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IlosicHuTeEILHAS 3aIUCKA

PaGouas mnporpamma mo mnpeaMery «Xumus» (8-9 kiacc) cocraBieHa B COOTBETCTBHU C
HOPMAaTUBHBIMH JIOKyMEHTaMHU:
1. ®enepanbHbIi 3akoH "OO oOpa3oBaHuM B Poccuiickoit ®@eneparuu”" ot 29.12.2012 Ne
273-D3 (¢ U3BMEHEHUSMU U IOTIOJTHEHHSIMH ).
2. Crparerus HanuoHanbHOW Oe3omacHoctu Poccuiickoit @enepanuu, Yka3 Ilpesumenta Poccuiickoii
@enepaunu ot 2 uronsg 2021 r. Ne 400 «O Crparerun HauMoHanbHOM Oe3omacHocTH Poccuiickoit
denepanun».
3. Ilpukaz MunucrepctBa mnpocsemenus Poccuiickoit ®denepammu ot 31.05.2021 Ne 286 «O6
YIBEpXKICHHH (heepalIbHOTO TOCYJApCTBEHHOTO 0O0pa30BaTENBbHOIO CTAaHIApTa HAYaIbHOTO OOIIETo
obpa3zoBanusm» (3aperucrpupoBad Munroctom Poccun 05.07.2021 Ne 64100).
4. Tlpuka3 Munuctepcta npocseuieHus Poccuiickoit @eneparuu ot 31.05.2021
Ne 287 «O06 yrBepxkaeHuu ¢eaepaibHOTO TOCYyJIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIAapTa OCHOBHOTO
obmero oopazoBanus» (3aperucrpupoBad Muntoctom Poccun 05.07.2021 Ne 64101).
5. [Ipukaz MunucrepctBa npocserienus Poccuiickoit @enepanuu ot 18.07.2022
Ne 569 «O BHecenum uszMeHeHuil B (efepanbHbIl TOCYIapCTBEHHBIN O0Opa3oBaTeNbHBIM CTaHIApT
HavajpHOTro 001iero odopaszoBanus» (3apeructpupoBad Muntocrom Poccun 17.08.2022 Ne 69676).
6. [Ipukaz MunucrepctBa npocsenienust Poccuiickoit @enepamuu ot 18.07.2022 Ne 568 «O BHeceHHH
U3MEHEHUH B (QenepalibHbIil TOCYIapCTBEHHBIN 00pa3oBaTeNbHBIM CTaHIApPT OCHOBHOIO OOIIEro
obpazoBanus» (3apeructpupoad Muntoctom Poccun 17.08.2022 Ne 69675).
7. [Ipukaz MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 1. Ne413 «O6
YTBEPKIACHUH (PelepaJIbHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTEIbHOrO CTaHAApTa CpPEAHEero OOIero
oOpazoBanus» (3apeructpupoBad Muntoctom Poccun 7 uronst 2012 r. Ne 24480)
8. Ilpukaz Munuctepcra npocpenieHus: Poccuiickoit @enepamuu ot 12.08.2022 Ne 732 «O BHeceHUU
W3MEHEeHU B (emepaibHBIA TOCYIApPCTBEHHBIH O00pa30BaTENbHBIM CTaHAAPT CpPEIHEro OOIIero
00pa3zoBaHus, YTBEPKIACHHBIA TTpUKa3oM MuHucTepcTBa 0OpazoBanus U Hayku Poccuiickoit deneparum
ot 17 mas 2012 r. Ne 413» (3apeructpupoBan Muntoctom Poccun 12.09.2022 Ne 70034).
9. Ilucekmo MunucrepcTBa mpocpemieHuss Poccuiickoit @eneparuun «O HanpaBICHUH METOIUYCCKUX
PEKOMEHIalMi 10 MPOBEICHUIO IIMKJIA BHEYPOUHBIX 3aHATUM «Pa3roBopbl 0 BaxKHOM» OT 15.08.2022 Ne
03-1190.
10. Ilpukaz MunucrepcTtBa mnpocBemenuss Poccuiickoir ®denmeparuun ot 18.05.2023 Ne 372 «O6
yTBepKIAeHUH (enepaibHoil 00pa3oBaTeNbHOM MporpaMMbl  HayajdbHOrO oOmero 00pazoBaHUS»
(3apeructpupoBan Munroctom Poccun 12.07.2023 Ne 74229).
11. Ilpukaz MunuctepcTtBa mnpocsemeHuss Poccuiickoir ®deneparmuun ot 18.05.2023 Ne 370 «O6
yTBepKIAeHUH (eaepaibHOW  00pa3oBaTeIbHONM MPOrpaMMbl  OCHOBHOTO oOmmIero o0Opa3oBaHUs»
(3apeructpupoBan Muntoctom Poccun 12.07.2023 No 74223).
12. Tlpukaz MunuctepctBa mnpocsemieHusi Poccuiickoit ®enepanuu ot 18.05.2023 Ne 371 «O6
yIBepkAeHUU (enepaibHONM  00pa3oBaTeNbHONM MporpamMMbl  CcpeAHero oOmiero oOpa3oBaHHD)
(3apeructpupoBan Muntoctom Poccun 12.07.2023 No 74228).
13. CaHuTapHO-3MHIEMUOJIOTUYECKHE TPeOOBaHU K OpPTaHHU3aIlMM BOCIHUTAHUS U OOy4eHHsI, OTIbIXa U
o3nopoBieHuss ngered u Mmononaéxu CII 2.4.3648-20, yTBepkIEHHBIE IOCTAHOBIEHUEM | J1aBHOTO
rocyaapCcTBEHHOTO caHuTapHoro Bpada PO ot 28.09.2020 Ne 28;
14. Canurapubsle npaBwia u HopMmbl 1.2.3685-21 «Il'urmeHnuyeckue HOpPMAaTHUBBI W TpeOOBaHHUA K
oOecrieyeHnt0 0€30MacHOCTH U OE3BPETHOCTH JUIsl ueloBeka (PakTopoB OOWTaHMSA, YTBEPKIAEHHBIE
IIOCTaHOBJIEHHEM [ JIaBHOTO rocynapcTBEHHOTO caHuTapHOro Bpaya P® ot 28.01.2021r. Ne 2;
15. OcHoBHas oOpa3oBaTenbHas Mmporpamma cpenHero ooOmero odpasoBanust MAOY rumHazuu
No26 r. Tomcka.

Kypc XuMHM OCHOBHOM IIKOJBI OpPHUEHTHPOBAH Ha OCBOEHHME OOYYaIOUIMMHCS OCHOB
HEOPraHMYeCcKOM XMMHM U HEKOTOPBIX MOHATHH U CBeAEHUH 00 OTIAEIbHBIX 00BEKTaX OPraHUYEeCcKOM
XUMHH.

CtpykTypa cojep:kaHus IpeaMeTa CPOpPMHpPOBaHA HAa OCHOBE CHCTEMHOTO IMOJX0Ja K €ro
n3ydeHnto. ConepxaHue CKIIaAbIBAE€TCS U3 CUCTEMBI MOHATUN O XMMUYECKOM 3JIEMEHTE U BEILECTBE U
CHCTEMBl TOHATHH O XUMHUYeckoil peakuuu . OOe 3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHBI IO



MPUHIIUITY MOCJIEI0BATEIBLHOIO PAa3BUTHUS 3HAHUK HA OCHOBE TEOPETUYECKUX IPEICTABICHHUN Pa3HOrO
YPOBHSA:  aTOMHO-MOJIEKYJIIDHOTO  YYEHHsSI KaK OCHOBbI  BCErO0  €CTECTBO3HAHHUS, YpPOBHSA
IIepnoanueckoro 3akoHa J[ . M . MenzaeneeBa kKak OCHOBHOTO 3aKOHa XMMMH, YYEHHUS O CTPOCHUU
aTOMa M XUMHUYECKOW CBSI3M, MPEICTaBICHUA OO0 AIIEKTPOJUTUYCCKOW JUCCOIMAIIMM BEIISCTB B
pactBopax. TeopeTHYECKHE 3HaHUS PACCMATPUBAKOTCA HA OCHOBE JMIIUPUYECKH MOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO YPOBHS K APYTOMY, BBITIOJHSS
GyHKIMM OOBSCHEHUS W TPOTHO3HUPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTHUECKOTO
MPUMEHEHHUS U TIOJIyYEHUS U3y4aeMbIX BEIIECTB .

Takas opranuzanus coiep>kaHusi Kypca Croco0CTBYeT MPEACTaBICHUI0O XUMUUECKOU COCTABIISIONIEH
Hay4YHOU KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM pupoabl. TeM caMbIiM 00eCreunBaeTCsi BO3MOXKHOCTh
(dhopMupoBaHHs Y 00YJAFOIIHUXCS IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOAaM ITO3HAHHUS
B Hayke. BaHO TakXe 3aMETHUTh, YTO OCBOCHHME COACPKAHUSA Kypca MPOHMCXOIUT C MPHUBJICYECHHUEM
3HaHUUN U3 paHee U3yueHHBIX KypcoB: «Okpyxaronuii Mupy», «buomorus . 5—7 knaccel» u «Pusnka .
7 xnmace».

Heabio peanuzanuu paboyelt mporpaMmbl OCHOBHOTO 0OIIero 00pa3oBaHUsS IO MPEIMETY
«XUMHS»  SBISETCS OCBOCHHE COJEp)KaHUsA npeaMmera «XUMHS» U JOCTHXKEHUE O0ydarolluMHUCA
pe3yNbTaTOB U3yUYEHHs B COOTBETCTBUM € TpeOoBaHUsAMH, ycTaHOBIeHHBIMU DT'OC O0O0.

3agayaMu peann3alny NporpaMMsl SBISIOTCS
- (opmHpOBaHWE HWHTCIUICKTyaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K C€aMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY MPHUHATHIO PEUIEHUH, CMOCOOHON aJanTupoBaThCsi K OBICTPO
MCHAIOIKUMCA YCIIOBHAM KU3HU,
- HalpaBJICHHOCTH O6y‘—IeHI/I$[ Ha CHUCTEMATHYCCKOC HpI/IO6I_HeHI/Ie yJamuxcsa K CaMOCTOSITEILHOMN
MO3HABATEIBHON JEATEIIFHOCTH, HAYYHBIM METOJaM IO3HAaHWSA, (OPMUPYIONIUM MOTHUBAIUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMHH;
- o0ecreyeHue yCIOBUM, CITOCOOCTBYIONIUX MPUOOPETCHHIO OOYYAIOIIMMUCS OTBITa PAa3HOOOpa3HOU
NEATENbHOCTH, TIO3HAHWS ¥ CAMOIO3HAHWS, KIIFOUYEBBIX HABHIKOB (KIIOYEBBIX KOMIICTCHIINH),
UMEIOIINX YHUBEPCATHbHOE 3HAYCHUE [T PA3IMYHBIX BHJIOB JIESTCIHHOCTH;
- (gopmupoBaHuEe yMEHHI OOBSCHATH W OIICHWUBATH SIBICHHS OKPYKAIOMIETO MHpa Ha OCHOBaHWH
3HAHUH U OIIBITA, TIOJTYYCHHBIX IPY U3YYCHUH XUMUHU;
- popMHpOBaHUE y 00YUAIOMIUXCS TYMAaHUCTUUECKUX OTHOIICHUH, MOHUMAaHUS IICHHOCTH XUMUYECKUX
3HaHUH I BBIPA0OTKM 9KO- JIOTUYECKH IIeJecO00pa3HOro TOBEICHHUs B OBITY W TPYIOBOM
JESATEIBHOCTH B IEJIIX COXPAHEHHSI CBOETO 3/I0POBbSI U OKPYXKAIOIIEH TPUPOJTHON CPEIIbI;

MecTo y4eOHOro npeaMera B ydeOHOM IUTaHE IIKOJIBI.
OOiiee 4MCIIO YacoB, OTBEACHHBIX Ha HM3ydeHue «Xumuss», — 136 (2 vaca B Hemeno B KaXIOM
kiacce): B 8 kitacce — 68 4, B 9 kimacce— 68 u.

I. Coaep:xkanue yueGHOr0 npeamera
8 KJIACC
IlepBoHayaJbHbIE XMMUYECKHE TOHATHS.

[Ipenmer xumuu. Ponp Xumuu B KU3HM 4elloBeka. Tena u BemecTsa. PU3MUECKUE CBOMCTBA
BellecTB. ArperaTHoe coctosinue Beuects. [loHdaTre 0 MeTogax mo3HaHUS B XUMUU. XUMHS B CUCTEME
Hayk. UncTtele BemecTBa U cmecH. CriocoObl pa3efieHus: CMECEH.

ATOMBI U MOJEKYJbl. XUMUYECKUE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX 31eMeHTOB. IIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas popmyna. BaneHTHOCT, aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemectB. OTHOcUTENbHAsA aromMHass Macca. OTHOCHUTENbHAsE MOJIEKYJsipHas macca. MaccoBasi A0Js
XUMHYECKOT'0 3JIEMEHTA B COCIUHCHUMH.

du3nuecKkue U XMMHUYECKHE SIBICHUS. XUMUUYECKasi peakuuss M e€ MpU3HAKU. 3aKOH COXpaHEHUs
Macchl BeEIIeCTB. XuMUYeckue ypaBHeHHs. Kiaccupukanus XUMUYECKHX peakiuil (CoenTuHeHUs,
pa3noXKeHus, 3aMeIleHus, 0OMEeHa).

XUMHUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TOCYHOH, ¢ mpaBwiaMu paboOThl B



naboparopur U NpuéMaMu OOpamnieHus ¢ JTabOPaTOPHBIM OOOPYJOBAHHMEM; H3yYCHHE M OIMHCAHHE
(¢u3nYecKuX CBOWCTB OOpa3LOB HEOPraHWYECKHX BEIECTB; HaONOJeHHE (U3NYECKUX (TUIaBJICHUE
BOCKa, TasHUE JIbJd, pacTUpaHHUE caxapa B CTYIKE, KMIIEHHE M KOHJEHCAIUs BOJbI) U XUMHYECKHUX
(ropeHue cBeuu, MPOKAIMBAHWE MEIHOM IMPOBOJIOKHU, B3aUMOJICHCTBHUE MeJla C KUCJIOTOM) SIBIICHUH,
HaOJIOIeHUEe W OMNHCAaHWE NPU3HAKOB TPOTEKAaHUS XMMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KHUCIOTHl C XJIOpUAOM Oapusi, pasznokeHue ruapokcuaa meau(ll) mpu
HarpeBaHHWH, B3auMoOJeicTBrE keme3a ¢ pactBopoM cosn meau(1l)); nzyuenune crnocoOoB paszieneHus
cMmecedl (C TMOMOMIBIO MarHuTa, (WIBTPOBAaHHE, BBIMAPUBAHUE, NUCTHIULALUS, Xpomarorpadus),
IIPOBEJICHUE OYMCTKU MOBAPEHHOM COJIM; HAOJIOJIEHUE U OMHMCAHHE PEe3yJbTAaTOB MPOBEACHUS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MacChl; CO3/IaHUE MOJIENIEd MOJIEKYI (I1apOCTEPKHEBBIX).
Baxueline npeacTaBuTeId HEOPraHUYECKUX BEIIECTB

Bo3ayx — cmech razos. CoctaB Bo3nyxa. Kucinopon — anemeHT u poctoe BemectBo. Haxoxienue
KHUCIIOpo/ia B Ipupoae, (U3NYECKUe U XUMHUYECKHE CBOMcTBa (peakuuu ropeHus). OKcuabl.
[Ipumenenne kuciaopona. CrnocoObl MOTY4EHUs] KMCIOpOAa B J1a0OpAaTOPUUM U IPOMBIIIIEHHOCTH.
Kpyrosopot kucinopona B npupoze . O30H — ajuioTponHasi Moau(UKalys KUCI0poaa .

TennoBoil 3pPexT XUMUUECKON peakIui, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U SHAOTEPMHUUECKUE
peakuuu. TormnuBo: yroib W MeTaH. 3arpsA3HEHUE BO3/yXa, YCHJIEHHE MapHUKOBOTO J(deKTa,
paspylieHre 030HOBOIO CJIOS.

Bonopon — nanemeHT u mpoctoe BemecTBO. HaxoxzaeHue Bojmopoaa B npupoje, ¢puznyeckue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI MonydyeHus. Kucaotel u conu.

KommuecTtBo BenjectBa. Moise. MoisipHas Macca. 3akoH ABOraipo.

MousipHbiit 00BEM ra3oB. Pacuérsl o XuMHUYECKUM ypaBHEHUSIM.

dusnueckue CBOMCTBA BOJbl. Boga kak pactBopuTens. PacTBopsl. HacklieHHbIE 1 HEHACBIIIIEHHBIE
pacTtBophl. PacTBopuMOCTh BelecTB B BoJe. MaccoBasi /1011 BellecTBa B pacTBope. XHMHUYECKUE
cBoiicTBa BoAbl. OcHOBaHUsA. Posib pacTBOPOB B MPHUPOJAE W B JKU3HHU 4esoBeka. KpyroBopot Bojbl B
pupoJie. 3arpsA3HeHNe NMpU- poIHBIX BoA. OXpaHa M OYMCTKA PUPOIHBIX BOJ.

Knaccudukanus  HEOpraHMYECKMX  COCAMHCHUH. OKcCHUIBI. Knaccudukanus OKCHJIOB:
cosieoOpa3zyromue (OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHble) W Hecojeobpasytomue. HomeHkmarypa
OKCHJOB (MeXAyHaponHas W TpuBUaANbHas). DPU3NYECKHE U XUMHUYECKHE CBOMCTBA OKCHJIOB.
[Tosmydyenune okcUaOB.

OcHoBanus. Kiaccudukanus ocHoBaHMii: MIENOYM U HEpacTBOpUMbIE ocHOBaHus. HomeHknarypa
OCHOBaHUM (MEXIyHapoJHas U TpHUBUANbHAsI). PU3NYECKUE U XUMUYECKUE CBOICTBA OCHOBAHUM.
[Tosnydenne ocHOBaHUH.

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucior (MeXAyHapoAHAs W TpUBHAIIbHAs).
dusnueckne U XMMUYECKUe CBOMCTBa KUCIOT. P aktuBHocTH MetaiutoB H. H. bekerosa. [lomyuenne
KHCJIOT.

Comu. Homenknarypa coseid (MeXIyHapodHas W TpuUBUaibHas). OU3NYECKUE U XUMHUYECKHE

cBoiictBa cousei. [lomyyenue comnen.

I'eneTnueckas CBSI3b MEXKy KJIACCAMH HEOPTaHUYECKUX COECTMHEHUM.

XHUMHYECKUN HKCIEPUMEHT: KaueCTBEHHOE OIPEICIICHHE COJEp>KaHUsl KHUCIOpPOJa B BO3AYXE;
nojiyueHue, coOupaHHe, pacro3HaBaHHWE M HM3yYyeHUE CBOMCTB KUCIOpOJa; HaOIOJeHUE
B3aMMOJICICTBUS BELIECTB C KUCIOPOJAOM M YCIOBHUS BO3HUKHOBEHMS W IPEKPALIECHUS TOPEHUS
(moxapa); 03HAKOMJICHHE C 00pasllaMHU OKCHUIOB M OIMCAaHWE WX CBOMCTB; MOJy4eHHUE, coOupaHue,
pacrno3HaBaHUE U U3YyYEHHUE CBOMCTB

XVUMHUYECKUN DJKCIIEPUMEHT: KaueCTBEHHOE OIPEACIEHUE COACPKAHMS KHCIOpoJa B
BO3/lyX€; TMOJy4yeHue, coOupaHue, paclo3HaBaHHME U M3y4YeHHE CBONCTB KHCIOpOJa; HaOIroneHue
B3aMMO/IEHCTBHSI BELIECTB C KUCIOPOJOM M YCIOBHSI BOSHUKHOBEHHUS U MPEKpalleHHs ropeHus (moxapa);
O3HAKOMJIEHHE ¢ 00pa3laMM OKCHJIOB M OTIMCAaHUE UX CBOICTB; MOJy4eHHe, COOMpaHue, paclo3HaBaHUe U
U3yueHHe CBOWCTB BojopoJa (TopeHue); B3auMojaencTBHe Bojopona ¢ okcuaoM meau(Il) (BozmoxHO
UCIOJb30BAHUE BHJICOMATepUalloB); HaOmroneHHe oOpas3loB BEIIECTB KOJIMYECTBOM |  MOJIb;
HCCIIeIOBaHNE OCOOEHHOCTEH PAaCTBOPEHMs BELIECTB C PA3IUYHON PacTBOPUMOCTBIO; NMPUTOTOBJIEHUE
pacTBOpPOB C ONIPENECIEHHON MAacCOBOM J0JIEM PACTBOPEHHOIO BELIECTBA; B3aWUMOJEHCTBUE BOIBI C
MeTaJulaMd (HaTpUeM M KajblMeM) (BO3MOXXHO HCIIOJIb30BaHUE BHJEOMATEpUANIOB); ONpeAeIeHue
pPacTBOPOB KHUCJIOT M WIENOYEeH C MOMOIIbI0 MHIMKATOPOB; MCCIENIOBAaHHE OOpa3llOB HEOPraHMYECKHX



BEIIECTB PA3UYHBIX KIACCOB; HAOJIOJCHUE M3MEHEHHUS OKPACKH MHAWKATOPOB B PACTBOpaxX KHCIOT H
niesiovei; u3ydeHue B3auMojeicTBus okcuaa Menu(ll) ¢ pacTBOpoM CepHOM KHUCIIOTBI, KHCIOT C
MeTaJlJlaMi, PEaKkUMi HEWTpalu3allyy; IOJIyYEHUE HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajjla ApyruM U3 pacTBOPaA COJIM; PELICHHUE SKCIIEPUMEHTANIBHBIX 33]a4 110 TeMe «BaxHeilune kiaccel
HEOPraHUYECKUX COEAUHEHUIN.

Ilepuoauyeckuii 3axoH u Ilepuoguyeckass cucrema xumudeckux diaeMmeHtToB JI. U. Menaeieesa.
Crpoenne aroMoB. XumMuueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.

[lepBble TOMBITKH KITACCU(PUKAIMM XUMHUYECKHUX 3JeMEHTOB. lloHsATHE O Trpymmax CXOJHBIX
2JIEMEHTOB (ILIEJIOYHBIE M IEJI0YHO3EMENIbHbIE METaJUIbl, TaJOreHbl, HHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIE OKCUIBI U THIPOKCH/IHI.

[Iepnognueckuit 3akoH. Ilepuonmueckas cucrema xumudeckux snemeHtoB . M. Menneneesa.
Kopotkonepuoanas u jnmuaHonepuoHas popMsel [lepuoanyeckoil cucteMbl XMMHUYECKUX 3JIEMEHTOB
. . Menneneesa. [leproael u rpynibl. @U3HYECKUN CMBICIT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA
Y TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aromHbIX saep. W3orombl. OnexkTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
000110ueKk aToMOB TepBbiX 20 xumuuyeckux anemeHToB [lepuoanueckoii cucremsl J[. Y. Menpaeneena.
XapakTepucTuKa XUMUYECKOrO JIEMEHTa 10 ero mnosioxkeHutro B Ilepmommueckoit cucreme /. U.
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XUMHYECKHX JJIEMEHTOB, METAUIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO TpynmaM M nepuojgaM. 3HadeHue Ilepuogumdeckoro 3akoHa H
[lepnoanyeckoil cUCTEMBl XUMHUYECKHMX OJJIEMEHTOB JUIS pa3BUTHS Hayku W npaktuku. J[. W
MenaeneeB — y4€HBIN U IPAKIAHUH.

Xumudeckasi cBsi3b. KoBasieHTHast (mMojsipHasi W HEMOJIApHAs) CBsI3b. DJIEKTPOOTPHUIIATEIHLHOCTH
XMMHYECKUX 31eMeHTOB. FloHHas1 CBA3b.

Crenenn okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIpomecchl OkucieHus u
BOCCTaHOBIIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUECKUN  SKCHEpUMEHT: U3ydyeHHe o0pa3lloB BEUIECTB METAJUIOB U  HEMETAJUIOB;
B3aMMOJICCTBUE TUAPOKCHIA LHMHKA C PACTBOPAMM KHCIOT M WICJIOYEH; IPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUMHA (TOpPEHUe, peakuuu
pa3NioKEeHUsI, COCTUHECHHS ).

MesknpeaMeTHbIe CBSI3U

Peanuzanust MeXNpeaMETHBIX CBsI3eH NMPH U3YYCHHH XMMHUHU B 8 KJIACCE OCYIIECTBIISETCS 4Yepes
UCIOJb30BAHUE KaK OOIIMX €CTCCTBCHHO-HAYYHBIX TOHSTHH, TaK W TOHATUH, SIBISIONIUXCS
CHCTEMHBIMH JIJISl OT/ICIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmire ecTecTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (aKT, TUTIOTE3a, TEOPUs, 3aKOH, aHAJIN3, CHHTES,
Kiaccu(uKanus, MepruoJMIHOCTh, HAOIIOICHHE, YKCIIEPUMEHT, MOJICITUPOBAHKHE, U3MEPEHUE, MOJIEIb,
SIBIICHHE.

dwusuka: MaTepusi, aTOM, JIEKTPOH, MMPOTOH, HEHTPOH, MOH, HYKJIH], U30TOIbI, PaJNOAKTHBHOCTD,
MOJIEKYJIa, DJICKTPUUYCSCKHIA 3apsij, BEIIECTBO, Tello, 00BbEM, arperaTHOE COCTOSIHME BEIECTBA, Tas,
(buznyecKkue BEeIUUMHBI, eMHHUIIBI H3MEPEHUS, KOCMOC, TUTaHEeTHI, 3BE3/1b1, COJHIIE .

buonorus: ¢porocunTes, npixanue, ouocdepa.

l'eorpadusi: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIE MOPOJIbI, TOJE3HbIE HCKOMAEMBbIE,
TOTUTUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo u XumMmHuyecKasi peakuus

[Tepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuueckux snemeHToB [l M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEpUOJIOB, Kajus, KaJbLHUS U HUX COECAUHEHHUH B COOTBETCTBHUM C IIOJIOKEHHEM OJIIEMEHTOB B
[Iepronnueckoit cucreMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUJIbI XMMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEUIETOK, 3aBUCHUMOCTH



CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U BUJIA XUMUYECKOM CBS3H.

Knaccugukanuss 1 HOMEHKIIaTypa HEOPraHMYECKUX BEUIECTB (MEXAYHApOAHAs W TpPUBUAIbHAsA).
XUMHUYECKHE CBOMCTBA BEILECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJI1acCaM HEOPTaHWYECKUX COCAUHEHUH,
TE€HETUYECKas CBSI3b HEOPTAaHUYECKUX BEILECTB.

Knaccupukanust XUMHUYECKHMX pEakIUil 10 pPa3IUYHbIM MpH3HaKaMm (M0 YHUCIy U COCTaBy
yYacTBYIOIIMX B PEAKLUU BEIIECTB, MO TEIUIOBOMY 3((eKTy, Mo M3MEHEHUIO CTETNECHEH OKHCICHUS
XMUMHMUYECKUX 3JIEMEHTOB, 10 OOpaTMMOCTH, MO YYacTHUIO KaTalau3aTopa). DK30-U 3HIO0TEPMUYECKUE
peakuuu, TEpMOXUMUYECKUE YPABHEHMUS.

[TonsiTne 0 ckopocTu XUMU4eckoi peakuuu. [Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX
peakuusx. IloHsATHE O TOMOT€HHBIX M NE€TEPOreHHBIX peakuusaxX. IloHATHe 0 XMMUYECKOM pPaBHOBECHH.
@akTOpBl, BIUAIOIIAE HA CKOPOCTh XUMHUYECKON PEAKIIMU U ITOJI0KEHUE XUMUYECKOIO PABHOBECHS.

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, IEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHON peakuum. CocraBnenue YpaBHEHUH
OKHUCJIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI C HCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust 3MeKTPOIUTHUECKON AMCCOLUAIIMH. DJIEKTPOJIUTHI U HE- 3JEKTPOJIUTHI. KaTHOHBI, aHHOHBI.
Mexanusm  aucconuanun BEUIECTB C pa3IM4YHBIMU BUJAMH XuMudecko cBs3u. CreneHpb
muccouuanuu. CUibHbIE U c1a0ble 3JeKTPOJIUTHI.

Peakuun woHHOro oOMeHa. VYcClOBUS TPOTEKaHWs] peakUii HOHHOTO OOMEHa, TMOJHbIE W
COKpall€HHbIE HMOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHUCJIOT, OCHOBAaHMM W COJIEM B CBETE
MPEACTABICHUI 00 AIEKTPOJIUTUUECKON aucconnanuu. KauecTBeHHbIEe peakiiui Ha HOHBI . [loHsTHE O
TUAPOJIN3E COJIEH .

XHWMHWYECKUN  DKCIIEPUMEHT:  O3HAKOMJIEHHE €  MOJEISMHM  KPUCTAUIMYECKHX  PEIIETOK
HEOPraHMYECKHUX BEUIECTB — METAIJIOB M HEMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpHs); UCCIEIOBaHHE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW pEakIUu OT BO3JEHUCTBUS
pasnuyHbIX  (PAKTOPOB; MCCIEJOBAHHUE JJIEKTPONPOBOJAHOCTH PAcTBOPOB  BEIECTB, Ipoliecca
JUCCOLMALIMU KUCIIOT, IIeN04ed U cosiel (BO3MOXKHO HCIOJIb30BaHUE BUAECOMATEPHAIIOB); IPOBEJCHUE
OMBITOB, WUTIOCTPUPYIOIIMUX MPU3HAKU MPOTEKAHUS Peakluil MOHHOro oOMeHa (00pa3oBaHME OcajKa,
BBIJICIICHUE rasa, oOpa3oBaHue BOJIbI); OTIBITOB, WLTIOCTPUPYIOIIHUX IIPUMEPBI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pEakUuil (rOpeHue, peakuuu paslokKeHUs, COCIUHEHMS);
pacrno3HaBaHUE HEOPraHMYECKHUX BEIIECTB C NOMOIIBI0 KAaYECTBEHHBIX PEAKLUN HAa MOHBI; PEIICHUE
9KCIEPUMEHTAJIbHBIX 3a/a4.

HemeTajuibl M MX coeJUHEHHUS

OOmiass xapakTepucTHKa TraloreHoB. (OcoOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEpHBbIE CTENEHU
okucinenua. CtpoeHue U (QU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOMCTBA Ha mpuMepe xjopa (B3auMOJCHCTBHE C MeETajullaMd, HEMeTaulaMd, MIeJI0YaMH).
XnopoBosopoa. CossiHast KUCIIOTa, XUMHUYECKUE CBOMCTBA, MOTydYeHHe, IpuMeHeHue. JlelictBue xiopa
Y XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YelloBeKa. BaxxHelne XJIOpuabl U MX HaXO0XKJIEHUE B MPUPOJIE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETICHU OKUCIICHHUS.

CrpoeHue u (¢uU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOIHBIC
MOAU(UKAIIMK KUCIOpoAa U cepbl. XHUMHUecCKHe CBOHCTBa cephl. CepoBOJOpOA, CTpOEHHE,
¢busznueckue W xuUMHYeckue cBoicTBa. OKCHABI Cepbl KaK MPEJICTABUTENN  KUCIOTHBIX OKCHIOB.
CepHas kucnoTa, GpuU3n4YecKue U XMMHUYECKHE CBOMCTBA (00IMe KaK MPEeICTaBUTENs Kiacca KUCIOT U
cneunpuyeckre). XUMHUECKUE PEaKILMH, JeKallie B OCHOBE MPOMBIIUIEHHOIO CIoco0a MOTydyeHUs
cepHOil kucnoThl. [Ipumenenne. Conu cepHON KUCIIOTHI, KaUECTBEHHAs PEaKlUMs Ha Cylb(ar-HoH.
HaxoxneHne ceppl U €€ COEIMHEHUH B IpHUpoje. XUMHUYECKOE 3arpsi3HEHHE OKPY)KAIOLIEH Cpelbl
COEJMHEHUSIMH Cepbl (KUCIOTHBIE JOKIH, 3arps3HEHHE BO3/AyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakrepucTuka 31eMeHTOB VA-rpymmbl. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIICHHUS .

A30T, pacrpocTpaHeHHE B MpHpoJie, (PpU3MUeCKHue U XUMUYeckue cBoiicTBa. Kpyrosopor azoTa B
npupoje. AMMHAK, ero (HU3MUECKHe M XUMHUYECKHE CBOWCTBA, MoyiyueHHe U mnpumeHenue. Couu
aMMOHUS, UX (HU3UYECKUE U XUMHUUECKUE CBOICTBa, nmpuMeHeHHe. KauecTBeHHas peakiys Ha MOHBI



aMMOHUS. A30THas KHUCIOTa, €€ moyyueHHe, (U3NYEeCKUe M XMMHUYECKHE CBOMCTBa (00mme Kak
MPEJCTaBUTEINS Kilacca KHUCIOT W crenuduueckue). Vcrnoip30BaHHe HUTPATOB U COJIEH aMMOHHMS B
KaueCTBE MUHEPAJIbHBIX Y100peHuil. XUMUYECKOE 3arpsi3HEHUE OKpPY)Karollel cpebl COEANHEHUIMU
a30Ta (KUCIOTHBIE JOXK]IH, 3arPsI3HEHUE BO3/lyXa, TOYBBI U BOJOEMOB).

dochop, amnorponHbie Moauduranuu docdopa, pusmueckne u XUMHUYECKHE cBoWcTBa. OKCHI
dochopa(V) u dochopras kucnora, QGUINIECKHE U XUMUYCCKHE CBOWCTBA, IOJIYYCHHE.
Hcnons3oBanue GochaToB B Ka4eCTBE MUHEPATIBHBIX yI00pEHHUH.

Oobmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbel. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHBIC
CTETIEHN OKUCIICHUSI.

VYraepon, alIoOTpONHBIE MOJU(HUKALINN, PACIPOCTPAHEHUE B MPUPOJC, (PU3HUECKHEe U XUMHUYECKHE
cBorictBa. Ancopouus. Kpyroopor yriepona B mpupoae. Okcuabl yrieponaa, ux (QU3UYecKue u
XMMUYECKHAE CBOWMCTBA, NIEHCTBHE HA KUBBIE OPraHU3MBbI, MOJYYCHHE U TIPUMEHEHUE. DKOJOTHUECKUE
npoOieMbl, CBsi3aHHbIE C OkcuaoMm yriepona(IV); rumoreza rio0aiabHOro MOTEIUIEHUS KIIMMAaTa;
MapHUKOBBIA 3 (dekT. YrompHas KuciaoTa U €€ coim, MX (pu3myuecKkre M XWMHUYECKHE CBOMWCTBA,
noJrydeHre U npuMeHenne. KauecTBeHHas peakius Ha kKapOoHAT-HOHBI. Vcnonp30Banue KapOOHATOB B
OBITY, MEJIUIIMHE, TPOMBIIIUIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TIOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COCOMHEHUSAX yriiepoaa (MeTaH,
9TaH, STHIIEH, alleTHJICH, 3TaHOJI, TIUIEPUH, YKCyCHAsE KUCI0Ta). VX COCTaB M XMMHUYECKOE CTPOCHHE.
[TonsiTHe 0 OMOJOTHUYECKH BAXKHBIX BEIIECTBAX: JKUpPAxX, OeiKax, YrieBoJaX — W MX POJU B KH3HU
genoBeka. MarepraabHOe €TMHCTBO OPraHMUECKUX M HEOPTaHUYECKUX COEINHEHHH.

Kpemuuii, ero ¢usnueckue u XuMUYECKHE CBOMCTBa, MoJydeHHe M npuMeHeHue. CoenuHeHUs
KpemMHusi B npupoje. OOmmue mnpencraBieHuss o6 okcuae kpemMHus(IV) m kpemHHEBOW KucioTe.
CunuKaTtel, UX HCIOJB30BAaHUE B OBITY, MEAWIIMHE, MPOMBINUICHHOCTH. BakHEWIIne CTpOWTEIbHBIC
Marepuaibl: KepamMuKa, CTEKJIO, I[eMeHT, OeToH, kene300eTroH. I[IpobGremsr Ge3omacHOTO
MCIO0JIb30BAHUS CTPOUTENBHBIX MAaTEPHUAJIOB B MOBCEIHEBHOM KU3HMU.

XUMHYECKUH DKCIIEPUMEHT: HW3Y4YeHHE OOpaslloB HEOPTraHWMYECKHX BEIIECTB, CBOWCTB COJITHON
KHUCJIOTBI; TIPOBEJCHHE KAaueCTBEHHBIX DPEaKIHMi Ha XJIOPHUA-UOHBI U HAOIIOJEHHE MPU3HAKOB HX
MIPOTEKAHMUSI; OMBITHI, OTpaXKarole GU3NYECKUE U XUMUYECKUE CBOICTBA rajlOreHOB U UX COCTUHEHUM
(BO3MOXHO  HCMOJB30BAaHWE  BHJJICOMATEPUATIOB); O3HAKOMJICHWE C  oOpa3laMu  XJIOPHIOB
(TaoTeHUI0B); O3HAKOMJICHHE C oOpasmamu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCITOJIb30BaHUE
BHJIeOMATEepHUANIOB); HAOIIOACHHE ITpoliecca OOYTIMBaHuUs caxapa MoJ| IeHCTBUEM KOHIEHTPUPOBAHHOM
CEepHOM KHCJIOTHI, HM3YYCHHE XMMHUYECKHX CBOMCTB pa30aBICHHON CEpHOI KHUCIOTHI, MpPOBEICHUE
KaueCTBEHHOM peakluu Ha Cyib(haT-MOH U HAOIIOJeHHe NMpHU3HaKa €€ MpOTeKaHHs; 03HAKOMJICHHE C
¢uznueckuMu CcBOMCTBaMU a3zoTa, ¢dochopa M UX COCAUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATepHajoB), oOpa3llaMu a30THBIX U (GOCPOpPHBIX yAOOpEHHUi; IMOJIydeHUue, CcoOupaHue,
pacrno3HaBaHUe U U3yYCHHE CBOMCTB aMMHUaKa; MPOBEICHUE KaYECTBEHHBIX PEaKIMi HA NOH aMMOHHUS
u (Qochar-uoH U H3ydyeHUE NPU3HAKOB HMX MPOTEKAHHS, B3aMMOJICHCTBHE KOHIECHTPUPOBAHHOM
a30THOM KHCIOTBI C MeIbl0 (BO3MOJKHO HCIOJb30BAaHUE BUAECOMATEPHUATIOB); HM3Y4YCHHE MOJeien
KPUCTAINIMYECKUX DPEIIETOK anmasa, rpaduta, ¢yuiepeHa; 03HAKOMJICHHE C MPOLIECCOM aacopOruun
pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM MPOTHUBOrasza; IMOJIYYCHHE,
coOupaHue, pacro3HaBaHWE M H3yYEHHE CBOMCTB YIIIEKHCIOTO Trasa; MPOBEIECHUE KadyeCTBEHHBIX
peakiuii Ha KapOOHAT-UOHBI U CUIIMKAT-UOHBI U U3y4YEHHE TPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C
MPOJIYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH; PpEUICHUE OSKCIEPUMEHTAIBHBIX 3a/lad [0 TeMe
«BaxHeiiue HeMeTauIbl U UX COSAMHEHUS.

MeTaJliIbl M UX COEAMHEHHSA

OOmiast xapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHMM MX IOJIOKEHHS B
Ilepnoauueckoii cucteme xumndeckux ainemenToB [ . . MenneneeBa u ctpoenus atomoB. CTpoeHue
MeTajuloB. MeTajuindeckas CBsI3b M METAJUIMYeCKas KpUCTAJUIMYecKast peméTka. DIeKTPOXUMHUECKHI
psaa HampsokeHUH  MeTauioB. Du3MuecKkMe M XUMHUYECKHEe CBOHCTBa MeTamioB. OOmume crocoObl
noJrydeHus: MetamoB. [ToHsATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
CrutaBsl (cTalib, UyryH, TIOPATIOMUHHMNA, OPOH3a) M X IPUMEHEHHUE B OBITY M TPOMBIIUIEHHOCTH.

Hlenouynsle MeTayuibl: mnojoxeHue B [lepuonmueckoil cucreMe XMMHUYeCcKUX diemeHToB JI.H.
MenzeneeBa; CTpOEHHE UX aTOMOB; HaX0XI€HUE B Ipupoae. PU3NdYecKue 1 XMMUYECKHE CBOKCTBA (Ha



npuMmepe Hartpus M Kanus). OKCuabl M TMAPOKCHIBI HaTpus M Kanud. IIpuMeHeHue IenouHsIX
METAJVIOB U UX COCTMHEHUN.

[IlenoyHO3eMeENbHBIE METAUIBI MarHui M KajbLMi: IoJIokeHue B Ilepumonmueckoi cucreme
xuMHuueckux aneMeHtoB J[.M. MeHnaeneeBa; CTpoeHHE HX aTOMOB; HAXOXKJICHHE B NPUPOJE.
du3nyeckrue U XMMHUYECKHE CBOMCTBA MarHus U Kayblius. BakHelmmme coequHEeHUS KalbIus (OKCH/I,
TUAPOKCHUL, COJN). JKECTKOCTH BOBI U CLIOCOOKI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuoguueckoit cucrteme xumudeckux ieMeHToB .M. Menneneesa;
CTpOEHHE aToMa; HaxoxkjaeHue B mnpupoae. Dusnueckue M XUMHYECKUE CBOWCTBA aJIIOMUHMUS.
AmdoTepHbIe CBOMCTBA OKCHJIA M THIPOKCHU/IA ATFOMUHUSI.

Kenezo: nosoxenne B llepuoamdeckon cucreme xumuueckux sineMeHToB .M. Menneneesa;
CTpOEHHE aToMa; HaxokKJAeHue B mnpupoje. dusnueckue U XuMUYECKHE CBOMCTBa kene3a. OKCHabI,
ruapokcuabl v conu xenesza(ll) u sxenesa(lll), ux cocras, cBoiCTBa U NOJTyYEHHE.

XUMUYECKUH 3KCIIEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3liaMM METaJJIOB M CIUIABOB, UX (PU3HUECKUMU
CBOMCTBaMM;  M3y4€HHE  pe3ylbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXXHO  HCIOJIb30BaHUE
BHJIEOMATEpPHUANIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHA KaJbl[Usl U HATPUs C BOJAOW (BO3MOXKHO
HCII0JIb30BaHNE BUJIEOMATEPHAIIOB); UCCIIEI0BAHNE CBOMCTB KECTKOM BOJIBI; ITpOLiEcca TOPEHHUSI JKeme3a
B KUCJIOPOJiE (BO3MOXKHO HCHOJb30BAaHUE BUIEOMATEPUAIOB); MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX
peakuuii Ha WOHBI (MarHus, Kajublius, amoMuHus, uuHka, xkenesa(ll) u xenesza(Ill), memu(Il));
HaO0/IeHNe M OINKCaHWE MPOLIECCOB OKpAIlMBaHUS IUIAMEHM HMOHAMH HATpus, Kalus W KaJbIHs
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB); HccCieloBaHUE aM(OTEpHBIX CBOWCTB THIPOKCHAA
ATIOMUHHMS W THAPOKCHJAA ILIHMHKA; pELIeHHEe HKCIEpPUMEHTalbHBIX 3aJad mo Teme «Baxuelme
METaJJIbl U UX COCAUHEHUS.

XuMHS M OKPYKAIOLIAS cpeaa

HoBeie Marepuansl u TexHojoruu. BemiectBa M Marepualibl B MOBCEIHEBHOM JKHU3HHM YEJIOBEKA.
Xumus U 310poBhe. bezonacHoe MCMoOIb30BaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas
[IOMOIlb TPH XUMHUYECKHX OXOrax M OTpaBieHUAX. OCHOBBI HKOJOIMYECKOM TI'PaMOTHOCTH.
XUMHYECKOe 3arpsi3HEeHHE OKpYyKarolel cpenpl (MmpenenbHasi A0MycTUMasi KOHLIEHTPALUs BEllecTB —
[TJIK). Pons xuMum B pemieHun SKOJOTHIECKUX MPOOIeM.

[IpupoaHble UCTOYHUKU YIJIEBOJOPOAOB (yrojib, MPUPOAHBIN Ta3, HEPTb), MNPOIYKTHl HUX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH.

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHe oOpa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB,
MOJIMMEpPHBIE MaTepUabl).

MesknpeaMeTHbIe CBSI3U

Peanuzarust MeXNpeaMETHBIX CBsI3ed NMPU W3YYCHUH XUMHUU B 9 Kilacce OCYIIECTBIISETCS depes
WCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHSTHH, SBIISTIOITUXCS
CHUCTEMHBIMU IS OTJACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA .

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPUS, aHaJIN3, CUHTE3,
KJaccu(puKaIus, mepuoIuIHOCTh, HAOMI0IEHNE, SKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEPECHHUE, MO/ICIb,
SIBJICHUE, TAPHUKOBBIN d(DPeKT, TexHoIOorus, MaTepuansl. @U3nka: MaTepusi, aToM, JICKTPOH, IPOTOH,
HEUTPOH, MOH, HYKIIUJ, U30TOIbI, paJHOaKTUBHOCTh, MOJIEKYJA, SEKTPUUECKHUI 3apsijl, MPOBOIHUKH,
MOJIYIIPOBOIHUKH, JUAICKTPUKH, (OTOAIEMEHT, BEIIECTBO, Telo, O0BEM, arperaTHoe COCTOSHUE
BEILIECTBA, r'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIUIMUECKAs peIIETKA, CIUIaBbl, ((U3NUYECKUE BEIIMYHHBI,
€AVHUIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHILE.

buonorusi:  dotocuHTes, aApixaHue, Ouochepa, OSKOCHUCTEMa, MHUHEpAIbHbIE YIOOpEeHHS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, IUTA TEJIbHbIE BEIIECTBA .

I'eorpadus: atmocdepa, ruapocdepa, MHHEpalbl, TOPHBIE TOPOJBI, TMOJE3HbIE HCKOMAEMbIE,
TOIJIMBO, BOJIHBIE PECYPCHI.

Il. Ilnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeaAMeTa
Copnepxxanue paboueil mporpamMmbl o mnpeamery «Xumus» (8-9 kimaccel) HampaBieHO Ha
JOCTH)KEHHUE TUIAHUPYEMBIX PE3Yy/IbTaTOB OCBOEHHS O00YJaIOUIMMHCSA BCEX KOMIOHEHTOB, COCTABIISIOLINX
coJiepKaTeIbHYI0O OCHOBY 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHusl.
[InanupyeMble pe3yapTaThl OMNMPAIOTCA HAa BEAYIIUE LEJIEBbIE YCTAHOBKH, OTpa)Karolue
OCHOBHOMH BKJIaJ] paboyeil MporpaMMBbl B pa3BUTHE TUYHOCTU O0YYAIOLINXCS, UX CITIOCOOHOCTEH.



B cTpykType miaHupyeMbIX pe3yJbTaTOB BBIIEISIFOTCS CIAEAYIOLINE TPYIIIIbI:
1.JInuHOCTHBIE PE3YNbTATHI.
2.MeranpeamMeTHbIe pe3yiIbTaThl (IIpeAcTaBieHbl BceMu rpynnamu Y'Y 1)
3.IlpeaMeTHbIE pe3yabTaThl.

JInyHOCTHBIE pe3yabTaThl

JIM9HOCTHBIE pE3yJIbTAThl OCBOCHHS IIPOTPAMMBbI OCHOBHOTO OOMIETO OOpa3oBaHUs
JIOCTUTAIOTCST B XOJ€ OOyYeHHsT XHMMHHM B €IWHCTBE Y4YeOHOW M BOCHUTATEIbHOU
nesrenbHocTd OpraHu3alid B COOTBETCTBUM C  TPAAULIMOHHBIMHU  POCCHUNMCKUMU
COLIMOKYJIBTYPHBIMH U JTYXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMU, IIPUHSITHIMHA B OOIIECTBE
MpaBUJIaMM W HOPMaMH TIIOBEJIEHHUSI W CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HAHUS,
CaMOPAa3BUTHS U COLMATIM3AINN O0yJarOIINXCSl.

JIMaHOCTHBIE pe3yIbTAaTHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

HanHOTquCKOFO BOCIIUTaHUA

1) IIEHHOCTHOI'O OTHOIIEHUSA K OTECYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY WU
Hay4YHOMY HaCJICAUIO, TIOHUMaHHWs 3HAYCHUA XUMHYECKOM HAYKHU B JKU3HHU COBPEMCHHOI'O
ol1iiecTBa, CIIOCOOHOCTH  BJIAJAE€Th JIOCTOBEpHOW wuHoOpMamuer o mHepeaoBbIX
AJAOCTUIKCHUAX U OTKPBITUAX MHpOBOﬁ M OT€YECTBEHHOM XUMHH, 3aUHTCPCCOBAHHOCTHU B
Hay4YHBIX 3HaHUSIX 00 yCTpONWCTBE MHpa U OOIIIECTBA;

['paxxnaHcKOro BOCTIUTAHUSA

2) MPEACTaBICHUSI O COIMAIBHBIX HOPMaxX W IpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUMN B
KOJUIEKTUBE, KOMMYHHUKATHBHOW KOMIETCHTHOCTH B  OOMIECTBEHHO  MOJIE3HOM,
y4eOHO-HCCIIIOBATEIBCKOM, TBOPUECKONW M APYTUX BUJAX NEATEIHbHOCTH; TOTOBHOCTU K
pa3HoOOOpa3HOM COBMECTHOM AESITENHbHOCTH IPHU BBITIOJIHEHUHN YUEOHBIX, TO3HABATEIbLHBIX
3a7lay, BBIMOJHEHUM XHUMHUYECKHUX OJKCIEPUMEHTOB, CO3JIaHUM Y4YE€OHBIX HPOEKTOB,
CTpEeMJIEHHsI K B3aUMOIIOHMMaHHUIO M B3aMMOIIOMOIIM B MOpolecce H3TOoM ydeOHON
JIESITEIbHOCTH; TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEJEHNE U MOCTYIIKW CBOMX TOBapHILEH C
OO3UIIMU HPABCTBEHHBIX M MOPABOBBIX HOPM C YYETOM OCO3HAHUS IIOCJIEACTBUN
HOCTYIMKOB;

I_leHHOCTI/I Hay4YHOI'O ITIO3HAHHUA

3) MUPOBO33PECHUYECKUX TIPEACTABICHUII O BEIIECTBE U XHUMHUYECKOW peakiui,
COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U COCTABJISIFOIINX OCHOBY
JUIST TOHUMAaHHUSI CYLUIHOCTH HAay4YHOW KapTHUHBI MHpa; MPEACTaBIC€HUNH OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS NIPUPObI, B3AUMOCBSI3IX YeJIOBeKa C IMPUPOJAHON cpenoii, o
pOJIM XUMHUH B MO3HAHUHU 3TUX 3aKOHOMEPHOCTE;

4) mO3HaBaTEeNbHBIX MOTHBOB, HAIIPABJICHHBIX HA IOJIy4Y€HHE HOBBIX 3HAHUN MO XUMUH,
HEOOXOJIMMBIX JJIs1 OOBSCHEHUSI HAOI0Ja€MbIX MPOIIECCOB U SIBICHUI;

5) MO3HABaTENIbHOW, WHMOPMAIIMOHHONW ¢ YHTATEIbCKOW KYJIbTYpPbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJILHON pabOThl ¢ Y4eOHBIMU TEKCTaMH, CIPAaBOYHOU JIUTEpATypOid,
JIOCTYTTHBIMU TEXHHUUYECKUMHU CPEICTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTHUM;

6) uHTepeca K OOyYEeHHUIO U T[O3HAHHUIO, JIOOO03HATEJILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caMOOOpa30BaHUIO, TMIPOEKTHOU M HCCIENOBATEIIbCKON JESITEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTU U YPOBHS OOyUYE€HUS B JTaIbHEHUIIIEM;

®opMUpOBaHUS KyJIbTYphl 310POBbS

7) OCO3HAHUS LIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHUS MOCIEACTBUI M HENMPUATUS BPEeTHBIX
npuBblYeK (YyHNOTpPEeOJIEHHsI  aJIKOroJisl, HAapKOTHUKOB, KYypEHHUs), He0O0XOJIMMOCTH
coOJIIOAeHUsT NpaBMJI OE30MACHOCTU HpHU OOpaIlIeHUH C XUMHUYECKHMMH BEIIeCTBaAaMH B
OBITY U peajbHOU )KU3HU;

Tpynosoro BoctiuTanus



8) mHTepeca K HPAKTUYECKOMY H3ydYeHUIO mpodeccuili m Tpyaa pas- JUYHOTO poja,
YBaXEHHE K TPYyAy M pe3yJibTaraM TPYJIOBOW AESTECILHOCTH, B TOM YHCJIE Ha OCHOBE
OPUMEHEHHUSI TPEIMETHBIX 3HAaHUH MO XUMHUH, OCO3HAHHOTO BBIOOpA WHIMBUIYAJIBHOMU
TPAeKTOPUHU TIPOJIOJKCHUSI OOpa3oBaHUsT C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XHMHH, OOLISCTBEHHBIX HMHTEPECOB M IIOTPEOHOCTEH; YyCHENIHOM
npodeCCUOHAIILHON AESITEJIBHOCTH M PAa3BUTHS HEOOXOJMMBIX YMEHUH; T'OTOBHOCTH
aIanTUpPOBaTHCS B MPO(ECCHOHAIIBHOM cpee;

OKOJIOTHYECKOTO BOCIIUTAHUSA

9) PKOJOTUYECKH II€JIECOOOpPa3HOr0 OTHOMICHUSI K MPUPOJIE KaK UCTOYHHUKY >KU3HH
Ha 3eMJie, OCHOBE €€ CyNIeCTBOBAHUS, TOHUMAaHUS [IECHHOCTH 3JIOPOBOTO U 0€30MacHOTO
oOpa3a >KH3HHM, OTBETCTBEHHOIO OTHOIICHUS K COOCTBEHHOMY (U3HUECKOMY U
TMICUXUYECKOMY 3J0pPOBBIO, OCO3HAaHHs IEHHOCTH COOJIOJICHUSI TIpaBU OE30IT1acHOTO
MOBEACHUS P paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOKAIOIINX 3/I0POBBIO U
JKW3HH TIOCH;

10) ClIOCOOHOCTH MNPUMEHATH 3HAHUS, MOJIydaeMbl€ MNPU H3YYEHUM XUMHH, IS
peuieHus 3axa4, CBA3aHHbBIX C OKPYJKAIOIIEU IIPUPOAHOM CpPEeNOU, ITOBBILICHUSI YPOBHS
9KOJIOTUYECKON KYJIbTYpPblI, OCO3HaHHUS TIJ100AJIbHOIO XapakTepa 3KOJOTHYECKUX
OpoOJieM U MyTel UX pelIeHus OCPEACTBOM METOJ/IOB XUMUH;

11) 3KOJIOTUYECKOI'0 MBIIUJICHUsI, YMEHHUs PYKOBOJCTBOBATBCI MM B IIO3HABATEJIBHOW,
KOMMYHHWKATHUBHOU U COLIMAJIBHOM IIPAKTHKE.

MeranpeaMeTHbie  pe3yJbTaTbl  OCBOEHMsl  padouyeil  mporpamMmbl  (peryJsiTUBHbIE,
MO03HAaBaTeJIbHbIe, KOMMYHUKATUBHbBIE)

B cocraBe MeTamnpeIMETHBIX  Ppe3yJIbTATOB  BBIICHSIOT  3HAYUMBbIC  JIS
¢dopmMupoBaHUsT MHUPOBO33PEHUSI OONICHAYYHBIC MOHSITHSA (3aKOH, TEOPHs, TMPUHITHII,
rurioresa, (pakT, CHCTEMa, MPOIECC, IKCIEPUMEHT H JIP.), KOTOPBhIE HUCIOJIB3YIOTCS B
€CTECTBCHHO-HAYyYHBIX YUYE€OHBIX MIPEeAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 DTUX
npeaMeToB (GOPMHUPOBATH IIPEJICTABIICHHUE O IICJIOCTHOW HAyYHOW KapTUHE MHUpa, U
YHUBEpCaJIbHbIE  y4YeOHbIe JieWicTBHsS  (IIO3HaBaTeJIbHbIE, KOMMYHHKaTHUBHBIC,
pEeryIsITUBHBIC),  KOTOpbIe  oOecrieynBaroT  (GopMHUpPOBAaHUE  T'OTOBHOCTH K
CaMOCTOSITSIIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBIICHUIO YYCOHOMU JICATEIIBHOCTH .

MeTtanpeaMeTHbIE pe3yJibTaTbl OCBOCHHsI 0O0pa30BaTeIbHOW MPO- T'paMMBbI MO
XHUMHUU OTPaKaroT OBJIAACHUE YHHUBEPCAJIbHBIMH NO3HABATCIBHBIMU JICHCTBUSIMHU, B
TOM YHCIIC:

Bazoevimu noeuneckumu oeticmsusmu

1) yMEHHEM HCHOJIb30BaTh NPUEMBI JIOTMYECKOT'O MBIIUICHUS IIPU OCBOCHHUM 3HAHUU:
packpbIBaTh CMBICI XHMHUYECKHUX IMOHSITHM (BBLAEIATh HX XapakTepHbIE NPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C JIPYTMMHU HOHSTUSMH), HCIIOJIb30BaTh IIOHSITHUS JUIs
OOBSICHEHUsI OTACJIBHBIX (PAKTOB U SBJICHUI; BHIOMpaATh OCHOBAHUSA U KPUTECPUM IS
KJacCU(UKALIUM XHMMHYECKHX BEIIeCTB M XHUMHUYECKUX peaklUi; yCTaHaBJIMBaTh
IIPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXJAYy OOBEKTaMH H3YUYEHHs; CTPOUTH JOTHYECKUE
paccyxnaeHusi (MHAYKTHBHBIE, JE€AyKTHBHBIC, II0 AaHAJOIMH); JeJaTh BBIBOABI U
3aKJIFOUCHUS;

2) yMEHUEM TMpPUMEHSITh B IIpoliecce TMO3HaHWUsA NOHATUA (IpegMEeTHbIE U
MeTanpeMETHbIE), CHMBOJIWYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XWUMHH,
peoOpa3oBbIBaTh IMIUPOKO IIPHMEHSIEMble B XUMHH MOJEIbHbIEC IIPE/ICTAaBJICHUS —
XUMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTAa), XUMHUUYecKas (popMysa U ypaBHEHUE XUMUYECKOU

pe€aknmmn — IMIpu pCUICHUU y‘{e6HO—HO3HaBaTCJIBHLIX 3aga4; C y‘-IéTOM 9THUX MOJACIBHBIX
HpC,Z[CTaBHeHI/Iﬁ BBISABJIATE MU XapaKTCPU30BATH CYIHICCTBCHHBIC TIPU3HAKHU H3YyYaCMbIX
O0OBEKTOB — XHMHYECKHUX BCIIICCTB H XHMHUYCCKUX peaKquv'I; BBISABJIATDH O6I_I_II/IG

3aKOHOMCPHOCTHU, MNPHUYHUHHO-CIICACTBCHHBIC CBsJA3UM U TIMPOTUBOPCUHHUA B HU3YyHACMBIX



npoleccax M SBJIECHUSIX; NpelaraTb KPUTEPUU ISl BBISIBJIEHHUS 3THX 3aKOHOMEPHOCTEN
U TIPOTHBOPEUYMI; CaMOCTOSATEIBHO BBIOMpPATh CIIOCOO pelIeHus1 y4eOHOW 3amadu
(cpaBHUBaTh HECKOJBKO BapHUaHTOB pEIICHUs, BBIOMpPATh HaWOOJIee MOAXOSIINN C
YYETOM CaMOCTOSITEJIBHO BbIJICJIECHHBIX KPUTEPUEB);

Baszosvimu uccredosamenvckumu oeicmeusimu

3) yMEHHEM HCIIOJIB30BaTh IIOCTABJICHHBIE BOMNPOCHI B KAa4eCTBE WHCTPYMEHTA
IMO3HAHUS, a TAaK)X€ B KA4eCTBE OCHOBBI i (OPMHUPOBAHHUS THUIIOTE3BI MO IIPOBEPKE
IIPAaBUJIBHOCTH BBICKA3bIBAEMBbIX CYKICHUM;

4) npruoOpeTeHre omnbiTa N[O IUIAHHPOBAHUIO, OpraHu3allid U [pO- BEIACHUIO
YUYEHHUYECKUX IKCIIEPUMEHTOB: YMEHHUE HAOII04aTh 3a X0JI0OM IIPOIIECcCa, CaAMOCTOSITEIIbHO
IIPOTHO3UPOBATh €T0 PE3yJIbTaT, POpMyIUpOBaTh OOOOIICHUSI U BBIBOJBI 10 pe3yJIbTaTam
OPOBEAEHHOTO OIBITA, NCCIEIOBAaHUSI, COCTABIATH OTUET O MPOJICIaHHOM padoTe;

Pabomoti c ungpopmayueii

5) YMEHHEM BBIOMpATh, AaHAJIU3UPOBATh W HWHTECPIPETHPOBATH WH- (OPMAIHIO
pa3snUYHBIX BUAOB H (GOPM MPEACTABICHUS, IOIy9aeMyI U3 pa3HbBIX HWCTOYHHUKOB
(Hay4dHO-TIOIYJIApHAsl JATEpaATypa XHMHYECKOTO COJAEpP KaHUs, CIIPABOYHBIC IT0COOHS,
pecypchl HMHTepHeTa); KPUTHYECKH OIICHUBATh NPOTUBOPCYUBYIO W HEIOCTOBECPHYIO
UH(popManmio;

6) YMEHHEM IIPUMCEHSTh pPa3IMdHBIC METOJBI W 3alpOChl NPHU I10- HCKE U OTOOpe
HH(OpMAITMH U COOTBETCTBYIOIINX JIAaHHBIX, HECOOXOAUMBIX JUIS BBITIOJITHEHUS YIYCOHBIX U
MO3HABAaTEeIbHBIX 3aJad OIPEAcIEHHOTO THNA, NPHOOpETEeHHE OomnbiTa B OOJIaCTH
HCIIOJIb30BaHUS HWH(POPMAITMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHM,  OBJIQJICHUEC
KyJbTYpOH  aKTHBHOI'O  MCHOJIb30BAaHMUSI  PA3JIMUHBIX  IMOHUCKOBBIX  CHCTEM;
CaMOCTOSITeIBHO BBIOWpaTh ONTHMAJbHYIO (opmy mnpencraBiaceHUs wWHGOpMAHUHA U
WJUTIOCTPUPOBATh pellaeMble 3aJadyd He- CJIOKHBIMH CXEMaMH, JAuarpaMmMamu,
apyruMu opMamMu rpa@uKu U UX KOMOUHAITUSIMU,

7) YMEHUEM HCHOJb30BaTh U aHAJIU3UPOBAThH B Mpollecce yUeOHONW U UCCIIe/IOBATEIbCKOM
NESITEIbHOCTH HWH(OpPMAIMIO O BJIUSHUM HOPOMBIIIIEHHOCTH, CEJIBCKOTO XO35iCcTBa U
TpaHCOOPTa HA COCTOSIHUE OKPY Karolleld MpUpoIHOM cpeabl;

VHueepcanbHbIMUu KOMMYHUKAMUBHLIMU OetiCMBUAMU

8) yMeHHEeM 3ajaBaTh BOIIPOCHI (B XOA€ AHalora W/HWJIM JUCKYCCHUHM) IO CYLIECTBY
o0cyxaaeMoi TeMbl, (POPMYJIMPOBATH CBOMU MPEIIIOKEHHUSI OTHOCHUTEJILHO BBIINOJIHEHUS
MpEeIIOKEHHON 3a4a4u;

9) mpuoOpeTeHrne OIbiTa IPE3CHTAUd PE3YJIbTAaTOB BBIMIOJIHEHUS XHUMHUYECKOTO
SKCIIepuMeHTa (J1adopaTOpHOTrO ONbITa, JIAd0OpaTOpHOW paboThl IO HCCIEIOBAHUIO
CBOMCTB BEILIECTB, yUYEOHOT O MPOCKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKAMHU [IO3HABAaTCIbHOU H
HCCJIEIOBATENbCKOM JIEITEILHOCTH MPHU PEIIEHWH BO3HUKAIOIIUX MpOOJEeM Ha OCHOBE
y4yéTa OOIIMX HMHTEPECOB U COTJIaCOBaHUS TMO3UIIMK (0OCykaeHus, OOMEH MHEHUSIMH,
«MO3TOBbIE€ HITYPMbD», KOOPJAHUHAIUSI COBMECTHBIX JICUCTBUI, ONIpeAeIeHUE KPpUTEPHUEB MO
OIIEeHKE KaueCTBa BBITIOJIHEHHOU pabOTHhI U JIp.);

VuueepcanvHvimu pe2ynamugHbiMu 0eucmsuamu

11) yMEHHMEM CaMOCTOSITEIBHO OIIPEAENIATh LEeJIu JICITEIbHOCTH, ILJIaHUPOBATh,
OCYHIECTBISITh, KOHTPOJUPOBATh U MNPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JIeSITEJIbHOCTh, BBIOUpaTh HauboJiee 3(p(PeKTUBHBIE CIOCOOBI pelIeHUsT Y4YECOHBIX H
MO3HABATEJbHBIX 3a- Jad, CaMOCTOSITEJIbHO COCTaBJISATh HWJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIN aJITOPUTM JIECUCTBUM IPU BBINIOJIHEHUH 3aJaHUU C YUETOM IMOJIYUYECHUS
HOBBIX 3HaHUH 00 H3ydYaeMbIX OOBEKTaX — BEHIECTBAaX W PEaKIUsIX;, OIICHUBATh
COOTBETCTBHE MNOJYUEHHOT'O pe3ybTaTa 3a- sIBJICHHOU LIEJIU;



12) yMEHHUEM HCIIOJIB30BaTh U aHAJIMU3HUPOBATHL KOHTEKCTHI, IpeAjiara€Mbl€ B YCIIOBUHU
3aJaHui .

Hpe}lMeTHbIe pPe3yJdbTaThbl

B cocraBe mpeIMETHBIX pe3yJabTaTOB IO OCBOCHHUIO OO0SA3aTEJIBLHOTO COJEpIKaHUs,
YCTAHOBJIEHHOTO JAaHHOM NOPHUMEPHOM pabouell mporpamMmou, BBIJCIISIIOT: OCBOCHHBIC
OoOyJaroIMMUCs HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI JICHCTBUM, CHCIIU(MDUICCKUE IS
npeaMeT- HOM o0acTu «XUMUs», BUABI AEATEIBHOCTH T10 TOJIyYESHHUIO HOBOT'O 3HAHWUS,
ero WHTEepHIpETauu, MPEOOPa30BaHUIO U MMPUMEHCHHUIO B PAa3JIUYHBIX YUYCOHBIX U HOBBIX
CUTYyalUsIX .

IlpenmerHbie pe3yabTaThbl IIPEJCTABJICHBI IO ToJlaM OOYy4YeHHsI W OTpaXkaroT
c(OpPMHUPOBAHHOCTH Y OOYYAFOIIIUXCS CIICTYFOIINX YMEHUI:

8 KIIACC

1) packpvliéamsb CcMbICI OCHOBHBIX XHUMHYECKHX TMOHSATHI: aToM, MOJIEKYyJa,
XUMHWYECKHN 2JI€MEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOJHAS U
HEOOHOPOJHAas), BaJICHTHOCTH, OTHOCHUTEIBbHAs aTOMHasi M MOJISKYyJsipHasi Macca,
KOJIMYECTBO BEIIIECTBAa, MOJIb, MOJISIpHAs Macca, MaccoBas JIOJII XHMHYECKOTO
3JIEMEHTa B COCIHMHEHHWH, MOJSIPHBIM OOBEM, OKCHH, KHCJIOTAa, OCHOBAHUE, COJIb,
AIIEKTPOOTPUIATESIBHOCTb, CTENIeHb OKHCJICHHUSI, XUMHYCCKasT peakmus,
KJacCU(PHUKAIMST PEAKIMI: pEaKUHW COCIUHEHUsSI, PEaKIU! Pa3JIOKEHUs, PEaKIIHuH
3aMeNIeHUs, peaKIuu 00- MEHa, YK30- U DHIOTEPMHUYESCKHUE PEaKIINH; TEeIIIOBOH 3 dekT
peaxkIiu; sIApO aToMa, SJIEKTPOHHBINA CIIOH aToMa, aTOMHasi OpOuTallb, paglyC aToma,
XUMHUYECKasl CBSI3b, MOJISIPHASI U HETIOJISIPHAsT KOBAJICHTHAsI CBsI3b, HOHHASI CBSI3b, UOH,
KaTHUOH, aHWOH, PacTBOpP, MaccCoOBas JIOJsl BemiecTBa (MPOIIEHTHAasi KOHIICHTPAIUsI) B
pacTBOpE;

2) unrocmpupoéams B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHSATHH (cMm. 1. 1) m
MPUMEHSTH OTH ITOHSITHSI TIPU OMMUCAHUU BEIISCTBU UX MMPEBPAICHHUN;

3) ucnoavzo8ams XUMHYECKYIO CHMBOJIMKY IJII COCTaBICHUs (hOPMYJ BEHISCTB U
YPaBHEHUMN XUMHUYECKUX PEAKIIU;

4) onpedenssms BAIICHTHOCTH aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIIMHCHHSX; CTCIICHb
OKHCJICHUSI DJISMCHTOB B OWHApHBIX COCIHMHCHUSX; IPUHAUICKHOCTh BEIISCTB K
onpeneiEHHOMY KJacCy COeOWHEHHH 110 ¢opMmysiaM; BHJ XHUMHYECKOW CBSI3H
(KoBaJICHTHasI 1 MIOHHAs) B HCOPTAaHUYECKUX COCIMHCHHUSIX

5) packpwvieams cmoica Ilepuonudeckoro 3akona J[.M. MeHmeneeBa: 1eMOHCTPUPOBATH
IMOHUMAaHHUE TICPHOJINYCCKON 3aBHCUMOCTH CBOWCTB XHUMHYECKHX DJIEMEHTOB OT HX
rnmojiokeHusi B llepmoaudeckoil cucTremMe; 3aKOHOB COXPAaHCHUSI MAacChl BEIIECTB,
IMOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYCHUSI, 3aKOHAa ABOTaApO; ONUCHIBANMb U
xapakxmepuzoéams  TaOIM4Hy0 ¢Gopmy lleprnoaudeckoi CHCTEMBI XHUMHUYCCKHUX
DJIEMEHTOB: pa3jinyaTh IIOHSITHS «rJiaBHasi moArpymma (A-rpynna)» U «noOodHas
noarpynmna (b-rpynma)», Manble U OOJbLIME IEPUOABI; COOMHOCUmMb OOO3HAYCHUS,
KOTOpbIC UMEIOTCs B Tabnuiie «Ileppoaudeckas cucremMa XMUMAYECKHUX 3J1e- MeHTOB [ . 1.
MenneneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHUMHYECKHUX
3JIEMEHTOB (COCTaB M 3apsij sijipa, OOIllee YMCIO 3JIEKTPOHOB M paclnpenesieHHe X Mo
AIEKTPOHHBIM CIIOSIM);

6) kraccugpuyuposams XUMHUYECKHE DIEMEHTBI; HEOpPraHUYeCcKHe BeleCcTBa;
XUMHYECKHE pEeaKIUu (M0 YUCIIy U COCTAaBYy YYACTBYIOIIMX B PEAKIUU BEIIESCTB, IO
TermioBoMy 3¢pdeKTy);

7) xapakmepuzogams (onucvléams) OOIIHME XUMHYSCKHE CBOWCTBAa BEIISCTB
pa3IUYHBIX KJIACCOB, MOJTBEPK/Iasi ONUCAaHUE TPUME- PaMH MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;

8) npoenozuposams CBOUCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAa4E€CTBEHHOI'O COCTaBa;
BO3MOYKHOCTH IMMPOTEKAHUSI XUMHUUYECKUX Mpe- BPAILICHUU B PAa3JIUUYHBIX YCIIOBUSIX;



9) 6biuuCcIAMbL OTHOCUTEJIBHYIO MOJIEKYJISIDHYIO M MOJISIDHYIO MAacChl BEIECTB;
MAaCCOBYIO JOJIIO XHMHUYECKOTO dJIEMEHTa 110 (POopMyJie COCTMHEHUS; MAaCCOBYIO JIOJIIO
BEILIECTBA B pacTBOPE; MPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMHUYECKOI peaKIuu;

10) npumensams OCHOBHBIE OI€pallUN MBICIMTEIBHONU JIEITEIBbHOCTH — aHalu3 H
CUHTE3, CpaBHEHHE, OOOOIIeHUEe, CHUCTEMAaTH3aluIo, KiIacCU(PUKAIINIO, BBISIBIICHUEC
OPUYUHHO-CIEJICTBEHHBIX CBSI3€M — JJIsI U3YUYEHUSI CBOMCTB BEUIECTB M XHUMHUUYECKHX
peakmuii; eCTeCTBeHHO-HAay4YHBIE METOAbl MO3HAaHWUs — HaOIIOJeHHUEe, HW3MEpeHHeE,

MOJIEJINPOBAHUE, IKCIIEPUMEHT (PEalbHbII U MBICJICHHbIN);

11) cnedosams TpaBUIaM IOJIB30BAHUS XHMMHYECKON IIOCYJIOM U J1abopaTOpHBIM
o0opyaoBaHHEM, a Tak)Xe IMpaBWiiaM OOpalICeHUs C BEIIECTBAMU B COOTBETCTBHUM C
WHCTPYKIHSIMHA IO BBIMOJIHEHHUIO JIA0OPATOPHBIX XMMHYECKUX OMBITOB IO MOJYYCHUIO U
coOupaHuI0 Ta3000pa3HBIX BEIISCTB (BOAOpOJA U KHCIOPOAAd), MNPUTOTOBIICHUIO
pacTBOPOB C OONpPEAEIEHHON MacCCOBOM OOJIEN PACTBOPEHHOIO BEIIECTBA; MJIAHUPOBATh U
OPOBOJUTh XUMHUUYECKHE OHKCHEPUMEHTHI MO pPacHO3HABaHUIO pPacTBOPOB IIejoYed u
KHMCJIOT C MOMOIIBIO HHAUKATOPOB (JITakMycC, (peHOoAPTaTIEuH, METHJIOPAHK U Ap.) .

9 KJIACC

1) packpwieamsb cmblcl OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMHUUYECKUHN DIIEMEHT, aTOM,
MOJIEKyJia, MOH, KaTUOH, aHUOH, IPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD,
3IEKTPOOTPHUIATEIILHOCTh, CTENEHb OKHCIEHHS, XUMHYECKass peaklus, XUMHUYecKas
CBsI3b, TEIUIOBOHN 3 (PeKT peakuu, MOJIb, MOJSIPHBIM O00BEM, PAaCTBOP; JICKTPOJIUTHI,
HERJICKTPOJIUTHI, DAJICKTPOJIUTUYUECKAsl AUCCOMAIlMs, peakKIUuu HOHHOro oOMeHa,
KaTajJau3aTop, XHMHYECKOE paBHOBecHE, oOpaTHMbIE U HeoOpaTHUMBbIE pEaKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIbHBIE  pEaKIIHU, OKUCJIUTENb, BOCCTaHOBHUTEINb,
OKHMCJICHHWE M BOCCTAHOBJIEHHE, aJUUIOTPONUs, aM(POTEPHOCTb, XHUMHYECKas CBS3b
(KkoBaJIeHTHas1, HWOHHAasl, MeETa/UIMYecKas), KpHUCTaJLJIMYecKass peuéTka, KOppo3us
METaJUIOB, CIUIABbI; CKOPOCTh XWMMYECKOH peaKuuH, HOpeAebHO JOIIyCTHMAas
kouueHTpanusa (ITJ1K) BemiecTna;

2) unrocmpupoéams B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHSATHH (cMm. 1. 1) wm
OPUMEHSTH 3THU MOHSITHUS IPU OMUCAHWHU BEIIECTBU UX NPEBpAICHUI;

3) ucnonvzoeams XMUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHUS (GOpMYyJ BELIECTB U
YpPaBHEHUM XUMHUYECKUX PEAKIIHU;

4) onpedenamsb BAJICHTHOCTh M CTENEHb OKHCJICHUS XHMHYECKHX DJJIEMEHTOB B
COCIUHEHUSIX Pa3JIUYHOI0 COCTaBa; NMPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIaccCy
coeqUHEHUW 1o ¢dopMyiiaM; BHA XHUMHUYECKOW CBsI3U (KOBaJICHTHasl, HWOHHAas,
METaJUIMYeCcKasi) B HE- OPraHUYeCKHUX COCAMHEHHUSX; 3apsiJi MOHaA 110 XHUMHUYECKOU
bopmy- ne; xapakTep cpeabl B BOOHBIX PAaCTBOpPaX HEOPTraHUYECKUX COCIMHEHUM, TUII
KPUCTAJUIUYECKOM PEeIIETKH KOHKPETHOT'O BEIIECTBA;

5) packpuwsieams cmuica Ilepuoagnueckoro 3akoHa .M. MenneneeBa u 1eMOHCTPUPOBATH
ero INMOHUMAaHHUE: OnuUcvleamsv U xapaxkmepuzoeams Tabnuunyro ¢opmy Ilepuonmueckoit
CHUCTEMbI XMMHUYECKHUX PJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas noarpyImna(A-rpyrra)»
u «mobouHast moxarpynmna (b-rpynma)», manbie U OOJBIINE TIEPUOJIBI, COOMHOCUMb
o003HaYeHHsI, KOTOpbIE HMEIOTCSI B MEPUOJUYECKON Tabmulle, C YHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsa sapa,
o0Illee YHCIIO BJICKTPOHOB U paclipedesieHHe HUX MO JJEKTPOHHBIM CIOSIM); OOBACHAMb
o0I1111e 3aKOHOMEPHOCTH B U3MEHEHHUHN CBOMCTB 2JIEMEHTOB M UX COCIWHEHUHN B Ipeaenax
MaJTbIX MIEPUOJIOB U TJIaBHBIX TOJ-TPYIN C YYETOM CTPOSHUS UX aTOMOB;

6) kraccugpuyuposams XUMUYECKHE DIEMEHTBI; HEOpPraHUYeCcKHe BeIleCTBa;
XUMHYECKHE peaknuu (MO0 YHUCIYy U COCTAaBY YYAaCTBYIONIMX B PEaKIIUU BEIIECTB, MO
Ter1IoBoMY (P eKTy, MO U3MEHEHHUIO CTEIICHEeH OKUCICHUSI XUMHUYECKUX IJIEMESHTOB);

7) xapakmepuzoeams (onucvieams) oOMmIMEe W crneuupuIecKue XUMHYECKHE
CBOWCTBA MPOCTBHIX U CJIOXKHBIX BEIIECTB, IOATBEPKJasi OMHCAHHUE MOpUMEpPaMH
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOMINX XUMHUYECKUX PEAKIIHIHA;

8) cocmaenams ypaBHEHUSI DJIEKTPOJIUTHYECKON AMCCONHAIIMN KHUCIIOT, HIEIOYed Hu



COJICH; TOJIHBIE M COKpAIlEHHBIC ypPaBHEHUs pe- aKIHUW MOHHOTO OOMEHa; ypaBHEHHS
peaKHHﬁ, IMOATBCPIKAAOIIUX CYIICCTBOBAHUC T'€HETHUYESCKOMN CBsI3U MCXKAY BCIICCTBaAMHU
Pa3IU4YHBIX KJIACCOB;

9) packpviéamsb CYIIHOCTb OKHUCIIATEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEACTBOM
COCTAaBJICHUSI AJIEKTPOHHOI' O OajiaHca 3TUX PeaKLUii;

10) npocno3upoeams CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS;
BO3MOKHOCTH IMMPOTCKAHUA XUMHNUYCCKHUX HpeBpameHHﬁB Pa3JINIHBIX YCIIOBUAX,

11) evlyucasims OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO YW MOJISIDHYIO MAacChl BEIIECTB;
MAaCCOBYIO JOJIF0O XHUMHUYECKOrO 3JeMEHTa 1o (opMyJie COCIAHMHCHUS, MAaCCOBYIO OO
BEIIIECTBA B PAaCTBOPE; MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOU PEaKIINU;

12) credosams TIpaBUJIaM TIOJIB30BaHUSI XUMHUYECKOW TOCYJIOW U J1a0OpaTOPHBIM
obopyJioBaHHEM, a TaKXKe IIpaBWjIaM OOpalIeHUs C BEIISCTBAMH B COOTBETCTBHUU C
UHCTPYKIUSIMHU TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OITBITOB MO MOJYYECHUIO U
coOHpaHUIO Ta3000pa3HBIX BEIISCTB (aMMHAaKa U YTJICKHUCIIOTO Ta3a);

13) nposooums PpeaKkluu, IMOJATBEPIKIAIONINE KAa4YEeCTBEHHBIM CO- CTaB Pa3IMYHBIX
BEIIIECTB: paclo3HaBaTh OIBITHBIM IIyTEM XJIOPUJI- OpOMUJI-, HOJUO-, KapOoHaT-,
docdar-, cunmkar-, cynbdar-, THIPOKCUA-UOHBI, KATHOHHBI aMMOHUSI W HOHBI
H3YYEHHBIX METAJUJIOB, MNPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpaxX HEOPraHUUYECKUX
BEIIIECTB;

14) npumensms OCHOBHBIC OIIE€paAIlUH MBICIUTEILHON JIEITSIPHOCTH — aHalu3 |
CHUHTE3, CpaBHEHUE, 0000IEHNEe, CUCTEMAaTHU3aIHIO, BEISIBICHUE MTPUYIYUHHO-CJICICTBEHHBIX
CBsI3e — 1A HU3YYECHUS CBOMCTB BEIICCTB U XUMHYECKHX  pEaKIuii;
€CTECTBEHHO-HAyYHBbIE METOJIbI TTO3HAHUS — HAOJIOJICEHUE, U3MEPEHHUE, MOJACITUPOBAHME,
SKCIIEPUMEHT (peajIbHbIA U MBICIICHHBIN ).



I11. TemaTu4eckoe NJIAHMPOBaAHHUE

8 kiacc

IIpumepHBIe TEeMBI,

packpbIBaKoIIMe
AaHHBIMPa3ae) OCHOBHBIE BHBI JeSTeILHOCTH CBA35b ¢ IPOrpaMMoii
IpOrpamMmel, u Ocnosnoe conepikanue ofyuaronzerocs 0P BOCIIUTAHUS
KOJINY€eCTBO YaCOB,
OTBOAMMOE HA UX
n3yueHue
Paspea 1. IlepsoHayanbHble XMMUYECKHE NOHATHSA (20 4)
Tema 1. Xumusa — IIpenmer xumuu. Posib XuMuu B JKHU3HU PackpbIBaTh CMBICI U3y4aeMBbIX TOHATUI. bubmoreka [JOK [Tonnmaromuit

BasKHas o0macTh
€CTeCTBO3HAHHUA W
NPAKTHYeCKOMH
esITeJTbHOCTH
YeJioBeKa

(6w

gejoBeKa. XHUMHS B CUCTEME HayK.
Metoasl no3HaHuUs B XuMuu. Tena u
BeniectBa. Gu3nyeckne CBOMCTBABEIIECTB.
ArperaTHoe COCTOSHUE BellecTB. UncTeie
BeniecTBa U cMecu. CriocoOBI pa3aesieHus
cMmeceil. duznyeckue U XUMHYECKUe
siBieHus. [IpH3HaKU U yCIOBUS MPOTEKAHUS
XHUMHYECKUXPEeaKIUi. 3HAKOMCTBO C
NpaBwIaMu 0€30MaCHOCTHH NTpUEMaMu
paboThl B XUMHUYECKOH 1a00paTOpHH.
JdeMoHcTpanuu

1. JlaboparopHoe oGopynoBaHHE.

2 . Paznu4Hble BUIBl XUMHYECKOUIIOCY IIBI.

3. OO6pa3usl BeuecTs.

4 . Cioco0slI pa3aesieHus: cMecei
(bunerpoBaHue, BhITapUBaHUE,
IUCTHIUISILIUSL, XpoMaTorpadus).
JlaGopaTopHBbIe ONBITHI:

Onucanre (GU3NYECKUX CBOWCTB BEIISCTB.
Pa3nenenne cmecu ¢ IOMOUIBIO MarHuTa.
IIpakTyeckue padoThI:

Ne 1. IIpaBuna paboTel B nabopaTtopuuiu
npuéMbsl oOpaleHus ¢ 1abopaTOpHBIM
000pyIOBaHHEM.

Ne 2. Pazngenenue cmeceit (Ha npumepe
OYHMCTKU OBAPEHHOMN COIN)

1. PackpbIBaTh poiIb XUMHUH B IPUPOJIE 1
JKU3HU YeJIOBeKa, €€ CBsI3b C APYTUMHU HayKaMu
2. PaznuuaTh YUCTHIE BEIIECTBA H CMECH;
OJTHOPOJIHBIE M HEOHOPOJHBIE CMECH .

3. Paznuuarh Gusnyeckrue U XUMHYECKHe
SIBTICHUSL.

4. OmnpenensaTh NpU3HAKH XUMHYECKUX
peaxyil ¥ yCIOBUS UX MPOTEKAHHUS .

5. CiienoBath npaBuiaM HOJIb30BaHUS
XMMHUYECKOH IOCY0i U 1a00paTOpHBIM
o0opyoBaHUEM, a TAaKXKe IpaBUIIaM 0OpaleHns]
C XUMUYECKHMH BELIECTBAMH B COOTBETCTBUY C
UHCTPYKLHUSMHU 10 BHITIOJHEHUIO
HNpaKTHYECKUX PaboT.

6. [lnaHUpOBAaTh U NPOBOJUTH XUMHUECKUN
9KCIIEPUMEHT 10 U3YYEHHIO U OIHCAHHIO
(U3UYECKUX CBOWCTB BELIECTB, CIIOCOOOB
paszaeneHus: cMeceil BEIIeCTB .

7. Vcnionb30BaTh MpH BIMIOJIHEHUU YUeOHBIX
3aIaHUI U B MPOLIECCE UCCIEN0BATEIbCKON
JeATeJIbHOCTH Hay4YHO-TIONYJIAPHYIO
JUTEPATYPY XMMUYECKOTI'O COEPIKaHM,
CIIpaBOYHBIE MaTepualsbl, pecypcsl HTepHeTa.
8. BeicTpanBarh pa3BEpHYThIe MUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOW Ha HHPOPMALHIO U3
y4eOHHMKa M CIIPABOYHBIX MaTEPHANIOB,
IPaMOTHO HMCIOJIb30BaTh U3y4EeHHBII
TIOHATUMHBIN annapar Kypca XUMHUHU

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

CONPUYACTHOCTH K
MPOIIJIOMY, HACTOSIIEMY 1
O6ynymemy Hapona Poccun,
TBICSTYEJIETHEH HCTOPUH
poccuiickoit
roCy/lapCTBEHHOCTH Ha
OCHOBE HCTOPHYECKOTO
MPOCBEIIEHNs, POCCHICKOr0
HAIlMOHAJIBHOT O
HCTOPUYECKOT0 CO3HAHMS.

[IposiBastomuii yBaskeHue K
HCTOPHYECKOMY U
KYJIBTYPHOMY HACJIE/IHIO CBOETO
u Apyrux HaponoB Poccun,
CHMBOJIaM, NIPa3IHUKaM,
HaMATHHUKAM, TPAAULUAIM
HapoJI0B, NPOXKHUBAOIIUX B
pOIHOM cTpaHe.

Tema 2. BemecTBa
U XUMHYECKHE PeaKiuu

(15 u)

ATOMBI ¥ MOJIEKYIBI . XUMHUECKUE
3J€MEHTHI . 3HaKu (CHMBOJIbI)
XUMHUE-CKUX 3]1eMeHTOB . [IpocTsie
CIIOKHBIEBEIIECTBA .
ATOMHO-MOJIEKYJISIPHOE YUCHHUE .
Xumnyeckas popmyna. BaneHTHOCTB
aTOMOB XHUMHYECKHUX 3JIEMEHTOB . 3aKOH
TIOCTOSIHCTBA COCTaBa BemiecTs . OTHOCH-

1. IIpuMeHSTh eCTECTBEHHO-HAyIHbBIE
METO/IbI TO3HAHUS (B TOM UHUCIIE
HaOnroeHNe, MOICIUP OBAHUE,
SKCHEPHUMEHT) U OCHOBHBIC ONEPALUU
MBICITUTEIbHON AEATeNbHOCTH (CpaBHEHUE,
KkiaccuduKanus) 1 U3y4eHHs BEIIECTB U
XUMHYECKUX peaKIuil.

2. PackpbIBaTh CMBICI H3Yy4aeMbIX MOHATHN

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

OpueHTHPOBaHHBIN Ha
MIPUMEHEHNE 3HAaHUHN
€CTECTBEHHBIX M COIUABHBIX
HayK JUISl peIIeHHs 3a/1a4 B
00JIacTH OXpaHbBI PUPOABI,
TUTAHUPOBAHMS CBOUX
MOCTYIIKOB U OLICHKU HX



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

TeNlbHasl aToMHasi Macca . OTHOCUTENbHAS
MOJEKyJIsIpHasi Macca . MaccoBasi JOJIst
XAMHYECKOTO JIEMEHTA B COCAUHEHUH .
du3uyeckne ¥ XUMUYECKUE SBIICHUS.
Xumnueckast peakuus. IIpuszHaku u
YCIIOBHSI IPOTEKAHMS XUMHYECKUXPEAKITNH.
XuMH4yeckue ypaBHEHUSI.

Tunsl XUMHYECKHUX peakuii (coeTnHe s,
pa3JIoKeHHUs, 3aMeIIeHus, oOMeHa). 3aKOH
COXpaHEHUS MacChI BEIIECTB .

M B. JIoMOHOCOB — y4€HBIN-
SHIIUKIOTIEJUCT.

JdeMoHcTpanuu

duznueckue ABICHUs (pacCTUPaHHUE
caxapa B CTyIIKe, KHIIEHHE U
KOHJICHCAIIUSI BOJBI K T. 1.).
Xumunyeckue siBIeHHs (TOpEHHE CBEYH,
pasyio’KeHHe caxapa, B3auMoiecTBHe
CEepHOU KHCIIOTHI C XJIOpUIOM Oapus,
pa3znoxenue ruapokcuaa meau(1l),
B3aMMOJIEHCTBHE kKeJe3a C CEPOH,
B3aMMOJICHCTBHE XKeJle3a C paCTBOPOM
comu meau(Il)) .

OmnBIT, WUTIOCTPUPYIOIIUN 3aKOH
COXpaHEHUS MacCHhl.

JlabopaTopHbIe ONBITHI:

IIpumeps! pHU3MUECKUX ABJICHUN (TUIaBICHHUE
BOCKa, TastHUE JIbJa).

IIpuMmepsl XUMHUYECKHUX SIBJICHUN
(npoxanuBaHUE MEJIHOI POBOJIOKH,
B3aMMOJICHCTBHE MeJia C KUCIOTOM).
Mopenu aTOMOB U MOJIEKYIIL.

Bobrunciienus

OTHOCHUTEIBHON MOJIEKYIJISIPHON

MacChl BEIIIECTB;

MacCOBOM JI0JIM XUMHUYECKOTO 3JIEMEHTa 110
dbopMyIie coesrHEHUS

U 3aKOHOB U IIPUMEHATH 3TH IIOHATUS IPU
ONMCAaHUU CBOWCTB BEIECTB U UX
NpeBpalleHui .

3. Paznmuars Qpusnueckne M XUMHIECKUE
SIBIICHUS, OOBSICHITH UX CYIIHOCTB C TOUKH
3pEHUs AaTOMHO-MOJIEKYJIIPHOTO yYCHUS.

4. OmpenenaTs NPU3HAKA XUMHYECKUX
peakuuii, ycioBus UX NpOTEKaHHUS.

5. OOBACHATH CYIHOCTH (PU3HYECKUX U
XUMHUYECKUX SBICHUH C TOUKH 3PEHUS
aTOMHO-MOJICKYJIAPHOTO YYCHHUSI.
6.KnaccuduiupoBaTh XUMUYECKUE PEAKLIIUU
(110 yMCTy M COCTAaBY pearupyomux 1
00pa3yoLuxcs BEIIECTB).

7. CoctaBnsTs pOpMYIIBI ONHAPHEIX BEIIECTB
10 BJICHTHOCTH U ONPEAENIATh BAJICHTHOCTb
1o ¢popMyJiaM BeILIeCTB.

8. PaccraBnsaTh k03¢ GULNEHTHI B
YpaBHEHUSX XUMHYECKUX PEaKIIHH.

9. CireoBath npaBuiIaM MOJIb30BAHHS
XMMUYECKOH IOCY/10H 1 1a00paTOpHBIM
00opysoBaHUEM, a TAKXKE IpaBHIaM
o0paleHus ¢ BELEeCTBAMU B COOTBETCTBHU C
UHCTPYKLHUSMHU I10 BHITIOJHEHUIO
nabopaTOPHBIX XUMHYECKUX ombIToB. 10..
Vcrionb30BaTh NpH BHITNOJHEHUH YueOHbBIX
3aJJaHUH U B NIPOLIECCE UCCIIEI0BATENBCKON
JeATeJIbHOCTH HaYYHO-TIONYJIAPHYIO
JUTEPATYPY XMMUYECKOTI'O COIEPIKaHM,
CIIPaBOYHBIE MAaTEPUAIIBI, PECYPCHI
WurepheTa.

11. BeicTpauBarh pa3BEpHYThIE IUCbMEHHbBIE U
YCTHBIE OTBETHI C ONOPOW Ha HHGOPMALHIO U3
y4eOHHMKa U CIIPABOYHBIX MaTEPHANIOB,
IpPaMOTHO MCIOJIB30BaTh U3y4EeHHBIN
TMOHATUIHBIN anmapaT Kypca XUMUH.

BO3MOXKHBIX TIOCIICICTBHIA JIJIst
OKpYKalowel cpeapl.

JleMOHCTPUPYIOIIHI HABBIKA
HaOJII0IeHUH, HAKOIUIEHHS
(haKTOB, OCMBICIIEHHUS OIIBITA B
€CTECTBCHHOHAYYHOU 1
TYMaHUTAPHOH 00JIaCTSIX
MO3HAHUSI, KCCIIEI0BATEILCKOM
JIESITEIILHOCTH.

Paznen 2. BaxHeitnme NMpeACTAaBUTEIN HEOPraHu4eCKUX BelleCTB

(30 v)

Tema 3. Bo3ayx.
KucJaopona.

IMonsiTne 06 okcuaax
(CR))

Bo3nyx — cmech razos. CocTtas
Bo3ayxa. Kucnopon — sieMeHT u
npocTtoe BeriecTBo. O30H —
aJUI0TpONHas MoAUGUKALH KUCIIOPOaa.
HaxoskneHue Kuciaopoza B MpUpPOIE,
(usnyeckue U XUMHUYECKHE CBOMCTBa
(peakumu OKHUCIICHUS, TOPCHUE).
YcnoBust BO3HUKHOBEHUS U
npekpaieHus ropenus. [Toasitue 06

1. PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHATUU U MPUMEHSITh 3TH HOHSITUS IIPHU
ONHMCAaHUM CBOHCTB BEIIECTB U UX
OpeBpalieHuH.

2. XapakTepu3oBaTh (ONMUCHIBATH) COCTAB
BO31yXa, (pU3NYECKHue U XUMUYECCKHUE
CBOMCTBa KHCIIOPOa, CIIOCOOBI €ro
MOJIy4€HHUSI, IPUMEHEHUEH 3HAUYCHUE B
MPUPOAE U KU3HHU JEIOBEKa.

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

Pa3BuBaromuii HaBbIKU
HCIIOb30BAHHS PA3INIHBIX
CpEJICTB MO3HAHMS, HAKOIIJICHHS
3HaHUI 0 MUpe (S3BIKOBAS,
YUTATENIbCKas KyIbTYpa,
JIeSITENIHOCTD B
WHPOPMAIOHHON, ITU(POBOI
cpene).



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

OKCH/IaxX.
Crioco65I ITOJTydeHUsI KUCJI0poaa B
J1aG0paTOPUN U IIPOMBIIIIIEHHOCTH.
IIpumenenue kuciopoaa. Kpyrosopor
KHciopoaa B npupoxe. TerutoBoit adppexr
XUMHYECKOH peaKIny, IOHSTHE O
TEPMOXHUMHYECKOM YPaBHEHHH, dK30- U
SHAOTEPMHUYECKHUX peaKnusix. ToIIuBo
(HedTH, yrois U MeTaH). 3arpsi3HeHre
BO3/yXa, CLIOCOOBI €T0 IPeIOTBPAIICHUS.
Ycunenne mapHUKOBOro dddekra,
pa3pylieHre 030HOBOTO CJIOS .

JleMOHCcTpa UK

BzanmoneiictBue docdopa, cepsl u
JKeJie3a ¢ KUCJIOPOJIOM (BO3MOXKHO
HCITOJIb30BaHUE BUACOOIBITOB).
OnpeneneHre coaepKaHus
KHCIJIOpO/ia B BO3JIyXe.

OTBITHI, IEMOHCTPHUPYIOIIHNE YCIOBUS
BO3HHKHOBCHHS U MPEKPAIICHHUS
TOpEHUSI.

JlaGopaTopHBIii ONIBIT:
O3HakoMJIeHHE ¢ 00pa3LaMu OKCHJIOB.
ITpakTuyeckas pabora:

Ne 3 . [Tonmyuenue u cobupanue
KHCJIOPOJ1a, U3yUYEeHHUE €ro CBOICTB.
Beruuciaenus

— MOJICKYJISIPHOW MacChl KUCJIOpOJa

M 030Ha HA OCHOBAHWU aTOMHOW MacChl
XHMHYECKOI0 3JIEMEHTa

3. CpaBHHBATh PEaKIUH TOPEHUS H
MEJJICHHOT'O OKHUCJICHUSI.

4. CobupaTh TPUOOPHI IS MOy YESHHUS
KHCJIOpOJa (BBITECHEHHEM BOJBI U BO3/1yXa).
5. Pacnio3HaBaTh OMBITHBIM ITYTEMKHUCIOPOI.
Hcrionb30BaTh XUMHYECKYIO CUMBOJIUKY
TS cOCTaBJIeHUs] GOPMYJI BEIIECTB,
MOJICKYJISIDHBIX YPaBHCHUI XUMHUYECKHUX
peakuuii ¢ y4acTheM KHUCIIOpo/a.
6.00BSICHATH CYIIHOCTH 3KOJIOTHIECKUX
npoGJieM, CBSI3aHHBIX C 3arpsi3HCHHEM
BO3/yXa.

7. CrietoBaTh MpaBuiiaM 0€30MacHOM
paboThI B JabOpaTOpUM MpU
HCITOJIb30BaHH U XUMHUYECKOM TTOCYABI U
060pyIOBaHMUs, a TAK)KE MPaBHIIaM
o6pallleHHs C TOPIOYHNMH BEIICCTBAMH B
OBITY.

8. IimaHupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XHMHYECKHE SKCIIEPUMECHTHI,
MMPOBOJIUTH HAOJIFOICHUS, JIeJ1aTh BBIBOBI
10 pe3yJIbTaTaM SKCIIEPUMEHTA.

9. YyacTBOBaTh B COBMECTHOI paboTeB
rpymme.

10. Mcnonb30BaTh MPU BBHITOIHEHUH
y4eOHBIX 3aJJaHUi U B TIpo1iecce
HCCIIeJOBATEIILCKOMN €SI TeIbHOCTH
Hay4HO-TIOIYJISIPHYIO JINTEPaTypy
XUMHUYECKOTO COJIEP)KaHMsI, CIIPABOYHbIE
MaTepuaibl, pecypcbl MHTepHera.

11. BeicTpauBaTh pa3BEPHYTHIE
IMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOI Ha
nH}pOpMaLHIO N3 yYeOHHKA U CIIPaBOYHBIX
MaTe- pUajioB, IPAMOTHO UCIIOJIb30BaTh
U3yYCHHBIN MOHITHWHBINA anmapar Kypca
XUMHU.

JIeMOHCTPUPYIOIINHA HAaBBIKH
HaOJIFO/ICHUIT, HAKOTUICHUS
(haKTOB, OCMBICIICHHS OIIBITA B
€CTECTBCHHOHAYYHOU 1
TYMaHUTApPHOH 00JIACTSIX
MO3HAHUSI, MCCIIEI0BATENIBCKOM
JIEATEILHOCTH.

Tema 4.
Boaopoa.
Ilousitue o
KHCJI0TaXHu
COJIAX

(CR))

Bonopon — snemeHT u nipoctoe
BeulecTBo. HaxoxaeHue B npupose,
(usnyeckue u XuUMHUYECKHE CBOMCTBa (Ha
npuMepe B3auMOJICHCTBHUS C HEMeTaJlIa-
MH Y OKCHJIaMH METaJUIOB), IPUMEHCHUE,
CHOCOOBI TTOJTYYCHUSI.

IToHsiTHE O KUCIIOTaX M COJISIX.

JemoHncTpauuu

Ilomygenune, cobupanue u pacro3HaBaHUE
BOJIOPOJA .

T'openue Bomopona .

1. PackpbIBaTh CMBICIT H3y4aeMbIX
HOHATHUM Y IPUMEHSITh 3TH MOHSITHUS IIPU
ONHMCAaHUM CBOHCTB BEIIESCTB U UX
OpeBpaIleHUH.

2. XapakTepu3oBaTh (ONUCHIBATE)
(usnyeckne u XMMHUYECKHE CBOICTBa
BOJIOPOZa, CIOCOOBI €TO MOJIYYCHHUS,
MpUMEHEHHE .

3. Cobuparh npubOp U MOTYyYEHUS
BOJIOpOJA.

4. Micrionp30BaTh XUMHUYIECKYTO
CHUMBOJIMKY JUIsI COCTaBJICHHUS (popmMy

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

HNwmeromuii u pa3BUBarOLINN
OITBIT 3KOJIOTUYECKHU
HaIpaBJIEHHOM,
OPUPOAOOXPAHHOM,
pecypcocbeperaroneit
JeATEIIbHOCTH,
Y4acTBYIOIIHUH B €TO
npruoOpEeTeHNH APYyTUMU
JIFOTBMH.

[IposiBnstomumii HHTEpPEC K
MPaKTHIECKOMY U3YIEHHIO
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BzaumopeiictBue Bogopoaa ¢
okcumommenu(1l)

JlaGopaTopHBIH ONBIT:
BzaunmopelicTBue KHCIOT ¢ METaJjaMH.
IIpakTnyeckasi padora:

Ne 4 . Tlony4yeHue u coOUpaHHEe BOJIOPOA,
HU3yUYEHHE €ro CBOMCTB

Botuucnenusn

MOJICKYJIIPHOI MaccChl BellleCTBa Ha
OCHOBaHHMH aTOMHOM MacChl XUMHUYECKUX
3JIEMEHTOB

BEIIIECTB, MOJICKYJISIPHBIX YpaBHSHUH
XUMHYSCKHUX PEAKIINH C yIaCTHEM
BOJIOPOJIA.

5. CnegoBarh mpaBuiiaMm 6€30MacHOMN
paboTHI B 1abopaTopuu IpH
HCITOJIF30BAHUH XUMHUYECKOH MOCYIBI 1
000py10BaHHUsl, a TAK)KE IIpaBUIaM
oOpamieHus ¢ TOPIOYMMH BEIIECTBAMHUB
OBITY.

6. ImaHupoBaTh U OCYIIECTBISATH HA
MPAKTHKE XUMHYSCKHE SKCIIEPUMECHTHI,
MPOBOJIUTH HAOIFOACHHUS, CTIATh BHIBOJIBI
0 pe3yJpTaraM 3KCIEPUMEHTA.

6. YgacTBOBaTh B COBMECTHOM paboTe B

rpymnme

npocdeccuit u Tpyna
Pa3IMYHOrO posia, B TOM YHCIIE
Ha OCHOBE IIPUMEHEHHS
HpPEIMETHBIX 3HAHHH.

Tema 5.
KoauuecrBeHHbIe

OTHOIUCHUS B XUMUHU

KonnuectBo BemecrBa. Monb. MonspHas
Macca. 3akoH ABorajapo. MomsipHbIil
00BEM razoB. PacuéTel 10 XMMHYECKIM

1. PackpbIBaTh CMBICII U3y4aeMbIX
MOHSITUA M NPUMEHSITh 3TH IOHSTHS, a
TaK)X€ U3y4YEHHBIE 3aKOHBI U TEOPHUH IS

bubmroreka [IOK
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Pa3BuBarommii HaBBIKH

HUCIIOJIb30BaHUA Pa3IMYHbIX

CPEACTB IMO3HAHUA, HAKOIUICHUS

(4 ) YPaBHEHHUSAM. pelIeHHs pacYETHBIX 3a/1a4. 3HaHMH O MHpe (A3BIKOBas,
HeMOHCTpaHI/Iﬁ 2. BBIYHCHATH MOJISIpPHYIO MaccCy ) yuTarebcKas KyJlbTypa,
OO6pa3Ipl BEIECTB KOTUYECTBOM 1 MOJIb. BCIICCTB; KOJMYECTBO BEIICCTBA, O0BEM JIeATEIBHOCTD B
Boruucnenus rasa, Maccy BemeCT_],sa; nHpopMaoHHOW, 1MppPOBOH
_. 3. [IpoBOAUTE PacU&ThI 10 yPAaBHEHHSIM
00bEMa, KOJIMYECTBA BEIIECTBA ra3a 1o XMMUYECKHX PEaKIUii: KOIMYCeCTRa, cpene).
€ro U3BECTHOMY KOJINYECTBY BEIIECTBa 06BEMA, MACCHI BEMIECTRA O
H”H__O&’éMy; U3BECTHOMY KOJHMYECTBY, 00BEMY, Macce
00BEMOB T'a30B 10 YPABHEHHIO PEAKIMH HA | peareHTOB MM IPOLYKTOB PEAKIIHN .
OCHOBE 3aKOHA O0BEMHBIXOTHOIICHUH 4. BeicTpauBaTh pa3BEPHYThIE NHUCHMEHHBIE
rasos U YCTHBIE OTBETHI C OIOPOii HA MH-
dopmaruio u3 yyeOHUKa U CIIPAaBOYHBIX
MaTepHaioB, [PAMOTHO UCII0JIb30BaTh
U3y4YEHHBIA NOHSITUNHBIN anmnapat Kypca
XUMUHU
Tema 6. Boga. . duspueckyue CBOHCTBA BOABI. AHalu3 1. PackpbIBaTh CMBICI H3y94aeMBbIX BuGmorexa IIOK OpueHTHPOBAHHbIH Ha
PacTBOpbL. H CUHTE3 — METOMbl U3yYeHHs COCTaBa HOHATH ¥ IPUMEHSATH STH MOHATUS https://m.edsoo.ru/7f41837c NpPUMEHEHHE 3HAHM
IonsiTue 06 BOJIBL. [IPH ONMCAaHNUHN CBOWCTB BEILECTB U MX CCTECTBEHHBIX M COLMATBHBIX

ocuoBaHusax (5 4)

XuMHu4yeckue CBOMCTBA BOJIbI

(peakuuu ¢ MeTayuIaMH, OKCUIaMU
METaJJIOB U HEMETAJJIOB).

CoctaB ocHoBanuil. [lonsatue 00
HHIUKATOPaXx .

Bona xak pactBoputens . PactBopsl .
PacTBOpUMOCTH BEIIECTB B BOAE .
Hacsimennsle 1 HEHACHIIICHHBIE
pacTBOpHI . MaccoBasi oJI BEIeCTBa B
pacTBOpE .

Ponb pacTBOpOB B mpHUpOAE U B )KU3HU

npeBpalleHu .

2. XapakTepuszoBaTh GU3HYECKHE U
XUMHUUYECKHE CBOMCTBA BOJbI, €€ pOJb
KaK pacTBOPUTEISI B TPUPOTHBIX
MpoIieccax.

3. CocTaBIATh ypAaBHEHUSI XUMHUYECKHX
peakuui ¢ yyacTheM BOJBI.

4. OOBICHSTDH CYIIHOCTb DKOJIOTHYECKUX
mpoOJieM, CBSI3aHHBIX C 3arps3HEHHEM
MPUPOIHBIX BOJ, CIIOCOOBI OYMCTKHU BOBI
OT IpUMecei, MepHl IO OXpaHe BOJ OT

HayK JUlsl peLIeHUs 3a/1a4 B
005acTH OXpaHbl PUPOIB,
TUTAaHUPOBAHMS CBOMX
MOCTYIIKOB M OLIEHKU MX
BO3MOJKHBIX TOCIIEICTBHIT 1151
OKpPY>Kalollel cpeapl.
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yesoBeka . KpyroBopoT BOJbl B IPUPOJIE .
3arpsi3sHeHHe NPUPOIHBIX Boja . OxpaHa
¥ OYHCTKA MPUPOIHBIX BOJ .
JdeMoHcTpanuu

DIEeKTPOJIN3 BOJABI; CHHTE3 BOJIBI;
B3aUMO/ICHCTBHE BOJBI C METAJIJIAMHU

(Na, Ca) (BO3MOXHO HCIIOJIB30BAHHE
BUZEOMATEPHAIIOB) .

PacTBOpeHHE BEUIECTB C pa3IMYHON
pPacTBOPUMOCTHIO .

HccnenoBaHue pacTBOPOB KUCIIOT U
eI04Yeil ¢ MOMOIIBI0 HHIUKATOPOB.

JlabopaTopHble U MPaKTHYECKHEPA®OThI
Ipakmuuecras paboma:

Ne 5. IIpurotoBjieHHe pacTBOPOB C
onpenenéHHON MaccoBOi fonei
pacTBOpEHHOTO BEIIeCTBa .

Botuucnenusn
— C WCHOJIb30BAHUEM MOHSITUS «MaCCO-
Basl JI0JIs1 BEIIECTBA B PACTBOPE»

3arpsI3HEHMUSI.
5. ImaHupoBaTh U OCYIIECTBIISITH HA
MPaKTHKE XUMHUYECKHE DKCIIEPUMEHTHI,
MIPOBOJUTH HAGIIOICHHUSI, 1€JIaTh BbI-
BOJIBI 10 pe3yJIbTaTaM 3KCIEPUMEHTA .
6. CitetoBaTh paBuiiaM G€30MaCHOM
paboTHI B 1abopaTOpHH IIpU
HCIIOJIb30BAaHUH XMMHYECKOH MoCybl U
000pyIOBaHUS.

7. HpOBOI[I/ITI) BBIYUCJICHUS C

NPUMCHCHHEM IIOHATHUA «MacCCOBass HOJIsA

BENIECTBAB PaCTBOPEN.
8. Mcnonp30BaTh IPH BBHITOJIHECHHH
y4ueOHBIX 3aJlaHHUii U B IIpoliecce
HMCCIIENOBATENILCKON NEATETBHOCTH
HAaY4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT'0 COJIep>KaHMs, CIIPaBOYHbIS
MaTepualisl, pecypcsl HTepHeTa.

9. BeicTpanBarh pa3BEpHYTHIC
NMCBMEHHBIE U YCTHBIE OTBETHI C ONOPOit
Ha uH(pOpMaLHIO U3 yuYeOHHUKA U
CNPaBOYHBIX MaTEPUAJIOB, TPAMOTHO
HCNO0JIL30BaTh M3YUYEHHBINH MOHATHHHBIN
annapaTKypca XMMHHU

Tema 7. OcHOBHbBIE
KJIACChI
HeOPTaHWYeCKUX
coeqNHeHUIt

(11 9)

Knaccudukanus HeopraHn4ecKux
COeJUHEHMH.

OxkcHabl: COCTaB, KJIaCCU(UKALIUS
(ocHOBHBIE, KHCJIOTHBIE, aM(OTEPHBIE,
HecoJieoOpa3yrolne), HOMSHKIIaTypa
(Me>xnyHapoaHasi W TpUBHaJIbHAs).
ITonyuyenue nu xumMu4yeckue CBOMCTBa
KHCJIOTHBIX, OCHOBHBIX U aM(OTEepPHBIX
OKCHUJIOB.

OcHOBaHUA: COCTaB, KiIaCCHU(pUKALIMS,
HOMEHKJaTypa (MeX1yHapoaHas U
TpUBHAJIbHAS), HU3UUECKUE U
XHUMHUYECKHE CBOMCTBA, CIIOCOOBI
noityyeHus . Kucnorsl: cocras,
KJiaccuuKaius, HOMEHKJIATypa,
(usnyeckue U XMMHUYECKHE CBOMCTBA,
CHOCOOBI TTOJTYYCHUSI .

Psin akTHBHOCTH METAJJIOB .

Comu (cpenHue): HOMEHKIIaTypa,
CIIOCOOBI MOJIYYCHHUS, B3aMMO/ICHCTBHE
coseil ¢ MeTajlsIaMH, KUCJIOTaMH,
IIEJIOYaMH U COJISIMHU.

T'eHeTHUecKas CBA3b MEXAY KIACCAMHU
HEOPTraHUYECKUX COCJIMHCHUH .

1. KnnaccuuuupoBaTh U3yvaeMbie
BEILIECTBA 10 COCTAaBY U CBOWCTBAM.

2. CocTaBisATh (pOPMYJIbI OKCHUJIOB,
KHCJIOT, OCHOBaHMI, COJICH U Ha3bIBaTh
UX II0 MEXIyHapOoJHOH HOMEHKJIAType.
3. TIporHo3upoBaTh CBONCTBA BEIIECTB
HAOCHOBE OOIIMX XMMHUYECKUX CBOMCTB
HU3YyYEHHBIX KJIACCOB/TPYIII BELIECTB, K
KOTOPBIM OHU OTHOCSITCS.

4. CocTaBisiTh MOJIEKYJISIDHBIC YPABHCHHUS
peakiuii, WUIFOCTPUPYIOIHNX XUMHUYECKHE
CBOWCTBa 1 CIOCOOBI OJIy4YECHUS BEILIECTB

HM3YYEHHBIX KJIACCOB/TPYIII, & TaKXKe
HOATBEPKAAIOIINX T€HETHUECKYIO
B3aHUMOCBSI3b MEXIy HUMHU.

5. [Ipou3BOAUTH BBIYMCICHHUS TIO
YPaBHEHHUSIM XUMHUYECKUX PEAKIIUH .

6. [TmannpoBaTh U OCYILECTBIISATH HA
MPaKTUKE XUMHUYECKHE IKCIIEPUMEHTEIL,
MPOBOAUTH HAOIIOACHHUS, IEIaTh BHIBOIbI
10 pe3yJIbTaTaM dKCISPUMEHTA.

7. CiietoBaTh IpaBuiiaM Ge30MacHOM
paboTel B mabopatopuu pu

bubmuoteka [JOK
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YyacTByIouil B pellieHHU
MPAKTHYECKUX TPYAOBBIX JelI,
3aza4 (B ceMbe,
o01ieo0pa3oBaTeIbHOM
OpraHu3aluu, cBoen
MECTHOCTH) TEXHOJIOTHYECKON
U COLIMAJIbHOM
HaMpaBJIEHHOCTH, CIIOCOOHBIH
MHULMHPOBATS, IJIAHUPOBATh U
CaMOCTOSITENILHO BBINOJIHATH
TaKOro pojia AesTeIbHOCTb.

Bripaxarormuit
M03HaBaTeJIbHBIC HHTEPECHI B
Pa3HBIX MPEIMETHBIX 00JIaCTSIX
¢ yuéTOM MHANBUIYATIbHBIX
HHTEPECOB, CIIOCOOHOCTEHA,
JIOCTHKEHUM.
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JdeMoHcTpanuu

OO0pa3nbl HEOPraHNYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

BzaumopelictBue pacTBopa cepHOM
KkucaoThl ¢ okcunom menu(ll) .

Peakuus HeWTpanuzamnuu.

BriTecHeHHEe OgHOTO MeTalula OPYTUM U3
pacTBOpa COJU.

JlabopaTopHBbIe ONBITHI:
BsaumoneiicTBrue KHCIOT C METaLIIaMU .
Ilomydenne HepacTBOPUMBIX OCHOBAHHMI .
BzaumopeiicTBre HepacTBOPUMBIX
OCHOBaHHMI C KUCIIOTaMH .

Paznoxxenne rugpoxcuna meau(1l) mpu
HarpeBaHuH.

IIpakTnyeckas padora:

Ne 6 . Penienne skcrieprMeHTaIbHBIX
3a7a4 no TeMe «OCHOBHBIE KJIaCChI
HEOPraHNYeCKUX COCITUHEHHI .

Botuucnenusn
110 YpaBHEHHSIM XHUMHYECKUX peaKIHii

HCITOJIb30BaHUH XUMHUYECKOH MOCyasl U
000pyIOBaHUS.

8. Mcronp30BaTh PH BHITTIOITHEHUH
y4eOHBIX 3aJaHHil U B IIpoIiecce
HCCIIEIOBATEIIBCKOMN eI TETbHOCTH
HayYHO-IIONYJIPHYIO JINTEPATYPY
XHUMHYECKOTO COASp>KaHUsI, CIIPAaBOYHBIC
MaTepHalIbl, pecypchl MIHTEepHEeTA .

9. BeIcTpanuBaTh pa3BEPHYTHIE
IMMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH
Ha HHpopMaIHIo U3 ydeOHMKa 1
CHPaBOYHBIX MaTepHaIoOB, IPaMOTHO
HCIIOJIL30BAaTh U3yYEHHBIN NOHATHHHBIA
ammapaTKypca XUMHAHN

Ctpoenne aToM0B. XHUMH

Paznen 3. Hepnoun'{ecxnﬁ 3aKOH " Hepnozmqeucaﬂ CUCTEMA XUMHYECCKHUX IJIEMEHTOB
yeckas CBsA3b. OKHCJIUTEIbHO-BOCCTAHOBHTEJIbHbIE pPeaKuuu (15 '-I)

J. . MenpaeJieeBa.

Tema 8.
Ilepuoanyeckmii
3aKOH "
Ilepuoauyeckas
cucrema
XHMHYeCKHX
3JIEMEHTOB
MengeneeBa.
Crpoenne artroma
(7 9)

il

ITepBble noONBITKH Kiaccuurauu
XUMHYECKUX 31eMeHTOB. [oHsTHE O
rpynnax CXOIHBIX 3JIEMEHTOB
(11e7I0YHbIE U IEJIOYHO3EMEIbHbIC
METaJUIbl, TaJIOT€HbI, UHEPTHBIE ra3bl).
DJIeMEHTBI, KOTOpbIEe 00pa3yroT
am(poTepHbIE OKCHJIBI U THAPOKCHIIBI.
Ilepronuueckuii 3akoH U
Ilepuoanueckas cucteMa XUMHUYECKHUX
snemenToB/l. 1. Menneneena. [lepuonsi,
rpynmsl, noarpynnsl. Gu3ndecKkuii CMbICI
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMe-
pOB Iepuoja U rpyIimsl.

Ctpoenne aToMoB. COCTaB aTOMHBIX
saep. M3otonsl . DnexkTpoHsl . CTpoeHue
3JIEKTPOHHBIX 000JI0YE€K aTOMOB MEPBBIX
20 XMMHYECKUX 3JIEMEHTOB
Ilepuoanueckoii cuctemsr 1. 1.
Menpeneesa .

XapakTepUCTHKAa XUMHUECKOTO 3JIEMEHTa
1o ero noJjioxkeHuto B Ilepuonuueckoit
cucteme JI. 1. Menneneena.

1. PackpbIBaTh CMBICII IEPUOIUYECKOTO
3aKOHa.

2. [ToHnMaTh CylIeCTBOBAaHHE
MEePpUOANYECKON 3aBUCUMOCTH CBOHCTB
XUMHYECKHUX JIEMEHTOB (U3MEHEHUE
panuycoB atoMoB U D0) U X COCAMHCHUI
OT MOJIOXKEHUsSI B IEPUOAUIECKON cHUCTEME
U CTPOEHUS aToMa.

3. YcraHaBIUBATB CBSI3b MEXY
TOJIO’KEHUEM 3JIEMEHTa B NEPUOJUIECKON
CHCTEME U CTPOCHHEM €ro aToma (CoCTaB U
3apsiy siApa, oOIIee YUCIO JIEKTPOHOB U
pacnpeneneHue ux 1o 31E€KTPOHHBIM
CII0SIM).

4. IIporHO3UpPOBaTh XapaKTep U3MEHEHUS
CBOMCTB 3JIEMEHTOB U UX COCIUHEHUH 110
rpynnaMm u nepuojam Ilepunonuueckoi
CHCTEMBI .

5. XapakTepru3oBaTh XUMHYECKHE
3JIEMEHTHI NIEPBBIX TPEX MEPUOAOB, KaJUs,
KIbIUA 10 WX  IOJIOXKEHWI0 B

Ilepunonuueckoi CHUCTEME ..
3naueHue lleprmoanyueckoro 3akoHa Menneeena.
u IlepruoanyecKkold CUCTEMBI 6. CrnenoBaTh mpaBuiaM  0e30macHOM

bubmuoteka [JOK
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3HaroUMi 1 yBaXKaoUl
JOCTYDKCHMS Halre Poauaer —
Poccum B Hayke, HCKYCCTBe,
CIIOPTE, TEXHOJIOTUsX, OOCBbIC
MO/IBUTH U TPYOBbIC
JIOCTHDKCHUS, TePOEB U
3aiMTHUKOB OTeuecTBa B
MPOILJIOM U COBPEMEHHOCTH.
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XUMHUYECKUX DJIEMEHTOB JJIs1 pa3BUTHS
Hayku u npaxtuku. 1. 1. Menzaenees
— y4€HBIN, I€Jaror U TpaKJaHMH .

JdeMoHcTpanuu

Koporkonepuonnass 1 JIUHHONEPHUOAHAS
opmer [leproandeckoii CUCTEMBI
XuMH4yeckux anemenTos 1. U1 .
Menpeneena .

O3HakoOMJICHHE C 00pa3laMH METAJLIOB

1 HEMETAJUIOB.

JlabopaTopHBIii ONBIT!:
B3aumojeiicTBrue ruipokcuia IMHKa C
pacTBOpaMu KHCJIOT M LISJIoUeh

paboTsr B nmabopaTopun npu
HCIIOJIb30BAaHUH XHMHYECKOH TOCYIBl U
000pyIOBaHHUS.

7. BeicTpauBaTh pa3BEPHYTHIC IUCbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOIl Ha
HHQOpMAITHIO U3 yYeOHNKA U CIIPAaBOYHBIX
MaTepuajioB, IPAMOTHO UCIIOIb30BaTh
W3YUYECHHBIN MOHATHUHHBIN anmnapaT Kypca
XAMHH.

8. lcrnonp30BaTh NP BEIIIOJTHEHUN
Y4eOHBIX 3aJaHUN TeKCTHl yueOHHKa,
cripaBouHBIe Matepuaisl (Ilepnogudeckyro
CUCTEMY XMMHUUYECKHX 311eMeHTOoB J[ . U .
Menzeneesa, TaOIUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHHU U COJICH B BOJIE,
3JIEKTPOXUMHUYECKUN psifi HapsKESHU I
METaJJIOB) .

9. Mcnonb30BaTh TP BEIIIOJTHEHUN yYeOHBIX
3a/laHui U B IIpoLIecCe UCCIIe0BATEIbCKON
JIesITeIbHOCTH HAYyYHO-TIONYJISIPHYIO
JIUTEPATypPy XUMHYECKOTO COAEPIKAHUS,
CIIpaBOYHBIE MaTepHAJIbI, PECYPCHI
HuTtepnera

Tema 9. Xumuueckas
CBSI3b.
OKHCINTETBHO-
BOCCTAHOBUTE/JIbHbIE
peakuun

(84)

DNeKTPOOTPULIATEIBHOCTD ATOMOB
XUMHUYECKUX 3JIEMEHTOB.

XumMmuueckas cBA3b (MOHHasl, KOBaJICHTHAs
MOJIsIpHAsi U KOBaJICHTHAs HEMIOJIsIpHAsT ).
CreneHb OKHCIIEHUS.
OKHCIHUTEIIBHO-BOCCTAHOBUTEIIBHbIE

peakuuu (OBP). Ilpoueccsl okuciaeHus

u BoccTaHOBJIeHUsS. OKUCIUTENN U
BOCCTaHOBHTEIIH.

JleMOHCTpaUK
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH:
ropeHye, peaKkiuu PasioKeHHs, COeIMHeHUS

1. PackpbIBaTh CMBICI H3YYaeMbIX
TIOHATHH .

2. OnpenenaTh BUJL XMMHYECKOH CBSI3U B
COEIMHEHHH.

3. Onpenensarh CTeNneHb OKUCICHUS
XUMHYECKOTO 3JIEMEHTa 110 (hOpMyJIe ero
COCIMHEHMSL.

4. Onpenensth 3JeMeHT (BELIECTBO) —
OKHUCJIUTEJIb U DJIEMEHT (BEIIECTBO) —
BOCCTaHOBHTEIIb.

5. OOBSCHSTH CYIIHOCTh NPOLIECCOB
OKHCJICHHUS 1 BOCCTAHOBJICHUSI.

6. CocTaBIIsITh JIEKTPOHHBIN OallaHc ¢
y4€TOM YKCJIa OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

7. CocTaBIsITh YpaBHEHUE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOM
peaKIuH.

8. Hcnonp30BaTh IPH BBITTOJIHECHUH
y4eOHBIX 3aJaHUI TEKCThl yueOHUKa,
CIIPaBOYHbIE MaTepHaJIbl (IIEPUOTUYECKYIO
CUCTEMY XMMHUUYECKUX d1eMeHTOoB J[ . 1 .
MeHpeneeBa, TabIUIy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHUI M COJICH B BOJE,
3JIEKTPOXUMUYECKUH Psi HANIPSKEHUM
METaJJIOB)

bubmuoteka [JOK
https://m.edsoo.ru/7f41837c

PaszBuBarommii
HCII0JIb30BAHHUS

HaBbIKU
Ppa3sInYHbIX
CPEACTB IMO3HAHUA, HAKOIUICHUS
3HaHUH O MHUpe (S[3I>IKOBa$[,

YUTATENbCKAs KyJIBTYpa,
JIeATENbHOCTh B
uHpopMaoOHHOM, 1M POBOH
cpeze).
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9 xmnacc

IIpumepHbIe TEMBI,

pacKpbIBaoIue
JaHHBIpa3aes .
OcHOBHBIE BU/bI AeATEIbHOCTH CBs13b ¢ MPOrpamMMoii
NporpaMmsbli, OcHOBHOe coaep:kaHue 20P
ol0y4arouierocst BOCIIUTAHUA
U KOJINYECTBO 4aCOB,
OTBOAMMOE HA UX
U3y4yeHue
Pa3geu 1. BemecTBo M XuMH4YecKue peaknuu (17 u)
IloBTOpEeHue u Ileprnonuueckuii 3akoH. Ilepuoanyeckas 1. XapaxTepn3oBaTh XUMHUECKHE Bbnbmmorexa [IOK [IposiBastomuii yBaskeHue K

yrjy6/ieHue 3HaHUi
OCHOBHBIX pa3jeJioB
Kypca 8 xiiacca

(54)

crucTeMa XUMUYECKUX JIEMEHTOB
J. . MenneneeBa . CTpoeHHE aTOMOB .
3aKOHOMEpPHOCTH B NI3MEHEHHH CBOMCTB
XAMHYECKHX JJIEMEHTOB MEPBBIX TPEX
TIEPHOJIOB, KAJIHsI, KaJIbIHS U X
COCIUHEHHI1 B COOTBETCTBUH C
MOJIO’)KEHUEM PJIEMEHTOB B NIEPHOIHICCKOMN
CHCTEME U CTPOCHHEM HX aTOMOB .
Knaccudukanus n HomMmeHKIIaTYypa
HEOpraHWYECKHUX BEeIIeCTB (MEXTyHapoaHast
Y TpUBHAJIbHAs) . XMMHUUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIIUXCS K PA3JTNIHBIM
KJIaccaM HEOPTaHHUYEeCKHX COCIUHEHUH, UX
TeHEeTHYECKasl CBsI3b HEOPTraHUIECKHUX
BEILIECTB .

CTpoeHue BenecTBa: BUIBI XUMHUYECKOM
CBSI3H U THIIBI KPUCTAJUIMYECKHUX PEIIETOK.
3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX
CTPOCHUSL.

JemoHcTpanuu

1 . Moznenu KpUCTaJUIMYECKUX PEIIETOK
HEOPraHWYECKUX BEIICCTB .

2 . KopoTtkonepuoaHasi ¥ JIUHHONIEPHUOIHAS
dhopmel [Teproandeckoii cucTeMbl
xumudeckux snemeHToB . 1. Menaeneena

SJIEMEHTHI TIEPBBIX TPEX MEPHOIOB, KaJIHs
M KaJIBIAS 110 WX MOJIOKSHHIO B
Ilepunonuueckoii cucteme /1. U.
MeHnneneesa.

2. KitaccudunupoBaTs 1 Ha3bIBaTh
HEOpPraHWYEeCKHE BEIIECTBA H3yYCHHBIX
KJIACCOB.

3. OnuceIBaTh OOIIHE XUMHUECKHE
CBOMCTBA BEIIECTB Pa3JIMIHBIX KIACCOB,
MOATBEPIKIATh CBOMCTBA ITpUMepa- MU
MOJIEKYJIIPHBIX YPAaBHEHHH XHUMHUUYECKUX
peakiui.

4. OnpenensaTs BUA XUMHYECKOH CBA3U U
THII KPUCTAINYECKOHN pelIETKN BELISCTRA.
5. [IporHo3upoBaTh CBOICTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOCHHUS .

6. BoicTpauBaTh pa3sBEPHYTHIC TUCHMEHHBIC
U YCTHBIE OTBETHI C OIIOPOI Ha
HHQOpMAITHIO U3 yYeOHHKA U CIIPABOYHBIX
MaTepHajloB, IPAMOTHO HCIIOJIb30BAThH
M3yYEeHHBII NOHATUUHBIN anmapaT Kypca
XUMUH.

7. Victionb30BaTh IIPU BHITIOJTHEHUN y4eOHBIX
3a/laHUi U B MIPOLIECCE UCCIEA0BATEIbCKON
JIESATEIIbHOCTH HAayYHO-TIOIYJISIPHYIO
JUTEPATYPY XUMUYECKOTO COJEP)KAHUS,
CIIPaBOYHBIE MaTEpUAJIbl, PECYPCHI
HNuTepuera

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

HCTOPUYECKOMY U
KYJIBTYPHOMY HACJIEJIHIO CBOETO
u pyrux HaponoB Poccun,
CHMBOJIaM, IIpa3gHUKaM,
MaMsATHAKaM, TPaJUIHsIM
HapOoJIOB, IPOXKUBAIOIINX B
pOIHOI cTpaHe.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTU
XUMHYECKHX
peakuuii (4 4)

Knaccudukanus XMMHYECKUX peakuid 1o
pa3IUYHBIM NPU3HAKaM (110 YHUCITY U
COCTaBY Y4aCTBYIOIIMX B PEAKIIUU
BEIIECTB, 10 TEIUIOBOMY 3¢ deKTy, o
W3MEHEHHIO CTeNIeHEe OKUCIICHUS
XUMHYECKUX JIEMEHTOB, 10 0OPaTUMOCTH,
10 YYacTHIO KaTaanu3aTopa).

DK30- M SHIOTEPMUYECCKUE PEAKIIUH,
TEPMOXUMHUYECKHE ypaBHEHHUA. [ToHsTHE

8. PackpbIBaTh CMBICI H3y4YaeMBbIX
MOHSTUI M IPUMEHSATH 3TH MOHATHS IIPU
ONHUCAHUH CBOMCTB BEIIECTB M MX
MpeBpalIeHUM.

9. KnaccupuuupoBath XUMHUYIECKHE
pPeaKIHMK 110 Pa3IUYHBIM MPU3HAKAM.

10. YcranaBnuBaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH peaKIMK OT Pa3IHYHbIX
(dhakxTopos.

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

Co3Haronmit BaXKHOCTb
TPYAOI00us, 00y4eHUsI TPYAY,
HaKOIUICHHs] HABBIKOB
TPYAOBOH JEATENFHOCTH Ha
NPOTSHKSHUM JKU3HH IS
ycremHon mpoeccuoHaNbHON
caMopeanu3alii B pOCCHHCKOM
obmiecTBe.
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0 CKOPOCTH XUMHYECKOH PEaKIuy .
TIoHsITHE O TOMOTEHHBIX M T€TEPOTEHHBIX
peakmusx . [loasitre 06 00paTUMBIX K
HEOOpaTUMBIX XMMHYECKHX PEaKIUAX .
TIoHsITHE 0 XMMHUYECKOM PAaBHOBECHH .
®DakTOpHI, BIUSIONINE HA CKOPOCTH
XAMHYECKOH peakIiy U MOJI0KESHHE
XAMHYECKOTO PaBHOBECHS .
OKHUCINTEIEHO-BOCCTAHOBUTEIHHEIE
peakiuu (3JIEKTPOHHBIN OalrlaHc
OKHCIINTEIEHO-BOCCTAHOBHUTEIIEHON
peakiun).

JleMoHCcTpanuun

1 . 3aBUCHMOCTB CKOPOCTH XMMHUUYECKOHU
peaKIuy OT Pa3IuIHBIX (GaKTOPOB.

2 . Bo3zeiicTBue kaTaJu3aTopa Ha CKOPOCTH
XAMHYECKOH peaKkIHH.

3 . I[Ipumepsl HEOOPATUMBIX U
00paTUMBIX pPeaKIuii.

4 . CMellleHHe paBHOBECHS] XUMUYECKON
peaxuuu.

Boerunciiennst

KOJIM4ECTBA BEIleCTBa, 00bEMA U MacChl
peareHTOB MJIM IPOAYKTOB 10 YPAaBHEHHUSIM
XUMUYECKUX peaKIHi

11. IIporHO3UPOBATH BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MIPEBPAICHUH B
Pa3JIMYHBIX YCIOBHSIX.

12. OnpenensiTb OKUCIUTEND U
BocctaHoButens B OBP.

13. CocTaBisiTh 3JIEKTPOHHBINA OaaHC
peakmuu.

14. IIpon3BOAUTH BEIYUCIIECHHUS T10
XAMHUYECKUM YPaBHEHUSIM.

15. BelcTpanBaTh pa3BEpPHYTHIE
MICHMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha
HHPOPMAITHIO U3 YIEOHNKA M CIIPAaBOYHBIX
MaTepHalioB, TPaMOTHO HCITOIB30BaTh
U3y4YEHHBIN NOHATUIHBIN annapat Kypca
XHUMUH.

16. Mcnonp30BaTh NPY BBHITTOTHESHUH
Y4eOHBIX 3aJaHUN B B IIpOLIecce
HCCIIeIOBATEIIBCKON AesITeTbHOCTH
Hay4YHO-TIONYJISIPHYO JINTEPATYPY
XAMHYECKOTO COJIep KaHUsI, CIIPAaBOYHBIS
MaTepuaisl, pecypcbl IHTepHeTa

Tema 2.
JeKTpoAuTHYEeCKas
JAHUCCOLHAILUSI.
XuMHU4YecKne
peakuuu B
pacTBopax

(84)

Teopus 31eKTPOTUTUIECKON
JIHCCOUMAIUU. DIEKTPOIUTHI U
HE3JIEKTPOJUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M IMCCOLMAIUN BEILECTB C
pa3IUYHBIMHU BUJIAMU XUMUYECKOH CBS3H.
Crenedp nuccoruanuu. CHiIbHbBIE U
ciia0ble 3JeKTPOJIUThL. Peakiium HOHHOTO
00OMeHa, yCIIOBUS UX POTEKaHUSI.
HonHble ypaBHEHUS peaKIui.
XHUMHUYECKHE CBOMCTBA KUCJIOT, OCHOBAaHUM
U COJIEHl B cBeTe IpeACTaBICHUN 00
3JIEKTPOIUTHYECKOH qucconuanuu. Cpena
pactBopa. IloHaTHe o rugpoIu3e coneu .
KauecTBeHHBIE peakuMy Ha KaTHOHBI

U aHHOHBI.

JleMoHCcTpauuu

DnexTpudeckas MPOBOJUMOCTH
pacTBOpPOB BEIECTB; ABUKEHHE HOHOB B
3JEKTPUUECKOM TOoJIE.

OnBITHI, WUTIOCTPUPYIOIINE TPU3HAKHI
MPOTEKaHUs PEaKINi NOHHOTO OOMeHa .
OmBITHI IO ONPEJICTICHUIO CPEBI B
pacTBOpax coiel (xJIopuaga HaTpHs,
KapOoHaTa HATpWHs, XJIOpHUAA IIUHKA) .

1. PackpbIBaTh CMBICH U3y4aeMbIX MOHSITHUH,
a TaK)Ke€ CMBICI TEOPHUH
AJIEKTPOIUTHUECKON AUCCOIUALINM.

2. OOBSCHITH MPUIUHBI
3JIEKTPONPOBOJHOCTH BOJHBIX PAaCTBOPOB.
3. CocTaBisTh YpaBHEHUS IUCCOLUALIUHA
KHCJIOT, IICJOYCH U COJICH, IIOJIHBIC U
COKpaIllEHHbIE HOHHbIE yPAaBHEHUS
XUMHUYECKUX pPeaKIMi HOHHOro OOMeHa.

4. [ImanupoBaTh U OCYLIECTBIISTh Ha
MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOIUTH HAOIIOAEHNUS, JENaTh BHIBOIBI
110 pe3yabTaTaM 3KCIEePUMEH-TA .

5. CnenoBaTh npaBuiiaM 0€30MacHOM
paboTsl B 1abOpaTopuu npu
HCIIOJIb30BaHUN XUMHUECKOI MOCY bl U
000pyAOBaHUSL.

6. ITpou3BOIUTH BEIUUCICHHS IO
XUMHYECKUM YPaBHEHUSIM .

7. BeicTpauBaTh pa3BEPHYThIE NUCbMEHHbBIE
1 yCTHBIE OTBETHI C OIOPOii Ha
nH(OPMAILHIO U3 y4eOHMKA M CIIPaBOYHBIX
MaTEepHUaJIOB, IPAaMOTHO HCIIOJIB30BATH
W3YUYECHHBIN MOHATUMHBIN annapaT Kypca

bubmuoteka [JOK
https://m.edsoo.ru/7f41a636

[IposiBastomuii uHTEpEC K
MPAKTHYECKOMY H3Y4EHUIO
npodeccuii u Tpyna
Pa3IM4HOrO posia, B TOM YHCIE
Ha OCHOBE IPUMEHEHHs
MIPEeIMETHBIX 3HAHUH.
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JlaGopaTopHBI ONBIT:

Peakmuu monHOrO 0OMEeHa B pacTBOpax
a1eKTponuToB: cyiabparta meau(ll) n
meénoun, KapOoHaTa HATPHS U COJISI- HOU
KHUCJIOTHI, peaKIusl HeUTpaIn3auu MexIy
TUIPOKCHJIOM KaJIUsI ¥ COJISTHOM KHCIIOTOM.
IIpakTnyeckasi padora:

Ne 1 . Pemienue skcriepuMeHTaIbHbBIX
3a7a4 10 TEME.

Beruucisienus

110 YpaBHEHMSIM XUMHUYECKUX PEeaKIIHi

XUMHH .
8. Mcmosp30BaTh NpU BBIIOJTHEHUH YI€OHBIX
3aJlaHUN U B IIPOLIECCE UCCIIEI0BATEIbCKON
JIeSITEIbHOCTH HAyYHO-NOMYJISIPHYIO
JIMTEPATYPy XUMHYECKOTO COJCPKaHMUS,
CpaBOYHbBIE MaTEepHUAJIbl, PECYPCHI
HNurepuera

Paznen

2. HemeraJibl 1 MX coeiMHeHud (24 1)

Tema 3. O61as
XapaKTepUuCTUKa
XUMHUYECKUX
ssiemeHTOB VIIA-
rpynnsl. l'anorensi(4
u)

OOmas xapaKTepHCTHKA raJIOTEHOB .
OCOOEHHOCTH CTPOSHHUS aTOMOB DTHX
9JIEMEHTOB, XapaKTepHBIE JIJIsT HUX
crerneHu okucieHus . CTpoeHue u
(usnyeckue cBOMCTBA MPOCTHIX BEIIECTB
— TaJIOreHoB . XUMHUYECKHE CBOMCTBA
Ha puMepe Xjopa (B3anuMoaeiicTBHE C
MeTaJJTaMH, HeMeTaJUIaMH, [IeJI0YaMH) .
Xnoposoaopos . CostHasi KUCIIOTA,
XHMMHWYECKHE CBOMCTBA, MOTyYEHHE,
npuMeHeHue . KauecTBeHHBIE peakIMu
Ha TaJIOT€HU]I-UOHHI .

JelicTBue xyiopa 1 XJIOpOBOAOpOZA Ha
OpraHu3M uesioBeka. BaxkHelue
XJIOPUJBI U UX HAXOXKJIEHHE B IPUPOJIE.
JleMoHCcTpanumn

BuneomaTtepuanbl: ralloreHsl U UX
COEIUHEHUSI.

OOpas31bl XJIOPUIOB.

JlaGopaTopHBblii ONBIT:

Pacno3naBanue XJ0pUI-HOHOB.
IIpakruueckas padora:

Ne 2 . [lonmyueHue cosTHON KUCIIOTHI,
U3y4yeHHe e€ CBOUCTB.

Bbruuciienus

110 yPaBHEHUSIM XMMUYECKUX PEaKIni,
€CJIM OJMH U3 PEarcHTOB JIaH B U30BITKE;
00BEMOB ra30B M0 yPAaBHEHUIO PEaKIUU Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIECHHH Ta30B

1. OOBsCHATH 00IHE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOVICTB HEMETAIUIOB M UX
COEIMHEHMI B IIpeiesiaX MaJIbIX NIEPHOJIOB
¥ TNIaBHBIX noarpynn [lepuoande-ckoi
CHCTEMBbI XUMHUYECKUX DJIEMEHTOB C
y4ETOM CTPOCHHUS UX aTOMOB .

2. Xapaktepn3oBaTb pU3HIECKHEC U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJloreHoB (Ha IpHUMepe XJIopa) U
CJIOXKHBIX BELIECTB (XJIOPOBOIOPOLa,
XJIOpHUIa HATPHS), CIIOCOOBI MX MOJIy4YEHHUS,
MPUMEHEHHUE U 3HAYEHHE B IIPUPOJIC U
JKU3HM YEJIOBEKa .

3. OnpenensiTe raJOreHU1-UOHHI B
pacTtBope .

4 IlnaHupoBaTh U OCYIIECTBIISITh Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IIPOBOJUTH HAOJIOIEHHUS, ACNIATh BHIBOABI 110
pe3yibpTaTaM 3KCIEPUMEHTA

5. CnemoBath mpaBuiaM  0Oe30MacHO

paboTbl B nabopaTopuu npu
HMCIOJB30BAHINH XHMHYECKOH MMOCYABl U
000pyAOBaHUSL.

6.BricTpanBaTh pa3BEPHYTHIE MUCHMEHHbBIE
U yCTHBIE OTBETHI C OIIOPOH Ha
nHpopMaIUIO U3 y4eOHHMKA U CIIPABOYHBIX
MaTepHaloB, TPAMOTHO UCIIOIb30BaTh
W3YUYECHHBIN MOHATUMHBIN annapaT Kypca
XUMHH .

7. Vicrionb30BaTh IIPU BHITIOJTHEHUN yIeOHBIX
3aJlaHU U B IPOLIECCE UCCIEI0BATEIBCKOM
JIeATEeIbHOCTH HAy4YHO-MOMYJISIPHYTO
JINTEpaTyPy XUMHIECKOTO COACPIKaHUS,
CIIPaBOYHBIC MAaTEpPHAIIBI, PECYPCHI
HNuTepuera

Bbubnroreka [IOK
https://m.edsoo.ru/7f41a636

ITornmaromuii 3HaUCHUE U
TII00aJIBHBIN XapakTep
9KOJIOTHYECKHUX TpolIeM,
IyTeH UX pelIeHus], 3HaueHNe
9KOJIOTMYECKON KYIbTYPBI
YeJoBeKa, o0IecTBa.

Co3Haromuit ponb
XyJOXECTBEHHOH KYJIbTYpBI
KakK CpeJIcTBa KOMMYHUKAIUH U
CaMOBBIPaXKCHHS B
COBPEMEHHOM OOIIIECTBE,
3Ha4YE€HHE HPABCTBCHHBIX HOPM,
LIEHHOCTEH, Tpaauuii B
HCKYCCTBE.

Tema 4. O61mas
XapaKTepUCTHKA

OOmas xapaKTepHUCTHKA JIEMEHTOB
VIA-rpynner. OcoOeHHOCTH CTPOCHHUS

1. OOBsICHATH 00ITHE 3aKOHOMEPHOCTH B
W3MECHEHHH CBOWICTB JICMEHTOB

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

Ilonnmaromuii 3HaYCHNUE U
rI100aNbHBIN XapaKTep
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XUMHUYECKUX
3/1eMeHTOB VIA-

rpynnbl. Cepa u eé
coeauHeHus (5 4)

aTOMOB JTHX JJIEMEHTOB, XapaKTepHEIE
IUUIST HAX CTeNeHH okucieHus. CTpoeHue u
(usnyeckue CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOpOJA M CEPHI.

AnnoTtponHbsle MOIU(UKAINN KHCIOpOJa
U cepbl. XUMHUUYECKHE CBOMCTBA CEpPHI.
CepoBoJiopoJ, CTpoeHHE, GU3UICCKUE U
XAMHYECcKHe cBoicTBa. OKCHIIBI CEPBI KaK
TIPEICTaBUTEIN KHUCIOTHBIX OKCHIIOB.
CepHast KucIIOTa, GU3NIECKUe

W XUMHAYECKHUE CBOHCTBA (00IIHE KaK
TIpeICTaBUTEIS Kilacca KUCIOT U
crienupuIecKue), IpUMEHEHHE.
XuMHUYeCKHe peakIliy, JIeKAIlue B OCHOBE
MIPOMBIIIUIEHHOTO CITOC00a MOTYISHHUSI
CEepHOM KHCIIOTHI. ANTIapaThl U
MPOTEKAIONINe B HUX MPOIECcCHl (Ha Mpu
Mepe NPON3BOACTBA CEPHOU KUCIIOTHI).
Couu cepHOM KHUCIIOThI, KaueCTBEHHas!
peaxuus Ha cyJb(aT-uoH.

HaxoxxneHne cepbl 1 e€ coe TMHEeHHI

B IIpUpoJe. XUMHUECKOE 3arpsi3HEHHE
OKpYXalolel cpeibl COeMHEHUSIMU

cepbl (KUCIOTHBIE N0XK/IH, 3arpsi3HEHUE
BO3/1yXa U BOJIOEMOB), CITOCOOBI €Tr0
IIPEIOTBPALICHHUS.

JleMoHCcTpanumn

Konnexnuu (Buieomatepuaisl): cepa u
€€ coelMHEeHU.

OOyriuBaHHe caxapa MoJ AeCTBUEM
KOHLIEHTPUPOBAHHOM CEPHON KHCIIOTHI.
JlabopaTopHbIe ONBITHI:

OOHapyxeHune cynbhaT-HOHOB.
BzaumopeiictBrue pa3baBieHHON CepHOM
KHCJIOTBI C IUHKOM.

Bobrunciienus

110 YPaBHEHUSIM XUMHUYECKHUX PEaKIIHii;
MacCOBOH JI0JIM BBIXOJ1a MIPOJYyKTa PEAKIIMHI

VIA-rpynnsl 4 uX COeJUHEHUH C

Y4IETOM CTPOCHUS UX aTOMOB.

2. XapakTepu30BaTh GU3NIECKHE

1 XUMHAYECKHe CBOMCTBA IIPOCTOTO
BEILIECTBA CEPhI U €€ COSIMHEHUMN
(cepoBOIOpOJIa, OKCUAOB CEPHI,

CEepHOH KHCIIOTHI, CYJIb(aToB),

CITOCOOBI UX ITOTyYCHHS,

IIPUMEHEHHUE U 3HAYCHHUE B

MIPUPOJIE ¥ )KU3HHU YeJIOBEKa.

3. OnpenensaTe Hanu4ue Cyiab(}aT-HOHOB
B pacTBOpE.

4. OOBSICHATH CYIIHOCTH SKOJIOTHIECKHX
nmpo0iieM, CBSI3aHHBIX C IepepaboTKOU
COEIMHEHUH Cephl.

5. IlmannpoBaTh U OCYIIECTBIISATE HA
MPaKTHKE XUMHYECKHE dKCIIEPUMEHTHI,
MPOBOJAUTE HAOIIOICHUSI, IeJIaTh BEIBOIBI
0 pe3yJIbTaTaM dKCIIepUMEHTA.

6. CnemoBaTh paBwiIaM 0e30MaCHOM
paboThl B 1aGOpaTOPHUH IIPU
UCIIOJIb30BAaHUM XUMHUYECKOH MOCY bl U
000pyAOBaHUSL.

7. IIpou3BOINUTH BBIYUCICHHS TIO
XUMUYECKUM YPaBHEHHSIM.

8. Mcnonp30BaTh NpH BBINOJIHEHHH
y4eOHBIX 3aJaHUH TEKCThI yUeOHUKA,
crnpaBoyHble MmaTepuansl (Ilepuonnueckyro
CUCTEMY XMMUUYECKUX 31eMeHTOoB [ . U .
MenpeneeBa, TabIUIy PaCTBOPUMOCTH
KHCJIOT, OCHOBAaHHUH U COJIeii B BOJIC,
3JIEKTPOXUMHUYECKUN psifi HaNpsHKEHUH
METaJIJIOB) .

9. Vcnionb30BaTh P BHIIIOJTHEHUN y4eOHBIX
3aJJaHUl U B MIPOLIECCE UCCIIEI0OBATEIbCKON
JIeSATEIbHOCTH HAayYHO-TIOIYJISIPHYIO
JUTEPATYPY XUMUYECKOTO COJEP)KAHUS,
CIIPaBOYHBIE MaTEepHUaJbl, PECYPCHI
HNurepnera

9KOJIOTHYECKUX TIPODIIEM,
myTel uX pelicHus], 3HAYCHUEe
9KOJIOTHYECKON KYABTYPBI
yeI0BeKa, OOIIECTBA.

Tema 5. O6mas
XapaKTepHCTHKa
XUMHUYECKUX
3/1eMeHTOB VA-
rpynnsl. A3or,
docdop u ux
coeauHeHus (7 4)

OO1as xapakTepUCTHKA dJIEMEHTOB
VA-rpynmbel. OcOOeHHOCTH CTPOCHUS
ATOMOB 3THX 3JIEMEHTOB, XapaKTepPHbIC ISt
HUX CTETICHH OKHUCIICHUSI.

A30T, pacipocTpaHeHHUE B IPUPOJIE,
(hu3HYecKue 1 XUMHUYECKHUE CBOHCTBA.
Kpyroeoport azora B mpupose.

AmMMuak, ero GU3NIEeCKUe U XUMUYIECKHIE
CBOJICTBA, MOJyYCHHUE U IPUMCHCHHE.
Conu aMMOHUS, UX QU3UYECKUE U

1. O0BsICHATH O0IHE 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOWMCTB 3JIEMEHTOB
VA-Tpynnsl 1 X COeAUNHEHUN € YIETOM
CTPOEHHUS UX aTOMOB.

2. XapakTepu3oBaTh GU3NIECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECCTB
azora ¥ Gocdopa 1 UX COeTUHECHUI
(amMuaka, cojieii aMMOHHS, a30THOH
KHCJIOTBI, HUTPATOB, okcuaa gpocdopa(V) u
dochopuoii kucaotsl, hochaToB), ctocoObI

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

YyacTByromui B
MPaKTUYECKOU
JIeSITeNIbHOCTH
9KOJIOTHYECKOH,
MPUPOIOOXPAHHOMN
HaIPaBJICHHOCTH.
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XMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakiys Ha HOHBI
aMMOHUSI.

A30THas KUCIO0Ta, €€ GU3NIECKHUE U
XHUMHYECKHE CBOMCTBA (00IIHe Kak
TIpeICTaBUTEIS Klacca KUCIOT U
crienudnyeckue). Mcrons3oBannue HUTPATOB
M coJielf aMMOHHMS B Ka4eCTBE MUHEPAIBHBIX
yIoOopeHnii. XMMHYECKOE 3arpsi3HCHUE
OKpY’KaloIeH cpeibl COeTMHEHNUSIMH a30Ta
(KHCIIOTHBIE TOK/IH, 3aTpsI3HEHHE BO3/IyXa,
TIOYBEI U BOJIOEMOB).

docdop, aIITOTpOITHBIE MOAUPUKAITUN
docdopa, huznmueckre U XUMHUIECKUE
CBOIiCTBa.

Oxcug dpochopa(V) u pochopHas
KHUCJI0Ta, PU3NIECKHe U XUMHYECKHE
cBoOlicTBa, moiryyeHne. KauecTBeHHas
peakuust Ha pocdaT-HOHBI.
Hcnonp3oBanne GpochaTtoB B KauecTBe
MHHEpaJIbHBIX Y100peHui. 3arps3HeHue
MPUPOIHBIX BOI0EMOB (hochaTamu.
JleMoHCcTpanumn

Komnexnun: ¢pocdop u ux coeJuHEHUS.
BzaunmopeiicTBre KOHLIEHTPUPOBAHHOMU
A30THOM KHCJIOTHI C MEJBIO.
JlabopaTopHbIe ONBITHI:

1 . BzaumoaeiictBue coneif aMMOHUS

€O WEIO0YBIO.

2 . O3HakoOMJICHHE C 00pa3aMu a30THBIX U
dhochopHbIX y10OpeHHi.

IIpakTH4yeckas padora:

Ne 3 . [TonnyueHnue aMmMHaka, U3y4YeHHUE €ro
CBOICTB.

Bobrunciienus

110 YPaBHEHUSIM XMMHYECKUX peaKIni

UX TIOJIyYEHUsI, IPUMEHEHNE U 3HAYCHUE B
MPHUPOJIC U )KU3HU YEIIOBEKa.

3. OnpenensiTh HOHBI aMMOHHUS U
tochaT-monsr B pacTBoOpE.

4. OOBSCHATH CYITHOCTH 9KOJIOTHYCCKUX
Mpo0JIeM, CBSI3aHHBIX C HAXO0XKJICHUEM
coequHeHMi azoTa u pocdopa B
OKpy:Karolieu cpene.

5.IInmaHupoBaTh U OCYILECTBIATH HA
MMPAKTUKE XUMHYECKHE DKCIIEPUMEHTBI,
MPOBOJAUTH HAOIIOACHUS, JCIaTh BEIBOIBI
10 pe3yibTaTaM dKCIIepHMEeHTa.

6. CiienoBath TipaBmiIaM 0e€30MMacHON
paboTHI B Ta00OpaTOPHH MPH
HCTIOJI30BAaHUH XUMHYECKOU ITOCYIBI 1
000pyAOBaHMSL.

7. Ilpon3BOANTH BBIYUCIICHUS 110
XUMHUYECKUM yPaBHEHHSIM .

8. Mcnonp30BaTh NpH BBINOJTHEHHH
Y4eOHBIX 3aJaHUN TEKCTHl yueOHHKa,
CIIpaBOYHEIE MaTepHaIbl (TIEPUOIHISCKYTO
CHCTeMY XMUMHYECKHX deMeHToB [I. M.
Mewnzeneesa, TabIUIly paCTBOPUMOCTH
KHUCJIOT, OCHOBaHUH U cojieil B Bozxe,
SJIEKTPOXUMUYECKUN PsiIl HAMIPSDKESHHI
METaJIOB).

9. Mcnonb30BaTh IpU BBIIIOJTHEHUH
y4eOHBIX 3aJaHUI U B IIpOLiecce
HCCIIeIOBATENIbCKON A TEIbHOCTH
HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
XAMHYECKOTO COJIepIKaHUsI, CIIPABOYHBIE
MaTtepuasl, pecypcbl HTepHeTa

Tema 6. 06mas
XapaKTepuCTHKA
XUMHYECKHUX
ajieMeHTOB IVA-
rpynmnsbi.
Yriaepoa u
KpeMHHUIi, ¥ uX
coeMHEeHU

(84)

VYrnepon, alsoTponHble MOAU(PUKALINH,
pacnpocTpaHEeHHE B IPUPOJE,
(u3nYecKue 1 XUMHUYECKHUE CBOHCTBA.
Ancopbuus. Kpyrosopor yriepoaa

B IIPUPOJIE.

Oxkcunpl yriieposa, ux pusnyeckue

U XHUMHYECKHE CBOMCTBA, X AEUCTBUE HaA
>KMBBIE OPTaHU3MBI, TOTyUYeHUE

U IpUMEHEHHEe. DKOJIOTHUIECKUe
TPOGJIEMBI, CBSI3aHHBIE C OKCHJIOM
yraepona(lV); runoresa rmob6anpHOTO
MOTEIUICHUS! KIIMMAaTa; TapHUKOBBIN

addexr.

1. OOBsICHATH O0IIHE 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB 3JIEMEHTOB
IVA-rpynnsl u ux coeAMHEHUH ¢ yuéTom
CTPOEHHUS UX aTOMOB.

2. XapakTtepu3oBath GU3UIECKHE

U XMMHYECKHE CBOMCTBA NMPOCTHIX BEIIECTB
yIJIepoJia ¥ KPEMHUS U UX COCMHEHHUH
(OKCHIOB yriepoJia, yroibHON KHCIOTHI,
KapOOHATOB, OKCUJA KPEMHHS,
KPEMHHUEBOW KHCIIO- Thl, CUJIMKATOB),
CrocoO0bl X MOJYyYCHHUS, TPUMEHEHUE U
3Ha4YCHHE B IIPUPOJIEC U )KU3HH YCIOBEKA.
3. OnpegensiTe KapOOHAT- U CUIIUKAT-

Bubmmorexa ITOK
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Co3Haronuit CBOIO
OTBETCTBEHHOCTb Kak
rpaxJaHUHA U HOTpeOHuTens B
YCIOBHSIX B3aUMOCBSI3U
MIPUPOJHON, TEXHOJIOTMUECKON
Y COLMAJIBHOM Cpef.
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VYronpHas KUCJIOTa U €€ COJIU, UX
(usnyecKkre 1 XUMUYECKHEe CBOWNCTBA,
noxydeHue u npuMeHenue. KauectseHnnas
peaxnust Ha KapOOHAT-UOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY,
MeIHIHE, MIPOMBIIUIEHHOCTH,
CEJIbCKOM XO3SIICTBE.

IlepBoHavanbHBIE TOHATHS 00
OpPTraHMYECKHX BEIIECTBAX KaK O
COEIMHEHMSIX yIJIepoJa: 0COOEHHOCTH
cocTtaBa U cTpoeHus. [lonsitre o
OMOJIOTHYECKH Ba)KHBIX BEIIECTBAaX: KHUPAX,
Oenkax, yrieBosax. MartepuaibHOe
€IMHCTBO OPTaHUYECKHUX U
HEOpraHWYECKUX COEJTHMHEHUH.

Kpewmunii, ero ¢pusniyeckue u
XAMHYECKHE CBOWCTBA, MOIyUYeHUE U
NIPUMEHEHHE B DJICKTPOHHKE.
CoenuHeHUs KpeMHUs B ipupoe. Oomine
npencrTaBieHust 06 okcuae kpemHusA(I1V) u
KpeMHHeBoi kuciore. CHIIMKATHI, UX
UCIIOJIb30BaHHE B OBITY, MEIUIIMHE,
MPOMBIIIIIEHHOCTH. Bakneimue
CTPOUTENBHBIE MAaTEPUATIbI: KEPAMUKA,
CTEKIIO, IIEMEHT, OETOH, JKeJIe300€TOH.
IIpo6nembl 6e30MaCHOr0 UCTIOIB30BAHUS
CTPOUTENBHBIX MaTEPHAIIOB B
TIOBCEJHEBHOM KU3HHU.

JleMoHCcTpanumn

Mopenu KpUCTaIIUYECKUX PEIIETOK
anMasa, rpaduta, MOJIeKyJIbI PyJuIepeHa.
A icopO1ust pacTBOPEHHBIX BELIECTB
aKTUBUpPOBaHHBIM yriéM. [IpoTuBoras.
Buneomartepuansl: cunukaTHas
TIPOMBIIUIEHHOCTb.

Mopenu MOJEeKyI OpTaHUYECKHX BEIECTB.
JlaGopaTopHBbIlii ONBIT:

KauecTBennast peakius Ha KapOOHAT-HOH.
IIpakTHyeckue padoThl:

Ne 4 . [TonmyueHue yrieKUCIOro rasa.
KauecTBeHHast peakius Ha KapOOHAT-HOH.
Ne 5 . Pemenue skcriepuMeHTaIbHBIX
3ama4 no reme «Hemertams».
Bpruuciienus

110 ypaBHEHMUSIM XUMUYECKUX peak- Ui,
€CJIM OJIVH U3 PEareHTOB JaH B BUJE BOJHOTO
pacTBOpa ¢ U3BECTHOM MAacCOBOM noieit

HWOHBI B pacTBOpE.

4. OOBSICHATH CYIITHOCTH 9KOJIOTHYCCKUX
po0JeM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIIEKUCIIOTO Ta3a B OKpY’Karoliei cpee.
5. MmnroctpupoBaTh B3aUMOCBSI3b
HEOPTraHWYECKUX COCJIUHECHUHN yTiiepoaa u
OpPraHUYECKHUX BEIICCTB.

6. IInaHUpOBATH U OCYIIECTBISATH HA
MPaKTUKE XUMHYECKHUE IKCIIEPUMEHTBI
MPOBOJIUTH HAOJIOCHUS, JIJIaTh BHIBOBI
10 pe3yibTaTaM dKCIIepUMEHTa.

7. CrienoBath TIpaBuiIaM 0e30MMacHON
paboTHI B Ta0OpaTOPHUH IPH
HCTIOJIb30BAaHUY XUMHYECKON ITOCYABI U
000pyAOBaHMSL.

8. Hcnonp30BaTh OpU BBIIIOJIHEHUH
Y4eOHBIX 3aJaHUN TEKCTHl yueOHHKa,
cripaBouHble Matepuaisl (IIepuoamdeckyro
CHCTeMYy XHUMHYECKHX aeMeHToB J[ . U .
Mewnzeneesa, TabIUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHUH U COJIeH B BOJIC,
SJIEKTPOXUMUYECKUN PsiIl HANIPSDKESHHI
METaJJIoB) .

9. Mcnionb30BaTh P BEIIIOJTHEHUN yYeOHBIX
3aJJaHUN U B TIPOLIECCE MCCIIeI0BATEIBCKOM
NeSATeIbHOCTH HAYYHO-ITOMYJISIPHYO
JIUTEPATyPy XUMHYECKOTO CONCPIKAHU,
CIIPAaBOYHBIE MaTepHaJIbl, PeCypPChI
HNurtepnera

Pa3znea 3. Merayibl M ux coeaunenus (20 4)




Tema 7. O6mue
CBOMCTBA META/IVIOB
(44)

OO0mrast XxapaKTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAaJIJIOB HA OCHOBAaHUM UX
nonoxxeHus B [lepuonnyeckoit cucreme
XUMHYECKHUX DJIEMCHTOB

J. Y. MenneneeBa U CTpOSHUSI aTOMOB.
CtpoeHne MeTauioB. MeTautmdeckast
CBSI3b U METAJUTMYECKAST KPUCTAILTMYCCKAS
pemiéTka. DIEKTPOXUMHYCCKUN PSIT
HaIpsDKCHUH MeTainioB. @U3nyeckue u
XUMHYECKHE CBOMCTBA MeTaioB. OO1ue
CITOCOOBI MOTy4eHHsT MeTayuioB. [ToHsTHE O
KOPPO3HWH METAJIOB U OCHOBHBIC CITIOCOOBI
3alUTHI OT Koppo3uu. CriaBsl (CTalb,
YyTYH, TIOPaJIFOMUHHN, OpoH3a), UX
TIpUMEHEeHNe B OBITy ¥ IPOMBIIIIICHHOCTH.
JleMoHCcTpanuun

O3HakoMIIeHHE ¢ 00pa3liaMHi METaJlJIOB U
CILJIAaBOB, X (PU3HMUECKUMH CBOHCTBAMU .
Mopenn KpUCTAINTHYECKUX PEemETOK
METAJJIOB .

Buneomartepuranbel: KOPpO3Usi METaJIJIOB.
JlabopaTopHbIe ONBITHI:

O3nakoMileHHe ¢ oOpa3liaMHu CILIaBOB
METaJlJIOB.

3aBHCUMOCTh CKOPOCTH pEaKLUH
MeTala ¢ KHUCJIOTOH OT NPUPOBI
MeTajlia.

Bprunciienust

110 YPaBHEHUSM XMMHUUYECKUX peaKuil, eciau
OJIMH U3 PEareHTOB COACPKUT NPUMECH

1. PackpbIBaTh CMBICI H3y4aeMbIX
MOHSTHH ¥ IPUMEHSITh ITH MOHSITHUS IPH
OIHCAHUH CBOWCTB BEIIECTB M HX
MpeBpaleHU .

2. OOBSICHATH 00IHe 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOHCTB 3JIEMEHTOB-METAJIJIOB
1 UX COCIUHEHNH ¢ YYETOM CTPOCHUS UX
aTOMOB.

3. XapakTepn3oBaTb CTPOSHHE METAJLIIOB,
o0nue GU3NIeCKUe U XUMUIECKHE
CBOIICTBA METAJJIOB.

4. XapakTepu3oBaTh OOIINE CITOCOOBI
TIOTyYEeHHUST METaJIIIOB.

5. CnienoBath TipaBuiIaM 0e€30MacHON
paboTHI B Ta0OpaTOPHUH NPH
HCTIOJIb30BAaHUY XUMHYECKON ITOCYABI U
000pyAOBaHUSL.

6. IIpor3BOANTD BBIYUCIICHUS 110
XUMHUYECKUM YPaBHEHHSIM.

7. Ucnionb30BaTh TP BEIOITHEHUN
Y4eOHBIX 3aJaHUN TEKCTHl yueOHHKa,
cripaBouyHble Matepuaisl ([Ilepuoandeckyro
CHCTeMYy XMMHYeCcKHX aeMeHToB J[. U .
Mewnzeneesa, TabIuUIly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUH U cojiei B BoJE,
SJIEKTPOXUMUYECKUN PsiIl HANIPSDKESHHI
METaJJIOB) .

8. Mcnonb30BaTh NpH BHINOJIHEHUH y4eOHBIX
3aJJaHUI U B IIPOLIECCE UCCIIeA0BATEIIBCKOM
JIeSATeIbHOCTH HAYYHO-ITOMYJISIPHYIO
JIUTEPaTypy XUMHYECKOTO CONCPIKaHU,
CIIPAaBOYHBIE MaTepHalIbl, PeCypPChI
Hurtepnera

Bubmuorexa [IOK
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3HaOMMN 1 yBaKAIOIIHN
JOCTIDKEHUS Hamrei Poguaer —
Poccuu B Hayke, UCKycCTBe,
CIOpTE, TEXHOJOTUSX, OOCBEIC
MIOJIBUTH U TPYIIOBBIE
JIOCTHKEHUSI, TEPOEB U
3anuTHUKOB OTeyecTBa B
MPOILJIOM U COBPEMEHHOCTH.

Bripaxkarouuii moHuMaHue
LIEHHOCTH OT€YECTBEHHOTO U
MHPOBOI'0 UCKYCCTBA,
HapOAHBIX TPATULMHA U
HapOJHOr0 TBOPUYECTBA B
HCKYCCTBE.

Tema 8.

BaxkHeilinue

MeTaJ/L/Ibl H UX

coeJUHEeHUA
(16 4)

Ilenouynsie MeTaiuibl . [TosioxxeHue B
Ileproauueckoil cucteMe XUMHUYECKHUX
snemeHnTtoB /I . I . MenneneeBa, ctpoeHue
aromoB . HaxoxxaeHue B npupoze .
duznyeckne U XUMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kaius) . OKCuasl U
TUAPOKCHUIBI HATPUS U KAJIHSA .
IIpuMeHeHne MIETOYHBIX METAIIOB U UX
COE€IUHEHUH.

IllenoyHo3emMenbHbIE METAJIBI MarHUi
U Kanblui, cTpoeHue atoMoB. [lonoxenne
B [lepnoauueckoii cucteMe XUMHUUYECKUX
anemeHToB /. I. Menneneena.
Haxoxnenue B npupone. Pusndyeckue u
XUMHYECKHE CBOMCTBA. BaxkHelue
COCIMHEHMS KaJablus (OKCUJI, THIPOKCHU]I,

1. Xapakrepu3oBaTh QpuanuecKue U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
METaJIJIOB U UX COEIMHEHHH (OKCUIOB,
THUJIPOKCHIIOB, COJIe), CIOCOOBI UX
MOJIy4YeHUs], IPUMEHEHHE U 3HaYCHUE B
MIPUPOJIE U KU3HU YEJIOBEKA.

2. Pacnio3HaBaTh C IOMOIIBIO
KaueCTBEHHBIX peaklii HOHbI METaJNIOB
(MarHusi, aJIOMUHUS, IWHKA, XKeJe3a,
MEean).

3. [InaHUpOBaTh U OCYLIECTBIATH Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOJUTH HAOJIOICHHUS, JEJIaTh BHIBOIBI
M0 pe3yJIbTaTaM dKCIEPUMEHTA.

4. CrnenmoBaTb TIpaBWjaM 0e30maCcHOM
paboThI B smabopaTopuu npu

Bubmmorexa ITOK
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Boipakaromuii akTHBHOE
HENpUATHE ACICTBUI,
MIPUHOCAIINX BPE IPUPOE.
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conn). JKECTKOCTH BOJBI U CITOCOOBI €€
YCTpaHEHHUSI.

Amomunnii. [Tonoxenue B
Tlepronuueckoid cucteMe XUMHUYECKUX
anemeHTOoB []. 1. Menpeneena, ctpoeHue
aToma.

Haxosxnenne B npupojae. Puzndeckue u
XHUMHYECKHE CBOMCTBA. AMpOTEpHBIE
CBOWCTBA OKCHJIa U THIIPOKCHIA.
Kenezo. ITonoxenue B [lepuoauueckoit
CHCTEME XUMHYCCKUX AJIICMECHTOB

J. . Menpgeneesa, CTpoeHHE aTOMa.
Haxosxnenne B npupoje. Puzndeckue u
XAUMHYEeCcKHe cBoiicTBa. OKCHIIBI,
ruapokcuel u conu xenesa(ll) n
sxenesa(11).

JemMoHcTpanuu

BzaumopelictBue HaTpUs ¢ BOJOH.
OkpalrMBaHHe ITUIAMEHH WOHAMH HATpHS U
KaJusl.

OkpalmBaH#e TUIAMEHN HOHAMH
KaJIbLIMS.

BzaumopelicTBue okcuaa KajlbLus ¢
BOJIOM.

Buneomartepuaisl: ropeHue xeiesa B
KHUCJIOpPOJE U XJIOpe.

JlabopaTopHBbIe ONBITHI:
O3HakoMJIeHHE C 00pa3laMu ajJTFOMHUHUS
U €ro CIUIaBOB.

AwmdoTepHbIe CBOKWCTBAa THAPOKCUAA
AJFOMHUHUS.

KauecTBeHHbIE peakIluyu Ha HOHBI
JKeJesa.

IIpakTHyeckue padoThI:

Ne 6 . J)KEcTKOCTH BOIBI U METOMIBI €€
YCTpaHEHHUS.

Ne 7 . Pemenue skcriepuMeHTaIbHBIX
3a51a4 1o TeMe «MeTasab.
Bbruuciienus

110 YPaBHEHUSM XUMHYECKUX PEaKIUM,
€CJIM OJIH U3 PEareHTOB JIaH B U30bITKE
WIH COACPXKUT PUMECH;

MacCOBOH JOJIM BBIXOJA MPOJIYKTa PEAKIINH

HCIIOJIBF30BaHUA XUMHUYECKON TOCYIbl |
000pyAOBaHHUSL.

5. IIpousBonuts BBIYUCJICHUS o
XAMHUYECKAM YPaBHEHUSIM.

6. BeicTpanuBaTh pa3BEpHYTHIE TNCEMEHHEIE
1 yCTHBIE OTBETHI C OIOPO¥ Ha MH(pOpMAIHIO
13 y4eOHHKa U CIIPaBOYHBIX MaTEpPHAJIOB,
TPaMOTHO UCITOJIF30BAaTh U3YUCHHBIN
MTOHATHIHBIN anmapaT Kypca XUMHH.

7. Vctionb30BaTh IPH BEIIIOJTHEHUH yIeOHBIX
3aJaHUH 1 B IIPOIIECCE MCCIeq0BaTEIBCKOM
eI TeIIbHOCTH HAyYHO-ITOIYJISIPHYTO
JIATEepaTypy XUMHYECKOTO CONEpPIKaHus,
CIIPaBOYHEIE MaTepHAIIbI, PECYpPCHI
HNuTepnera

Tema 9. BemiectBa
U MaTepuaJbl B
’KHU3HU YeJIoBeKa

34)

Hosrie matepuansl u TexHomoruu. Bemectsa
W MaTepHajbl B MOBCEIHEBHOMN KHU3HHU
yenoBeka. XUMUS U 3J10POBBE.

be3omacHoe UCIIONB30BaHUE BEIIECTB

M XUMHAYECKUX PeaKui B OBITY.

TIpupoagHbIe HICTOYHUKH YTIIEBOIOPOIOB

1. XapakTepu3oBaTh POJIb XUMHHU B pa3-
JIMYHBIX cepax AesITEeILHOCTH JIIOICH,
OCHOBHBIE BEILIECTBA U MaTEPUAIIBI,
MPUMEHSIEMBIE B )KU3HH COBPEMEHHOTO
YyeJIoBeKa.

2. OOBSICHITH YCIOBHS 6€30MMacHOTO

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

IloHnnmaromuii  3HaYeHHE |

ra00anbHBIH
9KOJIOTHYECKUX
MyTed HX peleHwUs,
3KOJIOTUIECKON
YyeJI0BeKa, OOIIECTRA.

Xapaxrep
mpobeM,
3HauYCHHE
KYJBTYpbI



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

(yromns, npupoHEIN ra3, He(TH), HCIOJIb30BaHUS BEIIECTB U XUMUUYECKUX . .
3Hatommid W yBayKaromWi

MPOJIYKTHI UX TTepepabOTKH, UX POIb B peaxkuuii B OBITY . -

OBITY ¥ IPOMBINIJICHHOCTH. 3. AHaTU3UPOBATh U KPUTHIECKU JOCTHKCHNUS Hatei PouHbl —
OCHOBBI KOJIOTHYECKOH TPAaMOTHOCTH. OILICHUBATh HH()OPMAIIHAIO O BIIUSTHUU Poccnn B Hayke, mHCKyccTBe,
Xumuyeckoe 3arpsisHeHUE OKpYKaro- IIPOMBIIIUIEHHOCTH, CEJIbCKOTO CHOpTE, TEXHOJOTUsAX, OoeBble
mieit cpenipl (MpeaenbHO A0y CTUMAs XO035IMCTBA, TPAHCIOPTA U Jp. Ha NIOABUTH u TpYyLOBbIC
koHIeHTpanus Benects — [1JIK). COCTOSIHUE OKPY Karolle cpesl . JIOCTUKEHUS, repoeB "
Poytb XUMHU B peIICHUH 3KOJIOTHICCKUX 4. YMeTh OKa3hIBaTh MEPBYIO TOMOIIb MPHU sammuTHUKOB  OtedvectBa B
npo0ieM XUMHYECKUX 0)KOTaX U OTPABIICHUSIX . [pOULIOM 1 COBPEMCHHOCTH.

5. [lpuHUMATE yYacTHe B 0OCYKIACHUH
MpoOIIeM XUMHYECKOIN 1 SKOJIOTHIECCKON
HaIpaBJIEHHOCTH, BHICKA3bIBaTh
COOCTBEHHYIO MTO3HIIHIO 10 TTpodiieMe 1
npejjiaraTb BO3MOXHBIE IYTH €€ pelIeHUs.

Ilpnioxenue
YuyeOHO-MeTOANYEeCKOe o0ecedyeHue

1. Xumus. 8 kimacc: yue0. 11 obmieoopaszoBarenbHbIx yapexaennii / O.C. ['abpuensH. - 5-e usn., crepeorwr. - [Ipocsenienne, 2021. - 286 c.

2. I'abpuensu O. C., Bockoboitaukosa H. I1., SiurykoBa A. B. HacrosnbHas kaura yautens. Xumus. 8 ki1.: Metoaudeckoe nocoowue. - M.: [Ipoda, 2021.

3. abpuensa O. C., SAmykosa A. B. Terpaas st 1a00paTOpHBIX OTIBITOB U MpakTHdeckux padoT. 8 k. K yue6nuky O. C. ['abpuensna « Xumus. 8 kimacey.
M.: dpoda, 2022.

4. Tabpuensu, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 8 kinacc / O. C. IN'abpuensa. — M. : JIpoda, 2021. — 109.

5. lN'abpuensn, O. C. Meroanueckoe nocoodue k yueonuky O. C. 'abpuensna «Xumus». 9 kmacc / O. C. I'abpuensu. — M. : [Ipoda, 2021. — 108.

6. Xumusi: Texnonorundeckue kaptol K yueOHuky O. C. 'abpuensna «Xumusi. 8 kimaccey: metonudeckoe nocodue / JI. . Acanosa. — M.: JIpoda, 2020

7. Xumusi: Texnonorndeckue kaptol K yaeoHuky O. C. 'abpuensna «Xumus. 9 kinaccey : meroanueckoe nocoodue / JI. . Acanoa. — M.: JIpoda, 2020

8. Xumus. 8 ki1.: KontpospHbie 1 mpoBepodHbie paboThl K yueOHuky O. C. 'abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yurakosa u
ap. - M.: llpoda, 2022.

9. http://www.chemnet.ru ["azera « Xumus» 1 calT s yuutens «5 uay Ha ypoK XUMHUK)

10. http://him.1september.ru Exunas xomtekuus LIOP: IIpenmeTHas KOIEKIUS «XAMHSD

11. http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4dHbIe SKCIIepUMEHThI: XuMus. Kostekius Poccuiickoro 001eo0pa3oBaTebHOTO
nopraia

12. http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

13. http://www alhimik.ru Becepoccuiickas oumnuana mKOJbHUKOB M0 XUMUU

14. http://chem.rusolymp.ru Opranuyeckas XMMHUs: HJIEKTPOHHBIN YUEOHUK Ul CPEIHEN MIKOJIbI

15. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YUeOHUK

16. http://www hemi.nsu.ru OTKpBITBIH KOJIeK: XUMUSA

17. http://www.chemistry.ru J[ucTaHMOHHAs OJTMMIIHAAA IO XUMHUHU: TEICKOMMYHUKAITMOHHBIH 00pa30BaTeIbHBINA MPOEKT

MarepuajbHO-TEXHHUYECKOE o0ecneyeHne
1. HaGop Ne 1 OC «Kucnotsl»: cepHasi, coJisiHas




2. Habop Ne 2 OC «Kucnote»: azotHasi, oprodochopHas

3. Habop Ne 3 OC «'uapokcusny (Oapwsi, Kanusi, KaIbIHs, HATpUs, aMMHuaK 25%-HbIii)

4. Habop Ne 4 OC «Oxkcujpr MetamuioBy (amromunus, Oapusi, xemnesa (1), kanpms, maraws, meau (1) (rpanyisl ¥ TOPOIIOK), IMHKA)

5. Habop Ne 5 OC «Metasibl»: alltoMUHUH (TpaHyIIbl ¥ MOPOIIOK), )KEJIe30 BOCCTAHOBIIEHHOE (ITOPOIIOK), MarHui (TIOPOIIOK ¥ JICHTa), MeAb (TPaHyJIbl,
ONWIKHU), IMHK (IPaHyJIbl U MOPOIIOK), OJIOBO (TPaHyJIbl)

6. Habop Ne 6 OC «lllenouHbie U MEI0YHO3EMEITbHBIC METAIUIBDY: KaTbIMH, TUTHA, HATPUN

7. Habop Ne 7 OC «OrneomnacHbie BemecTBay: cepa (rmopoiok), pochop kpacHslid, hocdopa (V) okcua

8. Habop Ne 8 OC «["anmorens»: Opom, oz

9. Habop Ne 9 OC «I"anmoreHu 1bl»: aTIOMIUHHS XJIOPH]I, aMMOHHS XJIopH I, 6apus xmopun, sxenesa (1) xmopun, kamust ioan, Kanus XJIOpUI, KaTbIus
XJIOPUJ, IUTUS XJIopua, Maraus xiopua, meau (I1) xnopun, Hatpust OpoMuz, HaTpust PTopuz,

HATPUS XJIOPHI, IUHKA XJIOPU]]

10. Ha6op Ne 10 OC «Cynwdatsl. Cynpdurer. Cynbhumasn: anoMunus cynbdar, ammonus cynbdar, sxenesa (1) cymsdun, sxenesa (1) cynpdar 7-mu
BOJHBIN, Kanus cyabgart, kodansta (1) cynedat, maruus cynsdat, menu (I1) cynbdar 6e3soausiit, meau (1) cyabdat 5-Tu BoaHbIH, HaTpUs CyabGUI, HaATPUS
cynbGUT, HATPUS Cynb(at, HaTpUs rUApPocyibdar, HUKeNS cynb(ar, HaTpus ruApoKapOOHAT

11. Habop Ne 11 OC «KapOonatsl»: ammoHnus, kanus, Meau (1) ocHoBHOM, HaTpusi, HaTpus rUApokapOOHAT

12. Habop Ne 12 OC «Docdatel. CHiMKaThl»: Kaaus MOHOTHIpoopTodocdar

(xamuit hochOPHOKHUCITBIN JBYX3aMEIICHHBIN ), HATPHS CHIIMKAT 9-TH BOIHBIN, HAaTpUs opTodocdar TpexzamemeHHbld, HaTpus quruapodocdar (HaTpui
(hochopHOKHUCITBIN 0HO3AMEIICHHBIN )

13. Ha6op Ne 13 OC «Aneratsl. Poganuasl. Coemmuenns xemne3ay: kanus anerat, kanus ¢peppo(ll) rekcanmanna (kamuii xKene3ucTOCHHEPOIUCTRIN ), Kaus
deppo (1) rexcarmonu (Kanuii )Keae30CHHEPOUCTRIN ), KaJIUsl pOJaHUI, HATPHUS alleTaT, CBUHIIA alleTaT

14. Ha6op Ne 14 OC «Coenunenus Maprasiay: Kaius nepmanranar, mapranmna (1V) oxcun, mapranna (I1) cynedar, mapranma xiaopunu

15. Ha6op Ne 15 OC «CoenuHeHust XpoMay: aMMOHHS AUXpOMaT, KaJlds IUXpomar, kanus xpomar, xpoma (1) xmopua 6-tu BoaHbIN

16. Habop Ne 16 OC «HuTpaThl»: anroMuHHs, aMMOHHUS, Kanus, Kanbiws, meau (1), Harpus, cepedpa

17. Habop Ne 17 OC «MHauKaTopsl»: JTaKMOUI, METUIIOBBIN OpaHXeBbIH, peHodTanenH

18. Ha6op Ne 18 OC «MwunepanbHble ynoopeHus»: ammodoc, kKapoamMul, HaTpUeBasi CEINTPa, KaabllUeBas CEIUTPa, KaTUiHAs CeMUTPa, CYIbdaT aMMOHUS,
cynepdocdar rpaHyIupoBaHHbIH, cynepdocdaT 1BONHON rpaHyIupOBaHHbIN, pochopuTHas Myka

19. Habop Ne 24 OC «Marepuaiibl»: akTUBUPOBAHHBIN yroJib, BA3€JIHH, KalbIUs KapOu, Kalbliug kKapooHaT (Mpamop), napadux

CrnpaBoYHbId 0JI0K NPOrPAMMABI.

Cnucok ucnosib3yeMon JuTepaTyphbl:

1. MynpTHMeauiiHbIE TPOrpaMMBbl (00yUaroIye, TPEHUHIOBbIE, KOHTPOJIMPYIOIIHE) TI0 BCEM pa3zeiaM Kypca XUMHH
2. DNeKTpOHHbIe OUOIIMOTEKU MO KypCy XUMUHU

3. DneKkTpoHHBIE 0a3bl JaHHBIX MO0 BCEM pazjesiaM Kypca XUMUHU

4. https://ypox.pd/library/rabochaya programma_po_himii_na 20232024 uchgod 133353.html

5. https://fgosreestr.ru/



https://урок.рф/library/rabochaya_programma_po_himii_na_20232024_uchgod_133353.html
https://fgosreestr.ru/

