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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0pa30BaTeNIbHOI MpOorpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus, MPECTaBICHHbIX
B ®I'OC OO0, a Taxxke Ha oOcCHOBe deaeparbHOl pabodeil TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHUEMIUU MPENnoAaBaHusl y4eOHOro npeaMera « XuMus)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo XxuMuu Aa€T NpPENCTaBICHUE O IeNAX, OOIIel CTpaTteruu
oOy4eHHusi, BOCIHUTAHUS U Pa3BUTHS OOYYAIONIMXCA CpPEICTBAMU Y4EOHOrO
npeaMera, YCTaHABIIMBAET o0s13aTebHOE IIPEAMETHOE COJIEp>KaHHUE,
IpeaycMaTpuBaeT paclpeiesieHue €ero Mo KiaccaM M CTPYKTYpUPOBAHHUE I10
pazzenaM M TeMaM MPOrpaMMbl MO XUMHUH, ONpPENENsieT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKU COJIepKaHMUS, PEKOMEHYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHUMHH C y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeNIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkke TPeOOBaHMIA K
pe3ynbrataMm oOy4eHHs] XUMUHU Ha YPOBHE IeJIe N3YdeHUs MPeaMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEJILHOM JIEATEIbHOCTH OOYYalolerocss MO OCBOEHUIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHH CIYXKUT OCHOBOM [JIsi (OPMHPOBAHUS MHUPOBO33PEHUS
oOydJaromerocs, ero mpejacTaBiICHUN O MaTepUATLHOM EIWHCTBE MHpPA, BAXKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH MPECTABICHUS O B3aWMOIIPEBPAIICHHIX
HHEPrurM M 00 HSBOJIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs! riao0aabHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOMN M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JUIi  caMOpa3BUTUSL U
(dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011ei U PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
0o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW  y4eOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAJILHBIX M HCCIICOBATEIHCKAX YMEHHM, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €IUHCTBO IPUPObI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YUaIOIUXCS;



crocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
HAay4YHBIM 3HaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B 3KOJIOTHYECKOE
o0Opa3zoBaHue 00yUJaIOIIUXCS.

JlaHHBIE HampaBjieHUS B OOYYEHHUU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJCp)KaHUsl  Yy4eOHOTrO  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4ecKu
alaliTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XMMHUH Ha ONpeNeaEHHOM dTane eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00111ero 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMBbI IEPBOHAYAIBHBIX MOHSITUNH XHWMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coaepiKaHus MPOTpaMMbI IO XMMHUU CPOpPMHUpPOBaAHA HA OCHOBE
CUCTEMHOIO mnojaxoga k €€ m3ydeHuro. CoaepkaHHUE CKJIAAbIBACTCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI 10 TPHHIIUITY
MIOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H,

— TpencTaBieHUA 00 DICKTPOJUTUYECKON MHUCCOIMAIMA BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JPyromMy, BBITIONHsS (GYHKIUA OOBSICHEHHS W IMPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHUYECKOTO NMPUMEHEHHUS U IOIYyYECHUS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPUPOAbI, LUEHHOCTHOIO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METO/IaM MO3HAaHUS B Hayke. M3ydeHrWe XMMHU NPOUCXOJIHUT C HPUBICUCHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYyKarolumid MHUP»,
«buonorus. 5—7 knaccel» U «PuU3KKaA. 7 KJIaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTUYECKOU
JESITEILHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3agaya yd4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUN — Ba)KHEUINUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKESHUM,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAayKH, B



IpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TIPU W3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUHU MO3HABATEILHBIX YMEHUU U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATENbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWi 0€30MacHOrO OOpallleHusi C BEIECTBAMHU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHuu XMMHHU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSI BaXKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSTHIO PEIIECHUH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIeHUEe
o0ydaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOW NEATEIbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciIoBHuil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOIMHUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUSA M CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJTFOYEBBIX KOMIICTCHIINI), WUMEIOIMNX YHUBEPCATBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCIE€ YMEHHUA OOBSCHATH H OIICHUBATH SIBJICHUSA
OKPYKAaIOIIET0 MHPA, WCIOJIB3Yysl 3HAHUS WU OMBIT, MOJYYCHHBIC NMPU W3YUCHUU
XUMUHU, TPUMEHSATh MX MpPU pPEIIeHUH MpoOJieM B MOBCEIHEBHOM KHU3HU U
TPYZIOBOM JESATEIIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCd TyMaHUCTHYECKUX  OTHOIICHM,
MOHUMAHUSI IIEHHOCTH XWUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B IEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEAbL;

— pa3BUTHE MOTHUBALIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIECUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UIIS M HAIPABIEHHOCTH AAbHEHIIIETO
oOy4eHwus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUSI XMMHHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICINIO).



COJEPXKXAHME OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena wm BemjectBa. Du3nMueckue CBOWCTBA BENIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CrniocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClOKHBIE BelllecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOcCTaBa BenlecTB. (OTHOCHUTENbHAs aTOMHAas Macca.
OTHOcuUTENbHAST MOJIEKYJISIpHAsE Macca. MaccoBast 40JI1 XUMHYECKOTO JIEMEHTa B
COCJIUHEHUH.

KomnuectBo Bemectsa. Moisb. MomnsipHasg macca. B3anmocBsi3p KoimuecTsa,
MAacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

Pu3NYeCKUe U XMMHUYECKUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MacChl BELIECTB. XMMHUYeckue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KCHUS, 3aMEIICHUS, OOMEHa).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/A0M, NMpaBuiiaMyd paboThl B J1a0OpaTopuu U
npuémMamu oOpalleHus: ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U ONMHUCAHUE
bu3MYeCKuX CBOWCTB O0pas3lOB HEOPTAHMYECKUX BEIIECTB, HAOIIOJCHUE
bu3ndecknx (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) sIBIEHNM, HAOII0IeHUE 1
ONHUCaHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiui (paslioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMo ieiicTBHE Kene3a ¢ pactBopoM cosd meau (11,
H3y4eHHE CIOCOOOB pa3jelieHUs] CMECEH: ¢ MOMOIIbI MarHurta, (puibTPOBaHUE,
BBITIApYBaHUE, JUCTUIUIIMS, XpoMaTorpadusi, MpoBeeHUE OYNCTKU MTOBAPESHHOU
coid, HaOJMIOJEHWE U  ONHUCAHWE  PEe3yJbTATOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJEIIEM MOJIEKYII
(IIapOCTEePKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopox — 351eMEHT U IpocToe
BemecTBO. Haxoknenuwe kuciopoga B Tpupoje, (pu3mdeckue M XUMHUYECKUC
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwe kucimopoma. CrocoObI



MOJIYYCHHUST KUCTopoAa B J1abOpaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTporHas MoAU(pUKALNS KUCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE pEaKUuU. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kucmorsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI.
HaceimieHnble 1 HEHaChIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 70Jis BEIECTBAa B pacTBOpe. XUMHUUECKHUE CBOMCTBA BOJbI. OCHOBAHUSI.
Ponp pacTtBOpOB B IpupoZie€ M B KU3HU 4YesioBeKa. KpyroBopot BoAbI B IIPUPOJE.
3arps3HeHHne NpUPOAHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuawl. Knaccubukarms
OKCHUJIOB:  cojieoOpasyronue  (OCHOBHBIC, KHCIOTHBIC, aM{(pOTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcuaoB. Dusmdeckne U XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [lomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3MYECKHE M XMUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctm merammoB H. H. bekerosa.
[lonyuyeHne KUCIIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckrue U XUMHUYECKHUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnueckas CBI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KACIOPOAa B BO3AYyX€, MOJIYYEHHE,
coObupanue, pacmo3HaBaHWE M UW3YYCHHUE CBOWCTB KHUCJIOpOaa, HAOI0IeHNe
B3aHUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
IpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIIOB U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHUE, COOHMpaHUE, pACIO3HABAHUE M H3yUCHHUE
CBOMCTB BoJOpoaa (rOpeHHe), B3auMojeicTBie Bomopoaa ¢ okcuaoMm menu (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOIIOACHUE OOpPAa3I[OB BEIICCTB
KOJMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEIACIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOIECHUCTBUE BOJBI C METAJLIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



WCCJIEIOBaHNE OO0pa3l0OB HEOPTraHWYECKUX BEIIECTB PpA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIOT W IIEJIOYCH,
uzydyeHue B3aumozeiictBusa okcupa menud (I1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIIOT C MeETajulaMHi, peakUWil HEUTpau3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JIPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4d 1o TeMe «BaxHeWime KiacCchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOTMBITKM KIACCU(PHUKAIIUA XUMUYECKHUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3akoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JAJTUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB Jl. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS paauyca aTOMOB XWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMbI XUMHUUYECKUX
AJIEMEHTOB U1 Pa3BUTUA Hayku W mnpaktuku. [[. WI. MenneneeB — y4€HbIM U
IPaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAsl) CBSA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuui IKcnepumenm:

n3ydeHue oOpa3loB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA I[IMHKA C PAacTBOPAMHM KHUCIOT W WIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3ioKeHHsl, COSUHEHU).

Mescnpeomemnmnbnie ceasu



Peanmu3anus MeXnpeaMETHBIX CBA3CH NpU U3YYEHUM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
NOHSATAM, TAK W MOHATHM, SIBISIOLIUXCS CUCTEMHBIMH ISl OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4HbIH (akT, runoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCU(PUKAIUA, TEPUOJUYHOCTh, HAOIIOACHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsili, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEILECTBA, ra3, (hU3MYecKrue BEIUYMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€3/bl, COMHIIE.

buonorus: ¢orocuntes, qpixanue, bunocdepa.

['eorpadus: armocdepa, ruapocdepa, MuHEpandbl, TOPHbIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYecKasi peakus

[lepnonnueckuit 3axoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWMCTB
XMMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalabUusi M HX
COCIMHEHU B COOTBETCTBHHM C IIOJIOKEHUEM 3JIEMEHTOB B Illeproanueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTALNIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKH U
BUJIA XUMHYECKOHN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BELIECTB. XHUMHUECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPTaHUYECKHUX
COEAMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanysa XuMuuecKkuX peakiuii Mo pa3IuyHbIM NpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Io
U3MEHEHUIO CTETECHEN OKHCICHUS XUMHUYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH, 1O
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckOopocTHM XUMHUYECKOM peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTEeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonsTue 0 xumMuueckoM paBHoBecuu. PakToOpHI,
BIIMAIOLIIME HA CKOPOCTh XMMHUYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON peaKkuu. CocraBnenue YpaBHEHUIN



OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKUM C  HCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYeCcKoil cBsizu. CteneHs auccouranuu. CUIbHbBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakinu moHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS Peakiuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAalEHHbIE HMOHHBbIE YypaBHEHUs peakunid. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIEM B CBETE MPEACTABICHUNA 00 3ICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiny Ha MOHBL. [IOHATHE O TUAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anamasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3JCUCTBUSL PA3NTMUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa IWCCOLUUALMU KHUCIOT, IIEJI0YEM U COJIeH
(BO3MOXXHO  HCIOJB30BAHME  BUJEO MATEPHAIOB), IPOBEIECHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWs  peakuuid HOHHOrOo  OOMEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiuu pa3iioKEeHUs, COCMHEHHs), pACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEAKIMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJuibl 1 MX cOeIMHEHHUS

OOmast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (hU3MUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHWMHUYECKHE CBOWCTBA HAa MOpUMEpEe  XJopa
(B3aUMOJEHCTBUE C METalJlaM{, HEMeTaulaMy, IIeJIo4aMu). XJIOPOBOAOPO/I.
CosisiHass KHUCIIOTAa, XMMUYECKUE CBOMCTBA, IMOJy4Ye€HUE, NMpUMEHeHue. [lericTBue
XJIOpa U XJOPOBOJOPOJa Ha OPraHU3M uelloBeKa. BaxkHeillmme XJIOpUAbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (PU3MyecKue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOJ, CTpoeHue, (pU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (uU3MUECKHEe W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTEN Kjacca KHCIOT W chneuuduyeckue). XHUMHUYECKHE pPEaklluu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KuciaoThl. Conu CepHON KUCIOThI, KAU€CTBEHHAs peaKiys Ha



cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUN B MNpUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIMHEHHMSIMH cepbl (KHCIOTHBIE JOK[IH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €ro MpeA0TBPAILECHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
¢duznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B npupone. AMMHAK, €ro
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, MOJyuyeHue u npuMenenue. Coiau aMMOHus,
ux (pU3NYECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas: peakiys Ha
MOHBI aMMOHUS. A30THasi KUCJOTa, €€ MoJiyueHHe, (PU3NYECKue U XUMHUYECKHe
cBOoMcTBa (0OIIME KaK TMPEICTaBUTES Kjacca KHUCIOT W craenuduueckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUEe OKpYXKarolle cpeibl COeAMHEHUAMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE Bo3Ayxa, MOo4YBbI W Boaoémon). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKUE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3HIECKUe U XUMHIECKHE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPESHUI.

OOmast xapakTepuctika 31eMeHToB |VA-Tpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKUCIEHUSA.  YTIEpoJ,  aJUIOTPOMHbIE
MOAM(UKALIMKM, PACHPOCTpaHEHUE B TNpHUpoje, (U3MYecKue U XUMHYECKUE
cBoiicTBa. AncopOnusa. Kpyrosopot yriaepoaa B mpuponae. OKCuabl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), rumoresza riaoOalbHOTO TMOTEIJICHUS KIWMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiau, X GU3NYeCKhe U XMMUYECKHE CBONCTBA,
MoJiydeHrue W TnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHaUasIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHWIECH, TaHOJI, TJINLEPUH, YKCYCHAs KACIIOTA).
[IpuposnHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTb),
OPOAYKTHI UX mepepaboTku (O€H3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OelikaxX, YriieBoJax — U UX
poid B OKM3HM 4eloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCIMHEHHM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBONCTBA, TMOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBor kuciore. CHIMKAThl, UX UCIOJIB30BaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OEeTOH, *kene300eToH. [IpobreMbl 6e30macHOTr0 MCMOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOU KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHHE KAUeCTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (QU3NUEeCKHe M XUMHUYECKHE CBOWCTBA
TraJIOr€HOB M WX COEIMHEHHMM (BO3MOXXHO HCIIOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C oOOpa3laMu XJIOPUIOB (TajJOTeHHUJO0B), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COCIMHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHJICOMATEpUAIIOB), HAOJIIOICHUE Tpollecca OOyIIIMBAaHUS caxapa IoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4eHUE XHMHUYECKHX CBOMCTB
pa30aBIIEHHOI CEpHOI KUCIOTHI, MPOBEICHNE KaYECTBEHHON peakuu Ha CyibQaT-
MOH W HAOJI0JIeHWEe TpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBaMH a3oTa, (ochopa M MX coeAMHEHUH (BO3MOXXHO HCIOIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupaHMe, pacrlo3HaBaHME M M3YyYEHUE CBOWCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXXHO  HCIIOJB30BAHME  BHUIEOMATEPHUAJIOB), U3y4YeHUe Mojienen
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadura, ¢yiiepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEUIECTB AaKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE U H3yYEHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJACHHE KaueCTBEHHBIX pEaKIMil Ha KapOOHAT U
CWIMKAT-UOHbl W M3YYCHHE TMPU3HAKOB UX MPOTEKAaHUS, O3HAKOMIIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHeuIre HEMeTauIbl U KX COCIUHEHUS».

MeTaJibl 4 X COeIMHEHU S

OO01ast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METaJUIOB Ha OCHOBAHUHU
ux nonoxeHus B llepumommyeckon cucremMe xXumudeckux daeMeHtoB JI. M.
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTaindeckas CBs3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pelETKa.  JJEKTPOXMMHUYECKHU  psil
HaIpsHDKeHUN MeTaioB. u3nueckue U XMMHYECKHUE CBOMCTBAa MeTaiuioB. OOI1ue
CrocoObl MOdy4YeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CriaBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[Ilenounble MeTambl: noNoXkKeHue B llepronnueckoil cucTeMe XMMUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJECHHE B IPHUPO/IE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIsl U



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHue WIENOYHBIX METaIOB M MX
COCJIMHCHUH.

[[lenoyno3emenbpHble METAJUIbl MAarHMii M KaJblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB Jl. M. MenneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coeuHEHUS Kaiblusg (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS!.

AuntoMuHUN: TTo10)keHue B [leproindeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE atoma, HaXOXKIACHUE B Ipupoje. Pusnyueckue u
XUMHUYECKHE CBOMCTBA altOMHHUSA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THIPOKCHIA
aJIIOMHUHMUS.

Kenezo: nonoxenne B [lepuoauuecko cucreme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHME aroma, HaxOXIcHUE B mnpupoac. Duznyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKCubl, TuapoKkcubl U conu xenesa (1) u xenesza
(1), mx cocraB, CBOWCTBA U TIOJyUEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METAUIOB W CIUIaBOB, WX (U3HUECKUMHU
CBOWMCTBAMH, HW3YUYCHHE  PE3YyJbTaTOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO
UCIIOJIBb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICCTBUS OKCHJIA
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajablUs, aTlOMUHHUS, IIUHKA, KeJe3a
(I u xenesza (111), meau (1), HaOMIOACHKE U ONMMCAHUE MPOILIECCOB OKPAIIMBAHHMS
MJaMEHH MWOHAMM HaTpusi, Kajduid W Kajlblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHAA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxxHeuniume
METAaJIJIbl U UX COCIMHCHUS.

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW XM3HHM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momonrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKarollehd cpejnl (MpeaeibHasl JOoImyCcTUMas
KOHIIeHTpalus Bemiects, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

n3yueHue oOpaslioB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemnmnuwle céa3u



Peanm3anuss MexXmnpeaMETHBIX CBs3el NMPH W3yYEeHUM XHMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
NOHSTUH, TaK U TOHATHMN, SBJISIOMINXCS CUCTEMHBIMHU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKkT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHallu3, CHUHTE3, Kiaccu(uKanus, MEePUOAUIHOCTh, HAOIIONCHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHNE, HW3MEPECHUE, MOJCIb, SIBICHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszmka: Marepusi, aToMm, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHU]I,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYCCKUU 3apsij, MPOBOTHUKH,
HOJYIIPOBOJTHUKHU, JTUAJICKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pPACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIHHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOLIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHHM B €IWHCTBE Y4YeOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHUCKUMU
COLUMOKYJIbTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, IPUHSTBIMU B
oOlecTBe MpaBWJIaMd M HOPMaMM TOBEJCHHMS M CIOCOOCTBYIOT MpoleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AINH 00YJarOIINXC .

JIM4HOCTHBIE  pE3yJIbTaTbl  OTPAaXKalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJCTBOBAaTbCA CHCTEMOM TO3UTUBHBIX ILIECHHOCTHBIX OPUEHTAUUW W
pacIIMpEHnE OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUS XUMHUYECKOM HayKd B >KU3HU
COBPEMEHHOr0 00I1IeCTBa, CIOCOOHOCTH BJaAETh JOCTOBEPHON HMH(OpManuen o
NEPENOBbIX JOCTMKEHHUSIX WU OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMA:

NPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeIbCKOM,  TBOPYECKOM W APYruxX  BHUAAX
JESTEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM MAEATEIbHOCTH NpHU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B TIpollecc€ JTOM Yy4eOHOM NEeSITeNIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOHMX TOBAapUILEW C IO3ULUHU
HPaBCTBEHHBIX H MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIIAIOLIUE
OCHOBY I TOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XMUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBbIE ISl OOBSCHEHHUS HaOIIOJAaEMBIX IMPOILIECCOB U SIBICHHI,
MO3HABATEJIbHON, MH(POPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYIMHBIMA TEXHUUYECKHUMH CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEeN0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpAaBIEHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH J>KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 »U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUsS TIpaBWi OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U peabHOW KU3HU;

5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO Tpodeccuil u Tpyaa pa3iuyHOro poja,
YBaXEHHE K TPYAy M pe3yjibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyaIbHOW TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON IEeSITENPHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTD aJaTUPOBATHCS B MPO(PECCUOHANBHOM Cpeie;

6) 3K010rM4ecKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU 1EJIEeCO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, TOHUMaHUE [IEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
paBuJ 6€30MaCHOTO MOBEECHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIHsIX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEeH IPUPOJIHON CPENOU, JJIs ITOBBIIIECHUS
YPOBHSI ~ 9KOJIOTUYECKOW  KYJNbTYPhI, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanpeaMeTHBIX PE3YIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, TEOopHus,
NPUHIUI, TUIIOTE3a, (AKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U IPYToOe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEIMETOB (POPMHPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOOecreunBaroT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJIAHUPOBAHHUIO W OCYIECTBICHUIO Y4EOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble Jornyeckue 1eicTBU:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUS] MPU OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XMMHYECKUX MOHSTHM (BBIIEISATh UX XapaKTEpHbIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHSIMH), UCIOJIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(UKAIMK XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3yUCHHS,
CTPOUTH JIOTHUECKHUE PACCYXKACHHS (MHIYyKTHUBHBIC, JCAYKTUBHBIC, TI0 aHAJOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YyMEHHUE TMPUMEHSATh B TMPOIECCEe MO3HAHUSI TOHATUA (NpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKUE (3HAKOBBIE) MOJIENIU, UCIOJIb3yEMbIE B XUMUU,
peo0pa3oBLIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JIEMEHTa), XUMHUuecKas ¢opMmyna U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISBIATh M XapaKTEPU30BATh CYIIIECTBEHHbIC
MPU3HAKN W3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eMCTBUSA.

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, & TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI II0
MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CY>KICHUM;

NpUOOpPETEHUE OINbITa MO T[UIAHUPOBAHUIO, OpPraHU3AlMU U MPOBEJACHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOIomaTh 3a XOJO0M IIpoIliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMynupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITAa, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJIYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIApHAs JIUTEpaTypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTUYECKH OLEHUBATH IMPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOABl W 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMpPENEIEHHOIO THUIA, MPUOOPETEHHE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYpPON aKTUBHOTO MUCIOJIb30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIEHYIO ()OpMY MpECTaBICHUS HHHOPMAITIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXXHBIMU CXEMaMH, JHarpaMMaMu,
IpyruMu opmamMu rpadKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOUW U
UCCJIeI0OBATENBCKON JEATEIbHOCTH UH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH MPUPOTHON
CpE/IBbL.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJ€ Jauajgora W (WJIM) JIUCKYCCHH) TIO
CymecTBy  oOcyxJaaeMoil  TeMbl, (OPMYJIHpPOBATb CBOM  MPEAJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIATh  TOJYYCHHBIC  pPE3yJAbTaThl  IMO3HABATEIBHOU
NEeATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pPEe3yAbTAaTOB BBHINOJHEHHUS] XUMUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX NPOOJeM Ha OCHOBE Yy4y€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPIUHAILUS
COBMECTHBIX JCUCTBUI, OIpeneIcHHe KpPUTEPUEB IO OIEHKE KauecTBa
BBHITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEATh LN JAESITeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIBHO COCTAaBJISATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 33JaHUKM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBHE TOJYUYEHHOTO pe3yibTaTa 3asBICHHOW IIEJIH, YMEHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraeMbIe B YCIIOBUH 3aIaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHON pabouelt MporpaMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crmenupuIecKue Uil TPeAMETHOW obmacth «XHUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHHWIO HOBOTO  3HAaHWSA, €ro  HHTEPIPETalUH,
peo0pa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX 1 HOBBIX CHTYAITHSX.

K koniy oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHBb
OKHUCJICHUS, XMMHYECKasi PEakius, KiIacCuPUKaius peakiuii: peaxiuu
COCAUHEHHUSI, PEAKLUMU PA3JIOKEHUs, pEaKUWHd 3aMELICHUs, pPEaKUuu
o0MeHa, 3K30- U IHAOTEPMHUYECKUE PEaKIUHU, TEIJIOBOM 3PDEKT peakiuu,
SAIpO aTOMa, OJJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTab, PAJAUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHasi CBS3b,
WOHHAs CBS3b, MOH, KAaTUOH, aHUOH, PACTBOP, MaccoBas JOJIsl BEIIECTBa
(mpolieHTHAsl KOHIICHTpAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITh 3TU TOHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MMPEBPAILICHUII;

e WCIOJBH30BaTh XHWMHUYECKYIO CHUMBOJHMKY JJISI COCTaBJICHHS (HOpPMYT
BEIIECCTB U YPABHEHUN XMUMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEAECIEHHOMY KJIACCY COCIMHECHUH I10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMmbicia Ilepuognueckoro 3akoHa J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXPAHEHHsI MAacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TaOMuuHyro Qopmy Ilepuoanyeckoit
CHUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3iuyaTh T[OHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynma)», mansie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUs, KOTOpble MMEIOTCS B
tabnune «llepuoguueckass cucteMa XuMHUYeckux »diemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IISKTPOHOB
U pacTpeIeICHUE UX M0 SJIEKTPOHHBIM CJI0SIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHYECKHE PeakIuy (10 YUCITY M COCTaBy YYaCTBYIOIIMX B PEAKIHH
BEILIECTB, MO TETUIOBOMY (D (PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpaAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 1o (dopmyIie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATH OCHOBHBIC OTEPAINU MBICTUTEIBHON NEATEILHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTeMAaTH3allnI0, KIACCH(PUKAIIHIO,
BBISIBJICHHE TPUYMHHO-CIICACTBEHHBIX CBS3€H — IS M3Y4YCHHsI CBOWCTB
BEIIECTB M XWUMHUYECKHUX pEaKIui, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIOJCHUE, W3MEpPEHHEe, MOJICINPOBAHUE, JKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cleoBaTh ~ NpaBWJIaM  [OJIb30BAaHMSI ~ XMMHYECKOM  TIOCyIoH U
7a00paTOpHEIM O0OpYyIOBaHWEM, a TaKXe TpaBWwiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHSIMH TI0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTMBITOB IO TOJYYECHUIO H COOMUpPAHHIO
ra3zoo0pa3HBIX BEMIECTB (BOMOPOJAa M KHUCJIOPOJA), IPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECTEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BELIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIEPUMEHTHl  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHXK U APYTHUE).

K xonIy oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YYAIOITUXCSl YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHUX NOHATHUWA: XWMHUYECKUN
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTUOH, AHWUOH, IPOCTOE BELIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKas PeaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU A (deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  PacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS JHUCCOUMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTaqu3aTop, XHWMHUYECKOEe paBHOBecHE, OOpaTuMble U



HEOOpaTUMbIE PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIOTpOMNuUs, aM(pOTEPHOCTh, XMMHUUYECKas CBS3b (KOBAJIEHTHAsl, MOHHAS,
METajInyecKasi), KpHUCTAJUIMYecKas pemérka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEAKUHUH, TMPEAEIbHO JOMyCTHUMAs
xoHuenTpanus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATHA U
IIPUMEHSThH 3TU TIOHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHUS (HOpMYT
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIA;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX AJIIEMEHTOB B
COEIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BELIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opmyiaM, BUI XUMUYECKON
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COCIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKOH (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COECIMHEHHM, THI KPUCTALIMYECKON
PEMIETKN KOHKPETHOTO BEILECTBA;

packpsiBath cMmbIich Ilepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINUCHIBaTh W XapaKTepHU30BaATh
tabnnuynyo Gopmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpynmna (A-rpynma)» H «modoodHas
noarpynmna (b-rpynma)», manple u OOJbIIHME MEPUOIbI, COOTHOCHTH
0003HaYeHHUs, KOTOpbIE HMEIOTCA B MEPHOJUYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsi sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBICHITH OOITUE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB DJIEMEHTOB U UX COCAMHEHUUN B
npenaesiax MajlbIX MEePUOIOB U TVIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakuud (10 YMCIy U COCTaBy YYAacTBYIOLIMX B pPEaKLUU
BEIECTB, MO TEMJIOBOMY 3P (HEKTy, MO0 W3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOHIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKJIasi ONUCAHUE
IIPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OallaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOro »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHYECKOM  TOCYIOM U
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaK)Ke IIpaBWa OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTMBITOB IO TMOJYYECHUIO W COOUpPAHHIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIIEKHUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOATBEPIKIAIONINE  KAa4yeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOpPUI-, OpOMU/-,
woaua-, kKapobonar-, docdar-, cwimkar-, cyiabdar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONEpPalliid MBICITUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alMIO, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3€H — MJI1 WM3Y4Y€HHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJIbl TO3HAHUS —
HAOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, JKCICPUMEHT (peajbHBbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NOHATHS
Xumusi — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' IPAKTUYECKOMN JeSATEIbHOCTH https://m.edso00.ru/7f41837c

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pasznen 2. BaxkHeiilnue npeacTaBuTeId HEOPraHU4eCKUX BelecTB
51 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK

' 00 oKcHaax https://m.edso0.ru/7f41837¢c
59 Bonopoa.llonsitue o kucnorax 8 1 bu6mmoreka [IOK

' U COISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK

' HEOPraHUYECKUX COEIUHEHHIM https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu



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

[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aroma
XumMu4decKkas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHI 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMALIUS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnsl. ["anorensr https://m.edso00.ru/7f41a636
OO0mast XxapaKTepPUCTHUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO1mast XxapaKTepPUCTHUKA XUMHUECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hochop u ux 7 1 bubmorexa HOK
' PYTISL ’ P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmmorexa LIOK
' . DYIIBL PO https://m.edso00.ru/7f41a636
KPEeMHHUHU ¥ UX COCTUHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmpae cBofCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxne1me MeTamisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KHU3HU YEIOBEKA 3 bubmorexa LOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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