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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHUHK Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOM IMPOrpaMMbl OCHOBHOTO
obmero ob6pazoBanus, npeactaBieHHbx B PI'OC OO0, a Takke Ha OocHOBE (emepanbHOU
pabodeii mporpaMmbl BOCIIUTAHUS U C YIETOM KOHIEMIMH MPENoJaBaHus y4eOHOTo mpeaMeTa
«Xumus» B 00pazoBaTeiabHbIX oprannzanusax Poccuiickoii @eneparu.

[Iporpamma 1o XuMHHM Oa€T TPEACTABICHHE O LEAX, OOIIeH cTpaTeruu OOydeHus,
BOCIIUTAHHUSI W Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMH y4eOHOTO NpPEAMETa, yCTaHABIMBACT
00s13aTebHOE TPEIMETHOE COJAEpIKaHME, MPEAyCMaTpUBAET paclpe/le]ieHHe ero Mo Kiaccam u
CTPYKTYpUPOBaHUE IO pa3fesiaM U TeMaM MPOrpaMMBbl [0 XUMHHU, ONPEIENIeT KOJTUIECTBEHHbIE
1 KaUeCTBEHHBIE XapaKTEPUCTUKHU COAEPIKAHUSL, PEKOMEHAYEMYIO II0CIIE10BATENbHOCTh U3YUEHUS
XUMHUHU C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKHU Y4eOHOro Impoiiecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUarouXcs, ONpeaeisieT BO3SMOXKHOCTH MTPeIMETa JUIsl peain3aun
TpeOOBaHUIl K pe3yibTaTaM OCBOEHMSI OCHOBHOM 00pa3oBaTeNbHON IporpaMmbl Ha YpPOBHE
OCHOBHOTO 00IIero o0pa3oBaHMs, a Takke TpeOOBaHUU K pe3ynbTaraM OOY4YeHHS XUMHUU Ha
YpPOBHE IIefiell M3yueHusl mpeaIMeTa U OCHOBHBIX BHIOB yU4e€OHO-IIO3HABATENbHON NEATEeIbHOCTH
00y4aroImerocs o OCBOCHUIO y4eOHOTO COJICPKAHMUS.

3HaHUE XUMUH CIYXKHUT OCHOBOMW Ui (HOPMUPOBAHHS MUPOBO33PEHHUS 00yUaroIIerocs, ero
MIPe/ICTAaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT POPMUpPYEMbIE XUMHEH
MIPE/ICTaBICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BELIECTB B MPUPOJE, O MYTAX
pelieHrs TriI00albHBIX MPOOIEM yCTOMYMBOTO Ppa3BUTHSI 4YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIEBON U 3KOIOTUYECKON 0€30MacHOCTH, TPOOIIEM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peann3alii BO3MOXKHOCTEH /711 CAaMOPa3BUTHUS U POPMHUPOBAHUS KYJIbTYpPHI
JUYHOCTH, €€ o011ei U (PyHKIIMOHATBHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yYaromumxcs,
HaBBIKOB HUX  CaMOCTOSITEJIbHOM  y4yeOHOM  AESATENbHOCTH,  OSKCHEPUMEHTAIbHBIX U
HCCIIEIOBATENILCKUX YMEHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM KU3HU, TaK U B
npodeccnoHanbHOM NesSTeNbHOCTH;

3HAKOMUT €O CHEUM(PHUKON HAYYHOTO MBILIUICHHS, 3aKJIaJIbIBAE€T OCHOBBI LIEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPHUPOBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ITAaloM B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YYarOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJAE, K UEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOIHYECKoe oOpa3oBaHHE
oOyJaronmxcs.

JlanHble HampaBjIeHUS B OOYYCHHUH XUMHUU OOECIICUMBAIOTCS CIEIM(PUKON COIEpIKaHM
y4eOHOro mpeaIMeTa, KOTOPBIH SBIISETCS MeIaroriuecky aanTUPOBAHHBIM OTpaKEHUEM 0a30BOM
HayK{d XMMUHU Ha ONPEEIEHHOM 3Tarne e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 0011ero oOpa3zoBaHHs OPUEHTHPOBAH Ha OCBOCHHE
00yJaroIMMHUCs CUCTEMbI TIEPBOHAYATBHBIX MOHSATUNA XUMUH, OCHOB HEOPTaHUYECKON XUMHUH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHSATHI OPraHu4eCKONH XUMHUU.

CrtpykTypa colepskaHus MPOrpaMMBbI 10 XUMUU CHOPMUPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja k €€ msydeHuro. CopepxaHue CKJIaAbIBAETCS U3 CHUCTEMbI MOHSATHH O XMMHMUYECKOM
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JJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XuMHYecKod peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 10 NPHUHIMILY IOCIEN0BATEIBHOIO Pa3BUTHs 3HAHUM Ha OCHOBE
TEOPETHUYECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /1. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMUU;

— Y4EeHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeACTaBIeHUHN 00 3JEKTPOIUTUYECKOM TUCCOLMAllMU BEIIECTB B PaCTBOpaXx.

Teopernueckne 3HaHMS PACCMAaTPUBAIOTCS HA OCHOBE AMIIMPHUUYECKU IIOJYYEHHBIX M
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEILHO OT OAHOTO YPOBHS K IPYTOMY, BBITOIHSSA
(GbyHKIUU OOBSICHEHUS M TPOTHO3UPOBAHHS CBOMCTB, CTPOSHHS M BO3ZMOYKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS U TIOJYyYEHUS U3yYaeMbIX BEILECTB.

OcBoeHue mTpoOrpaMMbl IO XUMHH CIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTaBJISIONIeH HAay4YHON KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUSI K HAYYHOMY 3HAHUIO U METOJIaM [I03HaHUs B Hayke. M3yueHue xummu
MIPOUCXOIUT C MIPUBJICUCHNEM 3HAHHI U3 paHee U3YUEHHBIX y4eOHBIX TpeaMeToB: «OKpyXKaroImui
Mup», «bronorus. 5—7 knaccel» U «Pu3uka. 7 Ki1ace.

[Ipu u3yyeHnr XUMUU NPOUCXOAUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKOM HayKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON NeATeIbHOCTH YeJoBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOW KyIbTyphl. 3ajadya y4eOHOro mpeaMeTa COCTOMT B (hOpMHpOBaAHHUH
CHCTEMBbl XMMHYECKHX 3HAaHUH — Ba)KHEHIINUX (aKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHUH, JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAayKH, B
MPHOOIICHNN K HayYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB U XUMUYECKHUX PEaKIHil, B
(GbopMUpPOBaHMM M PAa3BUTHUH I[IO3HABATENbHBIX YMEHUH M HUX TMpPUMEHEHUH B YydeOHO-
MO3HABATEIBHOM U yueOHO-MCCIIEIOBATENILCKOM IeITENbHOCTH, OCBOGHUH MPaBU 0€30MacHOTO
oOpallleHus C BEIECTBAMU B IIOBCETHEBHOMN JKHU3HU.

[Ipy m3ydyeHMHn XUMUU Ha YpOBHE OCHOBHOI'O 0OIEro oOpa3oBaHUsl BaKHOE 3HAYCHHE
prOOpeNn Takue e, KaK:

— (hopMmupoBaHHEe MHTEIUIEKTYalbHO PA3BUTON JMYHOCTH, TOTOBOI K camM000pa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOATEIHHOMY TMPHUHSATHUIO PELICHHH, CIOCOOHOW aJanTupoBaThbcsi K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KHU3HH;

— HamnpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTHMYecKoe MpHOOIIEHHEe OO0yJaromuxcs K
CaMOCTOSITENTLHOM ~ TMO3HABaTEeNbHOM  JESATENbHOCTH, HAYYHBIM  METOJaM  IIO3HaHUA,
(hopMHUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUH;

— oOecnieueHne YCIOBUH, CIHOCOOCTBYIOUIMX NPUOOPETECHHIO OOYYaroIIMMUCS OIbITa
pa3HoOOOpa3HON JAEATEIbHOCTH, MO3HAHUS M CAaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— bopmupoBanue 00mIIeH HYHKIIMOHAILHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHclie YMEHHUI 00BSCHATH U OIICHUBATD SIBJICHHS OKPY>KAIOILIEr0 MUPA, UCIOJIb3YS 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU M3yYEHUU XHUMHUU, MPUMEHATh UX MPHU PEIICHUU MpoOJeM B MOBCETHEBHOM
KU3HU U TPYJOBOMU AESITEIBbHOCTH;

— (hopMupoBaHue y 00y4arOUMXCcsi TyMaHUCTUYECKUX OTHOIIECHUH, TOHUMAHUs LIEGHHOCTH
XUMHUYECKUX 3HAHMW A7 BBIPAOOTKH SKOJIOTMYECKU II€JIECOO0pPa3HOro MOBEACHHUS B OBITY U
TPYAOBOM AEATEIBHOCTH B LEISAX COXPAHEHHUsI CBOETO 3J0POBbSI M OKPYKAKOMIEH MPUPOIHON
CpeIbl;
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— pa3BUTHE MOTHBALIMHU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOGHHUS OOIIEYENIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodWIIs U HAITPABICHHOCTH AaJbHEHIIIETO 00yUeHHUS.

OO1ee 9MCIIO 9acoB, OTBEACHHBIX IS M3YYCHHS] XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaBisier 136 yacoB: B 8 kimacce — 68 gacoB (2 daca B Henen0), B 9 kiacce — 68
4acoB (2 yaca B HEZIETIO).
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COJAEPKAHUE OBYYEHUSA

8 KJIACC

IlepBoHayajibHBIEe XMMHYECKHE IIOHATHSA

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YeJIOBEKAa. XUMHsS B cHCTeEME HaykK. Tena u
BeniecTBa. duznueckre CBONCTBA BEIIECTB. ArperaTHoe cocTosinue BeecTB. [[loHsTue o MeTomax
Mo3HaHus B XUMHH. UucThie BemecTBa U cMecu. CiocoObl pa3ieiieHusl CMece.

ATOMBI UM MOJIEKYJBbl. XHUMHUYECKHE 3JIeMEHTHl. CHMBOJBI XUMHUYECKHX DJIEMEHTOB.
IIpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xummueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH TIOCTOSTHCTBA
cocraBa BeuiecTB. OTHOcuTeNbHas aroMmHas Macca. OTHocHUTedbHasE MOJIEKYJspHas Macca.
MaccoBas 10711 XUMHUYECKOT0 3JIEMEHTAa B COCTUHEHHH.

Konunuectso BeniectBa. Monb. MosnsipHas macca. B3auMocBs3b KOJIM4YECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamM XMMHUECKUX COSAMHEHHH.

@usnyeckue U XUMHUUYECKUE SIBICHUA. XUMHUYECKas peakuus U €€ IpU3HAKU. 3aKOH
COXpPAaHEHHUs Macchl BELIECTB. XUMHUECKUe ypaBHeHUs. Kiaccudukanus XUMHUUECKUX peakiui
(coemuHeHUsI, pa3IoKEeHHS, 3aMeIICHUs, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOH, MpaBUIaMU pabOThl B JIaOOpaTOpUU U MpUEMaMHU
oOpamieHust ¢ 1a00OpPaTOpPHBEIM 00OPYJOBAaHWEM, W3YYECHHE M ONMHUCAHWE (DU3MYECKUX CBOWCTB
00pa31oB HEOPraHUYECKHUX BEIIECTB, HaOMroAeHue pru3nueckux (TJIaBieHHe BOCKA, TastHAE JIbJa,
pacThpaHue caxapa B CTYNKE, KUTIEHUE M KOHJIEHCAIMs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAIMBaHNUE METHOM IMMPOBOJIOKH, B3aMMOJICUCTBHE MeJla C KUCIIOTOM) sIBJICHUH, HAOII0/IeHEe 1
OINMCaHNE MTPU3HAKOB MTPOTEKAHNS XUMUYECKUX peakluil (pa3iiokeHne caxapa, B3auMOJAeCcTBHE
CepHON KHUCIIOTHI € XJOpuaoM Oapus, paszinoxeHue ruapoxkcuna meau (1) mpu HarpeBanum,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu mMeau (II), m3ydenne crnocoOoB pa3eneHus CMecei:
C TIOMOIIBI0 MAarHuTa, (UIBTPOBAaHWE, BBIIAPUBAHUE, IUCTHIULALMUS, XpoMmaTorpadus,
MPOBEJICHUE OYUCTKM MOBAPEHHOW COIM, HAOMIOJCHHWE U OMHCAHHE PE3YIbTAaTOB MPOBEACHUS
ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3/IaHUE MOJEIEH MOJEKYI
(IIapoCTEpKHEBBIX).

Baskneiimue npeacTraBuTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopog — 3l€MEHT UM NpOCTOE BEHIECTBO.
Haxoxpaenue kuciaopoja B nmpupojie, pu3ndeckue 1 XUMUYeCKHe CBOMCTBA (peakMi FOpeHus).
Oxcunpl. Ilpumenenune kuciaopoga. CrocoObl MONydeHHs KUCIOpoAa B JabopaTopuu H
MPOMBIIIIEHHOCTH. KpyroBopoT kucimopona B mpupoae. O30H — amioTpornHas Moaudukaims
KHMCJIOPOJIA.

TernoBoit 3ppeKT XUMHYECKOH peakIuHh, TEPMOXMMHUYECKHE YpaBHEHHUS, O5K30- H
SHJAOTEPMUYECKHE peakiuu. TOIIMBO: Yrojib M METaH. 3arpsA3HEHUE BO3[yXa, YCHIICHHE
napHUKOBOTO d(dekTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon —snemeHT 1 poctoe BemecTBo. Haxoxnenue Bogopoaa B mpupoe, Gpu3ndeckue
U XUMHYECKUE CBOIMCTBA, MPUMEHEHUE, ciocoObl noiaydyeHus. Kucnotsl u conu.

Mounsipabiit 00BEM razoB. PacuéTbl 0 XUMHUYECKUM YPABHEHUSIM.

@dusnueckue cBoKcTBa BOoAbl. Boma kak pactBoputens. PactBopsl. HacwleHHble n
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boie. MaccoBast 101 BeleCTBa B
pactBope. XuMHUeckue cBoiicTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB B NMPUPOAE U B KU3HU
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yenoBeka. KpyroBopoT Boawsl B mpupoje. 3arpsisHEHHE MPUPOIHBIX Boa. OXpaHa M OYHMCTKA
MIPUPOJHBIX BOJ.

Knaccudukanus Heopranmdecknx coeanHeHuid. Oxcunpl. Kiaccudukanus OKCHIIOB:
coneoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aM(pOTepHBIC) B HecosieoOpasyromnre. Homenkmarypa
okcu10B. dusnueckre 1 XMMUYECKUE CBOMCTBA OKCUAOB. [lomyuenne okcuioB.

OcnoBanusa. Krnaccudukanus ocHoBaHWM: IWMIETOYM W HEPACTBOPHUMEBIE OCHOBAHMS.
Homenknarypa ocHoBanuil. dusznueckne M XHMMHYECKHE CBOMCTBA OcCHOBaHui. I[lomydenue
OCHOBAaHHMI.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucnor. Ousnueckue U XUMUYECKHE
cBoricTBa KUCHOT. Psg akruBHocT MetaiuioB H. H. bekeroBa. [lonydenne KuCIor.

Comnu. Homenkiarypa coseil. @usnyeckue U XMMHUECKUe cBoiicTBa coisiedd. Ilomyuenue
COJIEH.

I'enetnyeckas cBS3b MEXAY KJacCaMU HEOPTAaHUUYECKUX COSAMHEHUN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeesIeHUE COIepKaHMsI KHCIOpOoAa B BO3AyXe, MOIy4YeHue, cooupanue,
pacro3HaBaHHE€ M HM3y4y€HUE CBOMCTB KHUCIOpOAa, HaOIIOJCHHE B3aUMOJICHCTBHUS BELIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3laMi OKCHJIOB W ONHCAHHE WX CBOWCTB, MOJy4YeHHE, COOMpaHHME, pACIO3HABAHHUE U
M3Y4YEeHHE CBOMCTB Boaopoda (TopeHue), B3auMmojencTBuEe Bojopona ¢ okcuaoM menu (II)
(BO3MOYKHO MCITOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOACHHE 00Pa3I[0B BEIIECTB KOJIUIECTBOM |
MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMNpEAeNEHHOM MaccoBOil J0ieil pacTBOPEHHOrO BEIIECTBA,
B3aUMOJICHICTBHE BOJBI C MeTaUlaMH (HaTpueM M KajbllieM) (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), MCCIEOBaHNE OOpPa3IOB HEOPTAaHUYECKUX BEIIECTB PA3MUYHBIX KIIACCOB,
HaOlto/IeHNe M3MEHEHHS OKPacKH WHAMKATOPOB B PAcTBOpaxX KHUCIOT U IIEJIOYEH, M3ydyeHHUE
B3auMoeicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOI KUCIOTHI, KUCIOT C METAJJIAMH, PEAKITUH
HEUTpaau3aluy, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHU, BEITECHEHUE OJHOIO METajljla IpyruM
W3 pacTBOpa COJH, pPEIIEHUE SKCIIEPUMEHTATbHBIX 3a1ad Mo Teme «BaxkHeilmue Kiacchl
HEOPraHUYECKUX COCAMHEHUN.

Ilepuoanyeckuii 3axoH U Ilepuoguyeckass cucrema xuMu4yeckux jiemenros /. WU.
MenpeneeBa. CtpoeHne aToMOB. XUMH4YeCKasl CBA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MONMBITKH KIacCUPUKAIINN XUMUUECKHUX IeMeHTOB. [IoHATHE O Tpynmax CXOMHBIX
AJIEMEHTOB (IIEIOYHBIE U IIET0YHO3EMENbHBIE METAIIJIbI, TAJIOT€HbI, HUHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCHUIBI U THAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema Xumudeckux odnemeHtoB [[. .
MenneneeBa. KopoTkonepuoanas u umHHoOnepuonHas ¢opmbl [leproandyeckoit cucTembl
xumuueckux snemeHToB [[. WM. MenneneeBa. Ilepuonst m rpynnbel. PU3MYECKUH CMBICI
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEePHO/Ia U IPYIIIbI AIIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpOeHUE 3IEKTPOHHBIX
obonouek aromoB TmepBeix 20 xumudeckux snemMeHToB Ilepmommueckoit cucremsr [ U.
MenpeneeBa. XapakTepuCcTHKa XUMHUYECKOTO 3JIEMEHTA 10 ero noijioxkeHuto B Ilepuonnueckoit
cucreme J[. 1. Menpaeneesa.

3aKOHOMEPHOCTH U3MEHEHHS paguyca aTOMOB XUMUYECKHX JIEMEHTOB, METAJUTMUECKUX U
HEMETAIJTNYECKUX CBOMCTB IO TPYIIaM U MEePUOJIaM.
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3nauenue [lepuonnyeckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKu U nipakTuku. J[. M. MennaeneeB — yd€HbIN U TpaXkJaHUH.

Xumnyeckas CBS3b. KoBanenrnas (monsipHas u HEMoJsIpHast) CBS3b.
DNeKTPOOTPULATENILHOCTh XUMUYECKHX 3JIeMEHTOB. FloHHas CBA3b.

Crenenp okuciaeHus. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peaklinu. IIporiecchl OKuCIeHus
U BOCCTaHOBJICHHA. OKHUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii sIkcnepumenm:

u3yuyeHue OoO0pa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOpPaMHU KUCJIOT U ILIEN0YEH, IPOBEAEHUE ONBITOB, WJUIFOCTPUPYIOLIUX HMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKINI (TOpEHHE, PEaKIINK Pa3I0KEHUs], COeAUHEHNUS ).

Meoscnpeomemnuwie céa3u

Peanuszanus MEXNpPEAMETHBIX CBA3€H NPU U3yYEHUU XUMHHU B § KJIACCE OCYILECTBIAETCS
gepe3 UCI0JIb30BaHue KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SIBIISIOLIUXCS
CUCTEMHBIMU JJI OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO1u11e ecTeCTBEHHO-HAyUHbIE MIOHATHS: HAY4YHbIH (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAJIH3,
CUHTE3, KiaccuUKanus, NEepUOJAUYHOCTh, HAOIIOJIEHUE, OHKCIEPUMEHT, MOJIeIHpPOBaHHE,
U3MEPEHUE, MOJIEIb, SIBIICHHE.

@dusuka: MaTepus, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUM 3apsij, BEIIECTBO, TeNo, O0bEM, arperatHoe
COCTOSIHME BEIIECTBA, Ta3, (U3NYECKHE BEIUYMHBI, €IMHUIBI U3MEPEHHs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE IOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas1 peakuus

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema XumMudeckux odaemeHtoB [[. .
MenpeneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB XHMHYECKUX
JJIEMEHTOB IIEPBBIX TPEX IIEPUOMAOB, Kalus, KalbLMs M UX COCAMHEHUH B COOTBETCTBHM C
IIOJIOKEHUEM JIEMEHTOB B lleproandeckoi CUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMHUYECKOM CBSI3U. THIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAIUIMYECKOM PEIETKY U BUJJA XUMUYECKOU CBA3H.

Knaccudukanus u HOMEHKIIaTypa HEOPraHWYECKHX BEIIeCTB. XUMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjlaccaM HEOPraHWYECKUX COEOUHEHMH, M€HETHYecKas
CBSI3b HEOPTraHMYECKUX BEILECTB.

Knaccugukanuss XMMUYEeCKAX peaKkuil Mo pa3IuYHbIM MpHU3HAKaM (TI0 YHCIY U COCTaBy
Y4YaCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIUIOBOMY (P (EKTY, 0 N3MEHEHHIO CTENICHEW OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB, 110 O00paTMMOCTH, [0 YYacTUIO Karajusaropa). OK30- U
9HAOTEPMHUYECKUE PEAKIIMH, TEPMOXUMHUYECKUAE YPAaBHEHUS.

[TonsaTue o ckopoctu XuMmMHueckoi peakuuu. IloHsTHE 00 0OpPaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX M TIeTEpOreHHbIX peakuusax. lloHsatue o
kartasnnse. [IordaTne 0 XuMHIEeCKOM paBHOBECHH. PaKTOPBI, BIUSAIOIINAE HA CKOPOCTh XUMUYECKON
PEeaKIMH U MOJ0KEHNE XUMUYECKOTO PABHOBECHSL.

OKuCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, 3JIEKTPOHHBIH OajlaHC OKHMCIMTEIbHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlIeHWE YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BAaHUEM METO/1a JICKTPOHHOTO OayiaHca.
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Teopust 37AEKTPOIUTUYECKON AUCCOLMALUHU. DIEKTPOIUTHl U HEAEKTPOJINThl. KaTnoHsl,
aHUOHBI. MeXaHN3M JUCCOLUAIMU BEILIECTB C PA3IMUHBIMU BUJAMHU XUMUYECKOH CBs3U. CTENEHb
nucconyanuy. CUIbHbIE U CIIa0bIe 3IEKTPOIIUTHI.

Peakiium monHoro oOmeHa. YCIOBHS MPOTEKAaHUS PEAKIWHd MOHHOTO OOMEHa, MOJIHBIC U
COKpalI€HHbIE MOHHBIE ypaBHEHMsS peakuuil. CBOWMCTBa KHCIOT, OCHOBAHMHM U COJIEM B CBETE
Mpe/ICTaBICHU 00 3JIeKTpONUTHYECKOM aucconuanuu. KadecTBeHHblEe peaklMM Ha HWOHBIL.
[TousiTe o runponun3e comen.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHUE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEILIECTB —
METAJUIOB M HEMeTauloB (Tpadura W anmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM peakUMM OT BO3JEHCTBUS Ppa3IUYHbBIX
(hakToOpoB, UCCIEIOBAaHHUE SJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIECCa AUCCOIHAINU
KHCIIOT, 11IeJI0Yei U cosel (BO3MOKHO HCIOJIb30BaHNE BUIE0 MaTEPHAIOB), TPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH NPOTEKaHUs peakuuil MOHHOTO oOMeHa (oOpa3oBaHHE OcCaiKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIBI), OIMBITOB, WILTIOCTPHPYIOUIUX MPHUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKlUUi (FOpeHHEe, peaklUu pPa3JIoKEHHUs, COCIMHEHUS), paclio3HaBaHUE
HEOPraHMYECKHUX BELIECTB C IIOMOINbIO KAueCTBEHHBIX pEaKUuid Ha MOHbI, pEUICHHE
SKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTa/iibl M X COeAUHEHUS

OOmrast xapakTepucThKa ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
crerieHu okucieHus. CtpoeHne W (U3UYECKHUE CBOMCTBA MPOCTHIX BEHIECTB — TaJOTCHOB.
XuMUYecKre CBOMCTBAa Ha NIpuUMepe XJopa (B3aMMOJEWCTBHE C MeTalJlaMH, HeMeTallJlamH,
menoyamu).  XaopoBogopoa. ConsiHas KHACIOTa, XHMHYECKHE CBOWMCTBA, IMOY4YEHHE,
IIpUMeHeHue. [IeficTBre X10pa U XJIOPOBOOPOJA HAa OPraHU3M 4YelloBeKa. BaxkHenme XIopuasl
U UX HaXO0XJCHUE B IPUPOJIE.

Oobmas xapakrepuctuka siaeMeHToB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne u (U3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHbIE MOAUGUKALIUN KUCIOPOJa U cepbl. XUMHYECKHE CBONCTBA
cepbl. CepoBoJopoJl, CTpoeHHE, (PU3NYECKHE U XUMHUYECKHe cBoWcTBA. OKCHIBI Cepbl Kak
MPECTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3UUYECKHUE U XMMUYECKHE CBOWCTBA
(oO1ue Kak MpeacTaBUTeNs Kiacca KUCIOT U creruduueckie). XUMUYECKUE PeaKIiy, JIexalie
B OCHOBE IIPOMBIIIUIEHHOTO CIIOCO0a MOTy4YeHUs CEpHOM KUCIOTHI. [IpuMeHenue cepHoit KUCIOTHI.
Conm cepHOM KHCIIOTBI, Ka4eCTBEHHas peakius Ha cyiabdar-uoH. Haxoxnenuwe ceppl u e€
COEIUHEHMI B MpHUpoAe. XUMUYECKOE 3arpsA3HEHNUE OKPYXAOUIEH Cpelbl COEAUHEHUSIMHU CEPbI
(KUCIOTHBIE AOXIH, 3aTrPSA3HEHHE BO3IyXa H BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpynnsl. OCOOSHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHUSA. A30T, pPaclpoCTpaHEHHEe B Tpupone, ¢uzuyeckue u
XUMHUYecKue cBoicTBa. KpyroBopor a3ora B npupoje. AMMHaK, ero pu3nueckue U XuMHU4YecKHe
CBOICTBa, MostydeHue u npumeHenune. Coinu aMMOHUS, UX (PU3NYECKHEe U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMs. A30THas KHCJIOTa, €€ MOJIy4YeHHE,
¢usznyeckue M XUMHUYECKHE CBoilcTBa (oOmIMe Kak MpeAcTaBuUTeNs Kiacca KUCIOT U
cnenuduueckue). lcrnonpzoBaHue HUTPATOB U COJEHl aMMOHHUSI B KayeCTBE MMHEPAIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCNUHEHUSIMHU a30Ta (KUCJIOTHBIS
JOXKIM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOJOEMOB). Docdop, amtoTponHble MOAUPUKAIUU
dbocdopa, duzmveckue u xumuaeckue cpoiictBa. Okcua docdopa (V) u dochopHas KuCIOTa,
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¢u3znueckue M XHMHUYECKHE CBOWCTBa, moiydyeHue. Mcronb3oBanue ¢(ocpaToB B KauecTBe
MUHEPAJIbHBIX Y100pEHUH.

OOmast xapakrepucThka 3j1eMeHTOB I[VA-rpynmbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKHUCIIEHUS. YTJIEpOJl, aJUIOTPOIHbIE MOAU(UKALIUY, PACTIPOCTPAHEHUE B
npupoje, pusnueckue 1 XuMHUIecKue cBoicTBa. Ancopbuus. KpyroBopot yriepona B mpupose.
Oxcunpl yriaepona, ux (Gpu3MuecKkue U XMMHUYECKHUE CBOMCTBA, ACHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJOTUYECKHUE MPOOJIeMbl, CBS3aHHbIE ¢ okcuoMm yriaepoaa (I1V),
TUIIOTE3a TI100aJbHOTO MOTEIJICHNs] KIMMAaTa, MapHUKOBBIM 3¢ ¢eKkT. YroibHas KUCIoTa U e€
CONM, UX (pU3MUeCKHMe M XMMHUYECKHE CBOMCTBA, MOJydyeHHEe M INpuMeHeHue. KadecTBeHHas
peaknus Ha KapOoHAT-MOHBIL. Mcnonap30BaHne KapOOHATOB B OBITY, MEIUIINHE, IPOMBIIIIJICHHOCTH
U CEIbCKOM XO35HCTBE.

IlepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCJUHEHUSX YIJIepoAa
(MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KucnoTa). [IpupoHble HCTOUHUKI
yTJIEBOOPOIOB (Yroib, MPUPOIHBIN Ta3, HE(PTH), MPOAYKTH X MepepadoTku (OCH3HUH), UX POJIb
B OBITY ¥ TpOMBIIIICHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKUpax, Oenkax,
yriaeBoJlax — M HUX POJM B KM3HM YeJoBeKa. MarepHalbHOE €IMHCTBO OPraHUYeCKUX H
HEOpPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, IOJyYeHHE M NPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme npeacraBieHuss o0 oxcuzpe kpemHus (IV) u
KpEeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeimue
CTPOUTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IIeMEHT, OeTOH, jkene300eToH. IIpobiemsr
0€30I1aCHOT0 UCIIOJIb30BAHUS CTPOUTENBHBIX MAaTEPUANIOB B IOBCEIHEBHON KHU3HH.

Xumuueckuii IKcnepumenn:

n3yueHre oOpa3loB HEOPraHWUYECKHX BEIIECTB, CBOWCTB COJSHON KHCIOTHI, POBEICHHE
KayeCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOJIIOACHUE MPU3HAKOB MX MPOTEKaHMS, OMBITHI,
oTpaxarue pU3NYECKUe U XMMHUYECKHE CBOMCTBA IaJIOT€HOB U UX COEIWHEHUH (BO3MOXKHO
WCTIOJB30BaHUE BHJCOMATEPHAIIOB), O3HAKOMJICHHE C 0Opa3lamMH XJIOPHIOB (TaJOreHUIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu ceppl M €€ COEAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJiEOMATEpPUAIIOB), HaONIOJeHUWEe Ipolecca OOYyIJMBaHMS — caxapa 1o  JeicTBueM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBICHHON cepHOI
KHUCJIOTHI, TIPOBE/ICHHE KaueCTBEHHOM peakinM Ha Cyiab(paT-WOH M HAOIIOJCHHE NpU3HaKa eé
MPOTEKaHHUs, O3HAKOMJICHHE C (PM3MYECKUMHU CBOMCTBaMHU a3zora, (pocdopa m Ux coenuHEHHI
(BO3MOYKHO MCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (OCPOPHBIX yI0OpEeHHUIH,
nojlydyeHue, coOupaHue, pacrno3HaBaHWE M M3yYCHHME CBOMCTB aMMHaka, IPOBEACHUE
KayeCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (oc]aT-uOH U N3yueHHe MPU3HAKOB UX MPOTEKAHUS,
B3alMO/JICICTBIE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJbIO (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), H3Y4YEHHE MOJEIeH KPUCTAUTMYECKUX pemeToKk anMasa, rpadura,
¢ysiepeHa, 03HaKOMJIEHHE € MTPOLECCOM a/IcOPOLIMK PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOMCTBOM IPOTHBOIa3a, ojlyuyeHue, CoOupaHue, pacrio3HaBaHUE U U3y4EHHE CBOMCTB
YIJIEKUCIIOTO Tasa, MpOBEJIEHHE KAayeCTBEHHBIX peakiuii Ha KapOOHAT M CHIIMKAT-HOHBI U
U3Yy4CHHE [PU3HAKOB MX IPOTEKAaHHs, O3HAKOMJIIEHME C TPONYKLHUEH CHIMKATHOU
MIPOMBIIIJIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 0 TeMe «BakHel1ue HeMeTallIbl U UX
COETUHEHUS.

MeTa/libl M MX COeIMHEHUSI

OO1m1ast XapakTepUCTUKA XUMUYECKHUX YJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX MOJIOKEHUS
B Ilepuoanueckoii cucreme xumuueckux snemeHToB . M. MenneneeBa U CTpOEHUs aTOMOB.

MepepnaH vepes [Anaznok 13.10.2023 15:39 GMT+03:00 // \\
cBafec38-2bdc-4ef5-849f-052182fe1as5 | I—J' \

CrpaHuua 9 ns 22 \\\i//"‘



Crpoenue MmetauioB. MerauMueckass CBA3b M METANIMYECKas KpUCTalNIM4ecKas pemérka.
DNEeKTPOXUMHUYECKUN psifl HanpspDKeHU MeTawioB. Pu3MuecKMe U XUMHUYECKHME CBONCTBA
MetaiioB. O0mue crnocoObl MmonydeHus MeTaaoB. [IoHsATHE O KOPPO3UU METANIIOB, OCHOBHBIE
Coco0Bl 3amMTHl WX OT Koppo3uu. CruraBbl (CTaib, YyryH, MIOPATIOMUHHNA, OpOH3a) M HX
MIPUMEHEHUE B OBITY U IPOMBIIIVIEHHOCTH.

[lenounble MeTaIBL: TOJIOKEHUE B [leproauyeckoit cucreMe XUMUYECKUX 3JIeMEHTOB [l
N. MenpaeneeBa, cTpoeHHE UX aTOMOB, HaXOXJEHUE B Mpupojae. OU3NUecKue U XUMUYECKUE
CBOICcTBa (Ha mpuMepe HaTpusl U Kamus). OKCUABI U THIPOKCHUIBI HATpus U Kanus. [IpumeHeHnue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[I{erounO3eMENBHBIE METAJUIBI MATHUN U KAJIBIUIL: 110JI05KEeHHE B [leproanueckoi cucreme
xumuueckux snemMeHToB J[. M. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIAEHUE B IPHUPOJIE.
®dusnueckue U XUMHUYECKHE CBOMCTBA MarHusl M Kajablus. BakHelline coeIMHEHUS KalbLUS
(okcun, rugpokcun, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomMuHuii: nonoxxenue B llepumonmyeckoil cucteme xumudeckux siemeHtos JI. U.
MenaeneeBa, CTpOEHHUE aTOMa, HaxoxaAeHUue B npupoae. Ousznueckue U XUMUYECKUE CBOWCTBA
amrOMUHUSI. AM(OTEpHBIE CBOMCTBA OKCHUA M TUIPOKCHIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xXumuueckux dyemeHToB [[. U.
MeneneeBa, CTpOCHHUE aTOMa, HAaXOXJeHUE B npupojae. Gusnyeckue U XMMUYECKUE CBOMCTBA
xeneza. Oxkcunapl, ruapokcuasl U comu xenesa (II) u xemesa (III), ux cocraB, cBOiCTBA H
IIOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIeHHE ¢ 00pa3aMi METaJIJIOB U CIJIABOB, X (PU3NYECKUMU CBOMCTBAMHU, U3yUCHHE
Pe3yIbTAaTOB KOPPO3UU METAILIOB (BO3MOXKHO UCIIOJIB30BAaHNE BUIEOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJCHCTBUSL OKCHMJIa KaJlbIMsl W HaTpus C BOJOM (BO3MOXHO HCIIOJIb30BAHHE
BHUJICOMATEPHAIIOB), HCCIEIOBAaHUE CBOWCTB JKECTKOW BOJBI, TpoOIlecca TOPEHHUs JKele3a B
KUCJIOpOoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUJCOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHHS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHUs, KaJbIUs, aJlOMUHUS, IUHKA, *kene3a (1I) u xenesza
(IIT), memm (1), HAOMrOIEHWE W OMHMCAHKME TPOIIECCOB OKPAIIMBAHUS INIAMEHH MOHAMHU HATpPHS,
Kaliusl U Kaibliug (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUANIOB), MCCIIEOBaHUE aM(DOTEPHBIX
CBOMCTB TUJIPOKCHIA ATIOMUHUS U TUIPOKCUIA [IUHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMe «BaxHenre MeTamuibl U UX COEAUHEHUSY.

X¥MHUSA U OKPYKAKWIIAs cpeaa

BemectBa u Marepuanbl B TOBCEAHEBHOM KU3HHM YelIOBEKa. be3ornacHoe MCIoiIb30BaHNE
BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. llepBas momois NpH XUMHYECKHX OXKOTax H
OTpAaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKPY KaloIIel cpenbl (MpeaesibHas JOMyCTUMasi KOHIICHTPaUs
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHNUH SKOJIOTHIECKUX TIPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasoB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIOB, IMTOJTMMEPHBIC MAaTEPHAIIHI ).

Mesxcnpeomemmnuie céazu

Peanuzanus MexnpenMeTHBIX CBSI3€HM MpU U3YyYEHUU XUMHUHU B 9 KJlacce OCYIIECTBIISIETCS
4yepe3 UCTO0JIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHM, TaK U TIOHSATUH, SIBIISIOIIAXCS
CHUCTEMHBIMHU JIJIs OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO11ue ecTecTBEHHO-HAayYHbIE MOHATH: HAYUHBIH (DakT, TUIOTE3a, 3aKOH, TEOPHS, aHAIH3,
CUHTE3, KiaccuuKanusi, NepUOAUYHOCTb, HaONIOEHNE, OHKCIEPUMEHT, MOJEIHpPOBaHUE,
WU3MEpEHUE, MOJICIh, SIBJICHHUE, TAPHUKOBEIN 3(D(PEKT, TEXHOTOTHSI, MAaTEPHUATIBI.
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®usuka: Marepusi, aToMm, OJJIEKTPOH, HIPOTOH, HEUTPOH, HMOH, HYKJIUJ, HW30TOIbI,
pPaIMOaKTUBHOCTh, MOJIEKYNa, OSIEKTPUYECKU 3apsija, TPOBOJHUKH, TOIYNPOBOIHUKH,
TMDJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, Tas3,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTUYECKAsl PEIETKA, CIUTaBbl, (DU3MYCCKHUE BEIIMIMHBI, SIMHHUIIBI
M3MEpEHus, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE31b1, CONHIIE.

buonorus: dorocunTe3, npixanwe, Omocdepa, dKOCHCTEMa, MUHEPAIbHBIC YIO0OpEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOPHBIE MOPOABI, IOJIE3HBIE
HCKOMaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INTPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0J1¢ 00Y4YEeHUS XUMUU B €IMHCTBE YUeOHOW U BOCIIUTATEIILHOMN AESITENbHOCTU B
COOTBETCTBUM C  TPAJAWLUOHHBIMU POCCUHCKUMU  COLUUOKYIBTYPHBIMH M  JYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, MPUHATHIMU B OOINECTBE MpaBUIAMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MpOIEccaM CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COLUATH3AINHN 00YJarOIIUXCS.

JlnyHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOI TO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMH U PACIIMPEHUE OMbITAa JCATEIHLHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpMOTH4€eCKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIUI0, TIOHMMAHUS 3HAUeHUs XMMHYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGOpPMAIMEH O MEPENOBBIX JOCTHKCHUSIX M OTKPBITHIX
MHPOBOM M OTEUYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTHA B HAYYHBIX 3HAHHUSIX 00 YCTPOHCTBE
MHUpa U 00IIeCTBa;

2) rpaskIaHCKOT0 BOCTIUTAHUS:

MPEACTABJICHUSI O COIMAIBHBIX HOPMAax M TMPABWIAX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIGKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOW, Y4eOHO-
HCCIIEIOBATENbCKOM, TBOPYECKOM U APYTUX BUIAX AEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOii
COBMECTHOH [1€ATeIbHOCTH NMPHU BBHINOJHEHUU Y4E€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHIOJHEHUH
XUMHYECKHUX IKCIIEPUMEHTOB, CO3JJaHUH YU4EOHBIX MPOEKTOB, CTPEMIICHUS K B3aMOIIOHIMAHHIO
¥ B3aMMOINOMOINM B MpoIecce 3TOM y4eOHOU AesITeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE
MOBEICHUE U MOCTYIKN CBOMX TOBAPHIIICH C TTO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCIIEICTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33PEHYECKUE  NPEJCTaBIEHUS O  BEUIECTBE M  XMMHUYECKOW  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM W COCTAaBISAIONIME OCHOBY s
MMOHUMAHHUS CYIITHOCTH HAYYHON KapTUHBI MUPA, IPECTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MIPUPOJIbI, B3AUMOCBA3SIX YEJIOBEKa C MPUPOJHON CPEOi, O POJIM XUMHUHU B MO3HAHUU
3THUX 3aKOHOMEPHOCTE;

[03HABAaTEJIbHbIE MOTHUBBI, HANpPABJICHHbIC HA IMOJIYYEHUE HOBBIX 3HAHUU IO XHUMHH,
HeoOXonuMBble 1711 OOBSCHEHUS HaONIOIaeMBIX IIPOLIECCOB W  SBJICHUH, MO3HABATENbHOM,
MH()OPMAIIMOHHON Y YUTATEIBCKON KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIEHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, JOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeCc K OOyYeHHI0 M TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW U HMCCIIENOBATEIbCKON AESITETbHOCTH, K OCO3HAHHOMY BHIOODPY
HAIMpPaBIEHHOCTU U YPOBHs 00YYECHHUSI B TATbHEHUIIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbA:

OCO3HaHUE [IEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 37I0POBBIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUI M HENPUSTHE BPEIHBIX MPUBBIYEK
(ymoTpeOneHus aakorojisi, HapKOTUKOB, KypeHHUs), HEOOXOIMMOCTH COOJIIOJCHHS TIPABHUI
0€30MMacHOCTH NP OOPAIICHUH ¢ XMMHUYECKUMU BEIIECTBAMU B OBITY U PEATbHOM JKU3HU;
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5) Tpya0BOro BOCIMTAHUSA:

MHTEpEC K MPAKTUYECKOMY H3Y4EHHIO Mpodeccuii u Tpyaa pa3aIuyHOro poja, yBaXeHHe K
TPYIy U pe3yibTaTaM TPYA0BOH JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUSI TPEAMETHBIX
3HAHUH TI0 XHUMHHM, OCO3HAHHBI BHIOOD WHAMBUAYAJIBHOM TPAEKTOPUM MPOAOLKEHUS
0o0pa3oBaHMsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XHWMHUH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHEIHOW Npo(eCcCHOHATBLHON IeATEeIbHOCTH U Pa3BUTHS
HEO0OXOIUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCUOHANBHON Cpejie;

6) 3K0J10rMYEeCKOro BOCIMTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, NOHMMAaHHE IIEHHOCTH 3JI0pPOBOTO M Oe3omacHoro o0Opasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (U3NYECKOMY U TCHUXHYECKOMY 3JI0POBBIO,
OCO3HaHHWE LIEHHOCTU COOJIIO/ICHUs TPaBUiI O€30MacHOr0 MOBeIeHUs MPU paboTe C BelleCTBAMH,
a TaKXKe B CUTYALUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HHU JIIOJIEH;

CTIIOCOOHOCTH IPUMEHSTH 3HAHUS, TOJIy4aeMble TPU U3YYSHUN XUMHUH, JUTSI PELICHUS 3a/1a4,
CBA3AHHBIX C OKPYXKAIOLIEH IPUPOJHOM CpPENOM, M IOBBIIICHUS YPOBHSA 3KOJIOIMYECKOU
KYJIbTYpPbI, OCO3HaHUS INI00AJTBLHOTO XapaKTepa SKOJIOTMYECKUX MpoOJieM U MyTed X perieHHs
MOCPEACTBOM METOJIOB XMMHH, FKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCA UM B
[M03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATIBLHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranmpeIMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAUMMbIE s (POPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHLMUI, THIIOTE3a, (aKT, CUCTeMa,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
MpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 3TUX IPEeIMETOB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAyYHOW KapTHUHE MUpPa, U YHUBEPCAIbHBIE Y4eOHBbIC JCHCTBUS (I10O3HABATEIBHEIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHbIE), KOTOpble OOecreunBaoT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHON AESITETbHOCTH.

Ilo3HaBaTebHBIE YHMBepPCcAJbHbIEe YUeOHbIe IeiicTBUS

ba3oBble Jiornueckue AeicTBUA:

YMEHHUSI MCHOJIb30BaTh IPUEMBI JIOTUYECKOI'O MBIIIJICHUS MPU OCBOCHUM 3HAHMM:
PacKpbIBaTh CMBICI XUMHUYECKUX OHATUH (BBIACIATH UX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATh
B3aMMOCBSI3b C APYTMMHU TOHSTUSIMHU), HCIIOJIB30BATh TMOHSATHS A1 OOBSICHEHUS OTACIHHBIX
(hakTOB U SBJICHUI, BBIOUPATh OCHOBAHMS U KPUTEPUHU TS KiTacCU(UKALIMYA XUMUYECKUX BEIIECTB
U XMMUYECKUX DPEaKIHMi, yCTaHaBIMBATh MPUUYMHHO-CIEJACTBEHHBIE CBA3M MEXAY OOBbEKTaMU
W3YYCHHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTHBHBIC, NEIyKTHBHBIC, MO AHAJIOTHUH),
JIeaTh BBIBOJIbI M 3aKJIFOUEHUS;

YMEHHME MPUMEHSTHh B INPOLIECCe MO3HAHMS MOHATHUS (IIPEIMETHBIE U METaIlpEeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJNb3yeMble B XHMHH, IPEoOpa3OBHIBATh LIMPOKO
MpUMEHsSIeMbIE B XMMHH MOJICJIbHbIE MPEACTABICHUS — XUMUYECKHI 3HAaK (CUMBOJI 3JIE€MEHTA),
XuMHueckas ¢opMmylia MU ypaBHEHHE XMMHUYECKOM peakIuu — TMpH pPElIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/lay, C Y4YETOM OTUX MOJCIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC NMPHU3HAKH H3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHUYECKUX DPEaKLMH, BBIBIATH OOIIKME 3aKOHOMEPHOCTH, MIPUYMHHO-CIIEICTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3y4aEMBIX IPOLECCAX U SIBICHUSAX.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:
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YMEHHE HCIOJIb30BaTh IMOCTABIEHHBIE BOIMPOCHl B KAaYECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)K€ B KadyecTBE OCHOBBI sl (DOPMHpPOBAHUS THIOTE3bl MO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

MpuoOpeTeHne OmNbITa MO TUIAHUPOBAHUIO, OPraHU3allMd M TPOBEICHUIO YUYEHHUYECKHUX
9KCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOA0M IIPOLIECCa, CAMOCTOSITEILHO IIPOrHO3UPOBATh €T0
pe3ynbrat, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUYET O MpOAeaHHON padoTe.

Pabora ¢ unopmanmeii:

yYMEHHE BBIOMPATh, aHAIU3UPOBATH U UHTEPIIPETUPOBATh HHPOPMAIUIO PA3TMUHBIX BUOB
1 (hopM mpecTaBICHNUs, MOTYyYaeMYIO U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIApHAs JTUTEpaTypa
XUMHYECKOTO COJICPKAHWSI, CIIPABOYHBIE TOCOOUS, pecypchl IHTepHeTa), KpUTHIECKH OI[CHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE MPUMEHSTh pa3iINuHble METOBI U 3aIPOCHI MPHU MOUCKE U 0TOOpe HH(GOpMaLUU U
COOTBETCTBYIOIIUX JTAaHHBIX, HCOOXOAMMBIX ISl BHITIOJHEHUS! YICOHBIX U MO3HABATEIILHBIX 33124
OIpeNIeIEHHOIO THUMa, MPUOOpEeTeHHe OmbiTa B OOJIACTH MCIOJIB30BaHHUS HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO MCIOJIL30BAHUS PA3IMIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBHYIO (HOpMYy TIPEICTaBIICHUS
nH(pOpMallUM M WJUTIOCTPUPOBATH pEIllaeMble 3a/layll HECIOXHBIMU CXEMaMH, JuarpamMMamH,
npyrumu hopmaMu rpaduK U UX KOMOMHAIIMSIMU,

YMEHHE HCTOIb30BaTh U AHATU3UPOBATh B Tpolecce Y4eOHOW M HCCIIEAOBATENbCKOM
JEeSATebHOCTH HH(DOPMAIIHIO O BIUSHUH MPOMBIIIIEHHOCTH, CEIBCKOTO XO3SHCTBA M TPAaHCTIOPTA
Ha COCTOSIHHE OKPYXKaroIle MPUPOAHON Cpebl.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHS 3aJaBaTh BONPOCHl (B XoAe auanora W (WJIM) JOUCKYCCHH) TIO CYIIECTBY
oOcyxgaeMoi TeMbl, (HOPMYIHUPOBATh CBOM TNPEIOKECHHS] OTHOCHUTENBHO BBIMOIHEHUS
MpeJI0KEHHON 3a/1a4u;

YMEHUS MPECTABIATh MOJYYCHHBIC PE3YIbTaThl TO3HABATEIHHON JIEATETLHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JAeNaTh MPE3CHTAIMI0 pPe3yJbTaTOB BBINOJHEHUS XUMUYECKOTO
JKCIIepUMeHTa (J1abopaTOpPHOrO OMbITa, JTAOOPATOPHOM pabOThl MO MCCIEIOBAHUIO CBOICTB
BELIECTB, Y4€OHOI0 NPOEKTA);

YMEHHS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIHLHOU U
HCCIIEIOBATENbCKON NIeATEIbHOCTH MPU PEHICHHH BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE YdéTa
0o0IIMX HMHTEPECOB W COTJIACOBAaHUS MO3UIMKA (00CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPAUHALIUS COBMECTHBIX JCUCTBUMN, ONpPEETICHUEe KPUTEPUEB MO OILEHKE KayecTBa
BBITIOTHEHHOU PabOTHI U IPYTHE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

YMEHHE CAMOCTOATEIBHO ONPENENSTh LEIU ACSITEIbHOCTH, IIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO JIEATEIBHOCTb, BBHIOMPAThH
HanOosiee 3G (HEeKTUBHBIE CITOCOOBI PEIICHHS YI€OHBIX U MO3HABATEIBHBIX 33424, CAMOCTOSTEIHHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEAT0KEHHBIN allTOPUTM JACWCTBUI MPHU BHITIOTHEHUH 33 JaHHIA
C yuéTOM TONy4YeHHUS HOBBIX 3HAaHHM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3ysbTara 3asBJICHHON I€JIM, YMEHUE HCIONIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBHI, IIPE/AJIaraéMble B YCIIOBUHU 3aJIaHUM.

IHNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3YyIbTATOB II0 OCBOEHUIO O00S3aTENILHOTO COJEpKaHUS,
YCTaHOBJICHHOTO JIaHHOW (henepainpbHON pabouelt MporpamMMol, BBIACISIOT: OCBOCHHBIC
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oOyyarolMMUCSl HAay4HbIE 3HaHMsS, YMEHHUS U CHOCOObl JEHCTBUM, cnenupuyeckue s
NpEeIMETHOM o0sacTh «XuUMUs», BUABI JESATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINH, TPEOOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUSsX.

K xonmy oOyuenust B 8 kiiacce mpeMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaXkaTh C()OPMUPOBAHHOCTDH y O0OYUAIOIIUXCSl YMEHHUI:

® PpacKpbIBaTh CMBICI OCHOBHBIX XWMHWYECKHX MOHITHI: aTOM, MOJIEKYJla, XUMHUYECKUN
JJIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas W MOJIEKYJsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI MAacca, MaccoBasi 10JIs1 XUMUYECKOI0 3JIEMEHTA
B COCAMHEHHWM, MOJSIPHBI 00BEM, OKCHA, KHUCJIOTa, OCHOBaHHE, COIb,
AJIEKTPOOTPHIIATENIEHOCTD, CTENICHb OKUCIICHHSI, XUMUYECKask PeaKIusl, KITacCUPUKAIH
peaxkuuii: peakiuy COeIMHEHUS, PEAKIUHN PA3JI0KEHUs, pEaKLIUU 3aMEIICHUs], peaKkluu
oOMeHa, 3K30- U SHJAOTEPMUYECKUE PEAKIINH, TeTIOBON d(hPeKT peakiu, sIpo aroma,
ANIEKTPOHHBIN CIIOM aroma, aTOMHas OpOUTallb, paguyc aTOMa, XMMHYECKas CBS3b,
NOJIIpHAasl M HEIOJIApHas KOBAJIEHTHasl CBs3b, MOHHAs CBSA3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas J10JIs1 BEIECTBA (IIPOLIEHTHAs! KOHLIEHTPALKs) B paCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX IMOHSATUN M MPUMEHSTH 3TH
MOHSATHUS MIPU ONUCAHUM BEILIECTB U UX MPEBPAILCHHUI;

® CIIOJIb30BATh XMMHMUYECKYK0 CHMBOJIMKY JJIsi COCTaBiI€HHMsS (OpMyJd BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIN;

® OMpeneNniTh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCTUHEHUSX, CTEHCHb
OKHUCIJIGHUSI DJIEMEHTOB B OHMHApHBIX COEJUHEHMSX, MPUHAIJICKHOCTh BEIIECTB K
OIpeneIEHHOMY KJlaccy COEQUHEHUH 1o (QopMynaMm, BUA XUMHUYECKOH CBA3M
(KoBasieHTHasl U MOHHAs) B HEOPIraHUYECKUX COECTUHEHUSX;

e packpbiBath cMbica [lepuoanueckoro 3akona J[. M. MenaeneeBa: 1€eMOHCTpUPOBATH
MMOHMMAaHHUE MEPUOJUYECKON 3aBHCHUMOCTH CBOWMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXpPAaHEHHUS MacChl BELIECTB,
MTOCTOSIHCTBA COCTABa, AaTOMHO-MOJIEKYJISIPHOTO yY€HUs, 3aKOHa ABOTaIpo;

® ONHUCHIBaTh W XapakTepu3oBaTh TabmuuyHyto Qopmy I[lepuognueckoit cuCTEMbI
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHSITHS «TJIaBHas moAarpynna (A-rpymma)» u
«mmobounas moarpymnma (b-rpynma)», mample ¥ OOJIBIIME TIEPUOIBI, COOTHOCHUTH
0003HaYeHUs, KOTOpble UMeloTcs B Tabmuue «llepuoguueckas cucteMa XUMHYECKUX
anemeHToB [I. Y. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3aps] sjapa, oOIlee YUCIO DSJIEKTPOHOB U
pacnpeziesieHue X Mo 3JIEKTPOHHBIM CII0SIM);

e iaccu(UUIUPOBATh XMMHUECKHUE IJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMUYECKUE
peakuuu (II0 YMCIy M COCTaBY YYacTBYIOIIUX B PEAKLHUU BEIIECTB, 10 TEIJIOBOMY
spdexry);

® XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIAaCCOB, MOJTBEp)KJasi  ONHCAaHUE TIpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIHIA;

® IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHM IIPOTEKAHUS XUMHUECKUX MPEBPALICHUI B Pa3INYHbIX YCIOBUSX;

® BBIUKCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMHUYECKOT0 3JIeMeHTa 1o popMyJie COeIMHEHHUS, MaCCOBYIO JOJIO BEIIECTBA B

pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON Peakinm;
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MIPUMCHSTh OCHOBHBIC OIIEPAIlUU MBICIUTEILHOW JIEATSIPHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHHUE, 0000IICHNE, CUCTEMATU3AIINIO, KIIacCU(DUKAIINIO, BBISIBICHUE TPUYMHHO--
CIIEJICTBEHHBIX CBSA3€H — Ui M3yUeHUS CBOWCTB BEIIECTB M XMMHUYECKUX PEaKIIHil,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOII0/IEHUE, U3MEPEHUE, MOJIETTUPOBAHUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICJICHHBIN);

ClIeIOBaTh TPaBWJIaM T[OJH30BAHUS XUMHUYECKOH TMOCYIoW U J1ab0OpaTOpHBIM
o0OpyIOBaHUEM, a TaK)Ke IpPaBHJIaM OOpAIICHHs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBIMOJHEHUIO JTa00paTOPHBIX XUMUYECKHUX OIBITOB IO TIOMYYEHHIO U
coOMpaHui0 Ta3000pa3HBIX BEMICCTB (BOAOpPOAA M KHCJIOPOJAd), MPUTOTOBICHHUIO
pacTBOpPOB € OMPEACIIEHHON MacCOBOM J0JIE PACTBOPEHHOIO BEMIECTBA, IJIAHUPOBATH
U TIPOBOJMTH XUMHUYECKHE SKCIEPUMEHTHI 10 PAaCIO3HABAHUIO PACTBOPOB INEJIOYEH U
KHCIIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyc, (heHon(Tanent, METUIOPAHK U APYTHE).

K xonmy oOyueHus B 9 kJjiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaXkaTb C()OPMHUPOBAHHOCTD y O0yUAIOIINUXCSI YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IMOHSATHI: XUMHYECKUHA DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHMOH, IIPOCTOE BELIECTBO, CII0KHOE BELIECTBO, BaJICHTHOCTb,
ANEKTPOOTPHULATELHOCTh, CTENEHb OKHUCIICHHUS, XUMHYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOU 3(PPEKT peakuu, MOJb, MOJIAPHBIA 00BEM, pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOIUTHI, DJIEKTPOJIUTHUECKas AHCCOIUAINS, pEeaKIUl HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHe, OOpaTUMble U HeoOpaTHUMbIE peakiuw,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ pPEAaKLIMM,  OKHUCIUTENb,  BOCCTAHOBUTEINb,
OKHCJICHUE M BOCCTAHOBIIEHHE, aJUIOTPONHUsA, aM(pOTEPHOCTb, XUMHUYECKas CBS3b
(xoBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpHUCTaJUIMYecKas peuéTka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOH peakluu, MpelelbHO IOIyCTHUMas
koHuentpauus [1/IK Bemectsa;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHH U TPUMEHATH ITH
MIOHSTHSI IPH OMUCAHUH BEILIECTB M UX MPEBPAIICHUI;

UCIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBieHHs (OpMYyN BELIECTB U
YpPaBHEHUN XUMUUYECKUX PEaKIIMil;

OMpEeNEeNsaTh BaJEHTHOCTh U CTENEHb OKHCIECHHUS XHMHUYECKHUX DSJIEMEHTOB B
COEIMHEHMSX pPa3jIMYHOr0 COCTaBa, IPHUHAJJICKHOCTb BEIIECTB K ONpPEIEIEHHOMY
KJIacCy COeNMHEHUH 1o (Gopmyrnam, BHI XUMHUYECKOW CBs3HM (KOBaJICHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COEIUWHEHHUSX, 3aps]l HMOHAa 10 XUMHUYECKOH
dbopMmyIie, XxapakTep Cpelbl B BOJHBIX PACTBOPAaxX HEOPraHUYECKUX COCAUHEHUN, THII
KPUCTATIMYECKON PEMIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona J[. M. MenneneeBa u JeMOHCTPUPOBATH
€ro MOHMMAaHHWE: ONHKCHIBATh M XapaKTepu30BaTh TabamuHyo (Gopmy Ilepuogmueckoii
CUCTEMbl XMMMYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHS «IJlaBHasg mnoAarpymnma (A-
rpynma)» u «modounas mnoxarpynmna (b-rpymma)», manple W OONBIIME TEPUOIBI,
COOTHOCHUTBH 0003HaUEHUsI, KOTOPbIe UMEIOTCS B IEPUOANYECKON TabIHIIe, C YUCIOBBIMU
XapaKTePUCTHUKaMH CTPOCHHSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij sipa,
o0111ee YrCIIo JIEKTPOHOB U paclpeiesieHne WX 10 SJEKTPOHHBIM CIIOSIM), OOBSICHATH
o0mpe 3aKOHOMEPHOCTH B W3MEHEHHUU CBOKMCTB 3JIEMCHTOB W WX COCAMHCHUHN B
npejienax MajbIX MEePHOJOB U TJIABHBIX MOJATPYII ¢ y4ETOM CTPOEHUS UX aTOMOB;
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KJIacCU(PUITUPOBATh XUMHUYECKHUE IJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMHYECCKUE
peaknuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIUHM BEIIECTB, MO TEIMJIOBOMY
s¢dekTy, Mo U3MEHEHUIO CTETIEHEeH OKUCICHHUS XUMHUECKUX DJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) oOOmIMEe M cheuuduyecKkue XHUMHYECKHEe CBOMCTBa
MPOCTBIX U CIIOKHBIX BEILECTB, MOATBEP:K/Iasi ONMMCAHUE MTPUMEpPAMHU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTaBIISATb YPABHEHUS DJIEKTPOJUTHUUECKON AUCCOLMALNM KUCIIOT, IIEJIOYEN U COJIEH,
MIOJTHBIC U COKpPAIIEHHBIC YPABHEHUS PEAKIIMii MOHHOTO OOMEHa, YpPaBHEHHS PEaKIui,
MOJATBEPXKJAIONINX CYIIECTBOBAHME TEHETUYECKOW CBSI3M MEXIY BeElIECTBAMH
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM IMOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BEUIECTB, MAaCCOBYIO
JOJII0 XUMUYECKOT0 dJIeMEHTa 10 popMylie COeTMHEHH s, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKINH;

coONoIaTh MpaBWJIa TOJb30BAHMUS XMMHYECKOW TIOCYHOM U J1abopaTOpHBIM
o0opy/noBaHUEM, a TaK)Ke IMpaBWIa OOpAIlICHHS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMU TIO BBITIOJTHEHUIO JTA00PaTOPHBIX XUMUYECKHUX OIBITOB TIO TIOMYYSHUIO
coOMpaHuIo ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

MPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUeCTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpoMHI-, MOIUI-, KapboHat-, ¢ocdar-,
CWIIMKAT-, Cyab(}aT-, TUIPOKCHUI-WOHBI, KAaTHOHBI aMMOHHUS W HWOHBI H3YYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIECTB;
MPUMEHSTh OCHOBHBIE OMEpAIlMi MBICIUTENHFHOU NESATENbHOCTH — aHalu3 U CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEMaTH3allii0, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX
CBSI3eM — JJI1 WM3Y4YEHHS] CBOMCTB BEIIECTB M XHMHUYECKHUX pEakiui, eCTeCTBEHHO-
Hay4YHBIC METObI IO3HAHUS — HAOIIOICHHE, U3MEPEHUE, MOJISTTUPOBAHKE, SKCTICPUMEHT
(peanbHbII U MBICTICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB
Ne HanmeHoBaHMe pa3/ie/ioB U JIeKTpOHHBIe (HU(POBHIE)
KonTposbHbie IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoTbl padoTbl
Paszgea 1. [lepBoHayanbHbIe XMMUYECKHE TOHATHS
XuMusi — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 6 5 bubmuoreka [JOK

’ MPAKTUYECKOU ESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemecTBa 1 xXuMHuieckue 19 1 bubnuorexa [JOK

) peaKIuu https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 25

Pa3zgen 2. BaxxHelilue npeacTaBuTe/ M HEOPraHUYeCKNX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 6 1 bubnuoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o kuciorax 10 1 bu6mmoreka [JOK

' U COIIsIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 7 | | bubnmoreka [JOK

’ OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBIE KJ1acChl 13 1 1 bubnnorexa [JOK

’ HEOPraHWYECKUX COCTUHEHUHN https://m.edsoo.ru/7f41837¢

Uroro no pazaeny 41

Pasznea 3. [lepuoguueckuii 3axon u [lepuoanyeckasi cucrema xumudeckux 3jieMmeHToB . U. MenaeneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE PeaKIHU
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[lepuonuueckuil 3aKOH U

31 IIepnonnueckas cucrema 14 bubnuoreka [IOK
XUMHYECKHUX 3eMeHTOB [[. U. https://m.edsoo.ru/7f41837¢c
MenpneneeBa. CTpoeHue aroma
XuMUYecKas CBSI3b. Bu6morexa LIOK

3.2 OKHCTHTENEHO- 15 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Hroro mo paszeity 29 E;I:j;;f;siggifmsmc

PesepBHOE Bpems 6 bubnuorexa LIOK
https://m.edsoo.ru/7f41837¢c

[IpomexyTouHas arTecTanus 1

OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME

MepenaH yepes [naaok 13.10.2023 15:39 GMT+03:00
cBafec38-2bdc-4ef5-849f-052182fe1a55 |
Crpahuua 19 13 22

=N
\'—J’/



9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM ungposbie
Ne i/ P Kourpoabublie | IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3nen 1. BemiecTBO 1 XMMH4YeCKHE peaKkunu
11 [ToBTOpeHue u yriryoiieHne 3HaHUH 5 1 bubnuotexa [JOK
’ OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnoreka [JOK
’ peakIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] TUCCOLIUAIIUS. 2 1 1 bubnuoreka [IOK
’ XUMHUYECKUE PEAKIIMU B pacTBOPaAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pasznen 2. HemeTaJJIBI M HX COeTHHEHUS
21 OO6m1as XxapakTepruCcTUKa XUMHUYECKUX 4 | bubnunoreka [JOK
' anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
OO61mmas xapakTepuCcTUKa XUMHUYECKHX
2.2 sneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa OK
' PYTHEL. LEp https://m.edsoo.ru/7f41a636
COCIMHECHUS
OO0mras XxapaKTepruCTUKa XUMHYECKIX
2.3 31eMeHTOoB VA nbl. A30T, pochop u ux 7 1 Brbmmorexa LIOK
) TPYTHIBL. ’ p https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO61mas xapakTepucTUKa XUMHUYECKHX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . by ' pol https://m.edsoo.ru/7f41a636
KPEMHHUM U UX COCTUHEHUS
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Hroro no pasaciny

25

Pa3zgen 3. MeTa/sIbl M MX COeAUHECHUSA

Bbu6mmoreka [JOK
1 I 4
3 Obume cBoiCTEa METAILIOR https://m.edsoo.ru/7f41a636
bu6nmoreka [JOK
3.2 B i 16
QKHCHUIIINE METAIUIBI U MX COCAUHCHUS https://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KH3HU YCIOBCKA 3 bubmmorexa [JOK
' H P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
Pe3epBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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