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ITporpamma 1o XMMHU Ha yPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHUs COCTAaBIECHA HA OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEIbHONM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOoJaBaHusl Y4eOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit @eneparum.

MecTo yuyeoHoro npeamera «XuMHus» B Y4eOHOM IJIaHe

OO0r1riee YMCIIO YacoOB, OTBEACHHBIX I M3YYCHHS XMMHHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIO).

B3aumocBsi3b ¢ nporpaMMoii BOCIUTAHUSA

e lcrnonp30BaHMWE BOCHHTATEIFHBIX BO3MOXKHOCTEH COJNEpX)aHHS Y4eOHOTO TpeaMera
«Xumus» Uis GOPMHUPOBAHHS Yy O0YJAIOMIMXCS TPATUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX
U COIMOKYJIBTYPHBIX LEHHOCTEH Yepe3 Mo00p COOTBETCTBYIOMIMX 3a/1a4 IS PEIICHHS,
MPOOJIEMHBIX CUTYalui ISl 0OCYKJICHHUS B KJlacce;

e BEIOOP M WCIIOJF30BAaHHE HAa YPOKaX METOJOB, METOIHK, TEXHOJOTHH, OKa3bIBAIOIIUX
BOCIIMTATEeNIFHOE BO3JICHCTBHE HA JIMYHOCTh B COOTBETCTBHH C BOCIHUTATEIBHBIM
U7eaIoM, IeJbI0 U 33ja9aMH BOCTIUTaHUS;

e TpUBJICUYCHHE BHUMAHHS OOYJAIONINXCS K IIEHHOCTHOMY aclleKTy U3y4aeMbIX Ha ypoKax
SBJIGHUM, OpraHM3alMio WX PadOTHl € MOJTyd4aeMON Ha YpOKE COLHUAIbHO 3HAUYMMOM
nHpopmanued — WHUIUUPOBAHUE €€ OOCYXJEHHS, BBICKAa3bIBAHUSA OOYYAIOIIMMUCS
CBOETO MHEHHS TIO €€ MOBOTY, BHIPAOOTKH CBOETO K HEH OTHOIICHUS;

® T[pUMEHEHHWE HAa YpPOKaX MHTEPAKTHUBHBIX (OpM paboOThl C OOYYarOIIUMUCS:
WHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLIUX TO3HABATEIHHYI0O MOTUBAIIUIO O0yUYaIONINXCS;
JMCKYCCUM, KOTOpBIE Aal0T OOydaroluMcsi BO3MOKHOCTb MPHOOPECTH OMBIT BEACHUS
KOHCTPYKTUBHOTO JIMajiora; IpymnmnoBod paboThl Wiu pabOThl B Mapax, KOTOpbIE ydaT
00yJaronMXxcsi KOMaHIHOUM paboTe U B3aUMOJICHCTBHUIO C IPYTUMHU 00YJarOITUMUCS,

® UHUIHUHUPOBAHHE M TOJJIEPKKY HMCCIEAOBATEIbCKON IEesTeNbHOCTH OO0YyJaroluXcsl B
pamMKax pealv3ali UMH UHIUBUAYAIBHBIX U TPYIIOBBIX UCCIEI0BATENbCKUX POCKTOB,
YTO AacT 00y4aromMuMCsl BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSITEILHOTO PELICHUS
TEOPEeTUYEeCKON MpoOJIEMBbl, HaBBIK T'€HEPUPOBaHUS U OGOpMIICHUS COOCTBEHHBIX HIEH,
HAaBbIK YBKUTEIHHOTO OTHOLICHUS K YYKUM HJesIM, 0()OPMICHHBIM B padoTax JApYyrux
uccienoBaTesield,  HaBbIK ~ MYOJUYHOIO  BBICTYIUIGHHS  TE€pel  ayIuTOpueH,
apryMEHTHPOBAHMS U OTCTaUBAHUS CBOCH TOUKH 3PEHUS.

Conep:xanue y4eOHOT0 nmpeamera
8 Kiace
IlepBoHavasbHble XUMHYecKHe MOHsATHsA. [Ipeamer xumuu. Poiap XuMum B KU3HHU
yelnoBeka. XUMHUSL B cucTeMe Hayk. Tema u BemiectBa. PDusnueckue CBOMCTBa BEIECTB.
ArperatHoe cocTostHUE BemecTB. [IoHsATHE 0 MeTOIaX MO3HAHMS B XMMHUHU. UHCTHIE BEIIECTBA U
cmecH. CriocoObl pa3ieseHus cMecei.

ATOMBI U MOJEKYNIbl. XHUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U cnoKHbBIE BEUIECTBA. ATOMHO-MOJIEKYIISIPHOE YUECHHE.

Xumuyeckas (opmymna. BaleHTHOCTP aTOMOB XUMHUYECKHUX DJJEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BellecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJIEKYJIsIpHAs
Macca. MaccoBas J10JIs1 XUMHYECKOT'O 3JIeMEHTa B COSIMHEHUM.

KonuuectBo BemiectBa. Mouib. Monsipast macca. B3auMoOCBsI3b KOJIMUECTBA, MacChl U
quclia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacy€rel mo opMynaM XUMHUECKUX COSAMHEHUN.

®u3znueckue M XUMHUYECKHE SIBJICHUS. XUMUYECKas peakuuss U e MNpU3HaKdh. 3aKOoH
COXPaHEHHUs MAacCChl BEIIECTB. XUMUYecKkue ypaBHeHHs. Knaccudukanus XuMUIECKUX peakIuit
(coenuHeHwMs, pa3IoKeHHs, 3aMeIeHuUs, OOMEHa).
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Xumuueckuii IKcnepumenm: 3HAKOMCTBO C XUMUYECKOH MOCY/I0M, TpaBMiIaMu pabOThI B
nabopatopun ¥ npuéMam OOpalieHuss C J1adOpaTOpHBIM OOOPYIOBAaHHEM, H3Yy4eHHE U
onucaHue (PU3NUECKUX CBOMCTB 00pa3LOB HEOPTaHUYECKHUX BEIIECTB, HAOMIOACHUE (PU3NIECKUX
(r1aBneHUe BOCKA, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE, KUIIEHWE U KOHJEHCALMsI BObI)
U XUMHYECKUX (FOPEHHE CBEUM, NPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJa C
KHCJIOTOW) SIBICHUH, HAONIOICHHE W ONMHMCAHWE MPHU3HAKOB IMPOTEKAHUS XUMHUYECKUX PEaKInit
(paznokeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCJIOTHI C XJIOPUJIOM Oapusi, pasioKeHue
rugpokcunaa menu (1) mpu HarpeBanuu, B3aumoaeicTBre kelne3a ¢ pactBopom cosm meau (11),
U3Y4YEHHE CIIOCOOOB pa3/ieleHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTPOBAHUE, BbIIIAPUBAHUE,
JUCTUIULSILMS, Xpomarorpadusi, MpPOBEJCHHE OYUCTKM IIOBAPEHHON COJIM, HAOJIOJEHHE U
ONMCAHUE PEe3yJbTATOB IPOBEACHUS OINbITA, WLIIOCTPUPYIOLIEIO 3aKOH COXPaHEHMsI Macchl,
CO37aHHME MOJIeIe MOJIEKYI (LIapOCTEPIKHEBBIX).

Baskneiiluue npeacTaBUTeIM HeOPraHM4YecKHUX BemllecTB. Bo3ayx — cmech rasos.
CocraB Bo3ayxa. Kucmopon — snemeHT M mpocroe BemecTBo. HaxoxaeHue kuciaopona B
npupoje, (uznyecKkue U XuMudeckue cBoiicTBa (peakuuu ropenus). Oxcuzapl. Ilpumenenue
kuciaopoaa. CrnocoObl MoJydyeHusl KUCIOpoJa B JIabopaTopuu U MPOMBIIIIIEHHOCTH. Kpyrosopot
KHcaopo/a B mpupoe. O30H — alioTponHast MoAU(MUKALIMS KUCIOPOa.

TemoBoil 3¢ddekT xXuMHUecKOM peakUuH, TEePMOXUMHMUYECKUE YpaBHEHHs, 35K30- HU
SHIOTEPMHUUYECKHE peaKUUH. TOMIMBO: Yrojib M MeTaH. 3arpsA3HEHHE BO3/yXa, YCUIICHHE
MapHUKOBOTO 3¢ eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »osnmemeHT M mpocroe BemecTBo. HaxoxkneHue Bomopoda B MpUPOJE,
¢buznueckue 1 XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI notydeHus. Kuciaorsl u conu.

MoutsipHblit 00BEM ra3oB. Pacuérsl o XUuMHUYECKUM ypaBHEHUSIM.

®dusznyeckue cBoiMcTBa BoAbl. Boma kak pactBoputenb. PactBopel. HackiieHHbie u
HEHACBIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Js BELIECTBa B
pactBope. XuMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHUA. PoJjib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoAbl B Ipupoje. 3arps3HEHHE MPUPOAHBIX BOJ. OXpaHa U OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus wneopranmuecknx coenuHennid. Oxcuapl. Knaccuduxamus OKCHIOB:
coJsieoOpa3yroire (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) U HecosieoOpazyromue. HoMeHnknarypa
oKkcuJ10B. DU3nyeCKre U XUMHUYECKHE CBOMCTBA OKCHIOB. [lonydeHne okcuaos.

OcHoBanus. Krnaccuduxarusi ocHOBaHMif: MIETOYM M HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanuil. ®Pu3nueckMe M XUMHUYECKHE CBOICTBa OcHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccuduxamnus kucnor. Homenknarypa kucior. Ouznyeckue U XUMHUECKUE
cBoiicTBa KuCaoT. Pan akrusHoctu metaiuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa cosieil. @u3znueckue U XuMuUuyeckue cBoiictBa cojei. llomyuenue
COJIEN.

I'eneTnueckas CBsI3b MEXKy KJIaCCAaMH HEOPTraHUYECKUX COEIUHEHUM.

Xumuueckuii IKcnepumenm:. KaueCTBEHHOE OIPEAENICHUE COJEp)KaHMS KHUCIOopoJa B
BO3JlyXe, MOJy4eHHEe, COONpaHue, pacrio3HaBaHUE U U3yYEHHE CBOWCTB KHCIOpO1a, HAOII0ICHHE
B3aUMO/JICHCTBUS BELIECTB C KUCIOPOAOM M YCJIOBHSI BO3HUKHOBEHMS M MPEKPAIECHUs TOPEHUS
(mokapa), O3HaKOMJIeHHE C oOpa3laMM OKCHJOB U ONHMCAaHME MX CBOMCTB, MOJy4eHUE,
coOMpaHue, pacro3HaBaHHE M M3y4YE€HHE CBOMCTB BOJOpoJa (TFOpeHHe), B3auMOJeHCTBUE
Bojoposia ¢ okcuaoMm menu (Il) (Bo3MOXKHO MCMONB30BaHHE BHUCOMATEPUANIOB), HAOIIOIEHUE
00pa31oB BEIIECTB KOJIWYECTBOM 1 MOJIb, MCCIIeI0BaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHON PAaCTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C ONPEINECIEHHON MAacCOBOM noJen
pacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C MeTaIaMM (HATPUEM M KaJbIHEM)
(BO3MOXXKHO HCIIOJIb30BAaHHE BHJICOMATEpUANIOB), HCCIIEAOBaHUE OOpPA3LOB HEOPraHMYECKHX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJICHHE M3MEHEHUS OKpPAacKH WHAMKATOPOB B PAacTBOpax
KUCJIOT U 1IeNioueil, nyuenue B3aumoaencTsus okcuaa meau (1) ¢ pactBopom cepHOit KUCIOTHI,
KHCIOT C METaUlaMM, DPEAKIUil HEHTpalu3aluy, I0JIy4€HUE HEPACTBOPUMBIX OCHOBAHMIA,
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BBITECHEHHE OJIHOIO METajljla JPYrUM M3 pacTBOpPA COJIM, PELICHHE DKCIIEPUMEHTAIBHBIX 3a7a4
1o TeMe «BaxxHeHIne KIacchl HEOPraHUYECKUX COCIMHEHUID.

Iepuoguveckuii 3akoH u Ilepunoanyeckass cucrema xummu4yeckux 3jiementos /I, U.
MenpgesieeBa. CTpoenne aToMoOB. XUMU4ecKas ¢Bsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu. [lepBpie TOMBITKU KiaccU(DUKAME XUMHYECKHUX 3JeMEeHTOB. [loHsTHEe O Tpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIC U HIEIOYHO3EMEIbHBIC METAILIbI, TAJIOTE€HbI, MHEPTHBIE Ta3bl).
DneMeHTbl, KOTOpble 00pa3yoT aM(OTEPHbIE OKCU/IBI U THIPOKCH/IBI.

[lepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHrtos [l M.
MenneneeBa. KopoTkomepuomnas w amuHHONeprogHas ¢opmbl [lepruoaudeckold CUCTEMBI
xumuueckux sneMeHtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3WYECKUN CMBICI
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHUO/IA U TPYIIIbI JIIEMEHTA.

Crpoenne artomoB. CoctaB artoMHbIX snep. M3orombl. Onektponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XUMHUYECKUX AJIeMEHTOB [lepuoandeckoil cucTemMbl
. WN. MenneneeBa. XapakTepUCTHKA XUMHYECKOrO JJIEMEHTAa IO €ro IOJIOKCHUIO B
[Tepuomnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI PaInyca aTOMOB XUMHYECKUX JIEMEHTOB, METAITUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U MTEPUOJIaM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMBI XUMHUYECKUX DJIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTtuku. J[. . MenzaeneeB — yu€HbIN U TpaKJaHUH.

XuMudeckas CBSI3b. KoBanenTtHas (monstpHAs u HETIOJISIPHAST) CBSI3b.
DIJIEKTPOOTPUIIATETLHOCTh XUMHUECKUX JIEMEHTOB. MIOHHAas CBS3b.

Crenenp  oxkuciieHHs. OKHCIUTENBbHO--BOCCTAHOBUTENIbHBIE  peakuuu.  [Iporecchr
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm: u3ydeHre oOOpas3IOB BEUIECTB METAIJIOB M HEMETAJUIOB,
B3aMMOJICIICTBHE THAPOKCUIA LIMHKA C PACTBOPAMH KHCIIOT W IIEJIOYEH, IPOBEIECHUE OMBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu
pasNioKeHUsI, COCTUHCHHS ).

Meostcnpeomemnwie ceazu. Peanuzanusa MEXNPEIMETHBIX CBA3EH MPU M3YYEHUH XMMHUU B
8 KJlacce OCyILECTBISIETCS] Yepe3 MCIO0JIb30BaHUEe KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHUH,
TaK U NOHATHUH, ABJIAIONINXCA CUCTEMHBIMU JIJIsl OTJAEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT O
LHKIIA.

OOmue ecrecTBEHHO--HAYYHbIE TOHATHS: HAy4HbIH (akT, rumoTe3a, TEOpHs, 3aKOH,
aHalv3,  CHHTE3,  KilaccUpHUKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, MOJEIIb, SIBIICHHE.

®usnka: Marepus, arToM, D3JEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJNA, SJIEKTPUYECKUI 3apsl, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYECKHE BENUYHMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, CoTHIIE.

buonorus: ¢porocunres, apixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 knacc

BemecrBo u xumuveckas peakums. [lepuonnueckuii 3akoH. Ilepronnueckas cucrema
xumuyeckux 3aemeHToB Jl. . MenaeneeBa. CtpoeHre aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB XMMHUUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAJIHS, KAJIbLUA U UX COCIUHECHHUHN B
COOTBETCTBUH C IOJIOKEHUEM dJIEMEHTOB B [lepronueckoit cucteme u CTpOEHUEM X aTOMOB.

CrpoeHue BemecTBa: BHUABl XMUMHUYECKOW CBS3M. THUIBI KPUCTATIUYECKUX PEHIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT THUNA KPUCTAJUIMYECKOW PEIIETKM M BUJIA XUMUYECKOU
CBSI3H.



Knaccugukanuss ¥ HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHMMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUM, T'eHeThdecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccugukanuss XuMUYEeCKUX peakUil MO Pa3IMYHbIM MPU3HAKaM (II0 YUCIYy U COCTaBY
y4YacTBYIOIIMX B pEAKIUH BEUIECTB, MO TemIoBoMY 3(hdekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, [0 YYacTHIO KaTajau3aropa). DK30- U
SHI0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPaBHEHUS.

[lonsiTne o ckopocTn XuMU4eckoil peaknuu. [ToHsiTHe 00 00paTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsrtue o
karanuze. IloHsaTe o XxXumuueckoM paBHOBecHU. DaKTOpbl, BIMSIOINIME HAa CKOPOCTb
XMUMHMUYECKOHN pEeaKlMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpaBHEHHH OKHCINTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1A MIEKTPOHHOI0 OajaHca.

Teopust 37€KTPOIUTUYECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTPoIuThl. KaTnonst,
aHUOHBI. MexXaHM3M JHCCOIMAllUM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp aucconuany. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro oomeHa. YcinoBuUSl NMPOTEKAHUS PEAKIM MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMsS peakuuid. CBONCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
Mpe/CTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakIuu Ha HOHBL
[TonsiTuEe 0 THAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:. O3HAKOMIICHHE C MOJEISMHM KPUCTAJUIMYECKHX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB M HEMETa/uIoB (rpadura U ammasa), CJIOKHBIX BEIIECTB
(xyopuga HaTpus), UCCIEIOBAaHME 3aBUCUMOCTH CKOPOCTHM XHMHYECKOM peakuuu OT
BO3JICUCTBUS pa3IUYHbIX (DAKTOPOB, UCCIEAOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB,
mporecca JAUCCOLMALMM  KHCJIOT, Iesouell M cojiel (BO3MOXHO HCIIOJIB30BaHUE BHJIEO
MaTepUalioB), IPOBEJEHHUE OINBITOB, WJUIIOCTPUPYIOIIUX TMPU3HAKA [POTEKAHUS PEAKIUN
HOHHOTO OOMeHa (oOpa3oBaHHWE OcCaaka, BbIJCIEHHE Ta3a, OOpa3oBaHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (TOpeHue, peakiuu
pa3loXeHus, COEAMHEHMs), paclO3HaBaHUE HEOPraHMYECKUX BELIECTB C  IOMOIIBIO
KAaueCTBEHHBIX PEaKLUi HA MOHBI, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3aJad.

Hemerannbl m ux coeqmHeHusi. OOwas XxapakTepucTuka rajgoreHoB. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOWCTBA
IIPOCTBIX BEIECTB — raJOreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe Xjopa (B3auMOJEHCTBUE C
MeTajUlaMi, HeMeTajulaMu, wienoyamu). XiopoBogopos. CouisHas KHUCIOTa, XUMHYECKHE
CBOJCTBa, II0JIy4€HUE, IpUMEHEHUE. JleficTBHE XJIOpa U XJIOPOBOJOPOJa HAa OPraHU3M YEJIOBEKa.
Bakneiimue xJI0publ U UX HaX0XKICHHUE B IIPUPOIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3nyeckue CBOWCTBA MPOCTBHIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HUKAIMK KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
NIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XMMHYECKHE CBOMCTBa
(oOmue Kak MpencTaBUTENsl Kiacca KUCIOT M creuuduyeckue). XHUMUYECKHE PEaKIty,
JeKale B OCHOBE IPOMBIIUIEHHOTO Cloco0a MOIydeHUs cepHOM KucioTel. [IpuMeHeHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHasl peaklus Ha cylb(paTr-uoH. Haxoxnenue
ceppl M €€ coeauHeHHH B npupofe. XHMMHUECKOE 3arpsA3HEHUE OKPYKAIOLICH Cpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLIEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpoCTpaHeHHWEe B Hpupojae, Qusnueckue u
XUMUYecKue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUYECKUE
CBOICTBA, MoyyueHne U npuMenenue. Coiau aMMOHUS, UX (PU3NYECKHE U XUMUYECKHE CBOICTBA,
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npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIIOTa, €€ IMOJydeHHE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBAa (0OLIME Kak TNpEeACTaBUTENs Kiacca KUCIOT |
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
ynoopeHuii. XuMHUECKOe 3arps3HEHHE OKPYKAIOIICH Cpeibl COCTUHEHHUSIMHU a30Ta (KUCIOTHBIC
JOX/IW, 3arpsA3HEHHE BO3[AyXa, MOYBBI M BOAOEMOB). Pochop, amnorponHbie MoAUDUKAIIU
dochopa, duznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, moiydeHue. Mcmomb3zoBanue ¢ochaToB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, pU3uUecKkre U XUMHIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B Mpupoe.
Oxcunsl yriaepona, ux (U3NYECKUE U XUMHUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIy4YeHHE U TPUMEHEHHE. DKOJOrMYecKUue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIUICHUS KIMMara, MapHUKOBBIN d3¢ddekr. YrompHas xucimora u e
ConM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanume  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHWYECKUX BEUIECTBAX KAaK O COCNMHEHHSIX Yriepoja
(MeraH, 5TaH, OSTHIIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKH3HH 4YelOBeKa. MarepHaibHOE E€IMHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmme mnpenctaBiaeHuss o0 okcuae kpemaus (1V) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. [IpoGiembl
0€301acHOTO UCTOIb30BaHUS CTPOUTEIBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm: U3ydeHue 00pa3lloB HEOPTraHUMUYECKUX BEIIECTB, CBOMCTB
COJISHOM KHUCIJIOTBI, MPOBEICHHE KAYECTBEHHBIX pEaKIuil Ha XJIOPUA-HOHBI U HaOIIOAeHUE
MPU3HAKOB HMX TNPOTEKAaHUs, OMNBITHI, OTpaxaromue (U3NUEeCKUe U XUMHUYECKHE CBOMCTBA
TaJIOTEHOB U UX COCTUHEHHH (BO3MOXHO MCIIOJIb30BAHHUE BHUJIEOMATEPHANIOB), O3HAKOMIICHUE C
oOpa3uamu XJI0pUAOB (TajJoreHUI0B), 0O3HAKOMIIEHHE C 00pa3liaMu cepbl U €€ COCIUHEHHUSIMU
(BO3MOKHO HCHOJIb30BaHUE BHIEOMATEpUANIOB), HAOIIOJEHHE Mpoliecca OOYIrJMBaHUA caxapa
MoJ JAEWCTBHEM KOHIICHTPUPOBAHHON CEpPHON KHUCIOTHI, W3YYEHHE XUMHUYECKUX CBOMNCTB
pa30aBiIeHHONW CEpHOW KHUCIOTHI, MPOBEJACHHE KAYECTBEHHOW peakiuuu Ha CyibpaT-uHOH U
HaOMo/IeHNe TpuU3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (U3WYECKMMH CBOMCTBaMH a30Ta,
dochopa W HMX coemMHEHHMH (BO3MOXKHO MCIIOJIb30BAaHUE BHUICOMATEPUAIOB), OOpa3laMu
a30THBIX U (GOCPOpHBIX YNOOpEHHUi, MoyuyeHue, coOupaHue, pacro3HaBaHHE M H3yYCHHE
CBOMCTB aMMMaKa, IMPOBEICHHE KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS u (ocdaT-uoH u
M3y4eHHEe MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI
C MeZIbl0 (BO3MOXKHO MCIOJIb30BaHUE BUIECOMATEPHAIIOB), H3YUYEHHE MOJIeNIel KPUCTANINYECKUX
pewméTok anmasa, rpadgura, QymiepeHa, 03HaKOMIICHHE C IPOLIECCOM aICOPOLIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpOTHBOrasza, IOJIydeHHe, coOupaHue,
pacro3HaBaHHe U U3y4eHHE CBOMCTB YIJIEKUCIIOTO I'a3a, MPOBEACHUE KaueCTBEHHBIX peakIuii Ha
KapOOHAT W CHUJIMKAT-UOHBI M HU3YyYEHHME NPHU3HAKOB HUX MPOTEKAaHUS, O3HAKOMIIEHHE C
IPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH, PEIIEHUE SKCIEPUMEHTANBHBIX 3aJau 10 TeMe
«BaxHeiimue HeMeTauIbl U UX COSAUHEHUS.

Mertauibl U1 uX coequHeHusi. OOmIas XapakTepUCTUKA XUMHUUYECKUX DIIEMEHTOB —
METaJUIOB Ha OCHOBaHMU UX IoJioxkeHus B [lepronuueckoil cucreme XUMUYECKUX 3JeMeHTOB /1.
W. MenneneeBa u crpoeHust atomoB. CTpoeHue MeTauioB. Merauinyeckas CBSI3b U
MeTaJUIMYecKas KpUCTaJUIMYecKas peméTka. DIeKTPOXUMHUYECKUM psijl HANPsDKEHUH MeTalIoB.
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dusnuecKkue M XUMHUYECKHE CBOMCTBa MeTayuioB. OOmme crnocoObl MOJYyYeHUS METaUIOB.
[ToHsiTHE O KOPPO3HK METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOoppo3uu. CriaBsl (CTalb,
YYT'YH, JIOPATIOMHUHNAN, OpOH32a) U X IPUMEHEHHE B OBITY ¥ IIPOMBIIIIJICHHOCTH.

[[{erounble MeTasUIbL: TIOJI0KEHUE B [leproinueckol cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
W. MenneneeBa, CTpOEHHE UX aTOMOB, HaxOXJIEHHE B npupoje. PuU3NyecKue U XUMUYECKUE
CBOMcCTBa (Ha mpuMepe HaTpust U Kanusi). OKCUJIBI M THAPOKCHUIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHU.

[IlenoyHO3eMENBbHBIE METAUIBI MarHui M Kaiblui: MojoxeHue B Ileprnoaudeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znueckue U XUMUYECKUE CBOMCTBA MArHUS M KaibUus. BaxHedmne coequHEeHUs
KanpLus (OKCHUJL, THAPOKCU, coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHML: nosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3jeMeHToB J[. M.
MenneneeBa, CTpoeHHe aroma, HaxoKJaeHue B npupojie. dusznueckue U XUMHYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteme xumuyeckux i3nemeHtos [l .
MenneneeBa, CTpoeHHE aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunpl, ruapoxkcuasl U conu skenesa (l1) u xenesza (l1l), ux cocras, cBoiicTBa u
ITOJTy4EeHHE.

Xumuueckuit IKcnepumenm:. O3HAKOMJICHHE C OOpasllaMd METaJIOB U CIUIABOB, HX
(Gbu3NyecKUMU CBOWCTBAMH, H3Y4YEHHE pE3YyJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCI0JIb30BaHNE BUJIEOMATEPUATIOB), 0OCOOCHHOCTEM B3aUMOJICHCTBUS OKCHA KaJlbLiUsg U HATpUs
C BO/I0M (BO3MOYKHO MCIIOJI30BAaHHME BHIEOMATEPHAIIOB), HCCIIEI0BAHNE CBOICTB KECTKON BOJIBI,
mpolecca TOpPEeHHsl JKelle3a B KUCIOpoJe (BO3MOXHO HCIOJIb30BaHUE BUAECOMATEPHUATIOB),
MIPU3HAKOB MTPOTEKAHUsI KAUECTBEHHBIX PEAKIIMI HA NOHBI: MarHus, KaJbLHsl, ATFOMUHUS, IUHKA,
xene3a (II) u xemeza (Il), memu (Il), HaOmIOMEHMEe W OMHMCAHWE MPOIECCOB OKPAITUBAHUS
IUIaMEHH MOHAMHU HATpHs, Kaldus W Kalblusg (BO3MOYKHO HCIIOJIb30BAHHUE BHUAEOMATEpUANIOB),
uccienoBaHue aM(pOTEpHBIX CBOMCTB THAPOKCHIA ATIOMMHMS U THIPOKCHUIA IIMHKA, PEIICHHE
JKCIIEPUMEHTAIIBHBIX 33/a4 110 TeMe «BakHelnme MeTaibl U UX COCTUHEHUS.

XuMusi M OKpyxawasi cpeaa. BemectBa M Marepuasibl B MOBCEAHEBHOM >KU3HU
yelnoBeka. bezomacHoe HCHOJIb30BaHME BELIECTB M XMMHUYECKUX peakuuii B ObiTy. Ilepas
IIOMOIIIb IPU XMMUYECKUX OKOT'aX U OTPABJICHUSIX.

XuMHYeCcKoe 3arps3HEHHE OKpYyKarollel cpeabl (MpeaeibHas JOMycTUMasi KOHLIEHTpalus
Bemects, najiee — [1JIK). Poias XxuMum B perieHun 3KOJIOTHIECKUX TPOOIeM.

Xumuueckuii Ixkcnepumenm: usydeHue oOpa3loOB MarepHaioB (CTEKJIO, CILIaBbI
METaJJIOB, MOJIMMEPHBIE MaTepUabl).

Mescnpeomemmnuie ceazu Peannzanunsi MEXIPEIMETHBIX CBS3€U NPU U3YyYEHUU XUMUU B 9
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHSITHIM, TaK
U TIOHATHUM, SIBJISIOUIMXCS CUCTEMHBIMU JUISl OTIEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOIO
LUKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE MOHSTHUS: HAaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTE3,  KilaccuuKanus,  MEePUOAUYHOCTb,  HAOJMIOAEHHME,  DKCIIEPUMEHT,
MOJENUPOBaHNE, U3MEPEHUE, MOJIEITb, SIBJICHHUE, TAPHUKOBBINA APHEKT, TEXHOJIOTHSI, MaTepUabl.

®du3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHUJ, HW30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, DSJEKTPUYECKUM 3apsi, MPOBOJHHMKH, IMOJYIPOBOJHUKH,
JMAJIEKTPUKH, (OTODIEMEHT, BEIIEeCTBO, TeNO, 00bEM, arperaTHoe COCTOSHHME BeIecTBa, ras,
pacTBOp, pacTBOPUMOCTb, KPUCTAIMUECKas pEMIETKa, CIUIaBbl, (U3MUECKUE BEIHYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJHIIE.

buonorusi: ¢otocunres, npixaHue, O6uocdepa, 3KOCHUCTeMa, MHUHEpaJbHbIE YI0OpeHus,
MHKPO3JIEMEHTHI, MAaKPO3JIEMEHThI, IUTATEIbHbIE BEIIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpaIbl, TOpPHbIE MOPOJBI, IMOJIE3HbIE
HCKOIIaEMBIE, TOILIMBO, BOJHBIE PECYPCHI.



HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

JInYHOCTHBIE Pe3yJIbTATHI:
JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMH M PACIIMpPEHHUE OMbITAa JCSITEILHOCTH Ha €
OCHOBE, B TOM YHCJIC B YaCTH:
1) nampuomuyeckoeo 6ocnumanus: TIEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY
KYJIbTYPHOMY, HCTOPHUYECKOMY M HAydYHOMY HACJICIUIO, TIOHUMAaHUS 3HAUCHUS XUMHYCCKOU
HayKH B KU3HU COBPEMECHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJICTh JOCTOBEPHOH MH(MOpManuen o
MEPEIOBbIX  JIOCTIDKEHUSX M OTKPBITHSX  MHPOBOM M OTCUSCTBEHHOW  XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSX 00 YCTPOWCTBE MUPA U OOIIECTBA;
2) epadcoanckoeo 8ocnumanus: TIPEICTAaBICHHUS O COIMAJIBHBIX HOpPMax M IpaBHIax
MEXJIMYHOCTHBIX ~OTHOIICHWH B  KOJUIGKTHBE, KOMMYHHKAaTHBHOW KOMIICTGHTHOCTH B
OOLIECTBEHHO TOJE3HOM, Yy4eOHO-HCCIeN0BaTeIbCKOW, TBOPUYECKOW M JPYrUX  BHJAX
JESITEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOUM JEATCIILHOCTH TIPHU BBITTOJTHCHUU
y4eOHBIX, ITO3HABATEIHHBIX 3a/a4, BBITOJHCHUH XHMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aWMOTIOHMMAHHUIO W B3aWMOIIOMOINM B TIPOIECCE ITOU
y4eOHOM JIeATeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEACHHUE U IMOCTYIIKA CBOUX TOBAPUIIICH
C TIO3WIIMH HPABCTBEHHBIX U MTPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEACTBHH IMOCTYIIKOB;
3) yeHHocmu HAYUHO20 NOZHAHUA!
® MHUPOBO33PEHYECKHE TIPEJACTABJICHUS O BENIECTBE W XHMHYECKOW  PEaKIIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABJISIONINE OCHOBY
JUTS TIOHUMAaHHS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IbI, B3aUMOCBS3SX YEJIOBEKA C MPUPOIHOMN Cpeoid, O
POJIM XUMHUHU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEI;
® TI03HaBaTeJIbHbIE MOTHBBI, HAIllPaBJICHHbIE Ha IOJIyY€HHUE HOBBIX 3HAHUU IO XUMHH,
HEOOXOomuMBbIE Uit  OOBSICHEHHS  HAOJMIOJAaeMBIX  TPOIECCOB W SIBJICHUH,
M03HaBaTeNbHON, HH(OPMALIMOHHON U YNTATENIbCKON KYJIbTYpPhI, B TOM YHCJIE HABBIKOB
CaMOCTOSITEIPHOW pabOThl ¢ y4EeOHBIMHM TEKCTaMH, CIPABOYHOW JIMTEPATYypOH,
JOCTYITHBIMU TEXHUYECKHUMH CPEACTBAMH MH()OPMALIMOHHBIX TEXHOJIOTUH;

® UHTepec K OOYYEHUIO U MO3HAHUIO, JTI0OO03HATENFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, IPOEKTHON U UCCIIEIOBATEIBCKOM NEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBIEHHOCTH U YPOBHSI O0YUYeHHUS B TalbHEHIIEM;

4) gopmuposanusn Kyr1bmypsvi 300po6bs: OCO3HAHHE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O
OTHOIIEHHUSI K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha 3JI0pPOBbIi 00pa3 KHU3HU, OCO3HAHUE
MOCJICICTBUI W HENpUATHE BPEIHBIX TMPUBBIYEK (YIMOTpeOJICHUS aJKOTroJisd, HApKOTHKOB,
KYpeHHUs), HEOOXOJUMOCTH COONIIOJIEHUSI TMpaBWi 0€30macHOCTH MpH  OOpalleHuu ¢
XMUMHYECKUMHU BEIIECTBAMU B OBITY U pealbHOMN KU3HHU;

5) mpyoosoeco eocnumanus: UHTEpEC K MPAKTUUYECKOMY M3YYEHHUIO Mpodeccuil u Tpyaa
Pa3IMYHOTO poja, YBaXEHHUE K TPYAY M pe3ylibTaTaM TPYIOBOM NEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHHWHA MO XUMHUHU, OCO3HAHHBIM BHIOOP WHAMBHIYaJIbHOU
TPACKTOPUHU TPOJOJDKEHUSI 00pa3oBaHUsS C YYETOM JHMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX WHTEPECOB U TOTPeOHOCTEH, ycmeumHoil mpodeccHoHanbHON
NESITeNbHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTb aJalTUPOBAThCA B
npoeccuoHaIbHOI Ccpefie;

6) 3K0I02U1EeCK020 BOCNUMAHUSL:

® DKOJIOTUYECKH IIeNIecCO00pa3HOe OTHOIIEHHE K NPUPOJIe KaK HCTOYHHKY JKM3HH Ha

3emiie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHHE [IEHHOCTH 3JI0pPOBOTO M 0E30MacHOTO
oOpa3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUYECKOMY U
TICUXUYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTU COOIIOJCHHS MpaBMil 0€30MacHOro
MOBEACHUS TP paboTe C BEIIECTBAMHM, a TAKXKE B CUTYAIUAX, YIPOKAIOMINX 30POBHIO
M JKU3HHU JIIOJICH;



® CIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIy4aeMble MPH W3YUYCHHUH XUMHUH, JJISl PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYKAIOIICH IPUPOJHOM CPENOW, I IOBBILICHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpbl, OCO3HaHHs TJIOOATBHOTO XapakKTepa SKOJOTHYECKUX
npobsieM W TyTeld HMX pelIeHUs IMOCPEACTBOM METOJ0B XHUMHUH, HKOJIOTHYECKOTO
MBIIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B TO3HABATEIbHOH, KOMMYHUKATUBHOW U
COLIMAIbHON ITPAKTHKE.
MertanpeaMeTHble pe3yJabTaThl:
Ilo3nasamenvhvle yHugepcanbHule yueonvie 0eticmeusl
baszoevie nocuueckue deticmeus:
® YMEHHS HCIOJIB30BAaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUM 3HAHUU:
pacKphIBaTh CMBICT XHMHUYECKHX IOHSATUN (BBIIENIATH MX XapaKTEepHbIC MPHU3HAKH,
YCTAaHABJIMBATh B3aUMOCBS3b C JIPYTUMH TIOHSATUSIMH), HCIIOJIB30BAaTh TMOHATHUS IS
OOBSICHEHUSI OTIECNBHBIX (PAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS M KPUTEPHH IS
KIaccu(UKAIMM XUMHYECKHX BEIIECTB M XHMHUYECKHX PEaKIHW, YCTaHABJIMBAThH
MPUYMHHO-CIIEJICTBEHHBIE CBSI3H MEXKIy OOBEKTAMH HW3yUEHHsI, CTPOUTH JIOTHUYECKHE
paccyxaeHus (MHAYKTHBHBIC, NEIYKTHBHBIE, IO AaHAJOTHH), JeJaTh BBIBOABI H
3aKITIOYCHUS;
® yMEHHE NMPUMEHATH B MPOIIECCE TIO3HAHUS MOHATHS (MPeIMETHBIC W METarpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIOJB3yeMble B XUMHH, MpeoOpa3oBHIBATH
IIMPOKO TNPHUMEHSEMbIe B XHMHHU MOJEIbHBIC TPEJICTABICHUS — XUMHUYECKAH 3HAK
(cuMBOJI ArIeMeHTa), XUMHUYECcKast GopMylia U ypaBHEHHE XHUMHUYECKOH peakIuu — MpH
peleHny yaeOHO-TI03HABATENFHBIX 3a/lad, ¢ YIETOM STHX MOJICIBHBIX TPEICTaBICHUIH
BBISIBIIAITh M XapaKTePH30BaTh CYIIECTBEHHBIE MPH3HAKK H3Yy4aeMbBIX OOBEKTOB —
XMUMUYECKHUX BELIECTB U XUMHUYECKUX pPEaKLUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IPUYMHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3y4aEMBIX IIPOIECCaX U SIBICHUSX.
Bazosvie uccnedosamenvckue oeticmeusi:
® YMEHHE UCIOJb30BATh MOCTABJIECHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUSA, a
TaKXX€ B KaueCTBE OCHOBBI /Il ()OPMHUPOBAHMS TMIIOTE3BI 0 IPOBEPKE MPAaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUM;
® [pHOOpETeHHE OIbITA MO IUIAHUPOBAHMIO, OPraHU3aLUU U MPOBEICHUI0 YYEHUYECKUX
9KCIIEPUMEHTOB, yMEHHe HaOmoJaTh 3a XOAOM IIpolecca, CaMOCTOSATEIBHO
IIPOrHO3UPOBaTh €ro pe3ynbTar, (GopMyaupoBaTb 0O0OOIIEHHS M BBIBOABI IO
pe3yibTaTaM MPOBEAEHHOIO OIbITA, UCCIIEIOBAHUSA, COCTABIATh OTYET O MPOJAETAHHON
pabore.
Paboma ¢ ungopmayueti:
® yMEHME BBIOMpaTh, AHAIMU3MPOBATh M HHTEPHPETHPOBATh MH(OPMAIMIO PA3IUYHBIX
BUJOB U (OpPM MpPEJCTABICHUs, MOJYy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAy4HO-
NOMYJIsIpHAs JIUTEpaTypa XUMHUYECKOTO COJIEp’KaHMs, CIPABOUYHBIE MOCOOMS, pecypchl
WnTepHera), KpUTHUYECKHM OLIEHUBATh  NPOTHUBOPEUYMBYHDO U  HEIOCTOBEPHYIO
nHpOpMaIHIO;
® yMEHME IIPUMEHATh Pa3IMUHbIe METOIbI M 3aIPOCHI MPU MOUCKE U 0TOOPE HHPOPMALIUU
U COOTBETCTBYIOLIMX [JaHHBIX, HEOOXOJUMBIX JUIS BBIIIOJHEHHS YUEOHBIX U
MO3HaBATEIbHBIX 3a/lad OIpeaeNEHHOro Tuma, npuoOpeTeHue ombiTa B 001acTH
UCTOJb30BaHUS  MH(POPMAMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTWH,  OBJIa/IeHUE
KyIbTypOi  aKTMBHOTO  HCHOJBb30BAHUS  Pa3IMYHBIX  IOUCKOBBIX  CHUCTEM,
CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (GOpMY MpeicTaBieHUs HH(opMaru U
WUTIOCTPUPOBATh PEIIaeMble 3a/1aul HECJIOKHBIMU CXEMaMH, JHarpaMMaMHM, JpyrUMH
¢dopmamu rpauKu U UX KOMOMHALUSIMH;
® yMEHME HUCIMOJb30BaTh M aHAIM3UPOBAThH B Ipoliecce y4eOHOW M HCCIeoBaTelbCKOM
JEeATeNbHOCTH MH(OPMAIMIO O BJIMSHUHM MPOMBIIUIEHHOCTH, CEIBCKOIO XO3sCTBAa U
TPaHCIOPTa HA COCTOSTHUE OKpPYXKaroIiel NpUpoJHON Cpeibl.



KommyHnuxamuenvie ynugepcanvHule yuednvie 0eticmseusl:

YMEHHMs 3aJaBaThb BOIPOCHl (B XOoJ€ Juajiora U (WIM) JIUCKYCCHH) IO CYLIECTBY
o0cyxaeMoi TeMbl, (POPMYITHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBITOJTHEHUS
MPEJI0KEHHOM 3a1a4H;

YMEHHUsI NPEACTABIATh IOJIYYEHHbIE DPE3yIbTaThl IMO3HABATEIBHON JESATENBHOCTH B
YCTHBIX W IHCbMEHHBIX TEKCTaX; JelaTb MPE3EHTALUI0 PEe3yJIbTaTOB BHIIOJHEHUS
XHUMHYECKOTO JKCTIepuMeHTa (7ab0paToOpHOTO OMbITa, JA0OPaTOpPHOW padOThI TIO
WCCTIEI0BAHUIO CBOMCTB BEIIECTB, YI€OHOTO IMPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MMO3HABATEIHHON H
WCCIIEIOBATENILCKOM AEATEIBHOCTU TPH PEIICHUH BO3HHUKAIOIIUX MPOOJIIEM Ha OCHOBE
yuéra OOIMIMX MHTEPECOB U COIJIACOBaHMS MO3ULUN (0OCYXIeHUus, 0OMEH MHEHUSIMH,
«MO3TOBBIE€ HITYPMbI», KOOPJIWHAIMS COBMECTHBIX JAEMCTBUM, ONpEEIeHNE KPUTEPHUEB
10 OLIEHKE KayeCTBa BBIIOJIHEHHOM paObOThl U APYyTrHUeE).

Pecynamusnvie ynusepcanvuvie yuebnvie oeticmeusi:
®yMEHHE  CaMOCTOSTENbHO  OMpEACNATh eI  JeATEIbHOCTH,  IUJIAaHUPOBATH,

OCYILIECTBJISITh, KOHTPOJMPOBaTb M TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSITeNIbHOCTh, BBIOMpaTh Haubosee 3(QeKTUBHBIE CIOCOOBI pelieHus Y4eOHBIX U
[TO3HABATENbHBIX  337a4, CaMOCTOATEIBHO  COCTaBJIATh WJIM  KOPPEKTHPOBATh
MIPEIOKEHHBIN AITOPUTM JCUCTBUIN NPU BBITOJIHEHUH 33JJaHUN C YYETOM IOJIY4YECHHS
HOBBIX 3HaHUH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUAX, OLEHUBATh
COOTBETCTBHE IIOJIyYEHHOTO pe3yJIbTaTa 3asBICHHOW IIE€JIM, YMEHHE HCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIOBUH 3a/IlaHUM.

IIpexMeTHbIE pe3yibTAThI:

8 ki1acce
[ )

YMEHHME pPAacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX TIOHATHUN: aTOM, MOJIEKyJa,
XUMHUYECKUN AIIEMEHT, MPOCTOE BEIECTBO, CII0KHOE BEIECTBO, CMECh (OJTHOPOAHASA U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEIbHAas aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBAa, MOJb, MOJSpPHAas Macca, MaccoBas JOJsSI XUMHUYECKOTO
JJIEeMEHTAa B COEIUHEHUH, MOJSPHBIM OO0BEM, OKCHJI, KHUCIOTa, OCHOBAHME, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peaKkius, Kiaccuuxarus
peakiuii: peakiuu COeAMHEHUS, PEaKIuu Pa3IOKEeHHs], PEaKIIMK 3aMeIICHUs], peaKkluu
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLUH, TEIUIOBOM APdEeKT peakuu, 1apo aToma,
JNIEKTPOHHBIA CJION aToMma, aToMHasi OpOWTal b, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJCHTHAs CBA3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MpolleHTHAas! KOHIIEHTPALKs) B PACTBOPE;

YMEHHE WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHI U MPUMEHSTh
9TH MOHATHUS TIPU OTIMCAHUU BEIIECTB U UX MPEBPALICHUII;

YMEHHE UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY IS COCTaBIEHUS (POPMYIT BEIIECTB U
yYpaBHEHUN XUMHUYECKUX PEaKLIUi;

OTIPEJICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAWHEHUSX, MPHUHAUIEKHOCTh BEIIECTB K
ONpeNeN€éHHOMY KJacCy COEIMHEHHH 1o QopMmynaMm, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHAs! M HOHHAs) B HEOPraHUYECKUX COECIMHEHMUSX;

YMEHHE packpbiBaTh cMblca [lepuommueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBaTh NMOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
2JIEMEHTOB OT UX NO0JI0KeHus B [lepnoaudeckoii cucteme, 3aKOHOB COXpaHEHHSI MacChl
BEILECTB, [IOCTOSIHCTBA COCTAaBa, AaTOMHO--MOJIEKYJIIPHOTO y4EHUs, 3aKOHA ABOraapo;
YMEHHUE ONMCHIBATh U XapakTepu30BaTh TabanuHyto ¢opmy [lepuoanueckoit cuctemMbl
XMMUYECKUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynmna)» u
«mobounas moarpynna (b-rpynma)», Mmanble u  OojblIMe MEPHOABI, COOTHOCHUTH
o0o3HaueHus1, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
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9 kaacce

anemenToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMM CTPOCHUS aTOMOB
XMUMUYECKUX JJIEMEHTOB (COCTaB W 3apsn sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacripesielieHue UX 10 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peaknuu (M0 YHMCIY W COCTaBy Y4YacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
sbdexry);

YMEHHME XapaKTepu30BaTh (ONUCHIBaTh) OOIIME XWMHUYECKHUE CBOICTBA BEILECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAAsi OTIMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX ypaBHEHHUN
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4yeCTBEHHOTO COCTaBa,
BO3MO’KHOCTH MPOTEKAHMS XUMHUYECKHIX MPEBPALMICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYMCIIATH OTHOCUTENFHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMylie COeIMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMUYECKON PEaKIIHH;

YMEHHE TPUMEHSITh OCHOBHBIC OIEPALMU MBICIUTEIFHON JEATETHHOCTH — aHAJIHU3 |
CUHTE3, CpaBHEHHE, O0OOOIIEHHE, CUCTEMATH3AlMI0, KJIaCCU(PHUKAIINIO, BBHISBICHUE
MPUYMHHO--CJIEJICTBEHHBIX CBS3€H — JIJISI M3YYCHHs] CBOWMCTB BEIIECTB U XHUMHUYECKHX
peaKmmii, eCTeCTBEHHO-HAayJYHBIE METOJbI TIO3HAHWsS — HAOIOJCHHEe, W3MEpeHue,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

YMEHHE CIIeZIOBaTh MpaBWJIaM TIOJIH30BAHUS XUMHUECKOW MOCYION M 1a00paTOPHBIM
00OpyZIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBITIOJHEHHUIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TIOTY4SHHIO
U CcOOMpaHHIO Ta3000pa3HBIX BEMICCTB (BOJOPOAA M KHCJIOPOJA), TPUTOTOBICHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM JIOJIEH pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHMIO PACTBOPOB WLIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (peHopTaaenH, METHIOPaHXK U IPYTHUe).

YMEHHE PaCKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX IMOHATUN: XUMHUYECKUN JJIEMEHT,
aTOM, MOJICKyJa, WOH, KaTHOH, aHHMOH, IPOCTOE BELIECTBO, CIOXHOE BEIIECTBO,
BAJICHTHOCTD, NIEKTPOOTPHULIATEIBHOCTD, CTENCHb OKHCICHUS, XMMHUYECKas peakLus,
XUMUYECKasl CBs3b, TEIUIOBOM 3(PQEKT peakuuu, MOJb, MOJSIPHBIH 00BEM, pacTBOp,
NIEKTPOJIUTHI, HEAJIEKTPOJMTHI, MEKTPOJIUTHYECKAsT JUCCOLMALUSA, PEAKIUU HNOHHOIO
oOMeHa, KaTalu3aTop, XMMUUYECKOe paBHOBECHE, 00paTHMBble U HEOOpaTUMBbIE PEAKIINY,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH,  OKUCIHTENb,  BOCCTAaHOBHTEIb,
OKHCIIEHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJieHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM pEakUuy, IpPeNeibHO JIOIyCTHMast
koHuentpamus [1/IK Bemecta;

YMEHHE WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATHI U IPUMEHSATH
9TH MOHATHUS IIPU ONIMCAHNU BEIIECTB U UX IIPEBPALCHU;

YMEHHUE UCHOJIb30BaTh XUMHUECKYIO CUMBOJIMKY Il COCTaBJIEHHs ()OPMYII BEILIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

YMEHUE OIPEACNIATh BAJIEHTHOCTb U CTEIEHb OKHUCIICHHMS XMMHUYECKUX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1Mo ¢opmynam, BUJI XMUMHUYECKOH CBS3U (KOBaJEHTHAas, MOHHasi,
MeTaJuIMyeckas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsii HOHAa M0 XUMHYECKOH
¢dopmyne, XapakTep cpelbl B BOJHBIX PAacTBOpax HEOPraHMYECKHX COEIUHEHWH, TUII
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA;

yMmMeHue packpeiBath cMbica Ilepuonmueckoro 3axkona JI. WM. Menneneesa u
JIEMOHCTPUPOBATh €r0 MOHUMaHME: OTIMCHIBATh U XapaKTepH30BaTh TaOIMUHYIO (popmy
Ilepuoanueckoil CUCTEMBI XUMUYECKHUX DJIEMEHTOB: Pa3/IM4aThb IOHATUSA «TJIaBHAs
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noarpynna (A-rpymnmna)» u «mobouynas noarpynna (b-rpymma)y, manbie U Oonbiine
MIEPUO/IbI, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPUOIMIECKOH Tabnuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0IIee YUCIo MEKTPOHOB M PACHPEICTICHHE HX IO SJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COEJIMHEHUI B IpeJesiax MaJbIX MEPUOJIOB U TJaBHBIX MOJArPYII C Y4ETOM CTPOEHUS
UX aTOMOB;

yMEHHUE KJIacCU(UIIMPOBATh XWMHUYECKUE ODIIEMEHTHI, HEOPraHMYECKHE BEIECTBa,
XMMHMUYECKHE PeaKIHH (110 YUCIy M COCTaBY YYacTBYIOLIUX B pEaKUUU BEUIECTB, I10
TETIOBOMY (P PEKTY, 0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMHYECKIX 2JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATh) OOmME M crenuduyeckne XUMHUYECKHE CBOMCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYISPHBIX U
HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKONW JUCCOLUMAIIMU KUCIIOT, IEI0YEH U COJIeH,
MIOJIHBIE U COKpAIllEHHBbIE YPaBHEHUS PEAKIMl MOHHOrO 0OMEHa, ypaBHEHUs peaKlIni,
MOATBEPXKIAIOIIUX CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKAY BeELIECTBaMU
Pa3IMYHbIX KIJIACCOB;

YMEHHE pAaCKpbhIBaThb CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIMM
MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peaKiuii;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMHUECKUX MPEBPAILlEHU B PA3IMYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 IEMEHTA 10 (POpMyJie COEIMHEHNs, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, IPOBOAUTE PACUYETHI [0 YPABHEHHUIO XUMUYECKOHN peaKiiH;

yMeHue coOiroaTh MpaBUia MOJIb30BAHUS XMMHYECKON MOCYI0W M J1aOOPaTOPHBIM
o0OpyJOBaHUEM, a TaKKe IpaBUia OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKLHUSAMU 10 BBIIOJIHEHHUIO JA0OPATOPHBIX XUMHUYECKUX OINBITOB IO HOIY4YECHUIO
1 COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIJIEKHCIIOTO Ta3a);

YMEHHUE IPOBOAUTH PEaKIMM, MOATBEP)KIAIOIIME KAYECTBEHHBIH COCTAaB Pa3IMYHBIX
BELIECTB: PACIO3HABATh ONBITHBIM IyTEM XJIOpUI-, OpOMHI-, MOIMJI-, KapOOHaT-,
¢docdar-, cunukar-, cynabpar-, TUIPOKCUI-HOHBI, KATHOHBI AMMOHHUS U HOHbI
U3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpPAax HEOPraHMYECKHX
BEIIIECTB;

YMEHUE NPUMEHATh OCHOBHBIE OINEPALMN MBICIUTEIbHON AEATEIBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, O0O00OLIeHHe, CUCTEeMATU3alUI0, BbISBIEHUE IPUYMHHO-
CJICZICTBEHHBIX CBsi3el — U1 M3Y4EHHUS CBOICTB BEINECTB U XMMHYECKMX PEAKLUH,
€CTeCTBEHHO-HAyYyHble ~ METOJbl ~ IO3HAaHUS  —  HaOJIOJCHUEe,  HU3MEpeHHe,
MO/IEIIUPOBAHUE, FIKCIIEPUMEHT (pealibHbIi 1 MBICIICHHBIH).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJ1ace
Ne HaunmeHoBaHue KoauuecTBo 4yacos DJIeKTPOHHBbIE
n/n pa3aesioB U TeM B KoHTpoiib- IpakTHyec- (uu¢ppoBbIie) 00pa3oBar.
NporpamMmal cero HbI€e padoThI KHe padoThl pecypcnl
Paznen 1. [lepBonauanbubie xuMmuieckue noustus, 20 yacos
XUMHUS — BaskHAas Bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢
00J1aCThb
11 5 2 [MpodpmuHEMYM

CCTCCTBO3HaH3/I$I H httns://bvb-
HIPAKTHICCKOU kb.ru/?section=urochnaya-
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https://m.edsoo.ru/7f41837c
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost

JEATEITbHOCTU deyatelnost
YyeJIOBEKa
Bbubaunoreka [JOK
https://m.edsoo.ru/7f41837¢
12 BemecTtBa u 15 1 1 [MpodmuHEMYM
' XUMHYECKHE peaKkuu https://bvb-
Kb.ru/?section=urochnaya-
deyatelnost
Paznen 2. BaxxHelilnue NpeAcTaBUTEIH HEOPraHUYECKUX BellleCTB, 32 4acoB
Boaxyx. Kucmopox Bbubaunoreka [JOK
2.1 yX. POZL. 6 1 https://m.edsoo.ru/7f41837c
TTousarue 00 okcuagax
29 Bonopon. ITonsitue o 8 1 bubnnorexa LIOK
' KHCJIOTaxX M COMIIX https://m.edsoo.ru/7f41837c
bubaunoreka [JOK
Bopna. PacTBopsbl. HES(?);/I//I rl?l/'nef;ao'rw 1741837c
2.3 ITonsarue 00 6 1 1 httos://bvb-
OCHOBaHMAX kb.ru/?section=urochnaya-
deyatelnost
bubaunoreka [JOK
OCHOBHBIE KJIACCHI https://m.edsoo.ru/7f41837c
24 HEOPTaHUYECKUX 12 1 1 https://resh.edu.ru/subject/le
COEJIMHEHNIH sson/2445/start/
Pa3znen 3. llepuoguyecknii 3axon u [lepuoanyeckasi cucreMma XuMuueckux 3jaementon . U.
MenpeneeBa. CTpoeHne aToOMOB. XHMU4YeCKasi CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuum, 16 yacon
bubaunoreka [JOK
Tepromuyeckuit https://m.edsoo.ru/7f41837c
39KOH U httpz/ég%s/ht.edtl;.ru/sublect/Ie
Ilepuo ecka ssonfzloo/startd .
proacCKad https://resh.edu.ru/subject/
3.1 CACTEMA XUMHUYECKUX 7
lesson/2051/start/
anementoB JI. W TpodMHHIMYM
Menneneesa. https://bvb-
Crpoenue atoma kb.ru/?section=urochnaya-
deyatelnost
Bubmmorexa IIOK
XuMHUueckas CBS3b. https://m.edsoo.ru/7f41837c
39 OKUCIUTETBHO- 9 1 https://resh.edu.ru/subject/le
' BOCCTAHOBHUTEIIHLHEIE sson/2050/start/
peaxuun https://resh.edu.ru/subject/le
sson/2049/start/
HUTOI'O 68 4 7
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https://resh.edu.ru/subject/lesson/2053/start/
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TEMATHYECKOE IINTAHUPOBAHHUE

9 kJacc

Ne HaumenoBanue Koaun4vecTBo yacos DJ1eKTPOHHbBIE
n/n pa3aesioB U TeM Beero KoHTpobH IpakTHaec- (uudposrie) odpa3oBar.
NMPOrpamMMbl ble padoThI KHe padoThl pecypchl
Pa3zzes 1. BemecTBo U xumuveckue peakuuu, 19 yacos
bubaunoreka [JOK
https://m.edsoo.ru/7f41a636
IToBTOpEHUE U https://resh.edu.ru/subject/less
11 yriry0OieHue 3HaHui 5 1 on/2104/start/
' OCHOBHBIX Pa3JieiioB [MpodpmuHEMYM
Kypca 8 Knacca https://bvb-
kb.ru/?section=urochnaya-
deyatelnost
OCHOBHEBIE Bbubmuorexa IIOK
1.2 3aKOHOMEPHOCTHU 6 https://m.edsoo.ru/7f41a636
Y
XUMUYECKUX PEaKLIHM
bubaunoreka [JOK
DNEKTPOTUTHYCCKAS https://m.edsoo.ru/7f41a636
13 JIUCCOITHAITHS. 8 1 1 https://resh.edu.ru/subject/less
' XUMUYECKHE PEaKIIHH on/1518/start/
B PaCTBOpaxX https://resh.edu.ru/subject/less
on/1603/start/
Paznen 2. HemeTasjibl M HX cOeIMHEHHs, 26 YacoB
bubanoreka [JOK
OO6mrast xapakTepu- https://m.edsoo.ru/7f41a636
21 CTHKa XUMHUYECKHUX 4 1 https://resh.edu.ru/subject/less
' anemenToB VIIA- on/2075/start/
rpyrmsl. [anorenst https://resh.edu.ru/subject/less
on/2434/start/
OO6mias xapakrepu- EHM_?/OWI? HOK/ 412636
CTHUKa XUMHYIECKIX Hpggingﬁia;ﬁo.m 7tala
2.2 BJ'ICMCHTO(]; VIA- ) 6 htto://school-
TpyMibL. £Cpa 1 €€ collection.edu.ru/catalog/
COCTMHEHUS
bubarnoreka [JOK
Obast xapaKTepu- https://m.eds00.ru/7f41a636
CTHKa XUMHUYICCKHUX https://resh.edu.ru/subject/less
23 aaeMeHToB VA- 7 1 on/2074/start/
' IpyIIbL. A30T, [popmuEIMYM
(boc(bop " UX https://bvb-
COCTHHEHHUS Kb.ru/?section=urochnaya-
deyatelnost
OO61uast xapakrepy- bubauoreka IJOK
CTHUKA XUMHYECKHUX https://m.edsoo.ru/7f41a636
24 anemenToB IVA- 9 1 5 [TpopMHUHHMYM
' rpynnsl. YIIIEpoa u https://bvb-
KPEMHHMI 1 HX kb.ru/?section=urochnaya-
COETMHEHHUS deyatelnost
Paznen 3. Merasuibl U UX coeanHenus, 20 yacos
bubnmoreka [TOK
31 OO6mume cBokcTBa 4 https://m.edsoo.ru/7f41a636
' METAJIOB https://resh.edu.ru/subject/less
on/1607/start/
3.2 Baxuele MeTaiibl 16 1 2 bu6mmoreka [{TOK

14



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/7f41a636
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://m.edsoo.ru/7f41a636
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/

1 X COCAUHCHU S

|

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

Paznen 4. Xumus U okpy:kaomas cpeaa, 3 yaca

Bubnunoreka [JOK
https://m.edsoo.ru/7f41a636
http://window.edu.ru/resource

/169/37169

Bemecrsa u https://resh.edu.ru/subject/le
4.1 MaTepHabl B )KU3HH 3 sson/2435/start/
YyeJIOBEKa H—poq)MHHHMyM
https://bvb-
Kb.ru/?section=urochnaya-
deyatelnost
HUTOI'oO 68
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