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Onuncanue MarepUaJIbHO-TEXHUYECKOH 0a3bl HeHTPa «Touka pocray,

HCIIOJb3YEMOI'0 AJIsl peain3anuu
Oﬁpa3OBaTeJIl)Hle IporpamMMm B paMKax InpenogaBaHnusd XuMHUHN

Hudgposan (Komnviomepnas) aabopamopus (LIUT), nporpaMMHO-
anmapaTHbIi  KOMIUIEKC, JaTYMKOBas CHUCTeMa — KOMIUIEKT y4eOHOro
00Opy/lOBaHMs, BKJIIOYAIONIUNA H3MEPUTENbHBIA OJIOK, HHTEpderc KOoToporo
MO3BOJISIET OOECTIeUnBAaTh CBSI3b C IEPCOHAILHBIM KOMITBIOTEPOM, M Ha0Op
JATYUKOB, PETUCTPUPYIOMINX 3HAYEHUSI PA3TUUHBIX (PU3UYECKUX BEITHYMH.

Hamuux memnepamypol naamunoevlii — TPOCTON U HANEKHBIA HATUHUK,
peHa3HaueH JIJIsl U3MEpPEHUsl TeMIlepaTypbl B BOAHBIX PACTBOpPAX M B Ta30BbIX
cpenax. HMmeer pasznmuuHbli auanazoH usMmepeHut or —40 go +180 -C.
TexHuueckue  XapakTepPUCTUKH  JaT4MKa yKa3aHbl B HMHCTPYKIMU IO
AKCIUTyaTalluH.

Jlamyuk memnepamypsl mepmonapHvlil IPeIHA3HAYEH I U3MEPEHUS
temrieparyp no 900 °C. Hcmonp3yeTcss pu BBITOJIHEHUH Pa0OT, CBS3aHHBIX C
U3MEPEHUEM TEMIIEPATYP MIAMEHH, IJIABJICHUS U PA3JI0KEHHS BEILIECTB.

Jlamuyuk onmuueckoii naomuocmu (Koaopumemp) — TIPEIHA3HAUYCH MJIA
U3MEPEHUS ONTHUYECKOMN IUIOTHOCTH OKPAIICHHBIX pacTBOpPoOB. Mcmonb3yercs npu
uzydyeHun teM «PacTBopbl», «CKOPOCTh XUMHUYECKUX PEaKLHil», ONpeleleHUn
KOHIICHTPAILIMU OKPAIICHHBIX HOHOB.

Jlamuux pH nipenHa3HadyeH s U3MepeHus BojopojHoro mnokasarens (pH)
BOJHBIX PACTBOPOB B PA3JIMUHBIX UCCIIEIOBAHUAX OOBEKTOB OKPYKAIOIIEH CPE/Ibl.

Jlamuuk 3n1ekmponpoeooHocmu NipeHa3HAYEH IJI1 U3MEpPEHUsl YyIelnbHOU
3JIEKTPONPOBOIHOCTU KUAKOCTEH, B TOM YHUCIE U BOJAHBIX PACTBOPOB BEIIECTB.
[IpumMensieTcss mnpu HM3YYEHUU TEOPUM  DJIEKTPOJIUTHUYECKOW JIHCCOLMAIINH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB

Jamuuk x10puo-uonoe NCNoNb3yeTcsa I KOJIUYECTBEHHOI'O OIPEICIICHUS
COJIep’KaHMsI MOHOB XJIOpa B BOJHBIX PAacTBOpAX, MOYBe, MpOAYyKTax muTaHus. K
JATYUKY MOJKIIOYAETCs MOHOCENEKTUBHBIN AnekTpos (MCD) (pabouuii anektpon),
MOTEHIIMAJI KOTOPOTO 3aBUCUT OT KOHIIGHTPALUU OMPEJEIsIeMOro HOHa, B IAHHOM
ciyqae oT KoHieHTpauuu aHuoHoB Cl. Ilorenmman WCD onpenenstor
OTHOCUTEJIBHO 3JIEKTPOa CPaBHEHHUS, KaK MPaBUIIO, XJIOPCEPEeOPSHOrO.

Jlamuuk numpam-uonoe NpeHa3HAuYCH Il KOJMYECTBEHHOTO ONPEAEIICHHUS
HUTPATOB B PA3IMUHBIX 00BEKTAX OKpYKalollel Cpelbl: BOJe, OBOIIaxX, (PpyKTax,
KOJIOACHBIX M3ACUSAX U T.JI.

Mukpockon yugposoit npenHazHadeH i U3y4eHUs: (HOpMbl KPUCTALIIOB U
HAOJIIOICHUSI 32 POCTOM KPHUCTAJIIOB.

Annapam ona npoeedenusn xumuueckux peakuyuii (AIIXP) npenHazHadyeH
JUISL TIONyYeHUs] W JIEMOHCTpAIlUM CBOMCTB TOKCHUYHBIX IMApOB M Ta30B. OTH



BEIIECTBA TMONY4YAIOTCAd B KOJIOe-peakTope, M TMpu HarpeBanun (wim 0Oe3
HarpeBaHus) ra3000pa3HbIe BEIIECTBA MPOXOIAT Yepe3 MOrJIOTUTEIbHBIE EMKOCTU
(HacaJK) ¢ paCTBOpaMM PEareHTOB, BCTYIMAIOT ¢ HUMU B peakiuio. N30bITok ra3a
MOTJIONIACTCS JKUAKUMU M TBEPIABIMU pearcHTaMHu, a TakKKe aKTUBHUPOBAHHBIM
yriaéM. AmmapaT dYaile BCEro MCHOJB3YIOT Uil MOJYYEHHS W JEeMOHCTpaluu
CBOICTB XJIOpa, CEPOBOOPOAA.

Ilpubop onsa demoncmpayuu 3a86UCUMOCHU CKOPOCHU XUMUYECKUX PeaKyu
Il OM paznuyHBIX PaKkmopos UCNob3yloT TpU  U3ydyeHUu TeMbl «CKOpOCTh
XUMUYECKON peakinmy U TerIoBoro ddexra xumuiaeckux peakiuii. [lpubop gaér
BO3MOXXHOCTh ~ JKCIEPUMEHTAILHO  KCCJIEN0BaTh  BIUSHUE Ha  CKOPOCTh
XUMUYECKUX PEAKIUN CIEAYIOMUX (PaKTOPOB: MPUPOJIBI PEArupYIONINX BEIIECTB,
KOHIICHTPAIIMU PEarupyrolnux BEIIECTB, IUIOMATA TpaHUILl pazaena ¢da3 B
reTepOr eHHbIX cucTemMax (moBepxHOCTH CONPUKOCHOBEHUS MEXITY
pearupyroumMy BeIeCTBaMU ), TEMIIEPATYPhI, KaTallu3aTopa, UHTMOUTOpa.

Ilunemkxka-0o3amop — nipucnocodieHne, UCIIOIb3yeMOE B JTJA0OpaTOpUU ISl
OTMEpPUBAHUS OINpPEACNEHHOr0 00bEéMa >KUIAKOCTU. [lumeTku BBIMYyCKAIOTCSA
MEPEMEHHOT0 U TMOCTOSSHHOTO 00BbEMa. B  KOMIUIEKTHI 000pyIOBaHUS JIs
MEIUIIMHCKUX KJIACCOB BXOJAT YyAOOHBIC MHUIIETKU- J03aTOpPbl OJIHOKAHAJIbHBIC,
MO3BOJISIIOLIME HACTPOUTHh HEOOXOIUMBIA O0BEM OTOMpaeMOil KUAKOCTH B TPEX
Pa3IMYHBIX THana30Hax.

bana kKombéunuposannas npeAHa3HauYCHA JUIsI HArpeBa CTEKJISHHBIX U
dbapdopoBBIX coCya0OB, KOTja TpedyeTcs co3laTh BOKPYr HArpeBaeMoro cocyna
paBHOMEPHOE TeMIEepaTypHoe Tiojie, Mu30ekaTh KCIOJIb30BAHUS OTKPHITOTO
IUTAMEHU M pacKaJEHHOM dJeKTpuueckoi crmpanmn. Kopmyc kKoMOWHHpOBaHHOM
Oanu cnaenaH u3 amoMuHMA. JKUAKOCTHAas YacTh KOMOWHHPOBAHHOW OaHU
3aKPBIBAETCS KOJIbIIAMU PA3JIMYHOTO JUAMETPA.

Ilpubop ona noayuenus 2az0e VCNONB3YETCS JJiA TMOJAYyYEHUST HEOOJBIINX
KOJIMYECTB Ta30B: BOAOPOJA, KUCIOpoJa (M3 MEPOKCHIa BOJIOPOJA), YIIIEKUCIOro
rasa.

COJAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumun. Posib XUMUM B KHU3HU Ye€JIOBEKA. XUMUS B CHCTEME HayK.
Tema wm BemecrBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BeliecTB. [loHsATHE O MeToAax MO3HaHUS B XMMHUHU. YKCThIE BEIIECTBAa U CMECH.
CnocoObI pa3aeiieHHs] CMECEH.



ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CclloKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (popmyna. BajneHTHOCT, aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAs Macca. MaccoBast 1011 XMMHAYECKOTO DJIEMEHTA B
COCIMHECHUMU.

KommuectBo BemecrBa. Mosib. Monsipaas macca. B3auMocBsi3b KOIMYECTBA,
MacChl W YHMCJIa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUM.

DOU3NYECKUE U XUMUYECKHUE ABJICHUSA. XUMUYECKasl peakus U €€ MPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XuMmuueckue ypaBHeHus. Knaccudukanus
XUMUYECKUX PEaAKINil (COeAMHEHUS, PA3IOKECHUS, 3aMeIeHNUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYIOH, MpaBujiaMu padOThl B J1aOOpaTOpuu H
npuéMamMu oOpaleHus: ¢ J1abopaTOPHBIM 000PYIOBaHUEM, U3yYE€HHUE U OMUCAHUE
¢u3nyecKux CBOMCTB OOpa3llOB HEOPraHMYECKHX BEUIECTB, HAOIIOJCHHUE
¢u3znueckux (IUIaBI€HHE BOCKA, TAsHUE JIbJla, PACTHpPAHUE caxapa B CTYIKE,
KUIICHUE W KOHJEHCALUsI BOJIbI) U XUMUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHHE
MEJHOM MPOBOJIOKH, B3aUMOCICTBUE MeJla C KUCIIOTOW) SIBJIEHUM, HAOII0JEHUE U
OMMCaHUE TMPU3HAKOB IMPOTEKAHUS XMUMHUYECKUX peakuuil (pas3joKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUJIOM Oapusi, pas3iokKeHUE THIPOKCHIA
menu (1) mpu HarpeBaHUM, B3aUMOJICHCTBHUE *Kele3a ¢ pactBopoM coiu meau (11),
U3Y4YCHHE CIOCOOOB pa3/efieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALMS, XpoMaTorpadus, IpOBEICHUE OUUCTKU MOBAPEHHOM
CONMM, HaONIOCHWE W  ONHCAaHWUE  PE3YJIbTaTOB  MPOBEICHUS  OIBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHsSI MAaCChl, CO3[JaHHE MOJEIEH MOJIEKYI
(ILIapoCTepP>KHEBBIX).

BaskHelimne npeacTaBuTe 1M HEOPraHUYECKUX BelllecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3aeMEHT W mpocToe
BemecTBo. Haxoxaenue kucinopoga B mpupojae, (U3NYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcuzabl. [lpumenenue xucnopona. CrocoObl
MOJIyYEHHSI KHCIOpOJa B JIa0OpaTOpHUM M MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIus KUCI0po/a.

TemmoBoit >gdekT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHUE YpaBHEHUS,
JK30- U DHAOTEPMHUUYECKHE pEAKIUU. TOIUIMBO: Yrojb W METaH. 3arps3HEHUE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — osnemeHT M mpoctroe BemiecTBo. Haxoxaenwe Boaopoja B
npupose, ¢GU3MYECKMe U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosyyeHus. Kucnotsl u conu.



Momnsipabiil 005EM ra30B. Pacuérsl 10 XUMUYECKUM YpaBHEHUSM.

dusnueckue CcBoMcTBa BOAbL. Boxma kak pactBopurtenb.  PacTBOpEI.
HacpllieHHBIE M HEHACBIIEHHBIE PACTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 107151 BelllecTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOAbL. OCHOBaHUS.
Posbe pacTBOpoB B npupoie U B KU3HU 4delioBeka. KpyroBopor BoAbsl B mpupoe.
3arps3HeHue NpUpPOAHbIX BoA. OXpaHa U OYMCTKA TPUPOAHBIX BOJ.

Knaccudukarmus neoprannueckux coeauHenunii. Oxcunbl. Kiaccudukarus
OKCUJOB:  cosieoOpa3yromire  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEepHbIE) U
HeconeoOpasyromue. Homenknatypa okcumoB. Duznueckue U XUMHYECKUE
cBoMCTBa OKCUIOB. [losyuyeHne okCcuoBs.

OcunoBanusi. Kmaccudukanus ocHOBaHM: METOYM HU  HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHui. Pusznueckne M XMMHUYECKHME CBOWCTBA
ocHoBaHui. [lomyyeHue oCHOBaHUM.

Kucnoter. Knaccudukamus xucnor. Homenknarypa kucnor. dusudeckue u
XMMUYECKUE CBOWCTBA KHUCHOT. Psp axktuBHocTH MetaiuioB H. H. bekerosa.
[lonyuyeHnne KucnorT.

Comu. Homenknarypa comneil. @uzndeckue u XMMHYECKUE CBOMCTBA COJIEH.
[Tonyuenue cosen.

I'eneTnueckas CBS3b MEXKAY KJIACCAMH HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEAECIECHUE COJICPKAHUS KHCIOPOAa B BO3yXe, MOJIYYEHHUE,
coOupaHue, paclo3HaBaHWE M M3YUYCHHUE CBOWMCTB KHCIOPOJa, HAOIIOJACHHUE
B3aMMOJICVCTBHSl BELIECTB C KHUCIOPOAOM U YCJIOBHS BO3HUKHOBEHUS U
mpeKpamieHuss ropeHus: (moxapa), O3HaKOMJIGHHE C oOpas3llaMh OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJYYEHUE, COOMpPAHHME, PACMO3HABAHUE W W3YyUCHUE
CBOWCTB BOJopoja (ropeHue), B3aumojelicTBue Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCIIOJIb30BAaHHE BHJICOMATEPHAIOB), HaOMOIeHHEe 00pa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIEAOBAHHE OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C
pa3IMYHON pACTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C ONPEACIAEHHOMN
MAacCOBOM JOJIEd PaCTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAJLUIAMH
(HaTpeM ©  KaibllueM) (BO3MOXXHO HCIIOJb30BaHUE  BHUICOMATEPHAIIOB),
uccieoBaHue  OOpa3lloB  HEOPraHWYECKHX BEIIECTB  PA3IUYHBIX  KIIACCOB,
HaOJII0/ICHNEe U3MEHEHUS OKPACKHW MHIMKATOPOB B PACTBOpPAaX KUCIOT W IIECJIOYEH,
u3ydeHue B3aumojencTeus okcuaa meau (1) ¢ pacTBopom cepHOM KHCIOTHI,
KHCIIOT C METAaJUIAMH, PEaKUUMHd HEUTpaIU3aluy, MOJy4EeHHUE HEPaCTBOPUMBIX
OCHOBAHMWM, BBITECHEHUE OJIHOIO METajila IPYIrMM M3 pacTBOpa COJM, PELICHUE
AKCIIEPUMEHTANIBHBIX 3ajad 1o TeMme «BaxkHelmme Kiacchl HEOPraHUYECKHUX
COCIUHEHU).



IMepuonuyeckuin 3axkoH u Ilepuomuyeckass cucTeMa XUMHYECKHUX
jemeHToB JI. WU. MenpgesneeBa. CrpoeHne aTroMoB. XUMHYECKasi CBS3b.
OKHMCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIMU

[lepBbie TOMBITKH KIAaCCU(PUKAIMK XUMHUYECKUX 3JIeMEHTOB. lloHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEOYHbIE M IIEJIOYHO3EMEbHbBIE METaJLIbI,
raJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(OTEPHbIE OKCHIbI
U TUAPOKCHIBIL.

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuomnas W JJIMHHONEPUOIHAA  (OPMBI
[Tepuoguueckoii cucrtembl xumuueckux 3neMeHToB [[. . Menaeneesa. Ilepuoabt
n rpynnsl. OHU3UYECKUH CMBICI IOPSIAKOBOIO HOMEpa, HOMEPOB IepuoAa H
CPYIIIBI JIEMEHTA.

Crtpoenne atomoB. CoctaB aToMHBIX siaep. M3oTonsl. DnekTponsl. CTpoeHuUE
ANEKTPOHHBIX ~ 000J04YeK aroMoB NepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[lepuoguueckoit cuctemnl Jl. M. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero noyioxkenuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS pPaJnyca AaTOMOB XUMHMYECKHX DJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 IPYyIIIIaM U NEPUOIAM.

3navenue [lepmoanueckoro 3akoHa v [lepuoandeckon CHCTEMbI XUMUYECKUX
3JIEMEHTOB Uil pa3BUTUA Hayku U npaktuku. JI. . MenneneeB — y4€HbId U
rpak JaHWH.

Xumuueckasi cBsizb. KoBasieHTHass (TofisipHass YW HEMOJSIpHAs) CBA3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHuss.  OKUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHM.
IIpouiecchl OKUCIEHHS U BOCCTAHOBIIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHrne OOpa3lOB BEUIECTB METAUIOB M HEMETAJUIOB, B3aHMMOJICHCTBHUE
TUAPOKCHAA LHMHKA C PACTBOPAMHU KHCIOT W IIEJIIOYEH, NPOBEIAEHUE OIIBITOB,
WUIFOCTPUPYIOIINX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHune, peakuuu pa3aokKeHUs, COCTUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmm3anus MeXNpeIMETHBIX CBA3CH IIPH M3YYEHMH XUMHHM B 8 KIacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BaHUE KakKk OOIIMX €CTECTBEHHO--HAYyYHBIX
MOHSATUM, TaK W TOHATHUH, SIBISIOMIMNXCS CUCTEMHBIMH ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO01muMe ecTeCTBeHHO--HAyYHbIE MOHATHS: HAyYHBIN (akT, TUIIOTE3a, TeOpus,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOJIIOJEHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



@duspka: Marepus, aToM, D>JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHZ,
U30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, JJEKTPUUECKUI 3apsj, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIMYHMHBI, €IUHUIBI
U3MEPEHUs, KOCMOC, IUIaHETHI, 3BE3/1b1, COJIHLIE.

buonorust: oTocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KNIACC

BemecTBo 1 XuMHYecKas peakuust

Ilepuoanueckuit 3akoH. Ilepuoanueckas cucteMa XMUMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOIWCTB
XUMUYECKUX D3JIEMEHTOB NEPBBIX TPEX NEPUOJIOB, Kalus, KalplUUd H HX
COCIMHEHUHA B COOTBETCTBHM C TIIOJOXKEHHEM »JJIEMEHTOB B llepuogmueckoii
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHIbl XUMHUYECKOM CBSI3H. THIBI KPUCTAUIMYECKHUX
PEWETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU U
BHa XUMHYCCKON CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJACCaM HEOPraHMYECKUX
COEIMHEHN, TEHETUYECKAs CBA3b HEOPIraHUYECKUX BEILIECTB.

Krnaccudukaius XuMUYecKuX peakluid Mo pa3iudyHbIM NpU3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIUMX B PEaKIMM BEIIECTB, MO TemioBoMy 3¢ddekty, 1o
U3MEHEHUIO CTENEHEH OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUUYECKUE
YpaBHEHMUS.

[Tonarue o ckopoctu xumuueckod peakuuu. IloHdarne 006 oOpaTuMbIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuusax. [IoHATHE O TOMOIreHHBIX M Ie€TEPOreHHbIX
peakuusax. [lonstue o xkaranuse. [lonsatue o xumuueckom paBHoBecuu. DaKTOpHI,
BIMAIOIIME HA CKOPOCTh XWMHUYECKOM pEaKUUH W IOJIOKEHUE XHMHYECKOTrO

paBHOBECHS.
OKHCAUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  DJIEKTPOHHBIM  OayaHC
OKHCIIMTEIbHO-BOCCTAHOBUTEIBLHON peaKuuu. Cocrasiienue YPaBHEHUMU

OKHCJIUTENbHO--BOCCTAHOBUTEBHBIX ~ PEAKIMA C HCHOJBb30BAaHWEM  METOJa
3JICKTPOHHOT O OaiaHca.

Teopust 3JIEKTPOIUTUIECKON JTUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Kartnonsl, annonsl. MexXxaHu3M OUCCOIMAIMA BEIIECTB C Pa3IMYHBIMU BHUJIAMU
xuMuueckont cBszu. Crenenpb nucconuanu. CUiIbHbIC U CIA0bIe SJIEKTPOTUTHI.

Peakiiun noHHOro oOMeHa. Y ClIOBUS MPOTEKAHUs peakIuii HOHHOTO0 0OMeHa,
NOJIHBIE W COKpAalllEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBOHCTBa KHUCIIOT,



OCHOBAaHMM W coJell B CBeTe MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconnanuy. KauectBeHHble peakiny Ha HOHBL. [IoHATHE O THAPONIH3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJCISIMM KPHUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpaduTa M aiMasza), CJIOXKHBIX BEIECTB
(x7opuaa HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakuuu
OT BO3ACWUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIECIOBAHUE 3JIEKTPOINPOBOJHOCTU
pacTBOpOB BEILECTB, Mpolecca AUCCOLMALMM KHUCIOT, WIeNo4Yer u  coiei
(BO3MOYKHO  MCIIOJIb30BaHWE BHUAEO MAaTEepUajoB), IMPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAaHUs  peakluid  HMOHHOro  OOMEHa
(oOpa3oBaHmWe Ocajka, BBIJCIICHHE Ta3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUN
(ropeHue, peakiuu pasioXKeHUs, COSAUHEHUS), pacliO3HABaHUE HEOPraHWYeCKHUX
BEUIECTB C IOMOIIbKD KA4YECTBEHHBIX pEaKUWid Ha HWOHBL, pEIICHHE
AKCIEPUMEHTAIIbHBIX 33/1a4.

Hemertaunbl n UX coeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pusnueckue CBOMCTBA MPOCTHIX
BEUIECTB — TajJoreHoB. XHMHYECKHME CBOWCTBA Ha IpUMEpe  XJIOpa
(B3aUMOJCICTBUE C MeETaUlaMH, HEMETAUIaMH, IIejIo4aMu). XJIOpOBOIOPO.
ConsHasg KuciaoTa, XUMUYECKHE CBOMCTBA, NOJY4YEHHE, NMpUMeHeHue. JleicTBue
XJIOpa U XJIOPOBOJAOPOAA HA OPraHW3M 4eJIOBEeKa. BakHeWline XJIopuabl U HUX
HAX0XJICHHUE B IPUPOJIE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3NYECKUE CBOICTBa
IIPOCTHIX BEIIECTB — KUCIOPOJa U CePbl. AJTIOTPONHBIE MOAU(PUKALIMKA KUCIOPOIA
U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOAOPOA, CTpoeHHE, (PU3NUYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHUIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
Cepnast kucinora, (Qu3Myeckue W XUMHUYECKHME CBOMCTBa (oOmIMe Kak
MpEICTaBUTEN Kjacca KHCIOT M crneuuduueckue). XUMHUUECKHE peakiluu,
JeKalMe B OCHOBE IPOMBIIUIEHHOTO CIOC00a TOJIyYeHHsS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHort KUCTOTHL. CONMM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEaKIUsI Ha
cynabdar-uod. Haxoxxnenue cepbl U €€ COCIMHEHHA B Mpupojie. XUMUYECKOE
3arpsiI3HEHNE OKPYJKAOIIEH Cpelbl COCIMHEHHUSIMU CEpPbl (KUCIIOTHBIE O,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBpaIlleHHUS.

OO6mast xapaktepuctuka saeMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKUCIIEHUA. A30T, paclpOCTpaHEHHE B MPHUPOJE,
dusnueckre U xuMuueckue cporictra. Kpyropopot azora B npupojae. AMMHUAK, €ro
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONTydeHre U npuMeHeHue. Conu aMMOHMS,



uXx pu3NUecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHUCJIOTa, €€ MOJy4eHHEe, (PU3NUYECKUE U XUMUYECKUE
cBoiicTBa (0OIME€ KaKk MPENCTaBUTENSI Kiacca KHUCIOT U crenuduyueckue).
Hcnonb3oBaHue HUTPATOB U COJieH aMMOHMS B KauyeCTBE MHUHEPAIbHBIX
ya00peHnid. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIEl Cpeibl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIM, 3arpsS3HEHHE BO3lyXa, MOYBbl W BOM0EMOB). Docdop,
aiotpornHbie Moaudukanuu (ochopa, GuMUecKkue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciora, PuznuecKkue U XUMUUECKHUE CBONUCTRA,
nonyuenue. Mcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATBHBIX YIOOPESHHUIA.

O6mas xapakrepuctuka 3yeMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJIEHHS.  YTJEepod,  auIOTPOIHBIE
Moau(UKaIMKM, paclpoCcTpaHEHWe B MpupoAe, (U3HUecKue U XUMHYECKHE
cBoiictBa. Ancopbuus. Kpyrosopor yriepona B npupoge. OKCUIbI yriiepoja, Ux
¢usnyeckue W XUMHUYECKHE CBOMCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIyYUCHUE W TpPUMEHEHUE. DKOJOTMYECKHUE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a TI00AIBHOTO TMOTEIUICHUS KIMMAaTa, MapHUKOBBIN
addext. YronapHas KucioTa U €€ cou, X GU3NUEeCKue U XMMHUYECKUE CBOWCTRA,
nojiyueHue u mnpumeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHavampHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTHUJICH, TaHOJI, TJINIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPONOB (yrojib, NPUPOIHBIA Ta3, HEPTH),
OPOAYKThl MX MNepepadoTKu (OEH3UWH), X pOJib B OBITY W MPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMONOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, O€NKax, yriieBojgax — U Ux
poIM B JKM3HM 4elioBeKa. MarepuanbHOe €IWHCTBO OpPraHUYeCKHX |
HEOPraHUYECKUX COECTUHEHUN.

Kpemumuii, ero ¢Qusmueckue # XHUMHYECKHE CBOICTBa, MOMy4YeHUE H
npuMmeHeHue. CoenuHeHHs KpeMHHs B mpupoje. OOmue npeacTaBieHUs 00
okcusie kpemuus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIB30BAHHE B
OBITY, B IIPOMBIIUICHHOCTH. BakHelilline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobdaeMbl 0€30MacHOrO MCHOIb30BAHUS
CTPOUTENHHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

M3y4eHHUE 00pa3I0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIJIOTHI,
IPOBE/ICHNE KaYeCTBEHHBIX PEAKIIMi Ha XJIOPUI-MOHBI U HAOIIIOCHUE MPU3HAKOB
UX TPOTEKaHWs, OMBITHL, OTpaXKawmue (U3NUEeCKUe W XHUMHYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJUWHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB),
O3HAKOMJIEHHE C O0pa3laMu XJIOpHAOB (TaJOreHUJ0B), O3HAKOMJIEHHE C



oOpazuaMu ceppl M €€  COCQUHEHUSAMH  (BO3MOXKHO  HMCIOJB30BaHHE
BUJIEOMATEpHUAJIOB), HAOIOIEHNE Mpoliecca O0YTIIMBaHUS caxapa MoJ JIeUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Y4YCHUE XHUMHUUYECKHX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KaYeCTBEHHON peakiuu Ha cyibdar-
MOH U HaONIOZeHUE MNpu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3NYECKUMH
cBoiicTBaMu azora, (ochopa M MX COEAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), oOpa3liaMHi a30THBIX U (OCPOPHBIX YIOOPEHHI, MOIydeHUE,
coOuMpaHue, paclo3HaBaHUE M M3YYEHHUE CBOWCTB aMMMaKa, IPOBEJECHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (pochaT-uoH U M3ydeHHUE MPU3HAKOB
UX IIPOTEKAHUS, B3AUMOACHCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MENIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4EeHUe MOZENEN
KPUCTAJUIMYECKUX pEIIETOK anMmasa, Tpaduta, ¢yisiepeHa, O3HAKOMJICHHE C
IPOLECCOM  aACOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPOWCTBOM MPOTHUBOTasza, MoJydeHue, COOMpaHue, pacrio3HaBaHWE M W3Y4YCHHE
CBOMCTB YIJIEKHCJIOIO ra3a, MpOBEJECHUE KAYECTBEHHBIX PEakluili Ha KapOoHAT U
CUIMKAT-MOHBl W HW3yYEHHE MPU3HAKOB HUX NPOTEKAHHS, O3HAKOMIICHHE C
NPOAYKIMEN CUIIMKATHOW TMPOMBIIUIEHHOCTH, PENICHUE HKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe « BaxxHeunme HeMeTaIuIbl U UX COCIUHEHUSD).

MeTauibl M MX COeIUHECHUSA

OO0mast xapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METaJUIOB Ha OCHOBAHHH
ux nonoxeHusa B llepuomnueckoil cucreme XuUMHUYECKUX diemMeHToB [[. .
MenpneneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTaioB. MeTrauinueckas CBsI3b U
METAJUIMYECKass  KPUCTAUIMYECKass  pelETKa.  DJIEKTPOXMMUYECKUH  psll
HanpspkeHuil metaioB. dusnyeckrue U XUMUYECKUEe CBOMCTBA MeTaiioB. O01ue
crocoObl moyiyueHus: MeTayuioB. lloHATHE O KOppO3MHM METaJIOB, OCHOBHBIC
crnocoObl 3amuThl UX OT Kopposzuu. CraBel (CTalb, YYryH, IIOPAIOMUHHUM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIJICHHOCTH.

[Ilenounsle MeTambl: nojioxkenue B lleprnonnyeckor cUCTEME XMMHUYECKHUX
anemeHToB /I. M. MenzeneeBa, cTpoeHHE MX aTOMOB, HAXO0XKICHHUE B MPUPOLIE.
Pu3nyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kanus). OKcHabl U
TUAPOKCHUABL HaTpusd M Kanusa. [IprumeHeHue MIETOYHBIX METaUIOB U HX
COCTMHEHNH.

[IlenouHo3eMenbHBIE METAIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuueckux anemeHroB . . MenneneeBa, ctpoeHue
UX aTOMOB, HAXOXJIeHUE B mpupoae. Pu3nyeckue U XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHA, COJIN).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHMUS.

AJIOMUHUN: TI0J1I05)keHUE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u



XUMUYECKHE CBOMCTBA aMfOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUA
ATFOMHUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB [].
N. MeHnneneeBa, CTpo€HHE aToMa, HaxoxjaeHue B mpupone. Dduznueckue u
XUMUYECKHEe CBOMCTBA xkele3a. OKcuabl, TuapoKcuibl U conu xenesa (1) u sxxenesa
(1), ux coctaB, CBOMCTBA U MOTyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C O0pa3laMHd METaJUIOB M CIUIABOB, HX (DU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHE  PE3YJbTATOB  KOPPO3UU  METAIIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEWUCTBHS OKCHIA
KaJIbI[Usl U HATpUsl C BOJOM (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
HCCJIEI0BAHUE CBOMCTB KECTKOM BOJIbI, MPOILECCAa TOPEHHSI JKEIe3a B KUCIOPOAE
(BOBMOXKHO  MCIOJIb30BaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMid HAa MOHBI: MarHus, KaJbLUs, aTIOMHUHMS, [IMHKA, Keje3a
(1) u xene3za (111), meau (Il), HaOIrOAEHKME U ONMKCAHKE MPOIIECCOB OKPAIIMBAHUS
IJJAMEHH WOHAMU HaTpus, Kalus W Kaiblusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIE0BaHNE aM(OTEPHBIX CBOMCTB TUIPOKCHAA ATFOMUHUS
Y TUJPOKCUJA IMHKA, PEHIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHeiiine
METAJLJIbl U UX COCTMHEHUS.

XuMus M OKpy:KawIiuas cpeaa

BemectBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peakiuii B ObITy. [lepBas momois mpu
XUMUUYECKUX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolled cpennl (IpenesibHas JomycThUMast
KOHIIEHTpauus BeuiecTs, nanee — [1JIK). Poinb XxumMuu B pemieHun 3KOJIOTHYECKUX
po0Jem.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasiloB MaTepuaioB (CTEKJIO, CIUIABbI METALIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmubnie ceasu

Peanuzaniusg MeXIpeAMETHBIX CBsi3ed NpHU HM3YyYEHUHM XUMHHM B 9 Kjacce
OCYIIECTBIISIETCS 4YEpe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJCIMPOBAaHUE, HU3MEpPEHHE, MOENb, SBJICHUE, TMapPHUKOBBIN
ek, TEXHOJIOTHS, MaTepUAJIBI.



®dwusuka: Marepusi, aTroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIH]I,
U30TOIbI, PAJMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKUH 3apsj, MPOBOJIHUKH,
MOYIIPOBOJHUKH, TUAIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILTUYECKAS
pemérka, CIuiaBbl, (PU3NYECKUE BEITUYUHBI, SIUHUIIBI MU3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/16I, COJHIIE.

buonorusi: ¢orocunrtes, apixanue, Omocdepa, dKOcHCTEMa, MHUHEpPATbHBIC
yI00pEHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIISCTBA.

['eorpadus: armochepa, ruapochepa, MHUHEpadbl, TOPHBIC TOPOJIBI,
TIOJIE3HBIE UCKOIAeMBbIE, TOTIJIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JlugHOCTHBIE pe3yibTaThl OCBOEHHUSI MPOTPAMMBI  OCHOBHOI'O  OOIIETro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIecTBE TpaBWIaMW U HOPMAMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHKEHUAX M OTKPBITHUSX MHUPOBOM M OTE€YECTBEHHOW XHWMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM Y4€OHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMONIOHUMAaHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOI' O TIO3HAHMSI:

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHHOW, WH(MOPMAIIMOHHON W YHTATENHCKOW KYIbTYpPbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caM0OOpa30BaHMIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHUE TOCIEACTBUN U
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEpEC K MPAKTUIECKOMY M3yUEHHIO Mpodeccuii u TpyAa pa3IndHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11€JIeCO00pa3Hoe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IpaBUJI 0€30MACHOT O MOBEICHUSI IIPU pabOTE C BEIIECTBAMM, a TAKKE B CUTYalUX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KYyJIbTYpBl, OCO3HAHHMsS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIICIIIOT 3HAYUMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWM U3 ATUX MPEIMETOB (HOPMHPOBATH TMPEACTABICHUE O IEIOCTHOM



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEeATEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMMHU TOHSTUAMH), WCIOIb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTHUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XMMUKM MOJICIIbHBIC TIPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0BEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOMPOCHl B KAaYECTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TTPOTHO3UPOBATH €r0 Pe3ysbTar, POopMYIUPOBATH OOOOIIECHUS H
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
pa3IUYHBIX BUJOB U (HOpM MpPEACTaBICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE NPUMEHATh Pa3IMYHbIE METO/ABI M 3aIPOCHl MPU MOUCKE M OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIa/ICHHUE KYJIbTYPOH aKTUBHOTO MCIOJIB30BAHUS PA3TMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce YyueOHOW W
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmlecTBYy  oOCyxkaaemMol  TeMmbl, (OPMYIUpPOBaTb CBOM  IPEIJIOKEHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIBITa,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIUX MPOOJEeM Ha OCHOBE y4yéTa OOIIMX HHTEPECOB U COIJIACOBAHMS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITENbHO OINpPEAETSATh ILeNU ACSITeNbHOCTH, IJIaHUPOBATD,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[IO3HABATENBHBIX 33Jau, CaMOCTOATEIbHO COCTABJIATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, MPE/AJiaraéMble B YCIIOBHH 3a/IaHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduyueckue JUIA  IpPEAMETHONM 00macTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OO YU AOIINXCS YMEHUMN:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIMU PAa3JOKEHUS, PEaKIUU 3aMEUICHUs, pEeaKuuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KaTHUOH, aHWOH, PacTBOpP, MAaccoBasl JOJs BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKLINI;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJIeHTHasT W MOHHAas) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OOJbIIMEe TEPUOAbl, COOTHOCUTH OOO3HAYECHHS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U pacIpeesIeHUE UX 10 3JEKTPOHHBIM CIO0SIM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
Pa3IMYHbBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJIEKYJIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IMYHBIX YCIOBUSIX;

BBIUKCIIAIT OTHOCHTEJBHYKD MOJEKYJISPHYIO H  MOJSIPHYIO  MacChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTh3aluio, KiaccUu(uKaiuio,
BBISIBJICHUE IMPUYUMHHO--CJIEJICTBEHHBIX CBSI3€W — ISl M3Y4YECHHUS! CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbIN U MBICIICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOJAa W KHUCIOPOJA), IMPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IIEOUEH U KUCIOT C TOMOIIbIO MHIUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTH, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karaqu3aTrop, XUMHUYECKOE paBHOBecHE, OOpaTUMble U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lInyecKas), KpUCTaUIMYecKas pemérka, KOppOo3usi METaJIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJUKY [JIi COCTaBieHUS (hopmyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAs, WOHHAs, MeETAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE MMEIOTCA B TNEPHOAUYSCKOM Tabiuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB AJIEMEHTOB M MX COCIMHEHUU B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PEKTy, M0 U3MEHEHUIO CTETEHEW OKHUCICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJIATh YPaBHEHUS DJEKTPOJIUTHUYECKONW JTHUCCOIMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM  O0OpYJOBAaHMEM, a TaKXke TMpaBuiaa OOpalieHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABATh OIBITHBIM ITYTEM XJIOpHUI-, OpOMU/I-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEIILHOU JIESITEILHOCTH — aHaJIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paszpnea 1. llepBoHayajibHble XMMUYECKUE NIOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.IlonaTtue o kucmorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
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[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 35ieMeHToB J1. 1. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aroma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaeity > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25
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Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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

YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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