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IlosicHuTeILHAS 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 IOTIOTHEHHUSIMH ).
2. Crparerus HanwoHanbHOW Oe3omacHoctu Poccuiickoit @eneparuu, Yka3 I[lpesunenta Poccwuiickoit
@enepaunu ot 2 uronsg 2021 r. Ne 400 «O Crparerun HauMoHanbHOM Oe3omacHocTH Poccuiickoit
denepanun».
3. Ilpuxkaz MunucrepcrBa mnpocsemenus Poccuiickoit ®enepanuu ot 31.05.2021 Ne 286 «O6
YTBEPKIACHUM (PelepaIbHOTO TOCYIapCTBEHHOIO 00pa30oBaTENIbHOTO CTAaHJApTa HAdyajJbHOTO OOIIEro
obpa3zoBanusm» (3aperucrpupoBad Munroctom Poccun 05.07.2021 Ne 64100).
4. Tlpuka3 Munuctepcta npocseuieHus Poccuiickoit @eneparuu ot 31.05.2021
Ne 287 «O06 yrBepxkaeHuu ¢eaepaibHOTO TOCYyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa 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 usMeHeHuil B (efepanbHbIl TOCYIapCTBEHHBIN OOpa3oBaTeNbHbINA CTaHIApT
HavajpHOTro 001iero odopaszoBanus» (3apeructpupoBad Muntocrom Poccun 17.08.2022 Ne 69676).
6. [Ipukaz MunucrepcTBa mpocBeniennst Poccniickoit @eneparuu ot 18.07.2022 Ne 568 «O BHeceHUH
U3MEHEHUH B (QenepalibHbIil TOCYIapCTBEHHBIN 00pa3oBaTeNbHBIM CTaHIApPT OCHOBHOTO OOIIETo
obpazoBanus» (3apeructpupoad Muntoctom Poccun 17.08.2022 Ne 69675).
7. [Ipukaz MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne413 «O6
YTBEPKIACHUH (PelepaJIbHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTEIbHOrO CTaHAApTa CpPEAHEero OOIero
oOpazoBanus» (3apeructpupoBad Muntoctom Poccun 7 uronst 2012 r. Ne 24480)
8. Ilpukaz MunuctepctBa npocBenieHus: Poccuiickoit @enepanmu ot 12.08.2022 No 732 «O BHECeHHH
W3MEHEeHU B (emepaibHBIA TOCYIApPCTBEHHBIH O00pa30BaTENbHBIM CTaHAAPT CpPEIHEro OOIIero
00pa3zoBaHus, YTBEPKACHHBIA TpUKa3oM MuHucTepcTBa 0Opa3oBanus U Hayku Poccuiickoit deneparm
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 IIUKJIA BHEYPOUHBIX 3aHATUMN «Pa3roBopbl 0 BaxkHOM»» OT 15.08.2022 Ne
03-1190.
10. Ilpukaz MunwuctepctBa mpocBemieHus: Poccuiickoit ®enepammu ot 18.05.2023 Ne 372 «O06
yTBepKIAeHUH (enepaibHoil 00pa3oBaTeNbHOM MporpaMMbl  HayajdbHOrO oOmero 00pazoBaHUS»
(3apeructpupoBan Munroctom Poccun 12.07.2023 Ne 74229).
11. Ilpukaz MunuctepcTtBa mpocBemieHuss Poccuiickoit ®enepammu ot 18.05.2023 Ne 370 «O06
yTBepKIAeHUH (eaepaibHOW  00pa3oBaTeIbHONM MPOrpaMMbl  OCHOBHOTO oOmmIero o0Opa3oBaHUs»
(3apeructpupoBan Muntoctom Poccun 12.07.2023 No 74223).
12. Ilpuka3 MunuctepctBa mnpocBemieHuss Poccuiickoit ®@epeparuu 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 TPeOOBaHMU K OpraHU3alMi BOCIHUTAHUS U OOY4YEHHsSI, 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. Canurapuble npaBwia u HopMmbl 1.2.3685-21 «Il'urueHnuyeckue HOpPMAaTHUBBI W TpeOOBaHUA 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 Mporpamma cpeaHero oomero oopazoBanust MAOY ruMmHasuu
No26 r. Tomcka.

Kypc XuMHM OCHOBHOM IIKOJIBI OpPHEHTHPOBAaH Ha OCBOGHHME OOYyJarOIIMMHUCS OCHOB
HEOPraHU4ecKOM XMMHM U HEKOTOPBIX MOHATHH U CBeAEHUH 00 OTIEIbHBIX 00BEKTaX OPraHUYEeCKOMH
XUMHH.

CrtpykTypa coaep:kaHus IpeaMeTa cQOpMHpOBaHAa Ha OCHOBE CHUCTEMHOTO MOJX0Ja K €ro
n3zydeHnto. ConepxaHue CKIIaJbIBAETCS U3 CUCTEMBI MOHATUN O XMMHYECKOM 3JIEMEHTE U BEILIECTBE U
CHCTEMBbl TOHATHH O XUMHUYeckoil peakuuu . OOe 3TH CHUCTEMBI CTPYKTYPHO OpPTaHM30BaHBI IO



MPUHIIUITY MOCJIEI0BATEIBHOIO PAa3BUTHS 3HAHUK HA OCHOBE TEOPETUYECKUX IMPEACTABICHHUN Pa3HOTO
YPOBHSA:  aTOMHO-MOJIEKYJSIPHOTO  YYEHUsS KaK OCHOBBI BCErO0  €CTECTBO3HAHUSA, YpPOBHSA
IIepnoanueckoro 3akoHa J[ . M . MenaeneeBa Kak OCHOBHOIO 3aKOHa XMMMH, YYEHHS O CTPOCHUU
aTOMa W XUMHUYECKOW CBSI3M, MPEICTaBICHUA OO0 AIIEKTPOJUTUYCCKOW JUCCOIMAIMY BEIISCTB B
pactBopax. TeopeTHYECKHE 3HAaHUS pPAaCCMATPUBAKOTCA HA OCHOBE JMIIUPUYECKH MOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIILHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJIHSS
GyHKIMM OOBSCHEHUS W TPOTHO3HPOBAHUS CBONCTB, CTPOCHHUS M BO3MOYKHOCTEH IMPAKTUYECKOTO
MPUMEHEHHUS U MIOJIyYEHUS U3y4aeMbIX BEUIIECTB .

Takas opranu3aius coJiep>KaHus Kypca CriocoOCTBYET MPEACTABICHUIO XUMHUYECKON COCTABIISIONICH
Hay4YHOU KapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOU Mpupoabl. Tem caMbiM 00ecriednBaeTcs BO3MOXKHOCTh
(dhopMupoBaHHS Y 00YJAFOIIHUXCS IEHHOCTHOTO OTHOIIECHUSI K HAYYHOMY 3HAHUIO U METOAaM TTO3HAHUS
B Hayke. BaHO TakKe 3aMETHUThb, YTO OCBOCHHE COJACPKAHUSA Kypca MPOUCXOAUT C MPUBJICUCHUEM
3HaHUHN U3 paHee U3yueHHBIX KypcoB: «Okpyxaromuii Mupy», «buonorus . 5—7 knaccel» u «Pu3nka .
7 xnmace».

Heabio peanuzanuu paboyelt MporpaMmbl OCHOBHOTO 0O0IIero 00pa3oBaHUsS IO MPEIMETY
«XUMHS»  SBISETCS. OCBOCHHE COJEp)KaHUsA npeaMmera «XUMHS» U JOCTHXKEHUE O0ydaroIllUMHUCA
pe3yJIbTaTOB U3YyUEHHsI B COOTBETCTBUM € TpeOoBaHUsAMH, ycTaHOBIeHHBIMU DI'OC O0O0.

3agayaMu peann3alny MporpaMMel SBISIOTC
- (dopMHpOBaHWE WHTCIUICKTyaJlbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K C€amMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY MPHUHATHIO PELIEHHUH, COCOOHON aJanTupoBaThCsi K OBICTPO
MCHAIOIKUMCA YCIIOBHAM KU3HU,
- HalpaBJICHHOCTH O6y‘—IeHI/I$[ Ha CHUCTEMATHYCCKOC HpI/IO6I_HeHI/Ie yJamuxcsa K CaMOCTOSTEIILHOU
MO3HABATEIBHON JEATEIIFHOCTH, HAYYHBIM METOJaM IO3HAHWSA, (OPMUPYIONIUM MOTHUBAIUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMHU;
- o0ecrieyeHue yCIOBUM, CITOCOOCTBYIONIUX MPUOOPETCHHIO OOYYAIOIIMMUCS OTBITa PAa3HOOOpa3HOU
NEATENbHOCTH, TIO3HAHWS ¥ CAMOIO3HAHWS, KIIFOUYEBBIX HABHIKOB (KIIOYEBBIX KOMIICTCHIINI),
UMEIOIINX YHUBEPCATHbHOE 3HAYCHUE JUTS PA3IMYHBIX BHJIOB JIESTSIHHOCTH;
- (opmupoBaHuEe yMEHHI OOBSCHATH W OIICHWUBATH SIBICHHS OKPYKAIOMIETO MHpa Ha OCHOBaHHH
3HAHUH U OIIBITA, TIOJTYYCHHBIX IPU U3YYCHHH XUMUHU;
- popMHpoBaHUE y 00YUAIOIIUXCS TYMAaHUCTHUECKUX OTHOIICHHUH, MOHUMAaHUS IICHHOCTH XUMUYECKUX
3HaHUH I BBIPA0OTKM 9KO- JIOTUYECKH IIeJecO00pa3HOro TOBEICHHUS B OBITY W TPYIOBOH
JESTEIBHOCTH B IEJIIX COXPAHEHHSI CBOETO 3/I0POBbSI M OKPYXKAIOIIEH TPUPOJTHON CPEIIbL;

MecTo y4eOHOTro npeaMeTa B yueOHOM IIJIaHE IITKOJTHI.
OOiiee 4MCIIO YacoB, OTBEACHHBIX Ha HM3ydeHue «Xumwus», — 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
IlepBoHayabHbIE XMMUYECKHE TOHATHS.

Ilpeamer xumun. Ponb XuMUM B KM3HM 4YeloBeka. lena u BemectBa. DuU3MYECKHME CBOMCTBA
BellecTB. ArperaTHoe coctosinue Beuects. [loHaTHe 0 MeTogax MO3HAHUS B XUMUU. XUMHUS B CUCTEME
Hayk. UncTtele BemecTBa U cmecH. CriocoObl pa3eNieHus: CMECEH.

ATOMBI U MOJEKYJbl. XUMUYECKUE 3JIeMEeHTbl. CHMBOJIBI XMMHUYECKUX 3JeMEHTOB. IIpoctbie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas popmyna. BaneHTHOCT, aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa
BemectB. OTHOcUTENbHAsd aromMHas Macca. OTHOCHTENbHAsE MOJIEKYJsipHas macca. MaccoBasi A0
XUMHYECKOT'0 3JIEMEHTA B COCIUHCHUMH.

®u3nuecKkue U XMMUYECKHUE SIBICHUSA. XUMUYECKass peakuuss U €€ MpU3HAKU. 3aKOH COXPaHEHUS
Macchl BeEIIeCTB. XuMUYeckue ypaBHeHHs. Kiaccupukanus XUMUYECKHX peakiuil (CoenTuHeHUs,
pa3noXKeHus, 3aMeIleHus, OOMEHa).

XUMHUYECKUH ODKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TOCYHOH, C mpaBwiaMu pabOThl B



naboparopur U NpuéMaMu OOpamnieHus ¢ JTabOPaTOPHBIM OOOPYJOBAHHMEM; H3yYCHHE M OIMHCAHHE
(¢u3nYecKuX CBOWCTB OOpa3LOB HEOPraHWYECKHX BEIECTB; HaONOJeHHE (U3NYECKUX (TUIaBJICHUE
BOCKa, TasiHUE JIbJIa, PaCTUPAHHE caxapa B CTYIIKE, KAIEHHE M KOHJEHCAIUsl BOJbI) U XUMHUYECKUX
(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
cMecei (C TOMOINBID MarHuTa, (UIBTPOBAHWE, BBINIAPHBAHHUE, ITUCTHILIAIMSA, XpoMarorpadus),
IIPOBEJICHUE OYMCTKU IOBAPEHHOM COJIM; HAOJIOJIEHUE U ONMCAHHE PEe3Yy/lbTaTOB MPOBEACHHUS 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 TpupoAe, (U3NYECKUe U XUMHUYECKHE CBOMcTBa (peakuuu ropeHus). OKcumbl.
[Ipumenenne kuciaopona. CrnocoObl MOTY4EHUs] KMCIOpOAa B J1a0OpAaTOPUUM U IPOMBIIIIEHHOCTH.
Kpyrosopot kucinopona B npupoze . O30H — ajuioTponHasi Moau(UKalys KUCI0poaa .

TennoBoit >PhekT XUMHUIECKON PeakIuy, TEPMOXUMHUYECKUE YPAaBHEHUS, SK30- U IHAOTEPMUUECKHE
peakuuu. TormnuBo: yroib W MeTaH. 3arpsA3HEHUE BO3/yXa, YCHJIEHHE MapHUKOBOTO J(deKTa,
paspylieHre 030HOBOIO CJIOS.

Bonopon — nanemeHT u mpoctoe BemecTBO. HaxoxkaeHue Bomopoaa B mpupoje, GuznyecKkue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI MonydyeHus. Kucaotel u conu.

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

Monsipabiit 00b€M ra30B. Pacu€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckre cBoicTBa BoAbl. Boga kak pactBopurelnb. PactBopsl. HackllieHHbIE M HEHACHIIIIEHHBIE
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 MpU- poaHbIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX 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. Knaccudukanus kucnor. Homenknarypa kucior (MexXAyHapoAHas 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 KJIIACCAMH HEOPTraHUYECKUX COECTMHEHUM.

XHUMHYECKUN HKCIEPUMEHT: KaueCTBEHHOE OIPEICIICHHE COJEp>KaHUsl KHUCIOpPOJa B BO3AYXE;
nojiyueHue, coOupaHHe, pacro3HaBaHHWE M HM3yYyeHUE CBOMCTB KUCIOpOJa; HaOIOJeHUE
B3aMMOJICIICTBUS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HUKHOBEHMS W IIPEKPALICHUS TOPEHUS
(moxapa); 03HAKOMJICHHE C 00pasllaMHU OKCHUIOB M OIMCAaHWE WX CBOMCTB; MOJy4eHHUE, coOupaHue,
pacro3HaBaHUE U U3YYEHHUE CBOICTB

XUMHYECKUN HKCHEPUMEHT: KAueCTBEHHOE OIpENeJICHUE COJAepKaHusl KHUCIOopoJa B
BO3/lyX€; TMOJy4yeHue, coOupaHue, paclo3HaBaHME M H3Y4YEHHE CBOMCTB KHCIOPOAa; HaOJIOEeHUEe
B3aMMO/ICHCTBUS BEIIECTB C KHCIOPOJIOM U YCIOBHS BOZHUKHOBEHUS U MPEKpaIIeHus TOpeHus (Toxapa);
03HaKOMJIEHHE ¢ 00pa3aMi OKCHUIOB M OMTMCAaHUE UX CBOMCTB; MOTy4YeHHUEe, COOMpaHue, paclio3HaBaHue U
U3yueHHe CBOWCTB BOjOpoJa (TopeHue); B3auMojaeicTBHe Bojopona ¢ okcuaoM meau(Il) (Bo3moxHO
WCIOJIb30BaHME BHUJEOMATEpHUAOB); HaOMoJeHHe O00pa3loB BEHIECTB KOJWYECTBOM |  MOJIb;
HCCIIeIOBaHNE OCOOEHHOCTEH PAaCTBOPEHMs BELIECTB C PA3IUYHON PacTBOPUMOCTBIO; NMPUTOTOBJIEHUE
pacTBOpPOB C ONPEAECIEHHOM MAacCOBOM JOJIEM pAacTBOPEHHOIO BELIECTBA; B3aWMMOJEHCTBUE BOIBI C
MeTa/laMu (HaTpueM | KaibliieM) (BO3MOXHO WCIIOJIb30BaHUE BUJEOMATEPUANIOB); OIpeAelcHHE
pPacTBOpPOB KHCIOT M IIEeN0Yel ¢ MOMOINBI HWHIUKATOPOB; MCCIIENOBAaHUE 0Opa3lloB HEOPraHMYECKUX



BEIIECTB PA3NIMYHBIX KIACCOB; HAOJNIOJCHUE M3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOpaxX KHCIOT H
niesiovei; u3ydeHue B3auMojeicTBus okcuaa Menu(ll) ¢ pacTBOpoM CepHOM KHUCIIOTBI, KHCIOT C
MeTaJUIaMH, PEaKUUWd HEUTpaau3aluy; IOJy4YEHHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOTO
MeTajula IPYTUM U3 pacTBOpa COJIM; PELICHUE dKCIIEPUMEHTANIBHBIX 3a]1a4 110 TeMe «BakHelne Ki1accsl
HEOPraHUYECKUX COEAUHEHUIN.

Ilepuoauyeckuii 3axoH U Ilepuoauyeckass cucremMa xumuyeckux djaemeHToB JI. M. Menaeieesa.
Crpoenne aroMoB. XumMueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.

[lepBble TOMBITKH KITACCU(PUKAIMA XUMHUYECKUX 3JeMEHTOB. lloHsATHE O Trpymmax CXOJHBIX
2JIEMEHTOB (ILIEJIOYHBIE M IEJI0YHO3EMENIbHbIE METaJUIbl, TajJOreHbl, HHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THIPOKCH/IH.

[Iepnognueckuit 3akoH. Ilepumonmueckas cucrema xumudeckux snemeHtoB . M. Menneneesa.
KopoTkomnepuoanas u jymmHHONeproaaas Gopmel [leproandeckoil cHCTEMBI XUMHYECKUX DIIEMEHTOB
. . Menneneesa. [leproasl u rpynibl. @U3HUECKUN CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOIA
Y TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aromHbIX saep. W3orombl. OnexkTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
000710ueKk aToMOB TepBbIX 20 xumuuyeckux anemeHToB [lepuoanueckoii cucremsl J[. Y. Menpaeneena.
XapakTepucTuKa XMMUYECKOIO JIEMEHTa 10 ero nmnosioxkeHuro B Ilepmommueckoit cucreme /. U.
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUsI paJuyca aTOMOB XUMHYECKHX JJIEMEHTOB, METAUNINYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO TpynmaM M nepuojgaM. 3HadyeHue llepuogumdeckoro 3akoHa H
[lepmoanyeckoil CUCTEMBl XUMHUYECKHMX OJJIEMEHTOB JUIS pa3BUTHS Haykn W npaktuku. J[. W
MenaeneeB — y4€HBIN U IPAKIAHUH.

Xumudeckasi cBsi3b. KoBasieHTHast (mMojsipHass W HEMOJIApHAs) CBsI3b. DJIEKTPOOTPHUIIATEIHLHOCTH
XUMUYECKUX JIEMEHTOB. MIOHHas CBS3b.

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

XUMHUECKUH  SKCHEpUMEHT: U3ydyeHHe o00pa3lloB BEUIECTB METAJUIOB U  HEMETAJUIOB;
B3aMMOJICCTBUE TUAPOKCHIA LHMHKA C PACTBOPAMM KHCIOT M WICJIOYEH; IPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIUX [PUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUMHA (TOpPEHUE, peakuuu
pa3oKEeHUsI, COCTUHECHHS ).

MesknpeaMeTHbIe CBSI3U

Peanmzanust MeXNpeaMETHBIX CBsI3eH NMPH U3yYCHHH XMMHUHU B 8 KJIACCE OCYIIECTBIISETCS 4Yepes
UCIOJb30BAHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSATHH, TaK W TOHATUH, SIBISIONIAXCS
CHCTEMHBIMH JIJISl OT/ICTBHBIX IMPEJMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmire ecTecTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (AaKT, TUTIOTE3a, TEOPUs, 3aKOH, aHAJIN3, CHHTES,
KJaccu(uKanus, MepruoJMuYHOCTh, HAOIIOICHHE, YKCIIEPUMEHT, MOJICITUPOBAaHKHE, U3MEPEHUE, MOJIEIb,
SIBIICHHE.

®dwusuka: MaTepusi, aTOM, JJIEKTPOH, MMPOTOH, HEHTPOH, WOH, HYKJIH], U30TOIbI, PaJNOAKTHBHOCTb,
MOJIEKYJIa, DJICKTPUYCSCKHI 3apsij, BEIIECTBO, Telo, 00BbEM, arperaTHOE COCTOSIHME BEIECTBA, Tas,
(buznyecKre BeIUMUMHBI, MHHUIIBI H3MEPEHUS, KOCMOC, TTaHEeThI, 3BE€3/b1, COJHIIE .

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdhepa, MHUHEPAIbI, TOPHBIC TOPOJbI, IOJIE3HBIE HMCKOMACMBIC,
TOTUTUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecrBo n xumuuyecKkasi peakuus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux snemeHToB [l M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB NEPBBIX TPEX
MEPUOJIOB, Kajus, KaJbLUHUS U HUX COECAUHEHUH B COOTBETCTBHUM C IIOJIOKEHHEM OJIIEMEHTOB B
[Iepuonnueckoit cucreMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUJIbI XMMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEUIETOK, 3aBUCHUMOCTH
CBOWVCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOU CBS3H.

Knaccudukarus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB (MEXIYHApOJHAs W TPHUBUAIbHAA).



XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K PA3JIMUHBIM KJIaCCaM HEOPraHUYECKUX COEAUHEHUH,
IEHETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccupukanuss XUMHUYECKHMX pEak[Uil 10 pPa3IUYHbIM MpH3HaKaMm (M0 YHUCIy W COCTaBy
y4YacTBYIOIIMX B PEAKLUU BEIIECTB, MO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTETNEeHEH OKHCICHUS
XUMHYECKUX DJIEMEHTOB, 1O OOpaTUMOCTH, MO YYaCTHIO KaTaiu3aTopa). DK30-U IHAOTEPMHUUYECKUE
peakuuu, TEpMOXUMUYECKHE YPAaBHEHUS.

[TonsiTne 0 ckopocTu XUMU4eckoi peakuuu. [Torsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX
peakuusix. [loHsTHE O TOMOTE€HHBIX U T€TEPOreHHbIX peakuusx. [loHATHE 0 XUMUYECKOM PAaBHOBECHUHU.
@DakTOophl, BAUSIOLINE HA CKOPOCTh XUMUYECKOH peakuy 1 MOJI0KEHHE XMMHUUECKOTO PABHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, IEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHON peaxkuuu. CocraBnenue ypaBHEHUM
OKHUCJIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIINI C HCIOJIb30BAHUEM METO/]1a 3JIEKTPOHHOr0 OanaHca.

Teopust 3MEeKTPOIUTHUECKON AMCCOLUAIIMH. DJIEKTPOJIUTHI U HE- 3JIEKTPOJIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3m aucconuaiuu BEUIECTB C pa3IM4YHbBIMU BUJAMH XuMUdecko cBs3u. CreneHpb
muccouuanuu. CUibHbIE U c1a0ble 3JeKTPOJIUTHI.

Peakuun woHHOro oOMeHa. VYcClOBUS TPOTEKaHWs] pEakUWid HOHHOTO OOMEHa, TMOJHbIE MU
COKpalllEHHbIE HOHHBIE YpaBHEHMsI peakuuid. CBoOHCTBa KHUCJIOT, OCHOBAaHHMI M COJIEH B CBETE
MPEACTABICHUI 00 AIEKTPOJIUTUUECKON naucconnanuu. KauecTBeHHbIe peakiini Ha HOHbI . [loHsTHE O
TUAPOJIN3E COJIEH .

XUMUYECKHUH  DKCIIEpUMEHT:  O3HAaKOMJIEHWE C  MOJEISIMH  KPHUCTAJUIMYECKUX  PEIIETOK
HEOPraHMYECKHUX BEUIECTB — METAIJIOB M HEMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpHs); UCCIEIOBaHHE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW pEakIUu OT BO3AEHUCTBUS
pa3nuuHbIX  (AKTOPOB; MCCIEAOBAaHME AIIEKTPONPOBOJHOCTH PACTBOPOB  BEIECTB, Ipoliecca
JMICCOLIMAIIMU KHUCIIOT, 1IeJ04eil U cosiel (BO3MOKHO HMCIIOIb30BaHHE BUAEOMATEPHUAJIOB); IPOBEACHNE
OMBITOB, WUTIOCTPUPYIOIIMUX MPU3HAKU MPOTEKAHUS Peakluil MOHHOro oOMeHa (00pa3oBaHME OcajKa,
BBIJICIICHUE rasa, oOpa3oBaHue BO/JIbI); OTIBITOB, WLTIOCTPUPYIOIIHUX IIPUMEPBI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUUil (rOpeHue, peakuuu paslokKeHUs, COCIUHEHMS);
pacrno3HaBaHUE HEOPraHMYECKHX BEIIECTB C NOMOIIBI0 KAYECTBEHHBIX PEAKLUN HAa MOHBI; PEIICHUE
HKCIEPUMEHTAJIbHBIX 3a/a4.

HemeTajuibl M MX coeJUHEHHUS

OOmiass xapakTepucTHKa TrajoreHoB. (OcoOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEpHBIE CTENEHU
okucinenua. CtpoeHue U (QU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOMCTBA Ha mpuMepe xjopa (B3auMOJCHCTBHE C MeETajUllaMH, HEeMeTajulaMd, IIeJI0YaMH).
XnopoBogopoa. ComnsiHas KUCJIOTa, XAMUYECKUE CBOMCTBA, MOJIydeHUe, pUMeHeHue. JleiicTBue xsopa
U XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YelloBeKa. BaxxHelne XJIOpuabl U MX HaXO0XKJIEHUE B MPUPOJIE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETIeHU OKUCIICHHUS.

Crpoenue u (¢u3NYECKUE CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOIHBIC
MOAU(UKAIIMK KUCIOpoAa U cepbl. XHUMHUYECKHe CBOMCTBa cephl. CepoBOJOpOA, CTpOEHUE,
¢busznueckue W XuUMHYeckue cBoicTBa. OKCHABI Cepbl KaK MPEJICTABUTENN  KUCIOTHBIX OKCHIOB.
Cepnas kucnota, pusnveckre U XMMHYECKHUE CBOMCTBa (00IIMe KaK MpeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). XUMHUECKUE PEaKIMH, JIeKAIIUe B OCHOBE MPOMBIIIIEHHOTO CIoco0a MOJydyeHus
cepHoit kucnotel. [Ipumenenune. Conu CepHON KUCIOTHI, KAUeCTBEHHAs pPEakiusi Ha Cyiab(haT-HOH.
Haxoxnenue cepsl U €€ COEIMHEHUH B NpPHUpPOAE. XHMMHUECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl
COCIMHEHUSIMU cepbl (KUCIOTHBIC MOXKAU, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MPEAOTBPALLIECHHUS.

OOmas xapakTepucTuka 371eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTENEHU OKUCIICHUS .

A30T, pacmpocTpaHeHHe B MpUpOJe, PU3NYECKUEe M XUMUYECKHe CBoiicTBa. KpyroBopor azoTa B
npupoae. AMMHUaK, ero (U3NYECKUE U XMMHUYECKHE CBOWCTBA, MONydeHHe U mpuMmeHenue. Conu
aMMOHHMSI, UX (U3MUYECKHUE M XMMHYECKHE CBOICTBa, mMpuMeHeHue. KauecTBeHHas peakiusi HA MOHBI
aMMOHHMs. A30THasi KHUCIIOTa, €€ ModydeHue, (U3NYECKUe M XUMHUYECKHEe CBoicTBa (0OIMue Kak
MIPEJICTaBUTENS Kiacca KUCIOT U crnenuduyeckue). Vcnonp3oBaHne HUTPATOB U COJIEH aMMOHHS B



KaueCTBE MUHEPAJIbHBIX Y100peHui. XUMUYECKOE 3arpsi3HEHHE OKpPY)Karollel cpebl COEIMHEHUSIMU
a30Ta (KUCIOTHBIC JOXK]IU, 3arPSI3HEHUE BO3/lyXa, TOYBBI U BOJOEMOB).

dochop, amrorponHbie Moauduranuu docdopa, pusmueckne u XUMHUYECKHe cBokcTBa. OKCHI
dochopa(V) u dochopras kucnora, QGUIMIECKHE U XUMUYCCKHE CBOWCTBA, IOJTYYCHHE.
Hcnons3oBanue ¢ochaToB B Ka4eCTBE MUHEPATIBHBIX yI00pEeHUH.

OOmast xapakrepucTuka 3meMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIICHUSI.

VYraepon, amIoTpONHBIE MOJU(HUKALINN, PACIPOCTPAHEHUE B MPUPOJE, (PU3HUECKHEe U XUMHUYECKHUE
cBoiictBa. Ancop6mus. Kpyrosopor yrimepoma B mpupone. Okcuabl yriepoaa, ux (U3HUECKUe H
XMMUYECKHAE CBOMCTBA, NICHCTBHE HA KUBBIE OPraHU3MBbI, MOYyYCHHE U TIPUMEHEHHE. DKOJOTHUECKUE
npoOsemMsbl, CBsi3aHHBIE C OKcuaoM yriaepona(lV); rumoreza riio0adbHOTO TOTEIUICHUS KIMMATa,
NapHUKOBBIA 3¢ ¢dekT. YrompHas KuciaoTa U €€ coiim, MX (pu3nyecKkne M XWMHUYECKHE CBOWCTBA,
noJrydeHre U npuMeHenne. KauecTBeHHas peakius Ha kapOoHAT-HOHBI. Vcnonp30Banue KapOOHATOB B
OBITY, MEJIUIIMHE, TPOMBIIIUIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TIOHATHS 00 OPraHMYECKMX BEHIECTBAX KaK O COCJUHEHHUSAX yriiepoaa (MeTaH,
9TaH, ATUJIEH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCyCHast KuciaoTa). MIX cocTaB U XUMHUYECKOE CTPOCHHUE.
[TonsiTe 0 OMOJOTHYECKH BAXXHBIX BEIIECTBAX: JKMUPaxX, OenKax, YrieBoJaX — W MX POJU B KH3HU
genoBeka. MarepraabHOe €TMHCTBO OPraHMYECKUX M HEOPTaHMYECKUX COENHEHHH.

Kpemuuii, ero ¢usnueckue u XuMUYECKHE CBOMCTBa, MoJydeHHe M npuMeHeHue. CoeTuHEeHUs
KpemMHusi B npupoje. OOmmue mnpencraBieHuss o6 okcuae kpemMHus(IV) m kpemHHEBOW KucioTe.
CunuKatel, UX HCIOJB30BAaHUE B OBITY, MEAWIIMHE, MPOMBINUICHHOCTH. BakHEWIIne CTpOWTEIbHBIC
Marepuaibl: KepamMHKa, CTEKJIO, I[eMeHT, O0eToH, kene300eTroH. I[IpobGremsr Ge3omacHOTO
WCTIOJIb30BAHMUS CTPOUTENBHBIX MaTEPUAIIOB B OBCETHEBHON JKU3HU.

XUMUYECKUN HKCHEPUMEHT: H3y4YeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM
KHUCJIOTBI; TPOBEJCHHE KAueCTBEHHBIX DPEaKIHMi Ha XJIOPHUA-MOHBI U HAOIIOJEHHE MPU3HAKOB HX
MIPOTEKAHHUSI; OMBITHI, OTpaXkKarole GU3NYECKUE U XUMUYECKUE CBOICTBA rajlOr€HOB U UX COCTUHEHUM
(BO3MOXHO  HCMOJB30BAaHWE  BHJJICOMATEPUAIIOB); O3HAKOMJICHWE C  oOpa3lamMu  XJIOPHIOB
(TaOTeHUI0B); O3HAKOMJICHHE C 00OpasmamMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCITOJIb30BaHUE
BHJIeOMaTEepHUaNoB); HaOIIOAeHNE ITpoliecca OOYTIMBaHuUs caxapa MoJ| IeHCTBUEM KOHIEHTPUPOBAHHOM
CEPHOM KHUCJIOTHI; M3YYCHHE XHMHYECKHX CBOMCTB pa30aBICHHON CEPHOW KHCIIOTHI, MPOBEICHHUE
KaueCTBEHHOM peakiuu Ha Cyiab(haT-MOH M HAONMI0JeHHe NMpHU3HaKa €€ MpOTeKaHHs; 03HAKOMJICHHE C
¢uznueckuMu CcBOMCTBaMU a3zoTa, ¢ochopa M UX COCAUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATepHajoB), oOpa3llaMH a30THBIX U (GOCPOpPHBIX yAOOpEHUid; TMOJIydeHUue, CcoOupaHue,
pacrno3HaBaHUe U U3yYCHHE CBOMCTB aMMHUaKa; MPOBEICHNE KaYeCTBEHHBIX PEaKIMi Ha NOH aMMOHHS
u (ochar-uoH U H3ydyeHHE NPU3HAKOB HMX MPOTEKAHMS, B3aMMOJCHCTBHE KOHIECHTPUPOBAHHOM
a30THOM KHCIOTBHI C MeIbl0 (BO3MOKHO HCIOJb30BAaHUE BUACOMATEPHUATIOB); HU3Y4YCHHE MOJeien
KPUCTAINTMYECKUX DPEIIETOK anmasa, rpaduta, ¢yuiepeHa; 03HAKOMJICHHE C MPOLIECCOM aacopOruun
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM MPOTHUBOrasza; IMOJYYCHHE,
coOupaHue, paclo3HaBaHWE M H3yYEHHE CBOMCTB YIIIEKHCIOTO Trasa; MPOBEICHUE KadyeCTBEHHBIX
peakiuii Ha KapOOHAT-UOHBI U CUIIMKAT-UOHBI U U3yYeHHE TPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C
MPOJIYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH; PpEUICHUE OSKCIEPUMEHTAIBHBIX 3a/lad [0 TeMe
«Baxxnelme HeMeTauIbl U UX COSAUHEHUSY.

MeTaJlIbl M UX COEAMHEHHSA

OOmiast xapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHMM MX IOJIOKEHHS B
Ilepnoguueckoii cucteme xumndeckux ainemMenToB [ . . MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTajuloB. MeTajuindeckas CBsI3b M METaJUIMYecKas KpUCTaJUITMYecKast peléTka. DIeKTPOXUMHUECKHI
psAa HampsokeHMH MeTauioB. du3MueckMe M XUMHUYECKHe CBOHCTBa MeTamaoB. OOuue crnocoObl
noJrydeHus: MetaioB. [ToHATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
CrutaBsl (cTalib, UyryH, JIOPATIOMUHMNA, OPOH3a) U UX IPUMEHEHHUE B OBITY M TPOMBIIUIEHHOCTH.

Hlenouynsle MeTamuibl: nojoxeHue B [lepuonmueckoil cucreMe XMMHUYeCKuX diemeHtos JI.H.
MenzeneeBa; CTpOEHHE UX aTOMOB; HaX0XIeHUE B Ipupoae. PU3NUecCKUe U XUMUYECKHE CBOKCTBA (Ha
npuMepe Hatpus W Kanus). OKCHAbI U TUAPOKCHUIBI HATpUs M Kanus. [IpuMeHeHue IIeNOYHBIX
METAJJIOB U UX COETUHEHUM.



[IlenoyHO3eMeENbHBIE METAUIBI MarHui M KalbLMW: I0JIokeHue B Ilepuonmueckol cucreme
xuMHuueckux aneMeHtoB J[.M. MenaeneeBa; CTpoeHHE HX aTOMOB; HAaXOXKJICHHE B NPUPOJE.
du3nyeckrue U XMMHUYECKHE CBOMCTBA MarHus U Kayblius. BakHelmme coequHEeHUS KaJIbIus (OKCH/I,
THIIPOKCU, cOJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmomMunuii: nonoxenue B Ilepuoguueckont cucreme xumudeckux ieMeHToB .M. Menneneesa;
CTpOEHHE aToMa; HaxoxkjaeHue B npupoae. dusnueckue M XUMHUYECKHE CBOWCTBA aJIIOMUHMUS.
AmdoTepHbIe CBOMCTBA OKCHJIA M THIIPOKCHU/IA AITFOMUHUS.

Kenezo: nosoxenne B llepuonmdeckoin cucreme xumuueckux sieMeHToB .M. Menneneesa;
CTpOEHHE aToMa; HaxokKJAeHue B mnpupoje. dusnueckue U XuMUYECKUE CBOMCTBa kene3a. OKCUabI,
ruapokcuabl u conu xenesza(ll) u sxenesa(lll), ux cocras, cBoiicTBa U NOJTyYEHHE.

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMu METaJUIOB M CIUIABOB, UX (PM3NYECKUMU
CBOMCTBaMM;  M3y4€HHE  pe3y/lbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEpPHUANIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHA KaJbl[Usl U HATpUs C BOJAOW (BO3MOXKHO
HCI0JIb30BaHNE BUIEOMATEPHAIIOB); UCCIIEI0BAHNE CBOMCTB JKECTKOM BOJIBI; ITpOIIEcca TOPEHHUSI JKeme3a
B KUCJIOpOJiE (BO3MOYKHO HCIOJb30BAaHUE BUIEOMATEPUAIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peakuuii Ha WOHBI (MarHus, Kajublius, amoMuHus, nuHka, xkenesa(ll) u xenesza(Ill), memu(Il));
HaOJII0/IeHNe M OINMCAaHUE MPOLIECCOB OKPAIMBAaHUS IUIAMEHM HMOHAMHM HATpuUs, Kalus W KaJbLUs
(BO3MOKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB); HCCiel0BaHUE aM(OTEPHBIX CBOWCTB THIPOKCUAA
ATIOMUHHMS W THAPOKCHJAA ILIMHKA; pELIeHHEe HKCIEpPUMEHTalbHBIX 3aJad mo Teme «Baxnelme
METaJJIbl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

HoBeie Marepuansl u TexHojoruu. BemiectBa M Marepualibl B MOBCEIHEBHOM JKHU3HHM YEJIOBEKA.
Xumus 1 310poBhe. bezonacHoe MCMOb30BaHUE BEIIECTB M XMMUYECKUX peakiuii B ObITy. [lepBas
MOMOIIb TPU XUMHYECKUX OXorax U oTpaBieHHsX. OCHOBBI JKOJIOTHUYECKOW T'PAMOTHOCTH.
XUMHUECKO€e 3arpsi3HEHHE OKpYXKarolei cpeapl (peaenbHas J0MyCTUMasi KOHIIEHTPALUs BEIECTB —
[TJIK). Pons xuMum B pemieHun SKOJIOTHIECKUX MPOOIIeM.

IIpupoHble HMCTOYHUKU YIJIEBOAOPOAOB (Yroib, NPUPOAHBIA Tra3, He(PTh), HPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH.

XUMHUECKUI HKCHEPUMEHT: M3y4eHHe 00pa3loB MaTepHaloB (CTEKJIO, CIUJIaBbl METAJUIOB,
MOJIUMEPHBIE MaTepHabI).

MesknpeaMeTHbIe CBSI3U

Peanuzanus MeXNpeOMETHBIX CBS3€d IPU H3YYEHHH XMMHMHM B 9 KilacCe OCYILECTBIIAETCS 4epes3
UCIOJb30BAHUE KAK OOLIMX €CTECTBEHHO-HAyYHBIX IOHATUH, TaKk U MOHITUH, SBISIOIIUXCA
CUCTEMHBIMH JJIS1 OTJEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA .

OOu1re ecTecTBEHHO-HAYYHbIE TIOHATH: HAy4YHbIN (akT, runoresa, 3aKOH, TEOPUs, aHAJIU3, CUHTES,
KJaccu(uKanus, NepuoJUuHOCTb, HAOMI0IeHHEe, SKCIIEPUMEHT, MOJEIUPOBaHIE, U3MEPEHNE, MOJEb,
sBJICHHE, TAPHUKOBBINA 3((PEeKT, TEXHOIOr s, MaTepuaibl. PuU3KKa: MaTepus, aToM, NIEKTPOH, IPOTOH,
HEUTPOH, UOH, HYKIIUJ, U30TOIbI, paJUOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MIOJIyIIPOBO/IHUKH, JHM3JIEKTPUKH, (OTOZIEMEHT, BEIIECTBO, Tel0, OO0BbEM, arperarHoe COCTOSHHE
BEILIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIIIMUECKAs! peIIETKA, CIIIaBbl, PU3NUECKUE BEIUYHUHBI,
€IMHULIBI U3MEPEHUS], KOCMUYECKOE IIPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, CoHILIE.

buosorus:  ¢gorocunTes, npixaHue, Ouocdepa, sKOCUCTEMa, MHHEpalbHbIE YAOOpEHMS,
MHUKPODJIEMEHTBI, MAKPOJIEMEHTBI, INTA TEJIbHBIE BEILECTBA .

I'eorpagus: atmocdepa, ruzapocdepa, MUHEpANbl, TOPHBIE MOPOAbI, MOJE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

I, Ilnanupyemble pe3yJbTaThl 0CBOCHHSI Y4eOHOI0 peaAMeTa

Copnepxxanne paboueil mporpamMmbl Mo mpeamery «Xumus» (8-9 kiaccel) HampaBieHO Ha
JOCTH)KEHHUE TUIAHUPYEMBIX PE3y/IbTaTOB OCBOEHHS 00YJaIOUIMMHCS BCEX KOMIOHEHTOB, COCTaBIISIOLINX
coJiepKaTeIbHYI0O OCHOBY 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHusl.

[Inanupyemble pe3ynbTaThl OMHPAIOTCS Ha BEAYIIHME LEJNEBbIe YCTAaHOBKH, OTpaXkaroliue
OCHOBHOMH BKJIaJ] paboyeil mporpaMMBbl B pa3BUTHE TUYHOCTU O0YYAIOLIUXCS, UX CITIOCOOHOCTEH.

B cTpyKType miaHupyeMbIX pe3ysbTaTOB BBIACISIOTCS CIIEAYIOIINE TPYIIIbL:

1.JIM4uHOCTHBIE Pe3ybTATHI.



2.MeranpeaMeTHbI€ pe3yIbTaThl (IIpeAcTaBiIeHbl BceMU rpynnamu Y'Y 1)
3.IlpeameTHbIE pe3yabTaThl.
JInyHOCTHBIE pPe3yabTaThl

JIM4HOCTHBIE pE3yJIbTAThl OCBOCHHS IIPOTPAaMMbI OCHOBHOT'O OOIIETO OOpa3oBaHUs
JIOCTUTAIOTCST B XOJ€ OOyYeHHs XHMMHHM B €IWHCTBE Y4YeOHOW M BOCHUTATEIbHOU
nesrenpbHocTd  OpraHu3alid B COOTBETCTBUM C  TPAAULIMOHHBIMHU  POCCHUHCKHUMU
COLIMOKYJIBTYPHBIMH U JTYXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMU, NIPUHSITHIMUA B OOIIECTBE
MpaBUJIaMd M HOPMaMH TIIOBEJACHHUSI W CIIOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHUS,
CaMOPAa3BUTHS U COLMATIU3AINN O0yIarOIINXCSI.

JIM9HOCTHBIE pe3yabTAaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM UHCJIE B YaCTH:
[TaTproTHYECKOrO BOCTIUTAHUSA

1) HIEHHOCTHOTI'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
Hay4YHOMY HAaCJIEJIMIO, IOHUMaHUs 3HAaYCHUS XUMHUYECKON HayKH B >KM3HHU COBPEMEHHOI'O
ol1iiecTBa, CIIOCOOHOCTH  BJAJAE€Th JIOCTOBEpHOW wuHoOpMalmuer o mHepeaoBbIX
JIOCTIDKEHHUSIX U OTKPBITHUSIX MUPOBOW W OTEUECTBEHHOW XHUMHUH, 3aMHTEPECOBAHHOCTH B
Hay4HBIX 3HaHHUSX 00 yCTpONWCTBE MHpa U OOIIIECTBA;

['paxxnaHCKOr0 BOCTIUTAHUSA

2) OpEJCTaBJICHUS O COLMMAJIbHBIX HOpMaxX M ONpaBUiIaX MEKJIMYHOCTHBIX OTHOIIEHUU B
KOJJISKTUBE, KOMMYHHMKAaTUBHOW KOMIETEHTHOCTH B  OOIIECTBEHHO MOJE3HOMH,
Y4eOHO-HCCIe0BaTEeNIbCKOM, TBOPUYECKON U JIPYTUX BUAAX JI€ITEIbHOCTH; TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM AESITEIbHOCTH IIPHU BBITIOJIHEHUHN YUEOHBIX, TO3HABATEIbHBIX
3a71ay, BBIMOJHEHUM XHUMHUYECKHX OJKCIEPUMEHTOB, CO3JIaHUM Y4YE€OHBIX HPOEKTOB,
CTpeMJIEHHUSI K B3aWMOIIOHMMAHHWIO ¥ B3aWMOIIOMOIIMA B TIpoIlecce OTOU y4deOHOU
JIeSITEIbHOCTH; TOTOBHOCTH OII€HHMBAaTh CBOE MOBEJEHNE U MOCTYIIKH CBOMX TOBapHILEN C
MO3ULIMH HPABCTBEHHBIX W MPABOBBIX HOPM C YY€TOM OCO3HAHHUS MOCJIEACTBUHI
MOCTYNKOB;

[leHHOCTH HAyYHOTO MO3HAHMS

3) MUPOBO33pEHUYECKUX MPEACTABJICHUNH O BELIECTBE M XMMHWYECKOH peakiMHy,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUsA HAYKH M COCTaBJISIFOIIUX OCHOBY
JUIl TIOHMMAHMsI CYLIHOCTH Hay4YHOW KapTHUHBI MHpa; MNPEACTABICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSA IIPUPOJIbI, B3aUMOCBSI3AX 4YEJIOBEKa C NPUPOJHOU cpenoi, o
pOJIM XMMHH B IIO3HAHUM TUX 3aKOHOMEPHOCTEH;

4) 1O3HABATEJIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha MOJIy4Y€HUE HOBBIX 3HAaHUN MO XUMUH,
HEOOXOAUMBIX Ul OOBSICHEHHUsI HAOJII0JaeMBbIX ITPOLIECCOB U SIBIE€HUM;

5) no3HaBaTeJIbHOW, HMH(MOPMALMOHHON M 4YMTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEJIbHONW pabOThl ¢ yUY€OHBIMH TEKCTaMH, CHPABOYHOM JIMTEpaTypoH,
JIOCTYITHBIMH TEXHUYECKHUMHU CpPeACTBAMH HH(POPMALIMOHHBIX TEXHOJIOTHM;

6) uHTepeca K OOYYEHHMIO UM IIO3HAHHUIO, JIOOO03HATEIBHOCTH, TOTOBHOCTH MU
CHOCOOHOCTH K caMOOOpa30BaHHUIO, MPOEKTHON M HCCJIEIOBATEIIBCKOU JE€ATEeNbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS OOyU€HUs B JaJIbHEHIIEM;

®opMupoBaHUs KyJIbTYpbl 310POBb

7) OCO3HAHUsI LEHHOCTH J>KHW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO,
YCTaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHUS MOCIEACTBUI M HENPUATUS BPEeTHBIX
NpUBBIYEK (yOnoTpeOJeHusT aJKOroJis, HApKOTHKOB, KYypeHHUs), He0O0XO0JIUMOCTH
CcOOJIIOAeHUsT NpaBMJI O€30MACHOCTU HpH OOpallleHHMH C XUMHUYECKHMMH BeElleCTBaMH B
OBITY U peajlbHOU )KU3HU;

Tpynosoro Bocriutanus

8) MHTEepeca K IPaKTHUYECKOMY H3YyUYE€HHIO Tpodeccuii u Tpyaa pas- JMYHOTO Poa,
YBa)XE€HHUE K TPYAy M pe3yabTaTamM TPYJAOBOM AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUsI MPEIAMETHBIX 3HAaHUM MO XUMHH, OCO3HAaHHOIO BbIOOpa WHAWBHUIYAJIBHOU
TPAeKTOPUHM TIPOJIOJPKEHUsT OOpa3oBaHUsT C YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH; YCHEUTHOMN



npodeCCUOHAJILHON AESITEJIBHOCTH M PAa3BUTHS HEOOXOJMMBIX YMEHUH; T'OTOBHOCTH
aIanTUPOBATHCA B NIPO(PeCcCHOHaATBHON CpeIe;

DKOJIOTMYECKOT0 BOCIIUTAHUSA

9) PKOJIOTUYECKH II€JIECOOOPa3HOr0 OTHOMICHUSI K MPUPOJIE KaK UCTOYHUKY >KU3HHU
Ha 3emMJie, OCHOBE €€ CYIIIECTBOBAaHMS, TIOHUMAaHUS IEHHOCTH 3/I0POBOTO U 0€30MacHOTO
oOpa3a >KH3HHM, OTBETCTBEHHOIO OTHOIICHUS K COOCTBEHHOMY (U3HUECKOMY U
IICUXHUYECKOMY 3/I0POBBIO, OCO3HAaHWS IIEHHOCTH COOJIIOJAEHUSI NpaBwWi Oe30macHOro
IMOBEJICHUS NTPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYyalHsIX, YTPOKAIOIINUX 3/I0POBBIO U
JKW3HH TIOICH;

10) CIOCOOHOCTU MNPUMEHATH 3HAHUS, [OJIydaeMbl€ MPU H3YYEHUM XUMHH, IS
peuieHus 3axa4, CBA3aHHbBIX C OKPYIKAIOIIEU IIPUPOAHON CPENOU, ITOBBILICHUSI YPOBHS
9KOJIOTUYECKON KYJIBTYpPblI, OCO3HAHHUSI TIJIO00AJIBHOIO XapakKTepa 3SKOJOTMYECKUX
OpoOJIeM U MyTel UX pelIeHnusl IOCPEACTBOM METOJ/I0OB XUMUH;

11) 3KOJIOTUYECKOI'0 MBIIUJICHUSI, YMEHHS PYKOBOJCTBOBATHCI MM B IIO3HABATEJIBHOW,
KOMMYHHWKATUBHOU U COLIMAJIBHOM IIPAKTHKE.

MeTtanpeaMeTHble  pe3yJbTAaThl  OCBOeHHsI  padoyeidi mporpaMmbl  (peryJsiTUBHbBIE,
NMO3HABaTeJIbHbIE, KOMMYHHKATHBHbBIE)

B cocraBe MeTanpeaMETHBIX  PE3yJIbTaTOB  BBIACIISAIOT  3HAYUMBIC  JIIS
(opMupoBaHHUS MHUPOBO33PEHUST OOINCHAYYHbIC IMOHATHS (3aKOH, TCOPHS, ITPUHIIAII,
rumnores3a, ¢akT, CHCTeMa, IIPOMECcC, YKCIEPUMEHT H JIp.), KOTOPbIE HCIOJIB3YIOTCS B
€CTeCTBCHHO-HAYYHBIX YYEOHBIX IMpeIMeTaX U MMO3BOJISIIOT HA OCHOBE 3HAHWUN U3 DTHUX
npeaMeToB GopMHUpPOBaTh IMPEJICTABIICHUE O IEJIOCTHOW HAYYHOW KapTHHE MUpa, U
YHUBEpcaJibHble  yueOHble  AeMcTBUsl  (IO3HaBaTEIbHBIE, KOMMYHHUKATUBHBIC,
pEeryJIsiTUBHBIC), KOTOpble  oOecneduBaroT  (GOPMHPOBAHHUE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBJICHHUIO YUE€OHON NesSITEJIbHOCTH .

MeTtanpeaMeTHbIE pe3ybTaThl OCBOEHUsSI OOpa30BaTEJIbHOW TIIPO- IpaMMbl 110
XHUMHH OTPaKalOT OBJIaJICHHE YHHUBEPCAJIbHBIMU MNO3HABAaTEIbHBIMHU JICUCTBUSIMH, B
TOM YHUCJIIE:
bazosvimu nocuveckumu oeticmeusmu

1) yMEHHEM HCIIOJIb30BaTh NPUEMBI JIOTUUYECKOIO MBIIUJICHHUSI MPU OCBOSCHUW 3HAHUM:
pacKpbIBaTh CMBICII XUMHUYECKHX MOHSITHHN (BBLACISITH HX XapaKTepHbIE HOPU3HAKU,
yCTaHaBJIUBAaTh B3aWMOCBSI3b C APYTUMHU ITIOHATHSIMU), HCIOJIB30BaTh MOHSITHUS IS
OOBsICHEHUsI OTIEJBHBIX (DAaKTOB UM SIBJICHUN; BBIOMpATh OCHOBAHUS WU KPUTEPUM LIS
Kj1accuUuKalMd XUMHYECKUX BELISCTB M XHUMHUYECKUX PEakllMii; YyCTaHaBJIMBaTh
MIPUYMHHO-CJICJICTBEHHBIC CBSI3U MEXAY OOBEKTaMH W3YUYCHUS; CTPOUTH JIOTUYECKHE
paccyxnaeHusi (MHAYKTUBHBIC, JI€AyKTHUBHBIC, II0 AaHaJIOTHUH); JeJlaTb BBIBOABI U
3aKJIFOUECHUS;

2) yMEHHEM TMPHUMEHsSITbh B TIIPOIlECCe€ MNO3HaHUSA TOHATUS (IIpeaAMEeTHbIE |
MeTarpeaAMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HWCIOJb3YyEMbIE B XHUMUH,
MpeoOpa3oBbIBAaTh MIUPOKO IIPUMEHSIEMbIE B XUMHH MOJCIbHBIE MPEJICTABICHUS —
XUMHYECKHUN 3HAK (CHMBOJI 2JIEMEHTA), XUMH4YecKass (popMyJia U YypaBHEHHUE XMMHUYECKOMN

pe€aknmumn — IIpu pCUICHUU y‘{e6HO—HO3HaBaTeHBHBIX 3aga4; C yLIéTOM 9THUX MOJACIBbHBIX
Hpe,Z[CTaBJ'IeHI/Iﬁ BbIABIISITE U XapaKTCPU30BaATh CYHICCTBCHHLBIC IIPU3HAKU HN3YyYHYAaCMbIX
O0OBEKTOB — XHMHYECKHUX BCIIICCTB H XHUMHUYCCKUX peaKI_[I/Iﬁ; BBISABJISAATH O6H_[I/Ie

3aKOHOMEPHOCTH, TNPHUYUHHO-CIEIACTBEHHBIE CBS3W W MNOPOTUBOPEYHS B H3y4daeMbIX
Ipoleccax U SIBJICHUSIX; NIpeajiaraTb KPUTEPHUU Ul BBIABJICHHUS dTHUX 3aKOHOMEPHOCTEN
U TIPOTUBOPEUMI; CaMOCTOSITEIIBHO BBIOMpaTh CIOCO0 penleHuss ydeOHOU 3axaudu
(cpaBHUBaTh HECKOJBKO BapHMaHTOB pEIIEHHUs, BbBIOMpaTh HauboJiee TOAXOISIIHNN C
YYETOM CaMOCTOSITEIIBHO BBIJIEJIECHHBIX KDUTEPUEB);

baszosvimu uccredosamenvckumu oelicmsusimu
3) YMCHHUCM HCITIOJIB30BATH IMTOCTABJICHHBLIC BOIIPOCBI B KA4YCCTBC HWHCTPYMCHTA



MO3HAaHUSA, a TAaKXX€ B KAadyeCTBE OCHOBBI it (POPMHUPOBAHHUS THUIIOTE3BI MO IIPOBEPKE
NPaBUIILHOCTH BBICKA3bIBAEMBIX CY>KJICHHUM;

4) npuoOpeTeHne omnblTa 10 IUIAHUPOBAHHUIO, OpTraHU3alid M IIPO- BEACHUIO
YUYEHHUYECKHUX IKCIEPUMEHTOB: YMEHHUE HAOJI0AATh 3a XOJI0OM IIPOLIECCa, CAMOCTOSTEIBHO
MPOTHO3UPOBATH €TI0 PE3yJIbTaT, POPMYyIUPOBATH OOOOIICHUS U BBIBOJBI 10 pe3yJIbTaTam
MIPOBEAEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIISITh OTYET O NIPOJEIIaHHOM padoTe;

Pabomoti c ungpopmayueii

5) yMEHHEM BBIOHMpaTh, aHAJIU3UPOBATh MW HWHTEPIPETUPOBATH HH- (opManuio
pa3IMUHBIX BHUJIOB M (POPM MNOpEACTaBICHUS, MOJIyYaeMyI0 M3 pPa3HBIX HCTOYHUKOB
(Hay4YHO-TIOIYJISIpHASI JIMTEpaTypa XWMHYECKOIO COJICpIKaHHsI, CIPABOYHBIC I1OCOOUSI,
pecypcbl MHTepHeTa); KpUTUUECKH OLIEHUBATh NPOTHBOPEUMBYIO U HEAOCTOBEPHYIO
UH(popManuio;

6) YMEHHEM IIPUMEHSITh pPa3jIMYHbIE METOJZbl U 3alpOoOChl OpU I1I0- UCKE U OTOOpE
UH(pOpMaIIMU U COOTBETCTBYIOIIUX JITAaHHBIX, HEOOXOAUMBIX JUJISI BBIIIOJIHEHUSI YUEOHBIX U
NO3HaBaTeNbHBIX 3aJa4 OMNpPEAeJIEHHOIrO THIIA; MNPUOOpETEeHHE OonbiTa B 00JacTU
UCHOJIb30BaHUSIT HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTUM,  OBJIQJICHUE
KyJbTYpOH  aKTHBHOI'O  MCHOJIb30BaHMUsI  PaA3JIMUHBIX  IMOHCKOBBIX  CHCTEM;
CaMOCTOSITEJIbHO BBIOUpAaTh ONTUMAJIbHYIO (OpMy TIIpeAcTaBJIEeHUsT HHPOpMaAIUU U
WJUTIOCTPUPOBATh pellaeMble 3aJadyd He- CJIOXKHBIMH CXEMaMH, JAuarpaMmamu,
apyrumu popmamMu rpaduKU U UX KOMOMHAIUSIMU;

7) YMEHUEM HCHOJb30BaTh U aHAJIU3UPOBATH B IMpollecce yUeOHON U UCCIIe/IOBATEIbCKOM
JESITEIbHOCT HMH(OpPMAIMI0O O BJIMUSHUM HOPOMBIIIIEHHOCTH, CEJIbCKOTO XO3fiCTBa U
TpaHCIOPTa Ha COCTOSTHUE OKPYKAFOIIEH TPUPOTHON CPEJIbI;

VHueepcanbHbLMUu KOMMYHUKAMUBHBIMU OetiCMBUAMU

8) yMEHHEeM 3aJiaBaTh BONPOCHI (B XOA€ IUAIOTa W/WUIH JHUCKYCCHH) MO CYIIECTBY
o0cyxaaeMoi TeMbl, (POPMYyJIMPOBATH CBOU MPEIIOKEHHUSI OTHOCHUTEJILHO BBIIOJIHEHUS
NpeUIOKEHHOHU 3aJ1a4u;

9) mpuoOpeTeHrne OIbIiTa IPE3CHTAUd PE3YJIbTAaTOB BBIMIOJIHEHUS XHWMHUYECKOTO
SKCIIepuMeHTa (J1adopaTOpHOIrO oOmbITa, JIadopaTOpHOW paboThl IO HCCIEIOBAHUIO
CBOMCTB BEIIIECTB, YY€OHOTO MMIPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKAaMHU [IO3HABaTCIbHOH H
HCCJIEIOBATENbCKON JIEATEIBHOCTH MPHU PEIIEHWH BO3HUKAIOIIUX MpOOJIEeM Ha OCHOBE
y4yé€Ta OOLIMX HMHTEPECOB M COrJIaCOBaHUsS MO3ULIMK (0OCyXaeHusi, OOMEH MHEHUSIMH,
«MO3TOBBI€ IITYPMbD», KOOPJIMHAIIMSI COBMECTHBIX JIEUCTBUN, ONPEIEIIEHUE KPUTESPUEB T10
OIIEHKE KaueCTBa BBITIOJIHEHHOU paboThI U JIp.);

VHugepcanvHuiMu pecyisimugHbiMuU 0eticmeuamu

11) yMEHHMEM CaMOCTOSITEIBHO OIIPE€AENIATh LEJIu JICITEIbHOCTH, ILJIAaHUPOBATh,
OCYWIECTBISITh, KOHTPOJUPOBATh W MOPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
IeATEeJILHOCTh, BbIOUpaTh Haubosee 3¢pPEeKTUBHBIC CIIOCOOBI pEHIeHUs YYEOHBIX H
MO3HaBaTEJIbHBIX 3a- Jia4, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBAThH
NPEIIOKEHHBIN aJITOPUTM AECHUCTBUU IIPU BBINIOJHEHUU 3aJJaHUNA C YYETOM MOJYyUYEHUS
HOBBIX 3HaHUK 00 WU3ydYaeMbIX OOBEKTaX — BEIIeCTBaX MU pEaKIUsAX; OIEHHUBATh
COOTBETCTBHUE NOJYUEHHOT'O pe3yJbTaTa 3a- sIBJICHHOU LIEJIU;

12) yMEHHEM HCHOJIb30BaTh M AHAIW3UPOBATh KOHTEKCTHI, IpeajaraeéMbl€ B YCIOBUH
3aJaHUM .

IIpenmeTHble pe3yJbTaThl

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOCHUIO 0O0s3aTEJILHOIO COJEp KaHUusl,
YCTaHOBJIEHHOTO JAaHHOM IpUMEpHON pabouyeil NporpaMmoii, BBIAEISIOT: OCBOEHHBIE
oOyyaronMMHCsl Hay4dHbI€ 3HAHUS, YMEHHUS M CIOCOOBbI JNEHWCTBUM, crienuduyeckue st
npeaMeT- HOM o0nacTu «XHUMHUsD», BUABI AESITEIBHOCTHU IO IMOJYYEHHUIO HOBOT'O 3HAHUS,



ero WHTEepHOpeTaluu, MPeoOpa3OBaHUIO U MPUMEHCHHUIO B PA3JIUYHBIX YUYCOHBIX U HOBBIX
cUuTyaluusx .

IIpenmeTHble pe3yabTaTbl MNPEACTABICHBI IO ToJaM OOYYEeHHS ¢ OTPaXaroT
c(OPMHUPOBAHHOCTh Y OOYYaFONIUXCsl CICAYIONINX YMEHUM:

8 KIIACC

1) packpvliéamsb cmblc OCHOBHBIX XWUMHYECKHUX [IOHSITHUI: aToOM, MOJIEKYyJa,
XUMMYECKHUU 3JIEMEHT, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH (OJJHOpPOJHAS U
HEOJHOpPOJHAas1), BAJICHTHOCTb, OTHOCHUTEJbHasi aTOMHAas M MOJIEKYyJIsIpHas Macca,
KOJIMUECTBO BEIIECTBa, MOJIb, MOJISIpHAas Macca, MaccoBasi J0JsI XHUMHUYECKOIO
3JIEMEHTa B COCIHMHEHHH, MOJBIPHBIA OOBEM, OKCHJ, KHCJIOTAa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIICHb OKMCJICHUS, XUMHYECKasi peaknusi,
KJaccuUKalys peakluil: peakld COEJIWHEHUs, peaKlUU pPa3jIoKEHUs, peaKlnu
3aMElIeHUsI, peaKIIUu 00- MEHa, 9K30- U PHJIOTEPMHUYECKHE PEAKIINHU; TEIJIOBOU 3(PpdeKxT
peakuuu; siApo aToMa, JIEKTPOHHBIM CIIOW aToMa, aTOMHasi opOUTalb, paJnyc aToMa,
XUMHYECKasl CBsI3b, NOJIIPHAsI U HENOJISIpHasi KOBAJICHTHAs CBsI3b, HOHHAsS CBSI3b, UOH,
KaTHOH, aHHOH, PacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAss KOHIEHTpalus) B
pacTBopeE;

2) unnrocmpupoéams B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHSATHH (cMm. 1. 1) m
OPUMEHSTH 3TU HOHSITHS IPU OMUCAHUHU BEIIECTBU UX NPEBpAICHUI;

3) ucnonvzosams XUMHUYECKYIO CHMBOJIMKY JIJIsI COCTaBJIEHUsI (pOpMyJ BELIECTB U
YPABHEHHUUN XUMHUYECKUX PEaAKINIA;

4) onpedenamsb BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COCAUHEHUSX; CTENEHb
OKHCJIEHHUSI DJIEMEHTOB B OHWHaApHBIX COEIMHEHHUSAX; NPUHAMIICKHOCTh BEIIECTB K
onpeneNIiEHHOMY KJacCy COeOAUuHeHUW 1o ¢opMmyinaM; BHI XHUMHYECKOW CBSI3U
(KoBaJIeHTHAasi © HOHHAs) B HEOPTraHUYECKUX COEAUHECHUSIX;

5) packpwvieams cmuica Ilepuoagndeckoro 3akona /(.M. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE NEePUOJUYECKON 3aBHCUMOCTU CBONCTB XHUMUYECKHX DIEMEHTOB OT UX
noysioxkeHust B Ilepuoamydeckoil cucTeMe; 3aKOHOB COXpaHEHHMsI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIDHOTO yUE€HUs, 3aKOHa ABOTaapO; ONUCHLIBAMb U
xapakmepuzoeams TaObnUuHylo Gopmy Ilepuoamyeckoil CHCTEMBI XHUMHYECKHUX
SJIEMEHTOB: pa3iauyaTh MNOHSITHUS «TJIaBHasi mnoarpynmna (A-rpymnma)» u «I1o0o4dHas
noarpynmna (b-rpynma)», Manble U OOJblLINME IEPUOAbI; COOMHOCUmMb OOO3HAYCHMUS,
KOTOpbIe uMeroTcsl B Tabnuie «lleproanydeckas cucrema XUMHUYECKUX dj1e- MeHToB J1 . 1.
MenzeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHMHYECKHX
JIEMEHTOB (COCTaB M 3apsiJi sijipa, OOIee YHCIIO 3JISKTPOHOB U paclpeiieieHHue HUX II0
AIEKTPOHHBIM CIIOSIM);

6) kraccugpuyuposams XUMHUYECKHE DJIEMCEHTBI; HEOPraHUYeCKHUe BEleCTBa;
XUMHYECKHE pEeaKUU (M0 YUCIIy U COCTAaBYy YYAaCTBYIOIIMX B PEAKIUU BEILIESCTB, I10
TernsioBomMy 3G PEeKTy);

7) xapakmepuzoeams (onucvléams) OOIHME XHUMHYCCKHE CBOKMCTBA BCIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEP K/Iasi ONUCAHUE MIPUME- PaMHU MOJICKYJISIPHBIX YpPaBHEHUN
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUM;

8) npocHozupoeams CBONUCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAaUECTBEHHOI'O COCTAaBa;
BO3MOYXHOCTH NPOTEKAHUSI XUMHUYECKUX MIPE- BPAILLICHUI B Pa3JINYHBIX YCIOBUSIX;

9) ebiuuciams OTHOCUTEIBHYIO MOJIEKYJISIDHYIO M MOJISIDHYIO MAaccChl BEIIECTB;
MacCOBYIO JIOJIIO XMUMHYECKOro 3JIEeMEHTa No (opMyJjie COEAMHEHHUS; MAaCCOBYIO JOJIIO
BEIIECTBA B pacTBOPE; NIPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOU pPEaKIINH;

10) npumernsams OCHOBHBIC OIICpaliluun MBICIIMTECIbHOM [OEITECIbHOCTH — aHajlu3 Hu
CUHTC3, CpaBHCHUC, 0606IJ_ICHI/I€, cucreMaTru3anuro, Knaccmbm(aumo, BBISIBJICHHUC
HIPUINHHO-CIICACTBCHHBIX CBsI3EU — I HU3YyUYCHUA CBOMCTB BEHICCTB U XHMHYECKHUX
peaKLIPIﬁ; CCTCCTBCHHO-HAYYHbBIC MCTOABI IIO3HAHUA — Ha6J'II-OI[eHI/IC, HU3MCPCHUC,

MO/JICJINPOBaHHUE, SKCIIEPUMEHT (peaIbHBINA 1 MBICJIEHHBIN);
11) cneoosams TpaBUJIaM MOJIB30BAaHUSI XUMHUYECKOW NOCyJIod Hu 1abopaTOpHBIM



obopyzoBaHHEeM, a TakXKe IIpaBWjIaM OOpaIleHus C BEIISCTBAMH B COOTBETCTBUM C
HUHCTPYKIUSMH MO BBIITOJHCHHUIO JJaOOPATOPHBIX XUMHUYECCKHX OIBITOB IO MOJYYSCHHUIO U
coOMpaHUIO Ta3000pa3HBIX BeEMIeCTB (BOJIOpPOJa W KHUCIOPOJa), HNPUTOTOBIICHUIO
pacTBOpPOB C OOPEACIEHHON MacCCOBOM HOJIENM PACTBOPEHHOIO BEIIECTBA; MJIAHUPOBATh U
OPOBOAUTH XHMHYECKHE DSKCHEPHMEHTHI I10 PACHO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MOMOIIbI0 HHAUKATOPOB (JTakMycC, (heHOoI(TaIEnH, METHIIOPAHXK U 1P.) .

9 KJIACC

1) packpwieams cMmblci OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMHUYECKUHN DJIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHHUOH, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPHULATEIILHOCTh, CTENEHb OKHCJIEHHS, XUMHYECKasl peakKlus, XUMHUUYecKas
CBsI3b, TEIUIOBOU 3¢ (PEeKT peakuu, MOJIb, MOJISIPHBIH OOBEM, PAaCTBOP; DIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, DIJICKTPOJIUTUYECKAsl AUCCOLMAIllMs, peakKIUuu HOHHOro oOMeHa,
KaTajJiu3aTop, XHMHYECKOE paBHOBEcHE, oOOpaTUMbIE U HeOOpaTHUMBbIE pEaKIUH,
OKUCJIUTEIIbHO-BOCCTAHOBUTEJIbHBIE  pEaKIInU, OKUCJINTENb, BOCCTaHOBHUTEIb,
OKHCJIECHHE W BOCCTAHOBJICHHE, aJUIOTPOINHUs, aM@OTEpHOCTh, XUMHUYECKasl CBS3b
(KkoBasyiIeHTHasi, HOHHasl, MeTaJUIn4decKas), KpHUCTaJUIMYecKass pelIETKa, KOppOo3us
METAJIJIOB, CIUJIaBbl; CKOPOCTh XHMHWYECKOW peakluu, MHOpeaebHO JOIlycTuMast
koueHTpanus (ITJ1K) Bemiectna;

2) unnrocmpupoéams B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX MOHSATHH (cMm. 1. 1) m
MPUMEHSTH OTH MOHSITHS TP OMMMCAHUU BEIISCTBU UX IMPEBPAICHUN;

3) ucnonvzosams XMUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHUS (GOpMYyJ BELIECTB U
YPABHEHHUUN XUMHUYECKUX PEaKIHNIA;

4) onpedenams BAJICHTHOCTh M CTENEHb OKHCJIEHUS XHMHYECKUX DJJIEMEHTOB B
COCOUHEHUSIX PA3JIUYHOI0 COCTaBa; NMPUHAIJICKHOCTh BEIIESCTB K OMPEACIEHHOMY KJIaccCy
coeqUHEHUNW 1o ¢dopMyiiaM; BHA XHUMHUYECKOW CBsI3U (KOBaJICHTHasl, HWOHHAas,
METaJUINYEeCKasi) B HE- OPTraHUYECKHX COEIMHEHUSIX; 3aps]i MOHA N0 XHUMHYECKON
(opmy- n1e; xapakTep cpeabl B BOOAHBIX PacTBOpaX HEOPTraHUUYECKUX COCIMHEHUM, THII
KPHUCTAJUITMYECKOUN PEelIETKU KOHKPETHOI'O BEIIECTBA;

5) packpwvieams cmwuica llepuoanueckoro 3akona .M. MeHaeneeBa 1 1€eMOHCTPUPOBATH
ero INMOHMMAaHHUE: Onucvl8amsv U xapaxkmepuzoeams Tabnuunyro ¢opmy Ilepuonmueckoit
CHUCTEMbI XMMHUUYECKHUX PJIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHas noarpyImna(A-rpyria)»
u «mobouyHast noxarpymnmna (b-rpynma)», manbie U OOJBIINE IIEPUOJIBI, COOMHOCUMb
o003HaueHUsI, KOTOpbIE HMEIOTCS B MEPUOJAUYECKON Talbiule, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XHMMHYECKHUX SJIEMEHTOB (COCTaB M 3apsia sapa,
o0l1llee YHCIIO BJISKTPOHOB U paclipelesieHHUEe HUX MO 3JIEKTPOHHBIM CIOSIM); OOBACHAMb
0o0I11I1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 2JIEMEHTOB M UX COCIMHEHUH B Ipeaenax
MaJIbIX EPUOJOB U IIaBHBIX IOJI-TPYIN C YYETOM CTPOSHUS UX aTOMOB;

6) kraccugpuyuposeams XUMHUYECKHE DJIEMCEHTBI; HEOPraHU4YeCKHUe BeEIeCTBa;
XUMHYECKHE peaknuu (MO0 YUCIYy U COCTAaBY YYAaCTBYIONIMX B PEaKIIMU BEIIECTB, IO
Ter1oBOMY (P eKTy, MO U3MEHEHHUIO CTEIICHEeH OKUCICHUS] XUMHUYECKUX IJIEMEHTOB);

7) xapakmepuzogams (onucwviéams) 0OOIMHE HW CcHOCHIUPUUISCKHUES XHUMHYCCKHUEC
CBOWCTBA MPOCTBHIX M CJIOKHBIX BEIIECTB, IOATBEPKAasi OMHCAHHUE HOpPUMEpPaAMHU
MOJIEKYJISIPHBIX 1 HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

8) cocmaenams ypaBHEHHUS DJIEKTPOJIUTHYECKON AMCCONMAIMM KHCIIOT, IIEJIOYEd U
COJIEH; TOJIHbIE U COKpAalllEHHbIE ypPaBHEHUsl pe- aKIMH MOHHOTO OOMEHa; ypaBHEHMs
peakuuii, NOATBEPKAAIOIINX CYIIIECTBOBAHUE IT'€HETUYECKOU CBSI3M MEX/y BElleCTBaAMU
pa3JIMYHBIX KJIACCOB;

9) packpwvigams CYIIHOCTb OKHCIIHNTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLNN MOCPEACTBOM
COCTaBJICHUsI DJIEKTPOHHOTIO OajlaHca dTUX peaKIuii;

10) npozHo3upoeams CBOMCTBAa BELUIECTB B 3aBUCUMOCTU OT HX CTPOEHUS;
BO3MOYKHOCTH MPOTECKAHUS XUMUYECKUX MPEBPAIIEHUN B PA3JIMUHBIX YCIOBUSIX;

11) ebiuuciams OTHOCUTEIBHYIO MOJIEKYJISIDPHYIO M MOJISIDHYIO MAaccChl BELIECTB;
MAacCCOBYIO JOJIIO XMMHUYECKOTO dJIEMEHTa 10 (POopMyJie COSIMHEHUS; MAaCCOBYIO JIOJIO



BEIIIECTBAa B paCTBOPE; IMIPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMHUUYECKON pEeaKIInu;

12) cnedoéams TpaBWIaM IIOJIB30BAHUS XHMHUYECKOH IOCynod M J1ab0paTOpPHBIM
o0opynoBaHHEM, a TakKe IMpaBUiIaM OOpAaIeHHUs C BEIECTBAMHU B COOTBETCTBUU C
HHCTPYKIOUAMHU 110 BBIITOJIHCHHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB IIO ITOJIYYCHHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEILIECTB (AMMHAKa U YIIIEKUCIIOTO Ta3a);

13) npo6ooums peaxluM, ITOATBEPKIAIOIINE KAaYEeCTBEHHBIM CO- CTaB Pa3JINYHbBIX
BEIIESCTB: pPACMO3HAaBaTh OMNBITHBIM IIyTEM XJIopuA- OpomMHA-, HOAUI-, KapOoHaT-,
dochar-, cmmmkar-, cynbdar-, TUAPOKCUI-UOHBI, KATHUOHBI aMMOHHUS W HOHBI
HU3YYCHHbLIX MCTAJIJIOB, IIPUCYTCTBYIOIIIMEC B BOJHBLIX PpacTBOpax HCOPTraHUYICCKUX
BEIIIECTB;

14) npumensams OCHOBHBIC OIIEPALUU MBICIUTEIBHON JESITEJIbHOCTH — aHaJlu3 |
CHUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTU3aIHIO, BEISIBICHUE TPUYHUHHO-CJICJICTBEHHBIX
cBAaA3en — IIJIsT HU3YYECHUSA CBOMCTB BEIIECTB " XUMHUYECKUX peakmmii;

€CTECTBEHHO-HAy4YHbIE€ METO/JIbl NO3HAHUs — HaOJII0J€HUE, U3MEPEHNE, MOJICIIMPOBaHHUE,
SKCIIEPUMEHT (peajibHbIA U MBICJIICHHBIN ).



I11. TemaTu4eckoe NIAHMPOBAHHUE

8 kiacc

IIpumepHBbIe
TeMBl,
pacKpbIBaoLIue
AAaHHBIH pa3aeJ OcHoBHOE cojepkanie OcHoBHbIE BU/IbI /1eSIT€IbHOCTH 30P Cas3b ¢ nporpammoit
NPOrpamMmsl, U o0yyarommerocs BOCIIUTAHUS
KOJIU4€eCTBO
4acoB, 0TBOJUMOE
HA UX U3y4YeHHue
Pa3nen 1. [lepBoHayaibHble XUMHUYecKHe MOHATHS (25 4)
Tema 1. Xumus IIpeamer xumuu. Pone xumMun B | PackpbIBaTh CMBICH U3y4aeMBbIX bubnuoreka [JOK [Tonnmaromuit
— BasKHasi KU3HUYCIIOBEKA. XUMHS B MTOHSTHMA. https://m.eds00.ru/7f4183 | conpu4acTHOCTh K
obJs1acTh CHUCTEME HayK. 1. PackpbiBaTh posib XUMHH B /c MIPOLIJIOMY,
€CTeCTBO3ZHAHUS U MeTopl MO3HAHUS B XUMUHU. Tena | Ipupo/ie U )KU3HHU YeIIOBEKa, e€ HACTOSIIIEMY U
NPaKTHYeCKO u BemlecTtBa. duznueckue CBOMCTBA | CBA3b C IPYTMMU HaAyKaMH OynyiieMmy HapoJa
AeATeIbHOCTH BEIIECTB. ArperatrHoe cocTtositHue | 2. PaznuuaTh 4yuCThIE BELECTBA U Poccun,
yeJl0BeKa BelecTB. UucTele BelecTBa u CMeCH; OJHOPOIHBIE U ThICSIYENIETHEN
(6 9) cMmecu. CriocoObI pa3aeneHust HEOTHOPOTHBIC CMECH . HUCTOPHUHU POCCUNCKOM
cMmeceil. duznyeckue u 3. Paznuuate pusznyeckue u rocyJ1apCTBEHHOCTH
XUMHUYECKHEe sBJIeHUsA. [IpU3Haku | XUMUYECKUE SIBJICHUS. Ha OCHOBE
Y YCJIOBUSI MPOTEKAHUS 4. Onpenenars NpU3HAKU HCTOPUUYECKOTO
XUMHUYECKHUX PEaKIU. XUMHUYECKUX PEeaKIUil U yCIOBUS MPOCBEIIECHUS,
3HaKOMCTBO C MpaBUJIaMHU UX TIPOTEKaHUS . pOCCHIICKOTO
0e3omacHOCTU UM MpUEMaMu 5. CnenoBath npaBuiamM HAaIIMOHAIBHOTO
paboThl B XUMHYECKOU MOJIB30BAaHUST XUMHYECKOM HCTOPUUYECKOTO
nabopaTtopud. MOCYA0i ¥ 1a00pPaTOPHBIM CO3HaHUSA.
JdemoncTpanuu 00opyI0BaHNEM, a TAKKE
1. JlaGopaTopHoe oOOpynOBaHUE. | MpaBUIIAM OOPAIIEHHUS C [IposiBasromuii
2 . PaznuuHple BUBI XUMHYECKOM XUMHYECKUMH BEIIeCTBAMU B yYBa)KE€HHUE K
MOCY JIbI. COOTBETCTBUM C MHCTPYKIUSIMHU 10 HUCTOPUYECKOMY H
3. OOpas1bl BElIecTB. BBITIOJTHEHUIO MPAKTUYECKHUX KYJIbTYPHOMY
4 . CrtocoOblI pa3ieneHust pador. HaCJIENIO CBOETO U
cmeceil (punbTpoBaHUE, 6. [lnanupoBaTh U MPOBOJAUTH JIPYTUX HApOJOB

BbINIAPpUBAHUC, TUCTHUILJIAIINA,

XUMHUYECKUUN OKCIICPUMCHT I10

Poccuu, cumBoiiaMm,



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

xpomarorpadus).
JlaGopaTopHbIe ONBITHI:
Ommcanve (U3NUECKUX CBOWMCTB
BemiecTB. Pasznenenue cmecu ¢
ITOMOTIIBIO MarHuTa.
IIpakTnyeckue padboThi:

Ne 1. IIpaBuna paboTbsl B
JTabopaTOpUM U MPUEMBI
oOpanieHust ¢ 1adopaTOpHbIM
000OpyZIOBaHUEM.

Ne 2 . Paznenenue cmeceii (Ha
OpUMeEpPEe OYUCTKHU MTOBAPEHHOM
COJIH)

V3yYEHUIO U OIIMCAHUIO
(bU3UYECKUX CBOMCTB BEIIECTB,
CII0COOO0B pa3eseHus cMecei
BEILIECTB .

7. Vicionp30BaTh MPU BHIIIOJIHEHUU
y4eOHBIX 3aJJaHul U B IIpoIIecce
HCCIIEI0BATEIbCKOM NeATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATYPy
XMMHYECKOTO COAEp KaHuUs,
CIIPaBOYHbBIE MaTEpPUAJIbI, PECYPCHI
HuTepnera.

8. BricTpauBaTh pa3BEpHYTHIE
MMICHbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha MHGOPMAIIHIO U3
y4eOHUKa U CIIPAaBOYHBIX
MaTepuaIoB, IPaMOTHO
HCII0JIb30BaTh U3YYEHHBII
MOHATUWHBINA anmapar Kypca
XUMUH

Mpa3HUuKaM,
naMsAaTHUKaM,
TpaauLysIM HapOJIOB,
IMMPOKHUBAIOUINX B
POJHOM CTpaHe.

Tema 2. BemiecTBa
H XUMHYeCKHe
peakmuu

(19 v)

ATOMBI Y MOJIEKYJIBI .

XUMHUYECKHE FIEMEHTHI . 3HAKU
(CUMBOJIBI) XUMHUYE-CKUX
aneMeHTOB . [IpocTeie u

CJIOKHBIE BEIIIECTBA .
ATOMHO-MOJEKYJISIPHOE YUEHHUE .
Xumuyeckas popmya.
BanenTHOCTH aTOMOB
XUMHUYECKHUX AJIEMEHTOB . 3aKOH
IOCTOSIHCTBA COCTaBa BEIIECTB .
OTHOCH- TenbHAasi aTOMHasi Macca
. OTHOCHUTENBbHAS MOJIEKYJISIpHAS
Macca . MaccoBast noJist
XUMHUYECKOI0 JIEMEHTA B
coenauHeHuu . Pusnueckue u
XUMHUYECKHE SBJICHUS.
Xumundeckas peakuus. llpusHaku

1. ITpumensTH
€CTECTBEHHO-HAYYHBIE METO/IbI
MO3HaHUs (B TOM 4HCIIE
HaOJII0ICHNE, MOJICIMPOBaHUE,
SKCIIEPUMEHT) U OCHOBHBIC
omnepaluy MbICITUTEIbHOMN
JeSITEIbHOCTU (CpaBHEHHE,
KJaccuukanus) 1y u3y4eHust
BEIIIECTB U XUMUYECKUX PEAKIUN.
2. PackpbIBaTh CMBICH
M3y4aeMbIX MOHATUH U 3aKOHOB
Y IPUMEHSATH 3TH MOHITHUS NIPU
ONMCAaHUN CBOMCTB BEILECTB U MX
IIPEBPALLICHUN .

3. Paznuuate pusnueckue u
XUMHUYECKHE SIBJICHUSI, OOBSCHATD
UX CYIIHOCTb C TOUKHU 3PEHHSI

bu6moreka [IOK
https://m.edsoo.ru/7f4183

ic

OpueHTHUpOBaHHBIN Ha
MPUMEHEHHUE 3HAHUI
€CTECTBEHHBIX U
COLMAIbHBIX HAYK JJIs
penieHus 3auad B
0061acTi 0XpaHbl
MIPUPOIBL,
IJIAHUPOBAHUS CBOUX
MIOCTYIKOB U OLICHKU
MX BO3MOXHBIX
MOCJIEICTBUM IS
OKpYKarollen cpepl.

JeMoHcTpupyromun
HaBBIKM HAOJIOIEHUH,
HaKOIUICHUs (PaKTOB,
OCMBICJIEHHSI OTIBITA B



https://m.edsoo.ru/7f41837c
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U YCJIOBHUSI MPOTEKAHUS
XUMHUYECKHUX PEAKIIUU.
XHUMHUYECKUE YPaBHEHUS.

Tuyrnbl XUMAYECKUX PEaKIUi
(coenuHeHwUs1, pa3ioKEeHUS,
3aMelieHus, oOMeHa). 3aKkoH
COXpPaHEHHS MacChl BEIIECTB .
M B. JIOMOHOCOB — y4€HBIi1-
SHITUKJIOTIC/TUCT.
JdeMoHcTpanuu

Ddusuyeckue ABICHUSI
(pactupanue caxapa B CTYIIKE,
KHUTIEHUE W KOHJICHCAITUS BOJBI
UT.O.).

XuMU4IecKue sIBJICHUs (TOpeHne
CBEYH, PA3JIOKEHHUE caxapa,
B3aMMOJECHUCTBUE CEPHOU
KHCJIOTHI C XJIOpUJIOM Oapusi,
pa3inoKeHue rupoKcuaIa
menu(Il), B3aumoneicreue
’)KeJe3a ¢ cepoi, B3aMMOJICUCTBUE
JKeJie3a C pacTBOPOM COJIU
meau(1l)) .

OnbIT, WUTIOCTPUPYIOIIUN 3aKOH
COXpPaHEHUsI MacChl.
JlabopaTopHbIe ONbITHI:
[Tpumeps! puzndeckux siBICHUN
(T1aBJIeHHME BOCKA, TassHUE JIbJA).
IIpumepbl XUMHUYECKUX SIBICHUM
(mpokanuBaHUE METHOU
MPOBOJIOKH, B3aUMOJICHCTBHE
MeJia ¢ KUcjaoTon). Moaenu
aTOMOB U MOJIEKYJI.
Boruncienus

OTHOCHUTEJILHOMN

MOJIEKYJISIPHOW MacChl

ATOMHO-MOJICKYJISIPHOTO YUEHUS.
4. Onpenenars NpU3HaKU
XUMHUYECKUX PEaKIUi, yCIOBHS
WX TIPOTEKaHUS.

5. OOBACHATH CYLIHOCTh
(UBUYIECKUX U XUMHUYECKUX
SIBJICHUM C TOYKHU 3PEHUS
ATOMHO-MOJICKYJISIPHOTO YUEHUS.
6.Knaccudummposars
XUMHUYECKHE PeaKIuu (M0 YUCITY
Y COCTaBy pPearnpyromux u
00pa3yIomMXxcs BEIIECTB).

7. CocTaBisiTh POpMYIIbI
OWHAPHBIX BEIIECTB I10
BAJICHTHOCTH W ONIPENICIISATh
BaJICHTHOCTH 1O (hopmyiiaM
BEIIIECTB.

8. PaccraBiars k03 GUITUEHTHI B
YpPaBHEHUSAX XUMHUUYECKUX
peaKkuui.

9. CnenoBarh mpaBuiIamM
MOJIB30BAaHUSI XUMHYECKOU
MOCYA0i ¥ 1a00pPaTOPHBIM
000pyZI0BaHNEM, a TAKKE
MpaBujIaM OOpamieHus C
BEIIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU 1O BBITTOJIHEHUIO
71a00PaTOPHBIX XUMHUYECKUX
omnbiToB. 10.. Mcnonbk3oBath nmpu
BBITIOJITHEHU U Y4E€OHBIX 3aJIaHUH U
B MIPOLIECCE NUCCIIEN0BATEIbCKON
NeATEeNbHOCTH
Hay4HO-TIONYJISIPHY IO
JUTEPATypPy XUMUYECKOTO
CoJIepKaHMUsl, CIIPABOYHbIE
Marepualsl, pecypcsl MHTEpHeTA.

€CTECTBEHHOHAy4YHOU U
I'YMAaHUTApHOU
001aCTAX MO3HAHUS,
HCCIEI0BATEIbCKOM
JIeSITeTbHOCTH.




BCIIICCTB;
MAacCOBOM IO XUMUYCCKOI'O
sJIeMeHTa o (opmyIie
COCOAUHCHUS

11. BeicTpauBaTh pa3BEpHYTHIE
IIUCbMEHHBIE U YCTHBIE OTBETHI C
OTNOpoii Ha MH(POPMAITHIO U3
y4eOHUKA U CIIPABOYHBIX
MaTepuaioB, IPaMOTHO
HCTI0JIb30BATh U3YYECHHBIN
MOHATUWHBIN anmnapar Kypca
XUMHHU.

Pasznea 2. Baxneiimue

npeacTaBuTe M Heopranuveckux Bemects (30 u)

Tema 3. Bo3ayx.
Kucaopona.
IMousitue 06
OKCHAAX

(14 g)

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucnopoa — anemeHT
U mpocTtoe BeuiecTBo. O30H —
aJJTIOTpOHAsT MOAU(DUKAITHS
kucaopona. Haxoxxaenue
KHCIIOpOJa B IIPUPOJIE,
(prznueckre 1 XUMHYSCKUE
CBOICTBa (pEeaKIuu OKUCIICHUS,
ropeHue). Y cioBUs
BO3HUKHOBCHUS U
MIPEKPaIICHUS TOPESHUSI.
[MonsiTue 00 okcuax.

CnocoObI TTOJTYYSeHHUST KUCIIOPOoia
B J1abopaTopuu U
MMPOMBIIIUICHHOCTHU. [IpuMeHeHne
kuciiopona. Kpyrosopor
KHCJIOPOJa B IPUPOJIE.
TernoBoi 3¢ HeKT XUMHUIESCKOMN
peaKiuu, MOHSATHUE O
TEPMOXUMHYECKOM YPaBHCHUH,
9K30- U DHIOTEPMHUYECKUX
peakusax. ToruuBo (HedTh,
YT'OJIb U METaH). 3arpsi3sHEeHUe
BO3/yXa, CHOCOOBI ero
MpeaoTBpaIIeHus. Y CUJIEHUE
nmapHUKOBOTO 3 deKTa,
pa3pyllieHue 030HOBOTO CJIOS .

1. PackpbIiBaTh CMBICII
N3y4YaeMbIX [TOHATHUI U
OPUMEHSITh 3T MOHSTHUS TIPHU
OINMCaHNUU CBOMCTB BEIIECTB U
WX [IPEBPALLCHUM.

2. XapakTepu3oBaTh
(omCBIBATBH) COCTaB BO3/1yXa,
(pu3ugeckre u XUMHUIECKUE
CBOMCTBA KHCJIOPO/Ia, CIIOCOOBI
ero TIOJIy4YCHUSI, IPUMEHECHHUE U
3HAQUYEHUE B IPUPOJIC U )KU3HHU
qeJI0BeKa.

3. CpaBHHUBATh pEaKIMU TOPEHUS
WMEIJICHHOTO OKHUCJICHUSI.

4. Cobupars npuOOpHI JIst
MOJIy4YSHUS KUCI0POa
(BBITECHEHHEM BOJBI U BO3yXa).
5. Pacrio3HaBaTh OIBITHBIM
nyréMmkucnopoa. Mcnonws3oBarh
XUMHYECKYIO CUMBOJIMKY IJIsI
cocTaBJieHUs (pOPMYIT BEIIECTB,
MOJIEKYJISIDHBIX YPaBHEHUU
XUMUYECKUX PEaKIUM C
y4acTHUEM KHUCIOPO/a.
6.O0BSICHITH CYIIHOCTh
ADKOJIOTHYECKUX MPOOIeM,
CBSI3aHHBIX C 3arpsA3HEHUEM

bubmnoreka IJOK
https://m.edsoo0.ru/7f4183
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PazBuBarormii HaBBIKH
HCIIO0JIb30BAHUS
Pa3IUYHBIX CPEJICTB
MTO3HAHMS, HAKOTUICHHS
3HaHUU O MHpE
(s13pIKOBaA,
YUTATEIbCKAsS
KYJIbTYypa,
JIeSITENIbHOCTh B
MH(pOPMaITMOHHOM,
nudposoii cpene).

JeMoHCTpHpYyrOIIHii
HABbIKW HaOIIOACHUIA,
HaKOIUIeHUsI (PaKTOB,
OCMBICJICHHSI OTIBITA B
€CTeCTBEHHOHAYYHOU U
T'yMaHUTapHOU
007acTsIX MO3HAHMUS,
UCCIIeIOBATENbCKON
JESATEIBHOCTH.
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JeMoOHCcTpauuu
B3aunmoneiictBue dpocdopa,
CEpBhI U JKejle3a C KUCIOPOJA0M
(BO3MOKHO MCIOJIB30BAaHUE
BUJICOOTIHITOB).

OnpeneneHre coaep>KaHus
KHUCJIOpO/ia B BO3IyXE.

OnebIThI, IEGMOHCTPUPYIOLINE
YCJIOBUSI BOBHUKHOBEHUS U
MIpEKPaIICHUs TOPEHUSI.
JlaGopaTopHBIii ONBIT:
O3HakoMJIEHHE ¢ OOpa3lamMu
okcuioB. IIpakTuueckast
pabora:

Ne 3 . Tlonmyuenue u cobupanue
KHCIIOPOJIa, U3yUYCHHE €ro
CBOMCTB. BpruuciaeHus

— MOJIEKYJISIPHOH MacChl
KHUCIIOpOo/ia

1 030HA HAa OCHOBAaHWH aTOMHOM
MacChl XUMHUYECKOT'O 3JIEMEHTa

BO34yXa.
7. CrienoBaTh IpaBUjaM
Oe3ormacHoi paboThI B
madopaTopuu pu
HMCMOJIb30BAHNHU XUMHUYECKOU
MOCYJbl U 000PYy/IOBaHUS, a
TaK>Xe MpaBuaM oOpalieHus ¢
TOPIOYNMH BEIISCTBAMH B OBITY.
8. TltanupoBath U
OCYIIECTBJISITh HA MIPAKTUKE
XUMHUYECKHE DKCIICPUMEHTHI,
OPOBOJUTH HAOIIOJEHUSI,
JieJiaTh BBIBOJIBI IO pe3yJibTaTaM
SKCIIEPUMEHTA.

9. YVyacTtBOBaTh B COBMECTHOM
paboTesB rpymre .

10. Micrtonp3oBarh mipu
BBITIOJIHEHUM YUE€OHBIX 3aJIaHUHN
U B poliecce
HCCIIEA0BATEILCKON
JIESITEIIbHOCTU
HAy4YHO-TIOMYJISPHYIO
JIUTEPaATypPy XUMUYECKOTO
coJiep>KaHusl, CIPaBOYHbBIE
MaTepHalbl, PeCypChl
HurtepHera.

11. BeictpauBaTh pa3BEépHYyThIC
MMUCbMEHHBIC U YCTHBIE OTBETHI C
ornopoi Ha HH(pOPMAITUIO U3
y4eOHHMKa U CIIPAaBOYHBIX MaTe-
pUaIoB, TPAMOTHO
HCMOJIb30BaTh U3yYE€HHBII
IMMOHATUUHBIN anrmapar Kypca
XUMUH.

Tema 4.
Bopopoa.

Bonopon — nsnemeHT u
IIPOCTOE BEWIECTBO.

1. PackpsiBaTh CMBICI
W3y4YaeMbIX NOHITUU U

bubmunorexa LIOK
https://m.edso00.ru/7f4183

HNmeroniuit u
pa3BUBAOLINN OIIBIT



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

IHouaTue o
KHCJI0TAX U
COJIIX

(6w

Haxoxnenue B ipupoe,
(pr3myeckre U XUMHUYECKHE
cBolicTBa (Ha mpuMepe
B3aMMOJEUCTBHUS C HEMETaJ1a-
MH U OKCHUJIAaMHU METAJIJIOB),
IIpUMEHEHHE, CIOCOOBI
MOJTYYECHHUSI.

IMonsaTHE O KMUCHOTaX U COJIAX.
JdeMoHcTpanuu

[Tonyuenue, cobupanue u
pacrio3HaBaHHE BOJOPOA .
l'openue Bomopoaa .
B3anmoneiictBue Bogopoaa

¢ okcunommenu(Il)
JlaGopaTopHbIii ONBIT:
BzaumoeiictBue KHUCIOT C
metaiamu. llpakTuyeckast
padora:

Ne 4 . Tlomydyenue u cooupanue
BOZIOPOJIA, U3YYEHHE €T0 CBOMCTB
Bovtuucnenusn
MOJIEKYJISIPHOM MaccChl
BEILIECTBA HAOCHOBAaHUU
aTOMHOU MacChl XUMHUYECKHUX
3JIEMEHTOB

00BbEMa, KoJIM4YecTBa
BEILIECTBA ras3a 1o ero
U3BECTHOMY KOJIHUYECTBY
BEIIECTBA WU 00BbEMY;
00BEMOB Ta30B MO YPAaBHEHHIO
pe€aKiM Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIICHUH Ta30B

MIPUMEHSTh 3THU NOHSITHUS TPHU
ONMCAaHUU CBOMCTB BEIIECTB U
HUX IIPEBpAaILCHUN.

2. XapaKkTepu3oBaTh
(onuceIBaTh) GUBHUIECKUE U
XUMHYECKHE CBOMCTBA
BOJI0pO/1a, CIIOCOOBI €ro
MMOJIyYCHHUSsI, IIPUMEHEHUE .

3. Cobupars ipubop ISt
MOJIy4€HHUsI BOJAOPOA.

4. Vcrionb30BaTh XUMHUYECKY O
CUMBOJIMKY JUUISI COCTABJICHUS
¢bopmyn BemiecTs,
MOJICKYJISIPHBIX ypaBHCHHUN
XAMHUYECKUX PEAKIIUU C
Yy4acTHEM BOJIOPOA.

5. CnenoBarh IIpaBUIaM
Oe3oracHOM padbOThI B
nmaboparopuu Ipu
HUCHOJIb30BAHUU XUMHUYECKOM
IocyJbl 1 00OpyI0BaHUs, a
TaK>Ke IpaBUjIaM OOpallleHus ¢

TOPHOYMUMMHU BC€IICCTBaAMHU B 6BITy.

6. IlimanupoBath u
OCYIISCTBIISITh HA TIPAKTUKE
XUMHUYECKHUE IKCIICPUMEHTHI,
MIPOBOJIUTH HAOFOACHHUS,
JieJIaTh BBIBOJBI IO
pe3yJibTaTaM dKCIePUMEHTA.
6. YyacTBOBaTh B COBMECTHOM
paboTe BTrpyIIre

KOJIOTMYECKU
HaNpaBJICHHOM,
IPUPOIOOXPAHHOM,
pecypcocOeperaroril
€M JICSITEIILHOCTH,
Y4acCTBYIOILIWH B €ro
npUOOpEeTSHUH
JAPYTUMH JIOJAbMU.

[TposaBasrommii
WHTEpEC K
MPaKTUYECKOMY
M3YYEHHUIO Npodeccuii
U TpyJa pa3Iu4IHOTO
pojaa, B TOM YHUCIIEC Ha
OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHUM.

Tema 5. Bopaa.
PacrBopsl.

IMousiTue 00
ocHoBanmusix (12

. du3ndecKrue CBOMCTBA BOJBI.
AHanU3 U CHHTE3 — METObI
U3Yy4YEHHUSI COCTaBaBO/IbI.
XHUMUYECKHUE CBOMCTBA BOILI

1. PackpsIBaTh CMBICI
U3y4daeMbIX MOHATUH U
MIPUMEHSTh TU HOHSTUS TIPU
OINMCAaHMUU CBOVCTB BEILIECTB

bu6mmoreka [JOK
https://m.edso00.ru/7f4183

ic

OpueHTHpOBaHHBIN HA
IIPUMEHEHNE 3HAHUN
€CTECTBEHHBIX U
COLMAIBHBIX HAYK JUIS
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(peakuu ¢ MeTajuIaMu,
OKCHJaMHUMETAJUIOB U
HEMETAJJIOB).

CoctaB ocHoBaHuil. [lonsaTre 06
WHIUKATOpAX .

Bopa xak pacTBOpUTENS .
PactBops! . PacTBOpuMOCTB
BEIIECTB B BOJIE .

Hacepimiennbie u
HEHAaCHIII[E€HHbIE PACTBOPHI .
MaccoBast 10j1a BeniecTBa B
pacTtBope .

Posne pacTBOpOB B Ipupoae u B
’)KA3HHM 4esioBeka . Kpyrosopor
BO/JIbI B IPUPOJIE . 3arpsi3HEHNUE
OpUpPOAHBIX BOA . OxpaHa u
OYMCTKA MPUPOJHBIX BOJ .
JemMoHcTpauumn

DJEeKTPOJIU3 BOAbI; CUHTE3
BOJIbl; B3aMMO/ICHCTBUE BO/JIBI C
metauiamu (Na, Ca)
(BO3MOKHO HCIIOJIb30BaHUE
BHJIEOMaTEPHATIOB) .
PacTtBOpeHue BenlecTs ¢
pa3In4dHON paCTBOPUMOCTBIO .
HccnenoBanue pacTBOpoOB
KHUCJIOT U LIEJI0YEN C ITOMOIIBIO
WHJIMKATOPOB.

JlabopaTopHble U NMPaKTH4YeCKHUe
padoThI

Ilpakmuueckas paboma:

Ne 5. IlpuroroBieHnue pacTBOpOB
C OIpenenEHHON MacCOBOM
JI0JIE paCTBOPEHHOIO BEIIECTBA .
Boiuucnenun

— C UCMIOJIb30BAaHHUEM MOHSTHSA

U UXIIPEBPAILCHUU.

2. XapakTepu3oBarh
(pu3mueckue U XUMHUYECKUE
CBOMCTBA BOJBI, €€ POJIbKAK
pacTBOPUTEIISI B IPUPOIHBIX
rpoieccax.

3. CocraBisiTh ypaBHCHUS
XUMHYECKHUX PEAKIUN C
y4acTHEM BOJIHI.

4. OOBSACHSITH CYIIHOCTD
AKOJIOTMYECKHUX TPOOJIEM,
CBSI3aHHBIX C 3arpsi3HCHUEM
MPUPOJHBIX BOJ, CIIOCOOBI
OYHMCTKH BOJBI OT IPUMECEH,
MEpHBI IO OXpaHe BOJ OT
3arps3HEHUS.

5. ITmanupoBarth U
OCYLIECTBJISITh HA NIPAKTHUKE
XUMHUYECKHE DKCIEPUMEHTHI,
MIPOBOJUTH HAOJIIOACHUS,
JiesaTh BbI- BOJIbI 110
pe3yJibTaTtam 3KCHepHUMEHTaA .
6. CinenoBaTh npaBuiam
Oe3ormacHoOM padoTHI B
sabopaTopuUM Ipu
HCHOJIb30BaHUN XUMHYECKOM
rnocyasl 1 o00Opy1I0BAHUS.

7. TIpoBOOUTH BBIYHCIICHUS C

IIPUMEHEHUEM MOHSATUSA
«MaccoBasi JOJs  BEIIECTBA B
pacTBope».

8. Mcnosp3oBarh nmpu
BBITIOJIHEHUM YUEOHBIX 3aJIaHUHN
U B IIpolLecce
HCCIIe0BaTeIbCKOM
JAeITEeIbHOCTH

pelieHus 3aaa4 B
00acTu OXpaHbl
MPUPO B,
IJIaHUPOBAHUA CBOUX
IMOCTYIIKOB U OLICHKHU
NX BO3MOXKHBIX
MOCJIEICTBUM JUIst
OKPY>KaIOIlEeH Cpeibl.




«MaccCo-Basi 40J1 BEIIECTBA B
PacTBOPCH»

HAay4HO-IIOIYJISIPHY IO
JIATEpaTypy XUMHUYECKOTO
COJZIeprKaHUsl, CIIPAaBOYHBIC
MaTepHalbl, PECypChl
HNurepnera.

9. BeicTpauBarh pa3BEPHYTHIC
IIUCBMEHHBIE U YCTHBIE OTBETHI
C onopo¥ Ha UHPOpMaIUIO U3
y4eOHUKaA U COPaBOYHBIX
MaTepHUaIoB, TPAaMOTHO
HCIIOJIb30BaTh U3Y4YE€HHBIMN
OOHSTUWHBIN anmaparkKypca
XUMHHU

Tema 6.
OcHoOBHBIE
KJIACCHI
HEOpPraHu4YecKnx

coeaMHeHN
(14 9)

Knaccudukaiyst HeopraHmaeckux
COECIUHECHUM.

OKcunpl: COCTaB,
kiaccudukanus (OCHOBHBIEC,
KHCJIOTHBIC, aM(pOTEPHBIEC,
HecoJieo0pa3yrolme),
HOMEHKJIaTypa (MeXIyHapoHast
U TPUBHAJIbHAA).

[Monmy4yeHnne U XUMHUYECKHE
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHJIOB.
OcHOBaHMUSI: COCTAaB,
KJ1accuUKaIMs, HOMEHKJIaTypa
(MexxyHapoaHas v
TpUBHAJIbHAs), (PU3HUIESCKUEC U
XUMHUYECKHE CBOMCTBA, CLIOCOOBI
noirydeHus . KucinoTel: cocras,
KJ1accuUuKalus, HOMEHKJIATypa,
(puznyeckre U XUMHUYECKHE
CBOICTBA, CIOCOOBI TTIOJTYYECHUS .
Psii akTHBHOCTH METAJLJIOB .
Conu (cpennue):

HOMEHKJIaTypa, CIIOCOOBI

1. KnaccudunupoBathb
n3ydaeMble BEIISCTBA 10
COCTaBYy U CBOMCTBaM.

2. CoctaBasth GHOpPMYIIbI
OKCHJIOB, KMCJIOT, OCHOBaHHH,
COJIEM M HA3bIBaTbUX IO
MEXIyHApOIHOMU
HOMEHKJIaType.

3. IIporao3upoBaTh CBOICTBa
BEIIECTB HAOCHOBE OOIIMX
XUMHYECKUX CBONCTB
W3YYCHHBIX KJIaCcCOB/Tpynn
BEIIECTB, K KOTOPBIM OHU
OTHOCSTCH.

4. CocTaBysATh MOJICKYJISIPHBIC
YpaBHEHUS PEaKIIuid,
WUTIOCTPUPYIOIIUX XUMHUUYECKUE
CBOICTBA U CIOCOOBI
MOJYYE€HUS BEIIECTB
W3YYCHHBIX KJIACCOB/TPYIIII, a
TaK>Xe TOATBEPIKIAFOIINX
T€HETUYECKYIO B3aUMOCBSI3b
MEX /1y HUMU.

bu6moteka [IOK
https://m.edsoo0.ru/7f4183
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VYyactByronuii B
pelIeHnn
MIPAKTHICCKHX
TPYIOBBIX e, 3a7a4
(B cembe,
00111€00pa30BaTEIHHOM
OpraHu3aiuu, CBOeu
MECTHOCTH)
TEXHOJIOTMYECKOH U
COIlMaIbHOM
HaIlpaBJICHHOCTH,
CIIOCOOHBIH
WHUILIMUPOBATD,
IJIAHUPOBATh U
CaMOCTOSTEILHO
BBIIIOJIHSATEH TAKOTO
poJia AesITeNTbHOCTD.

Bripaxaromuii
MMO3HABATEILHEIC
MHTEPECHI B Pa3HbIX
MPEeIMETHBIX 001acTIX
C yU€TOM
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MOJIYY€HUsI, B3aUMOJIEUCTBHUE
coJIei ¢ MeTaJljiaMu,
KHCJIOTaMHM, IIeJI0YaMU U
COJISIMH.

I'eneTnueckasi CBSI3b MEXKIY
KJIaCCaMU HEOPTaHUYECKUX
COCJITUHEHUM .

JdeMoHcTpanuu

O6pa31pl HEOpraHU4YECKUX
BEIIESCTB PA3JIUYHBIX KIJIACCOB.
B3aumoneiictBue pactBopa
CEpPHOMKHUCIIOTHI C OKCUIAOM
menu(Il) .

Peakums HeWTpanuzanuu.
BrITecHeHne oaqHOro Meraia
JIPYTUM H3PacTBOpa COJIH.
JlabopaTopHbIe ONBITHI:
B3aumoaenicTBue KHUCIIOT C
metaiamu . [lonyuenue
HEPacTBOPUMBIX OCHOBAHUM .
B3aumonericteue
HEPACTBOPUMBIX OCHOBAHHUM C
KHUCJIOTaMH .

Paznoxenue rugpokcuaa
meau(1l) mpuHarpeBanuu.
IIpakTuyeckas padora:
Ne 6 . Pemienue
SKCIIEPUMEHTAJIbHBIX 33/1a4 1O
TeMe «OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX COCOTUHEHUIN .
Boviuucnenusn

O ypaBHEHUSIM XUMHUYECKUX

peaknuii

5. [Tpou3BOAUTH BBIYHCIICHHS
110 YPaBHEHUSIM XMMHYECKUX
peakuui .

6. ILtanupoBaTh U
OCYIIECTBJISITh HA IIPAKTUKE
XUMHYECKHUE DKCIEPUMEHTHI,
MPOBOAUTH HAOIIOJICHUS,
JieJiaTh BBIBOJIBI T10
pe3yabTaTam dSKCIEepUMEHTA.
7. CnenoBaTh IpaBUIaM
Oe3onacHoOM paboOTHI B
naboparopum npu
HCIIOJIb30BAaHUU XUMHYECKOU
MOCyZlbl 1 00OPYIOBAHUSI.

8. Ucrons30BaTh pu
BBITIOJIHEHUH YUE€OHBIX
3aJIaHUN U B Ipoliecce
HCCIIEA0OBATEILCKOH
NEeATEIIBHOCTHA
Hay4YHO-IIOMYJISIPHY IO
JIUTEPATYPY XUMHUYECKOI'O
COZECp>KaHUs, CIIPABOYHBIC
MaTepUaibl, pECypPChl
HNurepHera .

9. BeicTpanuBaTh pa3BEéPHYTHIC
IMACbMEHHBIE U YCTHBIE OTBETHI
C OIopoii Ha nH(pOPMAIUIO U3
y4eOHHMKA U CIIPABOYHBIX
MaTEepUaIOB, TPAMOTHO
HCIIOJb30BaTh U3YyYEHHBIN
MMOHATUUHBIN armaparkKypca
XUMHUH

I/IHIII/IBI/II[yaJ'IBHBIX
HWHTEPECOB,
CIIOCOOHOCTEH,
JOCTHOKCHHUH.

CtpoeHue aTOMOB. XUMH4YeCKasi CBsI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEILHbIE peakiuu (26 1)

Paznen 3. [lepuoauyeckuii 3axoH u [lepunoauyeckasi cuctemMa xumnieckux 3jieMenToB /. . MenjeseeBa.

TeMma

‘ HCpBBIC ITOIIBITKH

| 1. PacKkpsIBaTh CMBICT

| Bu6muoreka IIOK | 3uarommii u




Ilepuoanueckuia
3aKOH u
Ilepuoauuyeckasi
cucrema
XUMHYECKHX
ajgemenToB JI.H.
Menpaeseena.
CTtpoeHnue

aToma (14 uv)

KJIaCCU(DUKAITUN XUMUYIECCKUX
a51eMeHTOB. IloHsaTue o rpymnmax
CXOJHBIX AJIEMEHTOB
(1enouHBIC U
HIEJIOYHO3EMEIbHbIE METAJUIbI,
rajoreHbl, MHEPTHHIC Ta3bl).
DJeMeHTbl, KOTOpbIE 00pa3ytoT
amdoTepHbIE OKCHJIBI U
rusipokcuabl. Ilepuoanueckuii
3ak0oH u llepnonuueckas
cCHUCTeMa XHUMHUYECKUX
anemenToB Jl. 1. MeHieneera.
Ilepuoapl, Tpynmel, MOATPYIIIHI.
Du3nUeCcCKul CMBICT
HOPSIIKOBOTO HOMEpA AJIEMEHTA,
HOMeE- POB TIEPHOJIa U TPYIIIIHI.
Ctpoenue atomoB. CocTaB
aTOMHBIX sijiep. M30TOMbI .
Onektponsl . CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB
nepBbIX 20 XUMUYIESCKUX
snemMeHTOB [lepuoanueckoit
cucremsl /I . 1. Mengeneena .
XapakTepucTuKa XMMHUYECKOT O
3JI€MEHTAa MO €ro IMOJOKEHUIO B
Ilepuoanueckoii cucrteme 1. 1.
MennesneeBa .

3unauenue Ilepuoauyeckoro
3akoHa u Ilepunoauyeckoi
CHUCTEMbI XUMHYECKUX
3JIEMEHTOB JJIs1 pa3BUTHUS

Hayku U npaktuku. . U.
MeHnneneeB — y4€HBIN,
neaaror U rpakJIaHuH .
JdeMoHCcTpanuu
KopoTtkonepuoanas u

MEPUOJINUECKOT0 3aKOHA.
2. IToHUMaTh CyI1eCTBOBaHHUE
MEPUOJIMNUECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHUX
BJIEMEHTOB (M3MEHEHUE
paauycoB atomoB 1 J0) u ux
COCIUMHEHU M OT ITOJI0KEHUS B
NEPUOANYECKON CUCTEME U
CTPOCHHUS aToMa.

3. YcraHaBIMBaTh CBSI3b MEXKTY
MOJIO’)KEHUEM DJIEMEHTA B
MNEPUOAUYECKON CUCTEME U
CTpOE€HHEM ero aroma (COCTaB U
3apsia saapa, ooIee 9ucio
AJIEKTPOHOB U pacrpeneyiecHue
UX TI0 DJIEKTPOHHBIM CJIOSIM).

4. TIporHO3UpOBaTh XapaKTep

H3MCHEHMS CBOMCTB 3JICMECHTOB U

WX COCIMHEHUM 1O TPyIIaM U
nepuoaam Ilepunoanueckoit
CUCTEMBEI .

5. XapakTepuzoBaTb
XUMHYECKHE DJIEMEHTHI NEPBBIX
TpEX 18057005 (03 (0): 8 KaJusl,

KaIbIA IO UX IIOJOKEHHIO B
Ilepuonuueckon cucreme JI.N.
MenneneeBa.

6. CrnenoBath MpaBHUIIaM
Oe3oracHOM paboThI B
nmaboparopuu npu
HCIIOJIb30BAaHUU XUMHUYECKOU

MOCy/1bl U 00OPYIOBaHUS.

7. BeicTpanBaTh pa3BEPHYTHIC
IUCbMEHHBIE U YCTHBIE OTBETHI C
OIOpOi Ha UH(POPMALIHIO U3
yueOHHMKa U CIIPaBOYHBIX

https://m.edsoo.ru/7f4183
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YBAKAKOLIUN
JOCTHIKCHMS HaIiei
Pomuner — Poccum B
HayKe, UCKYCCTBE,
CIIOPTE, TEXHOJIOTHSX,
0oeBbIE NOABUTH U
TPYJOBbIE
JIOCTHKEHHS, TE€POEB U
3alUTHUKOB
OTeuecTBa B MPOILIOM
1 COBPEMEHHOCTH.
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JUTMHHONIEPUOIHAS (POPMBI
Ilepnoanyeckoi cucTEMBI
XUMHYECKUX 3jieMeHToB J[. U .
Menpaeneea.

O3HakomJiieHHe ¢ oOpa3namu
METAJUIOB U HEMETAJIJIOB.
JladopaTopHBIii ONIBIT:
BzaunmonenicTBrue ruipokcuaa
LIUHKa CpacTBOpaMHU KHUCJIOT U
ieJa049en

MaTepHUaIoOB, IPaMOTHO
HCII0JIb30BaTh U3YYCHHbBIN
NOHATUHWHBIN armnapar Kypca
XUMUH.

8. Mcnionp30BaTh NIpH
BBIIIOJIHEHUM YUEOHBIX 3aJIaHUN
TEKCThbl yueOHUKA, CIIPABOYHBIE
matepuansl (Ilepuonnueckyro
CUCTEMY XHUMHUYECKUX
anemeHToB /| . 1 . Meneneena,
TaOJIMILy paCTBOPUMOCTHU
KWUCIIOT, OCHOBAaHWH U COJICH B
BOJIE, DJIEKTPOXUMHUYECKUU PSITT
HaIpsHKEHU METaJLJIOB) .

9. Mcnionb30BaTh TIpH
BBINIOJIHEHUH YUEOHBIX 3aJlaHUN U
B MPOLIECCE MUCCIIEI0BATEIBCKOM
JIeATETbHOCTH
HAYy4YHO-TIONYJISIPHY IO
JINTEPATYPY XUMHUECKOTO

coAep KaHusl, CIIpaBOYHbIE
Marepuaiibl, pecypcbl MHTEpHETa

Tema 9.
XumMudeckas
CBSI3b.
OKucINTEILHO-
BOCCTAHOBHTEJIbH

ble peaKiun
(12 q9)

DJIEKTPOOTPUIATEIILHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB.
XuMudeckas CBs3b (MOHHas,
KOBaJICHTHAasi HOJIsIpHAs 1
KOBaJICHTHAas HETIOJISIPHA ).
CreneHs OKUCIEHUS.
OKHCIIMTETbHO-BOCCTAHOBUTEh
sole peakiuu (OBP). Tlpomeccsl
OKHMCIJICHHS U BOCCTAHOBJICHUS.
OKHCIIUTETN ¥ BOCCTAHOBHUTEIH.
JeMOoHCcTpauuu
OKHCIIMTENbHO-BOCCTAHOBUTEIbHEI
€ peaKlnu: TOpEeHUe, peaKkuu
pa3JI0XKEHUsI, COCIUHEHUS

1. PackpbIBaTh CMBICIT
W3ydaeMbIX MOHSITHH .

2. OnpenensaTh BUI XUMUYESCKOU
CBSI3U B COCUHCHUM.

3. Onpenensats CTEICHb
OKHCJICHUS] XUMHYECKOT'O
3JIeMeHTa Mo GopMyJie ero
COCJTMHEHUS.

4. OnpenensiTb YJIEMEHT
(BEIIECTBO) — OKHUCIUTENb U
3JIEMEHT (BEIIEeCTBO) —
BOCCTaHOBUTEIIb.

5. OOBACHATH CYIIHOCTh
MPOIECCOB OKHUCIICHUS U

bu6moreka [IOK
https://m.edsoo.ru/7f4183

ic

PasBuBarommii
HaBBIKU
MCII0JIb30BaHUS
pa3jIMYHBIX  CPEICTB
MO3HAHUS, HAKOIUICHUS
3HAHUU 0 MHpE
(s13pIKOBAA,
YHUTaTeIbCKas
KYIbTYypa,
JESITeNIbHOCTh B
UH(POPMAaLMOHHOM,
uppoBoi cpene).



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

BOCCTAHOBJICHHSI.
6. CocTaBATh 2JIEKTPOHHBIN
OayraHc ¢ y4€ToM 4umcia
OTJIAaHHBIX W TIPUHITHIX
BIIEKTPOHOB.

7. CocTaBisiTh ypaBHEHHE
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIb
HOU pEaKIIvH.

8. Mcnonp30BaTh TipH
BBITIOJTHCHUM YUYCOHBIX 3aTaHUN
TEKCThI yueOHHUKA, CIIPABOYHBIC
MaTepraibl (IEpUOIUYECKYIO
CHCTEMY XUMHUYSCKUX
anemenToB /| . 1 . Menneneera,
TaOJIMILy paCTBOPUMOCTH
KHUCIIOT, OCHOBAaHUH U COJIEH B
BOJE, JIEKTPOXUMUYECKUN PsiJl
HAIPSHDKCHUW METaJIJIOB)

9 kJ1acc
IIpumepHbIe
TeMBbl,
aCKpbIBaKOLIUe
packp . OcHOBHBIE BUIBI CBf3b C
JAHHBIN pa3ge .
OcHOBHOE co/lep:KaHue JAesITeJIbHOCTH 0P NPOorpamMmmMmon
NPOrpamMMmbl,
o0yuyarwierocs BOCIIUTAHUSA
1 KOJINYECTBO YaCOB,
OTBOJHMMOE HA UX
HU3yueHue
Pa3gen 1. BemecTBo M xumnueckue peakiun (34 1)
IToBTOpEHUE U Ilepuonuyeckuii 3aKoH. 1. XapakrepuszoBaTthb bubnuorexa LIOK IIposBisromuii
yriay0saeHue 3HAHMIA Ilepronnueckas cucrema XUMHUYECKHE JIEMEHTBI https://m.edso0.ru/7f41a636 | yBaxenue K
OCHOBHBIX pa3/iesioB | XMMUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, HUCTOPUYECKOMY H
Kypca 8 kiacca J. 1 . MenneneeBa . CtpoeHue Kaus ¥ Kalablus 0 UX KyJIbTYPHOMY
(8 1) aTOMOB . 3aKOHOMEPHOCTH B IIOJIO’KEHUIO B HACJIEUIO CBOETO U
U3MEHEHUU CBOMCTB XMMHUYECKUX ITepunonnueckoii cucreme JpYTUX HapoJ0B
3JIEMEHTOB NEPBBIX TPEX MEPUOIOB, . 1. Menneneena. Poccuu, cumBouiam,
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KaJus, KaabIlUs U UX COSIUHCHUN B
COOTBETCTBUH C MOJOKEHHUEM
3JIEMEHTOB B IIEPUOANYECCKON
CHUCTEME U CTPOCHHUEM UX aTOMOB .
Kiraccudukarus u HoMeHKJIaTypa
HEOPraHW4YEeCKUX BEIISCTB
(MexnyHapoJHas ¥ TpUBUAJIbHAS) .
XHUMHUYECKHE CBOMCTBA BEIIIECTB,
OTHOCSIIIIUXCS K Pa3JIMYHBIM KJIaccam
HEOPraHUYECKUX COCIMHEHUM, UX
TCHEeTUYeCKas CBS3b
HEOPTraHUYECKUX BEIIECTB .
CTpoeHue BelecTBa: BUAbI
XUMHYECKOU CBSI3U U THUITBI
KPUCTAIUTUYECKUX PEIIETOK.
3aBHCHMOCTH CBOMCTB BEIIIECTB OT
UX CTPOCHHUSI.

JleMoHCcTpanuu

1 . Monenu KpUuCTaJIMYEeCKUX
PEMIETOK HEOPTAHUYECKUX BEIIIECTB .
2 . KopotkonepuoaHas u
JUTHHHOTIEpHUOAHAS (hOPMBI
Ilepuoanyeckoi cucTeMsl
XxuMudeckux 3jaemeHTon 1. H.
MenneneeBa

2. Knaccuduuuponats u
Ha3bIBaTh HEOPraHUYECKHE
BEIIECTBA U3YUYCHHBIX
KJIACCOB.

3. OnuceIBaTh 00MIHE
XUMHYECKHUE CBOMCTBA
BEIIESCTB Pa3INYHBIX
KJIaCCOB, MOJATBEPKAATH
CBOMCTBA IIpUMeEpa- MU
MOJICKYJISIPHBIX YpaBHEHUH
XUMHYECKHUX PEAKIIUI.

4. Onpenensitb BUI
XUMHUYECKOU CBSI3U U THII
KPUCTAJUINYECKON PEIIETKHU
BEIIECTBA.

5. I[Iporuo3upoBars
CBOICTBA BEIIIECTB B
3aBUCUMOCTH OT UX
CTPOEHMUS .

6. BricTpanBarth
pa3BEPHYTHIE MMCbMEHHBIE
U YCTHBIE OTBETHI C ONOPOM
Ha MH)OpPMALHIO U3
yueOHHMKa U CHPaBOYHBIX
MaTepuaIoB, TPaAMOTHO
HCII0JIb30BaTh U3YUYEHHbIN
NOHSITUWHBIN annapaTt
Kypca XMMHHU.

7. Ucnonp30Bath Opu
BBITIOJTHEHUH YUEOHBIX
3aJaHUM U B Opolecce
HUCCIIE0BATEIBCKOM
JIeATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO
JIUTEPATYPY XUMHUUECKOTO
Ccoep KaHMsl, CIIpaBOYHbIE

Mpa3IHUKaM,
naMsAaTHUKaM,
TpaauLysIM HapOJIOB,
IMMPOKHUBAIOUINX B
POJHOM CTpaHe.




MaTepHaJibl, pECYpPChl
NuTtepHera

Tema 1. OcHOBHBIE
3aKOHO MEPHOCTH
XHMHYECKHX
peakumii (14 )

Krnaccudukanms XuMU4ecKrux
peaKIuii 1o pa3IMIHBIM ITPU3HAKAM
(110 4mMcIy U COCTaBy y4acTBYIOIIUX
B pEaKIIMH BEIIECTB, IO TEINIOBOMY
3¢ deKTy, N0 U3MCHESHUIO CTCTICHEH
OKUCIICHUS] XUMHUYIECKUX
3JIEMEHTOB, 110 OOPAaTUMOCTH, IO
Y4YacTHUIO KaTaju3aTopa).

DK30- U 3HJIOTEPMUYECKUE
peakiuy, TEePMOXUMHUIECKHAE
ypaBHeHus. [loHATHE O CKOpOCTH
XUMHUYECKOU peakuud . [TonaTue o
TOMOT€HHBIX U T€TEPOTCHHBIX
peaknusx . [Toastue 06
00paTUMBIX U1 HEOOpaTHUMBIX
XUMHUYecKux peakuusx . [lonarue
0 XMMHUYE€CKOM PAaBHOBECHH .
daKTOpPHI, BIMUAIOIINE HA CKOPOCTh
XUMHYECKON peaklnu U
II0JIO’KEHUE XMMHUUYECKOTO
paBHOBECHS .
OKUCINUTEIbHO-BOCCTAHOBUTEIbHbBIC
peakiuu (3JIEKTPOHHBIN OajtaHC
OKHUCJIUTEJIbHO-BOCCTAaHOBUTEIBbHOM
peaKnumn).

JdeMoOHCTpaAMH

1 . 3aBUCUMOCTBH CKOPOCTH
XUMHUYECKON peakiuu OT
pa3IUYHBIX (PAKTOPOB.

2 . Bo3paelcTBue Kataau3zaTopa Ha
CKOPOCTh XUMHUUYECKON peaKINHu.

3 . I[Ipumepsl HEOOpAaTUMBIX U
00paTUMBIX peaKIHil.

4 . CMmenleHue paBHOBECUS

8. PackpbiBaTh cMBICH
N3y4aeMbIX NOHATUH U
MIPUMEHSTH 3TU HOHITUSA
IIPU OIIMCAHUU CBOMCTB
BEILECTB U UX
NpeBpalCHUM.

9. Knaccudunmponarb
XUMHYECKHE PEeaKIINU O
pa3IUYHBIM MPU3HAKaM.
10. YcranaBmuBaTh
3aBUCHMOCTb CKOPOCTH
XUMHUYECKOU PEAKIIUU OT
pa3nuyuHbIX (GaKTOPOB.

11. IIporuo3upoBaThb
BO3MOYKHOCTH MPOTEKAHUS
XUMHYECKHUX MpEBpalleHUi
B Pa3JIMYHBIX YCIOBUSIX.
12. Onpenensateb
OKHUCJIUTEIb U
BoccTaHoBuTENb B OBP.
13. CocraBuAaTh
3JIEKTPOHHBIN OajlaHc
peakiuu.

14. ITpousBOIUTH
BBIYUCIICHUSI 110
XUMHUYECKHUM YPaBHEHUSIM.
15. BricTpauBarth
pa3BEPHYTHIE NMCbMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOH
Ha MHQOpMaLHIO 13
y4eOHHKa U CIIPaBOYHBIX
MaTEpHUaAIOB, TPAMOTHO
HCIIOJIb30BaTh U3y4YEHHBIHN
NOHSITUWHBIN ammapar

bubmuorexa IJOK
https://m.edsoo0.ru/7f41a636

CosHaromuit
BaXHOCTD
TPYI0JTIO0HS,
00yudeHus Tpyay,
HAKOTUICHHS HAaBBIKOB
TPYLOBOM
NeSITeTbHOCTH Ha
MPOTSHKESHUU JKU3HH
JUISL yCIIEIHO M
npodecCuoHANTbHOU
camopean3aliy B
POCCHIICKOM
oO1ecTse.
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XUMHUYECKOU pEeaKLIUH.
Buluuciienus

KOJIMYECTBA BEIIECTBA, 00bEMA U
MAacChl peareHTOB WJIN MPOAYKTOB T10
YpPaBHEHUSIM XUMHUYECKHUX PEaKIIUM

Kypca XUMHHU.
16. Mcnonwk30BaTh NIpu
BBINIOJTHEHUH YUECOHBIX
3aJaHUM U B Ipolecce
HCCJIEI0BATEIILCKON
JIeSITEJIbHOCTU
HAy4YHO-TIOMYJISIPHYO
JIUTEPaATYpPy XUMHUUECKOTO
coJiepKaHusl, CIPaBOYHbBIE
MaTepHalbl, PECYPChI
NuTtepHera

Tema 2.
DJIeKTPOIUTHYECKAS
AMCCOLMALHS.
XuMunueckue
peakuuu B

pacTBOpax
(12 q9)

Teopust 2JIIEKTPOIUTHYECKOUN
JIMCCOUALH. DJIEKTPOJIUTHI U
HEAJIeKTpOoJInThl. KaTHoHBI,
aHUOHEI. MeXaHu3M JUCCONHAIIUN
BEIIECTB C Pa3IUIHBIMU BUIAMU
XUMHUeCcKoi cBsi3u. CTEIIeHb
nucconmanuu. CHUIbHBIEC U cl1a0bIe
AJIEKTPOJIUTHI. Peakiimu HOHHOTO
oOMeHa, YyCIIOBHUS UX MPOTECKAHUS.
HMonnble ypaBHEHHUS peaKIIUH.
XUMHYECKHE CBOHMCTBA KHCJIOT,
OCHOBAaHHHU U COJICH B CBETE
MpeJICTaBJICHUN 00
AJICKTPOJIUTUYECKOMN JTUCCOITHAITHH.
Cpena pactBopa. [lonsitue o
THIPOJIA3E COJICH .

KauecTBeHHBIC peakiui Ha
KaTHUOHBI M aHUOHEI.

JeMmoncTpauuun
OneKTpuyecKas MIPOBOAUMOCTD
pacTBOPOB  BEIIECTB; JIBH)KECHUE

HOHOB B 3JIEKTPUUYECKOM IIOJIE.
OnbITHI, WIUTIOCTPUPYIOIIHE
MPU3HAKU TPOTEKAHUS PeaKInui
HOHHOIro oOMeHa . OnbITHI O

1. PackpsiBaTh cMBICHT
W3y4aeMbIX NOHATHUH, a
TaK»€ CMBICII TEOPUHU
IEKTPOJIUTUIECKOM
JIUCCOLIMALINH.

2. OOBIACHATH IPUIUHBI
3JEKTPONPOBOTHOCTH
BOJIHBIX PacTBOPOB.

3. CocTaBasTh ypaBHEHUS
JIMCCOLUALIN KUCJIIOT,
mieJIoueii U coyeu,
IOJIHBIE U COKPALLIEHHBIE
HOHHBIE YpaBHEHUS
XUMHUYECKHUX PEeaKInil
HOHHOTO OOMEHa.

4. I[ImanupoBath U
OCYILIECTBJIATh HAa MPAKTUKE
XUMHUYECKHE
SKCHEPUMEHTHI, MPOBOJIUTH
HaOI0/ICHUS, AeT1aTh
BBIBO/IBI 10 PE3yIbTaTaM
SKCIEPUMEH-TA .

5. CnenoBaTh npaBujiaM
0Ge30racHoi padoThI B
nabopaTtopuu Mpu

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

[TposBasrommii
WHTEpEC K
MPaKTUYECKOMY
M3YYEHHUIO NpodeccHii
U TpyJa pa3InIHOTO
poja, B TOM YHCJIEC Ha
OCHOBE IPUMECHEHUS
MPEIMETHBIX 3HAHUM.
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OIPEICIICHUIO CPEJIbl B pacTBOpPax
coJieHt (xJiopuaa HaTpus,
KapOoHaTa HaTpusl, XJIOpHUIa
LIMHKA) .

JlaGopaTopHBbIii ONIBIT:

Peakiinu nonHoro oomMeHa B
pacTBOpax AJICKTPOIIUTOB:
cynbdara meau(Il) u ménoun,
KapOoHaTa HaTPUs U COJIsI- HOM
KHCJIOTBI, PeaKIIUsT HeUTpaTU3auu
MEX Iy THAPOKCHIOM KaJUs U
COJISTHOW KUCJIOTOM.
IIpakTHyeckas padora:

No 1 . Pemienue
AKCIIEPUMEHTATLHBIX 33129 10
TeMe.

Bouruncienust

M0 yPaBHEHUSIM XUMUYECKUX
peaxkiuit

HCII0JIb30BaHUU
XUMHYECKOU MOCY/IbI U
o0opynoBaHUs.

6. [IpouzBoauTh
BBIYUCJICHUS 1O
XUMHUYECKHUM YPABHEHUSIM .
7. BeicTpauBarth
pa3BEpHYTHIE TUCbMEHHBIE
1 YCTHBIE OTBETHI C OIOPOM
Ha MH(OpMAIHIO U3
yueOHHMKa U CIPaBOYHBIX
MaTepHUaloB, IPaMOTHO
HCIIOJIb30BaTh U3YYEHHBIN
MOHSATUWHBIN anmapar
Kypca XUMHUH .

8. Mcnonp30Bath nipu
BBINIOJTHEHUM YUE€OHBIX
3aJaHUM U B IpoIecce
HCCJIENOBATEIHLCKOU
EeSATEIIbHOCTH
HAy4YHO-TIOILYJIAPHYIO
JIUTEPATYPy XUMHUYECKOTO
COJZIepKaHUs, CIIPaBOYHbBIC
MaTEpHAIbI, PECYPCHI

HNuTepHera
Pa3gen 2. HemeTanabsl u ux coequHenus (33 1)
Tema 3. O0mran OO0m1ast xapakTeprUCTHKA 1. O6bsaAcHATEH O0IIHE bu6mmoreka [IOK ITornmaromumii
XapaKTEePHCTHKA rasioreHoB . OCOOeHHOCTH 3aKOHOMEPHOCTH B https://m.edso0.ru/7f41a636 | 3HaucHUE U
XUMHYECKHX CTPOCHHSI aTOMOB 3THX W3MEHEHHH CBOWCTB rII00aIbHBIN XapakTep
sjemMeHTOB VIIA- AJIEMEHTOB, XapaKTEePHBIC JIJISI HUX HEMETAJJIOB U UX AKOJIOTHYSCKUX

rpynnsl. I'agorenn:
(69)

creneHu okucsieHus . CTpoeHue u
(bu3uUecKre CBOMCTBA MPOCTHIX
BEIICCTB — T'aJIOT'CHOB .
XUMUYECKHUE CBOIMICTBA HA
npuMepe xjopa (B3aumojielicTBre
C MeTajlJlaMH, HeMeTaJlJlaMH,

COE€IUHEHUH B Npeaenax
MaJlbIX IEPUOJOB U
TJIABHBIX MOArPYII
ITepuoanye-ckoii CUCTEMBI
XUMHYECKHX IJIEMEHTOB C
Y4ETOM CTPOCHHUS UX

npobiuem, myTei ux
pellleHus, 3HaYeHHe
3KOJIOTHYECKOM
KYJIBTYpPHI 4eTIOBEKA,
oO1iecTBa.
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mesioyamMu) . XJIOpOBOJAOPO/T .
CostHast KMCJIOTa, XMUMUYCCKIC
CBOMCTBA, IOJIY4YECHHE,
npumeHenue . KauecrseHHbie
pEeaKIuy Ha TAJIOTCHUI-UOHBI .
JleicTBUE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHu3M 4YeJIOBeKa.
Baxwneiimue xjopuabsl 1 ux
HaXO0XJICHUE B TIPUPOJIE.
JdemMoHcTpauun
Buneomarepuansl: rajJoreHsl

U UX COCMHEHUSI.

OO0pa31ibl XJIOPHUIOB.
JlaGopaTopHbIii ONBIT:
Pacno3naBanue

XJIoOpuaA-uoHOB. [IpakTrdeckas
pabora:

No 2 . TlomydyeHue COJITHONU KUCIJIOTHI,
U3y4YeHUE €€ CBOUCTB.
Bourunciaenust

10 YPaBHEHUSIM XUMUYECKUX
peakiuii, eciiu OUH U3 peareHTOB
JaH B U30BITKE;

00BEMOB Tra30B 110 YPaBHEHUIO
peakluyu Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUM Ta30B

aTOMOB .
2. XapakTepu3oBaTb
(uzmyecKkue U XUMHYECKHUE
CBOMCTBA IIPOCTHIX
BEILIECTB rajoreHoB (Ha
MpUMeEpe XJ10pa) u
CJIO)KHBIX BEIIECTB
(x;10pOBOZIOpPOIA, XTIOPHUAA
HATPUs), CIIOCOOBI UX
MOJTyYeHUsI, TIPUMEHEHUE U
3Ha4YEeHHE B IPUPOJIE U
JKU3HU YEIIOBEKaA .

3. Onpenensatb
raJIOTeHU/I-UOHBI B
pacTtBope .

4.1lnaHnpoBarte u
OCYIIECTBJISAITH HA IPAKTUKE
XUMHUYECKHE IKCIEPUMEHTHI,
MMPOBOJIUTH HAOIIOICHUS,
JienaTh BBIBOJABI MO
pe3yabTaraM 3KCHEepUMEHTa
5. CnenoBarh TmpaBujiam
Oe3ormacHoM  paboTel B

saboparopum pu
HWCIOJIL30BAHUH
XAMUYECKOH TOCyAbl U
0o0opynoBaHUs.

6.BricTpanBaTh
pa3BEPHYTHIC NMCBMEHHBIC
1 YCTHBIE OTBETHI C OIIOPOH
Ha MHQOpMaLHIO 13
y4eOHHKa U CIIPaBOYHBIX
MaTEepHUaIOB, IPaMOTHO
HCIIOJIb30BaTh U3y4YEHHBIHN
MOHSTUWHBIN ammapar
Kypca XHUMHH .

Co3zHaromuit poJib
XYyJI0’)KECTBEHHOU
KYJIbTYPBI KaK
cpeiacTBa
KOMMYHUKAIUU U
CaMOBBIPKCHUS B
COBPEMEHHOM
o011ecTBe, 3HAaUECHHE
HPaBCTBEHHBIX HOPM,
LEHHOCTEH, Tpaauui
B HCKYCCTBE.




7. Ucnionp30BaTh 1pU
BBINIOJTHEHUH YUCOHBIX
3aaHUH U B IIporecce
HCCJIEI0BATEIILCKON
JIeSITEJIbHOCTU
HAy4YHO-TIOMYJISPHYIO
JIUTEPATYpPy XUMHUUECKOTO
coJiepKaHusl, CIPaBOYHbBIE
MaTepHalbl, PECYPCHI
uTtepHera

Tema 4. Ooman
XapaKTepPUCTHKA
XHMHYECKHX
3j1eMeHTOB VIA-
rpynnbl. Cepa u eé
coequHeHus (6 4)

OO01m1ast xapakTepUCTUKA JIEMEHTOB
VIA-rpynmnbel. Oco6eHHOCTH
CTPOCHUSI aTOMOB 3THUX IJICMCHTOB,
XapaKTepHBIC TSI HUX CTeNICHU
okucinenus. CtpoeHue u
(uznueckue cBOMCTBa MPOCTHIX
BEILIECTB — KHCJIOPOJa U CEPHI.
AnnorponHbsle MoaudUKaIINU
KHUCJI0POJia U cepbl. XUMHUYECKHUE
cBomcTBa cepbl. CepoBOOPO,
cTpoeHue, Gu3ndYecKue u
XUMHUYECKHE CBOMCTBA. OKCHU/IbI
cephl KaK NpeICTaBUTEIN
KHUCJIOTHBIX OKcuaoB. CepHas
KHCJI0Ta, (PU3UYECKUE

1 XMMHYECKHE CBOMCTBa (00I11IHe
KakK MpeJICTaBUTEINS Kilacca KUCIOT
U crierupudecKue), MpUMEHEHHE.
XUMHUYECKUE pPeaKkIluu, JIeKaI[Ue B
OCHOBE MMPOMBIIIJIEHHOT'O criocoba
MOJIyYSHUSI CEPHOM KUCIIOTHI.
ArnmapaTbl U IPOTEKAIOIINEe B HUX
MpoI1iecchl (Ha IIpU Mepe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI).
CoJn cepHOM KUCIIOTHI,
KadyeCTBEHHAasl peaKlus Ha

1. OOBsACHATH O0MITHE
3aKOHOMEPHOCTH B
U3MEHEHUH CBOWMCTB
31eMeHTOB VIA-rpynnel
W UX COEOIUHEHUH C
Y4ETOM CTPOECHUS UX
aTOMOB.

2. XapakTepu3oBaTh
busuueckue u
XUMHUYECKHE

CBOMCTBA MIPOCTOTO
BEIIIECTBA CEPHI U €€
COEeIUHEHU
(cepoBonopona,

OKCH/JIOB CEPHI,

CEpHOM KHCIOTHI,
cylb(dartoB),

CcocoOBI UX

MOJyUYEeHMUS,

NPUMEHEHUE U

3HAUYE€HUE B NIPUPOJE

U KU3HU YEJIOBEKa.

3. Omnpenensats HaIU4Ue
cynbdaT-uoOHOB B
pacTtBope.

4. OOBSICHATH CYIIHOCTh

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

ITornmarommii
3HAYCHHUE U
rJ100aJbHBIN XapakTep
SKOJIOTHYECKUX
npoOem, myTei ux
perieHus1, 3HaueHne
9KOJIOTHYECKOU
KYJIbTYphI YEJIOBEKa,
oO1ecTBa.
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cyJlib(aT-uoH.

Haxoxienue cepbl U €€ COEIMHEHU N

B Ipupoae. XuMHUIECKOe
3arpsA3HEHUE OKPYIKAIOLIEH Cpebl
COE€UHEHUSIMU Cepbl (KUCIOTHBIE
JIOKU, 3arps3HEHNE BO3AyXa U
BOZIOEMOB), CITOCOOBI €T0
Npe0TBpalllCHUS.
JdeMoHcTpauun

Konnexunu (Buaeomarepuaibl):
cepa u e€ COEqUHEHMUS.
OO6yrinuBanue caxapa noj
JIEUCTBUEM KOHLEHTPHUPOBAHHOM
CEpHOM KHUCJIOTHI.
JlaGopaTopHble ONbITHI:
OoOnapy>xeHnue cyyib(haT-uOoHOB.
B3aumoneiicteue pazbaBieHHOMU
CEpPHOM KHUCIOTHI C IIMHKOM.
Beruuciaenus

M0 yPaBHEHUSIM XUMUYECKUX
peaK1iuii;

MAacCOBOM J10JIM BbIXOJ1a NIPOJIYKTa
peakuuu

AKOJOTHYECKUX IPOOJIeMm,
CBSI3aHHBIX c
rnepepaboTKon
COCIMHEHUH CEepBHI.

5. IlmanupoBaTts u
OCYIIECTBJISATh HA IPAKTUKE
XUMHUYECKHE
9KCIEPUMEHTHI, IPOBOJIUTH
HAOJII0IcHUS, JIeJIaTh
BBIBO/IBI 110 pE3yjIbTaTam
SKCIIEPUMEHTA.

6. CnenoBaTh mpaBujiaM
Oe3onacHoOM paboThI B
nmabopaTtopuu NnNpu
HCII0JIb30BaHUH
XUMHUYECKOHU TTOCYIbI U
o0opyIoBaHMsI.

7. Ilpon3BOIUTH
BBIYHCIICHUS IO
XUMHUYECKHUM YPaBHEHUSIM.
8. Mcnonb3oBaTh npu
BBITIOJIHEHUH YUEOHBIX
3aJlaHUM TEKCThl yueOHHKa,
CIpaBOYHBbIE MaTEepHUAJIBbI
(ITepuoanueckyro cucremy
XUMHYECKHX 2JIEMEHTOB /[
. 1 . Menneneesa, Tabiauiry
PacTBOPUMOCTH KHUCJIOT,
OCHOBaHHUM U coJieil B BoJE,
SIEKTPOXUMHUUECKUM Psifl
HATIPsHKEHU METaJLIIOB) .
9. Ucnonp30Bare npu
BBITIOJTHEHUH YUEOHBIX
33JIaHUM U B IIpoliecce
HUCCJIE10BATEILCKON
JIeITeIbHOCTH




Hay4YHO-NOILYJIAPHYIO
JIATEpATypy XUMHUYECKOI'O
COZEpKaHUs, CIPABOYHBIE
MaTepHaJibl, pECYPChI
MNurtepHera

Tema 5. O0mas
XapaKTepUCTHKA
XMMHMYECKHX
3JIeMEeHTOB V A-
rpynmnsl. A3or,
docdop u ux
coequHenus (10 u)

OO0m1ast xapakTepUCTUKA JIEMEHTOB
VA-rpyrmel. Oco6eHHOCTH
CTPOEHHUSI aTOMOB ITHX 3JIEMEHTOB,
XapaKTepHBIC TSI HUX CTeTICHU
OKHCIICHHSI.

A30T, pacnpocTpaHeHue B IPUPOJE,
(bu3UYECcKHe U XUMHISCKHUE
cBorctBa. KpyroBopot azora B
pHUpoIe.

AMMuak, ero pusznyeckue u
XUMHUYECKHE CBOMCTBA, MOJIyYEHUE
u ipumeHeHue. Coam aMMOHUS, UX
(buznUecKkue U XUMU4ECKue
CBOMCTBA, IPUMEHEHHUE.
KauecTBennas peakiusi Ha HOHBI
aMMOHHUSI.

A3oTHas KucioTta, e€ GpuzndecKkue u
XUMHUYECKHE CBOMCTBA (00mIIHe Kak
MpeACcTaBUTENIsI Kjlacca KUCIOT U
cnennduaeckue). Mcronp3oBaHnue
HUTPATOB U COJIEHl aMMOHHUS B
KaueCcTBE MHUHEPAILHBIX YIOOpESHU.
XuUMHUYECKOe 3arpsi3HEHUE
OKpY>Karolllel cpeibl COeAUHEHUSIMU
azoTta (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/lyXa, MOYBHI U
BOJOEMOB).

docdop, AUIOTPOIIHbIE
Mmoaudukamuu gpocdopa,
(bu3UYecKue U XUMUIECKHUE
CBOMCTBA.

1. O6BsICHATH OOIITHE
3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB
3JIEMEHTOB V A-TpyIIibl U
WX COEAUHEHUHN C yUETOM
CTPOCHHUS UX aTOMOB.

2. XapakTepu3oBaTh
(u3nueckne U XuMHU4IECKHUe
CBOMCTBA MPOCTHIX
BemIeCcTB a30Ta u pocdopa
U UX COCOIUHEHUN
(ammuaka, cojeit aMMOHUS,
a30THOM KUCJIOTHI,
HUTPATOB, OKCHUJIA
dbocdopa(V) u bochopHoi
KHUCJIOTHI, hocdaToB),
CcHocoObI UX TMOJIy4YEeHHUS],
MIPUMEHEHUE U 3HAYCHUE B
MPUPOJIE U )KU3HU
4yeJoBeKa.

3. OnpenesnsiTb HOHBI
aMMoHUs U ¢ocdar-uoHbI B
pacTBope.

4. OOBSICHITH CYIIIHOCTh
AKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXO0XJ/ICHUEM
COEIMHEHUH a30Ta U
dbocdopa B okpyxarorieit
cpene.

5.IImanupoBarts u
OCYIIECTBJISATh HA MPAKTHUKE

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636

YyacTByromuin B
MPAKTUYECKOU
JIEATENBbHOCTH
9KOJIOTUYECKOM,
NPUPOAOOXPAHHON
HaITPaBJICHHOCTH.
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Oxcup pocdopa(V) u pochopuas
KHCIIOTa, (pU3nIEecKre u
XUMHUYESCKHE CBOICTBA,
nonydyenue. KauectBeHHast
peakuus Ha pocdaT-uOHBI.
Hcnons3oBanue ¢pochaTos B
KavyeCTBE MHUHEPAIIbHBIX
ynoOopeHuii. 3arps3HeHue
MPUPOJIHBIX BOJIOEMOB (pocdaTamu.
JdemMoHcTpauun

Konnexumu: ¢pochop u ux
coenuHeHus. BzanMmonencraue
KOHILICHTPUPOBAHHOU a30THOM
KHUCJIOTHI C MENIBIO.
JlaGopaTopHbIe ONbITHI:

1 . B3anmopeiictBue coseu
aMMOHMHS CO IEITOYBIO.

2 . O3HaKkOMJICHHE C OOpa3laMu

a30THBIX U PocHOPHBIX yIOOPCHUI.

IIpakTHyeckas padora:

Ne 3 . Tlonydyenue ammuaxa,
HM3y4YE€HHE €T0 CBOMCTB.
Bouruncienust

10 YPaBHEHHUSIM XUMHUUYECKUX
peakiuit

XUMHUYECKHE
AKCIIEPUMEHTBHI, IPOBOJAUTH
HAOJIIOIeH s, IeJIaTh
BBIBO/IBI 110 pE3yjIbTaTam
DKCIIEpPUMEHTA.

6. CienoBaThb IpaBujiaM
Oe3zonacHoOM paboOThI B
nmabopaTtopuu Npu
HCITOJIb30BaHUU
XUMHYECKOU MOCYAbI U
o0opyIoBaHUs.

7. IIpon3BOIUTH
BBIUYMCJICHUS TIO
XUMHUYECKUM YPaBHECHUSIM .
8. Mcnonp30Bath nipu
BBITIOJTHEHUHN yIeOHBIX
3aJlaHUM TEeKCThl yueOHHKa,
CIpaBOYHBbIE MaTEepHUAJIBbI
(TIEpUOINYECKYIO CUCTEMY
XUMHYECKHUX 3J1eMEeHTOB /JI.
H. Menaeneesa, TabIuiLy
pacTBOPUMOCTH KHUCJIOT,
OCHOBaHHH U COJIcH B BOJgE,
AJIEKTPOXUMUYECKUI P
HAIpsHKEHU METaJLIIOB).

9. Ucnonwp30Bath 0pu
BBITIOJITHEHUH YUEOHBIX
3aJIaHU U B TIpoIlecce
HCCIIeJOBATEIbCKOU
JIeATEIbHOCTH
HAY4YHO-TIONYJISIPHYIO
JIUTEPATYPY XUMHUECKOTO
coAep KaHusl, CIIpaBOYHbIE
MaTepualibl, peCypChl
HnrepHera

Tema 6. O0Ian

Yraepon, aJsIOTpOIHbIE

1. O0BscHATH O0OLIHUE

bubmunorexa LIOK

Co3sHaromuii

CBOIO




XapaKTepUCTHKA
XUMHUYECKHUX
3JjieMeHTOB IVA-
rpynimbl.
Yraepoa u
KpeMHHUii, 1 uX
COeIMHECHUA

(11 9)

MoAu(]pUKAIIIH, paCIPOCTPAHCHUE
B IIpupoJe, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA.
Ancopouus. Kpyrosopor
yriiepoja B IpUpoje.

Oxcunpl yriepoja, ux puandecKue
1 XUMHUYECKHE CBOMCTBA, UX
JICHCTBYE HA )KUBBIC OPTraHU3MBI,
MOJTy9YeHHE

U TIPUMEHEHHE. DKOJIOTHYEeCKHUe
MpoOJIEMBbl, CBSI3aHHBIE C OKCHUJIOM
yriepona(IV); runoresa
r100aJILHOrO MOTEMJICHNS KIUMaTa;
MapHUKOBBINA 3(PPeKT.

VYronbpHas KHCIIOTa U €€ COJIH, UX
(bU3UYECKUe U XUMHUISCKHUE
CBOMCTBA, TTIOJTY4YECHHUE U
npuMeHeHue. KauectseHHas
peakmus Ha KapOOHAT-UOHBI.
Hcnons3oBanue KapOOHATOB B

OBITY, MEIUIIUHE,
MMPOMBINIIJICHHOCTH, CEIILCKOM
XO3SHUCTBE.

IlepBoHauvasnbHbIE TOHATHUA 00
OpraHMYEeCKHUX BeIllecTBaX Kak O
COEIMHEHUSIX yTiepoja:
OCOOEHHOCTH COCTaBa U CTPOCHUSI.
[TonsaTHe 0 6GMOIOrUYECKH Ba)KHbIX
BEIIECTBaX: KUpax, OeyKax,
yriesojaax. MarepuaibHOe
€IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUIA.
Kpemuuii, ero ¢pusnueckue u
XUMHYECKHE CBOMCTBA, ITOJIyYEHHUE
U IPUMEHEHUE B DJIEKTPOHUKE.
CoennHeHUsI KpEMHUS B IPUPOJE.

3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB
a5ieMeHTOB IV A-rpyniibt
U UX COEAUHEHUU C
Y4ETOM CTPOCHUS UX
aTOMOB.

2. XapakTepu3oBaThb
(uznueckue

U XUMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
yriiepoja U KpeMHHUS U UX
coeIMHEeHU M (OKCHIOB
yriaepojia, yrojabHOU
KHCJIOTHI, KapOOHATOB,
OKCHJa KpEeMHHS,
KPEMHHUEBOUW KUCIIO- ThI,
CHJIMKATOB), CITOCOOBI X
MOJIy4YE€HUsI, IPUMEHEHUE U
3HAYE€HHUE B IIPUPOJAE U
’)KW3HU YEeJIOBEKA.

3. Onpenensate KapOoOHAT-
U CUJIUKaT- NOHBI B
pactBope.

4. OOBICHSITH CYIIIHOCTh
9KOJIOTUYECKHUX MPOOJIEM,
CBSI3aHHBIX C
HaXO0XJIEHUEM
YIJIEKHUCIIOTO ra3a B
OKpYy>Karolieu cpeje.

5. UmmroctpupoBarh
B3alMOCBSI3b
HEOPraHW4ECKUX
COCIMHEHUN yriepona u
OpPraHUYECKHUX BEIECTB.
6. IlnanupoBath u
OCYIIECTBJISITh HA IPAKTUKE

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

OTBCTCTBCHHOCTh Kak

rpakJaHuHA
MOTpeOuTENs
YCIHOBHSIX
B3aUMOCBS3U
IIPUPOIHOM,
TEXHOJOTUYECKOU

COLIMAJIbHOM Cpel.

nu
B
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OO01mme npeicTaBIeHUus 00 OKCHUIIE
kpemHus(IV) n kpemHueBoi
kuciore. CHIIMKAThI, UX
HCTIOJIb30BAaHUE B OBITY,

MEJULIUHE, IIPOMBIIIIEHHOCTH.
Baxneiiue cTpouTesbHbIE
MaTepHayIbl: KEpaMUKa, CTEKJIO,
ILIEMEHT, OETOH, JKeJI€300ETOH.
[TpoGnemsl 6e30macHOro
HCII0JIb30BAaHUS CTPOUTENIBHBIX
MaTEpHUAIOB B TIOBCEIHEBHOM
JKU3HU.

JdemMoHcTpauumn

Mopaenun KpucTayuTM4eCKuX
pemérok anmasa, rpadura,
MOJIEKYJIbI PyIiepeHa.

Ancopb1usi pacTBOPEHHBIX BEILIECTB
aKTUBHUPOBAHHBIM YTJIEM.
IIpoTtuBoras. Buneomarepuassbi:
CHJIMKaTHAas IPOMBIIIJIEHHOCTb.
Mogenu MOJIeKyJT OpraHU4YeCcKUuX
BEILIECTB.

JlabopaTOopHBbI# ONBIT:
KauecTBennas peakius Ha
KapOOHAT-HUOH.

IIpakTHyeckue padoThHI:

Ne 4 . [TonyueHue yriieKuciioro rasa.
KauecTBennas peakius Ha
KapOOHAT-HOH.

Ne 5 . Pemienue
SKCNEPUMEHTAJIbHBIX 3a4a4 I10
teme «HemeTtamnbsn».

BbruuciaeHus

0 YpaBHEHUSIM XUMHUYECKUX pPeaK-
LM, €CJIN OJJMH U3 PEareHTOB JIaH B
BH/I€ BOJHOI'O pacTBOpPa C M3BECTHOM

XUMHUYECKHE
AKCIIEPUMEHTHI IIPOBOJIUTH
HAOJIIOmeHMsI, IIeJIaTh
BBIBO/IBI 110 pE3yjIbTaTam
DKCIIEpPUMEHTA.

7. CnenoBaTh IpaBujiaM
Oe3zonacHoOM paboOThI B
nmabopaTtopuu Npu
HCITOJIb30BaHUU
XUMHUYECKOU MOCYJIbI U
o0opyIoBaHUs.

8. Mcrnonb3oBaTh Nnpu
BBITIOJTHEHUHN yIeOHBIX
3aJaHUH TeKCThl yUCOHUKA,
CIIPaBOYHBIC MaTEPHUAITBI
(ITepuonnueckyro CUCTEMY
XUMHYECKHX 3JIEMEHTOB /|
. 1 . MenneneeBa, TabIuIry
pacTBOPUMOCTH KHUCJIOT,
OCHOBaHHH U COJicH B BOJE,
AJIEKTPOXUMHUYECKUI P
HAIpsHKEHU METaJLJIOB) .
9. Ucnonb30BaTh MpHU
BBITIOJIHEHUH YUEOHBIX
3aJlaHUH U B TIpoliecce
HCCIIeJOBATEIbCKOU
JIeSITEIIbHOCTU
HAyYHO-TIOMYJISPHYIO
JIUTEPaATypPy XUMHUUECKOTO
coAep KaHusl, CIIpaBOYHbIE
MaTepualibl, peCypChl
HNHuTepHera




MaCCOBOU J0JieH

Pa3znen 3. Merasiabl u ux coenunenus (20 4)

Tema 7. O0wme
CBOJNCTBAa METALJIOB
(59)

OO611as xapakTepucTuKa
XUMHYECKHX IJIEMEHTOB —
METAJUIOB Ha OCHOBAaHUHU HX
nosiokenus B [lepnonnueckon
CUCTEME XUMMHYECKHX IJIEMEHTOB
. 1. MenneneeBa u CTpOCHUS
atoMoB. CTpoe€HHE METaJJIOB.
Merannn4deckas CBsi3b U
MeTauIndecKas KpucTajuindecKast
pemérka. OJIEKTPOXUMHUYECKUI
psl HAIPsHKEHUHW METaJlJIoB.
duznyecKkue U XUMHYECKHUe
cBoiicTBa MeTaiuioB. O61IHe
CIIOCOOBI MTOJIy4YEHHUs] METAJUIOB.
[TonsATHE O KOPPO3UU METAIJIOB U
OCHOBHBIE CIIOCOOBI 3aIUTHI OT
koppo3uu. Cruiassl (CTallb, YyT'yH,
JIOPATTFOMUHUHN, OpOH3a), UX
IIPUMEHEHUE B OBITY U
IIPOMBIIIJIEHHOCTH.
JdeMoHcTpanuu

O3HakoMJieHHE C 00pa3LaMu
METaJIJIOB U CIUIABOB, UX
(pU3NYECKUMHU CBONCTBAMHU .
Mopenu KpUCTAIUTMYECKUX
pEETOK METAJIOB .
Buneomarepuansl: Koppo3us
METAJIOB.

JIadopaTopHbIe ONBITHI:
O3HakoMJIeHHE C 00pa3laMu
CIUIaBOB METAJJIOB.

3aBUCUMOCTh CKOpPOCTH
peaKLMyu MeTajula ¢ KMCJIOTOH

1. PackpriBaTh cMbICH
N3y4aeMbIX HOHATUH U
MMPUMEHSITH 9TU TIOHSITHUS
IIPU OIIMCAHUU CBOMCTB
BEIIECTB U UX
IIPEBPALLICHUH .

2. OOBsACHATH o0IIIHe
3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB
2JIEMEHTOB-METAJJIOB U UX
COCIUHEHUH C YUYETOM
CTPOCHHUS UX aTOMOB.

3. XapaKkTepu3oBaTh
CTPOEHHE METAJJIOB, OOIIHE
(buznvecKkue U XUMU4YECKue
CBOMCTBA METAJJIOB.

4. XapakTepru3oBaTh 00IIHE
CoCcOObI TTOJTyYSHUSI
METaJLJIOB.

5. CnenoBaTh IpaBujiamMm
Oe3ormacHoM padoTHI B
nmaboparopuu Nnpu
HCII0JIb30BaHUU
XUMHUYECKOU TTOCYIbI U
0o0opynoBaHUs.

6. IIpousBoauTh
BBIUYHMCIICHUS IO
XUMHUYECKUM YPAaBHEHHUSIM.
7. Ucnionp30BaTh MpU
BBITIOJTHEHUH YUEOHBIX
3aJIaHUN TEKCThI YUeOHUKa,
COpPaBOYHBIE MaTepPUAIBI
(Ileproanyueckyro CUCTEMY

bubmnoreka LIOK
https://m.edsoo0.ru/7f41a636

3Haronun u
YBAKAIOLIUM
JOCTHIKSHHS Hamei
Pomuner — Poccum B
HayKe, UICKYCCTBE,
CIIOPTE, TEXHOJOTHUSIX,
0oeBbIEe MOABUTH U
TPYAOBBIE
JIOCTUKEHHUS, TEPOEB U
3aIIUTHHUKOB
OteuecTBa B
MPOILIOM U
COBPEMEHHOCTH.

Bripaxkaronuii
MMOHUMAaHHUE [ICHHOCTH
OTEYECTBEHHOI'O U
MHPOBOTO UCKYCCTBA,
HapOJIHBIX TPATUITAN
Y HapOJIHOTO
TBOpYECTBA B
HCKYCCTBE.
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OT NPUPOABI METAJLIIA.
Bbruucienus

0 YPAaBHEHUSIM XHUMHUYECKHUX
peaKkuii, €CJIM OAUH U3 PEarcHTOB
COAEPKUT MPUMECHU

XUMHUYECKUX IJIEMEHTOB /[I.
U . MenneneeBa, Tabiuiry
pacTBOPUMOCTHU KHUCJIOT,
OCHOBAHHMU M COJICH B BOJIC,
AIEKTPOXUMHUYECKUN PsiJL
HaIpsHKEHUN METAJLJIOB) .
8. Mcrnionb3oBaTh Nnpu
BBITIOJTHEHUHN yYE€OHBIX
33JIaHUI U B IIpolIecce
HCCJIEAOBATEILCKOU

eI TSIIbHOCTH
HAY4YHO-TIONYJISIPHYIO
JIUTEPATYPY XUMHUUIECKOTO
coAep KaHusl, CTIpaBOYHBIC
MaTepualIbl, peCypChl
HuTepHera

Tema 8.
Ba:xuelinime
MeTAJJIbI U UX

COeTMHEeHU st
(15 u)

lenounsie meTamisl . [lomokeHnue
B I[lepnonnueckoii cucreme
XuMHudeckux 3jaemeHToB J . 1 .
MenpaeneeBa, CTPO€HHE AaTOMOB .
Haxoxxnenue B npupose .
duznyeckrue U XUMHYECKHE
CBOMCTBA (Ha MpUMEpPE HATPHUS U
Kayust) . OKCHABI U THAPOKCHIBI
HaTpusa U Kanus . [I[pumenenue
IIEIOYHBIX METAJJIOB M UX
COEIUHECHUM.
IllenoyHo3eMeNnbHBIE METaJLIbI
MarHuu U KajablMi, CTPOCHUE
aroMoB. ITonoxxenue B
Ilepuonuyeckoin cucreme
XUMHu4decKux aneMenToB J. H.
Mennaeneena.

Haxoxnenue B npupose.
duznueckue 1 XUMHUYECKHE
cBoiicTBa. Bakueliiue

1. Xapaktepu3zoBaThb
busuueckue u
XUMHYECKHE CBOMCTBA
MMPOCTHIX BEIISCTB
METaJUIOB U UX
COCIMHECHUH (OKCHUIOB,
THJPOKCHUIOB, COJICH),
CIIOCOOBI UX TTOJTyUCHHUS,
MMPUMEHEHUE U 3HAYCHUEC

B MIPUPOAEC U KU3HHU
JeoBeKa.

2. Pacmo3HaBaTh €
MOMOIIBIO KAYECTBEHHBIX
peakIuii HOHbI METAJJIOB
(Marsusi, aJIIOMUHUS,
IIMHKA, JKejie3a, Me/IH).

3. IInanupoBars u
OCYIIECTBJIATh HA MPAKTUKE
XUMHUYCCKUE
SKCHEPUMEHTBI, MPOBOJIUTH

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

Bripaxaronuii
AKTUBHOE HETIPUSITHE
JIeHCTBHI,
MIPUHOCSIIINX BPeT
MIPUPOJIE.
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COCJIMHEHUS Kalublius (OKCHU/I,
ruzipokcu, coian). KEcTkocTh
BOJIbI M CIOCOOBI €€ yCTpaHEeHUS.
Amromunuii. [lonoxxenue B
Ilepuonnyeckoin cucreme
XuMHudeckux ayiemeHToB . W.
MenpneneeBa, CTpPOCHHE aToOMa.
Haxoxnenue B npupose.
duznyecknue 1 XUMHUIECKHUE
cBoiicTBa. AMGOTEpHBIE CBOICTBA
OKCHJIa ¥ THIAPOKCHIA.

Keneso. [lonoxenue B
ITepnonnyeckoit cucreme
XUMHUYECKHUX DJIEMEHTOB

1. 1. MenneneeBa, CTpOCHHUE
aroma. Haxoxnaenue B mpupone.
dusznyecKkue U XUMHUYECKHUe
cBoricTBa. OKCUbI, THAPOKCUABI U
costu >xene3a(ll) u xemeza(Ill).
JdeMoHcTpanuu
B3aumoaeiicTBue HaTpUs ¢ BOJIOM.
OxkpalimBaHue IJIaMEHU HOHAMH
HATpUS U KaJUsl.

OxkpalimnBaHue IJIaMEHU HOHAMU
KaJIbIIHSI.

B3aumopeiicTBue OKcu1a KalblIUs
C BOJIOM.

Buneomarepuarnsl: ropeHue xkene3a
B KHCIJIOPOJE U XJIOpE.
JIadopaTopHbIe ONBITHI:
O3HakoMJIeHHE C 00pa3laMu
AJIIOMUHUS U €r0 CILIaBOB.
AmMboTepHBIEe CBOMCTBA THAPOKCHUIA
AIIFOMUHUS.

KauecTtBeHHble peakiuy Ha

HOHBI JKeJie3a.

HaOJIIoIeH s, IeIaTh
BBIBO/IBI IO pe3yJibTaTaM
AKCIICPUMEHTA.

4. CnenoBarh mpaBuiiaM

Oe3zonacHOM  paboThl B
nabGopaTopuun pu
HCITOJIb30BAaHUU

XUMHYECKOW TMOCyAbl U
o0opyIoBaHUs.

5. IIpousBoaute
BBIUYMCIICHUS o

XUMHYECKHUM YPaBHEHUSIM.
6. BeicTpanBaTh
pa3BEpPHYTHIE MUCbMEHHBIE U
YCTHBIE€ OTBETHI C OIIOPOU Ha
nHdopMaInio U3 yueOHuKa
1 CIIPAaBOYHBIX MAaTEPHAIIOB,
I'PaMOTHO UCHOJIb30BATh
W3yYECHHBIN MOHATUUHBIN
amnmapar Kypca XUMMHH.

7. Ucnonb30BaTh MpHU
BBIIIOJTHEHUM YUE€OHBIX
3aJlaHUM U B IIpoLiecce
HCCJIEN0BATEIbCKON
eSATEIIBHOCTH
HAy4YHO-TIOILYJISIPHY O
JIUTEPATYpPy XUMHUUYECKOTO
COJZIepKaHUs, CIIpaBOYHbBIC
MaTEpHUAIbI, PECYPCHI
HNHuTepHera




IIpakTHyeckue padboThbI:

Ne 6 . X)KEcTKOCTh BOABI U METOBI
€€ yCTpaHEHHUsI.

Ne 7 . Pemnenue
AKCIEPUMEHTAJIBHBIX 3a7a4 110
TeMe «MeTaibsD».

Bbruucjienus

MO0 YPaBHEHUSIM XUMHUYECKUX
peaKkiuii, €CJIM OAUH U3 PEarecHTOB
JIaH B U30BITKE WJIH COJICPIKUT
MPUMECH;

MacCOBOM J1OJIM BBIXOJa IIPOAYKTA
peakuu

Pasznes 4. Xumus u okpy:kaomas cpeaa (S 1)

Tema 9. BemecrBa

)4 | MaTepl/laJ'll)I B

JKM3HH YeJI0BeKa
(CRY)

HoBrle MaTepualibl 1 TEXHOJIOTHH.
BemectBa u matepuaisl B
MOBCEIHEBHOM JKM3HU UEJIOBEKA.
XUMHUSA U 30POBbE.

be3onacHoe ucmnosb3oBaHuE
BEILIECTB U XUMHYECKUX pEaKInii

B OBITY.

[IpupoaHbie UICTOUHUKHU
YIJI€BOIOPOJIOB (YroOJib,
MMPUPOIHBIN Ta3, HEPTH), TPOLYKTHI
X TepepadbOoOTKH, UX POJIb B OBITY U
MIPOMBIIIJICHHOCTH.

OCHOBBI 3KOJIOTUYECKOM
rpaMOTHOCTU. XUMHUUYECKOE
3arpsi3HEHHUE OKpY’Karo- e
cpensl (mpeneabHOo 10y CcTUMast
KoHIeHTpanus Bemects — [1JIK).
Ponb xumum B pereHun
AKOJIOTHYECKUX MTPoOIIeM

1. XapakrtepusoBaTs poJib
XAMHH B pa3- TAIHBIX
chepax aesaTeIbHOCTH
JII0JIeH, OCHOBHEBIE
BEIlIECTBA U MaTepUalbl,
MPUMEHSIEMbIE B )KU3HU
COBPEMEHHOT'O YEJIOBEKA.
2. OOBIACHATH yCIOBUS
Oe3omacHOro
HCIIOJIb30BaHUSI BEILIECTB U
XUMHYECKHX PEaKIyil B
ObITY .

3. AHaIU3UpOBaTh U
KPUTHUYECKH OLICHUBATh
nHOpMAaLIMIO O BIUSHUU
MPOMBILIJIEHHOCTH,
CEIbCKOI'0 X0O3sMCTBa,
TpaHCIIOpTa  Jp. Ha
COCTOSIHUE OKpY Karoleun
cpensl .

4. YMeTh OKa3bIBaTh
MEPBYIO TIOMOIIb MPHU

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

ITornmarommii
3HAYCHHUE 51
TJI00QIBHBIA XapakTep
9KOJIOTMYECKUX
npobneM, MmyTer ux
pelieHus, 3HA4YCHHE
9KOJIOTHYECKOH
KYJIbTYpbl — YEJIOBEKA,
oO1ecTBa.
3Haromui u
YBaXKaroIUM
IOCTHIKEHHSI  Hallel
Pomuasl — Poccuu B
HayKe, HCKYCCTBE,

CIIOPTE, TEXHOJIOTUAX,

0oeBblE TMOJBUTH U
TPYIOBBIC
JOCTH)KCHUSI, TEPOCB U
3aI[UTHUKOB
OreuecTBa B
POILJIOM u



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

XUMHYECKHX OXKOrax u
OTPABJICHUSIX .

5. IIpyuHuMaTh yyacTtue B
00CyX1eHuH mpodieM
XUMHUYECKON U
DKOJIOTUYECKOU
HaIlpaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3UIIHIO T10 TIpodsieMe U
npeaJjiaraTb BO3MOXKHbBIE
IIyTU €€ pElLICHUs

COBPEMEHHOCTH.

Pa3pen

5. O6006menue 3nanuii (S 4)

IloBTOpEHUE M
000011IeHM e 3HAHU I
OCHOBHBIX
pa3aejioB KypcoB
8—9 kiaccoB (5 u)

[Tepuonnueckuii 3aKOH U
[Tepuoandeckas cucteMa XUMHUIECKUX
AJIEMEHTOB B CBETE TEOPHUH CTPOCHUS
aToMa. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHUX DJIIEMECHTOB B UX
COCIMHEHUH B MEpUOJaX U Tpymmax.
CrpoeHue BelecTBa B TBEPIOM,
YKUJIKOM U Ta3000pa3HOM COCTOSTHHH.
Buner xumuueckoi cBA3U.
3aBHCUMOCTh CBOMCTB BEIISCTBA OT
TUMA KPUCTALINYECKON PEIIETKH U
BHUJIa XUMHUYECKOM CBSI3H.
Knaccudukanus XuMuuecKux peakiini
10 Pa3JIMYHBIM MPU3HAKAM.
[Iporno3upoBaHue BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX TTIpe-
BpALlEHUI B Pa3JIMYHBIX YCIOBUAX Ha
OCHOBE MPEJICTABICHUN XUMUYECKOI
KUHETUKU U TEPMOJIUHAMUKH.
XUMHUYECKUE PEAKIIUU B pACTBOpaXx.
I'unponus conmeit™.

Onexrponuz™®.

CBolicTBa KHCJIOT, OCHOBAaHUM M COJICH
B CBETE MPEJICTABICHUI 00

m [IpornosupoBars cBoicTBa
XUMHUYECKUX IJIEMEHTOB M UX
COeTMHEHNH Ha OCHOBAHWH 3a-
KOHOMEpPHOCTEN
[leprouueckoi CUCTEMBI.

m  OnucelBaTh XUMHUYECKHE
CBONCTBA BEILIECTB Pa3JINYHBIX
KJIACCOB, MTOATBEPK1ATh
CBOMCTBA MpUMEpaMHu
YpaBHEHUH peaKIuii HOHHOTO
00OMEHa U OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM.
m [IpornosupoBath cBOICTBA
BEILECTB B 3aBUCUMOCTHU OT UX
CTPOEHHSL.

m [Ipornosuposarb
BO3MO’KHOCTH IIPOTEKAHUS
XUMUYECKUX PEBpAIICHUN B
Pa3IMYHBIX YCIOBHSIX.

m [Ipou3BoanTh BHIYUCIEHUS
M0 XUMHUYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM
paboTe B mape Wiu B TpyIIIe




ANEKTPOJUTUUECKON JUCCOLIMAIIIU 1

OKUCITUTEIBHO-BOCCTAHOBUTEBbHBIX

peakusax*.

JlabopaTopHble U NPaKTHYECKHUE

padoTbI

Ipaxmuuecxue pabomor*

Ne 10. Pemienue skcriepuMeHTaIbHBIX

3a7a4 1Mo Teme «XUMHYECKUE

peaKIum.
Ne 11. Pemenue skcriepuMeHTaIbHBIX
3aJ1a4q 1Mo TeMe «MeTajibl, HeMeTalIbl
WX COCJIMHECHUSI

Ipuiio:xxeHue
YuyeOHO-MeTOANYEeCKOe o0ecredyeHue

1. Xumus. 8 (9) kmacc: yue0. st ooueoopasoBarenbubix yapekaenuii / O.C. ['abpuensH. - 5-e usn., crepeorun. - [Ipocsenienne, 2021. - 286 c.

2. T'abpuensu O. C., Bockoboiinukosa H. I1., SlmrykoBa A. B. HactonbHas kaura yaurens. Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: Jlpoda, 2021.

3. T'abpuensu O. C., AmyxoBa A. B. Terpanp mist mabopaTopHbIX ONBITOB U MTpakTHueckux padot. 8 k. K yueonuky O. C. ['abpuensaa « Xumus. 8 Kiaccy.
M.: dpoda, 2022.

4. Tabpuensu, O. C. Metoaunueckoe nocooue k yueonuky O. C. ['abpuensaa «Xumusi». 8 kinacc / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.

5. lN'abpuensn, O. C. Meroauueckoe nocoodue k yueonuky O. C. I'abpuensaa «Xumusi». 9 xknacc / O. C. 'abpuensa. — M. : [Ipoda, 2021. — 108.

6. Xumusi: TexHonorundeckue kaptel K yaeoHuky O. C. 'abpuensna «Xumus. 8 kimaccy: metonudeckoe nocodue / JI. . Acanosa. — M.: Jlpoda, 2020

7. Xumusi: TexHonorndeckue kaptol K yaeoOHuky O. C. 'abpuensna «Xumus. 9 kiaacey : meroauueckoe nocoowue / JI. 1. Acanoa. — M.: JIpoda, 2020

8. Xumus. 8 ki1.: KoHTposnpHbIe 1 TpoBepodHbie padoThl K yueOHuky O. C. 'abpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Yimakoa u
ap. - M.: llpoda, 2022.

9. http://www.chemnet.ru ['azera «Xumus» u caiit uig yuutens «5 uay Ha ypoK XUMUN

10. http://him. 1september.ru Equnas xomtekius LIOP: IIpenMetHast KomteKius « XuMusDy

11. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaydHbIE SKCIIEpUMEHThI: XuMusi. Kosutekius Poccuiickoro 001eo0pa3oBaTebHOTO
nopraia

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

13. http://www alhimik.ru Becepoccuiickast o1uMnuaga IKoJIbHUKOB [0 XUMHU

14. http://chem.rusolymp.ru Opranndeckast XUMHUs: HJIEKTPOHHBIN YUEOHUK Ul CPEIHEN IKOJIbI

15. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIN YUeOHUK

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

17. http://www.chemistry.ru J[ucTaHuMOHHAs OJTUMIIHAA IO XMMHUHU: TEICKOMMYHUKAITMOHHBIA 00pa30oBaTeIbHbII MTPOEKT




MatepuajbHO-TeXHUYECKOe odecnieyeHue

1. HaGop Ne 1 OC «Kucnots»: cepHasi, coJisiHas

2. Habop Ne 2 OC «Kucnote»: a3otHasi, oprodochopHas

3. Habop Ne 3 OC «'unpokcuipiy (Oapwsi, Kavsi, KaJIbIHs, HATpus, aMMHuaK 25%-HbIii)

4. Habop Ne 4 OC «Oxkcupl MeTayuioBy (amromuuus, 6apus, xemnesa (1), kanpms, marawst, meau (1) (rpanyssl ¥ IOPOIIOK), IMHKA)

5. Habop Ne 5 OC «MeTasuibl»: allfOMUHUH (TpaHyIbl ¥ IOPOIIOK), )KEJIe30 BOCCTAHOBIICHHOE (ITOPOIIOK), MarHHii (TIOPOILIOK ¥ JICHTA), Meb (TPaHyIIbl,
ONWIKH), IUHK (FPaHyJIbl U MOPOLIOK), OJIOBO (TPaHyIIbl)

6. Habop Ne 6 OC «llleno4HbIe U MEI0YHO3EMENTbHBIC METAIUIBIY: KaTbIHH, TUTHA, HATPUN

7. HaGop Ne 7 OC «OrneomnacHble BenecTBa»: cepa (mopoiok), pocdop kpacHsii, pocdopa (V) okcun

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

9. Habop Ne 9 OC «I"anmoreHu 1bl»: amOMUHHS XJIOPH]I, aMMOHHSI XJIOpuI, 6apust ximopu, sxenesa (1) xmopun, kamust o an, Kanus XJIOpUI, KaIbIus
XJIOPU, TUTHUS XJIOpUA, MarHus ximopua, meau (I1) xmopua, Hatpust 6pomus, HaTpUs PTOPUTI,

HATPUS XJIOPH/I, IHHKA XJIOPU]]

10. Ha6op Ne 10 OC «Cynwdatsl. Cynbdursl. Cynbpuasny: aTroMHHAS CyTb(ar, aMMOHUS cyabdart, xkenesa (1) cynsdun, sxenesa (1) cynmsdar 7-mu
BOJHBIN, Kanus cynabdart, kodansTa (1) cynedat, maraus cynsdat, menu (I1) cynsdar 6e3poansiit, meau (1) cyabdat 5-Tu BoaHbIH, HaTpUs CyabhUI, HATPUS
cynbGUT, HATPUS CyNb(ar, HaTPUs TUAPOCYIb(AT, HUKENsS CylIb(aT, HaTpHs THIPOKapOOHAT

11. Ha6op Ne 11 OC «Kapb6onate»: ammonus, kanusi, meau (11) ocHoBHOM, HaTpusi, HATpHUs THAPOKApOOHAT

12. Ha6op Ne 12 OC «Docdatsl. CHmMKaThl»: Kalusg MOHOTHApPoopTodochaT

(xamuit hochOPHOKHUCITBIN JBYX3aMEIICHHBIN ), HATPHUS CUIIMKAT 9-TH BOJIHBIN, HATpUs opTodocdar TpexzamemeHHbld, HaTpus quruapodocdar (HaTpui
(hochopHOKHUCITBIN 0THO3AMEIIICHHBIN )

13. Ha6op Ne 13 OC «Aneratsl. Poganuasl. Coemuuenns xene3ay: kaaus anerat, kaiaus dpeppo(ll) rekcanmanma (kanuii )ene3ucTOCHHEPOIUCTHIN ), Kans
deppo (1) rexcarmonu (Kauuii )Keae30CHHEPOIUCTRIN ), KaJIUs pOJaHUI, HATPHS alleTaT, CBUHIIA alleTaT

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

15. Ha6op Ne 15 OC «CoenuHeHus XpoMay: aMMOHUS JUXpOMaT, KaJlusl Tuxpomar, kaius xpomar, xpoma (1) xmopua 6-tu BoaHbIN

16. Habop Ne 16 OC «HuTpatsl»: anroMuHUsI, aMMOHUS, Kanus, kanbius, meau (1), Harpus, cepedpa

17. HaGop Ne 17 OC «MHauKaTOpBI»: JIAKMOU, METUJIOBBIN OpaHKeBbIH, peHondranent

18. Habop Ne 18 OC «Munepanbhble yaoOpeHus»: ammodoc, kapOdaMui, HaTpreBasi CeTUTpa, KalblUeBas CEIUTPa, KaIUiiHas CeIUTpa, cyabdaT aMMOHUS,
cynepdocdar rpaHyIupoBaHHbIH, cynepdocdaT 1BONHOM rpaHyIupOBaHHbIN, pochopuTHas Myka

19. Habop Ne 24 OC «Marepuaiib»: akTUBUPOBAHHBIN yroJib, BA3€JIUH, KalbLUs KapOuI, Kalblus KapOoHaT (MpaMop), napaduH

CrnpaBoYHbIH 00K MPOrPAMMBI.

Cnmcok HCcnoJib3yeMoi JUTepaTyphbl:

1. MynbTuMeuiiHBIe IPOTpaMMEI (00yUaroIie, TPEHHHTOBBIE, KOHTPOJUPYIOIINE) [0 BCEM pa3JiesiaM Kypca XUMHUH
2. DNeKTpOHHbIe OMOJIIMOTEKU MO KypCy XUMUHU

3. DnexTpoHHBIE 0a3bl JaHHBIX IT0 BCEM pa3JieliaM Kypca XMMUHU

4. https://ypok.pd/library/rabochaya programma po_himii_na 20232024 uchgod_133353.html



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

5. https://fgosreestr.ru/



https://fgosreestr.ru/

