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COJIEPKAHHUE
[TosicauTenpHas 3amucka
Metoauyeckrie 0COOEHHOCTH Kypca
OO0mast xapaKTepuCcTHKa Kypca
Mecto npeamera B yueOHOM IJ1aHE
JIM4HOCTHBIE, METAIPEIMETHBIE M IPEMETHBIC
pe3yabTaThl OCBOCHUS Kypca
Conepxanune kypca 10—11 kiraccoB. ba3oBbiii ypoBeHb
Coneprxanue kypca. 10 kimacc. ba3oBbiit ypoBeHb
Coneprxanue kypca. 11 knacc. ba3oBbliif ypoBEeHb
Temartnueckoe manupoBanue kypea 10 kimacca 6a30Boro
YPOBHSI
Tematuueckoe miaHupoBanue kKypca 11 kiacca 6a3oBoro
YPOBHS
Pexomennanmu 1o ocHaIeHu0 y4eOHOro mpoiecca
MarepuanbHO-TeXHUYECKOE 0OecTiedeHne KaOHEeTa XUMUU
[Tnanupyemblie pe3yabTaThl U3yUeHHUs yIeOHOTO

npeaMera « XuMHUs» Ha yPOBHE CpEITHEro 00Iero 00pa3oBaHus



IosscHUTEIbHAA 3aAIIHMCKA

I/ICXOIIHLIMI/I AOKYMEHTAMHU IJIs1 COCTABJICHUA pa6oqel71 IIporpaMMmsl SIBUJIIUCH:

1.

denepanbHbIii 3ak0H «O06 00pazoBanuu B Poccuiickoit @eneparum» ot
29.12.2012 Ne 273-®3 (B neficTByIOIIEH PEAAKIINHN ).

[Tpuxa3z MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit denepannu ot
17.12.2010 Ne 1897 «O06 yTBepxkieHnn GheaepaibHOTO roCcy1apCTBEHHOTO
00pa30BaTENBLHOTO CTAaHAAPTa OCHOBHOTO 00111ero 00pa3oBaHus» (C
VU3MEHEHUSMU U JIOMIOJIHEHHUSIMHU ).

[Tpuka3 MunuctepcTBa o0pa3zoBanus U Hayku Poccuiickoit @eaepanuu ot
17.05.2012 Ne 413 «O0 yTBep:K/I€HUU U BBEJACHUU B JICUCTBUE
(denepanbHOro rocy1apCTBEHHOI0 00pa30BaTeIbHOTO CTAHAAPTa CPETHETO
o011iero oOpazoBaHus» (C UBMEHEHUSIMU U JIOTIOJTHEHUSIMU ).

[Tpuka3z Munnpocsemenus Poccuu ot 20 mast 2020 r. Ne 254 «O6
yTBEpKJIeHUH (peiepaibHOro nepeyHs y4eOHUKOB, TOMYIIEHHBIX K
MCIIOJIb30BaHUIO MPU pean3alii UMEIOIIUX TOCYJapCTBEHHYIO
aKKpeIUTaIlMI0 00pa30BaTEIbHBIX MPOrPaMM HaYaJIbLHOTO OOIIETO,
OCHOBHOTO OOIIIETO, CPEAHETO 00111eT0 00pa30BaHUS OpPTaHU3ALUSIMU,
OCYIIECTBJISIONIMMU 00pa30BaTEIbHYIO IEATEILHOCTDY.

[Tpuka3z Munnpocsemenus Poccun ot 23 nexadbps 2020 r. Ne 766 «O
BHECEHUH M3MEHEHMH B (peiepalIbHbIN MepedeHb yUeOHNKOB, TOMYIIICHHBIX
K MCIOJIb30BAHUIO MIPH peaTM3aIiH UMEIOIUX TOCYAapCTBEHHYIO
aKKpeIUTALUI0 00pa30BaTEIbHBIX MPOTPAMM HAYAJILHOTO OOIIETO,
OCHOBHOTO 00111eT0, CpeHEro 001ero 00pa3oBaHus, YTBEPKICHHBIN
npukazoM MunnpocsemeHuss Poccnn ot 20 mast 2020 1. Ne 254».

MeTonnueckre peKOMEH IAlUU TI0 peau3alni 00pa30BaTEIbHBIX
porpamMM Ha4aJIbHOTO 00IIIer0, OCHOBHOTO OOIIIETO, CPETHErO 00IIEro
oOpa3oBaHus, 00pa30BaTEIbHBIX MPOTPAMM CPEAHETO MPO(HEeCCUOHATHFHOTO
oOpa30BaHUs U JOTIOTHUTEIHHBIX 001Ie00pa30BaTENBHBIX MPOTPaMM C
MPUMEHEHUEM DJICKTPOHHOTO OOYYCHHS M IUCTAHIIMOHHBIX
o0Opa30oBaTeIbHBIX TEXHOJOTHH (TIPHIIOKEHHUE K TUChbMY MHUHHCTEpCTBA
npocgeteHust P® ot 19 mapta 2020 roma Ne I'/1-39/04).

[IpumepHas ocHOBHast 00pa3oBaTeIbHas MPOrpaMma CpeIHEro 001ero
oOpazoBaHnus (ogo0peHa penieHueM ¢geaepaibHOT0 y4eOHO-METOINYECKOTO
o0beIMHEeHUS 110 001eMy 00pa3oBaHui0, MPoTokoJ oT 28.06.2016 N 2/16-
3)

Konuenuus npenoaaBanusi yaueOHOTo peaMera « XuMus» B
oOpa3oBaTenbHbIX Opranu3anusx Poccuiickoit @eneparyu, peaasu3yonmx
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OCHOBHBIE 00111e00pa3oBarenpHbIe MporpaMMmel (yTB. Pemenunem Komnerun
Munnpocsemenns Poccun, nporokon ot 03.12.2019 Ne [1K-4BH).

9. Metoauueckoe MUCHMO O MPEMNoIaBaHuU yU4eOHOTO MpeaMeTa « XUMUs» B
o011e006pa3oBaTeNIbHBIX Opranu3anusax SpociaBckoi oomactu B 2022—2023
YU.T.

10. OcHOBHO¥ 00pa30BaTEIHHON MIPOTPAMMBI CPETHETO 00IIEro 00pa3oBaHMS
MOY Ilerposckoi COIIL.

11. Yuebnoro miana MOY Ilerposckoii COII.

YMK:

Pabouast nporpamma pa3padoTaHa Ha OCHOBE AaBTOPCKOM MPOrpaMMbl
O.C.I'abpuensina, coorsercrByoeii PeaepajbHOMY rocyJapCTBEHHOMY
o0pa3oBaTeJIbHOMY CTAHAAPTY CpeHero 001ero 00pa3oBaHus MO XUMMHH:

e Tadpuesasn O.C. Xumus. 10-11 knacebl. Paboune nporpamMmel.
Ipeamernasi inHusa yueoHukoB O.C. I'abpuensina, U.T'.

OcTpoymoBa, C.A. CiiagkoBa. ba3oBblii ypOBeHb

PaGouas mporpamma mnpenHasHaueHa Juisi u3ydeHus xumuu B 10-11  kraccax
OCHOBHOM  0011e00pazoBaTenbHON 1Kokl o yueOnukam O.C. INaGpuensna, WU.T.
OctpoymoBa, C.A. CmankoBa  «Xwumus. 10 kmacc», 0a3oBblii ypoBeHb. M.:
[Ipocsemenne, 2019, «Xumus. 11 kmacc», 6a3oBwiii ypoBeHb. M.: Ilpocsemienue,
2020r. VY4eOHuku COOTBETCTBYIOT denepanbHOMY roCyAapCTBEHHOMY
o0pa3oBaTeILHOMY CTAaHJAPTY CPEIHETO O0IIEero 00pa3oBaHus MO XUMUHU.

B paboueil mporpamme NpeaycCMOTPEHO pPa3BUTHE BCEX OCHOBHBIX BHJIOB
NESATETbHOCTH 00y4YaeMbIX, MPEJCTABICHHBIX B MpOTpaMMax [JIsi HAYaJbHOTO
o011ero U OCHOBHOTro 001miero odOpaszoBanusa. CojaepxaHue HacTosleld padouei
porpaMmMbl  UMEET OCOOCHHOCTH, OOYCJIOBJICHHBIC, BO-TIEPBBIX, MPEIMETHBIM
COJIep>KaHUEM U, BO-BTOPBIX, IMCUXOJOTHYECKUMHU BO3PACTHBIMU OCOOCHHOCTSIMHU
o0y4yaeMbIX.

[Ipy w3yyeHMM XWMHM BEIYIIYIO pPOJIb HWIpaeT IO3HaBaTeIbHAsA
nesaTeTbHOCTh. OCHOBHBIC BUBI YICOHOU NIEATEIHOCTH 00YyJaroNIuXCsl HA ypPOBHE
y4eOHBIX  JICWCTBHM  BKIIOYAIOT YMEHHE  XapaKTepU30BaTh, OOBICHSTH,
KJaccu(puIMpoBaTh, BIAACTh METOJAaMH HAyYHOTO ITO3HAHWS, IOJHO W TOYHO
BBIPOKATh CBOM MBICIH, apTyMEHTHPOBATH CBOIO TOYKY 3pEHHs, paboTaTh B
rpynmne, MpeAcTaBiIsITh U COOOLIATh XMMUYECKYIO HWH(MOpPMAIMI0 B YCTHOW H
MUCBMEHHON (hopmax U ap.

Opna u3 3a1a4 00y4YeHUs B CpeTHEHN MTKOJIe — MOATOTOBKA 00yUJaIOINXCS K


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

5)
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY >KM3HEHHOTO M MPO(ECCHOHATHLHOTO
nytd. OOydvarommecs IOHKHBI HAYYHTHbCS CaMOCTOSATEIBHO CTaBUTh LIETU H
OTIPEIENATh MyTHU UX JOCTHXKEHHUS, UCIIOJIb30BaTh NPUOOPETEHHBIN B IIKOJIE OIBIT
JIESITEIbHOCTH B PEAJIbHOM JKMU3HHU, 32 paMKaMH y4eOHOTO mpoIiecca.
CornacHo 00pa3oBaTeIbHOMY CTaHAAPTY, TJIABHBIC UeaU CPeoHezo 00u4e2o
00pa3zoeanusn cCOCTOST B:
1) ¢popMmHpOBaHMU TEIOCTHOTO TPEJACTABICHUS O MHPE, OCHOBAaHHOTO Ha

HpI/IO6péT€HHBIX 3HAaHUAX, YMCHUAX U criocobax JACATCIBbHOCTH,

2) TpuOOpEeTEeHNH OIbITa Pa3HOOOpPa3HOW JEATEIBHOCTH, OIBITA TO3HAHUS H

CaMOIIO3HaHU:I,

3) mMoArOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpAa HWHIMBUIYATHHOM

oOpa3oBaTeabHON WK TPO(PECCHOHATILHOMN TPAeKTOPHUH.

Bonpmioii Bkiag B JOCTHKEHUE JTHUX LIENIEH CpeHEro ooOmero oopa3oBaHUs
BHOCUT U3ZYUYEHUE XUMUU, KOTOPOE IPU3BAHO 0OEeCneUUmD:
1) dopmupoBaHHE CHCTEMbl XUMHUUECKHUX 3HAHMHA KaK KOMIIOHEHTa €CTECTBEHHO-

Hay4YHOU KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTU OOYYAIONIMXCS, WX HHTEIUICKTYyaJbHOC U HPABCTBEHHOE
COBEPILEHCTBOBAHNUE, (POPMUPOBAHUE Yy HUX 3KOJOTUYECKH IIeJ1eCO00pa3HOro

MOBEJICHUS B OBITY M TPYIOBOM JCSATEIBHOCTH;

3) BBIpaOOTKY Yy OOydaromuxcs IOHHMaHUSA OOIIECTBEHHOW MOTPESOHOCTH B
pPa3BUTHHM XUMHH, a Takke (OPMHUPOBAHHUE Yy HUX OTHOIICHHUS K XMMHHU KaK K

BO3MOXXHOM 00J1acTH OyayIiel mpakTUIeCKON AesITeIbHOCTH;

4) bopmupoBaHrMe  yMeHHs ~ O€30MacHOrO  OOpalieHWs C  BEIICCTBaMH,

HCIIOJIb3YCMBIMH B HOBCC}IHCBHOﬁ KHN3HHU.

Henamu usyuenua xumuu 6 cpeonent wKone A6AA0MCA.

1) dopmupoBaHuEe Yy ydYamIMXCA YMEHHS BHICTh W TOHHUMATh IICHHOCTB
oOpa3oBaHMsI, 3HAYMMOCTh XHMHUYECKOTO 3HAHHUS s KaXKIOro 4YeIOBEKa,
HE3aBHCHMO OT €ro Hpo(ecCHOHAIbHON IEeSATENIbHOCTH; YMEHHUS pas3indaTthb

q)aKTBI M OLCHKH, CpaBHUBATL OILCHOYHBLIC BbBIBOJAbLI, BHUACTbL HX CBA3b C



2)

3)
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KpUTEPUSIMU OLEHOK M CBSA3b KPUTEPUEB C ONPEACIEHHOW CHCTEMOU

HEHHOCTEH, POPMYTUPOBATH M 0OOCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

(OpMHUPOBAHKE Y YUALIUXCS LIETIOCTHOTO MPEACTABIECHUS O MUPE U POJIM XUMUU
B CO3JaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTHHBI MHpPA; YMEHHUSA

OOBSACHATH OOBEKTHI H IMPOLCCChI Oprmammeﬁ I[GﬁCTBPITCJ'II)HOCTH —

IIPUPOJHON, COLMAIBHOM, KYJIbTYPHOM, TEXHHUYECKON CpEIbl, UCIOIB3Ys IS

9TOT'0 XUMHUYCCKHNC 3HAHUAA,

npuodpeTeHre 00y4yaroUIMMUCS OIbITa Pa3HOOOPAa3HOW JESATEIbHOCTH, OIbITa
IIO3HAHUSA W CaMOITO3HAHUS; KIIFOYEBBIX  HAaBBIKOB (KITHOYEBBIX
KOMIIETEHTHOCTEMN), HMMEIOIUX YHHMBEPCAIBHOE 3HA4YECHHWE I  Pa3IMYHBIX
BUJIOB JESTEIbHOCTHA, — HABBIKOB PEIICHHS MPOOJIEM, NMPUHATUS PEIICHHH,
IOMCKa, aHalu3a U 00pabOTKM MH(POpMAIM, KOMMYHUKATUBHBIX HaBBIKOB,
HAaBBIKOB HM3MEPEHMIl, HaBBIKOB COTPYAHUYECTBA, HABBIKOB 0OE€30MaCHOTO

oOpallieHusl C BEIIECTBAMU B MOBCEIHEBHOMN KU3HHU.
OO0uas xapakTepucTuKa Kypca

KonuyecTBO 4acoB, OTBEIEHHOE HAa U3yYEHHE XUMHH Ha 0a30BOM YPOBHE, U

COOTBETCTBHE OOpa30BaTEILHOMY CTAHAAPTY OMNPEACTWIN THIATEIbHBIA OTOOP

COAEPKAHUS Kypca XUMUU, ITO3BOJISIOLIETO:

COXPaHHUTh JTOCTATOYHO LEJIOCTHBIM M CHCTEMHBIM KypC XUMHH, KOTOPBIHA
(opMupoBanCcs Ha TPOTSKEHUHM JECSATKOB JIET KaK B COBETCKOM, Tak U B
POCCHICKOM IIKOJIE;

OCBOOOJUTH KypC OT U3JHIIHE TEOPETU3MPOBAHHOTO U CJIOXKHOTO MaTepHaa,

JUJIs1 OTPaOOTKH KOTOPOT'o TpeOyeTcs HeMaJIo BPEMEHU;

MaKCHMaJIbHO COKpPaTUTh Ty OMMCATEIbHYIO YacTh B COACpPXKaHUHM ydeOHOU
JTUCHMIUIMHBL, KOTOpast MO3BOJIsIeT 00ecnednTh NPO(UIbHBIA YPOBEHb 00YUSHHUS

IpeaMerTy;

BKJIIOYMTH B KypC Marepuall, CB3aHHBIN ¢ MOBCEIHEBHON KU3HBIO YEJIOBEKA, C
Oyayuiel mpoecCHOHANBPHONW NEATEIbHOCThIO BBIMYCKHHKA, HAMPSAMYIO HE

CBSI3aHHOU C XUMHUEUN.
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MeTomoI0THYecKOil OCHOBOM MOCTPOEHUSI y4eOHOTO COIepKaHus Kypca
XUMUH JIJIS1 CPEHEHN MIKOJBI 0a30BOTO YPOBHS SBUJIACH M€ HHTETPUPOBAHHOTO

Kypc¢a, HO HC CCTCCTBO3HAHM:, 4 XUMHH.

CtpykTypa mpemyiaraeMoro Kypca pemiaeT JBE MpoOJIeMbl WHTETPAIMHA B
OOy4eHHH XUMUU: TMepBas — BHYTPUIIPeAMETHasi HMHTerpaumus, BTOpas —
MesKIpeIMeTHAas.

BuyTpunpenMmerHass MHTErpaiusi ONPENEISieT CISAYIONYI0 O04epENHOCTh
W3YUYECHUS pa3/iesioB XUMHH: BHAYalle U3y4yaeTcs OpraHudeckas XUMHs, a 3aTeM —
obOmass xumusi. Takoe CTPYKTypupOBaHHE OOYCJIOBJICHO TE€M, 4YTO 000OIlEeHHE
COZICpKaHUsl TpeaMeTa TO3BOJSET Ha 3aBepIIaloiieM dTane cQOopMHUpPOBATH Y
BBIITYCKHUKOB CpPEIHEN IIKOJIbI MIPEICTABICHUE O XMMUHU KaK O LEJIOCTHOW HaykKe,
MoKa3aTh EJAMHCTBO €€ TOHATHH, 3aKOHOB W TEOpUW, YHHBEPCATbHOCTH U
MPUMEHUMOCTH UX KaK JIJI1 HEOPTaHUYECKOM, TaK U JIJIs OPraHMYECKON XUMUHU.

Me:xknpeaMeTHasi HHTerpamus O3BOJISIET, ONUPAsCh HA 3HAHUS 110 XUMUH,
OOBEIUHUTH 3HAHUSA MO (QU3NKe, OUOJIOTHUU, reorpauu, SKOJOTMU B €IAUHOE
NOHMMAaHUE TNPUPOABI, T. €. CHOPMHUPOBATH LEIOCTHYIO €CTECTBEHHO-HAYUYHYIO
KapTHHY OKPY’KaOIIEro Mupa. DTO MO3BOJUT CTapUICKIACCHUKAM OCO3HATh, UTO
0e3 3HaHWU MO XUMHH BOCTIPHUATHE OKPYKAIOIIEro Mupa OyIeT HEMOJIHBIM H
yIIepOHbIM, a JI0JIM, HE TOJYYUBILINE TAaKUX 3HAHWM, MOTYT CTaThb HEOCO3HAHHO
OMAacCHBIMM, TaK KaK XHMHYECKH HETpaMOTHOE oOOpalieHne ¢ BelIeCTBaMH,
MaTepuajgaMH U IMpoLeccaMy NMPeACTaBIsAeT yrpo3y s )KU3HHU.

Kpome 5Tux nOByX BeAyHIMX HWHTETPUPYIOUIMX HACH, B Kypce XHUMHHU
peanusyercs ewme oAHa A — WAed UHmMe2payuu XUMUYECKUX 3HAHUL C
2YMAHUMAPHLIMU — OUCYUNIUHAMU. ~ WCTOpUEH,  JUTEpaTypoil, = MHUPOBOM
XYIOKECTBEHHOM KyJNbTYpOH. OTO, B CBOK OYEpEAb, IO3BOJISIET CPEICTBAMU
y4eOHOro IMpeaMeTa 1Moka3aTh pojib XUMUU U B COIIMAJIHON cepe uenoBeYecKoit
NEeSTENIbHOCTH, T. €. MOJHOCTHIO COOTBETCTBOBaTh HAESIM 00pa30oBaTEbHOTO
cTaHjaapra.

OcobOeHHOCTH cofepKaHud OOydYeHUs XUMHM B CpeAHeH (MOJHOM) MIKoJe
OOyCIIOBJIEHBI CIEeUM(UKON XHMUM KaK HAyKd M TOCTABICHHBIMHU LEISIMHU.
OCHOBHBIMH TIpOOJIEMaMU XHMHUH SIBIISIIOTCSI M3YYEHHE COCTaBa M CTPOEHUs

BCIICCTB, 3aBUCHMOCTH HX CBOWMCTB OT CTPOCHHUA, IIOJIYUYCHHC BCIICCTB C
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3aJJaHHBIMU CBOMCTBaMH, UCCIICIOBAHUE 3aKOHOMEPHOCTEW XUMUUYECKUX PEaKIUn
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n HYTeﬁ YHpPaBJIICHUA UMW B HCJX IMOJYUYCHHA BCUICCTB, MAaTCPUAJIOB N DHCPIHU.

[ToaToMy B pabouedl mnporpaMme IO XUMUU HAlUIM OTPaKEHUE OCHOBHBIC

COACPKATCIIbHBIC JIMHUU

((BCHICCTBO» — 3HAHUA O COCTAaBC M CTPOCHHUU BCUICCTB, UX (bI/ISI/I‘-IGCKI/IX )41

XAMHYCCKUX CBOMCTBAX, OMOJOTHYCCKOM JACHCTBUH,

«XUMHYECKast pCakuus» — 3HAHUA 00 YCIOBUAX, B KOTOPBIX IIPOABJIAIOTCA
XMMHUYECKHE CBOMCTBA BCIICCTB, crocoobax yYHpaBJICHUA XHUMHWYCCKUMU

POIECCaMU;

((HpI/IMCHCHI/Ie BCIICCTB» — 3HAHUA H OIIBIT Hp&KTPI‘-I@CKOﬁ JACATCIBHOCTH C
BCUICCTBAMHU, KOTOPLIC HauOoJIee 9acTo IMPUMCHATCA B HOBC@I[HGBHOﬁ KHU3HU,
IMUPOKO HCIIOJB3YIOTCA B IIPOMBINUICHHOCTH, CCJIIbBCKOM XOSHIZCTBG, Ha

TPAHCIIOPTE;

«SI3BIK XMMHM» — CUCTE€Ma BaXHEWUIIMX MOHATUH XWMHUU U TEPMHUHOB, B
KOTOPBIX OHU OMMUCHIBAKOTCS, HOMEHKJIATYpa HEOPTaHUYECKUX BEIIECTB, T. €. UX
Ha3BaHUs (B TOM YHUCJIC U TPUBUAJIBbHBIC), XUMHYECKHE (DOPMYJIBI M ypaBHEHHS,
a TaKk)Ke MpaBumia TepeBoda MHOOPMAIMM C €CTECTBEHHOTO S3bIKa Ha SI3BIK

XUMHUU U 00paTHO.

Mecto npeamera B yueOHOM IJIaHe

denepalnbHbIN roCyaapCTBEHHBIN o0pasoBaTenbHbIN CTaHAapT

MpelyCMaTPUBAET U3yYEHUE KypCca XUMHUU B CPEIHEN IIKOJIE KaK COCTABHOM YacTH

npeaMeTHon obsactu « EcTecTBeHHO-HAYYHBIE TIPEIMETH.

B 6a3zucHoM ydeOHOM IIaHE CPEIHEW IIKOJIBI XUMHUS BKJIIOYEHA B pasien

«Conepxkanue, popMupyeMoe y4aCTHUKaMHU 00pa30BaTEIILHOTO MPOIECCa.

PaGouass mporpamma 1o XUMHUHU JJIsi CpeAHEero o6mero oOpa3oBaHMs Ha

0a30BOM YpOBHE COCTaBJICHA U3 pacuéTa 4yacoB, YKa3aHHBIX B 0a3MCHOM y4eOHOM
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IiaHe o0meoOpazoBaTeNbHBIX opranm3anuii: 1 yac B Hepemo (68 dacos 3a jBa

rojia 00y4eHus).

JIn4HOCTHBIE, METANIPEAMETHBIE M NPeAMETHbIE Pe3YJbTATHI

OCBOEHHMSI Kypca

I{CHTCJ’ILHOCTB YUYUTCIIL B O6y‘{CHI/II/I XUMHUHU B CpCI[HGﬁ IIKOJIC HOJI’KHA OBITH

HarpaBJICHA Ha JOCTHIXCHHC O6y‘—IaIOHII/IMI/ICH CICaAyromux JIUYHOCHIHbBIX

pe3yibmamog:.

1)

2)

3)

4)

B IICHHOCTHO-OPUEHTAITMOHHON cpepe — 0co3HaHUue POCCUICKON TpaXJaHCKON

HACHTUYHOCTH, MMAaTPUOTHU3MA, YYBCTBA IrOPAOCTH 34 pOCCHfICKYIO XUMHUUYCCKYIO

HayKy,

B TPyAOBO cepe — ecomoeHocmb K OCO3HAHHOMY BBIOOPY JalbHEHIIEH

06p330BaT€HBHOﬁ TPAaCKTOPHUH U1 pr,HOBOﬁ ACATCIBHOCTH,

B TO3HaBaTEIbHON (KOTHUTUBHOM, HWHTEIUIEKTYallbHOW) cdepe — ymeHue
yOpPaBIATh CBOEH  IO3HABATEIbHOM  JEATENBHOCTBIO, 20MOBHOCMb U
cnocobnHocms K 00pa3oBaHWIO, B TOM 4YHUCJIE CamMo00pa3oBaHUIO, Ha
OPOTSUKEHUM BCEH KU3HHU; CO3HATEIbHOE OTHOLIEHHE K HENpPEepbIBHOMY
00pa30BaHUI0 KaK YCIOBUIO YCHEIIHOW MPOo(heCCHOHATBHON U OOIIECTBEHHOM

JIeSITCIIbHOCTH;

B cdepe cOepexeHus: 3J0pOBbS — HpuHAmue W peanusayus LIEHHOCTEH
30pOBOTO W 0€30macHOro 00pasza >KU3HH, Henpusmue BPEIHBIX MPUBBIYCK
(KypeHHs, yHOTpeOJICHUS aJKOrojs W HApKOTHKOB) Ha OCHOBE 3HAHHUU O

TOKCHUYCCKOM M HAPKOTHUYCCKOM )ICP'ICTBPIPI BCHICCTB,

Memanpeomemnvimu pe3yibmamamu OCBOCHUS BBIIMYCKHUKAMH CpeaHEH

IOKOJIbI KypCa XMMHHU ABJIAIOTCH:

1)

ucnojivbzoearnue YMeHI/Iﬁ N HAaBBIKOB PAa3JIMYHBIX BHIOB MO3HABATEIBLHOU
ACATCIBbHOCTH, 7#npumeHeHue OCHOBHBIX MCTOIOB IIO3HAHUA (CI/ICTCMHO-

WH(POPMAIIMOHHBIN aHaNIU3, HAOJI0ICHUE, U3MEPEHUE, TTPOBEACHUE



2)

3)
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9KCIICPUMCHTA, MOJICINPOBAHUC, HCCICAOBATCIILCKAA I[C?ITCJ'IBHOCTB) JJI

HU3YUYCHUS PA3JIIMYHBIX CTOPOH Opr}KaIOIHGﬁ ,HeﬁCTBHTGHBHOCTH;

é1a0enue OCHOBHBIMU HHTEIJICKTyalbHBIMH omnepanusaMu  (hopMyIupoBKa
TUIIOTE3, AHAJIU3 WM CHHTE3, CpPaBHEHUWE M CHCTeMaTu3auus, o0o0OleHue u
KOHKpETU3allis, BBISBJICHUE MPUYUHHO-CICICTBEHHBIX CBA3€H UM TIOHUCK

aHaJIOroB);

no3HaHue OOBEKTOB OKPYXKAIOMIETO0 MHpa OT OOIIEro uepe3 OCOOCHHOE K

CAUMHNYIHOMY,

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

peanuzanum;

5) ymenue omnpeneiasTh LENHM W 3aJadd  JIEATEIBHOCTH, BBIOMpATh CpEICTBA

6)

peain3anuu HEJIU U IIPUMCHATb UX Ha IIPAKTUKE;

UCNONIL306aHUE PATUYHBIX HMCTOYHUKOB JUISI  TOJIYYEHUS XUMHYECKOU
uH(dOopMaIuu, TOHUMaHUE 3aBUCUMOCTH COJIEP>KaHus U (OPMBI MPEACTaBICHUS

uH(pOpMaIUK OT LEeIe KOMMYHHUKAIMU U aApecara;

7) ymernue IpOAYKTUBHO OOIIATHCS U B3aMMOCHCTBOBATH B IIPOIECCE COBMECTHOM

8)

ACATCIIBHOCTHU, YUYWUTBIBATH IIO3UMIHUMH JPYIrUX Y4YaCTHHUKOB OCATCIIBHOCTH,

¢ PekTUBHO pa3peniaTh KOHPIUKTHI;

20MOBHOCMb U CIIOCOOHOCTh K  CAaMOCTOSITEJIbHOM — MH(OPMAIIMOHHO-
MO3HABATEILHON JEATENbHOCTHU, BKJIIOYas YMEHHE OPHUEHTUPOBATHCS B
pPa3UYHBIX ~ WCTOYHWKAX  WHPOpMAIMK, KPUTHYECKH  OIICHUBATH |

UHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYUAEMYIO U3 PA3IMYHBIX HCTOYHUKOB,;

9) ymenue WCMONB30BaTh CPEACTBA WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX

texHosoru (nanee — MKT) B pemieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U

OpraHU3allMOHHBIX 3a/a4 C COOJIIocHuEM TpeOOBaHUI SPrOHOMHKHU, TEXHUKHU
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0€30IacCHOCTH, TUTHEHBI, PecypcocOepeKeHtsl, MPABOBbIX M ATHUYECKUX HOPM,

HOpM HH(OPMAIIMOHHOM 0€3011aCHOCTH;

10) graoenue S3bIKOBBIMHU cpeacTBaMu, B TOM YHUCIC H A3BIKOM XHMHHU —

YMCHHC SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PCHUA, HUCIIOJIb30BATH
AJICKBATHBIC SA3BIKOBBIC CPCACTBA, B TOM YHCJIC U CHUMBOJIBHBIC (XI/IMI/I‘ICCKI/IG

3HaKH, (HOPMYIIBI U YPaBHEHHS).

Ilpeomemmuvimu pe3ynbmamamu V3y4yeHUss XUMHHM Ha 0a30BOM YypOBHE Ha

CTYIIEHH CPEAHEro o01ero 00pa3oBaHMs SIBISIIOTCSA:

=

B [TIO3HaBaTeNbHOU cepe
3nanue (noHuMaHue) N3y4eHHBIX TIOHSATHH, 3aKOHOB M TEOPHIA;

VMeHue ONUCHIBATh JIEMOHCTPALIMOHHBIE U CaMOCTOATENIBHO IIPOBEIEHHBIC
HKCIIEPUMEHTBHI, UCIOB3YS JIJIsl 3TOr0 €CTECTBEHHBIN (PYCCKH, pOAHOMN) A3BIK U

A3BIK XUMHH,

ymeHnue KHaCCI/I(l)I/IHI/IPOBaTB XUMHUUYCCKUC JBJICMCHTBI, IPOCTBIC W CJIOKHBIC
BCIICCTBA, B TOM YHUCJIC U OPraHUYCCKUC COCAMHCHNA, XUMHWYCCKHUC PCAKIIUU I10

Pa3HbIM OCHOBAHUAM,

YMeHUe XapaKTCPHU30BaATb HN3YyUYCHHBLIC KJIaCChbI HCOPIraHNYCCKHUX 141

OpPraHUYCCKHUX CoeﬂHHeHHﬁ, XUMHUUYCCKUC PCAKIINH,

2omoeHocCcnb IIPOBOIUTH XUMHYECKUI OKCIICPUMCHT, Ha6J'IIOI[aTI> 3a €TI0
IMPOTCKAHUCM, (bHKCPIpOBaTB PE3YJIbTAThI CaMOCTOATCIIBHOT'O u

ACMOHCTPUPYCMOT'O SKCIICPUMCHTA U JICJIdaTh BBIBO/IbI,

ymeHue (HOpMyIUpPOBaTH XHWMHUYECKHE 3aKOHOMEPHOCTH, TPOTHO3UPOBATH

CBOMCTBA HCU3YUYCHHBIX BCHICCTB 11O aHAJIOTHUH CO CBOMCTBaAMH HN3Y4YCHHBIX,

nOoUCK WMCTOYHMKOB XHWMHUYECKOM HH(OpMalMU, MOJIydeHHe HEoOXOIUMOn
uHpopmaluu, €€ aHaliu3, W3rOTOBJICHHE XHMMHYECKOr0 HWH()OPMAIMOHHOTO

MMPOAYKTA U €TI0 MMPC3CHTAIUA,
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8. 6nadenue 00s3aTeNHLHBIMU CIPABOYHBIMH MaTepuanamu: [lepuogmaeckoit
cucteMor xuMmuueckux anemeHToB J. 1. MenneneeBa, Tabnauiiei pacCTBOPUMOCTH,
AIEKTPOXUMHUYECKUM psoM HanpsHKEHUM METaJlJIOB, pAIOM
ANEKTPOOTPULIATEIBHOCTH — JJII XapAKTEPUCTUKHA CTPOCHUS, COCTaBa U CBOWCTB
aTOMOB XUMHUYECKHUX A1eMeHTOB |—IV nepruosoB 1 0o6pa3oBaHHBIX MU MPOCTHIX U

CJIOKHBIX BCIICCTB,

9. ycmamnosenenue  3aBUCHUMOCTH  CBOWCTB W  TMPUMEHEHHUS  BaKHEHIIHMX
OPraHUYECKUX COCIMHEHUM OT HUX XHUMHYECKOIO CTPOECHUsA, B TOM YHCIE U
OOyCJIOBJIEHHBIX XapaKTE€POM 3TOr0 CTPOEHUS (MPEaeIbHBIM WIA HENPEAEIbHBIM)

U HaM4MeM (PYHKITMOHAJIBHBIX TPYITIIL,
10. mooenuposarnue MoJieKyJsl HEOPTAaHUYECKUX U OPTAaHUYECKUX BEIIECTB;

11. nonumanue xuMuIECKOMN KapTHHBI MHpPa KakK HEOTHhEMJIEMOM 4acTH HGHOCTHOﬁ

Hay4YHOU KapTUHBI MUPA;

Il. B IIEHHOCTHO-OpPUEHTALIMOHHOU chepe — aHanru3 v oyeHKa MOCIECTBUMN IS
OKpYyJ)Xarolei cpeabl OBITOBOM HM  TPOU3BOJCTBEHHOW JCATEIBLHOCTH
YEJIOBEKa, CBSI3aHHOM C MPOU3BOJCTBOM M NEPEpadOTKON XUMUYECKUX

MPOIYKTOB;

I1l. B TpymoBoil chepe — nposedenue XUMUIECKOTO IKCIIEPUMEHTA; pazsumue
HAaBBIKOB  Y4Y€OHOW,  MPOEKTHO-HCCIECIOBATENbCKOH W TBOPYECKOU

ACATCIIbHOCTH IIPHU BBIIIOJJHCHHUHY HHAWBUAYAJIBbHOI'O IIPOCKTA I10 XMMHUHU,

IV. B chepe 3mopoBoro obpaza Xu3HH — coOI00eHue TIPpaBUil OE30TaCHOTO
oOpaleHusi ¢ BEIIeCTBAMHU, MaTepHalaMU; OKa3aHWE TIEPBOH MOMOINN TIPH
OTPaBJICHUSAX, OKOTaX W TpaBMaX, IMOJYYCHHBIX B Pe3yJbTaTe HapyIICHHUS
IPAaBHJI TEXHUKU OE30MaCHOCTH IpU paboTe ¢ BEIIECTBAMHU U J1a0OPaTOPHBIM

000OpyI0BaHUEM.
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Coaepxkanue kypca 10—11 knaccoB ba3oBblii ypoBeHb

ConepxaHue Kypca XapaKTepu3yeTcsl IEJIOCTHOCTBIO U CHUCTEMHOCTBIO
y4eOHOro mpeaMera, Ha OCBOCHHE KOTOPOTO OTBEIEHO MKECTKO JTUMUTHPOBAHHOE
y4ueOHOe BpeMms.

Kypc nenutcs Ha aBe paBHBIE 10 OTBEIEHHOMY Ha MX M3y4YEHHE BPEMEHU
YacTH: OPraHUYECKYI0 XUMHIO U OOIIYI0 XUMHIO.

CTpyKTypUpOBaHME Kypca OpPraHMYECKOM XHMHH ONPENEIseTCs HAeeH
Pa3BUTHS yUYalIUXcs HEMPOPUIbHBIX KIACCOB CpeAcTBaMU yueOHoro npeamera. C
LEIbI0 YCWICHHSI POJIM ACAYKIHMH B OOYYEHMU XMMHHM BHAYajle JAOTCS KpPaTKHUE
TEOPETUYECKHE CBEIEHHUS O CTPOCHHMM, KIAacCU(PHUKAUMU, HOMEHKIATYpe
OpPraHUYECKUX BEILECTB, 00 OCOOCHHOCTSIX PEAKIMM C UX YUaCTHEM.

CdopmupoBaHHble TakuM O0pa3oM TEOPETHUECKHE 3HAHHUS  3aTeM
pa3BUBAIOTCS Ha (PAKTOJIOITMYECKOM MaTrepuane NpH PacCMOTPEHUU KJIACCOB
OpPraHUYECKUX COETUHEHMI. B cBOIO ouepenb, Takol MOAXO0/A MO3BOJISET U IIy0xKe
U3YYUTh OCOOCHHOCTHM CTPOEHUSI M CBOWCTB OpPraHWYECKUX BEIIECTB Pa3HbIX
KJaccoB. Tak, OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHYECKOTO CTPOCHHUS
opraHnueckux coenuHeHudi A. M. ByTiepoBa 3akpeluiaioTCs MpU U3YUYEHUH
YIJIEBOJOPOIOB (AJIKAHOB, AJIKEHOB, AMEHOB, AJIKUHOB, APEHOB) U MX MPUPOJIHBIX
HMCTOYHUKOB (MPUPOJIHOTO Ta3a, He)TH U KAMEHHOTO YTJIs), KUCIOPOICOAECPKAIINX
OpraHUYeCKUX COCIMHEHUH (CIUPTOB, PeHOa, AJIbIETUIOB, KAPOOHOBBIX KHUCIIOT,
CIIOXKHBIX 3(UPOB, >XKUPOB U YIIEBOAOB) U a30TCOAEPKAUIUX OPraHUYECKUX
COEIMHEHUI (aMUHOB, aMUHOKHCIIOT, OETTKOB U HYKJIEMHOBBIX KUCJIOT). 3aBepIiaeT
KypC OpraHuueckol xumuu riaBa «OpraHudeckas XUMUSL U OOIIECTBO», T/e
oOydarorrecs: 3HaKOMSTCS ¢ TAKUMH BaKHBIMU B TIPAKTUYECKOM M OMOJIOTHYECKOM
OTHOIIIEHUH BEIIECTBAMHU U MaTepUaIaMH, KaK MJIaCTMACCHl U BOJIOKHA, ()ePMEHTHI,
BUTAMHHbBI, TOPMOHBI 1 JIEKAPCTBA, a TAKKE C JOCTHXKEHUSIMU OUOTEXHOJIOTUU.

CrnenoBaTebHO, OCHOBHBIM KpUTEpHEM OTOOpa (haKTHUEeCKOro MmaTepuaia
Kypca OpPraHM4YecKOd XHMHUHM SIBJISIETCS  MJes  pealu3aludd  PaKTUKO-
OPUEHTHUPOBAHHOTO 3HAYEHHS] OOBEKTOB OPraHMYECKOM XHUMHUU (COCTUHEHUN U

peakiuii).
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Nnes o Bemymien poiu TEOPETUUECKUX 3HAHUM B MPOLECCE MO3HAHUSA MUPA
BEIIECTB U PEAKIIMI cTajla OCHOBOM M JiJIsi KOHCTPYUPOBAHUS Kypca OOIIe XUMUH.
Ha ocHOBe €nuHBIX MOHATHI, 3aKOHOB U TEOPUM XMMHUU Yy CTapLICKIACCHUKOB
dbopMupyeTcsi 1eTOCTHOE MPEACTaBICHUE O XUMHUYECKOW HayKe, O XUMHUYECKOU
KapTHHE MHpPA KAK COCTABHOM YacTH €JUHOM €CTECTBEHHO-HAYYHOM KapTHHBI
MUpa.

B kypce o0meli XuMHM BHayaje ydYalldecss 3HAKOMSTCS TMOCICIHUMU
JOCTIDKEHUSIMU B O0JIACTH M3Y4Y€HHUs aToMa, Y3HAIOT O COBPEMEHHBIX METOJIax
MO3HAHUSA CTPOEHUS aToMa, YIUIyOJSIIOT M PACIIUPSAIOT 3HAHUSA, IMOJyYEHHBIE B
Kypc€ OCHOBHOM IIKOJIBI, O CTPOCHMHM aTOMa M BELIECTBA HA OCHOBE
[lepuonnueckoro 3akona u Ilepmommueckoir cuctremsl JI. WM. MenneneeBa, 00
oOlIMX CBOMCTBAaX KJIACCOB OPraHWYECKUX W HEOPraHMYECKUX COEIMHEHUU
(KUCIIOT,  OCHOBaHUM, aM(OTEpHBIX COEAUHEHH) B  CBETE€  TEOPUHU
AIEKTPOJIMTUYECKON TUCCOLMALMU U IIPOTOHHOU TeopuHu. Jlanee paccMarpuBaeTcs
KJIacCU(pUKALMs XUMUYECKMX pEaKkUUid B OPraHUYECKOM U HEOpPraHUYECKOM
XUMHUHU. 3aBepLIaeT Kypc 3HAKOMCTBO CTaplICKIACCHUKOB C NEPCHEKTHBAMMU
pa3BUTHS XMMHYECKOM HAyKM M XMMHYECKOTrO MPOU3BOJCTBA, C MPOOJIEMAMHU
OXpaHbl OKpYXarollel cpeapl OT XMMHYECKOIO 3arps3HEHHMS W IYTAMH HX

pEIICHUS.

Copep:xanne kypca. 10 kinacc. ba3oBblii ypoBeHb

Teopua cmpoenusn opzanuueckux coeounenuit A. M. Bymneposa.
Ilpeomem opzanuueckoui xumuu. OpeaHuieckue eeujecmea: NpUpooHvle,
uckyccmeentvle u cunmemudeckue. OcobenHocmu cocmasa u CmpoeHus
opeanuyeckux eewjecms. Bumanusm u ez2o kpax.Illouamue 06
Y2/1e8000P00aXx.

OcHOBHbBIE TO0JIOKEHUSI TEOPUM XMMHUYeCKOro crpoenusi byrieposa.
BanentHocTh. CTpyKTypHBIE (QOPMYJIBI — TMOJIHBIE U COKpallEHHBIE.

[IpocTthie (onMHApPHBIE) U KpaTHbIE (ABOMHBIE U TPOHHBIE) CBS3H.
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N3omepsl n n3omepus. BzanMHOE BIMsIHUE aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. [1naBnenue, oOyriivBaHUE U TOPEHUE OPraHUYECKUX

BemecTB. Mojenu  (IIapocTep)KHEBbIE U OOBEMHBIE)  MOJEKYII
OpPraHUYECKUX COECIUHEHUH pa3HbIX Ki1accoB. OnpeneneHue 3IeMEHTHOTO

COCTaBa OPTAHUYECKUX COCTUHECHHUI.

Jlabopamopuvie onvimol. VI3roTOBIECHHE MOJEIECH OPraHUYECKUX
COECIMHEHU.

YriaeBogopoabl M X NPUPOJAHbIEC HCTOYHUKH

IIpenesbHbIe yrieBogopoabl. AJikaHbl. OrnpeneneHue. ['OMOJIOrHYecKuil psj
alKkaHOB M ero obmas ¢opmyrna. CTpyKTypHass M30MEpHUsl YIIEpPOJHOM LIEMH.
Panukanel. HoMeHkiaTypa ankaHoB. XMMHUYECKHE CBOMCTBA AJKAHOB: TOPEHHE,
peakluuy 3aMeleHus (TaIorTeHUPOBAaHUE), PeaKlus pa3JIoKeHUs] METaHa, Peaklus
JErUIPUPOBaHUS ITaHA.

HenpeneiabHbie YIJIEBOAOPOABI. AJIKEHBI. OTHIIEH. Onpenenenue.
['omonornueckui  psiz AJIKEHOB. Howmenknarypa. CrpykTypHas u
NPOCTPAaHCTBEHHAs (reoMeTpuyveckas) uzomepus. [IpoMBIIUIEHHOE TOTyueHHE
QJIKEHOB: KPEKUHI W JETUAPUPOBAHME alkaHOB. JlabopaTopHOoe mOJIyYeHHE
OTUJIEHA — peakuus Jeruapatauuy H3TaHoJIA. Peakuuu NpPUCOEIUHEHUS:
ruapaTanus, THUIPOraJOr€HUPOBaHUE, TAJON€HUPOBAHHME,  IOJMMEPU3ALUHU.
[IpaBuno MapkoBHukoBa. OKHCIEHHE aJIKEHOB. KaudeCcTBEHHBIE peakIuyu Ha
HEIIpEEIIbHBIE YTIIEBOIOPOIBI.

Anxanuensnl. Kayuykn. Onpenenenne. Homenkiarypa. Conpsk€HHbIE THEHBI.
byranuen-1,3, wusonpen. Peaknus JlebeneBa. Peakuuu mnpucoeauHEHUS
ankanveHoB.  Kayuyku:  HaTypasibHbIM, cuUHTeTHYeckue  (OyTaIHeHOBBIH,
U30MNpPEHOBHIN). Bynkanuzauus kayuyka. Pesuna. D00HHUT.

Aaxunbl. Onpenenenne. Homenkiarypa. I[lomydyenne u npuMeHeHHE aleTUIICHA.
XUMUYECKHE CBOMCTBA aLETWICHA: TOPEHUE, PEAaKUUH IPUCOCAUHEHHUS:
IUIPOTAJIOTEHUPOBAaHUE, TaJOr€HUpOBaHue, rujpartaius (peakuus Kyudeposa).

BI/IHI/IJ'IXJIOpI/III, IMOJIMBUHUJIXJIOPHA.
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Apensbl. Omnpenenenue. beH3om: ero crpoenue, HEKOTOpble (U3MYECKHUE U
XUMHUYECKUE CBOICTBa (TOpEeHHE, pEeaklUh 3aMElIeHHs] — TajloreHUpOBaHUE,
HUTPOBAHMUE), TOJIYYCHUE U IPUMEHEHUE. DKCTPAKIIHUS.

Ipupoansbiii ra3. CoctaB OpupoOJHOTO rasza. Ero HaxoXaeHue B MPUPOJE.
[IpeumyiiecTBa NOPHUPOAHOrO Tra3a KakK TOIUIMBA. XHUMHUYECKas IepepadoTka
MIPUPOIHOIO ra3a: KOHBepcHsi, nuposin3. CHHTE3-Ta3 U €r0 UCIIOJIb30BAHUE.

Hedgth u cnocodbl eé mepepadorkm. [lomyTHbii HedTAHON Ta3, ero cocraB H
dbpakiuu — ra30BbIi OCH3MH, IponaH-OyTaHoBas1, cyxoi ra3. Hedts, e€ cocraB u
nepepaboTKa — IeperoHka, KpekuHr, pudopmunr. Hedrenponykrsl. OkTaHOBOE
YHCII0; OCH3UH.

KamenHblii yrogr u ero mnepepadorka. lckomaemblil yroib: aHTpauUurT,
KaMeHHbIN, Oypbiid. KokcoBanne kameHHOro yris. KokcoBslii ra3, ammuavHas BoJa,
KaMEHHOYTOJIbHAsI CMOJIa, KOKC. ['a3udukanus U KaTaIuTUYECKOE TUIPUPOBAHUE
KaMEHHOTO YIJIA.

Memoncmpayuu. T'openue MeTaHa, 3TaHa, aneTwieHa. OTHOIICHWE METAaHa,
ATWJICHA, alleTWIeHa W O€H30Jla K pacTBOpaM IepMaHraHaTa Kajius U OpoMHOMU
Boje. llomyueHne oTuieHa peaknuend AErWApPATALIMM JTAaHOJA W alleTHICHA
TUAPOJIU30M KapOua Kainbius. PaznoskeHue kaydyka pu HarpeBaHUU, UCIIBITAHHUE
MPOAYKTOB  PAa3JOXKEHUST HA  HempenenbHOCTh, Koutekiuu «Hepts w
He(TenpoayKTh», «KaMeHHBIN yToib U MPOAYKTHI €ro nepepadoTkny, «Kaydykuy.
Jlabopamopusie  onvimbi. OOHaApy)XeHHE  TPOAYKTOB TOPEHUS  CBEYH.
HccnenoBanne CBOMCTB Kay4yKOB.

Kucsopoa- n azorcogepxamme OpraHn4ecKue coeIuHeHus!

Onnoaromubie cnupthl. Ornpenenenne. DyHKIUOHATbHAS TUAPOKCUIIbHAS
rpynna. I'oMOoJIOTUYeCKU psi NMPENENbHBIX OJHOATOMHBIX cnupToB. M3omepus
MoJIOKEeHUST (YHKIIMOHAIBLHOU rpymibl. BogopoiHas ¢Bsi3b. XUMHUUYECKHE CBOMCTBA
cnupToB. AnbaerugHas rpymma. Peakmus dsTepuduUKayu, CIOXKHBIE S()UPHI.
[Tpumenenune criupToB. JleMCTBUE METUIIOBOTO U 3TUJIOBOTO CIIUPTOB HA OPTraHU3M

YCJIOBCKaA.
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MHuoroatomusbie ciupthl. Onpenenenne. ITUIeHIIMKob. [ uuepun. [lonyuenue
U XHMHUYECKHE CBOWCTBA MHOTOATOMHBIX CIHUPTOB. KadecTBeHHass peakuus Ha
MHOTOAaTOMHBIE€ CIIUPTHI. AHTUPPU3.

®enoua. CtpoeHue, nmoxyyeHue, CBOMCTBa U npuMeHenune peHomna. KauectBeHHbIe
peakiuu Ha (heHou. B3anmHOe BiAMsIHME aTOMOB B MoJIeKyJie (heHoa.

Aabaeruabl. OnpeneneHue. Dopmanpierug MW aleTanbAeTHA. XHUMHUYECKHE
CBOMCTBA anpleruaoB. KadecTBEHHbIE peakUWM Ha ampaeruasl. Peaknun
nosiukoHieHcanuu. KapoonunbHas rpyrmna. KeToHsl Ha mpuMepe aleroHa.
KapOonoBbie kucaorsl. [lpeaensueie 0JIHOOCHOBHbIE KapGOHOBBIE KHCIIOTHI, HX
romosiorndeckuii psa. Ilomydenume u npumeHeHne. XUMHYECKHME CBOKCTBA
KapOOHOBBIX KUCIOT. Peakius arepudukanum.

Caoxnpblie 3¢upsbl. Kupbl. Peakuus srepuduxaruu. Ciaoxxubie 2¢upsl. XKupbl, ux
COCTaB M TUAPONIH3 (KUCIOTHBIN U IIEI0YHOM). Mbuta. 'uapupoBaHue Kupos.
YraeBoabl. YraeBonabl. MoHocaxapuabl. [nroko3a kak ansaerugocnupt. CopOur.
MonouHokucioe u cnuptoBoe Opokenue. Dotocuntes. ucaxapuasl. Caxapo3sa.
[Tonucaxapuasl: Kpaxmal, LEeJUTI0JI03a.

AmuHbl. AMUHOrpynna. AMHHBI TPEACNIbHbIE W apoMaTUyecKue. AHWIMH.
[lonyuenne amuHOB. Peakums 3uHMHA. XVMMHYECKHE CBOMCTBA UM NPHUMEHEHHE
aMUHOB.

AMMHOKHUCIOTBHI. beakn. AMHUHOKUCIOTHI Kak aM(OTEpHbIE OpraHUYECKUe
coequHenus. [ muunH. Peakuus nonukonaeHcanuu. [lentunnas csse. [lepBruunas,
BTOpUYHAs, TPETHYHasi CTPYKTypbl OeikoB. KauecTBeHHble peakuuu Ha OEJKU.
['unponus. [enatypauus. buonornyeckue GpyHKIMHU OEIKOB B OpPraHU3MeE.
Jemoncmpayuu. OxucineHue cnupra B anpaerul. KadecTBeHHas peakuusl Ha
MHOTOaTOMHbIe cOupThl. PacTtBopuMocTh (eHona B Boae npu OOBIYHOIM
TeMrepaType M mnpu HarpeBaHud. KadecTBEHHblE peakuuMd Ha (PEHOIL
KauecTBeHHbIE peaknuu Ha aupAeruipl. B3anMoAencTBHE  TIIIOKO3BI €
rugpokcuaoM  Meau(ll) kak ampaermmocnupra. KadecTBeHHass peakmus —Ha

Kkpaxmai. L{BeTHble peakuuu OenKoB.
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Jlabopamopnvie onvimpl. CpaBHEHHE CKOPOCTH HMCHApEHHs BOJBI M 3TaHOJA.
PactBoprMOCTh ruiepuHa B BoJe. XMUMUYECKHE CBOWCTBA YKCYCHOW KHCIIOTHI.
Ornpenenenue HeNpeaeaIbHOCTH PACTUTEIBHOTO Maca.

Ilpakmuueckan pavoma. Vinentudukanust OpraHnIeCKUX COCTNHECHUN.
Oprannyeckasi XuMHs 4 001eCTBO

Buorexnosorus. Ilepuoasr e€ paszButusa. Tpu HampaBiaeHHs OHOTEXHOJOTHUH:
reHHas (MU TEHETHUYECKas) WHXKCHEPHS; KJICTOYHAs MH)XCHEPHUS, OMOJOTHYeCKast
uHxeHepus. ['eHernuecku  MoauduuupoBaHHble opranusMel  (I'MO) u
TpaHcreHHasi npoaykuus. KimonupoBanue. UMmoOmin3oBanHbie PEPMEHTHI U UX
MIPUMEHEHHUE.

IMonmumepnl.  Knaccudukaruss  nonumepoB.  VICKycCTBEHHbIE — TIOJIMMEPHI:
LEJUTYJIOU/I, alleTaTHBIN MIENK, BUCKO3a, LIeJu1o(daH.

Cunrterndeckne nojuMepbl. CriocoObl MOIyYEHHs TTOJMMEPOB: MOJIUMEpPU3AIIUS
n noidukoHJeHcanud. CuHTeTndeckne Kaydyku. IlmacTtmaccel: mOIMCTHPOIN,
TedioH, MOMUBUHUIXJIOPU. CHHTETUYECKUE BOJIOKHA: KAalpoOH, HAWJIOH, KeBjap,
JIaBCaH.

Jemoncmpayuu. Konnekium miacTMacc, CMHTETUYECKUX BOJIOKOH M U3JIEIIANA W3
Hux. PaznoxxeHue mnepokcuaa BOJOPOJAa C TMOMOIIBIO KaTajia3bl HPUPOIHBIX
o0wvekToB. Kommekius cunaTeTnueckux morwmux cpeacts (CMC), comepxariux
sH3uMBI. Mcnpitanue cpeasl pactBopa CMC nHankaropamu.

Jlabopamopnsle onvimsl. 3HAKOMCTBO C oOpasliaMy IIacTMAacC, BOJOKOH H
Kay4yKOB.

Ilpakmuueckasa padoma. PacniozHaBaHUE MJIACTMACC U BOJIOKOH.

Coaep:xanue kypca. 11 kinacc. ba3oBrblii ypoBeHb
Crtpoenue Bemecrs
OcHoBHBIE CBeJleHUsI 0 CTPoeHHH aTomMa. CTpoeHue atoma: iIpo U JIEKTPOHHAs
obOonouka. M3ortompl. XuMUYECKUW 3JIeMEHT. BONbBIION aIpOHHBIA KOJUIAHIEp.

YPpOBHM CTPOCHUS BEILIECTBA.
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Ilepuoanueckas cucrema xummuueckux 3jaemeHToB /. U. MenjaeiieeBa B cBere
YYEHHUS 0 CTPOeHUH aToMa. DU3NUYECKUN CMBICI HOMEPOB: JIEMEHTA, IEPUOA,
rpymnnbl.  BajneHTHbIE  SJE€KTpOHBI.  DJIEKTpOHHAs KOHUTypalus aTOMOB.
3aKOHOMEpPHOCTH H3MEHEHUSI CBOICTB SJIEMEHTOB B MEPUOJAX M TpyIIax.
DJIEKTPOHHBIE CEMEUCTBA XUMUUYECKUX JIEMEHTOB.

duiocopckue ocHOBbI 00mHOCTH Ilepmoauyveckoro 3akoHa W TeOpHUH
XUMHYeCKOro crpoenusi. IIpeanoceku otkpeitua [lepuoamyeckoro 3akoHa u
TEOPUM XHWMHUYECKOTO CTpOCHUs. Ponp JIWYHOCTH B HCTOpUM XUMHHU. Poib
MPAKTUKU B CTAHOBJICHUY U PA3BUTUU XUMMHUYECKOU TEOPHH.

Honnass xuMudeckasi CBA3b M HOHHbIe KPUCTAILUINYeCKHEe peméTKkUu. KaTrnoHsl
Kak MPOAYKT BOCCTAHOBJICHHMS AaTOMOB METAZIOB. AHHOHBI KakK IPOAYKT
OKHCJICHHUS aTOMOB HeMmeTa/UioB. MoHHas XuMHYecKass CBS3b M HOHHAasA
KpPUCTAJUTMYECKAs pele€TKa. FIOHbI MPOCTHIE U CIOXKHBIE.

KoBajlenTHasi  XxumH4ecKass  CBfi3b. ATOMHBbIE U MOJIEKYJSIPHbIE
KpUCTAUINYeCKHe PpeméTku. KoBalieHTHas HenmoisipHass W MOJISIpHAS CBS3H.
DIeKTPOOTpHUIIaTeILHOCTh. KpaTHOCTh KOBajeHTHOH CBs3u. OOMEHHBIH W
JIOHOPHO-AKIENITOPHBIM ~ MEXaHU3Mbl  00pa30BaHMS  KOBAJICHTHBIX  CBSI3EH.
[TosstpHOCTE CBSI3M W TOJAPHOCTH MOJIEKYJIBI. MOJEKYISIpHBIE W aTOMHBIC
KPUCTAJIINYECKUE PELLIETKH.

Mera/uinyeckasi  CBsI3b.  MeETaJuIMYECKME  KPUCTAUIMYECKUE  PELIETKHU.
Meranmnuueckass XMUMUYECKAsk CBSI3b: HOH-ATOMBI U 3JICKTPOHHBIN Ta3. Ou3ndeckue
CBOMCTBA METAJIJIOB U X NPUMEHEHNE HA OCHOBE 3TUX CBOMCTB. CIJIaBbl UEPHBIE U
LIBETHBIC.

Bomnopoanass  xumuyeckass cB#aA3b. BogopogHas — XuMH4YecKas ~— CBA3b:
MEXMOJIEKYJIApHAsT U BHYTPUMOJICKYJISIpHAs. 3HAYCHUE BOJOPOJHOW CBS3U B
MIPUPOJIE U KU3HU YETIOBEKA.

HHoaumepsl. [lomuMmepbl, uX TNOJYYEHHE: PEAKUMHU MOJUMEPU3ALUA U
nonukonaeHcauu. [nmactmaccel. Bonokna. Heopranmueckue nogumepsl
JlucnepcHble cucteMbl. JlucmepcHble CHCTEMBI: JaucrnepcHas (¢asza u

AUCIICPCUOHHAA Cpela. KHaCCI/I(I)I/IKaHI/I}I AUCIICPCHBIX CUCTEM II0 arp€raTHOMY
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COCTOSIHHIO M TI0 pa3Mepy yacTuil (as3sl. I'pybonucnepcHble CUCTEMBI: 3MYJIbCUH,
CYCIIEH3UH, a’pO30JId. TOHKOAMCIEPCHBIE CUCTEMBI: 30JM U Tenn. CuHepe3uc u
KOAryJISIusL.

Jlemoncmpayuu. Paznuunbie (opmbl Ileprogudeckoil cUCTEMBI XUMHUYECKHX
anementoB JI. M. MenaeneeBa. Moaenb KpUCTAaUIMYECKOM PEIIETKH XJIOPUIA
HaTpusi. OOpa3ibl MUHEPAJIOB ¢ MOHHON KPUCTAJUIMYECKOW PEHIETKOMN: KaJlbIIUTA,
TaJINTa, MOJIETN KPUCTAJUIMYECKUX PEIIETOK «CyXOro JibJa» (WM MOoja), ajMasa,
rpadura (unu kBapua). Monens MossipHOTO 00BEMa raza. OOpa3lbl pa3IMYHbIX
JIUCIIEPCHBIX CHCTEM: OMYJBbCHM, CYCHEH3HMM, aj’po30JIel, Teled U 30Jeu.
Koarynsauusa. Cunepesuc.

Jlabopamopnvie onvimbi. MOAECINPOBAaHWE METAUIMYECKOW KPHUCTAIIMYECKOU
pem€rku. Jlenatypauusa Oenka. IloilydeHuwe »MyJIbCMM PACTUTEIBHOTO Macia.
[Tonmy4yeHue CyCIIEH3UM «HM3BECTKOBOIO MOJOKay. [lodydeHue KOJUIOMIHOTO
pacTBOopa KypuHOTo OejKa M HCCIEIOBAHUE €ro CBOMCTB C MOMOUIBbIO JIa3€pHOIl
YKa3KH.

XuMHYEeCKHE PeaKIuu

Knaccupukanus xumMudeckux peakunuii. Peaknum 0e3 u3MeHEHHsS cocTaBa
BEIIECTB:  aJUIOTponM3auuMu W u3oMmepusaumu. [lpudmHbl  ayutoTponum.
Knaccudukanusa peakuuii mo 4uciIy W COCTaBYy pPEarcHTOB W MPOJIYKTOB U TIO
TeroBoMy 3¢ dexTy. TepMoxuMuueckrue ypaBHEHUS peaKIIUid.

Cxopocth xumMuyeckux peaknuii. CKOpoCcTh XUMHUYECKON peakiuu U (HaKkTopbl
e€  3aBUCHMOCTH: TMpUpPOAA  PEarupyrolmMx  BEIIEeCTB, IUIOMIAAb  HX
CONPHUKOCHOBEHMS, TEMIIEpaTypa, KOHIICHTpAIUsi M HaJIW4he KaTalu3aTopa.
Karanuz. ®epmentsl. UHTHOUTOPHI.

XuMHYecKoe paBHOBecHe U cnocoObl ero cMemeHusi. OOpaTuMble peaklUu.
OOmasi xapakTEepUCTHKA pPEAaKIUU CUHTe3a aMMuaka M YCIIOBUS CMEIIEHUs
paBHOBECHS MPOU3BOJACTBEHHOTO IIPOLIECCa BIPABO.

I'uapoaus. 'uaponu3 HeoOpaTuMBbIil 1 00paTuMbIid. Tpu ciydas TUAPOIN3a COJICH.

Poas runponuza B oomMeHe BemecTB. Poiib TuaposIn3a B SHEPreTHYECKOM OOMEHE.
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OKHCANTEILHO-BOCCTAHOBUTE/IbHbIE  PeaKIUM. CreneHb  OKHUCJIEHUS.
Oxucnurenb U BOCCTaHOBUTENb. OKHUCIEHHWE UM BOCCTAaHOBJICHHE. DJIEKTPOHHBIM
OanaHc.

DJIEKTPOJIM3 PpacijiaBoB #  pacTtBopoB. [lpakTHyeckoe mNpuMeHeHHUe
yjaeKkTpoau3a. ['anpBanornactuka. [aneBanocterus. Papunuposanue.
Jlemoncmpayuu. JK30- U SHIOTEPMUUYECKHE PEaKUMU. TersioBbIe SIBJICHUS TPHU
PAaCTBOPEHUM CEPHOM KHUCIOTHI U aMMHAYHOU CEIUTPhL. 3aBUCUMOCTh CKOPOCTH
peakiuu OT TMPUPOALI BEIIECTB Ha MpPUMEpPE B3aUMOJCHUCTBUS PACTBOPOB
Pa3JIMUHBIX KHUCJIOT OJMHAKOBOM KOHIEHTPALMM C OJIMHAKOBBIMU KYyCOUKaMU
(rpaHyiamMu) IMHKA U OJJMHAKOBBIX KYCOUKOB Pa3HBIX METAUIOB (MarHus, IIMHKA,
JKeJe3a) C pacTBOPOM COJISTHOM KHUCIOThL. B3amMopeicTBHE pacTBOPOB CEpHOM
KHCJIOTBI C pacTBOpaMH THOCYJb(aTa HaTpus pa3IMYHOM KOHIEHTpAlMU |
TeMmnepaTrypbl. Mojenb Kumsiero cios. PasnoxkeHue nepokcuia BOAOpOJa C
MIOMOIIBI0O HEOPraHMYECKUX KaTaau3aTopoB (COJei »keie3a, MOAHWAA Kanus) U
MPUPOJIHBIX OOBEKTOB, COJEpKAIUX KaTajnazy (Cblpoe MsCO, KapTodens).
[Ipocreimme OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKUHUU: B3aUMOACHCTBUE
IIMHKAa C COJITHOM KHCJIOTOM u kene3a ¢ cyinbdarom wmemu(ll). Monensb
aneKTposn3€pa. Moienb 3IEKTPOIM3HON BaHHBI JIJIS MOJTYUYEHUS aTFOMUHUSL.
Jlabopamopuwie onvimul. 1IpoBesicHUE peakvii, UIYITUX 0 KOHIIA, IO MPaBUITy
bepromnne. PasnoxkeHune mepokcuja BOAOPOAA C MOMOIILIO JUOKCHA MapraHiia.
Cmemenne pasHoBecus B cucreme Fe** + 3CNS™ < Fe(CNS);. Hcnbitanue
WHJAKAaTOPAMHU CpEeIbl PAacTBOPOB COJIEM pPa3JIMYHBIX TUIIOB. B3aumopencreue
pactBopa cyibdaTta meau(ll) ¢ xene3oM ¥ THAPOKCUIOM HATPHSI.

Ilpakmuueckaa padoma. PelieHue >KCIEPUMEHTAIBHBIX 3a7a4d IO TEME
«XHUMHYECKas pEaKIUs.

BemecTrBa 1 UX CBONCTBA

MeTtamabl. O0Omue ¢puzndeckue cBoricTpa MetaioB. Kimaccudukanus MeTaaioB B
TexHuke u xumun. OOmMe XUMHYECKHE CBOWCTBA METAJJIOB. Y CIOBHUS

B3aUMOJICMCTBUSI METAJJIOB C PACTBOPAMHU KUCJIOT U COJIel. MeTamnoTepMus.
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Hemeraunbl. biaaropoansie rasel. Hemerauisl kak okucnurenu. Hemeramsl kak
BOCCTAHOBUTENH. PsAn sneKkTpooTpuIaTebHOCTU. VIHEpTHBIE WU OJaropojHbie
rasbl.

Kuc/ioTbl Heoprannyeckue u oprannyeckue. Kuciorsl ¢ TOUKH 3peHHS] AaTOMHO-
MOJIEKYJIIPHOTO y4eHUsA. KUCIOTBI ¢ TOYKM 3pEHUs TEOPUU DIIECKTPOIUTUYECKOU
nucconuani. KucioTsl ¢ TOUKH 3peHust MPOTOHHOM Teopun. OOIIMe XUMUYECKUE
cBOMCTBa KUCIOT. Knaccudukarust KUCIOT.

OcHoBaHUsI HEOPraHuvecKue M opranundeckue. OCHOBAHUS C TOYKU 3PEHUS
aTOMHO-MOJIEKYJISIPpHOTO  yueHHsl. (OCHOBaHHMSI C TOYKM 3pPEHUS TEOPUU
AIEKTPONIMTHYECKOM aucconnanvi. OCHOBaHUS € TOYKM 3PEHUS ITPOTOHHOU
teopun. OO0IIMEe XUMUYECKHE CBOMCTBA OcHOBaHUM. Kiaccudukaiys ocHOBaHUH.
AM@oTepHble coeJUHEHHS] HEOPraHNYEeCKUe U opraHnudeckne. AMpoTepHbIe
OKCUJIbI U Tuapokcuibl. [lomydenre u cBoiicTBa aM(OTEPHBIX HEOPTaHUUECKUX
COCIMHEHUNH. AMHMHOKHUCIOTHI — aM(OTEpHbIE OpPraHUYECKHUE COCTUHEHUSI.
[lenTuapl 1 menTUAHAS CBS3b.

Comnu. Knaccuduxamus coneid. JKECTKOCTh BOJABI M CIOCOOBI €€ yCTpaHEHHS.
[Tepexon kapOoHaTa B ruapokapOoHaT u oopaTHO. OOIKNe XUMHYECKUE CBOMCTBA
COJIEH.

Hemoncmpauuu. Komneknus METAJIJIOB. Konnexkuus HEMETAaJIOB.
B3auMonencTBUe KOHLIEHTPUPOBAHHOM a30THOM KHCJIOTBHI C MEAbI0. Bcmbiiika
TEPMUTHOW cmecu. Bcemplmka 4épHOro mopoxa. BrITeCHEHME rajoreHoB M3 HX
pPacTBOPOB JIPYIrMMH TajoreHaMu. B3amMoaencTBHe MapoB KOHLUEHTPUPOBAHHBIX
PacTBOPOB COJITHOM KUCJIOTHI U aMMHaka («JbpiM 06e3 orus»). [lomyyeHue ammuaka
U u3ydeHue ero cBoiicTB. [lomyyeHne am@poTepHOro ruIpoKCcCHIa U U3yYEHHE ero
cBOUCTB. [lomyyeHune xECTKOM BOABI U YCTPAHEHHUE €€ KECTKOCTH.
Jlabopamopnsie onvimer. llomyueHue HEPACTBOPUMOIO THAPOKCUAA M  €ro
B3aUMOJECUCTBUE C KHUCIOTOM. MccnenoBaHue KOHUEHTPUPOBAHHBIX PACTBOPOB
COJITHOM M YKCYCHOM KHCIIOT KareJdbHbIM METOJOM IpHU WX pa30aBiIeHUU BOJOM.
Pa3nuynble ciiydan B3aMMOIEHCTBHS PACTBOPOB COJIEH aJOMHUHHUA CO HIENOYBIO.

YcrpaneHne KECTKOCTH BOJIBL.
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Ilpakmuueckaa paboma. PemieHne 3KCIIEPUMEHTAIBHBIX 33/ad 0 TEME
«BermecTBa U UX CBOWCTBAY.

XumMus 4 cOBpeMeHHOe 00111eCTBO

XumMnuyeckas TexHosorus. IIpou3sBoacTBO aMMHMaKa U MeTaHOJ1a. XUMHYECKas
TEXHOJIOTHUs. XMMHUYECKHE MTPOLIECCHI, JIEXKAIINE B OCHOBE NMPOU3BOJCTBA aMMHUAKA
U MeTaHojJa. XapaKTEepHCTHKAa O3TUX IpoleccoB. OOmue HayyHble MPUHIIMIIBI
XUMHUYECKOTO IPOU3BOJICTBA.

XUMHYeCKasi TPAMOTHOCTh KAaK KOMIIOHEHT o00mieidl KyJabTypbl 4el0BeKa.
MapkupoBka yNakOBOYHBIX MATE€pPHAJIOB, 3JEKTPOHUKH U OBITOBOM TEXHHKH,
HKOJIOTUYHOI'O TOBapa, MPOyKTOB MUTAHUS, STUKETOK 10 YXO1y 32 OJEXKI0M.
Jlemoncmpayuu. Mopenp TPOMBIIUICHHON YCTaHOBKHM IIOJYYEHUS CEPHOM
KUCIOThl. MoJienb KOJOHHBI CHMHTE3a aMMMaka. BupeodparmeHTsl U ciaipl O
CTENIEHU 3KOJIOTMYECKOM YUCTOTHI TOBApA.

Jlabopamopuvie  onvimei.  VI3ydeHWe  MapKUpPOBOK  pPAa3JIMYHBIX  BHUJOB

IMPOMBIINIJICHHBIX U ITPOJOBOJIbCTBCHHBIX TOBAPOB.

Y4eOHO-TeMaTHYeCKHUIl IUIaH Kypca xumum 10 kiaace

(1 yac B HepeJs10, BCero 34 4.)

Tema KoaunyecTBo 0P
qacoB
[Tpeamer 2 https://resh.edu.ru/subject/lesson/6149/start/170388/
OPTarHaccron https://www.sites.google.com/site/chemnikitina/vizitka/10-
xumuu. Teopus
CTpOCHUS klass
OpTaHUYECKHUX

coeUHEHnN A.
M. bytneposa.

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

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-
a30TCOJEpIKaIIIHe klass

OpraHu4ecKue

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

https://resh.edu.ru/subject/lesson/5727/start/150577/



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/
https://resh.edu.ru/subject/lesson/5727/start/150577/
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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/

Oprannyeckast 6 https://www.sites.google.com/site/chemnikitina/vizitka/10-
XUMUA U

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/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 Hepento, Bcero 34 4.)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJ0OB

Howmepa
Tema ypoka OcHOBHOE coziepKaHuE ypoKa JeATEIbHOCTH 00yJaromuxcs (Ha
YPOKOB TI/T1
YpOBHE YUE€OHBIX ICHUCTBUIA)
1—2 Tema 1. Ilpeamet oprannveckoii xumuu. Teopusi ctpoeHnsi oprannyeckux coexnHenuii A. M. bByrieposa (2 )
1 IIpenmMer oprannueckot Xumuun | OpraHuveckue BEIIECTBA: MPUPOAHbIE, | XapaKTepru30BaTh 0COOCHHOCTH COCTaBa

UCKYCCTBEHHBIC U CUHTETHUECKUE.
Oco0eHHOCTH coCcTaBa U CTPOEHUS
OpraHUYeCcKUX BelecTB. Buranusm u
ero kpax. [lonarue 06 yrieBoiopoaax.
Jemoncmpayuu. I1lnaBnenue,
oOyTrJIMBaHWE ¥ TOPEHUE OPTaHUYECKUX
BemecTB. Mozaeny MoJIeKyJ1
OpTraHUYECKUX COCTUHECHUN Pa3HbIX
KJ1acCOB (IIapOCTEP>KHEBHIC U
00bEéMHBIC). OnpeeieHue JIEMEHTHOTO

COCTaBa OPraHU4YCcCKUx COGI[I/IHGHI/II‘/JI.

U CTPOEHMSI OPraHNYECKUX BEILIECTB.
KnaccuduumpoBats Ux Ha OCHOBE
MPOUCXOXKICHUS U TIepepabOTKH.
ApryMeHTHpOBaTh HECOCTOATEIHLHOCTD
BUTAJIN3MA.

Onpenenstb OTIIMYUTETbHbIE

O0COOEHHOCTH YTJIEBOJAOPO/IOB.
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[Toptpetsl A. M. ByTiieposa,
1. 4. Bepuennyca, ®. Bénepa

2 OcHoBHbIE TIOJIOXKEHUS TeOpUU | OCHOBHBIE MOJIOKEHUSI TEOPUH Dopmynupoeams OCHOBHBIE MOJIOKEHUS
XUMHUYECKOTO CTPOCHUS XUMHUYECKOTO CTPOCHUS TEOPUU XUMUYECKOTO CTPOCHHUS
A. M. bytnepona A. M. bytnepoBa. BaneHTHOCTS. A. M. bytnepoga.
CrpyktypHble (hOpMYJIbl — MOJIHBIE U PaznuyaTh NOHATUSA «BAJICHTHOCTH» U
cokpaniénubie. [IpocThie (0quHApHBIE) U | CTEIIEHb OKUCIICHUS.
KpaTHbIE (IBOITHBIE U TPOWHBIE) CBSI3U. CocTaBisTh MOJIEKYJIIPHBIC U
N3omepsl u nuzomepusi. Bzaumuoe CTPYKTYpHBIE (DOPMYJIBI.
BIIMSIHUE aTOMOB B MOJIEKYJIE. KiaccuguunpoBaTh KOBaJICHTHBIE CBS3U
Jemoncmpayuu. IlopTpeTs 10 KPaTHOCTH.
A. M. bytnepona, O. ®paHkiIaH/a, OOBSCHSTH SIBIICHHE H30MEPUHU U
®. A. Kekyne. B3aMMHOE BIIMSIHUE aTOMOB B MOJIEKYJIE
Jlabopamophvie onvimwl. I3roToBICHNE
MOJIEJIE OPraHUYECKUX COCTMHEHUN
3—14 Tema 2. YrJ1eBoA0OPOIbI M UX PUPOAHBbIE HCTOYHUKH (12 4.)
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3—4

AJIKaHBI

AJIKaHbl, WK NPEETbHbBIC
yIaeBo10poAbl. ['oMooruueckuii psin
aJIKaHOB U ero o61mas ¢popMmya.
CrpyKTypHasi U30Mepus yIriiepoaHON
uenu. Pagukanel. HoMenkiarypa
aJKaHOB. XMMHUYECKHUE CBOMCTBA
aJKaHOB: TOPEHUE, PEAKIIUH 3aMEICHUS
(rajJoreHupoBaHUE), pEaKIIUs
Pa3JIOKEHUSI METaHa, PeaKIus
JNETUAPUPOBAHUS FTAHA.
Jlemoncmpayuu. I'opeHue ankaHoB (B
TOM YHCJIE U U3 PE3epBYyapa razoBoi
3akuraiku). OTHOIIEHNE aJTKaHOB K
pacTBopaM MepMaHraHaTa Kajus U
OpOMHOM BOJIC.

Jlabopamophvie onvimol. OOHapYyKEHUE

IMPOAYKTOB I'OPCHHA CBCUYU

OrnpenensiTe NPUHAICKHOCTh BEIIECTB
K pa3JIM4HBIM THIaM (TIPEACTbHBIM WU
HEIpeIeNIbHBIM) U KJ1accam
YIJIEBOJOPOJIOB.

Ha3zpiBaTh UX 10 MEKIYyHAPOIHOU
HOMEHKJIATYPE, XapaKTepU30BaATh
CTPOCHHUE U CBOMCTBA BAKHEUIIINX
MPEJICTABUTEIICH aTKaHOB.

Habmronath 1 omuchbIBaTh XUMHAYECKUM
AKCIIEPUMEHT C TOMOIIBIO POJHOTO
SI3bIKA M SI3bIKA XUMHUH.

O0001aTe 3HaHUA U A€JIaTh BBIBOILI O
3aKOHOMEPHOCTSIX U3MEHECHUS CBOMCTB
YIJIEBOJOPOIOB B TOMOJIOTHYECKHUX
pAaax.

Paznuuarhs NOHATHS «M30MEP» U

«T'OMOJIOI»
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AJIKEHBI

HenpenenbHbie yriaeBogopoasl. AJIKEHBI.

OtuneH. I'omojorndyeckuit pad aJIKCHOB.

CrpyKTypHas 1 MpOCTPaHCTBEHHAs
(reoMeTprUecKas) U30MEpHs.
[IpoMbIlIJIEHHOE MOJIy4Y€HUE aJIKEHOB:
KPEKUHT U JETUJIPUPOBAHUE AJIKAHOB.
JlaGopaTtopHoe MoJy4eHUe ITUICHA —
peaxkuus AeruapaTaly dTaHoJa.
Peakuuu npucoeMHeHus: TUaApaTaius,
TUJIPOTaJIOTCHUPOBAHHUE,
rajorennpoBanue. [Ipasuio
MapxkoBHuKOBa. OKHCIICHUE aJIKEHOB.
KauecTBeHHbIE peakiny Ha
HETpeeabHbIE YTIEBOI0PO/IbI.
Lemoncmpayuu. Iloyyenune stuiieHa
peakiuen qeruapaTaiuy dTaHosa, ero
TOPEHHE U OTHOIIECHUE

K pacTBOpaM MepMaHraHaTa Kajius u

OpOMHOI BOJIe

HaspiBaTh ankeHsl 0 MEKTyHApOAHOU
HOMEHKJIaType.

XapakTepu30oBaTh C HOMOILIBIO POAHOTO
A3BIKA U SI3bIKA XUMUU CTPOCHHUE,
CBOMCTBA, CIOCOOBI IOJTYyUYEHUS U
00J1acTU MPUMEHEHUS ATUJICHA.
Habmtoate, caMOCTOATEIBHO
IIPOBOJUTH M ONIUCBHIBATh XUMHUYECKHUI
DKCIIEPUMEHT.

VYcraHaBiIMBaTh 3aBUCUMOCTD MEKIY
THUIIOM CTPOEHUS YIJIEBOAOPOIA U ETO
XUMUYECKUMHU CBOMCTBAMH Ha ITPUMEPE
JIOTUYECKUX CBSI3E€M: MPEEIIbHbIN —
pEeaKuy 3aMEeNIEHNs, HENPEIEIbHbIA —

pEaKIMU IPUCOCTUHECHUS
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Ankanuensl. Kayuyku

AnKaaueHbl, WM JUEHOBBIE
yraeBogopoabl. ConpspkEHHbIE TUCHBI.
Byranuen-1,3, uzonpen. Peakius
JleGeneBa. Peakium npucoenHeHUs
ankagueHoB. Kaydyku: HaTypaJIbHBIN,
cuHTeTn4eckue (0yTagueHOBBIH,
U30IIPEHOBBIN). BynkaHu3anus kaydyka.
Pe3una. D60HHUT.

Lemoncmpayuu. PaznoxeHnne kaydyka
IIPY HarpeBaHUH, UCIIBITAHUE ITPOTYKTOB
Pa3NIOKEHMS Ha HETIPEAEIbHOCTb.
Komnexuus «Kayuykm.
Jlabopamophwie onvimul. ViccnegoBanue

CBONCTB Kay4yKOB

HaspiBaTh queHbI IO MEXyHAPOIHOU
HOMEHKJIAType.

XapakTepu3oBaTh € IOMOILBIO POJHOIO
A3BIKA U SI3bIKa XUMUU CTPOEHUE,
CBOMCTBA, CIOCOOBI IOJTYyUYEHUS U
00J1aCTH NPUMEHEHHSI Kay4yKOB.
Habmto1aTh 1 ONUCHIBATh XUMUYECKUI

OKCIICPUMCHT

AJKUHBI

ALIETUIIEHOBBIE YTJIEBOAOPO/IbI, HIIA
ankuHsbl. [lonyuyenue u npuMeHeHne
alleTUJIeHa. XMMHUYECKHUE CBOMCTBA
alleTUJICHA: TOPECHUE, PEAKIIUU

MMPpUCOCINHCHUA:

HasbiBaTe 1o MeX1yHapOIHOU
HOMEHKIJIATYPE AJIKUHBL.
XapakTepu30oBaTh C IOMOILBIO POAHOTO
A3bIKa U A3bIKa XUMUU CTPOCHHUE,

CBOMCTBA, CIOCOOBI MOTYYESHHS U
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TUIPOTATIOTCHUPOBAHHUE,
rajoreHUpOBAHME, THIpATALIUS
(peaxuus Kyueposa). Bununxnopus,
MOJIMBUHUIIXJIOPHU/I.

Jlemoncmpayuu. 11lonydyenue aneTuineHa
peakiuen ruposisa Kapouaa KaibIus,
€ro TOPEHHUE U OTHOLIEHUE

K pacTBOpaM MepMaHraHara Kajaus u

OpOMHO BOJIE

00J1aCTH IPUMEHEHUS alleTHIICHA.
Habmtonath 1 onuchIBaTh XUMUYECKHIA
HKCIIEPUMEHT.

Pa3nuuate 0COOEHHOCTH peakui
NPUCOEVHEHUS y alleTUIIEHA OT

TAKOBBIX Y 39THUJICHA

ApeHbl

ApoMaTuuecKkue yriieBoI0pOIbl, UIH
apeHbl. beH3our: ero crpoenue,
HEKOTOpbIE (PU3UUECKHE U XUMHUYECKUE
CBOMCTBA (TOpEHUE, peaKIuu
3aMElIECHUS] — TaJIOTEHUPOBAHHUE,
HUTPOBAHMUE ), TTOJIYYECHUE U
IPUMEHEHHUE. DKCTPAKLIHS.
Jlemoncmpayuu. ViccnenoBanue CBOMCTB
0O€eH30J1a C TOMOIILI0 OBITOBOTO

pactBoputensa «CoTbBEHT

XapakTepru30BaTh C MOMOIIIBIO POTHOTO
SI3BIKA M SI3bIKa XUMHH OCOOEHHOCTH
CTPOCHHMSI, CBOMCTBA M 00JIaCTH
npUMEHEHUs1 OEeH30J1a.

HaGmronaTh 1 onuchIBaTh
JIEMOHCTPAMOHHBI XUMUYECKUI

HKCIIEPUMEHT
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10 [IpupoaHblii ra3 [IpupoHblii ra3, ero cocras. XapakTepu30BaTh C MOMOIIBIO POJTHOTO
[Ipenmy1iecTBa NpUPOAHOTO ra3a Kak A3bIKA U A3bIKa XMMHUU COCTaB U
TOIUIMBa. XUMHUUYECKas epepadoTKa OCHOBHBIE HAIPABJICHUS UCIIOJIb30BAHUS
MPUPOIHOTO Ta3a: KOHBEPCHS, MUPOJIN3. | U MepepadOTKU MPUPOJIHOTO Ta3a.
CuHTE3-Ta3 1 €ro UCIoIb30BaHNUE. VYcraHaBIMBaTh 3aBUCUMOCTD MEKIY
JlemoncTpannu. Kapra nosie3Hpix 0o0BbEMaMu JOOBIYH IPUPOJAHOIO T'a3a B
nckonaeMbix PO P® u Groxerom.
HaxoauTh B3auMOCBS3b MEXIY
M3y4aeMbIM MaTepuaIoM 1 Oyayuieit
po(hecCHOHANBHOM e TENbHOCTBIO.
Co0mroaTh npaBuia 3KOJIOTHYECKH
IPaMOTHOTO TIOBEACHUS U 0€301MacHOTO
oOpallleHus1 C TPUPOIHBIM Ia30M B OBITY
Y Ha MPOU3BO/ICTBE.
11 Hedtb 1 ciocoOb! eé [TonyTHbIl HETAHOM a3, €ro cocTaB U | XapakTepU30BaTh COCTaB U OCHOBHbIE

nepepadoTKu

¢dbpakuu — ra3oBbIi OCH3WH, TIPOTIAaH-
OyTtaHoBas, cyxoi ra3. Hedts, €€ cocran
U niepepaboTKa U IEPEeroOHKa, KPEKUHT,

pudopmunr. HeprenpomayKkTsl.

HAIpPaBJICHUS UCTIOJIb30BAHUS U
nepepadoTKu HePTH.
YcTaHaBIMBaTh 3aBUCUMOCTb MEXKTY

o0bEmamu 100bun HeGTH B PD n
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OxTaHoBoO€ 4KCIIO OEH3MHA.
Jlemoncmpayuu. Konnexmus «Hed b u
He(TENPOAYKTHI, BUACO(PPArMEHTHI U

cnaiinbl «Ileperonka HeT»

OIOJKETOM.

HaxonuTtb B3auMOCBSI3b MEKITY
M3y4yaeMbIM MaTEpPHAIOM U OyayIIe
poeCCHOHATTEHOM ESITEIIBHOCTHIO.
Co0mroath nmpaBuia 3KOJIOTHYECKH
IPaMOTHOTO TIOBEJICHUS M 0€30TaCHOTO
oOpatieHus ¢ HeTenpoAyKTaMu B ObITY

M Ha IMPOU3BOACTBC

12

KameHnHbI yromis u ero

nepepadoTKa

HckonaeMblil yroab: aHTPaLUT,
KaMeHHbIN, OyphIii. KokcoBanue
KaMeHHOTO yrJisi. KokcoBbli ras,
aMMHaYHas BOJa, KAMEHHOYTOJIbHAs
cMoJIa, Kokc. ['asudukanus u
KaTAIUTUYECKOE THAPUPOBAHUE
KaMEHHOT'O YTJIS.

Jlemoncmpayuu. Komnexuyst
«KaMeHHBIH yroiab U IPOYKThI €ro
nepepaboTkmny». BuneodparmeHTs u

CJI&fII[BI «Kokcoxummueckoe

XapakTepru30BaTh MPOUCXOKIACHUE U
OCHOBHBIC HAMPABIICHUS UCIIOJIH30BAHUS
1 TiepepaboTKH KaMEHHOTO YTJIS.
YcTanaBnMBaTh 3aBUCHMOCTD MEXTY
00BEMaMu T00BIYM KAMEHHOTO YTJISI B
P® u GromxeToM.

Haxonutb B3auMOCBS3b MEKITY
M3y4aeMbIM MaTepUaIoM U Oyaymiei
poeCCHOHANTEHOM TESITCIIBHOCTHIO.
Coburonath mpaBuiia YKOJIOTUIECKU

rpaMOTHOI'O HOBCACHUS U 0e301acHoOro
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IIPpOU3BOACTBO»

oOpallleHus! C KAMEHHBIM yTJIEM U
IPOIYKTaMH KOKCOXUMHYECKOTO

MIPOU3BOJICTBA B OBITY U

MIPOMBITTUICHHOCTH
13 [ToBTOpEeHMne u 00001IIEHUE TecTupoBanue, peleHue 3a1a4 u BhINONHATE TECTHI, peliaTh 3aa4u U
YOPaKHEHUN 110 TEME YIPKHEHHS 110 TEME.
[IpoBOIUTH OLIEHKY COOCTBEHHBIX
JTOCTHDKCHHH B YCBOSHUHU TEMBI.
KoppekTupoBath CBOM 3HaHUS B
COOTBETCTBHH C TJIAHUPYEMBIM
pe3yiabTaTOM
14 KontposnbHas padota Ne 1 «Teopust ctpoenust opranndeckux coequHeHuit A.M. byTiepoBa. YrieBo1opoas»
15—28 Tema 3. Kucjiopoa- v a30Tcojaep:kamue oprannyeckue coexuHenus (14 v)
15—16 OZIHOATOMHBIE CITUPTHI DyHKIMOHAIbHAS TUAPOKCUIIbHAS Ha3piBaTh CIUPTHI IO MEXKTyHAPOTHOM

rpynna. ['omonornueckuit psg
IIPEAEIbHBIX OJHOATOMHBIX CIIUPTOB.
N3omepus monoxeHus
byHKIMOHAIBHOM rpy1bl. Bogopoanas

CBsI3b. XMMUYECKHE CBOMCTBA CIIMPTOB.

HOMEHKJIATYypE.
XapakTepu3oBaTh € IOMOIIBIO POJHOTO
A3BIKA U SI3bIKa XUMUU CTPOEHUE,
CBOMCTBA, CIOCOOBI MOIYUYEHUS U

oOmacTu IMPUMCHCHUS NPCACIIbHBIX
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AnpneruaHas rpynna. Peakius
aTepudUKAIINY, CIIOXKHBIE A(DUPHI.
[Iprumenenue criupros. [lericTBue
METHJIOBOT'O U 3THJIOBOTO CIIMPTOB HA
OpraHu3M YEJOBEKa.

Lemoncmpayuu. OKACIEHHUE CIIUPTA B
anbaerun. JlabopamopHvle onvimaoi.
CpaBHEHHE CKOPOCTH UCIIAPEHUS BOAbBI

H OTaHOJIA.

OJTHOATOMHBIX CITUPTOB
KnaccuduimpoBats CiupThI IO UX
ATOMHOCTH.

HabmromaTe, caMoOCTOSITEILHO
MIPOBOAUTH M ONUCHIBATH XUMHYECCKUM

AKCIIEPUMEHT

17

MHOroaroMHsIi€ CIUPTHI

MHOroaToOMHBIE CIIUPTBHI.
OtuiieHruKoib. ['munepus. [lonyyenue
Y XUMUYECKHUE CBOMCTBA MHOTOATOMHBIX
criupToB. KauecTBeHHas peakuus Ha
MHOTOaTOMHbBIE€ CHUPTHL. AHTU(PPU3HIL.
Lemoncmpayuu. KauecTBEeHHAs peakius
Ha MHOTOATOMHBIE CIIUPTBHI.
JlabopamopHvie onvimul.

PacTtBOopuMOCTS rMiieprHa B BOJE

KinaccudunmpoBaTh COUPTHI 110 UX
aTOMHOCTH.

XapakTepusoBaTh C MOMOIIBIO POTHOTO
SI3bIKA M SI3bIKa XUMUU CTPOEHUE,
CBOMCTBA, CIOCOOBI MOTYUYEHUS U
00JIaCTH MPUMEHEHHSI MHOTOATOMHBIX
CIIUPTOB.

NnentudunmpoBath MHOTOATOMHBIE

CIIUPTHI C IIOMOIIIBIO KAYECTBEHHOMN

pEaKIIHH.
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HabmromaTh, caMoCTOSITEILHO

IMIPOBOJUTH U OIIKUCHIBATDH XUMHYECKUI

HKCIIEPUMEHT
18 deHon ®deHou, ero CTPOCHUE, MOJyYECHHE, XapakTepu3oBaTh ¢ TOMOIIBIO POJTHOTO
CBOICTBa U npuMeHeHue. KauecTBeHHbIE | sI3bIKa U A3bIKa XUMUH OCOOEHHOCTH
peakiuu Ha penon. BzaumHoe BIusiHUE | CTPOCHHS U CBOMCTBA (peHOJIa HA OCHOBE
aTOMOB B MOJIEKYJI€ (peHoa. B3aMMHOTO BJIMSIHHS aTOMOB B
Jlemoncmpayuu. PacTBOpUMOCTb MOJIEKYJI€, & TAKXKe CIIOCOOBI MOJTy4YEHUs
(eHoa B BoJie IpU OOBIYHOMN 1 00JaCTH NPUMEHEHHS (PeHOJIa.
TEMIEPAType U MpU HarpEeBaHUU. HabmronaTe 1 onucsiBaTh
KauecTBennsie peaknu Ha GeHON JIEMOHCTPAIIMOHHBIA XUMHUECKUN
OKCIIEPUMEHT.
CobmroaTh NpaBuiia 3KOJOTHYECKH
IPaMOTHOTO U 0€30MacHOro oOpaIieHus
C TOPIOYMMU U TOKCUYHBIMU
BEILIECTBAaMH B OBITY U OKpYXKarowIei
cpene
19 AJbACTUIBI Anpaeruasl. Dopmanbaerua u XapakTepHu30BaTh C IOMOIIBIO POJTHOTO

areTaapaern. XUMHUYECKHE CBOMCTBA

SI3BIKA U SI3bIKa XMMHH OCOOEHHOCTH
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anbaernoB. KauecTBeHHbIE peakuy Ha
anpaerupl. Peakuun
nonmkoHaeHcaunn. KapoonunbHas
rpymnmna. KeToHsl Ha mpuMepe aneroHa.
Jlemoncmpayuu. KauecTBEHHBIE

pC€aKn Ha aJIbACTHUABI

CBOMCTB (popmasibaeruaa u
aleTanabJIeTuaa Ha OCHOBE CTPOCHUS
MOJIEKYJI, CIOCOOBI OMYyUEHUS U UX
o0JacTu MPUMEHEHUS.

Ha0ronarh, ONMCHIBATH M IIPOBOIUTH
XUMHYCCKHAN YKCIICPUMEHT.

N neHTuunmupoBaTh aabICTHIbI C
MTOMOIIBIO KAYECTBEHHBIX PCAKIINH.
Co0mroaTh npaBuiia 3KOJIOTHYECKH
IPaMOTHOTO U 6€30I1aCHOT0 0OpaIICHHS
C TOPIOYMMH ¥ TOKCHYHBIMHU
BEIIIECTBAMHM B OBITY U OKpPY KaroIen

cpene

20

KapOoHoBbBIE KHCTOTHI

[IpenenbHbIE OHHOOCHOBHBIE
KapOOHOBBIE KHCIIOTHI, UX
TOMOJIOTUYECKHU PsiJl, IPE/ICTABUTENH,
UX TMOJIy4YeHUE U TPUMEHEHHUE.
XUMHUUYECKHE CBOMCTBA KAPOOHOBBIX

KHUCJIOT. Peakius sTepudukaium.

XapakTepu30BaTh C TOMOIIBIO POAHOTO
SI3BIKA U SI3bIKA XUMUU OCOOCHHOCTH
CBOWCTB KapOOHOBBIX KHUCIIOT HAa OCHOBE
CTPOCHUS KX MOJICKYJI, @ TAKIKE
CHOCOOBI MOJTYYEHHS U 00JIaCTH

MIPUMEHEHNS MYPABBUHOW U YKCYCHOM
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Jemoncmpayuu. IlpencraBurenu
Pa3IMYHBIX KJIACCOB KapOOHOBBIX
KHCJIOT.

Jlabopamophvie onvimol. XUMUYECKUE

CBOMCTBA YKCYCHOU KHCJIOTHI

KHCJIOT.

Paznuuaate ob1miee, o0coOeHHOE U
CAMHUYHOE B CTPOCHUH 1 CBOMCTBAX
OpraHUYEeCKUX (MypaBbUHON U
YKCYCHOM ) M HEOPTaHUYIECKUX KUCIIOT.
Habmronats, onuceIBaTh U IPOBOAUTH
XUMHUYCCKUN DKCIICPUMEHT.
Co0mroath npaBuia 3KOJIOTHYECKH
IPaMOTHOTO U 6€30I1aCHOT0 0OpaIleHHS
C TOPIOYUMH ¥ TOKCUYHBIMU
BEIIIECTBAMH B OBITY U OKpY Karomen

cpene

21

Crnosxxnblie 3¢upsl. XKupbl

Peakuus srepuduxarnmu. CrnoxxHble
a¢upsl. JKHUpHI, UX COCTaB U THAPOIIU3
(KUCJIOTHBIN U 1IeJ04HO0M). MbL1a.
I'mppupoBanue Kupos.
Jemoncmpayuu. Konnexuus cioxxHbIX
a¢upoB. Komnekius xupoB. O6pasiisi

TBépI[OFO H )XUAKOI'O MblJIA.

Pa3znuyarh peakuuu 3repupuKanuy Kak
oOpaTUMOi OOMEHHBIN MPOLIECC MEXKTY
KHUCIIOTaMHU U CIIUPTaMH.
XapakTepu3oBaTh 0COOCHHOCTH CBOICTB
’KHPOB HA OCHOBE CTPOCHUS UX
MOJIEKYI, @ TAK)Ke KJIaCCU(PUKALUU

JKHUPOB I10 UX COCTAaBy U
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Jlabopamopnvie onvimwl. OnipeieneHue

HCIIPCACIIBHOCTHU PACTUTCIIBHOI'O Macjia

MIPOUCXOKIECHUIO ¥ TIPOU3BOJICTBO
TBEPBIX KUPOB HA OCHOBE
PaCTUTEBHBIX MaCell.

Ha ocHoBe peakuuu sTepudukanmu
XapaKTepHU30BaTh COCTAB, CBOMCTBA U
00J1aCTH MPUMEHEHHUS CIIOKHBIX A(DUPOB.
Hab6nronaTh, onuceIBaTh U TPOBOIUTH
XUMHUYECKUN HKCTIEPUMEHT.
Co0mroaTh npaBuiia 3KOJIOTHYECKH
IpaMOTHOTO U 6€30macHOro oOpaIieHus
C TOPIOYMMU ¥ TOKCUIHBIMU

BEIIIECTBAMH B OBITY U OKpPY Karoiien

cpene

22

VrieBoanl

Yraeroasl. Monocaxapupbl. [ moko3a
Kak anpaeruaocupt. CopouT.
MoOJIOYHOKHCIIOE U CIUPTOBOE
opoxenne. DoTocunTes. Jlucaxapuipl.
Caxapo3a. [Tonucaxapuabl: Kpaxmall,

LIEJUTIOJIO3A.

XapakTepru30BaTh COCTAB YIJIEBOIOB.
KnaccudumnmpoBaTs X Ha OCHOBE
CIIOCOOHOCTH K TUIPOIIU3Y.
OnuceIBaTh CBOMCTBA TITFOKO3bI KaK
BEIIECTBA C IBOMCTBEHHON (QyHKIUEH

(anpeTHIOCTIUPTA).
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Jlemoncmpayuu. Bzanmonencraue
rI10K0356I ¢ ruapokcuaom mean( 1) kak
anpaernaocnupra. KauecTBeHHas
peakIms Ha KpaxMmal.

Jlabopamophwie onvimsi. OOHApYKEHHE

KpaxmaJia B IIPOAYKTaX IMUTAHUA

VY craHaBnMBaTh MEXKIPEIMETHBIC CBS3U
XMMHHU 1 OMOJIOTHH Ha OCHOBE
PaCKpbITUS OUOJOTUUECKOM pOU U
XUMHUYECKHUX CBOMCTB Ba)KHEHUIITNX
MpeJICTaBUTENIEH MOHO-, TU- U
MOJIMCaXapuioB.

HaGmronath, onuceiBaTh ¥ MPOBOJIUTH
XUMHYECKUH SKCIIEPUMEHT.
CoOmroiaTh npaBuiia TEXHUKU
0e30MacHOCTH MpHU paboTe B KAOMHETE

XUMHUHN

23

AMUHBI

AMuHOrpynma. AMHUHBI IPEAEIbHBIE U
apoMarnueckue. AHunuH. [lomyuenue
aMuHOB. Peakuys 3uHNHA. XUMHUYECKUE

CBOMCTBA U IMPUMCHCHUC aMHWHOB.

Jlemoncmpayuu. Ioptpet H. H. 3ununa.

Komnnekius aHUIMHOBBIX KPACUTEIICH.
Jlabopamophvie onvimwi. I3roToBICHNE

MOJIeJIE aMUHOB

XapakTepu30oBaTh ¢ TOMOMIBIO POAHOTO
S3BIKA U SI3bIKa XUMUU OCOOECHHOCTH
CTPOEHHS U CBOMCTB aMUHOB Y aHWJIMHA,
B YaCTHOCTH, Ha OCHOBE B3aHMHOTO
BIIUSIHUSL aTOMOB B €r0 MOJIEKYJIC, a
TaKXe CrocoObl TOTyYeHUs U 00J1aCTH
MPUMEHEHUS aHUJIMHA.

ApryMEeHTHpOBaTh 4yBCTBO F'OPAOCTH 32
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JOCTHKEHUS OTEUECTBEHHOM
OpPTaHUYECKO XUMHH.

Co0uromath mpaBmiia YKOJIOTHIECKU
IPaMOTHOTO U 0€30MacHOro oOpamieHus
C TOPIOYMMHU U TOKCUYHBIMU
BEIIECTBAMH B OBITY M OKPY KAIOIIEH

cpene

24

AMMHOKHCIIOTHI. benku

AMMHOKHCIIOTBI KaK aM(oTepHbIe
OpraHUYeCcKue COeMHEHHUS. | TUIIKH.
Peaxkuus nommkonaencanuu. Ilentuanas
cBs3b. [lepBuuHasi, BropuuHasi,
TpETUYHas CTPYKTYpPhl OEITKOB.
KaudectBeHHbie peakiuu Ha OEJIKH.
IM'moponus. [enartyparus.
buonoruueckue GpyHKIIUN OEIKOB B
OpraHus3Me.

Jlemoncmpayuu. CBONCTBA IIAIIMHA.
[IBeTHBIC peakiuy OEIKOB.

Jlabopamophvie onvimsi. Jlenatyparus

OrnucpIBaTh CBOMCTBA aMUHOKHUCIIOT KaK
OM(pYHKIHMOHATBHBIX aM(OTEPHBIX
COCIMHCHUU.

YcraHaBnMBaTh MEXKIPEIMETHBIC CBS3H
XUMHH 1 OMOJIOTHH Ha OCHOBE
PACKpBITHUS OMOJIOTHUECKOM POIH U
XUMHUYECKUX CBOHCTB aMHHOKHUCIIOT.
OnuceIBaTh CTPYKTYPHI H CBOHCTBA
OCIIKOB KaK OMOTIOJINMEPOB.
YcTaHaBIMBaTh MEKITPEIMETHBIC CBSI3U
XUMHH B OMOJIOTHH Ha OCHOBE

PACKpBITHs OUOJIOTHYECKON pOJH U
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OEJIKOB

XUMHUYECKUX CBOUCTB OEJIKOB.
[TpoBOIUTE, HAOIFOAATH U OITUCHIBATH

XUMHYECKUMN OKCIICPUMCHT

25 ['eneTnyeckas CBA3b MEKTY IlousTHE O reHeTHYECKOU CBA3HM Ha Y craHaBiIMBaTh B3aUMOCBSI3b MEXKITY
KJIACCAMHU OPTaHUYECKHUX IIPUMEPE B3aUMOIIEPEXOI0B MEKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMU
COCJIMHCHU I KJIACCaMHM YIJIEBOJIOPOJIOB, KUCIOPOJ- U | IPEICTABUTENEN KIACCOB
a30TCOJECPKAIUX COCTUHECHUMN. YIJIEBOJIOPOIOB, KUCIOPOI- U
NMmrocTpanust reHETUYECKOM CBSI3U Ha a30TCOJICpKAIUX COCTUHCHUN.
MPUMEPE OPTAHUYECKUX COCTUHECHUN OnuceIBaTh C MOMOIIBIO POIHOTO SI3bIKA
PA3JIMYHBIX KIJIACCOB, COJIEPKAIINX JIBA U s13bIKa XUMMHU T€HETUUYECKUE CBI3U
aToMa yriaepoaa MEXIY KJIacCaMu yIJIEBOAOPOIOB,
KUCJIOPO/I- U a30TCOAEPKALIUX
COCJIMHCHUI
26 [Ipaktuueckas padora Ne 1. Nnentudukanust opraHu4ecKkux [IpoBonTh, HAOJIIOAATH U ONTUCHIBATH

W nentndukarus

OPraHUYECKUX COCTUHECHU

COEIMHEHUN

XUMHUYECKUH SKCIICPUMEHT IS
MTOATBEPKACHUS CTPOCHHUS U CBOMCTB
Pa3TUYHBIX OPTAaHUYECKUX COSTUHEHUH,
a TaKk)Ke MX UISHTU(PUKAIINHT C

IIOMOIIIBKO KAYCCTBCHHBIX peaKHI/Iﬁ
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27 [ToBTOpenue u 0000IICHIE TectupoBanue, penieHue 3a1a4 u BBINOIHATH TECTHI, peMIaTh 3aa49U U
YIPAKHEHUH 10 TEME YIPAKHEHHUS 110 TEME.

[TpoBOAUTH OLIEHKY COOCTBEHHBIX
JOCTUKEHUU B YCBOCHUU TEMBI.
KoppekTupoBars CBOM 3HaHUS B
COOTBETCTBHM C INTAHUPYEMBIM
pe3yJIbTaToOM

28 KonTponbhas padota Ne2 «Kucnopoa- u a3orconepxaiue OpraHn4eckiue CoeTMHEHUS»

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

29 buotexHonorus PazButune 6unorexnonoruu. Tpu OOBACHATH, YTO TAKOS OMOTEXHOIOTHS,

HanpaBiieHUs] OMOTEXHOJIOTUU: TeHHAS
(MJIM TeHeTUYEeCKas) MHXEHepUs;
KJIETOYHAsi MH)KEHEPHUsT; OMoJIornyecKas
VH)XeHepus. ['eHeTnuecku

Mo uduIrpoBanHbie opranu3msl (TMO)
Y TPAHCTE€HHAas MTPOTyKIIHS.
Knonupoanue. UMMoOuIIM30BaHHbIE
(epMEHTHI U UX IPUMEHEHHE.

Jlemoncmpayuu. BuneodparMeHTh 1

reHHas (MU reHeTUYeCKasi) MHKEHepUs,
KJICTOYHAs UHXKEHEPUsI, OMOJIOTHYeCKast
WHXXEHEPHs, KJIOHUPOBAHUE,
UMMOOMIN30BaHHBIE (PEPMEHTHI.
XapakTepu3oBaTh pojb OMOTEXHOJIOTUH
B PELIECHUU NMPOJAOBOJIbCTBEHHOM
po0JIeMbl U COXPAHEHUH 3I0POBbS

YCJIOBCKA
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CJIANIIBI 110 OMOTEXHOJIOTUHN U

MMMOOUITN30BaHHBIM (pepMEHTAM

30 ITonumepsl Knaccudukanus nonumepoB. | KnaccudunupoBars  monuMepsl 1O
HckyccTBeHHBIE OJIMMEPBI: LIEILTYJIONT, | PA3JIMYHBIM OCHOBAHUSIM.
alleTaTHbIN WENK, BUCKO3a, Hetodad. | Pa3nuuaTh HCKYCCTBEHHBIE IOJIMMEpHI,
Llemoncmpayuu. Konnekuus | kiaccupuuupoBarthb 170:¢ u
moauMepoB. KoJIEKIMA CHHTETUYECKUX | WUTFOCTPUPOBATh TPYIIIBI  TOJHMEPOB
IIOJIMMEPOB U U3JIEIIUN U3 HUX IIPUMEPAMH.
YcraHaBIuBaTh CBSI3U MEKTY
CBOMCTBAMH MOJUMEPOB U 00JIACTIMU
UX IPUMEHEHHUS
31 CHUHTETHYECKHUE TTOJIUMEPBI CnocoObl  monydeHus  NOJUMEpOB: | PaznuyaTh IIOJIMMEPU3ALUIO 51
NOJIMMEPHU3ALMs U TOJUKOHJIEHCALUS. | IIOJIMKOHACHCALUIO.

Cunretndeckne kaydyku. [lmactmaccer:
MOJIUCTUPOII, TedII0H,
HNOJUBUHUIXJIOPHI. CuHTeTHYecKHe
BOJIOKHA: KalpoH, HAaWIOH, KeBiap,
JaBCaH.

Jlemoncmpayuu. Kommexmus

[IpuBoANTH TpPHUMEPHI ATUX CHOCOOOB
MTOJTYYEHHUSI OJINMEPOB.

OnuceiBaTh CHHTETUYECKHE KaydyKH,
IIJIACTMACChI ¥ BOJIOKHA HA OCHOBE CBSI3H

CBOWCTBA — IIPUMEHEHUE
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CUHTCTUYCCKUX IIOJJUMCPOB: IIACTMACC

U BOJIOKOH U U3JEJINU U3 HUX

32 [IpakTuueckas padora Ne 2 Pacno3naBanue miacTMace ¥ BOJIOKOH [IpoBoauTh, HaAOMIOAATH M OIUCHIBATH
XUMUYICCKUN AKCIICPUMEHT TUTST
UJeHTU(UKAIINY [JTACTMACC M BOJIOKOH C
MTOMOIIBIO KAYECTBEHHBIX PEAKIIUN
33-34 IToBTOpeHue n 0600IeHUe Kypca. [logBegeHre UTOrOB y4eOHOI0 rojaa.




Y4eOHO-TeMaTHYeCKHUIl IUIaH Kypca xumum 11 kiace

(1 yac B HegeJ10, Bcero 34 4.)

Tema

KoaunuectBo

yacoB

0P

CTpOGHI/Ie BCIICCTBA

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/

XHUMHYECKHUE peaknuu

12

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/

BermtecTBa u ux cBoiicTBa

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/

XHUMHSA U COBPEMEHHOE

o01recTBo

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
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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://chemistry.ru/
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TemaTnueckoe mianupoBanue Kypca 11 kinacca 6azosoro

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

XapaKTepI/ICTI/IKa OCHOBHBIX BHJ0B

Homepa Tema ypoka OcHOBHOE coiepKaHue ypoKa nesATeIbHOCTH 00yJaronuxcs (Ha
YPOKOB TI/T1
YPOBHE YUE€OHBIX JICHCTBUI)
1—9 Tema 1. CTpoenue BemecTB (9 4)
1 OCHOBHBIE CBEJCHHUS O Ctpoenue atoma: 1po 1 3JIEKTPOHHAS ApryMeHTUPOBATH CIIOKHOE CTPOCHUE
CTPOEHHUU aTOMa o6onouka. M30tonbl. XUMHUUECKH aTOMa KaK CHUCTEMBI, COCTOSILIEH U3
37EMEHT. boJbIIoN angpOHHBIN A71pa v JIEKTPOHHOU 000JIOYKH.
KOJUJTaliep. YPOBHU CTPOEHHUS BEIECTBA. | XapAKTEPU30BaTh YPOBHU CTPOCHUS
Jlemoncmpayuu. IlopTpeTsl BEIIECTBA.
3. Pezepdopaa, H. bopa. OnuckIBaTh yCTPOMCTBO U paboTy
BuneodparmenTs u cinaiinel «bonbiiol | bonbioro aaponHoro Kosuiaiiepa
aJIPOHHBIN KOJUTANAEP», « Y POBHU
CTPOEHHUSI BELIECTBA»
2 [Tepnoguueckas cucrema DOU3NYECKUN CMBICII HOMEPOB: dJIeMEHTa, | HaxoauTe B3aMMOCBSA3U MEKIY

XUMHWYCCKHUX 3JICMCHTOB

. . MenneneeBa u ydeHue o

nepuona, rpynnel. BaneHTHsie

AIEKTPOHBI. DJIEKTPOHHAS KOH(UTYpalus

ITOJIOKXCHHUEM JJICMCHTA B

IIEPUOIUYECKOU CUCTEME
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CTPOEHHUH aTomMa

aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 3JIEMEHTOB B IIEPUOJAX U
rpymnmnax. JJIeKTPOHHbBIE CEMENCTBA
XUMHAYECKUX DJIEMEHTOB.
Jlemoncmpayuu. Paznuansie Gopmbl
[leproauyeckoi CHCTEMBI XUMUYECKUX
aneMmeHToB /1. 1. Menneneesa. [loprper
. 1. Menaeneena.

Jlabopamophvie onvimeoi.
MoaenupoBaHue NOCTPOECHUS
[leproauyeckoi CUCTEMBI C OMOILBIO

KapTO4YeK

J1. 1. MenaeneeBa U CTPOCHUEM €TO
aToMma.

CocTaBIsATh 31EKTPOHHBIE U
ANIEKTPOHHO-Tpaduueckre GopMyIIbI
aTOMOB S-, p- U 0- JJIEMEHTOB.
OTHOCUTh XUMHYECKHE PIIEMEHTHI K
TOMY WJIM UHOMY DJIEKTPOHHOMY

CEMEUCTBY

dunocodckre OCHOBBI
obmHuoctu [leproauueckoro
3aKO0HA U TCOPUH XUMUICCKOTO

CTPOCHUS

[IpennoceuiKy OTKPBITHS
[lepuoanueckoro 3aKkoHa U TEOPUU
XUMHUYECKOTO CTpoeHus. PoJib MTMYHOCTH
B UCTOPUU XUMUHU. POJIb IpaKkTUKU B
CTAHOBJICHUM U Pa3BUTHH XUMUYECKOU
TEOPUU

Jlemoncmpayuu. IToptpetsr 1. U.

[IpencraBiATe pa3BUTHE HAYYHBIX
TEOpHUI MO CIIUPAIIA HA OCHOBE TPEX
dbopmynrpoBok [lepuoanueckoro 3akoHa
Y OCHOBHBIX HAIIPaBJICHUN Pa3BUTUS
TEOPUHU CTPOCHUS (XMMUYECKOTO,
3JIEKTPOHHOTO U IPOCTPAHCTBEHHOTO).

XapakTepu3oBaTh poJib MPAKTUKH B
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MenneneeBa u A. M. bytnepoBa

CTAHOBJICHUU U PAa3BUTUH XUMUYECKOU
TEOPHUH.

AprymMEHTHPOBATH YyBCTBO FOPAOCTH 3a
JNOCTUKEHUS OTEYECTBEHHON XUMUU U

BKJIa[ pOCCHﬁCKHX yLIéHBIX B MHPOBYIO

HayKy

HMonnas xuMuueckas CBsI3b U
HOHHBIC KPUCTAJINIMYCCKHUC

PELIETKA

KaTnons! kak mpoyKT BOCCTAaHOBJICHUS
aTOMOB METAJUIOB. AHUOHBI KaK TPOAYKT
OKHCJICHUS aTOMOB HeMeTaioB. MloHHast
XAMHAYECKAsT CBSI3b U HOHHAS
KpucTajumyeckas pemerka. MoHsl
MPOCTHIE U CIIOKHBIE.

Jlemoncmpayuu. Monenp
KPUCTAJUTMYECKOMN PEMIETKU XJI0pUIa
HaTpus. OOpa3ibl MUHEPAJIOB C HOHHOM
KPUCTAUIMYECKON PEIIETKON: KAJIBIIUATA,

rajaura

XapakTepu3oBaTh HOHHYIO CBSI3b KaK
CBS3b MEXJ1y HOHaMU, 00Pa3yIOIUMHUCS
B pPE3YJIbTATE OTAAYU WM ITpUEMaA
3JIEKTPOHOB aTOMAaMU WJIA TPyIIIaMu
aTOMOB.

KnaccudunmpoBaTh HOHBI TIO pa3HBIM
OCHOBAHUSIM.

YcraHaBiIMBaTh 3aBUCUMOCTD MEK]Y
TUINIOM XUMHYECKOU CBA3U, TUTIOM
KPHUCTAJUIMYECKON PEIETKU U

(U3HMYECKMMU CBOICTBAMU BEILIECTB

KoBasieHTHag XyMH4deckas

CBA3b. ATOMHEBIE U

KoBasienTHasa HenonsipHas U noJisipHast

CBJI3H. 9JICK”[‘pOOTpI/IHaTCJIBHOCTB.

OOBICHATH MHEPTHBIE CBOMCTBA

6JIaF0p0,I[HBIX ra30B 0COOCHHOCTSIMH




51

MOJIEKYJISIPHBIE

KpUCTATININYCCKHC pCHIéTKI/I

KpaTtHOCTH KOBAJICHTHOM CBSI3H.
OOMEHHBIN U IOHOPHO-AKIIETITOPHBII
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHBIX
cBs3ed. [1oIApHOCTD CBSI3M U MOJISPHOCTH
MOJIEKYJIbI. MOJIEKYJIApPHBIE U AaTOMHBIE
KPUCTAJIINYECKUE PELIETKH.
Jlemoncmpayuu. Monenu
KPUCTAINYECKUX PELIETOK «CYyXOro
apAa» (WM uoza), anmasa, rpadura (Uam

KkBapiia). Mojenb MoJIIpHOTO 00bhEMa raza

CTPOEHHUS UX aTOMaA.

XapakTepu30BaTh KOBAJICHTHYIO CBS3b
KaK CBs3b, BOSHUKAIOIIYIO 3a CUET
00pa3oBaHUsI OOIIKX IEKTPOHHBIX I1AP
yTEM MEPEKPBIBAHUS 3JIEKTPOHHBIX
opOuTaeu.

KnaccudunupoBatb KOBaJI€HTHBIE CBSA3H
10 Pa3HBIM OCHOBAHMSIM.

Y cTanaBiaMBaTh 3aBUCUMOCTh MEKITY
TUIIOM XUMHYECKOW CBSI3U, TUIIOM
KPUCTAINYECKON PEIIETKU U

(bu3HUEeCKUMU CBOMCTBAMU BEIIECTB

MeTtammnueckass XUMHUYECKas

CBA3b

MeTamniyeckue KpUCTaIIndeCKue
peméTku. MeTtanmnmyeckas XuMuyecKas
CBSI3b: HOH-aTOMBI U DJICKTPOHHBIN Ta3.
dusnyeckre CBONCTBA METAJUIOB U UX
MIPUMEHEHHUE HA OCHOBE 3TUX CBOWCTB.
CnuaBbl Y€pHBIC U [IBETHBIE.

Jlemoncmpayuu. Monenu

XapakTepu30BaTh METAJUIMUYCCKYO
CBsI3b KaK CBSI3b MKy HOH-aTOMaMH B
MeTaljlaX U CIJIaBax IMOCPEICTBOM
0000111eCTBIEHHBIX BAJICHTHBIX
3JIEKTPOHOB.

OOBSICHATH SAMHYIO IPUPOTY

XUMHUYECKUX CBSI3CH.
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KPUCTAJUIMYECKUX PEIIETOK METAJUIOB.
Jlabopamophvie onvimuoi.
MoenupoBaHUE METATITUNYECKON

KPHUCTAJUINYECKOMN PEIIETKN

Y craHaBnMBaTh 3aBUCUMOCTD MEXKIY
TUIIOM XUMHYECKOU CBSI3U, TUIIOM
KPUCTAUINYECKOU PEIIETKU U

(U3NYECKUMHU CBOMCTBAMH BEILIECTB

BOI[OpOI[HaH XUMHNYCCKasA CBA3b

Bonopoanas xumMuueckas CBsI3b:
MEXMOJIEKYJIApHas U
BHYTPUMOJIEKYJISIpHAsA. 3HAaYCHUE
BOJOPOJHOM CBSA3U B IPUPOJE U KU3HU
YeJI0BEKa.

Jlemoncmpayuu. BuneopparMeHThI 1
cnaiinbl « CTPYKTYpBI OCIIKaY.
Jlabopamopuvie onvimul. JleHaTypanus

oenka

XapakTepu3oBaTh BOJIOPOJAHYIO CBSI3b
KaK OCOOBII THII XUMHYECKOU CBS3H.
Paznuuath MEXMOJEKYJIAPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIC
CBSI3H.

YcTaHaBnMBaTh MEKIPEAMETHBIEC CBA3U
¢ OMonoruel Ha OCHOBE PACCMOTPEHUS
MIPUPOILI BOJOPOIHOM CBSI3U U €€ POJIU B

OpraHu3alry )KUBOW MATEPUU

[Tomamepsl

[TonuMmepsl, UX MOTYUYECHHUE: PEAKIIUU
MOJIMMEPU3AIUMHU U MTOJUKOHICHCAIHH.
[Lmactmaccel. Bonokna. Heoprannueckue
MTOJIMMEPHI.

Jlemoncmpayuu. Koiexkiuu

«IInactmaccoy, «BonokHay. O6pasisl

XapakTepu30oBaTh MOJUMEPHI KAK
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS.
PaznuyaTe peakuuu noauMepusanuu u
MOJIMKOHICHCAIINH.

OnuceiBaTh BaKHEUIIINE MPEICTABUTETN

IaacTMacC 1 BOJIOKOH U HA3bIBATh
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HCOPraHN4YCCKUX ITOJIUMEPOB — BCIICCTB

ATOMHOMU CTPYKTYPHI

00J1aCTH UX IPUMEHEHUS.
YcTaHaBnMBaTh €IMHCTBO OPraHUYECKON
¥ HEOPraHUYECKOW XUMHU Ha IPUMEPE

HCOPIraHU4YCCKUX IMMOJIUMEPOB

I[I/ICHCpCHBIe CHCTCMBbI

JucnepcHble cucTeMbl: aucnepcHas dasza
u aucnepcuonHas cpena. Knaccudukamms
JUCIIEPCHBIX CUCTEM I10 arperaTHOMY
COCTOSIHUIO U 10 pa3Mepy 4acTHIl (assbl.
['pyOGoaucnepcHbie CUCTEMBI: SMYJIbCUU,
CYCIEH3HH, a3p030J1. TOHKOIUCTIEPCHBIE
CUCTeMBI: 30Ji1 U reau. CuHepe3uc u
KOAryJisiusl.

Jemoncmpayuu. O6pasibl pa3IndHbIX
JUCTIEPCHBIX CUCTEM: dMYJIbCUM,
CYCIIEH3HH, a3pO30JI€H, TeJIEN U 30JIEH.
Koarynsuus. Cunepesuc.
Jlabopamopnvie onvimei. [lonyduenue
AMYJIBCUU PACTUTEIBLHOIO Macia.

HOJIY‘IGHI/IG CYCIICH3MHU «U3BCCTKOBOT'O

XapakTepu30BaTh Pa3IUIHBIC TUIIBI
JUCTIEPCHBIX CUCTEM Ha OCHOBE
arperaTHOro COCTOSHUS JUCIIEPCHOMN
¢a3bl U TUCTIEPCUOHHOM CPEIBI.
PackppiBaTh poib pa3TUIHBIX THIIOB
JUCTIEPCHBIX CUCTEM B KU3HH TPHUPOIBI
1 O0IIECTBA.

[IpoBOANTH, HAOIIOIATH M OITUCHIBATH

XAMUYECKUHN SKCTIEPUMEHT
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MoJioKay. [TomydeHne KomonaHoro
pacTBOpa KypuHOTO Oelika u
HCCJIEI0BAHHUE €0 CBOMCTB C MOMOILBIO

JIA3EPHOM yKa3Ku

10—21

Tema 2. XumMudeckue peakimuun

(12 g)

10—11

Knaccuduxanust XumMu4eckux

peakuin

Peakuuu 0e3 n3MeHEHHs coCcTaBa
BEILIECTB: AJUIOTPONU3ALNU U
n3omepuzanuu. [[pudarHbl aIoTpONUH.
Kiaccudukanus peakiiuii mo 4uciy u
COCTaBY peareHTOB U MPOJYKTOB U IO
TerioBomy 3¢ dekty. Tepmoxumuueckue
YPaBHEHUSI pEAKLIUH.

Jlemoncmpayuu. IK30- 1
SHJOTEPMUYECKHUE peakiuu. TenaoBsie
SIBJICHUS TIPY PACTBOPEHUU CEPHOI
KHUCJIOTHI U aMMUAYHON CEITUTPHI.
Jlabopamophvie onvimsi. IIpoBeneHue
peakiui, uAyImux 10 KOHIA, MO0 MPaBUITy

bepromnne

KinaccuduuupoBarb XuMu4uecKue
PEaKIMHU 110 PA3JIUYHBIM OCHOBAHMSIM.
XapakTepu3oBaTh TEILIOBOMN 3P QeKT
XUMHUYECKUX PEAKIUI U HA €r0 OCHOBE
paznuyaTh 3K30- U S3HIOTEPMUYECKUE
peaKIMH.

OTtpaxkath Ter1oBoi ekt
XUMUYECKUX PEAKIMI Ha MUChME C
MOMOILBIO TEPMOXHUMHYECKUX
YpaBHEHUM.

[IpoBoauTk pacy€Tsl HaA OCHOBE
TEPMOXUMHUYECKUX YPABHEHUM.
[IpoBoauTh, HAOMIOAATH U ONTUCHIBATH

XUMHUYECKUI OKCIICPUMCHT
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12

CKopoCTh XUMUYECKUX

peakiun

CKOpOoCTh XUMUYECKON PEAKIINU U
(bakTophl €€ 3aBUCUMOCTH: PUPOJIa
pearupyrommx BemecTB, MIOMaabr ux
COIIPUKOCHOBEHUSI, TEMIIEPATYPA,
KOHIICHTPAIUS ¥ HAJIMYWE KaTalln3aTopa.
Karanus. ®epmentsl. UHTHOUTOPHI.
Jlemoncmpayuu. 3aBUCUMOCTh CKOPOCTH
peaKkuuu OT IPUPOJIbI BEUIECTB HA
MpUMepe B3aUMO/JICUCTBUS PACTBOPOB
Pa3JIMYHBIX KACIOT OJIMHAKOBOM
KOHIICHTPAIUU C OJIMHAKOBBIMU
Kycoukamu (TpaHyJiaMu) IIMHKA U
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAIIOB
(MarHusi, IMHKa, KeJie3a) C paCTBOPOM
COJITHOU KUCIIOTHI. B3anmopencreue
PAacCTBOPOB CEPHOM KUCIIOTHI C
pacTBOpaMM THOCYJIb(aTa HATPUS
PA3JIMYHON KOHLIEHTPALUUA U

TemIriepaTypbl. Mojienb KUTISILIETO CIIOSL.

XapakTepu3oBaTh CKOPOCTh
XUMUYECKOHN peakiuu U GaKkTopbl
3aBUCHUMOCTH CKOPOCTU XUMUUYECKOM
peaKkuu OT IPUPOJIbI pearupyromux
BEILIECTB, UX KOHIIEHTPALINH,
TEeMIEPATypPhl, IIIOMIATN
CONIPUKOCHOBEHMUS BEILIECTB.
[IpoBoUTh, HAOMIOAATH U ONKCHIBATH
XUMUYECKUN HKCIEPUMEHT C ITOMOIIBIO
POAHOTO SI3bIKA U SI3bIKA XUMUHU.
XapakTepu3oBaTh KaTaIn3aTOPbl U
KaTajin3 Kak CIocoObl YIIpaBIeHUs
CKOPOCTBIO XUMUUYECKON PEAKLINH.
YcraHaBnMBaTh Ha OCHOBE
MEKIIPEIMETHBIX CBSI3el ¢ OMOJIOTHEH
ob1ee, 0cOOCHHOE M SIMHUYHOE JIJIS
(bepMEeHTOB Kak OMOJIOTHUECKUX
KaTaJIN3aTOPOB.

PackpbiBath posib epMEHTOB B
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Paznoxxenue nepokcuia Bogopoaa ¢
MIOMOIIbI0 HEOPTraHUYECKUX
KaTaJIn3aToOpOB (COJIEH Kele3a, HoInaa
KaJIis) ¥ TPUPOIAHBIX OOBEKTOB,
coJiepKalix Karaia3y (ChIpoe MsCo,
KapTodenn).

Jlabopamophvie onvimsi. Paznoxenue
IEPOKCHUIA BOJOPOAA C IOMOIIBIO

JTMOKCHJIa MapraHiia

OpraHu3alMK )KU3HU Ha 3eMJIE, a TAKKe
B IHUIIEBON U MEIUIIMHCKOHN

IMPOMBIINIJICHHOCTH

13

OO6paTUMOCTh XUMHUUYECKUX
peakunii. XuMHUYECKOE
paBHOBECHE U CIIOCOOBI €T0

CMCIICHUA

OO6patumble peakuuu. XuMUYECKOe
paBHOBECHUE U CIIOCOOBI €r0 CMELICHUSI.
OO011as XxapakTepucTUKa peakuu
CUHTE3a aMMHAKa U YCJIOBUS CMEIICHUS
paBHOBECHS IPOU3BOJICTBEHHOIO
porecca BIIPaBo.

Jlemoncmpayuu. CMenieHue paBHOBECUS

B cucreme FO** + 3NCS™ «<» FO(NCS);

XapakTepu3oBaTh COCTOSIHUA
XUMHUYECKOTO PAaBHOBECHS U CIIOCOOBI
€ro CMEILCHUS.

[Ipencka3piBaTh HaNIpaBJICHUE
CMEILEHNS XMMUYECKOTO PABHOBECHS
IIPU U3MEHEHUU YCIIOBHI MIPOBEICHUS
00paTUMOI XUMHUYECKON pEeaKIUu.
AprymMeHTHpOBaTh BEIOOP ONTUMAIbHBIX
YCIJIOBUU MPOBEICHUS

TCXHOJOTHYCCKOIO IIponeccca.
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HaOmromate 1 onnceIBaTh
JIEMOHCTPAIMOHHBI XUMUYECKUI

AKCIIEPUMEHT

14—15

IM'moponus

['unponu3 HeoOpaTUMBIN U 0OOPATUMBIIA.
Tpu ciyuas rugponusa coneit. Ponp
ruponnsa B oOMeHe Beuiects. Posib
TUAPOJIN3a B YHEPIETUYECKOM OOMEHE.
Lemoncmpayuu. I'naponus conen
paznuyHoro tuna. BuneodparmeHTs! u
cnaiael «brosornyeckas poJib
TUAPOIIU3AN.

Jlabopamophvie onvimel. VictibiTanue
WHJMKATOPAMH CPEbl PACTBOPOB COJIEN

Pa3INYHLIX THUIIOB

XapakTepu3oBaTh THAPOIN3 KakK
00OMEHHOE B3aUMO/JICHCTBHUE BEIIECTB C
BOJIOM.

3anuceIBaTh ypaBHEHUS pEaKIUN
TUJIPOJIN3a PA3JTUYHBIX COJICH.
PaznuyaThk ruiposin3 no KaTHOHY U
AQHHOHY.

[Ipencka3biBaTh peaKkIui0 CPeIbl
BOJIHBIX PACTBOPOB COJIEH,
00pa30BaHHBIX CHJIBHBIM OCHOBaHUEM U
cJ1a00¥ KUCIOTOM, C1a0BIM OCHOBAaHUEM
1 CHJILHOM KHCJIOTOM.

PackpsiBaTh posib 00paTUMOTO
TUPOJI3a OPraHUYECKUX COCTMHEHUMN
KaK OCHOBBI OOMEHA BEIIECTB B KUBBIX

OpraHu3Max u O6paTI/IMOFO rmapojania
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AT® kak OCHOBBI SHEPTETUYECKOTO
0oOMEHa B KMBBIX OpraHU3Max.
[IpoBOaUTH, HAOIIOIATH U ONUCHIBATH
XAMHUYECKUHN SKCIIEPUMEHT C TOMOIIBIO

POAHOI'O A3bIKA U A3bIKA XUMHH

16

OKHUCITUTETLHO-

BOCCTAHOBHTCJIbHBIC PCAKIINHN

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE
peakunu. CTeneHb OKUCICHUS.
OKuCIUTENs U BOCCTAHOBUTEIID.
OxkucliieHre U BOCCTaHOBJICHHE.
DNEeKTPOHHBIN OanaHC
Jlemoncmpayuu. Ilpocreiimme
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKIMK: B3aUMOJICHCTBUE ITUHKA C
COJIIHOM KUCJIOTOH U %KeJie3a ¢ cyiab(haTrom
menu(ll).

Jlabopamopnvie onvimui.
B3aumopeiictBue pactBopa cyibdara
meau(1l) ¢ sxene3oM u ruAPOKCUIOM

HATpUs

XapakTepu3oBaTh OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIEC PEAKLIUN KaK
IPOLIECCHI C U3MEHEHUEM CTEIIEHEN
OKHUCJIEHUS DJIEMEHTOB BEILIECTB,
YYaCTBYIOIIMX B PEAKLIUU.

Cocrasnate ypaBHenust OBP ¢
MIOMOIIBIO METOJ1A SJIEKTPOHHOTO
OanaHca.

[IpoBouTh, HAOMIOAATH U ONKCHIBATH
XUMUYECKUN IKCIIEPUMEHT C IOMOUIBIO

POAHOTIO sA3bIKA U A3bIKA XUMHUHU
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17-18 DJIEKTPOJIN3 PACIIaBOB U DJIEKTPOJIN3 PaCTBOPOB U PACIIABOB XapakTepu3oBaTh AIEKTPOJIU3 KaK
pactBopoB. [IpakTrueckoe anekTpoauToB. [IpakTHueckoe OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIN
MIPUMEHEHUE JICKTPOIU3a MIPUMEHEHUE AJIEKTPOJIN3A. npoiiecc.

l'anpBanomnacTuka. [ 'aibBaHOCTET UL [Ipencka3piBaTh KATOAHBIE U AHOJHBIE
Padunuponanue. MPOLIECCHI U OTPAXkKaTh UX HA NUCbME

Lemoncmpayuu. Monens 3neKTponn3Epa. | AJis pacIiuiaBOB M BOJIHBIX PACTBOPOB

MOI[GJ'II: 3H€KTpOHH3HOﬁ BaHHBI I QJICKTPOJIUTOB.
IMOJIYyUYCHUA aJ TFOMUHUA. O6pa3u51 PaCKpBIBaTL IMPAKTUYCCKOC 3HAUCHHUC
IMPOMBIIIJICHHBIX HSI[CHHﬁ, QJICKTPOJIN3a

HN3TOTOBJICHHBIX Ha OCHOBC

TaJIbBAHOIIJIACTUKHU U I'aJIbBAHOCTCT N

19 [IpakTuueckas padora Ne 1. Peienune sxcnepumMeHTanbHbIX 33a4 1o | [lnanupoBaTh, NpOBOAUTE HAOIIOAATH U
Pemenne 3kCIEpUMEHTAIBHBIX | TEME « XUMUYECKAs PEAKLIS) ONMCBIBATH XUMUYECKUI IKCIIEPUMEHT C
3a/1a4 1o TeMe «XUMUYECKast COOJIOICHUEM TIPABUJI TEXHUKU
peaKIus» 0€30IacHOCTH

20 [ToBTOpEeHuE 1 0600IICHNE TecTupoBanue, peneHre 3a1a4 u BrInmonHATE TECTHI, pemaTh 3a1a4u U
W3YUYEHHOTO YIPAXKHEHUN 110 TEME YIPAXKHEHHUS 110 TEME.

[TIpoBOIUTH OIIEHKY COOCTBEHHBIX

I[OCTI/I)KGHI/Iﬁ B YCBOCHUUN TCMBEIL.
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KoppextrpoBaTk CBOM 3HAHUS B

COOTBCTCTBHUM C IINIAHUPYCMBIM

pe3yJIbTaTOM
21 KontposnbHas padora Ne 1 «CtpoeHune BemecTBa. XUMAYECKAs pEaKIIHs»
22—30 Tema 3. BemecTBa u ux cBoiicTBa (9 )
22 MeTanibl OG6mue pusnyueckue cBoricTBa MeTauioB. | O000IATh 3HAHUS U JI€JIaTh BHIBOJIBI O
Knaccuduxanust MeTamioB B TEXHUKE U | 3aKOHOMEPHOCTSIX MOJ0XKEHUS U
xumuH. OO0IIMe XUMUYECKHUE CBOMCTBA M3MECHCHU CBOMCTB METAJIOB B
METaJUIOB. Y CJIOBUS B3aWMOJICHCTBUS nepuojiax u rpynmnax Ilepuoandeckoi
METAJIJIOB C PACTBOPaMU KHUCJIOT U COJICH. | CUCTEMBI.
Meramnorepmus. XapakTepu3oBaTh O0IINE XUMUYECKHE
Jlemoncmpayuu. Konnekuus MeTaios. CBOMCTBA METAJIOB KakK
BzanmopelicTBue KOHIUEHTPUPOBAHHOU BOCCTAHOBHUTEJIEH HA OCHOBE CTPOCHMUS
A30THOM KUCJIOTHI C MeJIbl0. Berblika WX aTOMOB M TIOJIO’KCHUS METAJIJIOB B
TepMUTHOU cMmecu. [loptper AJIEKTPOXUMHUYECKOM DSy HAMPSHKCHMUS.
H. H. bekerosa HabmromaTh 1 onmuchIBaTh XUMHYCCKUN
AKCIEPUMEHT C TOMOIIBIO POHOTO
SI3bIKA U SA3bIKa XUMHUHU
23 Hewmeramnbl. bnaropoansie HemeTtanibl kKak OKHCIUTEINH. XapakTepu3oBaTh 00IIHNE XUMUIECKUE
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ra3bl

HemeTtannel, kak BocCTaHOBUTEIH. Py
3JIEKTPOOTPULIATENILHOCTH. IHEpTHBIE
1M OJIarOpOJTHBIE Ta3hl.

Jemoncmpayuu. Komiexkuus HEMETaIOB.
Bcenbiika yépHoro nopoxa. BeitecHeHue
rajioreHOB U3 UX PACTBOPOB JIPYTUMHU

rajJorcHaMu

CBOMCTBA HEMETAJIOB KaK OKHCIIUTEIICH
1 BOCCTaHOBUTEJICH Ha OCHOBE
CTPOCHUS UX ATOMOB U TOJIOKECHUS
HEMETAJIOB B PAlY
3JIEKTPOOTPUILIATEIIBHOCTH.

HaOmromaTh ¥ oIMchIBaTh XUMHYECKUN
AKCIIEPUMEHT C MMOMOIILIO0 POIHOTO

A3bIKA U A3bIKAa XUMHHU

24

KucnoTsl HCOPraHN4YCCKUC 1

OPraHU4YCCKHUC

Kucnotsl ¢ TOuku 3peHUs] aTOMHO-
MOJIEKYJISIPHOTO yueHHs. KHCIIOTHI C
TOYKHU 3PEHUSI TEOPUHU
ANEKTPOIUTUYECKON TUCCOLUALINH.
Kucnotel ¢ Toukn 3peHnss TpOTOHHOU
teopun. O01IME XUMUYECKHE CBOWCTBA
kucnoT. Knaccudukanus Kucior.
Jlemoncmpayuu. Konnexkuus
OPraHUYECKUX U HEOPTaHUUECKUX
KHCJIOT.

Jlabopamophvie onvimoi. UccrienoBanue

XapakTepu3oBaTh OPraHUYECKUE U
HEOPTraHUYECKUE KUCITIOThI B CBETE
TEOPHUHU IICKTPOITUTUUECKON
JTACCOLIMALINYU U IPOTOHHOW TEOPHUH.
Knaccudummposars oprannyeckue u
HEOPraHUYECKHUE KUCIIOTHI 110
Pa3JIMYHBIM OCHOBAHHUSIM.

Paszanuath o011iee, 0COOEHHOE U
€IUHUYHOE B CBOMCTBAX a30THOM,
KOHIEHTPUPOBAHHOW CEPHOU U

MYpaBbUHOM KHUCIIOT.




62

KOHLIEHTPUPOBAHHBIX PACTBOPOB COJITHOM
U YKCYCHOM KHUCJIOT KaIrleJIbHbIM METOJ0OM

IIpHU UX pa30aBIECHUU BOJION

[TpoBoMTH, HAOMIOAATH M ONUCHIBATH
XUMHUYECKUH DKCIIEPUMEHT C IIOMOLIBIO

POAHOTIO sA3bIKA U A3bIKAa XUMHUH

25

OcHOBaHUsI HEOPraHUYECKUE U

OPraHU4YCCKHUC

OcHOBaHUS ¢ TOUYKU 3PEHUSI AaTOMHO-
MOJIEKYJISIPHOTO yueHusi. OCHOBaHUsA C
TOYKHU 3PEHUSI TEOPUHU
AIEKTPOTUTUYECKON JUCCOIUALIUH.
OcHOBaHUs ¢ TOYKU 3pEHUSI TPOTOHHOM
teopuu. O0IIME XMMUYECKUE CBONCTBA
ocHoBanui. Kimaccudukanmsi oCHOBaHUH.
Jlemoncmpayuu. Kosmekuus menouen u
aMHUHOB. B3aumopeicTeue napos
KOHILICHTPHUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCJIOTHI M1 aMMHUaKa («JIbIM 0€3 OTHs»).
[Tonydyenune aMmMuaka v U3y4eHHUE €ro
CBONCTB.

Jlabopamopnvie onvimsi. [lonyuenue
HEPACTBOPUMOI'O TUJAPOKCUIA U €TO

B3aNMOJIENCTBHE C KUCIIOTOU

XapakTepu3oBaTh HEOPraHUUECKHE
OCHOBaHHS B CBETE TEOPUU
AIEKTPOTUTUYECKON TUCCOLUALINH.
Pazanugate ob1iee, o0coOeHHOE U
€IMHUYHOE B CBOMCTBAX TUJAPOKCHUIOB U
OECKHUCIOPOAHBIX OCHOBAHUM.
XapakTtepu3oBaTh UX B CBETE
IIPOTOHHOW TEOPHHU.

[IpoBoaUTH, HAOIIOIATH U ONIUCHIBATH
XUMHUYECKUH SKCIIEPUMEHT C TTOMOIIBIO

POAHOTIO sA3bIKA U A3bIKA XUMHUHU
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26 AmMdoTepHbIe cOeTMHEHUS AMoTepHbIe OKCUIBI U THAPOKCUBI. XapaxkTepu30BaTh OPraHUYECKUE U
HEOpPraHU4EeCKUe U [TosydyeHue u cBoicTBa aM(POTEPHBIX HEOpraHuyeckue aMmQpoTepHble
OpraHUYECKUe HEOPTaHUYECKUX COCIUHEHUM. COEIMHEHHUs KaK BEIECTBA C

AMUHOKHUCIOTH — aM(pOTEpHBIC JBOMCTBEHHOM (PyHKIIMEH KUCIOTHO-
opraHuuyeckue coequHeHus. [lentuapl 1 | OCHOBHBIX CBOWCTB.
IENTUIHAS CBA3b. AprymMeEHTHpOBATh CBOMCTBA
Lemoncmpayuu. Ilonyuenue AMUHOKHCIIOT KaK aM()OTEpHBIX
amM(pOTEepHOr0 TMJIPOKCHIA U U3yUEHHUE OPraHUYECKUX COCIUHEHUMN.
€ro CBOWCTB. PackpeiBath Ha OCHOBE
Jlabopamopnvie onvimel. Ilonyuenue MEXMPEAMETHBIX CBA3EH ¢ Ononoruen
aM(}OTEpHOrO TUAPOKCHUIA TIPU pPOJIb AaMUHOKHCIIOT B OPTaHU3aLINH
HEJ0CTaTKe U N30BITKE MENOYH KU3HU

27 Comu Knaccudukanus coneit. JKEcTKOCTh BOAbI | XapaKTepru30BaTh COJIM OPTAHUUECKUX U

U crocoOkl €€ yctpanenus. [lepexon
KapOoHaTa B rupoKapOOHAT U 0OpPATHO.
OO6mre XuMUYECKUE CBOMCTBA COJICH.
Jlemoncmpayuu. Ilonydyenne KECTKOU
BOJIbl U YCTPAHEHUE €€ KECTKOCTH.

JlabopamopHhvie onvimwi. Y CTpaHEHHE

HEOPTaHUYCCKUX KHUCIIOT B CBETE TCOPUH
AIEKTPOTUTHICCKON TUCCOITUAIINH.
Knaccudumuposars conu mo
Pa3IMYHBIM OCHOBAHUSIM.

Paszanuath o0111ee, 0COOEHHOE U

CANHHNYHOC B CBOMCTBaX CpCaAHUX U
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JKECTKOCTH BOJBI

KHCJIBIX COJICH.

OnuceIBaTh )KECTKOCTH BOABI U CITOCOOBI
€€ yCTpaHEeHUs.

[TpoBonTh, HAOIIOIATH 1 ONTUCHIBATH
XUMUYECKUN HKCTIEPUMEHT C ITOMOIIbIO

POAHOTIO sA3bIKA U A3bIKA XUMHUHU

28 [TpakTuyeckas padora Ne 2. Pemienue sxkcniepuMeHTaNIbHBIX 33/1a4 o | [ImanupoBaTh, MPOBOAUTH, HAOIIOIATh U
Pemenne sxcniepuMeHTanbHbIX | TeMe: «BemecTBa u ux cBOKWCTBay ONMUCHIBATh XUMUYECKUH SKCIIEPUMEHT C
3a7a4 no teme «BemecTa u ux COOJIIOICHUEM MPABWIT TEXHUKHU
CBOCTBa» 0€30IacHOCTH

29 [ToBTOpeHue u 00o0IIeHNE TectupoBaHue, pernieHue 3ajay u BrINoMHATH TECTHI, peliaTh 3aa4u U
TEMBbI yIpaXHEHUH 10 TEME yIpaXHEHUS 110 TEME.

[TpoBOIUTH OLIECHKY COOCTBEHHBIX
JIOCTUKEHUN B YCBOCHUH TEMBI.
KoppekTrupoBaTh CBOM 3HaHHUS B
COOTBETCTBHH C IJIAHUPYEMBIM
pe3yJIbTaTOM

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

31 Xumuyeckasi TEXHOJIOT S [Ipou3BoACTBO aMMHaKa U METaHOJIA. XapakTepu3oBaTh XUMUYECKYIO
XUMUYECKHE MPOLIECCHI, JEKAITUE B TEXHOJIOTHIO KaK MPOU3BOAUTEIBHYIO
OCHOBE ITPOU3BOJICTBA aMMHAKA U cuiTy oOIecTBa.
METaHOJIa. XapaKTEPUCTUKA 3TUX OnuceiBaTh XUMUYECKHUE MTPOLIECCHI,
nporeccoB. O0IIMEe HAyUYHbIC TPUHIUIIBI | JIEJKAIIME B OCHOBE IIPOU3BOJICTBA
XUMHYECKOTO IPOU3BOJICTBA. aMMHaKa U METAHOJIA, C TOMOUIBIO
Iemoncmpayuu. Monenb POIHOTO SI3bIKA U SI3bIKA XUMUHU.
MIPOMBIIJICHHOW YCTAaHOBKH MOJyYeHUsI | Y CTaHABJIMBAThH aHAJIOTUU MEXY JBYMS
CEpPHOU KUCIIOThI. MOJeb KOJIOHHBI IIPOU3BOJICTBAMU.
CHUHTE3a aMMHaKa dopmyIUpoOBaTh OOIIME HAYUHBIE

MPUHLUTBI XUMUYECKOTO MPOU3BOACTBA
32 XumMuueckasi TpaMOTHOCTh Kak | MapKupoBKa yIaKOBOYHBIX MAaTEPHANIOB, | ApryMEHTHUPOBATh HEOOXOIUMOCTh

KOMITOHEHT OOLIEN KyJIbTYphbl

YCJIOBCKA

AJIEKTPOHUKHU U OBITOBOM TEXHUKH,

AKOJIOTUYHOTO TOBApa, MPOAYKTOB

IIUTaHMs, STUKETOK 10 YXO1y 3a OJEKIO0M.

Lemoncmpayuu. BuneodparmeHTs! u
CIanIpl O CTENEHU DKOJIOTMYECKON

YUCTOTBHI TOBApA.

XUMUYECKON TPaMOTHOCTHU Kak
KOMITOHEHTa OOLIEKYIbTYpPHOMN
KOMITETEHTHOCTH Y€JIOBEKA.
YMeTh notydarh HEOOXOAUMYIO
UHGOPMAIIUIO C MAPKUPOBOK Ha

YIAaKOBKax pa3/IMYHbIX ITPOMBIIIJIICHHBIX
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Jlabopamopnvie onvimol. Izyuenue
MapKHUPOBOK Pa3IMUHBIX BUJIOB
MIPOMBIIUICHHBIX U IPOIOBOJIBCTBEHHBIX

TOBapoB

" IMPOJOBOJILCTBCHHBIX TOBAPOB

33—34

IToBTOpeHue n 0000IeHHe Kypca. [TogBeeHre UTOTOB Y4eOHOI0 rojia
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YMK «Xumus. 10 kiaacc. bazoBblii ypoBeHb»
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Cnaoxos. Xumus. 10 knacc. bazoBbiit
YPOBEHbB: yUECOHHUK.
2. O. C. I'abpuenan u op. Xumus. 10 knacc. ba3oBelil ypoBeHb: METOAMYECKOE
nocoowue.
3. 0. C. Tabpuenan, U. B. Tpueybuax Xumwms. 10 kimacc. ba3oBblii ypOBEHbB:
IPOBEPOYHBIC U KOHTPOJIbHBIE PAOOTHI.
4. DnexTpoHHas popMa yueOHHKa.
YMK «Xumus. 11 kiaacc. ba3oBblii ypoBeHb»
1. O. C. I'abpuensn, U. I'. Ocmpoymos, C. A. Cnaokos. Xumus. 11 xknacc. bazoBbiii
YpOBEHb: YYCOHUK.
2. O. C. I'abpuenan u op. Xumus. 11 knacc. ba3oBeiif ypoBeHb: METOAMYECKOE
nocooue.
3. O. C. I'abpuenan, U. B. Tpueybuax. Xumusi. 11 kiacc. ba3oBblii ypOBEHb:
MIPOBEPOYHBIC U KOHTPOJIBHBIC PAOOTHI.
4. DneKTpoHHas dbopma y4yeOHHKa.

Hugpopmayuonnuvie cpeocmea

Humepuem-pecypcol ha pycckom A3vlKe

1. http://www.alhimik.ru ITpenctaBieHsl cieayomme pyoOpruK: COBEThl aOUTYPUEHTY,

YUHUTENI0 XUMHH, CIPABOYHUK (OYE€Hb OOJbIIasi MOA00pKa TaOIUIl U CIPABOYHBIX


http://www.alhimik.ru/
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MaTepuasioB), BecEnass XUMHUS, HOBOCTH, OJIUMIHUAIbI, KyHCTKamepa (Macca
MHTEPECHBIX UICTOPUUECKUX CBEJCHUN)

2. http://www.hij.ru/ XKypuan «XuMmusi ¥ SKU3HB» TOHSITHO M 3aHUMATEIHHO

PacCCKa3bIBACT 000 BcEM HHTCPCCHOM, YTO IIPOUCXOAUT B HAYKC H B MHPC, B
KOTOPOM MBI JKHUBEM.

3. http://chemistry-chemists.com/index.html ~ DneKTpOHHBIM >KypHal «XUMUKH H

xumus». B KYpHAJIC IIPCACTABICHO MHOKCCTBO OIIBITOB IIO XHMHH, COACPIKUTCA
MHOTO 3aHUMATEILHOU I/IH(I)OpMaHI/II/I, HOBBOHHIOIHCﬁ YBJICYb Y4YCHHUKOB

BKCHepHMeHTaHBHOﬁ YaCTbIO IIPCaAMCTA.

4. http://c-books.narod.ru JIutepatypa 1o XuMuu.

5. http://1september.ru/. XKypnan «IlepBoe ceHTSIOps» JUIsl yuuTelel U He TOlbKo. B

HEM IMpCaACTaBJICHO 0O0JIBIIIOE KOJIUYECTBO pa60T Y4CHUKOB, B TOM YHCIIC H
HCCIICJOBATCIILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya BcepoccHiickuii IMIKOIBHBIN TOPTAT CO

CCBIJIKaMHU Ha O6p330BaTCJIBHBIe CaWTBI 110 XMMUHM.

7. www.periodictable.ru ~ COOpHUK  cTarei O  XUMHYECKHX  JJIEMEHTax,

WJUTIOCTPUPOBAHHBINA AKCTIEPUMEHTAMH.
Humepnem-pecypc Ha aneiuiicKom a3vike

http://webelementes.com. COIEpKUT UCTOPUIO OTKPBITUS U ONMUCAHHE CBOMCTB BCEX

XUMHWYCCKHUX JJICMCHTOB. Byz[eT ITOJIC3CH AJIA 06yan0mec>1 B A3BIKOBBIX IIKOJIaX U

KJIaccax.
Oo0vexkmbl yueOHvIX IKCKYPCUl
1. My3zeu:  MHUHEpaJOTHYECKHE,  KpPACBEAUYECKHUE,  XYAOKECTBEHHBIE,
[TonmuTexHUYECKUA.

2. JIaboparopuu: y4eOHbIX 3aBEIEHUH, arpoXxumiIadopaTopuu, SKOJIOTHYECKHUE,
CaHAMUPMHUOJIOTUYECKHE.

3. AnTeku.

4. IlpousBojaCTBEHHBIE OOBEKTHI: XHWMHUYECKHE 3aBOJAbI, BOJIOOYHCTHBIC

COOPYKCHUA U JPYTUC MCCTHBIC ITPONU3BOJICTBA.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
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MarepuajbHO-TEXHUYECKOE O0ecreyeHue KaOnHeTa XUuMHUHU
HarypaJjibHble 00bEKTBI

HatypanbHble 00BEKTHI, UCHONB3yeMble B /—9 KiaccaXx mpu OO0y4YEHHUH
XUMUH, BKJIIOYAIOT B C€0sl KOJUIEKIIMM MHHEPAJIOB U TOPHBIX MOPOJ, METAILIOB U
CILIaBOB, OKCHJIOB, KHCJIOT, OCHOBAHWH, COJIE, B TOM YHUCIEC U MHHEPAJIbHBIX
yA0OpeHH, a TakkKe KOJUJICKIIMM OpPraHMYeCKUX BEIIeCTB M MaTepualos,
npenycMoTpeHHblx PI'OC («HedTh u mpoaykThl €€ nepepaboTkny», «KameHHbIN
YIOoJb U MPOIYKTHl KOKCOXHMMHYECKOTO MPOU3BOACTBa», «BonokHay,
«IImactmaces» u T. O. O3HakKOMJEHHE C OOpa3llaMM MCXOJHBIX BELIECTB MU
TOTOBBIX M3JIEJUN TO3BOJIAET TMOJYYUTh HArJIAHBIE MPEACTaBICHUS 00 3TUX
Marepuanax, UX BHEIIHEM BHUJE, a TAKKE€ O HEKOTOPBIX (PU3NYECKHUX CBOMCTBAX.
3HauuTeNbHbIE y4eOHO-TIO3HABATEJIbHbIE BO3MOXXKHOCTH HMEIOT  KOJUIEKIUH,
M3rOTOBJICHHBIE CaMUMM OOydarommmucs. llpenMersl uisl Takux KOJUIEKIUMA
cOOMPAIOTCS BO BpEMsI SKCKYpPCUM U IPYTUX BHEYPOUHBIX 3aHITUH.

Konnekuuyu HCHONB3yIOT TOJBKO JUJISI O3HAKOMJIGHHS OOYyYaroluXcs C
BHEIIHUM BHJOM U (PU3NYECKHMMH CBONCTBAMH pA3JIMYHBIX BEIIECTB U
MaTepuayioB. /[ mpoBeneHHS XUMHUYECKUX OINBITOB KOJUIEKIIMM HCIOJb30BaTh
HEJIb351.

XuMHMYecKre peakTUBbI H MATEPHAJIbI

OOpaiieHne Co MHOTHMH BEIIECTBAMHU TPeOYeT CTPOroro COOMIOACHUS
MpaBUJ TEXHUKU O€30MACHOCTH, OCOOECHHO MpPHU BBITOJIHEHUH OMNBITOB CAMHMH
oOydaromumucsi. Bce HeoOXxoaumble Mepbl NPEIOCTOPONKHOCTH YKa3aHbl B
COOTBETCTBYIOIIMX JOKYMEHTaX M HMHCTPYKIHUSAX, a TakXkKe B MOCOOMSIX IS
YUYUTEIICH XUMUMU.

Bce peaktuBbl W MaTepualibl, HYXHBIE€ JUIsI TPOBEACHUS JAEMOH-
CTPALIMOHHOTO M YYEHHYECKOrO0  JSKCIEPUMEHTA,  IOCTABISAIOTCS B
o01eo0pazoBareNbHble  OpraHW3aldyd  LEHTPAJIM30BAaHHO B BHUAE 3apaHee
YKOMILUIEKTOBAaHHBIX HaOOpOB. [Ipn HEO0OXO0IUMOCTH npuoOpeTeHUs
JOTOJIHUTENIbHBIX ~ PEaKTUBOB U MaTepuajoB  CleayeT oOpamarbcsi B

CIICHUAIM3UPOBAHHBIC Mara3nHbI.



70

Xumuyeckasi 1a00paTopHasi nocyaa, annaparbl 1 NPUOOPbI

Xumuyeckas nocyia MOApPA3ACsieTCs Ha JABE TPYMIMbL: JJISI BBITOJIHEHUS
OTIHITOB OOYYAIOIIIMMHUCS U JIJIs1 JEMOHCTPAIMOHHBIX OTIBHITOB.

[Tpubopsl, ammapaTsl ¥ YCTAHOBKH, UCTIOJIB3YEMbIE HA YPOKaX XUMUHU B 7—9
KJlaccax, KIacCU(PUIMPYIOT HAa OCHOBE MPOTEKAIOIMIMX B HUX (PU3MYECKUX H
XUMHUYECKUX TPOIECCOB C Y4YacTHEM BEIIECTB, HAXOMSIIMXCS B  Pa3HbIX
arperaTHbIX COCTOSIHUSAX:

1) mpuGopsl Ist PabOTHI C Ta3aMH — IOJIyYCHUE, COOMpaHKUe, OYMCTKA, CYIIKa,
MOTJIONIEHUE Ta30B; PEAKIIUU MEXKIY MOTOKAMH Ta30B; PEaKIUU MEXIy ra3amu B
AIEKTPUUECKOM paspsijie; Peakiuyi MeX Iy Tra3aMu IIPH MOBHIIIICHHOM JIaBJICHUU;

2) ammapaTbl ¥ MPHOOPHI IS ONBITOB C KMJIKHMH W TBEPIBIMH BEIICCTBAMH —
MeperoHka, (QUIbBTPOBAHUE, KPUCTAJUIM3ALMS; TMPOBEACHUE PEAKIUd MEXIy
TBEPIBIM BEIIECTBOM M KHIKOCTBIO, KHIKOCTHIO U JKUJIKOCTHIO, TBEPIBIMU
BEIIIECTBAMH.

3) natumku PH, 37eKTPOIPOBOTHOCTH, TEMIIEPATYPhI U JIP.

Bue »oToi knaccudukarumu HaxoawTcs ydeOHas —ammaparypa, Mpel-
Ha3HAYEHHAs JJI1 U3YYCHHUS TEOPETHUECKUX BOMPOCOB XUMHHU: JIJISI IEMOHCTPAIUH
AJIEKTPONPOBOIHOCTH PACTBOPOB U JBUKCHHUS HOHOB B AJICKTPUUYECKOM MOJIe, JJIsI
U3YUYEHUSI CKOPOCTH XUMHYECKOM pEeakiuu MW XUMHYECKOIO pPaBHOBECHS,
ANEKTPOIU3A, IEPETOHKU HEPTH U T. 1.

BcnomoratenbHyto posib  UTpalOT U3MEPUTEIbHBIE U HarpeBaTeJIbHbBIC
MPUOOPHI, pa3TUYHBIC MPUCTIOCOOICHUS JIJIsl BHITOIHEHUS OTBITOB.

Moaean

OObekTaMu MOJACIUPOBAHUS B XHMHUHU SBJISIOTCSA aTOMBI, MOJIEKYJIHI,
KpUCTAJ/UThl, 3aBOJCKHME ammapaThl, a TakkKe XUMUYECKHe Tmpoiecchl. B
penojaBaHUM XUMHUHU HUCIOIB3YIOT MOJEIU KPUCTAUIMUECKUX PEIIETOK aaMasa,
rpaduta, cepsl, docdhopa, okcuaa yriepoaa(lV), mona, xeneza, Meau, Martus,
MOJCIA KPUCTAUTMYCCKUX PEMIETOK BaXHEUIIUX TMPEICTaBUTENICH KJIACCOB
OPraHUYECKUX COCIUHECHUN.

BBIHYCKaIOTCH Ha60p1>1 MO,Z[CJ'IGI‘/’I aTOMOB JIA COCTaBJICHUA
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LIAPOCTEP/KHEBBIX MOJEIEH MOJIEKYJ, B IIEPBYIO O4YEPENb, OPraHUYECKUX
COE€IMHEHUM.
YueOHbIe TOCOOUS HA IEYATHOM OCHOBE

B npomecce oOyueHuss XUMUU HCHOJB3YIOT CIEAYIOIIME TaOJULIBI
IOCTOSSHHOIO  3KCnoHWpoBaHus:  «llepumoguyeckas cucremMa  XMMHYECKUX
anemeHToB /. 1. MenneneeBa», «Tabiuua pacTBOPUMOCTH KUCIOT, OCHOBAHHUN U
coJiel», «ONEKTPOXMMHYECKHM psJ  HaOpsDKEHUM MeTauioB», «BanmeHTHbIe
COCTOSIHHMsI aroma yriepoaa», «IIpoCTpaHCTBEHHOE M JIJIEKTPOHHOE CTPOCHME
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI» U JP.

JUis opraHu3alluy CaMOCTOSITENIbHOM paboThl OOy4aroUMXcs Ha ypoKax
UCIIOJIb3YIOT Pa3HOOOpa3HbIe JAUIAKTUYECKUE MaTepualbl: TETpaad Ha MEYaTHOU
OCHOBE WJIH OTIEJbHbIE padoure JIMCThl — HHCTPYKLUHH, KAPTOUKU C 3aJaHUSMU
pPa3HOM CTENEHU TPYAHOCTH Ul U3y4YEHHUS HOBOI'O MAaTepHUalia, CaMOIIPOBEPKU U
KOHTPOJISI 3HAHUM.

JKPAHHO-3BYKOBbIE CPEACTBA 00yYeHHUsI

K »KpaHHO-3BYKOBBIM CpeACTBaM OOYYEHHs] OTHOCAT Takue mocoOus,
KOTOpbIE€ MOTYT OBITh BOCIPHUHSATHI C TOMOIIBIO 3pEHUS M ciayxa. OITo
KUHOQWIBbMBI,  KMHO(parMeHThl, Jaua@uibMbl, JAUANO3UTUBBI  (CHaNbI),
eIMHUYHBbIE TpaHcmapaHThl i rpadonpoekropa. Cepuu TpaHCHapaHTOB
NO3BOJISIIOT MMHUTHPOBATh JBWKEHUE NYTEM MOCIEAOBATEIBHOIO HAJIOKECHHUS
OJIHOTO TpaHCHapaHTa Ha APYTOMu.

Texnnueckue cpeacrsa odydenus (TCO)

BoNbIIMHCTBO TEXHUYECKUX CpelIcTB OOydeHHs He pa3paldaThiBajloCh
CHEeUUaIbHO IS IKOJIbI, @ M3HAYAJBHO CIYXXWJIO IJIs Nepeiadyd u oOpaboTKH
uH(pOpMAIUU: 3TO PA3IMYHOIO Poja MPOEKTOPHI, TEIEBU30Pbl, KOMIBIOTEPHI U T.
1. B yueOHO-BOCTIUTATEILHOM MPOLECCE KOMIBIOTEP MOXKET HCIOJIb30BATHCS IS
peleHns 3a1a4 Hay4YHOW OPTaHU3alHy TPyJa YYUTEIIS.

[Ipy Mcnonb30BaHUU TEXHUYECKHX CPEACTB OOYUYEHMs CIIEIyeT YUUTHIBATH
BPEMEHHbIE OTpaHWYCHMs, Hanaraemble CaHUTApHBIMH MpPaBHJIAMH U HOPMAMH

(CanlluH). HenpepsiBHasi mpoA0IKUTENIBHOCTD JEMOHCTPALIMUA BUAECOMATEPUATIOB
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Ha TEJICBU3MOHHOM OJKpaHe W Ha OOJBIIOM OJKpaHE C HCIOJIb30BAHUEM
MYJIBTUMEIUMHOTO TPOEKTOpa HE JOJDKHA TMpeBblarh 25 MuH. Takoe ke
orpannueHue (He Oomee 25 MHUH) pPACIpPOCTpaHICTCS Ha HEMNPEPHIBHOE
UCIOJIb30BAaHUE MHTEPAKTUBHOM JOCKH M Ha HEMPEPHIBHYIO pabOTy 00yYaromuxcs
Ha MEPCOHAIBHOM KOMIBIOTEpE. YPOKOB C MCHOJB30BAHUEM TaKMX TEXHUYECKHUX
CpencTB OOydeHHMsI, KaK TEJIIEBU30p, MYJIbTUMEIUNHBIN MPOEKTOP, HHTCPAKTUBHAS
JI0CKa, JTOKYMEHT-Kamepa, JOJDKHO ObITh He OoJiee MIECTH B HEAEN0, a YPOKOB,
Korja odyyJaromuecs paboTaloT Ha MEPCOHAIBHOM KOMITbIOTEpE, — He Oojee TpExX
B HEJIEIIO.
Ob6opynoBanne kKabMHeTa XUMUHU

Kabuner  xumuum  JODKEH ~ ObITh  OOOpYyJOBaH  CIELHAIBHBIM
JEMOHCTPAllUOHHBIM  cTojioM. I obOecredeHust  Jydiied  BUIAUMOCTH
JEMOHCTPAIUOHHBIN CTOJI PEKOMEHIYETCSl yCTaHABIUBATh HA MOAUYM.

B kabuHeTrax XUMHUM YCTaHaABIMBAIOT JIByXMECTHBIE YUYCHUYECKHE
7a00paTOPHBIE CTOJIBI C TOJBOJAKOW SJIEKTPOIHEPTHUHU. YUEHHUECKHE CTOJIBI
JIOJDKHBI UMETh TMOKPBITHE, YCTOWYMBOE K JEHCTBUIO arpeCCUBHBIX XUMHUYECKHUX
BEIIECTB, M 3allUTHbIE OOPTUKMU 10 HApPYXHOMY Kpato. KaOuHeTbl XuMuu
000PYIYIOT BBITSDKHBIMU ITKa(aMu, pacrioiOKEHHBIMHU Y HAPY)KHOM CTEHBI BO3JIE
cTosia yuutend. [ns mpoBeaeHHs 1aO0OpPaTOPHBIX OMBITOB HCHOJIB3YIOT TOJIBKO
MUHU-CITUPTOBKH.

Y4eOHbIe TOCKH JTOJKHBI OBITh M3TOTOBJIEHBI W3 MATEpUAJIOB, MMEIOIINX
BBICOKYIO aJre3ui0 C MaTepHalaMH, HCIOJb3YyEeMbIMU ISl MHUCbMa, XOPOLIO
OUYMINATHCS BIIAXKHOU I'yOKOMH, OBITh HU3HOCOCTOMKHUMHU, UMETh TEMHO-3EJIEHBIN 1IBET
M aHTUOJMKOBOE TOKPHITHE. YUEeOHBIE JOCKH OOOpYAYIOT coPpuTamMu, KOTOpHIC
JOJDKHBI TPUKPEIUIAThCS K cTeHe Ha 0,3 M BbIlIE BEpXHEro Kpas JOCKU U
BBICTYNATh BOepen Ha pacctosiHue 0,6 M.

TeneBu30pbl yCTaHABIMBAIOT Ha CHENUANBHBIX TymOax Ha BbicoTe 1,0—1,3
M or mnona. Ilpu mnpocmorpe Tenenepenad 3pUTEILCKHME MECTa JOJIKHBI
pacmoJiaraThCsl Ha PaCCTOSIHUM HE MEHee 2 M OT dKpaHa JI0 TJ1a3 00yJaromuxcs.

I[J'IH MaKCUMaJIbHOI'O HCIIOJIb30BaAHHA JHCBHOI'O CBETA U PABHOMCPHOTO
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OCBEILICHUSI y4eOHBIX TOMEUICHUM HE CcleAyeT pa3MellaTh Ha MOJOKOHHHKAaX
IIMPOKOJIUCTHBIE PACTEHUS, CHIDKAIOIIME YPOBEHb €CTECTBEHHOT'O OCBEILEHUS.
BricoTa pacteHuii He JOJDKHA NPEBBINATHIS cM (OT MOIOKOHHUKA). Pactenus
L€JIECO00PAa3HO pa3MelaTh B MEPEHOCHBIX LIBETOYHMIIAX BHICOTOM 65—70 cMm oT
10J1a WJIM TIOJIBECHBIX KAIINO B IPOCTEHKAX MEXAY OKHAMHM.

JUist oTnenku ydeOHBIX MOMEIIEHUH MCHOJB3YIOT MaTepualbl U KPacKH,
CO3/1aI0IIME MATOBYIO MOBEPXHOCTh. [[s1 CTEH y4ueOHBIX NOMELIEHUH ClexyeT
HCIIOJIb30BaTh CBETJIBIE TOHA KENTOro, 0E€KEBOro, pO30BOT0, 3€JIEHOT0, roJlyooro
[[BETOB; JIJIs IBEPEil, OKOHHBIX pamM — OeJIbIi LIBET.

Kabuner xumuM JOKEH ObITh OCHAIIEH XOJOAHBIM M TOPSYUM
BOJIOCHA0KEHNEM U KaHAJIU3AIUEN.

B xabuHeTe XxuMuM 00s3aTEIBHO J0JKHA OBITh alITEYKa, B KOTOPYIO BXOJIST:
. KryT KpoBOOCTaHABIMBAIOIMI PE3UHOBBIM — 1 1IT.
. [y3bIpb 17151 1bia — 1 wT. (runorepmMudeckuil maker — 1 mt.).
. buHT crepunbHbBIN, Mpokuid 7 X 14 cM — 2 mT.
. bunT crepunbHbIi 3 X 5 cM — 2 mT.
. buHT HecTepunbHBIA — 1 1IT.
. Canderku crepunbHbie — 2 y1I.
. Bara crepunbnas — 1 ym.

. JleiikomnacTeiph mmpuHO# 2 cM — 1 KaTymika, 5 cM — 1 KaTymka.

© 0O N OO O B W DN P

. bakTepunuaHpIi TeMKOTIIACTHIPh pa3HbIX pazMepoB — 20 miT.

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

11. Boaublil pacTBOp aMMHuaKka (HAlIaTBIPHBIN CIUPT) B amiyidax— 1 yII.
12. PactBOp nepokcuaa Bogopoaa 3%-ueiii — 1 ym.

13. Ilepmanranat kanusi Kpuctamimyeckuii — 1 yi.

14. Anansrun 0,5 r B Tabnerkax — 1 ym.

15. Hacrotlika Banepuanbl — 1 yI.

16. Hoxaurer — 1 mir.
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Ilnanupyemble pe3yabTaThl H3YyUeHHUS Y4eOHOT0 mpeaMeTa « XuMus» Ha
YPOBHe cpeHero oomero oopa3oBaHus

Bovinycknuxk na 6a3z06o0m ypoene Hayuumcs.
— NOHUMAamMb XAMHUYECKYIO KapTUHY MHpPA KaK COCTaBHYK) YacThb LEJIOCTHOMN
HAay4YHOW KapTUHBI MUPA;
—  packpvigamb  POJIb XHUMUA W  XHMHYECKOTO  IPOM3BOACTBA  KaK
IPOU3BOIUTENLHOMN CHIIBI COBPEMEHHOIO 00I1IECTBA;
— ¢hopmynuposams 3HAYCHUEC XUMHUHU U €€ TOCTYKCHHUN B MMOBCEIHEBHOW KU3HU
YEJIOBEKA,
— YCmMauHaenuéams B3aUMOCBS3UM MEXAY XUMHUEH U JIPYTUMHU €CTECTBEHHBIMU
HayKaMmu;
—  Gopmynuposams OCHOBHBIE TMOJOXEHUS TEOPUM XUMHUYECKOTO CTPOCHUS
opraHnueckux coeauHeHuid A. M. ByTiepoBa v WILTIOCTPUPOBATh UX HMpUMEPAMU
13 OPraHNYeCKOW U HEOPraHNYECKOW XUMMUH;
— apeymMeHmupo8ams YHUBEPCAIbHBIA XapaKTep XMMHUYECKUX MOHSATHI, 32aKOHOB
Y TEOPUU JJI1 OPraHUYECKOM U HEOPTraHUYECKOW XUMUU;
— ¢hopmynuposamo Ilepnonnueckuii 3akon [[. 1. MenneneeBa u 3aKOHOMEPHOCTH
W3MEHEHH B CTPOCHMM M CBOMCTBAX XMMHUYECKUX DJIEMEHTOB U OOpa30BaHHBIX
MMM BEIIECTB Ha ocHoBe Ilepuoguyeckoil cUCTEMBbl KakK TIpauyecKoro
otobpakenus [lepuoandeckoro 3akoHa;
— Xapakmepu3zo6ams S- U P-3JIEMEHTHI, 4 TAKXKE KEJIe30 MO UX IOJOKEHHUIO B
[Tepunoanueckoii cucreme [1. . Menneneena;
—  Knaccuguyuposams XKUMUYECKHUE CBSI3U W KPUCTALIUYECKUE PEIIETKH,
OOBSICHATh MEXaHU3Mbl HMX OOpa30BaHUSI U JOKa3bIBaTh €AUHYIO MPUPOIY
XUMUUYECKHUX CBs3eH (KOBAJICHTHOM, MOHHOM, METAJUTMYECKON, BOAOPOIHOMN);
— 00bACHAMb TPUYUHBI MHOTOOOpa3Usl BEIECTB, UCIIONB3Ys SBJICHUS U30MEPHH,
TOMOJIOTHH, aJUIOTPOIINH;
— Kaaccuguyuposams XUMUIECKUE PEAKIIMN B HEOPTAaHUIECKON U OPraHUIEeCKOM
XUMUH TI0 PA3IMYHBIM OCHOBAHUSM U YCMAHABIUEAMb CTIEITU(BUKY TUTIOB PEAKIIHA

OT 00I1Iero Yyepe3 0COOEHHOE K eIMHUYHOMY;
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— Xapaxmepu306ams TUIPOIN3 KakK creuu(uuHblii 0OMEHHBIM Ipolecc U
PACKpbleamys €ro polib B )KUBOM U HEXXUBOU IPUPO/IE;

—  Xxapakmepu3o6amu  DIIEKTPOJIM3 KaK CHCHU(PUUHBIA  OKUCIUTEIHHO-
BOCCTaHOBUTEIBHBIN MPOLIECC U OMPEIEIATh €r0 MPAKTUYECKOE 3HAYCHUE;

—  Xapaxmepuzoéamb  KOPPO3HIO METaNIOB ~ KaK  OKHCIIHUTEJIBHO-
BOCCTaHOBUTEIBHBIN MPOIIECC U npediazams COCOObI 3aIIUTHI OT HEE;

— K1accuguyuposams HEOPraHNUECKUE U OPraHUYECKUE BELIECTBA;

— Xapaxkmepuzoéams O0IIME XUMHUYECKHE CBOICTBA Ba)KHEHIIMX KJIACCOB
HEOPraHWYECKUX U OPraHUYeCKUX COEIMHEHUH B IUIaHE OT oOuIero dyepes
0COOEHHOCTh K €AMHUYHOMY;

— UCNOb306aMb 3HAKOBYIO CHUCTEMY XHUMHUYECKOTO S3bIKa I OTOOpaKeHHS
cocTaBa (XMMHUYECKHE (OPMYIIbl) U CBOMCTB (XUMUYECKHUE YPABHEHUS) BELIECTB;
— UCNOb306amb TPABWIA W HOPMBI MEXKIYHApOAHOW HOMEHKJIATYphl IS
Ha3BaHUM BELIECTB MO (OpMyJIaM U, HA0OOPOT, ISl COCTABIICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (POPMYJI COETMHEHUH 10 UX HA3BAHUSIM;

— 3Hamb TpPUBUAIbHBIE HA3BaHUS BAXHEHIIMX B OBITOBOM OTHOIICHHUH
HEOPraHWYECKUX U OPTraHUYECKUX BEIIECTB;

— Xapaxkmepu3oeamb CBONCTBA, IIOJyYEHHE W IPUMEHEHUE BaXHEHUIINX
MPEACTABUTENECH KIIACCOB OpPraHMYECKUX COEIMHEHUH (aJKaHOB, AJIKEHOB,
QJIKMHOB, aJIKaJUEHOB, apOMAaTUYECKUX YIJIEBOAOPOJOB, CIHMPTOB, (PEHOJIOB,
aNbJIETU0B, MPEACIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, CJIOKHBIX 3(DUPOB
1 )KUPOB, YTIEBOA0B, aMUHOB, aMUHOKHUCJIIOT);

—-  YCmMaHaénuéams  3aBUCUMOCTb  SKOHOMHMKH  CTpaHbl OT  JOOBIYH,
TPAHCIIOPTUPOBKU U MepepabOTKU YTIEBOIOPOJIHOTO ChIPbs (HEPTH U IPUPOAHOTO
rasa);

—  DJKCHEPUMEHTAIIbHO n00meepycoams COCTaB W CBOMCTBA Ba)KHEHIIHMX
IpeiCcTaBUTENIed U3yUYEHHBIX KJIACCOB HEOPTraHWYECKUX M OPTraHMYECKUX BEILECTB
C COOJIIOIGHHEM MpPaBWJI TEXHUKH O€30MacHOCTU g pabOThl ¢ XUMHUYECKUMHU

BEIIECTBAMH U J1a0OpaTOPHBIM 000PYAOBAHUEM;
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— Xapakmepu306ams CKOPOCTb XUMHUYECKOW pEaKUMM U €€ 3aBUCHMOCTb OT
paznuYHbIX (AKTOPOB;

— Xapaxmepu3zoeams XUMAYECKOE PABHOBECUE U €r0 CMEIICHUE B 3aBUCUMOCTH
OT Pa3IMYHBIX (PAKTOPOB;

— npou3800ums Pacy€Thl MO0 XUMUYECKUM (OopMysiaM U YpPaBHEHHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOLIEHUN MEXAY YYaCTHUKAMU XUMHYECKUX PEAKIIHIA;

— cobO100ams TIpaBUiIa HKOJIOTHYECKON 0€30MaCHOCTH BO B3aMMOOTHOIICHHSX C
OKpYXKalome cpeol mpu  OOpalmeHud ¢ XUMHYECKUMHU  BEIIECTBAMH,
MaTEpUAIAMH U IIPOLIECCAMU.

Boinycknuk na 06a3060m ypoeHne noiyuum 603MOHCHOCHIb HAYYUMbCA:

— UCNOIb306aMb METOJBl HAYyYHOI'O IIO3HAHMS NPHU BBIIOJIHEHUH IPOEKTOB H
y4eOHO-UCCIIEeI0BATENbCKUX 33/1a4 XUMUYECKON TEMATUKH;

— NpPOCHO3UpPOBamMb CTPOCHUE W CBOWMCTBA HE3HAKOMBIX HEOPraHWUYECKUX U
OpraHUYECKUX BEUIECTB HA OCHOBE aHAJIOTUH;

— NPOCHO3UPOBAMb TEUYEHNE XUMUYECKUX IIPOLIECCOB B 3aBUCUMOCTH OT YCJIOBHM
UX MPOTEKAHUA U MIpeaiaraTb ClocoObl yIPABICHUS 3TUMHU MPOLIECCaAMU;

— YCmMaHaéaueams B3aUMOCBA3M XMMHUU C NPEAMETaMH T'YMaHUTAPHOIO LHKIA
(SI3BIKOM, JIUTEPATYPOM, MUPOBOU Xy 10KECTBEHHOM KYJIbTYPOK);

— packpviéams POJIb  XUMHUYECKUX 3HAHMM B Oyaymied MpakTHYECKOM
NEeATEIIbHOCTH;

— packpvlgamb POJb XUMUYECKUX 3HAHUN B (OPMUPOBAHUU WHIUBUIYATBHOU
00pa3oBaTeNbHON TPACKTOPHUH;

— NPOCHO3UPOBaAMb CIOCOOHOCTh HEOPTAaHMYECKUX W OPTraHWYEeCKUX BEUIECTB
NOPOSBIISTH OKHUCIHUTENbHBIE W/WIM BOCCTAHOBUTENbHBIE CBOWCTBA C YYETOM
CTETEeHEW OKUCIICHUS JIEMEHTOB, 00pa3yIoLuX UX;

— apeymenmupoeams €IVUHCTBO MHpaA BEIIECTB YCTAHOBJIEHUEM TI€HETHYECKOUN
CBSA3U MEX1y HEOPraHUYECKUMHU U OPraHUYECKUMH BEIIECTBAMM;

— 61a0emb XHUMHYECKUM SI3bIKOM [JIsi OOOTalieHus CIOBapHOro 3amaca M|

pa3BUTHS PEUH;



77

— Xapakmepu3068amsb CTAHOBICHHE HAYYHOM TEOpUM HA IMPUMEPE OTKPBITHS
[lepuonuueckoro 3akoHa M TEOPUU XHUMHUYECKOTO CTPOCHHUS OpPraHUYeCKuX
BEILECTB;

— KpUTHYECKH OMHOCUMbCA K TICEBIIOHAYYHONM XWMHYECKOW HMH(pOpMALHH,
MOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB;

—  nouwumams THOOAJIbHBIE MPOOJIEMBI, CTOALIME TMEpel YeTOBEUYECTBOM
(aK0JIOrMYECKHE, IHEPreTUUECKUE, CHIPbEBBIC), U npediazams MyTU UX PEIICHUS, B

TOM 4HHUCJIC U C IOMOIIBIO XUMHU.
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Kpurtepuu u HOpMbI OLIEHKH 3HAHU 00y4arOIMXCs

1. Ouenka ycTHOro OTBETA.

OtMeTKa «5»:
- OTBET IOJIHBIM U IPaBUJIbHBIA HA OCHOBAHUM U3YUYEHHBIX TEOPUN;
- Marepual H3J0KEH B OIPEICICHHON JIOTMYECKOM IOCIEN0BATEIbHOCTH,
JUTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSITENbHBIN.

OtBeT «4»;
- OTBET IOJIHBIN U NPABUJIBHBIA HA CHOBAHUM U3YUYEHHBIX TEOPHUU;
- Marepual HU3J0KEH B OINPEJICICHHON JIOTMYECKON MOCIEN0BATEIbHOCTH, IpU
ATOM JIONYIIEHBI JABE-TPU HECYILECTBEHHBIE OIIMOKU, HCIpPaBICHHBIE MO Tpebo-
BAHUIO YUUTES.

OtmeTka «3» :
- OTBET MOJIHBIA, HO MPU ATOM JIOMYyIIEHA CYIIECTBEHHAs OLIMOKA WA OTBET
HEIIOJIHBIM, HECBSI3HBIN.

OtmeTka «2» :
- TpU OTBETE OOHAPYKEHO HEMOHUMAHUE YYalllMMCSI OCHOBHOTO COJIEpKaHUs
y4eOHOTO MaTepHalia WM JIOMYIIEeHbI CYIECTBEHHbIE OIMMOKU, KOTOpBIE yda-
IUACS HE MOKET UCIPABUTH MPHU HABOJAIIMX BOMPOCAX YUUTENS, OTCYTCTBHUE
OTBETA.

2. OneHka 3KCIepUMEHTAIbHBIX YMEHUH.
OneHKa CTaBUTCA HA OCHOBAaHWUM HAOJIONCHUS 3a YUYallUMHUCS U TMHCHbMEHHOTO
oTuera 3a pabory.
OtmeTka «5»:
- paboTa BBITIOJIHEHA TOJMHOCTBIO M TMPABWIBHO,  CHAEJAHbl IMPABHIbHBIC
HaOIOICHUS U BBIBOJIBI;
- DKCHEPUMEHT OCYHIECTBJICH MO IUJIaHy C Y4€TOM TEXHUKH Oe30MacHOCTH U
MpaBuJI pabOTHI C BEIIECTBAMU U 000PYI0OBAaHUEM;
- TPOSIBJICHBl OPraHU3alMOHHO - TPYAOBBIE YMEHUS, MOAAECPKUBAIOTCS YHUCTOTA
pabouero Mecta U opsAI0K (Ha CTOJIE, 9KOHOMHO UCIOJIb3YIOTCS PEAKTUBBI).

OrmeTrka «4»:
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- paboTa BBINOJIHEHA NMPABUIIBLHO, CJEJIaHbl MPABUIbHbIE HAOIIOICHUS U BBIBO/JIBI,
HO TIpH O3TOM OKCIIEPUMEHT TPOBEACH HE TIOJHOCTBIO WU JOIYIICHBI
HECYIIIECTBEHHbIE OIUOKH B pabOTe C BEIIeCTBAMHU U 000PYI0BAHUEM.

OtmeTka «3»:
- paboTa BBINIOJIHEHA MPABWJIBHO HE MEHEe YeM HAIoOJOBHUHY WM JOMYIIeHA
CYILIECTBEHHas] OIIMOKa B XOJI€ DKCIIEpPUMEHTa B OOBACHEHHH, B O(OPMIICHUU
paboTHI, B COOJIFOJICHWM TPAaBWJI TEXHUKHA OE30MacHOCTH Ha paboTe ¢ Be-
[iecTBaMU U 000pyJOBaHUEM, KOTOpas UCIPABIISIETCS MO TPEOOBAHUIO YUUTENS.

OtMmeTKa «2»:
- JomyIlIeHbl ABe (U 0ojee) CYIIECTBEHHBIE OIIMOKU B XOJ/I€: AKCIEPUMEHTA, B
oObsicHeHHH, B 0GOpMIIEHHU PabOThI, B COOJNIOACHUM MPABHII TEXHUKU Oe3-
OTIACHOCTH TpH pabOTe ¢ BEMIECTBAMU M 00OPYJIOBAaHUEM, KOTOPBIC YUAIHICS HE
MOJKET UCIIPABUTD JJAXkKe MO TPEOOBAHUIO YUUTEIIS;
- paboTa He BBINOJHEHA, Y y4Yalllerocs OTCyTCTBYET KCIIEPUMEHTAIbHBIC YMEHHUSI.
3. OreHka yMEHHUH pemiaTh pacyeTHBIC 3a/1auu.

OtmeTka «5»:
- B JIOTHYECKOM pAaCCYy)XICHHMH W PEIICHWU HET OImMMOOK, 3ajJada pelieHa
palMOHAJIBHBIM CIIOCOO0M;

OtmeTka «4»:
- B JIOTHYECKOM PACCYXXICHUU M PEIICHUS HET CYIIECTBEHHBIX ONIMOOK, HO
3a/laya pelieHa HepalMOHAIbHBIM CIIOCOOOM, WM JOIMYIIEHO HE 0oJyiee JBYX
HECYIIIECTBEHHBIX OIITUOOK.

OtmeTka «3»:
- B JIOTHYECKOM PACCYXICHUM HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIleHa
CYIIIECTBCHHAS OITMOKA B MATEMAaTHYECKHUX pacueTax.

OtMmeTKa «2»:
- IMEETCSI CYIIECTBEHHBIE ONTUOKHN B JIOTUYECKOM PACCYKICHUHU U B PEIICHUU.

- OTCYTCTBHUC OTBCTA HaA 3aaHUC.

4. OneHka MTUCbMEHHBIX KOHTPOJIBHBIX pa0oT.
OtMmeTka «5»:

- OTBET MOJHBINA U HpaBHHBHBIﬁ, BO3MO’KHA HCCYHICCTBCHHAs OIInOKa.
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OtmeTka «4»:

- OTBET HEMOJIHBIN WK OMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OITHOOK.

OtmeTtka «3»:

- paboTa BBHINIOJIHEHA HE MEHEE YeM HaIOJIOBUHY, JIOMYIIEHA O/HA CYIIECTBEH "Has
OIIKOKa U TIPU ATOM JIBE-TPU HECYIIIECTBEHHBIEC.

OtMmeTka «2»:

- paboTa BBHITIOJIHEHA MEHBINE YEM HAIMOJIOBUHY WIN COJEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OIIHOOK.

- paboTa He BBINIOJIHCHA.

IIpu oreHKEe BBHITIOTHEHUS MHCHMEHHOW KOHTPOJBHOM pPaboOThl HEOO "XOAUMO
YYUTBIBATh TPEOOBAHUS €IMHOTO opdorpaduueckoro pexxuma.

5.011eHKa TECTOBBIX PadoT.

TecTbl, COCTOSIIIIME U3 TIATH BOIIPOCOB MOKHO MCIOJI30BaTh MOCJE U3YyYEHUS
Kaxjgoro Mmarepuana (ypoka). Tect m3 10—I15 BOIpPOCOB HMCHOJB3YyEeTCS IS
nepuoanyeckoro Koutpoia. Tect uz 20—30 BopocoB HEOOXOUMO UCTIOIb30BATh
JIJIS1 ATOTOBOT'O KOHTPOJIA.

[Ipu oreHUBaHUY UCTIOIB3YETCS CIEAYIONIAs IIKaa: JjIsl TeCTa U3 MSATH BOIPOCOB
* HET OIIMOOK — OIIEHKA «5»;

* 0JIHA OIIIMOKA - OIIEHKA «4»;

* JIB€ OIIMOKN — OIICHKA «3»;

* TpU OIMHUOKH — OILIEHKA «2).

Jnst Tecta u3 30 BOmpocoB:

* 25—30 npaBWIbHBIX OTBETOB — OLIEHKA «3»;

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

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

* MeHblIIe 12 nMpaBUIBHBIX OTBETOB — OIIEHKA «2).

6. Ouenka pedepara.

Pedepart orieHuBaeTCs 10 CIEAYIOMIUM KPUTEPHUSIM:

* coOmmoieHre TpeOoBaHUH K €ero 0(pOPMIICHHIO;

* HEOOXOAUMOCTh U JOCTATOYHOCTH JJISI PACKPBITHUSI TEMbI IPUBEJICHHON B TEKCTE
pedepara undopmaruu;

®* YMCHHC 06yqa10mer0c;1 CBO6OI[HO n3jjaraTb OCHOBHBIC HJICHU, OTPAXKCHHLIC B
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pedepare;
* CIIOCOOHOCTH OOYyYarolIerocsi MOHATh CYTh 33/laBa€MbIX YUYUTEIIEM BOMIPOCOB U

C(l)OpMYJ'II/IpOBaTB TOYHBIC OTBCTHI HAa HUX.

Kpurepuu oieHKH IPOEKTHON padOTHI:

1.Kpurepuii I. OOGocHOBaHME M TOCTaHOBKA II€JIM, IUIAHUPOBAHUE MyTel eé
JOCTHKEHUS (MAKCUMYM & OaJIJIOB)

*  llens He chopmynupoBana - 0 6.

*  llenb onpeneneHa, HO TIaH €€ TOCTHKEHUS OTCYTCTBYET - 1-2 6.

*  Ilens ompenenena, HO TUTaH €€ JOCTIKCHUS JITaH CXEMATHUYHO - 3-4 0.

° HCHB OIIpCACIICHA, ACHO OIIMCaHa, JaH HOIIpO6HBIﬁ IUIaH €€ TOCTHXKCHUS - 5-6

 llenp ompenenena, siCHO OmucaHa, JaH MOAPOOHBIA TIaH €€ JOCTHXKEHUS,
IIPOEKT BBIMOJIHEH TOYHO U MOCJIEI0BATEILHO B COOTBETCTBUH C TIJIAHOM - /-8 0.

2. Kputepuii II. Pa3zHooOpa3ue UCIOIB30BaHHBIX HCTOYHUKOB HWHMOpMaLIUU
(MakcumyM 6 6asIoB)

*  Hcnonb3zoBana muHuMaibHasi nHGopmarus — 00.

*  bBonpmas yacte npeactaBieHHON MH(POpPMALMKM HE OTHOCUTCA K CYTH paOOThI
-1-2 6.

« Pabota comepXUT HE3HAYUTENbHBIM O0BEM MOAXOASIIEH HHPOPMALHUU W3
OTPAaHUYCHHOTO KOJIMYECTBA COOTBETCTBYIOIIUX HCTOYHUKOB - 3-4 0. Paborta
COJIEPKUT JOCTATOYHO TMOJIHYI0 HH(GOPMAIIUIO U3 MIUPOKOTO CHEKTPa MOAXOSIINX
HMCTOYHUKOB - 5-6 O.

3.Kpurepuii I1I. CooTBeTCTBHE BHIOPAHHBIX CPECTB IETU (MAKCUMYM 6 0asioB)

. 3asiBJICHHBIC B MMPOEKTE LEIN HE TOCTUTHYTHI - 0 O.

 bonpmas yacte pabOThI HE OTHOCHUTCA K CYTH TIPOEKTa, HEAJICKBATHO
mo100paHbl UCTIOJIb3yeMbIe cpeicTBa - 1-2 6.

* B oCHOBHOM 3asiBIE€HHBIC 1I€JIM MPOEKTA JOCTUTHYTHI, BHIOPAHHbBIE CPEICTBA B
LIEJIOM TTOJIXOJSIIME, HO HE JoCTaTOYHbIe - 3-4 0.

« Paborta uenoctHasi, BbIOpaHHBIE CPEACTBA JIOCTATOYHBI W HCHOJb30BAHbI

yMECTHO U 3 PEKTUBHO - 5-60.
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4 Kputepuii IV. TBopueckuii ¥ aHAIUTHYECKUM MOAX0d K padbore (MakcuMym 8
0aIoB)
« PabGota He cCOIEpPXHUT JIMYHBIX PA3MBIIUICHUA M TMPEACTaBIsET COOOM
HETBOpYECKOe oOparieHue K Teme npoekra - 0 0.
« Pabota copepXuT pa3MbIIUIEHUS  ONUCATEIBHOTO  XapakTepa, He
UCII0JIb30BaHbl BO3MOKHOCTH TBOPYECKOTO moaxoxaa -1-2 6.
* B palote npennpuHsATa cepbe3Has MONBbITKA K Pa3MBILIJIEHUIO U TIPEICTAaBIICH
JUYHBIA B3TJISAJ Ha TEMY NPOEKTa, MPUMEHEHBI 3JEMEHThl TBOPUECTBA, HO HET
CephE3HOT0 aHanu3a - 3-4 0.
« Pabora oTiMuyaercd TBOPYECKMM  MOJAXOJOM, COAEPXKUT  IIyOOKHe
Pa3MBIIIUICHUS] C DJIEMEHTAMU aHAJIMTUYECKUX BBIBOJIOB, HO MPEIIIPUHATHIN aHAIIN3
HEJIOCTaTOYHO IITyOOoK - 5-6 0.
*  Pabota otnnyaeTcst riTyOOKMMHU Pa3MBIIIICHUSIMUA U aHAIH30M, COOCTBEHHBIM
OpUTHUHAIBHBIM OTHOIIIEHUEM aBTOpA K Ujee MpoeKkTa - /-8 0.
5.Kpurepuii V. CootBercTBue TpeOoBaHUAM 0(opMIIeHHS (MAKCUMYM 6 0asioB)
*  IlucpmenHas 4acTh nMpoeKTa OTCyTCTBYET - 0 0.
* B mnucemeHHoi 4YacT pabOThl OTCYTCTBYET YCTAHOBJIEHHBIE MpPaBUIIAMU
MOPSIIOK U YETKas CTPYKTYpa, AOMYIIeHbI OIHUOKH B ohopmienun -1-2 0.
Ilpeanpunstel mONBITKK  OQOPMUTHE pabOTy B  COOTBETCTBHH  C
YCTaHOBIICHHBIMU TIPABUJIAMH, TPUIATh € COOTBETCTBYIOUIYIO CTPYKTYpY -3-4 O.
PaboTa oTiMuaeTcs 4eTKMM U TPAaMOTHBIM O(OPMIICHUEM B TOYHOM COOTBETCTBHUU
C YCTaHOBJIEHHBIMH TPAaBHIIAMH - 9-6 0.
6.Kputepuit VI. Ananus npornecca u pesyiibrara paboThl (MaKCUMyM 6 OajlioB)
*  He npeanpuHSATH NOMBITKA MPOAaHATU3UPOBATH MPOIIECC U PE3YIHTAT PaOOTHI
-0 0.
*  AHanu3 nporiecca u pe3yJibTaTa padoThl 3aMEHEH ONMMCAHUEM XOJ1a U MOPSIKa
pabots! - 1-2 6.
 IlpexncraBieH mnocienOBaTEIbHBIN, MOAPOOHBIH 0030p Xojaa paboThl MO
JIIOCTHIKEHUIO 3asIBJICHHBIX 1eiei - 3-4 0.
 IlpeacraBnen wucuepnbIBaOImUA 0030p XoAa pabOTbl €  aHAIU30M
CKJIaJIBIBAFOIITUXCSl CUTyalUi - 5-6 0.

7. Kputepuit VII. JIuunas 3auHTEepecOBaHHOCTH aBTOpa (MakCUMyM 6 GaioB)
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*  PabGora mabnonHas, nokaspiaromias popmanbHoe oTHOIIEHHE aBTopa - 0 0.
*  Paborta HecamocTosiTeNbHasA, JEMOHCTPHUPYIOIIasi HE3HAUUTEIbHBIA HHTEpEC
aBTOpa K Teme npoekra -1-2 6.
 Pabora camocrosTenbHas, JIEMOHCTPHUPYIOIIAsl OIpeAeTICHHBI HHTEpecC
aBTOpa K padote - 3-4 0.
 PabGota mnONHOCTBIO caMoOCTOSITEIbHAS, JEMOHCTPUPYIOIIAs MOMJIMHHYIO
3aMHTEPECOBAHHOCTh U BOBJICUEHHOCTh aBTOpa - 5-6 0.
8.Kpurepuit VIII. KauecTBo npoBenenus npe3eHtanuu (Makcumym 6 6aJision)
*  Ilpe3enrauus He npoBeaeHa — 006.
*  Marepuan HU3MOKEH C YYETOM perjaMeHTa, OJHAaKO aBTOpPY HE yAajoch
3alHTEpecoBaTh ciymareneit -1-2 6.
*  ABTOpy yJanoch BBI3BaTh MHTEpPEC ayAUTOPUM, HO OH BBIMIET 332 pPaMKH
periiamenTa - 3-4 0.
*  ABTOpY yJaJ0Ch BbI3BaTh HHTEPEC Ay IUTOPUU U YIIOKUTHCS B PETIAMEHT - 5-
6 0.
9.Kpurepuii [X. KauecTBo npoekTHOTO MpoIyKTa (MakcumMyMm 6 6aJsioB)
e IIpoexTHsIil mpoayKT oTCyTCTBYET - 0 O.
*  IIpoexTHBII MPOAYKT HE COOTBETCTBYET 3asIBJIEHHBIM LIEJISIM, 3cTeTUKE -1-2 0.
*  IIpoaykT HE MOJHOCTHIO COOTBETCTBYET TPEOOBaHUSIM KauecTa - 3-4 0.
*  IIpoayKT MONHOCTBIO COOTBETCTBYET TpeOOBaHUSM KauecTBa (ICTETUYECH,
y100€H B UCIIOJIb30BAaHUH, COOTBETCTBYET 3asBJICHHBIM IIEJISIM) - 5-6 0.
10. Kputepuit X. ['myOuHa packpbITUsI TEMBI POEKTa (MaKCUMyM 6 OaJIIOB)
*  Tewma npoekta He packpsbiTa - 0 0.
*  Tema mpoekTa packpbita ¢pparmentapHo -1-2 6.
*  Tema mpoekTa packpsiTa, aBTOp MOKa3ajl 3HAHUE TEMbl B paMKax IIKOJIbHOU
nporpammsi - 3-4 6.
« Tema mpoekTa pacKpbiTa HCYEPIBIBAIOIIE, aBTOP MPOJAEMOHCTPUPOBAI
rIIyOOKHUE 3HAaHUA 110 TEME MPOEKTa - 9-6 0.

Maxkcumym 64 Ganna

Tembl npoexToB (10 ki1acc)

1. Xwussp u npesarenbHocTh byTiiepoBa (Tema «OcHoBHble mnoJjoxeHus TXC
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A.M. bytneposay).
2.  YnuBUTENbHAs UCTOPUS OTKPHITUS KayuyKa. (TeMa «AnKaaueHs»).
3.  Aunbzeruspl B MEAMLIMHE. AJIBAETUbI KAK IPOMBIIUICHHBIE Sbl. AJIbJETU/IbI
B napdromepun. (Tema «Anbaeruapn»).
4. Kneit namumx Oabymexk u agenymiek. ['mioko3a — Oatapes kusnu. (Tema
«YTIIEBOIBI»)

5.  benku — ocHoBa xu3Hu. (Tema «benkuy)

TemaTuka MHAUBUAYAJbHBIX NPOoeKTOB (10-11 KIaccs)

. buorexHonorus u renHas nHxxeHepusa — TexHosorun XXI Beka.

*  HanoTexHoJIOTMSI Kak NPUOPUTETHOE HAIpPABICHUE pPAa3BUTHS HAYKU U
npounsBojcTBa B Poccuiickonn denepanun.

*  CoBpeMeHHbIE METO/Ibl 00€33apakUBaHUS BOJIBI.

*  AioTponus METaJjIoB.

. Kuznb u gesarensHocTh JI.M.Menneneena.

*  «llepuoguyeckomy 3aKoHy Oyaylee He TPO3UT Pa3PyIICHUEM. . )

. Cunres 114-ro snemMenTa — TpUyM{Qp pOCCUNCKHUX (DPU3UKOB-AIEPIIHKOB.

. N3oTomnel Bomopoaa.

*  Hcnonb3oBaHWE paIMOAKTUBHBIX U30TOIMOB B TEXHUYECKUX LETSAX.

*  PeHTreHoBCcKO€ U3y4YEHUE U €ro UCTOJb30BAHUE B TEXHUKE U MEAUIUHE.

e IInazma — 4eTBEpPTOE COCTOSIHUE BEILIECTBA.

*  AMopdHbIe BeliecTBa B IPUPOJIE, TEXHUKE, OBITY.

« Oxpana  oOkpyXawImied  cpeabl OT  XUMHUYECKOTO  3arps3HCHMUS.
KonnuecTBeHHbIE XapaKTEPUCTUKU 3arPs3HEHUS OKPYKAIOIIEH Cpeibl.

*  Tlpumenenue TBepAOro u razoobdpasHoro okcuaa yriepoaa (IV).

*  3amura 030HOBOT'O 3KpaHa OT XMMUYECKOTO 3arpsi3HEHUS.

* I'pybomucnepcHbie CUCTEMBI, WX KiIacCU(PHUKaUsS W HWCIOIH30BAHHE B
npoecCUOHaNbHOM ESITEIbHOCTH.

. Kocmernueckue remm.

. [IpumeHeHune CyCcneH3uil ¥ SMYJIbCUI B CTPOUTEIBCTBE.

e MuHepanbl U TOPHBIE TOPOJIbI KAK OCHOBA JIUTOCHEPHI.

*  PactBOpHBI BOKpyYT Hac. Tunsl pacTBOPOB.
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*  Bopga xak peareHT u cpelia il XMMUYECKOro Ipoliecca.
*  Kuzsb u gestensHocTth C. AppeHuyca.
* Bkiag OTEYECTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUH BJIEKTPOIUTUUYECKOM
IUCCOLIAA LUN.
*  YcTpaHeHue KECTKOCTH BOABI HA IPOMBIIUIEHHBIX MPEAIPUATHSIX.
¢ CepHas KUCJIOTa — «XJIe0 XUMHUYECKOU MTPOMBIIUIEHHOCTIY.
*  Hcnonb3oBaHuME MHMHEPAIBHBIX KHUCIOT HA MNPEANPUATHAX PaA3IAYHOIO
npodus.
*  Okcuapl ¥ COJIM KaK CTPOUTEIbHBIE MATEPUAIIBI.
*  Hcropus rumca.
e IloBapeHHas cOIb KaK XUMHUYECKOE CBIPHE.
*  MHoroaukui KapOOHAT KalbIUs: B IPUPOE, B MPOMBIILIIEHHOCTH, B OBITY.
*  Peakuuu ropeHus Ha IPOU3BOJACTBE U B OBITY.
*  BupryanbHOE€ MOAEINPOBAHUE XUMUYECKHUX ITPOLIECCOB.
*  DJEKTPOIU3 PACTBOPOB AIEKTPOJIUTOB.
*  DJIEKTPOJIM3 PACILIABOB 3JIEKTPOJIUTOB.
*  IIpaktnueckoe IPUMEHEHUE AJIEKTPOJIN3A: paduHUpOBaHUE,
rajbBaHOIUIACTHUKA, TAIbBAHOCTET UL
e Hcropus nosydeHus v NpOU3BOICTBA ATIOMUHUS.
e  DIEKTPOJMTHYECKOE MOTyYEHUE U papUHUPOBAHNE METH.
. Kuznb 1 gesarensHOCTh 1. JI9BH.
. Posp Meta)yutioB B uCTOpUM 4eloBeYECKOM mmMBWiIn3auuu. HMcropus
OTEYECTBEHHOW 4epHOM  MeTauryprud. COBpPEMEHHOE  METAJLTyPruYecKoe
IIPOU3BOJICTBO.
. HcTopus oTeuecTBEHHONM IBETHOM MeTaulypruu. Posib MeTajuioB U CILJIaBOB B
Hay4YHO-TEXHUYECKOM IIporpecce.
*  Kopposus MeTamioB u ciocoObl 3alIUTHI OT KOPPO3HUH.
e HHepTHBIC UM 6J1aropoaHbBIE Ta3bI.
. Poxnaromme coym — rajoreHsl.
. Hcropust mBeACKON CIIMYKHU.
*  Hcropust BO3BHUKHOBEHMS U Pa3BUTHUSL OPTaHUYECKON XUMUMU.

. Kuznb u gearensHocth A. M. byTtiieposa.
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*  BuTanmsm u ero kpax.
* Ponp oTedecTBEHHBIX YUYEHBIX B CTAaHOBJICHHM W PA3BUTHUH MHPOBOU
OpPTaHUYECKON XUMUH.
*  CoBpeMeHHBIE TIPEICTABICHUS O TEOPUU XUMHUIECKOTO CTPOCHHUSI.
*  DKOJIOTMYECKHUE aCTIEKThI UCTIOIB30BAHMS YTJIEBOIOPOIHOTO CHIPH.
*  DKOHOMHMYECKHME  aCMEKThl  MEXKIYHApOAHOTO  COTPYJHUYECTBA IO
HCITOJIH30BAHUIO YTIIEBOJOPOIHOTO CHIPHA.
*  Hctopust OTKpBITHS U pa3pabOTKU Ta30BbIX M HEPTSIHBIX MECTOPOXKICHHUHA B
Poccuiickon @enepanum.
*  XuMus yrieBoAOPOIHOTO ChIPhs U MOsl Oynyiias npodeccus.
*  VYIIeBoJ0OpOHOE TOIUIMBO, €r0 BUIBI M HA3HAYCHUE.
*  CuHTETHYECKHE KayIyKH: HCTOPHS, MHOTOOOpa3ne U MEPCTIICKTHUBHI.
*  Pe3uHoTexHHMUYECKOE MTPOU3ZBOJACTBO U €ro0 poJib B HAYYHO-TEXHHUUECKOM
mporpecce.
*  CBapoyHOE MPOM3BOJICTBO M POJIb XUMHUHU yTIECBOJAOPOIOB B HEM.
« Hedtrs wu ee TpaHcmOpTHpOBKAa Kak OCHOBa  B3aMMOBBITOJIHOTO

MCKAYHAPOJIHOI'O COTPYAHNYICCTBA.
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