MUWHHUCTEPCTBO ITPOCBEILEHU I POCCUMCKOM ®EJEPAITHN
Hupektop
T.W. beipeBa
YOV «I'ere-Iyne»

PACCMOTPEHO COTI'JTACOBAHO YTBEPXJIEHO
Hupektop 3am. nupekropa o YBP HupekTop

T.W. beipeBa C.B. Kupuiosckas T.W. beipeBa
[Tpuka3z 171/1 [Tpuka3z 171/1 ITpukaz 171/1
oT «29» aBrycra 2023 1. oT «29» aBrycra 2023 1. oT «29» aBrycra 2023 1.

y4eO0HOr0 npeaMera
«Xumug. 11 kaace»

Ha 2023-2024 y4eOHBIH Iox

YpoBeHb 00yueHusi: npoGUIbLHBIN

r. Cankr-Ilerepoypr, 2023



[HOACHUTEJIBHA A 3ATIMCKA
HopmaTuBHasi 0CHOBa IPOrpaMMbl
PabGouas nporpamMma o XMMHHU COCTaBJIEHA B COOTBETCTBUH C

1) 3axonom ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepariumy;

2) Konmenmueit MoiepHH3aUN POCCUHCKOTO 00pa30BaHus;

3) ®denmepaibHBIM TOCYIAPCTBCHHBIM 00pPa30BaTE/IbHBIM CTAHIAPTOM  CPEIAHEro OOIIero
o0Opa3oBaHUs, YTBEPKIACHHOTO MpHKazoM MuUHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoit
®epepannn ot 17.05.2012 No413;

4) Ycrasom HOY «Hemenkas mkona «Morann-Iere-1lymney;

5) VYueOnsiM mranom YOV «[ere-lllyne» ocHoBHOro ooOmiero oOpazoBaHusi (YTBEPKIEH
npuka3om aupekropa ot 29 aBrycra 2023 Nel71/1);

6) Kanenmapubim yueOHbIM rpaduxom OV (yTBep:KIEH MPUKa30M IUpeKTopa oT 29 aBrycra
2023 Nel71/1)

7) OopazoBarenbHoi nporpammoit HOY «Hemernkas mikona «Horans-I'ére-Ilyme» mus
cpenHero o0uiero o0pa3oBaHus:

8) IIpumepHOii mporpaMmoii cpeHero ooiero oopasoBanus mo xuMuu uis 11 kiacca.

Agstop: O. C. I'abpuensH.

Henu oOyuenus xumun B 11 kiacce

e (opmupoBaHue y 00y4aIOLIMXCA YMEHHS BUJIETh U IOHUMATh IEHHOCTh 00pa30BaHus,
3HAYMMOCTb XMMUYECKOI'0 3HAHUS JJIS KQX0r0 YeJI0BEKa, HE3aBUCUMO OT €ro
npodeccuoHaIbHOMN e TeIbHOCTH

® pa3BUTHE [103HABATEIbHBIX UHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN B IIpOILECcCe
IPOBEIEHUS XUMHUECKOT0 HKCIIEPUMEHTA, CAMOCTOSITEIbHOIO MPHOOPETEHNS 3HaHUH ¢
HCIIOJIb30BAHUEM PA3JIMIYHBIX UCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHCJIC, KOMIIBIOTCPHBIX, B
COOTBETCTBHUH C BOZHUKAKIIMMH )KXKU3HCHHBIMU HOTpC6HOCT${MI/I.

® BOCHHMTaHUE OTHOIIEHUS K XUMHH KaK K OTHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY O0I1e4eI0BEYECKON KYIbTYpHI.

® [IpUMEHEHUE MOJyYEHHbIX 3HAHUH U YMEHHH /U1 6€301aCHOTO MCIIOB30BaHUS BEIIECTB
U MaTepUasoB B OBbITY, CEIbCKOM XO03s5IICTBE U Ha IPOU3BOJICTBE, PELICHNE MPAKTUUYECKUX 3aa4
B [IOBCEIHEBHOM JKU3HU, IPENYTIPEXKACHNE SBICHUI, HAHOCSILNX BPE] 3J0POBbIO YETIOBEKA U
OKpY’KaroIlen cpene

e (dopMUpOBaHKE LEIOCTHOIO MPEICTABICHHS O MUPE, OCHOBAaHHOTO Ha IPUOOPETEHHBIX
3HAHUAX, YMEHUAX U CIIOCO0aX JIeATeTbHOCTH;

e TpUOOpeTeHHEe ONbITa Pa3HOOOPA3HOI 1eATEIHHOCTH, OIbITA TTO3HAHUS U CAMOIIO3HAHUS;

® TIOJrOTOBKAa K OCYIIECTBJIEHUIO OCO3HAHHOTO BbIOOpA MHAMBHUYaIbHOMN

00pa3oBarenbHON WiIH MPOodheCcCUOHATHFHON TPAeKTOPHUH.



3agauu, pemiacMpie B IPOIEcce OOyUICHHUS:

® 03HAKOMHTH YUaIIUXCS C OCHOBAMU OOI1Iel XMMUHU, OCHOBHBIMU €€ IPUHIIUIIAMU, C
MECTOM XMMHH B CUCTEME €CTECTBEHHBIX HaYK, OCBOEHHE HAYYHOIO SI3bIKA OMTUCAHUS SABJICHUM
TIPUPO/IBI

® [I03HAKOMHTH YUEHHUKOB C UCTOPHEH M COBPEMEHHBIM COCTOSTHUEM XUMHYECKON HAyKH

® JaTh IPEJCTABJICHUE O BAXHOCTH U3YYCHHS XUMHH, O POJIU XUMHH B )KH3HU JTIOJIEH, O
HEO0OXOAMMOCTH UCTIOIb30BAHMS XUMHUUECKUX 3HAHUU TTPU U3YUCHUH €CTECTBEHHOHAYYHBIX
JHCILUATUIMH

® CHCTEMaTUYECKH 03HAKOMHUTH YYCHHKOB C OCHOBHBIMHU 3aKOHAMU U TIOHATHAMHU
COBPEMEHHOM O0IICH XUMHUH

e BBIPa0OTATh HABBIKH PEIICHHSI PACUCTHBIX 33/1a4, HAIIMCAHUS YPABHEHUH pa3IMuHbIX

THUIIOB peaKHHﬁ, peIcHusT OCHOBHBIX BUAOB (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX 3aJa4

® [IOATOTOBUTH YUAIIUXCS K CO3HATEIIbHOMY OCBOCHUIO OCHOB XUMHUYECKON KapTUHBI MUPA,
a TaKKe K U3yYEHUIO CMEXHBIX TUCHUILINH (Ononoruu, pusuku, ObX), ncnons3yrommx

XUMHUYCCKYIO TCPMUHOJOTUIO Y TPUHIHUIIbI

OCHAIIEHME YYEBHOI'O ITPOLIECCA

YMK «Xumus. Yriy0aeHHbli ypoBeHb. 11 Kiaace»

1. Xumus. Yrinyonenusid ypoenb. 11 kiacc. YueOnuk (aBtopsl O.C. I'abGpuensH, I'.T.
JIsicoBa). 400 c.

2.Meroanyeckoe nocobue. YriyOnaeHHslii yposenb. 11 kmacc (aBtopsl O.C. I'abpuensH,
I'.T". JIeicoma). 160 c.

3.Kuura ans yunrens. 11 kiacc. Yacts |. ITocobue s yuureneit (aBropst O.C. ['abpuensH,
I'.T". JIeicora, A.I'. Beenenckas). 320 c.

4.Kuwra nns yuunrens. 11 knace. Hacts |l. ITocobue nist yuureneii (aBropst O.C. ['abpuensH,
I'.T". JIeicora, A.I'. Beenenckas). 320 c.

5.Kontponsuble u mpoBepounble pabotel k yueOHuky O.C. I'aOpuensna, I'.I'. JIbicoBoit
«Xumus. Yrinyonenasiii ypoBenb. 11 kmace» (aBropst O.C. Nabpuensn, JI.U. Acanosa). 160 c.

6.Konrponbasle paborsl k yueOHuky O.C. T'abpumensna, I'.I. JlbicoBoit «Xumws.
Yrny6nennsiit ypoens. 11 kiace» (aBropst O.C. IN'abpuensin, JI.V. Acanosa). 96 c.

7.Xumnueckuil skcrnepuMmeHT B mikoie. 11 kmace (aBtopsl O.C. T'abpuensn, W.T.
OctpoymoB). 208 c.

8.ITocobue o xumuu g noarotroBku k EI'D (aBtopet O.C. I'abpuensn, N.I'. Octpoymos,
C.A. Cnankog). 304 c.

9.Xumus. Yriayonenusiii ypoBenb. 11 kinacc. DnexkTpoHHas popma yueOHHKA.

NHOOPMALUMNOHHBIE CPEJICTBA

1. http://www.alhimik.ru TIpencraBieHbl pyOpUKH: COBEThI AOUTYPUEHTY, YUYHUTEIIO
XMMHH, CIPAaBOYHUK (O0YEeHB OOJbIIAs MOAOOpKa TaOJIHIl U CIIPABOYHBIX MAaTEPHAIOB), Becemas
XHMMHUS1, HOBOCTH, OJTUMITHA]IBI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUICCKUX CBEICHHA).

2. http://www.hij.ru XXypHan «XuMus 1 )KHU3HB)» MOHATHO U 3aHUMAaTEILHO PAacCKa3bIBacT
000 BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI JKUBEM.



http://www.alhimik.ru/
http://www.hij.ru/

3. http://chemistry-chemists.com/index.html DnexTpoHHBIN KypHaT «XUMHKHA ¥ XUMHUSD»,
B KOTOPOM IPEACTAaBICHO MHOXXECTBO OIBITOB 10 XWMHH, 3aHHUMATEIbHOH HH(pOpMAIUH,
MI03BOJISIIONICH YBJIEYb YIYCHUKOB IKCIIEPUMEHTAILHON YaCThIO MPEIMETa.

4. http://c-books.narod.ru BeeBo3morkHast auTeparypa mo XuMHuH.

5. http://www.drofa-ventana.ru M3BecTHoe u3aaTesbCTBO Y4eOHO# auTepaTypbl. HOBUHKH
HayYHO-IIOMYJIIPHBIX ¥ 3aHUMATEJIbHBIX KHUT 110 XHMUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJBHBIA MOPTAT  CO
CCBUIKAMH Ha 00pa30BaTEIbHBIC CAWTBHI 10 XUMHHU.

7. www.periodictable.ru CoopHuK craTeil 0 XUMUYECKUX 3JIEMEHTAaX, HILUTFOCTPHUPOBAHHBIH
IKCIIEPUMEHTOM.

CornacHo 00pa3oBaTeIbHOMY CTAaHAAPTY 271A6Hble Welu CPETHEro o0Iero 00pa3oBaHus:

1) ¢opmupoBaHUe 1EIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETECHHBIX
3HAHUAX, YMEHUSIX U CIIOCO0AX EITEeIbHOCTH;

2) mpuOOpeTeHHe ONbITa Pa3HOOOpa3HON  JAEATCNBHOCTH, OIbITA ITIO3HAHUSA U
CaMONIO3HAaHUS;

3) moAroToBKa K  OCYIIECTBJCHUIO  OCO3HAHHOIO  BBHIOOpAa  WHAMBHIYaJTbHOU
0o0pa3oBaTenbHOI WU NpodeCCHOHATBHON TPACKTOPHH.

Bonpmioit Bkag B JOCTMDKEHHE ASTHX LEJNEeH CpPEIHEro oOmero oOpa3oBaHHS BHOCUT
uzyuenHue XumMuu Ha y2ayoieHHOM ypoeHe, KOTOPOE NPU3BAHO 0DeCneuumb.

e popMUpoOBaHUE CUCTEMBl XUMHUYECKMX 3HAHMH KaKk KOMIIOHEHTa HE TOJIBKO
€CTECTBEHHOHAYYHOU KapTUHBI MHUpPa, HO U HAy4YHOU KapTUHBI MUPAa;

® pa3BUTHE JIMYHOCTH OOYyYarolUXcsd, WX HUHTEJUIEKTyaJlbHOE UM  HPaBCTBEHHOE
COBEPILICHCTBOBAaHUE, (OPMHUPOBAHME y HHUX TyMaHUCTHYECKHX OTHOIICHUH HKOJIOTHYECKU
1eJIeCO00Pa3HOTO0 MOBEACHHUS B OBITY M TPYIOBOM JACSITENbHOCTH;

¢ BEIPa0OTKY y 00yUaIOUINXCsl IOHUMaHUS 00LIECTBEHHON MOTPEOHOCTH B pa3BUTUU XUMUH,
a Takke (OPMUPOBAHME Y HHUX OTHOIIEHUS K XHMMHUU Kak BO3MOXKHOM oOnactu Oynyiei
npoecCHOHANBHOM EATEeIbHOCTH WM JAESATEIbHOCTH, B KOTOPOH XMMHUYECKHUE 3HAHHUS UMEIOT
npodUIMpyIOUIMii cTaTyc;

¢ popMHUpOBaHUE HABBIKOB AKCIEPUMEHTAIbHOM U MCCIEI0BATEIbCKON JEATEIbHOCTH,
YCIIEUIHOTO YYacTHs B MyOJIMYHOM MPEJCTABICHUN PE3yJIbTaTOB TaKOW AEATEIbHOCTH;

® BO3MOXHOCTb Y4aCTUsI B XUMHUYECKUX OJIMMIIMAIAX Pa3JINYHbIX YPOBHEW B COOTBETCTBUU
C JKeJIaeMbIMHU pPE3yJIbTaTaMU U aJICKBATHOW OIIEHKON COOCTBEHHBIX BO3ZMOXHOCTEI;

e (hopMHUpOBaHKE YMEHUI 0€30MMacCHOT0 OOPAIICHHS C BEIECTBAMH, UCIIOJIb3YEMBbIMH B OBITY
U TIPOU3BOJICTBEHHOM cepe;

® yMEHUE OOBACHATb OOBEKTHI M MPOLECCHl OKpYXKaloled cpenpl — MPUPOAHOM,
COLIMAJILHOM, KyJIbTYPHOM, TEXHUYECKOH, - UCIIOJIb3YS I 3TOTO XMMUYECKHUE 3HAHUS;

® [IOHMMAHHE LIEHHOCTH XUMHYECKOI'O S3bIKa, BBIPA)KEHHOTO B BEpOAJIbHON U 3HAKOBOM
dopMax, Kak COCTaBHOW 4YacTH pPEUYEBOM KYJIbTYpbl COBPEMEHHOI'O CIIELMAIMCTAa BBICOKOM
KB (DUKALIHH.

O0mas xapakTepucTHKA Y4eOHOro Kypca

OcobeHHOCTH cofep)kaHusl yriyOlneHHoro oOy4yeHMs XHMHM B CpeJHe IKoJje
0o0ycCIIOBJIeHbl clenu(UKON XUMUM KaK HayKd W TOCTaBJICHHBIMU LedsiMU. OCHOBHOM
COJIEp/KaTeIbHOM 3a7auell XUMHUHU SBIFIOTCS H3Y4YEHHE COCTaBa M CTPOEHHUS BEILECTB,
3aBHCHUMOCTH HUX CBOMCTB OT CTpPOEHHUA, IOJYy4YEHHE BEIIEeCTB C 3aJaHHBIMU CBONCTBaMH,
HCCIIEJOBAHNE 3aKOHOMEPHOCTEM XMMHYECKUX PEAKIUI M IMyTeW yNpaBlIE€HUS UMM B LEIAX
MOJTyYeHUST HY>)KHBIX OOIIIECTBY BEIIECTB, MaTeprasoB, sHepruu. [loaTromy B paboueli mporpamme
10 XMMUH HAILIUIM OTPaXEHUE OCHOBHBIE COJEPKATEIBbHbIE INHUU:

e «BemectBo» - 3HaHUS O COCTaBE U CTPOCHMHU BEUIECTB, UX BAXKHEHIINX (pU3NUECKHX U
XUMHUYECKHX CBOMCTBaX, OMOJIOTMUECKOM JIeHCTBUY;


http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

o «XUMHYECKasi PeaKIUs» - 3HAHUS 00 YCIOBHSIX, B KOTOPBIX MPOSBIIAIOTCS XUMHUYECKHE
CBOICTBa BEIECTB, CIIOCO0AX YIPABICHUS XUMUYECKUMU TPOIIECCAMU;

o «[IpuMeHeHME BEUIECTBY - 3HAHMSI U OIBIT MPAKTHYECKON NEATEILHOCTH C BEUIECTBAMH,
KOTOpbIe HanboJsiee 4acTo YMOTPEOISIOTCS B MOBCEIHEBHOW JKU3HHU, HIMPOKO HCIOIB3YIOTCS B
MIPOMBIIIJICHHOCTH, CEJIbCKOM XO035HCTBE, Ha TPAHCIIOPTE;

o «[lonmyuyeHue BemecTB» - 3aKOHOMEPHOCTH OpraHu3anul U (QYHKIHOHUPOBAHUS
BXHEHIIINX XUMHUYECKUX TTPOU3BOJICTB;

® (SI3BIK XMMHUU» - CUCTEMa BaXXHEHUINNX MOHSATUH XUMHUU M TEPMHUHOB, B KOTOPBIX OHHU
OMKCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB, T.€. UX Ha3BaHWs (B TOM YHUCIE U
TPUBHAJIBHBIC), XUMUUECKUE (OPMYIIBI H YpaBHEHHS, a TAK)KE MpaBUIIa IepeBoia HH(popMaIuu ¢
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMUU U OOPATHO;

¢ «KonuyecTBeHHbIE OTHOLICHHS» - CHUCTEMa pAacCUeTHBIX YMEHHUH M HaBBIKOB JUIA
XapaKTePUCTHKH B3aMMOCBSI3M KaYeCTBEHHON M KOJMYECTBEHHON CTOPOH XMMHUYECKUX OOBEKTOB
(BemiecTB, MaTEpHUAIIOB U IIPOIIECCOB);

o «Teopus M mpakTHKa» - B3aUMOCBSI3b TEOPETUYECKHX 3HAHUH U XUMHUYECKOTO
IKCIIEPUMEHTA, KaK KPUTEPUsI ICTUHHOCTH U UCTOYHUKA TTO3HAHUSI.

MecTto npeamera B yueOHOM ILIaHe.

®denepalibHbII rocyAapCTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT MIPELyCMaTPUBAET U3yUEHUE
Kypca XHMHHM B CpeJHEHl IIKoJleé KaK COCTaBHOM 4YacTH MpPeaMETHOH  o0yacTu
«EcTecTBeHHOHAYYHBIE TIPEMETBDY.

B basucHom yueOHOM I1aHe cpelHel IIKOJbl XMMHUS BKJIO4YeHa B pazzien «ConepikaHue,
dbopmupyeMoe ydacTHHKaMHu 0Opa3oBaTelbHOrO mporecca». JlaHHas pabouas mporpamma
npenHa3HayeHa A 00ydaroluXxcs, KOTOpble BRIOpATu XUMHIO AJI1 U3Y4YeHHs] Ha MPOPHILHOM
YPOBHE.

Ota nporpaMma 1Mo XUMHH JJis CPeHero o0Iero oopasoBaHus Ha NMPOPUILHOM YpPOBHE
cocTaBlieHa U3 pacdera 3 daca B Henmelnro B o0beme 105 ydeOHbIxX gacoB. M3yueHue aToro Kypca
JTaeT BO3MOXKHOCTD BBIITYCKHUKY CpeIHEH HIKOJIbI yeremHo caath EI'D mo xumuu kak mpenMera
0 BBIOODY.

Pe3yabTaTrsl 0cBOCHUS Kypca.

JlesaTenbHOCTh yUUTENs B 00yYeHUH XUMHUH B CpeIHEH LIKOJIE JOJDKHA ObITh HAaIllpaBJIeHA Ha
JOCTHXKEHNE 00YUaroIUMHUCA CIETYIOIINX AUYHOCHHBIX Pe3YIbMamos:.

- B IIEHHOCTHO-OPHUEHTAIMOHHOW cdepe - ocosHanue POCCUUCKONW TIpa)kTaHCKOU
UJEHTUYHOCTHU, TaTPUOTHU3MA, YyBCTBA FOPAOCTH 33 POCCUICKYI0 XUMUYECKYIO HAYKY;

- B TPYAOBOM cepe — comosrHocmb K 0OCO3HAHHOMY BBIOOPY JaiibHeHIei o0pa3oBaTenbHON
TPAeKTOPHUH B BBICUICH LIKOJIE, I/1e XUMHUS SABJIIETCS TPOUINPYIOLIEH TUCIUILINHOM;

- B IO3HABATEJIbHOM (KOTHUTUBHOM, MHTEIUIEKTyalIbHON) cepe — ymenue ynpaBiasiTh CBOCH
MO3HABATEJILHON JEATENbHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K 00pa30BaHUIO, B TOM 4YHCIIE
camM000pa30BaHMI0, HA MPOTSHKEHUN BCEH >KU3HM; CO3HATENbHOE OTHOILIEHHE K HEMPEPhIBHOMY
00pa30BaHUIO KaK yCJIOBUIO YCHENIHOW MpPOo(ecCHOHaNbHON U OOIIECTBEHHOW ACSTEIHHOCTH,
(dopMHpOBaHNE HABBIKOB SKCIIEPUMEHTAILHON M HCCIIEA0BATENBCKON JESITeIbHOCTH; yJyacTue B
nyOJMYHOM MpPENCTaBICHUM PEe3yJIbTaTOB CAaMOCTOSATEIbHOW I103HABATEIbHOW J1EATENbHOCTH;
ydacTHe B NPO(UIBHBIX OJMMIINANAX Pa3IMYHBIX YPOBHEH B COOTBETCTBUHU C >KEIaeMBIMH
pe3yJibTaTaMU U aJICKBATHOM CaMOOLIEHKOM;

- B chepe cOepexeHHsI 30pOBbS — NPUHATHE M peanu3alus LEHHOCTEH 30pOBOTO U
Oe30macHOro oopasa *KHU3HHU, HEMPHUATHE BPEIHBIX TPUBBIYEK (KYpPEHHUS, yIOTPEOICHUSI aTKOTOJIf,
HapKOTHKOB) Ha OCHOBE 3HaHHWIl O CBONCTBAaX HApKOJOTMYECKUX M HAPKOTUYECKHX BEILECTB;
coOirofieHre MpaBWJI TEXHUKHU O€30MacHOCTH MpHu paboTe ¢ BellecTBaMU, MaTepualaMud U
npolieccaMu B yueOHOI (Hay4qHOI) J1abopaTopun 1 Ha POU3BO/ICTBE.



Memanpeomemmusvie pe3yibmamosl 0C60€HUA GbINYCKHUKAMU CPEOHell WIKOIbl Kypca
xumuu:

- UCNOIb306aHUe YMEHUM W HABBIKOB PA3JIMYHBIX BUJOB I03HABATEIBHOW JESATEIBHOCTH,
IPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS (CUCTEMHO-UH(OPMAIIMOHHBIN aHAIN3, HAOII0IeHHE,
U3MepeHne, MPOBEJCHUE SKCIIEPHUMEHTa, MOJCIUPOBAHKE, HCCIEIOBATEIbCKAs AEATEIbHOCTD)
JUISL U3YUYEHUS Pa3IMYHbIX CTOPOH OKPY’KAIOLIEH IeHCTBUTEIbHOCTH;

- gladenue OCHOBHBIMU HHTEJUICKTYaJIbHBIMH OIEpanusaMu: (HOpMyIHpPOBKA THIIOTE3bI,
aQHAJIN3 U CUHTE3, CPABHEHUE M CUCTEMAaTU3alllsl, BbISIBJIEHUE IPUUYUHHO-CIICJCTBEHHBIX CBSI3EH U
MIOMCK aHaJIOTOB;

- no3nanue 0ObEKTOB OKPYKAIOILEr0 MUpa OT 00IIero Yyepe3 0COOEHHOE K eIMHUYHOMY;

- YMeHue TeHEPUPOBaTh UJICU U ONPEAEIATh CPEICTBA, HEOOXOIUMBIE JUISl UX pealn3aluy;

- YMeHue OTPeeTIATh LIeH U 3a7a4ll IeTeIbHOCTH, BEIOMPATh CPEACTBA PeaTn3alui 1eu
Y IPUMEHSATH UX Ha MPAKTHKE;

- UCNONIb306aHUe PA3IWYHBIX WCTOYHHMKOB JUIS TOJyYEHHs] XUMHUYECKOW HHGOpMAIH,
MOHMMAaHHUE 3aBUCUMOCTU cofepxaHus U (QopMbl TMpeAcTaBieHUus HHPOpMALMHM OT Ienei
KOMMYHMKAIMH U aJpecaTa;

- yMeHue TPOAYKTUBHO OOMIAThCS M B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NeSITeTbHOCTH, YYUTHIBATh MO3UIMU APYTHX YYACTHUKOB JEATEILHOCTH, 3PPEKTUBHO pa3peniaTh
KOH(JIUKTHI,

- 20mMO6HOCMb W CIIOCOOHOCTh K CaMOCTOSTEIbHOM MH(POPMalMOHHO-TIO3HABATEIbHOM
JESTENIbHOCTH, BKIIIOYash YMEHUE OPUEHTHUPOBATHCA B Pa3IUYHBIX HMCTOYHUKAX HH(MOpMaLNU,
KPUTUYECKH OLICHUBATh M WHTEPIPETUPOBATh HH(POPMALUIO, TOIYYAEMYI0 H3 Pa3INnYHBIX
HMCTOYHHMKOB;

- YMeHue UCTIONb30BaTh CPeICTBAa HH(OOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
(manee — UKT) B pemnieHMH KOTHUTUBHBIX, KOMMYHHMKATHUBHBIX M OpPraHMU3AIIMOHHBIX 3a/a4 C
co0uroIeHreM TpeOOBaHUI HIPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, THTHEHBI, pECYpCOCOepeKeHHUS,
MIPABOBBIX U ATHUECKUX HOPM, HOPM MH(DOPMALIMOHHON OE30MMaCHOCTH;

- @nadeHue S3bIKOBBIMH CPEJICTBAMHU, B TOM YHCJIE U SI3bIKOM XHMHH, - YMEHHUE SICHO,
JIOTUYHO U TOYHO M3J1arath CBOIO TOUYKY 3PEHUs, UCIIOIb30BATh aJICKBAaTHBIC SI3bIKOBBIE CPE/ICTBA,
B TOM YHCJI€ U CUMBOJIbHBIE (XUMUYECKHE 3HAKH, (POPMYIIBI U YPABHEHHS).

Ilpeomemnvimu pezynomamamu U3y4eHus XMMUHU Ha yIIIyOJICHHOM yPOBHE Ha CTYNEHU
cpemHero o0miero o0pa3oBaHus SBISIOTCS:

1) snanue (nonumanue) XxapaxmepHvlx NPUHAKOS BANCHEUMUX XUMUUECKUX NOHSMULL
BEIIECTBO, XWMUYECKUHN IJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE AaTOMHBIE U MOJIEKYJIIPHbIE
Macchl, MOH, M30TOINbI, XMMHYECKas CBA3b (KOBAJIEGHTHAs MOJISIpHAs W HEMOJsApHas, MOHHAsd,
MeTaJIJINYeCcKasi, BOJOPO/IHASA), AIEKTPOOTPHULATEIbHOCTD, AJNIOTPONHSI, BAJIEHTHOCTb, CTEIEHb
OKHCIICHHsI, MOJIb, MOJISIpHasl Macca, MOJISIpHBIH 00bEM, BELIECTBA HOHHOTO, MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS, PAaCTBOPHI, AJIEKTPOJIUTHI U HEDJIEKTPOIUTHI, FIEKTPOIUTHYECKAS
JUCCOLMAIUs, TUIAPOJIU3, OKHUCIUTENb W BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBIICHHE,
AIIEKTPOJIN3, CKOPOCTh XHWMHUYECKOM peakluu, KaTalu3aTopbl M KaTalu3, oOpaTMMOCTh
XUMHUYECKHX DPEaKLUH, XMMHUYECKOE PAaBHOBECHE, CMELICHHE DPAaBHOBECHs, TEIIOBOM 3(dext
peakuuu, YIJIEpOOHBIM CcKejleT, (QyHKIMOHANbHAs TpyIna, H30oMepus (CTPYKTypHas U
IPOCTPAHCTBEHHAs]) U TOMOJIOTHsSI, OCHOBHBIE THIIbI (COCAMHEHUS, Pa3I0KEHUs, 3aMELIeHHUS,
oOMeHa), BuAbl (TUIPUPOBAHUS W JETUIPUPOBAHMS, TUApATAlMd W JeTUJpaTaluu,
MOJIMMEPU3ALMHN U JIENOJUMEPU3ALINH, TOJUKOHACHCAUN U U30MEPU3ALNN, KaTaIUTHUECKUE U
HEKaTaIUTUYECKHUEe, TOMOT€HHbIE M TeTepOTreHHble) U Pa3HOBUIHOCTU ((epMEeHTaTUBHBIE,
TOpeHus, ITepUPUKALINU, KPEKHHTa, pUPOPMHUHTA) PEaKIIUH B HEOPIraHUYECKOM 1 OpraHMYecKon
XUMUH, TOJIUMEPBI, OMOJIOTMYECKH aKTUBHbBIE COSMHEHMUS,

2) GvisGICHUe B3AUMOCEA3U XUMUUECKUX NOHAmMuUL JUIS OOBSICHEHHS COCTaBa, CTPOCHHS,
CBOMCTB OTAENBHBIX XUMUYECKUX OOBEKTOB U SIBJICHUI;

3) npumerneHue OCHOBHBIX NOIONCEHUU XUMUYECKUX Meopuil. TEOPUU CTPOCHHUS aToMa U
XUMUYECKOM cBs3u, Ilepmonnueckoro 3akoHa u Ilepmoanueckod CHCTEMBI XUMHUYECKHX



sneMmeHToB /I. 1. MenaeneeBa, TeOpUn 3JIEKTPOJIUTHUECKON THUCCOLMAIIMN, IPOTOHHON TEOPHUH,
TEOPUU CTPOEHHUSI OPraHUYECKUX COCIMHEHUN, 3aKOHOMEPHOCTEN XUMUYECKOW KUHETUKUA — IS
aHaJIM3a COCTaBa, CTPOEHUS U CBOMCTB BELIECTB M IPOTEKAHUS XUMHUYECKHUX PEaKIIM;

4) ymenue knaccugpuyuposams HEOPraHMIECKUE U OPraHUIECKUE BEIIECTBA 110 Pa3InYHbIM
OCHOBAaHUSIM;

5) yemanosnenue 63aumoceszeti MEX1y COCTABOM, CTPOCHUEM, CBOMCTBAMU, TPAKTHUECKHM
IIPUMEHEHUEM U MOJTYYEHUEM BAKHEHIINX BEIICCTB;

6) sHanue ocrnos xumuyeckou HomeHKIamypsl (TPUBHATBHOW 1 MEXKIYHAPOIHOM) U yMEHHE
Ha3BaTh HEOPIaHUYECKHUE M OpraHUYECKHE COeIUHEHNUs 110 (opMyJsie U Ha000pOT;

7) onpedenenue: BAIICHTHOCTH, CTCIICHH OKHCJICHUS XUMHYECKUX DJIEMEHTOB, 3apsioB
MOHOB; BHMJIOB XMMHYECKHX CBA3€H B COCIUMHEHUSAX M THUIIOB KPUCTAJUIMYECKHUX PEILIETOK;
IIPOCTPAHCTBEHHOT'O CTPOEHUS MOJIEKYJI; TUIIA TUIPOJIN3a U XapaKTepa cpebl BOJHBIX PACTBOPOB
COJICH; OKHCIIUTENsI M BOCCTAHOBUTEJNA; OKHUCICHHMS M BOCCTAHOBJICHMS; NPUHALIEKHOCTU
BEUIECTB K Pa3JUYHBIM KJIACCAM HEOPraHMUYECKHUX U OPraHMYeCKHX COEIMHEHUM; TOMOJIOrOB U
W30MEPOB; THUIIOB, BHUJOB M Pa3HOBUJHOCTEH XMMHMYECKHX DPEAKUUN B HEOPraHWYECKOH U
OPraHUYEeCKON XUMHUHU

8) ymenue xapaxmepuzosamo: S-, p- 1 0-3]IEMEHTHI 110 UX NOJNOKEeHUIO B [lepromuueckoii
cucreme J[.M. Menneneesa; o0ume XMMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — METAUIOB U
HEMETAJUIOB; XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX WU OPraHUYeCKUX
COeIUMHEHMH B IIaHEe 001Iero, 0COOEHHOI0 U €AMHUYHOIO;

9) obvscHeHue: 3aBUCUMOCTH CBOWCTB XHMHYECKHX 3JEMEHTOB M UX COCIMHCHHUI OT
nosioxkeHus sneMeHTa B Ilepmonnueckoit cucreme [I.M. MenneneeBa; npupoabl XUMUYECKOU
CB3M (MOHHOM, KOBAJEHTHOM, METa/NINYeCKOH, BOJOPOJHON); 3aBUCUMOCTH CBOMCTB
HEOPraHMYECKHUX M OPraHMYECKUX BEIIECTB OT UX COCTaBa U CTPOEHUS; CYIIHOCTH M3YyYEHHBIX
BUJOB XUMHMUYECKUX PpEAKIMI: 3JIEKTPOJIUTHYECKOW JUCCOLMAIMM, WOHHOTO OOMEHa,
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX; BIMSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKuuy U Ha CMEIEHUE XUMHUYECKOIO PABHOBECHUS; MEXAHU3MOB IIPOTEKAHUS PEAKIIMM MEXIY
OpraHMYECKUMHU U HEOPTaHUYECKUMU BEILIECTBAMU;

10) ymeHMe: COCTaBIATh YPaBHEHHUS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C
MOMOIUIbI0 METO/Ia 3JIEKTPOHHOrO OajlaHca; MPOBOJAUTH PACUETHI 110 XMMHUYECKUM (QopMmysiaM U
YPaBHEHMSIM; IPOBOIUTh XUMUYECKUI IKCIIEPUMEHT (J1abOpaTOpHBIE U NMPaKTHUECKUe paboThl) ¢
coOnrofeHreM TpeOOBaHMM K TpaBUJIaM TEXHUKM O€30IMacHOCTH NMpH paboTe B XUMHUYECKOM
KabuHere (J1abopaTropun).



COJEPXAHUE KYPCA

IIpodunbublii ypoBens. 11 kiaace

Benymas unes kypca xumuu 11 kiacca — €IMHCTBO HEOPraHUYECKON M OpPraHUYECKOM
XMMHHA Ha OCHOBE OOLIHOCTH TOHSATHH, 3aKOHOB W TEOpHH, a TakkKe OOIMUX MOAXOJO0B K
KJaccu(UKalUU OPraHUYEeCKUX U HEOPraHMYECKHX BELIECTB M 3aKOHOMEPHOCTSIM IPOTEKaHMs
XUMHYECKHX pEaKUWid Mexay HUMU. Takoe MOCTpOoeHHEe Kypca oOmedl XUMHHM MO3BOJSET
IIOJIBECTU y4alIUXCs K IOHUMAaHUIO MaTEPUAIILHOCTH U II03HABAEMOCTH €IMHOIO MUPA BEILECTB,
IPUYUH €r0 KPaCOYHOI0 MHOI000pasusi, BceoOulel cBs3u siBJIeHUN. B cBOrO ouepenp, 310 maer
BO3MO>KHOCTb Y4aIIUMCS HE TOJIBKO JIy4llle YCBOUTh XUMUYECKOE COACPKAHUE, HO U ITOHATH POJIb
Y MECTO XMUMHUHU B CUCTEME HAYK O NIPUPOJE.

Takoe mocrpoeHue Kypca XMMHUM IO3BOJISIET B IOJHOM Mepe HMCIIOJIb30BaTh B O0yYEHUH
OTepaliy MBILUICHUS: aHAJIU3 U CHHTE3, CPABHEHUE M AaHAJIOTHIO, CUCTEMATH3AIMIO M 0000IIIeHHE.

OBIIAS XMMUAL. 11 kaace

Ctpoenue atoma

ATOM - CcHOXHas 4acTHul a ATOM — ClIoKHas yacTula. Jloka3aTeabcTBa CI0XKHOCTU
CTPOECHHS aTOMa: KaTOJHbIE U PEHTTEHOBCKUE JTy4H, PoTodPPEeKT, paanoakTUBHOCTb. OTKpHITHE
JJIGKTPOHA, MPOTOHA W HeWTpoHa. Moxemu crpoenuss atoma (Tomcona, Pesepdopna, Bopa).
Makpomup u Mmukpomup. KBaHTOBO-MEXaHUUYECKHE MPECTABICHUS O CTPOCHUHU aToMa.

CocTOossHHME DIEKTPOHOB B aToMe. HyKIOHBI: IPOTOHBI U HEHTPOHBI.
Hyxmunet. M306aps! u n3otonsl. KBaHTOBO-MeXaHWYeCKUE TPEICTABICHUS O IPUPOJIE IIEKTPOHA.
[Tonsatue 00 OSJEKTPOHHON OpOUTATM © OJIEKTpOoHHOM obnake. [IpaBuia 3amoIHEHUS
SHEPreTUYeCKUX YypOBHEW u opOuTaneid osnekTpoHamu. [IpUHIMI MHUHHMyMa SHEPTUU.
DNEKTPOHHBIC KOH(UTYpAIK aTOMOB M HOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS aTOMOB
Xpoma, Mequ, cepedpa u Jip.

BaneHTHBE BO3MOXHOCTHU AaTOMOB XMMHUUYECKHUX DIEMEHTOB.
BanentHble 31ekTpoHbl. BaleHTHBIE BO3MOXXHOCTH aTOMOB XHMHMUYECKHUX  DJIEMEHTOB,
00yCJIOBJICHHBIE pa3nu4YHbIMH (akTopamu. CpaBHEHHUE TOHATUN «BaJEHTHOCTBHY» M «CTEIMEHb
OKHUCIICHUSD.

[Tepuoanunueckuit 3axkoH U [lepuoagunuueckass cucTeMa XUMHYECKUX
snemednToB [ MU MenneneeBa u ctpoeHue atoMa. [Ipeanocbuiku OTKpBITHS
[Tepuoanueckoro 3akoHa. OTkpeiTHE 3aKkoHA. [lepBas popmynuposka [lepuonuyeckoro 3akoHa.
Crpykrypa Ilepuoauyeckoit cuctemMsl 31eMeHTOB. COBpEMEHHBIE TPEICTABICHHS O XUMUYECKOM
anemente. Bropas dopmynupoBka Ilepuomnueckoro 3akona. Ilepuommyeckass cucrema u
crpoeHue aroma. PU3HYECKHUNM CMBICH NOPSAKOBOIO HOMEpa 3JIEMEHTA, HOMEPOB TPYIIBI U
nepuona.  Ilepmoanyeckoe  M3MEHEHHME  CBOMCTB  JJIEMEHTOB:  paauyca  aroMma,
ANEKTPOOTPULATENIBHOCTU. [IpUUMHBI U3MEHEHUSI METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
AJIEMEHTOB B Tpynmax M Mepuojax, B TOM 4YHCiI€ U B Oonpmmx. Tperbs GopMyTupoBKa
[lepnonnueckoro 3akona. 3Hauenue Ilepumonnueckoro 3akona u Ilepuoanueckoil cucTemMsl s
pa3BUTHS HAYKU U IOHUMAHUS XUMHUYECKON KapTUHBI MUPA.

Jemoncrpanuu. ®orosddexr. Karonnsie nyun (37eKTpOHHO-TyUYeBbIE TPYOKH), MOJEIN
ANIEKTPOHHBIX 00JakoB (opOuTaneil) pasnmuuHoil (opmbl. PaznuuHbie BapwaHThl TaOIHUIT
[Tepuoanueckoit cuctembl xumuueckux siemeHToB J[.M. MenneneeBa. OOpasibl TPOCTBIX
BEIIIECTB, OKCHJIOB M THAPOKCUIOB JIEMEHTOB 3-TO MEPHO/IA U IEMOHCTPAIUS UX CBOMCTB.

Crtpoenue BemecTBa. /[UcnepcHbIe CHCTEMBI.

XumMuueckas cBA3b. EqUMHAagS nmpupoga XUMHUYECKOU CBA3HU.
[ToHsITHE 0O XMMHUYECKOH CBS3H KaK MPOIIECCE B3aUMOJICHCTBUS aTOMOB C 00pa30BaHUEM MOJIEKY,
HMOHOB M pajukaioB. Buael xumuueckoil cBsizu. AMOpQHBIE U KPHUCTAUIMYECKUE BEIECTBA.
HNonnass xummuueckass cBsi3b. JUMoiabHBIE MOMEHT cBsi3u. CBOMCTBAa BEIIECTB C HMOHHOMU
KPUCTAJUIMYECKOM pEelIETKOM.



KoBasienTHast cBsi3b. MeTOJ BaJIeHTHBIX CBSI3eM B 0Opa3OBaHMM KOBAJCHTHOM CBS3H.
DIIEKTPOOTPULIATENLHOCTh U PA3HOBUIHOCTH KOBAJICHTHOM CBSI3M 110 ATOMY MPU3HAKY: MOJSpHAs
u HenouisspHasi. Crioco0 nepeKkpbIBaHUs AIEKTPOHHBIX OpOUTaliel U Kilaccu(uKalus KOBAJIEHTHBIX
CBsI3€H MO ATOMY MPU3HAKY: G- U T-CBSI3U. KpaTHOCTh KOBAJIGHTHBIX CBSI3€H M UX KIIACCHU(UKAIUS
[0 TOMY NPU3HAKY: OJAMHAPHAs, ABOWHASA U T.A. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3U:
O0OMEHHBII U TOHOPHO-aKUENTOPHBINA. KpucTtaminueckoe CTpoeHUE BEIIECTB C 3TUM TUIIOM CBSI3H,
ux (pusmveckue CBONCTBA.

Merammndeckas CBs3b U € 0coOOeHHOCTH. DU3nyecKre CBOWCTBA METAIIOB KaK (DYHKIUS
METAJUIMYECKOU CBSI3U U METAJUIMYECKOW KPUCTAIIIMYECKOM PEIIETKH.

Bomoponnass cBA3p M MexaHM3M €€ o0pa3zoBaHHsA.  MeEXMOJNEKyIspHas |
BHYTPUMOJIEKYJIIpHAsl BOJOPOAHBbIE CBA3U. (DPU3MUECKUE CBOWCTBA BEUIECTB C BOAOPOJHOMU
CBs13b10. bruonornyueckas posib BOJOPOTHON CBSI3U B OPraHU3aIMU CTPYKTYpP OHMONOJIMMEPOB.

l'mOpunuszaunus opOurtaned U reomMeTpuss MOIJeKY I Teopus
rubpuan3anuu. TUmsl rTUOpUIN3AIUU SICKTPOHHBIX OpOUTANICd M TE€OMETPHUS OPTaHMYECKUX U
HEOPraHUYECKUX MOJIEKYIL.

Teopus cTpoOeHHUS XMMHUUYECKHUX COE€IUHEHMU L [Ipeanocsuiku co3ganus
TEOPUH CTPOCHUSI XMMHYECKUX COEIMHEHMH, cbe3] ecrecTtBoucnbiTaresne B r. Llmeiiepe.
JInunoctHble kKauecTBa A.M. ByTiepoBa. OCHOBHBIE [10JIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUS
OPraHWYECKUX COEOUHEHUW M COBPEMEHHON TeopuH CTpoeHus. M3omepuss B OpraHuyeckou
XuMUU. B3auMHoOe BiIUsSIHUE aTOMOB B MOJIEKYJIaX OPTAaHMYECKUX U HEOPTAHUUECKUX BEIIECTB.

OCHOBHbBIE HANpaBJIEHUs Pa3BUTHS TEOPUM CTPOCHMS OPraHUYECKUX COEIMHEHHU
(3aBUCHMOCTb CBOWCTB BEIIECTB HE TOJBKO OT XMMHUYECKOTO, HO U OT HUX JJIEKTPOHHOTO M
IIPOCTPAHCTBEHHOIO CTpOCHHUS). WNHyKUMOHHBII u ME30MEpHBII 3¢ (HeKTHI.
CrepeoperysipHOCTb.

JJuanekKTHYEeCKUE OCHOBB OOMHOCTH ABYX BEAYIMHUX TEOpHUH
X U M U u. Juanexkruueckre ocHoBbl o0mHocTH [lepuoanueckoro 3akona J[.M. Menneneesa u
Teopun crpoeHuss A.M. BytnepoBa B cTaHoBieHUU (pabOTHI MPEAIICCTBEHHUKOB, HAKOILICHUE
(axToB, y4acTue B Che3/laX, pyCCKUI MEHTAIUTET), MIpeacKa3aHuu (HOBbIe sneMeHThl — Ga, Se,
Ge 1 HOBBIE BELIECTBA — U30MEPHI) U PA3BUTUH (TPH POPMYITUPOBKH).

[TonuMeps oprammueckue U HeopraHudeckue. [lomumepsl. OCHOBHBIE
MOHATUS  XUMHUU  BBICOKOMOJIEKYJISIDHBIX ~ COEIMHEHHMM:  «MOHOMEpP»,  «IIOJUMEPH,
«MaKpOMOJIEKYJIa», «CTPYKTYPHOE 3BEHOY», «CTENEHb MOJUMEPU3ALINNY», «MOJIEKYJISIPHAS Maccay.
CniocoObl MOTy4YeHHUs] TOJUMEPOB: PEAKIMU MOTUMEpHU3aMi U ToJuKoHAeHcaruu. CTtpoeHue
MOJIMMEPOB: TeoMeTpuyecKkass (GopmMa MaKpOMOJIEKYJ, KPUCTAUIMYHOCTb W aMOP(HOCTb,
crepeoperyisipHoctb. [lonmumepsl oprannueckue u Heopranumdeckue. Kayuyku. Ilmactmaccs.
Bonokna. buononumepsl: Oenku M HYKJIEMHOBbIE KHUCIOThl. Heopranuueckue moinMepsl
ATOMHOTO CTPOEHHUSI (AITOTPOIHBIE MOAU(PUKAILIUN YTIIEPOIa, KPUCTATNINYECKUN KPEMHHUIA, CelleH
U TEJUTYp LIETIOYEYHOTO0 CTPOEHHUS, JUOKCHU]I KPEMHHS U Jp.) U MOJEKYJSPHOro CTpoeHus (cepa
TIacTUYecKas u Jip.).

HqucnepcHble cuCTeM Bl YucTeie BemecTBa 1 cMecu. Kimaccuduxanus XuMHIECKUX
BemecTB no uyuctore. CoctaB cmeceil. PactBopel. PactBopumocTs BemiectB. Knaccuduxarms
pacTBOPOB B 3aBUCHUMOCTH OT COCTOSIHUSI PAcTBOPEHHOTO BellecTBa (MOJIEKYJISIPHBIE,
MOJIEKYJIIPHO-MOHHbBIE, HOHHBIE). THUIBI PACTBOPOB MO COAEPHKAHUIO PACTBOPEHHOIO BEIIECTBA.
KonnenTtpanus pacTBopos.

[TonsTe «aucnepcHas cucreMay. Kiaccudukamus TMCIEpPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoOrO COCTOSIHMSI TMCIEPCUOHHOW Cpelbl U AucrnepcHod (as3bl, a Takke MO pasMepy
gactull. [ py0oucrepcHbIE CUCTEMBI: SMYJIbCUU U CYCIIEH3HU.

Pacuernble 3agaun. Pacuersr mo xumudeckum Gopmyiam.

Pacuetsl, cBA3aHHBIE ¢ TIOHATUSAMU «MAaccoBasi MOJs» U «0OBEMHAs JOJsD» KOMIIOHEHTOB
cMecu. Beruncienre MoasspHOM KOHIEHTPALMKY pacTBOPOB.

JdemoncTpanuu. Mojenu KpUCTANIMYECKUX PEIIETOK BEIIECTB C PA3IUYHBIM THUIIOM
cBsi3eil. Moziennn MOJIEKyJT pa3IM4HON reoMeTpu. Moiesin KpUCTaUIMYECKUX PEIIETOK ajiMa3a u



rpaduta. Moaenu MOJEKyJI U30MEPOB CTPYKTYPHOH M MPOCTPAHCTBEHHOW M30Mepuu. Mojaenu
KPUCTAIJIMYECKUX PEIIETOK METa/IoB. Mojaenu U3 BO3AYIIHBIX IIApOB, OTpaKarollue
TIPOCTPAHCTBEHHOE PACTIONOKEHHe SP°-, SP?-, SP-rUOPUIHBIX opOuTaTell B  MOJEKyJax
OpraHMYECKUX U HEOPTraHMYECKHUX BEIIECTB.

Komnexknuss mactMacc M BOJNOKOH. OOpa3lbl HEOPraHUYECKUX IOJIMMEPOB: CEpBl
tactuyeckoi, gochopa kpacHoro, kBapma u ap. Moaenu monekyn oenkoB u JJHK. O6pasims
Pa3IMYHBIX CUCTEM C XHAKOH cpenoit. Koarymsmus. Cunepesuc. Dddext Tunmans.

JlabopaTopHble ONBITBI. 3HAKOMCTBO C KOJUIEKIMSMHM IUIIEBBIX, MEAMLMHCKUX H
Ouosornyeckux reyeit u 3omei. [lonmydenue KouTongHOro pacTBopa xmopuaa xenesa (111).

XumMuyeckne peakium.

Knaccudukanuumsda XMMHUYECKHMX peaKIUil B OpraHu4YeckKo U H
€EOpraHMYecKoOd XuMuu lloHaTe 0 XMUMUYECKON peaklny, OTINYHUE €€ OT SACPHON
peakuuu. AJUIOTPOIHbIE U MOIUMOpP(HBIE IPEBPALCHHS BEIIECTB.

Knaccudukanus peakuuii B HEOPraHUYECKOM XUMHH 10 YHUCITY U COCTaBY PeardpyroIux
BEIECTB (Pa3jIoKeHUsI, COSAMHEHUS, 3aMEIIICHUsI, OOMEHA).

Knaccupukanuss XUMHUECKHMX pEaKUMid B OpraHUYecKOW XuMHUH (TIPUCOCAMHEHUS,
3aMelleHus], OTIIEIICHHS, U30MEPHU3aLUN).

Knaccudukanus peakiuii mo teruioBoMy 3¢ ¢dekrty, mo (pa3oBOMy COCTaBy, MO yYaCTHIO
Katayiuzaropa. O6paTuMble U HEOOpAaTUMBbIE PEAKIIHH.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMU U PEAKIINH, UTyIlIE O€3 N3MEHEHUS CTENeHel
OKHUCJICHHS DJJIEMEHTOB. MEXMOJIEKYISIpHBIE WM BHYTPUMOJIEKYJISIDHBIE  OKUCJIMTEIBHO-
BOCCTAHOBUTEJIbHBIE peakUuu. Peaknuum aucrponopuuoHUpOBaHus. MeTonsl COCTaBICHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA: METO/1 2JIEKTPOHHOI0 OajaHca.

OCHOBHBIE TOHATHS XHUMHYECKOH TepMoanHamuKH. TeruioBoi s3ddexkt xummueckon
peakuuu. 3akoH ['ecca u cnenctBus u3 Hero. Teruiora (3HTaNbNMA) 0Opa30BaHUS BEILECTBA.
TepMoXUMHUYECKHE paCUYEThI.

[lonarue sHTponuu. Bropoe Hauano TtepmoauHamuku. CpoboaHas sHeprus I'n66ca.
PacueTsl caMOnpoOn3BOJIBHOIO IPOTEKAHUSI XUMUYECKON pEaKIUU.

CkopocTs XUMHUYECKHUX peakuui [Ipenmer xumnyeckoit kuaetuku. [lonsarue
CKOPOCTH XMMHYECKON peakunu. KHHeTHYeckoe ypaBHEHHME PEAKIMH M KOHCTAHTa CKOPOCTH
XUMHUYEeCKON peakuuu. DakTopsl, BIMSIONME HA CKOPOCTh XMMMUYECKOW peakuuu (mpupoja
pearupyroImmx BeEIIEeCTB, KOHIEHTpAalUMs, TEMIEPAaTypa, IOBEPXHOCTh CONPHUKOCHOBEHUS
BEIIIECTB).

[TonsiTue 0 kaTanu3aTopax M Katanu3e. [ OMOreHHbI U reTeporeHHbIN Katain3. @epMEHTHI.

O0OpaTUMOCTh XUMHUYECKUX peaKUuil. XUMHUUECKOE pPaBHOBECHE.
OOpatuMble XMMUYECKHE peaKlMM, U3MeHeHue 3Hepruu ['mbOca B oOpaTuMOM mpoIliecce.
XVMMHYECKOE PABHOBECHE U €T0 JUHAMUYECKHM XapakTep. KoHcTaHTa XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle Illarense. CMmenieHne XUMUYECKOTO PAaBHOBECHS.

ONEeKTPONUTHUUYECKAS AMUCCOIUAIHU . DIEKTPOIUTHI U HEAIEKTPOJIUTHIL.
DNEeKTPOIUTHYECKAs AUCCOLMAINSA, MEXaHU3M JIMCCOLMAIMY BEUIECTB C PA3JIMYHBIMU BHUIAMHU
cBsi3u. CuibHbIe U cialble 31eKTpoauThl. CTeneHb AUCCOLUAIMH U €€ 3aBUCUMOCTh OT Pa3JIMYHbIX
¢dakropoB. Monnoe npoussenenue Boabl. [lonstue pH. Bonopoanslii moka3arens.

I'u 1 ponus. ['uaponus kak 0OMeHHBbIH nporecc. OOpaTUMBbI 1 HEOOPATUMBIH MHIPOIN3
OpPraHMYECKUX W HEOpPraHWYeCKWX BemlecTB. l'mapomus coneil. ['maponus opraHuyeckux
COCMHEHUH Kak XMMUYecKas OcHoBa oOmeHa BemecTB. [uaponnz AT® kak ocHoBa
HHEPreTHUecKOro OOMEHa B JKHUBBIX OpraHuM3Max. YCHJIEHHE U TMOoJaBjeHHe OOpaTHMOTo
TUIPOJIN3A.

PacuyetrHble 3agaun. PacueTsl 1o TepMOXMMHUYECKUM YPaBHEHUSIM. BrIuncienne TernaioBoro
apdexTa peakuy MO TEIIoTe 00pa30BaHUs PEArupyrOIIUX BEIIECTB M MPOIYKTOB PEAKIHH.
Onpenenenne pH pacTtBopa 3agaHHON MOJSPHOW KOHIIGHTpanuu. PacdeT cpemHel CKOpOCTH
peaKuy 10 KOHLEHTPALUAM pEarupyromux BEecTB. Borurcienus ¢ UCoab30BaHUEM TIOHATHUS



«TeMnepaTypHblil ko3dduuumeHT ckopoctu peakuun». HaxokneHHe KOHCTaHThl paBHOBECHUS
peaKuy M0 PABHOBECHBIM KOHLIEHTPALUSAM U ONPEAEIEHUE UCXOIHBIX KOHIIEHTPALUI BEIIECTB.

JlemoHcTpanuu. AJIOTpONHBIE NpeBpaiieHus cepbl U (ocdopa. Peaknuu, maymue c
oOpa3zoBaHMEM Tra3a, ocajaka WM BoAbl. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKLUU B
HEOPraHMYeCKOW XUMUH (B3aUMOJICHCTBHE LIMHKA C PACTBOPAMH COJITHOW KUCIIOTHI U CyJb(aTa
meau (I1)). OxkucauTenbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU B OPraHUYECKOW XMMMH (OKHUCIIEHUE
albJeruaa B KapOOHOBYIO KHUCIIOTY — peaklus «cepeOpsSHOro 3epKaia» WIH peakuus ¢
ruapokcuaoM meau (1), okucienne sTaHona Ha METHOM KaTanu3arope). M3yueHue 3aBUCUMOCTH
CKOPOCTH XMMHYECKOH peakIyu OT KOHLEHTpAalMM BELIECTB, TeMIEpaTypsl (B3auMojeicTBue
THOCYNb(paTa HATPUSA C CEPHOM KHUCIOTOH), MOBEPXHOCTH CONPHUKOCHOBEHHUS BEUIECTB
(B3aMMOJENCTBUE COJSIHOM KHMCIOTHl C TpaHy/laMHd M IOPOIIKaMHM aJIOMUHHS WIA LMHKA).
IIpoBeneHME KaTaIUTUYECKUX PEAKLUN Pa3JIOKEHHS IEPOKCHAA BOIOPOJA, TOPEHMS caxapa,
B3auMoJieiicTBue noja U amoMunus. Kopposus xeneza B BOJHOU cpezie ¢ YPOTPOIIMHOM U 0e3
Hero. Habmroenue cMemieHns XuMU4ecKOTO paBHOBECHS B CUCTEME:

FeClz + 3KSCN « Fe(SCN)3 + 3KClI

CpaBHeHHE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB 3JIEKTPONUTOB. (CMEIIEHUE paBHOBECHS
JMCCOLIMALIMY CI1a0BIX KUCIIOT. IHIUKATOPBI M U3MEHEHHE UX OKPacKH B pa3HbIX cpefax. FloHHble
PEaKIMK 1 yCIOBUS MX IMpoTeKaHus. [ uaponans kapooHaToB, Cyib()aToB U CHIMKATOB HIETOYHBIX
metauioB, HutTpara cBuHua () wiam nwmeka, xnopuga amMoHusA. CepHOKUCHBIA U
(epMEHTaTUBHBIN T'UAPOIIN3 YIIIEBOIOB.

JladopaTopHuble onbIThI. Pa3ioxkeHne nepokcuaa Bogopoaa ¢ momoiipio okcuaa meau (11)
U Kartanasbl. 3HakoMCTBO ¢ kosuiekuue CMC, coaepxkamux SH3UMBbL. Peaknuu, uaymme c
o0pa3oBaHMEM OCaJKa, ra3a WM BOJbI JJIi OPraHMYECKUX M HEOPraHWYECKHUX 3JIEKTPOJIUTOB.
Paznmuunble cimywam rugposm3a conel. MccinenoBaHue cpenbl  pacTBOPOB C  MTOMOUIBIO
UH/IMKaTOPHOM Oymar.

IIpakTnyeckas padora Ne 1. CKopocTb XUMHUYECKUX pPeAKIMil. XUMUYECKOE PABHOBECHE.

IIpakTnyeckas padora Ne 2. Pemenue sKCiepuMEHTANIBHBIX 33Ja4 110 TeMe «I uaposns».

BewecTBa 1 ux cBoiicTBa

Knaccudukanus HeopraHudecKHUX BellecTB. Bemecrsa npocteie u
cinoxHble. braropoansie razpl. CpaBHUTENbHAS XapaKTEPUCTHKA MTPOCTHIX BELIECTB: METAIJIOB U
HEMETAJJIOB, OTHOCUTEIBHOCTh 3TOW Kiaccudukanuu. CroxHble BellecTBa: OWHApHBIE
coeIuHeHUs (OKCHUJIbL, TaJIOTEHUAbI, CYIbPUABI U T.A.), THIPOKCHUIBL, COJIH.

[ToHATHE O KOMIUIEKCHOM COEIMHEHHH.

JIOHOpHO-AaKIENITOPHOE  B3aMMOJICUCTBHE  KOMIUIEKCOOOpa3oBaTee U JIMTaHJOB.
KoopanHaiuoHHoe 4nciio KoMIiekcooopazoBares. BHyTpeHHsIs 1 BHELIHS cepa KOMITJIEKCOB.

Jlucconmanusi KOMIUIEKCHBIX COeAMHEHUH. [IprMeHeHHe KOMIUIEKCHBIX COCIMHEHHMU B
XMMHYECKOM aHAJIN3€ U B IPOMBILIEHHOCTH, UX POJIb B IPUPOJIE.

Knaccudukanus opranmueckux BelnecTB. Knaccupukanus opraHndeckux
BEIIECTB MO CTPOEHHUIO YIJIEPOAHOM Ienu (aUMKIMYeCKHe M LUKIMYECKUE, HACHIINIEHHbIE U
HEHACBIIIEHHbIE, KAPOOLUMKINYECKUE U TEeTEPOLUKINYECKHE, apOMaTUYeCKUEe YIJIEBOAOPObI).
VYrieBopopoasl  (aJgKaHbl,  @JKEHbl, QIKUHBI, LUKIOAJIKAHBI,  AJKaJAWEHBbI,  apEHBI,
raJIOTeHONPOU3BOHbIE  YIIIEeBOAOPOJOB). DyHKIMOHAIBbHBIE Tpynnbl  (TUAPOKCHIIbHASA,
KapOOHMIIbHASL, KapOOKCHIIbHAs, HUTPOTpyIa, aMUHOIPYIA) U KiIaccU(UKALuUs BEIIECTB 10
TOMY MPHU3HAKY.

M e T ann sl Ilonoxenue meramuioB B Ilepuonuueckon cucreme /. M. Menneneesa.
OcoOeHHOCTH CcTpOeHUs1 aTOMOB U KpucTtaos. [lomumopdpusm. O6mue dusnueckue cBOHCTBa
MeTaioB. PeppoMarHeTUKY, NapaMarHeTUKU U JUaMarHeTHKU.

DNEKTPOXUMHUYECKUI Psifl HAPsSOKEHUH MeTauioB. CTaHAapTHBIA BOJOPOAHBIA 3IIEKTPOJ.
CranpapTHble 3JEKTPOJHBIE MOTeHUUanbl. OOImuMEe XUMHYECKHME CBOMCTBA MeETaJUIOB:
B3aMMOJICIICTBHE C HEMETaJulaMd, BOAOW, OMHAPHBIMU COEAMHEHUSMHU, KHCIOTAMHU, COJISIMHU.
B3aumoselicTBue HEKOTOPBIX METAIOB C PAacTBOpPAMHM Liesodeld. B3aummoneicTBue akTHUBHBIX



METaJUIOB C OPTaHWUYECKUMHU COeTUHECHUSIMH. OCOOCHHOCTH pEeaklMii METaUIOB C a30THOW W
KOHLICHTPUPOBAHHOM CEPHON KHUCIIOTOM.

Koppo3usas merTaunno B. [lonatue koppo3uu. XumMuueckass U 3JIEKTPOXUMUYECKAS
KOPPO3HS U CIIOCOOBI 3aIIUTHl METANIOB OT KOPPO3HH.

OOmue cnocoObl MOJNYyYeHUSs] MeTamnioB. Meramisl B npupoae. OCHOBHbIE
CIOCOOBI IIOJyYEHUSI METAJUIOB (TMPOMETAILIYPTHUsl, THIPOMETAJLTYPIrHs, JEKTPOMETAILITYPIHUSL).

DNEKTpOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN IMPOLECC. DIJIEKTPOIU3 PACILIABOB
AJIEKTPOJIUTOB. DJIEKTPOIN3 PACTBOPOB JIEKTPOIUTOB C UHEPTHBIMU U aKTUBHBIMU 3JIEKTPOIAMHU.
Hcnionb30BaHue 37€KTPOIIA3a B IPOMBIIUICHHOCTH.

Metannel TnaBHBX noarpynn llerodynsie MeTamisl, 00mas XapaKTepUCTHKA
Ha OCHOBe mosioxkeHus B Ilepumonnueckoi cucreme snementoB JI.JM1. MenneneeBa u crpoeHus
atomoB. [lonydenue, pusnueckue U XUMUYECKHE CBOMCTBA, IPUMEHEHHE IEIOYHBIX METAJIOB U
uX coequHeHui. bepuiuii, Maruui, meno4Ho3eMelbHbIe METaJUIbI, UX O0IIast XapaKTepUCTHKA
Ha OCHOBe mosioxkeHus B Ilepuonnueckoi cucreme sineMeHtoB JI.JM1. MenneneeBa u crpoeHus
atoMoB. [lonydenue, Qpusnyeckne U XUMHUYECKHUE CBOMCTBA, MIPUMEHEHUE IIEI0YHO3EMENbHBIX
METAJUIOB U UX COSAMHEHUI. AIOMUHUIA, CTpPOSHHE aToOMa, (PU3HUeCcCKre U XMMUYECKHEe CBOICTBA,
MOJIyYEHUE U IPUMEHEHHE.

Metannsl MOOOYHBIX HOATPY I XapaKTePUCTUKA METAIIIOB TOOOYHBIX
NOArpYMI 10 UX noJjioxxenuto B [lepuoanueckoii cucreme /.M. MenaeneeBa 1 CTpOCHHUIO AaTOMOB.

Menb: ¢u3nveckne W XMMHUYECKHE CBOMCTBA, MOJYYCHHWE M TpUMEHEeHue. BaxHeiimme
COEIMHEHUS MEIH.

dusnyeckue 1 XMMUYECKUE CBOMCTBA, MOJyYEHUE U IPUMEHEHHE LIMHKA. XapaKTepUCTUKa
BaXHEHIINX COeAMHEHUN (OKCHIAa ¥ TUAPOKCUIA INHKA).

DU3NYECKUE U XUMUYECKHE CBOMCTBA, ITOJIYYCHHUE U PUMEHEHHUE XpOMa. XapaKTepUCTHKA
BOKHEUIINX COeTMHEHMH (OKcuaa U ruapokcua xpoma (1), tuxpoMaToB v XpomMaTOB HICIIOYHBIX
MeTaiI0B). OCOOEHHOCTH BOCCTAHOBJIEHMSI TUXPOMATOB B 3aBUCUMOCTH OT CPE/Ibl PACTBOPOB.

®dusznueckue W XHUMHYECKHE CBOMCTBA, MOJYy4YEHHME U IPUMEHEHHE Maprasua.
XapakTepucTUKa Ba)KHEHIIMX COEIMHEHUI: OKCHJIOB, THIAPOKCHUIOB, cosied. OcoOeHHoCTH
BOCCTAaHOBJICHUS] IEPMAHTAHATOB B 3aBUCUMOCTHU OT CPE/Ibl pACTBOPOB.

HewmeTannsl [Honoxenue nemeramioB B [lepuonnueckoit cucreme J1.1. Menneneena.
OCOoOeHHOCTH CTPOEHUS aTOMOB M KPUCTAJIOB. AJUIOTPOIIHS.

biaropoansie rassi.

OxucnuTenbHble U BOCCTAaHOBUTENIbHBIE CBOMCTBa HemeTaioB. OOIas XxapakTepUCTHKa
BOJIOPOJHBIX COEIMHEHUN HeMeTaoB. OOIias XapakTepUCTHKa OKCHUIOB M THAPOKCHIOB
HEMETAJIJIOB.

I'amorensl. CTpoeHue aToMOB TajJOreHOB, UX CpaBHUTEJIbHas XapakrepucTthka. CBolicTBa
IOPOCTHIX BEILIECTB, O0Opa30BaHHBIX TrajoreHaMu. OKUCIUTENbHBIE CBOMCTBAa TaJlOTEHOB.
["a;loreHoBOIOPOBI, X CBOMCTBA, CPABHUTEIbHAS XAPAKTEPUCTHKA. XJIOP U €r0 COCIUHEHHS,
HaXO0XJIEHUE B IPUPOJE, TIOJTYyUEHUE, CBOWCTBA, IPUMEHEHHE. XIIOPOBOIOPO/ U COJISTHAs KUCIIOTA.
XIopuIbl.

Xanbkorensl. HaxoxneHune Kuciopona W ceppl B IPHUPOJAE, IOIYyYEHHE HX B
IPOMBIIIIEHHOCTH U Jlabopatopuu. CBONCTBA KHCIOPOAa M CEpbl: aJUIOTPOIUs U (hrU3HUecKue
CBOWCTBA AJJIOTPOMHBIX MOAU(UKALINI; OKUCTUTEIbHBIE CBOWCTBA KUCIOPO/IA U CEPHI B PEaKIHsIX
C MpOCThIMHM BellecTBaMH. BoccTaHoBuTeNbHBbIE CBONCTBA cepbl. OKHCIEHHE KHCIOPOAOM
CIIOXKHBIX BelecTB. OKHCIUTENbHBIE CBOMCTBA 030HAa. [IpuMeHeHMe Kuciopoga M O30HA.
[Tpumenenue ceprl. CepoBOAOPOJ, HAXOXKACHNUE B IPUPOJE, MOTYUEHHE, CTPOCHUE MOJIEKYJIbI U
cBoiicTBa: (huznyeckne M xumuueckue. CepoBogopoHas KUCIOTa U Cyiabhuabl. OKcua cepsl
(IV), ero cBoiictBa. CepHuctas kuciaora u ee conu. CepHas KUCIIOTa: (GU3UIECKHE U XUMHUYECKUE
CBOMcTBA (OKUCIUTENbHBIE U 0OMeHHbIEe). [IpuMenenue cepHoit KUCIO0ThI. COU CepHON KHCIIOTHI.

A3zor. Haxoxnenme B mpupoje, nomydeHue. CtpoeHue Moisiekyibl. OKUCITUTETbHBIE U
BOCCTAaHOBUTENBHBIE CBOMCTBa a3ora. [IpumeHeHHMe a3ora. AMMUAK: IOIYy4YEHHE, CTPOEHUE
MOJIEKYJIbl, CBOWCTBAa (OCHOBHBIE, PEAKIMU KOMILIEKCOOOpa30BaHMs, BOCCTAHOBHUTEIbHBIE,



OKHUCJIUTEIbHbIE, PEAaKLIUU C OPraHUYECKMMH BEIIECTBAMH U YTIEKUCIBbIM Ta3oM). COTu aMMOHUS
U UX npuMeHeHne. OKCHJbl a30Ta, UX CTPOEHUE U CBOWMCTBA. A30THas KHMCJIOTA: MOJYyYEHUE U
cBoicTBa. HUTpaThl, UX TEPMHUECKOE PA3IIOKEHHE.

®ochop. Haxoxaenne B mpupoje, MOTydeHHe. AJUIOTponuss U (U3HUECKUE CBOMCTBA
Monupukanuii. OKHUCIUTENbHBIE CBOWCTBAa (pPeakUH C METaUIaMHU) U BOCCTaHOBUTEIIbHBIE
cBoiicTBa (ocdopa (peakuuu ¢ TrajsoreHamu, KUCIOPOJIOM, KOHLIEHTPUPOBAHHOH CEpHOH U
azotHo# kucimotamu). Oxcuz docdopa (V). @ochopHbIe KUCIOTH U UX COJIH.

Yrnepon. Haxoxnenue B npupojae. AoTpornus u Gu3ndeckue CBOMCTBA MOAUPUKAIINI
(moBTOpeHue). XHWMHUYECKUE CBOWCTBA YIiepoja: BOCCTAHOBUTEIbHBIC (B3aUMOJICHCTBUE C
rajoreHaMu, KHUCIOPOIOM, Cepoi, a3oToM, Bojaou, okcuaom meau (II), koHuIeHTpupoBaHHOM
CEpHOH M a30THOM KHUCIIOTaMHU) U OKUCIHUTEIbHBIE (B3aUMOJIEHCTBUE C METalIaMU, BOJIOPOIOM,
KpemHueM, 6opom). [loxydyenue, cBoiicTBa 1 IPUMEHEHNE OKCUIOB YIIIEpoia. YTOIbHAs KUCIOTA
U €€ COJIN.

Kpemuuii. Haxoxienue KpeMHUS B IIPUPOJAE U €ro MOJIydeHHE. AJUIOTPONMS U CBOWCTBA
AUTOTPONHBIX  MoAUpUKAIMIT KpeMHHUsA. BoccraHoBuTeNbHbIE (peakuu C TralloreHaMu,
KHCIIOPOJIOM, DPACTBOPAMM IIIEJIOYEH) M OKHUCIUTENbHbIE CBOMCTBAa KpeMHHUS (peakuuu C
metaiamu). [Ipumenenue kpemuusi. OKCua KpeMHUs, KpEMHHEBAs! KUCIOTa U €€ COJIH.

KucnoTsl oprammueckue M HeopraHHUUecKkue. Cocra, Kiaccupukanus
U HOMEHKJAaTypa HEOpPraHMYEeCKUX U OpraHMyeckux Kucior. llomydenue BakHeMIIMX
OpPraHMYECKUX M HEOPraHMYECKUX KUCIOT. XMMHUYECKHE CBOMCTBA (peakUuu C MeTajlaMH, C
OKCHJAMHM METaJJIOB, C OCHOBaHHUSMH, C COJSIMH, cO cnupramu). OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA KUCIOT. OCOOEHHOCTH CBOMCTB CEPHOM M a30THOM KUCIIOT.

OcHoBaHUS opraHuueckue U Heopraunudueckue. Cocras, kKnaccupukanus,
HOMEHKJIaTypa HEOPraHMYECKUX U OPraHU4EeCKUX OCHOBAHUNU. OCHOBHBIE CIIOCOOBI MOIYUYEHUS
THAPOKCUIOB METAUIOB (LIeJIoueld — peakuusMH METaUIOB M UX OKCHAOB C BOJIOM,
HEpAaCTBOPUMBIX OCHOBaHMH — peakuueil oomena). [lonyuenne ammuaka 1 aMuHOB. XUMHUYECKHE
CBOICTBa OCHOBaHUU: IENOYel (peakuuu C KUCIOTaMHU, KUCIOTHBIMU OKCHUIIAMHU, PAacCTBOPAMHU
CoJIeH, C IPOCTHIMHU BEILIECTBAMHU, C FAJIONI0IPOU3BOAHBIMU YTIIEBOIOPOAOB, PEHOIOM, KUPAMU);
HEPACTBOPUMBIX OCHOBAHMM (PEaKIMK C KUCIOTAMU, PEAKIIUU PA3IOKECHHS).

AMpoTepHBE OpPraHUYEeCKHUE MU HEOPraHUYECKHE COCIUHEHUS.
Crioco6b! onyueHus aM(poTepHbIX coeAMHEHUH (aM(OTEpHBIX OCHOBAHUN U AMUHOKHCIIOT), X
XMMHYECKHE CBOMCTBA.

'eneTrnueckasd CBA3b MEXAY KJIacCaMHM OPTaHUYECKUX U H
€EOpPraHMUYEeCKHUX CO€aAuHEHHU U [IoHITUA «reHeTu4eCcKast CBSI3b» U «T€HETUYECKUI
psn». OCHOBHBIE MPU3HAKU I'€HETHYECKOro psja. ['eHeTnueckue psijibl METAIIOB (Ha IpUMepe
KaJIbIUS U JKeJle3a) U HEMETAJUIOB (Ha MpUMEpPEe Cepbl U KPEMHUS) U MIEPEXOIHOT0 JIEMEHTa (Ha
npuMepe altoMuHUs). ['eHeTHueckue psiibl U TeHEeTHYecKas CBSI3b B OPraHUYECKOH XUMMH.
EnuHcTBO MUpa BelecTs.

PacueTHsble 3agaun. Beruncnenue maccel WM o6beMa IpOAyKTOB PEaKLUU MO0 U3BECTHOM
Macce WIM 00bEeMy HCXOIHOIO BEIECTBa, COJEpKallero mnpuMmecd. Boluncienue wmaccsl
HCXOIHOIO BEIIECTBA, €CIM W3BECTEH NPAKTHMYECKUH BBIXOJ M MaccoBas €ro Jojs OT
TEOPETUYECKH BO3MOKHOTO. BhIuncIeH!s 0 XUMUYECKUM YPaBHEHUSM PEaKIMid, €CIU OJHO U3
pearupyromux BeIecTB JaHo B U30bITKe. OnpeaeneHne MOJIeKyJIIpHOH (popMyJibl BeliecTBa Mo
MacCOBBIM J0JISM 3JIeMeHTOB. OnpezeneHue MoJeKyJIIpHOi (popMyIIbl ra3000pa3HOro BEIECTBa
[0 W3BECTHOM OTHOCHUTEIBHOW IUIOTHOCTM M MAacCOBBIM JOJISIM 3J1eMEHTOB. Haxoxxnenue
MOJIEKYJISIpHOM ~ QopMmysnbl  BemiecTBa 1o  Macce (00beMy) TMPOAYKTOB — CrOpaHUS.
KomOuHmnpoBaHHbIe 3a1a4u.

demoncrpanuu. Komnexkuus «Knaccudukaius Heopranudeckux BemecTB». [lomyuenue
KOMIUIEKCHBIX ~OpraHMYeCKMX W HEOPraHWYEeCKUX CoequHEeHWH. JleMoHcTpamus Ccyxux
kpuctayoryapatoB. Komrekuust «Knaccudukanus opraHuueckux —BemecTB». Moaenu
KPUCTANTMYECKUX PELIeTOK MeTaioB. KoJIeKIus MeTauloB ¢ pPa3sHbIMH  (PU3HYECKUMU
cBoiicTBamu. B3anmonelicTBre MeTaJIOB ¢ HEMETaIIaMH (LIMHKA C CEpOil, allFOMUHHUS C HOZ0OM),



C pacTBOpaMM KHUCJIOT M Ieioyeil. ['openue metamioB (LMHKA, *Keje3a, MarHusl B KHCIOPOJE).
B3aumonelicTBue a30THON M KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOT ¢ Meapt0. Koppo3us meranios
B Pa3JIMYHBIX YCJIOBHSIX U METOAbI 3auiuThl 0T Hee. Komeknus pya. BoccranoBienue mean us
okcuaa meau (I1) yrmem u Bogopogom. AnmromuHotepmust. Bzaumoneiicteue cynbdara menu (11) ¢
xesne3oM. CocTaBiieHHEe rajbBaHUYECKUX 3JIEMEHTOB. DIICKTPoJIu3 pactBopa cyibdara meau (11).
OO0pa3upl MET0YHBIX METAIIOB. Peakius okpalmBaHus IJIaMEHH COJISIMU LLIEIOYHBIX METAJUIOB.
B3aumopeiictBue autus 1 HaTpus ¢ Bogoil. O6pasupl MetamwioB |IA rpynmnel. B3zaumoneiicteue
KaJIbLUs C BOJOW. 'opeHne Maruus B BOJIE ¥ TBEP/IOM YIUIEKHCIIOM raze. KauecTBeHHbIE peakliuu
Ha KaTHMOHBI MarHus, kanblus, 6apus. [lepexon xpomara B quxpomar u oopatHo. [lomyuenue u
uccienoBanre cBoMcTB rugpokcuaa xpoma (ll). OxucnurenbHbie cBOMCTBA AUXpoMaTa Kalus.
Mognenu KpuUCTAINTMYECKHX pEUIeTOK Hoja, anMmasa, rpadguta. B3pblB cMmecu Bomopoda ¢
KHCIopoioM (Tpemydero rasza). ['operne cepsl, pochopa u yris B kucinoposae. ObecriBeunBanue
OpoMHOH (MOHOM) BOABI ATUIIEHOM. [ "ajorens! (pocThie BemecTBa). OKUCIUTEIbHBIC CBOMCTBA
xJopHOM Bozbl. IlomydeHue consiHOM KHMCIOTBI M ee cBoicTBa. llomydenue xucimopona.
[TorydyeHue OKCHAOB TOpPEHHEM MPOCTHIX M CJIOXKHBIX BellecTB. B3aumonelcTBue cepbl C
MeTaJlIaMH (QJIIOMUHUEM, LIUHKOM, skeie3oM). IlosydyeHue cepoBomopoja M CEpOBOIOPOAHOM
KHUCIIOTHI, JJOKAa3aTeIbCTBO HaIW4us Cylb(ua-uoHa B pacTBope. CBOMCTBA CEPHON KHUCIIOTHI.
[Tomyuyenue u paznoxenue xjopunaa ammonwus. Ilomydenume oxcuma azota (IV) peakuwmeit
B3aMMOJICHCTBHSI MEIU C KOHILIEHTPUPOBAHHOW a30THOW KHUCIOTOWM. B3ammopeiicTBue okcuaa
aszota (IV) ¢ Bogoii. PaznoxeHue HUTpaTa HATPUsl, ropeHre yepHoro mopoxa. ['operne docdopa,
pactBopenue okcuja hocdopa (V) B Boae 1 UCCIIEJOBAHHUE MOTYYSHHOT'O PACTBOPA MHAUKATOPOM.
Kosexmust mpupoaHbIX COeIMHEHUH yriepoaa. Kpucrammyeckue peneTky aamasa u rpadura.
Ancop6uust okcuzaa azota (IV) aktuBupoBannbiM yriem. [lepexon kapOoHaTa B rujpokapOooHaT U
oOpatHo. Kosyekuuu npupoAHbIX CHUIMKATOB U HPOAYKLUMHU CHUJIMKATHOM MPOMBINUIEHHOCTH.
B3aumopeiicTBue KOHIEHTPUPOBAHHBIX Aa30THOM W CEPHOM KHUCIOT, a TakkKe pa30aBIeHHON
a30THOM KHCJIOTBI € MeIpl0. B3ammonelcTBue aMMHuaka ¢ XJIOPOBOJOPOJAOM M BOJOM.
BsaumopeiictBue pacTBopa TUAPOKCHIA HATpusi C aM@QOTEpPHBIM THUIPOKCHIIOM ILIMHKA WU
anmoMuHus. OCyIIeCcTBICHUE TPEBPALLIECHUI:

1) Ca — CaO — Ca(OH), — Caz(P0a)2

P — P20s — H3POs — Caz(POa)2
2) Cu — CuO — CuS0Os — Cu(OH)2 — CuO — Cu
3) C2HsOH
!
C2Hs — CH3COH — CH3COOH
!
CH,0OH-CH.0OH

JlaGopaTopHbie onbIThl. O3HaKOMIICHHE ¢ 00pa3llaMu MpPEJCTaBUTENEH Pa3HBIX KIIACCOB
HEOpPraHMYEeCKUX BellecTB. B3anMoelicTBe MHOTOAaTOMHBIX CIIMPTOB U TJIFOKO3BI C (PEJIMHIOBOM
KMIKOCThIO. KauecTBeHHble peakmuu Ha uoHBI Fe?* u Fe*. Osmakomnenne ¢ o6pasuamu
IpeJICTaBUTeNIe pa3HBIX KJIAacCOB OpPraHMYECKHX BEILIECTB. B3anMopelicTBUEe METalIOB C
pacTBOpamMu KUCJIOT U cosield. O3HaKOMJIEHME ¢ KOJUIEKIUEN py . B3aumoneicTBue amoMuHus ¢
pacTBopamMu KHUCIOT W mienouend. IlosyyeHne u u3ydeHHE CBOWCTB TUAPOKCHIA ATTFOMUHMS.
KavecTBeHHble peakiuu Ha KaTHOHBI Menu. Pasnokenue ruapokcuga meau (II). Iomyyenue u
HCCIIEJOBaHUE CBOMCTB THUJpOKCHJA LMHKA. KadecTBeHHBIE peaklMM Ha TaJOT€HUI-HOHBI.
O3HakOMJIEHHE C KOJUIEKLIMEH NPUPOJHBIX COENMHEHUN cepbl. KauecTBEHHbIE peaklMM Ha
cynbdun-, cyiabbur- u cyiabdar-aHuonbl. KadecTBeHHas peakuus Ha HOH aMMOHUSL.
KavectBennass peakuusi Ha QocdaTr-anuoH. [lomyueHune YrJIEeKHCIOro rasa B3auMOJIECHCTBHEM
MpaMopa C COJSTHOM KHCIOTOM M HCCleloBaHHe ero cBoicTB. KauecTBeHHas peakuus Ha
KapOoHar-aHuoH. [lomydeHne KpeMHUEBOW KHCIOTHI B3aMMOACWCTBHEM pacTBOpa CUJIMKATa
HaTpHs C CWIIBHOW KUCIIOTOM. PacTBOpeHHE KpEMHHMEBOM KHCIOTHI B LIEJIOYH.

IIpakTnyeckas padora Ne 3. [lonydyeHue razoB 1 U3y4eHHE UX CBOWCTB.



IIpakTuyeckass padora Ne 4. PeinieHue >KCNEPUMEHTATBHBIX 3a/1ad MO OPraHUYECKOM
XUMUU.

IIpakTuyeckas padora Ne 5. Penienue skcrniepuMEHTaIbHBIX 337a4 10 HEOPraHUYECKOMN
XUMUU.

IIpakTnyeckass padora Ne 6. CpaBHEHHE CBOWCTB HEOPraHUYECKUX W OPraHUYECKUX
COCIMHEHU.

IIpakTuyeckas padora Ne 7. ['eHeTrueckas CBsI3b MEXK/y KjacCaMHd HEOPraHUYECKUX M
OpPraHUYECKUX BEIIECTB.

Xumus 1 0011eCTBO

XUMHUSA MU HONPOHU3BOJICTB 0. XUMAYECKAs IPOMBILIICHHOCTb. XUMUYECKAs
texHosoruss. Ceplpbe  JUIsl  XMMHYECKOW IPOMBINUIEHHOCTH. Bojga B XMMHUYECKOU
MPOMBIIUICHHOCTH. JHEpPrus JJid XUMHUYECKOTrO MPOU3BOACTBA. HayuHble NPUHLIMIBI
XUMHUYECKOTO TPOU3BOJACTBA. 3alllUTa OKPY’KAIOIIEH Cpelbl U OXpaHa TPyAda NP XUMUYECKOM
npousBojcTBe. IIpom3BoAcTBO amMMMaka W MeTaHojJa B CpaBHEHUM. buorexHosmorus.
HanoTexnomnorus.

XHUMUSA U CEAbCKOE XO0341cTBO0. OCHOBHbIE HAIPABICHUSI XUMU3ALIH CEIHCKOTO
xo3siicTBa. Y 1o0peHust 1 ux kinaccudukamnus. XuMudyeckas Menuopanus nous. [lectunmabsr u ux
KITacCU(UKanus. XUMHU3aIUsl )KUBOTHOBOJICTBA.

XuMus U npobOnemMb OXpaHB OKpyxawwmei cpeabl. OCHOBHbIE
(dakTopbl XMMHYECKOTO 3arpsi3HCHUs OKpyxkaromier cpeabl. OxpaHa aTtMocdepbl, BOIHBIX
PECYpPCOB, 3€MEJIbHBIX PECYPCOB OT XMMHUYECKOTO 3arpsi3HEHMSL.

XUMUS M NMOBCEJHEBHAasA XHU3Hb 4eaoBek a. Jlekapcra. Morouue u
YUCTSLINE CPEACTBA. XMMUUECKHE CPEICTBA TUTHEHBI U KOCMETUKHU. MexayHapoaHasi CHMBOJIMKA
MO0 YXOJy 3a TEKCTWJIbHBIMHU H3JIETUsIMUA. MapKupOBKa Ha yMakKOBKaX MUIIEBBIX MPOIYKTOB U
uH(pOopMalrs, KOTOPYIO OHa CUMBOJIH3UPYET.

JlaGopatopubie omnbIThbl. O3HaKOMJIEHHE C 00pa3lamMu CpeACTB OBITOBOW XUMHUH U
JICKaPCTBEHHBIX MPEMnapaToB, U3yYeHUE MHCTPYKIUI K HUM IO MPaBUIBHOMY U 0€30MacHOMY
npuMeHeHut0. 3yuenne MexyHapoAHOW CHMBOJIMKH 110 YXOAY 32 TEKCTHJIbHBIMU U3JICTUSAMH U
MapKHUpPOBKH HA YIIAKOBKaX MUILEBBIX IPOTYKTOB.

JdemoncTpauuu. BuneodparmeHnTsl mo mpou3BOACTBY aMMHaka U MetaHoina. Craiiasl u
Ipyrue BHJEOMaTepHallbl, WUIIOCTpUpPYIONMe Ouo- W HaHoTexHonoruu. Kommekuus
«Munepanbnable  yaoopenus». Komnekuuss mnectunuaoB. BupeodparmMeHThl M0 XUMHYECKOH
MEJIHMOPAIIMU TT0YB M XUMHU3AILIUU KUBOTHOBOICTBA. BuieopparMeHThI U ClalfIbl SKOJIOTHYECKON
TeMaTuku. JlomamiHssi, aBTOMOOUIIbHAS allTEUKH U arTeyka XuMudeckoro kabunera. Kommekimst
MOIOILIUX U YHACTAILIUX CPEJCTB.



Kpurepun oneHMBaHUs 3HAHUN yYalIUXCH

1. Onenka ycTHOro oTBeTa

OrMmeTKka «S»:

- OTBET IOJIHBIA M MPABUJIBHBI HAa OCHOBAHHMHM HM3yYCHHBIX TCOPHUH; MaTepHasl HU3JI0KEH B
OTPENICTICHHON  JIOTMYECKOW  IOCJICIOBATEIBbHOCTH,  JUTEPATYPHBIM  SI3BIKOM;  OTBET
CaMOCTOSITCIbHBIMN.

OT1BeT «4»:

- OTBET MOJIHBIA U MPABUIBHBI HAa OCHOBAHMM M3YyUYEHHBIX TEOPHUH; MaTepuall U3JI0XKEH B
OTPENICTICHHON  JIOTMYECKOW  MOCIEAOBATCIIBHOCTH, IPH  3TOM  JIOMYIIEHBI  JBE-TPH
HECYIIECTBEHHBIC OITMOKH, UCITPABICHHBIC 110 TPEOOBAHUIO YUUTEIS.

OrMmeTka «3»:

- OTBET TOJIHBIA, HO MPU 3TOM JIONYIIECHA CYIIECTBEHHAs OIMOKA WM OTBET HEIOJIHBIMH,
HECBSI3HBIM.

OTMmeTKka «2»:

- TIpU OTBEeTe OOHAPY)XCHO HEMOHUMAHHE YyYallMMCS OCHOBHOTO COJEpKaHHS y4eOHOTO
MaTepuaia Wid JOMYIIEHbI CYIIECTBEHHbIE OIIMOKH, KOTOPBIC YUAIIUUCS HE MOXET UCIPABUTh

I[IPpU HABOAALIUX BOIIPOCAX YUUTCIIA, OTCYTCTBUEC OTBETA.

2. OueHKa IKCNepPUMEHTATbHBIX YMEHUH

OneHka cTaBUTCA Ha OCHOBAaHWW HAONIONCHUA 32 YYAIIUMHUCS W MHCbMEHHOTO OT4YeTa 3a
paborty.

Otrmerka «5»:

- paboTa BBINOJHEHA MOJHOCTHIO M MPABHIBHO, CHEJIaHbl MpaBUIbHBbIC HAONIONCHUA H
BBIBOJIbI; AKCIIEPUMEHT OCYIIECTBJICH MO IJIaHy C y4e€TOM TEXHUKH O€30MacHOCTH M IPaBHI
paboThl C BelIeCTBAMU M 00OPYJOBaHHMEM; MPOSBICHBI OPraHU3AIMOHHO - TPYAOBBIE YMEHHS,
MOJIJICP)KUBAIOTCS YUCTOTAa pabodero Mecta M MOPSIOK (Ha CTOJE, YIKOHOMHO HCIOIB3YIOTCS
PEaKTUBBI).

OTmeTKa «4»:

- paboTa BBINOIHEHA MPAaBUIIBLHO, CIeTaHbl MPAaBUIbHbIC HAOTIOACHHS U BBIBOBI, HO IIPH STOM
OKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WIIM JIOMYIICHBI HECYNICCTBCHHBIE OMMOKN B paboTe ¢
BEIICCTBAMH U 000PYI0BAHUEM.

OT1meTka «3»:

- paboTa BBIMOJHEHA MPABUIILHO HE MEHEEe UYeM HArOJOBHHY WM JOIMYIIEHA CYIIECTBEHHAS
omrOKa B X0Je dKCIIEpUMEHTa B OOBSICHEHHUH, B 0OPMIICHHH paOOThl, B COOMIOCHUH TPaBUI
TEXHUKH 0€30MaCHOCTH Ha paboTe ¢ BEIIECTBAMU M 00OPYJI0BaHHEM, KOTOpAs UCIIPABISAETCS 110
TpeOOBAaHUIO YUUTES.

OtrMmeTka «2»:

- JomylIeHsl ABe (1 6oJee) CylecTBeHHbIE OMMOKHU B X0/1€: SKCIIEPUMEHTa, B OOBICHEHHUH, B
odopmiieHnn paboThl, B COOJIIOACHUH MPABHII TEXHUKHA O€30MaCHOCTH MPHU paboTe C BEleCTBaMu
U 000pYyJIOBaHHEM, KOTOPhIE yUaIIMiics HE MOKET MCIPaBUTh Jake MO TPeOOBAHUIO YUHUTEIS;
paboTa He BHITIOTHEHA, Y YYaIlerocsi OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHUS.

3. Onenka ymMeHHii pemiaTh pacyeTHbIe 3212491

OrMmeTka «5»:

- B JIOTHYECKOM PACCYXICHUU M PEIICHHWH HET OIMMOOK, 3ajavya perieHa palroHaIbHBIM
CIIOCOOOM.

OrMmeTka «4»:

- B JIOTUYECKOM PACCYXKJICHUHM M PEIICHUU HET CYIIECTBEHHBIX OIMMOOK, HO 3ajadya pemieHa
HEepaImoOHAIBHBIM CITOCOOOM, WIIH TOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OIMNOOK.



OrMmeTka «3»:

- B JIOTUYECKOM PACCYXKICHUHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHAa CYIIECTBEHHAS
OIMOKa B MAaTEMAaTUYECKUX pacueTax.

OrMmeTka «2»:

- IMEETCS CYIIECTBEHHBIC OMIMOKHU B JIOTHUYECKOM PACCYKJICHUU U B PEIICHUHU WJIH OTCYTCTBHE

OTBE€Ta Ha 3aaHUC.

4. OueHka NMCbMEHHBIX KOHTPOJIbHBIX Pa0oT

OTtMmeTka «5»:

- OTBET IOJIHBIN U MPaBUIBHBIN, BO3MOXKHA HECYIIECTBEHHAS OITUOKA.

OrMmeTka «4»:

- OTBET HEIOJIHBINA WJIU JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

OrMmeTka «3»:

- paboTa BBIIIOJIHEHA HE MEHEE UYeM HAIOJIOBHHY, JOMYIICHA OJ{HA CYIIECTBCHHAs OIIMOKA W
IIPU 3TOM JIBE-TPHU HECYIIECTBEHHBIE OIMUOKH.

OTMmeTKka «2»:

- paboTa BBINIOJIHEHA MEHBIIE YEM HAIMOJOBUHY WJIH COJIEPKHUT HECKOJIBKO CYIIECTBEHHBIX
ommOO0K UK paboTa He BBIMOJHEHA.

[Ipy OILEHKE BBIMOTHCHHUS NHCHMEHHOH KOHTPOJIBHOW pabOThl HEOOXOAMMO YYHTHIBATH

TpeOoBaHuUs eIMHOTO OpPorpadhuIeckoro pexuma.

5. OueHka TecToBBIX padoT

Tectbl, cocTosilMe W3 MATH BOIPOCOB MOXXHO HCIIOJIB30BATh IOCJIE HM3YYEHHUS KaXKIOTO
Marepuana (ypoka). Tect uz 10—15 BompocoB UCHONB3yeTCs I MEPUOTUIECKOTO KOHTPOJIA.
Tect 3 20—30 BonpocoB HEOOXOAMMO HCIOIB30BATh JIJI1 HTOTOBOTO KOHTPOJIA.

[Ipu olleHMBAaHUY UCTIOJIB3YETCS CIIEAYIOIIAs IIKaja;

JUISL TECTA M3 TISATH BOIIPOCOB

* HET OIIMOOK — OILIEHKA «5»;

* OJIHA OIIIMOKA — OIIEHKA «4»;

* IBE OIIMOKH — OIIEHKA «3»;

* TPU OLIMOKH — OLIEHKA «2».

115t Tecta u3 30 BOIIPOCOB:

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

* 19—24 npaBWIBHBIX OTBETOB — OIICHKA «4»;

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

* MeHblIe 12 mpaBUIIBHBIX OTBETOB — OIIEHKA «2»

PeKOMeHI[yeMaﬂ O0TMETKA 32 ITIPOBEPOYHBIC paﬁoTI)I

«5» - 87-100% (BBICOKHI ypOBEHbD)

«4» - 66-86% (oNTUMAITEHEIN YPOBEHB)

«3» - 42-65% (y10BIETBOPUTEIHHBINA YPOBEHB )
«2» - 2-41% (HeyIOBIETBOPUTENBHBIN YPOBEHB )
«1» - 0-1% (He BBITIOJTHEHO)



KanennapHo-reMaTu4eckoe NJIaHUPOBAHHUE
ypokoB xumum B 11 kiacce (mpoguiibHbIA YPOBEHbD)

Yueona
Ne OcHoeHble 6UO0bL OesAmeIbHOCIU
0K 2 Aama | Jlama Tema ypoka ooyuarowuxcs
P Hedena | (naan) | (¢paxkm) P Y “ . .
a (VH) (na ypoene yueonwvix oeiicmeuii)

Tema 1. Ctpoenue atoma (9 yacon)

1 1 VH

Crpoenue aToMa

AprymMeHTHpOBaTh IOHUMaHUE
CJIOKHOTO CTPOEHUS aToMa U
COCTOSATCIIBHOCTH PA3JIMIHBIX
MoJIeJIei, OTpaXKaroIIUX 3TO
CTpoeHuE. XapaKTepu30BaTh
KOPITYCKYJISIPHO- BOJIHOBOI
Jlyaqr3M 4acTUL] MUKPOMHUPA.
Ha6mronate u onuckiBaTh
XUMHAYECKUU SKCIICPUMCHT C
MOMOIIIBIO POJAHOTO SI3bIKA U SI3bIKA
XUMHUHN

2 1 VH

CTpOGHI/Ie ATOMHOI'O dapa.

N3otomnsl. Snepusie
peakuuu

XapakTepu3oBaTh CTPOEHUE
ATOMHOTO si/ipa U HyKJIOHBI. J[aBaTh
COBPEMEHHOE OIPEEIICHHUE
MOHSTHUS «XUMHYECKHUH DJIEMEHT.
Paznuyath HyKIUABI, U300aphI U
M30TONBI

3 1 VH

CocTtosiHuE 3JIEKTpOHA B
atoMe. KBaHTOBRBIE uncia

XapakTepHu30BaTh COCTOSTHUE
aeKTpoHa B arome. O600marTh
TIOHSITHSL KOPOUTAIIBY U
«QJIEKTPOHHOE 00JaKO»

4 2VH

CtpoeHue 3I1eKTpOHHBIX
000JI0YEK aTOMOB.
ONEKTPOHHBIE U
ANEKTPOHHO-TpaduyecKue
(bopmyIbl
(xoHpUTypauun).

XapakTepHu30BaTh CTPOCHUE
AJIEKTPOHHBIX 000JI0YEK aTOMOB U
OTpaXkaThb UX Ha IIHCHME C
MTOMOIIIBIO AJIEKTPOHHBIX U
JIEKTPOHHO- Tpauueckux Gopmyi

5 2VH

BaneHnTHBIE BO3MOXKHOCTH
aTOMOB XUMHYCCKHUX
QJICMCHTOB

XapakTepru30BaTh BaJICHTHbBIE
BO3MOYKHOCTH aTOMOB XUMHUYECKUX
3JIEMEHTOB, 00YCIIOBIIEHHbIE
pa3IUYHBIMHU (aKTOpaMHu.
CpaBHUBATbH NOHATHS
«BAJIEHTHOCTb» U «CTEIECHb
OKHCJICHUS»

6 2 YH

Otkpertue J1.1.
MeHeneeBbiM
[Iepnonnueckoro 3akoHa.

XapakTepru3oBaTh IyTH
CTaHOBJICHUS HAYYHON TEOPUH HA
MIpUMepe OTKPBITHS
[leproauueckoro 3aKoHa.
VYcraHaBiIuBaTh 3aBUCUMOCTD
MEXy KOJINYECTBEHHON
(OTHOCHUTENTBPHOWM aTOMHOM Maccoi)
XapaKTEPUCTUKON XMMHUYECKOTO




A3JICMCHTA U €TI0 IIOJOKCHHUEM B
tabmune [[. . MenneneeBa.

7 3 VH [Tepuonuueckuii 3aKOH U
CTPOEHHUE aToMa

XapakTepru3oBaTh pa3BUTHE
Hay4HOU TEOPHUH Ha IIpUMepe
yTOUHEHUs (POPMYIIMPOBOK
[IepnoanuecKkoro 3akoHa.

8 3VH 3aBHCHUMOCTE CBOICTB
9JIEMEHTOB M COCIUHCHUI
OT HX IIOJIOKEHHUS B
IIepuonnueckoii cucreme.
3HadeHHe
IIepuoanueckoro 3akoHa

YcTaHaBIMBaTh 3aBUCUMOCTD
MEXKIy CTPOCHUEM aTOMa
XMMHMYECKOI'0 3JIEMEHTA U €ro
nosnoxkenueM B [lepuoguueckoit
CUCTEME XMMHYECKHUX DJIEMEHTOB
. 1. MenneneeBa. OnuceiBaTh
NEPUOANYECKOE U3MEHEHHE
CBOWCTB AJIEMEHTOB: pajuyca
aTOMa, DJIEKTPOOTPHULIATEIBbHOCTH.
AprymMeHTHpoBaTh 3aBUCUMOCTD
CBOMCTB 2JIEMEHTOB U COCUHEHUN
OT UX MOJIOXEHUS B
Ilepuonuueckoi cucreme.
[IporHo3upoBare CTpOCHHUE aTOMA
Y CBOMCTBAa XMMHUYECKUX
3JIEMEHTOB ¥ 00pa30BaHHbBIX UMU
COEMHEHUH OT UX IOJIOKEHUS B
[Iepnonnueckoii cucreme.
XapakTepHu30BaTh 3HAUCHUE
[TeproanyecKkoro 3aKoHa

9 3VH KoutpoabsHas pa6ora
Ne 1 no Teme «Ctpoenue
aTomMa»

[IpoBoauTh pedaeKcHio
COOCTBEHHBIX JOCTHKEHUH B
U3YYEHUU CTPOCHHS aToMa.
AHanu3upOBaTh PE3YIHTATHI
KOHTPOJIbHOHN paboThI U
BBICTPanBAaTh MyTH JOCTHKCHUS
KEJIAeMOT0 YPOBHSI YCIEIIHOCTH

Tema 2. Ctpoenne BemectBa. {ucnepcubie cucrembl (15 yacoB)

10 4YH XUMHAYECKas CBA3b

XapakTepru30BaTh XUMUYECKYIO
CBA3b KaK Ipolecc
B3aMMOJECHCTBUSI aTOMOB C
o0pa3oBaHHEM MOJIEKYJI, HOHOB U
paIrKaioB.

KnaccudunupoBars xumMuueckue
CBSI3U. Y CTaHABJINBATh
3aBUCUMOCTDH MEXIY TUIIOM
XUMHUYECKOH CBSI3U U TUIIOM
KPUCTAJUIMYECKOUN pelIeTKH

11 4 VH HNounuas cBsa3b

XapakTepru30BaTh HOHHYIO
XUMUYECKYIO CBS3b.
[Iporno3upoBats cBOWCTBa
BEIIECTB C HOHHOU
KPHUCTAJUIMYECKOM PEIIETKOM.




KnaccuuupoBaTb HOHBI 110
Pa3IUYHBIM IPU3HAKAM

12

4 VH

KoBanenTtnas cBsa3b

XapakTepu30BaTh KOBAJCHTHYIO
XMMHYECKYIO CBSI3b.
KnaccudunupoBars 3TOT THIT
CBSI3H 10 Pa3HBIM OCHOBAHHSM:
— 10 AJIEKTPOOTPHUIIATEIbHOCTH;
— 110 c1toco0y epeKphIBaHUS
AJIEKTPOHHBIX OpPOHUTAJICH;

— 10 KPaTHOCTH;

— I10 MEXAaHU3MYy 00pa30BaHHUs

13

5 VH

Meramnndeckas CBI3b

XapakTepru30BaTh METAIINYECKYIO
XUMUYECKYIO CBS3b.
YcTaHaBIMBaTh 3aBUCUMOCTD
MEXTy (PU3NYECKIMHU CBOWCTBAMHU
METAJIJIOB ¥ METAJNINYECKON
KPUCTAJUIMYECKON PELIETKON

14

5VH

Bomoponnas cBs3b

XapakTepu30oBaTh BOAOPOIHYIO
XHUMHUYECKYIO CBSI3b.
Knaccudunuposars 3TOT THII
cBA3U. PackpeiBaTh
OHOJIOTHYECKYIO POJIb BOJOPOIHOM
CBSI3U B OpPTraHU3aIMH CTPYKTYP
OMOMOJUMEPOB

15

5VYH

[IpocTpancTBEHHOE
CTPOCHHE MOJIEKYJI

Ha ocHoBe BHYTpUIIpEAMETHBIX
CBSI3€M C OpraHUYeCcKOl XUMuen
OCYIIECTBIISATH IEPEHOC CBEICHUN
0 THOPUAN3AIUH SIEKTPOHHBIX
opOuTanel 1 Ha HEOpraHUYECKue
BELIECTBA. Y CTAHABIINBATH
3aBUCHUMOCTb MEX]y TUIIOM
TUOPUIN3AIMU JIEKTPOHHBIX
opOuTanei u reoMeTpue
OpPraHUYECKHUX U HEOPraHMUECKUX
MOJIEKYJI

16

6 YH

Teopus crpoeHus
XUMHYECKHUX COETUHEHUM

17

6 YH

OcHOBHbIE HaNpaBICHUS
pa3BUTHS TEOPHH
CTPOCHUS

DopmyIMpOBaTH OCHOBHBIE
MOJI0KEHUS TEOPUHA XUMHYECKOTO
CTPOEHUS OPTraHUYECKUX
COCIMHEHUN W COBPEMEHHOMU
TEOPUU CTPOEHHUSI U MOATBEPKAATH
HX MPUMEPAMH U3 OPraHUYECKOU 1
HEOPraHUYECKOU XUMUHU.
XapakTepru30BaTh SIBJICHUE
HW30MEPUU U MOATBEPKIATH €€
MpUMEPAMU U30MEPOB U3
OPraHU4YeCKOW XUMMH.
VYcranaBnuBaTh 3aBUCUMOCTD
CBOWCTB OPraHUYECKUX U
HEOPraHWYECKUX BEIIECTB OT
B3aMMHOT'O BJIMSIHUSI aTOMOB B
MOJIEKYJIaX.




XapakTepru3oBaTh 3aBUCUMOCTh
CBOMCTB BEILIECTB HE TOJILKO OT
XMUMHUYECKOT0, HO U OT UX
3NEKTPOHHOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHHUSI.
OOBACHATH CBOWCTBA MOJIEKYJI
OpPraHMYECKUX BEILECTB KaK
(YHKIUIO HHAYKIIMOHHOTO U
Me30MEpHOT0 3P PeKTOB

18

6 YH

Cemunap
«JlnanexTnyeckre OCHOBBI
OOLIHOCTH JIBYX BEIYIIHUX
TEOPUM XUMHUI)

IIpoBonuTh peduiekcuro
COOCTBEHHBIX JIOCTUKECHUN B
U3yYeHHH TEOPUU CTPOCHUS
BEILECTB. YMETh apIryMEHTUPOBATH
CBOIO TOUKY 3pEHUS 110
npobieMaTuKe CeMHHApa B
npolecce TUCKYyCCUU

19

7YH

[Tonumeps! oprannyeckue
U HEOPTaHUYECKUE

20

7YH

[Tonumeps! oprannyeckue
U HEOPTaHUYECKUE

XapakTepru3oBaTh YHUBEPCAIBHBIN
XapakTep MOHATUS «IIOJTUMEPBD»
JUIsl OPraHUYECKUX U
HEOPraHUYECKUX BEILECTB,
KJIaCCU(PUIMPOBATh UX U
apryMEHTHPOBAHHO PACKPBIBaTh UX
POJIb B JKMBOW M HEXKUBOM IIPUPOAE
Y J)KM3HM YEJI0BEKa

21

7YH

YucTtele BeleCcTBa U
cMecu. PactBophbl

XapakTepru30BaTh YUCTHIC
BEILIECTBA U CMECH.
Knaccugunuposars xumuueckue
BEILIECTBA 110 YUCTOTE PACTBOPOB B
3aBUCHUMOCTH OT COCTOSTHUS
pPacTBOPEHHOI'O BELIECTBA
(MonexynspHbIe, MOJIEKYJISIPHO-
VOHHBIE, HOHHBIE). OnIepupoBaTh
KOJIMYECTBEHHBIMU
XapaKTEPUCTUKAMH COICpKaHUS
pPacTBOPEHHOTO BEILIECTBA

22

8 VH

[lonsTHE O AMCTIEPCHBIX
CHCTEMaX, UX
KinaccupuKanus u
3HAYCHUE

XapakTepru30BaTh JUCIEPCHBIE
cucrembl. Kinaccuduuuponarts ux.
PackpeiBaTh poiib AUCIIEPCHBIX
CHUCTEM B IIPUPOJIE, HA
HPOMU3BOJICTBE U B OBITY.
[IpoBoauTh, HAOIIOMATE U
ONMCHIBATh XUMUYECKUI
9KCIIEPUMEHT C TIOMOIIIbIO POTHOTO
SI3bIKA U A3bIKa XUMUHU

23

8 VH

O0600mIeHne 1
cUCTEMATH3ALUs 3HAHUN
0 TEME

0O060061aTh U CUCTEMATU3UPOBATh
CBEJIEHUS O TUIIOJIOTUH
XUMHUYECKHX CBA3EH U
KPUCTAJUINYECKOM CTPOCHHUH
BEIIIECTBA, O YUCTHIX BEIIECTBAX U
cMecsx

24

8 VH

KonTtpoabHas padora

[TpoBoauTh pedrekcuto
COOCTBEHHBIX JIOCTHIKEHUH B




Ne 2 o teme «Ctpoenue
BemiecTBa. [{ucnepcHsie
CUCTEMBI U paCTBOPBD»

I/I3y‘-IeHI/II/I CTpOCHI/IH BCIICCTBA,
YUCTBIX BEIIECTB U CMECEM.
AHanu3upoBaTh pe3yabTaThl
KOHTPOJILHOW PabOThI U
BbICTpaI/IBaTb nyTn JOCTHUIKXCHUA
JKEJIAeMOT0 YPOBHS YCIEITHOCTH

Tema 3. Xumnueckue peakuunu (21 1ac)

25 9 VH Knaccudukanus XapakTepu3oBaTh IPU3HAKU
XUMHUYECKUX PEAKLUN 110 XUMHUYECKUX peakuuid. OTin4darh
YHCITY ¥ COCTaBY UX OT SAEPHBIX. XapaKTepu30BaTh
pearupymoIrx BeIecTB U | AIEPHbIC PEaKLUU U OTPAKaTh ITY
JPYTUM MPU3HAKAM XapaKTepUCTHUKY Ha MUChME C
26 9 VH Knaccudukanms MOMOILbIO YPABHEHU.
XUMHAYECKHX PEaKIil 1Mo KnaccudunupoBars xumMuieckue
YHCITy U COCTaBY peaKIMy O YUCITY U COCTaBY
pearupyroIrx BEIIeCTB U | PEarHpyIOLIUX BEILECTB U JPYyTUM
JIPYTUM MPU3HAKAM IpU3HaKaM. Y CTaHaBIUBaTh olliee
Y PA3JIM4HOE ISl TaHHON
KJIaCCHU(PUKAIIUU B OPTaHUYECKON U
HEOPraHUYECKON XHUMUHU.
[IpoBoauTh, HabMOATE U
OTMCHIBATH XUMHUYECKUH
9KCIIEPUMEHT C TIOMOIIbIO POJTHOTO
SI3bIKA U SI3BIKA XUMUHU
27 9 VH Knaccudukamms XapakTepru30BaTh OKUCITUTEIIBHO-
XUMHAYECKHX PEaKIUi 1Mo BOCCTaHOBUTEIIbHBIC PEAKIIUU
W3MEHEHUIO CTETICHEH (OBP). Knaccuduuuponars OBP.
OKHCJICHHSI aTOMOB CocTaBisTh ypaBHEHHS
28 10 VH Knaccudukanus OKHUCJIUTEIBHO-
XUMHUYECKHUX PEAKLIAN 110 BOCCTAHOBUTEJIBHBIX PEAKIINI
U3MEHEHHIO CTerneHel METO/I0M 3JIEKTPOHHOT0 OanaHca u
OKHCIICHHS aTOMOB METOIOM TIOJTYPEaKIn.
HaGmtonate 1 onuchIBaTh
XUMHAYECKHI SKCTIEPUMEHT C
HOMOIIBIO POJIHOTO SA3bIKA U S3bIKA
XUMHH
29 10 VH TennoBbie 3G dexTs 1 XapakTepru30oBaTh Havaja
MPUYUHBI TIPOTEKAHUS TepMomHaMHuKH. OTpaxaTts Ha
XMMUYECKHUX peaKIni UCbME TEPMOXUMHYECKHUE
30 10 YH TernoBbie 3G dexTs 1 peaKIy ¥ MPOU3BOIAUTH PACUETHI
MPUYUHBI IPOTEKAHUS Ha UX ocHoBe. [Iporuo3upoBaTh
XUMHAYECKHX PEaKIIi BO3MOYKHOCTH IPOTEKAHUSI
XMMUYECKON peakIiuu
31 11 YH CKOpOCTh XMMHUYECKOM XapakTepru3oBaTh CKOPOCTh
peakuuu XMUMHUYECKON peaKkuu u
32 11 VH CKopocTh XUMHUYECKOM yCTaHaBIMBATh 3aBUCUMOCTh

peakuuu

MEXKIy dTON BEIUYMHOU U
Pa3IMYHBIMU (aKTOpaMu: MpUpoJia
pearupyroIux BeECTB,
KOHIIEHTpALHsl, TEMIIepaTypa,
IIOBEPXHOCTh COITPUKOCHOBEHUS




BemlecTB. M3ydars 3aBUCHUMOCTH
CKOPOCTH XMMHUYECKON PEAKLIUH OT
9TUX (HaKTOPOB MTyTEM HAOJIOICHUS
Y OMHUCaHUS XMMHUYECKOTO
JKCIIEPUMEHTA C IIOMOIIBIO
POJHOTIO SI3bIKa U 513bIKa XUMUH

33

11 VH

Karanms u katanusatopsl

XapakTepu3oBaTh KaTajaus 1
KaTaJM3aToOPhl KaK CIIOCOObI
YIPaBJICHUS CKOPOCTHIO
XUMHYeCcKoU peakiuu. [IpoBoauTh,
HaOJIIOIATEH U OIHCHIBATE
XUMUYECKHHA SKCTIEPUMEHT C
MOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA
XAMUH

34

12 VH

XHUMHUYECKOE PABHOBECHE

35

12 VH

Xumuaeckoe paBHOBECUEC

XapakTepru3oBaTh XUMHYECKOE
paBHOBECHE U ITPOTHO3UPOBATH
CIOCOOBI €r0 CMEIECHHS.
HabirogaTe 1 onmceIBaTh
XI/IMI/I‘-ICCKI/H\/JI BKCHepI/IMeHT C
IIOMOIIIbIO POJHOIO A3bIKA U SI3bIKA
XUMHUHUN

36

12 VH

Pemenue PACUYCTHBIX 3a1a4

Pemate pacyeTHbIe 3a1aun 1O
XUMHUYECKON KUHETHUKE

37

13 VH

IIpakTHyeckas padora
Ne 1. CxopocTb
XUMHUYECKUX PEAKLIUH.
XHUMHUYECKOE pAaBHOBECHE.

[IpoBoauTh, HAOTIOIATE U
OIIMCHIBATH XUMHYECKUN
JKCIIEPUMEHT C ITOMOIIBIO POJTHOTO
SI3BIKA U s13bIKa XuMun. CoOIrogaTh
npaBuja TEXHUKH 0€30MMaCHOCTH

38

13 VH

DNeKTpONUTHYECKAs
JUCCOLIAIUS

OrnpenensaTs NOHITHS
«QIIEKTPOJIUTHI»,
«HEDIEKTPOIIUTHI»,
«QIIEKTPOJIMTHYECKAS
aucconuanus». @opMynnpoBaTh
OCHOBHBIE T0JI0KEHUS TEOPUHU
3JIEKTPOJIUTAYECKON AUCCOIMALINH.
XapakTeprus3oBaTh CIOCOOHOCTh
3JIEKTPOJIUTA K AUCCOIMALIMM Ha
OCHOBE CTEIIEHU
3JIEKTPOJIUTUYECKON JUCCOLUALINI
U Cpelly pacTBOpa Ha OCHOBE
nousitus pH. 3anuceiBath
YPaBHEHUS AJIEKTPOIUTAYECKON
nuccoruainuu. CpaBHUBaATh
3JIEKTPOINPOBOJHOCTH PACTBOPOB
3neKkTpoauToB. [IpenckaspiBaTh
CMEILIEHUE PABHOBECUS
JUCCOITHAITAH CITA0BIX KUCIIOT.
Habmronate u onuckeIBaTh
JIEMOHCTPAIIMOHHBIN XUMUYECKU I
JKCIEPUMEHT

39

13 VH

CaoiicTBa pacTBOpOB
IEKTPOJIUTOB

OrnuceIBaTh CBOMCTBA PACTBOPOB
ANEKTPOJIUTOB KaK (PYHKIIHIO




40

14 VH

CaolicTBa pacTBOpOB
JIEKTPOIUTOB

00pa3yroMMXCs TPU AUCCOIUAIIH
HOHOB U OTPaXkaTh UX HA IIUCHME C
IIOMOLIBIO HOHHBIX YPABHEHUH.
Onpenensars BO3MOXHOCTb
IIPOTEKAHUs PEAKIIMU MEKIY
pacTBOpaMH JIEKTPOIUTOB

41

14 VH

IM'maponus

42

14 VH

IM'maponus

XapakTepu3oBaTh TUIPOIIU3 KaK
00MEeHHO€e B3aUMO/ICHCTBUE
BEILECTB C BOJOM.

3anuchiBaTh YPABHEHUS PEAKIIMI
TUAPOIIN3a PA3JIUYHBIX COJIEH.
Pa3znuyath ruiponin3 1o KaTUOHY U
anuony. [Ipeacka3piBaTh peakiuio
Cpelbl BOAHBIX PACTBOPOB COJIEH,
00pa30oBaHHBIX CUILHBIM
OCHOBAHHEM H CJIa00# KUCIOTOMH,
c1abbIM OCHOBAHHMEM M CHJIbHOM
KHCJIOTOM.

PackpsiBaTh poib 00paTHMOTO
TUIPOIIN3a OPTraHUYECKUX
COCIMHEHUI KaK OCHOBBI OOMEHa
BEIIECTB B KUBBIX OpraHU3Max U
oOparumoro ruzpoauza ATD kax
OCHOBBI SHEPreTH4ecKkoro ooMeHa B
JKUBBIX OPTaHU3MaXx.

Ha6mronate u onuceiBaTh
XUMUYECKUM SKCTIEPUMEHT C
MOMOIIIBIO POJAHOTO SI3bIKA U SI3bIKA
XUMHH

43

15 VH

IIpakTnyeckas padora
Ne 2. Pemenne
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TeME
«I'mapomaus»

[IpoBoauTh, HAOMIOATE U
OITMCHIBATH XUMHYECKUH
AKCIIEPUMEHT C TIOMOIIIbIO POTHOTO
sI3bIKa U s13bIKa XuMuH. CoOogaTh
IpaBHJia TEXHUKH 0€30MacHOCTH

44

15 VH

O0600menue u
CHCTEeMaTH3alus 3HaHUH
o TeMe « XMMHYECKHe
peaKIm»

0O060061maTh U CUCTEMAaTU3UPOBATh
CBEJIEHUS O KIacCUpUKALUH U
3aKOHOMEPHOCTAX IPOTEKaHUs
XMMHUYECKHUX PEaKIIMHA B TAKUX
BAKHEHMIINX pa3HOBUIHOCTAX, KaK
OBP u peakuuu ruaposnsa

45

15 VH

KonTtpoabHnas padora
Ne 3 o Teme
«XUMHUYECKHE PEAKIINI

[TpoBoauth pedekcuto
COOCTBEHHBIX JIOCTUKEHUH B
W3YYEeHUH TUTIOJIOTHH XUMUYECKHX
peaxIuii, TepMOJUHAMUKN U
XAMHAYECKONH KHHETHKH.
AHanmM3upoBaTh pe3yIbTaThI
KOHTPOJIbHON pabOThI U
BBICTPaMBATh MMYTH TOCTHUKECHUS
KEJIAEMOTr'0 YPOBHSI YCIEIIHOCTH

Tema 4. BemecTBa u ux cpoiicrsa (44 yaca)




46

16 YH

Knaccudpukanus
HEOPTaHMYECKUX BEIECTB

Knaccudunuposatsb
HEOPraHW4ecKHe BEIIeCTBa 0
pa3HbIM IpPU3HAKAM.
ApryMeHTHpPOBATh
OTHOCHUTEJIBHOCTh KJIacCU(UKAIIIH
HEOPraHUYECKHX BEUIECTB

47

16 YH

Knaccudukanus
HEOPTraHUYECKHUX BEIECTB.
KomiiekcHble CoeIMHEeHUS
HEOPTraHUYECKHE U
OpraHUYECKUE

PaznmuuaTth KOMIIJIEKCHBIC
coenuaenus. Knaccudunuponats u
Ha3bIBaTh KOMIIJICKCHBIC
coeuHeHus. PackpbiBaTh 3HAYEHUE
KOMIIIEKCHBIX COCTUHCHUM.
[IpoBoauTh, HAOIIOIATE U
OINMCBHIBATh XUMHYUECKHI
SKCIIEPUMEHT C TOMOIIBIO POJHOTO
SI3BIKA U SI3BIKA XUMUH

48

16 YH

Knaccudukanms
OpPTaHWYECKUX BEIIECTB

Knaccudunuposars oprannueckue
COCIMHEHHMS IO PAa3HBIM MTPU3HAKAM

49

17 VH

OO6mias xapakTeprucTuKa
METAJJIOB U UX
COCTUHEHUN

XapakTepru30BaTh MOJOKEHUE
MeTaiioB B [lepuoanueckoit
cucteme /1. . Menaeneena.
OOBACHATE 0COOCHHOCTH
(bU3UYECKUX CBOMCTB METAIOB Ha
OCHOBE OCOOEHHOCTEH CTPOEHUs
aTOMOB U KPUCTAJJIOB

50

17 VH

XHUMHYECKHE CBOMCTBA
METaJUIOB

o1

17 VH

XHUMHYECKHE CBOMCTBA
METaJUIOB

XapaxkTepu3oBaTh 0011e
XAMUYECKHE CBOMCTBA METAJIOB
KaK BOCCTAaHOBHUTECJICH HAa OCHOBE
CTPOCHHUSI KX aTOMOB M TOJIOKCHHS
B DJIGKTPOXUMHUYICCKOM PSITY
HaNPSOKEHUN METaJuIoB.

Paszanuath 00111€€, 0COOECHHOE U
€IMHUYHOE B CBOMCTBAX
KOHKPETHBIX METAJUIOB ¥ MIX TPYTIIL.
NnmroctpupoBats cBOU

BBIBOJIBI M aPTYMEHTHI
yYpaBHEHUSAMU XUMHUECKUX
pEaKUUil 1 pACCMOTPEHUEM HX B
ceere TO/[ u OBP.

[IpoBoauTh, HAOMIOMATE U
OIMCHIBATh XMMUYCCKHUI
9KCIIEPUMEHT C TIOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA XUMUH

52

18 VH

Koppo3sus meramios

XapakTepru3oBaTh KOPPO3HIO U €€
Bujbl. [Ipennarats ciocoObt
3alIUThl METAJJIOB OT KOPPO3UU U
apryMEeHTHPOBATh BEIOOP criocola.
YcTaHaBIMBaTh 3aBUCUMOCTh
MEXK]1y KOPPO3HEN METAIIIOB U
YCIOBUSMU OKPYKAIOIIEH CpeJibl

53

18 VH

HonyquI/Ie MCTAJIJIOB

XapaxkTepr30BaTh HaXOXK/ICHHE
METAJIJIOB B IIPUPOJIE U OCHOBHBIE
Coco0bl UX MOTYUYECHHUS.




KonkpetusznpoBaTh 3TH CrIOCOObI
ONKCaHUEM XUMUYECKHUX
IIPOLECCOB B METAJUIYPrHH

54

18 VH

DIIEKTPOoJIN3. XUMUYECKHUE
HWCTOYHHUKHU TOKA

XapakTepru30BaTh IEKTPOIINU3 KaK
OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIBHBIN MpoIiecC.
[Ipencka3piBaTh KaTOJHBIE U
AHOJTHBIE MTPOLIECCHI C UHEPTHBIMU
Y aKTUBHBIMH 3JICKTPOJAAMH U
OTpaXkaTh WX HA MMUCHME IS
pacIIaBOB U BOJIHBIX PAaCTBOPOB
ANEKTpONUTOB. PackpbIBaTh
MPAaKTUYECKOE 3HAUCHHE
anekTponusa. [IpoBoauTs,
HaO0JII0/1aTh U OIKCHIBATH
XUMHYECKHUH SKCIIEPUMEHT C
MIOMOIIIBIO POJHOTO S3bIKA U SI3bIKA
XUMHH

55

19 VH

Illenounbie METAIIBI

XapakTepru30BaTh LIETOYHBIC
METaJUIBI M UX COCAMHCHUS Ha
OCHOBE IIOJIOXKCHHS B
Ilepuonuueckoi cucreme
anemenToB 1. . Meneneena u
CTPOCHHUSI aTOMOB B CBETE OOIIIETO,
0COOCHHOTO M €AUHUYHOTO

56

19 VH

bepwuii, marauit u
LIEJI0YHO3EMENbHbIE
MeTaJLIbI

XapakTtepr3oBaTh MeTasuibl [1B
TPYIIIBI U X COSAMHEHUS Ha
OCHOBE I1OJIOKEHHUS B
[Iepnonnueckoii cucreme
anemenToB . 1. Menneneera u
CTPOEHHUS aTOMOB B CBETE 0OOIIIETO,
0COOCHHOTO U €IMHUYHOTO

57

19 VH

AJFOMHUHHUN U €T0
COeINHEHUS

XapakTepru30BaTh ATFOMUHUI U €ro
COETMHEHUS Ha OCHOBE CTPOCHUS
aTroMa, OOIIMX CBOMCTB METAJIJIOB

U 0COOCHHBIX CBOMCTB aTlOMUHUS
1 aM(POTEpHOCTH €T0 OKCHAa U
ruapokcuaa. [IpoBoauts,
HaOJII01aTh U OMHCHIBATH
XUMHYECKHUI SKCIIEPUMEHT C
TTOMOIITLIO POJTHOTO SI3BIKA U S3BIKA
XUMHH

58

20 VH

MerTaibl TOOOYHBIX
noarpymnn. Meab

XapakTepu3oBaTh METAILIBI
MOOOYHBIX MOATPYTI MO UX
noJjoxeHuto B Ilepuoanueckoi
CHCTEME DJICMEHTOB

. 1. MenieneeBa u CTpOCHUIO
aTOMOB. XapaKTepHU30BaTh
CTPOEHHE aTOMOB, MOJy4YEHHUE,
MIPUMEHEHHE U CBOMCTBA MEITU U
BaKHEHIIINX €€ COCAUHCHUM.




[IpoBoauTh, HAOMIONATE U
OIUCHIBATH XMMUYECKHUI
9KCIIEPUMEHT C TIOMOIIIBIO POTHOTO
SI3BIKA U SI3BIKA XUMUH

59

20 VH

Iunak

XapakTepu30BaTh LIMHK U €r0
COCJIMHEHUS Ha OCHOBE CTPOCHUS
aToMa, OOIIMX CBOMCTB METAIIOB
1 0COOEHHBIX CBOMCTB IIHHKA U
aM(pOTEPHOCTH €ro OKCUIa 1
ruapokcuaa. [IpoBoauTh,
HaOJII04aTh U OIUCHIBATH
XUMHYECKHH SKCIIEPUMEHT C
MTOMOIITBIO POJTHOTO SI3BIKA U SI3BIKA
XUMHH

60

20 VH

Xpom

61

21 VH

Xpom

XapakTepru3oBaTh XpOM H €ro
COETMHEHUS Ha OCHOBE CTPOCHUS
aroma, OOIIMX CBOMCTB METAJIOB U
O0COOCHHBIX CBOMCTB XpOMa,
aM(}OTEepHOCTH €T0 OKCHIA U
ruapokcuaa (I11) u kucmoTHBIX
CBOWMCTB OKCHJIa M THIPOKCHJIOB
(VD). Unentudu-nupoBats Xxpomar-
U OUXpoMaT- HOHBI.
YcTaHaBnuBaTh 3aBUCUMOCTh
MEX]Ty KUCIIOTHO-OCHOBHBIMH
CBOICTBaMH OKCHJIOB U
THIPOKCHUIOB XpOMa U 3HaYC-HHEM
cTernenu okucienus. Habmonate u
OIMCHIBATh XUMUYCCKUHT
AKCIIEPUMEHT C TIOMOIIBbIO POTHOTO
SI3bIKA W SI3BIKA XUMUHU

62

21 VH

Maprasnern

XapakTepru30BaTh MapraHell 1 ero
COCJTMHEHUS Ha OCHOBE CTPOCHUS
aToMa, OOIIIMX CBOMCTB METAJIJIOB
1 OCOOEHHBIX CBOMCTB MapraHiia,
€ro OKCHJIOB ¥ TUJPOKCUIIOB.
VYcraHaBIUBaTH 3aBUCUMOCTD
MEX]Ly POTyKTaMHU
BOCCTAHOBJICHHS TIEpMaHTaHaTa
KaJus ¥ Cpeio pacTBOpa.
HaOmronaTe ¥ OIUCHIBAThH
XUMHYECKHI SKCIIEPUMEHT C
TTOMOIITLIO POJTHOTO SI3BIKA U S3BIKA
XAMHUH

63

21 VH

OO6mras xapakTeprucTruKa
HEMETAJUIOB U UX
COCTUHEHUN

64

22 VH

OO01mmas xapakTepucThKa
HEMCTAJIJIOB U UX
COEeINHEHUN

XapakTepru30BaTh MOJ0KEHUE
HemeTauioB B [lepuoanueckoi
cucteme /1. 1. Menpaeneera.
OOBACHATH TPUYUHBI ATUTOTPOTTHH
Ha OCHOBE OCOOCHHOCTEH CTpOCHUS
aTOMOB U KPUCTAJUIMYECKUX
pemieTok. OOBACHATH TPUUUHBI
WHEPTHOCTH 0JaropoIHbIX Ta30B




0COOEHHOCTSIMH CTPOCHUS UX
aTOMOB U JIOKa3bIBaTh
OTHOCUTEIBHOCTh 3TOM
xapakTepucTUKU. OOBACHATD
KHCJIOTHO-OCHOBHBIE CBOMCTBA
BOJIOPOJHBIX COCTMHCHHMA
HEMETAJUIOB 0COOEHHOCTSIMU
CTPOCHHUSI KX aTOMOB M TOJIOKCHHS
B [Iepnoaunueckoii cucreme [I. U.
Meunneneesa. OObBSICHIATH
W3MEHEHUE KUCIOTHBIX CBOMCTB
OKCHJIOB ¥ THJIPOKCHIOB
HEMETAJUIOB 3HAUYEHUEM CTEIICHU
OKHCJICHUS U MOJIOKEHUEM
HemeTauioB B [lepuoanueckoit
cucteme /1. 1. Menaeneena

65

22 VH

OO01me XUMHUYECKHUE
CBOMCTBA HEMETAJJIOB

PaccmaTpuBats ob1ue
XUMHUYECKHE CBOWCTBA HEMETAILJIOB
KaK OKUCJIUTENEN U
BOCCTaHOBUTEJEH.
WimroctpupoBaTh CBOM BBIBOABI U
apryMEeHThbl YpaBHEHUSIMU
XUMHYECKUX PEAKIUU 1
paccmoTtpenueM ux B ceere OBP.
HaGnronaTe u onuchiBaTh
XUMUYECKUM SKCIIEPUMEHT C
MTOMOUIBIO POJTHOTO SI3bIKA U SI3bIKA
XUMUHU

66

22 VH

T"anoreds! 1 ux
COCTUHEHUSI

XapakTepu3oBaTh CTPOCHUE
aTOMOB M KPUCTAJJIOB U CBOICTBA
TaJIOTeHOB U UX COSTMHESHUM B
cBeTe 00IIero, 0COOEHHOTO U
€IMHUYHOr0. Y CTaHaBJINBaTh
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB IraJJOr¢HOB U X
COCIMHEHHI B 3aBUCHMOCTH OT UX
nonoxeHus B [lepuoandeckoi
cucreme. Uaentudunmponarsb
rajioreHu-uoHsl. [IpoBOIUTS,
HaOJIFOaTh U OIKCHIBATH
XUMUYECKUM SKCTIEPUMEHT C
MOMOILBIO POJHOTO SI3bIKA U A3BIKA
XUMHHU

67

23 VH

XaJIbKOT€HBI — MIPOCTHIE
BEIECTBA

XapakTepu3oBaTh aJJIOTPOIHUIO
KHUCJIOpO/ia, Ero CBOMCTBA,
MOJIyYEHUE U TPUMEHEHUE 030HA U
Kucaopoja. PackpeiBaTh posib
KHUCJIOPOJIa B OpraHu3aliy )KMU3HU
Ha 3eMJie U HHTEeHCUUKALUU
MIPOU3BOJICTBEHHBIX MPOIECCOB.
XapakTepu3oBaTh CTPOEHUE aTOMA,
AJUIOTPOIIUIO CEPHI,




MIPOTHO3UPOBATH €€ CBOMCTBA,
MOATBEPK/IATh UX YPaBHEHUSIMH
COOTBETCTBYIOLIUX PEAKIIUM.
[Ipemmarats criocoObI MOTyYESHHS
Ha OCHOBE HaXOXJACHUS B IPUPO/IE.
VYcranaBiuBaTh 3aBUCUMOCTD
MEXy 001acTIMHU IPUMEHEHUS
cepsl U ee cBoiicTBaMu. HabmronaTh
U ONUCHIBATh XUMHUYCCKUU
AKCTIIEPUMEHT C IMTOMOIIBIO POTHOTO
sI3BIKA M SI3bIKA XUMUH

68

23 VH

COCI[I/IHGHI/IH CCPhI

69

23 VH

CoenuHeHus cepbl

XapakTepu3oBaTh CTPOEHUE
MOJIEKYJIbl CEPOBOIOPOAA U
IIPOTHO3UPOBATH
BOCCTAaHOBUTEJIbHEIC CBOIICTBA,
NOATBEPKIATh UX YPABHEHUSIMHU
COOTBETCTBYIOLIUX PEAKIIUHM.
OnuceiBath (HU3MOIOTHYECKOE
JefiCTBHE CepOBOOPO/Ia U IIEPBYIO
MIOMOILIb [IPX OTPABIICHUU UM.
XapakTepru30BaTh OKCUJbI CEPBI
KAaK TUITUYHBIE KUCIOTHBIE OKCH/IbI
Y TIOATBEPXKIATh ITY
XapaKTEPUCTUKY YPAaBHEHUSIMU
COOTBETCTBYIOIIMX peakuuii. Ha
OCHOBE aHAJIW3a HAXOXIACHUS CePbl
B IIPUPOJIE IpeIaraTh ICTOYHUKHU
CBIPbS JIJISl IOJIYYEHHS] CEpHOU
KHUCJIOTHI U IPOTHO3UPOBATh
CTaJIny IIPOU3BOJICTBA.
XapakTeprus3oBaTh COCTAB,
KJIaCCHU(PUKAITMOHHYIO
MIPUHA/IIEKHOCTh U CBOMCTBA
pa30aBIeHHOI U
KOHLICHTPUPOBAHHOU CEpHOI
kucaoTel B cBete TOJ] m OBP.
Wnentudunuposats cyabhui-,
CyIb(MUT- U Cynb(aT-aHUOHBI.
[IpoBoauTh, HAOMIOAATE U
OTHUCHIBATh XUMHUYECKUHN
9KCIIEPUMEHT C TIOMOIIBIO POJHOTO
SI3bIKA U SI3bIKA XUMUH

70

24 VH

A30T ¥ ero cCOeIMHEHU

71

24 VH

A30T ¥ ero COeIMHEHU

XapakTepu30BaTh CTPOCHUE
aTOMOB U KPHUCTAJIJIOB a30Ta, €T0
¢busnvecKkne 1 XUMHUIECKHE
CBOWCTBA, MOJYy4YECHUE U
MpUMeHeHHne. XapaKTepru30BaTh
CTPOEHHUE MOJIEKYJIbl aMMHUaKa, ero
MoJIy4eHue, coOupanue u
pacrio3HaBaHMe, a TaKXKe CBOMCTBa
B cBete OBP u oOpazoBanus
KAaTHOHA aMMOHWSI.




XapakTepu30BaTh OKCUIbI a30Ta Ha
OCHOBE OTHECEHHUSI X K
0e3pa3IMYHBIM WM KUCIOTHBIM
okcuaaMm. MaentuduuupoBarsb ux.
XapakTeprus3oBaTb COCTAB,
KJIaCCU(PUKALNOHHYIO
IIPUHAJUIEKHOCTD U CBOMCTBA
paz0aBiICHHOHN 1
KOHILICHTPUPOBAHHOM a30THOU
kucioTel B cBete TOJl u OBP.
OnuceIBaTh CIIOCOOBI NOJYyUEHUS
OKCHJIOB a30Ta U a30THOM KUCIOTHI.
Habnronats 1 onuceIBaTh
XUMUYECKHUM KCIIEPUMEHT C
IIOMOIIBIO POJHOTO fA3BIKA U SA3bIKA
XUMUU

72

24 VH

docdop u ero coeAMHEHUS

XapakTepru3oBaTh CTPOSHUE aTOMa,
JUIOTPOIIHMIO, CBOMCTBA, IOJTyYCHHUE
u ipuMeHenue gocdopa.
CpaBHUBaTh KpacHbIN U OeNbIi
tdbocdop. YcranaBiuBath
B3aUMOCBSI3b MEXJTy CBOHCTBaMU
¢dbocdopa 1 ero MpPUMEHEHUEM.
Nnentuduruposars Gocdar-
annoH. HabGmoaTh 1 onuchIBaTh
XUMHUYECKHI SIKCTICPUMEHT C
MIOMOIIIBIO POAHOTO SI3bIKA U S3BIKA
XUMHHU

73

25 VH

Yraepon u ero
COEJIMHEHMUSI

74

25 VH

Yraepon u ero
COEIMHEHUS

XapakTepu3oBaTh CTPOECHUE aTOMa,
AJUIOTPOIIHIO M CBOMCTBA YIJIepoAa.
VYcranaBiauBaTh 3aBUCUMOCTD
MEX]Ty TUIIOM THUOpUIU3AlNN
opOuTanei y aJuloTpOIHBIX
MoaudUKaImii yriaepoaa u ux
CBOMCTBaMH. XapaKTEPHU30BaTh
MOJIyYeHHUE, CBOMCTBA U
MIPUMEHEHHUE OKCHJIOB yTJIepoJia U
yroJIbHOM KucioThl. [Ipemmarars
MyTH TIPEeBpaIlleHUsI KapOOHATOB B
I'HJIpOKapOOHAThl M 00paTHO.
WNnentuduimpoBaTh yriieKUCIbINA
ra3 u kapOonar-anuon. Habmonats
M OIHCHIBATh XUMUYECKHI
SKCHEPUMEHT C MOMOIIBIO POJTHOTO
SI3BIKA W SI3BIKA XUMUHU

75

25 VH

Kpemuuii u ero
COETMHEHUS

XapakTepu3oBaTh CTPOEHUE aTOMA,
JUIOTPOIHIO U CBOMCTBA,
MOJyYeHUE U IPUMEHEHUE
KpPEMHHUS.

XapakTepru3oBaTh MOJyYEHUE,
CBOMCTBA U IMPUMCHCHUC OKCHU A




kpemuus (IV) u kpeMHueBoi
KHUCJIOTBI.

HaOmrogaTh 1 onuceIBaTh
XUMUYECKHHA SKCTIEPUMEHT C
MTOMOIITBIO POJTHOTO SI3BIKA U S3BIKA
XUMHH

76

26 VH

O06006111EHE U
CHCTEMATHU3ALINS 3HAHUI
10 XUMHUHU DJIICMCHTOB

O0600maTh U cCHCTEMAaTU3UPOBATH
CBEZICHHS O MeTaJllax
HEMeTaiax, a Takke 00pa3yeMbIx
VMU COCTMHEHHSIX

77

26 VH

KountpoJabsHas paéora
Ne 4 «Xumus »iieMeHTOB»

AHanu3upoBaTh pe3yJbTaThl
KOHTPOJIbHOM paboThI U
BBICTPAauBaTh IIyTU JOCTHIKECHMUS
JKEJIAeMOr0 YPOBHS YCHEIIHOCTH

78

26 VH

Kucnors! oprannueckue u
HEOpPraHUYECKUe

XapakTeprus3oBaTb COCTAB,
KJIacCU(PUKAIIUIO M CBOMCTBA
kucioT B cere TOJ u OBP.
Paznmnuate oOluee, ocoOeHHOE U
SIMHUYIHOC B CBOMCTBax a30THOU U
KOHIIEHTPUPOBAHHOW CEpHOMU
KHUCJIOT.

PazanugaTe 3BOJIFOIIIO

IIPEJCTABICHUH O KUCIIOTax B
CBETE:

— aTOMHO-MOJIEKYJIIPHOTO
YUEHHS;
— TO/I.

[TpoBouThH, HAOIIOAATH U
OIIMCBHIBATh XUMHYCCKUM
SKCIEPUMEHT C TOMOIIbIO POJHOTO
SI3BIKA M S3BIKA XUMUH

79

27 VH

OcHoBaHUA OpTraHHU4Y€CKUC
1 HCOPraHUYCCKUEC

XapakTepu3oBaTh COCTAB,
KJIaCCU(PMKALIMIO ¥ CBOMCTBA
OCHOBaHUH B CBETE TEOPUHU
AIEKTPOIUTAYECKON JUCCOIHAIIIH.
Paznmuuath o0O1ee, ocoOeHHOE U
€TUHUYHOE B CBOMCTBAX
THUAPOKCUIOB U OECKHCIOPOIHBIX
OocHOBaHUI. Pa3inyaTh dBOIIOUIO
IpeJICTaBICHN 00 OCHOBAHUAX B
CBETE: — aTOMHO-MOJIEKYJISIPHOTO
YUEHHS;

— TOJI.

[IpoBoauTh, HAOMIOATE U
OIMCHIBATh XUMUYECKUI
SKCHEPUMEHT C MOMOIIbIO POJTHOTO
SI3BIKA U SI3BIKA XUMHU

80

27 VH

AmdorepHbie
OpTraHUYecKue u
HEOpPraHUYecKue BelecTBa

Xapaktepu3oBaTh aM(pOoTepHbIE
OpraHMYEeCcKHe U HEOPraHUYECKHe
BEIIECTBA KaK COEIUHEHUS C
JTBOMCTBEHHBIMU KHCJIOTHO-
OCHOBHBIMM CBOMCTBaMH




81 27 VH I'eneTnueckas cBA3b XapakTepu3oBaTh N'€HETUYECKYIO
MeX1y KilaccaMu CBSI3b MEXKIY KJIacCaMH
OpPraHUYECKUX H OpPTaHUYECKUX W HEOPTaHMUECKHUX
HEOPraHUYECKUX COEIMHEHUI U OTpa)kaTh €€ Ha
COCAMHEHUI MUChME C IMOMOIIIBIO 0000IIEHHOM
82 28 YH I'enernueckas cBs3b 3aIIMCH «LIETIOYKH IIEPEXO/I0BY.
MEXy KJlaccaMu
OpPraHUYECKUX U KonkperusupoBath Takue 1eNOYKU
HEOPTraHNYECKUX YPaBHEHUSMU XUMHYECKUX
COEIMHEHU I peakuuil. Paznuyats noHATHS
«TEHETHYECKas CBS3bY U
«TeHeTHYecKui psan». Habmonats
Y OMHCHIBATH XUMUICCKUI
9KCIIEPUMEHT C IOMOIIbIO POJIHOTO
SI3BIKA W SI3bIKA XUMUU
83 28 YH IIpakTHyeckasi pabora ColmroaTh IpaBUiIa TEXHUKH
Ne 3. Ilonydenue razoB u | 6e30macHOCTH IpU padboTe ¢
M3Y4YCHHE UX CBOWCTB 1a00paTOPHBIM 000PYIOBAHUEM U
84 28 YH IIpakTHyeckas pabora HarpeBaTelIbHBIMU MTPUOOpaMu, a
Ne 4. Pemenue TaK)Ke XUMUYECKUMU PEaKTHUBaMH,
AKCIIEPUMEHTAITLHBIX HSKOHOMHO H 9KOJIOTUYECKH
3a/1a4 10 OPraHUYeCcKOM IrPaMOTHO 00paIaThCs C HUMH.
XUMUHU HccnenoBath XuMu4eCcKue
85 29 VH IIpakTnuyeckas padora 00beKThl. DUKCHPOBATH
Ne 5. Pemienue pe3yJIbTaThl HAOIOJICHUN |
AKCIIEPUMEHTAIBHBIX (opMyIMpOBaTh BBIBOBI HA UX
3a/1a4 110 HEOPraHUYECKO | OCHOBE
XUMHH
86 29 VH IIpakTHyeckas padora
Ne 6. CpaBHEHME CBOWCTB
HEOPTaHWYECKUX H
OpPTaHUYECKUX
COECTMHEHU I
87 29 VH IIpakTnyeckas padora
Ne 7. I'enernueckas CBs3b
MeX1y KJaccaMy Heopra-
HUYECKUX U OPTAaHHYECKUX
COCIMHEHU I
88 30 YH Oo6o06menne u O0600maTh U CHCTEMAaTU3UPOBATH
CUCTeMaTH3aIus 3HaHUH CBEICHUS O KJIaccu(pUKauu u
o Teme «BelmecTBa 1 UIX | CBOHCTBaxX HEOPTaHUYECKUX H
CBOMCTBaY. OpPTaHMYECKUX BEIIECTB
89 30 YH KonTtpoabHnas padora [IpoBomuTh peduiekcuto

Ne 5 o teme «BeriecTBa u
UX CBOMCTBa»

COOCTBEHHBIX JOCTHKEHUH B
1/13y‘-IGHI/II/I THUITIOJIOTUHN XUMHUYCCKUX
BEIIECTB U CBOHCTBAX OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX U
OpPTaHMYECKUX BEIIECTB B CBETE
00111er0 0COOCHHOTO U
€AMHUYHOTO. AHATU3UPOBAThH
Pe3yNIbTaThl KOHTPOJIBHON PabOThI




Y BBICTpaUBaTh MyTH JOCTHKCHUS
MKEJIAEMOT'0 YPOBHSI YCIEIIHOCTH

Tema 5. Xumus u o61ecTBo (9 yaco

B)

90 30 VH

XHUMHMS ¥ IPOU3BOJICTBO

91 31 YH

XHUMHS ¥ IPOU3BOJICTBO

PackpsiBaTh posib XUMHUECKOTO
IIPOU3BOJCTBA KaK
MIPOU3BOIUTEIIHLHOM CUJITBI
oOmiecTBa. XapakTeprus3oBaTh
o0IIre 1 YacTHbIC HayYHbIC
IPUHIUIIBI XUMAYECKOTO
MIPOU3BO/ICTBA.

CpaBHMBaTH IPOU3BOACTBA
aMMHaKa 1 METaHOJIa B CBETE
BOKHEHIIIUX TOHATUA XUMHYECKOM
TEXHOJIOTHU. XapaKTepHU30BaATh
TaKUe BaKHEHIINE HAIIPABICHUS
HAy4YHO-TEXHHUYECKOTO Mporpecca,
KaK OMOTEXHOJIOTHUS U
HAHOTEXHOJIOTHUS

92 31 YH

XHUMHS U CEILCKOE
XO3IUCTBO

93 31 YH

XUMHS U CEILCKOE
XO3IUCTBO

XapakTeprus3oBaTh OCHOBHBIE
HaIpaBJICHUS XUMU3ALUH
CEJIbCKOTO XO3sIiCTBA.
KnaccudunupoBats MUHEpAIbHBIE
ya00peHus o pa3HbIM
OCHOBaHUSM. PackpbIBaTh UX poiib
B MIOBBIIICHUH
IPOU3BOJUTENBHOCTH CEIbCKOTO
XO035ICTBa, 3aMCHIBATh PEAKIIUU,
JeKale B OCHOBE UX MOJIYUYEHHUS.
OnpenensaTs NUTATENbHYIO
LIEHHOCTbh MUHEPAJILHOTO
y10OpEeHHUs: COOTBETCTBYIOLUMHU
pacueramu. Knaccuduuuponatsb
NECTULIUJIBI U PACKPBIBATh
JUAJIEKTUKY UX IPUMEHEHHUS.
XapakTepru30BaTh OCHOBHBIE
HaIpaBJIEHUSI XUMH3ALUH
KUBOTHOBOJCTBA

94 32 VH

Xumus u npooaemMbl
OXPaHbl OKpPY>KaAIOIIEN
cpeabl

95 32 VH

Xumust ¥ npoOIeMbl
OXpaHbl OKpYyKaromen
cpeabl

XapakTepru30BaTh OCHOBHBIE
(haKTOpbI XUMUYECKOTO
3arpsi3HEHUs] OKPY>KaIoIEeH Cpebl.
Onpenenarb ICTOYHUKHI
XUMHYCCKOI'0O 3arpsA3HCHUA
aTMoc(epsbl, BOIHBIX U 3eMETbHBIX
PECYpPCOB M apryMEHTHPOBAHHO
MpeaIarath CnocoObl MX OXpaHbl

96 32 VH

XUMHUS U ITOBCEIHEBHAS
’KU3Hb YeJI0OBEKA

97 33 VH

XUMHUS U ITOBCEIHEBHAS
JKU3Hb YeJIOBEKA

Jloxa3pIBaTh, 4TO COBPEMEHHBIN
OBIT YEJI0BEKA HEMBICIINM 0€3
JIOCTHKEHUN XUMUU. PacKkpbIBaTh
JAATIEKTUYECKUI XapakTep
XUMH3AINN TOBCETHEBHOM KU3HHU
yenoBeKa. XapakTepu30BaTh




nH(pOpMaIHIO, KOTOPYIO HECET
CHUMBOJIMKA MMPOMBIIIJICHHBIX U
MIPOJIOBOJILCTBEHHBIX TOBAPOB.
ColmroaTh TEXHUKY 0€30MMacCHOCTH
B IIpoILIecce MPUMEHEHUS
JIEKapCTBEHHBIX CPEJICTB, OBITOBBIX
IIpenapaToB U NpuOOpoB

o8 33 VH Kondepennus «Poins XumMun B MOCH KU3HIY
99 33 VH PesepBHOe Bpems

100 | 34 VH

101 | 34 VH

102 | 34 VH

103 | 35VH

104 | 35VH

105 | 35VH




I'padux npoBenennsi NPAKTUYECKUX U KOHTPOJbHBIX PadoT

Ne OtmeTtk OrMmetk
IIpaktuy | Ilnanupyem 20 Kourpo | ILnanupyem 20
n
/ Tema paznena ecKHue ble CPOKH npose JIbHBIE ble CPOKH npose
padoThl | NMpoBeAeHHUSs padoThl | MpoBeJAeHUsA
1 ACHUH ACHUH
1 | Crpoenue atoma KP Ne 1 (1 uT)
2 | Ctpoenue KP Ne 2 (1 gT)
BELIECTBA.
JucnepcHsie
CUCTEMbI
3 | Xumudeckue TP Ne 1 (2 ur) KP Ne3 | 15 YH (2 ur)
peariun IPNe2 | 15 YH (2 ur)
4 BGHEGCTBa n nx ITP Ne3 | 28 YH (4 ur) KP Ne4 | 26 VH (3 ur)
CBOMCTEA P Ne4 | 28 VH (4 ur) KPNe5S | 30 VH (4 ur)
[P Ne5 | 29 VH (4 ur)
[IPNe6 | 29 VH (4 ur)
[P Ne7 | 29 VH (4 u1)
5 | XumMus u
0011ECTBO
6 | PesepBHoe
BpeMsi
UTOro 7 S




