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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa mMo XMMHHM Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUSI COCTaBJI€HA HAa OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 0O0pa30oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMH TPENoaaBaHus y4eOHOTO IMpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpamMa 1no XuMuu JAa€T MpeJCTaBlIEHHE O LEJsIX, oOmed crpareruu oOy4yeHHs,
BOCIIUTAHHUST M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBAMHU YUeOHOTO IpEeaMETa, YCTaHABIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCcMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUSA, PEKOMEHAYEMYIO IOCJIENOBATEIbHOCTD
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKM y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesieT BO3MOKHOCTH IpeaAMeTa i
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE Li€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO YYEOHOTO COIEPKaHMSL.

3HaHME XUMUU CIYKUT OCHOBOU At POPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIOIIETOCs, €T0
MPEJICTABICHUI 0 MAaTEPUAIbHOM €IMHCTBE MUPA, BAXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOIOTUIECKON 0€301MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumun:

CIOCOOCTBYET pealin3allii BO3MOKHOCTEH JJIsi CAMOPA3BUTHUS U (POPMHUPOBAHUS KYIIBTYPHI
JUYHOCTH, €€ 001el U (PyHKIIMOHAIbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  Yy4eOHOW  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npodeccHoHaNBbHOM e TENbHOCTH;

3HAKOMHUT CO CHCI_[I/I(i)I/IKOP’I HAYy4YHOI'0 MBbINUJICHHUA, 3aKIIaAbIBACT OCHOBBI IEJIOCTHOI'O
B3IiAa Ha  CAWMHCTBO  MPUPOJABI W YCJIOBCKA, ABIACTCA  OTBETCTBCHHBIM  OTAIlOM
B q)OpMI/IpOBaHI/II/I CCTGCTBCHHO'Hay“IHOI\/’I I'paMOTHOCTHU 06yqafoumxc51;

croco6cTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHWUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIA]] B JKOJIOTHYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHUs B OOyYE€HUH XUMHH 0O0€crednBaroTCsl crienu(UKon coiepxaHus
y4eOHOTro TpeaAMeTa, KOTOPBIM SBIISETCS TMeJaroruvyeckyd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro 0Opa3oBaHMsS OPHEHTUPOBAH Ha OCBOCHME
00yYaroIKUMUCS CUCTEMbI NTePBOHAYAIBHBIX TMOHATHIH XMUMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbBIX MOHATUN OPTaHUYECKON XUMUH.



CrtpykTypa coaepxaHHusi IpOrpaMMbl 10 XMMHUU c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMBbI MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHCTEMBI IMOHSATHH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl M0 MPUHIUITY IOCIEAOBATEILHOTO Pa3BUTHS 3HAHUW HA OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona J[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YUEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— TPEICTaBICHHUI 00 IEKTPOIUTUICCKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCA IIOCIEIOBATEIILHO OT OAHOTO YPOBHA K JPYromy,
BBINOJIHAS (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
[IPAKTUYECKOI0 MPUMEHEHUS U IOJIyuYeHUs M3ydaeMbIX BeulecTB. OCBOEHHME MPOrpaMMbl IO
XUMHHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O XUMHUECKOW COCTaBIIAIONIECH HayuyHOU
KApPTUHBl MHUpPA B JIOTMKE €€ CHCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOLIEHHS K Hay4HOMY
3HAHUIO U METOJAM II03HAHUS B HAyKE.

W3ydyeHrne XUMHUU TPOUCXOAMUT C MPUBJICUCHUEM 3HAHHUM W3 paHee M3YUYEHHBIX y4eOHBIX
npeaMeToB: «Okpyxaroimuii Mupy», «buomnorus. 5—7 kiacce» u «du3uka. 7 Kiacey.

[Tpy n3yuyeHur XUMHM IPOUCXOAUT GOPMHUPOBAHNE 3HAHUIM OCHOB XMMHUYECKOM HayKH Kak
00JacTU COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (OPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
MPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpPOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpalleHus C BeL[eCTBAMU B MIOBCEIHEBHON KU3HH.

[Tpy u3y4eHHH XUMHMM HAa YpPOBHE OCHOBHOI'O O0IEro oOpa3oBaHUs BaKHOE 3HAYCHHE
NPUOOPENTH TaKHUe LIETH, KaK:

—(l)OpMI/IpOBaHI/Ie HWHTCJUICKTYAJIbHO paSBI/ITOI>'I JJUYHOCTH, TOTOBOH K caM006pa30BaHmo,
COTPYAHUYICCTBY, CAMOCTOATCIIbBHOMY IIPUHATHIO peIJ_IeHI/II\/’I., CITOCOOHOI ANalTUPOBATBCA K
6BICTpO MCHAIOIINMCS YCIIOBHUAM KU3HU,

—HaIlpaBJICHHOCTh OO0Y4YeHMs] Ha CHCTEMaTH4YeCKoe MpHOOIIeHHe OOydJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

—o0ecrnieyeHne YCIOBHM, CHOCOOCTBYIOIIMX MNPHOOPETEHHI0 OOYYaIOUIMMHCSA OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSI, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJISl PA3IMYHBIX BUAOB JAESTEIbHOCTH;



—opmupoBanue o61mIe HYHKIIMOHATFHON W €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
quciIe YMEHMHA OOBSCHATH M OIICHWBAThH SIBJICHUS OKPYKAIOIIETO MHUpPA, HMCIOJB3Ysl 3HAHHUS W
OTBIT, TOJYYECHHbIE MPU HM3IYYEHUH XUMHUHU, TMPUMEHATh HMX NpPU peleHUH MnpodieM B
IIOBCEJHEBHOM KU3HU U TPYJAOBOU IEATEIBHOCTH;

— opmupoBaHue y 00yJarOIMXCcsi TyMaHUCTUYECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHHWHA I BBIPAOOTKM 3KOJOTHUYECKH IeJeco00pa3HOro MOBEACHUS B OBITY U
TPYJOBON JEATENHOCTH B LEJSIX COXPAHEHHS CBOETO 37I0POBbSI U OKPYXKAIOUIeH MpUpOTHON
Cpelbl;

— pa3BUTHE MOTHBAIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHsS OOILEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEHIIero o0yueHusl.

O6mee qucCJI0 4acCoB, OTBEAEHHBIX JJIsI HN3YUCHUA XUMHHU Ha YPOBHE OCHOBHOI'O O6H.I€FO

obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezelnt), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘IaJIbeIe XUMHNYECKHUE IMTOHATUA

[Ipenver xumun. Ponb XMMUM B KU3HU 4YellOBEKa. XUMHUS B CHCTEME Hayk. lTema u
BemecTBa. Dusnyeckne CBOWCTBAa BENIECTB. ATrperarHoe coctosHue BemiecTB. lloHsaTue o
METO/1aX MOo3HaHus B XuMuH. UucThie BemecTBa U cMecu. CriocoObI pa3/iesieHus: CMece.

ATOMBI U MOJICKYIJIBI. Xumudeckue djeMeHTB. CHUMBOJBI XUMHYECKHUX JJIEMEHTOB.
HpOCTBIe " CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.H}IpHOC YUYCHUC.

XuMu4geckas (I)OpMyna. BaneHTHOCTP aTOMOB XMMHUYECKMX DJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OrHocutenpHas aroMHasg Macca. OTHOCHTEIbLHAS MOJICKYJIsIpHasd
Macca. MaccoBasi 10J151 XUMHUUYECKOTO DJIEMEHTA B COSIMHEHUM.

KonunuectBo BellecTBa. MoJb. MOJ'I}IpHaH Macca. B3zanmocBs3b KOJIM4YECTBA, MACChbl H
qucya CTPYKTYPHBIX €AUHUILL BCUICCTBA. Pacuétel o (bopMynaM XUMHYECKHX COCTUHEHUI.

@u3nyecKkue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ IMpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIeCTB. XuMuueckue ypaBHeHHs. Kiaccudukanus XUMUYECKUX peakiuit

(coenMHEHUS, PA3IOKESHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm



3HAaKOMCTBO C XMMMYECKOH MOCyno#, mpaBuiamMu paboThl B jJabopatopuu U MpuUEMamu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMUYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIIMs BOJIbI) U XMMHUYECKUX (FOPEHHUE CBEuH,
NPOKAIMBAaHUE MEIHOHM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIIOTO) SBICHUH, HAOI0AeHNE
U ONHWCAaHWE TMPHU3HAKOB [MPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3alMO/IEICTBHE CEPHON KHMCIIOTHI C XJIOPHUAOM Oapus, pasioxkeHnue ruapokcuaa meau (II) npu
HarpeBaHuu, B3auMojeicTBue skene3a ¢ pactBopoMm conu meau (II), m3ydenuwe crnocoOoB
pa3jielieHusi CMeCed: C TOMOINBI0 MarHuTa, (WIBTPOBAHHE, BBIIAPUBAHUE, JAUCTHILISAINA,
xpomaTtorpadusi, TNpOBEIEHHWE OYUCTKHA MOBAPEHHON CcONu, HAONIOACHHE U ONHCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIIBITA, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHHS MacChl, CO3/IaHUE
MoIesIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

Ba:xuneiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Boznyx — cmech razoB. CoctaB Boznyxa. Kucimopoa — 31€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nYecKkue U XMMUUYECKHUE CBOWCTBA (pEaklUy TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOJTY4eHHUs KHCIOpoJa B JIabOpaTopuul M
MpOMBINUIEHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — aloTporHas MOAU(PUKAIUS
KHCIIOpO/1a.

TermnoBoit 3ddekr XUMHUYECKOH peakiuu, TEePMOXUMHUYECKHE YpaBHEHUS, 9K30- W
SHIOTEPMHUUYECKHE pPEaKUUHU. TOINIMBO: yroinb M MeTaH. 3arpsA3HEHHE BO3IyXa, YCHIIEHUE
apHUKOBOTO 3(dexTa, pa3pymeHre 030HOBOTO CIIOSI.

Bomopon — aneMeHT W mpocToe BemiecTBO. HaxokieHue Bopopoga B IPUPOJE,
(bu3nvecKre U XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0BI MoTy4eHus. KucnoTer u cou.

MosnsipHblif 00bEM ra30B. Pacy€rbl Mo XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceluennesle un
HEHACBIIICHHBIE PACTBOpPBI. PacTBOpMMOCTH BellecTB B Boje. MaccoBas H0js BELIECTBA B
pactBope. XuMHUYecKnue cBoiicTBa Boabl. OcHOBaHUsA. Poib pacTBOpOB B IPUPOJIE M B KU3HU
yenoBeka. KpyroBopor Boxabl B MpUpoOJE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYHMCTKA
npupoaHbix Boa.Knmaccudukanuss Heopranmdeckux coenuHeHuil. Oxcunpl. Knaccudukanus
OKCHJIOB: cosieoOpa3yrolie (OCHOBHBbIE, KHCIOTHbIE, aM(OTEepHbIE) M HECOJeo0pasyrolue.
Howmenxkiarypa okcnnoB. @uznueckne u XUMUYECKHE CBOMCTBA OKCHIOB. [lomyduenne okcuaos.

OcHoBanus. Kiaccudukamnuss OCHOBaHMM: IWMIENOYM U HEPACTBOPUMBIE OCHOBAHUSA.
Homenxknarypa ocHoBanuii. dusznueckne M XHMHYECKHE CBOMCTBA OCHOBaHuiU. [lomydyenue

OCHOBaHUMU.

Kucnoter. Knaccudukarus kucinor. Homenkinarypa KucioT. @U3ndecKkue U XUMUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilonyyenue kucior.

Commu. Homenknarypa comneil. dusnueckne U XUMUYECKHe cBoicTBa cojei. [lomydyenue
coJei.

I'eneTnyeckas CBSI3b MECKAY KiIaCCaMU HCOPTraHUYICCKUX COCIUHEHUI.



Xumuueckuii IKCnepumenm

KaueCTBCHHOE OTPE/ICIICHUE COJACPKAHUS KUCIOPOJa B BO3AyXe, MOTy4eHUE, COOMpaHue,
pacro3HaBaHHE€ M HM3y4€HHUE CBOICTB KUCJIOpOJa, HAOMIOJEHHE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHHUS M IMPEKpaIeHUsI TOpeHus (mokapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M OIUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUE CBOWCTB BojoOpoja (TopeHue), B3auMmojeicTBue Bogopoaa ¢ okcuaom menu (1)
(BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIICCTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MacCOBOM J0JIed pacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMU (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0JICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH, M3ydeHUe
B3aumozeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTallaMH,
peakuuii HEUTpaJM3alMH, T[OJYy4EeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]a4 0 TeMe «BakHelmue
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpneneeBa. CTpoeHue aToMOB. XMMUYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

HepBI)IC IIOIIBITKH KJIaCCI/I(bI/IKaIII/II/I XHUMHYCCKHX 3IeMEHTOB. [IoHsaTHE O I'pynmnax CXOAHBIX
9JICMCHTOB (HIGJIO‘IHI)IG U MCJIOYHO3CMCIIBHBIC MCTAJJIbl, TaJIOrCHbl, HWHCPTHLIC FaBI)I).
QHGMGHTH, KOTOPBIC O6p33y10T aMQ)OTepHBIe OKCHAbI U TUAPOKCHUIBI.

[lepuonuueckuii  3akoH. Ilepuoguueckass cucTeMa XUMHUYECKHUX dJeMeHTOB  /I.
. MenneneeBa. Koporkonepuoanas u mamuHHONepuoaHas (opmer Ilepuoaumdeckoil cructemMsl
xumuueckux anemeHToB J[. W. MengeneeBa. Ilepuonsl u rpynmnbel. DuU3MYECKUN CMBICIH
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenune atomoB. CocraB atoMHbIX snuep. M3oromsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX dreMeHToB [lepuonndeckoil CuCTeMbl
. W.MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA [0 €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paainyCca aTOMOB XUMHUUYCCKHUX 3JICMCHTOB, MCTAJNIMUCCKUX U
HEMETAJNIMYECKUX CBOMCTB IO rpymmnaMm 1 nepuogam.

3nauenue llepnonnueckoro 3akoHa u Ilepruoguueckoil CUCTEMBI XMMHYECKHUX DIIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaKJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHast u HETIOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenens okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTEILHEIC pEeaKkunu. Hpoueccm OKHCIICHHUA
1 BoccTaHOBJICHUS. OKUCIUTEIIM U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



U3ydeHue OoOpas3IOB BEUIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJAEHMCTBHE THIIPOKCH]IA
LMHKA C pacTBOpamMH KHCIOT M IIEJIOYEH, IPOBENECHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHU).

Mescnpeomemnuie ceasu

Peanu3zanus MexnpeIMETHBIX CBSI3€H IPU U3YyYEHUU XUMUM B 8 Kilacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHSATHIA,
SABJIAIOIUXCA CUCTCMHBIMU JIJIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyUHBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHATU3,
CHHTCEC3, KJIaCCI/I(bI/IKaLII/ISI, MNEpUOANYIHOCTD, Ha6HIOIIeHI/I€, SKCIICPUMCHT, MOJACIIMPOBAHUC,

HU3MEPCHUC, MOACIIb, SABJICHUC.

®dusmka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIbI,
pPaOaKTUBHOCTH, MOJICKYJIA, JICKTPUICCKUH 3apsiji, BEIIECTBO, T€J0, 00BEM, arperaTHoe

COCTOSIHHE BEIECTBA, ra3, (U3MYCCKHUE BCIMYUHBI, CIUHHUIBI H3MEPEHHUs, KOCMOC,
IUIaHETHI, 3BE3/1b61, COJIHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

[l'eorpadms: armocdepa, ruapocdepa, MHHEpPAIbI, TOPHBICE TOPOJBI, IOJIC3HBIE
HCKOIIaEMBbIE, TOTLUIMBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JImuyHOCTHBIE PE3YIbTAThl OCBOCHHA IIPpOIrpaMMbl OCHOBHOT'O O6IJ.[CFO O6p330BaHI/I${ JOCTUTI'alOTCA
B X01€ o6yquH51 XHMHUHU B CAUHCTBEC y‘-IG6H0fI 1 BOCIIMTATECIbHOMN JACATCIIBHOCTH B COOTBCTCTBUU
C TpaaAulUOHHBIMU pOCCHﬁCKHMH COLMOKYJIbTYPHBIMU n AYXOBHO-HPAaBCTBCHHBIMU
OCHHOCTAMHU, IPUHATBIMU B OGH.IGCTBG npaBujiaMM W HOpPMaMHM IOBCIACHUSA H CHOC06CTBYIOT
mponeccaM CaMOITIO3HaHUA, CaMOPa3BUTHA U COLIMATIU3alUK O6yanOHlHXCH.

JImgyHOCTHBIE pPE3YJIbTAaThl OTPAXAKOT TI'OTOBHOCTH o6yqafoumxc>1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHBHBIX INCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM 4YHMCJIC B 4aCTHU:

1) NaTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOILIECHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYyYHOMY
HACJIC/INIO, TIOHMMAHUsI 3HAYCHUS XMMHUYECKOW HayKh B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpPMALUCH O MEepeOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOM U OTEYECTBEHHOH XMUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

IIPEJCTABICHUsS O COLMAJIbHBIX HOPMAax W IPAaBWIAX MEKIMYHOCTHBIX OTHOLICHUM B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJI€3HOH, Yy4yeOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U JPYTrUX BHJIAX JEATEBHOCTH, TOTOBHOCTH K pa3HOOOpa3HON
COBMECTHOM JACATCIBHOCTH IIPU BBIITOJHCHHUN y‘Ie6HBIX, IIO3HABAaTCJIbHBIX 3a/1a4, BBIIIOJIHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OLIEHHUBAaTh CBOE
MOBEJCHUE U IOCTYIIKM CBOMX TOBAapUIIEH C MO3ULUU HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHE  MPEJICTaBICHMs] O  BEIIECTBE M  XUMHYECKOM  peakiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKHM M COCTABIIAIOIINE OCHOBY JUIS
NOHMMaHMs  CYIIHOCTH HAayyHOM KapTHUHBI MHpa, NpPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeloi, 0 posn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUW N0 XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;



WHTEpPEC K OOyYEHHIO W TO3HAHHUIO, JTHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHNI0, IPOSKTHOM M HMCCIIEAOBATEIBCKON JIEATSIBHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHsI 00y4EHUS B JAJIbHEHIIIEM;

4) ¢popMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

OCO3HAHHME IEHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO,
YCTAaHOBKM Ha 3/0pOBBIH 00pa3 >KU3HH, OCO3HAHUE IIOCIEACTBHHA W HENPHITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUs] alKOorojsi, HApPKOTHKOB, KYpPEeHHs), HEOOXOIMMOCTH COOJIIOJCHUS
npaBuil 0E30MAaCHOCTH NpPU OOpAaIleHHH C XMMHYECKHMH BEIIeCTBAMHM B OBITY M peajbHOM
KHU3HH,

5) TPy10BOT0 BOCTIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil U Tpyna pa3uyHOro poja, yBaxeHHe K
TPpyLly M pe3yiabTaTaM TpPYAOBOM JACATEIBHOCTH, B TOM YHCIE HA OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
IPOIOIDKEHUS 00pa30BaHUsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTMYECKU L[eIeCO00pa3sHOE OTHOUIEHUE K NMPUPOE KaK MCTOYHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBAHMs, MOHMMAaHHE LEHHOCTH 3/JI0pOBOI0 M 0E30IacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIIECTBAMH,
a TaK)kKe B CUTYaLIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIHOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHMS, TOJy4aemble MPU HIYYECHUH XUMHUH, JJIs pPEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEIOH, ISl IOBBIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XUMHH, IKOJOTHUYECKOTO MBIIUICHUSI, YMEHHS PYKOBOJCTBOBAThCS UM B
[03HABATEJIbHON, KOMMYHHUKATUBHON U COLMAJILHOW IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaMETHBIX pe3yJIbTaTOB BBIACNSAIOT 3HAYMMBIE Ui (DOPMHUPOBAHMS
MHUPOBO33PEHUS OOILIEHAyYHbIe MOHATHS (3aKOH, TEOpHs, MPUHIMI, TUnoTe3a, (akrt, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MHpa, U YHUBEpCAlbHblE ydeOHbIE NeHCTBUA (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIC NelCTBHUS

Ba3oBble JJoruueckue geiicTBUA:



YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI ~XMUMHMUYECKHUX MOHSATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSMHU), UCIIOIH30BATh TOHSATHUS I OOBSICHEHUS
OTIICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM Jid KIacCH(pUKAUU
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEAKIUM, YCTAaHABIUBATH IPUUMHHO-CIICJCTBEHHbIE CBS3U
MeXy 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, IeAYKTUBHbIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHME NPUMEHATh B IPOLECCE MO3HAHMS MOHATHS (IIPEAMETHBIE U METaIlPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MCIOJNb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IIPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakluud — TMpU pelIeHud YydeOHOo-
[IO3HABATEJIbHBIX 3a/a4, C Y4E€TOM OTHUX MOJEIbHBIX NPEJICTaBICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX DPEAKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIC CBS3U H
MIPOTUBOPEYMS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBble uccienoBaTelLCKUE AeiiCTBHS .

YMCHHEC HCIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA ITO3HAHUS, a
TakoK€ B KadC€CTBC OCHOBBI OJId q)OpMI/IPOBaHI/IH TUIIOTE3bl II0 IIPOBCPKEC IIPABHUIIbHOCTHU
BBICKa3bIBA€CMbIX Cy)KI[CHPIfI;

IpUOOpETEHUE OMNbITa IO IUIAHWPOBAHMIO, OPraHMU3ALMU M IPOBEJCHHUIO YUYEHHYECKUX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 32 X0/10M IPOLIECca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (HopMyIHpOBaTh OOOOMICHHS W BBIBOJBI IO peE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEI0BaHMsI, COCTABIIATh OTYET O MPOETIaHHOM padorTe.

Pa6Gora ¢ undopmanmeii:

yMeHHue BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH UH(OPMAIMIO PA3TUYHBIX BUJIOB
U GOpM MPEACTAaBICHUS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJISIpHAast IUTepaTypa
XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHble TmocoOus, pecypchl MHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHUE MPUMEHATh Pa3JInYHbIe METO/IbI U 3aIIPOCHI MPU MOUCKE U 0TOOpE HH(pOPMAIMK U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIsl BBITOJHEHHS Y4€OHBIX U MIO3HABATEIILHBIX 3a/1a4
OMpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHe OIblTa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAILMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJAJICHUE KYIbTYPOH aKTUBHOT'O MCITOJIB30BAHMS PA3TUIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IperCTaBIECHUS
UHPOPMALIMK W WUTFOCTPHPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popMamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJb30BaTh M aHAIM3HPOBATh B TIpoIllecce y4eOHOW M HUCCIIe0BATEIhCKOM
JEeSTEIIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIIICHHOCTH, CETLCKOTO X034 CTBA M TPAaHCTIOPTA
Ha COCTOSIHME OKPYXKarolel MpupoaHON Cpebl.

KoMMyHuKaTHBHBIE YHHBepcaJbHble YuyeOHble jJeiicTBUS: YMEHHS 3aJaBaTh BOMPOCH (B
Xo/1e nuanora U (W) JTUCKYCCHM) TIO CYIIECTBY OOCYX)IaeMoil Tembl, (popMyInpoBaTh CBOU
MPEJIOKEHUSI OTHOCUTETIHLHO BHITIOTHEHHUS MPEAJIOKEHHOH 3a1a4u;



YMEHUS IPECTABIIATH IMOJyYeHHBIC PE3YJIbTaThl TO3HABATEIIBHOM EATEILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [eJlaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIOJHEHHS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00paTOpPHOTO OMbITa, J1A0OPaTOPHOW PAaOOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATECIBHOU M
UCCIIEIOBATEIbCKON JICATENPHOCTU TPH PEIICHHHM BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB M COTJACOBaHMs TO3HMIUN (0O0CYXIeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAHHAIIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJIHCHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepPcaJbHbIE y4eOHbIE 1eiiCTBHS:

YMEHHUE CaMOCTOSTENIBLHO ONPEIeISITh eI NeTeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh M IPHU HEOOXOMUMOCTH KOPPEKTHPOBATH CBOIK JAEATEIBHOCTh, BBIOUPATH
HanOonee dS(QeKTuBHbIE CIOCOOBI pelmleHHs Y4eOHBIX M [O03HABaTEIbHBIX  3ajad,
CaMOCTOSITEIIbHO COCTABIISITh HJIM KOPPEKTHPOBATh IMPEAJIOKCHHBIA AlrOPUTM ACHCTBHH IMpu
BBINIOJIHCHUH 3aJaHUi C y4ETOM IOJYYCHHUS HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKIUSIX, OLICHUBATh COOTBETCTBHE IOJYYCHHOTO pe3yJibTaTa 3asBJICHHOMN eI,
yYMEHHE MCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTBI, IIPEIaraeMble B YCIOBUH 33aHUI.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOCHUIO 00S3aTENBHOTO COJEp)KaHUS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMoi, BBIIENSAIOT: OCBOCHHBIC
oOydJaromMMuCcs Hay4YHbIe 3HAHUS, YMEHHS U CHOCOObI JeWCTBUH, crenuduyeckue s
npeAMETHOM 00sacTh «XUMUS», BUIBI JIEATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUs, €ro
MHTEPIIPETAMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

K koHiy oOyueHus B 8 kJjacce nmpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX MOHATHUN: aTOM, MOJIEKYJAa, XUMUYECKHUI 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCUTEJIbHAsl aTOMHAas M MOJIEKYJSpHas Macca, KOJUYECTBO BEIECTBA, MOJb, MOJISpHas
Macca, MaccoBasl JI0JIsI XMMHYECKOro 3JIEMEHTAa B COEIUHEHUH, MOJISIPHBIA O0BEM, OKCHI,
KHCIIOTA4, OCHOBAaHUE, COJb, JJIEKTPOOTPHULATENBHOCTb, CTENEHb OKHUCICHMS, XUMHUYECKas
peakuus, KiaccU(UKaIMs peakUui: peaklMM COECIUHEHUS, PeaKlUu pasjoKEHUs, peakluu
3aMeIIeHus], peaklui 0OMeHa, 3K30- ¥ SHJI0TEPMUYECKHE peaKkluH, TeMI0BOH 2P PeKT peakuuu,
AIpO aTOMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYecKas CBS3b,
NOJIIpHAasl U HEMOJSIpHAs KOBAJECHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTPAIHs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TIOHATUN U IPUMEHATH 3TU MOHSITUS IPU
OINMCAHUU BEIIECTB U UX MMPEBPALLECHUII;

UCIIOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY JJIsi COCTaBlIeHHS (OpMyN BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEAKINN;

OTpeNieNATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHMSX, CTEIEHb OKHCICHHS
AJIEMEHTOB B OWMHAPHBIX COEAMHEHMSIX, MPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy



coequHeHUH Mo GopMyiaM, BUJ XUMHUYECKOH CBSI3U (KOBAJICHTHAS U MOHHASI) B HEOPTAHUUECKUX
COEIMHEHUSX;

packpsiBaTh cMmbIci [lepuoguueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
MEPUOIUYECKON 3aBUCHUMOCTUM CBOMCTB XMMHUYECKHMX OJJIEMEHTOB OT MX TMOJOXKEHHUS B
ITepuoanueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOraipo;

OMHKCHIBATh M XapaKTepu3oBaTh TaOIu4yHyto ¢opmy Ileprogndeckoil CHCTEMbl XUMHYECKHX
3JIEMEHTOB: pa3jiNyaTh MOHATHS «TJIaBHAs MoArpymnmna (A-rpynmna)» u «mnodboynas noarpymnmna (b-
TpyIIa)», Majibie U OOJBIIHNE MEPHOIbI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIC UMEIOTCS B Ta0JIUIIS
«lepuoguueckas cucrema xumuyeckux osnemeHtoB J[. U. MenaeneeBa» ¢ 4YHCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsij sijipa, oOiiee
YHCIIO 3JIEKTPOHOB M PAaCHpeIeIICHNE UX 0 3JIEKTPOHHBIM CIIO0SIM);

KJIACCU(PUITUPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMHUECKUE PEAKIIUU
(10 YKCIy U COCTaBY YYacTBYIOIIUX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3G (DEKTy);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEP)KJAsi  ONHMCAHME IpPUMEpPaMU  MOJEKYJSIPHBIX  YPABHEHUH  COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHMS XUMHUYECKUX MPEBPAICHUHN B PA3TUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYKO MAacChl BELIECTB, MAacCOBYIO JIOJIEO
XUMHUYECKOI'O 3JIEMEHTa MO (opMyJe COECIUHEHHS, MacCOBYIO JOJIO BEIECTBAa B PAacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKInH;

MPUMEHSATh OCHOBHBIC OTIEPAIIMHI MBICIUTEIBHONU ACATEIHLHOCTH — aHAIM3 U CUHTE3, CPABHEHHE,
0000111eHIe, CUCTeMAaTH3allNI0, KIAaCCU(PUKAIUIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX CBS3el
— JUIsI U3YyYEHUsI CBOMCTB BEIICCTB UM XMMHYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HaONIOJIeHWEe, UW3MEpEeHUE, MOJEIUPOBAHUE, OKCIEPUMEHT (pealibHblil U
MBICJICHHBIN );

CJICA0BaTh IpaBUJIaM IMOJIb30BAHUSA XUMHYECKOM HOCYI[OIZ u J'Ia60paTOpHLIM O6OPYI[OB8.HI/IGM, a
TAK¥XKC IpaBujiaM O6paH_[eHI/I$I C BeIIECCTBAMHU B COOTBCTCTBUHU C UHCTPYKIUAMU I10 BBIITOJIHCHHUIO

7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Booposla M KHCIOpOJa), IMPUTOTOBICHUIO PAcCTBOPOB C OMNpENEIEHHOM MacCOBOM aojei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHMHUYECKHUE DKCIIEPUMEHTBI IIO
pacrio3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCIOT C TOMOIIBI0O HWHIUKATOPOB (JTaKMyc,
deHondranzent, METUIOPAHXK U APYTHe).



TEMATHYECKOE IINTAHUPOBAHUE

Ne HanmeHnoBaHue pa3fesnoB U TeM IPOrpaMMbl KoanuecTtBo yacos DIeKTf
nn Beero|| KonrpomnbHsie [IpakTuyeckue
paboTsl paboTsl
Paznen 1. IlepBoHayajibHbIe XMMHYeCKHE IIOHATHSA
1.1 ||[Xumus — BaxkHas 00J1aCTh €CTECTBO3HAHUS U MMPAKTUUECKOH JeITENbHOCTH 5 2 Bbubmuo
YenoBeKa https://r
1.2 ||BemecTBa 1 XUMHYIECKHE PEAKIIUU 15 1 Bubnmo
https://r
Urtoro no pa3neny ” 20 H
Pa3nen 2. Baxkneiinue nmpecTaBuTe I HEOPraHNYECKUX BellleCTB
2.1 ||Bo3nyx. Kucnopon. [Tonsitue 06 okcumax 6 Bbubmmo
https://r
2.2 ||Bomopox.IlonsaTHe 0 KHCIOTaX U COIISIX 8 1 Bubnmo
https://r
2.3 ||Boaa. PactBopsl. [ToHsATHE 06 OCHOBaHUIX 5 1 1 Bubnuo
https://r
2.4 ||OcHOBHBIC KIaCCHl HEOPTAHMYECKUX COCAMHEHIH 11 1 1 Brbnmo
https://r
Hroro mo pasmery || 30 ||

Pasznen 3. llepuoanyeckmii 3axon u [lepuonnyeckas cucrema xumuuyeckux j1ementoB [I. U. Mengeseesa. Ctpoenne aToMoB. XUMUYECKasI

BOCCTAHOBHUTEJ/IbHBIC PEaKIIUN

3.1 |[[Tepuonmueckuii 3akoH u [lepuoauyeckas cucrema XuMudeckux semeHToB /1. W. 7 bubmuo
Menneneesa. CTpoeHne aToma https://r
3.2 || Xummueckas cBsi3b. OKACIUTEIFHO-BOCCTAHOBUTEIFHBIC PEaKIIH 8 1 Bubmmo
https://r
Hroro no pazneny 15 bubmuo
https://r
PesepBHOE Bpems 3 Bubnmo
https://r

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 5

8 KJIACC


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

INOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
No Tema ypoka KonnuectBo yacoB
/1 Bcero Kontponbnbie IlpakTtuueckue
paboThI paboThI
1 IIpeamer xumuu. Ponp xumuu B xKu3HU yesnoBeka. Tena u 1
BelIeCTBa
2  IlonsTue 0 METOAAX MO3HAHUS B XUMUU 1
3 Ilpakrtuueckas padora Ne 1 «IIpaBuna paboTsl B 1
JabopaTopur U MPUEMBI OOpAIICHHS C JJA00PATOPHBIM
000pyIOBaHUEM

4 Yucreie BemecTBa u cMecu. CriocoOsl pa3aencHus cmecer 1

5 Ilpaktudeckas pabora Ne 2 «Pa3znenenue cmecelt (Ha 1
MIpUMEpPEe OYUCTKHU TIOBAPSHHOU COJIH )»

6  ATOMBI U MOJICKYJIBI 1

7 XuMUYecKHe 3JIeMEHThI. 3HaKU (CUMBOJIbI) XMMHUYECKUX 1
3JICMCHTOB

8  IIpocTbie U CIIOKHBIC BEIIECTBA 1

9  ATOMHO-MOJEKYJISIpHOE y4eHHUE 1

10 3akoH IOCTOSIHCTBa COCTaBa BEIIECTB. XUMHUYCCKAs 1
¢dbopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB

11 OtHocutenbHas aromHas Macca. OTHOCHTEIbHAS 1
MOJICKYJISIpHAsT Macca

12 MaccoBas Doyt XUMHUYECKOT0 DJIEMEHTA B COEAMHEHUN 1

13 KonunuectBo BemiectBa. Monb. Monsipaast Macca 1

14 ®wusnyeckue U XUMUYECKHE SBJIICHUS. X AMUYECKast 1
peaxius

15 TIlpu3Haku U yCIOBUS IPOTEKAHUS XUMUUYECKUX peaKlui 1

16 3akoH COXpaHEHUS MAcChl BEIIECTB. XUMUYICCKUE 1
ypaBHEHUs

17 BrerunciaeHus KOJIUYECTBA, MacChl BEIISCTBA IO 1

YPaBHEHUSAM XUMUYECKUX PEAKINNA

18 Kiaccudukanus XUMUYECKUX PEaKIii (COeTMHEHMS, 1
pa3noKeHus, 3aMeIIeHs, OOMeHa)

19 M. B. JIoMOHOCOB — Y4€HBIH-HIUKIIONEAMCT. 1
O060011eHre U cucTeMaTu3alys 3HaHU!

20 KonTtponbHas padota Nel o reme «Bemectsa u 1 1


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

n/n

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Tema ypoka

XUMHYCCKUC pCAKITUN)

Boznyx — cmecsk ra3zos. Cocras Bo3ayxa. Kucinoponx —
3JIEMEHT U MpocToe BemecTBo. O30H

duznyeckue U XMMHUYECKHE CBOICTBA KUCIOpOAa
(peakuuu oxucieHus, ropeane). [lonstue o0 okcumax

Crioco0pl MotydeHus: KUCI0po/ia B J1aDOpaTOpUH U
npombinuieHHOCTH. [IpuMenenne kucnopoaa

TennoBoi 23 PeKT XMMUIECKON peaKIuu, TIOHIATHE O
TEPMOXUMHYECKOM YPaBHEHUHU, IK30- U SHJOTCPMUUYECKHUX
peakuusax

TomuBo (HedTh, yroib U MeTaH). 3arps3HEHUE BO3IyXa,
CIOCOOBI €T0 MPETOTBPAIICHUS

[IpakTuueckas padora Ne 3 o teme «llonyuenue u
coOupaHue KUCIOPOAa, U3yYeHHE ero CBOMCTB»

Bonopoa — snemeHT u npocrtoe BeecTBo. HaxoxaeHue B
pupoie

dusnueckre 1 XMMUUECKHE CBOMCTBA BOJIOPO/IA.
[Ipumenenue Bogopoaa

[ToHsiTHE O KUCTIOTaX M COIAX
Crioco0pl MoJtyueHus: BOAOpoa B 1aboparopuu

[IpakTuueckas pabora Ne 4 no teme «llonyuenue u
coOupaHue BOIOPO/a, U3YYEHUE €TO CBOWCTBY

MounsipHbiii 00BEM ra3oB. 3akoH ABOrajgpo

Brruncnenus o0b€Ma, KoIruecTBa BEIIecTBa ra3a Mo ero
M3BECTHOMY KOJIMYECTBY BEIIECTBA UM O0BEMY

Brruucnenust 005EMOB ra30B M0 YpaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHA 00OBbEMHBIX OTHOILIEHUI ra30B

dusnyeckre ¥ XUMUYECKUE CBOWCTBA BOIBI
CocraB ocHoBanuil. [loHsTHE 00 MHIMKAaTOpPaAX

Bopna xak pactBoputens. HachllieHHbIC U HEHACHIIICHHBIC
pacTBOpbl. MaccoBasi 10Jisl BEIIECTBA B paCTBOPE

[IpakTuueckast pabora Ne 5 o reme «lIpurorosnenue
pacTBOPOB € ONPEAEIEHHON MaCCOBOM JOJIEN
PacTBOPEHHOTO BEIIECTBA»

KonTponbnas padorta Ne2 no teme «Kucnopoz. Bogopon.
Bona»

OKCI/IILLII COCTasB, maccmbnxaunﬂ, HOMCHKIJIATypa

[TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX,

KonnuecTBO yacoB

Bcero KouTtponbHbIe
paboThI

[IpakTnueckue
paboThI


https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponmbnbie IlpakTtuueckue
paboThI paboThI
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
42 OcHOBaHHSA: COCTaB, KJIACCH(HKAIIM, HOMEHKJIATypa 1
43 TlomydeHHne U XUMHUYECKHE CBOMCTBA OCHOBAHHM 1
44 KwucnoTel: cOCTaB, KJIaccH(PUKAIUs, HOMEHKIATypa 1
45 TlonmydeHHe U XUMHUYECKHE CBOMCTBA KHUCIIOT 1
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOOBI MOTyUeHUs, 1

XHMHYECKHE CBOMCTBA

47 Tlpaktudeckas padbora Ne 6. Pemenue 1 1
IKCIIEPUMEHTAIBHBIX 33124 10 TeMe «OCHOBHBIC KIIACChI
HEOPTraHUYECKUX COCTUHCHUIY

48 T'enernueckas CBSI3b MEXKAY KJacCaMHM HEOPTraHHMUYECKHUX 1
COCTMHEHU I

49 (OO6oOmeHne u cucTeMaTH3aIus 3HaHUH 1

50 Koutponbnas padota Ne3 mo teme "OCHOBHBIE KIacChl 1 1
HEOPraHUYECKUX COCTUHEHUN"

51 TIlepBble MONBITKY KIACCUPUKAIINHA XUMUIECKIX 1
aneMeHTOB. [IoHsATHE O TpyMmax CXOAHBIX ATIEMEHTOB

52 Tlepuonuyeckuii 3aKoH U [leproauyeckas cucrema 1
XUMHuUYecKkux dyemeHToB 1. Y. Menjeneera

53 TIlepuompl, rPyIIIBI, TOATPYIIIIBI 1

54 Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30ToIbI 1

55 CtpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1
[Tepuonnueckon cucremsl /. 1. Menneneesa

56 XapakTepucTUKa XMMHUYECKOTO dJIEMEHTA 0 €T 1
nojoxxeHuto B [lepuoanueckoii cucreme /1. 1.
Menneneesa

57 3nauenue [lepuoanyeckoro 3aKoHa i pa3BUTUSA HAYKU 1 1
npaktuku. J[. 1. MenneneeB — y4é€Hblil, menaror u

rpakJaHUH

58 DneKTpPoOTPUIIATENILHOCTh ATOMOB XUMUYECKHIX 1
JJICMEHTOB

59 HonHas XuMHUYeCKasl CBSI3b 1

60 KoBaneHTHas monspHas XUMUYeCKas CBSI3b 1

61 KoBaneHTHas HEMOMSIPHAS XUMUYECKasl CBSI3b 1


https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponmbnbie IlpakTtuueckue
paboThI paboThI

62 CremneHp OKUCIEHUS 1

63 OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUT 1

64 OKXHCIUTENIN H BOCCTAHOBUTEIN 1

65 KontponbHas padorta Ned o reme «CTpoeHre aToma. 1 1

XUMHUYECKAs CBA3LY»

66 PesepsHbIil ypok. O0001IEHNE U cCHCTEMaTH3allMsl 3HAHUI 1
67 PesepBHbIil ypok. O000IIEHNE U CUCTEMATU3AIMS 3HAHUN 1
68 PesepsHbIiil ypok. O0001IEHNE U CHCTEMAaTU3AINS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4


https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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