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I[TOACHUTEJIBHAA 3AIINMCKA

Hacrosimass paGodass mporpamMma COCTaBiI€Ha Ha OCHOBE CIEIYIOIIUX HOPMAaTHBHBIX
JIOKYMEHTOB:

- ®enepasibHbli 3aKkoH Poccuiickoit @egepanuu ot 29 nekabps 2012 r. N 273-903 "06
o6paszoBaHuu B Poccuiickont Penepanun’;

- @enepanbHbIi TOCYIApCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPT CpPEAHEro OOIIEro
obpazoBanus ([Ipuka3z MunucrepcTBa oopasoBanus U Hayku PD ot 17 mas 2012 r. Ne 413 ¢
U3MEHEHHUSIMU M JOMOJHEHHUIMH OT: 29 nexadps 2014 1., 31 nexabps 2015 r., 29 urons 2017 r.)

- Ilporpamma pa3Butuss W (POPMHUPOBAHUS YHHBEPCAJIBHBIX YYEOHBIX IEHCTBUH IS
CpemHero o0Iero oopa3oBaHus;

- Komudukatop »1eMEHTOB colepKaHUsT W TpeOOBaHWI K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB 00IIe00pa30BaTeIbHBIX YUPEKIACHHM TS IPOBEICHUS €JMHOTO TOCYAapCTBEHHOTO
HK3aMeHa M0 XUMHH;

- @enepalbHbIN IEpeYeHb YUSOHHUKOB, PEKOMEHTYEMbIX K HCTIOIb30BAHHIO MTPH PeaTU3alluU
MMEIOLINX FOCYIapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTeIbHBIX MPOrpaMM HauyalbHOIO OOILEro,
OCHOBHOI0 0011ero, cpeanero oomiero oOpasoBanuss Ha 2019-2020 yueGHbIil rox (mpukas
Munnpocserienus PO ot 28 nexabpst 2018 roma Ne345);

- Pabouas nporpamma k nuauu YMK O.C. IN'aGpuensna. Xumus. YrinyOieHHbIH YpOBEHb.
10-11 kaccer. Mockga, [Ipoda, 2017,

- Yue6nsrit mnan MbOY COILL Ne 2 r. Anarupa;

- [Tonoxenue o padboueit nporpamme MBOY COII Ne 2 r. Anarupa;

- Yera MBOVY COII Ne 2 r. Anarupa.

OCHAIIEHUME YYEBEHOI'O ITPOLIECCA

YMK «Xumus. Yriay0aeHHbId ypoBeHb. 11 Kkiace»

1. Xumusa. Yraoyonenssrii ypoenb. 11 kmacc. Yuebnuk (aBtopsr O.C. T'abpuensn, I'.T.
JIeicosa). 400 c.

2. Meronuueckoe nocobue. YriyOneHnslid ypoBenb. 11 kiacc (aBropel O.C. I'abpuensH,
I'.T". JIeicoma). 160 c.

3. Knura g yuurens. 11 knacc. Yacts |. ITocoOue s yuuteneit (aropst O.C. I'abpuens,
I'.T". JIericora, A.I'. Beenenckas). 320 c.

4. Kawra ana yuurtens. 11 kmacc. Yacte |l. Tlocobume s yumteneit (aBtopsr O.C.
I'a6puensu, .. JIpicoBa, A.I'. BBenenckas). 320 c.

5. Kontponbuble u nmpoBepounsle pabotsl k yueOHuky O.C. [N'aOpuensna, I'.I'. JIbicoBoit
«Xumus. Yrioyonennsiid ypoBens. 11 kmace» (aBtopsl O.C. I'abpuensn, JL.U. Acanosa). 160 c.
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6. Koutponbueie pabotel k yueOHuKy O.C. T'abpuensna, I'.I'. JlbicoBoit «Xumms.
Yrny6nennsiii ypoBenb. 11 knace» (aBropsl O.C. N'abpuensn, JI.M. Acanosa). 96 c.

7. Xumudeckuii skcnepumeHT B 1mkone. 11 kmacc (aBtopert O.C. T'aGpumensu, W.T.
OctpoymoB). 208 c.

8. ITocobue no xumun i noaroroku k EI'D (aBTopsr O.C. [N'abpuensn, U.I'. Octpoymos,
C.A. Cnankog). 304 c.

9. Xumus. YrioyOneHHslid ypoBeHb. 11 kimace. DnekTponHas ¢popma ydeOHUKA.

NHOOPMAILIMOHHBIE CPEJJCTBA

1. http://www.alhimik.ru TIpexcraBieHsl pyOpUKH: COBETHI AOMTYPHCHTY, YUHUTEIIIO
XUMUH, CIPABOYHUK (OYCHb OOJIbIIAsi MOJA0OpKA TAOJIHII M CIPABOYHBIX MATEPHAIIOB), BEcelas
XMMHS1, HOBOCTH, OJTUMITHA/IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJICHUN ).

2. http://www.hij.ru XKypaan «XuMusi 1 ®H3Hb» MOHITHO ¥ 3aHUMATEIBHO PACCKa3bIBACT
000 BCEM MHTEPECHOM, YTO MPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MbI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHBIH KypHAIT «XUMUKA U XUMHS»,
B KOTOPOM IPEACTABICHO MHOXKECTBO OIBITOB 10 XUMHH, 3aHHMATENIbHON HH(pOpMALUH,
MIO3BOJISIONICH YBJICUb YYCHUKOB IKCIIEPUMEHTAILHON YaCThIO MPEIMETa.

4. http://c-books.narod.ru BeceBo3morkHast auteparypa mo XuMuH.

5. http://www.drofa-ventana.ru M3BecTHoe u3aaTesibCTBO Y4eOHO# auTepaTypbl. HOBUHKH
HAyYHO-TIOMYJISIPHBIX U 3aHUMATEJIbHBIX KHUT 110 XHMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJBHBIA MOPTal  CO
CChUIKAMH Ha 00pa30BaTEIbHBIC CAWTHI 0 XUMHH.

7. www.periodictable.ru CoopHuk craTteil 0 XUMUYECKUX 3JIEMEHTaX, HIUTIOCTPUPOBAHHBIH
IKCIIEPUMEHTOM.

CornacHo 00pa30BaTeIbHOMY CTaHAAPTY 21d6Hble Yeau CPEITHETO 00IIEero 0Opa3oBaHuUs:

1) dopmupoBaHHUE IEITOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOT'O Ha IMTPHOOPETEHHBIX
3HAHMSIX, YMEHUSAX U CIIOCO0ax JAesITeNbHOCTH;

2) npuoOpeTeHHe OMbITa Pa3HOOOpa3HOW  JEATCILHOCTH, OMNbITa TO3HAHHS U
CaMOTIO3HAHUS;

3) moaroTtoBKa K OCYIIECTBICHHIO  OCO3HAHHOTO  BBIOOpA  WHAWBHAYyabHOU
o0pa3oBaTenbHOI WU NpodeCcCHOHATBHONU TPACKTOPHH.

Bonpmioit BkIag B JOCTHXKEHHE ITHX ILENied CpeaHero oO0mero oOpa3oBaHUs BHOCHUT
u3yyeHue Xumuu Ha yeyoi1eHHoM ypoeHe, KOTOPOE HPU3BAHO 0DecneYums:

o (1)0pMI/IpOBaHI/I€ CHUCTCEMBbI XUMHWYCCKHUX 3HaHUHU KaK KOMIIOHCHTA HC TOJBKO
€CTECTBEHHOHAY4YHOW KapTHUHBI MHPA, HO ¥ HAYYHOU KapTHUHBI MUDA,;

® pa3BUTHE JUYHOCTH OOyYalOUIUXCS, WX UHTEIUIeKTyaJlbHOE ¥  HPAaBCTBEHHOE
COBEpIICHCTBOBaHNUE, (OPMUPOBAHHWE Y HHUX TYMAHHCTUYECKUX OTHOILIEHHH SKOJIOTHYECKU
11€JIECO00PA3HOTO TTOBEACHUS B OBITY U TPYIOBOM JIEATEILHOCTH;

¢ BEIPa0OTKY y 00y4aronuXcs MIOHUMaHUS OOECTBEHHON MOTPEOHOCTH B Pa3BUTUU XUMUH,
a Takke (OPMUPOBAHHWE Y HHX OTHOIICHUS K XHMHUU Kak BO3MOXKHOU oOmactu Oymyiiei
HpO(beCCI/IOHaJ'H)HOI‘/’I JACATCIBHOCTU WM OCATCIIBHOCTH, B KOTOpOﬁ XUMHWYCECKUEC 3HAHUA UMCHOT
nPOQUTHPYIOIIHIA CTATYC;

¢ popMHUpOBaHUE HABHIKOB AKCIICPHUMEHTAIBHOW M HCCIICIOBATEIBCKOW JIEATEITHBHOCTH,
YCIICUIHOT'O Y4aCTHA B HY6J'II/I'-IHOM MMpEaACTaBJICHHUU PE3YJILTATOB TaKkoHu JACATCIIBHOCTH,

® BO3MOXKHOCTh YYaCTHSl B XUMHUYECKUX OJMMITHAaX PAa3INYHBIX YPOBHEH B COOTBETCTBUH
C JKeJlaeMbIMHU Pe3yIbTaTaMH U aJICKBATHOM OIEHKOW COOCTBEHHBIX BO3MOKHOCTEH;

¢ hopMHUpoOBaHUE YMEHUI O€30macHOT0 0OpaIieHHs C BEIIECTBAMU, UCIIOIH3YEMBIMH B OBITY
U TIPOU3BOJCTBEHHOU cdepe;

® yMeHHE OOBACHATH OOBEKTHI M TMPOLECCHl OKPYXaloIled Cpeapl — MPUPOIHOH,
COHH&HBHOﬁ, KynBTypHOI)’I, TeXHquCKOﬁ, - UCIIOJIB3YA AJId OTOTO XUMHWYCCKHUEC 3HAHUA,
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® IOHUMaHHUE LEHHOCTH XMMHYECKOIO $I3bIKA, BBIPAKCHHOTO B BEpOAJIbHOW M 3HAKOBOU
dopmax, Kak COCTAaBHOW YacTH pPEUYEBOM KYyJIbTYphl COBPEMEHHOTO CIIELUAINCTa BBICOKOH
KBATH(UKAIIAH.

O0mas xapakTepucTuKa yueOHOro Kypca

OcoOeHHOCTH CcOoAep)KaHUsl YIIyOJIeHHOro OOy4eHHMs XHMUU B CpPEIHEH IIKOe
o0yci0oBiIeHbl CcHeuu(UKON XMMUU KaKk HAayKd U IOCTaBIE€HHbIMH 1eisiMH. OCHOBHOM
coz[epxcaTeanoﬁ 33,[[21‘16171 XUMHUH  ABJIAIOTCA  HM3Y4YCHUC COCTaBa MW CTPOCHHUA BCIICCTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOCHHsA, IIOJYYEHHE BEILECTB C 3aJaHHBIMU CBOMCTBaMH,
UCCJIEIOBAHUE 3aKOHOMEPHOCTEM XMMMUYECKUX PEakUMi M IyTed YIPAaBICHUS UMHU B LEIAX
HOJIy4EHHUs HY)KHBIX OOIIIECTBY BEIECTB, MaTepuasioB, sHepruu. Ilostomy B paboueii nporpamMmme
M0 XUMHHU HAIUIA OTPAKCHHUEC OCHOBHBIC COACPIKATCIIbHBIC JIMHHUU:

e «BemecTBo» - 3HaHMs O COCTaBE U CTPOCHUHU BELIECTB, UX BAKHEHIIUX (QU3MUECKUX U
XMMHUYECKHX CBOWCTBaX, OMOJIOrMUECKOM JCHCTBUM;

o «XuMHUecKasi peakius» - 3HaHUA 00 YCIOBHSIX, B KOTOPBIX MPOSIBISAIOTCS XUMHYECKHE
CBOICTBa BEIIECTB, CIIOCO0aX YIMpPaBIIEHUs XMUMHUUYECKUMHU MTPOLIECCaMHU;

e «[IpuMeHeHne BEEeCTBY - 3HAHUS U ONBIT IIPAKTUYECKOMN JESITEIBHOCTH C BELICCTBAMHU,
KOTOpBIe Hanbosiee 4acTo YMOTPEOISIIOTCS B MOBCEAHEBHOW KHU3HH, HMIMPOKO UCHOIB3YIOTCS B
IIPOMBILIEHHOCTH, CEJIbCKOM XO35MCTBE, HA TPAHCIIOPTE;

o «[lonyyeHue BemeCTB» - 3aKOHOMEPHOCTH OpraHM3aluil U (HYHKIIMOHUPOBAHUS
BAKHEUILINX XUMUYECKUX MPOU3BOJICTB;

® SI3BIK XMMUU» - CUCTEMa BAKHEUIIMX MOHATHH XMMHH M TEPMUHOB, B KOTOPBIX OHHU
OINMCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB, T.€. UX Ha3BaHMs (B TOM YHUCIE U
TPUBHUAIIbHBIC), XUMHUYECKHE (JOPMYIIbI U YPaBHEHHUSI, a TAK)Ke MpaBHIia epeBoAa UHPOpMAIIIH C
€CTECTBEHHOTO SI3bIKA HA SI3BIK XMMHUU M 00paTHO;

e «kKonuyecTBEHHbIE OTHOIIEHUS» - CUCTEMa pAacCUYE€THbIX YMEHHMM M HaBBIKOB s
XapaKTePUCTUKU B3aMMOCBS3H KaU€CTBEHHOMN U KOJIMYECTBEHHON CTOPOH XUMUYECKUX 0OBbEKTOB
(BemiecTB, MaTepUAIOB U MIPOIIECCOB);

e«Teopuss M TMpPaKTHUKa» - B3aUMOCBA3b TEOPETUYECKUX 3HAHUM U XUMHUYECKOTO
DKCIEPUMEHTA, KaK KpUTEPHsI HCTUHHOCTH U UICTOYHUKA IIO3HAHHUSL.

MecTto npeamera B yueOHOM IIaHe.

®DenepallbHbII rOCy1apCTBEHHBIN 00pa30BaTENbHBINA CTAHIAPT MPEyCMAaTPUBACT U3yUCHHE
Kypca XHMHUHM B CpeJHEHl IIKoJie KaK COCTaBHOM 4YacTH NpeaIMEeTHOW  o0sacTu
«ECTeCTBEHHOHAaYYHBIE IIPEAMETBIY.

B basucHoMm yueOHOM IIaHe cpelHel MIKOJbl XMMUS BKJIOUYeHa B pasjen «ConepikaHue,
dopmupyeMoe ydacTHHKaMHM o00pa3oBaTelbHOro mpouecca». JlaHHas pabodas mnporpamma
npeJHa3HayeHa sl o0ydaroluXxcsi, KOTOpble BbIOpad XUMUIO JJI1 U3Y4eHHs] Ha TpOoPUIbHOM
YPOBHE.

Ota mporpaMmMa 1o XUMHH JJIsl CpelHero oouiero oopazoBaHusl Ha NMPOPUIHHOM YpOBHE
COCTaBJIeHa U3 pacueTa 3 yaca B Hezeno B oobeme 105 yueOHbIX yacoB. M3yyeHue 3Toro Kypca
JTa€T BO3MOKHOCTh BBIITYCKHUKY CPEAHEN MIKOJIbI YCIEemHo caarh EI'D mo xuMum kak npeamera
0 BBIOODY.

Pe3ynbTaThl 0CBOCHHS Kypca.

JesTenbHOCTD yunTesi B 0Oy4eHUU XMMUU B CpeIHEN IIKOJIe JOJIKHA OBITh HAallpaBjeHa Ha
JOCTH)KEHUE 00YUYaIOIIMMUCS CIEAYIOIINX JIUYHOCHHBIX PE3YbMaAmog.

- B IICHHOCTHO-OPHEHTAIIMOHHOW cdepe - 0co3HaHue POCCUUCKON TPaKTaHCKOU
UJICHTUYHOCTH, MATPUOTHU3MA, YyBCTBA TOPJIOCTH 32 POCCUICKYIO XMMUYECKYIO HAYKY;

- B TPYJ10BOM cdepe — 2omoerocnmsb K 0CO3HAHHOMY BBIOOPY JajbHeElIIel 00pa3oBaTeabHOM
TPAaEeKTOPUH B BBICILIEH LIKOJIE, I/1€ XUMUS SBJISIETCS MPO(UIMpYIOLIei TUCIUIIMHOM;

- B IO3HABATEIbHOM (KOTHUTUBHOM, MHTEJUIEKTYaIbHON) cepe — ymeHue yrpaBisTh CBOSH
MIO3HABATENBHOM JIEATENBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K O0pa30BaHMIO, B TOM UHUCIIE

5



camM000pa30BaHMIO, HA MPOTSHKEHUU BCEH >KU3HU; CO3HATEIIbHOE OTHOILICHHE K HETPEPHIBHOMY
00pa3oBaHMUIO KaK YCIOBUIO YCHEIIHOW MpOo(EeCCHOHATBLHON W OOIIECTBEHHON NEATEeIbHOCTH;
(dbopMUpOBaHNE HABBIKOB SKCIIEPUMEHTAIBHON M MCCIIEIOBATENLCKON JIeATeIbHOCTH; y4acTHE B
NyOJIMYHOM TIPEACTABICHUU PE3yIbTaTOB CAMOCTOSTECIHLHOW IMO3HABATEIBHON JIEATEIIEHOCTH;
y4dyaCTuc B HpO(l)I/IJIBHBIX oJIMMIIMaiax pas3jindHbIX ypOBHCfI B COOTBETCTBHUU C KEJIAaCMbIMHU
pe3ysbTaTaMH U aJICKBaTHOM CaMOOIICHKOIA;

- B chepe cOepexeHHst 370pOBbSI — NPUHATHE M pealu3alus LEHHOCTEH 30pOBOTO U
0e301macHOro 00pa3a KU3HH, HEPUATHE BPEAHBIX MPUBBIYCK (KYpEHUS, yITOTPEOICHHSI aITKOT OIS,
HapKOTHKOB) Ha OCHOBE 3HAHUH O CBOMCTBAX HAPKOJOTHYECKUX M HAPKOTUYECKUX BEILECTB;
COOJIIOJIEHHE TIPaBWJI TEXHHKH OE30MacHOCTH HpU paboTe ¢ BEHIeCTBAMHU, MaTepHallaMH U
nporeccamMu B yueOHOI (Hay4dHOIl) 1abopaTopuu 1 Ha POU3BO/ICTBE.

Memanpeomemmusvie pe3ynbmamul 0C80€HUA GbINYCKHUKAMU CPEOHell WIKOAbl Kypca
Xumuu:

- UCNONb306aHUe YMEHUH U HABBIKOB PA3JIMYHBIX BHUJOB IO3HABATEJIbHOM JESTEIbHOCTH,
PUMEHEHHE OCHOBHBIX METO/IOB TO3HAHUS (CUCTEMHO-UH(OPMAIIMOHHBIN aHAIIN3, HAOIIOICHHE,
U3MEpeHue, NpOBeIeHNE HKCIEPUMEHTa, MOJEIMPOBAHUE, UCCIEN0BATEIbCKas JEsITEIbHOCTD)
JUISL U3YYEHMSI pa3JIMYHbIX CTOPOH OKPYXAIOLIeH 1eCTBUTEIbHOCTH;

- @1adeHue OCHOBHBIMU HHTEJUIEKTYaJbHBIMH OIEpalusiMu: (OPMYIUPOBKA THUIOTE3BI,
aQHAJIN3 U CUHTE3, CPAaBHEHUE U CUCTEMAaTU3allls, BbISIBJICHUE IPUUNMHHO-CIIEICTBEHHBIX CBSA3EH U
IIOUCK aHAJIOTOB;

- no3HaHue 0OBEKTOB OKPYIKAIOIIET0 MUPA OT OOIIETO Yepe3 0COOCHHOE K eIMHIYHOMY;

- YMeHue TeHepUpOBaTh UJIEU U ONPEAEIATh CPEACTBA, HEOOXOIUMBIE ISl UX peallu3alii;

- yMeHnue ONPENEINATh LEIH U 3a/1a4M IeATeIbHOCTH, BBIOUPATh CPENICTBA PEATU3ALNU LIEIH
U IPUMEHATh UX Ha MIPAKTHKE;

- UCNoIb306aHUe PA3INYHBIX HCTOYHHMKOB I IOJYYEHHUS XHMUYECKOM HH(pOpMaIuH,
IIOHUMaHME 3aBHCHUMOCTU COJIepaHUsd M (GOpMbl HpeACTaBiIeHUs HHGOpMAIMM OT Lesei
KOMMYHHUKAIIUH U aJpecaTa;

- YMeHue TIPOTYKTHBHO OOINAThCS M B3aMMOJAEHCTBOBATH B IMPOIECCE COBMECTHOU
JeSTEIbHOCTH, YUUTHIBATh IMO3ULIUHU IPYTUX YYaCTHUKOB AESITEIbHOCTH, 3P(PEKTUBHO pa3peliaTh
KOH(JIUKTBI;

- 20mMO6HOCMb W CIIOCOOHOCTh K CaMOCTOSTEIbHOM WH(GOPMalMOHHO-TIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHMKAX HH(pOpMAaIUH,
KPUTHYECKH OLICHMBaThb W MHTEPIPETUPOBATH HHPOPMAIUIO, MOIYYAEMYI0 M3 Pa3INnYHBIX
VCTOYHUKOB;

- YMeHue UCTOIb30BaTh CPeACTBAa UH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHM
(manee — UKT) B peuieHMH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpPraHU3ALMOHHBIX 33134 C
coOiroieHreM TpeOOBaHUN SPrOHOMUKH, TEXHUKHU O€3011aCHOCTH, TUTUEHBI, pecypcocOepexeHus,
IPaBOBBIX U AITUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€301MacHOCTH;

- @nadeHue SA3BIKOBBIMHU CPEJICTBAMHU, B TOM YHCJE U SI3bIKOM XMMHH, - YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO U3J1araTh CBOI TOUYKY 3PEHHUs, UCIIOJIb30BaTh a/IcKBAaTHBIE S3bIKOBBIE CPE/ICTBA,
B TOM YHCJI€ U CUMBOJIbHBIE (XUMHUYECKHE 3HAKH, (POPMYJIbI U YPABHEHUS).

Ilpeomemmnvimu pezynvmamamu N3y4eHrus XMMUU Ha YTIIyOJIEHHOM YpOBHE Ha CTYIEHU
cpemHero o0Iero o0pa3oBaHus SBIISIOTCS:

1) 3nanue (nomumanue) xapakmepmvix NPUSHAKOE BANCHEUWUX XUMUYECKUX NOHAMUU:
BEIIECTBO, XUMUYECKUHN IJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHbIE aTOMHBIE U MOJIEKYJISIpHbIE
Macchl, MOH, M30TOMbI, XUMHUYECKasi CBA3b (KOBAJIECHTHAs MOJISIpHAs M HEMOJSpHas, MOHHAs,
MeTaJIJIN4ecKasi, BOJOPOAHAS), MEKTPOOTPUIATEIbHOCTD, aJNIOTPONHS, BaJIEHTHOCTb, CTEIEHb
OKHCIICHHsI, MOJIb, MOJISIpHAasi Macca, MOJISIPHBIA 00beM, BEIECTBA MOHHOI'O, MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUs, PACTBOPHI, IJIEKTPOJIUTHI U HEIIEKTPOJIMTHI, AJIEKTPOIUTHYECKAs
JUCCOLMAIUs, TUIAPOIN3, OKHUCIUTENb W BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBIICHUE,
AIIEKTPOJIU3, CKOPOCTh XUMHUECKOW peaKLuH, KaTalu3aTopbl M Karaius3, OOpaTUMOCTh
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XUMHUYECKHX PEaKIii, XUMUYECKOe paBHOBECHE, CMEIICHHWE PABHOBECHsI, TEIJIOBOH 3(QeKT
peakiuu, YriaepoAHbId cKeneT, (YHKIUOHAJIbHAs TpyImna, H30Mepus (CTPYKTypHas U
MPOCTPAHCTBEHHAs])) M TOMOJIOTHSI, OCHOBHBIE THIBI (COCOUHEHHUS, PA3NIOKECHHS, 3aMEILEHUS,
oOMeHa), BuAbl (TUIPUPOBAHUS W JETUIPUPOBAHUS, THUApATallMd U  JETHApaTaluu,
MOJIMMEPU3ALUU U JENIOJIMMEpPU3alM, TIOJUKOHIEHCAUN U U30MEpU3alH, KaTaTUTUIECKUE U
HEKaTaIUTUYECKHUEe, TOMOTCHHbIE M TeTepOreHHbIE) M Pa3HOBUAHOCTH ((epMeHTaTUBHBIE,
TOPEHUs, ITepUPHUKAINN, KPEKHHTa, pUPOPMHIHTA) PEAKIHi B HEOPraHUYECKONW U OPTaHUYeCKOi
XUMUH, [TOJIUMEPBI, OMOIOTMYECKU aKTUBHbBIE COSAMHEHMUS,;

2) @vlsGleHUe B3AUMOCEA3U XUMUYECKUX NOHAmMuUL JUIS OOBSICHEHHS COCTaBa, CTPOCHHS,
CBOICTB OTAENBHBIX XUMUYECKUX OOBEKTOB U SIBJICHHUIA;

3) npumernenue OCHOBHBIX NOJONCEHUU XUMUYECKUX MeOopuil. TEOPUU CTPOCHHUS aToMa U
XUMUYeCKor cBs3u, Ilepmonnueckoro 3akoHa u Ilepumoanueckoil CHCTEMBI XUMHUYECKHUX
anemenToB Jl. 1. MenzeneeBa, TEOpUHU IIEKTPOIUTUYECKON AMCCOLMALMM, IPOTOHHON TEOPHH,
TEOPUH CTPOEHUSI OPraHUYECKUX COCIMHEHUM, 3aKOHOMEPHOCTEH XMMHUYECKON KUHETUKU — JUIsS
aHaJIM3a COCTaBa, CTPOCHUS U CBOWCTB BEILECTB U IPOTEKAHUSI XUMUYECKUX PEaKIIMii;

4) ymenue knaccupuyuposams HEOPraHMYECKUE U OPraHMYECKUE BEIIECTBA 10 Pa3InIHbIM
OCHOBAHMSIM;

5) yemanoenenue 63aumoceszeti MKy COCTABOM, CTPOCHHUEM, CBOMCTBAMH, TPAKTHUCCKUM
MIPUMEHEHUEM U MOJIYYEHUEM BaXKHEUILINX BEIIECTB;

6) snanue ocrnos xumuueckou Homenkaamypol (TPUBHATBHON U MEKIYHAPOIHOM) M yMCHHE
Ha3BaTh HEOPTAHUYECKHUE M OPTaHUYECKHIE COSIMHEHUS 110 (PopMyIie B Ha000poT;

7) onpedenenue: BAICHTHOCTH, CTENECHH OKHMCJICHUS XUMHYECKHX 3JIEMCHTOB, 3apsIOB
MOHOB; BHJIOB XMMHUYECKHUX CBS3€H B COCIUHEHUSAX W THUIIOB KPUCTAUIMYECKUX PEUIETOK;
MIPOCTPAHCTBEHHOT'O CTPOCHHMS MOJIEKYIT; TUIIA TUAPOIIN3A U XapaKTepa Cpe/ibl BOJHBIX PACTBOPOB
COJICH; OKHUCIIMTENs W BOCCTAHOBUTENSA; OKHUCICHUS W BOCCTAHOBJICHUS; IPUHAUICKHOCTH
BEILECTB K Pa3IMUHBIM KJIaCCAM HEOPraHWYECKHX M OPraHUYECKUX COCAUHEHUI; TOMOJIOIOB U
WU30MEpOB; THIIOB, BUIOB W Pa3HOBUJHOCTEH XWUMHUYECKMX pEaKIUl B HEOPraHUYECKOM u
OpraHUYEeCKOM XUMUHU

8) ymenue xapakmepuzoeamu: S-, P- U 0-32JIEMEHTBI 110 UX MOJIOKEHUIO B [leproandeckoii
cucreme J[.M. MenneneeBa; o0imue XMMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB — METAJIOB U
HEMETAJUIOB; XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX W OPraHUYECKHX
COEJMHEHUH B IJIaHe 00I1ero, 0COOEHHOTO U €AMHUYHOTO;

9) obwscHenue: 3aBUCUMOCTH CBOWCTB XMMHYECKUX DIIEMEHTOB W HMX COCIMHEHHH OT
nonoxkeHus: anemenrta B Ilepuonnueckon cucreme .M. MenneneeBa; npupoabl XUMHUYECKOU
CBs3W  (MOHHOW, KOBAJIEGHTHOM, METAJUIMYECKOH, BOJOPOJHOMN); 3aBUCUMOCTH CBOWCTB
HEOPraHWYECKUX U OPraHMYECKUX BELIECTB OT MX COCTAaBA U CTPOEHHUS; CYLIHOCTH M3YYEHHBIX
BUJIOB XMUMHYECKHMX pEeaKUWi: DIEKTPOJUTHUYECKON JUCCOLMALMM, HOHHOrO oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX;, BIMSHUS Pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
PeaKIMu ¥ Ha CMELIEHUE XUMHUYECKOTO PaBHOBECHS; MEXaHU3MOB ITPOTEKAHUS PEAKIIMI MEXKTY
OPraHUYEeCKMMU U HEOPraHUYECKUMHU BELIECTBAMU;

10) ymeHue: COCTaBJISTh YypaBHEHUS OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKIUl C
MOMOIIBI0 METOJIa DJIEKTPOHHOTO OajlaHCca; MPOBOAMUTH PacyeThl MO0 XMUMHUYECKUM (popmyrnam u
YpaBHEHHUSAM; MPOBOJIUTH XUMUYECKUN IKCIIEPUMEHT (J1a00paTOpHbIe U MpaKTUYECKue paboThl) ¢
coOnrofeHreM TpeOOBaHM K TpaBUJIaM TEXHHKH O€30MacHOCTH MpH paboTe B XUMHUYECKOM
kabunere (1abopaTtopun).



COLAEPXXAHUE KYPCA
IIpoduabHblii ypoBeHnb. 11 kiaace

Benymas npes xkypca xumuu 11 kiacca — €IMHCTBO HEOPraHMYECKOW M OpraHUYECKON
XMMHHA Ha OCHOBE OOLIHOCTH TOHSATHHA, 3aKOHOB W TEOPHH, a TaKkKe OONMX IOAXOIO0B K
KJaccu(UKalUi OPraHUYeCKUX U HEOPraHWYECKUX BELIECTB M 3aKOHOMEPHOCTSAM IMPOTEKaHUs
XUMUYECKUX pEeaKIHi MEeXay HUMH. Takoe MOCTpOeHHE Kypca OOIed XUMHH TO3BOJISIET
IIOJIBECTU yYalIUXCs K IOHMMAaHUIO0 MAaTEPUAIbHOCTH U II03HABAEMOCTH €IMHOTO MUPA BEILECTB,
IPUYMH €r0 KPacoO4HOro MHOrooOpasusi, BceoOuieil cBs3u sBiaeHuil. B cBoro ouepenp, 3To naer
BO3MO>KHOCTb Y4alIUMCS HE TOJIBKO Jy4IlI€ YCBOUTh XUMUYECKOE COACPKAHUE, HO U IMIOHATH POJIb
U MECTO XMMUHU B CUCTEME HAYK O IIPUPOJIE.

Takoe moctpoeHue Kypca XMMHUM MO3BOJISET B IOJHOM Mepe HCIOJIb30BaTh B O0y4YEHUHU
OTIepanyy MBIIUICHHS: aHATU3 U CHHTE3, CPaBHEHHE U aHAJIOTHI0, CHCTEMAaTH3AIHNIO i 0000IIeHHE.

OBIIAA XMMUAL. 11 kaace

Crtpoenne atoma

ATOM - CcHOXHasg 4acTHula ATOM — ClIOKHas yacTula. Jloka3aTeabcTBa CI0KHOCTU
CTPOEHHS aTOMa: KaTOJHbIE U PEHTTEHOBCKUE JIy4H, PoTo3(pdexT, pagnoakTuBHOCTh. OTKpBITHE
3JIEKTPOHA, NPOTOHA M HeHTpoHa. Monenu crtpoenus aroma (Tomcona, Pesepdopna, bopa).
Makpomup u mukpomup. KBaHTOBO-MEXaHMYECKUE TIPEICTABICHHS O CTPOCHUH aTOMa.

CocTodaHHME DIEKTPOHOB B aToMe. HyKIOHB: IPOTOHBI U HENTPOHBI.
Hyxnuaer. U306aps! u n3oTonsl. KBaHTOBO-MeXaHHMYECKUE MPECTABICHUS O PUPOJIE DIIEKTPOHA.
[Tonsatne 00 »SJEKTPOHHOM OpOUTaTM M 3NeKTpoHHOM oOnake. [IpaBuna 3amonHeHUs
OHEPreTUUECKUX YpPOBHEM U opOuTasnell snekrpoHamu. [IpyHIMII MHUHHMyMa SHEpruu.
OJeKTpOHHbIE KOH(PUTYpaluu aTOMOB U MOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUSI aTOMOB
Xpoma, MeJiu, cepedpa u JIp.

BaneHTHBE BO3MOXHOCTH aTOMOB XUMHUUYECKHUX DIEMEHTOB.
BaneHnTHblE 2neKTpOHBI. BalleHTHBIE BO3MOXXHOCTH aTOMOB ~ XHMHYECKHUX DJIEMEHTOB,
00ycCJIOBJIeHHbIE Pa3NU4YHbIMU (hakTopamu. CpaBHEHHE MOHSATHH «BaJEHTHOCTB» U «CTENEHb
OKHCIICHUSD.

[lepuoagunueckuit 3axkoH u Ilepuoaguueckas cucrTemMa XUMHUYECKHX
sneMedToB J.MU. MenneneeBa u ctpoeHue aToMa. [Ipeanocbuiku OTKpsITHS
[Tepuonuueckoro 3akoHa. OTKpbITHE 3aK0HA. [lepBast popmynupoBka Ilepuoauueckoro 3akoHa.
Crpyxkrypa [leprnognueckoit cuctemMsl 31eMeHTOB. COBpEMEHHBIE IIPEICTABICHHS O XUMUYECKOM
anemente. Btopas ¢opmynupoBka Ilepuoanueckoro 3akona. I[lepuoanmueckas cuctema u
cTpoeHne aroMa. PU3MYECKHIl CMBICI MOPSJAKOBOTO HOMEpPA 3JEMEHTa, HOMEPOB TPYIIIBI U
nepuona.  Ilepmoanueckoe  M3MEHEHHME  CBOMCTB ~ JJIEMEHTOB:  pajgudyca  aToma,
ANEKTPOOTPULATENBHOCTU. [[pUUMHBI N3MEHEHUST METAUIMYECKUX W HEMETANINYECKUX CBOMCTB

8



BJIEMEHTOB B TpyNNax M Tepuojgax, B TOM 4Yuciae W B OonbiuxX. Tperbs (opmynupoBka
ITepuoanueckoro 3akona. 3nadyenue [lepuoanueckoro 3akona u Ilepuoanyueckoil cucTemsl aJis
pa3BUTHS HAyKU U TOHUMAHUSI XUMUYECKON KapTHUHBI MUPA.

demoncrpauuu. ®orodddexr. Karogusie nyun (31€KTPOHHO-Ty4YEBbIE TPYOKH), MOACIH
AIIEKTPOHHBIX 00JaKoB (opOutaneid) pasznuuHoi (opMmbl. Pasnuunbie BapuaHThl TaOIHII
[Tepuonnueckoid cuctemMbl xumudeckux siemeHToB [[.M. MenneneeBa. OOpasmbl MPOCTHIX
BELIECTB, OKCUOB U T'MJIPOKCHUJIOB JIEMEHTOB 3-TO MEPUO/Ia U IEMOHCTPALUs UX CBOMCTB.

Ctpoenne BemecTBa. JlucnepcHble CUCTEMBI.

XumMuueckas cCBA3b. EqUHAad nmpuponga XUMHUYECKOHN CBA3HU
[ToHsATHE O XUMUYECKOI CBSA3M KaK MPOLECCE B3aUMOJICHCTBUS aTOMOB ¢ 00pa30BaHUEM MOJICKYI,
HMOHOB U pajuKaioB. Buapl xumuueckoil cBsi3u. AMOpQHBIE M KPUCTANIMYECKUE BEIECTBA.
WNonnass xumuueckass cBsi3b. JUMOIbHBIM MOMEHT cBsi3u. CBOMCTBa BEIIECTB C HMOHHOM
KPUCTAJUIMYECKON PEIIETKOM.

KoBanentHast cBsi3b. MeToa BaJCHTHBIX CBsi3ed B 0Opa30BaHWM KOBAJICHTHOUM CBS3U.
DIIEKTPOOTPULIATENHOCTh U PA3HOBUHOCTH KOBAJIEHTHOM CBSI3H 110 ’TOMY IIPU3HAKY: MOJSIpHAs
u HenoJsipHasi. Croco0 nmepeKphIBaHUS AICKTPOHHBIX OpOUTael 1 Kitaccu(UKAIHs KOBAICHTHBIX
CBsI3€H M0 ATOMY MIPHU3HAKY: G- U T-CBsA3H. KpaTHOCTH KOBAJIGHTHBIX CBsI3€H U UX KIIaCCHU(pUKAIUS
10 STOMY MPHU3HAKY: OJWHAPHAs, ABOWHAS U T.1. MeXaHu3Mbl 00pa30BaHUsI KOBAICHTHOH CBS3M:
0OMEHHBIN U JOHOPHO-aKIeNnTOpHBINA. KprcTannndyeckoe CTpoeHHE BEIIECTB C ITUM THUIIOM CBSI3H,
uX (pU3NYECKHE CBOWCTBA.

Mertannu4deckas CBsi3b U €€ 0COOCHHOCTH. Pu3nyecKue CBOWCTBa METAIIIOB Kak (QyHKIUs
METAJUIMYECKON CBSI3U U METAJUIMYECKOW KPUCTAIINYECKON PEIIETKH.

Bogoponnas cBsi3p M MexaHu3M ee  oOpasoBaHMs.  MeXMOJEKyIspHas U
BHYTPUMOJIEKYJISIpPHAsE BOJOPOJHbIE CBs3U. PU3NYECKUE CBOMCTBA BEIIECTB C BOJOPOIHOMN
CBsI3b10. bruonornyeckas posib BOJOPOIHOM CBSI3U B OPTaHU3AIMU CTPYKTYpP OMOIOIMMEPOB.

'mOpunuszauusg opburaneil u reomMeTpus Moueky Teopusa
rubpuauzanu. Tumnsl ruOpuIN3auu JIEKTPOHHBIX OpOUTaeld U TeOMETpUs OPraHMYECKUX U
HEOPraHUYECKUX MOJIEKYIL.

Teopus cTpoeHUs XUMHUUECKHUX COe€AuHeHHU . [Ipennoceuiku coznanus
TEOPUM CTPOCHHsI XMMHMYECKUX COECIMHEHMM, Cbhbe3l ecrecTBoucnbiTaresnied B r. Illmeiiepe.
JInunoctHble KadecTBa A.M. BytiepoBa. OCHOBHBIE ITOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHUS
OPTraHWYECKUX COCIUHEHHHW M COBPEMEHHOM TEOpHHM CTpoeHHus. M3oMepuss B OpraHnyecKou
XUMHUH. B3auMHO€E BIMSHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPTaHUYECKUX BELIECTB.

OcHOBHbIE HaIlpaBJIEHUS Pa3BUTHS TEOPUM CTPOCHUS OpPraHUYECKUX COEIMHEHUN
(3aBHCHMOCTh CBOMCTB BELIECTB HE TOJBKO OT XMMMYECKOTO, HO U OT MX 3JEKTPOHHOIO M
IIPOCTPAHCTBEHHOIO CTPOCHHUS). WMHIyKIMOHHBIN u ME30MEpHBII 3¢ (DeKThI.
CrepeoperysipHOCTb.

JIunanekTUuYecKHUEe OCHOBB OOMHOCTH ABYX BEAYINHUX TEOpPHUH
X U M U u. [lnanextuueckue ocHoBbl obmmHocTU Ilepuoauueckoro 3akona J[.M. MenzaeneeBa u
teopun crpoeHusi A.M. bytinepoBa B craHoBieHUU (paOOTHI MPEIIIECTBEHHUKOB, HAKOIJICHUE
(bakTOoB, y4acTue B Cbhe3J/laX, pyCCKUH MEHTAJIUTET), Mpe/icKa3aHuu (HoBbIe ieMeHThl — Ga, Se,
Ge 1 HOBBIE BEMIeCTBA — U30MEPHI) U PA3BUTHU (TpH HOPMYITHUPOBKH).

[Tonumeps opranvmuyeckue M HeopraHudueckue. [lomumepsl. OcHOBHBIE
MNOHATUS ~ XMMHUHU  BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHUH:  «MOHOMEpP»,  «IIOJUMEPY,
«MaKpOMOJIEKYJIa», «CTPYKTYPHOE 3BEHOY, «CTENEHb MOIMMEPU3ALINNY, «MOJIEKYJIIPHAs Maccay.
CrniocoObl Moy4deHHs] TOJUMEPOB: PEaKUu MOJUMEpHU3alui U MoJuKoHAeHcauu. CTpoeHue
MOJIMMEPOB: TeoMmeTpuyeckass ¢GopmMa MaKpPOMOJEKYJ, KPUCTALIMYHOCTh M aMOP(HOCTD,
crepeoperyisipHocTb. [lomuMmepsl oprannueckue u Heopranumdeckue. Kayuyku. Ilmactmaccsr.
Bonokna. buononumepsl: OelkM M HYKJIEMHOBbIE KHCIOThl. Heopranmdeckue mMOIMMEpHI
ATOMHOT'O CTPOEHHUSI (AIIIOTPOIHbIE MOAU(UKALIUN YTIIIEpOo/ia, KPUCTATUNIMYECKUN KPEMHUM, CeJleH
U TEJUTyp LIETIOYEHYHOTO CTPOSHMSI, AMOKCUI KPEMHHUS U JIp.) U MOJIEKYJSIPHOTO CTpoeHHs (cepa
MJIaCTHYECKas U Jp.).



HucnepcHBle CHUCTEM bl UnucThle BemecTBa U cMecH. Kimaccuukaiust XUMHYeCKUX
BemecTB mo uuctote. CocraB cmeceid. PactBopbl. PactBopumocts BemectB. Kiaccudukarus
pacTBOPOB B 3aBUCHMOCTHM OT COCTOSIHMSI PAacTBOPEHHOI'O BelIeCTBA (MOJEKYJISpPHBIE,
MOJIEKYJISIPHO-UOHHBIE, HOHHBIE). THUIIBI paCTBOPOB 1O COAEPIKAHUIO PACTBOPEHHOI'O BEIIECTBA.
KonuenTtpauus pacTBopos.

ITonsarue «aucnepcHas cucrema». Kiaccudukanus JUCIEPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOrO COCTOSIHHSI JUCIIEPCHOHHON cpelbl M IUCHEepCHOM (as3bl, a Takke MO pasMepy
yactull. ['pyboaucnepcHble CUCTEMBI: 3MYJIbCUH U CYCIIEH3HH.

PacuerHsle 3aqauu. PacueTsl o xumudeckum popmymnam.

Pacuetsl, cBA3aHHBIE ¢ MOHATHAMM «MaccoBasi JOJs» U «00bEMHas JOJs» KOMIIOHEHTOB
cMecu. Berunciienre MoJIsipHOM KOHLEHTPALMU PacTBOPOB.

JeMoHcTpanuu. Mozjenu KpUCTAIUIMYECKHUX PEHIETOK BEIIECTB C Pa3JIMYHBIM THUIIOM
cBs13eil. Mozienn MOJIEKYJT pasIMuHON reoMeTpur. MoAenn KpUCTAINIMYECKUX PEIIETOK ainMasa u
rpaduta. Mojenn MoJIeKyJl U30MEPOB CTPYKTYPHOH M IPOCTPaHCTBEHHON m3omepuu. Mojenu
KPUCTAINIMYECKUX PELIETOK METauioB. MoJenu u3 BO3IYIIHBIX I1apOB, OTPA’KAOLIUE
TIPOCTPAHCTBEHHOE PACIIONOKEHHe SP>-, SP?-, SP-rUOPHIHBIX opOUTalell B  MOJEKyJax
OpraHMYECKUX U HEOPraHMYECKUX BEIIECTB.

Komnexknuss mactmMacc U BOJNOKOH. OOpaslibl HEOPraHMYECKHX IOJUMEPOB: Cephbl
ractuyecko, pocopa kpacHoro, kBapua u ap. Mogenu mornekyn 6enkoB u JJTHK. Ob6pa3zibt
pasInYHbIX cUCTeM ¢ kUKol cpenoil. Koarymsauus. Cunepesuc. ekt Tungans.

JlabopaTopHble ONBITBI. 3HAKOMCTBO C KOJUIGKIMSMHM IHUIIEBBIX, MEIULHUHCKUX U
Ouosoruueckux reneit u 3ouneii. [lonydenne koyutonHOro pactBopa xmnopunia xenesa (I11).

XuMH4YeCKHe peaKkuum.

Knaccudpukaumsa XUMHYECKHUX pPEaKIUd B OPraHUYECKOW U H
eopraHuuyeckod XuMHHU. [loHATHE 0 XMMHUECKON peaKLUy, OTIMYHE €€ OT AAEPHON
peaxiun. AJJIOTPOIHBIE U TTOIMMOP(HBIE IPEBPAIICHHS BEIIECTB.

Knaccudukanus peakunii B HEOPraHM4ECKOM XUMHM 1O YHMCIY U COCTaBy pearupyromux
BEIECTB (Pa3jIoKeHUsI, COCAMHEHUS, 3aMEILICHUS, OOMEHA).

Knaccupukanus XUMHUECKUX peakUMid B OpraHUYecKOM XuUMHUM (IPUCOEAMHEHUS,
3aMelleHus, OTIIETIICHUS, U30MEpPU3aLuN).

Knaccudukanus peakuuii mo teroBoMy 3¢dexTy, no ¢Gpa3zoBoMy cOCTaBy, MO y4acTHIO
karaiuzaTopa. OOpaTumMble 1 HEOOpaTUMbIE PEAKIIUH.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PpEaKIMM M pPeakUuu, Huaylnme O0e3 HW3MEeHEeHUs
CTENIEHEW OKUCIIEHUS JIEMEHTOB. MeXMOJEKYIIpHbIE U BHYTPUMOJIEKYJISIPHbIE OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE peaKkUMU. Peaknuu aucnponopuuoHHpoBaHMs. MeTonsl cocCTaBieHUsS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI: METO 3JIEKTPOHHOr0 OanaHca.

OCHOBHBIE TOHATUS XHUMHYECKOH TepMoauHamMukH. TerutoBod s¢ddexkt xummuueckont
peakuuu. 3akoH ['ecca u crnenctBus u3 Hero. Temora (3HTanbNuUs) oOpa3oBaHUs BEIIECTBA.
TepMOXUMHUYECKHE PACUETBHI.

[Tonstue »HTponuu. Bropoe Havano tepMoauHamuku. CBoOojHas sHeprus ['mbbca.
PacdeTsl caMOnIpOM3BOIBHOTO MPOTEKAHNUS XUMUUECKON PEAKIIUH.

CkopocTp XUMHUYECKHUX peaknuil [Ipeamer xumuueckoin knHeTHKU. [loHATHE
CKOPOCTH XMMMUECKON peakiuu. KnHeTndyeckoe ypaBHEHHME PEaKIIMM M KOHCTAaHTa CKOPOCTH
XUMUYECKON peaknuu. DakTopbl, BIUAIONINE HA CKOPOCTh XMUMHYECKOW peakuuu (mpupona
pearupyromux BELIECTB, KOHIIEHTpAlMs, TEMIEpaTypa, IIOBEPXHOCTb COINPHUKOCHOBEHUS
BEIIIECTB).

[TonsaTue o karanu3aropax U Kartanuse. [ OMOTeHHBII U reTeporeHHbli KaTannu3. GepMeHTHI.

OO6paTuMOCTh XUMHUUYECKUX peaKuud. XUMHUUYECKOE paBHOBECHE.
OOpaTtuMble XMMHYECKHE peaklMM, W3MeHeHue sHepruu ['nbbca B oOpatumMoM mporiecce.
XUMHYECKOE paBHOBECHE U €T0 JUHAMHUeCKHil XxapakTep. KoHcTaHTa XUMUYECKOTO PaBHOBECHS.
[Tpunuun Jle Illarense. CMmenieHne XUMUYECKOTO PaBHOBECHSI.

DNeKTpONUTHUUYECKAasT AUCCOIUAI U . DICKTPOIUTHI U HEIJEKTPOIHUTHI.
ONEKTPOIUTHUECKAs AUCCOLMALNSA, MEXaHU3M JIMCCOLMALIMY BELIECTB C PA3JIMYHBIMUA BHJIaMU
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cBsi3u. CusibHbIe U caa0ble AIeKTPOIUThL. CTeNeHb IUCCOLHUAINN U €€ 3aBUCUMOCTD OT PA3JIMYHBIX
daktopoB. Monnoe npousBenenue Bojsl. [lonstue pH. Bomopoausrii mokasarerns.

I'u 1 p onus. ['uaponus kak 0OMeHHBIH nporiecc. OOpaTUMBIi 1 HEOOPATUMBIH THIPOIH3
OpraHMYECKUX M HEOpPraHMYeCKUX BellecTB. [uaponus coneld. ['maponus opraHMYECKUX
COCMHEHUN Kak XHMMUYecKas OCHOBa oOmeHna BemecTB. [uaponn3 AT® kak ocHoBa
SHEPreTHYecKoro oOMeHa B JKMBBIX OpraHM3Max. YCWIEHHE U I0jaBlieHue oOpaTHUMOro
TUIPOJIN3A.

PacuerHble 3a1aun. PacyeTs o TepMOXUMHUYECKUM ypaBHEHUAM. Brlunciienue TenioBoro
apdexTa peakuu MO TEIIOTe 00pa30BaHUS PEArHPYIONIUX BEIIECTB M MPOIYKTOB PEAKIIUU.
Onpenenenrie pH pactBopa 3agaHHONM MOJSIPHOM KOHIIEHTpanuu. Pacuer cpeaHel CKOpocTd
peaKiuy 0 KOHLUEHTPALUAM pearupyouux BelecTs. BolurcieHus ¢ uCoab30BaHUEM TIOHATUS
«TeMIiepatypHblii Kod((PUIMEHT CcKOpocTH peakuuny». HaxokeHue KOHCTaHThl PaBHOBECHS
peaxKLuy 0 PABHOBECHBIM KOHLIEHTPALMSIM U ONPEAEICHUE UCXOIHBIX KOHIIEHTPALMI BEIIECTB.

JeMoHcTpanum. AJIOTpOIHbIE mpeBpaileHus cepbl U (docdopa. Peakuuu, uaymue c
oOpa3zoBaHMeEM Tra3a, ocajaka WM BoAbl. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKlUUU B
HEOPraHMYEeCKOl XUMUM (B3aHMMOJICICTBHE LIMHKA C paCTBOPAMU COJISTHOM KHMCIIOTHI U Cyib(ara
meau (I1)). OxkucauTenbHO-BOCCTAHOBUTENbHbBIE PEAKIIUU B OPraHUYECKOW XUMHU (OKHUCIIEHUE
anpaeruia B KapOOHOBYIO KHCIOTY — pEakKlHs «CepeOpsHOro 3epKaia» WU peakluus C
rugpokcuaom meau (1), okucieHne 3TaHoNIa HA METHOM KaTtaiu3arope). M3ydeHne 3aBUCMOCTH
CKOPOCTH XHMHUYECKOW peakluyd OT KOHIICHTPAIMH BEIIEeCTB, TEMIEpPaTyphl (B3aUMOJEHCTBUE
THOCYNb(GaTa HATPUSA C CEPHOM KHUCIIOTOH), MOBEPXHOCTH CONPHUKOCHOBEHHUS BEUIECTB
(B3auMOJICHCTBUE COJISIHOM KHUCJIOTHI C TpaHyJlIaMH U TOPOIIKAMHU AalOMUHUSA WIA I[UHKA).
[IpoBeneHne KaTaJIUTUYECKUX PEAKLUil pasiioKEeHUs NEepOKCHIa BOJOPOJAA, TOPEHUs caxapa,
B3aMMOJIeiicTBre noAa u antoMuHus. Kopposus sxene3a B BOJHOI cpeie ¢ ypOTPOIMHOM U 0e3
Hero. HabnroeHne cMenieHns XuMU4eCKOTO PaBHOBECHS B CUCTEME:

FeClz + 3KSCN « Fe(SCN)z + 3KClI

CpaBHeHHE 3JEKTPONPOBOJAHOCTH PACTBOPOB AEKTPONUTOB. (CMEIIeHHUE paBHOBECHS
JUCCOLMAIMU ca0bIX KUCIOT. IHIMKAaTOphl M HU3MEHEHHE UX OKPACKU B pa3HbIX cpenax. oHHbIe
peaKkLuy U YCIOBUS UX IpoTeKaHus. [ uaposnns kapOoHaToB, Cylb(paTOB U CHIIMKATOB LIEIOUYHBIX
MmetaisioB, Hutpata cBuHia () wmim 1mHKa, xmopuma amMMmoHHs. CepHOKHCIBIA |
(epMEeHTaTUBHBIN TUAPOIN3 YTIEBOIOB.

JladopaTopHble onbIThI. PazioxeHne nepokcuIa Boaopoa ¢ momomnspo okcuaa meau (11)
U Kartanasbl. 3HakoMcTBO ¢ kosuiekuuen CMC, copepxamux 3H3UMBL. Peakiuu, uaymmue c
o0pa3oBaHMEM OCaJKa, raza WJIM BOJbI JJIS OPraHMYECKUX M HEOPTaHWYECKHUX DJIEKTPOJUTOB.
Paznmuunble cimywam rugponm3a coneld. MccnegoBaHue cpenbl  pacTBOPOB € MOMOIIBIO
UH/IMKaTOPHOM OyMar.

IIpakTnueckas padora Ne 1. CkopocTb XUMHUYECKHUX peaKInil. XUMHUYECKOE PaBHOBECHE.

IIpakTnyeckas padora Ne 2. Pemenue sKkCiepuMEHTaNIBHBIX 33/1a4 110 TeMe «[ uaposnsy.

BewmecrBa u X cBOMCTBA

Knaccudukanus HeopraHumuecKkuXx BellecTB. Beuecrsa npocteie u
cinoxHble. braropoansie razpl. CpaBHUTENbHAS XapaKTEPUCTHKA ITPOCTHIX BELIECTB: METAJIJIOB U
HEMETAJJIOB, OTHOCHUTENBHOCTh dTOM Kiaccudukanuu. CroXHble BellecTBa: OWHApHbIE
COeMHEHUs (OKCHU/IbI, TAJIOTeHUIbI, CYIb(UIBI U T.1.), THIAPOKCHUBI, COIIH.

[ToHsITHE O KOMIUIEKCHOM COEAMHEHHH.

JIOHOPHO-aKIENTOPHOE  B3aMMOJEHCTBHE  KOMIUIEKCOOOpazoBaTelel M JIMTaHMAOB.
KoopaunanuonHoe 4yucio koMmruiekcooopa3oBaress. BHyTpeHHss v BHEITHSS cpepa KOMIUIEKCOB.

Jucconumanus KOMIUIEKCHBIX COeAVMHEHMH. [IprMeHeHue KOMIIJIEKCHBIX COEAMHEHUH B
XUMHUYECKOM aHaJli3€ U B IPOMBIIUIEHHOCTH, UX POJIb B IPUPO/IE.

Knaccudukanusa opranmueckux BelrecTB. Knaccupukaius opraHndeckux
BEIIECTB M0 CTPOEHHUIO YIJIEPOJHON IenH (AUMKINYECKHEe M IHUKINYECKUEe, HACHIIICHHbIE U
HEHACBIIIICHHbIE, KapOOLUMKIMYECKUE U TeTePOLMKINYECKHEe, apOMaTHYECKHE YIIIEBOJIOPOJIBI).
VYrneBogopoasl  (aJdKaHbl,  alKEHbI, AJKUHBI, LUKIOAJNKAHbI,  aJKaJWEHbl,  apEHBI,
raJloTeHONPOU3BO/IHBIE  YIJI€BOAOPOAOB).  DyHKIMOHANbHBIE Tpynnbl  (TUAPOKCHUIIbHAS,
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KapOOHMIIbHAS, KapOOKCHIIbHAS, HUTPOTPYIINa, aMHHOTPYINa) U Kilaccu(UKalus BEIIECTB I10
3TOMY NPU3HAKY.

M e T ann sl Ilonoxenue merawioB B Ilepuonuueckon cucreme [[. M. Menneneesa.
OcoOenHocTH cTpoeHus: aToMOB U KpuctawioB. [Tonmumopdusm. O6mue dusnueckue cBoiCTBa
MeTaiI0B. PeppoMarHeTUKY, NapaMarHeTUKU U JUaMarHeTHKU.

DJIEKTPOXUMHUYECKUHN pAJl HAIpsKEHUM MeTaioB. CTaHIAapTHBIA BOJOPOAHBIN AJIEKTPO/I.
CranpapTHble AJIEKTPOJHbIE MOTeHIMaNbl. OOlmMe XHWMHUYECKHE CBONCTBA METAaJLIOB!
B3aMMOJICIICTBHE C HEMETajulaMd, BOAOW, OMHAPHBIMU COEAMHEHUSMHU, KHCIOTAMHU, COJISIMHU.
BzaumopeicTBuE HEKOTOPBIX METAJUIOB C pacTBOpamu LIejnodeil. B3anmonencTBue akTHBHBIX
METAJIJIOB C OPraHUYEeCKUMH coeluHeHUsIMU. OCOOEHHOCTH pPEaKIMil METalIOB C a30THOM M
KOHLICHTPUPOBAHHOM CEPHON KHUCIIOTOM.

Koppos3us merTaumnnoB. [lorstue koppo3zun. Xumudeckass U 3JIEKTPOXUMUYECKAS
KOppO3usl ¥ CIIOCOOBI 3aIIUTHl METAJNIOB OT KOPPO3UHU.

OOmue cnocoObl MONYyUYEeHUS MeTaloB. Meramwibl B npupoae. OCHOBHbIE
CIIOCOOBI IIOJTYYEHHUS! METAJUIOB (TMPOMETAIUTYPriusl, THIPOMETAILTYPIHsl, INEKTPOMETAITYPIus).

DNEKTpONIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBINA IMPOLECC. DJIEKTPOJIU3 PACIIABOB
AJIEKTPOJIUTOB. DJIEKTPOIN3 PACTBOPOB JIEKTPOIUTOB C UHEPTHBIMU U AKTUBHBIMU 3JIEKTPOIAMHU.
Hcnionb3oBaHue 37€KTPOIIA3a B TPOMBIIUIEHHOCTH.

MeTannel ranaBHbBX noarpynn llenounsie Meramibl, 001as XapakTeprUCTUKa
Ha OcHOBe mnosioxkeHus B Ilepumonnueckoir cucreme snementoB JI.JMI. MenneneeBa u crpoeHus
atomoB. [lonydyenue, pusnueckue u XUMUYECKHE CBOMCTBA, TPUMEHEHHE MIETOYHBIX METAJUIOB U
uX coequHeHui. bepuimii, Maruui, mea04YHO3eMeNbHbIE METAIUIBI, UX O0Iasi XapaKTepUCTUKa
Ha OCHOBe mnojoxxkeHus B [lepuonnueckoit cucreme snemenToB .M. MenaeneeBa u crpoeHus
atoMmoB. [lonyuenue, Qunyeckue U XUMUYECKHE CBOICTBA, MPUMEHEHUE MIETOYHO3EMENbHBIX
METAJUIOB U UX COCAMHEHUH. AIIFOMUHUM, CTpOESHHE aToOMa, (PU3HMUECKUe U XUMUYECKHIE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE.

Metannsl mMOOGOYHBIX HOJTPY NI XapaKTePUCTUKA METAILIIOB TTOOOYHBIX
MOArpYII 0 UxX nojoxxkenuto B [lepuoanueckoii cucreme J1.11. MeneneeBa u CTpOCHUIO aTOMOB.

Menb: ¢u3nveckne W XMMHUYECKHE CBOMCTBA, MOJYYCHHE M TpUMEHeHue. Baxueiimme
COEIMHEHUS MEIN.

duznyeckue 1 XMMUYECKUE CBOMCTBA, MOIyY€HNE U IPUMEHEHHE IMHKA. XapaKTepUCTUKa
BO)XHEHIINX COeIMHEHNH (OKCHAA U THAPOKCHIA IIMHKA).

DU3NYECKUE U XUMUYECKHE CBOMCTBA, ITOJYYCHHUE U MPUMEHEHHE XpOoMa. XapaKTepUCTHKA
BaKHEHIINX coequHeHni (okcuaa u ruapokcuia xpoma (111), amxpomaToB 1 XpoOMaTOB MIETOYHBIX
MeTaiIoB). OCOOEHHOCTH BOCCTAHOBJIEHUSI TUXPOMATOB B 3aBUCHMOCTH OT Cpebl paCTBOPOB.

dusnyeckue W XMMHYECKHE CBOMCTBA, MOJYyYEHHWE MW NPUMEHEHHE MapraHua.
XapakTepucTuka BaXHEUIUX COEIMHEHHUM: OKCHIOB, THUIPOKCUAOB, cojeil. OcobeHHOoCTH
BOCCTAHOBJICHMsI IEPMAHTaHATOB B 3aBUCUMOCTH OT CPEJIbl paCTBOPOB.

HewmeTanns. [Honoxenne nemeramioB B [lepuonnueckoit cucreme [I.1. Menneneena.
OCOOEeHHOCTH CTPOEHUS ATOMOB M KPUCTAJUIOB. AJUIOTPOIIHSI.

biaroponnsie rassi.

OxucnuTenbHble U BOCCTAaHOBUTENBbHBIE CBOMCTBAa HemeTamioB. OOIas xapakTepuUCTHKa
BOJIOPOJHBIX COeIMHEHUN HeMeTamioB. OOImias XapakTepHCTHKAa OKCHIOB M THJIPOKCHIOB
HEMETAJIJIOB.

l"asnorensl. CTpoeHHE aTOMOB rajOreHOB, UX CpPaBHUTEIbHAs Xapakrepucrtuka. CBONCTBa
IOPOCTHIX BEIIECTB, O0Opa30BaHHBIX rajmoreHaMu. OKHCIUTENbHBIE CBOICTBa TaJIOTE€HOB.
["asloreHoBOIOPOBI, X CBOMCTBA, CPABHUTENbHAS XAPAKTEPUCTHKA. XJIOP U €r0 COCIUHEHHS,
HaXO0XJIEHUE B IPUPOJIE, IOJyUYEHUE, CBOMCTBA, IPUMEHEHHE. XIIOPOBOIOPOA U COJISTHAS KMCIIOTA.
€, (6]0)791 138

Xanpkorenol. HaxokneHwe Kuciopoja W Cepbl B INPUPOAE, IOJYYEHHE UX B
MIPOMBINIIEHHOCTH U Jlabopatopuu. CBONCTBA KHCIOpPOAa M CEphbl: aJUIOTPOINus U (u3nueckue
CBOWCTBA AJJIOTPOMHBIX MOAN(UKALINI; OKUCITUTEIbHBIE CBOWCTBA KUCIOPO/IA U CEPhI B PEAKIIMIX
C IpOCTBIMM BellecTBaMHM. BoccTaHOBUTENBHBIE CBOMCTBA cepbl. OKHCIEHHE KHCIOPOAOM
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CIIOXKHBIX BelecTB. OKHMCIUTENbHBIE CBOMCTBA 030HA. [IpumMeHeHMe Kuciaopoja M O30HA.
ITpumenenne ceprl. CepoBOAOPOJ, HAXOKACHHUE B IPUPOAE, MOTYYCHHUE, CTPOCHUE MOJIEKYJIBI U
cBoiicTBa: (husznyeckne U xumuueckue. CepoBonoponHas KuciaoTa U cyiabpuabl. OKcHJ cepsl
(IV), ero coiicta. CepHucras KucioTa u ee conu. CepHast KUCI0Ta: pU3NIECKHE U XUMUYCCKHE
CBOIiCTBA (OKUCIUTENbHBIE U 0OMeHHbIe). [Ipumenenune cepHor KHCAOThL. COJM CEPHOM KUCTIOTHI.

Aszor. Haxoxnenue B mpupone, nosydenue. CrtpoeHue Mosekysbl. OKHUCIMTENbHBIE U
BOCCTAaHOBUTENIbHBIE CBOICTBa a30Ta. [lpumeHeHue a3ora. AMMHUAaK: IOJY4YEHHE, CTPOCHHUE
MOJIEKYJIbl, CBONCTBAa (OCHOBHBIE, DPEAKLUU KOMILJIEKCOOOPa30BaHUs, BOCCTAHOBUTEIbHBIC,
OKHUCJIUTEJIbHBIE, PEAKLIUU C OPraHUYECKMMHU BELLIECTBAMH U YIJIEKUCIBIM razoM). Coiau aMMOHUS
U HUX npuMeHeHne. OKCHIbI a30Ta, UX CTPOECHUE M CBOMCTBA. A30THAs KHMCIJIOTA: IOJy4YEHHUE U
cBoMcTBa. HUTpaThl, UX TEPMUUECKOE PA3IIOKECHUE.

®ochop. Haxoxnenue B npupoje, mnosydeHue. Amiorponus v (usnueckue cBoilcTBa
Mogudukanuii. OKUCIUTENbHBIE CBOWCTBA (PEaKIMHM C METallaMH) U BOCCTaHOBUTEIbHBIC
cBoiicTBa (ocdopa (peakuuu ¢ TrajsoreHamu, KUCJIOPOJOM, KOHLIEHTPUPOBAaHHOM CEpHON u
azoTHol kucnoramu). Oxcun pocdopa (V). DochopHbIE KUCIOTH U KX COJIH.

VYrinepoa. Haxoxaenue B npupojae. AjutoTponus U GU3HMYECKUE CBOWCTBA MOIU(UKAIIAIA
(moBTOpeHue). XHMMHUYECKUE CBOWCTBA YIJIEPOJa: BOCCTAHOBUTENbHbBIE (B3aUMOJIEHCTBUE C
rajoreHaMu, KHCIOPOJIOM, Cepoii, azoroM, Bonoi, okcuaoM menu (1), KOHIEHTpHPOBAHHOI
CEpHOI M a30THOM KHUCJIOTaMHU) U OKUCIMTEIbHBIE (B3aUMOJIEHCTBUE C METaNIaMHU, BOJOPOJIOM,
KpeMmHueM, 6opom). [lonydenue, cBoiicTBa U IpUMEHEHHE OKCUIOB YIiIepoa. YToibHas KUCIOTa
U €€ COJIH.

Kpemuuii. Haxoxnenue KpeMHUs B IIPUPOJE U €r0O MOJIy4eHHE. AJUIOTPOIUS U CBOMCTBA
QUIOTPONHBIX MoAUpUKAIMI KpeMHusA. BoccraHoBuTeNbHbIE (peakUuu C TrajloreHamu,
KHCJIOPO/IOM, PpAacTBOpaMU IIeJIoueil) M OKHMCIMTEIbHbIE CBOWCTBA KpEeMHHUs (peakLuu C
Mmetaiamu). [Ipumenenne kpemuus. Okcua KpeMHUs, KpEMHHUEBAs! KUCIIOTa U €€ COJIH.

Kucnors opranmueckue M HeopraHwudeckue. Cocras, KnaccupuKarus
U HOMEHKJAaTypa HEOPraHWYECKUX U OpraHuYeckux KucioT. llomydeHue BaxHeHmnx
OpPraHMYECKUX M HEOPraHMYECKHUX KHUCIOT. XMMHUYECKHE CBOMCTBA (peaklUuu C METaJUIaMH, C
OKCUJAMM METalIOB, C OCHOBaHUSIMH, C COJSIMM, cO crnupramu). OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA KUCIOT. OCOOEHHOCTH CBOICTB CEPHOM U a30THOW KUCIIOT.

OcHoOBaHuUS opraHuueckue U Heopranudueckue. Cocras, kKaccupukanus,
HOMEHKJIaTypa HEOPraHMYECKUX M OpPraHMYecKUX OCHOBaHWH. OCHOBHBIE CIIOCOOBI MOTY4EHUS
THAPOKCUAOB METAUIOB (LIesioued — peakuusMH METAJUIOB M HUX OKCHJAOB C BOJIOM,
HEpacTBOPUMBIX OCHOBaHUHU — peakuuelt oomena). [Tonyyenne aMmmMuaka 1 aMMHOB. XUMHUYECKHE
CBOICTBa OCHOBaHUM: IeN0YeHl (peakiuu ¢ KUCIOTaMM, KUCIOTHBIMU OKCHJIaMH, pacTBOpaMH
COJIeH, C MPOCTHIMU BEIIECTBAMH, C FAJIOUIONTPOU3BOAHBIMU YTIIEBOJOPOIOB, (DEHOIOM, KUPaAMH);
HEPACTBOPUMBIX OCHOBAHMUH (PEaKIMH C KUCIOTaMU, PEAKIIUU Pa3I0KEHHUS).

AMbpoTepHBEe OpraHMdyecKHMe U HEOpPraHUYECKHE COCAUHEHUS.
CnocoObl osryyeHust aM(pOTEPHBIX COETUHEHUH (aMPOTEpHBIX OCHOBAHUN U aMHUHOKHCIIOT), UX
XUMHYECKHE CBOMCTBA.

'eneTrunueckas CBsSI3b MEX/JAY KJIacCCaMHU OpPTraHHYECKUX U H
€EOpraHUYEeCKHUX COe€aAHuHEHHUIN. [lonarusa «renerndeckas cBA3b» U «T€HETUYECKUI
psa». OCHOBHBIE MPU3HAKU M€HETHYECKOro psia. [ eHeTHueckue psapl METauIoB (Ha MpUMeEpe
KaJbIIMA U JKeJle3a) U HEMETaJIOB (Ha MpUMepe Cepbl U KPEMHHUSI) U NIEPEXOTHOTO dIeMEHTa (Ha
npuMepe altoMHHMS). ['eHeTHdyeckue psapl U TeHEeTUYecKas CBA3b B OPraHMYECKON XHWMUHU.
EnnHCTBO MHpa BELIECTB.

PacuyerHble 3agauun. Briuucnenue macchl uian o0beMa MPOYKTOB PEAKIUH [0 W3BECTHOMN
Macce WIM O0BEMY HMCXOJHOTO BEIECTBA, COJEpIKALIero IMNpUMecH. BplunciieHne Macchl
HCXOJHOTO BEIIECTBA, €CIM HW3BECTEH NPAKTHMYECKUH BBIXOJ M MaccoBas €ro JoJs OT
TEOPETUYECKH BO3MOKHOTO. BbIUNCIEHNS T0 XUMUYECKUM YPaBHEHUSAM pEaKLUi, €CIM OJJHO U3
pearupyrouux BeulecTB JaHo B U30bITKe. OmnpeneneHne MoJeKyIspHOi GopMyIbl BelecTBa 1o
MacCOBBIM JOJISIM 3J1eMeHTOB. OnpezienieHre MOJEKYIIpHON (popMyIibl ra3000pa3HOTO BEIIECTBA
[0 W3BECTHOM OTHOCHUTEIBHOW IUIOTHOCTM M MAacCOBBIM JOJISIM 3JeMeHTOB. Haxoxxnenue
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MOJICKYJISIpHOM  (opMyJbl  BemectBa 1o  Macce  (00beMy) TNPOIYKTOB  CrOpaHHA.
KoMOuHUpOBaHHBIE 3a7a9H.

Jemoncrpanuu. Komneknus «Knaccudukanus HeopraHudeckux BemiecTB». llomydenue
KOMIUIEKCHBIX ~OpPraHMYECKUX W HEOPraHWYECKUX COEIMHEHHUU. JleMOHcTpauus CyxXux
kpuctaoruaparoB. Komnekmus  «Knaccudukanuss OpraHM4eckux —BemiecTB». Mogaenu
KPUCTAJIMYECKUX peleToK MeTawioB. KoJulekiuss MeTalioB ¢ pa3sHbIMU  (U3HYECKUMU
cBoMcTBaMH. B3anmoelicTBie METaNIOB C HEMETaIaMU (LIMHKA ¢ CEpOH, aTllOMUHUS C UOAOM),
C pacTBOpaMM KHUCIJIOT M Ieioyeil. ['openue metamioB (LMHKA, *Keje3a, MarHusl B KHCIOPOJE).
BzaumopeiicTBue a30THOM U KOHUEHTPUPOBAHHOM CEPHOM KUCIIOT ¢ Meibto. Koppo3us meTaninoB
B Pa3MYHBIX YCIOBUAX M METOAbI 3auThl OT Hee. Komieknus pyn. BoccrtanoBnenue meau us
okcuma meau (1) yriiem u Bomopoom. AnmomuHotepmusi. Bzaumoneiictsue cysbdara meau (11) ¢
xesne3oM. CocTaBiieHHe TrajbBAHUYECKUX 3JICMEHTOB. DJIEKTpon3 pactBopa cyibhara meau (11).
OO0pa3upl MET0YHBIX METAIIOB. Peakius okpalmBaHus IJIaMEHH COJISIMU LLEIOYHBIX METAJUIOB.
B3aumopeiictBue nutus u Hatpus ¢ Bogoi. O6pa3ubl metawioB ||A rpynmnel. B3aumopeiicteue
KaJIbLIMS ¢ BOJOM. ['opeHne Maruus B BOJie M TBEPIOM YITIEKUCIOM rase. KauyecTBeHHbIE peakuuu
Ha KaTHMOHBI MarHus, kanblus, 6apus. [lepexon xpomara B auxpomar u oOpatso. [lonydenue u
uccienoBanue cBoictB ruapokcuaa xpoma (I11). OkuciaurenbHbIC CBOMCTBA AMXpOMATa KajIHsl.
Mogenu KpUCTAINTMYECKHX PEUIeTOK Hoja, anmasa, rpaduta. B3peiB cMmecu Boaopona ¢
KHCIopoioM (Tpemydero rasza). ['operne cepsl, pochopa u yris B kucinopojae. ObecrseunBaHue
OpoMHOIi (MOIHO¥) BOBI ATHIIEHOM. ["anorens! (mpoctele BemecTBa). OKUCIUTENbHBIE CBONCTBA
xJ0pHOM Boxbl. [lomyueHue consiHOM KHCIOTBI M ee cBoMcTBa. [lomydeHume kuciopona.
[lonyyeHue OKCHUIIOB TOPEHHEM MPOCTBIX U CIOXHBIX BeELIECTB. B3aumonencTBue cepsl ¢
MeTaJljIaMH (QJIOMUHUEM, IIUHKOM, jkeie3oMm). IlonyueHue cepoBomoposa U CepoBOJOPOIHOMN
KHUCIIOTBI, JJOKA3aTeIbCTBO HaIW4us Cyiab(Guia-uoHa B pacTBope. CBOMCTBA CEPHOM KHUCIIOTHI.
[Monyuenne u pasioxeHue xiopuga ammonus. [lomydenue oxcuma aszora (IV) peakuwmeit
B3aUMOJICHCTBUSL M€Y C KOHUEHTPUPOBAHHOW a30THOM KUCIOTOW. B3ammopeiicTBue okcuaa
asota (IV) ¢ Bojoii. Pasnoxxenne HUTpaTa HATpUs, TOPEHKUE YepHOro mopoxa. ['openue hocdopa,
pactBopenue okcua pocdopa (V) B Bojie U UCCIIeI0BAHKE TOTYIEHHOTO PACTBOPA HHIHKATOPOM.
Kouexmust mpupoHbIX COeMHEHUH yriepoaa. Kpucrammyeckue pemeTky aamasa u rpadura.
Ancop6uus okenpa asora (V) aktuBupoBanHbiM yriieM. [lepexon kapOoHaTa B THAPOKApOOHAT U
oOpatHo. Kosnekiuuu npupoiHbIX CHUIMKATOB U MPOAYKLUMH CHIIMKATHOM MPOMBIIUIEHHOCTH.
B3anmoseiicTBue KOHIEHTPUPOBAHHBIX a30THOM M CEpHOM KHCIOT, a Takke pa30aBIeHHOMN
AQ30THOM KHCIJIOTBI € MeIpl0. B3aumonelcTBue amMmuaka € XJIOPOBOJOPOJOM M BOJOM.
BzaumopeiictBue pactBopa TUApOKCHIA HATpusi C aM(OTEpPHBIM THAPOKCHIOM IIMHKA WU
anmoMuHus. OcylllecTBICHHE TPEBPALLICHUI:

1) Ca — CaO — Ca(OH)2 — Ca3(POa)2

P — P05 — H3PO4 — Ca3(POs):2
2) Cu — CuO — CuSO4 — Cu(OH)2 — CuO — Cu
3) C2HsOH
!
C2Hs — CH3COH — CH3COOH
!
CH,OH-CH.0OH

JlaGopaTopHsble onbIThl. O3HaKOMIIEHHE ¢ 00pa3llaMu MpPEJCTaBUTENIEH Pa3HBIX KIAcCOB
HEOpPraHMYEeCKUX BellecTB. B3anMoaelicTBie MHOTOATOMHBIX CIIUPTOB U IIIOKO3bI ¢ (EITMHTOBON
KMIKOCThIO. KadecTBeHHble peaknuu Ha uoHBI Fe?* u Fed*. Osmakomenue ¢ obpasmamu
Mpe/CTaBUTeNIed pa3HbIX KJIACCOB OPraHMYECKUX BelIeCTB. B3auMoJeicTBHE METauioB ¢
pacTBOpamMu KUCJIOT U cosield. O3HaKOMJIEHHE ¢ KOJIEKIMen pya. B3aumonencTBue altoMUHUS ©
pacTBopamMH KHUCJIOT M wienodeid. [lonmydyeHne W u3ydyeHHe CBONCTB THUIPOKCHIA ATIOMHHMSL.
KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau. Paznoxenue runpokcuna meau (l1). IMonyuenue u
HCCJIEIOBAaHUE CBOMCTB THJPOKCHJA LMHKA. KadecTBeHHblE peaklMM Ha TaJOTeHUI-HOHBI.
O3HakOMJIEHHE € KOJUIEKLIMEH NPUPOJHBIX COEAMHEHHH cepbl. KauecTBEeHHBIE peakuMM Ha
cynehua-, cynbGuT- U cynbhar-aHuoHbl. KadecTBeHHas peakuuss Ha HWOH aMMOHUAL
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KauectBennast peakiusi Ha (ocdar-anuoH. [lomydeHue YriIeKHCIOro raza B3aWMOJCHCTBHEM
MpaMopa C COJITHOM KHUCJIOTOM M HCCIeAOBaHUE €ro CBOWCTB. KadecTBeHHass peakius Ha
kapOoHar-aHnoH. [lomydeHne KpeMHHEBOM KHCIOTHI B3aMMOJEHCTBHEM pAacTBOpa CUIIMKaTa
HaTpHsl C CWIBHOW KUCIIOTOM. PacTBOpeHnEe KpeMHUEBON KUCIOTHI B LIEIOYH.

IIpakTnyeckas padora Ne 3. [lonyuyeHue ra3oB U U3y4eHHE UX CBOWCTB.

IIpakTnyeckass padora Ne 4. PelieHue 3KCIEpPUMEHTAIbHBIX 3aJlad MO OpPraHUYECKOi
XUMUU.

IIpakTuyeckas padora Ne 5. Pemenue skcrniepuMeHTaIbHBIX 3a7a4 [0 HEOPTraHUYECKOM
XUMUU.

IIpakTuyeckass padora Ne 6. CpaBHEHHE CBOWCTB HEOPraHUYECKHUX W OPraHUYECKUX
COCIMHECHU.

IpakTuyeckas padora Ne 7. ['eHeTnueckas CBsI3b MEXK]y KJIacCaMU HEOPTaHUYECKUX U
OpraHUYECKHUX BEIECTB.

XuMus 1 0011eCTBO

XUMHUS U NPOHU3BOJICTB 0. XUMUUECKAs] MPOMBILIIIEHHOCTb. XUMUYECKAs
texHosorusi. Celpbe  JUIsI  XMMHUYECKOM  IPOMBIIUIEHHOCTH. Boaa B XUMHUUYECKOH
MPOMBIIUIEHHOCTH. JHEpPrus g XMMHYECKOro Mpou3BOACTBA. HayuHble mnpuHIMIBI
XUMHYECKOTO TPOU3BOJCTBA. 3alllUTa OKPYXKAIOIIEH Cpelbl U OXpaHa TPyAa MPU XUMHUYECKOM
npou3BoAcTBe. [Ipom3BoaCTBO amMmmuaka MW METaHOJa B CPAaBHEHUU. bBHOTEXHOIOTUS.
Hanotexnonorus.

XHUMHUS U CE€IbCKOE X03511CTBO. OCHOBHBIE HAITPABJICHUS XUMH3ALUHU CEITbCKOTO
X034icTBa. Y 100peHus u ux kiaccudukanus. XumMudeckas Meanopanus noys. [lectuuuast u ux
Kiaccudukanusa. XuMHu3aus KUBOTHOBOJICTBA.

XuMuss U mpoOIeMBb OXpaHB OKpyXawmmeu cpeabl. OCHOBHBIE
(bakToOpbl XHMMHUYECKOTO 3arpsi3HEHUs OKpyxkaromiei cpenbl. OxpaHa aTtMocdepbl, BOTHBIX
PEeCypCoB, 3eMENIbHBIX PECYPCOB OT XUMHUUYECKOTO 3arpsi3HEHUSI.

XuMHUS M NOBCEJHEBHAas XHU3Hb 4YeloBe K a. Jlekapcrea. Moromue u
YUCTSAIIUE CPEACTBA. XUMHUECKHUE CPEACTBA TUTUEHBI M KOCMETUKU. MeXTyHapoHasi CHMBOJIUKA
M0 YXOJly 3@ TEKCTUJIbHBIMU HM3JEIUsAMU. MapKupoBKa Ha YNaKOBKAX MUIIEBBIX MPOAYKTOB U
nH(opMaIs, KOTOPYIO OHA CUMBOJIM3UPYET.

JlabopaTopublie onbITbl. O3HaKOMJIEHHE C OOpa3llaMH CpeICTB OBITOBOM XHMHUU H
JIEKAPCTBEHHBIX TPENapaToOB, U3YYCHUE WHCTPYKIUM K HUM IO MPABUIHBHOMY M 0€30MacHOMY
npuMeHeHu10. 3yueHrne MexayHapoAHOW CUMBOJIMKH 110 YXOAY 332 TEKCTUJIbHBIMU U3JIETTUSMU U
MapKUpPOBKH Ha YIMAKOBKaX MHUIIEBBIX MPOIYKTOB.

JemoncTpanun. BugeodparMeHTsl 10 MPOU3BOACTBY aMMHaka U MeTaHona. Craiasl u
JIpyrue BUIEOMATEpHANIbl, WUIIOCTpUPYIOIIHME ©OWo- u  HaHoTexHojoruu. Kosmekuus
«Munepanbhble ynoOpenus». Kommekius mnecTuuaoB. BumeopparMeHTHl MO XUMHUYECKOM
MEJTHMOpaIlUK TOYB U XUMHU3AIUHU KUBOTHOBOJICTBA. BujeopparMeHTh U ciaailbl SKOJIOTUUECKON
TeMaTUKU. JloManiHss, aBTOMOOHUIIbHAS allTeUKH U anTeuka XuMuieckoro kabunera. Komneknus
MOIOIIUX M YUCTAIIUX CPEJICTB.
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Kpurtepuu oneHuBaHus 3HAHUI yUammxcst

1. Ouenka ycTHOro oTBETa

OTMmeTKka «5»:

- OTBET MOJIHBIA U MPABUIBHBI HAa OCHOBAHMM M3YYEHHBIX TEOPHUH; MaTepHall U3JI0KEH B
ONpENIETICHHON  JIOTUYECKOW  TOCIEJOBATEIbHOCTH,  JIUTEPATYPHBIM  SI3BIKOM;  OTBET
CaMOCTOSTCIbHBIN.

OTBet «4»:

- OTBET MOJIHBIA U MPABUIBHBI HAa OCHOBAHMM M3YYEHHBIX TEOPHUH; MaTepHasl U3JI0KEH B
OIPENEICHHON  JIOTMYECKOW  IMOCIHENOBATEIIBHOCTH, IIPM  3TOM  JONYIIEHbI  JIBE-TPH
HECYIIIECTBEHHBIC OITMOKHU, UCIIPABICHHBIC 110 TPEOOBAHUIO YUUTEIIS.

Ormerka «3»:

- OTBET IOJIHBIH, HO MPHU ITOM JOMYIICHA CYIISCTBEHHAsl OIMMOKA WM OTBET HEIOJHBIN,
HECBSI3HBIM.

OTMeTKAa «2»:

- IpU OTBEeTe OOHAPY)KEHO HEMOHUMAaHHE YyYallMMCS OCHOBHOTO COJEpKaHHUS y4eOHOro

Marcpurajia Wi JONMyHCHbl CyIICCTBCHHBIC OIHI/I6KI/I, KOTOPbIC yanIHﬁCﬂ HC MOXKCT UCIHPAaBUTh
I[IPpU HABOAALIUX BOIIPOCAX YUUTCIIA, OTCYTCTBUC OTBETA.

2. OueHKa IKCNePUMEHTATbHBIX YMEHUH

OneHka cTaBUTCA Ha OCHOBAHWUU HAONIOAECHUS 32 YYalMMHUCS U NMHCbMEHHOIO OTYeTa 3a
pabory.

OT1merka «5»:

- paboTa BBINOJHEHA MOJHOCTHIO M TPABHIBHO, CIIENaHbl IMPaBUIbHBbIE HAONIONCHUS U
BBIBOJIBI; SKCIEPUMEHT OCYIIECTBJICH IO IUIaHY C YY€TOM TEXHHMKH O€30IacHOCTH M IPAaBHII
paboThl ¢ BelleCTBaMU M 00OPYJOBAHMEM; MPOSBIEHBl OPraHU3ALMOHHO - TPYAOBbIE YMEHMS,
MOAJEP)KUBAIOTCA YUCTOTAa pabodyero Mecta M MOPANOK (Ha CTOJE, YKOHOMHO HCHOJIb3YIOTCS
PEaKTUBBI).

OtrMmeTka «4»:

- paboTa BBINOJIHEHA IPAaBUIIBHO, CAETaHbl IPABUIIbHbBIE HAOII0A€HUS U BBIBO/IbI, HO IIPH ATOM
HKCIEPUMEHT MPOBE/IECH HE MOJHOCTBIO MJIM JIOMYILIEHBl HECYIIECTBEHHbIE OIMIMOKU B padoTe ¢
BElIECTBaMU U 000PYAOBAHUEM.

OtrmeTka «3»:

- pa0oTa BBINOJIHEHA MTPABUIBLHO HE MEHEE YeM HAloJIOBUHY MJIM JIOMYIEHa CYLIeCTBEHHAs
omunoOKa B X0JIe SKCIEPUMEHTa B O0BSICHEHUH, B 0(OPMIICHUH pabOThl, B COOIOEHUH MPaBUI
TEXHUKH 0€30MaCHOCTH Ha paboTe ¢ BElIeCTBaMU M 000pYyI0BaHUEM, KOTOpAasi UCIIPABIISETCS 110
TpeOOBAHUIO YUUTEINS.

OtrMmeTka «2»:

- JIOMYyIIEeHHI ABe (M 60see) CyeCTBEHHbIE OMMMOKHN B X0/1€: SKCTIEPUMEHTA, B O0BSICHEHUH, B
odopmiieHnn paboThI, B COOJTIOICHUH MPABIII TEXHUKH O€30MTaCHOCTH MPH padOTE C BEIIECTBAMHU
U 000pYyZOBaHHUEM, KOTOphIE yUYaIIMiCs HE MOXKET MCIPaBUTh Jake MO TPeOOBAHUIO YUHUTEJS;
paboTa He BBITIOJTHEHA, Y YYAIIETroCsl OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHUS.

3. Onenka yMeHH#i pemiaTh pacueTHbIe 32129

OtmeTka «5»:

- B JIOTUYECKOM PACCYXICHUU M PEIICHHH HET OIMOOK, 3ajavya pelIieHa parfdioHAIbHBIM
CIIoco0oM.

OtmeTka «4»:

- B JIOTUYECKOM PACCYKJIECHUU U PEUICHUH HET CYIIECTBEHHBIX OIMOOK, HO 3aJa4a pelieHa
HEPAIMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMINOOK.
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Ormerka «3»:

- B JIOTUYECKOM PACCYKICHUHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHa CYI[ECTBEHHAsS
ommrOKa B MAaTEMAaTUYECKUX pacyeTax.

OTMmeTka «2»:

- UMEETCsI CYIIECTBEHHBIC OMMOKHU B IOTUIECKOM PACCYKCHUU U B PEIICHUH WJIH OTCYTCTBHE

OTBE€Ta Ha 3aaHUC.

4. OueHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT

OTtmeTka «5»:

- OTBET IOJIHBIN W MMPaBUJIBHBIN, BO3MOYKHA HECYIIIECTBEHHAS OINOKA.

OtmeTka «4»:

- OTBET HEIOJIHBINA WJIU JIOMYIIEHO He 00Jiee IBYX HEeCYIIECTBEHHBIX OIIHOOK.

Ormetka «3»:

- paboTa BBIIIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIECHA OJHA CYIIECTBEHHAs OIIUOKA U
IIPH STOM JIBE-TPU HECYIIECTBCHHBIE OITUOKHU.

OrMmeTka «2»:

- paboTa BBHINOJHEHA MEHbINE YEM HAMOJOBUHY WJIM COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX
OmMOOK WM paboTa HE BBHIIOIHEHA.

[Ipr oOlLIEHKE BBIMOTHCHUS THCHBMEHHON KOHTPOJBHOW pabOThl HEOOXOJMMO YYHUTHIBATH

TpeOoBaHuUs eMHOTO OporpadhuIeckoro peKuma.

5. Ouenka TecToBbIX padoT

TecTbl, cocTosiME€ W3 MATH BOIMPOCOB MOXKHO HCIIOJIB30BATh IOCJIE H3YyYEHUS KaKIOTro
marepuana (ypoka). Tect uz 10—15 BompocoB UCHONB3yeTCs Il MEPUOANIECKOTO KOHTPOJIA.
Tect 3 20—30 BOonpocoB HEOOXOMMO HCIIOIB30BATh JIJI1 HTOTOBOTO KOHTPOJIS.

[Ipu olleHMBaHUU UCIIOJIB3YETCS CIEAYIOIIas IIKaja;

JUISL TECTA M3 TISATH BOIIPOCOB

* HET OIIMOOK — OIEHKA «5»;

* 0JIHA OIIMOKA — OIIEHKA «4»;

* IBE OIINOKH — OLIEHKA «3»;

* TPU OLINOKH — OLIEHKA «2).

n1st Tecta u3 30 BOIIPOCOB:

* 25—30 mpaBMIBHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBUIBHBIX OTBETOB — OIICHKA «4;

* 13—18 mpaBMIbHBIX OTBETOB — OIIEHKA «3»;

* MeHblIe 12 mpaBUIIbHBIX OTBETOB — OIIEHKA «2»

Pexomenayemasi 0TMETKA 32 POBEPOYHBIC PA00THI

«5» - 87-100% (BBICOKHIA YPOBEHB)

«» - 66-86% (onTUMANIBHBIN YPOBEHB)

«3» - 42-65% (ynOBIETBOPUTEIHHBIN YPOBEHB )
«2» - 2-41% (HeynoBIETBOPUTENILHBINA YPOBEHB)
«1» - 0-1% (He BBHITIOTHEHO)
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KaneHpapHo-TemaTuyeckoe nnaHMpoBaHue

ypokoB xumum B 11 knacce (npopunbHbIN YPOBEHb)

Ne
YpoKa

Yueonaa
Heoens
(YH)

Mama
(nnan)

Hama

(paxm)

Tema ypoka

OcHosHble udbl OeamenbHoCmU
oodyuarowuxca
(na ypoene yuedHwvIx Oelicmeuil)

Tema 1. Ctpoenue atoma (9 yacoB)

1 1 YH CTpoeHI/Ie aToMa ApPryMEHTUPOBaTh IOHUMAHHUE CIIOKHOTO
CTPOEHMSI aTOMa U COCTOSITEIbHOCTH
Pa3IMYHBIX MOJEJEH, OTpaXKAIOIINUX 3TO
CTpoeHHe. XapaKTepHu30BaTh
KOPIYCKYJISIPHO- BOJTHOBOM AyaIu3M
gacTuI] MUKpoMupa. Habmonats u
ONMCHIBATH XUMUYECKUHN SKCIIEPUMEHT C
TIOMOLLBIO POJHOTO A3BIKA U 513bIKa XUMUHU
2 1 VH CtpoeHure aTOMHOTO sifipa. XapakTepHu30BaTh CTPOCHUE ATOMHOTO
U3otomnsl. SnepHbie sllpa U HyKJIOHBL. J[aBaTh COBPEMEHHOE
OTIpeJieNIeHUE TIOHATHUS «XUMUYECKUI
peakuuu
aeMeHTY. PasnuuaTh HyKIUABI, ©300aphl
Y U30TOIIBI
3 1 VH CocTosgHue AJICKTPOHA B XapakTepu3oBaTh COCTOSIHUE JIEKTPOHA B
atoMme. KBaHTOBBIE YrciIa atome. O000IIATh TOHATHUS «OPOUTANIBY) U
«AJIEKTPOHHOE 00JIAKO0»
4 2 VH CTpOGHI/Ie AJIEKTPOHHBIX XapakTepu30BaTh CTPOECHUE IJEKTPOHHBIX
0607I0YeK aTOMOB 000JI0YEeK aTOMOB M OTPaKaTh WX Ha
DICKTDOHHEIC 1 MHUCHME C MIOMOILBIO 3JIEKTPOHHBIX U
p AIEKTPOHHO- rpaduaeckux Gopmyin
JJICKTPOHHO-TpauIecKue
(bopmyIbr
(xoHpurypanun).
5 2 VH BasieHTHBIE BOBMOXKHOCTH | XapaKTepu30BaTh BAJICHTHbIC
ATOMOB XMMHUECKIX BO3MOYXHOCTH aTOMOB XUMUYECKUX
SIEMCHTOR 2JIEMEHTOB, 00YCIIOBICHHEIE Pa3IMIHBIMA
(axropamu. CpaBHUBATH MOHSTHS
«BAJICHTHOCTB)» U «CTENEHb OKUCIICHUS»
6 2 VH OTKpLITHe I[I/I XapakTepHu30BaTh MyTH CTAHOBJICHHUS
MeHeneeBbIM Hay4HOH T€OpHUH Ha IPUMEPE OTKPBITUS
TlepHOMUECKOro 3aKOHA Ilepuoauueckoro 3aKoHa.
’ YcranaBnuBaTh 3aBUCUMOCTh MEXLY
KOJINYECTBEHHOI (OTHOCUTENBHON
aTOMHOH Maccoif) XapaKTepHUCTHKON
XUMHUYECKOI0 3JIEMEHTA U €ro
nosio>kenueM B Tabmune . W.
Menneneesa.
7 3VH [Tepunoanueckuii 3aKoH U XapakTepn30BaTh Pa3sBUTHE HAYIHON
CTpOEHHE aToMa TEOpUU Ha MPUMEPE YTOUHEHHUSI
(dhopmynrpoBok [leproguaeckoro 3akoHa.
8 3 VH 3aBUCUMOCTDh CBOMCTB YcranaBiauBaTh 3aBUCUMOCTD MEXAY

JJIEMEHTOB U COEAMHEHUN
OT UX TOJIOKEHHUS B
IIepuonnueckoii cucreme.
3HadyeHue
Ileprognueckoro 3akoHa

CTPOEHUEM aTOMa XMMUUECKOTO 3JIeMEHTa
U ero nojoxxeHueMm B Ilepuonnyeckoit
CHUCTEMEC XUMHUYCCKUX DJICMCHTOB

. . Menpaeneea. OnMChIBaTh
MIEPHOANYECKOE N3MEHEHNE CBONCTR
3JIEMEHTOB: pagnuyca aToMa,
3JIEKTPOOTPHUIIATEITLHOCTH.
ApryMeHTHPOBAThH 3aBUCHMOCTb CBOWCTB
3JIEMEHTOB U COCJIMHEHUH OT UX
nonoxenus B [lepuoguueckoit cucreme.
IIporHo3upoBaTh CTpOEHHE aTOMa U

18




CBOMCTBa XUMUYECKHUX JIEMEHTOB U
00pa30BaHHBIX UMH COCTUHEHUH OT UX
nojoxxenus B [lepronnyueckoit cucreme.
XapaxkTepu3oBaTh 3HAUCHHE
IIepuoguueckoro 3aKkoHa

9 3VH KourpoJabsHas padora
Ne 1 o reme «CtpoeHue
aTomMa»

[IpoBoauTh pediekcuro cOOCTBEHHBIX
JOCTIDKEHUM B U3yUEHUH CTPOEHUS
aToma.

AHanu3upoBaTh pe3yabTaThl KOHTPOJIBHOM
paboTHI ¥ BBICTPaUBATh ITyTH JOCTHKEHUS
JKEeJIaeMOI'0 YPOBHSI YCHEIIHOCTH

Tema 2. Ctpoenne BemecTna. Jlucnepcubie cucrembl (15 yacoB)

10 4YH XUMHAYECKAs CBA3D

XapakTepu30BaTh XUMHUYECKYIO CBSI3b KaK
IpoIiecc B3aUMOICHCTBUS aTOMOB C
00pa3zoBaHHEM MOJIEKYJ, HOHOB U
panuKaoB.

KnaccudunupoBaTh XUMHYECKUE CBS3H.
YcTaHaBIMBATE 3aBUCUMOCTD MEXIY
THUIIOM XUMHUYECKON CBS3U U TUIIOM
KPHCTAJUINYECKON pelIeTKH

11 4VYH HNonuag cBsa3b

XapakTepu30BaTh HOHHYIO XUMHYECKYIO
CBSI3b.

[IporHO3MpoBaTH CBOWCTBA BELIECTB C
HOHHOW KPUCTAJUIMUECKON PELIETKOM.
KnaccuduimpoBaTs HOHBI 110 PA3TMIHEIM
IpU3HAKaM

12 4 YH KosanenTHas cBs3b

XapakTepu3oBaTh KOBAICHTHYIO
XMMHUYECKYIO cBsi3b. Kiaccuduuunponarhb
9TOT THII CBSI3H 0 Pa3HbIM OCHOBAHHUSIM:
— IO 2JIEKTPOOTPULIATEIBHOCTH;

— 10 croco0y MepeKpbIBaHMS
3EeKTPOHHBIX opOUTael;

— TI0 KpPaTHOCTH;

— 10 MeXaHu3My 00pa3oBaHus

13 5 YH Merajummueckas CBsI3b

XapakTepH30oBaTh METAIUIMUECKYIO
XMMHUUYECKYIO CBS3b. Y CTAaHABIMBAThH
3aBUCHMOCTb MEXAY (pr3ndecKuMu
CBOMCTBaMH METAJIOB U METAJUINIECKON
KPUCTAJNIMYECKON pPeleTKOM

14 5 VH Bonopoanas cBsizb

XapakTepHu30BaTh BOAOPOAHYIO
XMMHUUECKYIO cBsi3b. Kitaccuduunponars
STOT THII CBSI3U. PackphiBaTh
OMOJIOTHYECKYIO POJb BOJOPOAHON CBSI3U
B OpPTaHU3alMH CTPYKTYp OHOTIONNMEPOB

15 5VH [IpocTpancTBeHHOE
CTPOCHHUE MOJICKYII

Ha ocHOBe BHYTpUIIPEIMETHBIX CBSI3€H C
OpraHUYECKON XUMUEHN OCYIIECTBIATh
TIEPEHOC CBEJICHUH O TMOpHIN3aLUH
3JIEKTPOHHBIX OpOWTalel 1 Ha
HEOpPraHU4YECKHE BELECTBA.
YcTaHaBAMBATE 3aBUCUMOCTD MEXY
THUIIOM THOPHIN3aLINH HJICKTPOHHBIX
opOuTaneil 1 reoMmeTpHueii OpraHMYecKuX 1
HEOPraHUYECKUX MOJIEKYJI

16 6 YH Teopus crpoenns
XUMHAYECKUX COCTMHEHUH

17 6 YH OcHOBHBIE HaNpPaBICHUS
Pa3BUTHS TEOPHH
CTPOEHUS

DopMyIUpOBaTh OCHOBHBIE MT0JIOKEHHUS
TEOPUU XUMUYECKOTO CTPOCHUS
OpraHUYecKUX COCAMHEHUN U
COBPEMEHHOM TEOpUU CTPOEHUS U
MOATBEPKJaTh UX IPUMEpPaMH U3
OpPraHUYECKON ¥ HEOPraHMYECKON XUMUU.
XapakTepHu30BaTh SIBICHUE U30MEPHH U
MOATBEPXKAATh €€ IIPUMEPAMU U30MEPOB
W3 OPraHUYeCcKOd XMMUH. Y CcTaHaBIMBaTh
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3aBHCHMOCTH CBOICTB OPTaHUYECKUX U
HEOPTaHMYECKUX BEIIECTB OT B3aMMHOTO
BIIMSTHHSL aTOMOB B MOJICKYJIaX.
XapaxkTepu3oBaTh 3aBUCUMOCTh CBOMCTB
BEILIECTB HE TOJBKO OT XUMHUECKOT0, HO U
OT UX 3JIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO cTpocHUs. OOBSICHSITH
CBOWCTBA MOJICKYJI OPTaHIMUYCCKUX
BCIIECTB KaK (PYHKIIUIO WHIYKIIMOHHOTO U
Me30MepHOro 3 dhexTon

18 6 YH Cemunap [IpoBoauTh pediekcuro coOCTBEHHBIX
«JIMATEKTHYECKHE OCHOBBI JOCTIDKCHUH B U3Y4YEHHH TEOPHH
CTPOEHUS BEILECTB. YMETH
OOIIIHOCTH JABYX BEIYIIUX
- apryMEeHTHPOBATH CBOIO TOYKY 3pPEHHMS 110
T€OpuU XUMHW» Npo6IeMaTuKe CEeMUHAPA B MPOIECCe
JIMCKYCCUH
19 7 YH [Tonumeps! oprannueckue | XapakTepu3oBaTh yHHBEPCANbHbIH
¥ HEOPraHUUECKUE XapakTep HOHATHS «IIOJHUMEPBD) IS
OPTaHWYECKUX M HEOPraHMYECKUX
20 7 YH [lommmeps! opranuveckue | SIICCTB, KNACCHAMIMPOBATS HX 1
A HEOPTaHUYCCKUEC apryMEHTUPOBAHHO PACKPHIBATE MX POJIb B
JKUBOM U HEXXMBOU IIPUPOJIE U KU3HU
YeJIoBeKa
21 7 YVH YucTeie BEllECTBA U XapakTepu30BaTh YUCThIE BEIIECTBA U
cMecn. PacTBopsI cMecH. KitaccudunupoBars XUMHYECKHE
BEILECTBA I10 YACTOTE PACTBOPOB B
3aBHCUMOCTH OT COCTOSIHHS
PacTBOPEHHOTO BELIECTBA
(MOJIeKyIApHBIE, MOJICKYIISIPHO- HOHHBIE,
noHHbIe). OnepupoBaTh
KOJIMYECTBEHHBIMHU XapaKTEPUCTHKAMHU
COJIepKaHHUsI pACTBOPEHHOT'O BEIIECTBA
22 8 VH [TonsiTue 0 AUCTIEPCHBIX XapaxkTepu3oBaTh JUCIIEPCHBIE CHUCTEMBI.
CHCTEMAX, UX Knaccudunuposats ux. PackpeiBaTh poiib
KnaccHbuKarms JIICTIEPCHBIX CUCTEM B TIPHPOJIE, HA
NpOU3BOJCTBE U B ObITY. [IpoBOANTS,
3Ha4CHHC HaOJIIOAATh U ONKCHIBATh XMMUUECKHUI
9KCIIEPHUMEHT C MMOMOIIBIO POTHOTO SI3bIKA
U S3bIKa XMMUH
23 8 VH O06061IeHYE U 0O0600maTh U CHCTEMAaTU3UPOBATH
CHCTeMATU3aIlHs 3HAHHIA CBEJICHHUS! O THIIOJIOTHH XHMHUECKHX
CBSI3€H U KPUCTAIIMIECCKOM CTPOCHHHU
110 TeMC BEILECTBA, O YHCTHIX BELIECTBAX H CMECSX
24 8 VH KOHTpO JILHAS paﬁoTa [IpoBoauTh pedriekcuio coOCTBEHHBIX

Ne 2 o reme «CtpoeHue
BemiecTBa. [{ucnepcHsie
CUCTEMBI 1 pAaCTBOPBI»

JIOCTKEHUHN B U3YYEHUH CTPOCHUS
BEIIECTBA, YUCTHIX BEIIECTB U CMECEH.
AHanu3upoBaTh Pe3yabTaThl KOHTPOJILHOM
paboThI U BEICTpAaUBaTh MyTH JOCTHKECHHUS
JKEJIaeMOT0 YPOBHSI YCHIEITHOCTH

Tema 3. Xumuueckue peaknun (21 yac)

25

9VH

Knaccudukanus
XUMHUUYECKHUX PEAKIHN 10
YHCITy U COCTaBY
pearupyomux BEeIecTB U
JpYyruM Ipu3HaKaM

26

9 VH

Knaccudpukanus
XUMHUYECKHUX PEaKLU 110
YHCIIy U COCTaBY
pearupyronux BemecTB U
JPYTUM IIpU3HAKaM

XapakTepHu30BaTh MPU3HAKU XUMHUYECKUX
peakuuid. OTIMYATh UX OT SIEPHBIX.
XapaKkTepHu30BaTh SJEPHBIC PEAKIIUU U
OTpaxaTh ATy XapaKTEPUCTUKY Ha TTUChME
C IIOMOIIbIO YPABHEHU.
KinaccudunupoBats XUMHYECKHE PEAKITHH
TI0 YUCITY ¥ COCTABY PEArupyromux
BEIIECTB M JPYTHM MPU3HAKAM.
YcTaHaBIMBATE O0IIEE U PA3ITUIHOE IJIS
JAHHOM Kilaccu()UKAIIUN B OPTaHUIECKOM
U Heopranuyeckoil xumuu. [IpoBoauTs,
HAOIIOATh ¥ OMHUCHIBATH XUMHUYCCKUI
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OKCIICPUMEHT C TIOMOMIBIO POJHOIO A3bIKA
" A3bIKa XUMHUH

27 9 VH KHaCCHq)HKauH;I XapaxkTepu3oBaTh OKUCIUTEIBHO-
XMMHYECKHX PEaKIHil [0 BoccTaHoBHTeNbHBIE peakiu (OBP).
. Knaccupumuposars OBP. CocTaBnsats
N3MCHCHHNIO CTCIICHCHU
ypaBHEHHSI OKUCIUTEILHO-
OKHCJICHHUA aTOMOB BOCCTaHOBUTEIBHBIX PEAKIMI METOIOM
28 10 VH Knaccudukanus 3JICKTPOHHOTO OanaHca i METOAOM
XUMHUYECKUX peaKHHﬁ 1o nonypeaKuI/Iﬁ. HaGJ’IIOZ(aTI) " OIIMChIBATH
HA3MEHEHHIO CTEIeHE XUMHYECKUH SKCIIEPUMEHT C TIOMOIIBIO
POIHOTO A3BIKA U A3bIKA XUMUH
OKHCJICHHS aTOMOB
29 10 YH TermoBsie 3¢ hekTh 1 XapakTepn3oBaTh HavasIa
NIPHYMHBI IPOTEKAHHS TepMoanHaMuKu. OTpaXkaTh Ha NHCbME
N TEPMOXUMHYECKUE PEAKLIMH U
XUMHWYCCKUX PCAKIINU
NPOM3BOIUTL PACYETHI HA MX OCHOBE.
30 10 VH Temnosbie o pexrsl 1 TTporHO3UpOBaTh BO3MOKHOCTh
NIPUYHAHBI IPOTECKAHUSA NPOTEKAHUSA XUMUIECKON Peakiuu
XUMHNYECKUX peaKHI/Iﬁ
31 11 YH CKOpOCTh XUMUYECKOM XapaxkTepu3oBaTb CKOPOCTh XUMHUUECKOM
peaKuuy PCAKIIHH H YCTAaHABIIMBATE 3aBHCHMOCTD
= MEXy 3TOM BEJTUYMHOMN ¥ PasIMUHbIMU
32 11 YH CKOpOCTh XMMHUUYECKOI (baKTOPAMH: PHPOJIA PearupyIONIX
peaknuu BEIIECTB, KOHICHTPAIUSI, TEMIIEPaTypa,
[OBEPXHOCTh CONPUKOCHOBEHHS BELIECTB.
HW3yuarh 3aBUCHMOCTU CKOPOCTH
XHMHYECKOHN PEakIuu OT ITUX (PaKTOpoB
IyTeM HaGJIIOEHHS U ONUCAHUS
XUMHUYECKOTO IKCIIEPUMEHTA C IOMOLIBIO
POIHOTO A3BIKA U A3bIKA XUMUH
33 11 YH Kartanus u karanu3atopsl XapakTepu30BaTh KaTaiu3 U
KaTaJu3aTopbl KaKk coco0bl yIpaBiIeHus
CKOPOCTBIO XMMHYECKON PEAKIMM.
ITpoBoOaUTH, HAGIIOAATH M OIUCHIBATH
XUMUYECKHH SKCIIEPUMEHT € MOMOLIBIO
POJIHOTO A3BIKA U A3bIKA XUMUH
34 12 VH XHUMUYECKOE pAaBHOBECHE XapakTepn30BaTh XHMHYECKOE
35 12 VH XHUMUYECKOE pABHOBECHE PaBHOBECHE M IIPOTHO3UPOBATH CIIOCOOBI
ero cmeienus. Habmomarh 1 ONuMCchHIBaTh
XUMHYECKUH IKCIIEPUMEHT C TIOMOLIBIO
POIHOTO A3BIKA U A3bIKA XUMUH
36 12 YH Pemenne pacueTHbix 3aqau | Pemars pacuerHbie 3a1aun 1o
XUMHUYECKOU KHUHETHKE
37 13 YH IIpakTnyeckas padora IIpoBoanTh, HAOIIOAATH U OTIUCHIBATH
Ne 1. CkopocTb XUMHYECKUH IKCIIEPUMENT C TIOMOLIBIO
. POHOTIO A3IKA U A3bIKA XUMUH.
XUMIHCCKHIX PCAKIINH. CoOmoiaTh NpaBuia TEXHUKU
XHWMHYECKOE PABHOBECHE. | GesomacHoCTH
38 13 VH DNEKTPOTUTHYECKAS OnpenensiTb MOHATHUS «AIEKTPOIUTHD,
JTMCCOLMALAS KHEDJIEKTPOIIMTBD», «IJIEKTPOIUTHYUECKAS

Jqucconmanusy. opMymupoBartb
OCHOBHEIC ITOJIOKCHHS TEOPHU
AJIEKTPOITUTUICCKON JTICCOIIHAITIH.
XapakTepHu30BaTh CIIOCOOHOCTH
3JICKTPOJIMTA K JJUCCOLMAIIIU Ha OCHOBE
CTEIEHU INIEKTPOJIUTUYECKON
JIMCCOLIMAIINY ¥ CPETY pacTBOPA HA OCHOBE
noustust pH. 3anuceiBaTh ypaBHEHUS
JJIEKTPOIUTHICCKON JHCCOIMAIINH.
CpaBHHBATH JICKTPONPOBOIHOCTH
PacTBOPOB 3IEKTPOIUTOB. [Ipencka3piBaTh
CMEIICHHE PaBHOBECHUS JIUCCOLUAIINN
Caa0bIX KHCIIOT.
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Ha6mrogate u onuceIBaTh
JIEMOHCTPAIMOHHBIA XUMUYECKHI
JKCIIEPUMEHT

39

13 VH

CaolicTBa pacTBOpOB
IEKTPOIUTOB

40

14 VH

CBoiicTBa pacTBOpOB
AIIEKTPOIIUTOB

OmnuceIBaTh CBOICTBA PAaCTBOPOB
3JIEKTPOIUTOB KaK (PyHKINIO
00pa3yomuxcst IpH AUCCOLUAIMH HOHOB
U OTPaXkaTh UX HA MUCHME C IIOMOIIBIO
VOHHBIX YPaBHEHUH.

OnpenensiTe BO3MOXKHOCTb IPOTEKaHUS
peaxIuii MeXXy pacTBOpaMu
SIEKTPOJIHUTOB

41

14 VH

IM'maponus

42

14 VH

IM'maponus

XapakTepu30BaTh TUAPOIIH3 KaK
00MEHHOE B3aMMO/ICHCTBHUE BEIIIECTB C
BOJIOMN.

3anmcrIBaTh YpaBHEHUS PEaKIIHi
THIIPONIHA3a PA3ITUIHBIX COJICH.

PasznuuaTs rHAPONIH3 1O KATHOHY U
aHnoHy. [Ipenckas3pIBaTh peakuuio Cpeabl
BOJIHBIX PAaCTBOPOB COJIcH, 00pa30BaHHBIX
CHJIBHBIM OCHOBaHHEM M CJ1a00i
KHCJIOTOM, CIa0bIM OCHOBaHHEM U
CHJIbHOM KUCJIOTOM.

PackpriBaTh pojib 00PaTUMOrO THAPOIIH3A
OpPTaHUYECKUX COCIMHEHUH KaK OCHOBBI
0OMeHa BEIIECTB B KUBBIX OpraHU3Max U
obparumoro ruapommsa AT® kak OCHOBBI
SHEPreTUIECKOTO0 0OMEHA B )KHBBIX
OpraHu3Max.

Hab6mronate 1 ONMMCHIBaTh XUMUICCKHUI
9KCIICPUMEHT C MIOMOIIBIO POIHOTO SI3bIKa
U SI3bIKA XUMUHU

43

15 VH

IIpakTuyeckas padora
Ne 2. Pemenue
SKCIEPUMEHTAIbHBIX
3aJ1a4 110 TeME
«I'maponus»

IIpoBoaUTH, HAOMIOIATH U OMUCKHIBATD
XUMHYCCKHIA IKCTICPUMEHT C MMOMOIIBIO
POJHOIO A3bIKA U A3bIKa XUMHUU.
Co0uro1aTh paBUiia TEXHUKU
0e3omacHOCTH

44

15 VH

O0600menue u
CHCTEeMaTH3alus 3HaHUH
o TeMe «XUMHYECKHEe
peaKIm»

0O0600mAaTh U CHCTEMAaTU3UPOBATH
CBEJICHUS O KJIACCU(PHUKAIINU
3aKOHOMEPHOCTSX MPOTEKAHHS
XUMHYECKUX PEAKIIA B TAKIX
Ba)KHEHIIMX Pa3HOBUIHOCTAX, kKak OBP u
peakiuy THIPOIn3a

45

15 VH

KonTpoabsHnas padora
Ne 3 o Teme
«XUMHUYECKUE PeaKLuN»

IIpoBoauTh pedaexcuto cOOCTBEHHBIX
JIOCTKEHUHN B U3yYEHUH TUIIOJIOTUN
XUMHUYECKUX PEaAKINi, TEPMOJMHAMHUKH U
XUMUYECKOW KWHETUKU. AHATU3UPOBAThH
pe3ynbTaThl KOHTPOJILHOU PabOTH U
BBICTPanBaTh MyTU JOCTHKCHHUS
JKEITAEMOT0 YPOBHS YCICITHOCTH

Tema 4. BemecrBa u ux cBoiicTea (44 yaca)

46 16 YH KJIaCCI/I(I)I/IKaLII/ISI KnaccuduiupoBars HEOpraHHIECKHE
HEOPraHHYECKHX BELIECTB BEILECTBA 10 Pa3HBIM MPHU3HAKAM.
ApPryMEHTHPOBATh OTHOCHTENILHOCTD
KITacCCU(PUKAITUN HEOPTAaHUIECKUX
BEILIECTB
47 16 YH KJIaCCI/I(I)I/IKaLII/ISI PasnuyaTs KOMIIJIEKCHEBIE COEIMHEHUS.

HCOPraHNYCCKUX BECIICCTB.
KoMmnnexcurie COCOUHCHUA
HCOPraHN4YCCKUEC U
OpTraHU4YCCKUC

KrnaccudumupoBats 1 Ha3bIBaTH
KOMILIEKCHBIE COeIMHEHN. PackpbIBaTh
3HaYEHUE KOMIUIEKCHBIX COEIUHEHUI.
[IpoBoanTh, HAOMIOAATH U ONIMCHIBATH
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XAMHUYIECKUH OKCIICPUMEHT C ITIOMOMIBIO
POIHOTO A3BIKA U A3bIKA XUMHHU

48

16 YH

Knaccudpukanus
OpPraHHYECKUX BEIIECCTB

KitaccudunupoBars opranndeckie
COCIIMHEHMSI TT0 Pa3HBIM MPH3HAKaM

49

17 VH

OOm1ast xapaKTepUCTHKA
METaJJIOB M UX
COCIMHEHU I

XapakTepHu30BaTh MMOJIOKECHAE METAIIIOB B
Ilepuoguueckoii cucteme

J. N. Menpaeneea. OOBSICHATH
0Cc00EHHOCTH (PU3NIECKUX CBOMCTB
METAJJIOB Ha OCHOBE OCOOEHHOCTEMH
CTPOCHUS aTOMOB U KPUCTAJLIOB

50

17 VH

XUMHYECKHAE CBOMCTBA
METaJLJIOB

51

17 VH

XUMHYECKHAE CBOUCTBA
METAJLJIOB

XapakTepu30BaTh O0IIHEe XUMUICCKHC
CBOICTBa METAJIOB KaK BOCCTaHOBHTEJCH
Ha OCHOBE CTPOCHHUSI UX aTOMOB U
MOJIOXKCHUS B SJICKTPOXUMHYCCKOM PSTY
HANpPsHKCHUH METaIIIOB.

Paznmnuars o6miee, ocodeHHoe 1
€IMHUYHOE B CBOMCTBaX KOHKPETHBIX
METaJUIOB M UX TpymIl. MuocTpupoBaTh
CBOU

BEIBOJIBI M APTYMEHTHI YpaBHECHISIMH
XIMHYECKHUX PEaKIIi U paCCMOTPEHHEM
ux B cBere TOJ] u OBP.

IIpoBoaUTH, HAOMIOIATH U OMUCKHIBATD
XUMHYCCKHIA IKCTICPUMEHT C MOMOIIIBIO
pO[[HOFO s3bIKA U A3bIKA XUMUU

52

18 VH

Kopposus merannos

XapakTepu30BaTh KOPPO3HIO U €€ BUIBI.
[Ipemnarats CIOCOOBI 3AIUTHI METAIIIOB
OT KOPPO3UH U apTyMEHTUPOBATH BBIOOD
crioco0a.

YcraHaBIMBaThH 3aBUCHMOCTD MEKIY
KOppO3HUell METALIOB U YCIOBUSIMU
OKPYXaIoUIeH Cpeibl

53

18 VH

[Tonyyenue meramios

XapakTepu30BaTh HAX0XKACHHE METAILIOB
B IIPUPO/IC U OCHOBHBIE CITOCOOBI X
nony4eHus. KonkpernsnpoBaTh 3TH
CHOCOOBI OITMCAHUEM XUMHYECKHUX
MPOIIECCOB B METALTypPrUu

54

18 VH

OnexTponu3. XUMHUYECKHE
HCTOYHUKHU TOKA

XapakTepHu30BaTh IITEKTPOIH3 KaK
OKHUCJIMTEIHLHO-BOCCTAHOBUTEHHBIN
npouecc. [Ipencka3piBaTh KaTOJHbIE U
AHOJTHBIE MPOLIECCHI C UHEPTHBIMU U
AKTUBHBIMU AJIEKTPOIAMH M OTPAKaTh HX
HA TIHCHME JUTS PacIUIaBOB M BOJHBIX
PACTBOPOB IEKTPOIUTOB. PackpriBaTh
MPaKTHIECKOE 3HAUCHHE DIICKTPOIIN3A.
[IpoBoanTH, HAOIFOAATH U OTIUCHIBATH
XUMUYECKHUHA SKCIIEPUMEHT C MTOMOIIBIO
POJAHOIO SA3bIKA U A3bIKA XUMHHU

55

19 VH

[I{eno4HBIE METAIIBI

XapakTepu3oBaTh HIEI0YHbIE METAIIBI U
UX COCOANMHCHHUSA HAa OCHOBC IIOJIOXKCHUSA B
Tlepuoguueckoit cucTeMe 371€MEHTOB

. Y. MenneneeBa 1 CTpOEHUsI aTOMOB B
cBeTe 00IIeEro, 0COOEHHOI0 U €IUHHUIHOTO

56

19 VH

bepuinnui, marauii u
HICJIOYHO3EMENBHBIE
MeTaJuIbl

Xapakrepu3oBatb MeTaulsl [IB rpynmnel u
X COCIMHEHUSI HA OCHOBE TOJIOKCHUS B
Ilepuoauueckoi cUCTEME IIEMEHTOB

. Y. MenzeneeBa 1 CTpOEHUSI aTOMOB B
CBETe 00I1IEro, 0COOECHHOr0 U €AMHUYHOIO

57

19 VH

AJIOMHUHHUN U €70
COEIUHEHUS

XapakTepHu30BaTh aTIOMUHUHN U €r0o
COEJIIHEHUS HA OCHOBE CTPOEHUS aTOMa,
OO0IIMX CBOMCTB METAUIOB U OCOOCHHBIX
CBOWCTB aJIIOMUHHSA ¥ aM(pOTEPHOCTH €T0
okcuaa u ruapokxcuaa. [Iposoauts,
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Ha6J'I}O,Z[aTB ¥ ONMMCHIBATh XUMUYECKUHA
OKCIICPUMEHT C TIOMOMIBIO POJHOIO SA3bIKA
" A3bIKa XUMHH

58

20 VH

MeTtamisl TOOOYHBIX
noarpymni. Meap

XapakTepHu30BaTh METAIUIBI TTOOOYHBIX
HOATPYI N0 UX MOJIOKEHUIO B
Ilepuonudeckoil cucreMe 3J€MEHTOB

J. 1. MenneneesBa 1 CTPOCHUIO aTOMOB.
XapakTepu30BaTh CTPOCHUE aTOMOB,
NOJy4eHue, IpPUMEHEHHE U CBOMCTBA Meau
U BaKHEHINX ee COeMHEHU.
[IpoBoanTh, HAOMIOAATH U OTIMCHIBATH
XMMHUYECKHH 3KCIIEPUMEHT C TIOMOIIIBIO
POIHOTO SI3bIKA U SI3bIKA XMMUHU

59

20 VH

Iunak

XapakTepu30BaTh HUHK U €T0 COSANHEHHUS
Ha OCHOBE CTPOCHUS aToMa, OOIINX
CBOCTB METAIOB M OCOOEHHBIX CBOWMCTB
OUHKa B aM(OTEPHOCTH €ro OKCHUAa U
runpokcuaa. [IpoBoauTs, HAOIIOAATE U
OIIUCBHIBATH XI/IMI/I‘-ICCKI/II‘/‘I 3KCHepI/IMeHT C
IIOMOIIIBHO pOI[HOFO A3bIKA U A3bIKA XUMUHN

60

20 VH

Xpom

61

21 VH

Xpom

XapaKkTepHu30BaTh XpOM U €T0 COEAUHEHUS
Ha OCHOBE CTPOEHHUS aToMa, 00X
CBOMCTB METAJJIOB U OCOOEHHEIX CBOMCTB
Xpoma, aM(QOTEpHOCTH €ro OKCHIa U
runpokcuaa (I11) m KuCIOTHBIX CBOKUCTB
okcuna u rugpoxcunos (VI). Unertndu-
OUPOBATh XpPOMaT- U OUXpOMAT- HOHHL.
YcTaHaBIMBATE 3aBUCHMOCTD MEXKIY
KHCJIOTHO-OCHOBHBIMH CBOMCTBAMU
OKCHJIOB U TUJPOKCHUIOB XpOMa U 3Haue-
HUEM CTEIeHH OKHCIeHus. Habmonars u
OMHUCHIBATH XUMHUYCCKHUI IKCIICPUMEHT C
TTOMOIIBIO POJHOTO S3bIKA U SI3bIKA XUMUU

62

21 VH

Maprasnern

XapakTepHu30BaTh MapraHel ¥ ero
COEJIMHEHHs Ha OCHOBE CTPOEHUS aToMa,
OOIIMX CBOMCTB METAJIOB M OCOOCHHBIX
CBOMCTB Maprasiia, €ro OKCHI0B U
THJPOKCHIOB. Y CTAaHABINBATh
3aBUCHMOCTH MEXKAY ITPOILYyKTaMH
BOCCTAHOBJICHUS IEpMaHTraHaTa Kalus U
cpenoit pactBopa. Habmonate u
OIMCBHIBATh XUMHYECKUH IKCIIEPUMEHT C
MOMOIIIBIO POJTHOTO SI3bIKA M SI3bIKA XUMHHU

63

21 VH

OO01mas xapakTepucTHKa
HEMCTAJIJIOB U UX
COeIMHEHUN

64

22 VH

OO61mas xapakTepuCcTHKa
HEMETaJJIOB U UX
COCTUHEHUN

XapaKkTepHu30BaTh MOJIOKEHUE HEMETAIIIOB
B Ilepuoaunueckoii cucreme

. U. MenneneeBa. OOBSICHATh NMPUYMHBI
aJNTOTPOTIMH HA OCHOBE OCOOEHHOCTEM
CTpoeHI/ISI aTOMOB " KpI/ICTaHHI/I'-IeCKI/IX
penretok. OOBSCHITH IPUIHHEI
WHEPTHOCTH OJIATOPOIHBIX Ta30B
0COOCHHOCTSIMH CTPOCHHUS X aTOMOB U
JIOKa3bIBaTh OTHOCHTEIbLHOCTD 3TOM
xapakTepucTHKH. OOBICHATH KUCIOTHO-
OCHOBHbBIE CBOWCTBA BOJIOPOJIHBIX
COEIMHEHU HEMETAIJIOB OCOOEHHOCTIMHU
CTpOGHI/Iﬂ UX aTOMOB U ITOJIOKCHUS B
Ilepuoguueckoii cucrteme . W.
MenneneeBa. OOBACHATL H3MEHEHNE
KHCJIOTHBIX CBOﬁCTB OKCHI0OB U
FI/I}lpOKCI/I]lOB HCMCTAJIJIOB 3HAYCHUEM
CTENCHU OKUCJICHHS U ITOJI0KEHUEM
HeMmeTtaiuioB B [lepruomuueckoii cucreme
J. Y. MenpneneeBa
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65

22 VH

OO0LIme XMUMAYECKUE
CBOICTBa HEMETAJLIIOB

PaccmarpuBaTh 00IIME XUMHYECKHE
CBOMCTBA HEMETAJJIOB KaK OKUCIUTEICH U
BoccTaHoBUTeNeH. UmtocTpupoBaTh CBOU
BBIBO/IbI 1 ApTYMEHTHI YPABHEHUSAMH
XUMHUYECKUX PEaKIUi U PacCCMOTPEHUEM
ux B ceere OBP. HabmronaTh 1 onuceIBaTh
XUMHUYECKHUH SKCIIEPUMEHT C TOMOIIBIO
POJHOTO SI3bIKA U S3bIKA XUMUU

66

22 VH

T"ajoreHs! U ux
COETMHEHUSI

XapakTepHu30BaTh CTPOCHUE ATOMOB U
KpPUCTAJIJIOB U CBOICTBA rajOre€HOB U UX
COEUHEHUI B CBETE OOIIET0, 0COOEHHOTO
W €IMHAYHOI0. Y CTAaHABJIMBATH
3aKOHOMEPHOCTH M3MECHEHUS CBOICTB
rajJoreHOB M MX COEIMHEHNH B
3aBHCHMOCTH OT MX IOJIOJKEHHS B
Ilepuoguueckoii cucteme.
WnertndunupoBaTh rajJoreHUI-HOHEI.
IIpoBoauTH, HAOMIOIATH U OMUCKHIBATD
XUMHUYECKHUH SKCIIEPUMEHT C TOMOIIBIO
pO[[HOFO A3bIKA U A3bIKAa XUMHUHU

67

23 VH

XalbKOTreHbI — IIPOCTBIC
BCIICCTBA

XapakTepu30BaTh aJNIOTPOIIHIO
KHCJIOPOJ1a, €T0 CBOMCTBA, IOIYYCHHUE U
INPUMEHEHHE 030Ha U KHCIIOPOa.
PackpeiBaTh posb KHCIOpOIa B
OpTaHM3aINHI KU3HH Ha 3eMIIe U
HMHTEHCH(HUKAINH TPOU3BOICTBEHHBIX
TIPOIIECCOB.

XapakTepHu3oBaTh CTPOCHHE aTOMa,
JUTOTPOIIMIO CEPHI, MPOTHO3UPOBATH €€
CBOMCTBa, MOATBEPXKIATh UX
YpaBHCHUAMU COOTBETCTBYIOIIHX
peakuuii. [Ipennarats ciocoObt
MOJIyYeHHs1 Ha OCHOBE HaXOX/ICHHS B
HpUpo/IE.

YcraHaBiIMBaTh 3aBUCHMOCTD MEXKIY
o0JracTsIMM IPUMEHEHUS! CepPHI U e
cBoiicTBamu. HabmronaTh 1 onmceIBaTh
XMMHUYECKUH SKCIEPHUMEHT C TOMOIIBIO
POJHOTO SI3bIKA U SI3bIKA XUMHHU

68

23 VH

CoenuHeHus cephl

69

23 VH

CoenuHeHns cepbl

XapakTepHu30BaTh CTPOESHUE MOJIEKYJIBI
CEpOBOAOPOJA U IPOTHO3UPOBAThH
BOCCTaHOBUTEILHBIE CBOMCTBA,
MOJITBEPKIIATh MX yPAaBHEHUSIMU
COOTBETCTBYIOLTNX peakiuil. OnHCHIBaTh
(u3noIOrHYECcKOe ACHCTBHE
CEpOBOJIOPOAA U MEPBYIO TIOMOIIH MPH
OTpAaBJICHUH UM. XapaKTepHU30BaTh
OKCH/IbI CEpbl KaK TUIHYHbIE KUCIOTHbIE
OKCHU/IbI ¥ IOATBEPKAATD ITY
XapaKTEPUCTUKY YPaBHEHUAMHU
COOTBETCTBYIOIIUX peakuuid. Ha ocHoBe
aHaIU3a HaXO0XJIEHUsI CEPhI B IPUPOJIE
npeajgaratb MICTOYHUKHU CHIPBS IS
IIOJIyYEHUS CEPHOM KUCIIOTHI U
MPOTHO3MPOBATH CTAIMH IPOU3BO/ICTBA.
XapaxkTepu3oBaTh COCTaB,
KJIacCH(UKAITMOHHYIO IPUHAIIEKHOCTD U
CBOICTBa pa30aBiIeHHON U
KOHILIEHTPUPOBAHHOM CEPHOW KUCIIOTHI B
csere TOJl u OBP. Unentndpuunposars
cynbhun-, cynbGuT- u cynbhaT-aHUOHBI.
[IpoBoanTH, HAOIOAATH M OIHCHIBATH
XUMHYECKHH IKCTIEPUMEHT C MOMOILBIO
POAHOTO SI3bIKA U SI3bIKA XUMUU
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70

24 VH

A30T ¥ €ro COeTNHEHUSI

71

24 VH

A30T U €ro COeTNHEHUSI

XapaKkTepu30BaTh CTPOCHHE aTOMOB H
KPHCTAJUIOB a30Ta, €r0 (PU3NUECKHE U
XMMHUYECKHE CBOMCTBA, MOIYYECHHE U
MIPUMEHEHHE. XapaKTepu30BaTh CTPOCHHUE
MOJIEKYJIbl aMMHaKa, €ro Mojy4eHHe,
cobupaHue U paclo3HaBaHUE, a TAKKE
cBoiicTBa B cBeTe OBP 1 06pazoBanus
KaTHOHA aMMOHHU. XapaKTepru30BaTh
OKCHJIBI 230Ta Ha OCHOBE OTHECEHHUS UX K
0e3pa3IMYHBIM WIIM KHCIOTHBIM OKCHJIAM.
WnentudunupoBaTh UX. XapaKTepU30BaTh
COCTaB, KJIaCCH(PUKATHOHHYTO
MIPUHAUIC)KHOCTD U CBOWCTBA
pa30aBICHHON W KOHIICHTPHUPOBAHHOM
a30THOM kucIoThl B cBeTe TOJ] u OBP.
OnwuchBaTh CIOCOOBI OTYYCHUS OKCHIOB
a3oTa U a30THOM KucioThl. Habmoaars u
OIUCHIBATH XUMUYECKHUH IKCIIEPUMEHT C
TIOMOIIBIO POJTHOTO SI3bIKA U SI3bIKa XUMHHU

72

24 VH

®ochop u ero coequHEHUS

XapakTepu30BaTh CTPOCHHE aTOMa,
aJUIOTPOIIHIO, CBOMCTBA, IIOJIy4CHUE U
npumeHenue ¢pocpopa. CpaBHUBATH
KpacHbIi 1 Oenbrit pocdop.
YcraHaBIMBATh B3aUMOCBS3b MEXIY
cBoiicTBamu (ocdopa u ero
npuMeHeHneM. U neaTuduunposaTs
(ocdar-annon. HabmomaTe u OMUCHIBATH
XAMHYECKHH IKCIIEPUMEHT € TIOMOLIBI0
POJIHOTO 5I3bIKA U SI3bIKA XUMHUHU
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25 VH

Yriepon u ero
COCTUHEHUSI

74

25 VH

Yraepon u ero
COETMHEHUS

XapakTepu30BaTh CTPOCHHE aTOMa,
aJUIOTPOIIHIO U CBOMCTBA YIiIeposa.
YcraHaBiIMBaTh 3aBUCHMOCTD MEKAY
TUIIOM THOpHAN3AIUH opOuTaneit y
QJUTOTPOIHBIX MOTU(HKAIMK yriieposa 1
UX CBOMCTBaMu. XapaKTepHu3oBaTh
MIOJTy4eHHE, CBOWCTBA M IPUMEHEHHE
OKCHJIOB yTJIEPOJia M YTOJILHOM KHUCIIOTHI.
[Ipeanararts myTH NpeBpaieHus
KapOOHATOB B THAPOKApOOHATHl H
obparHo. UneHTHdUIIMpoBaTh
YIJIEKUCIIBIH I'a3 U KapOOHAT-aHHOH.
HaOnronate 1 ONMUCHIBATH XUMUYECKHUIA
9KCIIEPUMEHT C TIOMOIIIBIO POJTHOTO SI3bIKA
U s13bIKa XUMHH
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25 VH

Kpemuuii u ero
COETUHEHUS

XapakTepu30BaTh CTPOEHHE aTOMA,
AJUIOTPOIMIO U CBOMCTBA, OJIyYCHHUE U
NPUMEHEHHE KPEMHHUSL.

XapakTepu3oBaTh HOJIy4eHHE, CBOMCTBA U
npuMeHeHne okcra kpemuus (IV) u
KPEMHHUEBOH KHCIIOTHI.

Habmronate 1 onmuchIBaTh XUMUYECKUH
9KCIIEPUMEHT C TIOMOIIIBIO POJTHOTO SI3bIKA
U sI3bIKa XUMUH
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26 YH

O0600mIeHne 1
cUCTEMATH3AalUs 3HAHUN
10 XUMHUU DIICMCHTOB

O06001maTs 1 CUCTEeMAaTU3UPOBATD
CBE/ICHUS O METAJUIaX M HEMEeTa/lIax, a
TaKKe 00pPa3yeMbIX HMH COCIUHEHHSX

77

26 VH

KonTtpoabsHnas padora
Ne 4 «Xumust 2J1eMEHTOBY

AHaIM3MPOBaTh Pe3yIbTATHl KOHTPOIBHOM
paboThI ¥ BBICTPAaUBaTh IYTH JOCTHIKEHUS
JKEJIAEMOI'0 YPOBHs YCIEIIHOCTH

78

26 YH

Kucnors! oprannueckue u
HEOPraHUYECKHUE

XapakTepHu30BaTh COCTAB,
KJIaCCH(UKAIIUIO ¥ CBOMCTBA KUCIIOT B
ceere TOJNl u OBP.
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Paszmmuare oOmiee, ocodbeHHoe u
€JUHUYHOE B CBOMCTBAaX a30THOU U
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOT.
Paznuyats 3BOIIONMIO TTPEACTABICHUHN O
KHCJIOTaX B CBETE:

— aTOMHO-MOJIEKYJISIPHOTO YUCHHUS;

— TOJI.

[IpoBoauTh, HAOIIOIATh U OMTUCHIBATD
XUMHUYECKHUH HKCIIEPUMEHT C TOMOIIBIO
POJHOTO SI3bIKA U SI3bIKA XUMUU

79 27 YH OcHoOBaHUs OpraHUYECKHE | XapakTepu3oBaTh COCTaB,
¥ HEOPTaHHYCCKIUE KITaccu(UKAIINIO M CBOMCTBA OCH(\)'BaHI/Iﬁ B
CBETE TEOPHH INEKTPOTUTUUECKON
JIACCOLHAIIH.
Paznmnuats oOmee, ocoOeHHOE U
€IMHUYHOE B CBOMCTBAX THIPOKCHIOB H
OECKHUCIOPOAHBIX OCHOBaHUI. Paznmuars
9BOJIIOLIUIO MTPEJICTaBICHUH 00
OCHOBAHHUSX B CBETE: — aTOMHO-
MOJICKYJISIPHOTO YUCHHUS,
— TOI.
IIpoBoauTH, HAOMIOIATH U OMUCKHIBATD
XUMHUYECKHUN IKCIICPUMEHT C MTOMOIIBIO
POJIHOTO 53bIKA U A3bIKA XUMHU
80 27 VH AM(l)OTepHI)Ie Xapaktepu3oBaTh aM(OTEPHBIC
OPraHUYECKHE 1 OpPraHUYECKUE U HEOPTAaHUYECKUE
BEIIECTBA KaK COCJIMHEHHUS C
HCOPraHN4YCCKUC BCUICCTBA o
JIBOHCTBEHHBIMHU KHCJIIOTHO-OCHOBHBIMH
CBOWCTBaMU
81 27 YVH I'eHeTnueckas CBSI3b XapakTepu30BaTh FEHETUUYECKYIO CBS3b
MEXKILY KIIacCaMu ME3Ly KIIacCaMH OPratIecKux u
HCOPTraHUYCCKNUX COCANHCHUUN U OTPAXKATH
OpraHU4YECKUX U .
€¢ Ha MHChME C TIOMOIIBIO 000OIICHHOM
HEOPTraHNICCKUX 3aIHMCH «IETOYKH TIEPEXOIOBY.
COEMHEHMI
82 28 VH I'eneTnueckas cBs3b KoHkpeTu3upoBaTh Takue LernouKH
MEXKITy KIIacCamu YPaBHEHHUSIMU XUMHUYECKUX PEAKIHH.
Paznuvath MOHATHS «T€HETUYECKAS CBSI3b»
OpraHHCCKUX 1 U «reHetuueckuil psay». Habmonats u
HCOPTaHMYICCKHUX OIHUCHIBATH XUMHIECKUU DKCIIEPUMEHT C
COE€TMHEHUI MOMOIIBIO POJIHOTO SI3bIKA U SI3bIKA XUMHUH
83 28 YH IIpakTuyeckas padora Cobimostath npaBuIa TEXHHKH
Ne 3. TTonyueHue ra3os u 0e30MmacHOCTH TIpU padoTe ¢
o nab0paTOpPHBIM 000PYyIOBAaHUEM H
N3Y4EHUE UX CBOUCTB
HarpeBaTeNbHBIMU IPUOOpaMHU, a TAKKe
84 28 VH IIpakTiyeckas padora XUMHYECKUMH PEAKTHBAMH, SKOHOMHO U
Ne 4. Pemenue SKOJIOTHYECKH IPAMOTHO 00PAIaThCs ¢
SKCHepI/IMeHTaHBHHX HUMH. I/ICCJ'IGI[OBaTI) XUMHNYCCKUEC
3a[a4 110 OPraHHYEeCKON 00BeKThI. DUKCUPOBATH PE3YJIBTAThI
HaOMOeHU# 1 (OPMYITUPOBATH BHIBOJIBI
XUMHUA Ha UX OCHOBE
85 29 VH IIpakTnyeckas padora
Ne 5. Pemenue
SKCHEPUMEHTAIBLHBIX
3aaay 110 HCOpFaHI/I‘{CCKOﬁ
XUMUHU
86 29 VH IIpakTnyeckas padora

Ne 6. CpaBHEHME CBOWCTB
HEOPTaHUYECKUX U
OpraHUYEeCKUX
COEMHEHHI
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87 29 YH IIpakTuyeckas padora
Ne 7. I'enetnueckas cBA3b
MCXKAY KilaCCaMU HEOopra-
HHUYCCKHUX U OPpIraHU4YCCKUX
COCIMHEHU N
88 30 YVH O06o0061IeHYE U O06001IaTh U CUCTEMATU3UPOBATH
CHCTeMATH3AaIlHs 3HAHHIA CBEJICHUS O KJIacCH(UKAIIMK W CBOMCTBAX
BellecTBa i 1x HEOPraHUYECKUX M OPraHUYECKHUX
I10 ’I;eMe «be1y BEIECTB
CBOHUCTBaA».
89 30 YH KourpoJabsHas padora [IpoBoauTh pediekcuro cOOCTBEHHBIX
Ne 5 110 Teme «Belectpa u | AOCTWKEHHH B H3yHCHUH THIOTOTHH
o XUMUYECKHX BEIIECTB U CBOUCTBAX
UX CBOMCTBA» OCHOBHBIX KJIACCOB HEOPraHUYECKUX U
OPraHHYECKHUX BEIIECTB B CBETE 0OLIEro
0COOEHHOTO U €TUHUYHOTO.
AHaNM3UPOBATh PE3YIBTATHI
KOHTPOJIbHOM paboThl ¥ BBHICTPaUBAaTh
IIYTH JOCTHYKSHUS JKEIAeMOT0 YPOBHS
YCIEIIHOCTH
Tema 5. XuMus u 061ecTBo (9 yacoB)

90 30 YH XUMUs 1 MIPOU3BOJICTBO PackppiBaTh poJib XUMHUYECKOTO
TPOU3BOJICTBA KaK IPOU3BOTUTEIHHON
crItBl 001IecTBa. XapaKTepU30BaTh 00IIIe

91 31 YH XUMUS ¥ TPOU3BOJICTBO 1 YACTHBIC HAYSHBIC TPUHIHITEL
XAMHUYECKOTO TIPOU3BOICTRA.
CpaBHHBATh OPOM3BOACTBA AaMMHAKA H
METaHOJIA B CBETE BAYKHCHIUMX HOHATHI
XUMHUYECKOH TEXHOJIOTHU.
XapakTepu30BaTh TAKUE BAXKHEUIIIHE
HaIPaBJICHNUs HAYYHO-TEXHUYECKOTO
nporpecca, Kak OHOTEXHOJIOTHUS U
HAaHOTEXHOJIOT U]

92 31 YH XUMUS B CENbCKOE XapakTepru30BaTh OCHOBHBIC

XOSTICTEO HATPABIICHHUS XUMU3AIHUH CETbCKOTO
xo3siicTBa. Kimaccuumuposats

93 31YH XHMEIH 1 CeIIbCKOC MHHEpPAIbHBIC YIOOPEHHS O Pa3HbIM

XO3541CTBO OCHOBaHHUAM. PackphIBaTh UX POJIL B
MOBBILICHAH IPOU3BOIUTEILHOCTH
CENBCKOTO XO3SHCTBA, 3AIIUCHIBATH
peaKuuH, JIeKaIlie B OCHOBE UX
nosryueHusi. OnpenessaTh MUTATEIbHYIO
[IEHHOCTh MHHEPAJIBHOTO YI0OpCHHUSI
COOTBETCTBYIOIIMMH PacyeTaMu.
KnaccuuiupoBats NeCTUIHIBI U
PacKpHIBATh UAIEKTUKY MX [IPUMEHEHUS.
XapaxkTepu3oBaTh OCHOBHBIE
HANPaBJICHUs XUMHU3ALHH
JKUBOTHOBO/ICTBA
94 32 VH XUMUs U Hp06HeMH XapakTepHu30BaTh OCHOBHBIE (PaKTOPEI
OXpaHbl OKPYKAKOLIeit XAMHUYECKOTO 3arPSI3HEHHST OKPYXKAIOMIEH
cpenpl. OnpenesnsTb HCTOYHUKH
CPCALbI XUMUYECKOTO 3arpsi3HEHHsT aTMOChEPHI,
95 32YH Xumust ¥ IpoOIIEMbl BOJIHBIX U 3€MEJILHBIX PECYPCOB U
OXpaHbI 01<py>1<afome171 apryMEHTHPOBAaHHO IpeaiaraTh CIriocoObl
CpeI[BI HX OXpPaHbI
96 32 VH XUMHUSA ¥ IOBCEIHEBHAS Jloka3bpIBaTh, YTO COBPEMEHHBIN OBIT
JKI3HE YEIOBEKA YEIOBEKa HEMBICIUM 6€3 OCTIDKECHHU
XUMUH. PacKphIBaTh AUaIeKTHYECKHI
97 33VH XuMUsl 1 1OBCE/HEBHAs XapakTep XUMHU3ALHUH [I0BCEIHEBHOM
JKM3HB YCJIOBCKA JKU3HM 4YeJIOBeKa. XapakTepu30BaTh
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nH(pOpMaINIO, KOTOPYIO HECET CUMBOJIHMKA
MIPOMBIIIICHHBIX U MPOIOBOJILCTBEHHBIX
ToBapoB. CoOI0aTh TEXHUKY
0€30MacHOCTH B MPOLIECCe PUMEHEHUSI
JICKAPCTBEHHBIX CPEJICTB, OBITOBBIX
npenapaToB U NPHOOPOB

o8 33 VH Kondepenuust «Poyib XUMHH B MOCH JKU3HIY
99 33 VH PesepBHOe Bpems

100 | 34 VH

101 | 34 VH

102 | 34 VH

103 | 35 VH

104 | 35VH

105 | 35 VH
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I'padux npoBeeHns NPAKTUYECKHX H KOHTPOJIBHBIX padoT

Ne n Inanupyempie | OT™MeTka | Konrpoan | Ilnanupyembie | OTMerka
n/ Tema pazaena paKTirec CPOKHU 0 mpoBe Hble CPOKH 0 mpose
KHe padoThbl
i NpoBeICHUs TeHUH paﬁOTbl IpoBeICHUSA JTeHUH
1 | Crpoenue atoma KPNel | 3VH(I ur)
2 | Crpoenue KPNe2 | 8 VH (1ur)
BEIIIECTBA.
JucnepcHsie
CHUCTEMBI
3 | Xumuieckue [P Nel | 13 VH (2 ur) KP Ne3 | 15 YH (2 ur)
peaKitin IIP Ne2 | 15 VH (2 ur)
4 BeﬂfeCTBa LS I[P Ne3 | 28 VH (4 ur) KPNe4 | 26 YH (3 ur)
cBoHCTRA IIP Ne4 | 28 VH (4 ur) KP Ne5 | 30 VH (4 ur)
I[P Ne5 | 29 VH (4 ur)
[P Ne6 | 29 VH (4 ur)
I[P No7 | 29 VH (4 ur)
5 | Xumus 1
00I1IecTBO
6 | PesepBHoe
BpeMs
HUTOTO 7 5
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JIMCT KOPPEKTHPOBKH KaJIeHIAPHO-TEMATHYECKOT0 NJIAHUPOBAHUS

[Ipenmer XUMUA

Kiacc 11 B (xumuro-buonozuueckas 2pynna)
Vuurens zycaesa Ceemaana Ypysmacosna
2022-2023 y4eOHblIii roj
No Tema KonnuectBo uacos IIpuunna Croco0
ypo ITo Hano KOPPEKTHPOBKU KOPPEKTUPOBKU
Ka wiaHy | (akTHYecKH
1 nonyzooue
Tema 1. CTpoeHue atoma 9
Tema 2. CTpoeHue BemecTBa 15
Tema 3. Xumunueckune 21
peakuun
Tema 4. BemecTtBa 1 ux 3
CBOIiCTBA
2 nonyzooue
Tema 4. BemecrBa u ux 41
CBOIicTBa
Tema 5. XuMus 1 001IECTBO 9
NTOI'O YACOB: no niany 98

Brnigano 3a roa
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