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JIoKyMEHT moAnucaH 3JI€KTPOHHON MOAMKUCHIO.

HosicHUTEIbHASA 32N CKA
Pabouas mporpamma mo xumun aisa 11 knacca paspaboTaHa Ha OCHOBAaHUH:
e ®denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii

®denepannny (C U3BMEHEHUSIMU);

e denepabHOTO TOCYNAPCTBEHHOTO 00Pa30BaTENBLHOTO CTaHIAPTa CPEJHEro OOIIero
00pa3oBaHus, YTBEPKACHHOTO MpuKazoM MuHucTepcTBa 00pa3zoBaHus W Hayku Poccuiickoi
Oepepannn ot 17.12.2010 Ne 1897 (¢ usmMeHeHUAMH);

e  CanwrapubiMu npaBunamu CII 2.4.3648-20 «CaHUTapHOSHIEMHUOJIOTUYECKUE
TpeOOBaHUS K OpraHU3allMM BOCHHUTAHUS M OOydYeHHs, OTIbIXa M O3/J0POBJICHUS JETEH u
MOJIOZIEKU», YTBEP)KICHHBIMU IIOCTAHOBJIEHUEM |J1aBHOrO TOCYJapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit @eneparuu ot 28.09.2020 Ne28;

o [lopsaka opraHM3allid M OCYILECTBICHHS 00pa30BATENbHON NEATETBHOCTH II0
OCHOBHBIM 00111€00pa30BaTebHBIM MIPOrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HayaJIbHOTO
00I1Iero, OCHOBHOTO OOIIEr0 M CpeaHero oomero oO0pa3oBaHMs, YTBEPKAEHHOTO MPHKA30M
Munucrtepcrsa npocsenieHusi Poccuiickoit @eneparuu ot 28.08.2020 No 442 (c u3MEeHEHHUSIMU U
nonosuenusmu ot 20.11.2020);

e DeepanbHOTO NEpevHs YUeOHUKOB, TOMYIIEHHBIX K HCIIOJIb30BAHHIO MIPH PeaTU3aI[IH

UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTEIbHBIX MPOrPaMM HaYaJIbHOTO 00MIero,
OCHOBHOTO OOIIEro, cpeaHero ooOmero o0Opa3oBaHUS OpraHU3ALMIMH, OCYIIECTBIISIONIUMU
00pa30oBaTeNbHYI0 JAEATENBHOCTh, YTBEPXKAEHHOTO TNPUKa3oM MUHHCTEPCTBA IMPOCBEIICHUS
Poccuiickoit ®enepaunu ot 20.05.2020 Ne 254 (¢ u3MEHEHMSMH M JIONOJHEHUSIMU OT
23.12.2020);
IPUMEPHOI MporpaMMbl MO HpeaMeTy: aBTopckas yudeOHas mporpamma O.C. T[MaGpuensn
«[Iporpamma cpeanero obmero oOpasoBanus. Xumusa. 10-11 kmacee». M.: Jlpoda,2016.
(®rocy;

N3yuenne xumun Ha 6a30BOM YpOBHE 00IIETr0 00pa30BaHMs HANIPABIECHO HA JIOCTHKEHHE

CIEAYIOLIUX LETIEH:

* OcBoeHHUE BKHEHUIITUX 3HAHUI 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMUMHH, XUMHUECKON
CHMBOJIMKE;

* OBnazeHue yMEHUSMH HaOIIOJaTh XUMUYECKHE SIBJICHUS, MPOBOAUTH XHUMHUYECKHUI
OKCIIEPUMEHT, MPOU3BOAUTH PAcYeThl HA OCHOBE XUMHUYECKUX (DOpPMYJ BEIIECTB U ypaBHEHUM
XUMHYECKUX PEAKIUM;

* PazBuTHe mo3HaBaTEIbHBIX HHTEPECOB U MHTEIUICKTYabHBIX CIIOCOOHOCTEH B TIpoIiecce
MPOBEACHUS XUMHUYECKOTO OSKCIEPUMEHTA, CaMOCTOSTEIBHOTO TPHOOPETCHHS 3HAHWN B
COOTBETCTBUU C BOSHUKAIOIINMH KU3HEHHBIMH MTOTPEOHOCTSMU;

* Bocriutanue OTHOIIEHHS] K XUMHUH KaK K OJHOMY M3 (yHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U AIIEMEHTY O0IIe4eIOBEeYeCKON KYIbTYphbI;

* [IpuMeHeHHE TMOTYyYEHHBIX 3HAHUH W YMEHUW JUIsi O€30MacHOTrO WCIOJIb30BAHMS
BEIICCTB M MAaTEpHUaJoB B OBITY, CEIbCKOM XO3SiCTBE W Ha TMPOHU3BOJICTBE, PEIICHUS
MPAKTUYECKUX 3a7a4 B MOBCEIHEBHOM >KU3HM, NMPEIYNPEXKIACHUSA SBICHUM, HAHOCILIUX BPEL

3I0POBBIO YEIIOBEKA M OKPYXKAIOIICH cpejie.



JIoKyMEHT moAnucaH 3JI€KTPOHHON MOAMKUCHIO.

MecTto npeamera B yueOHOM ILIaHe.

denepanbHbIl  TOCYIApCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHAAPT NPEIyCMaTPUBAET
U3Y4YEHHE Kypca XHMHUHU B CpEIHEH IIKOJIE€ KaK COCTaBHOW YacTU MNPEIMETHOM obnactu
«EcTecTBEeHHOHAayYHBIE IPEAMETBD.

B basucHoM yueOHOM IuTaHe cpelHel IIKOJIbI XMMHUs BKIOUeHa B pa3aen «ConepxaHue,
(bopmHpyeMoe yuaCTHUKaMU 00pa30BaTeIbHOIO IIPOLIECCay.

Ota mporpamma no xumud (11 kiacc) ans cpennero obmiero oOpa3oBaHusi Ha 6a30BOM
YPOBHE cOcTaBJIeHa U3 pacueTa | yac B Hezento B o0beMe 34 yueOHBIX yaca.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Kypca.

JleaTenbHOCTh yuuTensl B OOY4eHUH XUMHUM B CPEeJHEH ILIKoJie TO0JKHA ObITh HAIlpaBJICHA
Ha JIOCTH)KEHUE 00YJaIOLUIMMHUCS CIICAYIOIINX JIUYHOCHIHBIX Pe3YNbMamog.

-B  IIEHHOCTHO-OPHEHTAIMOHHOW  cdepe - 0cosHauue POCCUHUCKOW  TI'PaKIaHCKOU
UJEHTUYHOCTH, TATPUOTU3MA, YYBCTBA FOPJIOCTH 32 POCCUMCKYIO XMMUYECKYIO HAYKY;
- B TpyAoBoil cdepe —eomoeHocmb K  OCO3HAHHOMY BBIOOpY  JalibHEHIe

00pa30BaTEeIbHON TPACKTOPUHM B BBICHICH IIKOJE, TIE XUMUS SBISACTCS MNPOQHINPYIOMEi
JUCIUIIIIMHOM;

- B TIO3HABATEIbHOMN (KOTHUTUBHOM, MHTEJUIEKTYaJIbHON) chepe — ymeHue yrpaBisiTh CBOEH
MO3HABATENILHON JI€ATEIbHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K 00pa30BaHUIO, B TOM 4YHCIIE
camM000pa3oBaHuIo, HA TPOTSHKCHUH BCEH KM3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEUTHON MpodeccnoHaNbHOM U 001IeCTBEHHON AeSITENbHOCTH;

- B cdepe cOepeKeHUs 30POBbSI — npuHsmue u peanuzayus NEHHOCTEH 3I0pPOBOTO H
Oe3omacHOro o0pasza IKU3HU, Henmpusmue BPEAHBIX TPUBbIUEK (KypeHHUs, YHoTpeOlieHus
AJIKOTOJIsI, HAPKOTHUKOB) HA OCHOBE 3HAHUW O CBOMCTBAX HAPKOJOTMUYECKUX U HAPKOTUUYECKUX
BEIIIECTB.

Memanpeomemnule pe3ynbmamol 0C80EHUA 6bINYCKHUKAMU CPeOHell WIKOIbl Kypca
xumuu:

- UCNOIb308aHUEe YMEHUM W HaBBIKOB PA3JIMYHBIX BUJIOB TO3HABATEIHHON IEATEIHLHOCTH,
NPUMEHEHHE OCHOBHBIX  METOJOB  TO3HaHHUS  (CHUCTEMHO-MH()DOPMAIIMOHHBIM  aHANU3,
HaOJI0ZIcHUEe, W3MEpEeHUe, TMPOBEICHUE SKCIEPUMEHTa, MOJCIMPOBAHUE, HCCIIEI0BATEIIbCKas
NEeSTENIbHOCTB) JUISl U3YUYCHHs PA3TUYHBIX CTOPOH OKPYXKAIOIIeH NeiCTBUTENbHOCTH;

- g1a0eHue OCHOBHBIMU HMHTEIJICKTYAIbHBIMHA  OTl€palusiMu: (OPMYJIHMPOBKA THUIIOTE3BI,
aHaJINU3 ¥ CHHTE3, CPAaBHEHUE U CHCTEMAaTH3allls, BBISIBJICHHE IPUYMHHO-CIICICTBEHHBIX CBS3EH U
MOMCK aHaJIOTOB;

- no3HaHue 0OBHEKTOB OKPYKAIOIIETO MHpa OT OOIIETO Yepe3 0COOCHHOE K eIMHUYHOMY;

- yMeHue TEHepUPOBATh UJIEU U ONIPEEIISITh CPEJICTBA, HEOOXOAMMBIE JIJISl X peau3alliy;

- yMeHue OTIPEAeIIATh eI U 3a/1a4H IeATeIbHOCTH, BEIOUPATh CPEICTBA Pealln3aliy EIH
Y TIPUMEHSATH UX Ha TIPAKTHKE;

- UCNONIL308aHUEe PANTUYHBIX HMCTOYHUKOB I TIONYyYEHUS XUMHUYECKOW HWH(OpMAIUH,
MOHMMAaHHUE 3aBUCUMOCTH COJCpXaHUS W (GOpPMBI TNpeACTaBlIeHUS HHPOpPMAMKM OT IeieH
KOMMYHHKAITIH U aJpecaTa;

- yMeHue MPOJYKTUBHO OOIIAThCS W B3aUMOJCHCTBOBAaTH B MPOIECCE COBMECTHOU
NEeSTENIbHOCTH, YYUTHIBATh TMO3UIMU JIPYTHX YYaCTHUKOB JEATEIbHOCTH, 3(H(HEKTHBHO
paspeniaTh KOH(IUKTHI,

- 20MOBHOCMb U CIIOCOOHOCTh K CaMOCTOSITENIbHOM WH(OPMAaIlMOHHO-TTO3HABATEILHOM
JESATSIIbHOCTH, BKIIIOYash YMEHHE OPHEHTHPOBATHCA B PA3IUYHBIX HCTOYHHKAX WH(GOpPMAINH,
KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH HHGOPMAIUIO, TMOIYYaeMYI0 U3 pPa3IUYHBIX
HUCTOYHUKOB;

- yMeHue UCTIONB30BaTh CPe/ICTBA MH(DOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHMA
(manee — UKT) B pemnieHHM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTaHHU3AIIMOHHBIX 33J1a9 C
COOJIIOICHHEM TpeboBaHMit SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHCHEI,
pecypcocOepeKeHusl, MPAaBOBBIX U ATUYECKUX HOPM, HOPM HHGOPMAIIMOHHON O€30MaCHOCTH;
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- 8l1a0eHue I3PIKOBBIMH CPEJICTBAMH, B TOM YHCJIE€ MU S3BIKOM XUMHH, - YMEHHE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOYKY 3PEHHUs, UCIIOJIB30BaTh a/IeKBAaTHBIE SI3bIKOBbIE CPE/ICTBA,
B TOM YHCJIC ¥ CHMBOJIbHBIC (XUMUYECKUE 3HAKH, (POPMYIIBI U YPABHCHHUS).

Ilpeomemnvimu pesynomamamu V3y4eHus XUMUU Ha 0a30BOM YpPOBHE Ha CTYIEHU
CpeIHEero o0Iero 00pa3oBaHus SIBISIOTCS:

1) B mo3HaBaTeabHOM cdepe:

- 3Hanue (IOHUMAHUE) U3YUEHHBIX NOHAMUU, 3AKOHO8 U Meopull,

- YMeHue OTIMCHIBATH  JIEMOHCTPAIMOHHBIE U  CaMOCTOSITENIbHO  MPOBEJACHHBIC
OKCIIEPUMEHTHI, UCIIOJIb3YS JJIsI ’TOTO €CTECTBEHHBIN (PYCCKUH, POJIHON) S3BIK U S3BIK XHUMHH,

- yMenue KacCuUIUPOBATh XUMUYECKUE DIIEMEHTHI, MPOCThIE U CJIOXKHBIE BEIIECTBA, B
TOM YHCJI€ U OPTaHUYECKUE COCIMHEHHS, XUMUYECKHE PEaKIIUH 110 pa3HbIM OCHOBAHUSIM;

- YMeHue XapaKTepu30BaTh H3YYEHHbIE KIACChl HEOPraHMYECKMX M OpPraHUYECKUX
COCTMHEHUH, XUMUYECKHE PEaKIUH;

- 20MOBHOCMb TIPOBOJIUTh XUMHUYECKHUI SKCIEPUMEHT, HAOII0aTh 32 €ro MpPOTeKaHHEM,
(UKCUPOBATh pPe3yabTaThl CAMOCTOSTENLHOIO U JIEMOHCTPUPYEMOTO SKCIEPUMEHTa W JIeNaTh
BBIBO/IBI;

- yMmeHue GOpMyITUPOBaTh XHUMHYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATh CBOMCTBA
HEU3YUEHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMH M3yYCHHBIX;

- NOUCK UCTOYHUKOB XMMUYECKOH MH(POPMALUH, MMOydeHHE HEOOXOAMMOM HH(OpMAIHH,
€€ aHau3, U3TOTOBJICHUE XMMHUECKOr0 HH(POPMAIIMOHHOTO MPOAYKTA U €r0 MPe3eHTaLs;

- 61a0eHue 00S3aTEIbHBIMU ~ CIIPAaBOYHBIMU  MaTepuanamu: Ilepuonmveckoil cucremoit
xumudeckux snemeHToB [I. V. MenzaeneeBa, Tabnuiell pacTBOPUMOCTH, 3IEKTPOXUMHUYECKUM
PSAIOM HAmpsHKEHWH METaIoB, PSIOM  DJIEKTPOOTPULATENIBHOCTH — JUIS  XapaKTEPUCTHKH
CTPOEHHUS, COCTaBa M CBOMCTB aTOMOB XMMHYECKUX 31eMeHTOB [-IV mepuoaoB u o6pazoBaHHBIX
UMHU TIPOCTHIX U CIIOKHBIX BEIIIECTB;

- yCmaHog@eHue 3aBUICUMOCTH  CBOWCTB W TMPUMEHEHHsS] BaXKHEHIIMX OPTraHUYeCKUX
COCIMHEHUH OT UX XMMHUYECKOTO CTPOCHHS, B TOM YHCJIE U OOYCIOBICHHBIX XapaKTepPOM STOTO
CTpoeHUs (MpeAeTbHBIM WM HeTIpeIeIbHbIM) U HaTH4YUeM () YHKIIMOHATBHBIX TPYIIIL;

- MOOenuposanue MOJEKYI BAXHEUITNX HEOPTAaHUYECKUX M OPTaHUYECKHUX BEIECTB;

- NOHUMAHUe XUMHUECKON KapTHHBI MUpPa KaK HEOTHEMIJIEMOM YacTH IEIOCTHONW HAyYHOM
KapTUHBI MUDA,

2) B IIEHHOCTHO-OPUEHTAIIMOHHOM cdepe — aHalmM3 H OlEHKa MOCIeACTBUA s
OKPY’KaIoIIe cpeqbl OBITOBOM W TMPOU3BOACTBEHHOUN JCSATEIHHOCTH YEIOBEKA, CBSI3aHHOW C
MIPOU3BOJICTBOM U TIEpepaboTKOM BaKHEHUIITNX XUMUYECKUX MPOIYKTOB;

3) B TpymoBoil cdepe — nposedenue XUMHUECKOTO SKCIEPUMEHTA; pa3zeumue HaBBIKOB
y4yeOHOH, MPOEKTHO-UCCIIE0BATENbCKOM, TBOPUECKOW JAEATENbHOCTH TPH  BBINOJIHEHUH
WHIWBUIYAIEHOTO TIPOEKTa TI0 XHUMHH,

4) B cdepe 3m0poBOro 00pasa XU3HU — cobn00eHue TIpaBuil 6e30MacHOro oOpalieHus ¢
BEIIECTBAMH, MaTepHalaMd W XHMHUYECKAMHU IMPOIlecCaMH; OKa3aHHE NEepBOW TOMOIIH MpH
OTpaBJICHMSX, OXKOTax M JPYTrUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH M JAOOPATOPHBIM
000pyTIOBaHUEM.

Conep:xanue yueOHOT0 npeamera

Tema 1. Ctpoenue atoma u nepuoaudeckuii 3axon /I. U. Menneneesa (3 4)

OcCHOBHBIE CBEJIEHHS] O CTPOCHUU aroma. Sapo: MPOTOHBI U HEHTpoHBL. M30TOMBI.
DNeKTpoHHAass 000JI0YKa. DJHEPreTHueckuii ypoBeHb. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX
000JIOYEK aTOMOB 3JIEMEHTOB 4-T0 W 5-ro mepuofoB mnepuoauueckoi cucremsl JI. .
MenneneeBa (mepexoAHblx diemMeHTOB). [lonstue o0 opOuTansax. S- ©  P-opOUTANH.
DNeKTPOHHBIE KOH(DUTYpAITUN aTOMOB XUMUYECKUX AJIIEMEHTOB.

[Tepnonnueckuit 3axoH /. 1. MenzeneeBa B cBeTe yueHUs 0 CTpoeHun aroma. OTKpbITHE
. . MenneneeBbIM NEPUOIUYECKOIO 3aKOHA.

[Tepuonnueckas cucrema xumudeckux anemeHTtoB JI. M. MenaeneeBa — rpadudeckoe
oToOpakeHHe MEePUOANYECKOTO 3aKoHAa. DU3MUYECKUIl CMBICT MOPSAIKOBOTO HOMEpa JJIEMEHTAa,
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HOMEpa Iepuoja U Homepa rpynnbsl. BaneHTHble ameKTpoHbl. [IpMunMHBI M3MEHEHUS CBOMCTB
3JIEMEHTOB B MIEPUOAAX U rpymnmnax (IJaBHbIX MOArpyNnax).

[TonoxeHnne BOJOpOAA B IEPUOJUYECKON CUCTEME.

3Ha4YeHHE NMEePUOANYECKOr0 3aKOHA U NEPUOJNYECKON CUCTEMbl XUMUYECKHUX AJIEMEHTOB
. . MenpneneeBa il pa3BUTUS HAYKU U IOHUMAHUS XUMHUYECKOM KapTUHBI MUPA.

JdemoncTpauuu. Pasznuynbsie ¢Gopmbl meproaudeckoi cuctembl 3nementoB I U.
Meneneesa.

JlabopaTopHblii onbIT. 1. KoHCTpyHpoBaHHE NMEPUOAUYECKON TAOIHIIBI IJIEMEHTOB C
MIOMOUIbIO UCTIOIb30BAHUS KaPTOUEK.

Tema 2. Ctpoenue Bemectna (14 4)

Nonnast xumudeckass cBs3b. Kartnonsl u anuonbl. Knaccudukanus moHoB. MoHHBIC
KpUCTaJUIMYECKue pemeTki. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJUIMUECKUX PELIETOK.

KoBanenTtHass xumudeckasi CBsi3b. DJIEKTPOOTpULATENbHOCTb. [losispHas u HemossipHas
KOBaJeHTHbIE CBs3U. Jumonb. [loNsSpHOCTH CBA3M W MONAPHOCTH MOJEKyNnbl. OOMEHHBIN U
JIOHOPHO-AKIENTOPHBI MEXaHW3Mbl O00pa30BaHMs KOBAJICHTHOW CBSI3U. MOJIEKYISIpHBIE H
aTOMHBIE KpHUCTAJUIMYECKUE pemeTkd. CBOMCTBA BELIECTB C 3TUMHU THUIAMHU KPUCTANIMYECKHUX
pELIETOK.

Mertannudeckass xumudeckas CBs3b. (OCOOCHHOCTH CTPOCHHMSI aTOMOB METAllJIOB.
Mertannuueckass XMMUYECKasi CBA3b U METaJIMYECKasl KpucTamueckasi pemierka. CBoiicTBa
BEILECTB C ’TUM THUIIOM CBSI3H.

Bogoponnas  xumuueckass CBA3b. MEXMOJEKYJISIpHAas UM BHYTPUMOJIEKYJISIpHAS
BOJIOPOJIHAS CBSI3b. 3HAYEHUE BOJOPOIHOM CBSI3U AJIsi OPraHU3AIMH CTPYKTYpP OHMOMOIMMEPOB.

[Tonumepsl. [lnacTmacchl: TepMOIUIACTBI M PEAKTOIIACTBI, UX NPEACTABUTENU MU
npuMeHeHue. BonokHa: npupogHble  (PacTUTENbHBIE M KUBOTHBIE) U XUMHUYECKUE
(MCKYCCTBEHHBIE U CUHTETUUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHUE.

I"a3000pa3HoOe cOCTOsIHME BellecTBa. 1pu arperaTHBIX COCTOSHUS BOJbl. OCOOEHHOCTH
CTpoeHHs ra30B. MomspHbIl 00beM ra3000pa3HbIX BELECTB.

ITpumepsl ra3zo00pa3HbIX MPHUPOIHBIX CMeECel: BO3JyX, MPUPOJHBIN ra3. 3arps3HeHue
aTMocdepsl (KUCIOTHBIE 0K, TapHUKOBBINA 3¢ (dekT) u 0opbda ¢ HUMH.

IIpencraBuTenu ra3o00pa3HbIX BEIIECTB: BOAOPOA, KHUCIOPO/, YITIEKUCIHbIH a3, aMMHax,
sTHIIeH. VX monmyuenue, cobnpanue 1 pacrio3HaBaHUeE.

XKunkoe cocrosiuue BemiectBa. Bona. [lorpebiaenne Boabl B ObITY U Ha MPOU3BO/ICTBE.
KecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

MuHepaibHbI€ BOJIbI, MX HCIIOJIb30BAaHHE B CTOJIOBBIX U JI€UEOHBIX LETIX.

Kuakue KpucTauibl U UX IPUMEHEHHE.

Teepnoe cocrosiHue BemiecTBa. AMOp(HBIE TBEpAbIE BELIECTBA B MPUPOAE U B KU3HU
YyeJioBeKa, X 3HaueHue U npuMeHeHue. Kpucraninueckoe CTpoeHHEe BEIeCTBa.

Hucnepcusle cuctembl. lloHsiTe o nucnepcHbIX cuctemax. JlucnepcHas ¢aza u
nucrnepcuonHasi cpena. Knaccudukaius AMCTIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOro
COCTOSIHUS IUCTIEPCHON Cpeibl U JUCTIEPCUOHHOM (a3bl.

I'pyOoaucriepcHbIE CUCTEMBI: SMYJIbCUH, CYCIIEH3HH, a9PO30JIH.

ToHKOaUCTIEPCHBIE CUCTEMBI: T€IIN U 30JIU.

CocraB BemecTBa 1 cMmeceil. BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHMS.
3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA.

[TonsiTre «10ns» U ee pa3HOBUAHOCTH: MaccoBast (A0l JIEMEHTOB B COEIMHEHUH, J10JIS
KOMIIOHEHTa B CMECH - JIOJIsl HpHUMeEceW, J0Jsl pacTBOPEHHOIO BELIECTBA B PpacTBOpE) M
oOwvemHas. [{ons BbIX0oAa MPOIYKTa peakluy OT TEOPETUUECKH BO3ZMOKHOTO.

JdemoncTpanuu. Mojenb KpUCTAUIMYECKOW pelIeTKH XJjopuaa Hartpus. Monenun
KPUCTAJUTMYECKUX PEIIETOK «CYXOTO JIbaa» (WM noja), anmasa, rpadura (vwim kBapia). Moens
monekyisl JIHK. OGpa3usl mactmace u usznenus u3 Hux. OOpasibl BOJIOKOH U U3JENUS U3 HUX.
OOpa3upl HeopraHMYecKHX IOJIUMEPOB (cepa IIacTHYECKas, KBapll, OKCHJ aJFOMUHUSA,
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NPUPOHBIE ATIOMOCHIMKATHI). MoJenb MoisipHOro o0bema razoB. OOpasiipl HAKUIHN B YalHUKE
U TpyOax HEeHTPaIbHOT0 OTomIeHus. JKeCTKOCTh BOJIbI U CITOCOOBI €€ YCTPaHEeHHUS.

JlabopaTopHble onbIThI. 2. OnpeneseHne Tuila KpUCTaNIMYECKON PEIeTKH BEIIECTBA U
onucaHue ero cBoMcTB. 3. O3HaKOMJIEHHE C KOJUIEKIIMEH MOJIMMEPOB: IJIACTMACC U BOJOKOH U
uzenust u3 Hux. 4. McnblTaHue BOAbl Ha JKECTKOCTh. Y CTPAaHEHHUE >KECTKOCTH BOJABL. 5.
O3HakoMJIEHUE C MUHEPAIBHBIMU BOJAaMU. 6. O3HAaKOMJIEHUE C AUCIIEPCHBIMUA CHCTEMAMH.

IIpakTnueckas padora Nel. [Tonydyenue, coOupaHnue U pacrio3HaBaHUE T'a30B.

Tema 3. Xumnueckue peakuuu (8 4)

Peakuuu, uaymue 0e3 H3MEHEHHUS cOCTaBa BELIECTB. AJUIOTPONUS U AJUIOTPOIIHBIE
BUoU3MeHeHHs. [IpuynHbl auioTponuu Ha mpuMepe MoauuKaluid KUCIOpoAaa, yriepoia u
docdopa. O30H, ero Ouonoruueckas poib. 3oMepsl U H30MepHs.

Peaknun,  waymume c W3MEHEHUsAMM CcOCTaBa BellecTBa. Peakuumu coenvHeHus,
pa3I0XKeHUs, 3aMELIEHUS 1 OOMEHa B HEOPTaHUYECKOM M OpraHm4eckoid Xumuu. Peakuuu 3x30-
u sHAO0TepMUYecKue. TemnoBoii 3pPexT XuMHUIECKO peakui U TEPMOXUMHUYECKIE YPABHEHUS.
Peaknnu ropenus, Kak 4acTHBIN CIy4al S9K30TEPMHUUYECKUX PEAKIIUM.

Ckopoctp xuMuueckord peakiuu. CKOpOCTh XMMHUYECKOM peakUuuu. 3aBHUCUMOCTh
CKOPOCTHM XHMHYECKOM peakUuud OT MPUPOAbl pEarupyroliux BeLIECTB, KOHILIEHTpAIHH,
TEMIIepaTyphl, IJIOMAAM ITOBEPXHOCTH CONPHUKOCHOBEHUS M Karaiu3aTtopa. Peakuuu romo- u
rereporeHHble. lloHsATne o Karanusze M Karaiauzatopax. DepmMeHTH Kak OuOIOrHyYecKue
KaTaJIu3aToOpbl, 0OCOOCHHOCTH UX (YHKIIMOHUPOBAHHUSI.

OOpatumocth xumuueckux peakuuid. HeoOpatumble u oOparumble XMMHYECKHE
peakiuu. CoOCTOSIHHE XHMHUYECKOTO PABHOBECHS [UISI OOpATUMBIX XUMHYECKHUX PEaKIIHiA.
Crioco0Obl CMemeHnsT XUMHYECKOTO0 PaBHOBECHSI HA MpUMEpe CuHTe3a ammuaka. [loHstue 00
OCHOBHBIX HAay4HbIX NPUHIMUIAX MPOU3BOJCTBA HA NPHUMEPE CHUHTE3a aMMHaKa WIM CEpHOM
KHUCIIOTBI.

Ponp Bogel B xumuueckod peakuuu. lcrtuHHBIE pacTBOphl. PacTBOpMMOCTE U
KJIacCU(pUKalMsg BEIIECTB IO 53TOMY INpPU3HAKY: pacTBOPUMBIC, MaJOpaCTBOPUMBIE U
HEPACTBOPHUMBIE BEILIECTBA.

DONEeKTPOIUTHl U HEIJIEKTPOIMTHI. DJIEKTpPOJIUTHUEcKas Jauccoumanus. Kuciaorsl,
OCHOBAaHUS U COJIM C TOYKH 3PEHUS TEOPUH DIEKTPOIUTHUECKON TUCCOLMALINH.

XWUMUYECKHE CBOMCTBA BOJbI; B3aUMOAECHCTBHME C METalaMH, OCHOBHBIMH U
KHUCIOTHBIMM ~ OKCHJAMH, pa3jio)keHHMe u o0Opa3oBaHUE KpUCTaJUIOrHaparoB. Peakuuun
rUpaTalii B OpPraHu4eCKol XUMHH.

I'maposnn3 opraHMyYecKMX M HEOpPraHWYecKux coefauHeHuil. HeoOpatumelil rugposus.
OOpaTuMblii THAPOIU3 COJIEH.

I'maponu3 opraHMYECKMX COEIMHEHUH U €ro IMPAKTUYECKOE 3HAYEHHUE NI MOJIy4EHUs
TUAPOJIM3HOTO CNHUpTa W MbUIa. buonornueckas posib THUIPOIM3a B IJACTUYECKOM U
HHEPreTHUYEeCKOM OOMEHE BELIECTB U SHEPTHH B KIIETKE.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OnpeneneHue
CTETEeHU OKHCIeHUs 1o ¢opmyse coenuHeHus. [ToHsaTHe 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaxusx. OKHCIEHNE U BOCCTAHOBJIEHUE, OKUCIUTEIh U BOCCTAHOBUTEIb.

DneKTpoan3. INEKTPOJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN IIPOLIECC. DIEKTPOIIN3
paciyiaBoB M pacTBOPOB Ha TMpumepe Xxjopuaa HaTpus. llpakthyeckoe mnpUMeEHEHUE
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MTOTYIEHUE ATFOMUHUS.

JemoncTpanuu. Mogenu monekyn x-OyraHa u u3oOyraHa. [Ipumepsl HeoOpaTHUMBIX
peakuii, uAYIUX ¢ 00pa3oBaHUEM OCaJKa, ra3a WK BOjAbl. B3aumozeiicTBue JINTUS U HATPHS C
Bojoit. [Tomyuenue okcuaa docdopa (V) u pacTBOpeHHE €ro B BOJE; UCIBITAHUE IMOTYyYEHHOTO
pactBopa JakmycoM. OOpaslibl KpUCTAIIIOTHIPATOB. VcmbpITaHHE PAacTBOPOB 3JEKTPOIUTOB U
HERJIEKTPOJIMTOB HA MpeAMeT Auccouuanuu. ['uaponus kapOOHATOB IIEIOYHBIX METAJIOB U
HutpaToB nuHka win ceuHua (II). IIpocTeilmre OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKLIUU;
B3aMMOJICKCTBUE IIMHKA C COJITHOW KHCJIOTOM W Xeme3a ¢ pacTBopoM cynbdara menu (II).
Mopnenb 371eKTPOIN3HOM BaHHBI IS TIOJTYyYEHUS aTFOMUHMSL.
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JlabopaTopHble onbIThl. 7. Peakuus 3aMelieHUs MEAM KEJIe30M B pacTBOPE MEIHOTO
Kymnopoca. 8. Peaknuu, naymue ¢ 00pazoBaHuEM ocajika, raza u Boabl. 9. [Tomydenue kucmopoaa
pa3oKeHUEM TMEepoKCcUaa BOAOpoJia ¢ moMombio okcuaa mapranua (IV) m karamassl ceiporo
kaprodens. 10. [ToayueHue Bogopoaa B3auMOACHCTBHEM KHCIOTHI ¢ IMUHKOM. 11. Pa3nuunble
CJIy4au THUAPOIU3a COJICH.

Tema 4. BemecTBa u UX cBoiicTBa (9 1)

B3aumopeiicTBue MeTaquioB € HeMeTalaMu  (XJIOPOM, CEpOM U KHUCIOPOIOM).
B3auMopeiicTBrE IIETOYHBIX M LIEIOYHO3EMEIbHBIX METAUIOB C BOAOW. DIEKTPOXUMUYECKUN
PN HalpsDKEHUHM METAUIoB. B3auMmopelcTBHe METaUIOB C PAacTBOPAMM KHCIOT U COJIEH.
AmoMuHoTepMusi. BzauMonelicTBrue HATpuUs € 3TAHOJIOM U (PEHOJIOM.

Koppo3uss Meramnos. IloHsATHE O XMMHMYECKOM M JJIEKTPOXUMHUYECKOM KOPpO3UU
MeTaiioB. CriocoObl 3aIIUTHI METANIOB OT KOPPO3UH.

Hemeramnpl. CpaBHUTENbHAs XapaKTEpUCTHKA TaJOr€HOB Kak HamOosiee THUIHUYHBIX
npencraBuTenied HemeTauioB. OKUCIUTENbHBIE CBOICTBA HEMETANIOB (B3aUMOJICHCTBUE C
MeTaJulaMH W BOJOPOJIOM). BoccTraHoBUTEIbHBIE CBOWCTBA HEMETAUIOB (B3aHMMOJICUCTBHE C
0oJiee IEKTPOOTPUIIATENLHBIMU HEMETAIIIAMH M CJIOKHBIMU BELIECTBAMH-OKHCIUTEISIMH).

Kucnorel Heopranmueckue W opranudeckume. Kiaccupukanus KUCIOT. XHMHYECKHE
CBOMCTBAa KHUCJOT: B3aMMOJICUCTBHE C METAUIAMM, OKCHUAAMH METAJUIOB, TUJAPOKCHUIAMU
METaJUIOB, COJSIMH, crnupTramMu (peakuus sTepudukanun). OcoOble CBOICTBa a30THOHW W
KOHLICHTPUPOBAHHOM CEPHOI KUCIIOTBHI.

OcHoBaHMsI HeopraHuveckne u opranndeckue. OCHOBaHMS, WX KilacCU(UKALHS.
XHUMHUYECKUE CBOMCTBA OCHOBAHMI: B3aMMOJECHCTBUE C KUCIOTAMM, KHCIOTHBIMH OKCHIAMH U
coysiMH. Pa3nokeHne HepacTBOPUMBIX OCHOBAHUM.

Comu. Knaccudukanus coneit: cpeqHue, KUCIbIE U OCHOBHBbIE. XMMHUECKHE CBOWCTBA
COJIEH: B3aMMOJICMCTBHE C KUCIOTAMU, IIEI0YaMH, MeTalllaMu U cosisimu. [IpencraBurenu conen
U UX 3HayeHue. XJIOpuj HaTpus, KapOoHaT Kanblus, QocdaT Kanblus (CpeiHue COJH);
rUApoKapOOHaThl HATPUS U aMMOHUS (KHCIbIE COJM); TUuapokcokapooHaT meau (II) - mamaxur
(OCHOBHasI COJIB).

KauecTBeHHBIE peakiMy Ha XJIOPUJ-, Cylbdar-, 1 KapOOHAT-aHUOHbI, KATUOH aMMOHHUS,
katuonsl xenesa (I1) u (II0).

I'enernueckas cBsI3b MEX]y KJlacCaMU HEOPraHMYECKHX M OPraHUYEeCKUX COEIUHEHMM.
[TonsiTHE O TEHETUYECKOW CBSA3M M TEHETHUYECKUX psaax. [‘eHeTnueckuid psan Merasia.
['enetndeckuit psig Hemetama. OCOOEHHOCTH TEHETUUECKOTO PsAJia B OPTaHUYE€CKOM XUMUH.

Jemoncrpanuu. Komneknust oOpa3noB MeTauioB. ['opeHue MarHust M ajllOMUHUS B
Kuciopoae. BzanmoercTBrue MEI09YHO3EMENBHBIX METAJIOB ¢ BOJOM. B3anMoielicTBue NUHKA
C YKCYCHOM KHUCHOTOH. AntoMuHOTEpMHs. B3aumoneicTBue Meau C KOHUEHTPUPOBAHHOM
azoTHoOW kucinotod. Komnekuus obpasnoB HemeTamoB. Koyekius NpuUpoIHbIX OpraHUu4eCKUX
KucinoT.  Pa30OaBieHne — KOHIIGHTPUPOBAHHOW  CepHOW  KHMCIOTHL.  B3aumoneiictBue
KOHIICHTPHUPOBAHHOMW CEPHOM KHUCIIOTHI C CaxapoM, IEUTI0I030M 1 Meabio. OOpa3ibl MPUPOTHBIX
MHUHEpaJIOB, COJEpKAIlMX XJOpPUJ HaTpus, KapOoHar Kaimblus, ¢ocdar Kaaplusg U
ruapokcokap6onar meau (I). INamenue coapl ykcycom. KauecTBeHHbIE peakllMi Ha KaTHOHBI U
AQHUOHBI.

JlabopaTopHbie onbIThl. 12. lcneiTaHue pacTBOPOB KHCJIOT, OCHOBAaHWW M COJIEH
uHAuKaTopamu. 13. B3aumozneicTBHE CONSHOM KHUCIOTBI M PacTBOpa YKCYCHOM KHCIOTBI C
Metautamu. 14. B3aumopnelcTBue COJIIHOW KHCIOTBI M PAacTBOpa YKCYCHOM KHCIIOTBI
OCHOBaHUsAMHU. 15. BzaumopelcTBHe COJITHOM KHCJIOTBI M pacTBOpa YKCYCHOM KHCIIOTBI
consiMu. 16. ITlomyueHne u CBOMCTBA HEPACTBOPUMBIX OCHOBaHUU. 17. O3HaKoOMIIEeHHE
KOJUISKIIUSIMH: a) METajuioB; 0) HEMETaJUIoB; B) KHCJOT; T) OCHOBaHUMU; 1) MHUHEPAJIOB
OHOJOTMYECKUX MaTepUasoB, COJEPKAINX HEKOTOPBIE COJIH.

IIpakTuyeckas padora Ne2. PeneHue sKkcriepuMEHTAIBHBIX 33124 HA UICHTU(UKAITIIO
OPraHWYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

= o 0o
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YyeoHno- reMarnueckuii miaan xumus 11 kiaace

IIpunoxenne 1

No HaunmeHoBaH#e pa3iesioB M KIIFOUYEBBIX TEM Bcero gacos

1 | Crpoenue atoMa u nepuoandeckuii 3akoH J. 1. Menneneena 3

2 CtpoeHue BelnecTna 14

3 | XuMHUecKHe peakiuu 8

4 BemecTBa u ux cBoicTBa 9
Htoro: 34




KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

IIpunoxenne 2

2

Tema

KOHTPOJISt

Bun

JlaTa

Tema 1. Ctpoenue atoma u nepuoanyeckuii 3axon JI. U. Menaeseena (3 4)

1 | OGmme cBegeHUst O CTPOCHUHU aTOMa
2 | [lepuopnyeckuii 3aKOH M CTPOCHUE aTOMa
3 | CraHOBIICHUE U PA3BUTHE TIEPUOJMUECKOTO 3aKOHA U TEOPHHU

XUMHUYCCKOI'0 CTPOCHU A

Tema 2. Ctpoenue BemecTna (14 4)

4 | Uonnas xumMu4ueckas CBs3b

5 | KoBaneHtHas xumuueckast CBs3b.

6 | Merajuimueckass XUMHYECKas CBS3h

7 | BomopoaHas XuMU4ecKas CBSI3b

8 | [lonumepsl opraHnYECKre U HEOPTaHUYECKUE

9 | I'a3000pa3HbIC BEMIECTBA

10 | XKunkwue BemectBa XKectkocTh Bobl. CIOCOOBI €€ yCTpaHEHHUS.
O3HAKOMJICHHE ¢ MUHEPAILHBIMH BOJAMH

11 | TBepaple BemecTBa

12 | Jucnepcuble cucteMbl OOpasibl pa3IMUHbIX CHCTEM C KUIKON CPeou.
Koarynsmms. Cunepesuc. ddext Tunnans

13 | CocraB BeniectBa. Cmecu [IpuroroBienne AUCIEPCHBIX CUCTEM

14 | Ilony4yeHnue ra3oB U U3y4eHUE UX CBOMCTB

15 | Pemenue pacyeTHBIX 3a/1a4 ¢ UCMIOJIB30BaHUEM TIOHATHUS OIS

16 | O6o6menue mo Teme «CTpoeHHE BEIIECTBA»

17 | KonrponwsHas pabota o reme «CTpOSHHE BEIIECTBAY K/p

Tema 3. Xumnueckue peakuuu (8 1)

18 | Kimaccuduxaruss XkMUYIECKUX PEAKITUU

19 | CkopocTh XUMHUYECKOM PEaKIuu 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX
peaknuii OT pa3INYHbIX (PAaKTOPOB

20 | O6paTUMOCTh XMMHUYECKOI peakiuu

21 | Posb BOJIBI B XUMHUYECKUX PEAKITUSIX

22 | I'maponu3 B OpraHnYecKoil 1 HEOPTaHUYECKON XUMUU

23 | OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE PEAKITHH

24 | DnexTponu3

25 | II. p «Pemenne sKkcnepuMEHTAIBHBIX 33724 110 TeMe Ilp

Tema 4. BemiecTtBa u ux cpoiicraa (9 4)

26 | Mertamibl

27 | Hemeramibl

28 | Kucnotsl

29 | OcHoBaHuA

30 | Commn

31 | I'eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPTaHUUECKUX U
OPraHNYEeCKUX COCTUHEHUIN

32 | Pemenne SKCIepUMEHTATBHBIX 337124 HA UICHTU(DUKALINIO Ilp
OpPTaHWYECKUX W HEOPTaHMYCCKUX COCIUHCHHIM

33 | KonTponbHas pabota 3a kype 11 kiacca K.p

34 | UTorosslii ypox
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