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INOACHUTEJIBHASA 3ATINCKA

[IporpaMMa 1Mo XMMHHM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSl COCTaBJeHa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
obOpasoBanms, mnpencraBieHHbIXx B PI'OC OOO, a Takxke Ha ocHOBe deaepalbHOl paboueit
MPOrpaMMbI BOCIIUTAHUS M C YYETOM KOHIICMIIMU MPEmoAaBaHus y4eOHOTO mpeamera «XUMHS» B
oOpasoBarenbHbBIX opranu3anusiax Poccuiickoit deaepanum.

[TporpamMma mo xuMuu Ia€T MPeACTaBICHHUE O IENIX, OOIIEH cTpaTeruu 00y4IeHHS, BOCIIUTAHUS
U pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMH Y4eOHOro mpeIMeTa, yCTaHAaBIMBAeT 00s3aTelbHOE
MPEAMETHOE COJIEpPKaHKE, MPEyCMaTPUBAET paclpeiesieHUe ero Mo KjaccaM U CTPYKTYpUpOBaHUE
[0 paszienaM M TeMaM IpPOrpaMMbl MO XUMHUH, OINpPEAENACT KOJIMYECTBEHHbIE W KAYECTBEHHBIC
XapaKTEPUCTUKUA COJEPKAHMS, PEKOMEHIYEMYIO IMOCJIEI0BATEIbHOCTh M3YyYEHUSI XUMHUH C Y4ETOM
MEXIMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOIrO IMpollecca, BO3PACTHBIX
O0COOCHHOCTEH 00YyJaromuXCsl, ONMPEACIseT BO3MOKHOCTH MIPEeIMETa JIJIsl pealn3aluu TpeOOBaHUN K
pe3ylibTaTaM OCBOEHHUSI OCHOBHOI 0Opa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs, a Takke TpeOOBaHWUU K pe3yabTaTaM OOY4YCHHS] XMMUU Ha ypPOBHE LEJCH H3ydeHUS
IpeMeTa U OCHOBHBIX BHIOB Y4eOHO-TIO3HABATENbHOM JESTENIbHOCTH 00yYaIOIerocs Mo OCBOCHHIO
y4eOHOTO CO/IepIKaHMs.

3HaHHE XUMHUU CIY>KUT OCHOBOW it (pOPMHUPOBAHUS MHPOBO33PEHHS OOYYaIOIIErocs, €ro
MPEJICTABICHUIA O MaTEepPHAILHOM CIWHCTBE MHPA, BAKHYIO POJIb UTPAOT (POPMUPYEMBIC XUMHUECH
MIPEJICTABJICHHS] O B3aMMOIPEBPAIICHUAX HHEPTrUM U 00 SBONIOIMH BEIIECTB B MPHUPOJE, O MYyTAX
penieHus ro0aTbHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOMH,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, MPOOIeM 3IpaBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH sl caMOpa3BUTUS M (POPMHUPOBAHUS KYIbTYPHI

JUYIHOCTH, €€ o0I1Iel 1 (HyHKITMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKHUX CHOCOOHOCTEH OO0ydYarommxcs,

HAaBBIKOB WX  CaMOCTOSITCJIBHOH  y4eOHOH  JEATEeIBbHOCTH,  JKCHCPUMEHTAIBHBIX U

UCCIIEIOBATENIbCKUX YMEHUHM, HEOOXOMUMBIX KaK B I[IOBCEJIHEBHOM >KM3HM, TaK U B

po¢eCCuOHAIBHON eATETbHOCTH;

3HAKOMHUT CO cTelU(PUKON HAYYHOTO MBIIUICHHUS, 3aKIabIBAET OCHOBHI [IEJIOCTHOTO B3TJIsAa Ha

€IMHCTBO TMPUPOABI M 4YEJIOBEKa, SBISETCSA OTBETCTBEHHBIM JTalmoM B (OpMUpPOBAHUU

€CTECTBEHHO--Hay4YHOH IrPaMOTHOCTH 00yUaIolUXCs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K

MPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHUUYECKOE 00pa3oBaHUe 00yUarOIIMXCsl.

JlanHble HampaBlieHHWsT B OOyYEHUH XHUMHH OOECIEeUMBAIOTCA CHEIU(PHUKON CoAepKaHUSI
y4eOHOTr0 TpeAMETa, KOTOPBIM SBIISETCS TMENAarOTHYECKH aJanTHPOBAaHHBIM OTPaKEHHEM O0a30BOM
HayK{ XMMHUU Ha ONPEEeIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPHUEHTUPOBAH Ha OCBOCHHUE
OOyYaIOIUMUCST CUCTEMBI TEPBOHAYATIBHBIX TMOHITHIA XWMHHU, OCHOB HEOPraHUYECKOW XUMHUU U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TTOHSITHI OPraHNYEeCKOM XUMHUU.

CtpykTypa comepKaHus IpOrpaMMBbI 10 XUMHH c(OpMHpPOBaHA HA OCHOBE CUCTEMHOT'O MOJIX0/1a
Kk e¢ um3ydenuto. CoaepskaHue CKJIQIbIBA€TCA M3 CHUCTEMbl MOHATHH O XWMHUYECKOM DJIEMEHTE U
BEIIECTBE W CHUCTEMBI TOHATHH O XUMHUYECKOW peakiuun. O0e 53TH CHCTEMBI CTPYKTYpPHO
OpraHW30BaHBl MO TPUHIUITY TOCIEIOBATEILHOTO PAa3BUTHUsI 3HAHUN HA OCHOBE TEOPETHUCCKUX
MPEACTaBICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonuueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— yYEHHUS O CTPOEHUHU aTOMa M XUMHYECKOU CBSI3H,

— IIPEJICTABIICHUI 00 DJIEKTPOTUTHIECKOM TUCCOIMAIINN BEIIECTB B paCTBOpax.



Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIHMPUYECKH TMOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEA0BATEIbHO OT OJHOTO YPOBHSI K JIPYTOMY, BBITIOJIHSAS
(GYHKIIUU OOBSICHEHUS W MPOTHO3HPOBAHUS CBONCTB, CTPOSHHUS M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS U MOTYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMBI IO XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHIO TIPECTABICHUS O XHMHYECKOM
COCTABJISIFOLIEH HAyYHON KAPTUHBI MUPA B JIOTHKE €€ CUCTEMHON NPHUPOAbI, HEHHOCTHOTO OTHOLIEHUS
K HAy4YHOMY 3HAHUIO M METOJIaM MO3HaHUA B HayKe. M3ydueHre XUMUU MPOUCXOJIUT C IPUBJICUCHUEM
3HaHUU U3 paHee U3yYEHHBIX yu4eOHBIX mpeamMeToB: «Okpyxaromuii Mupy, «buonorus. 5-7 kimaccen»
u «Pusuka. 7 Kiaccy.

[Ipy u3yyeHUM XUMHUU TPOUCXOAUT (OPMHUPOBAHUE 3HAHUN OCHOB XHMHUYECKOM HAayKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKOW JEITETbHOCTH YEIOBEKa W KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOM KyJIbTYpbl. 3a/1aya y4eOHOro MpeMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUU — BaKHEUIMX (DAKTOB, MOHATUN, 3aKOHOB M TEOPETHUYECKHX MOJOKEHUH,
JOCTYMHBIX 000011IeHUII MUPOBO33PEHUECKOTO XapaKTepa, A3blKa HAyKH, B IPUOOIIEHUN K HayYHBIM
METOJIaM TIO3HAHMSI MPU U3YyYSHUH BEIIECTB M XUMHUYECKHX PEAKIHi, B (GOPMUPOBAHUH U PA3BUTHH
MO3HABATENbHBIX ~YMEHUW M HMX MPUMEHEHMHM B Yy4eOHO-TIO3HABATEIbHOM U  y4yeOHO-
HCCIIE0BATENIbCKON JeATeTbHOCTH, OCBOCHUHU TMPaBMJI OE30MacHOTO OOpallieHusl ¢ BEIIECTBAMU B
MMOBCETHEBHOM KU3HU.

[Ipy wu3ydeHnn XuUMHUM Ha YPOBHE OCHOBHOTO o0OImIero oOpa3oBaHMsl BaXKHOE 3HAYCHUE
MpUOOpPETN TaKKe LeH, KaK:

— (dopmupoBaHNEe UHTEIIEKTYalbHO pPa3BUTONW JUYHOCTH, TOTOBOM K C€aMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIHLHOMY MPUHSATUIO PEHICHUH, CIIOCOOHOW aJaNnTHPOBATHCI K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKH3HU;

— HalpaBJICHHOCTh OOydYeHHs Ha CHUCTEeMAaTHYecKOe MpHOOIIeHHe OOydarolmmxcs K
CaMOCTOATENIbHON TMO3HABATEIHLHOM JCSITEIBHOCTH, HAYYHBIM METOJIaM TMO3HAHUs, (POPMUPYIOIIHM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecriedyeHre YyCIOBH, CHOCOOCTBYIOHMIMX MpPUOOpPETeHHIO OOy4YalOIUMUCS — ONbITa
pa3HOOOpa3HOW JAEATEeHbHOCTH, IIO3HAHUS W CAMOIIO3HAHWS, KIIOYCBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— (hopmupoBanue o0IIeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM UHCIIE
YyMEHUU OOBSCHATh W OICHUBATH SIBJICHHS OKPYXKAIOIIETO MHpPA, HCMOJb3ysS 3HAHHUS U OIIbIT,
MOJIy4eHHBIE TIPU U3YYEHUH XUMUU, MPUMEHSATh UX MPHU PEIICHUU MpoOJeM B MOBCEIHEBHOMN JKU3HU
Y TPYJIOBOM JI€ATELHOCTH;

— ¢opMupoBaHHE y OOYYAIOIIUXCS TYMAaHUCTUYECKHX OTHOIUIEHWH, TMOHMMAaHHS IIEHHOCTU
XUMHUYECKUX 3HAHUH U1l BBIPAOOTKH DKOJOTHYECKH I1eJ1eco00pa3HOro MOBEACHUS B OBITY H
TPYIOBOM ACATEIHHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3I0POBBS U OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHUBAIMHK K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO HA
OCHOBE YCBOEHHS OOIIEYEeTTOBEUECKHUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQuIsi U
HaIPaBJIEHHOCTH JaJIbHEUIIIEro 00yUYeHUsI.

OOmiee 4KMcIO 4YacoB, OTBENEHHBIX IS HM3Yy4EHUS XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBanus, coctaBiseT 136 dacoB: B 8 kiracce — 68 gacoB (2 waca B Henmeno), B 9 kimacce — 68
qacoB (2 yaca B HEJIEII0).

1. COAEP)KAHUE OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumun. Posib XMMUU B KW3HU 4YeIOBEKa. XUMHUS B CHUCTEME HayK. Teya v BellecTna.
dusnueckue CBOMCTBA BelleCcTB. ArperaTHoe cocTosiHue BeuecTB. [loHsTHE 0 MeTogax Mo3HaHMs B
xuMun. Yucteie BemecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3eMeHThl. CHUMBOJIBI XUMUYECKUX 3J1eMeHTOB. [IpocTeie u
CJIO)KHBIE BEMIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.
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Xumuueckass Gopmyna. BaJeHTHOCTP aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BelecTB. OTHOCHUTENbHAA aTOMHAs Macca. OTHOCUTENbHAs MOJIEKYJIsIpHasl Macca. MaccoBast
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3b KOJIMYECTBA, MacChl U 4YMCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopMynamMm XMMHUECKUX COSAMHEHUH.

®u3nyuecKre U XUMHYECKHUE ABJICHHS. XUMHUUECKasl peaklus U e€ NPU3HAKU. 3aKOH COXPAHECHUS
Macchl BEHIECTB. XWMHUYECKHE ypaBHeHHUs. Kiaccupukanus XUMHUYECKHX pPEaKIUil (COenIuHEHUs,
pasoKeHus, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOM MOCYy[I0#, mpaBuiamMu pabOThl B JIabopaTOpuH M MpuéMamMu
oOpamieHusi ¢ JlabopaTOpHBIM OOOPYJOBaHWEM, H3yUYE€HUE W ONUCaHWe (U3MYECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEILIECTB, HabmoaeHue (u3nueckux (IUIaBJIEHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTyINKE, KHIEHUE U KOHACHCAIUS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MIPOKaJIMBaHWE MEIHON MPOBOJIOKH, B3aUMOJCHCTBHE Mela C KHUCIOTOMN) SIBICHUN, HAOIIO/JeHHE U
OMHMCaHUE MPU3HAKOB MPOTEKAHUS XHMMHUYECKHX peakiuil (pa3jo’KeHHE caxapa, B3auMOJICUCTBUE
CEpPHOM KHUCJIOTHI C XJIOpUJIOM Oapus, pasioxkenue rujapokcuaa meau (ll) mpu HarpeBanuw,
B3aMMOJICHCTBHUE Kene3a ¢ pactBopoM conu meaw (l1), u3ydeHune crmocoOOB pasjeieHus cMeceit: ¢
MOMOIIBI0 MarHuTa, (pUIbTpOBaHWE, BhINAPUBAHME, NUCTUILIALUSA, XpomaTorpadus, mpoBeIcHHE
OYMCTKH TIOBApPEHHOW COJIM, HAOJNIOJACHUE U OINUCAaHWE PE3YJbTATOB IMPOBEACHUS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3[JaHIe MOeNel MOJIEKYI (I1apOCTEP>KHEBBIX).

Ba:kHeiinue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Bo3nyx — cmecs razoB. CocraB Bo3gyxa. Kuciopog — 371€eMEHT M HIpOCTOE BEUIECTBO.
Haxoxnaenue kucimopona B mpupoje, (HU3WUECKHEe W XHUMHUYECKHE CBOKMCTBA (PEaKIMU TOPEHUS).
Oxcunpl. [Ipumenenune xkucnopoga. CrnocoObl MONMy4YeHHUS KHUCIOpOJa B JabopaTopuu U
MPOMBIIIICHHOCTH. KpyroBopoTr kuciopoxga B mpupoae. O30H — amioTpomHas MOAH(HUKAISL
KHUCJIOPO/JIa.

TemnoBoit 3pdekr XuMHUecKOW peakuuu, TEPMOXUMUYECKUE YpaBHEHHs, OK30- U
SHJIOTEPMUUYECKHE peakuuu. TOIUIMBO: Yrojiib W MeTaH. 3arps3HEHUE BO31yXa, YCUJICHHE
napHUKOBOTO 3¢ (dekTa, pa3pylieHrne 030HOBOTO CIOsL.

Bogopon — snemeHt u npocroe BemiecTBo. Haxoxxaenue Bogopoaa B npupoje, puznyeckue u
XUMHUYECKHUE CBOICTBA, MPUMEHEHHE, CIIOCOObI momydeHus. KucmoTsl u conu.

MounsipHblii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

Odusnyeckue cBoilicTBa Boabl. Boma kak pacrBopurens. PactBopsl. HacelmieHHble U
HEHACHIIICHHBIE PacTBOPHI. PacTBOprMOCTh BeliecTB B Boje. MaccoBasi 0Jisi BEIIECTBA B pacTBOpE.
Xumnueckue cpoiictBa Boabl. OcHoOBaHMsS. Poiib pacTBOpOB B NPHUPOAE M B KU3HHM YEJIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsa3HeHne NpupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOTHBIX BOJI.

Knaccudpukanus Heopranmueckux coeauHenuil. Oxcuasl. Knaccudukamuss — OKCHIIOB:
cosieoOpasymotire (OCHOBHBIC, KHUCJIOTHBIE, aM(OTepHbIE) U HecosneoOpasyromue. Homenkmarypa
okcu0B. du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcnoBanusa. Krnaccuduxanus ocHOBaHMIA: TIENOYM W HEPACTBOPUMBIE  OCHOBAHWUSI.
Homenkmarypa ocHoBaHui. @Pu3MYeCKME M XUMUYECKUE CBOWCTBa OCHOBaHuU. Ilomyudenue
OCHOBAaHHII.

Kucnotel. Knaccudukamus kucnor. Homenkrnarypa kucinoT. dusmdeckue U XUMHUECKHE
cBoricTBa kuciot. Psg akruBHoctu MmetauioB H. H. bekerosa. [Tonmydyenue Kucmior.

Comu. Homenknatypa cosneil. @u3znueckre 1 XuMu4yeckue cBoiicta coseil. [lomyuenue coneil.

I'eneTnveckas CBsSI3b MKy KJIacCaMH HEOPTAaHUIECKUX COCTMHECHUM.

Xumuueckuii IKcnepumenn.

KaueCTBEHHOE OIPEACIICHUE COJEPKaHMs KUCIOpoJa B BO3JAyXe, IOJydeHHe, cOoOMpaHwue,
pacrmo3HaBaHHEe W U3Yy4YEeHHE CBOWCTB KHCIOpOJAa, HAOIIOJCHHE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HHKHOBEHHS W TPEKpAIICHHs TOpeHHs (TMoXkapa), 03HAaKOMIICHHE C
oOpa3iaMu OKCHIOB U OMHUCAHHE MX CBONCTB, MOJTy4YeHHE, COOMpaHUe, paclio3HABAaHUE U W3YYCHHUE
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CBOMCTB BoOJOpoJa (ropeHue), B3aumoneucTsue Bogopoaa c oxkcuaom wmeau () (Bo3moxHO
WCIIOIb30BaHUE BHUCOMATEPUATIOB), HAONIOACHUE OOpa3IoB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIeIOBaHNE OCOOCHHOCTEN PACTBOPEHMS BEUIECTB € PA3JIMYHON paCTBOPUMOCTBIO, TPUTOTOBIICHHE
pacTBOPOB C ONpPEAEIEHHON MacCOBOM J0JEH pacTBOPEHHOIO BEIECTBA, B3aUMOJCICTBUE BOJBI C
MeTaulaMHi (HaTpueM U KajblieM) (BO3MOXXHO HCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), UCCIICIOBAHUE
0o0pa3oB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOJACHHE HW3MEHEHHUS OKpPaCKU
MHJMKAaTOPOB B pacTBOpax KHUCIOT M ILIENOYel, u3ydyeHue B3aumopenctsus okcuna menu (1) c
pacTBOPOM CEpPHOM KHUCIOTBHI, KHUCJIOT C METaUIaMU, pPEAKUUNA HEUTpalU3aluuy, I[OJy4YECHUE
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METajula JAPYTUM W3 pacTBOpPa COJIM, PELICHUE
SKCIEPUMEHTAIIbHBIX 337a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN.

Hepuoguueckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3jemenros /I, H.
Menpeneea. CtpoeHne aTomMoB. XHMHYecKasi CBS3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbBIE
peakuuu

[lepBple MONBITKH KiIacCU(PUKAIUU XUMHUECKHUX 3JIeMEHTOB. [loHsTHe O rpymnmax CXOIHBIX
AJIEMEHTOB (ILIE€JIOYHBIE U ILEI0YHO3EMENbHbBIE METAJUIbl, TaJOr€Hbl, UHEPTHHIE Ia3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTepHbIE OKCUABI 1 TUIPOKCUIBL.

IIepnonnueckuit 3akoH. Ilepunoanueckas cucrema xumuueckux sneMeHToB /. M. Menneneesa.
Kopotkonepuoanas u anuHHotneproaHas ¢hopmsel [leproanyueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
J. U. Menneneesa. Ilepuonel u rpynmbl. @U3HYECKMH CMBICH IOPAIKOBOIO HOMEPA, HOMEPOB
MI€PUO/IA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aromMHbIX siaep. M3orombl. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0oouek atoMoB nepBbIX 20 xumuyeckux 3nemeHToB [lepuonnyeckoii cucremsr [. 1. Menneneesa.
XapakTepucTuKa XMMHYECKOIO 3JIEMEHTAa IO ero nosioxkenutro B llepmopmueckon cucreme [l U.
Menneneesa.

3aKOHOMEPHOCTH HU3MEHEHUS pPaJuyca aTOMOB XHMHUYECKUX 3JEMEHTOB, METAJIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MIEPUOIAM.

3nauenue Ilepuoamueckoro 3akona u [lepuoanyeckoil cUCTEMbl XMMUYECKUX HIIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [. 1. MenaeneeB — yu4€HbIN U rpaXkJaHUH.

Xumudeckas cBsa3b. KoBaneHTHas (MoyispHas U HEMOJSAPHAs) CBS3b. DJIEKTPOOTPULIATEIHHOCTh
XUMHUYECKUX 3JIeMeHTOB. FlOHHas CBS3b.

Crenenb okucneHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKUCIeHUs U
BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE T'MAPOKCUIA IIMHKA C
pacTBOpaMH KUCJIOT M LIEI0YEH, MPOBEAEHUE OIBITOB, UIUTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaKkluil (ropeHue, peakliuy pas3ioKeHUsl, COETUHEHUS).

Mesicnpeomemmnie céasu

Peanuszanus MeXIpeaMeTHbIX CBSI3€H NMPU M3YYEHUH XMMHU B 8 KJIACCE OCYILIECTBIISIETCS 4Yepes
UCIONIb30BaHNWE KaK OOIIMX eCTECTBEHHO--HAYYHBIX MOHATUN, TaK M TOHSTHUN, SIBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOT'O 1IHKJIA.

OOmue ecTecTBEHHO--HAYYHBIC MOHITHS: HAaydHbIM (DakT, TMIOTE3a, TeOpus, 3aKOH, aHaJM3,
CUHTE3, KJIacCU(PUKaIUs, NIEPUOANYHOCTb, HAOIIOIEHNE, SKCIIEPUMEHT, MOICIMPOBAaHNE, U3MEPEHHE,
MOJIETb, SIBJIICHUE.

®uzuka: Mmarepusi, aToM, OJJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIUA, H30TOIbI,
ParMoaKTUBHOCTb, MOJIEKYJIa, HJIEKTPHUUECKUI 3aps], BELIECTBO, TEI0, 00bEM, arperaTHOe COCTOSHUE
BELIECTBA, ra3, PU3NYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TJIaHeThl, 3B€3/1b1, COHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpanbl, TOPHBIE MOPOJbI, IMOJIE3HBIE HCKOMAeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peakus



ITepnonnueckuit 3akoH. Ilepuoauueckas cucrema xumuueckux sinemeHToB [[. M. Menneneesa.
CrpoeHne aTtoMoB. 3aKOHOMEPHOCTH B M3MECHEHHH CBOMCTB XMMHMYECKUX JJIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, KallMs, KaJbLIUd M MX COEAMHEHUH B COOTBETCTBUM C IIOJIO)KEHHEM DJJIEMEHTOB B
Ileprognyeckoi cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKOU CBSI3U. TUIIBI KPUCTAJUIMUECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTAUNIMYECKON PEIIETKN U BUAA XUMUYECKON CBS3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XMMUYECKUE CBOWMCTBA BEIIECTB,
OTHOCSIIMXCS K PA3JIMYHBIM KJAaCcCaM HEOPraHWYECKHX COCOUHCHHMM, TIEHETUYecKas CBS3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanus XMMHUYECKHX peakUui MO pa3iu4HbIM IpHU3HAKaM (110 YUCIYy M COCTaBY
YYaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY I(PQEKTy, 0 U3MEHEHHUIO CTETeHEH OKHCIICHHUS
XUMHUYECKHUX 3JIEMEHTOB, I10 OOpAaTUMOCTH, IO YYaCTHUIO KaTaiau3aropa). DK30- U SHAOTEPMHUECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

Ilonartue o ckopoctu xuMuyeckoil peakuuu. IloHartme 00 oOpaTHMMbBIX U HEOOpaTHMBIX
XUMHUECKUX peakuusax. [IoHsATHE 0 TOMOreHHBIX M T'€TEepOreHHbIX peakuusax. [lonsrtue o karamuse.
[TonsiTe 0 XMMHYECKOM paBHOBecHU. (DAKTOPBI, BIUAIONIME HA CKOPOCTh XMMHUYECKOW PEaKLMHU U
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  DJIEKTPOHHBIM  OajaHC  OKUCIIUTENBHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBieHUE YpPAaBHEHUN OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCII0JIb30BAaHUEM METO/1a 3JIEKTPOHHOr 0 OanaHca.

Teopust 2JIEKTPOIUTUYECKONW JUCCOLMALMU. OJEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTuoHbI,
aHUOHBI. MexaHu3M AMCCOLMALMK BEIIECTB C Pa3IMYHbBIMU BUIAMM XUMHUYECKON CBsA3HU. CTeleHb
nuccouuanui. CHUIbHBIE U c1a0ble 31EKTPOIUTHI.

Peakuuun moHHOro oOMeHa. YCIOBUS NpPOTEKaHHs pPEaKUUid HOHHOTO OOMEHA, IOJIHbIE U
COKpalI€HHbIE WOHHBIE ypaBHEHHUs peakuui. CBONCTBAa KHUCIOT, OCHOBAaHUN U COJIEH B CBETE
IPEJCTaBICHUN 00 3JIEKTPOIMTUUECKOM nucconuannu. KauectBeHHble peakuuy Ha HOHBL. [loHsATHE O
TUIPOJIN3E COJIEN.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEJISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BEIECTB — METAIUIOB
u HeMmeTauloB (rpadura W aiMasa), CIOXKHBIX BEIIECTB (XJopuia HATpHsl), HCCIEIOBaHUE
3aBHCUMOCTH CKOPOCTH XMMHYECKOM peakIuy OT BO3AECHCTBUS pa3IHMUHBIX (aKTOPOB, UCCIEIOBAHHE
AJEKTPOIPOBOHOCTH PAcTBOPOB BEIIECTB, IMpoOIecca AUCCOLMALUMU KHUCIOT, ILIeNo4Yed U cojei
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEO MATEPUAIIOB), POBEICHUE ONBITOB, UIUTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUs PEAKIIM HOHHOTO OOMeHa (00pa3oBaHUe OCajKa, BhIIEIEHUE ra3a, 00pa30oBaHUE BOJIBI),
OIBITOB, WJUTIOCTPUPYIOIIMX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaklUuil (ropeHue,
peakuuu pas3lioKEHUs, COEAUHEHMsI), paclo3HAaBaHHWE HEOPraHMYECKHX BEUIECTB C IOMOIIbIO
KAaueCTBEHHBIX PEAKIIMH HA MOHBI, PEIIEHNE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtayibl M MX coeIMHEHUSA

OOmiast xapakTepuCTHKa TajgoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepPHBIE CTETEHU
okucienusa. CtpoeHune M (QU3NYECKHE CBONCTBA MIPOCTBHIX BEIIECTB — TaJOT€HOB. XHUMHUYECKHE
CBOWCTBA Ha IMpHMepe XJopa (B3auMOJEHCTBHE ¢ MeTaslaMHM, HEeMeTallJlaMM, IIeJI0YaMu).
XnopoBogopoa. ConsiHasi KHCIOTa, XMMHUYECKHE CBOWMCTBA, IMOJy4YeHUe, MpuMmeHeHue. JleiicTBue
XJIOpa M XJIOPOBOAOPOJA Ha OPraHM3M 4YelloBeKa. BakHeWlnue XJIOpUIbl U MX HaXO0XKJICHUE B
MIPUPOJIE.

OObmas  xapaktepuctuka ds1eMeHTOB  VIA-rpymnmbel.  OcoOGeHHOCTHM  CTPOSHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJITIOTPOIHBIE MOIM(DUKAIIUN KUCIOPOAA U cepbl. XMMHUYECKHE CBOWCTBA CEpBHI.
CepoBojiopoJi, cTpoeHue, pusndeckre U XxumMudeckre cporctBa. OKCUIBI cepbl KaK MpeaCTaBUTENN
KUCIOTHBIX OKcHuJoB. CepHas KuCIOTa, (U3MUYECKHE M XHUMHUYECKHEe CBoOiicTBa (oOurme Kak
MIpe/ICTaBUTENs Kjlacca KUCIOT M crHenuduueckue). XMMUYECKUE peakluu, JeKallie B OCHOBE
MPOMBIIIICHHOTO CIoco0a MOMydeHus: cepHoil kucioTel. [Ipumenenue cepHoil kucnoTsl. Conu
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CepHON KHCIIOTHI, KaYeCTBEHHAasl peakuusi Ha cyib(ar-uoH. HaxoxaeHue cepbl U €€ coeMHEHH B
npupoae. XUMHUECKOE 3arpsi3HEHUE OKPYXKaloIei cpelibl COETUHEHUSIMU Ccepbl (KHUCIOTHBIE JOXKIH,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MpeI0TBPAILCHHS.

O6mas xapakrepucTuka 3aeMeHToB VA-Tpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKHCIEHHS. A30T, PacHpoCTpaHEHHE B Mpupoje, (pusnyeckrue M XMMUYECKHE CBOMCTBA.
KpyroBopot azora B mpupoje. AMMHAK, ero (U3MYEeCKHe U XMMHUYECKHUE CBOMCTBA, MOJNyYEHUE U
npuMeHerne. Cou aMMOHUS, UX (PU3MUECKUE U XUMHUYECKHE CBOIMCTBA, mpuMeHeHne. KauecTBeHHas
peaxius Ha MOHbl aMMOHUS. A30THAs! KHCIIOTa, €€ MojlydeHue, (u3nueckue U XUMUYEeCKUe CBOICTBa
(oOmue Kak mpeAcTaBUTENs Kilacca KUCIOT U cnenuduyeckue). Vcmnons3oBanue HUTPATOB U COJEH
aMMOHHS B KauecTBE MHHEpAIbHBIX yHoOpeHHil. XUMHUECKOe 3arpsi3HEHUE OKpYXarouied cpenbl
COCTMHEHUSAMHU a30Ta (KHCIOTHBIC IOKIU, 3arpsi3HEHUE BO3]yXa, MOYBBI M BOJ0EMOB). Docdop,
ajutoTponHeie Moaudukanun Gocdopa, huzndeckue u xumuieckue csorictsa. Okcua ¢ocdopa (V) u
dbocdopHas kucnora, pusnveckre U XUMHUECKHUE CBOWMCTBA, oiyueHue. Vcnonb3oBanue gocdaron
B KaueCTBE MUHEPAIbHBIX YA0OpEHUH.

OOmas xapaktepuctuka ds1eMeHTOB IVA-rpymmbel.  OcoOEHHOCTH  CTPOCHHMS  aTOMOB,
XapaKTepHbIe CTENEeHU OKHCIEHUs. YIJIEepoJ, auIOTpOnHble MOIU(PUKALWU, PACHPOCTpaHEHUE B
npupojae, PU3NYECKue W XUMHUYECKUE CBOMCTBA. AncopOmus. KpyroBopor yriepoma B mpupoe.
Oxcuapl yriaepoaa, ux (U3NYECKUE M XHMMUYECKHE CBOWMCTBA, JCHCTBHE Ha XUBBIE OPraHU3MBI,
MOJy4YeHHE M MPHUMEHEHWE. DKOJOTHYECKHE IMpOoOJeMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIO0TEe3a MI00aTbHOTO MOTEIUICHHS KIMMaTa, MapHUKOBBIN 3¢ (deKT. YronbHas KUCIoTa U €€ CoH,
X (pU3MUeCKue W XUMHUYECKHE CBOMCTBA, MOJydeHHE W NMpuMeHeHune. KadecTBeHHas peakius Ha
KapOoHaT-uOHKI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEOUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIWHEHUSX yriepoja (MeTaH,
9TaH, OTWIEH, alleTWIEeH, JTaHOJ], IJIMLUEPHUH, YKCycHas Kuciora). [IpupoaHble HMCTOUYHUKH
yII€BOJIOPOAOB (YroJib, MPUPOIHBINA Ta3, HEPTH), MPOIYKTHl UX MepepadoTku (OEH3UH), UX POJib B
ObITYy W TPOMBIIUICHHOCTH. [loHSATHE O OWONIOTMYECKHM BaXKHBIX BEIECTBAX: >KUpax, OeKax,
yII€BOJAaX — M HX POJM B JKU3HM 4YeloBeKka. MaTepuaibHOE €JUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COSAMHEHUN.

Kpemuuii, ero ¢usnueckue U XuMHUYEeCKHE CBOMCTBA, MoIydeHHE U nmpuMeHeHue. CoeanHeHus
KpeMHHs B npupoze. O6mue npenacraiaeHus o6 oxkcune kpemHus (IV) u KpeMHHEBOW KHUcIOTe.
CunukaTtel, MX UCHOJb30BaHHE B OBITY, B TNPOMBIIUIEHHOCTH. BaxHeilline CcTpouTeabHbIe
MaTepuaibl: KepaMuKa, CTeKJI0, LEeMeHT, O0eToH, xkene3o0eToH. IIpobimemsl OGe3zomacHoro
WCIIOJIb30BAaHUS CTPOUTENIbHBIX MaTEpHaOB B MOBCEAHEBHON )KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOICTB COJISTHOM KHCIOTHI, MPOBEACHUE
KayeCTBEHHBIX PEAKIMHA Ha XJOPUA-MOHBI W HAOJIIOJICHHE NPU3HAKOB MX IPOTEKaHUs, OIBITHI,
oTpaxarwlrue (U3MYeCKUe W XUMHYECKHE CBOMCTBA TaJOTEHOB M HMX COEIUHEHUI (BO3MOXHO
UCIOJb30BaHUE BHUAEOMATEPUAIOB), O3HAKOMJIEHHE ¢ oOpa3laMu XJOPUAOB (TaJlOreHuIoB),
O3HaKOMJIEHHE ¢ oOpasnamMu ceppl U €€ COEAMHEHMSIMH (BO3MOXHO  HCIIOJb30BaHHE
BUJEOMAaTEepHaoB),  HaOJIOJeHHe  mpolecca  OoOyrIMBaHMsS ~ caxapa  MOJA  JAEHCTBUEM
KOHILEHTPUPOBAHHON CEPHON KHUCJIOThI, M3yYEHHE XHMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCJIOTHI, MpPOBEAECHUE KadeCTBEHHOM peakiMM Ha cylb(}aT-MOH W HAOJIOJeHHE IpH3HaKa eé
MPOTEKaHUs, O3HAaKOMJIEHHE C (U3MYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa U HX COEIUHEHUI
(BO3MOXXHO HCIIOJIb30BaHME BHIEOMATEPHATIOB), OOpa3laMu a30THBIX U (OCHOpPHBIX ynoOpeHuil,
MoJIydyeHue, coorpanue, paclio3HaBaHUE U W3y4YeHHE CBOMCTB aMMHaKa, MPOBEJICHNE KauyeCTBEHHbBIX
peakiuii Ha HOH aMMOHUS U (hocaT-uOH M W3yUYEeHHUE NMPHU3HAKOB X MPOTEKaHMs, B3aUMOJeiicTBIE
KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MeAbl0 (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB),
U3yuyeHHe MOJeNel KpHUCTAIMUECKUX PpemEToK anMmasza, rpadura, (QyiiaepeHa, 03HAKOMIICHHE C
MpoLIeCCOM  aACOpPOLMK  pPAaCTBOPEHHBIX BEHIECTB AKTUBHPOBAaHHBIM YIVIEM U yCTPOHCTBOM
NpOTHBOra3a, MOJy4YeHHe, COOMpaHue, paclo3HaBaHWE M H3yYeHHE CBOWMCTB YIJIEKUCIIOTO rasa,
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MPOBEJICHUE KAYECTBEHHBIX pEaKIuii Ha KapOOHAT M CHIIMKAT-UOHBI M HM3y4YCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMIICHME C TMPOAYKIHEH  CHUJIMKATHOM  MPOMBIIUICHHOCTH, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/a4 1o Teme «BakHeilre HeMeTallsIbl U UX COCTUHEHUS.

MeTta/ljibl M MX COeAMHEHUS

OO0mas xapakTepUCTUKa XUMUYECKUX JJIEMEHTOB — METAJUIOB HA OCHOBAHHWH WX IOJIOKCHHS B
[Tepuonuueckoit cucreme xumuueckux anemeHToB . . MenaeneeBa u ctpoenust aroMoB. CTpoeHue
MCTAJIJIOB. Merannudeckas CBSI3b u METaJIn4eCcKast KpUCTAJUTMYECKass  pemeTka.
DJIEKTPOXUMHUYECKUH Psil HApsKEHU mMeTauioB. Ouszndeckue U XUMUYECKHE CBOMCTBA METAJLIOB.
OOmue crocoObl TomydeHUsT MeTauioB. [IOHSATHE O KOPpPO3UM METAJUIOB, OCHOBHBIC CIIOCOOBI
3aIUTHl UX OT Koppo3uu. CrutaBsl (CTalb, Yyr'yH, TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B OBITY
Y IPOMBIIIUIEHHOCTH.

[Ilenounbie MeTamael: nonoxkeHue B Ilepumoandeckoi cucreme XuMHUecKux sjieMeHntoB JI. .
MeneneeBa, CTpo€HHE UX aTOMOB, HaXOXAeHUE B mpupoje. Ousnyueckne U XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaimus). OKCUABI U THAPOKCUIIBI HATPUSA U Kajus. [I[puMeHeHHe IIeTOYHBIX
METAJIOB U UX COCAUHCHHI.

[[lenouHO3eMENBHBIE METAJUIBI MAarHUM W Kajbluid: mosiokeHwe B llepuomnueckod cucreme
xuMmuueckux asmemeHToB JI. M. MenneneeBa, CTpOCHHE HMX aTOMOB, HAaxOXIEHUE B IPUPOJE.
dusnyeckre 1 XMMUYECKHNE CBOMCTBA MarHusl M Kajiblis. BaxkHewme coequHeHns KanbIus (OKCHI,
TUAPOKCHL, o). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

AmoMunauii: nosiokenne B Ilepuonnueckodt cucreme XuMH4eckux oanementoB [J[. .
MenpneneeBa, CTpOCHHE aroMma, HaxokaeHHe B mpupone. dusnmyeckue M XUMHUYECKHE CBOMCTBA
ATFOMUHUS. AM(POTEPHBIE CBOMCTBA OKCHIA M THIPOKCHUIA AITFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xumuueckux sneMmeHToB [[. 1I. Menneneesa,
CTPOCHHUE aToMa, HaxOXJACHUEe B npupojae. OPu3ndeckue U XMMUYECKUE CBOMCTBA xene3a. OKCHUIbL,
ruapokcuabl v conu xenesa (1) u xxenesza (111), ux cocras, cBoiicTBa U mosry4deHue.

Xumuueckuit IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pasllaMyd METalIOB U CILJIaBOB, MX (PU3NYECKUMH CBOMCTBAMH, U3y4YCHHE
pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIB30BAHHE BUICOMATEPUATIOB), OCOOCHHOCTEM
B3aUMOJICHCTBUS OKCHJIA KaJIbIUs U HATPUS C BOJOK (BO3MOYKHO MCITOJIb30BAHUE BHICOMATEPHAIIOB),
WCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, MpOIECCa TOPEHHUsl Kejie3a B KUCIOpoje (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB), MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMii Ha HOHBI:
MarHus, KaJbllus, AIIOMUHUSA, IMHKA, xene3a (1) u xenesza (1), mexu (1), Habmonenne u onucanue
MPOLIECCOB OKPAIIMBAaHUs TJIAMEHU MOHAMH HATpPUA, KAl U Kalblus (BO3MOXHO HCIOJIb30BaHHE
BHJICOMATEpPHAIOB), HCCIEOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHUS W THUIPOKCHIA
LIMHKA, pEHICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeilre MeTasibl U UX COCTUHEHUSD.

XuMHus U OKpyKamoLas cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOW KHW3HM 4YEJIOBEKa. be30macHoe HUCHoJIb30BaHUE
BEILIECTB U XUMUYECKHUX Peakiuii B ObITy. [lepBast moMoIp mpyu XMMUYECKUX 0XKOTaX U OTPABIICHUSX.

XUMUYEecKOe 3arpsi3HEHHE OKpYXKaroliel cpeabl (TpeaenbHas IOMyCTUMash KOHIEHTpaIus
Beniects, ganee — [1JIK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MpooIIeM.

Xumuueckuii 3xcnepumenm:

n3y4yeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIE MaTEPUAIbI).

Mescnpeomemnmnuie ceasu

Peanusanus MexXnpeIMETHBIX CBSI3€W MPU U3YYEHUH XHMHH B 9 KIIacCe OCYLIECTBIISIETCS 4epe3
UCIONIb30BaHNWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSTHUHA, TaK M TOHSATUH, SIBISIOIIUXCS
CHUCTEMHBIMU JJIS OTACIIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHO-Hay4YHbIC MOHATHS: HAy4YHBIM (DaKkT, TUIMOTE3a, 3aKOH, TEOpHUS, aHAIH3,
CUHTE3, KJacCUuUKaIus, TepUONIHOCTh, HAOIIOIEHUE, SKCTICPUMEHT, MOJISJTUPOBAHKE, U3MEPEHNUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOTIOT S, MaTePHAIIBI.

dusnka: wmarepusi, aToM, OJJIEKTPOH, TIPOTOH, HEWTPOH, WOH, HYKJIHA, HW30TOIbI,
PaaNOAaKTUBHOCTb, MOJIEKYJIA, AEKTPUUECKUN 3apsi]l, IPOBOJAHUKH, MOTYIPOBOAHUKH, AUIIEKTPUKH,
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(OTORIEMEHT, BEIIECTBO, TENO0, OO0BEM, arperaTHOe COCTOSIHME BEIIeCTBA, Tra3, pacTBOD,
PacTBOPUMOCTD, KpUCTaJNINYECKasi pelI€TKa, CIIaBbl, GU3NYECKUE BETUYUHbI, EAUHUIIBI H3MEpPEHus,
KOCMHMYECKOE MPOCTPAHCTBO, TJIaHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuntes, napixanue, Ouocdepa, SKOCHUCTEMa, MHUHEpaJbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

I'eorpadusa: armocdepa, runpocdepa, MUHEpanbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMAeMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

2. INTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOT'O O0IIIEr0 00pa30BaHus IOCTUTAIOTCS
B X0Jie 00y4eHUs] XUMHUH B €IUHCTBE y4eOHOW M BOCIIUTATEIHHON JEATEIbHOCTH B COOTBETCTBUH C
TPaJAULIMOHHBIMU POCCUHCKUMH COLUOKYJIbTYPHBIMH M JIYXOBHO-HPABCTBEHHBIMH LEHHOCTSAMHU,
NPUHATBIMA B OOIIECTBE NpPaBWIAMH M HOPMamH IIOBEIEHUS M CHOCOOCTBYIOT Tpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUATM3AINH 00Y4aIOIIHUXCS.

JIMYHOCTHBIE PE3yNbTATHl OTPAKaIOT FOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMI U PACHIMPEHUE OMbITAa AEITEIbHOCTH Ha €€ OCHOBE, B TOM
YlCJIie B YaCTH:

1) naTPpHOTHYECKOTO BOCIIUTAHUSI:

[EHHOCTHOTO OTHOWICHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY H HAYYHOMY
HACJIEIUIO0, TOHHMMAaHUS 3HAYEHHsS XUMHUYECKOM HayKd B IKU3HU COBPEMEHHOro oOIIecTBa,
CIOCOOHOCTH BJIAJETh JIOCTOBEpHOW HH(pOpMAIMEd O TEepPEIOBBIX JOCTIDKEHHSIX W OTKPBITHAX
MHUPOBOH M OT€YECTBEHHON XUMUHU, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 yCTpPOWCTBE MUpaA U
o011ecTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEJCTABICHHUS O COIMATBHBIX HOPMAaX M MPaBHIIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJIJICKTHBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIIeN0BaTEeNbCKOMH,
TBOPUECKOM M JApPYrUX BHJAX JEATEIbHOCTH, TOTOBHOCTM K pa3HOOOpa3HOW COBMECTHOM
NEeSTeIbHOCTH TPH BBIOJHEHUH YUEOHBIX, IMO3HABATENbHBIX 3a]ad, BBINOJHEHHUM XUMHUYECKUX
9KCIIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX IIPOEKTOB, CTPEMIJICHUSI K B3AUMOIIOHUMAHHUIO U B3aUMOIIOMOIIU
B IIpoliecce 3Toi yueOHOI e TeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYIIKU CBOUX
TOBApHUINEH C TMO3UIMH HPABCTBEHHBIX W TIPABOBBIX HOPM C YYETOM OCO3HAHHS ITOCIIEICTBUIA
MIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE TPECTABICHUS O BEIIECTBE M XUMHUYECKOM peaklnu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM M COCTABISAIOLIME OCHOBY JJIsi MOHMMAaHHs CYIIHOCTH
HAyYHOH KapTHHBI MHUpa, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJIEI,
B3aMMOCBSI35X YeJIOBEeKa C MPUPOAHOM Cpesloi, O pOJIM XUMUH B MO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAlpaBJeHHbIE Ha TIOJYYCHHE HOBBIX 3HAHUH 10 XUMHH,
HeoOXoAuMBble Uil  OOBSCHEHMs HAOMIOJAeMBIX MPOIECCOB M SIBICHUH, I03HABaTeIbHOIM,
WHPOPMAIIMOHHON U YUTATENLCKOW KYJIBTYPHI, B TOM YHCJE HABBIKOB CaMOCTOSTEIBHOW PabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEpaTypod, JAOCTYIHBIMH TEXHHYECKUMH CPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTepeC K OOyuYeHHIO M TO3HAaHHWIO, JI0003HATENbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOW U WCCIIENOBATEIBCKON JACATEIHPHOCTA, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHME LIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3/10pPOBBIO, YCTAHOBKU Ha
3/10pOBBI 00pa3 JKW3HHU, OCO3HAHUE OCIIECICTBUI U HETPUATUE BPEAHBIX MPUBBIYEK (YIOTpEeOIeHUS
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QJIKOTOJIsl, HAPKOTUKOB, KYpEHHs), HEOOXOJUMOCTH COOIIOJEHUS TpaBUI OE30MaCHOCTH TIPH
oOpallleHuU ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUEeHHIO podeccHil 1 Tpyia pa3IuuyHOro poja, YBaXKEHHUE K TPYLY
U pe3ynbTaTraM TPYIOBOM JNESATENBHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHHUS IIPEIMETHBIX 3HAHUM
[0 XMMHH, OCO3HAHHBIN BHIOOP MHIAMBUAYAIBHON TPACKTOPUH MPOJOJKEHHUS 00pa30BaHUsl C yUETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
yCIEeHOW MNPOPECCHOHANBHON JIEATENBHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHHM, TOTOBHOCTb
alanTHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) 9KO0JIOTHYECKOT0 BOCIIUTAHUSI:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOLICHUE K MPUPO/IE KaK MCTOYHUKY JKU3HU Ha 3emJie, OCHOBE
e€ CyllecTBOBaHMs, TOHUMaHKE 1IEHHOCTH 3JJ0POBOIO M 0€30MacHOro 00pa3a >KU3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DHM3MUYECKOMY U TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHE IEHHOCTU
coOroieHHsl MpaBuil 0€30IaCHOr0 MOBEACHHUS MpH paboTe C BELECTBAMH, a TAKXKe B CUTYalUsX,
YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUA, MOJy4daeMmble MPU H3YYECHUH XUMHH, JJI1 PEUIeHHUs 3ajad,
CBSA3aHHBIX C OKPYXKAIOLIEH PUPOJIHON CPEIOH, IS ITOBBIIEHUS YPOBHSI YKOJIOTMYECKON KYJIbTYpHI,
OCO3HaHHUS TJI00ANBFHOTO XapakTepa SKOJIOTMUYECKUX MpoOJieM U MyTed UX pElIeHUs MOCPEICTBOM
METOJIOB XUMHH, IKOJIOTMYECKOTO MBIIUIEHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B [TO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIICISIIOT 3HAUUMbIE I (OPMHUpPOBAHUS
MHUPOBO33pEHHUsI OOIIEHAayYHble MOHATHUSA (3aKOH, TEOpUs, NPUHIMIN, TUIOTE3a, (aKT, cHUcTeMa,
MPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX
npeaMeTax W MO3BOJISIIOT HAa OCHOBE 3HAHMM M3 ATHX NPeIMeToB (OPMHUPOBATH MPEICTABICHHUE O
LEJIOCTHOM HAay4YHOM KapTHHE MHpa, M YyHUBEpCAJIbHbIE YyueOHbIe NEHCTBUS (IIO3HABATEIbHEIE,
KOMMYHHKATHUBHBIC, PETrYJISTHBHBIEC), KOTOpble obOecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU JESITENbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHBIE YUeOHbIe 1eCTBUS

Ba3oBble joruyeckue aeiicrBus:

YMEHHsSI UCIIOJIB30BATh MPHUEMBI JIOTUUECKOTO MBILIUIEHUS IIPU OCBOCHHWU 3HAHUW: pacKpbIBaThb
CMBICJ XMMHYECKHUX MOHATUH (BBIIEIATh UX XapaKTepHbIEC MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3h C
JAPYTUMH TOHSTUSAMH), HCIIOJIb30BaTh MOHATUS ISl OOBSCHEHHS OTHENbHBIX (DAaKTOB U SIBICHUI,
BBIOMpATh OCHOBAaHUS M KPUTEPUM MJs KIaCCUPHUKAIMU XUMHUYECKUX BELIECTB M XUMHYECKHX
peakiMii, yCTaHaBIMBATh MPUYUHHO-CJIEJCTBEHHBIE CBSI3U MEXAy OOBEKTaMHM H3y4€HHsI, CTPOUTh
JIOTUYECKHE pacCyXAeHUs (MHIAYKTUBHbBIE, JEAyKTUBHbIE, 10 AHAJIOTMM), J€JaTb BBIBOABI U
3aKJIFOYEHNS;

YMEHHE TPUMEHATh B INpOLECCe IMO3HaHMsS TOHATUSA (IIPeIMETHbIE M MeETalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIM, HCIOIb3yeMble B XHMHUH, IpPeoOpa3oBbIBaTh LIMPOKO
MpUMEHsSIEMblE B XHMHUU MOJIEIbHBIE TPEICTABICHUS — XUMHUYECKHI 3HaK (CHUMBOJ 3JIEMEHTA),
XUMHYecKas popMylia U ypaBHEHHE XUMHUYECKON PEaKIMU — MPU peIlIeHNH Y4eOHO-TI03HAaBaTEeIbHBIX
3a/a4, ¢ Y4ETOM 3TUX MOJIENbHBIX NPEJICTaBICHUN BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKH U3y4aeMbIX 00OBEKTOB — XUMHUECKUX BEIECTB U XUMHUYECKUX PEaKLUi, BBISBIATH 00IINe
3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3M M MIPOTHUBOpPEUMsS] B M3y4aeMbIX Ipoleccax M
SABJICHUSX.

Bba3zoBble uccienoBarenbckue 1eiCTBUS:

YMEHHE UCIIOJIb30BaTh NIOCTABIEHHBIE BONPOCH B KAUECTBE MHCTPYMEHTA NO3HAHMS, a TAKXKE B
KauecTBE OCHOBBI M (DOPMHUPOBAHMS TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTHU BBICKA3bIBAEMBIX
CYXKJICHU;

MpUOOpEeTEeHUEe OMblTa MO IJIAHUPOBAHUIO, OpPraHU3alMd M TMPOBEACHHUIO YYECHHYECKHX
HKCHEPUMEHTOB, YMEHUE HaON0JaTh 32 XOAOM IIPOIECcca, CaMOCTOSTEIbHO NMPOTHO3UPOBATH €ro
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pe3yabTar, (GopMynupoBaTh 0000OLIEHHS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOIO OIIBITA,
HCCIIEIOBaHMSI, COCTABJIATh OTYET O MPOEIAHHON padoTe.

Paborta ¢ undopmanmeii:

yMEHHUE BbIOMpPATh, aHAJIM3UPOBATh U HMHTEPIPETUPOBATh MH(DOPMALUIO Pa3IMYHBIX BHUIOB U
dopM mpencTaBICHUS, MOIYY4aeMyl0 W3 pa3HbIX HMCTOYHHKOB (HAYYHO-TIOMYJISIpHAs JIMTEpaTypa
XUMUYECKOI'0 COJEpKaHMsl, CIIpaBOYHble MocoOusi, pecypchl MHTepHeTa), KpUTUUECKU OLIEHHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE IMPHUMEHATh pa3iMyHble METOJbl M 3alpochl MpHU IMOUCKE UM 0TOOpe MHpopManuu u
COOTBETCTBYIOLINX JTAHHBIX, HEOOXOIMMBIX JUIS BBIOJHEHHS YYEOHBIX M TO3HABATENBHBIX 3a]ad
OIpENIeIEHHOr0 THUMA, IPUOOpeTeHue omnbiTa B OOJIACTH MCIOJIB30BaHMUA HH(POPMAILMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH, OBJIAJICHUE KYyJbTYpOM AaKTUBHOIO MCIIOIb30BAHUS PA3INYHBIX
IIOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BEIOMPATh ONTUMANIbHYIO (OPMY IPEJCTaBICHUs UH(OpMAIU
Y WUTIOCTPUPOBATh pellaeMble 3aJjaud HECIOKHBIMUA CXEMaMH, JAuarpaMMaMu, JpYyrumMu (hopMamu
rpauKu U UX KOMOMHAIUSIMU,

YMEHHME HCIOJb30BaTh U AaHAIM3UPOBAaTh B IIpolecce Y4eOHOM M HCCIIEN0BaTEIbCKON
NesITeIbHOCTH UH(POPMALIUIO O BIMSHUU IIPOMBILIUIEHHOCTH, CEJILCKOTO XO03sICTBA U TPAHCIOPTa Ha
COCTOSIHME OKPY’KAIOLIEH MPUPOTHON CpeJIbl.

KoMMyHHKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

yYMEHHUS 33JlaBaTh BOMPOCH! (B XOJie nuajiora u (Win) AUCKYCCHH) TIO0 CYIIECTBY OOCYXKIaeMoun
TeMbl, JOPMYJIHPOBATh CBOU MPEATIOKEHNUS OTHOCUTEIIBHO BHIMOJIHEHUS MPeI0KEHHON 3a1auu;

YMEHHS IPEJCTaBISITh MOJYyYEHHBIE PE3yJIbTaThl MO3HABATEJIbHON JESTENbHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTax; JeJaTh IPE3eHTAIUIO0 Pe3yJIbTaTOB BBIIOIHEHUS XMMUUYECKOI'O SKCIIEPUMEHTa
(J1abopatopHOro ormbITa, JadOpaTOpHON PabOTHI MO HCCIIETOBAHUIO CBOWCTB BEIIECTB, y4€OHOTO
MIPOCKTA);

YMEHHSI Y4eOHOIro COTpPYJHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM I03HABATEIbHOW U
UCCIIEI0BATEIbCKON JeSITEIbHOCTH MIPU PELICHUH BO3HHMKAIOIIMX MPOOJIeM Ha OCHOBE ydéTa OOLIMX
UHTEPECOB U COIJIAaCOBAaHMUS MO3ULMI (00CYX aeHus, OOMEH MHEHMSMH, «MO3TOBBIE ILTYPMbI»,
KOOpJMHAIIMSI COBMECTHBIX JEHCTBUI, ONpEaeIeHne KPUTEPUEB MO OIIEHKE KayecTBa BBIOJIHEHHOMN
paboThl U ApyTHUE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIBHO OIpPENEsATh LEIU JEATEIBHOCTH, IUIAaHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAESTEIbHOCTh, BEIOMpaTh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI PElIeHUs] yYeOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSTENIbHO COCTaBIIATh
UM KOPPEKTUPOBATH IPEUIOKEHHBIM AJITOPUTM JCHCTBUN IIPU BBINOJHEHUU 3aJaHUA C y4ETOM
MOJy4YeHHsT HOBBIX 3HAHUMH 00 M3y4yaeMbIX OOBEKTax — BEIIECTBAX W pPEaKLHUsAX, OLIEHUBAThH
COOTBETCTBHE IOJIYYEHHOTO pe3yibTaTa 3asBJICHHON LI€JIM, YMEHHE HUCIOJb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, ITpeijlaraéMble B YCIIOBUH 3aJaHHM.

NPEIAMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMeTHBIX pe3yiabTaTOB 10 OCBOGHUIO  00S3aTENILHOTO  COJIEPXKaHMA,
YCTAaHOBJIEHHOIO  JaHHOW  (enepanbHOl  pabouell  HporpaMMoi, BBLAEHSIOT:  OCBOCHHbBIE
o0yJaroImMMUCs Hay4YHbIE 3HAHUSA, YMEHUS U CIIOCOObI NecTBUH, crieruduueckue i IpeaMeTHON
ob0nactu «XuMHsI», BUABl ACSITEIBHOCTH MO IOJIYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpHpeTaIui,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX U HOBBIX CUTYALUIX.

K xonny oGyuenus B 8 kiiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® PaCKpbIBAaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATHI: aTOM, MOJIEKYJa, XUMHUUYECKUH 3JIEMEHT,
MIPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOIHAs U HEOJHOPOAHAs), BaJECHTHOCTH,
OTHOCHUTENIbHAsl aTOMHAs U MOJIEKYJISIpHAs Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasl JIOJIsI XMMHUYECKOTo 3JEMEHTa B COEAMHEHWH, MOJIAPHBIH OOBEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHUS, XUMHYECKas pPeaKius,
KJacCUpUKaLUg pPEaKIUid: peakuy COEAMHEHHUS, PEaKIHUHU pPA3JI0KEeHUS, pPEeaKIHH 3aMelIeHHUS,
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peakiuu oOMeHa, 3K30- M JHAOTEPMHUYECKHE PEeaKIUH, TErIoBod A((eKT peakiuu, sSApo aToma,
AJICKTPOHHBIA CIIOM aToMa, aTOMHAas OpOWTalb, PaJdyC aToMa, XMMHYECKas CBS3b, MOJSpHAs U
HETOJIsIpHAasi KOBAJICHTHAs CBsI3b, MOHHAs CBsI3b, MOH, KAaTHOH, aHUOH, PacTBOp, MaccoBas IO
BelecTBa (IMPOIICHTHAs! KOHIIEHTPAIUsl) B PaCTBOPE;

® IJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHH U MPUMEHSTH 3TH MOHATHUS
MIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUM;

® IICTIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS ()OPMYJ BEIIECTB M YpPaBHCHHM
XUMHYECKUX PEaKIIUi;

® OTIPE/ICNIATh BAJICHTHOCTh ATOMOB JJICMEHTOB B OMHAPHBIX COCIMHCHUSX, CTEIICHb OKUCIICHUS
JJICMEHTOB B OWHApHBIX COCAMHCHHSX, MPUHAICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIACCy
COCIMHEHHUH 10 (opMyiaM, BUJ XUMHUYECKON CBA3U (KOBaJICHTHAs M MOHHAs) B HEOPTaHUYCCKUX
COCIMHCHHUIX

epackpeiBaTh cMbica [lepumoanueckoro 3akona JI. WM. MenaeneeBa: J1€MOHCTPUPOBATh
MOHUMaHWE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKHUX JJIEMEHTOB OT HX IIOJIOKECHHS B
[lepuoanueckoii cucreme, 3aKOHOB COXPAHEHHSI MAcChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOT'O YYEHHs, 3aKOHa ABOTaJIpo;

® OIMCHIBATh M XapaKTepu3oBaTh TaOInMuHyro (opmy [lepuoamdeckoil cUCTEMbl XMMHYECKUX
AJIEMEHTOB: pa3MyaTh MOHATHA «rJaBHas noarpynmna (A-rpynma)» u «mobounas moxarpymmna (b-
rpymma)», Maible U OOJbIINE MEePUOJbl, COOTHOCUTH 0003HAYEHHS, KOTOPbIe UMEIOTCS B TaOIuUIe
«IIepuognueckas cucrema xumudeckux daemeHtoB J[. WM. MeHnnaeneeBa» € 4YHUCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sapa, 00Iee Yucio
3JIEKTPOHOB U PaCIpeIesICHHUE UX 10 AJIEKTPOHHBIM CJIOSIM);

® KJTaCCH(UIIUPOBATH XMMUYECKHE JIEMEHThI, HCOPTaHMYECKUE BEIIECTBA, XUMUUYECKHUE PEaKITUN
(TI0 YMCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3 (DEKTy);

® XapaKTEepPU30BaTh (OMUCHIBATH) OOIIHME XMMUYECKHE CBOWCTBA BEIICCTB PA3IMYHBIX KJIACCOB,
MOATBEPKJIasi ONUCAHHWE MPUMEPAMHU MOJIEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XHMHUYECKHX
peaKuuii;

® [IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCMMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTHY IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUI B PA3JIMYHBIX YCIOBUSAX;

® BLIYUCIISTh OTHOCUTEIBLHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO DJIEeMEHTa Mo (opMyJsie COEIUHEHHs, MAacCOBYIO [IOJIIO BEIIeCTBAa B PAacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKIny;

® IPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICTUTEIHHOM JIEATETLHOCTH — aHAJIU3 U CHHTE3, CPaBHEHUE,
000011IeHNe, CHCTeMAaTU3aInio, KIAcCU(DUKAINIO, BBIABICHHE MPUUYUHHO--CIICJACTBEHHBIX CBSI3€H —
JUTSl U3YYEHHS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUNA, €CTECTBEHHO-HAYYHbIE METO/bI TIO3HAHMS —
Ha0II0/IeHNE, U3MEpPEHNe, MOIETTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICTICHHBIH ),

e CcJIeI0BaTh MIPaBHJIaM MOJIb30BAHUS XUMUYECKON MOCYI0M 1 TabOpaTOpHBIM 000pyA0BaHUEM, &
TaKk)Xe MpaBuiIaM OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIMSMH IO BBITOJHEHHIO
a00OpaTOPHBIX XHWMUYECKHX OMBITOB MO TMOJYYEHUI0O W COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(Boopoia W KHCIOpOJAA), NPUTOTOBICHHIO PACTBOPOB C OMNpPENENEHHOW MaccoBOW Jomeit
pacTBOPEHHOTO  BENIECTBA, IUIAHUPOBATH W  MPOBOJUTH XHUMHYECKHE OKCIIEPUMEHTHI  TIO
pacrmo3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO UHIANKATOPOB (Takmyc, GeHondTanenH,
METUJIOPAHXK U JAPYTHE).

K o1y oOyuenus B 9 kiiacce mpeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIIHUXCS YMEHUM:

® PACKpbIBAaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
HOH, KaTHOH, aHHOH, MpoCcTOe BEIIECTRBO, CIIOKHOE BECIIECTBO, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIHFHOCTD, CTETIEHb OKUCIICHHS, XUMHUYECKasl PEeaKIUs, XUMUUIECKasl CBsI3b, TETUIOBOM
ahdeKkT peakuuu, MOJIb, MOJSPHBIA O0BEM, pacTBOpP, DIEKTPOIUTHI, HEIIEKTPOIUTEHI,
AJIEKTPOJIUTAYECKAS ~JTUCCOIMAIMS, PEaKIWH WMOHHOTO OOMEHa, KaTajau3aTtop, XHMHUYECKOe
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paBHOBecHe, OOpaTHUMbIE W HEOOpaTUMbIE pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEaKIHH,
OKHUCJIUTENb, BOCCTAHOBHUTENb, OKHUCJICHHE M BOCCTAHOBJIEHHE, aJUIOTPOIUs, aM(OTEPHOCTD,
XUMUYECKas CBS3b (KOBAJICHTHAas, MOHHAs, METaJNIN4YecKas), KpUCTALUTNYECKasi peIméTKa, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOH peakiuu, mnpeaeabHo Aonyctumas koHueHtpauus [1JIK
BEIIIECTBA;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUNA U MPUMEHSTH 3TU MOHSITHS
IIPU OMUCAHUH BEIECTB U UX MPEBPAIICHUI;

® IICTIOJIH30BAaTh XMMHYECKYI0 CHMBOJIUKY ISl COCTaBICHHMS (OpMyN BEIIECTB M ypaBHEHUH
XMMHYECKUX PEAKIIUM;

® OTIPEENIATh BaJCHTHOCTb W CTENEHb OKHCIIEHUS XUMHUYECKHX JJIEMEHTOB B COEIUHEHUSIX
pPa3IMYHOTIO COCTaBa, NPHUHAJISKHOCTh BEHIECTB K ONpEeAEeNEHHOMY KIIAacCy COEIMHEHUH 10
dbopmynaM, BUA XUMHUYECKOW CBsI3M (KOBAJCHTHAs, MOHHAs, METAJUINYECKas) B HEOPTaHUYECKUX
COCMHEHMX, 3apsA] HOHA MO XUMHYECKOH (opmyre, XapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAVNHEHUH, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbich [lepuoanueckoro 3akona J[. M. MenneneeBa W JeMOHCTPUPOBATH €rO
MOHMMAaHMEe: ONMCHIBATh M XapaKTepu3oBaTh TabmuuHylo Qopmy I[lepuoanueckoit cucreMsl
XUMHAYECKHX DJIEMEHTOB: pa3MyaTh MOHATUS «TJaBHas mnoxarpymma (A-rpymnma)» u «mo0odHas
noarpynna (b-rpymmna)y», Mansie 1 60JbIINe MEPHOIbl, COOTHOCUTh 0003HAUEHUSI, KOTOPhIE UMEIOTCS
B TEPHOAMYECKOW TabiHIe, C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsij sApa, 00Ilee YnuCcIo JIEKTPOHOB U paclpeesieHue X M0 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH O0IIHME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U WX COCIMHEHUM B
npejenax MajibIX EPUOI0B U TVIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;

e KJlaccu(UIIMPOBATh XUMHYECKHE JI€MEHTHI, HEOPTaHUYECKHIE BEUIECTBA, XUMHUYECKUE PEaKIIUU
(o YMCITy M COCTaBy yYacTBYIOIIMX B PEAKIMU BEHIECTB, IO TEIIOBOMY 3((deKTy, Mo M3MEHEHUIO
CTETEeHEN OKUCIICHUS XUMHUECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CreNU(pUIECKUEe XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOATBEPXkAas ONHUCAHUE MPHUMEpPAMU MOJIEKYJSPHBIX M HOHHBIX YpaBHEHMIA
COOTBETCTBYIOUINX XUMHUYECKUX PEAKIIHIA;

® COCTaBIISATh YPABHEHHUSI AJIEKTPOIUTUUECKON JAUCCOIMAIIMU KUCIOT, IIEeJI0UYei U CONeid, MOIHbIE
U COKpalIEHHblEe ypaBHEHMs pPEaKLUUil MOHHOrO OOMEHa, YpaBHEHHUS peakIUi, MOATBEP>KIAroIuX
CYIIECTBOBAHHE TEHETHUYECKON CBSI3U MEXKIY BEIIECTBAMU PA3TUYHBIX KIaCCOB;

® DACKpBIBATh  CYIIHOCTh  OKUCIIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKIUil  MOCpeICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX peakiuii;

® [IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOKHOCTH
MPOTEKaHHUS XUMUYECKHX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

® BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAaccChl BEILIECTB, MacCOBYIO JOJIIO
XUMHUYECKOrO 3JIeMeHTa 1o (opMysie COEIMHEHMs, MacCOBYIO JOJIIO BEIIeCTBa B pacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINH;

e coOMI0/1aTh MPaBUJIa MOJIb30BAHUS XMMHUUYECKON MMOCY10iM U 1a00paTOpHBIM 00OPYOBaHUEM, a
TaKXke MpaBWwia OOpalleHHs C BEIIeCTBAMHM B COOTBETCTBHM C WHCTPYKIMSMHU IO BBIIOJTHEHUIO
71a00paTOPHBIX XWMHYECKUX OIBITOB IO TIOJNYYEHHUIO M COOMpPAHHMIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yrIeKUCIIoro rasa);

® [IPOBOJIUTh PEAKIMHU, TOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTAaB pa3jMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IYTEM XJIOPHUA-, OpOMHI-, MO -, KapOoHaT-, pocdar-, cUIMKaT-, Cynbdar-
, THIIPOKCUA-UOHBI, KATHOHBI aMMOHUSI M MOHBI M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPraHUIECKHUX BEIIECTB;

e [IPUMEHATH OCHOBHBIE ONE€PALU MBICIIUTEIbHON JAEATENbHOCTH — aHAIU3 U CUHTE3, CPaBHEHHE,

000011IeHNe, CHUCTEMAaTH3alMI0, BBISIBICHWE NPUYMHHO-CIEICTBEHHBIX CBSA3€M — i1 H3Y4eHHs
CBOWCTB BEILECTB M XUMUUECKUX PEaKINii, €CTECTBEHHO-HAYyYHbIE METO bl TO3HAHMS — HAOJI0IeHUE,
U3MEPEHHUE, MOJIEIINPOBAHNUE, DKCIIEPUMEHT (peanbHbIN )51 MBICJICHHBIN).
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3. TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE

HanmenoBanue

Ne (undposbie)
pa3aesioB U TeM Kourpoabsnbie IIpakTuueckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoThl

pecypchbl

Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusa —
BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmmoreka [JOK

' NPaKTUYECKOM https://m.edso0.ru/7f41837c
ESITENLHOCTH
YyeJIOBEKa
BemecTBa n

1.2 XUMHYECKHE 15 1 bubnmorexa LOK

' https://m.edsoo0.ru/7f41837¢
peakmuu

Wroro mo paszneny 20

Pa3znen 2. BaxHeiilue npeacTaBUTe Il HEOPraHUYEeCKUX BellleCTB

Bo3znyx.
21 Kucnopon. 5 bubnnoreka [HOK
' [TousiTue 06 https://m.edso00.ru/7f41837c
OKCHIAX
Bonopoxa.lloustu
2.2 e oﬂxpfcnzz)rax " 8 1 bubmmorexa [IOK
' https://m.edsoo.ru/7f41837c
COJISIX
Bopna. Pacteopsl. BuG 110K
noOImoTeEKa
2.3 I1 5 1 1
OHsATHE 00 https://m.edsoo.ru/7f41837c
OCHOBAHUAX
OCHOBHEIE
94 KJIaCChI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX https://m.edso0.ru/7f41837c
COCTMHECHUN
Hroro mo paznmeny 30

Pazpnen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenpeneeBa. Ctpoenune aToM0oB. XuMu4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
[lepuoanueckuii
3.1 3aKOH U
[Tepuonnueckas
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bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c



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

cucrema
XUMHUYECKUX
anemeHToB /l. U.
Mennene-eBa.
Crtpoenue aToma

XumMu4aeckas
CBAID- Bbubnuorexa [IOK
32 | OwucmmremsHo- 8 1 https://m.eds00.ru/7f41837¢
BOCCTaHOBUTEIIbH
bI€ PEaKIuu
bubmuoreka [JOK
Hroro no pasery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edso00.ru/7f41837c
OBIIEE
KOJIMYECTBO
YACOB 11O 08 4 >
I[TPOT'PAMME
9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
N HaumenoBanmne (bpoBbie)
o/ pa3ejioB M TeM Beero Konrpoabnsie IIpakrnyeckue oBpazoBaTeNBHbIC
NMpOrpamMMbl padoThI padoTsbI
pecypcbl
Pa3nen 1. BemecTBo U XuMHYecKHe peaKIun
[ToBTOpEeHue
yriyoneHue
11 3HaHUI 5 1 bubmuorexa [JOK
OCHOBHBIX https://m.eds00.ru/7f41a636
pa3zienoB Kypca
8 Kiacca
OcHOBHBIE
12 3aKOHOMEPHOCT 4 bubnuotexa [JOK
U XUMHYECKHUX https://m.edsoo.ru/7f41a636
peakuui
DIIEKTPOIUTHYE
cKast
13 JIACCOIAAITHS. 8 1 1 but6mmorekxa [IOK
XuMu4eckue https://m.edso0.ru/7f41a636
peakuuu B
pacTBopax
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny
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Paznen 2. HeMeTaJJIBI M X COeAUHEHUS

Oomas
XapaKTePUCTHKA
XUMHYECKHX

2.1
JJIEMEHTOB
VIIA-Tpynmsl.

T"amoreHs!

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

Oomas
XapaKTePUCTHKA
XUMHYECKHX

2.2
anemeHToB VIA-
rpynisl. Cepa u

€€ coeIMHEHNA

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

Oomas
XapaKTepUCTHKA
XUMHYECKHUX

2.3 snemeHToB VA-
rpynisl. A30T,
dhocdop u ux
COCIMHECHHUS
Obmas
XapaKTePUCTHKA
XUMHYECKHUX
aneMeHToB |V A-
TPYTIIIHL
Yraepon u
KPEMHHI U UX

2.4

COCIUHECHUA

bubnunoreka LIOK
https://m.edsoo.ru/7f41a636

bubnmorexa LIOK
https://m.edsoo.ru/7f41a636

Hroro no pasneny

25

Pazgen 3. MeTauibl M UX COeTUHEHUA

O6mue
3.1 CBOICTBA
METAIUIOB

Baxxueiinme
3.2 METaJUIBI U UX

COCIUHECHUA

Hroro no pazneny

16 1

20

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

Pasznen 4. Xumus u okp

yKainas cpeaa

4.1 BemectBa u

3

16

bu6nunorexa LIOK



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

Marepuaibl B
YKU3HH YEJIOBEKa

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

Hroro mo pazaeny 3

PezepBHOE Bpemst 3 bubmorexa LIOK
https://m.edso00.ru/7f41a636

OBIIEE

KOJIMYECTBO 68 4

YACOBIIO

ITPOI'PAMME
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