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MNOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1O XUMUM Ha YpPOBHE OCHOBHOTO 0O0IIero o00pa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHW K pe3yJbTaTaM OCBOCHUS OCHOBHOU
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBE (pesepanbHOl paboueii mporpaMMbl BOCIIUTAHUS
U C yd4ETOM KOHIICIIIMU TMpENoJaBaHus y4eOHOro mnpeaMera «XWMUS» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMum Aa€T TPEACTABICHHUE O TENSIX, OOIIEH CTpaTeruu
o0yueHHs, BOCIIUTAHUS U Pa3BUTUS OOyYaIOMMXCS CPEACTBAMU Y4eOHOIo
mpeaMeTa, — yCTaHABIMBAeT  00s3aTeIbHOE  TMPEAMETHOE  COJEp KaHHe,
MpeAyCcMaTpruBaeT pachlpeiejieHue €ro Io KilaccaM M CTPYKTYpHpPOBaHWE TIO
paszmenaM M TeMaM NPOrpaMMBbI IO XHUMHUH, OMPEACTseT KOJIMYCCTBCHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKH coJiepKaHus, PEKOMEHTy EMYTO
MOCJICIOBATEILHOCTh M3YYCHHS XUMHUU C  y4ETOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOTro TpoIlecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYarolmuxcs, OmpeaesieT BO3MOXKHOCTH —IMpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
MPOrpaMMBbl HA YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHus, a TakkKe TpeOOBaHHI K
pe3yiabTaTaM 00y4YeHHUs XMMHW Ha YPOBHE IeJiel U3ydeHus IpeMeTa U OCHOBHBIX
BHUJIOB y4Y€OHO-TIO3HABATEIbHON JEATEIBHOCTH OOYYaroIIerocss IO OCBOSHHIO
y4e0HOTO COJEPKAHUSI.

3HaHUE XUMHUHU CIYXKUT OCHOBOM s (OpMUpPOBaHMS MHUPOBO33PEHUS
oOydJaromierocs, ero mpeaCcTaBICHUN O MaTEpPHAILHOM EIUHCTBE MHpPA, BAXKHYIO
poJib UTparoT (GopMHUpPyEMble XMMHEH MpeACcTaBIeHUs] O B3aMMOIPEBPAIICHUSIX
SHEPTUH U OO0 SBOJIONUM BEIIECTB B MPHUPOJIEC, O MyTAX PEHICHUS TI00aTbHBIX
Mpo0JieM yCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOYN U KOJIOTHYECKOM 0€301MacHOCTH, MPOOIeM 3paBOOXPaHEHUS.

N3yuenue xumun:

CcrocoOCTBYeT  peaju3allMi  BO3MOXHOCTEM  JUIsi  CaMOpa3BUTUS U
(dhopMHUpPOBaHUS KyJIBTYPBI TUIHOCTH, €€ 00IIeH 1 (PyHKITMOHATTEHON TPaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMUPOBAHUE MBIIUIEHUS M TBOPUYECKUX CIOCOOHOCTEHN
oOydJaronmmxcsi, HaBBIKOB HMX CAMOCTOATEIBHOW yd4eOHOU  JesATENBHOCTH,
OKCIIEPUMEHTAIBHBIX W HCCIIEIOBATEILCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B TPOPECCHOHATILHOMN JESITEIbHOCTH;

3HAaKOMUT CO CHeNU(PUKON HAyIHOTO MBIIUICHHS, 3aKIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOJIbI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (GOPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;



crocoOcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B AKOJIOTUYECKOE
o0pa3oBaHKe 00yJarOIIUXCS.

JlanHple HampaBiieHUs B OOyUYE€HHH XHMHHM OOECHEUHMBAIOTCS CIEHU(PUKOI
COJlep)KaHHUA  y4eOHOTO  MNpPEAMETa, KOTOPBIM  SBISIETCA  MEJAaroru4ecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HayKH XUMHUU Ha OTPEJCTIEHHOM 3Tarie e
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOI'O O0ILEro 00pa30BaHUSI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMHUCA CHCTEMbI MEPBOHAYATIBHBIX MOHSATHH XWMHUH, OCHOB
HEOPraHWYECKOM XUMHUU M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATUN
OpPraHUYECKON XUMHH.

CTtpykTypa coaepaHusi IpOorpaMMbl 10 XUMUU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoza K e€ mzydeHuro. ColepskaHue CKIAAbIBACTCA U3 CHCTEMBI
IIOHATUN O XUMHYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMUYECKOU
peakuuu. O0e 3THM CUCTEMBbl CTPYKTYPHO OpraHM30BaHbl MO NPUHIUITY
IIOCIE0BATEIBHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETHUYECKHUX IIPEACTABICHUN
Pa3HOTO ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoauueckoro 3akona /I. . Menzaeneesa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHsI O CTPOCHHUH aTOMa U XUMHYECKOU CBA3H;

— IpEeACTaBIEHUN 00 DJIEKTPOJIMTUYECKOM JUCCOLMAIMU BELIECTB B
pacTBOpax.

Teopernueckue 3HaHUS PpPACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKH
MOJIyYeHHBIX U OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0OBATEILHO OT OJJHOTO
YPOBHS K APYyTOMY, BBIITOJIHSSA PYHKIIMHA OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO IIPUMEHEHUS U ITOJTYYEHHS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpamMmbl 10 XMMHHM  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABICHUS. O XUMHUYECKON COCTABIIAIOLIECH HayYHOM KAPTHUHBI MHUpA B JIOTHKE
€€ CHCTEMHOM IIPUPO/BI, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOIaM
[I03HaHUs B Hayke. M3ydyeHne XMMHUM NPOUCXOAUT C NPUBJICYCHUEM 3HAHUU W3
paHee M3Yy4YEHHBIX y4eOHBIX mpeameToB: «Oxpyxaromuid mMupy», «buonorus. 57
KJ1acch» U «PuU3MKa. 7 K1ace».

[Ipy wu3ydeHHH XUMUU MPOUCXOTUT (HOPMHUPOBAHHE 3HAHUI OCHOB
XUMHUUYECKON HayKH KaK 00JIaCTHM COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTUYECKOU
JESATEIBbHOCTH YETIOBEKA M KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4da
y4eOHOro npeamMeTa COCTOMT B (DOPMUPOBAHUM CHUCTEMbI XMMUUYECKUX 3HAHUN —
BaXHEHUIIUX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMN, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, sA3blKa HAYKH, B MPUOOIIEHUU K



HAYYHBIM METOJAaM MO3HaHUsS MPHU U3YUYEHHH BEIIECTB U XMMHUYECKUX PEAKIIHii, B
(dbopMUPOBaHNUU U PA3BUTUU MO3HABATEIBHBIX YMEHUHN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENbHOW U Y4EOHO-UCCIEI0BATEIbCKON IEATEbHOCTH, OCBOCHUH TPaBUII
6e30macHOT0 OOpaIIeHus C BEIIECTBAMH B TTIOBCETHEBHOM KU3HU.

[Ipu M3yuyeHnru XUMUM Ha YPOBHE OCHOBHOTO OOILEro 0Opa3oBaHUsI BaXKHOE
3Ha4YeHHe MpUoOpeNn Takue IeNu, KaK:

— (dopmMupOBaHWE WHTEUICEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHHUYECTBY, CaMOCTOSTEIHLHOMY MPHUHITHIO PEHICHUMH,
CIIOCOOHOM a1anTHUPOBATHCA K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHs] Ha CHCTEMaTHYeCKOe MpUOoOIIeHUE
0oOy4Jaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOM NEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HAHUS, (POPMHUPYIOUIMM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yCIOBUH, CTOCOOCTBYIONMIUX MPUOOPETEHUIO 00YIAIOITUMUCS
OTbITa Pa3HOOOPa3HOW JAEATEIBbHOCTH, MO3HAHWSA U CaMOIO3HAHHUSA, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJIOB ACSITEIILHOCTH;

— ¢opmupoBanue o0meld (YHKIMOHATBHOM M  €CTeCTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCIE YMEHHA OOBSICHATh U OLEHUBATh SBIICHUSA
OKPY’KaIOIIETO MUPA, WCIOJIb3ysl 3HAHHUS M OIbIT, MOJTYYEHHbIE MPU HU3YyUYEHUU
XUMUH, IPUMEHSTh UX MPU pEeIIEHUH MPoOJIeM B TOBCEIHEBHOM KU3HU U TPY10BOU
JesITeNIbHOCTH;

— (¢opmupoBaHue y oOydYaroumxcsi TyMaHUCTHYECKUX OTHOUIEHHH,
NOHUMAaHUSl LEHHOCTU XUMUYECKUX 3HAHMU Ui BBIPAOOTKH SKOJOTUYECKU
1enecooOpa3Horo MOBEACHUS B OBITY M TPYIOBOW JEATENbHOCTH B LENSIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAKOIIEW ITPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMU K OOYYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUsI OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOo(duiIs ¥ HAampaBIE€HHOCTH JajbHEHIIEro
00yueHus.

OO11ee Y1CI0 4acoB, OTBEAEHHBIX ISl U3YUEHHS XUMHUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanumsi, coctaBisier 136 gaco: B 8 kimacce — 68 yacoB (2 4Jaca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA

8 KNIACC

IlepBoHaYA/ILHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMHUM B )KM3HM YEJIOBEKAa. XUMHUS B CUCTEME HAYK.
Tena u BemiectBa. PHU3NUECKHE CBOMCTBA BELIECTB. ATpPEraTHOE€ COCTOSIHHUE
BemlecTB. [loHsATHE O MeTONax MO3HAHUS B XMMHHU. UMCTBIE BELIECTBA M CMECH.
CrniocoObl pa3ieneHus cMeceil.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XUMHYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuaeckast opmysia. BaaeHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAs aTOMHass Macca. OTHOCUTEIbHAA
MOJIEKYJISIpHAs Macca. MaccoBast 10711 XUMHUYECKOTO JIEMEHTA B COCIUHEHUU.

KosmmuectBo BemiectBa. Moisb. MossipHast macca. B3anmocBs3p KoymuecTsa,
MacCchl M 4YHUCla CTPYKTYpHbIX €OuHHUIl BemniectBa. Pacuérsl mo Qopmynam
XAMUYECKUX COCOUHEHU.

@u3NYeCKUe U XUMHUUECKUE ABIEHUSA. XUMHUUECKas PEAKLUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHWs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHud. Kiaccuduxanus
XUMUYECKUX PEaAKIUil (COeTUHEHNUS, PA3I0KECHUsI, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW MOCYIOH, MpaBujaaMu padOTHl B JTa0OpaTOpUM U
npuéMaMu oOpaileHust ¢ J1abopaTtopHbM 000PYJIOBaHUEM, U3YUEHUE U ONUCAHUE
(U3MYeCKX CBOMCTB 0Opa3IOB HEOPraHUYECKUX BEIISCTB, HAOJIOJICHUE
¢busndeckux (MIaBIeHWE BOCKA, TasHUE JbJla, pacTUpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJICHCAIUSl BOJbI) M XUMHUYECKUX (TOpEHUE CBEUU, MPOKATUBAHUE
MEHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJa ¢ KUCIOTON) SIBJICHUM, HAOIIOACHUE U
ONMCaHWE TPHU3HAKOB MPOTEKaHUS XUMHUYECKUX peakui (pasjioKeHHe caxapa,
B3aMIMOJICCTBUE CEPHON KUCIOTHI C XJOPUIOM Oapusi, pa3iioKeHHE THAPOKCHIIA
Menu (II) mpu HarpeBanuu, B3auMoOJIEUCTBUE Kelie3a ¢ pacTBopoM conu meau (II),
M3y4YEHHUE CIOCOO0B pa3leieHusi CMecel: C MOMONIbI0 MAarHuTa, (hUIBLTPOBAHUE,
BbITIApUBaHUE, JUCTWILIALMS, XpoMaTtorpadusi, mMpoBeJeHNE OUUCTKH TTOBApEHHOU
COJIM, HAOJIOJIEHWE U  ONUCAaHHUE  pe3yJbTaTOB  MPOBEACHHS  ONBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHUE MOJEIIEH MOJIEKYI
(IIapOCTEP>KHEBBIX ).

Bakueiiume npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopos — 3leMEHT U MpOCTOE
BenlecTBo. HaxoskneHuwe kuciaopoia B TpupoAe, (U3MUECKUE U XUMHUYECKHE
cBoiictBa (peakuum rtopeHus). Oxcuapl. [Ipumenenme kucmopoma. CrocoObI
MOJyYeHUsI KHUCIOpoJa B JabopaTopuu U MPOMBINUICHHOCTH. KpyroBopot
KHciopoja B mpupoze. O30H — auIoTponHast MOAU(GUKAIUS KACTOPOa.



TennoBoit 3¢dekT XuMUUecKOW peakiud, TEPMOXMMUYECKUE YpaBHEHHS,
9K30- U HHJAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojb U METaH. 3arps3HEHue
BO3JlyXa, YCWICHHE MapHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIOSI.

Bopaopoa — anemeHT u nipocToe BemiecTBo. HaxoxaeHue Bo1opo/ia B Ipupo/ie,
(bu3nYecKue U XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CITOCOObI ToTyueHus. KuciaoTsl
U COJIU.

MonsipHblii 00b€M ra3oB. Pacuérbl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOIbl. Boaa kak pactBoputenb. PacTBOpBL
HacrhllieHHble M HEHACHIIEHHbIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis1 BELIECTBA B PACTBOPE. XUMHUUYECKHE CBOMCTBA BOJIbl. OCHOBaHMSI.
Ponb pactBopoB B npupoje U B )KU3HH 4esnoBeka. KpyroBopoT BOoAbl B MPUPOJE.
3arpsi3HeHHe NpUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHenuit. Oxcuapl. Kiaccudukanms
OKCHUJIOB:  cosieoOpasytomue (OCHOBHBIE, KHUCIOTHBIC, aM{(pOTepHbIE) U
HecoseoOpazytomme. Homenknatypa okxcujoB. Dusznyueckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne oKCuIoB.

OcnoBanusa. Kiaccupukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. Dusnyeckue M XUMUYECKUE CBOWCTBA
ocHoBaHMM. [lonyyeHne OCHOBaHHU.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. @usudyeckue u
XAMUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MmetaimmioB H. H. bekerosa.
[TonydyeHne KUCOT.

Cosn. Homenknarypa cosieii. @U3NYECKUE U XUMHUYECKUE CBOWMCTBA COJICH.
Ilonydenue cosen.

['eHeTnueckas CBI3b MEXKAY KiIacCCaMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJIEPKAHU KUCIOpOAa B BO3/IyXE, MOJyUYECHHE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB KHUCJIOpOJa, HAOJI0JIEHUE
B3aUMO/JICUCTBUSL BEIIECTB C KHUCIOPOAOM U YCJIOBUSL BO3HUKHOBEHUS U
MpeKpalieHus ropeHus (1moxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHHUE, coOWpaHue, pacllO3HABaHUE W W3YUYCHHE CBOWCTB
BOJIOpoia (TopeHue), B3aumoiecTeue Bogoposa ¢ okcuaom meau (1) (Bo3mMoxHO
HCIIOJIb30BAaHKE BUJIEOMATEPHUAIIOB), HAOII0ICHUE 00OPa3IlOB BEIIECTB KOJINYECTBOM
1 ™Momb, wuccienoBaHWe OCOOCHHOCTEH pAaCTBOPEHHSI BEIIECTB C Pa3IUdIHON
PAaCTBOPUMOCTBIO, MIPUTOTOBIIEHUE PACTBOPOB C OIPEIECIEHHON MACCOBOM JIOJIEU
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBHE BOJBI C METaUIaMu (HaTpUEM U
KaJibllieM) (BO3MOXKHO HCIIOJB30BaHUE BHUJEOMATEPUAIIOB), HUCCIEIOBAHUE
00pa3110B HEOPTAHUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHUS
OKpAaCKu MHAUKATOPOB B pACTBOPAX KHUCIIOT U LIETIOYEH, N3yUYECHHE B3aUMOJICUCTBUS



okcuna Meau (II) ¢ pacTBOpoM CepHOM KHUCIIOTHI, KHUCIOT C METaJJIaMH, PEaKIuid
HEUTpaNu3aluy, NOJy4YEHHE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHUE OJHOIO
MeTaJljla IPyTUM W3 PACTBOPA COJIM, PELIEHUE IKCIIEPUMEHTANIBHBIX 3a/1a4 IO TEME
«BaxkHeHIme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoguueckuii 3axkoH u Ilepuoamuyeckast cucremMa XHUMHYECKHX
iemeHToB JI. W. MenneneeBa. CrpoeHne aToMoB. XMMHYeECKasi CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE PEeAKINH

[lepBbie TOMBITKM KJIACCU(PUKAMU XUMUYECKHX dJeMeHTOB. [loHsitue o
IPyINIIax CXOAHBIX 3JIEMEHTOB (ILEIOYHBIE W IIEJOYHO3EMEJIbHBIE METAJLIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEPHBIE OKCHIBI
Y TUJPOKCHU/IBI.

[lepnonnueckunt 3akoH. [leproguyeckas cucreMa XUMHYECKUX JIEMEHTOB [l.
N. Menneneesa. KopoTkonepuonas u aimuHHonepuoHas Gopmel [leproanueckoit
cucrteMbl xumuyeckux snemMeHtoB /. WM. Menneneesa. llepuoasl u rpymnmsl.
Du3NYECKUil CMBICT OPSAIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sfep. M3otonsl. Dnexktponsl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB MepBbIX 20 XHUMHYECKHUX 3JIEMEHTOB
[Tepuonnueckor cucrembl JI. M. MenpaeneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA MO ero nojoxeHuro B Ilepunoguueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs paJguyca aTOMOB XHWMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPYyIIaM U IEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMHUYECKUX
BJIEMEHTOB IS Pa3BUTHS HAayku W mnpakTuku. [[. M. MenpaeneeB — yd€Hbli U
IPaKIaHVH.

Xumuueckasi cBsi3b. KoBasieHTHast (mojisipHass W HEMOJsIpHAsl)  CBSI3b.
DIEKTPOOTPULIATENBHOCTh XUMHYECKHUX AJIEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okucieHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLIMHU.
IIpouecchl OKUCIIEHNS U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpaslioB BEIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TMAPOKCH/Ia LHUHKA C PAacTBOPAMHM KHUCIOT M IIEIOYEH, IPOBEAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIIHUIA
(ropeHue, peakiuy pasaoKeHus, COSTUHCHMS ).

Meswcnpeomemmnbwie ceasu

Peanuzanns mMexnpeaMETHBIX CBSI3€M NpU H3yYEHUUM XHMUU B 8 Kiacce
OCYILECTBJISIETCS 4YE€pe3 MCHOJb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSITUH, SBIISIIOIINUXCSA CUCTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.



OO1ue ecTecTBEHHO--HAyUHbIE MOHATHUS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KiIaccuukanus, TMTepUOANIHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusznka: MmaTepusl, aTOM, JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIBI,
PaZAMOaKTUBHOCTb, MOJIEKYJA, MIEKTPUYECKUH 3apsijl, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BeEIeCTBa, Tra3, (u3nueckue BETUUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, COoHIIE.

buomnorus: ¢porocunTes, aApixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MuUHEpasbl, TOPHBIE OPObI, TOJIE3HBIE
HCKOIIaeMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemiecTBO M XMMHYeCKas peaKkuus

[Tepunoanueckuit 3akoH. [lepronnueckas cucreMa XUMUUECKUX IEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTroMoOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJIOB, KaIMsl, KaJIbLHsI U UX COEAMHEHUN
B COOTBETCTBUM C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuonnueckoil cucreme H
CTPOEHHEM HX aTOMOB.

CrtpoeHue BellecTBa: BHUAbBl XUMUYECKOW CBSI3U. THUIBI KpUCTAIIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOWMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBAa BEILIECTB, OTHOCAILIMXCS K PAa3IMYHBIM KjlaccaM HEOPraHU4eCKHX
COEIMHEHU, FTEHETUYECKasl CBSA3b HEOPTAHUUECKUX BEIIECTB.

Knaccudukanus XuMUUecKUX peakiuil Mo pa3IuYHbIM NpU3HaKaM (10 YUCITY
U COCTAaBy YYaCTBYIOUIMX B pEakUWU BEUIECTB, 0 TEIUIOBOMY 3¢ deKTy, 1o
VU3MEHEHUIO CTENEHEH OKHUCIICHHS XMMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYaCTHIO KaTajlM3aTtopa). DK30- U SHAOTEPMUYECKUE PEAKLIUH, TEPMOXHUMUYECKHUE
ypaBHEHHUS.

[TonsitTue o ckopoctu xumuyecko peakuuu. [loHaTtne 00 0OpaTUMBIX U
HEeoOpaTUMBIX XMMHMUYECKHUX peakuusax. [IoHATHe O TOMOTe€HHBIX U T€TEpPOr€HHBIX
peakuusax. Ilonarne o karanuse. [lonATHEe 0 XMMUYECKOM paBHOBeCUH. DaKTOPHI,
BIIUAIONIME HA CKOPOCTh XHUMHYECKOW peaKkIMu M TOJO0KEHHE XHUMHUYECKOTO

pPaBHOBECHSI.
OKUCIUTENBbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OalaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON  peakiuu. CocTaBneHue  ypaBHEHHI

OKHCITUTEIIPHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMA C  HCIONH30BAaHUEM  METOJa
AJIEKTPOHHOTO OajlaHca.



Teopust 3IEKTPOTUTHYECKON JTUCCOLUALMHU. DJIEKTPOJIUTHI U HEAJIEKTPOIUTHL
Katnonsl, annonsl. MexaHu3Mm AuCCOLMAUMU BEUIECTB C Pa3IMYHBIMM BUIAMH
XUMHUUECKOH cBsi3U. CreneHp aucconuanyv. CUIbHBIE U Cl1a0ble AIEKTPOJIUTHI.

Peakunn nonnoro ooMena. Y cioBus MPOTEKaHUs peaklUii HOHHOTO 0OMeHa,
IIOJIHBIE M COKpAIlEHHbIC MOHHBIC YpaBHEHMS peakuuil. CBOMCTBAa KHUCIOT,
OCHOBaHUU U CoJied B CBETE MPEJCTABICHUN 00 3JIEKTPOTUTHUECKON TUCCOIMALINH.
KauecTBeHHbIE peakiiuy Ha HOHBL. [IoHATHE O TUAPOIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENSMHM KPUCTAUIMYECKHUX PEIIETOK HEOPraHWYECKUX
BEILIECTB — METAUVIOB W HeMeTaUIoB (rpadura W ajnMasza), CI0KHBIX BEIIECTB
(xJmopu1a HaTpUs ), UCCIEI0BAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEAKIIUU OT
BO3JCHCTBHUS  pa3iUYHbIX  (PAKTOPOB, HCCIENAOBAHUE  AIIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, MPOIECCa JUCCOIMAIIUU KUCIIOT, HIEI0Yel U coell (BOZMOXKHO
WCIIOJIb30BaHNUE BHUJAEO MATEPUAIOB), MPOBEIAEHUE ONBITOB, WIUIKOCTPUPYIOLIUX
MPU3HAKK TPOTEKaHUs peakuuid HOHHOTO oOMeHa (oOpa3oBaHUE OCaJKa,
BbIJIeJICHUE Ta3a, 0o0pa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUN (TOpPEHHE, PEaKUUU PAa3IOKEHHUS,
COCIMHEHMS), pACIO3HABAaHUE  HEOPTaHMYECKMX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHBIX PEAKIIMI HA HOHBI, PELICHHUE DKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemeranbl U MX COeAUHEHHU S

OOmass xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue n (hU3MUEecCKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOJICHCTBHE
C MeTajulamH, HeMeTaulaMH, IieiaodaMu). XinopoBoaopod. CossHas KHCIOTa,
XAMHUYECKUE CBOWCTBA, IIOJIy4€HHUE, IIpUMEHEHHeE. JlencrBue xiiopa H
XJIOPOBOJIOPO/1a HA OPraHM3M 4YeJl0OBeKa. BakHeNIne XJIOpUAbl U UX HAXOXKICHUE B
MIPUPOJE.

OOmas xapaxktepuctuka 31eMeHToB VIA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUs
aTOMOB, XapakTepHbIe CcTerneHu okucieHus. CTpoeHue u (U3MYECKUE CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHBIE MOAU(PHUKALIMN KHCIOPOAA
U cepbl. XUMHYECKHE CBOMcCTBa cepbl. CepoBOOpOa, CTpoeHue, (U3NYecKue U
XUMHUYECKHE CBOMCTBA. OKCUIBI CEPbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIOB.
CepHas kucioTa, puzndeckue 1 XuMUIECKHe CBOMCTBA (00IIMe KaK MpeICTaBUTENS
KJlacca KHUCIOT U creuupuyeckue). XUMUUECKHE PEaKINH, JIeKallue B OCHOBE
MPOMBILIEHHOTO crnoco0a MOJy4YeHHs] CepHOM KHUCIOThl. lIpuMeHeHue cepHoi
KUCIOThl. CONMM CEepHOM KHUCIOTHL, KaueCTBEHHas peaklus Ha CyJb(ar-uoH.
Haxoxnenne ceppl M €€ COEAMHEHHWN B MNPUPOAE. XHUMHUYECKOE 3arps3HECHHE
OKpY’KaIOIIed CpeAbl COCIMHEHUSIMHU cepbl (KHCIOTHBIE TOXKIU, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPALLIEHUS.



OOmas xapakTepucTuka s37meMeHTOB VA-rpynmnbel. OcOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacOpOCTpaHEHUE B MPUPOJE,
¢bu3nyeckue U XuMudeckue cBoiictBa. KpyroBopoT azora B mpupojie. AMMHAK, €TI0
busnyecKkue 1 XUMHUYECKHE CBOWCTBA, MOJyueHue u npumeHenne. Coau aMMOHUS,
ux (pu3nvecKkrue U XMMHUYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KUCIIOTa, €€ MOoJlydeHHue, (PU3NUEeCKHe U XUMHYECKHE
cBOMcTBa (0OlIME KaK NPEICTaBUTENsl Kiacca KUCIOT U CHeluu(HUuecKue).
Hcnonb30BaHre HUTPATOB U COJIE aMMOHUS B KAU€CTBE MUHEPAJIbHBIX YA00pEHUIA.
XHUMHUYECKOE 3arpsI3HEHHUE OKPYKAOUIEH Cpebl COETMHEHUSAMU a30Ta (KHCIOTHBIE
JOKJIA, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, aIOTPOIHBIE
moaudpukammu dochopa, dpuznueckue u xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucimora, puU3HUECKUEC U XUMHUUYSCKHE CBOMCTBA, MOJIYYSHHUE.
Hcnonws3oBanue GocharoB B KauecTBE MUHEPAIbHBIX YI0OpEHUI.

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIECHUS. YTIEPO/], AITIOTPOIHbIE MOAU(PUKALINH,
pacmpocTpaHeHue B Mpupoje, Gu3nueckue U XUMHIECKHEe CBOMCTBA. AIcopOIms.
Kpyrosopor yrinepoga B mnpupone. Oxcuabl yriepoaa, ux (usnueckue u
XUMUYECKHE CBOWCTBA, [JEHCTBUE HA JKUBbIE OpPraHU3Mbl, T[OJIyYECHUE U
MIPUMEHEHHE. DKOJOTUIECKUE TPOOIEMBbI, CBA3aHHBIE ¢ okcuaoM yriepoaa (IV),
TUIIOTE3a TJI00ATBHOTO MOTEIUICHHS KiInMaTa, NapHUKOBBIM 3¢ dexT. YronbHas
KUCTIOTa M €€ COoNM, MX (U3NYECKHE U XUMHUYECKHE CBOMCTBA, IOJyY€HUE HU
npuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-MOHBL. Mcmonbp3oBaHue
KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIUIEHHOCTH U CEJIbCKOM X031 CTBE.

[lepBoHavayIbHBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIUHEHUAX
yriiepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIEeH, 3TAHOJ, TITUIEPHUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHHMKH YIJIEBOAOPOJOB (yroyib, MPHUPOAHBIM ra3, HePTh),
MPOIYKThl HUX MepepaboTku (O€H3WH), UX poJib B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONOTUYECKM BaKHBIX BEILIECTBAX: KUPAX, OCJIKaX, YIIeBOAaX — U UX
poliM B KU3HM 4elnoBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCTUHEHUI.

Kpemuuii, ero Qusuueckue ©u XUMHUYECKHE CBOMCTBA, TMOIy4YEHHE U
npuMeHnenue. CoeHeHUs! KpeMHUs B npupoje. OO1ue npeacTaBieHust 00 OKCHUIEe
kpemuus (IV) u kpemHueBoi kucnore. CUIMKAThI, X UCIOIB30BaHUE B OBITY, B
IIPOMBILIEHHOCTH. BakHelIue CTpOUTENbHbBIE MaTepHalibl: KEpaMHUKa, CTEKIIO,
IIeMEeHT, ©OeToH, >kene300eroH. [IpoGnemMbl  0Ge30MacHOr0  MCIOJb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIOB B [IOBCETHEBHOW KU3HM.

Xumuueckuii IKcnepumenm:

u3yyeHue o0pa3oB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI,
MPOBE/ICHUE KAUECTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHIE MMPU3HAKOB



WX TIPOTEKAHWS, OMbBITHI, OTpaKaroIMue (U3NYECKUE U XUMHUYECKHUE CBOWCTBA
TaJIOTEHOB M KX COEAMHEHHMI (BO3MOXHO HCIIONIb30BAHUE BHUJIEOMATEPUAIOB),
03HaKOMJIEHHE C 00pa3IaMy XJIOPUIOB (TaJlOTeHHUIO0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl U €€ COeAUHEHUSIMH (BO3MOXHO WCIOJIb30BAHHE BHJICOMATEPHUAIOB),
Ha0JIr0/ICHUE Tpollecca O0yTIMBaHUs caxapa Mo ICUCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3yYE€HNE XUMHUYECKUX CBOMCTB pa30aBI€HHON CEPHON KUCIIOTHI,
MPOBEJACHNE KAaUECTBEHHOW PEaKIiy Ha Cyib(aT-uoOH U HaONIOJCHHE TTPU3HAKA €€
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKHMMM CBOMCTBaMu a3ota, (ochopa u ux
COCIMHEHHI (BO3MOKHO MCIIOIB30BAHKUE BHIEOMATEPHATIOB), 00Opa3iaMy a30THBIX
u (ochopHbIX yIOOpEeHUi, MOJlydyeHUe, COOMpaHue, paclio3HABAHUE U HU3yUEHHE
CBOMCTB aMMHakKa, MPOBEIACHUWE KAaYECTBEHHBIX pPEaKIUil Ha HOH aMMOHHUS U
dochar-noH © U3yYEHHE TMPU3HAKOB UX TMPOTEKaHUsS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHONW a30THOW KHUCIOTHI C MEAbI0 (BO3MOXKHO HCIOJb30BAHUE
BUJICOMATEPUAIOB), HW3YYEHUE MOJEIEeH KPUCTAUIMYECKUX PpEmETOK anMasa,
rpaduta, (QyuiepeHa, O3HAKOMIICHHE C MPOILIECCOM aJICcOpPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM IPOTHBOras3a, IOJy4YCHHE,
coOupaHue, pacrio3HaBaHUE U U3YyYEHHE CBOMCTB YIJIEKHUCIOTO rasa, MpoBeJCHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT W CHJIMKAT-HOHBI M W3YYCHHE MPU3HAKOB MX
MPOTEKaHUsl, O3HAKOMJICHHE C MPOAYKIMEN CHUIMKATHON MPOMBIILIEHHOCTH,
pelIeHrue SKCIEePUMEHTANBHBIX 3a7a4 Mo Teme «BaxHelme HeMeTanabl U UX
COEIMHEHUS.

MeTtaJsibl M MX COeIMHEHU S

OO01ast xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxenusa B llepuomnueckon cucreme xumuuyeckux osnemeHtos JI. .
MenpneneeBa u ctpoeHus aroMoB. CTpoeHue meTtamioB. Mertaumyeckas CBA3b U
METAJJIMYECKasi  KPUCTAUIMYECKass  pemeTKa.  DIEKTPOXUMUYECKUU  psil
HarpspKeHU MetamuioB. Pu3znyueckre U XMMHYECKHE CBOMCTBa MeTaylioB. O01mme
CrocoObl TONMyYeHHUs MeTauioB. [loHSATHE O KOPpPO3WM METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOoppo3ud. CIijiaBsl (CTallb, UYyTYH, TIOPATIOMUHUN, OPOH3a)
Y UX IPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[Ilenouynpie MeTaIbL: MONOKEHUE B l[lepronueckor CUCTEME XUMUYECKUX
anemeHToB J[. M. MenpaeneeBa, CTpOEHHE MX aTOMOB, HAaXOXKICHUE B IIPUPOIE.
duznyueckre U XMMUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCuabl U
TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHue WIENOYHbIX METaIOB M UX
COCIMHEHUMN.

[llenoyHo3eMeNbHBIE METAUIBI MAarHMud W KaJbLMM: TIOJIOKEHHUE B
[Tepuoanueckon cucreMe xuMUIeCcKux 3n1eMeHTOB . 1. MeHneneeBa, CTpoeHUE UX
aTOMOB, HaXOXJIEHHE B Ipupoac. PU3NUECKHEe U XUMUYECKUE CBOWCTBA MarHus 1



Kaliblud. Baxkneinme coeuHeHus Kanbluys (OKCHI, TUIPOKCHI, COJIH). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ yCTpaHEHUS.

AJFOMUHMIL: TI0JI0)KEHHE B [lepnoauyeckoil cucTeMe XMuMHYECKUX 3JIEMEHTOB
J. Y. Menneneesa, cTpoeHMEe aroma, HaxoXAeHHWE B npupone. Pusndeckue u
XUMUYECKHE CBOMCTBA altOoMUHMs. AM(POTEpHbIE CBOMCTBA OKCHAA U THAPOKCHUIA
ATFOMUHUSL.

Keneso: nonoxenne B [lepuoanueckon cucreMe XUMHYECKUX 3IE€MEHTOB /1.
N. MenneneeBa, cTpoeHue aroMa, HaxoxacHue B npupoae. Dusmueckue wu
XUMHUYECKHE CBOMCTBA kene3a. OKCuIbl, THAPOKCHUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTas, CBOMCTBA U MOJTyUYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3laMu METaUIOB M CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBAMHU, H3y4YEHHE  PE3yJbTaTOB  KOPPO3UH  METAVIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSL OKCHJIA
KaJIbIMUS U HATpusi C BOJOM (BO3MOXXHO HCIIOJIB30BAaHUE BHJICOMATEPHUAIOR),
HCCIIEIOBAHUE CBOWCTB KXECTKOM BOJIBI, IPOLIECCA TOPEHUS Keje3a B KUCIOPOJE
(BO3BMOXKHO  MCIOJIb30BAHME  BHUJIEOMATEPUAIOB), MPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEAKIIUM HAa MIOHBI; MarHusl, KaJIbIIUs, aTFOMUHUS, ITMHKA, XKeme3a (1)
u xeneza (III), menm (II), HabGmroeHHME W OMMCAHHUE IPOIECCOB OKpAIIMBAHUS
IJJaMEHU HWOHAaMM HaTpusl, Kaiusd U Kajablus (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUANIOB), UCCTIE0OBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCUA ATIOMUHUS U
TUJIPOKCUIA IIUHKA, PEIICHNE SKCIEPUMEHTANBHBIX 3a1a4 1Mo teMe «Baxueimmue
METAJUIbl U UX COEAUHECHUS.

XHMHUA U OKpPYKaOLIAs cpeaa

BemectBa 1 marepuanbl B MOBCEAHEBHOW JKM3HM YelOBeKa. be3zomacHoe
HCIIOJIb30BAaHME BEILIECTB U XMMHUYECKHX peakuuil B ObITy. IlepBas momons npu
XUMHMUYECKUX 0KOraxX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXaroled cpenbl (mpeaenbHas AOMyCTUMas
KOHIeHTpanusa Bemiects, aaiee — [1/IK). Ponb xuMun B pelieHUN 3K0JI0TUYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0paslloB MaTepuanoB (CTEKJIO, CIIaBbl METAJUIOB, MOJIMMEPHbBIC
MaTepuabl).

Meswcnpeomemmnbwie ceasu

Peanmu3zanuss MeXnpeaMETHBIX CBS3€d MpPU M3YYEHUM XMMHU B 9 Kiacce
OCYIIECTBIISIETCA 4Yepe3 HCMIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX
MOHATUM, TaK U MOHSITUH, SBIISIIOIINUXCSA CUCTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAy4YHBIM (PaKkT, rumores3a, 3aKOH,
TEOpUs, aHalW3, CHHTE3, KilacCUPUKAKI, TEPUOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAaHUE, HW3MEpPEHHE, MOJENb, SBICHHUE, IMapHUKOBBIMA
3 (exT, TEXHONIOTHS, MaTEPUAITBL.

dwusuka: MaTepus, aToM, JMEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOIIBI,
PaINOaKTUBHOCTD, MOJICKYJIa, AIIEKTPUYCCKHM 3aps, MIPOBOTHUKH,
MOJTYTIPOBOTHUKH, JUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TeElO, OO0OBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKast
peméTka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, €IUHUIIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COIHIIE.

buonorust: ¢dorocunTes, apixanue, Owocdepa, IKOCHCTEMa, MUHEPATbHBIC
yIA00pEeHUs, MUKPODJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIIbI, TOPHBIE TIOPOIbI, TIOJIE3HBIC
MCKOITaeMbIe, TOTUTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOILEro
o0pa3oBaHMs OCTUTAIOTCS B XOJA€¢ OOy4YeHHUS XHMHH B €IUHCTBE Y4YEOHOW U
BOCIIMTATENIBHOMN IESITENBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUNCKAMHU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPHUHATBIMU B
oOmrecTBe mMpaBWJaMM M HOPMaMH TIOBEJACHHS W CIOCOOCTBYIOT MpOIeccam
CaMOTIO3HAHU S, CAMOPA3BUTHUS U COLIUANTN3ALMN 00y YatOLIUXCS.

JIM9HOCTHBIE  PE3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBAaTbCSI CUCTEMOM IMO3UTHBHBIX IEHHOCTHBIX OpUEHTAMH U
pacIIMpEHUE OIbITA AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) maTpMoTHYECKOro BOCIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACIEJUI0, MOHMMAHHS 3HAYEHUST XUMHYECKOW HAyKU B KU3HU
COBPEMEHHOTO O0IIeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMH(popmMaruen o
MEPEIOBbIX JOCTWKEHHUSX WM OTKDPBITUSX MHPOBOM W OTECYECTBEHHOW XHMMH,
3aUMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpa:kKaaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHHUSI O COLMAIBHBIX HOPMAaX M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIeIOBAaTeIbCKON, TBOPYECKOM U APYrdx  BHUAAX
JESTETLHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOW [ESTETHLHOCTH TPH
BBITIOJTHEHUHM Yy4YE€OHBIX, TIO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUH YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIIY B MPOIIECCE ITOU yUEOHOMU AESITEIbHOCTH, TOTOBHOCTH OLIEHUBATH
CBOE MOBEJEHUE U IMOCTYNKM CBOMX TOBapUIIEH C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMUS MOCIEICTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI' O MIO3HAHMSA:

MHPOBO33PEHYECKNE TPEACTABICHUS O BEUIECTBE M XUMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIISIOLINE
OCHOBY ISl TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS NPUPOJBL, B3aUMOCBSI3SIX YEIOBEKA C
NPUPOJHOU CPEAOM, O POJIM XMMHUHU B IMO3HAHUH ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbICE MOTHUBBI, HAMPaBJIECHHbIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMbIC IJIsi OOBSICHEHUS HaOII0AaeMbIX MPOLIECCOB U SBICHUI,
MO3HABaTeNbHON, MH(OPMALMOHHON W YUTATENbCKOM KyJIbTYpbl, B TOM YHUCIIE
HaBBIKOB CaMOCTOSITEIbHOW pabOThl ¢ Y4YeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOil, MOCTYNHBIMM TEXHUYECKHUMH CpEICTBAaMU HHGPOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOYYEHUI0O W TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  €aMOOOpa3oBaHWIO, TMPOEKTHOM M  HCCIEeI0BaTEIbCKOM
JESITENBHOCTH, K OCOBHAHHOMY BBIOOPY HANpaBlI€HHOCTH W YPOBHS OOy4yeHUS B
naJbHENIIeM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTH JKM3HHU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY
3I0pPOBbIO, YCTAHOBKH Ha 37I0POBBIA 00pa3 >KM3HH, OCO3HAHHME MOCIEACTBUHA U
HEIPUATHE BPEIHBIX NPUBBIUEK (YIIOTPEeOIECHUS aJIKOTO0JIsl, HAPKOTUKOB, KypEeHUsl),
HEOOXOAUMOCTH COOJIFO/ICHUsT TpaBui  O€30MacHOCTH TpH  OOpaIleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M PEaTbHOM JKU3HU;

5) Tpy10BOro BOCIMTAHMSI:

MHTEPEC K MPAKTHUECKOMY M3yUEHHIO Mpodeccuil U Tpya pa3iudHoro poja,
YBAKEHUE K TPYy U PE3yibTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCII€ HA OCHOBE
OpUMEHEHHS  NPEIMETHBIX  3HAHMW 1O  XUMHUH, OCO3HAaHHBIM  BBIOOD
UHANBUAYATHHON TPAGKTOPUHU MPOIOIKEHUSI 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHenrHou mpodeccuoHanbHON MEeATeTbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTH aJaliTUPOBATHCS B MPO(ECCHOHATBHON CpEIE;

6) ’K0JI0rH4ecKOro BOCIIMTAHNUSA:

HKOJIOTUYECKH 11eJIECO00pa3HOE OTHOIIEHHUE K MPUPO/IE KAaK MUCTOUHUKY KU3HU
Ha 3emJjie, OCHOBE €€ CyUIECTBOBAHMS, IOHHMAHUE LIEHHOCTH 3JI0POBOTO H
Oe3omacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3MYecKOMYy M TCUXUYECKOMY 3JI0POBbIO, OCO3HAHWE IIEHHOCTU COOJIOJICHUS
npaBm1 0€3011aCHOTO MOBEICHHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYalUsX,
YIPOKAOIIUX 340POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMUS, MOJYyYaeMble MPU WU3YUYEHUU XUMHH, IS
pelIeHns 3a/1a4, CBA3aHHBIX C OKpYXKAIOLIEeH IPUPOIHON CPEAO, JJIsI ITOBBILICHUS
YPOBHSL  DKOJIOTMUECKOW  KYJIbTYpbI, OCO3HAaHUSA TJIOOAIBHOIO  XapakTepa
HKOJIOTHUECKUX TMPOOJEeM U MyTel WX peleHUs] MOCPEICTBOM METOJI0OB XUMUH,
DKOJIOTUYECKOIO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHHUKATUBHOW U COLMAIILHOM TIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe wmeTanmpeaMETHBIX PE3YJNbTAaTOB BBIICIAIOT 3HAUUMBIE IS
(dbopMUpOBaHUS MUPOBO33PEHUS OOLICHAYYHbIE TIOHATHUS (3aKOH, TEOPHS, TPUHLIHII,
runore3a, ¢Gakr, CUCTEMa, I[POLECC, OKCIEPUMEHT U JApPYyroe.), KOTOphIe
UCIIOJBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETax W IMO3BOJSAIOT HA
OCHOBE 3HAaHUW U3 ITHX NPEIMETOB (POPMHPOBATH MPEJCTABIECHUE O LEIOCTHOU



HAay4YHOU KapTHHE MUpPA, U YHUBEPCAIbHBIC YUeOHbIC NeHCTBUS (TI03HABATEIbHEIE,
KOMMYHHKATHUBHBIC, PETYJISTUBHBIC), KOTOphIE oOOecnedunBaioT (HOpMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOU
TESITETbHOCTH.

Ilo3naBaTebHbIe YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUS

ba3oBble jiornveckue AeiCTBUA:

YMEHHUS HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBINIJICHUS TMPU OCBOSHUU
3HAHMI: PacKpbhIBaTh CMBICI XMMHUYECKUX MOHSATUM (BBIIENATH MX XapaKTEpHBIE
MIPU3HAKYU, YCTaHABIWBATh B3aWMOCBS3b C JPYTMMH TOHSTHUSMH), WCIIOIH30BaTh
MOHATHS U OOBSICHEHHSI OTACIbHBIX ()aKTOB U SIBJICHUM, BEIOMPATh OCHOBAHMS U
KPUTEPUU NI KJIAaCCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIui,
yCTaHABJIWBATh MPUYNHHO-CIIC/ICTBEHHBIE CBA3M MEXIY OOBEKTAaMU H3yUCHUS,
CTPOHUTH JIOTHUECKHUE PaCCYKIeHUS (MHIyKTUBHBIC, NEAYKTHUBHBIC, IO AHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKITIOUCHUS,

yMEHUE TPUMEHSATH B TMPOIECCe I[MO3HAHMS TMOHATUS (MpPEAMETHBIE U
MeTarpeMEeTHBIC), CHMBOJINYECKHE (3HAKOBBIC) MOJIENIN, UCTIOIL3YEMbIE B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSEMbIC B XUMHUHU MOJICITbHBIC TTPEACTABICHUS —
XUMHUYECKUN 3HaK (CMMBOJ JJIEMEHTa), XuUMu4eckas GopMmysia M ypaBHEHHUE
XUMUYECKON PEaKIMU — MPU PEIICHUHN Y4eOHO-TTI03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJCIBHBIX TPEICTABIICHUNA BBISBISATH M XapaKTEPHU30BaTh CYIICCTBCHHBIC
MIPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIECTB U XMMUYECKUX PEaAKITUi,
BBIIBIIATH  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CICACTBEHHBIC CBS3M U
MIPOTHBOPEYHS B N3YUAEMBIX TIPOIIECCaX U SBICHUSX.

ba3oBblie ucciienoBarebCKue ACUCTBUS:

YMEHHE HCMOIb30BaTh MOCTABICHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA
MMO3HAHMSI, & TAK)KE B KAU€CTBE OCHOBHI JjIs1 (JOPMHUPOBAHUS TUTIOTE3HI TIO TIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

npuoOpeTeHUe OMbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd U MPOBEACHUIO
VYEHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOIIoAaTh 3a XOJOM MpoIiecca,
CaMOCTOSTEJIBHO MPOTHO3UPOBATh €0 pe3yJbTar, (OpMYyJIHpPOBaTh 00OOIIECHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUSA, COCTABIATH OTUET
0 MpojeNnaHHoi padoTe.

Pabora ¢ nundopmanmueii:

yMEHHE BHIOWpPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HWHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM Mpe/ICTABICHHUSA, MOJIYyYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4JHO-TIOMYJISIpHAsT ~ JUTEpaTypa XHUMHUYECKOTO COJICP)KAaHUS, CIPABOYHBIC
nmocobus, pecypcbl MHTepHeTa), KPUTHUYECKH OIICHUBATh IPOTHBOPCUMBYIO H
HEJOCTOBEPHYI0 HHPOPMAIIHUIO;



yMEHHE TPUMEHATHh Pa3IWYHbIE METOJIbI M 3aIPOCHl MPH TIOUCKE W OTOOpE
uH(pOpMAIMM W COOTBETCTBYIONIMX J@HHBIX, HEOOXOIWMBIX JIS BBIMOTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 33]1a4 OIMpPEAEIEHHOTO THIa, TPUOOPETEHUE OMbITA B
objlacTi  UCMOJIB30BaHUSI  MH(MOPMAITMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPOH aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIBHO BBIOUpATh ONTUMAIILHYIO (GOpMY TIpeCTaBIeHUs HHGOpMAITUU U
WJUTIOCTPUPOBATh pEIllaeMble 337a4d HECIOKHBIMM CXEMaMH, JuarpamMaMi,
apyrumu popmamu rpaduKi ¥ UIX KOMOMHALMSMY;

YMEHHME UCIOIB30BaTh U AaHAIM3UPOBATH B Ipolecce y4yeOHOU U
MCCIEI0BATENbCKON JIeATeTbHOCTH UH(GOPMAIIMIO O BIUSHUU MPOMBIIIJIEHHOCTH,
CEJICKOTO XO35IMCTBa M TPAHCIIOPTAa HA COCTOSHUE OKPYXAIOUIEH NpHUpPOJIHON
Cpebl.

KomMMyHuKaTHBHBIE YHHMBepcaIbHblIe y4eOHbIe 1eHCTBUA:

YMEHMUS 33/1aBaTh BOMPOCHI (B XOJ€ AUajiora v (Win) IMCKYCCUH) MO CYIIECTBY
oOcyxaaemMoil TeMbl, (GOPMYJIHPOBATH CBOM NPEAJIONKEHHS OTHOCUTEIIBHO
BBITIOJTHEHUS IPEATI0KEHHOM 3a/1auu;

YMEHUSI  NOPEACTaBISATH  IOJYYEHHBbIE  PE3YyJbTaThl  IO3HABATEIHLHOMU
NEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTax; Jeiarb MNPE3CHTALUIO
PE3yIbTATOB BBHIMIOJHEHHS XUMHYECKOTO JKCIEPUMEHTa (J1a00OpaTOPHOTO OIIbITa,
nabopaTopHOi pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHUSI Y4€OHOr0 COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
M0O3HABAaTEIbHOM WM  HMCCIEHOBATEIbCKOM  JEATEIBHOCTH  IPU  PEIICHUH
BO3ZHMKAIOIIKUX MPOoOJIeM Ha OCHOBE yd€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unmii (00CyKAeHusI, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD», KOOPAUHAIUS
COBMECTHBIX JEWUCTBHUM, ONPEICIICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBHITIOJITHEHHOU PabOTHI U IpyTHE).

PeryisiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

YMEHHUE CaMOCTOSITEJIbHO ONPENENATh LENN JEATEIbHOCTH, IUIaHUPOBATh,
OCYIIIECTBIISITh, KOHTPOJIIMPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
JeSATeNIbHOCTh, BRIOUpATh HanoboJsiee 3PGheKTUBHBIC CITIOCOOBI PEIIeHUs] YUeOHBIX U
MO3HABaTEIbHBIX 3a/lady, CaMOCTOSITEIIbHO COCTaBISATh WJIH KOPPEKTUPOBATH
[IPEUIOKEHHBIN  aJTOPUTM JEUCTBUM IIPU BBINOJHEHUM 3aJaHUU C y4ETOM
MOJYyYEeHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUSX,
OLIEHUBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asiBICHHOW II€U, YMEHHE
HCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIpEelaraéMbie B YCJIOBUM 3aJaHUMN.

HPEJIMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMeTHBIX peE3yNbTAaTOB IO OCBOEHHUIO 00s3aTEIBHOTO
CoJIep)KaHUs, YCTaHOBJIEGHHOTO JaHHOW deaepanbHO pabodeil mporpaMMoi,
BBIJICNISIIOT: OCBOEHHBIC OOYYalOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS W CIOCOOBI



NeicTBUM, crnenuuueckue Ui MpPeAMETHOM obmacth  «XUMUS», BUIBI
NEATENIbHOCTH MO  MOJYyYEHUI0O HOBOTO  3HAHMWS, €ro  HHTEpIpEeTalny,
npeoOpa30BaHNI0 U PUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIlUsIX.

K xonity oOydenus B 8 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJEKYIa,
XAMWYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oTHOpOHAS U HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHAash Macca,
MaccoBasi J0JIsl XUMHUYECKOTO AJIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb
OKUCTICHHUS, XMUMHUYECKas peaknus, Kiaccu(uraius peakiuil: peaxinu
COCMHEHUS, PEAKIUM PA3IOKEHHS, PEaKIUU 3aMEIICHUs, PEaKIUu
oOMeHa, 9K30- U DHIOTEPMHUYECKUE PEAKINH, TeIIOBOM d(PPeKT peakiuu,
SJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, pauycC aToMa,
XMMHUYECKasl CBSI3b, MOJSPHAS W HEMOJISIpHAsl KOBAJIEHTHAs CBSI3b, MOHHAA
CBA3b, WOH, KaTHUOH, aHHOH, pacTBOP, MaccoBas [IOJisl BEIIECTBA
(IpolleHTHAasi KOHIIEHTpAaIlKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TOHSATUA U
MPUMEHSTh 3TU MTOHATHS IPU ONMCAHUU BEILIECTB U UX MPEBPAILICHUM;

e HCIOJBH30BaTh XHWMHUYECKYI0 CHMBOJUKY JUIsi COCTaBieHHUS (hopmyn
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUM;

e ONpEAENATh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSIX,
CTENEHh  OKHCIIGHHMsSI  DJIEMEHTOB B  OWHApHBIX  COCIMHCHUSX,
MIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCY COEAUHEHHU IO
dopmynaM, BUA XHUMHUYECKOH CBA3M (KOBaJ€HTHass W HOHHas) B
HEOPraHUYECKUX COCTUHCHUSIX;

e packpseiBaTh cwmbich Ilepuomnueckoro 3akona J[. WM. Menngeneesa:
JEMOHCTPUPOBATh TMOHMMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKUX 3JIEMEHTOB OT UX NOJIOKeHus B llepromnueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHMS, 3aKOHa ABOTaipo;

e ONHKCHIBATH W XapakTepuszoBaTh TabmuuyHyro ¢Gopmy Ilepuonnueckoi
CUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3nyaTh TMOHITUS «IJIaBHas
noarpymmna (A-rpynna)» u «mnobouynas noarpynna (b-rpynmna)», mManeie u
OOJNBIITE TIEPUOJIBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuonuueckas cucreMa Xumudeckux smemeHtoB [J[. .
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi AIpa, 00IIee YHCIIO SJIEKTPOHOB U
pacrpeeseHrue UX Mo 3JIEKTPOHHBIM CJIOSIM);

KJ1acCu(PUIIMPOBAaTh XMMHUYECKHE AJIEMEHThI, HEOPTaHUUECKHUE BEIIECTBA,
XMMHUUYECKUE peakiuu (M0 4YMCIy U COCTaBy YYacCTBYIOIIMX B pPEAKIUU
BEIIIECTB, 10 TEIIOBOMY 3P heKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Ias OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX Ka4€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XHUMUYECKHX [PEBpaIllCHU B
Pa3IMYHbBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0 XUMHYECKOTO »3JeMeHTa Mo (opmyie coeluHeHHUs,
MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO
XUMHUUYECKOUN PEAKIINY;

MPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICIIUTEIILHOUN I€SITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEeMaTH3alUI0, KIACCH(PUKAIIHIO,
BBISIBJIEHUE MPUYMHHO--CIEJCTBEHHBIX CBSI3€M — JUISl M3Y4YEHUSI CBOWCTB
BEIIECTB W XUMHUYECKUX PEaKIUi, €eCTeCTBEHHO-HAy4YHbIE METObI
MO3HAHUS — HaOJIJCHUE, HU3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBIN U MBICTIEHHBIN );

CJIeIOBATh MPABUIIAM MOJIb30BAHUSI XUMUYECKOH MOCY 10 U TaO0OpaTOPHBIM
o0opy/loBaHHEM, a TakKe IMpaBUjiaM OOpalleHusi C BEIIECTBAMU B
COOTBETCTBHUM C HWHCTPYKIUSMU TI0 BBHITIOJHEHUIO J1a0OPAaTOPHBIX
XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BogOpoOJa M KHUCIOPOAA), MPUTOTOBJIECHUIO PACTBOPOB C OMPENETEHHOM
MacCOBOM JI0JIEW PACTBOPEHHOIO BENIECTBA, IUIAHUPOBATH M MPOBOJIUTH
XMMHUYECKHE DKCIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IeNoYed U
KHUCIIOT C TMOMOIIbI0 MHAUKATOPOB (JIaKMYC, (heHOI(PTATIEUH, METUIOPAHK

U JApyTHE).

K xonity oOydenus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y O0YUaOIIUXCSI YMEHUIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHYECKHX [MMOHATHN: XUMHUYECKHI
JJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTHOH, AaHWOH, IPOCTOE BEILIECTBO,
CJI0KHO€ BELIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULATENIBHOCTh, CTENEHB
OKHUCJICHHSI, XUMHUYECKasl PEeaKIusi, XUMHYECKasi CBsI3b, TEIUIOBOM 3 ekt
peakluuu, MOJIb, MOJSIPHBIA  00BEM,  PacTBOp,  AIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAST ITUCCOLMALMSA, PEAKIUH HOHHOIO
oOMeHa, KaTanu3aTop, XMMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIHUH, OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTEND, OKUCIIEHUE U BOCCTAHOBJICHUE, AJUIOTPONHUS,
am(pOTEpPHOCTb, XUMHYECKast CBA3b (KOBaJICHTHas, WOHHAs,
MeTaJIInYecKas ), KpUCTAINYECKas peléTka, KOppo3usi METAILIIOB, CILIABHI,
CKOpPOCTh XMMMUYECKON peakinu, MPeIebHO JOMYyCTUMasi KOHIICHTpaIus
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMUUYECKUX TMOHATHI U
MPUMEHSTh 3TU MTOHATHS IPU ONMCAHUU BEILIECTB U UX MPEBPAILCHUN;
WCIOJIB30BaTh XWMHYECKYI) CHUMBOJHMKY JUISI COCTaBJICHHUS (hopmyn
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUM;

ONPEEIISIThH BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX PA3IMYHOTO COCTaBa, MNPUHAMICKHOCTh BELIECTB K
OomnpeaeIiEHHOMY KJIacCy COEAMHEHUM Mo QopmysiaM, BUJ XHUMHUYECKOU
CBA3M (KOBaJEHTHAsl, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCMHEHUSX, 3apsi/l MOHA IO XUMHUYECKON (opmysie, XxapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHWUYECKUX COEAMHEHUM, TUI KPUCTALINYECKOU
PEIETKN KOHKPETHOTO BELIECTRA;

packpeiBath cMmbica Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHWE: OINHUCHIBATh U XapPaKTEPHU30BAThH
Tabnuunyo (Gopmy Ilepuoamueckoil cucTeMbl XMMHUUYECKUX 3JIEMEHTOB:
pa3nuuarh MOHATUS «IJaBHas mnoarpynmna (A-rpynma)» U «moOodHas
noarpymnmna (b-rpynma)», manbie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YeHMsI, KOTOPbIE UMEIOTCS B IEPUOIUUECKOM TabJINIIe, C YUCIIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX AJIIEMEHTOB (COCTaB U
3apsn  sApa, OOLIee 4YHUCIO OJJIEKTPOHOB M paclpeielieHHe UuX II0
AJIIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCIWHEHWN B Tpeleiax MalbIX IMEPUOJIOB U
IJIaBHBIX TIOATPYII C Y4€TOM CTPOEHUS UX aTOMOB;

KJ1accu(pUIMpoBaTh XMMHYECKUE DIIEMEHTHI, HEOPTAHWUECKHE BEIIECTBA,
XUMUYECKHUE peakuuu (M0 YMCIy M COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3(h(}EKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME MU CHEMU(PUUECKHEe XUMHYECKUE
CBOMCTBA TPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAas OIUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPABHEHHUM COOTBETCTBYIOIIHX
XAMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHUS DJIEKTPOJUTHYECKOM JUCCOLMALMUA  KHUCIOT,
LIEIIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, YypaBHEHHMS pEaKlMil, TMOJITBEPKIAIOUMX CYyIIECTBOBAHHE
TeHETUYECKOM CBSI3M MEXK/Iy BEIIECTBAMU PA3IMUHBIX KIaCCOB;
pacKpbIBaTh  CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJCTBOM COCTABIICHUS AIIEKTPOHHOTO OajlaHca 3TUX peaKluii;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOYXHOCTH TMPOTEKaHUS XUMHUYECKHX TMPEBPALEHUI B pa3iIU4HbIX
YCIIOBHUSX;

BBIYKCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MacChl BEIIECTB,
MAacCOBYIO JIOJIIO XHMHYECKOTO 3JIeMEHTa MO ¢opMyJie COCAUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI IO YPABHEHUIO
XAMUYECKON PEAKIUU;

coOII01aTh MpaBUJIa MOJIB30BaHUS XUMHUUYECKOM MOCY 101 U 1a00opaTOPHBIM
o0opyloBaHHEM, a TakXe TMpaBuja oOOpalleHuss C BeIeCTBaMHU B
COOTBETCTBUM C MHCTPYKIMSIMH 10 BBIIOJHEHUIO JAOOPaTOPHBIX
XUMHUYECKHX OMBITOB IO MOJYYCHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMmMHaKa U yTJIEKUCIOTO rasa);

IPOBOAUTH PEAKIINH, TIOTBEPKIAIOIIIE KaYeCTBEHHBIN COCTaB pa3IN4HbIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYyTEM XJIOPUA-, OpOMUI-, UOAUA-,
kapOoHar-, Qocdar-, cuIMKar-, Ccyiab(ar-, THIPOKCHI-UOHBI, KATHOHBI
AMMOHHS M HMOHBI H3yYE€HHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHUUECKUX BEILIECTB;

MPUMEHATHh OCHOBHBIE OTIEPALIMH MBICIIUTENbHOM JESITEIbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHUE, 000011IeHNEe, CUCTEMAaTH3al1I0, BBISIBIIEHUE TPUYHHHO-
CIIEICTBEHHBIX CBSA3EM — JJIs MU3yUEHUS CBOMCTB BEUIECTB U XUMHUYECKUX
peaKkilnii, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS — HaOII0JIEHUE,
U3MepeHne, MOACTUPOBAaHUE, SKCIIEPUMEHT (PEalIbHbIN U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuectBo yacos
Ne HaunMeHoBaHMe pa3iesioB U DJIeKTPpOHHbIe (LU poBbIe)
n/n TeM MPOrpamMMbl Bcero Koutpoab e Hpakrieckue o0pa3oBaTe/ibHbIE pecypcChl
padoThbI padoThbI
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHUS
Xumus — BakHas 00J1acTh
L1 €CTCCTBO3HAHHMS U 5 5 bubnnorexa [IOK
MPAKTUYECKOMN JEITENbHOCTH https://m.edsoo.ru/7f41837¢
YyeoBeKa
12 BeiectBa 1 XuMH4eCcKre 15 ) bubnuoreka [IOK
peaxkuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znea 2. Baxkneiimue npeacraBuTe/ M HEOPraHMYeCKMX BeleCTB
)1 Bo3nyx. Kucnopon. [lonsarue 6 bubnmnoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopox.Ilonstue o kucnorax 2 1 bubnmnoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 ) ) bubnunoteka [IOK
OCHOBAaHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubnuoreka [IOK
HEOPTAHWYECKUX COEJUHEHUM https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 30

Paznea 3. [lepnoauveckuii 3akon u [lepuoanyeckas cucrema xumnuyecknx iemeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUT



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aK0H U
IIepnonuyeckas cucrema

bu6nmunorexa [IOK

3.1 XMH;\:{I;ZZZKZE:HC?;HG?;GH 178 7 hitps://m.edsoo.ru/7f41837¢
atoma
XuMu4eckas CBs3b. Bu6morexa [IOK
32 Oxucaensio- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIC PEAKITUN
bu6mmoTexa [IOK
Hroro no paszeity 15 https://m.edso:)_.[ru/7f41837c
PeszepBHOE Bpems 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME
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9 KJTIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM nupposbIe
Ne i/m P Konrpoabusie | IlpakTnueckue (upp )
NPOrpaMMmslI Bcero oOpa3oBaTte/ibHbIE
padoThbI padoThI
pecypcsl
Pa3znes 1. BemecTBO M XUMHUYeCKHEe peaKIMH
11 [ToBTOpEeHnue u yriyOneHne 3HaHUM 5 ) bubnuorexa HOK
' OCHOBHBIX pa3ZIelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnuoreka [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAS JUCCOIHAITHS. 2 ) 1 bubnuorexa HOK
' XHUMHUYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pasnen 2. HemeTaJuibl M UX COeIMHEHUS
21 OO6mast xapaKTepuCTUKa XUMHUECKUX 4 1 bubnuorexa HOK
' emMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnel. Cepa u eé 6 Bubnmorexa [IOK
' PYTRL &P https://m.edsoo.ru/7f41a636
COCMHEHUS
OO61as xapakTepuCcTHKa XUMUYECKUX
23 aneMeHTOB VA-rpynnsl. A30T, pocdop 1 ux 7 1 brbamorexa [TOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUs
OO01mas XxapakTepUCTUKa XUMUYECKUX
2.4 aneMeHToB [VA-rpynnel. Yriepoa u 8 1 2 bubnuorexa LIOK
' . py ’ PO https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COCTUHECHUS
Hroro no pasgeny 25
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Pa3gen 3. MeTaJsILI M X CO€IHHEHUS

31 06 . 4 bubnnotexa IIOK
' HHE CBOMCTBA METAILIOB https://m.edsoo.ru/7f41a636
bubnnotexa IIOK
. 7 1
32 Bakueimme MeTauibl K UX COeIUHEHUS 6 hitps://m.cdsoo.rw/7f41a636
Nroro no pazgeny 20
Paznen 4. XuMus n okpyxapimas cpeaa
4.1 BemecTBa 1 MaTepHuanbl B )KU3HH YeJIOBEKA 3 bubmaorexa LOK
' HI p https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
PesepBHOE Bpems 3 bubnuorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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