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XAPAKTEPUCTHUKA OBYYAIOIIMUXCA C OB3 (C 3AJEPXKKOH
IICUXUYECKOI'O PA3BUTHUA)

B camom o6mem Bune cymHocth 3IIP cocrouT B ciemyromieM: pa3BUTHE
MBIIUICHUS, NaMSATH, BHUMAaHUS, BOCHPUATHUSA, PEUYU, SMOIMOHAIBHO-BOJIEBOU
chepbl JMYHOCTH MPOUCXOJUT 3aMEJIEHHO, C OTCTaBaHHMEM OT HOPMBIL
OrpaHnyeHus NCUXUYECKUX U TO3HABATEJIbHBIX BO3MOXKHOCTEM HE MO3BOJISIOT
peOeHKY YCHENIHO CHpaBUThCA C 3aJadyaMd U TpeOOBaHUSAMH, KOTOpHIC
IpeabsIBIsET eMy 001mecTBo. HecrmocoOHOCTh K yCTOMUMBOM 1ieNIeHanpaBIeHHON
NeSITEIbHOCTH, Tpeo0alaHue HUTPOBBIX HHTEPECOB M HMIPOBOM MOTHBAIIHH,
HEYCTOMYMBOCTh U  BBIP@KEHHBIE TPYOHOCTH TPH  NEPEKIIOYEHUU U
pacnpeneieHnd BHHUMAHHSA, HECHOCOOHOCTh K YMCTBEHHOMY YCHIHIO H
HAIIPSDKEHUIO IIPU BBIIIOJIHEHUM CEPHE3HBIX IIKOJBHBIX 3aJlaHUM, HEJOpPa3BUTHE
IPOU3BOJIBHBIX ~ BUJOB  JICSATENBHOCTH OBICTPO MPUBOJAT K  IIKOJbHOMU
HEYCIIEBAEMOCTU. B OCHOBE IIKOJIBHBIX TPYAHOCTEHM 3TUX JAECTEH JICKHUT HE
WHTEJUIEKTyaJlbHasl ~ HEJIOCTAaTOYHOCTb, A  HApyLIIEHWE WX  YMCTBEHHOH
paboTOCIIOCOOHOCTU. DTO MOXKET MNPOSBIATHCS B TPYAHOCTSIX JUIMTEIBLHOTO
COCPEOTOYMBAHUS HAa HHTEJUIEKTYaJIbHO-IIO3HABATENBHBIX 3aJaHUSAX, B MaJION
NPOAYKTUBHOCTU  JEATEIBHOCTH  BO  BpEeMsS  3aHATHH, B  HW3JIMIIHEH
UMITYJIbCUBHOCTH WJIM CYETJIMBOCTH Y OJHUX JeTed M 3aTOPMOKEHHOCTH,
MEJIUTENBHOCTH — Y JIPYTHX, B 3aMEAJICHUM OOIIero Temma JaeareiabHocTu. B
HapyLICHUX NEPEKIIOUEHUs U pacnpeaeneHuss BHuManus. O6yyqatomumcs ¢ 311P
1EJeCO00pa3HO OKa3bIBATh MHAMBUAYAJIbHBIN MOAXOJA YUYWUTENS MPU OOYyUECHHH.
[Ipy ycnoBUM CBOEBPEMEHHOCTH U NIPaBUWIBHOCTH MOJOOHON MOMOIIU
HEJIOCTATKHU MO3HABATEIbHON AESITENIBHOCTU U IIKOJIbHAS HEYCIIEBAEMOCTh MOTYT
NOCTENEHHO MpeoAoseBarbes. OnTUManbHbBIE YCIOBUS I OpPraHHU3aluu
JESTEIbBHOCTH OOYyYaloIIUXCS Ha YpOKE 3aKJII0YaeTcs B: - PalUOHAIbHOM
JIO3UPOBKE Ha YpPOKE CoJlepKaHUsl ydyeOHOTO Marepuana; - BbIOOpe Lenu |
CPEIICTB €€ JOCTHXKEHHUS; - PEryJupoBaHUe NEHCTBUN YUEHUKOB; - MOOYKIECHUE
oOyyaromuxcs K JeATeIbHOCTH Ha YPOKE; - pa3BUTHE HHTEpeca K YpPOKY; -
YepeloBaHUE TpyAa W OTAbIXa. BakHOE KOPPEKIMOHHOE 3HAaYEHUE IMpolecca
OOy4YeHHUs COCTOUT B BBISBJICHUHM U y4€T€ HEpPEaTM30BAHHBIX IO3HABATENIbHBIX
BO3MOYKHOCTEH ydamuxcs. V3-3a HepaBHOMEPHON AESITENIbHOCTH O0YyUYaroIIMUXCs
HAa ypOKE OrpOMHOE 3HAuY€HHWE [UIl yuydTenss uMeeT 3HaHue (a3
paboTOCTIOCOOHOCTH YYEeHHMKA. Y yYeHHKa C OCOOCHHBIMH 00pa3oBaTEIbLHBIMU
OCOOEHHOCTSIMU CJIMIIIKOM pacTsSHyTa (pa3a MOHMKEHHOU pabOTOCIIOCOOHOCTH, a
daza TOBBIINIEHHOW CHJIBHO coKpaileHa. ®da3a BTOPUYHOIO CHUKEHUS
paboTOCIOCOOHOCTH HACTYMAaeT MPEeXKACBPEMEHHO. BBHIy NCHXOJIOTMYECKUX
ocoOeHHocTel nerert ¢ OB3, ¢ el yCuaeHus MPakKTUYeCKONH HapaBIeHHOCTH
oOyueHusl MPOBOJUTCS KOPPEKLUMOHHAsI padoTa, KOTOpast BKIOYAET CIIEAYIONINE



HampasieHus: COBEpLICHCTBOBAHUE JBW)KCHHM W CEHCOMOTOPHOI'O pPa3BUTHSL:
pa3BUTHE MEJIKOM MOTOPUKU M HAJIbLIEB PYK; Pa3BUTHE HABBIKOB KAJUIMTpaduu;
pa3BUTHE APTUKYJSLHMOHHOM MOTOpHKM. Koppekuuss OTOenbHBIX CTOPOH
IICUXUYECKOW  JEATEIIbHOCTH:  KOPPEeKUHUs  —  Pa3BUTHE  BOCIIPUSATHS,
IIPEACTABICHUM, OUIYIIECHUM; KOPPEKLUHsS —pa3BUTHE MAMATH; KOPPEKLIMS —
pa3BUTHE BHUMAaHUS; GOpMUPOBaHUE OOOOIIEHHBIX MTPEICTABICHUI O CBOMCTBAX
npeaMeToB  (uBeT, (opma, BEIMYMHA); Pa3BUTHE  POCTPAHCTBEHHBIX
MPEJICTABJICHUN U OPUEHTALINU; PAa3BUTHE NMPEIACTABICHUN O BpeMeHU. Pa3Butune
pa3IMyYHBIX BUIOB MBIIUICHUS: PAa3BUTHE HATJSIIHO-O0PAa3HOTO MBIIIJICHHUS,
pPa3BUTHE CIOBECHO-JIOTMYECKOIO MBIIUIEHUS! (YMEHUE BUAECTh U YCTAHABIMBATH
JIOTHYECKHE CBA3M MEXAY MpEeAMETaMHU, SIBICHUSIMH U coObITUsIMH). PazButue
OCHOBHBIX  MBICIUTEIBHBIX  OIlEpallMi: pa3BUTUE YMEHUA  CPaBHUBATD,
aHAJM3UPOBATh; Pa3BUTHUE YMEHHMS BBIIEIATH CXOACTBO W Pa3jMyue IOHATHI;
yMeHuEe padoTarh MO CIOBECHOM W MHUCbMEHHOW HWHCTPYKLHSIM, AJITOPUTMY;
YMEHUE ILJIAHUPOBATh JAEATENBHOCTh. Koppekuus HapylleHUd B pa3BUTHU
HYMOLIMOHAIBHO-IMYHOCTHOW c(ephl: pa3BUTHE HHUIIMATUBHOCTH, CTPEMIICHUS
JOBOJAUTH HayaToe JAEN0 N0 KOHLA; (HOpMHUPOBAHME YMEHMs IPEOJI0JIEBATH
TPYIHOCTH; BOCIIUTAHUE CaMOCTOSITEJIbHOCTH IPUHATHS peleHns;
dbopMHpoBaHUE  aJE€KBAaTHOCTH YYBCTB; (OPMHUpPOBAHUE YCTOWYMBOM U
aJleKBaTHOW CaMOOLICHKHM; (OopMHpOBaHHE YMEHHS aHAJIM3UPOBaTh CBOKO
JEATENIbHOCTh, BOCIIMTAHUE IIPABWJIBHOIO OTHOLIEHUs K KpuTuke. Koppekuusa —
pa3BUTHE peuyu: pa3BUTHE (OHEMATUYECKOIO  BOCHPHUATHUS;  KOPPEKUUs
HapylIeHUA YCTHOM M NUCBMEHHOW pEeYM; KOPPEKIMUS MOHOJIOTMYECKOW PEYH;
KOPPEKLMS AUATOTUYECKON PEUHn.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1O XWMMHM Ha YpPOBHE OCHOBHOTO o00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0paszoBaTeILHON MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHus, IPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl padoueil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUU MPENoAaBaHusl y4eOHOTO npeamera « XuMUsHy
B 00pa3oBaTeNIbHBIX opranm3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LEJAX, OOIIeH cTpareruu
oOy4eHMs, BOCHHTAHMS M PAa3BUTUA OOYYAIOLIMXCS CpPEACTBAMHU Yy4eOHOTro
IpeaMeTa, YCTaHaBJIMBACT 00s13aTENbHOE [IPEIMETHOE cozepKaHue,
MPEyCMATPUBAET PACHPEACICHUE €ro MO KilaccaM U CTPYKTYPUPOBAHUE IO
pasgenaM M TeMaM IPOrpamMMbl II0 XUMHH, OINPEIEISIET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIC XapaKTEPUCTUKH COZEpKaHuUs, PEKOMEH1yEMYIO
[IOCJICIOBATEBHOCTh  U3YyYECHUS XHUMUU C YU4ETOM  MEKIPEAMETHBIX W



BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOro Ipoliecca, BO3PACTHBIX
O0COOEHHOCTEM 00ydYaroluxcsi, OMNpeaensseT BO3MOXHOCTH MpeaMmeTa Ui
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHHUM K
pe3ynpTaTamM oOyueHHs XMMUU Ha YPOBHE IeJIel U3y4eHHs MIPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O0O0YyYarouerocs IO OCBOCHUIO
y4eOHOTO Co/IepKaHUSI.

3HaHME XUMHH CIYXKUT OCHOBOM [ (OPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIerocsi, ero MpeACTaBICHUH O MaTePHATIbHOM €IWHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XMMHUEW MPEICTABICHHUS O B3aUMOIIPEBPAIICHUIX
HEPrUM U 00 HBOJIIOLMHU BEIIECTB B MPHUPOJE, O MyTSIX PEUICHUs IJI00aTbHBIX
npo0JyieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, IHEPIETUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyenne xumuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUSL U
(GbopMUpPOBaHUS KyJIbTYpPbI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS] U TBOPYECKUX CIIOCOOHOCTEN
OoOy4aronMxcsi, HaBBIKOB HX CAMOCTOSITENBHOW  Y4EOHOW JIESITEeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEJOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCE/IHEBHOM JKMU3HHU, TaK U B IPOPECCUOHATIBHON AESITEIbHOCTH;

3HaKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBa€T OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €UHCTBO MPHUPO/IbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOW rPaMOTHOCTH O0yYaronInuXcs;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTMYECKOE
oOpa3oBaHue 00yJarOUUXCsl.

JlanHble HampaBiieHHs B OOYYEHMHM XMMHUM OOECMEYMBAIOTCS CHElU(UKON
collepKaHUsl  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTarne eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHI XUMHUHU, OCHOB
HEOPTraHWYECKOM XUMHUU U HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX MOHSATHI
OPraHUYECKON XUMMUHU.

CtpykTypa coaepaHHsl MPOTpaMMbl MO XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 mojaxoaa Kk e€ m3yudeHuro. CoaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMUYECKOU
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO IPHUHIMUITY



MOCJIEIOBATEILHOIO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOT0 YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeacTaBieHUd 00 AIEKTPOIUTHYCCKOW UCCOIMAIIMU BEIIECTB B
pacTBoOpax.

Teopernueckrue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HOMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (DYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH CIOCOOCTBYeT  (POpMHpPOBAHHIO
IIPEACTABIICHNS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METOJaM II03HaHUS B Hayke. M3ydeHne XUMHU OPOUCXOJIUT C TPUBICUCHUEM
3HAHUW U3 paHee M3YUYCHHBIX YYCOHBIX mpeaMeToB: «OKpyKalomUi MHPY,
«buonorus. 5—7 kinaccel» n «Dusznka. 7 Kknacc.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITEIIbHOCTH YEJOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpBHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHYCCKHX
3HAHUW — BaXXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUH K HAyYHBIM METOJaM T[O3HAaHUS TPU H3YYEHUU BELIECTB U
XUMHYCCKUX Peakinii, B GOPMHUPOBAHMH M PA3BUTHHU MTO3HABATEIbHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YEOHO-TO3HABATENIbHOW ¥ y4eOHO-UCCIIEN0BATEIHCKON
JeATEeIbHOCTH, OCBOEHUM TIpaBWJI O€30MacCHOr0 OOpallleHHs ¢ BEIIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs Ba)KHOE
3HAYCHHUE TIPUOOPEITN TaKKE IIS/IH, KaK:

— (opmupoBaHUE HHTEIUICKTYIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBALUIO M Pa3BUTHE CIOCOOHOCTEH K
XHUMUHU;



— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITUIMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAJIbHOE 3HAYCHHUE ISt
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ¢opmupoBanue o0meld (YHKIIMOHATBHONM H  €CTeCTBEHHO-HAyYHON
IrPaMOTHOCTH, B TOM YHCJI€ YMEHHMH OOBSICHATH U OLEHUBATH SIBICHUSA
OKPYXAaIOIIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YYCHHUU
XUMHUH, TPUMEHSTh HMX MpPU pElIEHUH Npo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaromuxcs TyMaHUCTHYECKMX OTHOILEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
L€J1€CO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOGMIIsl U HANPABICHHOCTH JAlbHEWUIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

®OPMBbI YUETA PABOYEN ITPOI'PAMMbBI BOCIIUTAHUSA B
PABOUYYIO ITPOT'PAMMY IMPE/IMETA «Xumusi» (ba3oBblii ypoBeHb).

PabGouass mporpamMma BOCHHMTaHHUS pealM3yeTcss B TOM YHCIE U 4Yepe3
UCIIOJIb30BAHUE BOCIIUTATEIBHOTO MOTEHIMATa YPOKOB XUMHHU. JTa padorta
OCYUIECTBJISIETCS B CAEAYIOMUX (hopMax:

e [loOyxneHnue oOyyaromuxcsi coOM0AaTh Ha YpOKe OOIIENPUHATHIE HOPMBbI
MOBEJICHUS, TMpaBWwiIa OOMICHWS CO CTapmuMH  (TeJaroru4ecCKuMH
paboTHUKaMHU) W CBEPCTHUKAMHU (0OYYaIOIIMMUCS), MPUHIMIBLI yueOHOU
JUCIUIUIMHBL U CAMOOPTaHU3aLINY.

o [lpuBrneyeHne BHMMAaHHA OOYYAIOIIMXCS K IEHHOCTHOMY AacCHeKTy
U3y4aeMbIX Ha YpOKaX NpeaMETOB, SIBIECHHM, cOObITHII dyepe3: oOpalieHue
BHUMAHHS Ha SIPKUX JEITENICH KyJbTYphl, CBS3aHHBIX C HM3y4aeMbIMU B



JAHHBI MOMEHT Te€MaMU, Ha TOT BKJIAJ, KOTOPHI OHM BHECIH B Pa3BUTHE
HaIIel CTpaHbl U MUPA, HA JOCTOWHBIC TIOPaYKAaHUS IPUMEPHI UX JKU3HH, Ha
MOTHBBI UX MTOCTYITKOB.

Hcnonp30BaHnEe BOCIUTATEIBHBIX BO3MOXKHOCTEH COJIEp)KaHUS ydeOHOTO
npeaMeta st GOpMUPOBAHUS Y 00YUAIOIIUXCSI POCCUIUCKUX TPAIUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX W COIMOKYJBTYPHBIX IIEHHOCTEH depe3 moaoop
COOTBETCTBYIOIIUX TEKCTOB [JI YTCHHs, MPOOJEMHBIX CHUTYalllMid JIsl
00CYXJIEeHHUS B KJ1acce.

WMuununpoBanue 0O0CYXICHHIA, BEICKA3bIBAHUI CBOETO MHEHUS, BRIPAOOTKU
CBOETO JIMYHOCTHOTO OTHOIICHHWS K HW3y4aeMbIM COOBITHSIM, SBJICHHSIM,
JUIaM, TIPOU3BEACHUSIM XY05KECTBEHHON JTUTEPATYPhl U UCKYCCTBA.
BxiroueHue B ypoK MTpOBBIX MPOUEAYP, KOTOPHIE MOMOTAIOT MOAAEPKATh
MOTHBAIIMIO OOYyYalOIUXCAd K TMOJIYYEHUIO 3HAHUM, HaJIaKUBAHUIO
MO3UTHUBHBIX  MEXJIMYHOCTHBIX OTHOIICHWA B  KJacce, IOMOTAloT
YCTaHOBJICHUIO JOOpOXKenaTeIbHON aTMoCchephl BO BpeMs ypoKa.
[IpumeHeHne Ha ypOKe WHTEPAKTHBHBIX (OpM pabOTHI, CTUMYIHPYIOIIUX
MO03HABATEIbHYIO MOTHUBAIIUIO 00YJArOIINXCSI.

[Ipumenenue TpynmnoBoil pabOThl UM pabOThl B TMapax, KOTOpHIE
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHHOM pabOThI U B3aUMOICHCTBUIO
C IPYTUMH 00YYaIOIIUMHUCS.

Breibop u ucmonp3oBaHHWE Ha YpPOKax METOAOB, METOAWK, TEXHOJIOTUU ,
OKa3bIBAIOIINX BOCIUTATEIHHOE BO3/ACHCTBHE HA TUYHOCTH B COOTBETCTBUU
C BOCIIUTATENIbHBIM HJICAJIOM, IIETBI0 U 3aJ]a9aMi BOCITUTAHHUS.
NuunuupoBanue U TOJJEPKKA  HCCIENOBATENBCKOW  JIEATEIIbHOCTH
IIKOJIBHUKOB B ()OpME BKIIFOUCHHUS B YPOK PA3IMUHBIX HCCIIETOBATEIHCKUX
3aJlaHul, YTO JAeT BO3MOXKHOCTH OOYYAIOMIMMCS TPHOOPECTH HABBIKU
CaMOCTOATEILHOTO PEIICHUS] TEOPETUUECKONW MPOOJIeMbl, TEHEPUPOBAHUS U
oopMIieHUSI COOCTBEHHBIX THIOTE3, YBAKUTEIHLHOTO OTHOIIEHUS K UYKUM
ujesM, TyOJUYHOTO BBICTYIUICHHUS, apTyMEHTHUPOBAHHS W OTCTaWBaHUS
CBOEU TOYKHU 3PEHUS.

YcTaHOBICHUE YBOKHUTEIBHBIX, TOBEPUTEIBHBIX, He(DOPMaTbHBIX
OTHONICHUH MEXTy YUHUTEJIEM U YYCHUKAMH, CO3/IaHUE Ha ypOKax
YMOILIMOHATBHO-KOM(OPTHOHN CpPEIbI.



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeToAax MO3HAHWS B XUMHUHU. UHCThIE BElIeCTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAsh aToMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHYECKUX COCTMHECHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYIOMU, MpaBWIaMHu paboOThHl B Jab0opaTopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KHCIOTOM) SBICHHUM, HaOII0eHIE U
OMHMCAHWE TMPU3HAKOB MPOTEKAHWS XWMUYECKUX peakiuil (pa3loKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3iioKeHHE THUAPOKCHUIIA
menu (II) npu HarpeBaHuu, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosn Menu (11),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBAPESHHOMN
CONM, HaONIOJCHWE W  ONHUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — sneMeHT U mpoctoe
BemiecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TernoBodt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. @usnueckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuui Ikcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus TopeHus (MmoXkapa), O3HAKOMJICHHME C oOpa3laMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJ0Opojia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaom Mmeau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOMIOJACHUE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEILIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJEeIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIECTB Ppa3JIMYHBIX KIJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojieiicTtBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHE OJHOI0 MeTajla APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aemenToB JI. M. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme /. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€HbIi U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHass (TOJIsipHAsE W HEMOJISIpHAs)) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucineHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHIA LMHKA C PACTBOpPAMHM KHUCJIOT M WIEJNOYEH, INPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropenue, peakiny pas3yioKeHUs, COSTUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHUHTE3, KiIaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: marepusi, aroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaTbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaaus, KAJIbLUA H HX
COCIVHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEUIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3audyHbIM MpU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,
BIMSIOIIAE HAa CKOPOCTh XHWMHMUYECKOW PEAaKIMH M IOJIOXKEHUE XHMHYECKOIrO
PaBHOBECHSI.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  AJIEKTPOHHBIM  OasiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMl C  HMCIOJb30BaHUEM  METOJA
AJIEKTPOHHOTO OasaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUsI PEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BELIECTB, MpoOLEcca JUCCOLMAMM KHCIOT, IIEJIOYeHd U  COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalJlaMy, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, NOJy4YEHUE, NMPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYecKre cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, @QuU3MYeCKHMe M XUMUYECKHE CBOWCTBa (00IIME Kak
MpEeACTaBUTENSl Kjacca KHCIOT W crneurduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxneHue cepbl M €€ COCIUHEHUN B MpUPOAC. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIICHHS. A30T, pacOpOCTPAHEHHUE B MPUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKHUE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMUIECKHIE CBOMCTRA,
nosyuenue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX YIOOPEHUN.

O6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE U XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yrieposaa B npupose. OKCUAbl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHUE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KJUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coiu, X PU3NYeCKue U XUMHYECKUE CBOICTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsaTre 0 OMONOTHYECKU BaKHBIX BEIECTBAX: KUpax, OeKax, yrieBogax — U ux
poau B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, MOJY4YCHHE U
npumeHenue. CoenuHeHHs KpeMmMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemuueBoir kucnore. CUIMKaTbl, UX MCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YyYEHUE XHUMHYECKHX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iiaMu a30THBIX U (HOCcHOPHBIX yAOOpEHUH, MoIyyYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUsI, B3AMMOIEMCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJeen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTaibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUeCcKass  pemi€Tka.  DIEKTPOXUMUYECKUH  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[[lenounbie MeTambl: nonoxeHue B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHnToB /. . MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHUE B NIPUPO/IE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbI U



TUAPOKCUABl HATpusi M Kanusg. [IpuMEHeHHe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJAEHUE B Ipupoe. PU3ndecKue U XUMAYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxdeiimme coeauHeHUs Kaiblus (OKCHUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHUYECKUE CBOWMCTBA altOMUHUSA. AMGPOTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCUIbl, TUIpOKCU bl U cosn xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, ITpOLECCa TOPEHUS XKeje3a B KUCIOPOE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBEHHBIX PEAKIMid HA WOHBI: MarHus, KajablMs, aTIOMUHUS, IIUHKA, KEe3a
(IT) u xenesza (III), mequ (II), HabnroAEHNE U OMMCAHUE MPOLECCOB OKPALIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 o TeMe «BakHenume
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusuka: Marepus, aTroM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEITUYUHBI, €IUHUIIBI U3MEPEHUSI, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHHEpaNbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOCTUTAIOTCS B XOA€ OOyYEHUsT XMMUU B €IUHCTBE y4E€OHOWU U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYCHUS XUMUYECKONM HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMel o
NEPENOBbIX JOCTHXKEHHMSIX W OTKPBITUSX MHPOBOM M OTE€YECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoliecce ATOW y4uyeOHOM NeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApHUILEH C ITO3HULUHU
HPaBCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCJEACTBUI IOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs IPUPOJIBI, B3aHUMOCBS3AX YEJIIOBEKA C
IIPUPOIAHOU CPEAON, O POJIM XMMUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IOJIYYEHUE HOBBIX 3HAHWUN IIO
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIpPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH M YpOBHS OOydeHHUs B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIs, HAPKOTUKOB, KypEeHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUYEHHUIO Tpodecchil U Tpyaa pa3auyHoro poaa,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHMs TMPEJAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
JKA3HU Ha 3eMJI€, OCHOBE €€ CYIECTBOBAHHUSI, IOHUMaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ OE30MACHOTO MOBEEHUS MpU padOTe ¢ BEUIECTBAMM, A TAKKE B CUTyalUsX,
YTPOXKAKOIIMUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed MX pelIeHHs] MOCPEACTBOM METOAOB XHMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHSIMH), UCIIOJIB30BAThH
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (J)aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMmudeckas G(opmysia U YypaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BaATh CYIICCTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBACMBIX CYXKICHU;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IMporiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHUE NMPUMEHSATh Pa3udyHble METObl W 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOI'O MUCIOJIb30BAHMS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MPOBaTh B IIpolecce Y4eOHOH W
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juanora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3eHTALUIO
pE3yNbTATOB BBIMOJHEHUS XMMHUYECKOTO JKCIEpUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH  NpPU  pELIEHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBepCcAJbHbIE y4eOHbIe 1eHCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITI0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 331aHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIVHEHUS, PEaKIUU pPAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(TpolLieHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJiCHHS (HOopMys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUSI, 3aKOHAa ABOTraJpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XuMuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUYECHHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIECTB (BOMOpOJa M KHUCJIOPOJA), MPHUTOTOBJICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh M MPOBOJAUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHXK U JPYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peakIusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, KaTaau3aTop, XWMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUIMYecKasi), KpHUCTAUIMYECKas pemeTka, KOppO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHUMBOJHKY [UJIsl COCTaBlieHUS (HopMyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJuUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (popmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona JI. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
TabnuuyHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMUA  XApAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUHU CBOWCTB 3JIEMEHTOB M MX COEIMHEHHH B
npenesiax MajlbIX MEePUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOIMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEPXAasi OINHUCAHUE
MIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKIINN;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHIA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHCHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TakKe IMpaBWia OOpaIllEeHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
noaua-, kapbonar-, ¢ocdar-, cuwimkar-, cyiabdpar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OTEpAIlMH MBICTUTEIBHON NEATCITLHOCTH — aHaJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJMIOICHUE, M3MEpPEeHHe, MOJCIMPOBAHUE, IKCIEPUMEHT (peajbHbI U
MBICJICHHBIN ).
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PesepBHOE Bpemst 3 0 0 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOI'PAMME
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9 KJIACC

Ne KoumnuectBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHTpoJibH IIpakTHYeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padboTsbl
pecypchl
n
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIUA
1 [ToBTOpEeHue u yriayonenue bubmuorexa [JOK
1' 3HAaHUH OCHOBHBIX Pa3/ciiOB 5 1 0 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
1 OcHOBHBIE 3aKOHOMEPHOCTH bubmorexa LOK
' P 4 0 0 https://m.edsoo.ru/7f41a
2 XUMHUYECKUX PEaKIUi
636
1 DNEeKTPOIUTHYECKAst bubnmnoreka [JOK
3' IHUCCOLManUsI. XUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Uroro no pazgeny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
) OO6mras XxapakTepucTrKa bubnmnoreka [JOK
1' XUMHYECKHX JJIEMEHTOB 4 0 1 https://m.edsoo.ru/7f41a
VIIA-rpynmnsl. ["anorenst 636
OO01mas xapakTepuCTHUKA
P P bubmuorexa [JOK
2. XUMHUYECKUX DJIEMEHTOB
. 6 0 0 https://m.edsoo.ru/7f41a
2 VIA-rpymmel. Cepa u € 636
COCTMHEHUS =
2. OO6mas xapakTepuCcTHKa 7 0 1 bu6muoreka [JOK
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3 XHUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/7f41a
VA-rpynnsl. Aszor, pocdop 636
U UX COEIUHEHUS
OOmas xapakTepUCTHKA
2 P P bu6nmoreka [IOK
. XAMHYECKHX DIIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepoa u 636
KPEMHUM U UX COCTUHEHUS T
Hroro 1o pazneny 25

Pa3zgen 3. MeTa/iIbI M BX COETUHEHU S

3 bubmnoreka IIOK
1' OO611Me cBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a
636
. bubmnoreka IIOK
3. BaxHeilile MEeTaIUIBI U UX
16 https://m.edsoo.ru/7f41a
2 COEIMHEHUS
636
Hroro o pasneny 20

Pa3nen 4. Xumus n okpy:kawmasi cpeaa

4. BerectBa 1 MaTepualisl B bubmorexa [JOK
3 https://m.edsoo.ru/7f41a
1 KU3HH YeIIOBEKa
636
Hroro 1o pasneny 3
bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
J KoumnuectBo yacos
Jlara DJIEKTPOHHbBIE
I Konrpoas | IlpakTuue uudposbie
Tema ypoka Bcee usyye
/ HbIE CKHe st o0pa3oBaTeib
0
I ' padoThl padoThI HBIE PecypChl
IIpenmer xumuu. Pons xumuu B bubnunoreka
JKU3HU YenoBeka. Tera u BelecTna. 1 0 0 LIOK
[TonsiTHe 0 METOIaX IO3HAHUS B https://m.edsoo.r
XHMHH. u/ff0d210c
[Tpaktuueckast pabota Nel "IIpaBuna bubnuoreka
paboThI B 1a00paTOpUX U MPUEMBI 1 0 1 LIOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.r
obopynoBanueM". u/ff0d227e
[TpakTnueckas padora Ne 1 «IIpaBuna bubnuoreka
paboThI B 1a00paTOpUX U PUEMBI 1 0 0 LIOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.r
000pyIOBaHUEM u/ff0d23dc
bubnuoreka
Yucreie BemecTBa U cMmech. CriocoOnl 1 0 0 LIOK
paszeneHus cMecein https://m.edsoo.r
u/ff0d26ca
[IpaxTuyeckas padora Ne 2 BP(I)(SIJEHOTeKa
«Paznenenue cMmeceii (Ha mpumepe 1 0 0 1

OUYHCTKU MOBAPEHHOM COJIN)»

https://m.edsoo0.r
u/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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ATOMBI 1 MOJIEKYJIBI

Bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB

Bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d2be8

[IpocTsle 1 ClOKHBIE BEIECTBA

Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJISIPHOE YUCHUE

Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.
Xumunueckas popmyina. BaneHTHOCTb
aTOMOB XMMHMUYECKUX 3JIEMEHTOB

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2eae

OTHOCuTeNbHAs aTOMHAs Macca.
OTtHocuTeabHAsE MOJIEKYJIIpHasl Macca

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d323c

MaccoBas 101151 XUMHYECKOTIO
9JICMCHTa B COCIMHCHHU U

bubnunoreka
ITOK
https://m.edsoo.r
u/ff0d350c

KonnuectBo BemecTBa. MoJIb.

bubmmoreka
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Momnspnas macca

1HOK
https://m.edsoo.r
u/ff0d5230

dusnyeckre ¥ XUMUUECKUE SBJICHMA.

XuMUUecKas peakuus

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d37fa

[Ipu3Haku U ycaoBusl NpOTEKaHUs
XAMHYECKHUX PEaKUi

Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d3al6

3aKoH COXpaHCHHA MACChI BEIICCTB.
XUMHYECKHE YpaBHCHUA

Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d3b88

CocraBieHne XMMHUYECKUX
YPaBHEHUU PEaKLIAM.

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d3b88

Brrunciaenus KOJIM4YE€CTBA, MaCChl
BCIICCTBA 11O YPABHCHUAM
XUMHUYCCKHUX peaKLII/Iﬁ

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d5708

Knaccudukanus xumudeckux
peakuuii (CoeMHeHNs, Pa3IOKEeHHUS,
3aMeleHus, oOMeHa)

bubnunoreka
IIOK
https://m.edsoo.r
u/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIoneaucT. O000IIEHNE U

bubmmoreka
HOK
https://m.edsoo.r
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cUCTeMaTHU3alus 3HaAaHUN

u/ff0d40c4

Kontponsnast padora Nel mo treme
«BemecTBa 1 XUMHUYECKUE PEAKITUI

Bo3ayx — cmech razos. Cocras
BO3ayxa. Kucmopon — sneMeHT u
npocroe BeniectBo. O30H

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d448e

Du3nYeCcKne 1 XUMUYECKUE CBOMCTBA
KHCIIOPOJia (peaKIuu OKUCIICHHUS,
ropenue). [Torstue 06 okcumax

bubmnnoreka
1HOK
https://m.edsoo.r
u/ff0d4614

Crioco0bI mosrydeH s KHCI0poa B
71a00paTOPUU U TPOMBILIUICHHOCTH.
[TpumeHeHue Kuciopoaa

bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d497a

TennoBoii 3¢ ekt XuMuIeckoi
peaKuu, MOHATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30-
Y SHJIOTEPMUYECKUX PEAKIIHIX

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d4790

TonnuBo (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI €T0
IPEJOTBPALICHUS

bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d4c4a

[TpakTrueckast padota Ne 3 o teme
«Ilonmydenne u cooupanme
KHCJIOPO/Ia, M3yYCHHE eTO CBOMCTBY

Bbubnnoreka
1HOK
https://m.edsoo.r
u/ff0d4ae2

BOI[OpO,Z[ — DJICMCHT U IIPOCTOC
BelecTBo. HaxoxaeHue B npupoae

Bubmanoreka
1HOK
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https://m.edsoo0.r
u/ff0d4ddo

dusnyeckue U XUMUYECKHAE CBOMCTBA
Bozopoaa. [I[pumenenne Bomopoa

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d4ddo

ITonsTHE O KHCIOTAX U COJISIX

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d50d2

CniocoObI noy4eHus BOAOPOia B
nabopaTopuu

Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d4ddo

[TpakTiueckas pabota Ne 4 o Teme
«[lony4yenue u cobupanue BOAOPOA,
M3Y4YEHUE €r0 CBOMCTB)

Bubmnoreka
HOK
https://m.edsoo.r
u/ff0d4f42

MonsipHblii 00BEM ra30B. 3aKOH
ABorazpo

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d542¢

Brruncnenus o0bEMa, KOJIMUeCTBA
BEILIECTBA ra3a IO €ro U3BECTHOMY
KOJIMYECTBY BEIECTBA HIIK 00BEMY

bubnuoreka
ITOK
https://m.edsoo.r
u/ffod55a0

Brruucnenus 006EMOB ra3oB 1o
YPaBHEHUIO PEAKLIUHA HAa OCHOBE
3aK0HA 00BbEMHBIX OTHOLIEHUI ra30B

Bbubnunoreka
HOK
https://m.edsoo.r
u/ffod5708
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duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

Bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d587a

Cocras ocHoBauuii. [Tousarue 00
WHIUKATOpax

Bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d59e2

Bopa kxak pactBopuTes.
HacbliieHHbIE M HEHAChIILEHHbIE
pacTBOpBl. MaccoBast 10711 BelllecTBa
B PacTBOpE

bubmnnoreka
1HOK
https://m.edsoo.r
u/ff0d5b40

[IpakTrueckas padora Ne 5 o reme
«[IpuroToBiieHHE PACTBOPOB C
onpeaecéHHON MacCOBOM J10J1ei
pPacTBOPEHHOTO BEIIECTBA»

bubnuoreka
1HOK
https://m.edsoo.r
u/ffod5eba

KonTponbHnas pabora Ne2 o teme
«Kucnopoa. Bogopoa. Boga»

Oxkcupsl: cocTaB, KiaccupuKaius,
HOMEHKJIaTypa

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d664e

[lonydyeHne n XuMHYECKUE CBOKCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIIOB

bubnunoreka
IIOK
https://m.edsoo.r
u/ffod664e

OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS,
HOMEHKJIaTypa

bubmmoreka
HOK
https://m.edsoo.r
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u/ff0d67ca

[TonmydyeHnue 1 XMuMHYECKHE CBOMCTBA
OCHOBaHUH

Bbubnuoreka
LHOK
https://m.edsoo.r
u/ff0d67ca

Kucnotsi: cocras, kiaccuduxanus,
HOMEHKJIaTypa

Bbubnuoreka
LHOK
https://m.edsoo.r
u/ffOdfee2

[TomydyeHue 1 XUuMHYECKHUE CBOMCTBA
KHUCJIOT

bubnuoreka
1HOK
https://m.edsoo.r
u/ffOdfee2

Conu (cpenHue): HOMEHKIIATypa,
CHOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOMCTBA

Bubmnoreka
1HOK
https://m.edsoo.r
u/00ad9474

[IpakTuueckas padbora Ne 6. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
«OCHOBHBI€ KJIaCChl HEOPTraHUYECKHX
COCIMHEHUN»

bubnnoreka
HOK
https://m.edsoo.r
u/00ad9b7c

I'eneTnueckas CBS3b MEXKIY KIacCaMHu
HEOPraHUYECKUX COCIMHEHUN

bubnuoreka
1HOK
https://m.edsoo.r
u/00ad9a50

O000I1IIeHNE U CUCTEMATU3ALHS
3HaHUH 110 TeMe "OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COEAUHEHUN".

bubnunoreka
ITOK
https://m.edsoo.r
u/00ad9ch2



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

KonTtponbnast padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHU"

Bubnnoreka
LHOK
https://m.edsoo.r
u/00ad9ela

[lepBble MOMBITKU KIACCHU(PHUKAIIN
XUMUYECKUX AIeMEeHTOB. [IoHsATHE O
IPYIIAxX CXOAHBIX HIEMEHTOB

Bubnnoreka
LHOK
https://m.edsoo.r
u/00ad9ffa

Ilepronnueckuii 3aKOH 1
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa

bubnuoreka
1HOK
https://m.edsoo.r
u/00ada52¢c

[Iepuoasl, rpynnel, MOATPYIIIBI

Bubmnoreka
1HOK
https://m.edsoo.r
u/00ada52c

Crpoenue atomoB. COCTaB aTOMHBIX
sanep. N3oTomsl

bubnunoreka
HOK
https://m.edsoo.r
u/00ada342

CTpoeHue AIIeKTPOHHBIX 000I0YeK
aTOMOB 35ieMeHTOoB [lepuonnyeckoii
cuctemsl J[. 1. Menaeneera

bubnunoreka
HOK
https://m.edsoo.r
u/00adabbc

XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
ITepuonnueckoii cucreme /1. U.
Menneneera

Bbubnunoreka
1HOK
https://m.edsoo.r
u/00ada824

3nauenwne [lepuoamdeckoro 3akoHa

bubmmoreka
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JUTSL pa3BUTHS HAYKU U MIPAKTUKH. [].
N. MenaeneeB — y4€HbIi, Me1aror u
rpaKJIaHUH

1HOK
https://m.edsoo.r
u/00ada96e

:‘)J'IGKTpOOTpI/IHaTeJ'IBHOCTI) aTOMOB
XUMHUYCCKUX 3JICMCHTOB

Bubnnoreka
1HOK
https://m.edsoo.r
u/00adaab8

HMonnas xumudeckas CBs3b

Bubmnoreka
1HOK
https://m.edsoo.r
u/0O0adac34

KoBanenTHas MMOJIApHAaA XUMHUYCCKasd
CBA3b

Bubmnoreka
1HOK
https://m.edsoo.r
u/00adaab8

KoBanenthas HEMoJsIpHad
XUMHUYCCKasA CBA3b

bubnuoreka
HOK
https://m.edsoo.r
u/00adaab9

O00011eHNE U CHCTEMATH3AIINS
3HaHu# no teme: "CtpoeHue aToma.
Bunper xummnueckoii cBs3u’.

bubnuoreka
HOK
https://m.edsoo.r
u/00adaab9

KonTponbnas padorta Ne4 o teme
"CTtpoeHue aromMa. XUMU4ecKas
CBs3b".

CrerneHp OKUCIICHUSI

bubmmoreka
HOK
https://m.edsoo.r
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

u/00adae28

bubnmnoreka
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC 1 HOK
peakuuu https://m.edsoo.r
u/00adb076
bubnmnoreka
OKHCIHUTENN U BOCCTAHOBUTEIN 1 HOK
https://m.edsoo.r
u/00adb076
bubnmnoreka
CocraBiieHHEe OKUCIUTEIBHO- 1 I[HOK
BOCCTAHOBUTEJIbHBIX PEAKIIUM. https://m.edsoo.r
u//00adb076
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

9 KJIACC

A KosunyecTBo 4acoB
DJIeKTPOHHbIE
Jlara P
I KonTpous nupposbie
Tema YpoKka Bce HpaKanec H3Yy4eH
/ Hble o0pa3oBaTe/ibH
ro KHe padorpl | HA
Il padoThbI ble pecypchl
[Iepnonnueckuit 3aKoH. bubnmnoreka
[Tepnoguueckas cucrema 1 0 0 IHOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru
Menneneesa /00adb59e
3aKOHOMEPHOCTH B bubnuoreka
WU3MEHEHUU CBOMCTB 1 0 0 IHOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru
MIEPBBIX TPEX MEPUOIOB /00adb6b6
bubnuoTteka
Knaccudukanus u
HOMEHKJIaTypa 1 0 0 TOK
https://m.edso00.ru
HEOPTraHWYECKUX BEIECTB 100adb7e2
. bubauoreka
Bubl XuMU4eckoil CBsI3U U
HOK
TUIIBI KPUCTAITHYECKUX 1 0 0
R https://m.edso00.ru
pereToK /00adbac6
KonTponbnas pabota Nel no
teMe «lloBTOpeHne n
yri1yOneHre 3HaHui 1 1 0

OCHOBHBIX pa3aCiIOB KypcCa 8
Kiacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus XuMrHaecKux

Bubanoreka

peaKLuii 10 pa3IudHbIM LIOK
Hpu3HaKaM https://m.edso00.ru
/00adbch0
[Tonsatue o ckopoctu bubnuoteka
XUMHYECKON PEaKInu. 1HOK
[ToHsATHE O TOMOTEHHBIX U https://m.edsoo.ru
reTeporeHHbIX PeaKImsIx /00adbe9a
IIonsTHE 0 XUMHUYECKOM
paBHOBecHuU. DaKTOPHI, Bubmmoreka
BIIMSIFOIIIME HA CKOPOCTh IHOK
XUMHYECKON peakiuu u https://m.edsoo.ru
[IOJIOKEHUE XUMUYECKOTO /00adc28c
paBHOBECHS
bubnuoreka
OKHCIUTEIIBHO- LIOK
BOCCTaHOBUTEJIbHBIE PEAKIINT https://m.edsoo0.ru
/00adcade
Teopust 2NEKTPONIUTHYECKON bubmorexa
muccormanui. CUIbHbIE U HOK
ci1a0ble 3JIEKTPOITUTHI ltps.J/m.ds00.11
/00adcd68
bubnuoreka
NouHble ypaBHEHUS peaKnid HOK
https://m.edsoo.ru
/00add448
bubnuoreka
HoHHbIE ypaBHEHUS peaKkUil. HOK

https://m.edso0.ru



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

/00add448

XnUMHYecKre CBOMCTBA KUCIIOT
1 OCHOBaHHUH B CBETE
MpeACTaBICHUIN 00
AJIEKTPOJIUTUYECKON
JIHCCOIHAIAN

Bubmnoreka
1HOK
https://m.edsoo.ru
/00add5d8

XHMHUYEeCKHEe CBOMCTBA COJICH
B CBETE INpeACTaBICHUHN 00
AJICKTPOJIUTUYECKON
JIHCCOIHAIAN

Bubmnoreka
1HOK
https://m.edsoo.ru
/00add8b2

[TonsiTue o ruaponaU3e colen

bubnuoreka
1HOK
https://m.edsoo.ru
/00add9d4

O06o0061IEHNE U

CHUCTeMaTH3allysl 3HaHUH 110
TeMe "DIIEKTPOIUTHIECKAst
JIUCCOIMAINS. XUMHUUYECKHUE

nn

peakiuu B pacTBopax'.

bubnnoreka
HOK
https://m.edsoo.ru
/00addd12

[IpakTuueckas padbora Ne 1.
«Pemenune
9KCIEPUMEHTAIBHBIX 3a71au»

bubmnnoreka
1HOK
https://m.edsoo.ru
/00addbfa

KonTponbHas padora Ne2 o
TeMe «DJIEKTPOIUTHIECKAS
aucconuanus. XUMHUECKHe
pEaKIUU B PaCTBOPAX»

OO0mras xapakTepuCcTHKa
raJIOr€HOB. XUMHUUYECKUE

Bubmanoreka
1HOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

CBOICTBa Ha MPUMEPE XJIOpa

https://m.edso0.ru
/00addfe2

XnopoBogopoa. CossiHast
KHCJIOTa, XUMHNYCCKHUC
CBOMCTBA, IIOJIy4ECHHUE,
pUMEHEHHE

bubnunoreka
LHOK
https://m.edsoo.ru
/00adel104

[IpaxTuueckas padora Ne 2 o
teMe «lloydenue conssHON
KHUCIIOTBI, U3YYEHHE €€
CBOMCTB»

bubnunoreka
1HOK
https://m.edsoo.ru
/00ade348

Beraucnienus mo ypaBHeHUsIM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B
U30BITKE

bubnuoreka
1HOK
https://m.edsoo.ru
/00ade488

Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eClu
OJINH U3 PEareHTOB JaH B
M30BITKE.

bubnnoreka
1HOK
https://m.edsoo.ru
/00ade488

OO0mrast xapakTepuCcTHKa
a1eMeHTOB VIA-rpynmsl

bubnnoreka
HOK
https://m.edsoo.ru
/00ade64a

AnnoTtponHsle Mou(UKaLIUK
cepbl. Haxoxnenue cepol 1 e€
COEJIMHEHUH B IPUPOJE.
XHWMHYECKUE CBOMCTBA CEPBI

Bbubnnoreka
1HOK
https://m.edsoo.ru
/00ade64a

CepoBoaopoj1, CTpOeHHUE,
(1)I/I3I/I‘IeCKI/Ie U XUMHUYCCKHUEC
CBOICTBA

Bubmanoreka
1HOK
https://m.edsoo.ru



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

/00ade802

Oxcunpl cepol. CepHas Bubimoreka
KHCIJIOTa, PU3HUECKHE U LIOK
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru
MIPUMEHEHUE /00adea28
XHUMHYECKUE PEAKINH,
JIEYKAIIUE B OCHOBE
Bubnuoreka
MIPOMBIIIJICHHOTO CII0c00a OK
MOJTYYEHUS CEPHOI KUCIIOTHI. 1
x CCKOE 3AMDSHOHHE https://m.edsoo.ru
AMHAYECK IPA3HEHU
. p /00adec8a
OKPYKArOIICH CpeIbl
COCTUHEHUSIMU CEPBI
bubnuoreka
Brruncienne MaccoBoi 1oau LIOK
BBIX0/Ia IPOJIYKTA PEaKLUU https://m.edsoo.ru
/00adec8a
OO01mas xapakTepucTHKa
bubnuoreka
aneMeHToB VA-rpynnsl. A30T, 10K
aCIIPOCTPAHEHUE B IPUPOJIE
pacpoctp PHpOZE, https://m.eds00.ru
(buU3HYECKUE M XUMUICCKHE
. /00adeeab
CBOICTBA
Bbubnuoreka
AMMHuak, ero pu3nuecKue u .
XMUMHUYECKHE CBOMCTBA, 1
MOJIYYEHHUE U IPUMEHEHNE hitps://m.eds0o.y
i p /00adf004
Bubnuoreka
[TpaxTrueckast paborta Ne 3 o
HOK

TEMC ((HOHY‘ICHI/IC aMMHMakKa,
HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru
/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

A3oTHas KHCIO0Ta, €€
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA

Bubmnoreka
LHOK
https://m.edsoo.ru
/00adf306

Hcnonp3oBanue HUTPATOB U
coJIel aMMOHHUS B KauecTBe
MHUHEpAJIbHBIX Y100pEHUH.
XUMHUECKOE 3arpsi3HEHUE
OKpY’KaroIen cpeibl
COEMHEHUSAMH a30Ta

Bubmnoreka
1HOK
https://m.edsoo.ru
/00adf518

®ochop. Okcun docdopa (V)
u ochopHas KUcIoTa,
bu3nvecKue 1 XUMHUYECKHIE
CBOMCTBA, IIOJIy4CHHUE

bubnuoreka
IHOK
https://m.edsoo.ru
/00adf68a

Hcnonb3oBanue pocdaros B
KaueCTBE MHUHEPATbHBIX
ynoopeHuit. 3arps3HeHue
MIPUPOIHOM cpenbl pochaTamu

bubnuoreka
HOK
https://m.edsoo.ru
/00adfc20

Yraepon, pacipocTpaHEHHE B
npupoje, Gpu3zndeckue u
XMMHYECKHUE CBOMCTBA

bubnnoreka
HOK
https://m.edsoo.ru
/00adfd9c

Oxkcunsl yriaepoja, ux
buznYecKre 1 XUMUIECKHE
CBOICTBa. DKOJIOTUYECKUE
po0JIeMBbl, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

bubnunoreka
ITOK
https://m.edsoo.ru
/00adfebe

VYroanHasg KUCiIoTa U €€ COoJIn

Bubmanoreka
1HOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

https://m.edso0.ru
/00ae006¢

[IpaxTuueckas padora Ne 4 o
teme "l[lonyuenue
YTIJIEKHUCIIOTO Ta3a.
KadecTBeHHast peakius Ha
KapOoHaT-HOH"

bubanoreka
LHOK
https://m.edsoo.ru
/00ae027e

[IepBoHavanbHbIe MOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK
0 COEIMHEHUSX yriepoaa

Bubmnoreka
1HOK
https://m.edsoo.ru
/00ae054e

Kpemuuii u ero coeiuHeHust

Bubmnoreka
1HOK
https://m.edsoo.ru
/00ae080a

[IpakTuueckas pabora Ne 5.
Pemenne
AKCIEPUMEHTAIBHBIX 33724 110
TeMme «Baxxknaeume
HEMETAJIJIBI U UX COCAUHEHUS

bubnnoreka
1HOK
https://m.edsoo.ru
/00ae0bf2

KonTponbhnas padora Ne3 o
TeMe «Baxuelimue
HEMETAIBI U UX COEIUHEHUS

OO61as xapakTepuCcTHKa
XHUMUYECKHX DJIEMEHTOB —
MeTaJuIoB. MeTammmueckas
CBSA3b U METaJITH4YecKas
KpUCTaJUTMYECKasi pelérka.
dusznueckre CBOMCTBA

Bbubnnoreka
1HOK
https://m.edsoo.ru
/00ael03e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

MCTAJIJIOB

XUMHYECKHE CBOMCTBA
METaJIIOB.
DIEKTPOXUMUYECKUN PSiJ
HaIPsHKEHUN METaJlIOB

bubnunoreka
LHOK
https://m.edsoo.ru
/00ae1156

O061me crnocoObl MoTy4eHHst
MeTaioB. CIiiaBsl.
Beraucnienus mo ypaBHeHUsIM
XUMUYECKHUX PEAKLUM, ECIIH
OJIUH U3 PEareHTOB COACPIKUT
npuMecH

bubnuoreka
LHOK
https://m.edsoo.ru
/00ae1156

[TonsiTre o Koppo3uu
METaJIJIOB

bubnuoreka
IHOK
https://m.edsoo.ru
/00ae1278

[Ienounbie METAIIBI

bubnnoreka
HOK
https://m.edsoo.ru
[00ae14b2

OKcUIBI U THIPOKCHIBI
HATpUS U Kaaus

bubnnoreka
HOK
https://m.edsoo.ru
/00ae14b2

[Ienouno3eMeIbHbBIE METAILIBI
— KaJIbIIUUA ¥ MarHui

bubnunoreka
ITOK
https://m.edsoo.ru
/00ae15e8

Baxueiinine coequHeHUs
KaJIbIUS

bubmmoreka
HOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

https://m.edso0.ru
/00ael15e8

O06o0061EHNE U
cUCTeEMaTHU3alus 3HaAaHUN

KécTkocTh BOJIBI U CLTOCOOBI
€€ ycTpaHeHUs

bubanoreka
1HOK
https://m.edsoo.ru
/00ae1886

[IpakTrueckas padora Ne 6 o
TeMme "JKECTKOCTh BOIBI U
METO/bl €€ yCTpaHEeHUs"

bubnnoreka
1HOK
https://m.edsoo.ru
/00aelae8

AroMUHUNA

bubmnnoreka
1HOK
https://m.edsoo.ru
/00aelc64

AmM@oTtepHble cBOHCTBA
OKCHJA U TUIPOKCHIA

bubnnoreka
1HOK
https://m.edsoo.ru
/00aelc64

Kemezo

bubnnoreka
1HOK
https://m.edsoo.ru
/00aeld86

OKcubl, THAPOKCUIBI U COTTU
xenesa (II) u sxenesa (11I)

Bbubnnoreka
1HOK
https://m.edsoo.ru
/00ae35e6

O060061EHNE U



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

cUCTeMaTHU3alus 3HaHUH 110
Teme "Amromunuii. XXenezo".

[TpakTuyeckas padora Ne 7.
Pemenne
HKCIIEPUMEHTAIIbHBIX 33/1a4 10
TeMe «BakHelIme MeTamibl U
X COEIUHEHUI»

bubnuoreka
HOK
https://m.edsoo.ru
/00ae3de8

Boluncnenus o ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 peareHToB J1aH B
U30BITKE WU COACPIKUT
npuMecH. Beruucienus
MaccOBOM J0JIM BbIX0J1a
IPOAYKTa peaKuu

bubnuoreka
IHOK
https://m.edsoo.ru
/00ae1750

Brruncnenus no ypaBHEHUAM
XUMHUUYECKHUX PEAKLHN, ECIIN
OJIMH U3 PEareHTOB JIaH B
M30BITKE U COJAEPIKUT
npuMecH. Berancienns
MacCOBOM J0JIH BBIXOJ1a
IIPOJIYKTa PEAKLIUH.

bubnnoreka
HOK
https://m.edsoo.ru
/00ae1750

0O00011eHue u
cUCTeMaTH3aIus 3HaHUH 110
TeMe "BakHelme MeTaJuTbl U
UX COeINHEHHA".

Konrponsnas padora Ne4 o
TeMe «BakHelre MeTasuisl 1
UX COCIMHEHUS»

BemectBa u MaTcpHraJibl B

Bubmanoreka



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

6 | MOBCEIHEBHOM KU3HHU HOK
YeJI0BeKa https://m.edsoo.ru

/00ae3f50
bubnunorexa

6 | XuMmuueckoe 3arpsisHeHUE 1 1HOK

7 | OKpyarolen cpesl https://m.edsoo.ru
/00ae4270
bubnuoreka

6 | Ponb xuMuu B perieHuu 1 IHOK

8 | sKomoruyeckux mpodiem https://m.edsoo.ru
/00ae4270

OBILEE KOJIMYECTBO 68
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