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1.ITosicHuTeIbHAS 3aNIUCKA

PaGouass mporpamma ocHoBHOro o6Omiero oopazoBanus MBOY «COII Ne33» mo
yuyeOHOMY  mpeaMery «XuMmus» pa3paboTaHa Ha oOcHOBe TpeboBaHmii denepanbHOTO
TrOCYIapCTBEHHOTO  00pa30BaTeIbHOTO  CTAaHJApTa OCHOBHOTO  oOmiero  oOpas3oBaHws,
YTBEPKAEHHOIO Ipuka3oM MuHucrepcTtBa npocsemenus Poccuiickon @enepauun  OT
31.05.2021r Ne 287 (3apeructpupoBad MunucrepcrsoM roctuuuu Poccuiickoit ®@enepauun 05
07 2021 r Ne 64101), Ha ocHOBe HpUMEPHOM OCHOBHON 0Opa30BaTENbHOM IPOrpPaMMBbI
OCHOBHOTO  o0mero oOpa3oBaHus, O0J00OpeHHOW pemieHneM  (enepaabHOro  y4eOHO-
METOJMYECKOTO OOBEAMHEHHUS MO OO0IIeMy 00pa3oBaHUIO OT Ne 1/22 ot 18.03.2021 .,
npuMepHOil palOouell  mporpaMmbl, OJOOpPEeHHOW pemieHHeM  (¢enepaabHOro  y4yeOHO-
METOJIMYECKOTO OOBeAMHEHHUsI M0 oOpa3zoBanuio, mpoTokod 3/21 ot 27.09.2021r., OcHOBHOM
00pa3zoBarenpHON MpOrpaMMbl  HAuyaJbHOTO OOIIEro 0oOpa3oBaHUsA MBOY  «Cpenusst
obureoOpaszoBarenbHas mkona Ne 33» r. Kanyru, yrBepkaeHHOM NpUKa30M AUPEKTOpa IIKOJbI OT
30.05.2022 npukazom Ne 77 ,yueO6HO- MeToanueckoro komruiekra O.C. ["'abpuensn

Hean nzyuenusi kypca «OCHOBBI HEOPraHU4YeCKOil XUMHU» B OCHOBHOM IIKOJI€:

* pa3BUTHE JTMYHOCTH, €€ TBOPUYECKOTO MOTEHIINANA;

* popMupoBaHMEe CHCTEMBl XHMHYECKHX 3HAaHUH Ha OCHOBE HM3YYCHHUS BaKHEWIITNX
XUMHUYECKUX MTOHITUH, 3aKOHOB, TEOPHIL;

* popmMHpoBaHUE €CTECTBEHHO-HAYYHOI KapTHHBI MUDA;

* OBJIQZICHWE METOJAaMH HAyYHOTO IO3HAHWS ISl OOBSICHEHUS XMMHUYECKHUX SIBJICHUU U
CBOWCTB BEIECTB, OLEHKH POJH XUMHUH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUH W TIOITyYeHHUH
HOBBIX MaTEpPHAJIOB;

* pa3BUTHE YMEHHUS MPUMEHSATH MOJTY4YE€HHbIE 3HAHMS U1l OE30MACHOTO HCIOIb30BAHUS
BEIIECTB U MaT€pPHAJIOB B OBITY, CETLCKOM XO03sIICTBE U HA MPOU3BOJACTBE, PEIIaTh MPAKTUYECKUE
3alauyd B TOBCEAHEBHOW JKMU3HM, MNPEAyNpexaarTh SBICHHS, HAHOCALIME BpeA 370POBHIO
YeJl0BEKa U OKpYKalollel cpee;

* CO37aHUE YCIOBUU JUIsI TPUOOPETCHHs] OOYYarOIIMMHUCA ONBITa Pa3HOOOpa3HOM
NeSITeNbHOCTH, OCBOCHUS YHUBEPCAJIbHBIX y4EOHBIX NEHCTBUH (perieHusi npoOiaeM, MPUHATHS
pElIeHU, OLICHUBAHUS B COOTBETCTBUU C BHIPAOOTAHHBIMU KPUTEPUSMU U CUCTEMOM 1IEHHOCTEH,
paboTel ¢ uHbOpMaueil 1 pa3IMYHBIMU UCTOUHUKAMU HH(OPMALIMU, COTPYIHUYECTBA U T. [1.);

* popmMupoBaHUE OCO3HAHMS LIEHHOCTH XMMUYECKHX 3HAHUH, a TakKe co3laHue 0a3bl Jyis
MIPOJIOJKEHHSI 00pa30BaHus B YUPEKACHUIX MPO(HEeCCHOHATBLHOTO 00pa30BaHusl.

2.MecTo y4eOHOro npeiMeTa B Y4eOHOM ILIaHe.

KoHTpoJb 3HaHnii 8K Ok

Koian4yecTBO 4acoB B HeaeIi0 2 yaca B HeeJI0 2 yaca B HeIeJI0

KosiuuecTBo yueOHbIX Heedb 34 33

Hroropas auarHoctuyeckas padbora 3a

roa (KOHTpoJbHas paboTa u (MJIM) TECT reet )

KonTtposbHbIe pabOTHI 3a TOT 3 3

CucreMa OIIEHOK Otmetku ot 1 10 5 Otmetku ot 1 10 5

JTHIHOCTHBIE pe3yThTaThI CdopmupoBannocts Ha | ChopMHpOBaHHOCTH Ha
OCHOBE JIMarHOCTHKH OCHOBE JIMarHOCTHKH

CdopmupoBanHocTs Ha | ChopMUPOBaAHHOCTH Ha

MeTaHpeI[MeTHHC PE3YyIbTATHL
OCHOBC JHAarHOCTHUKH OCHOBC JHMAarHOCTHUKH




3. Conep:xanue yueOHOro npeamera « XumMus»

8 KJIIACC

IlepBonayajbHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XumMuu B )ku3HU yenoBeka. Tena u Bemects. GU3nyeckue CBOMCTBA
BELIECTB. ArperatHoe coctosiHue BeuecTB. [loHATHE 0 MeToax MO3HAHUS B XUMHUH. XUMHUS B
cucreme HayK. UncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMECEH.

ATOMBI M MOJEKYyJbl. XUMHYECKHE 3JeMEHTbl. CHMBOJBI  XMMHUYECKHUX DIIEMEHTOB.
[Ipocthie U cnoxHbBIE BelleCTBA. ATOMHO-MOJIEKYISPHOE YUCHHE.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB  XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsI aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHas
Macca . MaccoBasi 10151 XMMHUYECKOTO JIEMEHTA B COSMHEHUH.

Ouznyeckue U XUMHUYECKUE SIBJICHMS. XUMHUYECKas peakuuss | e€ Npu3HaKu. 3aKoH
COXPAaHEHHUs MaccChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccupukanys XUMHUUECKUX peaKIMi
(coenuHeHws, pa3IoKEHUs, 3aMEeIIEHUs, 0OMEHA).

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCY/I0H, ¢ MpaBuiaamMu paboThl B
naboparopun U mnpuémMamMu oOpamlieHus ¢ J1abopaTOpHBIM O0OpYIOBaHHEM; H3Y4YEHHE U
omnucaHue (PU3NYECKUX CBOMCTB 00pa3IlOB HEOPTraHUYECKUX BEIECTB; HAOM0IeHNE HU3UUECKUX
(nyiaBneHue BOCKa, TassHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUIIEHHWE W KOHJEHCAIHs BObI)
U XUMHYECKUX (TOpEeHHE CBEYH, NMPOKAIMBAHME MEIHON MPOBOJIOKH, B3aUMOJIEHCTBUE Mela C
KHUCJIOTOM) SIBIIGHUH, HAOMIOIEHWE U ONMUCAaHUE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX PeaKIIii
(paznokeHue caxapa, B3aUMOJIEWCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, pasioKeHue
ruapokcuaa menu(Il) npu HarpeBanuu, B3aumojeiicTBue xene3a ¢ pactBopom coiu menu(Il));
M3Yy4eHHE CIOCO0OB pasfesieHns cMecell (C MOMOIIbI0 MarHuTa, GuiIbTpOBaHKE, BbIIIapUBaHUE,
TUCTUIUSIMS, XpomaTorpadus), MpoBEACHWE OYUCTKM TOBApEHHOW coju; HaOMIofeHHEe U
OINIMCAaHUE PE3YJIbTATOB IPOBEACHUS ONBITA, WILIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsI MAaccChl;
CO3/ITaHUE MOJIeTIeH MOJIEKYJI (IIApOCTEPIKHEBBIX) .

BaxHeiilmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€MEHT UM MpOCTO€ BEIIECTBO.
Haxosxnenue kucinopoaa B npupoje, (punyueckne u XMMUUECKHE CBOMCTBA (peakiuy TOPEHUS ).
Oxcuppl. Ilpumenenue kucnopoma. CrnocoObl MOJNyueHHUS KUCIOpOJa B JlabopaTopuu U
npomsiieHHOCTH. Kpyrosopot KHCIIOpOJa B npupoge. O30H — amwIoTpomnHas
MoAU(HUKAIUS KUCIOPOIa.

TeroBoit 3ddexr xumuyeckoil peakluuud, TEPMOXUMHUYECKUE YypaBHEHHUS, IK30- H
SHIAOTEPMHUUYECKHE peakuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
napHUKOBOro 3¢ (deKkTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonmopon — »amemeHT M mpocroe BemectBo. HaxoxkaeHue Boaopona B IPHUPOJE,
¢buznuecKkrue u XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

KonnuectBo BeniectBa. Mosib. MosisipHas Macca. 3akoH ABOTaipo.

MoutsipHbiii 00BEM ra3oB. PacuéTsl o XUMHUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoiicTBa BOoAbl. Boma kak pactBopurenb. PactBopbl. HaceliieHHbie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0jsi BEUIECTBa B
pactBope. XuMHUecKue cBoiicTBa Boabl. OcHOBaHUA. Poip pacTBOpOB B MPUPOJE U B KU3HU
gyenoBeka. KpyroBopoT Boabl B IpuUpoje. 3arpsi3HEHUE NMPHUPOAHBIX BOJA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcuapl. Kiaccudukanust OKCHIOB:
cojieoOpa3ymolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasytomue. Homenknarypa
OKCHJIOB (MEXAyHapoJHas M TpuBHaibHasi). duznyeckne M XUMUYECKHE CBOMCTBA OKCHIOB.
[Tony4yenue okcuaoB.

OcnoBanus. Knaccugpukanust OCHOBaHMIA: INENOYM M HEPACTBOPUMBIE OCHOBAHMAL
HomenknaTtypa ocHoBaHuil (MeXIyHapoJIHass W TpuBHaIbHast). Puznyeckue M XUMHUYECKUE
CBOMCTBA OCHOBaHUU. [losrydeHre OCHOBaHMM.

Kucnortel. Knaccudukanus kuciaor. HomeHkimatypa KHCIOT —(MeXAyHapodHas H



TpuBHasbHAsA). DU3NUECKHEe U XUMUYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTtayuioB H . H .
bekerosa. [losryaeHne KUCIOT.

Conu. Homenknarypa cosneil (MexIyHapoaHas U TpUBHAJIbHas).

du3nyeckue M XUMHUYECKHE CBoMcTBa coiiei. [loydenue conen.

I'enernueckas cBsA3b MEXAY KlacCaMU HEOPTraHUYECKUX COEANHEHUN.

XUMUYECKUN SKCIEPUMEHT: KayeCTBEHHOE OIPEJCIIEHUE COJEpXKaHUS KHCIOpoaa B
BO3JlyX€; NOJIy4YeHUE, COOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB KUCIOPOa; HAOII01eH e
B3aUMO/ICHCTBUS BELIECTB C KMCIOPOJOM U YCIOBUS BOZHUKHOBEHHUS U IPEKpPALICHUS] TOPEHUs
(moskapa); O3HaKOMJICHHE C OOpa3laMH OKCHIOB M OIMCAHHE WX CBOWCTB; IMOJY4YCHHE,
coOMpaHue, paclo3HaBaHHE M M3YYEHHE CBOMCTB BOJOpoAa (TrOpeHHE); B3aMMOJCHCTBHE
Bojiopona ¢ okcunom meau(ll) (Bo3mMokHO HCHOJIb30BaHUE BUACOMATEPUAIOB); HAOIIO/IEHUE
00pa310B BEIIECTB KOJNYECTBOM | MOJIb; HCCIIEOBAaHINE OCOOCHHOCTEN pacTBOPEHUS BELIECTB C
pPa3IMYHON PACTBOPUMOCTHIO; MPUTOTOBICHHE PACTBOPOB C OMPEACIEHHOW MacCOBOW JOJEH
pPacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOJAbI C MeTaylaMH (HAaTpUEM U KaJbI[EM)
(BO3MOKHO MCHOJIB30BaHUE BHAEOMATEPUAsIOB); ONpEAEICHIUE PACTBOPOB KHUCIOT M IIEI0YEH C
MOMOIIBI0 HMHAMKATOPOB; HCCIEAOBaHME OO0pa3l0B HEOPraHWYECKUX BEIIECTB pPa3IMUHBIX
KJIacCOB; HaOJIOZCHHE W3MEHEHMsI OKpPacKd HHAMKATOPOB B pacTBOpax KHUCIOT U IIeNoueH;
u3ydyeHue B3aumojeiictBus oxcuaa Memau(ll) c¢ pactBopoM cepHOM KHCIOTHI, KHCIOT C
MeTaJJlaMi, peakUMid HeWTpalu3aluu; MOJydeHUEe HEepacTBOPHUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO MeTajula APYrUM M3 PAacTBOpa COJIM; PELIEHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«BaxHelmue Ki1acchl HEOPraHUYECKUX COEAMHEHUI.

Ilepuoanyecknit 3akoH u Ilepuoguyeckasi cucrema xumudeckux sjiaementos JI. .
MenaeneeBa. CTpoenne aromoB. XumMuueckasi CBA3b. OKMCJINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MONBITKH KiIacCU(UKALNN XUMHUUECKUX 3JIeMeHTOB. [IoHsATHE O TpyIax CXOAHBIX
AIIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMENIbHbIE METaJulbl, TajJOreHbl, WHEPTHHIE Tas3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumMudeckux osnementoB I H.
MenneneeBa. Koporkonepuonnass u jmHHONEepuoAHas ¢opmbl [lepuoanueckoil  cuCTEMBbl
xumuueckux  anemeHtoB Jl. M. MengeneeBa. llepuoabl u rpynmnbl. DUBHYECKUH CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPHO/Ia U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snep. MHW3orombl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX 31eMeHTOB [leproauieckoii cCuCTeMbl
J. W. MenneneeBa. XapakTepuUCTUKa XHUMHYECKOTO D3JEMEHTa IO €ro  IOJIOKEHHUIO B
[Tepuoanueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs paJnyca aTOMOB XUMHUYECKHX JIEMEHTOB, METANIMYECKUX U
HEMETANTMYECKUX CBOMCTB MO TpymmaM W nepuojam. 3Hadenue [lepuoanueckoro 3akoHa u
[leproguueckold cUCTeMbl XMMHUYECKUX DJIEMEHTOB Ui pa3BUTHsS Hayku U npaktuku. [[. .
MeHnneneeB — y4EHBIN U IPaXKIaHUH.

Xumuyeckas CBSI3b. KoBanenrtnas (monsipHas u HENOJISIpHas) CBA3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKHX dJIeMEHTOB. MloHHAs! CBS3b.
Crenenb OKHCIICHUS. OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Iponeccsl

OKHCJICHUSA M BOocCTaHOBIEeHUA. OKHUCIUTEIM U BOCCTAHOBHUTEIIH.

XUMUYECKUH OSKCIIEPUMEHT: H3yueHHE O0pa3loB BEIIECTB METAIOB M HEMETAIJIOB;
B3aUMOJICMCTBUE THIPOKCHUIA LIMHKA C PACTBOPAMM KHUCIJIOT W IIEJIOYEH; IPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKInil (TopeHue, peakiuu
Pa3NoKEHUsl, COSMHECHHS).

9 KJIACC

BemecrBo u XumuuyecKasi peakuus

[lepuomnueckuii 3akoH. Ilepuommnueckas cucrema xumuueckux osnementos /[l .
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKUX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KM, KaIbLUUS U UX COEAUHEHHU B COOTBETCTBUU C



II0JIOKEHUEM JIEMEHTOB B [lepuoanueckoil cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BewiecTBa: BUABl XUMHYECKOW CBSA3M. THUIBI KPUCTALUIMYECKHX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccupukanuss ¥ HOMEHKIATypa HEOPraHMYECKMX BeEUIeCTB (MEXIyHApoIHas U
TpuBUalbHas). XUMHUYECKHE  CBOMCTBA  BELIECTB, OTHOCSIIMXCA K PAa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCAUHEHUM, TeHeTHYeCKasl CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccugukanuss XuMUYeCKUX PEeaKkUui M0 pa3INyHbIM MPH3HAKaM (10 YMCIIY M COCTaBY
YUaCTBYIOIIMX B PEAaKUWU BEMIECTB, IO TEIIOBOMY 3(QQeKTy, M0 H3MEHEHHIO CTEleHeH
OKHUCJICHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTajiu3aropa). JK30- U
SH/I0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUECKUE YpaBHEHUS.

[Tonsite o ckopoctn xumuueckod peakiuu. IloHaTtne 06 oOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTreHHBIX M TeTeporeHHbIX peaknusax. [lonsTue o
XMUMHUYECKOM paBHOBecHU. DakTOpbl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKkUMH U
M0JIO)KEHUE XMMHUYECKOTO PAaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE peaxiuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIHHO-BOCCTAHOBUTEIILHOMN peaxuum. CocraBnenue ypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMII C HCIOJIb30BAHUEM METOJa 3JIEKTPOHHOTO
OanaHca.

Teopust >neKTPOIUTHUECKON AMCCOLUAIMH. DIEKTPOIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JHCCOIMAllMM  BEIHIECTB C PA3JIMYHBIMU BHJAMU XUMHYECKOW CBS3H.
Crenens aucconpanviv. CUIIbHBIE U CI1a0bIE AIEKTPOJIUTHI.

Peaknun monHOro oOMeHa. YCIOBUS MPOTEKAHUsSI PEAKIMid MOHHOTO OOMEHA, TIOJIHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHHS peakiuid. CBOMCTBAa KUCIOT, OCHOBAHWI U COJIEM B CBETE
Mpe/ICTaBiICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE pEakIMd Ha HOHBI.
[TonsiTHEe O THAPOIU3E COJICH.

XHWMHYECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIeCTB — METAJUIOB U HEMETaioB (rpadura u anmasza), CJI0KHBIX BEILIECTB
(x7opuaa HaTpus); HUCCIENOBAaHME 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOW peakuuu OT
BO3JICHCTBUSL PA3IMUHBIX (PAKTOPOB; HUCCIIEIOBAHUE AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB,
mpouecca  AMCCOLMAIMU  KUCJIOT, Iienouyed W cojied  (BO3MOXKHO — HCHOJIb30BaHUE
BUJICOMATEPUANIOB); TPOBEACHHUE ONBITOB, WIUTFOCTPUPYIOIINX MPHU3HAKUA MPOTEKAaHUS pPeakIuil
HOHHOTO oOMeHa (oOpa3oBaHuE OcCajKa, BbIACICHHE Tra3a, 00pa30BaHUE BOJIbI); OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX Peakiuil (ropeHue, peakuuu
pasjoKeHusi, COEIUHEHMs); pacHO3HABAaHUE HEOPraHWYECKHUX BELIECTB C  [OMOUIBIO
KaueCTBEHHBIX PEAKIUI HAa NOHBI;, pEHICHUE IKCIIEPUMEHTAJIbHBIX 3a]a4.

HeMeTa/ibl ¥ UX COeIUHEHUS

OOmiass xapaktepucTuka rajaoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIE
crenienn okucieHus. CtpoeHue u (u3HUECKHe CBOMCTBA MPOCTHIX BEHIECTB — TaJOrCHOB.
XUMUYECKHE CBOWCTBAa Ha IpUMepe Xjopa (B3aMMOJCHCTBHE C MeETaUlaMH, HEMETallIaMH,
menoyamu).  Xjopoogopona. ConsHas KHCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyYeHUE,
npuMeHeHue. [leiictBue xjopa M XJOpOBOJOPOAA HAa OPraHM3M 4eJoBeKa. Baxueimne
XJIOpUABl U MX HAxXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka s71eMeHTOB VIA-rpymnmbel. OcoOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKTEpHbIE CTEIIEHU OKUCIICHHUSL.

Crtpoenne u (Qu3MuUecKHue CBOICTBa MPOCTBIX BEIIECTB — KHUCIOPOAAa U CEphL.
AnnotpornHsle MOAU(UKALIMN KUCIOpOoia U cepbl. XUMUYECKHUe CBOHCTBa cepbl. CepoBOOPO,
CTpOeHHUEe, PU3NUECKHEe U XUMUYEeCKHe CBOMCcTBAa. OKCHIIBI Cephbl KaK MPEJCTAaBUTENN KUCIOTHBIX
okcusioB. CepHas KHCIOTa, GU3NUECKUE U XUMHUUECKHE CBOWCTBA (00IIME Kak MpeACTaBUTENS
Kjacca  KUCIOT M cnenuduyeckue). XUMHUECKHE pPEaKLUH, JeXallde B OCHOBE
MPOMBIIIJIEHHOTO CIIoco0a moiydeHus: cepHoit KucnoTsl. [Ipumenenue. Conu cepHON KUCIIOTHI,
KadecTBEHHasl peakius Ha cyiabgpar-uoH. HaxoxxaeHue cepel U €€ COeTMHEHUN B HPHUpOJIE.



XUMHUYECKOE 3arps3HEHHUE OKPY)KAIOIIEH Cpelbl COEIAMHEHUSMHU CEpbl (KUCIOTHBIE HOXKIH,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCoOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHMUSL.

A30T, pacnpocTpaHeHue B Hpupoje, pusnyueckre U XUMHUYECKHe cBoiicTBa. Kpyrosopor
a3oTa B TMpHUpoJae. AMMHAK, €ro (QHU3MUECKHe W XUMHUYECKHE CBOICTBA, TIOIy4eHHE U
npumeHenue. Coiin  aMMO-HHUS, UX (PU3MUYECKHME W XUMUYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHast peakiivs Ha MOHBI aMMOHHUA. A30THasl KHCIIOTa, €€ MOJy4eHHe, (pusndeckue u
XMMHMUYECKHE CBOMCTBa (0OILIMEe KaK IpeICcTaBUTENs Kiacca KHUCIOT M crenupuyecKue).
Hcnonb3oBaHue HUTPATOB W COJIEH aMMOHMS B KayeCTBE MHHEPAIbHBIX YAOOpEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKpYXKaoLlell cpeipl COEIMHEHUSMHU a30Ta (KUCIOTHBIE JI0%K]IH,
3arpsi3HEHUE BO3/AyXa, IOUBbl U BOJIOEMOB).

®ochop, amnoTponHsie Moaupukauuu docdopa, GpUsnUeckrue U XMMHUYECKHUE CBOICTBA.
Oxkcup poctopa (V) u pochopHast kuciaoTa, PU3NIECKHEC B XUMHUUYSCKAE CBOWCTBA, MOJTy4YCHHE.
Ncnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

OOmiass xapakrepucTuka 31eMeHTOB [VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIICHMUSL.

VYrnepon, amioTpomnHble MOAU(UKALMU, paclpocTpaHeHHe B IpUpoje, (pusndeckue u
XUMUYeCKrue cBoicTBa. AncopOuus. KpyroBopot yriepoaa B mpupojae. OKcuanl yriaepoja, ux
¢buznueckue U XUMHYECKHUE CBOMCTBA, JEWCTBME Ha JKUBbIE OpPraHU3MBbl, I[OJIyd€HUE U
MPUMEHEHHE. DKOJIOTHUECKHe MpoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yriepona (IV); rumoresa
rJ100aTBbHOTO MOTEIUICHUs KJIMMaTa; MapHUKOBBIM 3@exT. YronpHas KuciaoTa U €€ COJu, UX
¢u3znueckue U XMMUYECKHE CBOWCTBA, MOTydyeHHe U NpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbl. Mcnonb3oBanne kapOoHAaTOB B OBITY, MEAMIMHE, NPOMBINUIEHHOCTH H
CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHble MOHATHA 00 OPraHMYECKHUX BEIIECTBAX KakK O COEIUHEHUSX Yriepoja
(MeraH, 9TaH, STWIEH, aLETWICH, ATaHOJ, IVIMIEPUH, YKCyCHas Kuciota). Mx coctaB u
xuMuyeckoe crtpoeHue. [loHATHe O OMOJIOTMYECKM BaXKHBIX BELIECTBAX: JKHMpax, OelKax,
yriaeBoJax — M HX POJM B XKU3HM 4YeJIOBeKa. MaTepuallbHOE €AMHCTBO OPraHMYECKHX H
HEOPraHN4eCKUX COECTUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJIY4YE€HHE U IPUMEHEHHE.
CoenuHenus kpeMHus B npupoje. OOmme mnpencraBieHus o0 okcuue kpemHus (IV) wu
KpeMHHEeBOH kucioTe. CHIMKaThl, UX HCIOJIb30BAaHUE B ObITY, MEIULMHE, IPOMBIIIICHHOCTH.
Baxwneiimue crpouTenbHble MaTepUallbl: KE€pPaMHUKa, CTEKJIO, LIEMEHT, OETOH, KelIe300€TOH.
ITpo6sembl 6€3011aCHOTO UCHOJIB30BAHUS CTPOUTENIBHBIX MaTEPUANIOB B IOBCEIHEBHOM )KU3HMU.

XUMHUUYECKUN HKCIEPUMEHT: H3ydeHHE OO0pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB
COJITHOM KHUCIJIOTBI; NPOBEJEHHE KAaueCTBEHHBIX PEAaKIMi Ha XJIOPUI-HUOHBI M HaOIIOAeHUe
IPU3HAKOB MX MPOTEKAHMs; OIbITHI, OTpaKarollue (QU3MUECKHMEe W XUMHUYECKHE CBOWCTBA
rajloreHOB U UX COEIMHEHUH (BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUANIOB); 03HAKOMIIEHHE C
oOpa3uaMu XJIOpUIOB (TaloOreHU10B); O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COCTUHEHUSIMU
(BO3MOXXKHO HCIHOJIb30BaHUE BUIECOMATEPHAJIOB); HAOIIOAEHUE Ipolecca OOyriaMBaHUs caxapa
10/ JACWCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI; M3y4EHHE XMMHUYECKHX CBOMCTB
pa30aBIeHHON CEpHOM KHUCIOTbHI, MPOBEJCHME KAueCTBEHHON peaklUuu Ha CyiabpaT-uoH H
HaOJro/leHNe TMpu3HaKa e€ MPOTEKaHUs; O3HAKOMIIEHHE C (M3MUYECKMMM CBOICTBaMHU a30Ta,
dochopa u ux coenuHeHU (BO3MOXXHO HCIIOIB30BAaHHE BUICOMATEPUAIOB), 00pa3zlaMu
a30THBIX M (OochOpHBIX yHOOpeHH; MHojydeHue, coOMpaHHe, DPACIO3HABAHUE M H3YyueHHE
CBOMCTB aMMHMaka; MpOBEJCHHE KAueCTBEHHBIX peakiMii Ha MOH aMMOHUS U ¢ochaT-uoH U
U3Y4YEHHE NPU3HAKOB HMX TNPOTEKAHUS, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHOM  a30THOM
KHUCIOTBl C Mebl0 (BO3MOXXKHO HCIIOJIb30BAaHUE BHJICOMATEPUANIOB); H3Y4YEHHE MoJiesei
KPUCTANIMYECKUX PEIETOK anMasa, Tpadura, (Qy/uiepeHa; O3HAKOMIICHHE C IPOLECCOM
azicopOLMK pacTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOTa3sa;
MoJIydeHue, cobupaHue, pacrio3HaBaHUE U M3y4EHHE CBOWCTB YIJIEKHCIIOTO ra3a; NMpOoBEJIeHHE



KAueCTBEHHBIX pEaKIui Ha KapOO- HaT- M CUIMKAT-UOHBI M H3YYEHUE NPHU3HAKOB HX
MPOTEKaHUsI; O3HAKOMJICHME C TMPOAYKIHMEH CHJIMKATHOM MPOMBIIUICHHOCTH, PpEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeMe «BakHelme HeMeTaulbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OOmasi xapakTepuCTHKa XUMHUYECKHX JJIEMEHTOB — METAUIOB Ha OCHOBAaHUHU HX
noJioxkeHusd B [lepuoanueckoi cucreme xumuueckux anemeHtoB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauIoB. MeTaminueckas CBsA3b M METAJUIMYECKas KPHUCTAITUYECKas
peméTka. DNEKTPOXUMHUYECKUNA psJ HaNpsHKeHUM — MeTauioB. DU3MYECKHE U XUMUYECKUE
cBoiicTBa MeTayuioB. O0mMe crocoObl MOMydeHUs METAIOB. [IoHATHE O KOPPO3WU METaJLIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, Yyr'yH, JIOPATIOMUHHM, OpOH3a) U
WX MPUMEHEHUE B OBITY U MPOMBIILICHHOCTH.

[[lerouHbIe METAUIBL: MOJIOKEHNE B [leproauyeckoil cucteMe XMMUYECKUX 3I1EMEHTOB /.
N. MengeneeBa; CTpOEHUE WX aTOMOB; HaXOXKJICHHE B mpupoje. PU3NYECKHE U XUMUYECKUE
cBOMcTBa (Ha mpumepe HaTpust W Kanus)). OKcuapl M THAPOKCHABI HAaTpus U KaJus.
[IpumeHeHne MeT0YHbIX METAIVIOB U UX COCTMHEHU .

[IlenoyHO3eMeNbHBIE METAJUIBI MAarHW W KalbLMW: ToJIo)KeHHe B llepuoamueckon
cucreme xumudeckux 3nemMeHToB JI. M. MeHneneeBa; CTpO€HME UX AaTOMOB; HAaxO0XXJCHUE B
npupoae. Ouznyeckne U XUMUYECKUE CBOMCTBA MAarHUS M Kaiblus. BaxHenmme coeauHeHus
Kanpus (OKCHUJI, TUAPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMi: nosoxkenue B Ilepumonnueckod cucreme xumudeckux snemeHToB 1. M.
MenneneeBa; CTpOCHUE aTOMa; HaXOXKJICHHE B npupojae. OU3nyeckue U XMMUYECKHE CBOKCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenne B Ilepuommyeckoil cucreme xuMuueckux »siemeHTtoB JI. U
MenneneeBa; CTpOCHHE aTOMa; HaXOXKJEHHE B mpupoae. PU3nveckue U XMMHUYECKUE CBOMCTBA
xkene3a. Oxcuabl, Tuapokcuasl u conm xene3a (II) m xemesa (III), mx cocras, cBolicTBa u
MOJTy4YECHHE.

XUMUYECKUH HSKCIIEPUMEHT: O3HAaKOMJIEHHEe ¢ oOpa3laMu METaUIOB M CIUIaBOB, HX
(Gbu3NyecKMMU CBOWCTBAMHU; M3y4EHHE PpE3yJbTaTOB KOPPO3UM METAIOB  (BO3MOKHO
HCII0JIb30BaHNE BUEOMATEPUATIOB), 0COOCHHOCTEM B3aUMOJICHCTBUS OKCHA KaJIbLIUA U HATpUs
C BOJI0H (BO3MOYKHO HCITI0JIb30BAHHUE BUJIEOMATEPHAIIOB); UCCIEA0BAHNE CBOMCTB jKECTKOM BOJIBI;
mpolecca TOpPEeHHs jKele3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEOMATEPHAIIOB);
MIPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEAKIIMI Ha MOHBI (MAarHus, KaJblUs, ATFOMUHUS, LIMHKA,
xene3a (II) m xeneza (III), mequ (II)); HaGmrogeHWe W OmMUCaHWE TPOLIECCOB OKpAIIMBAHUS
IUIAMEHH MOHAMU HATpHsl, Kaldus M Kajablus (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB);
uccienoBaHue aM(OTEPHBIX CBONCTB THAPOKCHA AFOMUHUS W TUAPOKCHUIA IMHKA; pPEIICHUE
SKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelnme MeTauibl U UX COCAUHEHUS.

X¥MHUA U OKpYKAa1Ias cpena

HoBble matepuanbl U TexHosnoruu. BemiectBa M marepuanbl B IOBCEIHEBHOW >KU3HU
yesnoBeka. XuMus U 310poBbe. bezonacHoe MCHoJb30BaHUE BEIIECTB M XUMUYECKUX PEAKIUN B
obiTy. IlepBas moMomb MpH XUMHUYECKHX OKOTax MU OTpaBlieHUsX. OCHOBBI AKOIOTHYECKOU
IrpaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYXKalollel cpenbl (MpenenbHas JOMyCTHMAst
koHueHTpanus Bemiects — [1JIK). Ponb XxuMuu B peieHuu 3KOJI0OTHYECKUX MTPOOIIEeM.

[IpupoaHble UCTOYHUKH YIIIEBOJIOPOAOB (YTOib, MPUPOAHBIN ra3, HE(PTH), MPOIYKTHl UX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIIUIEHHOCTH .

XUMUYECKUH SKCIIEPUMEHT: U3y4YeHHe 00pa3Il0B MaTepHalioB (CTEKIIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIE MaTepUabl).

4 IlnanupyemMble pe3yJibTAThl OCBOEHHSI Y4eOHOr0 mpeaMeTa « XuMHus»
I/I3y‘-ICHI/Ie npeaAycCMOTPEHHOT'O HpOFpaMMOﬁ yqeGHoro MaTepuajia IO3BOJJUT YYalllUMCH
AOCTUYb MNPCAMCTHBIX, MCTAIIPCAMCTHBIX W JIMYHOCTHBIX PE3YIbTATOB, NPCAYCMOTPCHHBIX
(Del[epaJlLHLIM rocyaapCTBCHHbIM O6paSOBaTeHBHLIM CTaHAapTOM OCHOBHOI'O O6H.ICF (6]
oOpa3oBaHUsl.
JIMUHOCTHBIE PE3YJIBTATHI



JIndHOCTHBIE  pe3yJabTaThl  OCBOCHHS  MIporpaMMbl  ydeObHOro Kypca  «OCHOBBI
HEOPraHMYECKOH XMMHUW» OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMNA U PACIIMPEHUE OMbITA JACATSIbHOCTH Ha €€ OCHOBE U B
IIPOLIECCE pealn3aly OCHOBHBIX HAIIPaBJICHUN BOCIUTATEIBHOU IEATEIBHOCTH, B TOM YHCIIE B
YacCTH:

I'pasicoanckozo éocnumanun:

® HEMIPHSITHE JTIOOBIX (POPM IKCTPEMU3MA, TUCKPUMHUHAIUY;

eIpe/CTaBICHHE 00 OCHOBHBIX IIpaBaX, CB0O0OJAaX W OOS3aHHOCTAX TpakIaHMHA,
COIMAIBHBIX HOPMAaX M MIPABMIIAX MEXITUYHOCTHBIX OTHOIICHHUM B OOIIECTBE;

®IOTOBHOCTb K  pa3HOOOpa3HOW  COBMECTHOW  JI€ATENbHOCTH, CTPEMJIEHHE K
B3aMMOIIOHUMAHHUIO U B3aUMOTIOMOIIY, aKTUBHOE y4aCTHE B IIKOJILHOM CaMOYITPaBJICHUH;

® TOTOBHOCTH K YUYaCTHUIO B TYMAaHUTAPHOU JCATEIHHOCTH (BOJIOHTEPCTBO, TOMOIIb JIFOJISIM,
HY)KJAIOIKUMCS B HEM).

Ilampuomuueckozo éocnumanus:

® OCO3HAHHE POCCUNCKONW TPAKIAHCKOM WJICHTHYHOCTH, IIPOSIBICHHE MHTEpeca K
MO3HAHUIO UCTOPHUH, KyJIbTypbl Pocculickoit @enepaiuu, cBOero kpas, Hapo10B Poccuu;

® [I[CHHOCTHOE OTHONIIEHHWE K JOCTHXEHUsIM cBoe Pomunbelr — Poccum, k Hayke,
TEXHOJIOTHSIM, TPYAOBBIM JIOCTHKEHUSM HApOJ1a;

® yBaXEHNE K HCTOPUIECKOMY U TIPUPOTHOMY HACTIEANIO U TTAMSITHUKAM.

/lyX06HO-HPABCMBEHHO20 60CRUMAHUS:

® OpUEHTAITUSI HA MOPAJIbHBIE IIEHHOCTH U HOPMBI B CUTYAIIMSIX HPAaBCTBEHHOTO BHIOOPA;

®TOTOBHOCTh OIICHMBATh CBOE TOBEJCHUE W TOCTYIKH, MOBEICHUE U TMOCTYNKH IPYTUX
JIOJIed C NO3ULUU HPABCTBEHHBIX M IPAaBOBBIX HOPM C YYETOM OCO3HAHHS MOCIEACTBUUI
MTOCTYIIKOB;

® AKTHBHOE HEMPUSTHE aCOIMAIbHBIX MOCTYNKOB, CBO00/Ia U OTBETCTBEHHOCTH JINYHOCTHU B
YCIIOBUAX UHJIMBUYaTbHOTO U OOLIECTBEHHOTO MTPOCTPAHCTRA.

Icmemuueckozo eocnumanun:

® BOCIIPUMMYMBOCTG K Pa3HbIM BHUJAM MCKYCCTBA, TMOHMMAaHHE €ro ASMOIMOHAIBHOIO
BO3ACUCTBUS;

® OCO3HAHUE BAXHOCTH XYJOKECTBEHHOM KYJIbTYpbl KaK CpeICTBA KOMMYHHUKALIMM U
CaMOBBIPAKEHUS;

® [IOHMMAHHE LICHHOCTU OTE€YECTBEHHOTO U MUPOBOT'O UCKYCCTBA;

® CTPEMJICHUE K CAMOBBIPAXKEHUIO B Pa3HbIX BUJIaX UCKYCCTBA.

Du3uyeckozo 60CRUMAHUA, POPpMUPOCAHUA KYJIbHYPbL 300P06bA U IMOUUOHATLHOZ0
onazononyqusn:

® 0CO3HAHUE LIECHHOCTH KU3HU;

® OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO M YCTAHOBKA Ha 3JJ0POBBINA 00pa3 »KU3HU
(3m0poBO€ mHTaHUE, COOMIOCHIE TUTUEHNYECKUX MPaBUII, COAlaHCUPOBAHHBIM PEXKUM 3aHATHI
U OT[IbIXa, peryispHas GuznyecKasi akTUBHOCTD);

® OCO3HAHME TMOCJIEICTBUNA M HENPUATHUE BPEAHBIX MPUBHIYEK (YyHOTpeOleHUEe aaKoTOoJId,
HapKOTHKOB, KypeHHe) ¥ UHBIX (hopM Bpeaa it (U3NIECKOTO U ICUXUYECKOTO 3/I0POBBSI;

e coOIMI0/IEHNE MTPaBUI O€30MACHOCTH;

® yMEHHE NIPUHUMAThH ce0sl U IPYTUX, HE OCYXK/as;

® yMEHHE OCO3HaBaTh SMOIIMOHATBHOE COCTOSIHUE CceOS W APYruX, YMEHHE YMpaBisaTh
COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSIHHEM;

¢ c(hOpMHPOBAHHOCTH HABBIKA pedIieKCUU, TIPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e TIpaBa JAPyroro 4eiaoBeKa.

Tpyoosozo éocnumanus:

e yCTAaHOBKA HAa AKTUBHOE y4acTHE B PEIICHUWU MPAKTHUYECKUX 3a/1ad (B pamMKax CEMbH,
OpraHM3aliy, TOpoja, Kpas), CIOCOOHOCTh WHUIIMHPOBATh, TIAHHPOBATH U CAMOCTOSITENHLHO
BBITIOJIHATH TAKOTO POJIa ACSITEIbHOCTD;



e UHTEpPEC K MPAKTHUECKOMY H3YyUeHHIO Mpodeccuii M Tpylna pa3jiMyHOro pojia, B TOM
4lCJIe HA OCHOBE PUMEHEHUS U3y4aeMOro MIPEAMETHOTO 3HAHMUS;

®OCO3HAaHME BAXKHOCTH OOYYEHHS Ha MPOTHKEHUM BCEH JKU3HM JUIsl YCHEIIHOMN
npoheccCHOHATBFHON AEATEIIEHOCTH M Pa3BUTHE HEOOXOIMMBIX YMEHHH JUIS 3TOTO;

®TOTOBHOCTh aJalTHPOBAThCS B MPO(MECCHOHATBHON Cpele; yBaXEeHHe K Tpyay |
pe3ysbTaTaM TpyIOBOH eATEIbHOCTH;

® OCO3HAHHBIA BHIOOP M TOCTPOEHUE HWHAMBHUIYAJbHOM TpaeKTOopuM O0O0pa3oBaHUA H
KHN3HCHHBIX ITIJIAHOB C y‘IéTOM JIMYHBIX U O6HIGCTBGHHI)IX HHTCPCCOB U HOTp€6H0CT€I7L

IKon02uuecKko20 60CnUmManuA:

®OpUEHTAIMsl Ha MPUMEHEHHE 3HAHUI Ui pelleHHs 3aJad B 00JacTH OKpyKarolen
Cp€abl, IJIAaHUPOBAHUA MOCTYIIKOB M OLCHKHW HMX BO3MOXKHBIX HOCJ'IGI[CTBI/Iﬁ JIIs Oprmanmeﬁ
Cpelbl;

® [IOBBIILIEHUE YPOBHS 3KOJIOTUYECKOW KYJIbTYPbl, OCO3HAHME IJIOOAJIBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIEM U MyTEH UX PEIICHHUS;

® AKTMBHOE HENPUATHE ACUCTBUHI, IPUHOCALIUX BPEI OKPYXKAIOILIEH CPEAE;

® OCO3HaHME CBOEM pPOJM KaK TpakJaHUHA U TMOTPEOHUTENs B YCIOBUAX B3aUMOCBS3U
MPUPOIHOM, TEXHOJOTHYECKOU U COLIMAIBHOM Cpe;

® 'OTOBHOCTH K Y4aCTHUIO B HpaKTHIIeCKOfI ACATCIIBHOCTH SKOJIOTHYECKON HaITpaBJICHHOCTH.

Bocnumanusa yennocmu nayunozo nosnanua:

® OpUEHTAIUsl B JIEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4yHBIX IpeAcTaBiIeHHIl 00
OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA IIPUPOJAbI, B3aMMOCBA3AX YCIOBCKa C HpHpO)IHOﬁ
cpenoi;

® OBJIQJICHUE A3BIKOBOW U YUTATEJIbCKOM KYJIBTYPOU KaK CPEJACTBOM MO3HAHUS MHUPA;

® OBJIAJICHUE OCHOBHBIMM HAaBBIKAMHM MCCIEAOBATENBCKON AEATEIBHOCTH, YCTAaHOBKA Ha
OCMBICJICHHE OTIbITA, HAOIIOJCHNH, TIOCTYIKOB.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeqMeTHble pe3ylbTaThl BKIIOYAIOT OCBOECHHBIE O0YYAIOIUMUCS MEXIPEIMETHbIE
MOHATUSA (TaKue, KaK «CHUCTEMa», «(PaKT», «3aKOHOMEPHOCTh, «(PEHOMEHY, «aHAIIU3», KCUHTE3»)
U YHUBepcaJlbHble yuyeOHble AeHCTBUS (I103HABATEIbHbIC, KOMMYHUKATUBHBIE, PETYJIATUBHBIE).

VYcnoBust (GopMHUpOBaHMS MEXKIPEAMETHBIX MOHATHH — OBJIaJeHHE OOYy4aroLUMUCS
OCHOBaMM YHTAaTEJbCKOM TI'PaMOTHOCTH, NPUOOPETEHHE HABBIKOB pabOThl ¢ HH(pOpMalMEH,
y4acTue B IIPOEKTHOU JIEATEIBHOCTH.

e OBJaicHUE YHUBEPCAIbHBIMU YU€OHBIMU NO3HABATEIbHBIMH JCHCTBUAMU:

1) 0a30Bble JIOTMYECKHE NEHCTBUA: BBIABIATh U XapaKTE€PU30BATH CYIIECTBEHHbIE
IPU3HAKK OOBEKTOB (SBJICHMI); YyCTAaHABJIMBATh CYIIECTBEHHbIM NpU3HAK KiIacCUpUKALMH,
OCHOBaHMA [uId OOOOIIEHHS U CpPaBHEHMs, KPUTEPUM IPOBOJAMMOIO aHAIN3a; C Y4ETOM
IIPEUIOKEHHOW 3aJaud BBIABIIATE 3aKOHOMEPHOCTHM M IPOTHBOPEYHS B PacCMAaTPUBAEMBIX
(dakTax, JaHHBIX U HAOJIOJCHUSAX; NpeAaraTh KpUTEPUH AJIS BBISBICHUS 3aKOHOMEPHOCTEH U
IPOTUBOPEUUl; BBIABIATH JePUUUT HHPOPMALMK, JAHHBIX, HEOOXOAMMBIX I pELICHUs
IIOCTABJICHHOM 3aJauy; BBIABIATH NPUYUHHO-CICIACTBEHHBIEC CBSI3U NP U3YYEHUM SIBICHUN U
IIPOLIECCOB; JI€TaTh BBIBOJBI C UCIIOIb30BAaHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKJIIOUEHUIH MO aHalOoTuH, (GOPMYJIUPOBATh THUIIOTE3bl O B3aMMOCBS3SX; CaMOCTOSITENIHLHO
BbIOMpATh cHoco0 pemieHus yueOHOW 3ajauM (CpaBHHUBATh HECKOJIBKO BapUaHTOB pELICHHS,
BbIOMpATh HanboJIee MOXOAAUINM ¢ YIETOM CaMOCTOSITENILHO BBIJIEICHHBIX KPUTEPHUEB);

2) 0a30BbIe  HCCIIEZIOBATENIbCKUE  JIGHCTBHS:  HCMOJB30BAaTh  BOMPOCHI KAk
HCCIIEI0BATENICKUI MHCTPYMEHT MO3HaHUs; (POPMYIHpPOBaTh BOMPOCHI, (PUKCUPYIOLIUE pa3phiB
MEXJly pealbHbIM M KeNaTeJbHBIM COCTOSHHEM CHUTyallud, OOBEKTa, CaMOCTOSTEIbHO
yCTaHaBJIMBaTh HMCKOMOE M JaHHOE; (opMHpOBaTh THIIOTE3Yy 00 HCTUHHOCTH COOCTBEHHBIX
CYXJECHUH U CYXKJIEHUH JApYrux, apryMEHTHPOBaThb CBOIO IO3MLHMI0, MHEHHE; IPOBOIUTH IO
CaMOCTOSITEJIBHO ~ COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIM 3KCIIEPUMEHT, HeOOJIbIIoe
HCCIIeIOBaHUE 110 YCTAHOBJICHHIO 0COOEHHOCTEH 00beKTa M3ydeHMs, MPUUUHHO-CIIEACTBEHHBIX



CBsi3el W 3aBUCUMOCTEHl OOBEKTOB MEXIy c000#; OLEeHHBaTh Ha MPUMEHUMOCTh U
JIOCTOBEPHOCTh ~MH(pOpMAIMK, TOJXYYEHHOH B XOJA€ HCCIeNOBaHHUA  (IKCIIEPUMEHTA);
CaMOCTOATENILHO (hopMyIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM HpPOBEAEHHOTO
HAOJIOIEHUS, OIBITA, KCCICIOBAHUS, BIIAAECTh HWHCTPYMEHTAMU OLEHKUA JOCTOBEPHOCTHU
MOJIy4EHHBIX BBIBOJIOB M OOOOIIEHMH; NMPOTHO3MPOBATH BO3MOXKHOE MJajbHEWIIEE pa3BUTHE
MPOIIECCOB, COOBITHH M MX TOCIEACTBHS B aHAIOTUYHBIX MM CXOJHBIX CUTYAIHsIX, BBIIBUTAThH
MIPEIOJI0KEHNS 00 UX Pa3BUTHH B HOBBIX YCIOBHSAX U KOHTEKCTaX;

3) pabota ¢ wuH(pOpManUMe: MPUMEHATh pPA3NIUYHbIE METOJbI, HWHCTPYMEHTBHI M
3alpockl MPH IMOWCKe M OoTOOpe HWH(pOpMAanyy WM JaHHBIX W3 HCTOYHHKOB C YYETOM
MPEUIOKEHHOW y4eOHOM 3ajadd ¥ 3a/JIaHHBIX KPUTEPUEB; BBIOMpATh, AHAIU3UPOBATH,
CHCTEMATH3UpPOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpe/ICTaBICHMS]; HAXOAUTh CXOJIHbIE apT'yMEHTHI (IOATBEPKIAIOIINE WIIM OIPOBEPTatoLIne OJIHY
U Ty e HJICI0, BEPCHI0) B PA3IMYHBIX WH(POPMANMOHHBIX HCTOYHUKAX; CAMOCTOSITEIHHO
BBIOMpATh ONTUMAJIbHYIO (pOpMY mpescTaBiieHuss HHPOPMAIMU U WUIIOCTPUPOBATH PELIacMble
3aJauyd  HECJOXHBIMH CXEMaMH, JuarpaMMaMHd, HHOW Tpadukoid W WX KOMOWHAIMSIMU;
OIICHUBATh HAJEKHOCTh HH(POPMAIIMH TI0 TIPETIOKESHHBIM KPUTEPUIM UK CHOPMYyTHPOBAHHBIM
CaMOCTOSITENIbHO; 2(PPEKTUBHO 3aTIOMUHATh U CUCTEMAaTU3UPOBaTh HH(POPMALIKIO.

¢ OBIajicHNEe YHUBEPCATLHBIMU YI€OHBPIMH KOMMYHHKATHBHBIMH JICHCTBUSMU:

1) oOmIeHne: BOCIPUHUMATh W (OPMYIMPOBATH CYXKIEHHsS, BBIpaXaTh SMOIMH B
COOTBETCTBUHU C LEISIMH M YCIOBUSIMM OOIIECHHUS; BbIpakaTh ce0s (CBOIO TOYKY 3pEHHMs) B
YCTHBIX U MHCbMEHHBIX TEKCTaX; paclio3HaBaTh HeBepOalbHbIE CpeACTBAa OOLICHHS, TOHUMATh
3Ha4YCHUE CONMATBHBIX 3HAKOB, 3HATh W PACIIO3HABATH MPEINOCHUTKA KOHPINKTHBIX CHTYAIlUi 1
CMT4aTh KOH(QUIMKTHI, BECTH TIEPETOBOPHI; TOHWMATh HaMEPEHUs JAPYTHX, MPOSIBISATH
YBOXUTEIHLHOE OTHOIICHHE K COOECEIHUKY M B KOpPpPEKTHOH ¢dopme (hopmMyaupoBaTh CBOHU
BO3PKEHHUSI; B X0OJIe AHasIoTa U (WJIN) TMCKYCCUU 33/1aBaTh BOMIPOCHI TI0 CYIIECTBY 0OCYXIaeMOM
TeMbl W BBICKa3bIBaTh UJEH, HALIEJICHHbIE Ha pEIIEeHUWEe 3aJaud U MOoJJep:KaHue
OJaro’kenaTeabHOCTH  OOIIEHUS; COTOCTaBIATh CBOM CYXKICHHS C CYXKIEHUSMU JIPYTHX
YYaCTHUKOB JUAJIOTa, OOHAPYKUBATh Pa3IM4Me U CXOJCTBO MO3MIIMIA; MyOIHMYHO MPECTABIATh
Pe3yNbTaThl BBIMOJIHEHHOTO OMbITa (IKCHEPUMEHTa, UCCIEIOBAHMs, MPOEKTA); CAMOCTOSITEIHHO
BBIOMpATh (pOopMAaT BBICTYIUICHHS C YYETOM 3a/ay MPe3eHTAIlMN U 0COOEHHOCTEN ayAUTOPUH U B
COOTBETCTBUU C HHUM COCTABJISITh YCTHbIE W TNHCbMEHHBIE TEKCThl C HCIOJIb30BAaHUEM
WUTIOCTPATUBHBIX MAaTEPUAIOB;

2) COBMECTHAsl JEATEIbHOCTh: T[OHMUMAaThb M  HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHOW U MHAMBHUAYabHON pabOThI MpPU PElICHHH KOHKPETHOU mpoOieMbl, 000CHOBBIBATH
HE0OX0IMMOCTh NMPUMEHEHHUSI IPYNIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEIICHUU MOCTaBICHHON
3a/lauM; MPUHUMATh IIeJIb COBMECTHOW AESATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBHUS MO €&
JOCTHIKEHHIO: PpACHpeneNiaTh pOJH, JO0rOBapUBAaThCs, OOCYKIaTh IMpolecc M pe3yabTaT
COBMECTHOM pabOThl; yMeTh 0000IIaTh MHEHHS HECKOJBbKUX JIOJCH, MPOSBISATH TOTOBHOCTH
PYKOBOJIUTh, BBITIOJHATH MOPYUEHUS, MOJUUHSATHCS; IUIAHUPOBATH OPraHMU3AIMI0 COBMECTHOM
paboThl, OMPENENATh CBOIO POJib (C YU4ETOM MPEANIOUYTEHUH U BO3MOKHOCTEH BCEX YYACTHHKOB
B3aUMO/ICHCTBUS), pacIpeiesaTh 3a/1a4l MEXAy WICeHaMU KOMaH/Ibl, y4acTBOBAaTh B IPYMIOBBIX
dbopmax paboThl (0OCyXIeHus, OOMEH MHEHUH, «MO3TOBBIE IITYPMbD» U WHBIE); BBIMOIHSITH
CBOIO 4YacTh paloOThl, JOCTUTaTh KAdyeCTBEHHOIO pe3yJbTaTa IO CBOEMY HAIPABICHHUIO U
KOOPAMHUPOBATh CBOM JEHCTBHS C JPYTMMHU WiIEHAMH KOMaH]Ibl; OLEHHBATh KAueCTBO CBOETrO
BKJIa/1la B OOIIMH MPOJYKT MO KPUTEPHUSIM, CAMOCTOATENBHO C(HOPMYITMPOBAHHBIM y4aCTHUKAMU
B3aMMO/ICHCTBHS; CpPaBHHMBATh pPE3YJIbTaThl C HMCXOJHOM 3ajadeil M BKJIAJ KaXKIOro 4JIeHa
KOMaH/ibl B JIOCTMJKEHHE pe3ylbTaToOB, pa3feiiaTh cdepy OTBETCTBEHHOCTH M IPOSBIATH
TOTOBHOCTH K IPEAOCTABICHUIO OTUETA TIEPE]] TPYIIION.

e OBnajieHue YHUBEPCATbHBIMU YU€OHBIMU PeryJsiITHBHBIMHU JCHCTBUSMU:

1) camoopraHu3zanys: BBIABIATH MPOOJIEMbI Ul pEIIEHUS B JKU3HEHHBIX M y4eOHBIX
CUTYallUsIX; OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOJaX MPHUHATHS pelleHui (MHAMBUIYalIbHOE,
NPUHATUE PELICHUS B TpyIIe, MPUHATHE PEIIeHUH TPYyIMIoi); caMOCTOSTEIbHO COCTaBIAThH



QITOPUTM pEIIeHUs 3a7adn (WIH €ro 4YacTh), BEIOMpaATh CHOCOO pemieHus yueOHOW 3amaadu C
y4éTOM  HMMCIOLIIMXCS  PECYpCcOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEeHTHpPOBAThH
npeajiaraéMble  BapHaHTbl PELICHUM; COCTaBIATh IUIAH JEHCTBUM (TUIaH  peanu3anuu
HaMEUYEHHOI'0 aJIrOpUTMa PELIEHMsI), KOPPEKTUPOBATH MPEUIOKEHHBIH AJITOPUTM C YUETOM
MOJIyYEeHHUsI HOBBIX 3HAHUN 00 M3y4aeMoM OOBEKTE; JIeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32
pelieHue;

2) CaMOKOHTpPOJIb: BIAJETh CIOCOOAMHU CaMOKOHTPOJI, CAaMOMOTHBALIMU H pPedIeKCHu;
JlaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu W Ipe/ularaTh IJIaH €€ U3MEHEHMsI; YYUThIBaTh KOHTEKCT
U TPEABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPHU pEHICHUH Y4eOHOW 3amayw,
aJlaliTUPOBaTh PEIIEHUE K MEHSIOIUMCS 00CTOATENIbCTBAM; OOBACHATh NMPUUYMHBI JTOCTHKEHUS
(HEIOCTHIKEHUS) pe3yJIbTaTOB JIEATEIbHOCTH, /1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETb
HaXOJUTh MO3UTHUBHOE B NMPOU3OLIEANICH CUTyal[Mu; BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIILCTB, U3MEHUBIIMXCS CUTYallUl, YCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX
TPYAHOCTEN; OLIECHUBATh COOTBETCTBUE PE3Y/IbTATa LEIH U YCIOBUSIM;

3) SMOIMOHANbHBIA HWHTEIJIEKT: pa3iuyaTh, Ha3bIBaTb M YINPABIATH COOCTBEHHBIMU
SMOIMSAMH M AMOILMSAMU JIPYTHX; BBISBIATh M aHAIU3UPOBATh MPUYUHBI YMOIIMI; CTaBUTH CeOs
Ha MECTO JPYroro 4ejioBeKa, MIOHWUMAaTh MOTHBBI U HAMEPEHHUS JPYroro; peryaupoBarh Crocod
BBIPAKEHUST YMOIIU;

4) npuHsTHE ce0s U APYrUX: OCO3HAHHO OTHOCUTHCS K JAPYroMy YeJOBEKY, €r0 MHEHHIO;
MpU3HABaTh CBOE MPaBO Ha OLIMOKY M TaKoe K€ MpaBo APYroro; MpUHUMATh ceOs U JIpYTux, He
OCYXKJ1asi; OTKPBITOCTh; OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

MNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OTpaXaroT CHOPMUPOBAHHOCTH y OOYYAIOUIMXCS CIEAYIOLIUX

YMEHUU:
8 KIIACC
1) pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX [MOHSTHH: aTroM, MOJeKyJa,

XUMUYECKUH JJIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECh (OJHOpOJHAs U
HEOJTHOPOJHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJSpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIPHAas Macca, MaccoBas JOJS XUMHUYECKOTO JJIEMEHTa B COCIUHECHUH,
MOJIApHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHULATENBHOCTb, CTEIEHb
OKHCIICHMsI, XMMHUYECKas peakius, KIacCU(pUKaLUs peakuMid: peakuud COECIUHEHUs, PeaKkLuu
pa3oKEHUs, PeakUUU 3aMELICHMs, peaklu OOMEHa, 3K30- M 3HJOTEPMUYECKHUE PpEeaKIH;
TEIUIOBOM 3 GEKT peakuu; sIpo aTOMa, JIEKTPOHHBIH ClIOH aToMa, aTOMHasi OpOUTalb, pajuyc
aTOMa, XMMHYECKasl CBA3b, NOJSIPHAs U HEMOJSAPHAs KOBAJIEHTHAs CBS3b, HOHHAs CBS3b, MOH,
KaTHOH, aHUOH, PaCTBOP, MaccoBas J0JIs BellecTBa (IPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

2) WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHHA (cM . 1 . 1) u
IIPUMEHSTH 3TU NOHATUS IIPU ONIMCAHUU BELIECTB U UX NPEBPALLCHUN;

3) UCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY Ul COCTaBJIEHUS (DOpPMyJ BELIECTB U
YPaBHEHUN XUMHUYECKUX PEaKLU;

4) OIpeNIeNATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSAX; CTEIICHb
OKHCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; IPUHAIIECKHOCTh BEIIECTB K ONpPEeIEHHOMY
KJlaccy CO€AMHEHUH mno QopMmynaMm; BHUJ XHMHYECKOH CBSi3M (KOBaJEeHTHas M HOHHas) B
HEOPraHUYECKUX COCAUHEHUSAX;

5) packpeiBaTh  cMbicn  [lepuoguueckoro  3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MIOHUMAHUE MEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB
OT HX mnoJiokeHus B llepuoguyeckod cuCTEME; 3aKOHOB COXpPAaHEHUs MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YYE€HMs, 3aKOHa ABOTajgpo; ONMCHIBATh U
XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoandeckoil cucTeMbl XMMHUYECKHX HJIEMEHTOB:
pasnuyath MOHATHS «rJlaBHas noiarpynna (A-rpymma)» u «nobounas noarpynna (b-rpymma)y,
Manble M OOJbIIME TNEepPHOJbl; COOTHOCHTH OOO3HAYEHMs, KOTOpbIE HMEIOTCS B TaOmulle
«Ilepuognueckas cucreMa xumudeckux onemeHtoB JI. M. MenneneeBa» € 4YHUCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XHMHUECKHX AJIEMEHTOB (COCTaB M 3apsij sAapa, oliee



YHUCJIO 3JIEKTPOHOB U PACIpPEIeTICHUE UX 110 AIEKTPOHHBIM CJIOSIM);

6) KIaccu(UIUpoOBaTh XUMHYECKHE DJIEMEHTBI, HEOPraHWYEeCKHE BEIIECTBA;
XMMHMUYECKHE PEeaKIMU (II0 YUCILy U COCTaBY yYacTBYIOIIMX B PEaKLUU BEUIECTB, 110 TEIJIOBOMY
dbdekry);

7) XapakTepu3oBaTh (ONUCBIBaTh) OOLIME XMMHUYECKHME CBOMCTBA  BEIIECTB

pa3IM4YHBIX KJIACCOB, MOATBEpPXJas OIMCAaHUE IPUMEPAMU MOJIEKYJSIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

8) IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOI'O
COCTaBa; BO3MOKHOCTHY IIPOTEKAHUS XUMHUYECKHUX IPEBPALICHUI B PA3JIMYHBIX YCIOBUSAX;
9) BBIYUCIIITh OTHOCHUTEJIBHYK0 MOJIEKYJSIPHYIO M MOJIIDHYKO MAacChl BELIECTB;

MacCCOBYIO JIOJI0 XUMUYECKOTO JJIEMEHTa 10 OpMYJie COSIUHEHUS; MAaCCOBYIO JIOJIFO BEIIECTBA
B pacTBOPE; IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

10) IIPUMEHATh OCHOBHBIE OIEpPAlMU MBICIUTEIBHON JEATEIbHOCTH — aHAIU3 M
CHUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMaTU3alfio,  KJIACCU(PUKALUIO,  BBHISBICHUE
HpI/I‘-II/IHHO-CJ'Ie]ICTBeHHI)IX CBHSGI\/’I — I HSYHGHHSI CBOI\/JICTB BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAHUS — HAOIIOJEHHE, H3MEpPEHUe, MOJEIUPOBAHUE,
AKCIEPUMEHT (peabHbI U MBICICHHBIN);
11) clieIoBaTh IpaBWiIaM [OJIb30BAHUS XMMHUYECKON Mocynoil M 1abopaTOpHBIM

obopynoBaHueM, a Takke IMpaBWwiIaM OOpalleHus C BEIIeCTBaMH B COOTBETCTBUU C
MHCTPYKUHMSMHU [0 BBINOJHEHUIO JA0OPATOPHBIX XHMHUYECKHUX OIBITOB M0 TOJYYEHHIO U
cobupaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KUCIOPOJa), MPUTOTOBICHUIO PAacTBOPOB C
ONpEeNEeIEHHON MacCOBOM JOJIEW PAacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh M MPOBOIUTH
XMUMHUYECKHE SKCIIEPUMEHTHI M0 PACHO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIbIO
WHIUKATOPOB (JIakmyc, (heHoadTaIenH, METHIOPAHXK H JIp. ).

9 KJIIACC

1) PacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX MOHSITHHA: XUMHYECKUH 3JIEMEHT,
aToOM, MOJIEKyJia, UOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO, CI0KHOE BEIIECTBO, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XWMHUYECKas peaklus, XUMHYecKas CBS3b,
TEIIOBOM 3PQEKT peaknu, MOJb, MOJIAPHBIA 00BEM, PacTBOP; IIEKTPOIHUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAS] JTUCCOLIMAIUS, PEaKIUUd HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTHUMble U HEOOpaTUMBble peakIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKiuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCICHHE M BOCCTAaHOBJEHHUE, aAJUIOTPOIIHS,
aM(pOTepHOCTb, XUMHUYECKasl CBS3b (KOBAJIEHTHAs, MOHHASI, METAJUIMUECKasi), KpUCTalindecKas
pemérka, KOppo3us METAJJIOB, CIUIaBbl; CKOPOCTb XHUMHYECKOW pEaKIHUH, MpelelIbHO
nomnyctuMas koHnentparus (I1J1K) BemecTsa;

2) WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHMYECKUX MOHATUH (cM . 1 . 1) u
MPUMEHSTH 9TU TOHATHUS IIPU OMMCAHUU BEIIECTB U UX MPEBPAILlCHUM;

3) UCIIOJIb30BAaTh XUMUYECKYI0O CHMBOJIMKY JUIsl COCTaBIEHUS (POPMYN BEUIECTB U
ypaBHEHUN XUMHUUYECKUX PEAKIUi;

4) OTIPENeNATh BAJICHTHOCTh U CTEHEHb OKUCJICHHUS XHMHUYECKHUX DSJIEMEHTOB B
COCIMHEHUSX PAa3JIMYHOTO COCTaBa; MPUHAMICKHOCTh BEIIECTB K OMPENeNEHHOMY Kiaccy
coenuHeHUH no GopMmynam; BUJI XUMHUYECKOHN CBs3U (KOBaJeHTHAs, MOHHAS, METANTUYECKasi) B
He- OpPraHMYecKMX COEAMHEHUSX; 3aps/l MOHA MO XUMHUYECKOW (opMmy-jie; XapakTep Cpeabl B
BOJIHBIX pacTBOpax HEOPraHWYECKUX COCOUHEHUN, TUI KPUCTAUNIMUECKOW  PElETKH
KOHKPETHOTO BEIIECTBA;

5) packpeiBaTh cmbicn  Ilepuonmueckoro 3akona JI. M. Menneneesa u
JEMOHCTPUPOBATh €ro TMOHMMAaHHWE: OMHUCHIBATh M XapaKTepu3oBaTh TaOMMUHYIO (OopMy
[lepuoanueckoil cUCTEMbl XMMUYECKUX SJIEMEHTOB: Pa3iMyaTh MOHSITHUS «TJIaBHAs MOATPYIIA
(A-rpynmna)» u «nobounas noarpynmna (b-rpymma)y», maneie u O60JbIINE IEPHOIBI; COOTHOCUTH
0003HaueHMsI, KOTOPbIE UMEIOTCS B TIEPHOIMUECKOM TabsuIle, ¢ YUCIOBBIMH XapaKTePUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3aps] sapa, oOlee Ynucio 3IEKTPOHOB U
pacripesielieHHe UX M0 JIEKTPOHHBIM CIIOSIM); OOBSCHATH OOIIKE 3aKOHOMEPHOCTH B U3MEHEHHH



CBOMCTB 3JIEMEHTOB U MX COCIUHEHMH B IpEJesiax MajblX MEPUOJOB M IVIABHBIX MOATPYHI C
Y4ETOM CTPOCHUS UX aTOMOB;

6) KIaccu(UUUpoOBaTh ~XMMHUYECKHE O3JEMEHTBI; HEOpPraHWYEeCKHe BEIIECTBA;
XMMHMUYECKHE PEaKIMU (II0 YUCILy U COCTaBY yYacTBYIOIIMX B pPEaKLUU BEUIECTB, 110 TEIJIOBOMY
3 QexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX SJIEMEHTOB);

7) XapaKTepu30BaTh (OMHUCHIBATh) OOIIKME W CHeIU(PUISCKUEe XUMUYECKHE CBOMCTBA
IIPOCTBIX M CJIOKHBIX BEUIECTB, NOJATBEPK/Iasi ONKUCAHUE NPUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

8) COCTaBJIATh YPAaBHEHHUS DIIEKTPOJUTHYECKOW IUCCOLMALMK KHUCIIOT, IIeouel U
COJIEH; TOJHbIE U COKpalIEHHbIE YPaBHEHMsI peakluil MOHHOTO OOMEHa; YpaBHEHMs peaklui,
MOATBEPXKIAIOLIUX CYIIECTBOBAHME TIE€HETHYECKOM CBSI3M MEXJAy BELIECTBAMHM DPAa3JIMYHBIX
KJIaCCOB;

9) pacKpbIBaTh CYLIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX peakuuit
MTOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PEaKIItii;

10) IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH IIPOTEKaHUSI XMMUYECKUX MPEBPALLICHUI B PA3JIMYHBIX YCIOBUSAX;

11) BBIYUCIIATH OTHOCHUTENIBHYIO MOJIEKYISIPHYI0O U MOJIIPHYIO MacChl BELIECTB;

MacCCOBYIO JIOJTF0 XUMHUYECKOTO 3JIeMEHTa Mo (OopMyiie COSAMHEHUS; MACCOBYIO JIOJIO BEIIECTBA
B pacTBOpE; MPOBOJIUTH PACUYETHI TI0 YPAaBHEHUIO XHMHYECKON PEaKIInH;

12) ClIeJIOBaTh IpaBWJIaM IOJIb30BAHUS XHMHYECKOW IMOCYIOW W JIAOOpaTOPHBIM
o0opyIoBaHWEM, a TakXke TMpaBWwiaM OOpalleHus C BEIIeCTBAMH B COOTBETCTBHU C
WHCTPYKIIUSAMH TI0 BBIMOJIHEHUIO JTAOOPATOPHBIX XHMHYECKHUX OIBITOB [0 TIONYYCHHIO U
coOMpaHnIo ra3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO Ta3a);

13) MPOBOJIUTh PEAKIUH, MOATBEPIKAAIONINEC KAdSCTBEHHBIH COCTaB Pa3UYHBIX
BEILIECTB: pACIO3HABATh OMBITHBIM MyTEM XJIOPHA- OpOMHUI-, WOAMI-, KapOoHaT-, docdart-,
CHJIMKaT-, CyIb(}aT-, THAPOKCUA-UOHBI, KATHOHBl aMMOHHS W HMOHBI HM3YYCHHBIX METAJJIOB,
MPHUCYTCTBYIONIUE B BOAHBIX PACTBOpPaX HEOPraHMICCKUX BEIIECTB;

14) MPUMEHSATH OCHOBHBIC OTICPAIlMA MBICIUTEIIFHON NESTETbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHE, OOOOIICHWE, CHCTEMAaTHU3aIlUI0, BBIABICHHE NPUYHMHHO-CICICTBEHHBIX
CBsI3eH — ISl M3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIIMN; €CTECTBCHHO-HAay4YHbBIC
METOJIbl TIO3HAHUS — HAOIIOACHUE, U3MEPEHHE, MOJCIHUPOBAHUE, SKCIIEPUMEHT (pEaNbHBI U
MBICJICHHBIH ) .



4. TemaTH4yeckoe JIAHMPOBAHHE C YKA3aHHEM KOJIHYECTBA aKaJeMUYeCKUX
4acoB, OTBOAUMBIX HA OCBOCHUS KaK/10# TeMbI Y4eOHOr0 nmpeaMera ¢
HCI0/1b30BAHHEM YJIEKTPOHHBIX (LM POBBIX) 00pa3oBaTe/IbHBIX PECYPCOB

(nanee HIOP/20P)
8 ki1acc
NeNe Tema pa3znena Yacsl HOP/20P
1 IlepBoHaYa/IbHBbIE XUMUYECKHE 21
NOHATHUS
Baxkueiiluue npeacraBuTe Ny 31
2 HEOPTAHHYECKHX BEMIECTS 1 https://eom.edu.ru/
Ilepuoanyeckuii 3aK0H U 16 - «Poccuiickas
Ilepuoauyeckasi cucTeMa XHMHYECKUX JICKTPOHHAS
semeHTOB /I. I. MeHaeneeBa. IIKO/I2>.
3 | or % 2.Yun.py
poeHne aTOMOB. XMMHYeCKas 3 K mace
cBsi3b. OKUCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIE PeaAKIIUN
Hroro: 68
9 kiacc
NeNe Tema pa3zjnena Yacebl HOP/250P
1 BemecTBo 1 XuMHuecKasi peaknus 18 1.https://eom.edu.ru/
2 HeMeTajlJIbl M UX COeAUHEHUS 24 - «Poccuiickas
3 MeTanabl 4 X COeAMHEHUS 20 3JICKTPOHHAS
4 XHMHS M OKpPY:KaoIas cpena 4 LIKOJIA).
66 2.Y4uu.py

HTroro:

3. AKaacce
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