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COJEPXAHUE OBYUYEHUA

8 KUVIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XMMUM B KU3HU YeJOBEKa. XUMHS B CHCTEME HaykK.
Tena u BemiecTBa. PU3WYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3eieHusi CMECeil.

ATOMBI W MOJICKYJbI. XHUMHYECKHE dJIeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcHTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 10JisT XUMUYECKOTO dJIeMEHTa B
COEJIMHEHUHU.

KonuuectBo BemectBa. Moabs. MosipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COCAUHCHUM.

dusnyueckne U XMMUYECKUE SBJICHUS. XUMUYECKasl peakius U €€ MpU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUUYECKUX PEeaklni (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBujaMu paboThl B JIAOOPATOPUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTOBAaHUEM, U3yUECHUE U OMHCAHUE
bu3nYecKuXx CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIICCTB, HAOJIOJEHUE
busnueckux (IJIaBJIE€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
METHOU MTPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OTIMCaHUE TPH3HAKOB TMPOTEKAHWS XMMHYECKUX peakIuil (pa3liokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJICHCTBHUE Kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3JIECHHs] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHILISAINSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
coiM, HaOJIOJICHWE W  OMNHCAaHUE  PE3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHWSI MAcChl, CO3JaHHUE MOJeNIed MOJIeKYII
(IIapoCTEepPKHEBBIX ).

Bakueiue npeacTaBUTEIM HEOPrAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 371€MEHT U MPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUPOAE, (PU3MYECKHE U XUMHUYECKUE
cBoicTtBa (peakuuu ropenus). Oxcupapl. [lpumenenue kwuciopoga. CrocoObl



NOJIy4eHHUs] Kuciopoia B JjabopaTopum W HpoMmblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCI0poaa.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHUE MAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpoctoe BemiecTBo. Haxoxknenwe Bogopona B
npupoae, (GU3MYECKUe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
noixyuyenus. KucinoTsl u conu.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BeleCTBa B pacTBOpE. XMMHUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Ponb pacTBOpoB B Ipupoje U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHHe NpUPOIHBIX BoA. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHbIE, aMmQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmyeckue uU XUMHUYECKUE
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[lony4yeHue KHUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKpamieHuss TOpeHus (moXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHJIOB U
OTIMCaHUE WX CBOKMCTB, TMOJy4YeHHE, COOMpaHWe, PACIIO3HABAHWE W H3yUYCHHE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojeicTBue Bojioposa ¢ okcujgoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAJUIAMHU
(HaTpueM ©  KajibllueM) (BO3MOXXHO HCMOJIb30BAHUE BHJICOMATEPUAIIOB),



UCCJeIOBaHUEe O0pa3l0oB HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJII0ICHNE U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT W ILEIOYEH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMHA HEUTpaIu3alvH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PELICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO TeMme «BaxHeWllMe Kiacchl HEOPraHWYECKHUX
COCIUHEHUN).

Ilepuoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ya1emMenToB JI. U. MengeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KJIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitne o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIOTeHbl, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIE OKCUIBI
Y TUJIPOKCUIBI.

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX dJIEMEHTOB /1.
U. MengeneeBa. KopoTkomnepuonHas u  JJIuHHONEpUoAHas  (HOpMbI
[Tepuoanueckont cucrembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynnbl. OU3WYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHUX  JJIEMEHTOB
[lepnonnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO
AJIEMEHTA T10 ero nojoxeHutro B llepuonnueckon cucreme JI. . Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUs pPaJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB Ui pa3BuUTUA Hayku U npaktuku. [[. WM. MenneneeB — ydéHbl U
rpa)KJaHVH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJjisipHass M HEMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iporiecchl OKUCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LHWHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakliuy pasioKeHHsl, COEUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanns meXnpeaMETHBIX CBSI3€M NMpU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAyYHBIH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaliMu3, CHUHTE3, KiIacCUPUKalus, TEepUOANYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaANIbl, TOPHBIE MOPOJIBI,
MIOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHAX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUUYECKUX DHJIIEMEHTOB IMEPBBIX TPEX NEPUOMAOB, Kalus, KalblUsi MU HX
COCIMHEHUI B COOTBETCTBUM C IIOJIO)KEHHEM OJJIEMEHTOB B lleproamueckou
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHU, TEHETUYECKas CBA3b HEOPTAaHUYECKUX BEILIECTB.

Knaccudukarys XuMA4ecKuX peakiii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIMU BEUIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
U3MEHEHUIO CTENEHEN OKHCIICHUS XMMHUYECKUX 3JIEMEHTOB, [0 00paTUMOCTH, 1O
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpPaBHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHe 0 TOMOTe€HHBIX U TeTepPOreHHBIX
peakuusax. Ilonarue o karanmse. [loHsATHE 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IOJO0XKEHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOU peaKIuu. CocraBiienue YpaBHEHHI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMA C  HCMOOJb30BAHUEM  METOJIA
AIIEKTPOHHOTO OasiaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckon cBsi3u. CteneHs aucconuanuu. CHUIbHBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakium noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMHW U cCOJed B CBETE TMPEICTaBICHHA OO0 AJIEKTPOJIUTUYECKON
nuccoruanynu. KauectseHHble peakunu Ha HOHBL. [IoHSATHE O rUapOIn3e CONeH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB W HEMETaIOB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCICAOBAHHUE DIECKTPOIPOBOIHOCTU
pacTBOpOB BEHIECTB, IMpoLecca AUCCOLNMALNM KHCIOT, WLIEI0YEe U COJIEH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MAaTEPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuii HOHHOro  oOMeHa
(oOpa3oBanue oOcaaka, BBIJIEJICHHUE Tas3a, oOOpa30BaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaAKIUN
(ropeHue, peakiuu pasiioKEHHUs, COSTUHEHMs ), paclo3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEUICHUE
AKCHEPUMEHTAILHBIX 3a]1a4.

HeMeTa/ibl U MX COeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aMMOJEICTBHE C MeETallaMH, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJMy4YeHUE, MpUMEHeHue. JleiicTBue
XJIOpa W XJOPOBOJAOPOZa HA OPraHU3M 4YeJIOBeKa. BakHeWlnme XJIOpUAbl U HX
HaXOXJICHUE B MPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne U (Pu3nyecKue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(BUKAIINN KIUCIOPOIa
U cepbl. XuMUYeckue cBOMcCTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UUYECKUE U
XUMHYECKHEe CcBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3MUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruenuduyeckue). XHUMHUYECKUE PEaKInu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHo KucioThl. CoMM CEpHOM KUCIIOThI, KAYECTBEHHAs pEaKLIMs Ha



cynbdar-uoH. HaxoxkaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHUYECKOE
3arpsi3HEHUE OKpYXKArolel cpelpl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEA0TBPALECHUS.

OOmas xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
dbusnyeckue u xumMrueckue cBorctea. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XuMUYECKHUEe CBOMCTBA, MoJyueHue u npumMeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOJydeHHe, (PU3UYECKUe M XUMUUYECKUE
CcBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIU(pUUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaJIbHBIX
ya00peHuil. XMMHUECKOE 3arpsi3HeHUE OKPY KaIoIIe cpebl COeTMHEHUAMH a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aioTponHbie Moaudukanuu (ochopa, huMUecKkne M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMHUIECKUE CBOMCTBA,
nonyuyenue. Mcnonp3oBanue pocaToB B KAUECTBE MUHEPATbHBIX YIOOPEHU.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTE€pPHbIE  CTENEHU  OKHUCICHUS.  YTIEepoJd,  aJJIOTPOIIHbIC
Moau(UKAIIMK, PACIpPOCTpaHEHUE B TpHUpoAe, (PU3NYECKHEe U XUMUYECKUC
cBoiicTBa. Ancopomus. KpyroBopot yriaepona B npupozae. OKCuasl yriaepojaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoreza r1i100ampbHOrO TMOTEIUICHHS KIMMaTa, MapHUKOBBIN
b dexT. YronpHas KucaoTa u €€ Cou, uX (PU3NIECKUe U XUMUYECKHUE CBOMCTBA,
nojgyyeHue U TpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEJIHCKOM
XO34MCTBE.

[lepBoHa"aIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TAaHOJI, INIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, MNPUPOAHBIA ra3, He)Tb),
MPOAYKThl WX MepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIINLICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, OCJIKaX, YrJIeBOJax — U UX
poJii B JKM3HM 4YeloBeKa. MarepualibHO€ €IUHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usznueckue M XUMHUYECKHE CBOMCTBA, IMOJIy4YEHUE U
npumeHenue. CoenuHeHHS KpemMHus B mpupozae. OOmme mnpenacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCIOJIb30BAaHUE B
ObITy, B TIPOMBINIUICHHOCTH. BakHEIIe CTPOUTENbHBIE MaTEepPHaNbl: KEPaMHKa,



CTEKJIO, IIeMEeHT, 0eToH, kene300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCEIHEBHOM KU3HH.

Xumuyeckuii IKChepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKalOIIMEe (PU3NUECKHME M XMMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOIBb30BAHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oO0pas3iaMud XJOpUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmmamu  ceppl W €€ COCNUHCHHSIMH  (BO3MOXXHO  HCIIOJIBh30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOICHHUE TIpoliecca OOyrIMBaHUs caxapa Ioj JACHCTBHEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, MW3YYEHHUE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEJICHHE KaueCTBEHHON peakIuy Ha cyJbdar-
WOH W HaOJI0JieHne TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3UYECKUMU
cBoiicTBamMH azota, (ochopa M uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJICOMATEPUAIIOB), 00pa3laMu a30THBIX U (OCHOPHBIX yAOOpEHUid, MOTyUYeHHE,
cobupaHue, paclo3HaBaHWE W M3Y4YEHHE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX pPeaKIMii Ha MOH aMMOHHS U ¢ochaT-uOH U M3YyUYEHHUE MPU3HAKOB
YX MPOTEKAaHMUsI, B3aUMOIEMCTBUE KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAIIOB), V3y4ECHUE MOJIeJIen
KPUCTAUIMYECKUX peIETOK anMasza, Trpadura, dyiiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyudeHue, coOupaHue, pacrlo3HaBaHUE M M3yUCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJACHUE KAaYeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3YyYECHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIIMEH CUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIePUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHel1ne HeMeTaubl U UX COCTUHEHUS.

MeTaJibl U MX COeIMHEHUS

OO6m1ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepuommueckon cucreme xumuuyeckux siemeHtos [[. .
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. Meramnyeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpsDKeHUN MeTayioB. OPU3NYECKUEe U XUMUYECKHe CBOMCTBA MeTayioB. O61iue
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3MHM METauioB, OCHOBHBIC
CIOCOOBI 3alUTHl UX OT Kopposud. CruiaBel (CTajdb, YyryH, TIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie mMeTampl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemenToB . 1. MenpaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duzryeckre U XMMUYECKUE CBOMCTBA (HA mpuUMepe HaTpus U Kanus). OKcuiabl u



TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHHne IIeNOYHBIX METAUIOB M HX
COCIMHEHUMN.

[[lenoyHO3eMeENbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXO0XJIeHUE B nipupojie. Pu3nyeckue 1 XuMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseiive coeauHeHUs Kaiublus (OKCUI, TUIPOKCHA, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMUYECKHE CBOMCTBA altOMHUHMs. AM(POTEPHBIE CBOMCTBA OKCHAA W TUAPOKCH]IA
ATFOMHUHUSL.

Keneszo: nonoxenue B llepnoandeckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE aroMa, HaxOoxiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, Tuipokcuibl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3laMud METaNIOB U CIUIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMH, HU3YYEHHE  pPE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KaJIblIUg U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHHUS XKeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHJIEOMATEPHANIOB), MPHU3HAKOB  IMPOTEKAHUs
KAUEeCTBEHHBIX PEAKIIM HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, IUHKA, jKeje3a
(I1) u xeneza (III), meau (1), HaOarOAEHNE U OMTMCAHUE TIPOIIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHUE aM(OTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEHIEHUE SKCIIEPUMEHTANIbHBIX 3374 10 TeMe «Baxueluve
METAJUJIbl K KX COEUHEHHUS.

XUMHUA 4 OKPYKaKWIIas cpeaa

BemecTtBa u marepuanbsl B IMOBCEAHEBHOW KU3HM YeloBeka. beszomacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momolinps npu
XUMHUUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOMyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/1K). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJIMMEPHBIS
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpU W3YYEHUHM XUMHU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUIN, TAK U MOHSTUM, SBIISIFOIIMXCS CUCTEMHBIMU JJIs1 OTJCIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOJUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJICIb, SIBJICHUE, MAPHUKOBBIN
2 (DEeKT, TEXHOIOTUS, MAaTEPHAIIHI.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJEKTPUUYECKUU 3apsifl, MPOBOJHUKH,
MOJIYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAILIINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocuHTes, npixaHue, Ouocdepa, dKOCUCTEMa, MHUHEPATbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpPATbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKONIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS INTPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUASA

JINMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTPAMMbI OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOCTUTAIOTCA B XO/A€ OOy4YeHHs] XMMUU B €IUHCTBE Y4eOHOH U
BOCIUTATEIBLHON  JIEATEIBHOCTU B  COOTBETCTBUM C  TPAJAUIMOHHBIMU
POCCUUCKUMHU COLUOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH I1IEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MpaBUJIAMU M HOPMaMH MOBEACHHUS U CIIOCOOCTBYIOT
MpolleccaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMATTU3AIMK 00yUYaIOIIHUXCS.

JImdHOCTHBIE ~ pe3yibTaThl  OTPAKAIOT TOTOBHOCTH  OOYYaroONIUXCs
PYKOBOJICTBOBaTbCS CUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAMH U
pacCIIMPEHUE OMbITA ACATEILHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUOTHYECKOTr0 BOCIIUTAHUSA:

LHEHHOCTHOIO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
HUCTOPUYECKOMY M HAy4YHOMY HACJIEJIUIO, MOHUMAHUS 3HAYEHUS XUMHYECKOUN
HayK{ B XU3HU COBPEMEHHOT'0 00IIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOMN
uHpopmanue O MepeloBbIX JOCTUKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HaAHUSAX 00
YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHUSA:

MPEJCTABICHUSI O COIMAJIbHBIX HOpMax M MpaBUJIaX MEKIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHHMKAaTHBHON KOMIIETEHTHOCTH B
OOIIECTBEHHO IMO0JIE3HOM, y4eOHOMCCIIEeI0BAaTEIbCKOM, TBOPUYECKON W JIPYTrUx
BUJIaX JCSATEIBHOCTU, TOTOBHOCTH K pa3HOOOPAa3HON COBMECTHOM JESITEIIbHOCTH
P BBITIOJITHEHUH YUEOHBIX, TO3HABATEIIbHBIX 33]1a4, BHITIOJHEHUNA XUMUYECKHUX
DKCIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHUMAaHUIO W  B3aUMONOMOINM B  Tpoiecce OTOH  yueOHOH
NEATEeIbHOCTH, TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEICHUE U TMOCTYHKH CBOUX
TOBAPUILIEH C MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 O3HAHUA:

MHUPOBO33PEHYECKHE MTPEACTABICHHS O BEUIECTBE U XUMHUYECKON PEAKIINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIITHOCTH HAYYHOU KapTHHBI MHUPA, TIPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA IMPUPOJABI, B3aUMOCBS3SIX YEIOBEKa C
NIPUPOJHOM CPEAOM, O POJIM XMMHUHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOAMMBIC MJii OOBSCHEHHUS HAOJIOMAEMBIX MPOIECCOB U



SBJICHUM, MO3HABATEIbHON, MH()OPMALIMOHHOM M YMUTATENbCKOW KYJBTYpHI, B
TOM YHUCJIE HAaBBIKOB CaMOCTOATEIbHOW pabOTBl C Yy4eOHBIMH TEKCTaMH,
CIPABOYHOM  JINTEPATypOil, JOCTYINHBIMHM TEXHUYECKHMMH  CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYEHHIO U IO3HAHUIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHUIO, IIPOEKTHOM UM  HCCIEI0BATENIbCKON
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBlI€HHOCTU U YPOBHSA OOyUYEHUS B
JlaJdbHEHIIeM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HaHUE LEHHOCTU XU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKHM Ha 3[0POBBIA 00pa3 JKMU3HH, OCO3HAHHUE MOCIEACTBUN U
HENpPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOJICHHUS] aJIKOTOJisi, HAPKOTHUKOB,
KypeHHs), HEOOXOAMMOCTH COONIIO/IeHUsT TMpaBuil  0€30MacHOCTH  NpHU
oOpallleHuu C XUMUYECKMMHU BEILIECTBAMU B OBITY U pEaJbHON KU3HU;

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEPEC K NPAKTHUECKOMY HM3YyUEHHUIO MpoQeccuil U TpyAa pa3InyHOIro
poJia, yBaXKE€HHE K TPYy U pe3yJbTaTaM TPYAOBOW IEATEIIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUU MO XMMHH, OCO3HAHHBIN BBIOOP
WHAVBUAYAIbHONH TPAaeKTOPUM IPOJOJDKEHUS 0oOpa3oBaHUs C  YYETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, YCHEeNHOW MPO(PECCHOHATLHON MESITEIbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBAThCS B MPO(ecCHOHATBLHOU
cpexne;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA

HKOJIOTMUYECKU 1I€JIECO00Pa3HOE OTHOIIEHUE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHUE [IEHHOCTH 30POBOTO
u Oe3zomacHoro o0Opa3a >KU3HH, OTBETCTBEHHOE OTHOLIECHHE K COOCTBEHHOMY
($u3NUECKOMY U NICUXUYECKOMY 37J0POBBIO, OCO3HAHHWE LIEHHOCTU COOJIIOJICHUS
npaBwil O€30IIaCHOrO0 MOBEAEHUS NpU padoTe € BEIIECTBAMH, a TaKKE B
CUTYalMsIX, YTPOKAOIIMX 310POBbIO U )KU3HU JIOIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJy4yaeMble MPU U3yUYECHUU XUMHH, IS
peleHns 3axad, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOAHOW CPEAOW, s
HOBBILIEHHUSI YPOBHSI HKOJIOTMYECKOH KyJbTYpbl, OCO3HAaHUS IJ100aJIbHOIO
XapakTepa OJKOJOTMYECKUX MpoOJIeM M IMyTeH HMX PEIIEHUs IOCPEICTBOM
METO/I0B XMMUU, IKOJIOTMUYECKOT0 MBILIICHHUS, YMEHHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJIbHOM, KOMMYHUKAaTUBHOU M COLIMAIBHOU MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pPE3YyJIbTAaTOB BBIIACISIOT 3HAYUMBIE JUIS
(GOopMHpPOBaHMST MHUPOBO33pEHUSI OOIIEHAYyYHbIE TIOHATUS (3aKOH, TEOpPHUs,



OPUHIIUI, THUMIOTe3a, (akT, CHUCTeMa, IPOIECC, SKCIEPUMEHT U JIPYroe.),
KOTOPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMpeaMeTax M
MO3BOJISIIOT  HAa OCHOBE 3HAHWUHW W3 OTUX MNPeAMETOB  (POPMUPOBATH
MPEJICTABICHUE O LEJIOCTHOM HAyYHOM KApPTUHE MHpPA, U YHUBEPCAIbHBIC
y4eOHbIC JCHCTBUs (MO3HABATEIbHBIE, KOMMYHHKATUBHBIC, PETYJISATHUBHBIC),
KOTOphIE oOOecreunBaloT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
MJIAHUPOBAHHIO U OCYIIECTBICHHUIO yUeOHOM eI TeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble JJoruyeckue qeMCTBHUA:

YMEHMSI MCIIOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS NPU OCBOCHUU
3HAHUU: PACKPhIBATh CMBIC] XUMUUYECKUX MOHITHH (BBIACIATh UX XapaKTePHbIE
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBSA3b C APYTUMHU MOHSATHUAMM ), UCIIOIb30BaTh
MOHSTHUS JUIsl OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KpUTEpUHM IS KIacCU(PUKAIMU XUMHUYECKHUX BEIIECTB M XUMHYECKUX
peakIuii, yCTaHaBIWBATh MPUUYUHHO-CIICJCTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU
M3YUYCHHS, CTPOUTH JIOTUUECKHE PACCYXKIEHUsI (MHIYKTHUBHBIC, JIETYKTHUBHEIE,
110 aHAJIOTUH ), JIeJIaTh BBIBOJIBI U 3aKIIOUCHUS,

YMEHHE MPUMEHSATH B MPOLECCE IMO3HAHUS MOHATUS (MpEeIMETHbIE WU
MeTanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIU, HCIOJIb3yeMbIe B
XUMUH, TPeoOpa3oBbIBATh IIIUPOKO TMPUMEHSIEMblE B XHUMHH MOJICIbHbIC
MIPEACTABICHHS — XUMUYECKHI 3HaK (CUMBOJI 3JIEMEHTA), XUMH4eckas popmyna
U ypaBHEHHE XMMHYECKOU PEAKIMU — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, C Y4YETOM OTUX MOJEIBHBIX IPEJICTABICHUN  BBIABIATH U
XapaKTepu30BaTh  CYIIECTBEHHbIE TMPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XHMHYECKHUX PEAKIUM, BBIIBISTH  OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CJIECACTBEHHBIE CBA3U W IPOTHBOPEUYHS B
M3y4aeMBbIX ITpoLeccax U SIBICHUSX.

Ba3oBhle ucciieqoBarTebLCKHe JeiCTBUSA:

YMEHHME HMCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHMS, a TaKK€ B KayeCTBE OCHOBBI Ji1 (hOPMHUPOBAHUSI THUIIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOpPETEHUE OMbITA MO TIAHUPOBAHUIO, OPTAHMU3AIUU W IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJ0M Ipolecca,
CaMOCTOSITEJILHO TTPOTHO3UPOBATh €ro pe3yibrar, GopMyaupoBaTh 0000IIECHUS
Y BBIBOJBI O PE3YJbTaTaM MPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIISThH
OTYET 0 MpoAeNaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpPATh, aHAJTU3UPOBATh W HMHTEPIPETHPOBATH WH(POpPMALIHIO
pa3IMUHBIX BUJAOB U (GOpPM TPEACTaBICHHUS, IMOJYy4aeMyl M3 pPa3HbIX



UCTOYHUKOB (HAy4YHO-MOMYJISipHAsl JIMUTEpaTypa XUMHUYECKOTO COJEpkKaHus,
CIpaBOYHbIE MOcoOMs, pecypcbl HHTepHeTa), KPUTUYECKHM OILICHUBATh
MIPOTUBOPEUYNBYIO U HEAOCTOBEPHYIO MH(OPMAITHIO;

YMEHUE MPUMEHSITh Pa3InYHbIE METOMBI U 3aMPOCHI TIPH TTOUCKE U OTOOpE
MH(pOpMaAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMUMBIX JJIsi BBIMOJTHEHUS
yueOHBIX U NMO3HABATENIbHBIX 33]1a4 ONPEACIEHHOIO TUIIa, TPUOOPETEHUE OTbITA
B 00JIACTH HCTOJH30BaHMs MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUIA,
OBJIAJICHUE KYJbTYpPOH AaKTUBHOTO WCIIOJIb30BaHUS PA3IUYHBIX MOHCKOBBIX
CHUCTEM, CaMOCTOSTEIHHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpPEACTaBICHUS
vHpOpMaIUU U WUTIOCTPUPOBATh pellaeMble 3a7a4d HECJIOKHBIMU CXEMaMH,
auarpaMmMamM, IpyrumMu opMaMu rpaduky U UX KOMOUHAITUSIMU;

YMEHUE WCIONbh30BaTh W aHAIM3WPOBATH B Tpolecce ydeOHOU U
HCCIIE0BATENIbCKOM NEATEeIIbHOCTH uHpopmaruio 0 BITUSTHUA
IPOMBIIIVIEHHOCTH, CEJIBCKOrO0 XO3SICTBA M TpPAaHCIOpPTa HA COCTOSTHUE
OKPY’KArOIIEH MPUPOIHOU CPEBI.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHS 33J]aBaTh BOMPOCHI (B XOoJ€ auanora u (Wid) AUCKYCCHUU) IO
CYIIECTBY OOCYXKmaeMoil TeMbl, (OPMYIHUPOBATh CBOM  MPEIIOKCHHS
OTHOCHUTEJILHO BBINOJIHEHUS IPEIJI0KEHHON 3a/1a4u;

YMEHUS TpPEACTaBIATh IMOJYYEHHBIE Ppe3yJbTaThbl IO3HABATEILHON
NEATEIbBHOCTH B YCTHBIX M MHUCHBMEHHBIX TEKCTaX; JieJlaTb MPE3EHTAIUI0
pPE3yNbTAaTOB  BBHITIOJIHEHUSI XHMHYECKOTO JKCIEPUMEHTa (J1ab0opaTOpHOTO
OTIbITa, Ja00PaTOPHOI pabOTHI MO MCCIEAOBAHUIO CBOMCTB BEILECTB, Y4EOHOTO
MIPOEKTA);

yMEHUsI y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOW M  HCCIIEIOBATEIIbCKOM  JIESITEIbHOCTH TPU  PEIICHUU
BO3HUKAIOIIKX MPOOJIieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAaHUS
no3uruit  (00CyXkaeHus, OOMEH  MHEHMSIMH, «MO3TOBbIE  IITYPMBID»,
KOOpPJIMHALIMSI COBMECTHBIX JCHCTBUM, OMpENEICHUE KPUTEPUEB IO OILICHKE
KavyecTBa BBITIOJIHEHHON paboOThI U ApYrue).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE eiiCTBHS:

YMEHHE CaMOCTOATENIbHO OMNPENEATh LENU AESITEIbHOCTH, INIAHUPOBATD,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEIbHOCTh, BEIOUpaTh Hanbosee 3PpHEeKTUBHBIE CITIOCOOBI PEIICHHS YIEOHBIX
Y TO3HABATENbHBIX 337a4, CAMOCTOSITEIbHO COCTAaBIISITh WU KOPPEKTUPOBATH
IIPEUIOKEHHBIM QJITOPUTM JEHUCTBUM IPU BBIIOJIHEHUU 3aJaHUU C Y4ETOM
MOJTyYCHHUSI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJIbTaTa 3asiBICHHOW 1IeJId, YMEHUE



UCIIOJb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, NPEAJIaraéMble B YCIOBHUH
3aJIaHUMN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTAaTOB 1O OCBOEHHUIO 0053aTEIHLHOTO

COJICp>KaHMsl, YCTAaHOBJIEHHOTO JaHHOW (enepaibHOM pabouel mporpamMMoH,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIIMMUCS HAyUHbIEC 3HAHUS, YMEHUS U CIIOCOObI
NeucTBUM, crenuduueckue g MPEeAMETHOW o01acT  «XHUMHS», BHUJIBI
JNEATEIPHOCTH MO IIOJYYEHHIO HOBOTO 3HAHHWS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYAITUsX.

K koniy oOyuenuss B 8 kiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

e PACKpBIBaTh CMBICJ OCHOBHBIX XHUMHWYECKUX IOHSTHUW: aTOM, MOJIEKYJIA,
XMMHUYECKUHN 3JIEMEHT, TPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oHOpOAHAS ¥ HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIIbHASL aTOMHAs
U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JOJisI XMMHUYECKOTO JJIEMEHTAa B COEAMHEHWH, MOJSPHBIN
00BEM, OKCHII, KHCIIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPUIIATEIHLHOCTD,
CTENICHb OKHUCJICHHS, XUMUYECKas Peakiusi, KiacCu(PUKaIius peakiiuii:
pEaKuMu COEIWHEHMS, PEAKIUU PaA3JIOKEHHUS, PEaKIHUU 3aMELICHUS,
peakuuu OOMEHa, 3K30- U DHJIOTEPMHYECKUE PEaKIMH, TEIIOBON
adekT peaknum, SAPO aToMa, SJICKTPOHHBIM CIIOM aToMa, aTOMHas
opOuTanb, paanyc aToMa, XUMHAYECKas CBSI3b, TOJIIPHAS W HEMOJIIpHAs
KOBAJICHTHAasl CBSI3b, MOHHAS CBS3b, MOH, KAaTMOH, AaHWOH, PacTBOD,
MaccoBasi J10Jisl BelecTBa (MPOIEHTHAsI KOHIIEHTpaIIKs) B PaCTBOPE;

e WWUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHITUH H
MPUMEHATH T MOHITUA [PU OMMCAHUU BEIIECTB U UX IPEBPALLCHUN;

* ICTIONIb30BaTh XWUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BELIECTB U YPABHEHUN XUMUUYECKUX PEAKLINM;

e OIIPEACIIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX,
CTENEHb OKHUCICHHUS JJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BEUIECTB K OIPEICIEHHOMY KJIACCy COCIMHEHHM IO
dbopmynam, BUJ XUMHYECKOW CBsS3U (KOBajJeHTHasT M WOHHAas) B
HEOPTaHUYECKUX COCIUHECHHUSIX;

epackpeiBaTh cMbicha [lepuommueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATH ITOHUMAHUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJIOkEHUS B [lepuoanyeckoit cucreme,
3aKOHOB COXPAaHEHUs MACChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTraipo;



¢ ONKMCHIBATh U XapakTepu3oBaTh TabnuuHyo @opmy Ilepuonnueckoi
CUCTEMBbl XMMHYECKUX OJJIEMEHTOB: pa3iMyaTh TMOHATHUS «TrJIaBHas
noarpynna (A-rpymnmna)» u «nobounas noarpymnmna (b-rpynmna)», mansie
1 OOJIBIIINE TIEPUOABI, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnuue «llepuoguueckas cucrema xumuueckux syemeHtoB [[. U.
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsa sAnpa, OOIIee YHCIIo
AJIIEKTPOHOB U PACTIPEICTICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

e KJTaCCU(PUITUPOBATH XUMUYECKHE IJIEMEHThI, HECOPTAHNMUECKHE BEIIECTRA,
XUMHUYECKUE PeaKIHH (MO YKUCIY U COCTaBY YYACTBYIOLIUMX B PEAKIUU
BEILIECTB, 0 TETIOBOMY (D PEKTY);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME XMMHUYECKHE CBOICTBA BEIIECTB
pasMIUYHBIX  KJIAcCOB,  MOATBEPXKIAs  OMHCAHWE  IMpPUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINIA;

* IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKaHUS XUMUYECKUX TMpEBpalleHUil B
Pa3TUYHBIX YCIOBUSX;

¢ BBIUUCTISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JOJIO XUMHUYECKOTO JJIEMEHTa M0 ¢opmyie
COCIMHEHMSI, MAcCCOBYIO [IOJII0 BeIlleCTBA B PAacTBOpE, MPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUUECKON PEaKIInu;

e MPUMEHSITH OCHOBHBIEC OTIEPAIUH MBICIUTEIHHOUN AESTENHPHOCTA — aHAIH3
U CHHTE3, CpaBHEHHUE, 0000IEHIE, CHCTEMATH3AIINIO0, KITACCHU(PUKAIINIO,
BBISIBJICHUE TTPUYUHHO-CIIE/ICTBEHHBIX CBSI3€M — JJI U3Y4YEHUs CBOWCTB
BEUIECTB M XUMHUYECKUX pEAKIMi, €CTECTBEHHO-HAy4YHbIE METObI
MO3HAaHUS — HAOJIIO/ICHNEe, U3MEPEHHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIA U MBICIICHHBIN );

eCIICIOBATh  NpPAaBWJIAM  I[OJb30BAHUS  XUMHUYECKOM  MOCyAOM U
1abopaTOpHbIM 000pYJIOBaHHWEM, a TaKXkKe MpaBuiIaM oOOpalieHus: ¢
BELIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMH IO BBIMOIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO W COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOJAa M KHUCIOpPOAA), HMPUTOTOBICHUIO
pacTBOPOB €  ONPENEIEHHOW MACCOBOM JIOJIEM PacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh U MPOBOJAUTh XUMHUYECKUE HKCIIEPUMEHTHI 1O
pacmo3HaBaHWIO PACTBOPOB IIEJIOYEH U KHUCIOT C TOMOIIBIO
MHANKATOPOB (JaKkMyc, (heHonTanert, MEeTUIOPAHXK U IPYTHUE).

K konmy oOydenuss B 9 kijacce mpeaMeTHbIE Pe3ynbTaThl HA 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOIIUXCSl YMEHUI:



e PaCKpbIBaThb CMBICJ OCHOBHBIX XUMHUYECKHX TOHSATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHHOH, MPOCTOE BELIECTBO,
CJIOKHOE BEILECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTh, CTEIEHb
OKHCJICHHS, XHMHYECKas peakius, XUMUYecKasi CBSI3b, TEILJIOBON
3 eKT peakiuu, MOJb, MOJSAPHBIA OOBEM, PACTBOP, AJICKTPOJMTHI,
HEIJIEKTPOJUTHI, SJIEKTPOJIUTUYECKAS AUCCOLMALIMS, PEAKIUU MOHHOTO
oOMeHa, KaTaiau3aTop, XWMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENb, OKHCICHHUE M  BOCCTAHOBJICHUE,
ajuioTponusi, aM(oOTepHOCTh, XHUMHUYECKas CBsI3b (KOBaJICHTHas,
WOHHAsl, MeTaJUIMuecKas), KpUCTaUIMYecKas pemerka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peaKluu, MpeaeTIbHO
nonyctumas konueHTpauus 111K BemecTsa;

e WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHMUYECKHX TOHSITHH U
OPUMEHSITH ATH MOHATHS IPY OMUCAHUU BEIIECTB U X MPEBPAICHUI;

¢ CTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJI COCTaBJICHUS (HOpMyT
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

e OMPENIENATh BAJICHTHOCTh U CTENEHb OKHUCICHUSI XUMUYECKUX AJIEMEHTOB
B COCJUHEHUSX PA3IUYHOIO COCTaBa, MPUHAIJICKHOCTh BELIECTB K
onpenenEéHHOMY KJIaccy COeAMHEHUM 1o (opmyiaM, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, METaJUIMYECKas) B HEOPTaHUYECKUX
COEMHEHUSX, 3apsj MOHA M0 XUMHUYECKON (hopMyIie, XapakTep Cpe.bl
B BOJHBIX  pacTBOpax HEOPraHUYECKUX  COCAUHEHHM,  THUI
KPUCTAJUIMYECKON PELIETKM KOHKPETHOTO BELECTBA;

epackpeiBaTh cMbIca [lepuoamueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHHE: OINHUCHIBATH U XapaKTEPU30BaTh
Tabnuanyto Gopmy [lepronnueckoit CHCTEMbl XUMUYECKHUX SJICMEHTOB:
paznyuath MOHATHUS «IJIaBHAs moArpymnmna (A-rpynmna)» U «moOodHas
noarpynmna (b-rpynma)», Manbie u OOJbIIME TMEPUOIbI, COOTHOCUTH
0003HaYeHHUs, KOTOpPhIE HMEIOTCS B MEPUOJUYECKON Tadiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHUMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsija  sapa, OoOIIee YHCIO JJIEKTPOHOB H
pacrpefieieHde HX 10 DJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B U3BMEHEHUM CBOMCTB DJIEMEHTOB U UX COCAMHEHUN B
npeaenax MajblX MEPHOJOB U TJIABHBIX MOJATPYIH C YYETOM CTPOCHUS
HX aTOMOB;

e KJJaCCU(PUITUPOBATH XUMUYECKHE DJIEMEHThI, HECOPTAHMUECKHE BEIIECTRA,
XUMHUYECKUE peaKlHH (MO YKUCIY U COCTaBY YYACTBYIOLIUMX B PEaKIUU



BELIECTB, MO TEIIOBOMY J(}QekTy, M0 H3MEHEHUIO CTeleHen
OKHUCJICHUS] XUMUYECKUX 3JIEMEHTOB);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIMME W CIEeNU(PUIECKUE XUMUYCCKUE
CBOWCTBAa TPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPXKIAasi OIMCAHUE
OpUMEPAMH MOJIEKYJIAPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIHil;

¢ COCTaBIIATh yPaBHEHUSI DIJICKTPOJIMTHYECCKOW JTUCCOIMAIIMHN  KHUCIIOT,
LIEJI0YEeW U COJIEW, IIOJHBIE M COKpALIEHHBIE YPAaBHEHHUs pPEaKLuu
MOHHOTO  OOMEHa, ypaBHEHHUS  PEaKIWi,  MOATBEPKIAIOIINX
CYILIECTBOBAHHE T'€HETUYECKON CBSI3U MEXKJY BEIIECTBAMHU Pa3JIMYHBIX
KJIACCOB;

e PaCKphIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OaJlaHCa dTUX PEaKITHil;

 IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOECHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBPALICHUN B Pa3IMUHBIX
YCIIOBUSX;

¢ BBIUUCTISITh OTHOCHUTETBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JOJIO XHUMHUYECKOTO JJIEMEHTa 10 ¢opMyIe
COCIMHEHMS, MAcCOBYIO [IOJII0 BEIlleCTBa B PACTBOpE, MPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON peaKiuu;

eCcOONIOATh  MpaBWjia  MOJb30BAHUS ~ XMMHYECKOM  MOCYI0H W
7a0opaTOpHBEIM 00OPYIOBAaHWEM, a TakXKe TpaBWiIa OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C WMHCTPYKIUSIMH TI0 BBITIOJHEHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHIO U COOMPAHMIO
ra3zo000pa3HbIX BENIECTB (aMMHUaKa M YIJIIEKUCIIOrO ras3a);

e IPOBOANTH  PEAKIMH, TOATBEPXKIAIONME KAUYeCTBEHHBIH  COCTaB
pPa3ITUYHBIX BEIIECTB: PACMO3HABATH OMNBITHBIM MYTEM  XJIOPHI-,
Opomua-, wuomuna-, kapobonar-, ¢docdar-, cumukar-, cyiabdar-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
IPUCYTCTBYIOILME B BOJHBIX PACTBOPAaX HEOPTraHMYECKUX BEIIECTB;

e MPUMEHSITH OCHOBHBIEC OTIEPAIUH MBICIUTEIHHON JAESTETHPHOCTA — aHAIH3
W CHUHTE3, CpaBHEHHE, OO0OOIIEHWE, CHCTEeMATH3allUI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3EH — /U1 U3y4YEHHUs CBOMCTB BELIECTB U
XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHblE METOAbl MO3HAHUSA —
HaOII0ICHUE, U3MEPEHHE, MOJICIMPOBAHUE, SKCTICPUMEHT (pPEaJIbHBIN U
MBICJICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne  HaumeHoBaHme
(undposbie)
n/  pasgenoBuTeM  Bcer Konrpoasn — Ilpakruueck
oOpa3oBaTe/ibHbIE
1| nporpaMmMbl 0 ble padoThbI e padoThbl
pecypchbl
Paszgea 1. [lepBoHayanbHble XUMHYECKHE MOHATUHSA
XuMus —
Ba)kHas 00J1aCTh
bu6mmoreka [IOK
€CTEeCTBO3HAHUS
1.1 . 5 2 https://m.edsoo.ru/7f41
Y TIPAaKTUYECKOU
837¢
NEeATEeTbHOCTH
YeJIoBeKa
BemectBa u bubmuorexa [JOK
1.2 XAMUYCCKHE 15 1 https://m.edsoo.ru/7f41
peakuu 837¢c
Uroro no pazaeny 20

Paznen 2. BaxHeilune npeacTaBUTed HEOPraHMYEeCKHUX BelleCTB

Bosnyx.
bu6mmoreka [IOK
Kucnopon.
2.1 6 https://m.edsoo.ru/7f41
IToustue 06
837¢c
OKCHIax _—
Bonopoa.Ilonsit Bbu6nuoreka [JOK
2.2 e 0 KUCIIOTaX U 8 1 https://m.edsoo.ru/7f41
COJISIX 837¢c
Bona. PactBopsl. Bbu6nuoreka [JOK
2.3 ITousitue 06 5 1 1 https://m.edsoo.ru/7f41
OCHOBAHUAX 837¢c
OcHOBHEBIE
Bbu6nuoreka [JOK
KJIACChI
2.4 11 1 1 https://m.edsoo.ru/7f41
HEOPTraHUYECKHUX
. 837¢c
COeIUHEHNI
Uroro no pazaeny 30

Pasznen 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aToMOB. XUMHYECKasl CBA3b. OKUCIUTENbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIIUN

3.1

[Tepuonnueckuii
3aK0H U
[Tepuonuueckas

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41
837¢c



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

cucrema
XUMHUYECKUX
anemeHToB /[. U.
Meunneneena.
Ctpoenue aToma

XuMu4aeckas
CBSI3b. bu6mmoreka [IOK
32 OKHCIUTEIBHO- 8 1 https://m.edsoo.ru/7f41
BOCCTaHOBUTEIb 837¢c
HBIE pEaKIUn
Bbu6nuoreka [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f41
837¢
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
837¢
OBIIEE
KOJIMYECTBO
68 4 5
YACOB IIO
I[TPOI'PAMME
9 KJIACC
Kosaun4yecTBo 4yacos JJIeKTPOHHbIE
Ne  HaumeHoBaHme
(uudposrbie)
n/ pasgeroBuTeM  Bcer Kourpoasn — IIpakrmueck
o0pa3oBaTe/ibHbIE
n NPOrpamMMmsl 0 bie padoThI ue padoThl
pecypchl
Pa3nen 1. BemecTBO U XUMHYECKHE PeaKIIUU
[ToBTOpEHME U
TTyOJIeHUE
T N bubmuoreka [{OK
3HAHUH
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHEIX
a636
pa3zienoB Kypca
8 Kiacca
OcHoBHbBIC
bubmunoreka LIOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41
XAMUYECKHUX
o 2636
peakuuit
DJIEKTPOJIUTHYEC
bubmunoreka LIOK
Kast
1.3 8 1 1 https://m.edsoo.ru/7f41
JIACCOIIHAITHS. 21636

XUMHUYECKHUE



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
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

peakuuu B
pacTBopax

Hroro no pazneny

17

Pa3znea 2. HemeTa/sIbl 1 UX COeNHEHHS

O061mas
XapaKTEePUCTHKA
bubmunoreka LIOK
XUMHAYECKAX
2.1 4 https://m.edsoo.ru/7f41
2JIEMEHTOB
a636
VIIA-rpynns.
T"ajoreHsl
O061mas
XapaKTePUCTHKA
but6mmoreka [IOK
XUMHAYECKAX
2.2 6 https://m.edsoo.ru/7{41
351eMeHTOB VIA-
a636
rpynnsl. Cepa u
e€ coeTMHEHN
OOmas
XapaKTePUCTHKA
XAMUYECKHUX but6mmoreka [IOK
2.3 3JIEMEHTOB VA- 7 https://m.edsoo.ru/7{41
rpynmsl. A30T, 2636
dbocdop u ux
COEIUHEHHNS
OOmas
XapaKTePUCTHKA
XUMHYECKHAX 6 OK
sneMeHToB IVA- nbmmorexa I
24 8 https://m.edsoo.ru/7f41
TPYIIIIBL. 21636
Yraepon u
KPEMHHU U UX
COEIMHEHNS
Hroro no pazneny 25
Pa3znea 3. Meraiibl 1 X COeIHMHEHHUS
OO6mme cBoiicTBa bubmmorexa ITOK
3.1 4 https://m.edsoo.ru/7{41
METAJIIOB
a636
Baxneiimme but6mmoreka [IOK
3.2 MeTaJlJIbl U UX 16 https://m.edsoo.ru/7f41
COCJIMHCHMUSI a636
Uroro no pazaeny 20



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
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

Pasznen 4. Xumus u okpyxamomas cpeaa

BemectBa n bubmunoreka LIOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41
’)KU3HH YeI0BeKa a636
Uroro no pazaeny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 /
[MPOT'PAMME



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

		2024-04-26T16:42:04+0500
	Соколова Марина Алексеевна




