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8 KNIACC

IlepBoHaya/ibHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMuM B )KU3HU 4YETOBEKa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. DHU3NYECKUE CBOWCTBA BEHIECTB. ArperaTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOoAaxX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOnI pazeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 3IeMEHThl. CHMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpoCThie U CIIOKHBIE BelleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckast ¢opmysa. BajaeHTHOCTh aTOMOB XHUMHYECKHX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10751 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3auMocCBsi3p KOIMYECTBa,
MAacChl M 4YHCJIAa CTPYKTYPHBIX €IWHWII BemecTtBa. Pacuérel 1o ¢opmynam
XUMHYECKUX COETUHCHUM.

Du3nuecKue U XUMUYECKHUE SBICHUSI. XUMHUUYECKasi Peakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukanms
XUMHUYECKUX PEaKIUil (COeTUHEHNs, Pa3I0KEeHNUs, 3aMEIIICHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBujIaMu paboThl B J1Ta0OpaTOpUU H
npuémMamu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYECHUE U OIHMCAHHE
¢buznuecknx CBOMCTB O0Opa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOIIOJCHHE
dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJa, pPacTHUPAaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, IMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sSIBIIEHUH, HAOII0IeHUE U
ONMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pas3ioxeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioKeHHue THIPOKCUA
meau (1) mpu HarpeBanuu, B3aMMOIeHCTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHHusl CMECEil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbINIapUBaHUE, AUCTWUISAIUSA, XpoMaTorpadus, NPoBEACHUE OYUCTKU MOBAPEHHOMN
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3JAaHUE MOJEIEH MOJEKYI
(IIapOCTEPHKHEBBIX).

Baxkueiiume npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bosgyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 3ineMEHT U mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3HYECKHUe U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue xkucnopona. CrnocoOsl
NOJIy4EHUs KHUCIIOpoJa B J1abOpaTopud W MNPOMBINUIEHHOCTH. Kpyrosoport

noveEKHCAORABAB-HPBNRAGC{I30H — AITOTpONHAS MOAU(PUKALIKS KUCIOPO/IA.
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TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pazpyiieHue 030HOBOTO CIIOSI.

Bomopon — anemMeHT M mpocrtoe BemecTBo. HaxoxaeHue Bomopona B
npupoae, (GU3MYECKHE U XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Mosnsipabiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusznueckue cBoucTBa BOAbl. Boma kak pactBoputenb. PacTtBOphI.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJbl. OCHOBaHMUS.
Ponb pacTBOpoB B pUpoJie U B )KU3HU 4YelloBeKa. KpyroBopoT BOIbI B IPHUPO/IE.
3arpsi3HeHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coseoOpa3yronie  (OCHOBHbIE, KHUCIOTHbIE, aM{QOTEepHbIE) U
HecosneoOpasyromme. HomeHknatypa oOkcugoB. Du3HYECKHME W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudukanuss oOcCHOBaHMM: MENOYM U HEPACTBOPUMbIE
ocHoBaHus. HomeHkiarypa ocHoBaHuM. PU3MUECKHME UM XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucior. Ousnudeckue u
XMMHYECKUE CBOMCTBAa KHCJIOT. Psg aktuBHoctm MetamnoB H. H. bekerosa.
[lomyuenue KHUCIIOT.

Comu. Homenknarypa coseil. @uszndeckue u XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue cosen.

['eHeTnueckas CcBs3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIMHEHUIM.

Xumuueckuit IKcnepumenm:

KAQ4ECTBEHHOE OMPEAEIIEHUE COJICPKAHUS KACIOPOAa B BO3AYyXE, MOJIYUYEHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHKHOBEHHS U
IpeKpameHns TopeHus (moxapa), O3HAKOMJICHHE C O0pas3laMd OKCHIOB H
OMHCAaHUE WX CBOMCTB, IMOJy4Y€HHE, COOWMpaHWE, PACIO3HABAHUE W H3yYCHUE
CBOWMCTB BOJIOposia (TOpPEeHHE), B3aMMOCHCcTBHE Bojopoaa ¢ okcuaoM meaw (I1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabOt0IeHHe 00pa3lloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HUCCIIEIOBAaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJIBI C METAJUIAMU
(HaTpyieM ©  KainblWeM) (BO3MOXXHO  HCIIOJb30BaHUE BUJIECOMATEPHUAIIOB),
UCCJIEIOBaHUE OOpa3I[OB HEOPTraHWYECKUX BEHIECTB PAa3IUYHBIX KIACCOB,
HAOJII0/ICHUE U3MEHEHUSI OKPAaCKU WHIUKATOPOB B PACTBOpPAX KUCIIOT U IIEIOYEH,

[OKYMEHT NMOZAMWUCAH 3EKTPOHHOW MNOANMUCHIO
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u3y4yeHue B3auMmojiericTBusl okcuaa menu (ll) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METalUlaMM, PEaKIUd HEUTpalu3alvy, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO MeTajlla JAPYIMM M3 pacTBOpa COJIA, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a/ad MO0 TeMe «BakHeWlme Kiaccbl HEOPraHU4YECKUX
COCIUHCHUI.

HHepuoauvyeckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
ieMenToB JI. WU. MenaeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIMHU

[lepBble TOMBITKM KiIAacCU(PUKAIMKM XUMHUYECKHX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M MICJIOYHO3EMENbHbIE METAILIbI,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUJPOKCUIBI.

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas Y JUIMHHONEPUOAHAs  (POPMBI
[lepnomnueckont cucrembl xumuueckux 3nemeHToB [[. . Menneneea. [lepuoabl
U rpynnsl. DU3WYECKUM CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUoOJa U
CPYIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aroMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XMUMUYECKOTO
3JIEMEHTa 10 ero nonoxenuto B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJdyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUTUYECKNX U HEMETALUIMYECKUX CBOMCTB IO TPyINaM U NEPUOAaM.

3nauenue [lepunognueckoro 3axoHa u [lepruoanyeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. J[. M. MenneneeB — yd€HbId U
rpaXKJaHVH.

Xumuueckast cBsizb. KoBanieHTHast (MOJsipHAsT YW HEMOJIAPHAs)) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. VIOHHAsI CBA3B.

Crenenb  okucneHus. OKHUCIUTENbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Ipoueccsl OKUCAEHUS U BOCCTAaHOBIIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3lOB BEUIECTB METANIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pacTBOPaMU KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX  [PUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIUN
(ropeHue, peakiuu pa3aoKeHus, COeAUHEHN).

Mexcnpeomemmunie ceasu

Peanuzanust mMeXnpeAMETHBIX CBSI3€M MpH WM3YYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISICTCSl 4Yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyUHBIX

[OKYMEHT NMOZAMWUCAH 3EKTPOHHOW MNOANMUCHIO
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IIOHATUM, TaK Y MOHSITUN, SIBIIAIOIINXCS CUCTEMHBIMU JUISl OTAECIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI'O LIUKJIA.

OO01ue ecTeCTBEHHO--HAyYHbIE TIOHSTHS: HAyYHBIN (akT, TUIOTE3a, TEOPHS,
3aKOH, aHaJM3, CHHTE3, Kilaccuukamms, TEePUOAUIHOCTh, HAOIIOJEHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

dusnka: maTepusi, aToM, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKUN 3aps/l, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (HU3MYEeCKUe BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpabl, TOpPHBIE MOPOIbI,
MOJIE3HBIE UCKOTIA€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKasl peaKkuust

[Tepuonnueckuint 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHHHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, KM, KaJdbLHUS M UX
COCIMHEHUHA B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepmoanueckoiut
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemieCcTBa: BHUJBI XMMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccuduxanuss 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHU, TEHETUYECKAs CBSA3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanust XuMUYeCKUX peakiuid Mo pa3anyHbIM IPU3HAKaM (110 YUCTY
U COCTaBy YYaCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
U3MEHEHUIO CTETICHENW OKUCICHUSI XUMUUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTaau3aTtopa). JK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oOHsTHE O TOMOTE€HHBIX U TE€TEPOTrCHHBIX
peakuusx. [lonsstne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U IIOJO0KEHHUE XUMHUYECKOIO

paBHOBECHSL.
OKHCITUTETbHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBnienue YpaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIIPHBIX ~ PEaKIWil ¢  HCIOJb30BAaHUEM  METOJa
3JICKTPOHHOTO OajaHca.

[OKYMEHT NMOZAMWUCAH 3EKTPOHHOW MNOANMUCHIO
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Teopust 3IEKTPOIUTUIUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CHUIbHbBIC U C1a0bIe AJIEKTPOJIHUTHI.

Peakiiuu nonHoro ooMeHa. Y cnoBusi MpOTEKaHUs Peakifii MOHHOTO 0OMeHa,
NOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBolcTBa KHCIIOT,
OCHOBaHMM U coJiell B CBeTe TMpeACTaBICHUN 00 3IIEKTPOIUTHYECKOU
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O TUAPOIIU3E COJIEH.

XumuuecKkuil IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), HCCIeIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICHCTBUS PA3UYHBIX (PAKTOPOB, HCCIEIOBAHHE DJICKTPOIPOBOIHOCTH
pacTBOpPOB BEWIECTB, IpPOLECCA AWCCOLMALMUA KHCIOT, WIEJIOYEd U  COJIEH
(BO3MOXKHO  MCIIOJB30BAHME BUJEO  MaTEpUalioB), MPOBEIECHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKAHUS  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEICHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peakiuu pasjioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BCIIECTB C IOMOIIBK0 KAYECTBEHHBIX pEAKIMHA HA  HMOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 3a]1a4.

HemeTta/uibl M UX COeIMHEHMS

OO6miast xapakTepucTHKa rajdoreHoB. (OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOoreHoB. XHMHUYECKHE CBOMCTBA Ha TMPHUMEPE  XJIOpa
(B3auMOJEICTBME C METaUlaMH, HEMETAJJIaMH, IIeJo4aMH). XJIOPOBOJIOPO.
ConsHass KHCIIOTa, XMMUYECKUE CBOMCTBA, IOJYyYECHHE, NMPUMEHEHHE. [lericTBue
XJIOpa M XJIOPOBOJIOPOJA HA OPraHM3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXOXJICHUE B PUPOJIE.

Obmas xapaktepuctka 3meMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEeHU OKucieHusa. CTpoeHue u (PU3NYECKHUE CBOWMCTBA
IIPOCTHIX BEIIECTB — KUCIOPO/a M CePhl. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHe cBoicTBa cephl. CepoBOAOPOA, CTpOCHHUE, (PU3MUecKHe H
XuMuueckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucnora, (QU3HYECKHC H XHMHYECKHE CBOHcTBa (0OIIME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE PEaKInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJIYYeHHsS] CEPHOUM KHCIIOTHI.
[Ipumenenue cepHoii KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS PEAKLIUS Ha
cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHUPOAC. XUMHUYECKOE

[OKYMEHT NMOZAMWUCAH 3EKTPOHHOW MNOANMUCHIO
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3arpsi3HEHUE OKPYXKAIOMIEH cpeapl COCNUHEHHUSIMH Cepbl (KHCJIOTHBIE JOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 IPEI0TBPAILICHHUS.

OO6mass xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTETMEHH OKHUCIEHHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
dusnueckre u XuMHIeCKue cBoicTBa. KpyroBopot azora B npupojie. AMMHUaK, ero
dbusznueckre U XUMUYECKHE CBOMCTBA, MOdyuyeHue u npuMeHeHue. Conu aMMOHUS,
uX pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THas KHCIIOTa, €€ IMoJydyeHue, (PU3NYEeCKHe U XUMHYECKHE
cBoiicTBa (0OIME Kak TMpEeACTaBUTENS KJlacca KHUCIOT U  CHelu(pUYECKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoOpennii. XuUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIC JIOKIM, 3arpsi3HEHWE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
ajutoTponHble Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Gu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonb3zoBanue pochaTtoB B KauecTBE MUHEPAIbHBIX YIOOPEHUH.

O6mas xapaktepuctuka 3neMeHToB |V A-rpynmnbel. OcCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHA.  YTJIEpOHA,  aUIOTPOIHbBIE
Moau(HKaAIKA, PACTIPOCTPAHCHHE B TpHUpoae, (U3UYECKHE U XHUMHYCCKHUE
cBoricTtBa. Ancopbuus. Kpyrosopor yriepona B npupojae. Okcuabl yriepoja, ux
dusnueckrue W XUMHUYECKHE CBOWCTBa, JCHCTBHE HA JKHUBBIC OPTaHU3MBEI,
NOJy4YeHHEe W TpPUMEHEHHUE. DKOJOTUYECKHE MPOOJIEeMBbl, CBSI3aHHBIE C OKCHJIIOM
yraepoaa (l1V), rumore3a riao0anbHOr0 MOTEIUVICHUS KIUMaTta, MNapHUKOBBIN
s dext. YronpHas KucaoTa v €€ coiid, ux (pu3nueckue u XMMUUYECKUEe CBOWCTRA,
MoJIydeHHe W TnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH W CEIhCKOM
XO35MCTBE.

[TepBoHa"aNTEHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepona (MeTaH, 3TaH, STHICH, alleTHIICH, 3TaHOJI, TIIMIEPHUH, YKCYCHAsl KHCIIOTa).
[IpupogHbIE WMCTOYHWKK YTIIEBOJIOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKTHI UX TepepaboTku (OEH3WH), MX POJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, YIIIeBOJaX — U UX
poli B OKHM3HU UeJOBeKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCIMHCHHUM.

Kpemnuii, ero ¢wusnueckue H XHMHYECKHE CBOHCTBA, TIOJIYUCHUE M
npumeHeHue. CoenuvHeHuss KpemHusi B mnpupone. OOmue mnpeacTaBieHus 00
okcuae kpemHus (1V) u kpemHueBoi kuciaore. CHIMKAThl, UX HCMOJIb30BaHUE B
ObITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpoUTeNbHbIE MaTEepHalIbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMpl 6€30macHOr0 MCITOIb30BaHUS
CTPOUTEIHHBIX MATEPHAIIOB B TTIOBCEITHEBHOMN KU3HH.
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Xumuueckuit IKcnepumenm:

H3y4deHrne o0pa3IoB HEOPTraHUYECKUX BEIICCTB, CBOMCTB COJITHON KHCJIOTHI,
IIPOBE/ICHNE KAUYE€CTBEHHBIX PEaKIMi Ha XJIOPUJ-UOHBI U HAOIIIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAOIIME (PUINYECKUE U XWMUYECKHE CBOMCTBA
rajoreHOoB M HX COEIWHEHUH (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB),
O3HAKOMJIEHHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOI0IEHUE Mpolecca OOYIIIMBaHUsL caxapa IMoJ JeUCTBHEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3y4YCHHUE XUMHUYECKUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJICHUE KAYECTBEHHON peakluu Ha cyibdar-
WOH U HaOJIOJEHUE NpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3UUYECKUMU
cBOMcTBaMu a3zota, ¢ochopa ¥ UX COCAMHEHUM (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpEHUH, MOJIyYeHUE,
coOupaHue, pacrno3HaBaHME€ U HW3YYEHUE CBOWCTB aMMmHaka, IMpPOBEACHHUE
KaueCTBEHHBIX pEakKIMii Ha MOH aMMOHMS U PocdhaT-uoOH U U3yUEeHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3AUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCIIOTBI C MEJIBIO
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YECHUE MoJIeNen
KPUCTATMYECKUX PEmETOK anMmasza, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJydeHHE, COOMpaHue, paclio3HaBaHUE W U3Y4YCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAYeCTBEHHBIX PEAaKIUi Ha kapOOHAT U
CUJIMKAT-MOHBl W W3yYCHUE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIHMEN CUIIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIBHBIX
3a7a4 o TeMe «BaxxHeime HeMeTaIlTbl U UX COCIMHEHUS».

Metajuibl 4 X COCTUHEHUSI

OO6mias xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B llepumommueckon cucreme xumuueckux osnemeHtos JI. .
MenpaeneeBa u crtpoeHus arToMoB. CTpoeHre MeTaiuioB. Mertajunueckasi CB3b U
METaJUIM4YeCcKasi  KpUCTaJUIMUecKas  pemiéTka.  DJICKTPOXUMHUYECKUH  psll
HaMpsbKeHUil MetauioB. Ou3nyeckue U XMMHUYECKUE CBOMCTBA MeTallioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CIocoObl 3aluUThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, AIOPATIOMHHUU,
OpoH32a) U UX MPUMEHEHHE B OBITY U TIPOMBIIIUICHHOCTH.

[llenounsie mMeTauibl: noyokeHUe B llepuoanyeckon cucremMe XUMHUYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HAaXOXJCHUE B MPUPOJE.
®u3nuecKue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCuasl U
TUAPOKCHUABI HATpusd MW Kanusa. lIpuMeHeHue IIeNOYHbIX METAUIOB MW UX
COCAVHEHUN.
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[IlenouyHO3€eMENIBHBIE METAUIBI MAarHUM W KAJIbLWW: MOJIOKEHUE B
[Iepuonnueckoii cucreMe xumudeckux siemMeHToB 1. 1. Menneneesa, ctpoeHue
UX aTOMOB, HaXOXJIEHHE B pupojie. PU3NUeCKre U XUMUYECKHE CBOMCTBA MarHus
U Kanpluda. Baxseidmue coenuHeHHs Kanblusi (OKCHJ, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI M CIIOCOOBI €€ YCTPAHEHHUS.

AmomMuHui: nojioxkeHue B llepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
. . MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMHUYECKUE CBOMCTBA aTIOMUHHUA. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIIA
ATIOMHUHUSL.

Keneso: nonoxenue B Ileproanueckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aTOMa, HAaXOXJIeHHUE B mnpupone. duznueckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuabl U comu xxenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TOJIYYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAJIOB M CIUIaBOB, WX (PU3HMYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHJA
KaJIbIIUSl W HATpUs C BOJAOM (BO3MOXHO HCIIOJIb30BAaHUE BHUEOMATEPUAIIOB),
VICCJIEJJOBAHUE CBOWCTB KECTKOW BOJbI, IIPOLIECCA TOPEHUS KeJie3a B KUCIOPOAE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMi HA MOHBI: MarHus, KajablMs, aTIOMUHHS, [IUHKA, XKEJe3a
(I u xenesza (11), memu (11), HaOMIOCHKME W ONTMCAHUE MPOIIECCOB OKPAIIHBAHHMS
JIaMEHU MOHaMU HaTpusl, Kalusl W Kaidblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), HUCCIIeIOBaHNEe aM(DOTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 Teme « BaxxHeumue
METAJUIBI U KX COCTMHEHHUS.

XuMHS M OKPYKAOLIAA cpeaa

BemecTBa m marepuansl B IOBCEAHEBHOM »KM3HM YeJoOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB U XUMUUYECKUX peakiuil B ObITy. [lepBasi momolps npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMas
KOHIIeHTpanus Beiects, nainee — [1/IK). Ponp xuMun B pelieHN 3K0IOTHYECKUX
pooeMm.

Xumuueckuit IKCnepumenm:

U3y4YEeHHE O0pa3Il0B MaTepuajioB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Mexcnpeomemmunie ceasu

Peanuzanuss meXnpeAMETHBIX CBSI3€M MpH WM3YyYEHUM XMMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIHUX eCTEeCTBEHHO-HAYYHBIX
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HNOHATUMN, TaK U MOHSATHH, SIBISIOMINUXCS CUCTEMHBIMH JUISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT0 1IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUpUKalus, [EpUOJNIHOCTh, HAOIIO/IEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ deKT, TeXHOIOTHS, MAaTEPHAIIHI.

®dusuka: MaTepusi, aTroM, OdIJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJIYIPOBOJHUKH, JTUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TeJI0, OOBEM,
arperaTHOE€ COCTOSIHUE BEILIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTka, CIUIaBbl, (U3NYECKUE BEIMYMHBI, €IUHHUIBI M3MEPEHHUs, KOCMHUYECKOe
TIPOCTPAHCTBO, TIAHETHI, 3BE3 161, COHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPATIbHBIE
yI00OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpANbI, TOPHBIE MOPOIBI,
MI0JIE3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOECHHMS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMU, TPUHSITBIMU B
oOliecTBe MpaBUJaMU MU HOpPMaMHU IIOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0YYarOIINXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEIbHOCTA Ha €€ OCHOBE, B TOM YUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'0 OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAIHEH O
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKAa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHMM IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
N03HABATEIbHON, MH(OOPMAIIMOHHOW M YHUTATENIbCKOM KyJIbTYpbl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSATEIbHON paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHWIO, JF0003HATENIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 »KWU3HH, OCO3HAHUE IOCJIEICTBUNA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaTbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHUs ¢ yU€TOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKH LEJIECO00pPa3HOE OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuJl O€30MIaCHOTO MOBEEHUS MPU PadOTE C BEIIECTBAMU, a TAKXKE B CUTyalUAX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTHYECKOM  KYJIBTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJCISAIOT 3HAYUMBIC JISI
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYCOHBIX TpPEIMETax M TMO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
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HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBSA3b C JIPYTMMHU TOHATHUSAMH), MCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKIY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJICTBHBIX TIPEJICTABICHUN BBISABISATH W XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIEPUMEHTOB, yMEHUE HaOIoaTh 3a XOJO0M Mpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AaHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;
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YMEHHE TPUMEHSTh pa3iuvyHble METOABl U 3alPOCHl TP TOUCKE M O0TOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIU3UPOBATHL B TIpolecce ydeOHOM W
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Juajora W (WIM) IUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
ACSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIUI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTENbHOM W HWCCIIEOBATEIBCKOM  JEATENbHOCTH TMPH  PEHICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHHBepcaJbHbIE YUeOHbIE NelCTBUA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTABJISITh WJIA KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MIOJTYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIICCTBAX U PEAKIHSIX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MIPEAJIaraeMbIe B YCIOBHUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOObI
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JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 Kjacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM ypOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMsS, XMUMHUYECKasl peakius, KiacCuPUKaius peakiui: peaxiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWUTalb, pPagUyC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJUKY JUIsI COCTaBJICHHS (PopMys
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3Uu (KOBaJ€HTHAas U HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXpPAaHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHas noarpynmna (b-rpymnma)», Maneie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepmomuueckass cucrema xumudeckux osiaemeHtoB JI. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij A/pa, 00IIee YMCIO 3JIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

e KJIACCHU(PUIUPOBATh XMMHYECKUE BJIEMEHTHI, HEOPTAHMUECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

e XapakTepu30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTCIBHYIO MOJCKYJSIDHYIO W MOJIAPHYEO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

e TPUMEHATH OCHOBHBIC ONEPAIMHA MBICTUTCIIHHOUN JESITCIHPHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBCHHBIX CBS3CH — JUIsI M3YYCHUS CBOWMCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUS — HAONIOJCHUE, W3MEPCHHE, MOJICITMPOBAHUE, AIKCIICPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CJIENOBAaTh MpaBWIaM  I[OJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNGTANTCHH, METHIIOPAHXK U JAPYTHE).

K xony oOydenus B 9 kiacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM yPOBHE

JOJIKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e pACKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSATHUH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
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HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBHUTENb,  OKUCJIEHHE U  BOCCTAHOBJICHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAIIIMYECKAass pEIIETKA, KOPpO3Usl METaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;

e HCIMOJb30BaTh XHMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (HopmMys
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

e OIPENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUUECKUX DJIIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
ONpeNeiEHHOMY KJIacCy COEIUHEHUH mo (opmysaMm, BHJI XUMHUYECKOM
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJHBIX PACTBOpPaxX HEOPTAaHMYECKUX COCIMHEHUH, THUIT KPUCTATIMUECKOMN
PELIETKN KOHKPETHOTO BELIECTBA;

e packpbeiBaTh cMmbich Ilepuommueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME TEPUOJIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB 3JIEMEHTOB M MX COEJIMHEHHI B
npejenax MajiblX NE€PUOOB U TJIaBHBIX MOATPYMN C YU4ETOM CTPOCHUS HUX
aTOMOB;

e KiaccUUIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TETNIOBOMY 3P (EeKTy, IO U3MEHEHHUIO CTENEHEH OKUCICHHS
XUMHYECKHUX DJIEMEHTOB);

e XapakTepHu30BaTh (OMHCHIBATH) OOMME W CHEIUPUICCKUE XHUMHYECCKUE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIIU;

e COCTaBJIATh YPaBHEHHS DJIEKTPOJIUTHUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO
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oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;

e PACKpBIBATh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX peaKIuid
MTOCPEACTBOM COCTABJICHMSI DJICKTPOHHOTO OalaHca 3TUX PEaKIInii;

e TIPOTHO3UPOBATH CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

e BBIUHCIISITh OTHOCHTEIBHYIO MOJEKYJISIPHYIO U  MOJISPHYIO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

e COOJIOATH IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a00paTOpHBIM  00OpPYJOBaHMEM, a TaKXe TMpaBWia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

e TMPOBOJUTH  pEaKIWH, TOJATBEPKIAIOIINEC  KAYSCTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
noauI-, kKapOboHat-, ¢ocdar-, cuIMKaT-, Cyiabdar-, THUAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

e TPUMEHATH OCHOBHBIC OTEPAIMH MBICTUTEIILHON JEITEIHHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOIOZICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, DKCIEPUMEHT (pealbHbId U
MBICIICHHBIN).
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Pa3nen 1. IlepponavyanbHble XUMUYECKHE MOHATHS

ACATCIBbHOCTHU YCIOBCKA
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B .K T 0
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OKCHJaX
B I

2.2 OHOPOJIIOHATHE © RACTOTax | 11 bu6mmorexa L{OK https://m.edsoo.ru/7f41837c
COJISIX
Bona. P ! 0

2.3 OAa. TACTBOpBL. LIOMATHE O 8 bu6muoreka I{OK https://m.edsoo.ru/7f41837¢
OCHOBAHHUAX
O

2.4 CHOBHbIC fnaccm HeopramuHeciix 13 bu6nunoreka L{OK https://m.edsoo.ru/7f41837¢c
COCAUHCHNU
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[Teproauyeckuii 3aK0H U
[Tepuoguueckas cucrema

3.1 12 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
XUMHUYECKHX dieMeHToB /1. .
Menpene-eBa. CTpoeHue aToma
X . -
3.2 MMHHCCKs! CBA3. OKHCIHTEIbHO 13 bu6mmoreka [{OK https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIE PEAKIIUU
Hroro no pazneny 25 bubmuoreka LIOK https://m.edsoo.ru/7f41837¢c
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o0pa3oBaTe/bHbIE PeCypChl

Pa3nen 1. BemecTtBo m XMMu4eckne peakuumn

IToBTOpeHue u yriyOnenue 3HaHUN

11 5 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
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