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COILEP KAHHUE
[ToscHuTenbHAsA 3anKUcKa
Metoauyeckrie 0COOEHHOCTH Kypca
OO61mast xapakTepucTHKa Kypca
Mecto npeameTa B yueOHOM TIIaHE
JInyHOCTHBIE, METATIPEAMETHBIE U TTPEAMETHBIE
pe3ynbTaThl OCBOCHUSI Kypca
Conepxanne kypca 10—11 kmaccoB. ba3oBeiit ypoBeHB
Conepxanue kypca. 10 knacc. bazoBblil ypoBeHb
Conepxanue kypca. 11 knacc. ba3oBblil ypoBeHb
TemaTuyeckoe rianupoBanue kypca 10 kmacca 6a30Boro
YPOBHSI
Temaruueckoe miaHupoBaHue Kypcea 11 kiacca 6a3oBoro
YPOBHSI
PexomeHnnanuu 1no ocHaIEHUIO Y4eOHOro rporecca
MatepuaibHO-TeXHHUECKOe 00ecreueHrne KaOnHeTa XuMUu
[Tnanupyemble pe3yabTaThl U3yUeHUs y4eOHOTO

npeaMera « XMMHs» Ha ypPOBHE CpeIHETo o0IIero oopa3oBaHus



IHosicHUTEIbHASA 3aIIMCKA

Ha 6aze wmentpa «Touka pocra»  obecniedunBaercs  peanu3arus
0o0pa3oBaTeNbHBIX  NPOrPaMM  €CTECTBEHHO-HAyYHONM M TEXHOJIOTMYECKOM
HAlpaBJIEHHOCTEN,  pa3pabOTaHHBIX B  COOTBETCTBUUM C  TpeOOBaHMSIMHU
3aKOHO/IAaTEIbCTBA B chepe oOpa3oBaHus U ¢ yuétoMm pexomeHnauuil denepaabHOro
orneparopa yueOHoro npeamera «Xumus». O0pa3zoBarenbHas OIporpaMma I03BOJISET
WHTErPUPOBAThH PEANM3yEMbI€ MOIX0/Ibl, CTPYKTYPY U COAEpPKaHUE MPU OpPraHU3aluu
oOyuenusi xumuu B 10-11 xmaccax, BBICTpOGHHOM Ha 0a3e J000ro W3 JOCTYMHBIX
yueOHo-MeTonnueckux komruiekcoB (YMK). Mcnonb3oBanue odbopynoBanus « Touka
pocTta» nipu peanm3anuu ganHo Ol mo3BossgeT co31aTh yCIOBUSA:

. JUTSL pacITUPEHUS COJIEP KAHMS IIKOJIBHOTO XMMUYECKOTO 00pa30BaHuUs;

. JUIS  TIOBBINICHWS TIO3HABATEJIbHOW aKTHMBHOCTH OOydYalomuxcs B
€CTEeCTBEHHO-HAyYHOU 00J1acTH;

. JUTST Pa3BUTHS JIMYHOCTH peOEHKa B mporiecce OOydeHHs XHMHHU, €TO

CTIOCOOHOCTEH, (GOPMUPOBAHUS U YIOBIETBOPEHHUS COITUATHFHO 3HAYUMBIX HHTEPECOB
U TTIOTPEOHOCTEH;

. JUTSE paOOThI C OJITapEHHBIMU IIKOJLHUKAMH, OpPTaHU3AIMH UX Pa3BUTHS B
pa3IMYHBIX 00J1acTIX 00pa30BaTEIBLHOM, TBOPUCCKOU JEATCIHEHOCTH .

HMcxXoaHbIMU JOKYMEHTAMU JIJI1 COCTaBJICHUS paboueli MporpaMMbl SIBUITHCH:
1. ®denepanbHblii 3akoH «O06 obpazoBanuu B Poccutickoit denepanumy ot

29.12.2012 Ne 273-®3 (B nedcTBYIONIEH peAAKIIIN).

2. Ilpuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot
17.12.2010 Ne 1897 «O06 yTBepxkaeHun deaepaibHOTO FoCy1apCTBEHHOTO
00pa30BaTENbHOIO CTaHAAPTa OCHOBHOT'O O0IIEro 00Opa3oBaHus» (C
U3MCHCHUSAMU U JIOTTOJTHCHHSIMH ).

3. IIpuxaz MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit denepannu ot
17.05.2012 Ne 413 «O06 yTBep>KICHUU U BBEJCHUU B JICUCTBUE
(benepaibHOro roCyAapCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEIHETO
o0O1ero oopazoBaHus (C U3BMEHEHUSIMU U IOTIOJIHEHHUSIMHU ).

4. MeTtoandeckue peKOMEHIAIMH 0 pean3aiii 00pa30BaTeIbHBIX
porpamMM Ha4aJIbHOTO 00IIIero, OCHOBHOTO OOIIIETO, CPETHEr0 00IIEero
o0pa3zoBaHusi, 00pa30BaTENBHBIX POTPAMM CPEIHETO MPOPECCHOHATBFHOTO
o0pa30BaHUS U JOTIOJTHATEIBHBIX 0011e00pa30BaTEIIBHBIX TPOTPAMM C
IPUMEHEHUEM DJICKTPOHHOTO O0yUYEHUS M TUCTAHITMOHHBIX
00pa30oBaTeNIbHBIX TEXHOJIOTHH (TIPUIOKEHUE K MUCbMY MUHHCTEPCTBA
npocserieHust PO ot 19 mapra 2020 roma Ne I'J]-39/04).

5. IlpumepHas ocHOBHasi oOpa3zoBaTebHasi IporpaMma CpeHero 00IIero
obOpazoBaHus (000peHa penieHueM ¢eaepaibHOTo yueOHO-METOIUUECKOTO
00beIMHEHUS 110 0011IeMy 00pa30BaHUIO0, TPOTOKOJI OT 28.06.2016 N 2/16-

3)



6. Konuenuus npenogaBaHusi yueOHOro npeamMera « XuMus» B
oOpa3oBaTenbHBIX Oprannsanuax Poccuiickoit denepannu, peaan3yromux
OCHOBHBIE 0011e00pa3zoBarenbHbIe MporpaMMebl (yTB. Pemennem Komnernn
Munnpocsemenns Poccun, nporokon ot 03.12.2019 Ne [1K-4BH).

7. Tlpuka3z MunucrepctBa npocselienus Poccuiickoit deneparuu ot
23.11.2022 r. Ne 1014 «OO0 ytBepxaenuun dheaeparbHOl 00pa3oBaTeIbHON
MpOrpaMMbl CpeIHero 001ero oopa3oBaHus» (3aperucTpupoBaH
22.12.2022 1. Ne 71763).

https://edsoo.ru/Federalnaya obrazovatelnaya programma srednego obsch
eqo obrazov aniya.htm

8. Metoaudeckoe MUCHMO O MPEMNoIaBaHuU YUYEOHOTO TpeaMeTa « XUMHUSD B
obmreoOpa3zoBaTenbHBIX Opranu3anusax SApociaBckoit obmactu B 2023-2024
YU.T.

9. MeroandecKkux peKOMEHIAINN 10 CO3IaHUI0 M (YHKITMOHUPOBAHHIO B
00111e00pa30BaTEIbHBIX OPraHU3aIUsIX, PACIIOJIOKEHHBIX B CEITbCKOM
MECTHOCTH M MaJIbIX TOpO/Iax, IIEHTPOB 00pa30BaHMS €CTECTBEHHO-HAYIHOM
Y TEXHOJIOTHYeCcKoi HanpaBiaeHHoCTeH («Touka pocta») (Y TBEpKaEHBI
pacnopsbkeHreM MuHucTepcTBa npocsenieHus Poccuiickot @enepanuu ot
12 staBapst 202 1r.Ne P-6)

10. Jlns pa3zpaboTku paboueld mporpaMMbl UCTIOIb30BAIOCh METOIUIECKOE
nocobue «Peanu3zanus 00pa3oBaTesbHbIX MPOTPAMM €CTECTBEHHOHAYYHOU
¥ TEXHOJIOTUYECKOW HAMIPABIEHHOCTEN MO0 XMMHH C UCTIOJIb30BaHUEM
obopynoBanus 1ieHTpa «Touka poctay. ABTopsl: [1.U. becnanos, M, B.,
Hopodee Mocksa,2021

11. OcHOBHO 00pa3oBaTEIHLHON MPOrpaMMbI CPEAHETO 00I1IeT0 00pa30BaHUS
MOY Ilerposckoin COILIL.

12. Yaebnoro mana MOY Ilerposckoii COIII.

YMK:

Pabouasi nporpamma pa3padoTaHa HA OCHOBE ABTOPCKOM MPOrpaMMbl
O.C.I'abpuensina, coorBercrByomeii ®exepajbHOMY rocyiapcTBEHHOMY
00pa30BaTeJIbHOMY CTAHAAPTY CPeAHEro 001ero 00pa3oBaHus MO0 XUMHUM:

e Tadpuessn O.C. Xumus. 10-11 knaccesl. Paboune nporpamMmel.
Ipeamernasi inHusa yueouukoB O.C. I'abpuensina, U.T'.

OctpoymoBa, C.A. Ciaagkosa. ba3oBblii ypoBeHb


https://my-shop.ru/shop/product/3658771.html
https://my-shop.ru/shop/product/3658771.html
https://my-shop.ru/shop/product/3658771.html

4

Pabouast mporpamma mnpenHasHaueHa Juisi u3ydeHus xumuu B 10-11  kraccax
OCHOBHOH  0011eo0pazoBaTeIbHON MIKOJBI 10 yueOHukam O.C. I'abpuensna, 1.T.
OctpoymoBa, C.A. CmankoBa  «Xumus. 10 kimacc», 0a30BbIii ypoBeHb. M.:
[Ipocsemenne, 2019, «Xumus. 11 knacc», 6a3oBwiii ypoBeHb. M.: IIpocBemienue,
2020r. VY4eOHuKHN COOTBETCTBYIOT denepalbHOMY roCyapCTBEHHOMY
o0Opa3oBaTeILHOMY CTaHIAPTY CPEAHETO OOIIETO 0OPa30BaHUS 110 XUMHH.

B paboueil mporpamme NpeaycCMOTPEHO pPa3BUTHE BCEX OCHOBHBIX BHJIOB
JEeATEeIbHOCTH 00y4YaeMbIX, MPEJCTABICHHBIX B MporpamMmax JJisi HayajibHOTO
o0Iero u OCHOBHOTO o0miero oOpazoBanus. Cojep)kaHue HACTOSIICH paboueit
porpaMMbl  UMEET OCOOCHHOCTH, OOYCJIOBJICHHBIC, BO-TIEPBBIX, MPEAMETHBIM
COJIep>KaHUEM U, BO-BTOPBIX, IMCUXOJOTHYECKUMHU BO3PACTHBIMU OCOOCHHOCTSIMU
o0y4aeMbIX.

[Ipy w3ydyeHMM XWMHH BEOYIIYIO pPOJb WIpaeT IO3HaBaTeIbHASA
nesTebHOCTh. OCHOBHBIE BUBI YUCOHOU JIEATEIHOCTH 00YYarONIUXCsl HA YPOBHE
y4eOHBIX  JIEUCTBUM  BKIIOYAIOT YMEHHE  XapaKTepU30BaTh, OOBICHSTH,
KIaccu(ummpoBaTh, BIAACTh METOJAaMH HAyYHOTO ITO3HAHUS, IMOJHO W TOYHO
BBIPKATh CBOM MBICIH, apTyMEHTHPOBATh CBOIO TOUYKY 3pEHHs, paboTath B
rpynme, MPEeACTaBIsITh W COOOMATh XUMHUYECKYI0 HWHGOPMAIMI0 B YCTHOW W
NUChbMEHHOM (hopMax u ap.

Opna u3 3a1a4 00y4YeHUs B CPEIHEN IIKOJIE — TMOATOTOBKA 00YUYaOIMIUXCS K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKHM3HEHHOTO W MPOQECCHOHATBHOTO
nytd. OOydaromecss JOHKHBI HAYYUTHCS CaMOCTOATENIBHO CTaBUTh IEMH H
OTIPENEIATh MyTH X JOCTHKCHHUS, UCITOJIB30BaTh MPUOOPETEHHBIN B IIIKOJIC OITBIT
JIESITEIbHOCTH B PEAIbHOM JKU3HHM, 32 paMKaM# y4eOHOTO mpoIiecca.

CormacHo 00pa3oBaTeIbHOMY CTaHAAPTY, TJIABHBIC WeEIU CPEeOHez0 00u4ezo
00pa3zoeanus COCTOST B:
1) GopMHpOBaHHU IIEJIOCTHOTO TPEACTABICHUSA O MHPE, OCHOBAHHOIO Ha

MPUOOPETEHHBIX 3HAHMSIX, YMEHUSAX U CIIOCO0AX JACSATEIHHOCTH;



2)

3)
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HpI/IO6p€T€HI/II/I OIIbITa p33H006p8,3HOI\/’I ACATCIBHOCTH, OIIbITA ITIO3HAHHA H

CaMOIIO3HAHMS,

IMOATOTOBKC K OCYHICCTBIICHHIO OCO3HAHHOI'O BLI60pa HHﬂHBHﬂyaHLHOﬁ

oOpa3oBaTeabHON WK TPO(PECCHOHATILHOMN TPAeKTOPHUH.

Bonbiiolt BkiIag B JIOCTHXKEHHE ATUX IIEeJIed cpeaHero oOiiero oOpa3oBaHMS

BHOCHUT u3zyuenue xumuu, KOTOpo< IIpU3BaHO obecneuums.

1)

2)

3)

4)

(I)OpMI/IpOBaHI/Ie CHUCTEMBbl XUMMYECKHUX 3HAHUM KaK KOMIIOHEHTa €CTCCTBEHHO-

HAy4YHOW KapTUHBI MUPA;

Pa3BUTHC JIMYHOCTHU o6yqa}onmxc;1, HNX HMHTCIJICKTYaJIbHOC M HPABCTBCHHOC
COBCPIICHCTBOBAHHC, (1)0pMI/IpOBaHI/IC Y HHX 3KOJOTHYCCKH IIGJIGCOO6pa3HOFO

MOBEAECHUS B OBITY U TPYIOBOM AESTENbHOCTH;

BBIPAOOTKY Yy OOyYalomMXcsl TOHMMaHUS OOIIECTBEHHOM IOTPEOHOCTH B
Pa3BUTHU XUMUH, a TaKkke (OPMHUPOBAHHME y HUX OTHOIICHHUS K XUMHUHU KaK K

BO3MOXKHOU 00acTu Oyaymiei mpakTU4eCcKou NesTeTbHOCTH;

dbopmupoBaHue ymeHUs ~ O€30MacHOro  oOpallleHHs] ¢ BEIIECTBAMH,

HCIIOJIb3YCMBIMHA B HOBCGI[HGBHOﬁ KHN3HH.

Henamu uzyuenusn xumuu é cpeoneil wiKojie a6aaomca.

1)

2)

dbopMUpOBaHHE Yy ydYalUXCsl YMEHUS BUACTbh U MOHMMATh LEHHOCTb
o0pa3oBaHUsl, 3HAYMMOCTb XMMHYECKOTO 3HAaHMS JI1 KaXJOro YeJOBEKa,
HE3aBHCHMO OT €ro MpodeccHoHaIbHOM JesATENbHOCTH; YMEHHUS paziudarhb
(GakThl U OLIEHKH, CPaBHMBATh OLICHOYHbIE BBIBOJBI, BUAETh HMX CBS3b C
KPUTEPUSAMHU OLICHOK U CBSA3b KPUTEPUEB C ONPEACIEHHOW CHUCTEMOM

IIEHHOCTEH, PopMyIUpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

dbopMHUpOBaHUE Y YUAITUXCS IIEJIOCTHOTO MPECTABICHUS O MUPE U POJIA XUMUHU
B CO3JaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa; YMEHUS

OOBSCHATH OOBEKTHI U MPOLIECCHl OKPYKAIOIIEH NeHCTBUTEIBHOCTH —
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OPUPOAHON, COLUMATBHOM, KyJIbTYPHOM, TEXHHMUECKOW CpEeIbl, UCHOIb3Ys s

9TOT'0 XUMHNYCCKHNEC 3HAHUA,

3) npuoOpeTeHre OOYYaIOUIUMHKCS OTbITA Pa3HOOOpPA3HOW JCSITEIBLHOCTH, OIBITA
MO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX  HAaBBIKOB (KITHOYEBBIX
KOMIIETEHTHOCTEM), HMEIOIUX YHHBEPCAIIBHOE 3HAYEHHE I Pa3IMYHBIX
BUJIOB JICSTEIBHOCTHA, — HABBIKOB PEIICHHS MPOOJieM, MPUHATUS PEIICHUH,
MoMCKa, aHalnu3a U 00paboTku MHGPOpPMAIMM, KOMMYHHUKATUBHBIX HAaBBIKOB,
HABBIKOB HM3MEPEHUN, HABBIKOB COTPYAHHYECTBA, HABBIKOB 0€30MacHOIO

06paHlCHHH C BCIICCTBaAaMHU B HOBCGI[HGBHOﬁ KHN3HHU.

MeTtoauveckure 0COOCHHOCTH Kypca

Conepxxanne Kypca peannsyercs M3 pacu€ra | 4 B Hememro. OTOT JIMMHUT
BpPEMEHU U 00yCIIaBIUBAET sl METOAMUECKUX OCOOEHHOCTEN Kypca.

Tak kak wu3ydyeHWe XUMUU Ha 0a30BOM YPOBHE HE CTAaBUT LIEJbIO
MOATOTOBUTH BBIMMYCKHUKA CpelHEW MKoJabl K caade EI'D mo xumum, TO B
IIOCTPOEHUU Kypca BMECTO XEMHOLIEHTPUYECKOIO Noaxona (Korma B LEHTpPE
METOJAMKM OOYy4YeHHsS CTOUT XHMHS) HCIIONb30BAH AHMPONOUEHMPUYECKUL
nooxo0 (korga oOy4eHHEe XMMUU CTPOUTCS, B TIEPBYIO Ouepeilb, HA OCHOBE y4€Ta
MHTEPECOB, CKIIOHHOCTEN 1 OCOOCHHOCTEN yUaluXxcsl).

Craryc HenpopuiIbHOW AMCIMUIUIMHBI OOpEKAeT XMMHUIO B T'yMaHUTApHBIX,
¢u3MKO-MaTEMaTHUECKUX KJlaccaX M IIKOJaX Ha OYeHb HU3KYI0 MOTHBALUIO €€
u3ydeHus: sl OonbIIMHCTBA ywaniuxcs. [loBbllleHME WX HHTEpeca K XHUMHH
YCUJIMBAETCS HPUKIAOHBIM XAPAKmMepom COJEPKATeIbHOW M TMPOIECCyaTbHON
CTOPOH B MpeajiaraéMoM Kypce (T. €. «XUMHSI U KU3Hb»). Tak, Hampumep, npu
M3YYEHUU MOJUMEPHBIX MATEPUAJIOB B KYpC€ OPraHMYeCcKOd XUMHUH (popMupyercs
YMEHHE YUTATh STUKETKU TPUKOTAKHBIX U3AEIHI C LEIbI0 MPAaBWIBHOTO yX0/a 3a
HUMH (YMCTKA, CTUPKA, CYIIKA, YTIOKKA).

B y4eOHBIX KHUTAX U3MEHEH U A3bIK NOOAYU YUeOHO020 Mamepuana: OH B
OomnbIIIEt  Mepe  TMOBECTBOBATENIbHBIN, CBS3aHHBIM C  XYJIOKECTBEHHBIMH,

JUTCPATYPHBIMHU IIPOU3BCACHUAMUA, HCTOPUICCKUMU (baKTaMI/I.
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B kiaccax u mikojax rymaHuTapHoro npoduisg ydeOHoe colepikaHue Kypca
OpeanoyiaraeT yCUJICHHE TyMaHUTapH3alud B OOYYCHHM XUMHH 4epes
UCITOJIb30BAaHUE MPUEMOB, METOJOB U CPEACTB, XapaAKTEPHBIX UIsI TYMaHUTAPHBIX
JucuuIUIMH. Tak, B MIKOJaxX M KJlaccax ¢ YriIyOJI€HHBIM U3YyY€HHEM MHOCTPAHHOTO
A3bIKa XOpoIni 3¢ (deKT MaéT uTeHrne XMMHYECKOTO MaTepuajia Ha MHOCTPAaHHOM
S3bIKE. YUUTENI0 HEOO0XOAUMO MoA00paTh COOTBETCTBYIOUIMN MpOrpaMMe IO
XUMUM Matepuajl Ha HMHOCTpaHHOM si3blke. Eciu mombop Takoro marepuana
OCYLIECTBUThH JAOCTATOYHO TPYAHO, OCOOEHHO B YCIIOBHUSIX CEIbCKOM IIKOJIBI WITU
IIKOJIbI HEOOJBIIOTO HACENEHHOTO IyHKTa, TO MOYHO BOCIIOJIb30BaThCS
BO3MOXKHOCTSIMM MeCTHOM Oubnuorekn wuium HWurepHera. Byner mnoiie3HbIM
IpUBJIeYb K paboTe Mo noadopy XMMHUECKOIO MaTeprallia Ha HHOCTPAHHOM SI3bIKE
Y CaMUX yYalluXcs.

Taxxke B A3BIKOBBIX LIKOJaX OOJIBIIOE 3HAUEHUE I YCUJICHHUS MOTUBALUU K
U3YYEHUIO XHMHYECKOrO0 MaTepHalla HMMEET MCIOJb30BaHUE MEKIIPEAMETHBIX
CBSI3€M XMMHHM C HWHOCTPaHHBIM s3bIKOM. Tak, Hampumep, 3(PpPeKTUBHO
NpPUMEHEHUE 3aJaHuid Uil OTpabdOTKM Y4yeOHOro colepKaHusl Kypca Ha
YCTAaHOBJICHHE AHTJIOS3BIYHOM 3THUMOJIOTUM XHMHUYECKMX TEPMHHOB (HampuMep,
CUMBOJIbHBIE 0003HAYEHUSI OTHOCUTENBHBIX aTOMHOM M MOJEKYJSIpHOM Macc A, U
M; npoucxosat oT aHri. relative) wim ux sBosonHuK (HaPUMEp, TPEY. «KKAMAnU3»
— anri. catalize — pyc. kamanu3z). C OONBIIMM yIOBOJIBCTBUEM YYAIHECS KO
U KJIAacCOB C YIIyOJEHHBIM H3YYEHHMEM HHOCTPAHHOTO f3bIKa HAXOAAT H
NPEACTABIAIOT HHG(OpPMAUI0O O pOJIM YYEHBIX-XUMUKOB WJIM O Pa3BUTHH
XUMHUYECKON IMPOMBILIUIEHHOCTH B CTpaHaxX HM3y4aeMoOro $3blKa, KOTJa TOTOBST
COOOIIEHUS M  TMpe3eHTalMu 1o  3agaHusM  pyOpuku  «Vcnonb3yiite
JOTIOJTHUTENBHYIO HHPOPMALIMIO U BBIPA3UTE MHEHHE.

B rymaHuTapHbIX IIKOJAX JUAAKTUYECKH OINpPaBAAaHO MCIOJb30BAHHE
CUMBOJIMKH, MPUHATON B PYCCKOM s3bIKE JJiI 00O3HAYEHHUs 4YacTeW CloBa, MpU
dbopmupoBaHUM OOOOIIEHHBIX 3HAHUN MO XHWMHYECKOW HOMEHKJIAType. OITOT

npuéM UCIOIB30BaH B yueOHbIX kHurax 10—11 kmaccos.
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Hanpumep, B opraHM4ecKoil XMMHH CHMBOJIMKA PYCCKOTO SI3bIKA MTOMOTAeT
dbopmupoBanno HoMmeHKIaTypel MIOIIAK. Tak, obmmii crmoco6 oOpazoBaHus
Ha3BaHUN MPEJCITbHBIX OJHOATOMHBIX CIUPTOB W TMPEACITHHBIX OJHOOCHOBHBIX

Kap6OHOBI)IX KHCJIOT MOXKET OBIThH OTpa)KéH CICOYIOIINMU 3aITUCAMMU:

YA
AJkaH-0J1 (METaHOJ, 3TaHOJI, IPONaHO-1);
N\
AJkaH-0B-a | KHCJIOTa (METaHOBasl, STAHOBAS U T. I1.).

VRS

B mnponeccyallbHOM OTHOIIEHMM B KJaccaX TyMaHUTapHOro mpoduis, B
KOTOPBbIX 00yd4aeTcsi OOJIBIIMHCTBO JIETEH C SPKUM OOpa3HbIM BUJICHUEM MUDA,
CKJIOHHBIX K OMOIIMOHAJIBHBIM  TEPEKUBAHMSIM, 3HAYUTECIBHBIH  d(deKT
JIOCTUIaeTCsa MPHU HCIOJIb30BAHUM NpUémMa avumayuu, T. €. HaJACICHUS OOBEKTOB
HEXUBOTO XMMHYECKOTO MHUpa (RJIIEMEHTOB, BEIECTB, MaTEPHAIIOB, pPEAKIUN)
XapaKTEPHBIMA Y€pTaMU W TPU3HAKAMH KUBOTO, UX «OdYesoBeUHBaHUEY. OOmImii
CIOCO0 TOCTHKEHMSI ATOM IEJIM OTpa)kaeTcsi B 0000IMIEHHOM Ha3BaHUM OTIETBHBIX
3aJlaHui Kypca, B KOTOPBIX HEOOXOAMMO PAaCKPBITh XYI0KECTBEHHBIM 00pa3
BellecTBa WK nponecca. Cieayer NoI4epKHYTh, YTO yYaIUecs C yI0BOIbCTBUEM
MUITYT HEOOJbIINE JIUTEepaTypHbIE TMPOU3BENCHUS (ICCE, CHHKBEWHBI) TaKOTO
1IaHa, TEM CaMbIM COBEPIICHCTBYS CBOIO JUTEPATYPHYIO NMHUCHBMEHHYIO peYb U
yCBauBasi HEOOXOIUMOE XUMUUYECKOE CO/IepIKAHUE.

B knaccax ¢uszuko-mMaremMaTuyeckoro npoduris, 0O4eBUIHO, COJepKaTeIbHAS 1
npolieccyanbHasi CTOPOHBI 00YUEHUSI XMMHH JTOJKHBI OBITh HECKOIBKO MHBIMH.

Ecnu B 9acTw CBSI3M XMMHHU C KU3HBIO OHM COBIAAAIOT C €€ MpernogaBaHueM B
KJIaccax TyMaHUTapHOTO poduiis, To B 0TO00Ope yueOHOro Matepuana U METOJUKE
KypC MNpEIIoJaraeT MCIO0JIb30BaHUE APYrod IuAakTUKW. HekoTopele TeMsl,
OCOOCHHO CBfI3aHHbIE C (U3HUKOHN (CTpOEHHME aToMa W BEIIECTBA, HEKOTOPHIC
aCmeKThl (PU3NYECKON W KOJIJIOMITHOW XWUMHUH, Ta30BbIEe 3aKOHBI), d(PeKTHBHEE
M3yyaTb Ha OCHOBE aKTUBHBIX (opMm o0OyueHus (O6ecenpl, AUCTYTa, JIEMEHTOB
YPOKOB-KOH(PEPEHIIHMi{), YTO TO3BOJSIET 3HAYUTEIBHO  YBEIUYUTH  JOJIIO

CaMOCTOATENLHON paboThl yuanuxcs. Takoi moaxoa JaéT BO3MOKHOCTh ITUPOKO
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UCIIOJIb30BaTh MEXIPEIMETHbIE CBSI3M U (OPMHUPOBATH EIUHYIO E€CTECTBEHHO-
HAay4YHYI0 KApTUHY MHPA.

B kypce n3MeHeHa M IHUIAKTUYECKAS POJib XUMUYECKO20 IKCHEPUMEHMA U
pacuémmuuvix 3a0ay no opmynam u ypasHeHusIM.

Xumusi — ocobas yueOHAs JAWCHHWIUIMHA, B KOTOPOW Hapsgy C
TEOPETUYECKHUMH 3HAaHUSAMU (QOPMHUPYIOTCS TakKe OSKCIEPUMEHTAIbHBIE U
pacuéTHple yMEHHS M HaBblkM. HO MMEHHO Ha XMMHWYECKHI HSKCHEPUMEHT U
pelieHne pacy€THBIX 33/1a4 KaTacTpO(UUYECKH HE XBATUT BPEMEHH, OTITYIIEHHOTO
Ha ydeOHBIA mporecc Ha 0a3oBoM ypoBHE. IloaTomy B Kypce mpemaycMOTpeH
00s13aTENbHBIA JIEMOHCTPAIIMOHHBIA SKCIEPUMEHT MPU PACCMOTPEHHUH KaXKIOU
YKPYNHEHHOW TUIAKTUYECKON equHuIbl — mnaparpada. Tak kak gadopaTOpHBIMA
YUEHUYECKUH 3KCIEPUMEHT B CHIIy Y3KOTO BPEMEHHOTO JIMMUTA IMPUOOpPETaeT B
W3YYEHHH Kypca JNU30JWYECKUM XapakTep, TO IPEANOJIaracTcsl MMUPOKOE
IIPUBJICYCHUE K BBIIIOJIHEHUIO JAEMOHCTPALMOHHOIO 3KCIEPUMEHTA YYalluxcs B
KAaueCTBE ACCUCTEHTOB YYMUTENs. OTO MO3BOJHAT NOIAEPKHUBATh HA JOJKHOM
YPOBHE MPAKTUYECKUE YMEHHS M HaBbIKA YydYalluxcd, CPOPMHUPOBAHHBIE B
OCHOBHOM 11KoJie. HekoTopyto HanpspkEHHOCTh B 00E€CIIEYEHHOCTH HATJISAHOCTHIO
YPOKOB XUMHH JOJDKHBI CHATH OOfA3aTENbHbIE KOJUIEKIIMH, MOATOTOBIIEHHBIE K
KOKJIOMY YPOKY XHUMHH Ha OCHOBE PUCYHKOB-KOJIJIAXKEH, UMEIOLIUXCS B YUEOHHKE.
W, HakoHen, 4YacTh MNpoOJeM XHUMHUYECKOIO OKCIEPUMEHTa MOTYT PELIUTh
MHOTOYHCIICHHBIE BHJIEOMATEPHUAIIBI, COINMPOBOXKAAOMME Kypc. OIHAKO Takue
3aMEHbI MPUMEHUMBI TOJBKO B TOM CIIy4ae, €CJIM JUKTYIOTCS PaBUIaMHU TEXHUKH
0€30M1acCHOCTH UJTU €CJIA pealIbHbIE IKCIEPUMEHTHI TPEOYIOT 3HAUNUTENbHBIX 3aTPaT
BPEMEHH.

Dnu30IMYecKoe, a He CHCTEMHOE BKIIFOUEHHE PAaCUETHBIX 3a/1a4 Mo Ghopmysiam
W YpaBHEHMSIM B TMPOLECC M3YyYEeHHs] Kypca NPHUBOAUT K pa3pbhiBy JBYX
B3aMMOCBSA3aHHBIX CTOPOH PACCMOTPEHMSI XMMHYECKHX OOBEKTOB (BEIIECTB H
peaKkiuil) — KaueCTBEHHOW M KOJMWYECTBEHHOU. Tak Kak Ha ypoKe Ha peIleHHE
pacy€THBIX 3a/lay MO XMMHH BBIACIUTH BpeMsl MpoOJeMaTHYHO, HEO0OXOIUMO

HCII0Jb30BaTh BCE BO3MOXKHOCTU CaMOCTOSITCIBLHOM pa6OTBI ydyamuxcs, U B
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NEPBYI0 OYepelb MPH MOATOTOBKE JOMAIIHEro 3ajaHus. MOXKHO HCHOJb30BaTh
npuBeEHHBIE B Y4YeOHHMKE B KOHIE Kaaoro mnaparpada pacu€THble 3adaud,
OLICHMBAasi UX U KOMMEHTHPYS pe3yJbTaTbl OLEHOK B Hayaje KaXkJI0ro ypoka Ha
NPOTSHKEHUU 3—5 MUHYT. Takas TEXHOJOrHSl MO3BOJSET PEHIMTh €€ OJHY
npobiieMy, KOTOpas BO3HMKAET MpU OOyYeHWH XUMHUH Ha 0a30BOM YpOBHE B
YCIOBUSIX BPEMEHHOro IEHTHOTA, — [POOJIEMY HAKOIUICHHS OLCHOK U
000CHOBAHHOCTH BBICTABJICHUSI PYOCKHBIX (TOJYTOIOBBIX) U UTOTOBBIX (TOOBBIX )
OLICHOK YYaIll1MCsl.

Ycunenue momueayuu yuawjuxca k uszyuenuro Henpo@uivbHOU Xumuu
peanuszyemca 6 Kypce uepe3 pPACKPbIMUE CEA3U U3YYAEMO20 Mamepuana c
O0yoyuieint npogheccuonanvHoil 0eamenbHOCHbI0 6bINYCKHUKA CPEOHell WKOJTbl.
HauGonpmuii »¢dext maér camocTosiTeNbHAs padoTa CTAPHIEKIACCHUKOB 110
PacKphITHIO 3TOM CBA3U. Kypc mnpexycMaTpuBaeT BBIIOJHEHHE YYalllMMHUCS
3amaHnid tana «IloAroToBeTe pacckas O TOM, KaK CBA3aHbl 3HAHUS KOHKPETHOU
TE€MbI 10 XUMHH ¢ O0OydyeHHEeM B BbIOpaHHOM Bamu BY3e wnm ¢ Bamei Oynymien
npodeccueit»; «HazoBure wu3BeCTHbIE BaM MEXAYHapOJHbIE BOOPYKEHHBIE
KOH(DJIMKTBI, KOTOpBIE CBSI3aHBI CO CTPEMJICHHMEM YCTAaHOBUTb KOHTPOJb Haj
IPUPOAHBIMA UCTOYHHUKAMU YIIIEBOAOPOAOBY»; «IIpuBennuTe nmpuMepsl HHTErpalni
DKOHOMHMK Pa3JM4HBIX CTPAaH, OCHOBY KOTOPBIX COCTABJISIET MCIOJIb30BAHHE
IPUPOAHOTO Ta3a» WM MPU MOATOTOBKE OTBETOB Ha BOMpochl «Kak MupOBbIE
LEHbI Ha He(PTh BIUAIOT HA OrOJKET Haiel ctpanbl? [Ipennoxure cBou BapuaHThI
YMEHBUIEHUSI 3aBUCUMOCTH 3KOHOMHUKHM Poccuu OT kojeOaHHs MUPOBBIX LIEH Ha
HepTH» U T. 1.

B crapmux kiaccax B KauecTBE OPUEHTHPOBOUYHOM OCHOBBI 00OOIIEHUS
BOKHEUIINX TOHATHM W TEOPUM XUMHUM CIyXaT uiocoghckue kamezopuu,
HaIlpUMEpP KaTeropuss «OTHOCHTEJIBHOCTH HUCTUHBD. Tak, B XOJ€ IJUCKYCCHUHU O
KJIACCU(PUKAIUU XUMHUYECKHX JJEMEHTOB, IMPOCThIX BEIIECTB (METaIbl H
HEMETaJUlbl) M COEIMHEHUUA (OKCHUIABl M TUIAPOKCHUIBI) CTAPLIEKIACCHUKH

yCBaMBAIOT 0a30BbIEe MOHATHS Kypca (CTPOCHHE aToMa W BUABl XUMHUYECKHX
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CBSI3€H, TUIBl KPUCTAJUIMYECKHX PEMETOK M (U3NYECKHE CBOMCTBAa BEIIECTB,
aM(pOTEPHOCTB ).

OmuH yac B HENEN0, OTBEACHHBIM HA HW3YYEHHE Kypca, Mpenosaraet
IIUPOKOE  HCIIONB30BAHUE JICKUYUOHHO-CEMUHAPCKOU  (hopmbl  nposedenus
YueoHvix 3anamuil. ITO TO3BOJISET CTAPIICKIACCHUKAM HE TOJBKO 3(P(HEKTUBHO
yCBaMBaTh COJEPKAHUE Kypca, HO U TOTOBUT UX K MPOJOIHKEHUIO 00pa30BaHUs B

BBICIIEH 1IKOJE, rIe Takas Gopma npeodiiagaer.

O01mas xapakTepucTHKA Kypca
KonuyecTBo 4acoB, OTBEIEHHOE HAa U3yYE€HHE XUMHH Ha 0a30BOM YPOBHE, U
COOTBETCTBHE OOpPa30BATEIBLHOMY CTaHAAPTY OMNPEICIIUIN TILATENbHBIA OTOOp
COJEPIKaHUs Kypca XUMHH, IO3BOJIAIOILETO:
¢  COXPaHWUTHb JOCTATOYHO LEJIOCTHBIM M CHUCTEMHBIA KypC XUMHUH, KOTOPBIN
(opMupoBanCs Ha NPOTSKEHUM JECSATKOB JIET KaK B COBETCKOM, Tak U B
POCCHICKOM IIKOJIE;
® 0CBOOOANTH KypC OT M3JIMIIHE TEOPETU3UPOBAHHOIO M CIIO)KHOTO MaTepuala,

JUTs1 OTPabOTKH KOTOPOTO TpeOyeTcss HeMallo BPEMEHH;

¢ MakKCHUMAaJbHO COKpPAaTUTh Ty OMNMCATEIbHYIO YacTh B COACpPXKaHUM yueOHOU
JTUCUUIUIMHBI, KOTOpask MO3BOJISIET 00eCeYUTh NPOPUIBHBIN YPOBEHb 00yUYEHUs

IpEAMETY;

® BKJIIOYHUTH B KypC MaTepHall, CBI3aHHBIN C MTOBCEIHEBHON JKM3HBIO YEIIOBEKA, C
Oynymieit npodeccuoHanbHON NESITENHHOCTBIO BBITYCKHUKA, HAMPIMYIO HE

CBSI3aHHOU C XUMHUEMN.

MeTomnoI0THYecKOil OCHOBOM MOCTPOEHUSI y4eOHOTO CONepKaHUs Kypca
XUMUH JJIST CPETHEH ITKOJIBI 0a30BOTO YPOBHS SBUJIACh UAesi HHTErPHPOBAHHOIO

Kypca, HO HC €CTCCTBO3HAHUA, 4 XUMHUH.
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CrpyKTypa mpeajaraeMoro Kypca pemiaeT JBe MpoOJeMbl MHTETPAIUHd B
OOy4YeHHHM XUMHUU. TepBas — BHYTPUINPeAMETHasi HMHTerpauus, BTOpas —
MeKINpeaIMeTHas.

BHyTpurnpenMmerHass WHTETpamusi OMPEICNIeT CICAYIOIYI O4epEéaHOCTh
U3YYCHUS Pa3/Ie]IOB XMMUH: BHaYaJIe U3y4aeTCsl OpraHuveckas XuMus, a 3aTeM —
obmass xumusi. Takoe CTpyKTypHpOoBaHHWE OOYCIOBJICHO TeM, YTO 0O0OOIICHHE
COJIEp)KaHUsl TpeaMeTa TO3BOJSET Ha 3aBepIIaroiieM d3Tane CcOpMUPOBATH Yy
BBITTYCKHUKOB CPEHEH IIKOJIBI MPEJCTaBICHNE O XUMHUHU KaK O I[EJIOCTHON HaykKe,
MoKa3aTh €JAMHCTBO €€ TMOHATHM, 3aKOHOB W TEOPUM, YHUBEPCAIHHOCTH W
MPUMEHUMOCTH UX KaK JIJIs1 HEOPTaHUYECKOH, TaK U JIJIs OPraHMYECKON XUMUHU.

MexnpeamMeTHasi HHTerpalus M03BOJISIET, ONMUPAsSCh HAa 3HAHUS 110 XUMHUH,
OOBEUHUTH 3HAHHUS 1O (U3MKEe, OMOJOTUHU, Teorpapuu, IKOJOTHH B EIUHOE
MOHUMAaHUE TMPHUPOIBI, T. €. CHOPMHPOBATH ICIOCTHYIO €CTECTBEHHO-HAYYHYIO
KapTHUHY OKPY’KaIOIIEro MHUpa. DTO MO3BOJHUT CTapIIEKIACCHUKAM OCO3HATh, UTO
0e3 3HAHUW MO0 XMMHUMU BOCHPUITHE OKPYKAIOIIETO MHpa OyAEeT HEMOJHBIM U
yIIepOHBIM, a JIFOAW, HE TMOJYYMBIINE TAKUX 3HAHWW, MOTYT CTaTh HEOCO3HAHHO
OMMACHBIMU, TaK KaK XHUMHYECKM HETrpaMOTHOE OOpallleHue C BellleCTBaMH,
MaTepHalaMH U MPOIecCaMy MPEICTABISET Yrpo3y IS )KU3HHU.

Kpome »TuxX nAByX BeIymMX WHTETPHPYIONIUX HACH, B Kypce XHUMHH
peanuzyeTcss emé oOAHa HAed — WAed UHmezpayuu XUMU4eckKux 3HAHUll C
CYMAHUMAPHLIMU — OUCYUNIUHAMU. ~ WCTOpUEH,  JUTEpaTypoil,  MHPOBOM
XYJIO)KECTBEHHON KYJIbTYypOl. DTO, B CBOIO OYe€pelb, MO3BOJISIET CPEACTBAMHU
y4eOHOTO IpeaIMeTa MoKa3aTh poJib XUMUU U B COLIMAIILHON cdepe ueToBeueCcKOou
JESTENBHOCTH, T. €. TOJHOCTHIO COOTBETCTBOBATh HACSIM 00pa30oBaTEILHOTO
cTaHaapTa.

OcobeHHOCTH cofepKaHusg OOydYeHHUs] XUMHH B CpeAaHed (MOJHOM) MIKoJie
oOyCJIOBJIEHbI CHENU(PUKON XHUMHUH KaK HAyKH W TIOCTaBJICHHBIMHM IICJISIMH.
OCHOBHBIMH TIPOOJIEMAMH XHMHH SIBJISIOTCS M3YYCHHE COCTaBa M CTPOCHUS
BEI[ECTB, 3aBUCHMOCTH WX CBOWCTB OT CTPOEHUS, TMOJIYYEHUE BEIIECTB C

3aJJaHHBIMU CBOMCTBAaMU, UCCJICIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX PEAKIUN
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U IIyTEH YIPaBJICHUS UMHU B LEIAX IMOJIYYEHHs BEILECTB, MATEPUAIIOB U DHEPIUU.
[Tostomy B paboueil mporpamMme IO XHUMHH HAILId OTPaXCHHE OCHOBHBIC
COJIEP>KATEIILHBIC JINHUHN:

e «BemecTBo» — 3HaHUSA O COCTaBE U CTPOCHHUM BEUIECTB, UX (PU3UUYECKUX U

XAMHYCCKUX CBOMCTBAX, OMOJOTHYCCKOM JACHCTBUM,

. «XUMHYECKas pCaKkuusg» — 3HAHUA 00 YCIOBUAX, B KOTOPBIX IIPOABJIAIOTCA
XUMHUYECKHE CBOMCTBA BCIICCTB, crocobax yYpaBJICHUA XUMHWYCCKUMHA

POIeCCaMU;

b ((HpI/IMeHeHI/Ie BCIICCTB» — 3HAHUA H OIIBIT HpaKTI/I‘-I€CKOI71 ACATCIIBHOCTHU C
BCUICCTBAMHU, KOTOPLBIC HauOoJIee 4acTo IMPUMCHATCA B HOBC@I[HCBHOﬁ KHU3HU,
IMUPOKO HCIIOJB3YIOTCA B IIPOMBINUICHHOCTH, CCJIIBCKOM XOSHIZCTBG, Ha

TPAHCIIOPTE;

¢  (JI3BIK XUMHM» — CHCTEMA BAXXHEUIIUX MOHITUA XWUMHUHA W TEPMHUHOB, B
KOTOPBIX OHU OMMUCHIBAIOTCS, HOMEHKJIATYpa HEOPTaHUYECKUX BEIIECTB, T. €. UX
Ha3BaHUs (B TOM YHUCJIE U TPUBUAJIBbHBIC), XUMHYECKHE (DOPMYJIBI M YpaBHEHHSI,
a TaKkKe MpaBwia TepeBoda MHOOPMAIMM C €CTECTBEHHOTO S3bIKa Ha SI3BIK

XUMHUU U 00paTHO.

MecTo npeamera B y4eOHOM ILIAHE
denepalbHbIN roCyaapCTBEHHBIN oOpa3zoBaTeIbHbBIN CTaHIapT
MpeaycMaTPUBAET U3YUEHUE Kypca XUMUU B CPEAHEN LIKOJIE KAK COCTaBHOW 4acTU
npeaMeTHon obsactu « EcrecTBeHHO-HAYYHBIE TPEIMETHD».
B 6a3zucHoM yueOHOM IUIaHE CPEIHEW IIKOJIBI XUMHUS BKJIIOYEHA B pasien
«Conepxanue, GopMUpyeMOe YIaCTHUKAMHU 00pa30BATEIHHOTO MPOIIECCAY.
Pabouast mporpamma mo XUMUHU Il CpeAHEero ooiiero oOpa3oBaHMs Ha

0a30BOM YpPOBHE COCTaBJIEHA M3 pacy€Ta 4yacoB, YKa3aHHbIX B 0a3UCHOM y4eOHOM
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miaHe oOIeoOpa3oBareIbHbIX opranu3anuii: 1 gac B Hegemo (68 yacoB 3a aBa

rojia oOy4eHwus).

JInuHOCTHBIE, MeTANIPEAMETHbIE M MPeJIMeTHbIE Pe3yJbTAThI

OCBOEHHSI Kypca

I{CHTCJ’ILHOCTB YUUTCIIL B 06y‘ICHI/II/I XUMHHU B CpG,ZIHGﬁ ITKOJIC JOJIXKHA OBITH

HallpaBJICHA Ha AJOCTHIXCHHC O6y‘{aIOHlHMI/ICSI CIcAyromux JiHYHOCHIHbBIX

pe3yibmamog:.

1)

2)

3)

4)

B IICHHOCTHO-OPHUEHTAIIMOHHOU chepe — ocosHanue pOCCUNCKON TpaKIaHCKOM

HACHTUYIHOCTH, IIAaTPUOTHU3MA, YYBCTBA I'OPAOCTH 34 pOCCHﬁCKYI-O XUMHNYCCKYIO

HayKy,

B TPYIOBOU cdepe — comosHocms K OCO3HAHHOMY BBIOOpY JajbHEHIIeH

00pa3zoBaTeIbLHON TPACKTOPUH WU TPYJIOBOM AEATEILHOCTH;

B TO3HaBaTeIbHON (KOTHUTUBHOM, HWHTEIUIEKTyalbHOU) cdepe — ymeHue
VOPaBJISATh CBOCH  IO3HABATEILHON  JIEATEIBHOCTBIO,  20MOBHOCMb U
cnocobnHocms K 00pa3oBaHWIO, B TOM 4YHCJIE CamMoO0Opa3oBaHUIO, Ha
MPOTSDKCHUH BCEW JKM3HW; CO3HATEIBHOE OTHOIICHHUE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIIOBUIO YCIENTHOW MPOQPECCHOHAIBHON M OOIIECTBEHHOM

ACATCIBbHOCTH,

B cdepe cOepexeHus: 370pOBbS — HpUHAmMuUe W peanusayus LIEHHOCTEH
3I0pOBOTO W 0Oe30macHoro o0pasa KU3HU, Henpusmue BPEAHBIX TMPUBBIYCK
(KypeHusi, ynoTpeOJieHHs ajKorojsi M HAapKOTMKOB) Ha OCHOBE 3HAHUU O

TOKCHYCCKOM U HAPKOTHYICCKOM I[GﬁCTBHH BCHICCTB,

Memanpeomemnvimu pe3ynvmamamu OCBOCHUS BBIIMYCKHUKAMH CpeaHEH

IOKOJIbI KypCa XMMHU ABJISAKOTCH:

1)

UCnojb3oeaHue YMCHI/II\/'I N HABBIKOB pa3/IMYHBIX BHIOB MO3HABaTCIbHOM
ACATCIIBHOCTHU, npumeHeHue OCHOBHBIX MCTOJOB IIO3HAHUA (CI/ICTCMHO-

nH(OPMAITMOHHBIN aHAJIN3, HAOMIOJCHUE, U3MEPEHHE, TIPOBEICHUE
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3)
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9KCIICPUMCHTA, MOJICIHUPOBAHUC, HCCICAOBATCIILCKAA ,II@HTGJIBHOCTB) JJIA

M3yYE€HUS PA3JIUYHBIX CTOPOH OKPYKAIOIIEH JEUCTBUTEIBHOCTH,

61a0eHue OCHOBHBIMU HHTEIJICKTyalIbHBIMU omnepanusiMu  (hopMyIupoBKa
TUIO0TE3, aHaJIM3 U CHUHTE3, CPaBHEHUE U cHCTeMaTu3auus, o0oOleHue u
KOHKPETHU3allUsl, BbBISBICHUE MPUUYUHHO-CIEJICTBCHHBIX CBSI3€M U  TOUCK

aHaJIOTOB);

no3HaHue OOBEKTOB OKPYXKAIOIIETO0 MHpa OT OOIIEro uepe3 OCOOCHHOE K

CANHUYIHOMY,

4) ymenue BBIABUTATh HAEH M OIPEICIATh CPEACTBA, HECOOXOAUMBIC IS HX

pealn3alnm,

5) ymenue omnpeneiasTh UEAHM W 3a0add JEATEIBHOCTH, BBIOMpATh CpEICTBA

6)

pealn3alin UCJIU U IIPUMCHATDh UX Ha IIPAKTHUKCE,

UCNONb306aHUEe PA3INYHBIX HCTOYHUKOB JUIA TOJYYEHUS XUMHYECKOU
uH(popManuu, TOHUMAaHUE 3aBUCUMOCTH COJIEpKaHUs U (POPMBI MIPEACTABICHUS

nH(popManuu ot 1ejield KOMMYHUKAITUU U ajpecaTa,;

7) ymernue IpOAYKTUBHO OOIIATHCS U B3aMMOZCHCTBOBATH B IIPOIECCE COBMECTHOM

8)

ACATCIIbHOCTH, YYHTBIBATH IIO3HMIHMH JAPYTHX YYACTHHUKOB JCATCIIBHOCTH,

3¢ HexTUBHO pazpeniaTh KOHOIUKTHI;

20MOGHOCMb W CHOCOOHOCTH K  CaMOCTOATEIBHOW  MH(POPMALMOHHO-
NO3HABATEJIbHOM  JI€ATEIbHOCTH, BKJIKOYash YMEHHE OpPHUEHTHpPOBATbCA B
pa3IMYHBIX ~ MCTOYHUKAX  HUHQOpMALMK, KPUTHYECKH  OIEHUBATH U

UHTEPIPETUPOBATH UHPOPMALINIO, TOTYYAEMYIO U3 PA3ITMYHBIX HCTOYHUKOB,;

9) ymenue WCMONB30BaTh CPEACTBA WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX

texHosorui (nanee — MKT) B penieHnn KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U

OpraHU3aIMOHHBIX 3a7]a4 C COOJo/IeHneM TpeOOBaHUN IPTOHOMUKU, TEXHUKH
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6630HaCHOCTI/I, I'MTUCHBI, pecypcocGepexceHH;I, IIPaBOBBIX WU OTHYCCKHUX HOPM,

HOpM HH(POPMAITMOHHOM 0€30MTaCHOCTH;

10) graoenue S3bIKOBBIMH cpeacTBaM, B TOM YHUCIC H A3BIKOM XHMHHU —

YMCHHUC SACHO, JIOTHYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pPCHUA, UCIIOJIb30BATb
AJICKBATHBIC A3BIKOBLIC CPCIACTBA, B TOM YHUCIIC U CHMBOJIBHBIC (XI/IMI/I‘-IGCKI/IG

3HaKH, POPMYJIbI M YPABHEHUSA).

Ilpeomemmuvimu pe3ynomamamu V3y4yeHUuss XUMHM Ha 0a30BOM YypOBHE Ha

CTYIICHHU CPCOHCTO 06mer0 06pa30BaHI/ISI SABJISIIOTCA

=

N

B [TIO3HaBaTeNbHOU cepe
3nanue (noHumMaHue) N3y4eHHBIX TIOHSATHH, 3aKOHOB ¥ TEOPHIA;

YMeHUue ONUCHIBATh JIEMOHCTPALIMOHHBIE U CaMOCTOATENIBHO MPOBEIEHHBIC
AKCIIEPUMEHTHI, UCTIONB3YS JIJISl 3TOTO €CTECTBEHHBIN (PYCCKHM, pOJAHOMN) S3BIK U

A3BIK XUMUH,

ymeHnue KJIaCCI/ICbI/IHI/IPOBaTB XUMHUYCCKHUE OJICMCHTLI, ITPOCTBHLIC MW CIIOKHBIC
BCIICCTBA, B TOM YHCJIC U OPTaHUYCCKUC COCAMHCHUA, XUMUYCCKUEC pCaKIUU 110

pa3HbIM OCHOBAHUM;,

YMeHUe XapaKTCPHU30BaATb HN3YyUYCHHBIC KJIaCChbI HCOPraHN4CCKHUX 141

OpPraHHu4CCKHUX COGI[HHGHPIﬁ, XUMHNYCCKHC PCAKIINH,

20MOBHOCMb TIPOBOJIUTh XUMUYECKUA OSKCIEPUMEHT, HaOIoAaTh 3a €ro
IIPOTEKAHUEM, dbukcupoBaTh pe3yJIbTaThl CaMOCTOSITETIBHOTO 151

JIEMOHCTPUPYEMOIO IKCIEPUMEHTA U J€JIaTh BHIBObI;

ymenue (HoOpMyIMpOBaTH XUMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATH

CBOMCTBA HCU3YUYCHHBIX BCIICCTB 11O aHAJIOTHUH CO CBOMCTBaMHM HN3Y4YCHHBIX,

NOUCK WCTOYHHKOB XUMHUYECKON WH(OOpPMAIMU, TOJy4YeHHE HEOOXOIUMOM
uHdopmaruu, €€ aHainu3, W3TOTOBJIICHHE XHMHYECKOTO WH(POPMAIMOHHOTO

IMPOAYKTa U €TI0 IMPE3CHTALUA;
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8. enadenue 00s3aTENBHBIMM CHpPAaBOYHBIMU MarepuasiaMu: llepuonnueckoii
cUcTeMOM xuMuueckux anemeHToB /. . MenneneeBa, Tabnuiei pacTBOPUMOCTH,
AIEKTPOXUMUYECKUM psaOM HapPsHKCHUM METaJUIOB, psaaoOM
3JIEKTPOOTPULIATEIBHOCTH — JUISl XapaKTEPUCTUKU CTPOEHUs, COCTaBa U CBOMCTB
aTOMOB XMMHYECKHX 31eMeHTOB |—IV nepnoioB u 00pa3zoBaHHBIX UMM HPOCTHIX U

CJIOKHBIX BCIICCTB,

9. ycmamnosenenue  3aBUCHUMOCTH  CBOWCTB W  MPUMEHEHHUA  BaKHEHIIHNX
OPTraHWYECKUX COCIMHEHUM OT HX XHMHYECKOTO CTPOEHHsA, B TOM YHUCIE H
OOYyCIIOBJIEHHBIX XapaKT€pOM 3TOr0 CTPOEHUsI (IIpEelEIbHbIM WM HENPEAEIbHBIM)

Y HaNM4rueM (PYHKIIMOHAJIBHBIX TPYIIIL,
10. moodenuposanue MONEKyJ HEOPTAHUIECKIX U OPTaHUIECKUX BEIIECCTB;

11. nonumanue XuMudecKon KapTHUHBI MHUpa KakK HEOThEeMJIEMOI YacTH HCHOCTHOﬁ

HAyYHOW KapTUHBI MUPA;

Il. B LIEGHHOCTHO-OpPUEHTALIMOHHOU chepe — aHanru3 v oyeHka MOCIECTBUMN TS
OKpYy’)Karoliel cpeapl OBITOBOM M NPOU3BOJCTBEHHOW JESATEIBLHOCTH
YeJIOBeKa, CBS3aHHOM C TMPOU3BOJCTBOM M TEPEPabOTKON XUMUYECKUX

IIPOIYKTOB;

I1l. B TpynoBoil chepe — npogedenue XUMUYECKOTO SKCIEPUMEHTA; pazgumue
HAaBBIKOB  Y4YEOHOW,  MPOEKTHO-HCCIECIOBATEILCKOH W TBOPYECKOM

ACATCIIBHOCTHU ITPH BBIITOJIHCHU N MHAWBUAYAJIBHOI'O ITPOCKTA 110 XUMHHU,

IV. B cdepe 3mopoBoro obpasza KuU3HHM — coOa00eHue TPaBUl OE30IacHOTO
oOpalleHusl ¢ BEIIECTBAaMHU, MaTepHalaMU; OKa3aHUE TIEPBOM ITOMOIIM IPHU
OTPaBJICHUSAX, OKOTAaX W TpaBMax, IMOJIYYCHHBIX B PE3yJIbTaTe HAPYIICHUS
MpaBUJI TEXHUKU 0€30MaCHOCTH TP paboTe ¢ BEIIECTBAMU U JIA0OPATOPHBIM

000py1I0BaHUEM.
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Onucanue MaTepuagIbHO-TEXHUYECKOM 0a3bl ieHTpa « Touka pocTtay,
MCIIOJIB3YEMOTO JIJISl peaau3aiu o0pa3oBaTeIbHbIX MPOrPaMM B paMKax
npenojgaBaHusi XUMUU

[udporas (komnbrorepHas) nadopatopus (LIJI), mporpamMmmHo-anmapaTHBIi
KOMITJIEKC, JaTYMKOBAsI CUCTEMA — KOMILIEKT Y4eOHOT0 000py1I0BaHNA,
BKJIIOHAIOIINI U3MEPUTENbHBINA OJI0K, HHTEp(hEeric KOTOPOTo MO3BOJISIET 00eCIeuynBaTh
CBSI3b C MEPCOHATBHBIM KOMIBIOTEPOM, U HA0OP JATYUKOB, PETUCTPUPYIOITUX
3HAYCHUS PA3TUIHBIX (PU3UUECKUX BEIIMYHUH.

JlaTuuk TemMmneparypsbl IIIATUHOBBIN — IPOCTOW U HANEKHBIN TaTYUK,
npeaHa3HaueH JJIS U3MEPEHUsI TEMIIEPaTyphbl B BOJHBIX PACTBOPaX U B Ta30BBIX
cpenax. meet paznmuunsbiil nuana3on usMepenuit ot —40 no +180 °C. TexHuueckue
XapaKTEPUCTUKHU JAaTYMKA YKa3aHbl B HHCTPYKIMU 10 SKCILTyaTalllH.

JaTuuk TemnepaTypbl TEpMONIAPHBIN MpeIHa3HAYEH ISl U3MEPEHUS
temriepatyp 10 900 °C. Ucnonb3yeTcs: Ipu BHIMOIHEHUH paboT, CBSI3aHHBIX C
M3MEPEHUEM TEMIIEPATYP IJIAMEHH, IUIABJICHUS U Pa3JI0KEHUs BellecTB. JlaTuunk
ONTUYECKOMN MIOTHOCTH (KOJIOPUMETP) — IPEAHAZHAUCH JIJISI U3MEPEHUS ONITUYECKOM
IJIOTHOCTH OKPAIIEHHBIX PacTBOPOB. Mcnonbp3yercs npu u3ydeHuu teM «PacTBopbl»,
«CKOpOCTh XUMHUUYECKUX PEAKIIUI, OTIPEACTICHUN KOHIIEHTPALIUA OKPAIIIEHHBIX
HMOHOB.

Jatunk pH npennaznaueH 11t usMepeHus: BOJAOPoIHOTO Tokasarens (pH)
BOJIHBIX PACTBOPOB B PA3JIMYHBIX UCCIETOBAHUIX OOBEKTOB OKPYXKAIOIICH CPE/Ibl.
JlaTuuK 3J€KTpONPOBOJHOCTH IPEAHAZHAUECH 11 U3MEPEHUS YIEeTbHON
AIEKTPONPOBOJHOCTH KUJIKOCTEH, B TOM YUCIIE U BOAHBIX PACTBOPOB BEIIECTB.
[IpuMensieTcs py U3YUYECHUH TEOPUHU IIEKTPOTUTHUECKON TUCCOLMALINH,
XapaKTePUCTHUK BOJHBIX PaCTBOPOB

JlaTuuK XJI0pHA-MOHOB UCMOJIB3YETCS ISl KOJIMUYECTBEHHOTO OIPEICIICHUS
COJIepKaHKsl MOHOB XJIOpa B BOJHBIX pacTBOpax, MOYBE, MPOAYKTaX nutanus. K
JATYHUKY TTOKII0UAETCs MOHOCENEeKTHBHBIN dekTpoa (MCD) (pabounii anexTpon),
MOTEHIMAJl KOTOPOT'0 3aBUCUT OT KOHIIEHTPAIMU ONPEACIISIEMOr0 MOHA, B TAHHOM
ciyyae oT KoHteHTparuu anuoHoB Cl- . TTorennuan UCD onpeaensior
OTHOCHUTEJILHO 3JIEKTPOJIa CPaBHEHUSI, KaK IIPaBUIIO, XJopcepeOpsiHoro. J[atunk

HUTPAT-UOHOB IMPCAHASHAYCH AJIS1 KOJIMYCCTBCHHOI'O OIMPCACICHUA HUTPATOB B



pa3IMyYHBIX 00BEKTAX OKPY’KAIOIIEH cpefibl: BOJE, OBOIIAX, (PpyKTax, KOJIOACHBIX
U3JICIHSIX U T.[I.
Muxkpockorn 1 poBoil mpeAHazHAuYeH I U3yYeHHs POPMBbI KPUCTAIIIIOB U

Ha6JIIO,ZIeHI/I$I 3d pOCTOM KPHUCTAJIJIOB.
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Conep:kanue kypca 10—11 kiaaccoB ba3oBblii ypoBeHb
(mpakTHYecKas 4acTh YICOHOTO COACPIKaHUS MPeAMETa YCHIICHAa MaTePHUAIbHO-
TeXHUYECKON 0a30ii 1eHTpa «Touka pocTa», HMCHOIB3YeMOTO i pealu3aluu
o0Opa3oBaTeIbHBIX MTPOTPAMM B PaMKax MPETOJaBaHUs XUMHUN).

ConepxaHne Kypca XapaKTEpHU3yeTCs LEJIOCTHOCTBIO U CHCTEMHOCTBIO
y4eOHOI0 MpeaMeTa, Ha OCBOEHHE KOTOPOTO OTBEAEHO KECTKO JINMUTHPOBAHHOE
y4eOHOE BpeMms.

Kypc nenutcs Ha 1Be paBHbIE IO OTBEJEHHOMY Ha MX M3yYEHHE BPEMEHU
YacTH: OPTaHMYECKYI0 XUMHIO M OOIIYI0 XUMHIO.

CTpykTyprpoBaHUE Kypca OpPraHMYECKONM XHMHH ONPEIEIACTCS HAeeH
Pa3BUTHA y4aIIUXCs HEMPOPHUIBHBIX KJIAcCOB CpeacTBaMu yueOHoro npeamera. C
LEIbI0 YCUJIEHUS POJIM ACAYKLIHMH B OOYYEHUWM XMMHM BHAyajie JAOTCS KpaTKUe
TEOPETUYECKHE CBEACHHUS O CTPOCHMM, Kiaccu(UKalMM, HOMEHKJIAType
OpraHUYECKHUX BEIIECTB, 00 0COOCHHOCTSIX PEaKIUi C UX y4aCTHEM.

ChopmupoBaHHble TakuM 00pa3oM TEOPETUYECKUE 3HAHUS  3aTeM
pa3BUBalOTCS Ha (DAKTOJOTMUYECKOM MaTepuallie IMpU PAcCMOTPEHHUU KIIacCOB
OpPraHUYECKUX COETUHEHMI. B cBOIO ouepenb, Takoi MOAXO0/A MO3BOJISET U IIyOxKe
U3YYUTh OCOOCHHOCTHM CTPOEHUSI M CBOWCTB OpPraHMYECKUX BEIIECTB pPa3HbIX
KJ1accoB. Tak, OCHOBHBIE IIOJIOKEHUS TEOPUM XUMHYECKOTO  CTPOCHHS
opraHnyeckux coenuHeHud A. M. DbytiepoBa 3akpeluIAlOTCS NpU U3YYEHHUH
YIJI€BOJIOPOAOB (AJIKAHOB, AJIKEHOB, JUEHOB, aJKWHOB, apEHOB) M UX MPUPOIAHBIX
UCTOYHHUKOB (MPUPOIHOIO ra3a, HeTH U KAMEHHOTO YIJIs), KHUCIOPOICOIEPKaLIIX
OpraHUYECKUX COEAMHEHUM (CIHUPTOB, (PE€HOJIA, aNbAETUIOB, KAPOOHOBBIX KUCIIOT,
CIIO)KHBIX 3(UPOB, XKUPOB U YIVIEBOJAOB) M a30TCOAEPX AILIUX OPTaHUYECKUX
COEJIMHEHU (aMUHOB, aMUHOKHCIIOT, O€JTKOB U HYKJIEMHOBBIX KUCJIOT). 3aBepIaeT
KypC OpraHuueckol xumuu rinaBa «OpraHudeckas XUMUsi U OOIIECTBO», IJIe
oOyuJaroIuecs 3HaKOMSITCS ¢ TAKUMU BaKHBIMH B IMTPAKTUUYECKOM U OMOJIOTHYECKOM
OTHOUIEHUH BEUIECTBAMU U MaTE€pHaaMH, KaK MJIaCTMACChl U BOJIOKHA, (DePMEHTHI,
BUTaMUHbBI, TOPMOHBI U JIEKAPCTBA, a TAKKE C JOCTHKEHUSIMH OMOTEXHOIOTHH.

CrnenoBaTenbHO, OCHOBHBIM KpHUTEpHEM 0TOOpa (haKTHMUECKOro MarepHalia
Kypca OpraHM4YecKOd XHMHUHM SIBJISETCS  HAes  pealu3aludyd  PaKTHUKO-
OPUEHTHPOBAHHOI'O 3HAYEHHSI OOBEKTOB OPraHMYECKONM XUMHH (COCOUHEHHNA U

peaxiuii).
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Nnes o Benyuiei poiau TEOPETUUECKUX 3HAHUM B MPOLIECCE O3HAHUS MUpa
BEIIECTB M pPEaKlUi CTana OCHOBOM U I KOHCTPYHUPOBAHUS Kypca OOIIeld XUMUH.
Ha ocHOBe enuHBIX IMOHATUM, 3aKOHOB W TEOPUM XMMHUHU Yy CTApLICKIACCHUKOB
dbopMupyeTCsl 1IeIOCTHOE TPEICTaBICHUE O XMMHUYECKOM HayKe, O XMMHUYECKOU
KapTUHE MHpPA KaK COCTaBHOW YacTH €IMHOM €CTECTBEHHO-HAYYHOM KapTHHBI
MUpa.

B kypce oOmieii XxuMuM BHauyaje ydalluecs 3HAKOMATCA IOCICIHUMHU
JOCTHKEHUSIMU B OOJIACTH M3YYEHMsI aTOMa, y3HAIOT O COBPEMEHHBIX METOMAax
NO3HAHUSI CTPOCHUS aroma, YIayOJslloT M pacUIMpsIOT 3HAHMSI, IMOJIyYEHHBIE B
KypCc€ OCHOBHOM IIKOJIBI, O CTPOCHMM AaToOMa M BEIIECTBA HA OCHOBE
[lepuonuueckoro 3akona u Ilepmoamueckoii cuctemsl JI. M. MenneneeBa, 00
OoOIMX CBOMCTBaX KJIaCCOB OPraHMYECKUX U HEOPraHWYECKUX COEAUHEHUN
(KkUcoT, OCHOBaHUM, aM(pOTEPHBIX  COCAWHEHHII) B  CBETE  TEOPUH
IEKTPOJIMTUYECKON TUCCOLMALMU U IIPOTOHHOU TeopuHu. Jlanee paccMaTpuBaeTcs
KJaccu(ukanusg XUMHUYECKUX pPEAKUUd B OPraHWYecKOM M HEOpraHUYeCKOu
XMMHH. 3aBepHIaeT KypC 3HAKOMCTBO CTAapUICKIACCHUKOB C IIEPCIEKTUBAMH
pa3BUTUS XMMHMUYECKOM HAyKM M XUMHYECKOIO IPOU3BOJCTBA, C MpoliIemMamu
OXpaHbl OKPYXaIIEH cpeapl OT XHMHYECKOIO 3arpsA3HEHUs W MYTSIMU HX

pELICHUS.

Conep:kanue kypca. 10 knacc. ba3oBblii ypoBeHb

Teopua cmpoenusn opzanuveckux coeounenuii A. M. Bbymneposa.
Ilpeomem opzeanuueckon xumuu. Opzanuueckue geujecmea. npupooHwvle,
uckyccmeeHnuvle u cunmemudeckue. OcobeHHoCmu cocmasa u cmpoeHus
opeanuyeckux eewjecms. Bumanusm u ezo kpax.Ilonamue 06
V2nes000pooax.

OcHOBHBIE T0JIOKEHUSI TEOPUM XMMHUYeCKOro crpoenusi byrieposa.
Banentnocts. CtpykTypHble (OpPMYIBI — TIONHBIE U COKpAIIEHHBIC.

[IpocThie (onMHAPHBIE) U KPATHBIE (IBOMHBIE U TPOIMHBIE) CBSI3U.
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N3omepsl u nzomepusi. B3anmMHoe BIMSHUE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. 1lnasnenue, 00yrauBaHuEe U TOPEHUE OPTraHUYECKUX

BemiecTB. Mogenu  (IIapoCTEpKHEBbIE U OOBEMHBIE)  MOJIEKYI
OpraHUYECKUX COCIMHEHUN pa3HbIX KilaccoB. OnpenesieHre 3JIEMEHTHOTO

COCTaBa OPraHUYECKUX COCAUHECHUMN.

Jlabopamopnsie onwvimobi. VI3roTOBICHHUE MOJEIENH OPraHUYECKHUX
COeJIMHEHUM.

YriieBoaopoabl U X NPUPOJTHBbIE HCTOYHUKHT

IlpenenbHbie yriaeBoaopoabl. AJdkanbl. OnpeneneHue. ['OMOJIOrHYeCKUM psl
anKkaHoOB M ero oOmas dopmyrna. CTpyKTypHass U30MEpHUsSl YIIEPOTHOM IIETH.
Panukanel. HomenknaTypa ankaHoB. XMMHYECKHE CBOWCTBA AJIKAHOB: TOPEHHE,
peakiuu 3aMelleHus (TaJIOreHUPOBAaHNE), PEaKUs Pa3IoKEHUsI METaHa, PeaKius
JIETUJIPUPOBAHUS 3TaHA.

HenpeneibHble  yriieBOAOPOABI. AJIKeHBI. DTUJIEH. Onpenenenue.
['omonornueckuit  psn AJIKEHOB. Howmenknarypa. CrpykTypHas U
MPOCTPAHCTBEHHAs (reoMerpuyeckas) wuzomepus. [IpoMbIIITIEHHOE MOTy4YeHUE
QIKEHOB: KPEKUHI U JETUAPUpPOBaHME aikaHOB. JlabopaTopHOoe TOJIydYEeHHE
STUJICHA — peakuus Jerujaparanuy 3TaHojia. Peakuuum npucoenvHEHHs:
rujpartanusi, TUIPOTAIOTCHUPOBAHUE, TAJOTCHUPOBAHHUE,  IMOJIUMEPHU3ALINU.
[IpaBmiio MapkoBHuKkoBa. OkucieHue ankeHoB. KayecTBeHHbIE peakuu Ha
HENPEACIbHBIE YTIIEBOAOPO/IBI.

Aaxanuensnl. Kayuyku. Onpenenenne. Homenkiarypa. Conpsk€HHbIE HEHBI.
byranuen-1,3, wusonpen. Peaknus JlebeneBa. Peaknum  npucoeauHEHHS
ankanaueHoB.  Kaydyku:  HaTypalibHBIM, CHHTeTHYeckue  (OyTaaucHOBBIH,
W30MPEHOBLIN). Bynkanuzarus kayuyka. Pezuna. 300HUT.

Auaxunbl. Onpenenenne. Homenknarypa. [lomydyeHnne u npruMeHEeHUE aleTUiIeHa.
XUMHUUYECKHE CBOWCTBA aIlETUJICHA: TOPEHUE, PpPEaKIuh MNPUCOCAUHECHHUS:
TUAPOrajJoreHUPOBAHNE, TaJOoreHUpoBaHWe, Tuapataius (peakuus Kyueposa).

BI/IHI/IJ'IXJ'IOpI/II[, IMOJIMBUHUJIXJIOPHA.
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Apenbl. Onpenenenue. beH3on: ero crpoeHue, HEKOTOpble (U3UYECKUE U
XUMHUYECKUE CBOWCTBA (TOpEHHE, pEaKIMu 3aMElIeHUsi — TaJOreHUpPOBaHUE,
HUTPOBAHMUE ), TOJYYEHUE U IPUMEHEHUE. DKCTPAKIH.

Ipupoansbiii ra3. CoctaB npupogHOTO rasza. Ero HaxoXJeHUE B NPHUPOJE.
[IpeumyiiecTBa OPUPOAHOrO Ta3a KaK TOMIIMBA. XHUMHUYECKas MnepepadboTka
IPUPOIAHOTO raza: KOHBepcHsi, Muposn3. CUHTE3-Ta3 U €ro UCIOIb30BaHHUE.

HedT1h U cnocodbl eé nmepepadorku. IlonyTHbI HeTsIHO#N Tra3, ero cocraB u
dbpakun — Ta30BBIA OCH3MH, MpoNaH-OyTaHoBas1, cyxoi ra3. HedTs, €€ coctaB u
nepepadoTKa — Meperonka, KpekuHr, pudopmunr. Hedrenponykrsl. OkTaHOBOE
Y1CII0; OCH3MH.

KameHnHbiii yroas u ero mnepepadorka. lckomaemplii yroyib: aHTpauuT,
KaMeHHbIH, Oypbiii. KokcoBanne kameHHoro yriisi. KokcoBslii ra3, aMmmuavHas Boja,
KaMEHHOYTOJbHAsI cMoJia, KOKC. ['a3udukanus U KaTaIUTHYECKOE THAPUPOBAHUE
KAMEHHOT'O YIJIA.

Jemoncmpayuu. T'opeHue MeTaHa, dSTaHa, aneTWieHa. OTHOILICHHE MeETaHa,
ATUJICHA, alleTWIeHa W OeH30Jla K pacTBOpaM IepMaHraHaTa Kajiusg U OpOMHOMU
Bojie. llonmyueHue »STuieHa peakiuend Aeruaparaluy 3TaHOJA U alleTHICHA
THAPOJIU30M KapOua Kaabius. PasnoxkeHune kaydyka Mpu HarpeBaHUU, UCTIBITAHHE
INPOAYKTOB  pAa3OXKEHUs HA  HempenenbHoCcTh, Kouiekuuun «Hedpts w
HeTenpoayKTh», «KaMeHHBIN yroyib U MPOIYKTHI €r0 epepadoTkuy, «Kayayku.
Jlabopamopnsie  onvimbi. OOHapy>XE€HHE  MPOJYKTOB TOPEHUS  CBEYH.
HccnenoBanne CBOMCTB Kay4yKOB.

Kucaopoa- u azorcoaep:xamue OpraHu4ecKue coeTuHeHus

Onnoaromubie cmuptbl. Onpexaenenue. OyHKUMOHANIbHAS THAPOKCUIIbHAS
rpynna. ['oMoJiornuecknii ps MpPenesibHbIX OJHOATOMHBIX CcOUpTOB. M3omepus
noJiokeHUs1 QyHKIMOHAIBHOU rpymmnbl. BogopoaHas cBsi3b. XMMHUUYECKHE CBOMCTBA
cupToB. AunpaeruaHas rpynna. Peakius sTepuduUKaivid, CIOXKHBIE 3S(UPHIL.
[Tpumenenune criupToB. JIeHCTBUE METHUIIOBOTO M ATUJIOBOTO CIIUPTOB HA OPTaHU3M

YCJIOBCKA.
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MHuoroaromHusbie cnupThl. Onpenenenne. ITUICHIIUMKOIb. | muuepun. [lonyuenne
U XUMHUYECKHE CBOMCTBA MHOTOATOMHBIX CHHUpPTOB. KadecTBeHHas peakius Ha
MHOTOAaTOMHBIEC CIUPTHI. AHTH(PpU3.

®enoua. CtpoeHue, MmoxyyeHue, CBOMCTBa U npuMeHenune peHomna. KauectBeHHbIe
peakuuu Ha peHosn. B3anmHoe BIMsHUE aTOMOB B MOJIEKYyJIe (peHoJIa.

Aabgernabl. Onpexnenenne. QPopManpIerul W aleTaIbIerua. XHUMHUYECKHUE
CBOMCTBa anpleruaoB. KauecTBEHHbIE pEaKUWM HaA alpJIeruipl. Peakuuun
noyimkoHeHcanuu. KapoonunbHas rpymmna. KeToHnsl Ha mpuMepe areToHa.
Kapo6onoBble kuciorhl. Ilpenenbnbie OJIHOOCHOBHBIC KapOOHOBBIE KHCJIOTHI, UX
romojiornueckuii pan. IlomydyeHne W mnpumMeHeHne. XUMHUYECKHUE CBOWCTBA
KapOOHOBBIX KUCIOT. Peakius aTepudukanuu.

Caoxnbie 3¢upsbl. Kupbl. Peakuus srepuduxanuu. Ciaoxxubie 2¢upsl. XKupbl, ux
COCTaB U TUAPOJIN3 (KUCIOTHBIN U 1IeJ04HO). Mbuta. ['uapupoBanue »«upos.
Yraesoabl. YrieBoabl. MoHocaxapuibl. ['ioko3a kak anpaerugocnupt. Copour.
MousouHokucioe u cnupToBoe Oposkenue. @orocuntes. Jucaxapuapl. Caxaposa.
[Tonucaxapuasl: Kpaxma, [EeJUTI0I03a.

AMmuHBI. AMmuHOrpynna. AMHMHBI TPEACIBbHBIE W APOMAaTHYECKUE. AHWIMH.
[Tonyuenne amuHOB. Peakunsi 3uHMHA. XMMHYECKHE CBOMCTBA W MPHUMEHEHHE
aMHUHOB.

AMUHOKHCJIOTHI. bejakn. AMUHOKUCIOTHI Kak aM(OTEpHbIE OpraHUYEeCKUe
coequuenus. [ muunH. Peakuus nonukonaeHcanuu. [lentunnas cBsase. [lepBruunas,
BTOpUYHAs, TPETUYHAs CTPYKTypbl OeikoB. KadecTBeHHBIE peakuuu Ha OCNKHU.
['unponus. [lenatypanus. buongornyeckue hpyHKIMM OSIKOB B OpraHU3ME.
JMemoncmpayuu. Oxucnenue cnupra B anpierui. KauecTBeHHas peakuus Ha
MHOT0aTOMHBIE CHUpThl. PacTBopuMocTh (eHona B Boje TpuU  OOBIYHOM
TeMIiepaType ¥ Tpu HarpeBaHuu. KadecTBeHHbIE peakiui Ha (EHOIL.
KauecTBeHHbIE peakiuud Ha aIbACTUAbl. B3auMoAEHCTBHE TIIIOKO3BI €
rugpokcugom  Meau(ll) kak ampmermmocnupra. KauecTBeHHas peaknust —Ha

kpaxmai. L[BeTHbIe peakiiuu OEIKOB.
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Jlabopamopnsie onvimpl. CpaBHEHHE CKOPOCTH HCHAPEHUs BOJABI M A3TaHOJ’A.
PactBopumocCTs rmnepuHa B BoJe. XUMHUYECKUE CBOWCTBA YKCYCHOM KHUCIJIOTHI.
OnpeneneHue HENPeneIbHOCTH PAaCTUTEIBLHOTO Maca.

Ilpakmuueckan paboma. Vinentudukanust OpraHn4eCKUX COCTMHEHUN.
Opranuveckasi XuMusi 1 001eCTBO

Buorexnosorus. Ilepuoasl e€ paszButusa. Tpu HampaBiaeHHS OHOTEXHOJOTHUH:
reHHasi (MM TeHeTHYecKasl) MHXKEHEPUs; KICTOYHAas MHXKEHEpHs; OMOoJornyeckast
umkeHepus. ['enetmueckn  moaudunupoBanHeie  opranusmel  (I'MO) #u
TpaHcreHHas npoaykuus. Kinonuposanue. MIMmoOunn3oBaHHble (GEPMEHTHI U UX
IPUMEHEHUE.

Moaumepsl.  Knaccudukanuss  nonumepoB.  VICKyCCTBEHHBIE — TOJMMEpHI:
LEJUTYJION/I, alleTaTHBINA ENK, BUCKO3a, LeU10(paH.

Cunrerndeckne nmojuMepbl. CriocoObl MOJyYEHHS TOJMMEPOB: MOJIUMEPU3ALIIS
U mnojukoHAeHcanusa. CuHTeTHYecKME Kaydykd. IlnacTmaccel: MOJIMCTHPOI,
Te(I0H, MONUBUHUIXJIOpU . CHHTETHYECKHE BOJIOKHA: KalpOH, HailJIoH, KeBiap,
JIABCAaH.

Hemoncmpayuu. Komneknuu 1miacTMace, CMHTETUYECKUX BOJIOKOH M W3ICIAN W3
Hux. PaznoxxeHme mnepokcuaa BOAOPOJAa C TOMOIIBIO Karajla3bl NPUPOIHBIX
oObekToB. Komeknus cunTeTnueckux moromux cpeacts (CMC), copepxammx
sH3uMBI. McnibiTanue cpeasl pactBopa CMC nHanKaTopamu.

Jlabopamopnuslie onvimsl. 3HAKOMCTBO C oOpasllaMy IUIaCTMAacC, BOJIOKOH H
Kay4yKOB.

Ilpakmuueckasa padoma. Pacnio3HaBaHUE NIJIACTMACC U BOJIOKOH.

Conep:kanue kypcea. 11 kinacc. ba3oBblii ypoBeHb
CrtpoeHue BeliecTn
OcHoOBHBIE CBeleHHsl 0 CTPOeHUM aToMa. CTpOEHHE aToMa: SAPO U AJIEKTPOHHAs
oOonouka. M3otonbl. XuMUYEeCKUH 3JIeMEHT. BONbIIONH aJpOHHBIA KOJIalaep.

YPpOBHM CTPOCHUS BEILIECTBA.
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IMepuoauueckas cucrema xumuyeckux jaemeHToB /. U. MenaeneeBa B cBere
yuyeHusi 0 cTpoeHuu atomMa. OU3NYECKUN CMBICII HOMEPOB: 3JIEMEHTA, MEPUOJIA,
rpynmbel.  BajneHTHBIE 3IEKTPOHBI.  DJIEKTPOHHAsS KOHQUTYpaIus aTOMOB.
3aKOHOMEpPHOCTM H3MEHEHUSI CBOMCTB 3JIEMEHTOB B MEPUOJAX M TpyNIax.
DNEKTPOHHBIE CEMENCTBA XUMUYECKUX AJIEMEHTOB.

duwinocopckue ocHOBbI o0mHOCTH Ilepuoanyeckoro 3aKOHA H TeOPHH
XUMHYeCKOro crpoenusi. Ilpennoceuiku orkpeitusa Ilepuomuueckoro 3akona u
TEOPUH XHUMHUYECKOTO CTpO€HHs. Ponb JIMYHOCTM B HCTOpUM XUMUU. Ponb
IPAKTUKU B CTAHOBJICHUU U PAa3BUTUU XUMHUUYECKOU TEOPUH.

HNonHasi xXuMHU4eCKasi CBSI3b M HOHHbIE KPUCTAIMYeCKHe peméTku. KaTnoHsl
Kak MPOAYKT BOCCTAHOBJICHHMS AaTOMOB METAUIOB. AHHOHBI KakK MPOAYKT
OKHUCJIEHUsT aTOMOB HeMeTtauioB. [oOHHasg XuMmudeckas CBsI3b U HOHHAas
KpUCTaJuInyeckas peméerka. IoHbl NpOoCThIE U CIOKHBIE.

KoBajienTHast  xumMmu4yeckasi CBfi3b. ATOMHBIE W  MOJIEKYJSIPHbIE
KpUCTA/LINYecKue peméTkn. KoBaleHTHass HenmoysipHass W TMOJIAPHAS CBS3H.
DneKTpooTpUIATEIbHOCTh. KpaTHOCTh KOBajeHTHON CBsi3M. OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBI ~ MEXaHU3Mbl ~ O00pa30BaHMsI  KOBAJICHTHBIX  CBSI3EH.
[TonapHOCTh CBSI3M W TOJSPHOCTH MOJIEKYJIbl. MOJNEKYIApHbIE W ATOMHBIE
KPUCTAJUIMYECKUE PELLIETKH.

Merauinyeckast  ¢Bfi3b.  MeTammMyeckue — KPUCTALUIMYECKUE — PEIIETKHU.
Merammyeckass XMMHAYECKAsl CBA3b: HOH-ATOMBI U 3JIEKTPOHHBIN Tra3. OPusnyeckue
CBOMCTBa METAJJIOB U UX NIPUMEHEHUE HA OCHOBE 3TUX CBOMCTB. CIuiaBbl YEPHBIE U
L[BETHBIE.

Bogopoanass  xumuueckasi  ¢BfI3b. BojgopoaHas ~— XUMHYECKas — CBS3b:
MEKMOJIEKYJIIpHAasT ¥ BHYTPUMOJEKYJSIpHAsA. 3HAY€HUE BOJOPOJHON CBSA3U B
MIPUPOJE U KU3HU YEIIOBEKA.

Hoaumepsl. [lomuMmepsl, uX NOJYYEHHE: PEAKUMU MOJUMEPU3ALUU U
nonukoHaeHcauu. [mactmaccel. Bonokna. Heopranmueckue nosmmepsl
JucnepcHbie cucrembl. JlucnepcHble cucTeMbl: aucrnepcHas (aza u

nucniepcronHas cpena. Kimaccudukarus ucnepcHbIX CHCTEM TI0 arperaTHOMY
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COCTOSIHUIO U TI0 pa3zMmepy yacTtull ¢a3bl. ['pyboaucnepcHble CUCTEMBI: SMYJIbCUH,
CYCIIEH3UH, a’p030Ju. TOHKOIMCIEPCHBIE CUCTEMBL: 30Ji1 U renu. CuHepesuc u
KOAryJIsIusl.

Jlemoncmpayuu. Paznuunbie Qopmbl lleprogudeckoil cCUCTEMBI XMMHUYECKHX
anementoB J[. WM. MenaeneeBa. Mozenp KpUCTAIIIMUECKOW PEMIETKH XJIOpHUAA
HaTpusa. OOpa3ibl MUHEPAJIOB C MOHHON KPUCTAITMYECKON PEIIETKOM: KalbIuTa,
rajiuta, MOJEIN KPUCTAJUIMUECKUX PEIIETOK «CyXOro Jibjia» (WM Moja), ajMasa,
rpaduta (Wim KBapma). Mojaenb MOspHOTo 00bEéMa raza. OOpasIisl pa3sTuIHBIX
JUACIEPCHBIX CHUCTEM: OMYJbCUM, CYCHEH3UW, aj’po30Jied, Tellel U 30JIEH.
Koarynsuus. Cunepesuc.

Jlabopamopnsie onvimbi. MoAEIMpPOBAHUE METAUIMYECKON KPUCTAILINYECKOU
peméTku. [enatypauus Oenka. [loiydeHue sMylbCcHM pPACTUTEIHLHOTO Macia.
[lonmyyeHne CyCHIEH3UU «HM3BECTKOBOTO MOJOKa». [lodyyeHue KOJUIOMIHOTrO
pacTBOpa KypHHOTO O€lika M HMCCIEIOBAaHUWE €ro CBOWCTB C MOMOUIBIO Ja3epHOM
YKa3KH.

XuMHYeCKue peakiuu

Kaaccupukanus xumudeckux peakuuil. Peakuun 0e3 u3MEHEHHs COCTaBa
BEILIECTB:  Q/UIOTPONM3alMM U u3oMepu3anuu. [IpuyumHBl  ajIOTpONUM.
Knaccudukanus peakuuii Mo 4MCIy U COCTaBy pPEAreHTOB M MPOJIYKTOB U TIO
TerioBoMy 3¢ dekty. TepMoxuMudeckue ypaBHEHUS peaKIuil.

Cxopocth xumMuyeckux peaknuii. CKOpoCTh XUMHUYECKON peakiuu U (HaKkTopbl
e€  3aBUCHUMOCTH: TMpUpPOAA  pEarupyroliux  BeIIEeCTB,  IUIOMAJb  MX
COMPUKOCHOBEHMS, TEMIIEpaTypa, KOHIICHTpAIus M HaJIWM4he KaTajiu3aropa.
Karanuz. ®epmentsl. UHTHOUTOPHI.

XuMuYecKkoe paBHOBecHe M CHoco0bl ero cMemeHusi. OOpaTuMble peakilvu.
OOmiast xapakTEepPUCTHKA PEAKIMU CHUHTE3a aMMHaKa W YCIIOBUS CMEIIEHUS
paBHOBECHSI MPOU3BOJCTBEHHOTO MTPOLIecca BOPABO.

I'mapoam3. I'uaponus HeoOpaTUMbIM 1 0OpaTUMBIN. Tpu Citydas TUIPOJIM3a COJICH.

Ponb ruaponnsza B oOMeHe BeecTB. Poiib THIposin3a B SHEPreTUYECKOM OOMEHE.
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OKHCIANTETIBHO-BOCCTAHOBUTE/IbHbIC  PeaKIUM. Crenenb OKHCJICHHS.
OxucnauTenb U BOCCTaHOBUTENb. OKHCIEHHE U BOCCTAHOBJIEHHUE. DJIEKTPOHHBIM
OaJaHc.

DJIEKTPOJIN3 PpacIuiaBOB H  pacTtBopoB. IIpakTuyeckoe npuMeHeHHe
3J1eKTpoJm3a. ['anbBanoriacTuka. ['ansBanocrerus. PadbunupoBanue.
Jlemoncmpayuu. OK30- U SHIOTEPMUYECKUE peakiuu. TernoBbie SIBICHUS MPU
pPacTBOPEHHH CEPHOM KHUCJIOTHl U aMMHUAYHOM CENUTPBI. 3aBUCHUMOCTh CKOPOCTHU
peakiuu OT MPHUPOJbl BEIIECTB HAa MOpPUMEPE B3aUMOJIECHCTBUS PACTBOPOB
Pa3IMYHBIX KHCJIOT OAWHAKOBOM KOHUEHTPALlMM C OJIMHAKOBBIMU KyCOUKaMU
(rpaHyfiaMy) IIMHKA M OJJMHAKOBBIX KYCOUYKOB Pa3HBIX METANIOB (MarHus, IIMHKA,
JKeje3a) ¢ pacTBOPOM COJISTHOM KUCIOThl. B3amMopeilcTBuE pacTBOPOB CEpHOM
KHCIIOTBl C pacTBOpaMHM THUOCYJb(aTa HATpUs Ppa3IUYHON KOHIIGHTpAIUU H
TeMmneparypbl. Mojenb Kumsiero cios. PasioxeHue mnepokcuja BOJOpOJa C
MOMOII[BI0 HEOPTraHWYECKUX KaTaau3aTopoB (coyiel »keie3a, MoAMuAa Kaiausl) U
OPUPOIHBIX OOBEKTOB, COJEpXKAIIMX KaTana3y (CbIpoe Msco, KapTodesb).
[Ipocreiimme OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIHUHU: B3aUMOACHCTBUE
IIMHKa C COJSHOW KHCIoTOM | Jkeie3a ¢ cyiabdarom wmeau(ll). Mogens
aneKTponu3épa. Moelb 3JEKTPOIN3HOW BaHHBI 1J1s1 TOTYYEHHS AITFOMUAHMS.
Jlabopamopnwvie onvimut. 1IpoBeieHNE peaknil, UAYIIUX 10 KOHIA, [0 NPaBUIY
bepromnne. Pa3noxkeHne nepokcuja BOAOPOAA C MOMONIBIO AUOKCHIA MapraHiia.
Cmemenne pasHoBecus B cuctemMe Fe’* + 3CNS™ « Fe(CNS);. Ucnsiranue
VHJIMKATOPAMHU CpeAbl PacTBOPOB COJIEM PA3JIMYHBIX TUNOB. B3anmonencrsue
pactBopa cynbdara meau(ll) ¢ jxene3oM ¥ rHIPOKCHUIOM HATPHS.

Ilpakmuueckan paboma. PenieHue >KCIEPUMEHTAIBHBIX 3a/lad MO TeMe
«XHUMHYECKAs PEAKIUSY.

BemecTBa 1 ux cBoiicTBa

Metamabl. O0mue ¢puzndeckue cBolicTBa MeTaioB. Knaccudukanus MeTaiioB B
Texuuke u xumun. OOIMe XUMHYECKHE CBOMCTBA METAJIOB. Y CJIOBUS

B3aUMOJEHCTBUS METAJUIOB C PACTBOPAMU KUCJIOT U COJIer. MeTtaiutoTepmusi.
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Hemertajuibl. biaropoanslie rassl. Hemeraiuisl kak okuciaurenu. Hemeramisl kak
BOCCTAHOBUTENH. P 31neKTpoOoTpuUATENbHOCTA. VHEpTHBIE WM OJaropoJHbIe
rasbl.

Kuc/ioTbl Heoprannyeckue u oprannyeckue. Kuciorsl ¢ TOUKHM 3peHHS] AaTOMHO-
MOJIEKYJISIPHOTO y4ueHUsA. KUCIOTBI ¢ TOYKHM 3pEHUS TEOPUU DIIEKTPOJIUTUYECKOU
nucconuanuu. KuciaoTel ¢ TOYKK 3peHust MPOTOHHOU Teopun. OOIIMe XUMUYECKHIe
cBoiicTBa kucinoT. Kiaccudukanus Kucior.

OcHoBaHUsl HEOPraHuvecKue M opranndeckue. OCHOBAHUS C TOYKU 3PEHUS
aTOMHO-MOJIEKYJIIpHOTO  ydeHHMs. (OCHOBaHHMS C TOYKM 3pPEHHsS TEOPUU
ANEKTPOJIUTUUECKOM aucconuanv. OCHOBaHUSI C TOYKM 3pEHUST IPOTOHHOU
teopun. O01IMEe XUMUYECKHE CBOMCTBA OCHOBaHUM. Kiaccudukanus ocHOBaHUM.
AM@oTepHble coeJUHEeHNS] HEOPraHNYeCcKHe U opranudeckne. AmporepHbie
okcujbl U rugapokcuabl. [lomydenue u cBolcTBa aM(OTEPHBIX HEOPTraHUYECKUX
COCIMHEHUH. AMMHOKHUCIOTBI — aM(OTEpHbIE OpPraHUYECKUE COETUHEHUSI.
IlenTuapl 1 IeNTUAHAS CBS3b.

Couu. Knaccuduxanus coseil. JKECTKOCTh BOJABI M CIOCOOBI €€ yCTpaHEHHS.
[lepexon xapbonata B ruapokapOoHat u oopaTHO. OOIIMEe XUMUYECKUE CBOICTBA
COJIEH.

Hemoncmpayuu. Komneknus METaJJIOB. Konnexuus HEMETAJIJIOB.
B3auMonencTBrue KOHLEHTPUPOBAHHOM a30THOM KHCJIOTBI C MeAbI0. Bcmblimika
TEPMUTHOU cMecH. Bcmpimka 4€pHOro mnopoxa. BeITECHEHME rajoreHoB U3 HX
pPacTBOpPOB JIPYTMMH rajoreHamu. B3aummonaeincTBne nmapoB KOHIEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KUCJIOTHI U aMMHaKa («IpiM 6e3 orHs»). [lomyuenne ammuaka
U u3ydyeHue ero cBorctB. [lomyueHrne aMpoTepHOTro TUAPOKCHUIA U U3YyUEHHUE €ro
cBOUCTB. IlonmydyeHune )XECTKOM BOABI U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnsie onvimer. llomydyeHue HEPACTBOPUMOIO THAPOKCHUAA M  €ro
B3aMMOJICHCTBUE C KHUCIOTOW. lccnenoBaHue KOHIEHTPUPOBAHHBIX PACTBOPOB
COJISHOM M YKCYCHOW KHCIIOT KareJIbHbIM METOJIOM IMpHU MX pa30aBICHUH BOIOW.
PaznuuHble cilyyan B3aMMOJEHUCTBUSI PACTBOPOB COJIEW AIFOMHHUS CO IIEIOYBIO.

YcrpaHneHne KECTKOCTU BOIBI.
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Ilpakmuueckaa padoma. PeuieHne >KCNEPUMEHTANBHBIX 337a4 [0 TEME
«BemiecTBa U UX CBOMCTBAY.

XumMusi M1 COBpeMEHHOe 0011eCTBO

Xumunyeckas TexHosaorus. IIpou3zBoacTrso aMMuaka u MeTaHoJ1a. XUMUYECKas
TEXHOJOTHA. XUMHUYECKHUE MPOLECCHI, JIEKAIE B OCHOBE IPOU3BOJICTBA aMMHUaKa
U METaHoJa. XapaKTepUCTHKa 3THX MporeccoB. OOluMe HaydyHbIE MPUHLUIIBI
XUMHYECKOTO IPOU3BOJICTBA.

XuMHYeCKasi TPAMOTHOCTh KAaK KOMIIOHEHT 00uieidl KyJbTypbl 4e0BeKa.
MapkupoBKa yHakOBOYHBIX MAaTEpHUANIOB, 3JEKTPOHUKH U OBITOBOM TEXHHUKH,
HKOJIOTUYHOI'O TOBApa, MPOJYKTOB IUTaHUS, STUKETOK 110 YXOY 3a OJEXKIOM.
emoncmpayuu. Monenp TPOMBIIUIEHHOW YCTAHOBKM TIOJIYYEHUS CEPHOM
KHCJIOTBl. MoOJIesb KOJIOHHBI CHHTE3a aMMHaka. BujgeopparMeHThl W ciaiiibl O
CTENIEHU 3KOJIOTMYECKOW YUCTOTHI TOBApA.

Jlabopamopuvie  onvimel.  VI3ydeHne  MapKUpPOBOK  Pa3JIMYHBIX  BHUJOB

IIPOMBINIJIICHHBIX W IIPOAOBOJIBCTBCHHBIX TOBAPOB.

YueOHO-TeMaTHUYecKHil I1aH Kypca xumuu 10 kiace

2022-2023 yyeOHbII rojx

(1 yac B HepeJs10, BCero 34 4.)

Tema KoaunyecTBo 0P
JacoB
[penmer 2 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpratHHiccKon https://www.sites.google.com/site/chemnikitina/vizitka/10-
xumuu. Teopus
CTPOCHUS klass
OpTaHHUYCCKUX

coenuHeHun A.
M. bytneposa.

Yraesogopoasr u | 12 https://www.sites.google.com/site/chemnikitina/vizitka/10-
UX IPUPOHbIE klass
NUCTOYHHUKHN

https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

Kucnopon- u 14 https://www.sites.google.com/site/chemnikitina/vizitka/10-
a30TCOJepIKaIIHe klass
OpraHuYecKHe

COCIUHEHUS https://resh.edu.ru/subject/lesson/4769/start/150550/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://resh.edu.ru/subject/lesson/4769/start/150550/
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https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/

Opranunyeckas 6 https://www.sites.google.com/site/chemnikitina/vizitka/10-
XUMHUSA N

klass
00111eCTBO

https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/6095/start/150823/



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/6095/start/150823/
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TemaTnueckoe miannposanme Kypca 10 kiacca

(1 1 B Hememio, Bcero 34 4.)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJ0OB

Howmepa
Tema ypoka OCHOBHOE cofep)KaHUE ypOKa JIEATEeIIbHOCTH 00yJaronmxcs (Ha
YPOKOB TI/TI
YpOBHE Y4EeOHBIX JICHCTBUIA)
1—2 Tema 1. Ilpeamet oprannveckoii xumuu. Teopusi ctpoeHnsi oprannyeckux coexnHenuii A. M. bBytieposa (2 )
1 [IpeameTt oprannyeckoit xumun | OpraHudecKue BEIIecTBa: MPUPOAHbIE, | XapaKTepru30BaTh 0COOEHHOCTH COCTaBa

HMCKYCCTBCHHBIC U CHHTETHICCKHE.
Oco0eHHOCTH coCTaBa U CTPOEHUS
OpTraHUYECKUX BEIIECTB. Butamusm u
ero kpax. [Tonstue o0 yrieBoopoax.
Llemoncmpayuu. 1lnaBnenue,
0o0yTIMBaHWE ¥ TOPCHUE OPTaHUYECKUX
BelecTB. Monenn MoneKysn
OpPTraHUYECKUX COCTMHEHUN Pa3HbIX
KJIaCCOB (IIapOCTEP>KHEBBIE U
00bEéMHBIC). OnIpeaeieHne JISMEHTHOTO

COCTaBa OPraHUYECKUX COCIUHECHUU.

U CTPOCHUS OPTAaHWYECKHUX BEIIECTB.
KnaccuduimpoBats ux Ha OCHOBE
MIPOUCXOXKICHUS U TIEpepabOTKH.
ApPryMeHTHpPOBATh HECOCTOATEILHOCTh
BUTAJIU3MA.

Onpenenars OTIMYNTETbHBIC

0COOEHHOCTH YTJIEBOJIOPOIOB.
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[Toptpetsl A. M. Bytieposa,
1. 4. Bepuennyca, ®. Bénepa

2 OcHoBHbI€ TT0JI0XKEHUS TeOpuU | OCHOBHBIE MOJIOXKEHUSI TEOPUU Dopmynuposant OCHOBHBIE MOJ0KECHUS
XUMHUYECKOTO CTPOCHUS XUMUYECKOTO CTPOCHUS TEOPUH XUMUYECKOTO CTPOCHHUS
A. M. bytnepoBa A. M. byrnepoBa. BaneHTHOCTS. A. M. bytneposa.
CtpykTypHbIe (OpMYIIbl — MOJTHBIC U PaznuyaTh NOHATUSA «BAJIECHTHOCTHY U
cokpaiiénnble. [IpocThie (oqMHapHbBIC) U | «CTEIIEHb OKUCICHUS.
KpaTHbIC (IBOMHBIC U TPOUHBIE) CBs3H. | COCTaBIATH MOJIEKYIISIPHBIE U
N3omepsl u uzomepus. Bzaumuoe CTPYKTYpHBIE€ (DOPMYIIBI.
BIIMSIHUE aTOMOB B MOJIEKY/JIC. KnaccudunnupoBaTh KOBaJICHTHBIE CBSI3U
Jlemoncmpayuu. ITopTpeTsl 10 KPAaTHOCTH.
A. M. bytniepoBa, 3. ®paHKnaH/a, OOBSCHSTH SIBIICHHE U30MEPUU U
@. A. Kekyure. B3aMMHOE BIIUSIHUE ATOMOB B MOJIEKYJIE
Jlabopamophvie onvimul. I3rotToBieHue
MOJIEJIEM OPTaHUYECKUX COCTUHEHUN
3—14 Tema 2. YrJ1eBoA0OPOIbI M UX PUPOAHBbIE HCTOYHUKH (12 4.)
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3—4

AJIKaHBI

AJIKaHbI, WK MIpeieNIbHbIE
yraeBogopoabl. ['oMonorudeckuii psj
aJIKaHOB U ero oomias hopMmya.
CtpykTypHas u3oMepus yriepoaHon
uenu. Pagukanel. Homenkinarypa
aJKaHOB. XMUMHUUYECKHUE CBOMCTBA
AJIKaHOB: TOPEHUE, PEAKIIUU 3aMEIICHUS
(raJloreHupoBaHuE), peaKius
Pa3NIOKEHUS] METaHa, PEaKIIHs
JIETHIPUPOBAHMS dTAHA.
Jlemoncmpayuu. I'opeHue ankaHoB (B
TOM YHCJIE U U3 pe3epByapa razoBoiu
3akuraiaky). OTHOIIEHNE aTKaHOB K
pacTBOpaM MepMaHraHaTa Kajus u
OpOMHOI BOJIE.

Jlabopamophwie onvimol. OOHApYKEHUE

IIPOAYKTOB T'OPEHHUS CBEUH

OrnpenensiTe NPUHAIIEHKHOCTD BEIIECTB
K pa3JIMYHbIM TUIAM (ITPEAEIIbHBIM WIH
HEIpeIeNIbHBIM) U KJlaccam
YTJIEBOJIOPOJIOB.

HaspiBaTh uX 110 MEXIYyHAPOIHON
HOMEHKJIAType, XapaKTepHU30BaTh
CTPOEHHUE U CBOMCTBA BAKHEUIIINX
IIPEACTABUTEIIEN AJIKAHOB.

Hab6mronaTh 1 onuchIBaTh XUMUYECKHIMA
DKCIEPUMEHT € ITOMOIIBIO POAHOTO
A3bIKA U A3bIKa XUMHUH.

O060011aTh 3HaHUS U JeiaTh BEIBOBI O
3aKOHOMEPHOCTSIX U3MEHEHUS CBOMCTB
YIJIEBOJOPOJOB B TOMOJIOTHYECKUX
psaax.

PaznuyaTh NOHATUSA «U30MEP» U

«T'OMOJIOD»
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AJIKEHBI

HenpenenbHble yriieBogopoabl. AJTKEHBI.
OtuneH. 'oMoJIoruuecKuil psiji aJKeHOB.
CrpyKkTypHas 1 IpOCTPaHCTBEHHAs
(reoMeTprUecKas) U30MepHs.
[IpoMBIIIUIEHHOE TTOTYyYEHHE AIKEHOB:
KPEKHMHI U JIETUAPUPOBAHUE AJIKAHOB.
JIabopaTopHO€ MOTyYEeHUE ITUICHA —
peaKkuus JeruaApaTaluy dTaHOoA.
Peakuuu nprucoeaMHEHUS: THApaTALMS,
TUAPOrajJoreHUPOBAHUE,
rajgorenuposanue. [IpaBuio
MapkoBHUKOBa. OKHCIIEHUE aIKEHOB.
KauecTBeHHbIE peakuy Ha
HEIPEAEIbHBIE YTIIEBOAOPOIBI.
Jlemoncmpayuu. 1lonydenue 3TuieHa
peakuuen qeruapaTauy 3TaHoua, ero
TOPEHHE U OTHOLIEHNE

K pacTBOpaM MepMaHraHara Kajaus u

OpOMHOI BOJIe

Ha3pIBaTh alKeHbI 110 MEXKTyHAPOJHOM
HOMEHKJIAType.

XapakTepru30oBaTh € IOMOIIBIO POJIHOTO
A3BIKA U SI3bIKA XUMUU CTPOCHHUE,
CBOMCTBA, CLIOCOOBI MOIYYEHUS U
o0acT¥ NPUMEHEHHUS ITHIICHA.
HabmromaTh, caMOCTOSITEIEHO
MPOBOJUTH U ONUCHIBATH XUMUYECKHM
DKCIIEPUMEHT.

VYcTaHaBnMBaTh 3aBUCUMOCTD MEXKIY
TUIIOM CTPOEHUS YTIE€BOAOPOAA U €r0
XUMUYECKUMU CBOMCTBAMH HA MIPUMEPE
JIOTUYECKUX CBSA3EU: MPEIEITbHBIA —
peakLMy 3aMELICHUs], HENPEIEIbHbIN —

PEAKIUY TPUCOETUHEHUS




36

Ankanuensl. Kayayku

AJKaJNEHBI, WA TUECHOBBIC
yrieBo10poibl. CONpsKEHHBIE TUCHBI.
byraauen-1,3, uzonpen. Peakius
JlebGenena. Peakiiuu npucoeIMHEHUS
ankaaneHoB. Kaydyku: HaTypaiabHBIN,
cuHTeTn4eckue (0yTaaueHOBBIH,
M30IMPEHOBbIN). BynkaHnuzamus kayuyka.
Pe3una. D00HHUT.

Jemoncmpayuu. PaznoxeHue kayuyka
IIpU HarpEeBaHUU, UCTILITAHUE MIPOYKTOB
Pa3JIOKEHUS HAa HEMPEAECIbHOCTD.
Komnexuus «Kayuykm.
Jlabopamophwie onvimsi. ViccnenoBanue

CBOWCTB Kay4yKOB

Ha3zpiBaTh [ueHBI IO MEKyHapOHOU
HOMEHKJIATYypE.

XapakTepHu30BaTh C HIOMOIIBIO POJHOIO
A3bIKA U A3bIKa XMMHUH CTPOEHUE,
CBOMCTBA, CLIOCOOBI MOIYYEHUS U
00J1acT NPUMEHEHUS KayuyKOB.
HabGnronaTh 1 onuchIBaTh XUMUYECKHIMA

AKCIIEPUMEHT

AJKUHBI

ALIETUIICHOBBIE YTJI€BOAOPOAbI, WU
ankuHel. [lonydyenue u npuMeHeHne
areTuiaeHa. XMMHUYECKHUE CBOMCTBA
alleTUJIEHA: TOPEHUE, pEaKIINU

IMPUCOCAUMHCHUA:

HaspiBaTh 10 MEX1yHApOIHOU
HOMEHKJIATyp€ aJIKUHBI.
XapakTepu3oBaTh C HOMOILIBIO POAHOTO
A3bIKA U A3bIKa XUMHUH CTPOCHHE,

CBOﬁCTBa, CITOCOOBI IMOJYYCHUSA U
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TUAPOTAIOTeHUPOBAHUE,
TaJIOTCHUPOBAHUE, THAPATAITNS
(peaxnus Kyueposa). Bunuinxnopus,
MOJIMBUHWIXJIOPU.

Jlemoncmpayuu. 11lonydenune aneTuieHa
peakimen rupoan3a KapOuaa Kaablus,
€ro TOPEHUE M OTHOIIICHHE

K pacTBOpaM IepMaHTaHaTa Kajaus U

OpOMHOI BOJIE

00J1acTh MPUMEHEHUS alleTHIICHA.
HabmromaTh 1 ONUCHIBATE XUMHUYECKHIN
AKCIIEPHUMEHT.

PazinumyaTh 0COOCHHOCTH peaKIuii
MPUCOEINHEHHNS y allETUIIEHA OT

TAKOBLIX Y OTHJICHA

ApeHbl

ApomaThdecKkue yrieBoJA0POIbl, U
apeHbl. beH3oi: ero cTpoenue,
HEKOTOpbIE PU3HUECKHE U XUMHUICCKUE
CBOMCTBA (TOpeHUE, PEAKIINH
3aMEIICHHS — TaJIOTCHUPOBAHUE,
HUTPOBAHME ), ITOJIYUEHHUE U
MpUMEHEHHE. DKCTPAKIIUSL.
Jlemoncmpayuu. ViccnenoBaHue CBOMCTB
O€eH30J1a C TTOMOIIBIO OBITOBOTO

PaCTBOPUTECIIA «ConbBeHT»

XapakTepu3oBaTh C TOMOIIBI POAHOTO
SI3bIKA U SI3bIKa XUMHUHM OCOOEHHOCTHU
CTpPOCHHUSI, CBOMCTBA U 00JaCTU
pUMEHEHUs1 OEH30J1a.

HaGmaronaTte 1 onuceiBaTh
JIEMOHCTPAIIMOHHBI XUMUYECKUI

AKCIIEPUMEHT
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10 [Tpupoausrii ras [Ipupoauslii ras, ero cocTas. XapakTepu3oBaTh C MOMOIIbIO POJHOTO
[IpenmymiecTBa MpUPOTHOTO ra3a Kak SI3BIKA M SI3bIKa XUMUU COCTaB H
TOIUIMBa. XUMHUUYECKas epepadoTka OCHOBHBIE HAMPABIICHUS UCIIOJIb30BAHUS
IPUPOIAHOTO T'a3a: KOHBEPCHS], TUPOJIU3. | U epepaboTKU MPUPOTHOTO Ta3a.
CuHTE3-Ta3 B €r0 UCII0Ih30BaHNUE. YcTaHaBIMBaTh 3aBUCHUMOCTD MEXKITY
Hemonctpanuu. Kapra none3nsix o0BbEMaMu JOOBIYM IPUPOJTHOTO Ta3a B
nckomnaemorx PO P® u OromxeTom.
HaxonuTh B3auMOCBSI3h MEXITY
M3y4aeMbIM MaTepUaIoM U Oyaymiei
poeCCHOHATEHOM JIESITEIIBHOCTHIO.
Coburonath nmpaBuiia YKOJIOTHIECKU
IPaMOTHOTO TIOBEACHUS M 0€30ITacHOTO
oOpareHus ¢ MPUPOIHBIM Ia30M B OBITY
Y Ha MPOMU3BO/ICTBE.
11 Hedtp 1 ciocobs! e€ [TonyTHbIN HEDTIHOM Ta3, €T0 COCTaB M | XapaKTEepU30BaTh COCTaB U OCHOBHBIE

nepepadboTKu

dbpakiu — ra3oBblii OCH3UH, ITPOTaH-
OyranoBas, cyxoi ra3. Hedts, e€ cocran
U nepepaboTKa U NeperoHKa, KPEKUHT,

pudopmunr. HedrenpoaykThl.

HaIlpaBJICHUS UCIIOJIb30BaHUS U
nepepadoTku HedTH.
Y cTanaBnuBaTh 3aBUCUMOCTH MEXKTY

o0bEmamu 100bun HeGTH B PD n




39

OkTaHOBOE YHCJI0 OCH3HMHA.
Hemoncmpayuu. Konnexmus «Hedts u
He(TEnpOyKTh», BUACO(PArMEeHTHI U

cnaiael «Ileperonka HeTH»

OIOKETOM.

HaxonuTtb B3auMOCBSI3h MEXITY
M3y9aeMbIM MaTepHUATIOM U OyayIiei
po(hecCHOHATTLHOM e TEIBHOCTBIO.
Coburoath nmpaBuiia YKOJIOTHIECKU
IPaMOTHOTO TIOBEACHUS M 0€301TacHOTO
oOparieHus ¢ HeTenpoayKTaMu B ObITY

M Ha ITPOU3BOACTBC

12

Kamennslii yrosib u ero

nepepadoTka

HckomaeMplii yroJib: aHTpaLuT,
KaMeHHbIN, OyphIil. KokcoBanue
KaMeHHOTO yrJisi. KOkCOBBIi ras,
aMMUa4Has BOJia, KAMEHHOYTOJIbHAS
cMoua, Kokc. ['azudukanus u
KaTAJIMTUYECKOE THIPUPOBAHKE
KAMEHHOTO YTJIA.

Lemoncmpayuu. Komnexkuus
«KaMeHHbIH yroJib U MPOJIYKTHI €r0
nepepadoTkny». BuneodparmenTsl u

cnangsel «KokcoxuMmmuueckoe

XapakTepu3oBaTh IMIPOUCXOKICHUE U
OCHOBHBIC HAMPABIICHUS UCITOJIH30BAHUS
U TIepepadOTKH KaMEHHOTO yTJIsl.
YcraHaBauBaTh 3aBUCHMOCTD MEXKTY
o0BEMaMu TOOBIYM KAMEHHOTO YTJISI B
P® u GromxkeToM.

HaxonuTh B3auMOCBSI3b MEXITY
M3y4aeMbIM MaTepHUaJIOM B OyayIiei
poheCCHOHAIBHOM JIEITEIBHOCTBIO.
Co0uro1aTh paBuiia YKOJIOTUUECKH

IrpaMOTHOI'O ITIOBCACHUS U 0e301acHoro
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IIPpOU3BOACTBO»

oOpalieHusi ¢ KAMEHHBIM yTIEM U
MPOTYKTaMU KOKCOXUMUYECKOTO

MIPOU3BOJICTBA B OBITY U

MPOMBIIINIEHHOCTH
13 [ToBTOpeHune u 00001IIEHNE TecTupoBaHue, peleHue 3a1a4 u BEBIONTHATE TECTHI, pemaTh 3a1a4 U
yIPaKHEHUM 110 TEME YIPaXHEHUS 110 TEME.
[TpoBOAUTH OLIEHKY COOCTBEHHBIX
JOCTUKEHUH B YCBOCHUU TEMBI.
KoppektupoBarh cBOM 3HaHUS B
COOTBETCTBHUH C TUTAHUPYEMBIM
pe3yIbTaToOM
14 KontposnbHas padota Ne 1 «Teopust ctpoeHust opranndeckux coeauHeHuit A.M. bytiepoBa. YrieBo1opoas»
15—28 Tema 3. Kucjiopoa- v a30Tcoep:kaniue oprannyeckue coexuHerus (14 v)
15—16 OnHoOaTOMHBIE CIUPTHI OyHKIIMOHATbHAS THAPOKCUIIbHAS HaspIBaTh CIUPTHI 110 MEKAYHAPOTHOMN

rpynna. ['omonoruueckuit psig
MpEIEIbHBIX OJJHOATOMHBIX CITUPTOB.
N3omepus onoxeHus
byHKIIMOHABHOM rpyTibl. Bogopoanas

CBsI3b. XUMHMYECKHUE CBOMCTBA CIIUPTOB.

HOMEHKJIATYypE.
XapaKkTepu30BaTh C MOMOIIbIO POJHOTO
S3bIKA U S3bIKa XUMHH CTPOCHHUE,
CBOMCTBa, CIOCOOBI MOJTYUYEHUS U

o0macTu IMPUMCHCHUS IPEACIIbHBIX
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AnpneruaHas rpynna. Peakius
sTepudUKaIIK, CIOKHBIC FIPUPBHI.
[Ipumenenue cnuptoB. JlericTBue
METHJIOBOTO ¥ 3THJIOBOTO CIIMPTOB Ha
OpPraHHU3M YEJIOBEKA.

Llemoncmpayuu. OKHCIEHHE CIUPTA B
anbaerun. Jlabopamophule onvimai.
CpaBHEHHE CKOPOCTHU UCITAPEHHUSI BOJIBI

H 9TaHOJIA.

OJTHOATOMHBIX CITUPTOB
KnaccuduimpoBaTs ciupTh IO UX
aTOMHOCTH.

HaGmronath, caMOCTOSTENIEHO
MIPOBOJIUTH U OTIMCHIBATh XUMUYCCKHIA

OKCIICPUMCHT

17

MHOroaroMHsIi€ CIUPTHI

MHOroaTroMHbIE CIIUPTHI.
OtiiieHrmuKonb. [ munepus. Ionyyenue
1 XUMHUYECKHE CBOMCTBAa MHOT'OAQTOMHBIX
criupToB. KaduecTBeHHas peakiius Ha
MHOT'OATOMHBIE€ CIUPTHI. AHTU(PPU3HI.
Jlemoncmpayuu. KauecTBeHHAs peakiyst
Ha MHOTOAQTOMHBIE CITUPTHI.
Jlabopamophvie onvimeoi.

PaCTBOpI/IMOCTB rmnocpurHa B BOAC

KnaccuguimpoBaTs ciupTsl O UX
aTOMHOCTH.

XapakTepru30BaTh C IOMOILBIO POJIHOTO
A3BIKA U SI3bIKa XUMUU CTPOEHUE,
CBOMCTBA, CIOCOOBI MOTYYEHUS U
00J1aCTH MPUMEHEHHUS] MHOTOaTOMHBIX
CIIUPTOB.

N nentuduuupoBarb MHOrOaTOMHBIE

CIUPTHI C IOMOIIB KAYECTBEHHON

peaKkIuu.




42

Ha6J'IIOI[aTB, CaMOCTOATCIIBHO

IMPOBOJAWTD U OITMCHIBATDH XUMHYECKUIN

HKCIIEPUMEHT
18 deHon ®deHoJ1, ero CTpOeHue, MOJTyUYeHUE, XapakTepu3oBaTh C MOMOIIbIO POJHOTO
CBOMCTBA U TpUMeHeHUE. KauecTBEeHHBIE | SI3bIKA U SI3bIKA XUMUU OCOOCHHOCTH
peakuuu Ha peHos. BanmHoe BIMsHUE | CTPOEHHUS U CBOMCTBA (DEHOJIAa HA OCHOBE
aTOMOB B MOJIeKyJie (peHora. B3aMMHOTO BJIMSIHUSI aTOMOB B
Llemoncmpayuu. PacTBOpUMOCTH MOJIEKYJIE, @ TAKKE€ CIIOCOOBI MOTYUYEHUS
¢deHosa B BoJie IpU OOBIYHOM 1 00JIaCTH MPUMEHEHHUsI (peHoJIa.
TeMIepaType U Mpu HarpeBaHUM. HaOmntonats 1 onuckiBaTh
KauecTBeHHBIC peakiyu Ha PEHOIT JIEMOHCTPAIMOHHBI XUMUYECKUI
AKCIIEPUMEHT.
Co0mroaTh npaBuia 3KOJIOTHYECKH
IpaMOTHOTO U 6€30MacHOro oOpaIieHus
C TOPIOYUMH ¥ TOKCUYHBIMU
BEIIIECTBAMHU B OBITY M OKpPYXKaIOIIeH
cpene
19 AJbICTUIBI Anpaeruasl. Dopmanbaerua u XapakTepu30BaTh C IOMOIIBIO POTHOTO

areTajgpaeru. XMMHUYECKHUE CBOMCTBA

SI3BbIKA M SI3BIKa XMMHH 0COOCHHOCTH
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anpaernnoB. KauecTBeHHbIE peakiuy Ha
anpaerunpl. Peakuum
noJiukoHieHcauu. KapooHuibHast
rpynmna. KeToHsl Ha mpuMepe aleToHa.
Jlemoncmpayuu. KauecTBEeHHBIE

PCAaKIH Ha aJIbACTUIbI

CBOWCTB (popMasibAeTHIa 1
aleTajibJierujia Ha OCHOBE CTPOEHHUS
MOJIEKYJI, CIIOCOOBI MOIyYeHUs U UX
00JIaCTH MIPUMEHEHHSL.

HabmtonaTh, ONMUCHIBATH ¥ IPOBOAUTH
XUMHUYECKUN HKCIIEPUMEHT.
NnentuduinmpoBaTs aabAeTHABI C
MOMOIIIBIO KAYECTBECHHBIX PEaKIUH.
CobmroaTh NpaBuiia 3KOJOTUYECKH
IPaMOTHOTO U 0€30MacHOro oOpaIieHus
C TOPIOYMMU U TOKCUYHBIMU

BEILIECTBAMHU B OBITY M OKpPYXKaIOIIei

cpene

20

KapOoHoBbBIE KHCTOTHI

IIpenenbHbIE OTHOOCHOBHBIE
KapOOHOBBIE KUCIIOTHI, UX
TOMOJIOTUYECKUH Psifl, IPEICTAaBUTEINH,
UX MOJIy4eHUE U IPUMEHEHHUE.
XUMHUYECKHE CBOMCTBA KAPOOHOBBIX

KuCIOT. Peakius arepudukanuu.

XapakTepu3oBaTh C MOMOIIBIO POJHOTO
A3bIKA U A3bIKa XUMHHU OCOOCHHOCTH
CBOMCTB KapOOHOBBIX KHCIIOT HA OCHOBE
CTPOCHUS UX MOJIEKYJI, & TAKXKE
CIOCOOBI MOTYYEHUs U 00JaCTH

IIPUMEHEHUS MyPaBBUHOW U YKCYCHOU




44

Jlemoncmpayuu. IlpencraBurenn
Pa3TMYHBIX KJIACCOB KAPOOHOBBIX
KHCJIOT.

Jlabopamophvie onvimol. XUMHUYECKUE

CBOWCTBA YKCYCHOM KHCIJIOTBI

KHCJIOT.

Paznuuaate ob1miee, o0coOeHHOE U
€IMHUYHOE B CTPOECHUH U CBOMCTBAX
OpraHu4ecKux (MypaBbUHOHN U
YKCYCHOM) U HEOPTraHUYECKUX KHUCIIOT.
HabmtoaTe, OMUCHIBaTh U TPOBOANTD
XUMHUYECKUN IKCIIEPUMEHT.
CobmroaTh NpaBuiia 3KOJIOTUYECKH
IPaMOTHOTO U 0€30MacHOro 0OpaIieHus
C TOPIOYMMH U TOKCUYHBIMU
BELIECTBaMU B OBITY U OKpYXKaromiei

cpene

21

Crnosxxnblie 3¢upsl. JKupbl

Peaxuus satepudukarnuu. CioxHbie
a¢upsl. Kupsel, UX COCTaB U TUAPOIH3
(KHACIIOTHBIN U 111eJI0YHO#). MbLia.
I'mppupoBanue xKupos.
Jlemoncmpayuu. Konnexkuyst CI0KHBIX
a¢upoB. Komnekuus sxupos. O0pasiisi

TBEPIOIO U KUIKOTO MbLIA.

Paznuuate peakuuu 3TepupUKaLNK KakK
oOpaTUMOi OOMEHHBIHN TTPOIIECC MEXKTY
KHUCJIOTaMHU U CIIUPTaMH.
XapaxkTepu3oBaTh OCOOEHHOCTH CBOMCTB
KUPOB HA OCHOBE CTPOCHUS UX
MOJIEKYJI, a TAK)Ke KIacCU(PUKALIMU

YKUPOB I10 UX COCTaBY H
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Jlabopamophwie onvimsi. OnipeieneHne

HCTIPCACIIBHOCTU PACTUTCIILHOT'O Macjia

IPOUCXO0KICHUIO U IPOU3BOJICTBO
TBEPABIX )XKUPOB HA OCHOBE
pacTUTEIbHBIX Macedl.

Ha ocHoBe peakuuu stepudukanuu
XapaKTepu30BaTh COCTaB, CBOMCTBA U
o0JacTy NPUMEHEHUS CI0KHBIX 3(PUPOB.
Habmtonate, OMUCHIBaTh U TPOBOAUTD
XUMHYECKUAN HKCIIEPUMEHT.

CobmroaTh NpaBuiia 3KOJOTUYECKH
IPaMOTHOTO U 0€30MacHOro oOpaIieHus
C TOPIOYMMU U TOKCUYHBIMU
BEIIECTBAMH B OBITY U OKPYXKAIOIIeH

cpene

22

VrieBoanl

YraeBoabl. MoHocaxapubl. [ 1r0k03a
Kak anpaeruaocnupt. Copour.
MoOJIOUHOKHUCIIOE U CTUPTOBOE
opoxenne. DoTocunTes. Jlucaxapumipl.
Caxaposza. [Tonucaxapuasl: Kpaxmain,

OEJIII0JI03a.

XapakTepu30BaTh COCTaB YIJIEBOJIOB.
Knaccudummpoats ux Ha OCHOBE
CITOCOOHOCTH K THAPOJIU3Y.
OnuceIBaTh CBOMCTBA TIIFOKO3bI KaK
BEIIIECTBA C IBOMCTBEHHON (DyHKITHEH

(anbaernocnupTa).
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Jlemoncmpayuu. BzanumonencTeue
TIII0K036I ¢ TrapokcuaoM mean( 1) kak
anbaeruaocnupra. Kauectsennas
peakius Ha Kpaxmal.

Jlabopamophvie onvimol. OOHapyKEHUE

Kpaxmalia B IIPOAYKTAX ITMTaHUA

VY craHaBIMBaTh MEXKIPEIMETHBIC CBS3U
XAMHHU 1 OMOJIOTHH Ha OCHOBE
PacCKpbITUS OUOJIOTUUECKOM POJIU U
XUMHUYECKUX CBOMCTB BaXKHECHUIIINX
MPEJICTABUTENEN MOHO-, TU- U
MOJIMCAXapUJIOB.

HaGmronath, onucsiBaTh ¥ MPOBOJIUTH
XUMHUYECKUHN HKCTIEPUMEHT.
CoOmroiaTh npaBuiia TEXHUKU
0e30macHOCTH MpHU paboTe B KAOWHETE

XUMHUHN

23

AMUHBI

AMuHOrpynmna. AMUHBI IPEETbHBIE U
apomatuyeckue. AuwnuH. [lonyuenne
aMuHOB. Peaknus 3unnHa. XMMHUYECKHE

CBOMCTBA U IMPUMCHCHHUC aAMHWHOB.

Jlemoncmpayuu. Ioptpet H. H. 3ununa.

Konnekuus aHUIMHOBBIX KPACUTENIEH.
JlabopamopHhvie onvimol. I3rotoBieHue

MOJIEJIEN aMUHOB

XapakTepu3oBaTh C MOMOIIBIO POHOTO
SI3BIKA M SI3bIKa XUMUU OCOOCHHOCTH
CTPOEHHS U CBOMCTB aMUHOB W aHUJIMHA,
B YaCTHOCTH, Ha OCHOBE B3aUMHOTO
BIIMSTHUSI aTOMOB B €70 MOJICKYJIE, a
TaK)Xe CIIOCOOBI IOJYYCHHS U 00J1acTH
MPUMEHEHUS aHUJIMHA.

ApryMeHTHpPOBATh YyBCTBO T'OPAOCTH 32
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JIOCTUKEHHUS OTEYECTBEHHOM
OPTraHUYECKON XUMHH.

Coburonath nmpaBuiia IKOJIOTHYECKU
IPaMOTHOTO U 6€30MacHOr0 0OpaIeHUs
C TOPIOYMMH U TOKCUYHBIMH
BEIIIECTBAMHU B OBITY U OKPYKaIoIen

cpene

24

AMMHOKHCIIOTHI. benku

AMMWHOKHUCIIOTHI Kak aM(oTepHbIe
OpPTraHUYECKUEe COCTUHEHUS. | TUIIUH.
Peakimsa monukonaencamuu. Ilentuanas
cBs3b. [lepBuuHasi, BropuyHasi,
TPETUYHAs CTPYKTYPhI OCITKOB.
KauecTBeHHbIe peakiiu Ha OCKH.
I'mpponus. [Ienarypanus.
buonornyeckue ¢pyHKMM OEJIKOB B
OpraHus3Me.

Jlemoncmpayuu. CBONCTBA TIIMIIMHA.
[{BeTHBIE peakiuu OCITKOB.

Jlabopamopuvie onvimul. JleHaTypamus

OmnuceIBaTh CBOMCTBA aMUHOKHMCIIOT KaK
OU(pYHKIIMOHATBHBIX aM(OTEPHBIX
COCIMHCHUMH.

VY craHaBnMBaTh MEXMIPEIMETHBIC CBSA3U
XAMHHU 1 OMOJIOTHH Ha OCHOBE
PacCKpbITUS OUOJOTUUECKOMN pOIU U
XUMHUYECKHX CBOMCTB aMHHOKHCIIOT.
OnuceIBaTh CTPYKTYPHI i CBOHCTBA
OeJIKOB KaKk OMOIOINMEPOB.

Y craHaBmMBaTh MEXKIPEIMETHBIC CBS3H
XHMHH 1 OMOJIOTHH Ha OCHOBE

PACKPBITHS OMOJIOTHYECKON POH U
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OEJIKOB

XUMHUYECKUX CBOMCTB OEIIKOB.
[TpoBoauTH, HAOTIOAATH M OTTUCHIBATH

XUMHYECKUMN OKCIICPUMCHT

25 ['eHeTdecKas CBS3b MEXKITY [ToHsiTHE O TEHETUYECKOM CBS3M Ha YcTaHaBiauBaTh B3aMMOCBSI3b MEXKTY
KJIaCCaMH OPTaHUYECKHIX MpUMEpPE B3aUMOIIEPEXO0I0B MEKTY COCTaBOM, CTPOCHHEM U CBOWCTBAMH
COCJIMHEHUM KJIACCaMU YTJIEBOJIOPOJIOB, KUCIOPO- U | MPEJICTAaBUTEIEH KIIACCOB
a30TCO/ICPKAIINX COCTUHEHUI. YTIIEBOJ0POIOB, KHUCIOPOI- U
NnmocTpanust TEHETUYECKOM CBA3U HA | a30TCOAEPKAIIUX COCTUHEHUM.
IpUMEpPE OPraHUYECKUX COCTMHEHUM OnuceIBaTh C TOMOIIBIO POJTHOTO SI3bIKA
Pa3IMYHBIX KJIACCOB, COACPKAIINX BA | U SA3bIKA XUMUU TCHETHYECKUE CBS3H
aToma yriiepojia MEXy KJIacCaMH YTJIEBOJIOPOJIOB,
KHUCIIOPOJI- U a30TCOACPIKAITUX
COCIMHECHUN
26 [Tpaktuueckas padora Ne 1. Nnentuduxaius opraHu4ecKux [IpoBonTh, HAOIIOAATH U OMTUCHIBATH

Nnentudukarus

OPraHUYECKUX COCIUHEHUN

COECIMHEHUU

XUMHYECKUHN SKCIIEPUMEHT IS
MOJTBEPKACHHUSI CTPOCHHUS U CBOMCTB
PA3JIUYHBIX OPTAHUYECKUX COCIMHEHUH,
a TaK)Ke UX UJAESHTU(PUKAIINY C

IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ
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27 [ToBTOpeHuE 1 0000ICHNE TecTtupoBaHue, perieHue 3aj1a4 1 BBINMOMHATH TECTHI, pelIaTh 3a7a49H U
yIPaKHEHUN 110 TEME YOPaKHEHHS 110 TEME.

[TpoBOAUTE OLIEHKY COOCTBEHHBIX
JIOCTHKEHUU B YCBOCHUHU TEMBI.
KoppekTupoBath CBOM 3HaHUS B
COOTBETCTBHH C IJTAHUPYEMBIM
pe3yabTaToM

28 KonTtpoasnas padora Ne2 «Kucimopos- u a30TcoieprKaiiie OpraHuaecKue COeTuHEHUS

2034 Tema 4. Opranuyeckasi Xumus u oourectBo (6 4)

29 buorexHonorus PazButne 6morexnomorun. Tpu OOBSICHATH, YTO TAKOE OMOTEXHOIOT S,

HaIpaBJICHUS] OMOTEXHOJOTUH: TeHHAs
(MM TeHETHYEeCcKas) MH)KeHEepUs,;
KJIETOYHAs UHXKEHEPHUST; OMoJIornyecKas
uHxeHepus. [ eneTnuecku
MoauduiupoBanabie opranu3mMel (I'MO)
Y TPAHCTE€HHAas MPOTYKIUA.
Knonuposanue. UMMoOHIM30BaHHbBIC
dbepMeHTHI U UX TPUMEHEHHUE.

Jlemoncmpayuu. BuneodparMeHTh 1

reHHas (MM reHeTUYeCKasi) MHXKEeHepusl,
KJICTOYHAS WHXKCHEPHS, OMOJIOTHYeCKas
WHXKEHEpUsl, KIOHUPOBAHUE,
MMMOOMIIN30BaHHbIE (DEPMEHTHI.
XapakTepu30BaTh POJIb OMOTEXHOJIOTUH
B pelIeHUU MPOJOBOJILCTBEHHON
poOJIEMBI K COXPAHCHUH 3JI0POBBS

YCJIOBCKA
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CJIANIIBI 110 OMOTEXHOJIOTUHN U

MMMOOUITN30BaHHBIM (PepMEHTaM

30 [Tonumepsbl Knaccudukanus nosimMepoB. | KimaccubunupoBaTts  moimMepsl IO
HckyccTBEHHBIC TTOJIMMEPHI: TEUTYION T, | Pa3IMIHBIM OCHOBAHUSIM.
areTaTHBIA MENK, BUCKO3a, IleJutodaH. | Paznmuyath MCKYyCCTBEHHBIC TOJIUMEPHI,
Jemoncmpayuu. Komnnekuus | kiaccuguiupoBarthb ux u
noJinMepoB. KosuieKIusi CHHTETUYECKUX | WILTIOCTPUPOBATh TPYIIBI  MTOJMMEPOB
MTOJIMMEPOB U U3JIEIHH W3 HUX MIPUMEPAMH.
VYcranaBnuBaTh CBS3U MEXITY
CBOMCTBAMH TIOJIUMEPOB U 00JIACTSIMH
WX IPUMEHEHUS
31 CuHTETHYECKHE MOUMEPHI CrmocoObl  monydeHus  TOJUMEpOB: | PaznuyaTh MOJINMEPHU3AITHIO u
MOJIMMEpHU3aNKsl W TOJUKOHICHCAITUS. | TTOJTUKOHICHCAITHIO.

Cunrernueckue kayuyku. [lmactmacchr:
MOJIUCTUPOI, TedII0H,
TTOJIMBUHIIIXJIOPHUI. CHHTETHUYCCKHEC
BOJIOKHA: KallpoH, HaWJIOH, KeBiap,
JaBCaH.

Jlemoncmpayuu. Konnekus

[IpuBoANTH TPHUMEPHI ATUX CIOCOOOB
MOJIy4YE€HUS OJIUMEPOB.

OnuceiBaTh CUHTETHYECKUE Kay4YyKH,
IJIACTMACCHI ¥ BOJIOKHA HA OCHOBE CBSI3U

CBOWCTBA — IIPUMEHEHUE
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CUHTCTUYCCKUX IIOJJUMCPOB: IIACTMACC

U BOJIOKOH U U3JEJINU U3 HUX

32 ITpakTuyeckas padora Ne 2 Pacrnio3naBanue rmiacTMacc U BOJIOKOH [IpoBoauTh, HAOMIOAATH M OIHUCHIBATH
XUMHAYCSCKHAI AKCIIEPUMEHT IS
UJICHTU(PUKAIIMY TJIACTMACC U BOJIOKOH C
MTOMOIIIBI0 KAYECTBEHHBIX PEaKIIUil
33-34 IToBTOpeHue n 0600IeHUe Kypca. [logBegeHre UTOrOB y4eOHOI0 rojaa.




Y4eOHo-TeMaTH4ecKHil IUIaH Kypca xumuu 11 kiaace

(1 yac B HexeJ110, BCero 34 4.)

2023-2024 yueOHbIN rojx

Tema

KoanuecTBO

yacoB

0P

CTpOCHI/Ie BCIICCTBA

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/

http://maratakm.narod.ru/

https://www.sites.qoogle.com/site/chemnikitina/vizitka/11-klass

http://www.ucheba.com/met rus/k chemestry/title main.htm

https://chemistry.ru/

XHUMHYECKHUE peaknuu

12

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/

http://maratakm.narod.ru/

https://www.sites.qoogle.com/site/chemnikitina/vizitka/11-klass

http://www.ucheba.com/met rus/k chemestry/title main.htm

https://chemistry.ru/

BemecTBa 1 ux cBoiicTBa

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/

http://maratakm.narod.ru/

https://www.sites.qgoogle.com/site/chemnikitina/vizitka/11-klass

http://www.ucheba.com/met rus/k chemestry/title main.htm

https://chemistry.ru/

XHUMHSA U COBPEMEHHOE

o0r1recTBo

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/

http://maratakm.narod.ru/
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/

https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met rus/k chemestry/title main.htm
https://chemistry.ru/
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https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
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TemaTnuyeckoe miannposanme Kypca 11 kiacca 6a3oBoro

ypoBHs (1 4 B Henemnto, Bcero 34 4.)

2023-2024 yueOHbIN rojx

XapakTepuCTUKa OCHOBHBIX BUJIOB

Howepa Tema ypoka/obopynoBanue TP OcHOBHOE conepKaHue ypokKa NeSATeIbHOCTH oOyJaromuxcs (Ha
YPOKOB I1/T1
YpOBHE y4€OHBIX JICHCTBUI)
1—9 Tema 1. CTpoenue BemecTB (9 4)
1 OCHOBHBIE CBEICHHUS O Ctpoenue aToMa: JIpo U 3IEKTPOHHAS ApPryMEHTHPOBATH CIOKHOE CTPOCHUE
CTPOEHUHU aToMa oOosouka. M3oronsl. XumMuueckui aToMa Kak CHCTEMBI, COCTOSIIEN U3
3J1€MEHT. boJIbIION aapOHHBIN sJipa v DJIEKTPOHHOU 000JIOUKH.
KOJUTaiiep. YpOBHU CTPOEHUS BEIIECTBA. | XapaKTepU30BaTh YPOBHU CTPOEHUS
Jlemoncmpayuu. IlopTpeTsl BEIIECTBA.
3. Pezepdopaa, H. bopa. OnuckIBaTh yCTPOMCTBO U paboTy
BuneodparmenTs u cinaiinpl «bonbmoi | bonbioro agpoHHoro Kosuiaiiaepa
aJpOHHBIN KOJJIAUIEp», «Y POBHU
CTPOEHUS BEIIECTBA»
2 [lepnonnueckas cucrema DU3NYECKHUI CMBICII HOMEPOB: 3J€MEHTa, | HaxoIuTh B3aMMOCBS3U MEXKITY
XUMUYECKHUX DJIEMEHTOB nepuoja, rpynmnsl. BaneHTHbIe MOJIOKEHUEM 3JIEMEHTA B

JI. 1. MenzeneeBa U yueHHe O | IEKTPOHBL. DIEKTPOHHAs KOH(UTypaLus

HCpHO,Z[H‘ICCKOﬁ CHUCTEMCE
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CTPOEHHUH aTomMa

aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB JJIEMEHTOB B IIEPUOJAX U
rpynmnax. JIeKTPOHHBIE CEMENCTBA
XUMUYECKUX DJIEMEHTOB.
Jlemoncmpayuu. Paznuunsie Gpopmbl
[lepnonnueckol CUCTEMbBl XUMUYECKUX
anemeHToB /1. 1. Menneneesa. [loptper
. . Menpeneena.

Jlabopamophvie onvimul.
MonenupoBaHre NOCTPOCHUSA
[Teprnoanyeckoi CUCTEMBI C TOMOUIBIO

KapTOueK

. . MeHnneneeBa u CTPOEHUEM €TO
aToMma.

CocTaBisaTh IJIEKTPOHHBIE U
3JIEKTpOHHO-Tpaduueckue GopmyJibl
aTOMOB S-, p- 1 d- 3JICMEHTOB.
OTHOCHTH XUMHUYECKHE JIEMEHTHI K
TOMY WJIM UHOMY 3JICKTPOHHOMY

CEMENCTBY

®dunocodckre OCHOBBI
obmHuoctu Ileproanueckoro
3aKOHA M TCOPHH XUMHUYIECKOTO

CTPOCHHS

[IpeanochUIKN OTKPBITUS
Ilepronueckoro 3akoHa U TEOPUU
XUMHUYECKOTO CTpOEHUs1. PoJib TMYHOCTH
B UCTOPHUH XUMHUH. POJTb MpakTUKU B
CTaHOBJICHUH U Pa3BUTUU XUMUYECKOU
TEOpUu

Jemoncmpayuu. loptpetsr . W.

[IpeacTaBisTh pa3BUTHE HAYUHBIX
TEOPHI 110 CIUPAIA HA OCHOBE TPEX
dopmynupoBok [leproanueckoro 3akoHa
Y OCHOBHBIX HANpPAaBICHUNA Pa3BUTHS
TEOPHUH CTPOECHUS (XUMUYECKOTO,
AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO).

XapakTepu30oBaTh POJb IPAKTUKHU B
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MenneneeBa u A. M. bytiepoBa

CTaHOBJICHUH U PA3BUTUU XUMHUYECKOU
TEOPHUHU.

ApryMeHTUpOBaTh YyBCTBO r'OP/IOCTH 32
JOCTHXKEHUSI OTEYECTBEHHON XUMUU U

BKJIaJI POCCUMCKUX YUYEHBIX B MUPOBYIO

HayKy

HMoHnHas xuMu4yeckas CBsI3b U
HOHHBIC KPUCTAJTINIMYCCKHC

pEETKU

KaTtnoHbI Kak NpOAYKT BOCCTAHOBJICHUS
aTOMOB METAJUIOB. AHMOHBI KaK IPOAYKT
OKHCJIEHHs aTOMOB HemeTasuloB. loHHas
XUMHYECKas CBSA3b U MOHHAS
KpucTaJmimyeckas pemerka. MoHbl
IIPOCTBIE U CIIOKHBIE.

Jlemoncmpayuu. Monenb
KPUCTAIMYECKON PEIETKH XIJIOpUAA
HaTpus. OOpa3ilbl MUHEPAJIOB C HOHHOM
KPUCTAJUINYECKOMN PELIETKON: KaJIbLIUTA,

rajJiuta

XapaxkTepu30BaTh HOHHYIO CBS3b KaK
CBA3b MEX1y HOHaMH, 00pa3yIOIUMHUCS
B pe3yJIbTaTe OTIa4Yy WIK IIpuEMa
HJIEKTPOHOB aTOMaMU UJIH IPyIIIaMu
aTOMOB.

KnaccudunupoBaTs HOHBI IO Pa3HbIM
OCHOBAHUSIM.

Y craHaBnMBaTh 3aBUCUMOCTD MEXTY
TUIIOM XMMHWYECKOH CBSI3U, TUIIOM
KPUCTAJUINYECKON PEIETKU U

(bu3HYEeCKUMU CBOMCTBAMU BEIIECTB

KoBasieHTHag XyMH4deckas

CBA3b. ATOMHBIE U

KoBasienTHasa HenonsipHas U noJisipHast

CBA3U. DJIEKTPOOTPULIATEILHOCTD.

OOBICHATH MHEPTHBIE CBOMCTBA

0J1arOpOHBIX Ta30B OCOOCHHOCTSIMU
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MOJICKYJIIPHBIC

KPUCTAJJINYECKUE PELLIETKU

KpaTHOCTE KOBaJIEHTHOU CBSI3H.
OOMEeHHBIN U TOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00Pa30BaHMsI KOBAJIEHTHBIX
cBa3el. 11oIpHOCTD CBSA3H U MOJSIPHOCTH
MOJIEKYJIBl. MOJIEKYJIIpHBIE U ATOMHBIE
KPUCTAJUIMYECKUE PELIETKH.
Jlemoncmpayuu. Monenu
KPHUCTAJUIMYECKUX PEIIETOK «CYXOTO
nbaa» (UM Hoja), anMasa, rpadura (uiu

KkBapua). Mozenb MoJIIpHOTO 00bEMa raza

CTPOCHHS UX aToMma.
XapakTepru3oBaTh KOBAJECHTHYIO CBA3b
KaK CBSI3b, BO3HUKAIOLIYIO 3a CUET
00pa3oBaHusI OOIIKX PIEKTPOHHBIX MAP
MyTEM TIEPEKPBIBAHUS AIIEKTPOHHBIX
opOuTaei.

KnaccudunupoBaTh KOBaJICHTHBIE CBSI3U
10 Pa3HbIM OCHOBAHUSIM.

Y craHaBIMBaTh 3aBUCUMOCTD MEXKITY
TUIOM XUMHYECKOHN CBSI3U, TUIIOM
KPHUCTAJUIMYECKON PEIETKU U

(bU3UYECKUMU CBOMCTBAMHU BEIIECTB

Metammnueckass XUMHYECKas

CBiA3b

TP JlaTuuk TemnepaTypsl

IJIATUHOBBIN

MeTannnyeckue KpuCTallsInueCKue
peméTkU. MeTauindyeckas XMMHYECKas
CBSI3b: HOH-aTOMBI U 3JICKTPOHHBIN ra3s.
du3nyeckre CBOMCTBA METAJJIOB M UX
MIPUMEHEHHUE HA OCHOBE 3TUX CBOWCTB.
CnaBbl YE€pHBIE U [IBETHBIE.

Jemoncmpayuu. Monenun

XapakTepru30BaTh METATTMICCKYO
CBSI3b KaK CBSI3b MEXK/Iy HOH-aTOMaMH B
MeTallIax M CIUIaBax MOCPEICTBOM
0000111eCTBIIEHHBIX BAJICHTHBIX
3JICKTPOHOB.

OOBICHATDH CANHYIO IPUPOTY

XUMHYECKUX CBSI3EM.
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KPUCTAIUIMYECKUX PEIIETOK METAIIOB.
Jlabopamophvie onvimoi.
MoaenupoBaHue METATNYECKOU

KPUCTALINYECKON PEIIETKU

YcraHaBiIMBaTh 3aBUCUMOCTD MEXKTY
TUINOM XUMHYECKOU CBA3U, TUIIOM
KPUCTALINYECKON PEIIETKU U

(1)I/I3I/I‘I€CKI/IMI/I CBOMCTBaMU BCIICCTB

BOI[OpOI[HaH XUMHNYCCKasA CBA3b

Bonopoanas xumuueckas CBA3b:
MEXMOJIEKYJISIpHAs U
BHYTPHUMOJIEKYJISIpHasi. 3HaYEHUE
BOJIOPOJTHOM CBSI3H B IIPUPOJIE U JKU3HU
YEJIOBEKa.

Jlemoncmpayuu. BuneopparMeHThI 1
cnaiinbl « CTPYKTYpBbI O€NKay.
Jlabopamopuvie onvimul. JleHaTypanus

oeJka

XapakTepru3oBaTh BOJIOPOJHYIO CBSI3b
KaK 0COOBII THII XMMHYECKOI CBS3H.
Paznmnuate MEXMONEKYISPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIE
CBSI3H.

Y cTaHaBnMBaTh MEKIPEAMETHBIE CBA3U
¢ OmoJiorueit Ha OCHOBE PACCMOTPEHUS
IIPUPOJIBI BOLOPOJAHON CBSI3H U €€ POJIU B

OpraHusanuu JKUBOM MaTcpuu

[Tommepsl

[Tonumepsl, MX MOJIy4YEHHUE: PEaAKIIUU
MOJIMMEPU3ALIMY U MOJMKOHICHCAIUH.
[Imactmaccel. BosiokHa. Heopranmueckue
MIOJIMMEPHI.

Jlemoncmpayuu. Koiexkiuu

«ITnactmaccel», «BomokHay. O0pasiisl

XapakTepu3oBaTh NOJUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS.
Paznuuate peakunu noauMepusanuu u
MOJIMKOHICHCAIIUH.

OnuceiBaTh BaKHEUIIINE MPEICTABUTETN

IaacTMacC 1 BOJIOKOH U HA3bIBATh
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HCOPTaHUYCCKHUX ITOJJHUMCPOB — BCIICCTB

ATOMHOM CTPYKTYpBI

00JacTy UX NPUMEHEHHUS.
Y craHaBiIMBaTh EAUHCTBO OPraHUYECKON
Y HEOPraHWYECKON XMMUU Ha IIpUMepe

HCOPTaHNYCCKHX ITOJIMMCPOB

I[I/ICHCpCHBIe CHCTCMBbI

JucnepcHble cucTeMsbl: aucnepcHas (asza
u nucriepcuonHas cpena. Kimaccudukanus
JUCIIEPCHBIX CUCTEM I10 arperaTHOMY
COCTOSIHUIO U T10 pa3Mepy YacTuil (passbl.
['pyOoaucriepcHbIE CUCTEMBI: SMYJIbCHUH,
CYCIIEH3UH, a’p030iH. TOHKOUCTIEpCHBIE
cuCTEMBI: 30JI1 U resii. CHHepe3uc u
KOaryJsiuus.

Jlemoncmpayuu. O6pa3ibl pa3IuIHbIX
JUCIIEPCHBIX CUCTEM: MYJIbCHIA,
CYCIIEH3H1M, a3PO30JIEH, IeJIEN U 30JIEH.
Koarymsauus. Cunepesuc.
Jlabopamophvie onvimul. [lonydenue
AMYJIbCUM PACTUTEIBHOTO Macia.

[TonyueHnue cycrneH3un «u3BECTKOBOTO

XapaKkTepru30BaTh Pa3IMYHBIC THIIBI
JTUCIIEPCHBIX CUCTEM Ha OCHOBE
arperaTHOro COCTOSHUS TUCIICPCHOM
¢a3bl ¥ TUCIIEPCUOHHOM CPE/Ibl.
PackprIBaTh poJIb pa3InYHBIX THIIOB
JUCTICPCHBIX CHCTEM B KU3HH TIPHPOIbI
1 oO11ecTBa.

[TpoBoaKTH, HAOJIOIATH U OITUCHIBATH

XUMHYECKUI OKCIICPUMCHT
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MoJiokay. [TosrydeHre KOJUTOUTHOTO
pacTBOpa KypuHOTO OeliKa u
UCCIICIOBAHKUE €T0 CBOMCTB C TOMOIIBIO

Ja3epHOM yKa3Ku

10—21

Tema 2. XumMuueckue peakiuumn

(12 g)

10—11

Knaccudukanus xuMuyeckux
peaKumit

TP Ludporas naboparopus
RELEON

LudpoBoii naT4nk TeMIepaTypsl

IUIATUHOBLIN

Peaxiiuu 6e3 u3MeHeHus cocTaBa
BELECTB: aJUIOTPONHU3ALUU U
nzoMmepu3zauuu. [[puunHbI aT1I0TPONUN.
Knaccuduxanus peakiuii no 4uciy u
COCTaBY pPeareHTOB U MPOYKTOB U MO
TeruioBomy 3 dekty. TepmoxuMudeckre
YPAaBHEHHUS PEAKLIH.

Jlemoncmpayuu. IK30- U
SHIO0TEPMUYECKHUE peakuuu. TenaoBsie
SIBJICHUS NP PACTBOPEHUU CEPHOM
KHCJIOTHI U aMMHUAYHOW CEITUTPHI.
Jlabopamopnvie onvimsi. IIpoBeneHue
peaKIuii, UAYIUX 10 KOHIIA, TIO MPABUITY

bepronne

KnaccuduiupoBarh XxuMuueckue
pEaKIuy Mo Pa3IMYHBIM OCHOBAHUSIM.
XapakTepu3oBaTh TEIIOBOM 3P deKT
XUMHYECKUX PEaKIUi U Ha €r0 OCHOBE
paznuyaTh 3K30- U SHIOTEPMUUECKUE
peaxkuuu.

OTtpaxatb TernoBoi 3pPext
XUMHUYECKUX PEaAKINil Ha MIChME C
OMOIIbIO TEPMOXUMHUYECKUX
YPaBHEHHUM.

[IpoBoauTh pacu€Thl HA OCHOBE
TEPMOXHUMHUYCCKUX YPaBHEHUIA.
[TpoBoUTH, HAOTIOAATH U ONTUCHIBATH

XAMUYECKUN SKCITEPUMEHT
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12

CKOpOCTh XMMHUYECKUX
peaKunit

TP udposas
nabopaTtopus
RELEON Iludposoii
JaTYUK TEMIEPATYPBI

TJIATUHOBBIH

CKoOpOoCTh XUMUYECKOW PEAKIIUU U
(bakTophI €€ 3aBUCUMOCTH: TIPUPO.IA
pearupyroumx BeIecTB, INIOMAAb UX
COIIPUKOCHOBEHMUS, TEMIIEPATYPA,
KOHIICHTpAIUs U HAJIMYKE KaTalliu3aTopa.
Karanuz. ®epmentsl. UHTHOUTOPHI.
Jlemoncmpayuu. 3aBUCUMOCTb CKOPOCTH
peakIuu OT IPUPOJIbI BEIIECTB HA
pUMepe B3aUMOJICHCTBUSL PACTBOPOB
Pa3JIMYHBIX KUCIOT OJIMHAKOBOM
KOHIICHTPAIMU C OJIMHAKOBBIMU
Kycoukamu (TpaHyJiaMH) LMHKA U
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB
(Marausi, HMHKa, 5KeJe3a) C pacCTBOPOM
COJISIHOM KHMCJIOTHI. B3anmoaencTBue
pPacTBOPOB CEPHOM KHUCIOTHI C
pacTBOpaMu THOCYJIb(aTa HATPUS
PAa3IMYHOM KOHLEHTPALMHU U

TemriepaTypbl. Mojienb KUTISIIETO CII0sL.

XapakTepu3oBaTh CKOPOCTh
XUMHUYECKOHN peakiuu U GaKkTOphI
3aBUCUMOCTH CKOPOCTH XUMUYECKON
pEeaKknyy OT IPHUPOABI PEATUPYIOIIMNX
BELLECTB, UX KOHIICHTPALIUH,
TEMIIepaTyphbl, IUTOIIAIN
CONPUKOCHOBEHHSI BEIIECTB.
[IpoBoauTh, HAOMIOAATH U ONKCHIBATH
XUMUYECKUN IKCIIEPUMEHT C ITOMOIIBIO
POJIHOTO S3bIKA U SI3bIKA XUMHUH.
XapakTepu30BaTh KaTaau3aToOpPbl U
KaTajinu3 Kak CrocoObl yIpaBiIeHUs
CKOPOCTBIO XUMHUYECKOW PEAKIUU.
YcraHaBiIMBaThL Ha OCHOBE
MEXIPEIMETHBIX CBsI3el ¢ Ouonoruei
o01ee, 0cOOEHHOE U €AMHUYHOE I
(hepMEHTOB KaK OMOJIOTHUECKUX
KaTaqnu3aTopoB.

PackpbiBaTh poiib pEPMEHTOB B
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Paznoxenue nepokcuia BoJopoaa ¢
MTOMOIIIBI0 HEOPTAHNYECKUX
KaTanu3aTopoB (coliel xkemne3a, uoauaa
KaJIUsl) U PUPOIHBIX 0OBEKTOB,
coJieprKalux Karanasy (CbIpoe MsCo,
KapToden).

Jlabopamophvie onvimul. Paznoxenue
MEPOKCH/IA BOJOPO/IA C TIOMOIIBIO

JTMOKCHJIa MapraHiia

OpraHu3alliy )KU3HU Ha 3eMJIe, a TaKKe
B MUIIEBON M MEIUITMHCKOU

IMPOMBIINIJIICHHOCTH

13

OO6paTUMOCTh XUMHUECKUX
peakunii. XuMHUYECKOe
PaBHOBECHE U CIIOCOOBI €T0

CMCIICHUA

OO6patumblie peakiuu. XuMHUYECKOe
pPaBHOBECHE U CIIOCOOBI €T0 CMEIIIEHUSI.
OO6u1as xapakTepUCTUKA PEAKIIUU
CUHTE3a aMMHAKa U YCJIOBUS CMEIICHUS
pPaBHOBECHS POU3BOICTBEHHOTO
Ipolecca BIpaBo.

Jlemoncmpayuu. CMenieHue paBHOBECUS

B cicteme FO*" + 3NCS™ — FO(NCS),

XapakTepu3oBaTb COCTOSIHUSA
XUMHUYECKOTO PAaBHOBECHS U CTIOCOOBI
€ro CMEIICHUA.

[Ipencka3piBaTh HanpaBICHUE
CMEIIEHUS] XUMUYECKOTO PABHOBECHUS
IIPY U3MEHEHUHU YCIOBUM MPOBEACHHUS
00paTUMOM XUMHYECKON PEaKIIHH.
AprymMeHTHPOBATh BHIOOP ONTUMATILHBIX
YCIOBUM TPOBEICHUS

TEXHOJOIHYCCKOIO IIponccca.
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HaGnronaTe u onuceiBath
JE€MOHCTPAMOHHBIN XUMHUYECKHMN

OKCIICPUMCHT

14—15

IM'moponus

[M'aaponus HeoOpaTUMBbI 1 OOpaTUMBIH.
Tpu ciywas rugponusa cosend. Poib
rujiposnsa B oOMeHe Bemiects. Poib
TUAPOJIN3a B YHEPTETUYECKOM OOMEHE.
Jemoncmpayuu. I'naponns conen
pasznuyHoro tuna. BugeodparmeHTs! u
cnannpl «buonornueckas poJib
TUAPOIIN3aY.

Jlabopamopnvie onvimul. VictibiTanue
WH]JIMKaTOPAMU CPEibl PAaCTBOPOB COJIEH

Pa3INYHbIX THIIOB

XapakTepu3oBaTh UAPOIU3 KaK
00MEHHOE B3aUMOJICHCTBHUE BEIIECTB C
BOJIOM.

3anuchiBaTh ypaBHEHHUS pEeaKUi
TUIPOJIN3A PA3JTUYHBIX COJIEH.
PaznuyaTte ruaponn3 no KaTUOHY U
AHUOHY.

[Ipencka3piBaTh peakUiO CPeIbl
BOJIHBIX PACTBOPOB COJIEH,
00pa30BaHHBIX CHJIbHBIM OCHOBaHUEM U
c71a00¥ KHCIOTOM, cJ1a0bIM OCHOBAaHUEM
Y CUJIbHOU KUCIIOTOU.

PackpbiBaTh posib 00paTUMOro
TUJPOJIN3a OPraHUYECKUX COCTUHEHUN
KaK OCHOBBI OOMEHa BEIIECTB B )KMUBBIX

OpraHu3Max U 00paTUMOro rMpoju3a
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AT® kak OCHOBBI SHEPTETUYECKOTO
0OMeHa B KUBBIX OpraHU3Max.
[IpoBoUTh, HAOMIOAATH U OMKCHIBATH
XUMHAYECKUN HKCIEPUMEHT C IIOMOILBIO

POAHOI'O A3bIKA U A3bIKA XUMHH

16

OKHUCIIATEBHO-

BOCCTAHOBHUTCIILHBIC PCAKIIMHN

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC
peakuu. CTeneHb OKUCICHHUS.
OKucCIUTENh U BOCCTAHOBUTET.
OkucrieHue 1 BOCCTAaHOBJICHUE.
DJIEKTPOHHBIN OanaHc
Jlemoncmpayuu. Ilpocreiimme
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaKIuu: B3aUMOJICUCTBUE ITUHKA C
COJITHOM KUCJIOTOM U 3KeJie3a ¢ cyinbhaTom
meau(ll).

Jlabopamophvie onvimeol.
B3aumoneiictBre pactBopa cynbdara
meau(1l) ¢ sxene3oM U rUAPOKCUIOM

HaTpus

XapakTepu3oBaTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM KaK
MPOLIECCHI C K3MEHEHUEM CTEIICHEN
OKHCJICHHSI 3JIEMEHTOB BEILECTB,
YYaCTBYIOIIUX B PEAKITUU.

CocraBnsate ypaBHeHnust OBP c
MOMOIIIbIO METO/1a JJIEKTPOHHOTO
Oananca.

[IpoBouTh, HAOMIOAATH U ONKMCHIBATH
XUMUYECKUHN IKCTIEPUMEHT C TOMOIIBIO

POAHOIO A3bIKA U A3bIKA XUMHUHU
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17-18 DNEKTPOJIU3 PacIIaBOB U DNEKTPOJIU3 PAaCTBOPOB U PACILIIABOB XapakTepu3oBaTh JIEKTPOJIN3 KaK
pactBopoB. [IpakTueckoe aneKTpoauToB. [IpakTHueckoe OKHCJIUTEIBHO-BOCCTAHOBUTEIbHBIN
IpUMEHEHUE IEKTPOIIN3a IPUMEHEHUE JIEKTPOIN3a. mporecc.

["anbBanorIacTuka. ['anpBanocTerus. [Ipencka3biBaTh KaTOHBIE U AHOAHbBIC
Padgunuposanue. MPOIIECCHI U OTPAXaTh UX HA MHUChME

,Z]eMOHcmpauuu. MOI[GJII) Z)JIGKTpOJII/ISépa. JJIL paCIlyiaBOB U BOAHBIX PaCTBOPOB

Mojienb 3JIEKTPOIU3HON BaHHBI JJIsI 3JIEKTPOJIUTOB.
noxyuyeHus amroMuausi. O6pasibl PackpriBaTh MpakTUYECKOE 3HAUCHUE
POMBIILICHHBIX U3/IEIUN, AIEKTPOJIN3A

HN3TOTOBJICHHBIX HA OCHOBC

TaJIbBAaHOIINIACTHUKHU U I'aJIbBAHOCTCTHU

19 [Tpaktuueckas padora Ne 1. Pemenue sxcniepuMeHTaNbHBIX 337a4 10 | [maHupoBaTh, IpOBOAUTE HAOIIOAATH U
Pemenne skCIepUMEHTATBHBIX | TeME « XUMUYECKast PEaKITHs OTIMCHIBATh XUMUYCCKUN IKCITIEPUMEHT C
3a/1a4 10 TeMe « XUMUYIecKast coOJTI0/TIeHeM TIPaBUII TEXHUKH
peaKIus» 0€30I1aCHOCTH

20 [ToBTOpEHME M 0000IIICHUE TecTupoBaHue, peneHre 3a1a4 u BBITTOTHATE TECTHI, peraTh 3a1a9u U
H3YYECHHOTO yIPaKHEHUH 110 TEME yIPaKHEHUS 110 TEME.

[TIpoBOUTH OIIEHKY COOCTBEHHBIX

,Z[OCTI/I}KeHI/Iﬁ B YCBOCHHUH TCMEI.
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KoppekTupoBaTh cBOM 3HaHUS B

COOTBCTCTBHHU C IINTAHUPYCMbIM

pe3yJIbTaToOM
21 KontposbHas padora Ne 1 «CtpoeHune BemecTBa. XUMAYECKAs pEAKLIH)
22—30 Tema 3. BemmecTBa u ux cBoiicTa (9 4)
22 MeTtanmnsl O6uue pusnyeckue cBoricTBa MeTauioB. | OO00IIATh 3HAHUS U J1€JIaTh BHIBOJIBI O
TP Ludpposas nadoparopus RELEON
lthpOBOf AGTHHE HTCKTPOTPOROAHOCTH Krnaccudukaiys MeTanaoB B TEXHUKE U | 3aKOHOMEPHOCTSX MOJIOXKEHUS U
xumuu. O01Ke XMMUYECKUEe CBOCTBA WU3MEHEHUH CBOMCTB METAJIOB B
METAJIOB. Y CJIOBUS B3aUMOICUCTBUS nepuoaax u rpynnax Ilepuonnueckon
METAJIOB C PACTBOPAMHU KHUCIIOT U COJIEH. | CUCTEMBI.
Merannorepmusi. XapakTepu3oBaTh 00IINE XUMUYECKHE
Lemoncmpayuu. Konnexuust METasuioB. CBOMCTBa METAJIOB KakK
B3anmopericTBue KOHUEHTPUPOBAHHOU BOCCTAHOBHUTEJIEHM HA OCHOBE CTPOCHUS
A30THOM KUCJIOTHI C MeNblo. Bemblika UX aTOMOB U TIOJIOKEHHSI METAJIJIOB B
TepMuTHOM cMmecu. [TopTper AJIEKTPOXUMUYECKOM PAAY HANIPSIKEHHUS.
H. H. bexeroBa HaOmromaTe 1 onrcbIBaTh XUMHUYECKUN
AKCIIEPUMEHT C TOMOUIBIO0 POJTHOTO
SI3bIKA U A3bIKa XUMUH
23 Hewmeramnsl. baaropoaseie HeMmeranibl Kak OKUCIUTEIH. XapakTepu3oBaTh 00IIME XUMUUYECKHE
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ra3bl

Hewmeraiisl, Kak BOCCTAaHOBUTENHN. Pt
3JIEKTPOOTPHULIATENBHOCTH. IHEpTHBIE
WIN 0JIarOpOIHBIE Ta3bl.

Lemoncmpayuu. Konnexuust HeMeTauIoB.
Bcenpimka yépHoro nopoxa. BeitecHeHnE
raJOr€HOB U3 UX PaCTBOPOB IPYTUMHU

rajJJorcHaMumu

CBOICTBa HEMETAJLIOB KaK OKHUCINUTEICH
1 BOCCTAaHOBHUTEJIEH HAa OCHOBE
CTPOCHHS UX aTOMOB U TIOJIOYKEHUSI
HEMETAJIOB B Ay
AJIEKTPOOTPUIIATETLHOCTH.

HaOironaTh ¥ ONKUCHIBAaTh XUMHUYECKUH
AKCIIEPUMEHT C MOMOIIBIO POAHOTO

SA3bIKA U A3bIKa XMMHNHU

24

KucioTel HeopraHnyeckue u
OpraHu4ecKue

TP Jaruux pH

KuCII0TBI € TOUKHM 3p€HUsI aTOMHO-
MOJIEKYJISIPHOTO yueHHs. KHCIIOTEHI C
TOYKH 3PEHUSI TEOPUU
AIEKTPOIUTUYECKON TUCCOLUALINH.
Kucnotsl ¢ Touky 3peHHs IPOTOHHOU
teopuu. OOIIME XMMUYSCKUE CBONCTBA
kucnoT. Knaccudukanus Kucior.
Lemoncmpayuu. Konnekuuns
OpPraHUYEeCKUX U HEOPTAHUYECKUX
KHCJIOT.

Jlabopamophwie onvimsi. ViccnenoBanme

XapakTepu3oBaTh OPraHUYECKUE U
HEOPraHUYECKHUE KUCIIOThI B CBETE
TEOPHUH DIEKTPOJUTUIECKON
JUCCOLUALIMYU U IPOTOHHOW TEOPHH.
KnaccudpunmpoBaTh opraHuyeckue u
HEOPTraHUYECKUE KUCIIOTHI 110
Pa3JIMYHBIM OCHOBAHUSIM.

Pazanuathk o011iee, ocoOEHHOE U
€IMHUYHOE B CBOMCTBAX a30THOM,
KOHLIEHTPUPOBAHHON CEPHOU U

MypaBbHHOU KUCJIOT.
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KOHIOCHTPHUPOBAHHBIX PACTBOPOB COJISIHOU
u YKCYCHOﬁ KHCJIOT KallCJIbHbBIM MCTOJ0OM

Ipy UX pa3zdaBICHUH BOJIOM

HpOBOI[I/ITI), Ha6JHOI[aTI> N OIIKMCBIBATD
XUMHYECKUI OKCIICPUMCHT C ITIOMOIIBIO

POAHOIO A3bIKA U A3bIKd XUMHH

25

OcHoBaHus HCOPTaHUYCCKHC U

OpraHUYeCcKue

OcHOBaHUS ¢ TOYKU 3pEHUST AaTOMHO-
MOJIEKYJISIpHOTO yueHusi. OCHOBaHUS C
TOYKHU 3PEHUS TEOPUU
AIEKTPOIUTUYECKON JUCCOIUALINH.
OcHOBaHUs ¢ TOYKU 3pEHUST TPOTOHHOM
teopuu. OOIIME XMMUYECKUE CBONCTBA
ocHoBaHuil. Kimaccudukanusi oCHOBaHUH.
Jlemoncmpayuu. Konnekuus meinodeu u
aMHHOB. B3aumojelictBrue napos
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCIIOTHI M aMMHUaKa («JIbIM 0€3 OTHS).
[TomyyeHne ammMuaka v U3y4yeHue ero
CBOMCTB.

Jlabopamopnvie onvimei. Ilomydenne
HEPACTBOPUMOI'O TUIPOKCHIA U €TO

B3aUMOJIENCTBUE C KUCIIOTOU

XapakTepu3oBaTh HEOPTaHUYECKHE
OCHOBAHHUSI B CBETE TECOPUU
AIEKTPOIUTUYECKON TUCCOLUALINH.
Paszanuath o011iee, 0cOOEHHOE U
€IMHUYHOE B CBOMCTBAaX FUAPOKCUIOB U
OECKUCIOPOIHBIX OCHOBAHUM.
XapakTepu30BaTh UX B CBETE
IIPOTOHHOW TEOPHH.

[IpoBouTh, HAOMIOAATH U OMKUCHIBATH
XUMUYECKUHN IKCTIEPUMEHT C MOMOIIBIO

POAHOI'O A3BbIKA U A3bIKA XUMHUHU
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26 AMdoTepHbIie COeTUHEHUS AM@oTepHbIe OKCUJIBI U THAPOKCHU/IBI. XapakTepu30oBaTh OPraHUYECKHUE U
HEOPraHWYEeCKUE U [Tomyuenue u cBoMcTBa aM(POTEPHBIX HEOpraHnyeckue aMmQpoTepHbIe
OpraHU4ecKue HEOPTraHWYECKUX COCINHEHHUN. COCIMHEHHMS KaK BEILECTBA C

AMUHOKUCIOTHI — aM(pOTEpPHBIE JBOMCTBEHHOM (PyHKLIMEN KUCIOTHO-
opraHuveckue coeuHeHus. [lenTuapl 1 | OCHOBHBIX CBOMCTB.
NENTUAHAsS CBA3b. ApryMeHTHpOBaTh CBOMCTBA
Lemoncmpayuu. 1lomydenune AMUHOKHUCIIOT KaK aM(OTEPHBIX
aM(}OTEpPHOro TUAPOKCUIA U U3YUCHHE OpraHUYECKUX COECTUHEHUH.
€ro CBOWCTB. PackpeiBaTh Ha OCHOBE
Jlabopamophvie onvimul. [lonydenue MEKIPEIMETHBIX CBsI3el ¢ OMoIoTHEl
amM(pOTEepHOr0 TUAPOKCUAA ITPU POJIb aMUHOKHCIIOT B OPTaHU3aLUuU
HEJ0CTaTKe U U30BITKE MIETOUH KUZHU

27 Comn Knaccudukanus coneit. JKEcTkocTh BOAbl | XapaKTeprU30BaTh COJIM OPTAHUYECKUX U

U criocoObl €€ ycrpanenus. [lepexon
KapOoHaTa B TUAPOKApOOHAT U 0OPATHO.
OO01me XMuMHYECKUE CBOMCTBA COJIEN.
Jemoncmpayuu. Ilonmydenne KECTKON
BOJIbl U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamophvie onvimsi. Y CTpaHCHHE

HEOPTaHUYECKUX KUCIIOT B CBETE TEOPUU
ANEKTPOTUTHICCKON TUCCOIUAIINN.
Knaccudunupoats comu mo
Pa3TMYIHBIM OCHOBAHHSIM.

Paszanuath o0111ee, 0COOEHHOE U

CANHHNYHOC B CBOMCTBaX CpCaAHUX U
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JKECTKOCTH BOJBI

KHUCJIBIX COJIEH.

OnuckIBaTh )KECTKOCTh BOJIBI U CIIOCOOBI
€€ yCTpaHCHUs.

[TpoBoauTh, HAOIIOIATH 1 ONTUCHIBATH
XUMHUYECKUH DKCIIEPUMEHT C IOMOLIBIO

POAHOIO A3bIKA U A3bIKA XUMHUHU

28 [TpakTudeckas padora Ne 2. Pemrenue sxkcriepuMeHTaNIBHBIX 337124 0 | [ImaHupoBaTh, MPOBOANTH, HAOIIOIATh U
Pemenue sxcniepuMeHTanbHbIX | Teme: «BeniecTBa n ux cBOMCTBaY ONHMCHIBATh XUMHYECKUHN IKCIIEPUMEHT C
3aj1a4 1o TeMe «BemecTBa 1 ux COOJIFOICHHUEM MPaBUIT TEXHUKU
CBOICTBay 0e301acHOCTH

29 IToBTOpeHue n 0000IIICHNE TecTupoBanue, pericHue 3a1a4 u BBIMOTHATE TECTHI, pelIaTh 3aa4u U
TEMBI yIpaKHEHUH 110 TEME yIPaKHEHUS 110 TEME.

[TIpoBOIUTH OLICHKY COOCTBEHHBIX
JOCTH)KCHUM B YCBOSHUU TEMBI.
KoppekTupoBaTh CBOM 3HAHUS B
COOTBETCTBHH C TJIAHUPYEMBIM
pe3ynbTaToOM

30 Kontponbhas pabota Ne 2 «BemiecTBa 1 ux cBOHWCTBa»
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31—34 Tema 4. Xumusi 1 coBpeMeHHOe 001ecTBO (4 1)

31 XuMudeckasi TEXHOJIOT U [Tpon3BOACTBO aMMHuaka U METaHOJIA. XapakTepru3oBaTh XUMHUYECKYIO
XUMUYECKHUE MPOIIECCHI, JISKAITIE B TEXHOJIOTHIO KaK TIPOU3BOAUTEIHHYIO
OCHOBE MPOU3BOJICTBA aMMHUaKa U CHIIy 00I1IeCTBa.
MEeTaHOJIa. XapaKTePUCTHUKA dTUX OnuchIBaTh XUMHUYECKUE TIPOIIESCCHI,
nporeccoB. OOIIMe HAyYHbIE PUHIIMITBI | JIeKAIllUe B OCHOBE IIPOU3BOJICTBA
XUMHUYECKOTO TIPOU3BOJICTBA. aMMHUaKa ¥ METaHOJIa, C TIOMOIIBIO
Jemoncmpayuu. Monenb POJIHOTO $I3bIKA U A3bIKA XUMHH.
IIPOMBIIIVICHHON YCTAaHOBKH MOJTYYEHUsI | Y CTaHABIMBATh AHAJIOTUU MEX]TY JBYMSI
CEPHOU KHUCIIOThI. MOACITb KOJIOHHBI IPOU3BOJICTBAMH.
CHUHTE3a aMMHaKa dopMynHpoBaTh OOITNE HAYYHBIC

TIPUHITUIIBI XUMHUYECKOTO MPOU3BO/ICTBA
32 XuMuueckas TpaMOTHOCTh Kak | MapKupoBKa yIIaKOBOYHBIX MaTEPHANIOB, | ApryMEHTHPOBATh HEOOXOIUMOCTh

KOMITOHEHT OOIIEeH KyJIbTYypPhl

YCJIOBCKA

AJICKTPOHUKH U OBITOBOM TEXHUKH,

9KOJIOTUYHOI'O TOBAapa, IPOAYKTOB

MMUTAHUS, STUKETOK I10 YXOAY 32 OJICHKIOH.

Jemoncmpayuu. BuneodparmeHTs! u
CJIA/Ibl O CTENEHU KOJIOTHYECKOU

YUCTOTHI TOBApa.

XMMHUYECKOU TPAMOTHOCTHU KaK
KOMIIOHEHTa OOIIEKYJIbTYPHOU
KOMITETEHTHOCTH Y€JIOBEKA.
YMeThb nosnydaTs HEOOXOAUMYIO
uH(pOPMAIUIO C MAPKUPOBOK Ha

YIIaKOBKax pasIMYHbIX IIPOMBIIIICHHBIX
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Jlabopamophvie onvimol. Izyduenue
MAapKHAPOBOK PA3JIMYHBIX BUIOB

IMPOMBIIIJICHHBIX U ITPOAOBOJILCTBECHHBIX

TOBApPOB

" IMPOJOBOJILCTBCHHBLIX TOBAPOB

33—34

IToBTOpeHue n 00001IeHUe Kypca. [TogBeeHre UTOTOB Y4eOHOI0 rojia
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YMK «Xumus. 10 kiaacc. ba3oBblii ypoBeHb»
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Craoxos. Xumus. 10 xnacc. bazoBbrit
YpOBEHb: YYCOHUK.
2. O. C. I'abpuensn u op. Xumus. 10 kmacc. ba3oBelii ypoBeHb: METOIUYECKOE
nocobue.
3. O. C. Iabpuensn, U. B. Tpueybouax Xumusa. 10 knacc. ba3oBelii ypOBEHB:
MIPOBEPOYHBIE U KOHTPOJIbHBIE PAOOTHI.
4. DnexTpoHHas popMa yuyeOHHKa.
YMK «Xumus. 11 kiacc. bazoBblii ypoBeHb»
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Craokos. Xumus. 11 knacc. bazobrit
YPOBEHB: YUYECOHUK.
2. O. C. I'abpuensn u op. Xumus. 11 kmacc. ba3oBelif ypoBeHb: METOIUYECKOE
nocooue.
3. 0. C. I'abpuensn, U. B. Tpueyouax. Xumus. 11 kmacc. ba3oBwlii ypOBEHB:
POBEPOYHBIE U KOHTPOJIbHBIE PAOOTHI.
4. DNeKTpoHHAs dbopma yueOHUKa.

Hugpopmayuonnvie cpeocmea

Humepuem-pecypcel ha pycckom A3vlKe

1. http://www.alhimik.ru ITpenctaBneHsl cieayromnye pyoOpuKku: COBETbl Aa0UTYPUEHTY,

YUUTEII0 XMMHH, CTIIPABOYHUK (OUEHb OOJbINasi o00pKa TaOJIUIl U CIIPABOYHBIX


http://www.alhimik.ru/
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MaTepuasoB), Becénas XUMHs, HOBOCTH, OJIMMIMAAbI, KyHCTKamepa (macca
MHTEPECHBIX UICTOPUUECKUX CBEACHUN)

2. http://iwww.hij.ru/ KypHan «XuMUS U KU3HB» TIOHATHO W 3aHUMATEIIBHO

pacckaspiBaeT 000 BCEM HMHTEPECHOM, YTO IMPOUCXOJMT B HAyKe U B MHpPE, B
KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html ~ DJeKTpOHHBIA >KypHan «XUMHKUA U

XuMus». B KypHane mpeactaBieHO MHOKECTBO ONBITOB MO XUMHUH, COAEPKUTCA
MHOTO  3aHMMATEIbHOM HMH(POpMAIMM, MO3BOJIAIOMICH YBI€Yb YUYEHUKOB
AKCIIEPUMEHTAIILHOM YacThIO MPEIMETA.

4. http://c-books.narod.ru JIutepatypa mo XuMuu.

5. http://1september.ru/. XKXypHuan «IlepBoe ceHTAOps» JUIsl yduTeNe U He ToJibko. B

HEM TPEJICTABIEHO OOJIBIIOE KOJWYECTBO pPaOOT YYEHUKOB, B TOM YHCIE U
UCCIIEA0BATEIBCKOr0 XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN MOPTA CO

CCBUIKaMM Ha 00pa30BaTeNIbHBIC CANTHI 10 XUMUHU.

7.  www.periodictable.ru ~ COOpHUK  cTaTei O  XUMHYECKHX  JJIEMEHTaXx,

WJUTIOCTPUPOBAHHBIN SKCIIEPUMEHTAMH.

Hnmepunem-pecypc na aneiuiickom azpike

http://webelementes.com. COIE€pKUT UCTOPUIO OTKPBITUA U ONMHCAHHE CBOWMCTB BCEX

XUMHUYCCKHUX JJICMCHTOB. ByI[CT IIOJC3CH AJIA 06yqa}oumx051 B A3BIKOBBIX IIKOJIaX U

KJ1accax.
Oo0vexkmbul yueOHvIX IKCKYPCUil
1.  Myzeu:  MUHEpAJIOTHYECKHE,  KpaeBeT4yecKue,  XYIO0>KECTBEHHEIE,
[TomuTexHUYECKU .

2. JIabopartopuu: y4eOHbIX 3aBEICHUH, arpoXumiIadopaTopuu, SKOJIOTHYECKHUE,
CaHAMMHUIPMHUOJIOTHIECKHE.

3. AnTeku.

4. Tlpous3BoICTBEHHBIE OOBEKTHI: XWMHUYECKHE 3aBOJABI, BOJOOYHCTHHIC

COOPY’KEHUSA U IPYTUe MECTHBIE MPOU3BO/ICTBA.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/.Журнал
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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MarepuajbHO-TEXHUYECKOE O0ecreyeHue KaOMHeTa XUMHUH
HartypajbHble 00beKThbI

HarypanbHble 0O0OBEKTBI, HCIOJIB3yeMble B /—9 Kiaccax Hpu OO0yUYCHHUH
XUMUH, BKIIOYAIOT B C€0s1 KOJUIEKIMHA MHHEPAJIOB U FOPHBIX MOPOJ, METAIIOB H
CIUTABOB, OKCHUJOB, KHCJOT, OCHOBaHHUH, COJied, B TOM YHCI€ U MHUHEPAJIbHBIX
ynoOpeHui, a TakkKe KOJJICKIMU OPraHWYECKUX BEIIECTB M MaTepHalioB,
npexycmorpeHHbix @I'OC («Hedts u mpomykTsl e€ mepepaboTkm», «KaMeHHBbIi
yrojib U MPOIYKThl KOKCOXMMHUYECKOTO MPOU3BOACTBAY», «BosokHay,
«IInactmaccel» U T. A. O3HakoMJIeHHE C OOpa3llaMM HCXOAHBIX BEIIECTB U
TOTOBBIX H3JIETUN TO3BOJIAET TOJYYUTh HATJISJIHBIE TPEACTaBICHUS 00 3TUX
MaTepHualiax, UX BHEIIHEM BHUJE, a TaKK€ O HEKOTOPHIX (DU3UUYECKUX CBOUCTBAX.
3HauuTENbHbIE Yy4eOHO-TIO3HABATEIbHBIE BO3MOKHOCTH HMMEIOT  KOJUIEKIIUH,
M3TOTOBJICHHBIE CaMUMM oOOydaromumucs. l[IpenMersl st TakuxX KOJUICKIIHMA
coOuparoTcs BO BpeMs SKCKYPCHI U APYTMX BHEYPOUHBIX 3aHATHH.

Komnekuun HCHONAB3YIOT TOJIBKO JUIsl O3HAKOMJIEHUS OOYYAIOIIMXCS C
BHEITHUM BHJOM U (PU3MYECKUMH CBONCTBAMM pA3JIMYHBIX BEIIECTB U
MarepuanoB. s mpoBeAeHUS XUMUYECKUX OMNBITOB KOJJIEKIIMH HMCIOJb30BaTh
HEJb34.

XuMnyecKue peakTuBbl  MATEPHATIbI

OOGpamieHue co MHOTMMH BeIlIECTBaMU TPeOYyeT CTPOroro CoOJI0ICHUS
paBUJI TEXHUKH O€30MAaCHOCTH, OCOOEHHO IPHU BBHITIOJIHEHUH OIBITOB CAMUMHU
oOyuaronumucs. Bce HeoOxoauMble Mepbl MPEJOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIMX JOKYMEHTaX M MHCTPYKLMSIX, a TaKkKe B MOCOOMAX IS
YUUTEINEH XUMUHU.

Bce peaktuBbl W MaTepHalibl, HYXHBIE JUIsI TPOBEJACHUS JICMOH-
CTPAlIMOHHOTO M YYEHHUYECKOrOo  OKCIEpPUMEHTa,  IOCTaBISIOTCS B
oOuieoOpa3oBaTebHble OpPraHM3allMM  LEHTPaJM30BaHHO B BHUAE 3apaHee
YKOMILIEKTOBAHHBIX HaOOpPOB. [Tpu HEO0OXOIMMOCTH pUOOpETEHUS
JOTIOJTHUTENbHBIX ~ PEAKTUBOB W MaTepHalioB  cieayeT  oOpaliarbcs B

CIICHHNAJIN3UPOBAHHBIC Mara3nHBbI.
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Xumuyeckasi 1a00paTopHasi oCy/ia, ANAPaThI ¥ NPUOOPHI

XuMHueckas mocyJa MOJApa3JesieTcss Ha JBE€ TPYIIbL: ISl BBIIOJHEHUS
OTBITOB OOYYAIOIIMMUCS U JIJIs1 AEMOHCTPAIMOHHBIX OIBITOB.

[Tpubopsl, anmapaTsl ¥ YCTAaHOBKH, UCIOJIb3YEMbIE HA YPOKaX XUMUU B 7—9
KJlaccax, KJIacCU(UUUPYIOT Ha OCHOBE MPOTEKAIOMIMX B HUX (PU3NYECKUX H
XUMUYECKUX TMPOLIECCOB C YYaCTHEM BEIECTB, HAXOASAIMIMXCA B  Pa3HbIX
arperaTHbIX COCTOSIHUSIX:

1) mpubops! s paboThl C Ta3aMu — IOJYYCHHE, COOMpaHUe, OYNCTKA, CYIIKA,
MOTJIONIEHUE Ta30B; PEaKUUU MEXAY MOTOKAaMHU ra3oB; PEaKUUUd MEXAY razaMu B
ANEKTPUYECKOM pa3psie; peakuyu MeXAy ra3aMu IIPH MOBBIIIEHHOM JIaBJICHUU;

2) ammapaThl ¥ TPUOOPBI ISl ONBITOB C KMIKAMHU U TBEPABIMH BEIICCTBAMHU —
NeperoHka, (QuIbTpoBaHWE, KPUCTAJUIM3AIMS;, TMPOBEJACHUE pPEaKUUid MEXITy
TBEPJIBIM BEHIECTBOM M KUIKOCTBIO, KUJKOCTHIO M KUAKOCTHIO, TBEPIBIMU
BELIECTBAMU.

3) matumku PH, 31EKTPOIPOBOTHOCTH, TEMIIEPATYPHI H JIP.

Bue »Toil knaccudukanuu HaxoauTcs ydeOHas —amnmaparypa, Mpen-
Ha3HAY€HHAs ISl U3YYEHHUS] TEOPETUUECKUX BOIPOCOB XUMUU: JIJISl IEMOHCTPALIMH
AIEKTPONPOBOJAHOCTH PACTBOPOB U JBUKEHHUSI MOHOB B AJIEKTPUUYECKOM MOJIE, JJIS
M3YyUYCHHS CKOPOCTH XUMHUYECKOM peakluhd U XHUMHYECKOro paBHOBECHS,
AIEKTPOJIN3a, IEPETOHKU HEPTHU U T. .

BcnomoraTenbHyto posib  UTparOT HU3MEpPUTEIbHBIE W HarpeBaTesIbHbBIC
pUOOPHI, pa3TMUHbIE TPUCTIOCOOICHHUS JIJIsI BBITIOTHEHUS OTBITOB.

Mogaenu

OObeKTaMyd MOJCTUPOBAHUS B XUMHUHU SIBJISIOTCS aTOMBI, MOJIEKYJIbI,
KPUCTAJUIbl, 3aBOJICKME amnmaparbl, a TakKe XUMHUYecKue mpouecchl. B
MPENoJaBaHUM XMUMUU HUCIOJIb3YIOT MOJEIH KPUCTAJUIMYECKUX PEMIETOK anMmasa,
rpadura, cepsl, pochopa, oxcuna yraepona(lV), mona, xeneza, Meau, Maraus,
MOJIENIM KPUCTALTMYECKUX PEIIETOK BaXXHEHUIIMX NpPEICTaBUTENIed KJIacCoOB
OPTraHUYECKUX COCIUHECHUMN.

BrimyckaroTcsi HabOpsl MoOJiejel aTOMOB JjIsl COCTaBJICHUS
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IapOCTEPKHEBBIX MOJEJIEH MOJIEKYJ, B TMEPBYID OYEpEllb, OPraHUYECKHUX
COCIMHECHUM.
Y4eOHblIe 0co0Hsi HA eYATHOM OCHOBE

B mpouecce 00ydeHUss XUMHUM HUCIOJIB3YIOT CIEAYIONIME  TaOIMIIbI
MOCTOSIHHOTO ~ 3KCcnoHupoBanus:  «llepuomnueckas cucrema  XUMHYECKHX
anementoB [I. 1. MenneneeBay, «Tabnuiia pacTBOPUMOCTH KUCJIOT, OCHOBAaHHUM U
coyiei», «OJEKTPOXMMHYECKHI P HanpsDKEHU MeTauioB», «BaneHTHbIe
COCTOSIHMSL aroMma yriepoaa», «lIpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOCHUE
MOJIEKYJI OPraHUYECKUX COCTMHEHUI» U JIp.

JIns opraHu3anuy CaMOCTOSITENIbHOM pal0OThl OOyYaromMXcsl Ha YpoKax
UCIIOJIB3YIOT pa3HOOOpa3HbIe NUIAKTUYECKUE MaTepHallbl: TETpaayd Ha NEYaTHOU
OCHOBE WJIH OTJEJbHbIC paboure JUCThl — HHCTPYKIHUU, KAPTOUKU C 3aJaHUSMU
pPa3HOM CTENEHU TPYAHOCTH I U3YYEHHS] HOBOT'O MaTepHalIa, CAMOIPOBEPKU U
KOHTPOJISI 3HAHUM.

JKPAHHO-3BYKOBbIE CPEACTBA 00yYeHHUsI

K »sKpaHHO-3BYKOBBIM cpeicTBaM OOy4YEHUS OTHOCAT TaKuhe IMOocoous,
KOTOpbIE MOTYT OBITh BOCHPHUHSTHI C TIOMOIIBIO 3pEHHS M ciyXa. OTO
KUHODUIBbMBI,  KUHOMparMeHTsl, JuaduiIbMbl, JUANO3UTUBBI  (CJaiabl),
eMHUYHbIE TpaHcmapantel mJsa rpadomnpoektopa. Cepuu TpaHCIAPAHTOB
MO3BOJISIIOT HMMUTHUPOBATh JBMKEHUE IYTEM IOCIEIOBATEIBHOTO HAIOKECHUS
OJIHOTO TpaHCHapaHTa Ha JPYTroi.

Texunueckue cpeacrsa ooydenus (TCO)

BONBIIMHCTBO TEXHUYECKUX CPEACTB OOydYeHHsT HE pa3padaThIBajIoCh
CHEIUAaIbHO JJIS IIKOJIBI, a W3HAYAJIBHO CIYKWIO IJIs Tepeaadyd u oOpaboTKH
uH(}OpMAIUU: 3TO PA3TUYHOTO POJA MPOCKTOPHI, TEICBU30PHI, KOMIBIOTEPHI U T.
1. B yueOHO-BOCTIUTATEILHOM MPOLIECCE KOMITBIOTEP MOMET HUCIOJb30BAThCS IS
pelIeHus 3aa4 Hay4YHOW OpTaHu3aliy TPyAa YUYUTEII.

[Ipu ucnonapb30BaHUM TEXHUYECKUX CPEACTB OOYUYEHHUsS CIEIyeT YUUTHIBATH
BPEMEHHbI€ OTpaHUYEHHUs, HanaraeMble CaHUTApHBIMU MpPABUJIAMU U HOPMAaMU

(CanlluH). HenpepbiBHast MpoJOIKUTEIBHOCTD IEMOHCTPAIIMU BUACOMATEPUATIOB
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Ha TEJIEBU3MOHHOM DJKpaHe W Ha OOJBIIOM »HKpaHE C HCIOJIb30BAHUEM
MYJIBTEMEINHHOTO TIPOCKTOpa HE JOJHKHA TMpeBbImaTh 25 MuH. Takoe ke
orpaHuueHue (He Ooznee 25 MHMH) paclnpocTpaHseTcs Ha HEIPEepbhIBHOE
HCIIOJB30BaHNE MHTEPAKTUBHOMN JIOCKM U HA HEMPEPHIBHYIO Pa0OTy 00yYaromuxcs
Ha NIEPCOHAILHOM KOMIBIOTEPE. YPOKOB C HCIOJIb30BAHUEM TAKUX TEXHUYECKHUX
CpelncTB OOyYeHHUs], KaK TEJIEBU30p, MYIbTUMEAUNHBIN MPOEKTOP, HHTEPAKTUBHAS
JI0CKa, JTOKYMEHT-Kamepa, JOJDKHO OBITh He OoJiee IMEeCTH B HEAENI0, a YPOKOB,
Korja odyyaromuecst padoTaloT Ha MEPCOHATBLHOM KOMIIbIOTEpe, — He 0oliee TPEX
B HEJIEIIIO.
ObOopynoBanne KaOMHETa XUMUU

Kabuner  xumum  JO/DKEH ~ ObITh  OOOpPYZOBaH  CIEIHAIBHBIM
JEMOHCTPAlMOHHBIM  cToiioM. g oOecrnedeHus — JOy4yliedl  BUAUMOCTHU
JEMOHCTPALMOHHBIN CTOJI PEKOMEHYETCSl yCTaHABIIUBATh HA MOJUYM.

B kabuHerax XWMMHHM YCTAHABIMBAIOT JBYXMECTHBIC YYCHUYECKHE
71a00paTOpHBIE CTOJBI C TMOABOAKOW DJIEKTPOIHEPTUU. YUEHHUYECKUE CTOJIbI
JOJKHBI UMETh TMOKPBITUE, YCTOMYMBOE K JEHCTBUIO arpeCCHUBHBIX XUMHUYECKHUX
BEILIECTB, M 3alllUTHbIE OOPTUKKM TIO HaApY>KHOMY Kparo. KaOuHeThl XuMuu
000pYyAYIOT BBITS)KHBIMU IIKadhaMH, pacloI0oKEHHBIMU Yy HAPYKHOM CTEHBI BO3JIC
crona yuuTensd. s mpoBeneHHs J1aO0OpPaTOPHBIX OIMBITOB HCIOJIB3YIOT TOJIBKO
MUHU-CIIUPTOBKH.

YueOHble TOCKU MOKHBI OBITh M3TOTOBJIEHBI U3 MAaTEPUAIOB, MMEIOLIUX
BBICOKYIO aJre€3HI0 C MaTepuajaMH, HUCIOJb3YEMbIMH JUISI MHCbMA, XOPOILIO
OYMINATHCS BJIIAXKHOU I'yOKOM, OBITh M3HOCOCTOMKHUMH, UMETh TEMHO-3ETIEHBIN 1IBET
U aHTUOJMKOBOE TOKPBITHE. YUeOHBIE JOCKH O0OpPYAYIOT coduTaMu, KOTOPHIC
JOJDKHBI TPUKPETUIAThesl K cTeHe Ha 0,3 M BbIIE BEpXHETO Kpas JTOCKA H
BBICTYNIaTh BepEn Ha pacctosHue 0,6 M.

TeneBu3opsl ycTaHABIMBAIOT HA CIIENUANBHBIX TymMOax Ha BbicoTe 1,0—1,3
M ot mnomna. IIpu mnpocMoTpe Tenenepenay 3pUTENbCKHE MeCTa JOJIKHBI
pacrojiaraTbCsi Ha pacCTOSSHUM HE MEHee 2 M OT dKpaHa JI0 TJ1a3 00yJaromuxcs.

I[JIH MAaKCHUMAaJIbHOI'O HCIIOJIB30BAHHA AHCBHOI'O CBCTA M PABHOMCPHOI'O
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OCBEIICHUs] y4eOHbIX MOMEIIEHUNA HE CclieAyeT pa3MeniaTh Ha MOAOKOHHHMKAX
IIUPOKOJUCTHBIE PACTEHUs, CHIKAIOIIME YPOBEHb E€CTECTBEHHOI'O OCBEIICHMS.
BricoTa pactenuii He MOJDKHA MpeBBIMIATH1S cM (OT momokoHHUKaA). Pactenus
1es1Ieco00pa3Ho pa3MeniaTh B MEPEHOCHBIX IIBETOYHHUIAX BBICOTOM 65—70 cMm OT
I10JIa WJIM TIOJIBECHBIX KAIIINO B MPOCTEHKAX MEXITY OKHAMU.

JUist oTnenku y4dyeOHBIX MOMEIIEHUH MCHOJB3YIOT MaTepHalibl U KPacKu,
CO3/IaI0IIME MAaTOBYIO MOBEPXHOCTb. [[s1 CTeH y4ueOHBIX MOMEIIECHUH Clexyer
UCIIOJI30BaTh CBETJIbIE TOHA JKENITOr0, OEXKEBOTO, PO30OBOr0, 3€JIEHOTO, TOIYyO0TO
LIBETOB; ISl IBEPEH, OKOHHBIX paM — O€JIbI IBET.

KaOuHer xumMuum [OKEH OBITh OCHAlIEH XOJIOAHBIM U TOPSYUM
BOJIOCHA0KEHUEM U KaHAM3alueH.

B xabuHeTe XxuMuM 00s3aTEIBHO J0JKHA OBITh alITEYKa, B KOTOPYIO BXOJIST:
. KryT KpoBOOCTaHABINBAIOLMI PE3UHOBBIM — 1 1IT.
. [y3bIpb 17151 1bia — 1 1wIT. (runoTepmMuyeckuil naker — 1 mt.).
. buHT cTepunbHbIi, mupokuii 7 X 14 cM — 2 mT.
. bunT crepunbHbIi 3 X 5 cM — 2 mIT.
. bunT HectepubHBIA — 1 mIT.
. Canderku crepunibHbie — 2 y1I.
. Bara crepunbnas — 1 ym.

. JIelikommacTeIpb mupuHO# 2 cM — 1 KaTymika, 5 cM — 1 karymika.

© 00 N oo o b~ W N

. bakTepuruaHbIi TeHKOIUIacTHIPh pa3HbIX pazMepoB — 20 miT.

10. CnmpToBoii pacTBop noaa 5%-ueiii — 1 ¢uakoH.

11. Boanblii pacTBOp amMmmMuaka (HalIaThIPHBIN CIUPT) B ammyaax— 1 yi.
12. PacTBOp mepokcuaa Bogopoaa 3%-upiit — 1 ym.

13. Tlepmanranat kanust Kpucraummaeckuii — 1 yr.

14. Ananerun 0,5 T B Tabnerkax — 1 y1I.

15. Hacroilika Banepuanbl — 1 ymi.

16. Hoxauer — 1 1.
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Ilnanupyembie pe3yabTaThl H3yUeHHUS Y4eOHOTr0 mpeaMeTa « XuMHs» Ha
YPOBHE CpeHero o01mero oopa3oBaHusi

Buvinycknuk na 6azoeom ypoene Hayuumcs.
— NoHUMAamb XUMHYECKYIO KapTHHY MHUpPa KAaK COCTABHYIO YacThb LEJIOCTHOM
Hay4YHOM KapTHUHBI MUPA;
—  packpvigamv ~ POJIb XUMHM W  XHUMHUYECKOrO  IPOU3BOJACTBA  Kak
MIPOU3BOIUTEIILHON CHJIBI COBPEMEHHOT'O OOIIECTBA;
— ¢hopmynuposams 3HAUCHHE XUMHUHU U €€ NOCTHXKEHHM B MOBCEIHEBHOW KU3HU
YEIIOBEKA;
— ycmauaeaueams B3aUMOCBSI3U MEXIAY XUMHUEW W JIPYTMMHU €CTECTBEHHBIMU
HayKaMu;
—  Gopmynuposams OCHOBHBIE TIOJIOXKEHUS TEOPUM XHUMHUYECKOTO CTPOCHUS
OpraHnyeckux coenuHeHnd A. M. byTiiepoBa u WIUTFOCTPUPOBATh UX IPUMEPAMU
U3 OPraHN4YEeCKOU U HEOPTAHUYECKON XUMHUH;
— ap2ymMeHmuposams YHUBEPCAIbHBIA XapaKTEep XMMHUYECKUX MOHATUH, 3aKOHOB
Y TEOPHUH I OPraHUYECKON U HEOPTAHUYECKON XUMHH;
— ¢hopmynuposamo llepunonnueckuii 3akoH [[. Y. MeHneneeBa u 3aKOHOMEPHOCTH
M3MEHEHHU B CTPOGHUM M CBOMCTBAX XMUMHUYECKUX AJIEMEHTOB M OOpa30BaHHBIX
UMHU BeIIeCTB Ha OcHOBe llepuogmdeckoil cHCTEMBI Kak TpaduuecKkoro
oToOpaxeHus [leprnoanueckoro 3aKoHa;
— Xapaxkmepu3zo6ams S- U P-3JIEMEHTHI, & TAKXKE KEJIE30 MO HX IMOJIOKECHUIO B
[Tepnoanueckon cucreme /. 1. Mennaeneena;
— Kkaaccuguyuposams XUMUYECKHUE CBS3M U KPUCTAUIMYECKHUE PEIIETKHU,
OOBSACHATh MEXaHU3MBl KX OO0pa3oBaHUS U JOKa3blBaTh EAUHYIO MPUPOIY
XUMHYECKUX CBSI3€M (KOBAJICHTHOM, MOHHOM, METAJUTMYECKOM, BOJOPOTHON );
— 00BACHAMb TIPUYUHBI MHOTO0OPa3Usl BEIIECTB, UCIIOIB3YS SIBJICHUS U30MEPUH,
TOMOJIOTHH, aJUIOTPOITHH;
— Knaccupuyuposams XUMUYECKUE PEaKIIMU B HEOPraHWYECKOW U OpraHuYeCKOM
XUMUHU MO PA3IMYHBIM OCHOBAHUSIM U YCMAHABIUEAMb CTICU(PUKY TUIIOB pEaKIIUMA

0T 0o01Iero uepe3 0COOEHHOE K €TMHUYHOMY;
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—  Xapaxmepu3o8amsv TUIPOIN3 KaK crenuuuHblii 0OMEHHBIM TPOIECcC U
PACKpbleams €To pollb B )KUBOW M HEXKUBOU TIPUPO/IEL;

—  Xapakmepu3o8amsv  DJEKTPOJIM3 KaK  CHCHU(PUUHBIA  OKHUCIUTEIHHO-
BOCCTaHOBHUTENIBHBIH MPOIIECC U OMPEACTATh €0 MPaKTUIECKOe 3HAYCHHE,

—  Xapaxmepuzo8amb KOPPO3HI0 METAJIJIOB KaK  OKHCIIUTEIHHO-
BOCCTaHOBUTENBHBIH MPOIIECC U npediaeams CTIOCOOBI 3aIIUTHI OT HEE;

— Knaccugpuyuposams HEOPTaHNIECKHUE U OPTaHUUYECKUE BEIICCTBA,

— Xapaxmepuzoéams OOIIME XUMHUYECKHE CBONCTBA BaKHEHIIMX KJIACCOB
HEOPTaHWYECKUX W OPraHWYECKUX COCAWHCHHH B IUIaHE OT 0O0mero depes
0COOEHHOCTh K €AMHUYHOMY;

— UCNOb308aMb 3HAKOBYIO CHCTEMY XHUMHYECKOTO SI3bIKa I OTOOpaKeHUS
cocTaBa (XUMUYECKHE POPMYIIbI) U CBOMCTB (XUMUYECKUE YPABHEHUS) BEIIECTB;
— UCNONb306amb TIPABWIIA W HOPMBI MEXKIYHAPOJAHOW HOMEHKJIATYPhI JIs
Ha3BaHUU BEIIECTB MO0 PopMyIiaM U, HA0OOPOT, JUIsl COCTABIICHUS MOJICKYJIIPHBIX U
CTPYKTYPHBIX (POPMYJI COCTMHEHUH TI0 X HA3BaHUSIM;

— 3Hamb TPUBUAIBHBIC HA3BaHUS BAXHEHIIMX B OBITOBOM OTHOIICHHUH
HEOPTaHUYECKUX M OPTaHUYECKHUX BEIIECTB;

—  Xapaxmepu3oeéamb CBOWCTBA, TIOJYYCHHE W TPUMEHEHHWE BaKHEHUITHX
IpEeICTaBUTENIC KJIACCOB OPraHWYECKUX COCIMHEHUN (aJIKaHOB, AaJIKCHOB,
ANIKWHOB, aJKaJWCHOB, apPOMATHYECKUX YIJICBOJOPOJOB, CIHUPTOB, (HEHOJIOB,
aJbJICTUIOB, MIPEACIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIOKHBIX 3(DUPOB
U )KHPOB, YTJIEBOJIOB, aMUHOB, aMUHOKHCIIOT);

—-  ycmauaenueéams  3aBUCHUMOCTh  OKOHOMHKH  CTpaHbl OT  JIOOBIYH,
TPAHCTIOPTUPOBKHU U MEePePabOTKH YTIIEBOIOPOTHOTO CHIPhs (HEPTH ¥ IPUPOTHOTO
rasa);

—  DOKCHEPUMEHTAJIbHO 100meepx#coams COCTaB W CBOMCTBA Ba)KHEUIIHX
MIPEACTaBUTENCH M3YYCHHBIX KJIACCOB HEOPTaHWYECKUX U OPTAaHMYECKHX BEIICCTB
C coOJro/IecHreM TMpaBWJI TEXHUKHA O€30MaCHOCTH I PabOThl ¢ XUMHUYCCKUMHU

BEIIIECTBAMH U JTAOOPATOPHBIM 00OPYI0BAHHEM;
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— Xapakmepu3o6ams CKOPOCTb XUMHUYECKOM peakiuu U €€ 3aBUCUMOCTb OT
pa3INYHbIX (AKTOPOB;

— Xapakmepu3zo8ams XUMUYECKOE PABHOBECHE U €0 CMEUICHUE B 3aBUCUMOCTH
OT pa3MYHBIX (aKTOPOB;

— npousooums pacu€Thl MO0 XUMUUYECKUM (QOpMyJaM U ypaBHEHUSM HAa OCHOBE
KOJIMYECTBEHHBIX OTHOIIEHUN MEXy YHACTHUKAMHU XUMUYECKUX PEaKIUi;

— cobnodams TpaBUiIa HKOJOTUUECKON 0€30MaCHOCTH BO B3aMMOOTHOIIEHUSIX C
OKpyXarolled cpeol mnpu oOOpallleHWdu C XUMHYECKMMHU  BEIleCTBAMH,
MaTepUaJlaMH U ITPOLIECCAMH.

Boinycknuk na 06a3060m ypoeHne noiyuum 603IMOHCHOCHIb HAYYUMbCA:

— UCNOIb308aMb METOJIbl HAYYHOI'O IMO3HAHMS NPH BBINOJIHEHUH MPOEKTOB H
y4eOHO-UCCIIEI0BATENbCKUX 3a7a4 XUMUYECKON TEMaTUKU;

— NpocHO3Upoéams CTPOCHHE M CBOWCTBA HE3HAKOMBIX HEOPraHUYECKUX MU
OpraHUYECKUX BEUIECTB HA OCHOBE aHAJIOTUH;

— NPOCHO3UPOBAMb TEYEHUE XUMUYECKHUX MPOLECCOB B 3aBUCUMOCTH OT yCIIOBUM
UX IPOTEKaHUs U MpeAIaratb CocoObl yIpaBiIeHUs STUMU MPOLIECCAMU;

— YCMaHaeIu6ams B3aUMOCBSI3M XUMHUHU C MpPEeIMETaMHU T'YMaHUTApHOTO LIMKJIA
(s13BIKOM, TUTEPATYPOU, MUPOBOM XYI0KECTBEHHOUN KYJIbTYpPOH);

— packpvieams poOJIb  XMUMHYECKUX 3HAHMM B OyAylmed MNpaKTHYECKOM
NEeSATENbHOCTH;

— packpuléampb poJib XUMUYECKUX 3HaHMM B (OPMUPOBAHUU HWHIUBUAYaTbHON
00pa3oBaTeNbHON TPAEKTOPUU;

— NpOcHO3UpO8ams CHOCOOHOCTh HEOPTaHMYECKUX W OPraHUYECKUX BEILECTB
MPOSIBIISATh OKUCIIUTEIbHBIE W/WIM BOCCTAHOBHUTEIbHBIE CBOMCTBA C Y4ETOM
CTENeHEH OKUCIIEHHS 3JIEMEHTOB, 00pa3yIOLIUX HX;

— apaymeHmuposams €IUHCTBO MHpA BELIECTB YCTAHOBIEHUEM I'€HETHYECKOU
CBS3U MEX1y HEOPraHMYECKUMU U OPraHUYECKMMHU BEIlIeCTBAMMU;

— @rademb XUMHUYECKUM S3BIKOM JUUIsi OOOTalIEHHs] CJIOBApHOrO 3amaca |

Pa3BUTHUA PCUH,
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— Xapakmepu306amsb CTAHOBIICHHE HAYYHOW TEOPUU HA IPUMEpPE OTKPBITHS
[lepponnyeckoro 3akOHa M TEOPUHM XHWMHYECKOTO CTPOEHHS OpraHu4eCKUX
BEIECTB;

— KPUTHYECKH OMHOCUMbCA K TICEBIIOHAYYHOM XMMHYECKOW HMH(pOpMALHH,
MOJIy4aeMOM U3 pa3HbIX UICTOYHUKOB;

— nouumams TI00AJIbHBIE NPOOJIEMBI, CTOAILIUE TMEPEA  YEIOBEYECTBOM
(3KO0JIOrMYECKHUE, IHEPIrETUUECKUE, CHIPBEBBIE), U npediazams IMyTH UX PELICHUs, B

TOM 4YHCJIC U C ITIOMOIIIBIO XMMHH.
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KpuTtepun nu HOpMbI OLIEHKH 3HAHUIA 00y4aI0IMXCH

1. Ouenka ycTHOTO OTBETA.

OtMmeTka «5»:
- OTBET MOJIHBIN U IPaBUJIbLHBIA HA OCHOBAHUH U3YYEHHBIX TCOPUIA;
- Marepual HU3J0KEH B OINPEICICHHON JIOTMYECKOM TMOCIe0BATEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSTECIILHBIN.

OtBet «4»;
- OTBET IOJIHBIN U MPABUJIbHBIN HA CHOBAaHWM U3YYEHHBIX TCOPUIL;
- MaTepuasl U3JI0KE€H B OINPEJICICHHON JIOTUYECKON MOCIIeI0BATEIbHOCTH, MpHU
ATOM JIONYIICHBI JBE-TPH HECYIIECTBEHHBIC OIMMOKH, MCIpPaBICHHBIE MO TpeOo-
BAHUIO YUUTEIIS.

OtmeTka «3» :
- OTBET NOJIHBIA, HO MPHU ATOM JIONYIIEHA CYIIECTBEHHAs OMIMOKAa WA OTBET
HEIIOJIHBIN, HECBSI3HBIM.

OtMmeTKa «2» :
- TIpU OTBETE OOHAPY)KCHO HETMOHMMAHHUE YYalldMCS OCHOBHOTO COJEp KaHUs
y4eOHOTr0 Marepualia Wid JOMYIIEHbl CYIIECTBEHHBIC OIIMOKHU, KOTOPBIE yda-
IIUHACS HE MOKET MCIPABUTh MPU HABOJAIIMX BOMPOCAX YUYUTENsA, OTCYTCTBHUE
OTBETA.

2. OueHKa dKCIepUMEHTAIbHBIX YMEHUMN.
OreHKa CTaBUTCA HA OCHOBAaHWM HAOJIONCHHUS 3a Y4YallUMHCS W MHCHbMEHHOTO
oTdeTa 3a pabory.
OtMmeTKa «5»:
- paboTa BBINOJHEHA IMOJHOCTHIO W TPABWIBbHO,  CJI€JaHbl TPaBUJIbHbBIC
HaOIIOCHUS Y BEIBOJBI;
- DKCIIEPUMEHT OCYIIECTBJIEH M0 IJIaHy C Y4YE€TOM TEXHHKH O€30MacCHOCTH U
npaBuJl pabOTHI C BEIIECTBAMU U 00OPYOBAHUEM;
- TPOSIBJICHBl OPTraHU3alMOHHO - TPYJOBBIE YMEHUS, MOAAECPKUBAIOTCS YUCTOTA
pabouero Mecta U opsAI0K (Ha CTOJIE, 9KOHOMHO UCTOJIb3YIOTCS PEaKTUBHI).

OtMmeTka «4»:
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- paboTa BBIMOJIHEHA MPABUILHO, CJEJIaHbl PABIIbHBIC HAOIIOICHHS U BBIBOIHI,
HO TIpM OTOM DOKCIEPUMEHT TPOBEJACH HE TMOJHOCTHIO WM JOMYIICHBI
HECYIIECTBEHHBIC OMMOKHU B pPabOTE C BEMIECTBAMU U 000PYIOBAaHUEM.

OtMmeTka «3»:
- paboTa BBINOJHEHA MPABWIHBHO HE MEHEE YeM HAIOJIOBUHY WJIM JIOIYyIICHA
CyLIECTBEHHas] OMMOKa B XOJI€ DKCIEPUMEHTa B OOBACHEHUH, B OGOPMICHHUH
paboTHI, B COOJIOJICHMM TIpaBUJI TEXHUKH OE30MacHOCTH Ha paboTe ¢ Be-
IECTBaMU U 000PYyIOBaHUEM, KOTOpPasi UCIPABIISICTCS IO TPEOOBAHUIO YUUTENS.

OtMmeTKa «2»:
- JomylleHbl ABe (W 0ojee) CyIIECTBEHHBbIE OIIMMOKU B XOJI€: IKCIEPUMEHTA, B
00bACHEHHH, B OQOpPMIIEHUU PabOThl, B COONIOACHUM MPABHII TEXHUKU O€3-
OTIaCHOCTH MpH paboTe ¢ BElIECTBAMU M 000PYA0BAaHUEM, KOTOPBIC yUallTUNCs HE
MOKET HCIIPABHUThH JTAXKE M0 TPEOOBAHUIO YUUTEIIS;
- paboTa He BBITNOJHEHA, Y yJallerocs OTCYTCTBYET dKCTICPUMEHTAIbHBIC YMCHHUSI.
3. OrieHka yMEHHH peliaTh pacueTHBIC 3aJa4M.

OtMmeTtka «5»:
- B JIOTUYECKOM pACCYXXISHUM W PEIICHWH HET OIMOOK, 3a1aya pelieHa
paIMoOHAIBHBIM CITIOCOOOM;

OtMmeTka «4»:
- B JIOTHYECKOM PACCYXXIECHUHM M PCEIICHHsS HET CYIIECTBEHHBIX OIIMOOK, HO
3a/lauya pellieHa HepalMoHaJIbHBIM CIIOCOOOM, WM JOMYLIEHO He Oojee ABYX
HECYIIECTBEHHBIX OIIUOOK.

OtMmeTKa «3»:
- B JIOTMYECKOM pACCYXJICHHUM HET CYIICCTBEHHBIX OIIMOOK, HO JOMyIIeHa
CYIIIECTBEHHAS OITMOKA B MATEMAaTUYECKHUX pacueTax.

OtMmeTka «2»:
- IMEETCS CYIICCTBEHHBIC ONTMOKN B JIOTHYCCKOM PACCYKACHUHU U B PEIICHUMU.

- OTCYTCTBHC OTBCTA HA 3alaHUC.

4. OreHKa TUChMEHHBIX KOHTPOJIBHBIX PadoT.
OtMmeTka «5»:

- OTBET MOJHbINA U HpaBHHBHBIﬁ, BO3MOKHA HCCYIICCTBCHHAs omunoKa.



86

OtmeTKa «4»:

- OTBET HEMOJIHBINA WJIK JOMYIIIEHO He 00Jjiee ABYX HECYIIECTBEHHBIX OIITHOOK.

OtmeTKa «3»:

- paboTa BBHITIOJTHEHA HE MEHEE YeM HaIlOJIOBUHY, JIOIYIIEHA OJHA CYIIIECTBEH "Has
oImuOKa U IIPU ATOM JIBE-TPHU HECYIIIECTBEHHBIC.

Ot1meTKa «2»:

- paboTra BBHITIOJIHEHA MEHBIE YEM HAIOJOBHUHY WM COJEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIHOOK.

- paboTa He BBITIOJIHEHA.

[Ipu olileHKE BBHINOJHEHUS MUCHMEHHOW KOHTPOJBHOM paboThl HEOO"XOAMMO
YUYUTHIBATh TPEOOBaHUS €AMHOTO opdorpaduieckoro pexmuma.

5.011€HKa TECTOBBIX padoT.

TecTbl, cocTOsIIIIME U3 MSITH BOIMPOCOB MOYKHO UCMOJIb30BATH MOCJIE U3YUYEHUS
Kaxjaoro marepuana (ypoka). Tect u3 10—15 BompocoB wucCHomb3yercs st
nepuoudeckoro Koutposi. Tect u3z 20—30 BompocoB HEOOXOAMMO UCTIOIH30BAThH
JUIs U'TOTOBOT'O KOHTPOJIS.

[Ipu onleHMBaHUY UCTIONB3YETCS CIEAYIONIAs IIKaa: JJIsl TECTa U3 MSTHU BOIIPOCOB
* HET OIIMOOK — OLIEHKA «5»;

* OJIHa OITHOKA - OIIEHKA «4»;

* JIB€ OITMOKN — OIIEHKA «3»;

* TPU OIIUOKHU — OIICHKA «2).

Jnst recta u3 30 BOmpocoB:

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

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;

* 13— 18 npaBWIbHBIX OTBETOB — OIICHKA «3»;

* MeHbIIE |2 MpaBUIBHBIX OTBETOB — OLICHKA «2».

6. Ouenka pedepara.

Pedepar orienuBaeTcs 1o CIeIyONIIM KPUTEPHSIM:

* coOmtoieHre TpeOOBaHUH K €ro 0pOPMIICHHIO;

* HEOOXOJUMOCTh M JIOCTATOYHOCTH JIJISI PACKPBITHS TEMbI IPUBEIECHHON B TEKCTE
pedepara nabOpMAIUH;

® YMCHHC 06yqa}0merocsi CBO60,Z[HO n3jaraTb OCHOBHBLIC HJCH, OTPAXCHHLIC B
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pedepare;
* CIIOCOOHOCTh OOYYAOIErocsl MOHATh CYTh 3aJaBaCMbIX YYHTEIEM BOIPOCOB U

c(hOopMyIUPOBATh TOYHBIC OTBETHI HA HUX.

Kputepun onieHKM POEKTHON pabOTHI:

1.Kputepuii I. O6ocHOBaHME W TOCTaHOBKAa LEJH, IUIAHWPOBAHHUE IMyTeH e€
JTOCTHKEHUS (MAaKCUMYM & 0ajlioB)

*  Ilens He chopmynupoBana - 0 6.

*  llenp ompenenena, HO TUIaH €€ TOCTHXKEHUS OTCYTCTBYeET - 1-2 6.

*  llenb onpexeneHa, HO TIaH €€ TOCTHKEHUS JaH CXEMAaTUYHO - 3-4 0.

*  llens ompeneneHa, sSICHO ONMCaHa, AaH MOAPOOHBIN MUIaH €€ TOCTIKECHUS - 5-6

* llens ompeneneHa, SICHO omMHMcCaHa, JaH MOAPOOHBIN MUIaH €€ TOCTUXKEHUS,
MPOEKT BBIMOJIHEH TOYHO U MOCJIEI0BATEILHO B COOTBETCTBUU C IJIAaHOM - /-8 0.
2.Kputepuii 1I. Pa3nHooOpa3ue uHCMNONB30BaHHBIX HMCTOYHUKOB HHGOpMAINH
(MakcuMyM 6 O6aJLIIOB)

*  Hcnonws3zoBana MunumainbHas uapopmarnus — 00.

*  bBonpmas yacte npeacTaBieHHON HHPOPMAIIMK HE OTHOCUTCS K CYTH paOOThI
-1-2 6.

PaGota coaepXUT HE3HAUYMTEIBHBIM 00bEM TOAXOAIICH HHGOPMAIUA M3
OTPAaHUYEHHOTO KOJMYECTBa COOTBETCTBYIOIIMX HCTOYHUKOB - 3-4 6. Pabota
COJICPKUT I0CTATOYHO TOJIHYIO HH(POPMAIIUIO U3 IIUPOKOTO CHEKTPa MOIX OJSAITUX
UCTOYHHUKOB - 5-6 0.

3.Kpurepuii I11. CooTBeTCTBHE BHIOPAHHBIX CPEICTB IEIH (MAaKCUMYyM 6 0aJijioB)

*  3asBlICHHBIC B TPOEKTE LEIH HE JOCTUTHYTHI - 0 6.

*  bonpmas yactb pabOTBl HE OTHOCUTCS K CYTH TPOEKTa, HEaJIEKBATHO
no00paHbl UCIIOJIb3yeMbIe cpeicTBa - 1-2 0.

* B oCcHOBHOM 3asBIEHHBIC 1I€JIM MMPOEKTA JOCTUTHYTHI, BHIOPAHHBIE CPEICTBA B
1I€JIOM HOIXOJSIINE, HO HE IOCTATOYHBIE - 3-4 0.

 Paborta muenoctHasi, BBHIOpaHHBIE CPEJCTBA JIOCTATOYHBI W MCIOJb30BaHbBI

yMeCTHO ¥ 3(PpeKTUBHO - 5-60.
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4 Kputepuii V. TBopueckuid 1 aHaAIMUTHYECKUH MOJAXOJ K padore (MakcUMyM 8
0ayioB)
 Pabota He COIEPXUT JIMYHBIX Pa3MBIIUICHUWH M NPEICTaBIsECT COOOM
HETBOpUECKOEe oOpaleHue K TeMe mpoekra - 0 0.
« PabGota copepXuT pa3MBIIUICHUS  ONUCATENBHOTO  XapakTepa, He
HCIIOJTH30BaHbl BO3MOYKHOCTH TBOPUYECKOTO 1moaxoa -1-2 0.
* B pabote npennpuHsaTa cepbe3Has MONbITKA K Pa3MBIIIJICHUIO U MPEICTABIICH
JUYHBIA B3TJISAJ Ha TEMYy TPOEKTa, MPUMEHEHBI JJEMEHThI TBOPUECTBA, HO HET
CephE3HOTO aHanm3a - 3-4 0.
« Pabora oTinM4aercs TBOPYECKUM  MOJAXOJIOM, COJEPKUT  IIIyOOKHE
Pa3MBITIUICHHSI C 3JIEMEHTAMU aHAJTMTUYSCKUX BBIBOJIOB, HO MIPEIITPUHATHIN aHAIIN3
HEJIOCTATOYHO TTy0OoK - 5-6 0.
e PabGorta oTiinuaercs ryOOKMMU Pa3MBIIUICHUSIMUA U aHAJIM30M, COOCTBEHHBIM
OpUTHMHAJIBHBIM OTHOILLIEHUEM aBTOpA K UJEe NpoeKTa - /-8 0.
5.Kpurepuit V. CoorBercTBUE TpeOOBaHUAM 0hopMIiIeHUS (MAKCUMYM 6 0aslioB)
*  IlucemeHHast 4aCTh MPOEKTa OTCYTCTBYET - () 0.
* B mnucemeHHoli yact pabOThl OTCYTCTBYET YCTAHOBIICGHHBIE MpaBUIIAMU
MOPSAZIOK U YeTKask CTPYKTYpa, NOMYIIEeHbI onOKku B ohopmiiennn -1-2 6.
IlpeanpussTel MOMBITKK  O(QOPMUTHL pabOTy B  COOTBETCTBHH  C
YCTaHOBJICHHBIMU TIpaBUJIaMU, TIPUJIATh € COOTBETCTBYIOIIYIO CTPYKTYpYy -3-4 0.
Pabota oTiMuaeTcsi Y4eTKUM U TPaMOTHBIM O(hOpMIIEHHEM B TOUHOM COOTBETCTBHUH
C YCTaHOBJIEHHBIMH MPaBUIAMHU - 9-6 0.
6.Kpurepuit VI. Ananus nporecca u pesyibrata paboTsl (MakCUMyM 6 OaIIOB)
*  He npeanpuHATHI TOMBITKA TMPOaHATU3UPOBATH MPOIIECC U PE3YJIBTAT pabOTHI
-00.
*  Amnanus mporiecca U pe3ynbrara paboThl 3aMEHEH OMMCAHUEM XO0/1a U TIOpsIKa
pabortsl - 1-2 6.
« IlpeacraBnen mocienoBaTeIbHBIM, MOAPOOHBI 0030p XoJaa pabOTHI IO
JIOCTHKEHUIO 3aABJICHHBIX 11eieil - 3-4 0.
 IlpeacraBnen wucdepmbIBaOmMUA 0030p Xoda pabOThl C  aHAIU30M
CKJIAJIBIBAIOIITUXCS CUTYAIui - 5-6 0.

7.Kputepuit VII. JInunas 3auHTEpeCOBaHHOCTH aBTOpa (MaKCUMyM 6 OaIIJIOB)
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*  Pabota ma6noHHas, mokassiBaronas GopMaibHOE OTHOIIIEHUE aBTopa - 0 0.
*  Pabora HecamocTosITeNbHAsA, JEMOHCTPUPYIOIIAsl HE3HAUUTEIbHBIH HHTEPEC
aBTOpa K Teme npoekra -1-2 6.
 PabGora camocrosTenbHas, JEMOHCTPHUPYIOIIAs OIpPENEICHHBI HHTEpEC
aBTOpa K padote - 3-4 0.
 PaboTa NOTHOCTHIO CaMOCTOATEIbHAS, JIEMOHCTPUPYIOUIAs MOJIMHHYIO
3aMHTEPECOBAHHOCTH U BOBJIEUYEHHOCTh aBTOpaA - 5-6 0.
8.Kputepuii VIII. KauectBo mpoBeaenus npe3eHTanuu (Makcumym 6 6asioB)
»  Ilpesenranus we npoeaeHa — 00.
*  Marepuan HU3JI0KEH C YYETOM perjaMeHTa, OJIHAaKO aBTOpY HE YIajoch
3aMHTEpecoBaTh ciymiarenei -1-2 6.
*  ABTOpYy yJanoch BbI3BaTb MHTEPEC ayJAMTOPUM, HO OH BBIIIET 3a pPaMKHU
periaMenTa - 3-4 0.
*  ABTOpY yAalOCh BBI3BAaTh HHTEPEC Ay TUTOPUH U YIOKHUTHCS B PETIAMEHT - 5-
6 0.
9.Kpurepuii [X. KauecTBO mpoeKTHOTrO MpoayKTa (MakCUMyM 6 0asioB)
. [IpoexTHBIi MpoayKT OTCYTCTBYET - 0 6.
*  IlpoexTHbIi MPOAYKT HE COOTBETCTBYET 3asIBIICHHBIM LIEJISAM, 3cTeTHKE -1-2 6.
*  IIpoaykT HE MOTHOCTHIO COOTBETCTBYET TpeOOBaHUSIM KadecTBa - 3-4 0.
*  IlpoayKT MONHOCTBIO COOTBETCTBYET TpPEOOBaHUSM KauecTBa (ICTETUYEH,
yA00€H B UCIOJIb30BAaHUHU, COOTBETCTBYET 3asIBICHHBIM LIETISIM) - 5-6 O.
10. Kputepuii X. ['myOuHa pacKkpbITUsi TEMBI POEKTa (MaKCUMyM 6 OAJIIIOB)
*  Tema mpoekra He packpsita - 0 6.
*  Tema nmpoekTa packpbiTa ¢pparMmeHtapHo -1-2 6.
*  Tema nmpoekTa packpsiTa, aBTOp MOKa3aj 3HAHUE TEeMbl B paMKax IIKOJIbHOU
nporpammsl - 3-4 0.
« Tema mpoekra pacKpblTa HCUYEPIBIBAIONIE, aBTOP MPOIAEMOHCTPUPOBAI
riryOOKHe 3HaHUs M0 TeMe MPOeKTa - 5-6 6.

Makcumym 64 Ganna

Tembl npoexToB (10 kiaacc)

1. Kuzwp u pgesrenvHOCTh byrnepoBa (Tema «OcHoBHble mnonoxenus TXC



90
A.M. BytiepoBay).
2. YauBuTeNnbHAs UCTOPUS OTKPHITHS Kayudyka. (Tema «AlkaareHb»).
3. Anpaeruapl B MEIUIIMHE. AJBICTUIBI KaK MTPOMBIIUICHHBIC SABI. AJIbIECTHIBI
B napdromepun. (Tema « AJTbICTHIBI).
4, Kieit nammx O6alOymek u geaymek. ['moko3a — Oartapes xu3Hu. (Tema
«YTIEBOIBI»)

5.  benku — ocHoBa xxu3Hu. (Tema «benkuy)

TemaTuka MHIMBUAYAJBHBIX NPoeKkTOB (10-11 KiIaccesl)

. buorexHonorus u renHas nHxxeHepus — TexHosorun XXI Beka.

*  HanoTexHosiorusi Kak NPUOPUTETHOE HANpaBJICHUE PA3BUTUS HAYKH U
npousBocTBa B Pocculickon ®denepanuu.

*  CoBpeMeHHbIE METO/Ibl 00€33apakKUBaHUs BOIBI.

*  AtoTponus METaJlJIOB.

. Kuznsb u gearensHocts J[.M.Menneneena.

*  «llepuoguyeckomy 3akoHy Oyayliee He TPO3UT Pa3pPYLIEHUEM...»

*  Cunres 114-ro anementa — Tpuymd pOCCUNCKUX (PU3UKOB-SIIEPITUKOB.

. H3otonsl Bogopoaa.

*  Hcnosb30BaHuE paIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LETISX.

*  PeHTreHOBCKOE U3JIyYEHUE U €r0 UCTI0JIb30BAHUE B TEXHUKE U MEJULINHE.

*  Ilmazma — 4eTBEpPTOE COCTOSIHUE BEIIECTBA.

*  AMopdHbIe BeliecTBa B IPUPOJAE, TEXHUKE, OBITY.

* Oxpana  oOkpyxawomed cpeabl OT  XUMHUYECKOTO  3arps3HEHUS.
KosmnuecTBeHHBIE XapAKTEPUCTHUKY 3arPS3HEHNS OKPYXKAOIIEH CPEIBI.

*  IIpumenenue TBepaOrO M ra3o06pazHoro okcuna yriaeposaa (IV).

*  3amura 030HOBOTO 3KpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

* I'pyboaucnepcHble CUCTEMBbI, WX KiIacCU(PUKaLMUs W HCIOJIH30BAHHE B
MpoeCCUOHATIEHOMN S TEIHHOCTH.

. KocMmernueckue remnm.

*  IlpumeHeHue CyCleH3UN U DMYJIBCUU B CTPOUTEIILCTBE.

*  MuHepabl U TOPHBIC TTOPOJIBI KAK OCHOBA JIUTOCHEPHI.

*  PacrtBopsl Bokpyr Hac. Turibl pacTBOPOB.
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*  Bopja kak peareHT u cpena Ajisi XMMHAYECKOrO IPOIIECCa.
*  JXwussb u gearensHocTh C. AppeHuyca.
*  Bxilag OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUH BJIECKTPOJIUTHYECKON
IUCCOLIAA LUU.
*  YcTpaHeHue KECTKOCTH BOAbI HA POMBIIUICHHBIX MPEANTPUATHSIX.
*  CepHnas KHCIIOTa — «XJI€0 XUMUYECKON TPOMBIIIIICHHOCTH.
*  Hcnonb3oBaHME MHHEPAIBHBIX KHUCIOT Ha MNPEANPUITHAX Pa3IAYHOIO
npodus.
*  Oxcuabl ¥ CONMM KaK CTPOUTEIIbHBIE MaTEPHUAIbI.
. Uctopus rurca.
*  IloBapeHHas COJIb KaK XUMUYECKOE CHIPHE.
*  MHoronaukuii kKapOOHAT KalbIUs: B IPUPOJIE, B MPOMBIILIICHHOCTH, B OBITY.
*  Peakiuu ropeHust Ha TPOU3BOJICTBE U B OBITY.
*  BupryansHO€ MOJIEIMPOBAHNE XUMUYECKUX MTPOLECCOB.
*  DJEKTPOIU3 PACTBOPOB ANEKTPOIUTOB.
*  DJEKTPOIMU3 PACILIABOB JIEKTPOJIUTOB.
*  IIpakTuueckoe IIPUMEHEHHUE AIEKTPOJIN3A: paduHUpOBaHUE,
rajbBaHOIUIACTHUKA, TAIbBAHOCTET UL
*  Hcropus nonydeHus: U NPOU3BOJICTBA ATFOMUHUS.
e DIEKTPOJHUTHYECKOE MOTyYeHUE U paQUHUPOBAHUE MEIH.
. Kuznb u gesarensHoCTh 1. JI9BH.
* Pomp wMmeTamnoB B HCTOpUM 4YelNOBEYECKOW muBHiIM3auuu. HMceropus
OTEYECTBEHHOW 4epHOWl  MeTtautyprud. COBPEMEHHOE  METAJLTypruyecKoe
MPOU3BOCTBO.
. Hctopus oTeuecTBEHHOM IBETHOM METAJUTypruu. Posib METaIUIOB U CILIaBOB B
Hay4YHO-T€XHHYECKOM IIPOrpecce.
*  Koppo3us MeTajioB U CIIOCOOBI 3aIUTHI OT KOPPO3HHU.
*  HWueptHbie unu 651aropoHBIC Ta3bI.
. Posxparomye coinmu — rajaoreHsbl.
. HcTopus mBenCKOW CIUYKH.
*  Hcropust BOSHUKHOBEHUS U Pa3BUTHSL OPraHUYECKOU XUMUMU.

*  JXwussb u gearensHocTh A. M. byTtieposa.



92
. Buranmu3m u ero kpax.
* Poib OTEYECTBEHHBIX YYEHBIX B CTAHOBICHUM M Pa3BUTHUH MHPOBOU
OPTraHUYECKON XUMHH.
*  CoBpeMeHHbIE MPEJICTABICHUS O TEOPUH XUMHYECKOTO CTPOECHUSL.
*  DKOJIOTMYECKHE ACHEKTHI UCIIOIb30BaHUS YTIIEBOJOPOIHOTO CHIPHSI.
*  DKOHOMMYECKHE  AaCHEKThl  MEXJIYHApOJAHOTO  COTPYJHUYECTBA MO
UCIIOJIb30BaHUIO YIJIEBOAOPOIHOTO CHIPBSI.
*  Hcropust OTKpBITHS U pa3pabOTKU Ta30BBIX W HEPTIHBIX MECTOPOXKICHUN B
Poccuiickon ®@enepanum.
e  XuMHS YTJIEBOJIOPOJHOTO ChIPhS U MOsi Oyaymiasi mpodeccusi.
*  YriueBoJOpOJHOE TOIUIMBO, €TI0 BUJBI U HaA3HAYEHUE.
*  CuHTeTHYECKHE KaydyKH: UCTOPHUS, MHOTOOOpa3ue U MEePCIEKTUBHI.
*  Pe3uHOTEXHMYECKOE MPOU3BOJICTBO M €ro poJib B HAYYHO-TEXHUYECKOM
rporpecce.
*  (CapoyHO€E IPOU3BOJCTBO U POJIb XUMHH YTIEBOJOPOJIOB B HEM.
* Hedptp u ee TpaHCHOPTHUPOBKA KAaK OCHOBAa  B3aMMOBBITOJIHOTO

MCXKAYHAPOIHOI'O COTPYAHHUYCCTBA.
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JIner perucrpanum n3MeHeHHi K padouei

nporpamme

(Ha3BaHHe MPOrPaMMBbI)

(P.1.0. yunreis)

NoNe
11

JHara
N3menenus

[Ipuuuna
HU3MEHEHUS

CyTb U3MEHEHUS

KoppekTtupyronue aeiictBus




