MYHHIHIAJBHOE BIO/UKETHOE OBIIEOBPA3OBATEJIbHOE YYPEXIEHHE
I'OPOJICKOI'O OKPYTA KOPOJIEB MOCKOBCKOMH OBJIACTH «CPEJIHSA
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PABOYASA TPOT'PAMMA

0 XHMHH
ang 11 kaacea

Cpok peaau3aluu NPOrpaMmel
(ma 2019/2020y4e6HbrIit Tox)

YpoBeHb 06a30BblIi

PaGouast mporpaMma cocTaBlieHa Ha OCHOBE IOCYIapCTBEHHOTO CTaHAapTa
OCHOBHOTO 00uIero o0pa3oBaHUs, NPUMEPHON MPOrpaMMbl OCHOBHOTO OOLIEro
o6pazoBaHus Mo OMONOrWH, OPUEHTHPOBAHA HAa HCHOJIb30BaHWe ydyeOHuka I.E.
Pynsutuca, @.I'. ®enpamana (M.: [Ipocsemienne2014 r)

CocTaBUTeb:
yUYHUTeb XUMUU U OMOJIOTHH BBICIIEH

KBaTM(UKAIMOHHON Kateropuu [Lnatosa
Enena AnekcanapoHa

r.o. Koponés 2019 r

-



IHosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamMma no xumuu g 11 kimacca coctaBieHa B COOTBETCTBUH C
TpeOOBAHMSIMU CJICTYIONTUX HOPMATUBHBIX JOKYMEHTOB:

1. IlpumepHoi OCHOBHOM o0pa3oBarenbHON IIPOTPaMMBbI
oOmeoOpazoBaTenbHbIX  yupexaeHuid. Xwmmusa. [apa H.H. - M.
[Tpocsemenne, 2011.

2. TlporpaMMsbl K 3aBEpIICHHON MTPEAMETHON JTUHUKM y4eOHMKOB 1o xumuu I'.E
Pynsutuc, ®.I" ®enpamaH. .- 12-e uza., nepepad. - M.: [Ipoceemienue, 2014.

3. PabGouyas nporpaMma 1o XMMHHM COCTaBIIEHAa B COOTBETCTBUU C (hesiepaibHbIM
KOMITOHEHTOM TOCYJapCTBEHHOI'O CTaHJapTa CpelHero (IMOJIHOro) OOIIero
oOpa3oBaHus (6a308vili  YpoGeHs),0J00PEHHBIM COBMECTHBIM pEIICHUEM
kosuierun Muno6paszoBanusi Poccuu u Ilpesuauyma PAO ot 23.12.2003 r.
Ne 21/12 wn ytBepxkaeHHbM npuka3zoM Munoopaayku P® ot 05.03.2004 r.
Ne 1089 wu mnpumepHoid mporpammbl cpeaHero (IOJIHOTO) oOWIEero
oOpazoBaHus (6azosuiti yposeHy)(UcbMO JlenmapTaMeHTa rocyJapCTBEHHOM
NOJIMTUKU B 0OpazoBanuu MwunoOpHayku Poccum ot 07.07.2005r. Ne 03-
1263).

4. OcHoBHOM oOpazoBarenbHoi mporpammbl MBOY COII Ne 3 cpennero
obiero oopazopanus Ha 2017/ 2018 yueOHblii ro.

5. Yueonoro miana MBOY COII Ne 3 ma 2018/2019 yueOHsIii ro.

6. CaHuTapHBIX HOPM U MPABWII MIPU padOTEe B KAOMHETE XUMHUH.

3a OoCcHOBY pabouel MporpaMMbl B3sTa MporpamMma Kypca xumuu g 8-11
KJIaCCOB o011eo0pa3oBaTeIbHBIX YUPEXKICHUIN (aBTop H.H.I"apa),
pexoMeHoBaHHast JlemapraMeHTOM 00pa3oBaTeNbHBIX MPOTpaMM U CTaHAApTOB
oOmero obOpa3oBanusi MuHucTepcTBa oOpa3zoBanus P®, omyOamkoBaHHAs
uznarensctBOM  «lIpocBemienne» B 2008 romy (I'apa H.H. Ilporpammsi
o0111e00pa3oBaTeNbHbIX yupexaenuit. Xumus.- M.: [Ipocsemenune, 2008. -56¢.).

B paboueil nporpamme Halllid OTpaKeHHE LEIU U 33a4l U3YyYEHUsT XUMHUH Ha
CTYIIEHU cpeaHero (MOJHOro) oOImero o0pa3oBaHus (6a306blil  YyposeHb),
W3JIOKEHHBIE B MOACHUTENBHOM 3anucke [IpumepHoil mporpaMMbl IO XUMUH.

[Iporpamma opueHTHpOBaHa Ha HCIodb3oBaHuEe ydyeOHuka [.E. Pym3utuca u
d.I'. Penpamana «Xumus» 11 kimacc

[Iporpamma paccuntana Ha 68 dacoB (2 yaca B Hemento, | dac jgoOaBiieH 3a
CUET KOMIIOHEHTa 00pa30BaTeIbHOM OpraHU3aIlNm)

W3ydyenne xuMuu B cTapiied mIKojie Ha 0a30BOM YPOBHE HalpaBjieHO Ha
JOCTHIKEHHUE CICAYIOINX LeeH:

OCBOCHME 3HAHUI O XMMUYECKOW COCTABJISIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI
MHPA, BAKHENIIUX XUMUYECKUX IOHATHUN, 3aKOHAX U TEOPUsIX;

OBJIAJIeHUEe YMEHMSIMU IIPUMEHATh TMOJY4YEHHblE 3HaHUA [UJI1  OOBICHEHUS
Pa3HOOOpPa3HBIX XUMUUYECKUX SIBJIEHUM U CBOWCTB BEILIECTB, OLICHKU POJIM XUMUU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUN U IOJyYEHUU HOBBIX MAaTEPUAIOB;



pa3sBHTHe [TI03HABATEIIbHBIX HMHTEPECOB M HUHTEIJIEKTYAJIbHBIX CIOCOOHOCTEN B
IpOLIECCE  CaMOCTOSITEIBHOTO  MPUOOpPETEeHUsT  XUMUYECKMX  3HAHUUA  C
UCIIOJb30BAaHUEM  PA3UYHBIX HCTOYHUKOB HMH(OpPMAIMK, B TOM YHCIE
KOMITbIOTEPHBIX;

BOCIIUTAHME YOS KIEHHOCTH B MO3UTUBHON POJIM XUMHUHU B KU3HU COBPEMEHHOTO
o0miecTBa, HEOOXOIUMOCTH XHUMHYECKH TpPaMOTHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U K OKPY’KaIOILIEH Cpeae;

NpUMEHEeHUe MOJYYCHHbIX 3HAHUH M YMeHHI /17151 0e3011aCHOr0 UCHOIb30BaHUS
BEUIECTB W MAaTE€pUAIIOB B OBITYy, CEJIBCKOM XO34WCTBE M Ha IPOU3BOJICTBE,
pelIeHUsT NPAKTUYECKUX 3aJad B IIOBCEJAHEBHOM KU3HM, NPERYyIPEKICHUSA
SIBJICHUM, HAHOCSIIIUX BPEJl 30POBBIO YEJIOBEKA U OKPYKAIOLIECH cpele.

JlanHast nporpamma npeaycMaTpuBaeT (GOpMUPOBAHUE Y yUaIIUXCs 001Iey4eOHbIX
YMEHUM U HaBBIKOB, YHHMBEPCAJIbHBIX CIIOCOOOB JEATEIBHOCTH M KIIIOUEBBIX
KOMITETeHLIUI. B 3TOM HampaBieHHH 3aia4aMu JIsl y4eOHOTO MpeAMETa «XUMHUSD)
B CTaplieil mKoje Ha 0a30BOM YPOBHE SIBISIOTCS: YMEHHE CaMOCTOSITENbHO W
MOTHUBUPOBAaHHO OPraHU30BBIBATh CBOIO TO3HABATEIbHYIO JEATEIBbHOCTH (OT
NOCTAHOBKM LENM JO TOJIY4YEeHUs U OLEHKH pe3yJibTaTa); ONpeaeiIeHHUE
CYIIHOCTHBIX XapaKTepUCTUK H3YyYaeMOTo OO0BEKTa; YMEHHUE pa3BEPHYTO
00OCHOBBIBaTh CY’KIEHUS, JaBaTh ONpEIEICHUs, NPHUBOJIUTH JOKa3aTelIbCTBA,;
OLICHMBAaHUE U KOPPEKTUPOBKA CBOETO IMOBEJAEHUS B OKpPYXaIOLIEH Cpee;
BBIIIOJIHEHHE B IIPAKTUYECKOM JEATEIIBHOCTA M B IIOBCEJHEBHOM JKH3HU
HKOJIOTUYECKUX TpeOOBaHUM; MCIONb30BAHUE MYJIBTUMEAUMHBIX PECYPCOB U
KOMIBIOTEPHBIX ~ TEXHOJOTUH s  0o0palboTKu,lepeAaud, CHCTEMaTU3aluu
uHbopMaluy, co3aaHue 0a3 JaHHbBIX, IPE3CHTALUN PE3YyJIbTAaTOB MMO3HABATEIBHOM
Y IPAKTUYECKOM ESTEIBHOCTH.

B ocHOBy mnporpamMmbl MOJOXEH MPUHIMI Pa3BUBAIOIIETO OOyUYEHUS.
[Iporpamma omnupaeTcss Ha MaTepuall, U3YYEeHHbIH B 8—9 Kiaccax, IMOITOMY
HEKOTOpbIE TEMBI Kypca pacCMaTPUBAIOTCS MOBTOPHO, HO Y€ Ha 00Jiee BHICOKOM
TEOPETHUYECKOM YpoBHE. Takoil mMoAXoA MO3BOJISIET YriayOnsiTh W pa3BUBATh
MOHATHE O BEIIECTBE M XHMHYECKOM TPOLECcce, 3aKpEeIUIsiTh POWUICHHBIN
MaTepuas B aKTUBHOM MaMsITH y4YallluXcsl, @ TAK)KE COXPAHATh MPEEMCTBEHHOCTh B
npoiiecce 00yyeHusl.

Benymias ponb B packpbITMM cojepkaHus Kypca xumuu 11 kiacca
NPUHAIEKUT DIIEKTPOHHOM TEOpUHM, NEPHUOJUYECKOMY 3aKOHY M CHCTEME
XUMHUYECKHX 3JIEMEHTOB Kak Hanbosiee 0OIIMM HayYHBIM OCHOBaM XHUMUHU.

B nanHOM Kypce cucTeMaTu3upyroTcs, 000011at0TCs U YTy OIsitoTCS 3HAHUS
O paHee H3YUYEHHBIX TEOPUSX M 3aKOHAX XUMHUYECKOM HAyKH, XHUMHYECKUX
IpoLeCcCax U MPOU3BOJICTBAX.

[Iporpamma  oOecrieurBaeT  CO3HATENbHOE  YCBOGHHE  YYaIlUMUCS
BOKHEHIIMX  XMMHYECKHUX  3aKOHOB, TeOpu ©  MOHATUH; (popmupyer
NPEACTABICHUE O POJM XUMHUM B Pa3BUTHUM Pa3HOOOpPA3HBIX OTpaciei
MPOU3BOJICTBA; 3HAKOMUT C BEUIECTBAMH, OKpYKalOUMHU uenoBeka. [Ipu stom
OCHOBHO€ BHUMAaHHUE YJEIAETCS CYIIHOCTH XUMHUYECKHUX PEAKLUM U METONaM HX
OCYILIECTBIIEHUS, a TAKXKE CIIOCO0aM 3alUThl OKPYKAIOIIEH CPeibl.



[Iporpamma cocTaBieHa € Yy4e€TOM BEAylIed pOJIM XUMHYECKOTO
skcriepuMenTa. IlpegycMarpuBaroTcss BCE€ BHUABI IIKOJIBHOTO XHMHYECKOTO
HKCIIEPUMEHTA — JIEMOHCTPALIMH, TAOOPATOPHBIE OMBITHI U MPAKTHYECKUE PaOOTHI.
Pabouas mporpamma mo XMMHUH pean3yeTcs uepe3 (POpMUPOBAHUE Yy YUAIIUXCS
001Iey4eOHbIX YMEHHI U HABBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB ACSITEIBHOCTH H
KJIFOUEBBIX KOMIIETEHLUMHA 3a CYET HMCHOJIb30BAHUS TEXHOJIOTMM KOJUIEKTHBHOIO
oOyuYeHus, OMOPHBIX KOHCIEKTOB, MUAAKTHUECKHX MaTepUAOB, U MPUMEHEHHUS
TEXHOJIOTUH TpaduuecKkoro npeacTaBieHUss HHPOPMALIMK MIPU CTPYKTYPUPOBAHUU
3HAHUM.

B umemom Kypc TO3BOJNSET pa3BUTh MPEJCTABICHUS YYAIIUXCA O
MO3HABAEMOCTH MHpA, €IUHCTBE >KUBOW M HEXKHUBON TPHUPOABI, CHOpMUPOBATH
3HaHUS O BAXHEWIIMX AacleKTaX COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHUHBI
MHUpPa, YMEHHUS, BOCTpPEOOBaHHbIE B IIOBCEJIHEBHOM JKM3HU M MO3BOJIAIOILNE
OpPUEHTUPOBATHCS B OKPYIKAIOIIEM MUPE, BOCITUTATh YEJIOBEKA, OCO3HAIOIIETO Ce0s
YaCThIO MPUPOIBI.

Peanuzauuss pgaHHOM mporpaMMbl B Ipolecce OOyYeHHsS TMO3BOJIUT
y4almMcsl YCBOUTh KJIIOUEBbIE XUMUUYECKUE KOMIETEHIIUU U MOHATh POJIb XUMUU
Cpelu ApYruX HayK O NPUPOJIE, 3HAUCHUE €€ JJIs YEJI0OBEUeCTBa.

[Iporpamma mnpepnaraercss ajis paOOThl MO HOBBIM Yy4YEOHUKAM XUMUU
aBTopoB ['.E. Pymsutuca n @.I'. denpamana, npomeammm skcneptusy PAH u
PAO u Bomeamum B DenepanbHblil MepeyeHb YUYEOHHMKOB, PEKOMEHIOBAHHBIX
MunucrepcTBoM 00pa3oBanus U Hayku PD Kk UCHOIb30BaHUIO B 00pa30BaTEIbHON
mpoiiecce B 0011e00pa3oBaTeNibHbIX YupexkaeHusx Ha 2017 — 2018 yueOusrii ro.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA

O01mas xapakTepucTuKa y4e0HOro npeaMera, ero MecTo B CUCTeMe HayK.

[Tpenmer «XuMus» BXOJIUT B 00pa3oBaTeNbHYIO 00JacTh
«EcrectBo3Hanue».l1IKOJIBHBIN KypC XMMHUH - OJWH W3 OCHOBHBIX KOMIIOHEHTOB
€CTECTBEHHOHAYYHOTO 00pa3zoBanusi. OH BHOCUT CYIIIECTBEHHBIN BKJIA]l B PEIICHHUE
3amay  o0miero oOpa3oBaHus, oOecreunBas (QOPMUPOBAHUE Y  yYAIIUXCSH
€CTECTBEHHO - HAyYHOM KapTHUHBI MHpA, Pa3BUTHE HX HWHTEIUICKTYaJIbHBIX,
TBOPYECKUX CIMOCOOHOCTEH, MPUBUTHE IIEHHOCTHBIX OPHEHTAIIMM, MOJITOTOBKY K
JKW3HU B YCJIIOBUSX COBPEMEHHOTO O0IIeCTBA. PyKOBOJACTBYSCH OOIIMMU LIEIISIMU U
3a/1auaMu IIKOJIbI, U3YUYCHHE XUMHUHU BHOCUT CBOWM BKJIaJl B oOorarieHue 3HaHUU
yYalluXxcsl, B UX YMCTBEHHOE Pa3BUTHUE, B OJUTEXHUYECKYIO TOATOTOBKY K TPYAY,
BBIPA0OTKY JKM3HEHHBIX MO3ULIUN. XUMUS HE TOJBKO MO3HAET 3aKOHBI MPUPOBI U
TEM caMbIM, Hapsay C JPYTMMH HaykamH, oObsicHseT mup. OHa BOOpyKaer
YEeJIOBEKAa 3HAHUSIMM JJIsl €r0 MPOU3BOACTBEHHOW JIESITEIBHOCTH, MO3BOJISIET B
MPOMBINIJICHHBIX MacliTadax OCYIIECTBISATh XMUMHUYECKHE MPOILECChl B IEIIX
MOJy4€HUsT HY)KHBIX BEIIECTB M MaTepualioB. be3 packpbITHs 3TOW BTOPOW,
JIEHCTBEHHON CTOPOHBI XMMHH, HE MOTYT OBITh MPABWJIHHO BOCHPHUHSITHI OCHOBBI
COBPEMEHHOW HAYKHU. YSCHEHHE POJIA XMMHUHU KaK OJHOW W3 MPOU3BOAUTEIBHBIX
CHJI 00IIIeCTBA, KaK BAXKHOTO (hakTOpa HAYYHO — TEXHUYECKOTO IIPOrpecca BHOCUT



3HAQUUTEJIBHBIM BKJIAJ B DJKOHOMUYECKYH) U IOJMTEXHUYECKYIOIOATOTOBKY
y4ammxcsl.

OcHOBHBIE 0CO0EHHOCTH padoyeil MPOrpaMMmbl.

Pabouas mporpamMma paccunTaHa Ha 68 y4eOHBIX 4acOB B COOTBETCTBHH C
KaJeHJApHBIM Oa3MCHBIM Y4EOHBIM ILIAHOM, MPEeIyCMaTpUBAOMUM 34 yueOHBIX
ueaenu B 2017/2018 yue6HoM roay mis 11 kimacca:

JI7is UTOTOBOTO TOBTOPEHHS M YCIIEUIHOM IMOATOTOBKM K IK3aMEHY IO XUMHH,
OpTraHU3yeTCsl TOBTOPEHHUE BCEX TEM, U3YUECHHBIX HA CTapIIel CTYICHH.
[IpuMeHeHNE JIEeKIIMOHHO-CEMUHAPCKOTO METOJa U MOJYJIBHOTO OOYy4YeHHS
MO3BOJIAIOT YUUTENIO U3JI0XKUTh y4eOHBI MaTepual U BHICBOOOIUTH TEM CAMbBIM
Bpems [yt 6osee 3PEeKTUBHOTO MOBTOPEHHS BOMPOCOB TEOPUH U PEILICHUs 33134
Ha TOCIEAYIONUX YpPOKax B MpeJeNiax OTBEICHHOTO0 yuyeOHOTro BpeMeHHu. Takas
dbopMa opraHuzaIfy 3aHATHIA MO3BOJSIET YCHIIUTh MPAKTHUECKYIO0 U MPHUKIATHYIO
HANpPaBIEHHOCTh TPEINO/IaBaHUsA, aKTHUBHEE MPHOOIIATh ydamuxcs K paboTe C
y4eOHUKOM M JPYTMMH YYEOHBIMH MOCOOMSIMHU, OOECIIEYUB B pe3yJibTare Oojiee
BBICOKHI YPOBEHB MOJTOTOBKU HMIKOJFHUKOB IO XUMHH

Hean u 3axa4n yueOHOro Kypca.

W3ydyeHne XuMuUM B CTaplied IIKoje Ha 0a30BOM YPOBHE HAINpaBiI€HO Ha
JOCTHKEHHUE CIIEAYIOINX LETIEeH:

OCBOCHME 3HAHMHU O XMMHYECKON COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KAPTHHBI
MHpPA, BAXKHENIIINX XUMUUECKUX NOHATUAX, 3aKOHAX U TEOPHUSIX;

OBJIAJIcHHEe YMEHMSIMM IIPUMEHATh IMOJYYEHHbIE 3HAaHUA [ OOBSICHEHHUS
pPa3HOOOpa3HbIX XUMUYECKUX SIBJICHUN U CBOWCTB BEUIECTB, OLIEHKU POJIM XUMHH B
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUN U MOJTYYEHUN HOBBIX MATEPHUAJIOB;

pa3BUTHe TO3HABATEIbHBIX HMHTEPECOB W HHTEJUIEKTYyaJIbHBIX CIOCOOHOCTEW B
IpOLECCe  CaMOCTOSITENIBHOTO — NMPUOOpPETeHHs  XMMHMUYECKUX  3HaHMM  C
UCIIOJIb30BAaHUEM  PA3JIMYHbIX HCTOYHUKOB HMH(OpMAIMK, B TOM 4HCIE
KOMITBIOTEPHBIX;

BOCIIMTAHME YOS )KJIEHHOCTH B MO3UTUBHON POJIM XUMHUHU B KU3HU COBPEMEHHOTO
o0miecTBa, HEOOXOIUMOCTH XUMHUYECKH TIpPaMOTHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U OKPYIKAIOLIEN CPELE;

NpUMeHeHHUe MOJTyYeHHbIX 3HAHMI U YMeHMil Jisi 0€30MacHOTIO MCIOJIb30BaHUs
BEILIECTB U MaTepuajoB B OBITY, CEJIIbCKOM XO3iWCTBE W Ha MPOU3BOICTBE,
pELIECHHs] MPAKTUYECKUX 3a7ad B TMOBCEJHEBHOM JKHU3HU, NPEAYNPEKICHUS
SBJICHUM, HAHOCAILMX BpPEJ 3I0POBBIO YEIIOBEKA U OKPYKAIOLIEH CpeE.

ba3oBble TpeOOBaHUs K NPENOJABAHNIO Y4eOHOT0 Kypca.

PaGouass mporpamma mpemycMarpuBaeT — (opMUpOBaHHE Yy  yYaIIUXCSH
o0mIeyueOHbIX YMEHUIM M HABBIKOB, YHHUBEPCAIBHBIX CIOCOOOB MEATEIHLHOCTH U
KJTFOUEBBIX KOMIIETEHIIMA. B 3TOM HampaBieHuu npuopumemamu njis y4eOHOTO
npeaMeTa « XMMHUSDH B CTapIIel MIKoje Ha 0a30BOM YPOBHE SBJISTFOTCS:

-yMEHHE  CaMOCTOSITEIbHO W  MOTHBHUPOBAHHO  OPraHW30BBIBATH  CBOIO
MO03HABATENBHYIO JEATENBHOCTh (OT TMOCTAHOBKHU IEJIM 1O TIOTYYEHHUS M OILECHKU
pe3yJibrarta);



-UCTIONIb30BAaHME  DJIEMEHTOB  MPUYMHHO-CIEACTBEHHOIO U CTPYKTYpPHO-
(GYHKIIMOHAJILHOTO aHAIN3a;

-OMpe/IeJICHNE CYIIHOCTHBIX XapaKTePUCTUK U3y4aeMOro 0ObEKTa;

-yMEHHUE pa3BepHYTO OOOCHOBBIBAThH CYXACHUA, AaBaTh OMPEEICHUS, TPUBOIUTH
JI0Ka3aTeIbCTBA;

-OLICHUBAHUE U KOPPEKTUPOBKA CBOETO TMOBEACHHS B OKpYXKaloIIel Ccpene,
BBIMIOJTHEHHE B TMPAKTUYECKOM JCSITENbHOCTH M B TIOBCEIHEBHOM KHU3HU
IKOJIOTUYECKUX TPeOOBAHUM;

-HUCIIONIb30BaHUE MYJIbTUMEIUNHHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTUH IS
00paboTKH, mepenadd, CUCTeMaTH3aluu HH(POpMaluu, co3laHus 0a3 JaHHBIX,
NPEe3eHTAINH PE3YIbTaTOB IMO3HABATEILHON M MPAKTHUECKON ACITEIHHOCTH.

Meroanyeckue peKOMEHAALUHN U TEXHOJIOTHYECKUE MOAXO0AbI:

B xone mpenopaBaHuss XMMHUM B CTapuIel MIKOJE B ILEJSIX peaju3aluu
JUYHOCTHO-OPUEHTUPOBAHHOTO TMOAX0Ja B OOYYEHHMM YYalllUXCS HCIOJb3YHTCS
cienyromue o0pa3oBaTeIbHbIE TEXHOJOTHMHU: 310pOBhECOEpEraromme, MoIyIbHO-
OJIouHbIE,  HMH(POPMALMOHHO-KOMMYHHUKALIMOHHBIE,  TECTOBBIE,  YPOBHEBOM
mupdepeHnranuy, TPynnoBOM JeATEIbHOCTH, OPraHU3ALMH CaMOCTOSITEIbHON
paboThI, UCCIENOBATEIBCKUE, DIIEMEHTHI UTPOBBIX U IPOEKTHBIX TEXHOJIOTHI.

JUIst TOCTMKEHUS TMOCTaBJIEHHBIX OOpa30BaTENIbHBIX, BOCIHUTATEIBbHBIX H
pa3BHUBAIOIIMX II€JIeH UCHOJIb3YIOTCS METOAbI 00y4YeHHUSs . Cl08eCHble;, HA2NA0HbLE,
npakmuieckue; HOUCKOBbIe; UCCIe008amebCKue;, penpooyKmMuGHble.

A Taxxe MCHOJB3YIOTCS pa3N4YHbIE (POPMBbI 00y4eHMs: JIEKIUsI, CEMUHAP-
npaktukyM, HWKT-npe3enrauns, XWMUYECKUH [UKTAHT, PA3JIMYHBIE BUJBI
CaMOCTOSITENIbHBIX paboT, TECT, 3a4eT.

B 6;104HO-MOyTbHOM TEXHOJIOTHUH IPUOPUTETHBIMU SIBISIIOTCS (POPMBI:

Ypok — nexyus. B TeueHue ypoka M3Iaraercs BeCb TEOPETUUYECKU MaTepHall
teMbl. Ha ocHOBe (poHTanbHON Oecenbl ¢ KJIaccOM, MPUBJICUYECHHE YYalIUXCsS K
OOBSCHEHHUIO YUYWTEIb BBIICHAET, KaK YCBAMBAIOTCA BOMNPOCHI  TEOPHUHU.
Hoctwxenuto Oosiee 3(P(HEKTUBHOIO KOHEYHOIO PE3ysbTara CIOCOOCTBYIOT,
AJIIEMEHTBI IEPBUYHOIO KOHTPOJIA (HAIPUMEP, OTBETHI HA BOMPOCHI, XUMUYECKUE
JUKTAaHTBI, TeCThl M T.J.) Ha 3TuX e ypokax paccMaTpHUBaKTCAd Cilydau
INPUMEHEHUSI BOIIPOCOB TEOPUHU K BBHIMOJIHEHUIO HECIOXKHBIX 3a1aHuid. OOpa3lbl
pelleHni TOKa3bIBAaeT YYHUTENb WM HauOoJiee MOATOTOBICHHBIN YyUYUTEIEeM
yYaluics. YJaluecs Mpyu 3TOM KOHCIEKTUPYIOT JIEKLIHIO.

Ypok - npaxmuxym. OCHOBHas 3ajadya YpPOKOB IPAKTUYECKHX 3aHATUN
3aKJIIOYAeTCs B 3aKpelvieHud W yriayOJeHHHTeopeTHUYecKoroMarepuana
M3JI0)KEHHOT0 Ha Jekuuu. Ha ocHOBe omnpoca y4ammxcs U MOBTOPEHHS BOIIPOCOB
TEOPUU HA HECKOJIbKMX YPOKaX yUWUTEeIb AOOMBAETCS TOro, YTOOBI BCE yyalluecs
YCBOWJIM OCHOBHBIE BOMPOCHI TEOPUM HA YPOBHE NPOrPAMMHBIX TpeOOBaHUU.
3nech ke ocymecTBisercss auddepeHinrpoBaHHas padoTa ¢ y4eToM HHTepeca
KQKJIOTO YUYEHUKA, BbIpAOATHIBAIOTCS YMEHHUS U HABBIKUM COCTABIIEHUS OCHOBHBIX
TUMOB XWMHUYECKHX YPAaBHEHUU M PEIICHHs THUIOBBIX XWMHUYECKHX 3ajad.
OOCy>KIaloTcd HECKOJIbKO MaTeMaTHYEeCKUX BapUaHTOB PEIIECHUS OIMOPHBIX
(KTr0UeBBIX) 3a/1a4, UX OPOPMIICHHE.




Hcnonb3ys AUJAKTUYECKUN MaTepHan u Apyrue nocoOwus,
MPOBOJAUTCS CAMOCMOSAMENbHASA paboma obyuarouje2o xapaxkmepa ¢
MOCIEAYIOUM 00CYKJIEHHEM pe3ylbTaTOB Ha JTOM K€ YpOKe, BelIeTcs
UCITPaBJIEHUE OIINOOK.

Ypox — 3auem. Ilpu mpoBeneHUU 3adeTa, BOMPOCHl TEOPUH K 3a4eTy U
NPAaKTHUECKUE 3a/laHusl M3BECTHHI YyYallleMycCsl 3apaHee HEe MeHee, YeM 3a TpHU
HEJENU 70 Hero. Yyamuecs MOoJy4yaloT WHIUBUAYaJbHbIC 3a/aHus 1mo teme. Jls
NOJyYCHHUsI TOJIOKUTEILHOM OLIEHKH, ydalleMycs Haao 3HaTh BOMPOCHI TEOPUU
(3ammcaTh HyXHble (OPMYIbI, IOHUMATh UX CMBICJ, paccKa3aTb O COACp KaHUU
BOIIpOCA).

Cdopmuposannsie y yuanmmxcs 3YH B pesynprate 00yueHus xumuu B 10-
11 kmaccax TECHO CBSI3aHBI CO CIEAYIOIIUMU MTPEIMETAMH:
MaTeMATHKA: CBS3b MEXIY BEIMYMHAMH MAacChl M YHUCJIOM MOJIEH BEUIECTBA,
MEXIY KOJMYECTBOM BEIIECTBA W TEIUIOBOM DSHEPTUEH, BBIJACIUBIICHCS WIH
NOTJIOTUBIICHCS B pe3yJbTaTe€ XHWMHUYECKOIO B3aUMOJCHUCTBUS, BBIPAKACTCS
npsIMOi PONOPLIMOHAIEHON 3aBUCUMOCTBIO Y = k*X. OO6parnas
IPOTNOPIMOHATLHOCT Y=K/X BbIpakaeT CBA3b MEXJy MacCcOil pacTBopa M €ro
KOHIIEHTpaIMel rnpu pa30aBiieHUU WK yrapuBaHuu pactBopa.Haubosnee yacto Ha
YPOKax XHMHUHU IPOU3BOIATCS PACUEThl C UCHOJb30BAHUEM MOHITUN «IPOLIEHTY,
«OPONIOPLUS», KYPABHEHUEY.
uHpopmatuka u MKT: HaBeiku wucnosb3oBanuss [[OPoB (BupTyanbHbIE
J7abopaTopuu, IJIEKTPOHHBIE YUYCOHUKHU, YHITUKIIONECANH, CIPABOYHUKH ), paOOTHI B
WNHTepHeTe npu CO3JaHUM NpPE3EHTAUMid W HanmucaHusi pedepaToB U Hay4HO-
HCCIIEIOBATEILCKUX paloT.
OuoJsiorusi: 3HaHUE OMOJOTMYECKOM POJIM XMMHUYECKHX HJIEMEHTOB (MHUKpPO- U
MaKpOAJIEMEHTOB) U HUX COEIMHEHHA B PA3JIMYHBIX OMOJOTMYECKUX MpoLeccax
(reneTuka, MeTabOIU3M U T.J1.).
¢pu3nka: 3HaHNE OOIIMX OOBEKTOB U3YyUYEHHMs], TAKMX KaK BEILIECTBO, €r0 CTPOCHHUE
U CBOMCTBA Ha MHKPO- U MAaKpOYpPOBHSX OpraHu3alMH. 3HAHUA (PUINYECKHUX
3aKOHOB COXpaHEeHHsI (Macchl, 3apsija, SHEPrUM) U MPUHIUIA MHUHUMYyMa
MOTEHIUAIBHOW SHEPrUM HCIOJB3YIOTCA [JIs COCTaBIICHHS MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUN PEAKLINI, TEPMOXUMHUYECKUX YPABHCHUM.

MECTO KYPCA XUMHUHU B YYHEBHOM I1IJIAHE
B yuyeOHOM miiaHe Ha u3yuyeHue XxuMuu B 11 kiacce oTBoauTCS 2 y4eOHbIX yaca B
Henenro (1 dac moOaBiieH 3a cUYeT KOMIIOHEHTa 00pa30BaTebHON OpraHU3aIlum);
BCETo 68 yueOHBIX 3aHSATHUM.

Pacnipenenenrie 4acoB mo TemaMm Oa3upyeTrcsi Ha OCHOBE aBTOPCKOM
nporpammbel H.H. T'apei(ABTOpckas mporpamma: Xumwus. Paboume mnporpaMmbl.
[Ipenvernas nuuus yuyeObnukoB I'. E. Pymsutuca, ®. I'. ®enpamana. 10 — 11
kiaccel / H. H. T'apa. — 2-¢ u3n., nomn. — M. : [Ipocserenue, 2010.).

Takum ob6pasom, B 11 kimacce mporpamMmma paccuuTaHa Ha 68 9acoB, u3
pacuera - 2 y4eOHBIX Yaca B HENEJI0, U3 HUX: JJISl MPOBEACHUS KOHTPOIBHBIX - 3
yaca, MPaKTHYEeCKUX paboT - 6 4acos.



Pabouas mporpamma opueHTHpoBaHa Ha yueOHHK: Pym3utuc I'.E., ®enpaman O.I.
Xumwmsi. OcHoBbl 00mei xumun. 11 kmacc. Mocksa, [Ipocsemienue, 2016 r.

COILEPKAHUE TEM YYEBHOT' O KYPCA
IToBTOpEHME U3yYEHHOTO.
YrneBogopoasl. Kucnopoaconepxaiiye opranndeckue BeliecTBa. Pemenue
pacUeTHBIX 3a]1a4.

Tema 1. Ba:xknelinme XuMH4yecKHue NOHATHSA U 3aKOHBI

Atom. Xumunueckui 3neMeHT. M3oTonsl. [IpocTeie u crioxkHbIE BEIECTBA.
3aKOH COXpPAaHEHHSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS YHEPTUU
MpY XUMHYECKHX PEaKIUAX, 3aKOH TIOCTOSIHCTBA CoOcCTaBa. BemecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS.

Tema 2. Ilepuoanyeckuii 3axkod u IICXI JI.A. MenaeneeBa HA OCHOBE Y4eHUsI
0 CTPOCHUM ATOMA

ATomHBIE opOuTany, S-, p-, d-, f-amekTporbl.  OCOOCHHOCTH pa3MeIICHUs
JJIIEKTPOHOB 1O OpOWUTaNsIM B aroMax MalblX U OOJBIIMX THEPUOJIOB.
OHEpPreTU4ecKue YpPOBHHM, NOAYpPOBHH. CBsA3b NEPHUOJUYECKOTO 3aKOHA W
MIEPUOANYECKON CUCTEMBI XMMUYECKUX JJIEMEHTOB C TEOPUEU CTPOECHUS aTOMOB.
KopoTkuil u AJIMHHBINA BapuaHThl TAOJUIBI XUMUYECKHUX 31eMeHTOB. [lonoxeHue B
MIEPUOANYECKOM CUCTEME XUMHMUYECKHUX DJIEMEHTOB BOJOPOJAA, JAHTAHOWIOB,
AKTUHOMJIOB U HCKYCCTBEHHO MOJyYEHHBIX 2JIEMEHTOB.

BaneHTHOCTP ¥ BaJIEHTHBIE BO3MOXKHOCTH aTroMoB. Ilepmomgmueckoe
W3MEHEHHE BAJIEHTHOCTH U Pa3MEPOB ATOMOB.
PacuetrHble 3agaun. Beiuucnenue maccel, 00beMa WM KOJIMYECTBA BEIIECTBA I10
U3BECTHOM Macce, 00beMy WMJIM KOJMYECTBY BEILLECTBA OJHOIO M3 BCTYNHUBILUX B
PEaKIU1IO WIX IOJyYUBIINXCS B PE3YJIbTATE PEAKLMU BEIIECTB.

Tema 3. CTpoeHue BelecTBa

XuMHUYecKasi CBsI3b. BUIbI 1 MeXaHM3MBI 00pa30BaHHUS XUMHUUYECKOW CBSI3H.
Nonnass cBsa3b. Karuonsl u  aHWoHbl. KoBajeHTHas HeENoJsIpHAsE CBS3b.
KoBaneHTHas momsipHast CBSI3b. DJNEKTPOOTPULIATENBLHOCTh. CTENEHb OKHUCIICHHUS.
Merammueckas cBsizb. Bomopoanas cBs3b. [IpocTpaHCcTBEHHOE CTPOCHUE MOJIEKYJT
HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.

Tunbl KPUCTAINIMUECKUX PELIETOK U CcBoMcTBa BewecTs. [IpuumHbI
MHOT000pa3us BEIEeCTB: U30MEPUsl, TOMOJIOTHS, aJITIOTPOIHS, U30TOIIHS.

Hucniepcubie cuctembl. MctuHHble pacTBOphl. (CnocoObl  BhIpaKEHUS
KOHIIEHTPAIMA PACTBOPOB: MACCOBAs JI0J PAaCTBOPEHHOTO BEIIECTBA, MOJISIPHAS
KoHIleHTpaius. KoyionuiHbie pacTBOPHI. 30711, I'eu.
JemoncTpanuu. MoJieIn MOHHBIX, ATOMHBIX, MOJEKYJSIPHBIX U METAUIMYECKUX
KpucTaumuecknx pemeTok. Dddext Tunmans. Moxpenn MoJeKyad H30MEpOB,
TOMOJIOTOB.



IIpakTuyeckasi paodora. [IpurotoBneHne pactBopa ¢ 3aJaHHOW MOJIAPHOU
KOHIICHTPAaLUEH.

Pacuernble 3anaum. Boluncienue wmacchl (KOJIMYECTBA BEUIECTBa, OObEMa)
MPOAYKTA PEAKIUU, €CIU JJs €ro IOJYyYEeHUs JIaH PACTBOP C ONPEACICHHOU
MacCOBOM JI0JI€M UCXOTHOTO BEUIECTBA.

Tema 4. Xumuueckue peakinuu

Knaccudukanys XuMU4ecKUX peakiii B HEOPraHUYECKOW U OpraHUYeCKOn
XUMUHU.

CKOpOCTh peakIlMi, €€ 3aBUCUMOCTh OT pa3lIMYHbIX (HaKTOpPOB. 3aKOH
JEUCTBYIOIIMX MacC. OHEprus axTtuBauuu. Karaimus ©  KaTalau3aTtopsl.
OOpatumocTth peakuuid. XuMuueckoe paBHoBecue. CMeEIIEHHE paBHOBECHUS IO
nerictBueM paziandHbix paktopoB. [Ipunnun Jle-llatense. [IpousBoacTBO cepHO
KHCJIOThI KOHTAKTHBIM CITIOCOOOM.

DIIEKTPOJIUTAYECKAS JTUCCOLIAALINSL. CuiibHbIE 151 ciadple
ANEKTPONUTHL. KHCIOTHO-OCHOBHBIE B3aMMOEUCTBUS B pacTBopax. Cpena BOOHBIX
pacTBOpPOB: KHCIIasl, HEUTpanbHas, Iieno4yHas. IOHHOe mnpon3BeIeHHE BOIBI.
Bonopoausiii  mokaszatens  (pH)  pactBopa.l'mmponus3 — OpraHMyeckux U
HEOPTaHUYECKUX COCIUHEHHM.

JleMOHCTpaluM. 3aBUCUMOCTh ~ CKOPOCTHM  pPE€AKUMM OT  KOHIIEHTpauuu U
TeMIeparypsl. PasiioxkeHue nepokcuaa BOAOPOAA B IIPUCYTCTBUM KaTajlu3aTopa.
Omnpenenenue cpenpl pacTBOpa C MOMOLIBI0 YHUBEPCAIBHOIO HHIUKATOPA.
JlabopaTtopubie onbIThL [IpoBegeHne peakmuii  MOHHOTO OOMeHa  Jis
XapaKTEPUCTUKHA CBOWCTB AJIEKTPOJIUTOB.

IpakTuyeckass padora. Bausinue pasznuyHbix  (HAKTOpOB HAa  CKOPOCTh
XAMHUYECKOU pEaKIUu.

Pacuernbie 3anaum. Beluncienue wmacchl (KOJMYECTBa BelleCTBa, 0OObeMa)
MPONYKTa PEAKLUHH, €CIM W3BECTHA MAacca MCXOJHOTO BEIIECTBA, COIMEPIKALIETO
ONPEAECICHHYIO JOJIIO MPUMECEH.

Tema 5. Meranbl

[TonoxeHue MeTamioB B NEPUOJUYECKON CUCTEME XUMHUYECKUX 3JIE€MEHTOB.
OOmMe CBOMCTBA METAIOB. DNEKTPOXMMUYECKUM sl HAMPSKEHUH METAIIOB.
OO6mmue  crmocoObl  MOMYyYEHHUS  METAUIOB.  JJIEKTPOJIU3  PAacTBOPOB U
pacrutaBoB. [lonsTue o koppo3uu MeTamuioB. CiocoObI 3aUTH OT KOPPO3HH.
O0630p MeTa/IoB TJAABHBIX NOATPYII (A-Tpymm) TEPUOTUYECKON CHCTEMBI
XUMHUYECKUX IJIEMEHTOB.

O0630p MeTayoB TiaBHBIX moArpynm (b-rpyrin) nepruogudeckoit CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB (Me/lb, IMHK, TUTAH, XPOM, JKeJI€30, HUKEIIb, IJIaTHHA).

CmutaBel METAIIOB.

OKCHUIBI ¥ TUIPOKCUIBI METAJIJIOB.
HMeMmoHcTpanuu. O3HakoMJIeHHE ¢ oOpa3laMM METalIOB U MX COEIWHEHUHU.
B3aumoneiicTBUE IIEJIOYHBIX M IMIEJTOYHO3EMENIBHBIX METANIOB C  BOJOW.
B3aumopeiicTBue MeIM ¢ KUCJIOPOAOM MU CEpOM. DIIEKTPOJU3 pacTBOpa XJIOpUAA
meu (11). OnbIThI MO KOPPO3UKM METAIIJIOB U 3aIIUTE OT HEE.



JlabopatopHblie onbIThl.B3anMozeiicTBE IIMHKA U Kejie3a ¢ paCTBOPAMHU KUCIIOT
U Ienodeil. 3HAKOMCTBO ¢ oOpasmamMu METaIoOB W WX pyaamu (paborta c
KOJIJICKITUSIMU ).

Pacyernble 3agauyu.Pacdersl 1O XWMHUYECKMM YpPaBHCHHUSM, CBSI3aHHBIC C
MacCOBOM JI0JI€H BBIXO/1a MPOAYKTA PEAKIIMH OT TEOPETUIECKHA BO3ZMOKHOTO.

Tema 6. HemeraJiinbl

0O0630p cBOMCTB HEMETAIIOB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
TUNHWYHBIX HEMETAIUIOB. OKCH/IBI HEMETAJUIOB M KUCIIOPOIOCOACPIKAIINE KACIOTHI.
BonopoiHble coeuHEHNS] HEMETAIIIOB.
HMemoncTpanun.O0pasipsl  HemeTaioB.  OOpas3ipl  OKCHAOB HEMETAIOB U
KHUCJIOPOJICO/IEpKAIMX KHUCIOT. ['opeHue cepbl, ¢ocdopa, xene3a, MarHus B
KHCIJIOPOJIE.
JlaGopaTopHble ONBITHL. 3HAKOMCTBO C OOpa3naMu HEMETaUIOB M HX
OPUPOAHBIMH  COE€AUHEHUsIMA (paboTa ¢ KoJulekuusiMu). Pacro3HaBaHue
XJIOPUJIOB, CyJib(haToB, KapOOHATOB
Tema 7. I'eHeTn4eckasi CBAA3b HEOPraHM4YeCKHX U OPraHMYECKHUX BeleCTB.
IpakTukKyMm.

Pelenne sxcneprMeHTaNbHBIX 3a/1a4 110 HEOPTaHUYECKOW XUMUU; pEUICHUE
HKCIIEPUMEHTAJIBHBIX 3a/1ady MO0 OPraHUYEeCKOW XHWMHH; pEUICHUE MPAKTUYECKUX
pacyeTHBIX 3ajJa4; MOJly4eHre, COOMpaHue U paclio3HaBaHUE ra3oB.

TPEBOBAHMUSA K YPOBHIO IIOATI'OTOBKH OBYYAIOIIUXCSA HA CTYIIEHHU
CPEJHETI'O (ITOJIHOI'O) OBPA3OBAHUA

B pesynbpraTe m3ydeHus Xxumuud Ha 0a30BOM ypoBHE B 11kmacce ydeHHK
JIOJKCH
3HATH / IOHUMATD:

® gavicHelwue XUMU4ecKue noHsImus. BEIeCTBO, XUMHUYECCKHM 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE AaTOMHAas H MOJIEKYJISIPHAsA MAacCChl, HOH,
AJUIOTPONHUs, H30TONBI, XUMHYECKas CB3b, JJIEKTPOOTPULIATEIBLHOCTD,
BAJICHTHOCTh, CTENEHb OKHUCJICHHS, MOJIb, MOJISIPHAsT Macca, MOJISIPHBIN
o0beM, BeIIeCTBA MOJICKYJISPHOTO M  HEMOJICKYJIIPHOTO  CTPOCHHUS,
PACTBOPBI, DJIEKTPOIUT W HEBJICKTPOJIUT, JJIIEKTPOIUTAYECKAS JUCCOLIUALMS,
OKHCJIUTENIb U BOCCTAaHOBUTENb, OKHUCJICHHME U BOCCTAHOBJICHHUE, TEIJIOBOMU
s PeKT peakmuu, CKOPOCTh XUMHUYECKOW peakIuu, KaTallu3, XHUMHYECKOS
paBHOBECHE, YTJEPOIHBIN CKeneT, (yHKIHOHAIbHAS TPyIIa, HU30Mepus,
TOMOJIOTHS.

® OCHOBHble 3AKOHbl XUMUU. COXPAHEHUS MAaCChl BEIIECTB, ITOCTOSHCTBA
COCTaBa, MNEPUOIUYECKUN 3aKOH;

® OCHOBHble mMeopuu Xumuu. XUMHUYECKOU CBA3H, DIICKTPOJIUTUUYECCKOU
JTIUCCOLMAIINU, CTPOCHUSI OPTAHUYECKUX COCIMHCHUMN;

® gaoicHelwue 8ewjecmea U MaAmepudibl. OCHOBHBIC METAJIBI U CIUIABBI,
CEepHas, COJiAHAsg, a30THasg M YKCYCHAas KHUCIOTHI, WIEIOYH, aMMHaK,
MUHEpaJIbHbIe yJI00peHMs, MeTaH, JSTWJIEH, alleTWJIeH, OEH30JI, 3TaHOJ,



XKUpPBL, MbLIa, IJIIOKO3a, caxapo3a, Kpaxmaj, KieryaTka, OeJKH,
VCKYCCTBEHHbBIE U CUHTETUYECKUE BOJIOKHA, KAyYyKH, IIACTMACCHI.

yMeTh:

Ha3b18amMb U3yYECHHBIE BEILIECTBA M0 «TPUBUAIBHON» WU MEXIYHAPOIHOM
HOMEHKJIaTYpE;

onpeoensims: BaJEHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX 3JIEMEHTOB,
TUIl XMMUYECKON CBS3M B COCIMHEHMSX, 3apsA]l MOHA, XapakTep Cpenbl B
BOAHBIX pacTBOpPaX HEOPraHUYECKUX COENMHEHHH, OKUCIUTENb U
BOCCTAHOBUTENb, IPUHAJIEKHOCTh BELIECTB K pa3JIMYHBIM Kjaccam
OPraHUYECKUX COCAUHECHUN;

Xapakmepuzoeamsy. SIEMEHTbl MallbIX IEPUOAOB IO HUX IMOJOKECHUIO B
nepuoandeckor cucreme JI.M. MeHneneeBa; o0Imue XMMHUYECKHE CBOMCTBA
METaJUIOB, HEMETAJUIOB  OCHOBHBIX  KJIACCOB  HEOPTaHMYECKHX U
OpPraHUYECKUX COCIMHEHUN ; CTPOEHUE U XMMUYECKUE CBOMCTBA U3yUYECHHBIX
OpPraHUYECKUX COCIUHEHUI;

00bsCHAMY: 3aBUCUMOCTh CBOMCTB BEILECTB OT HUX COCTaBa U CTPOCHHS;
MPUPOJly XUMHUYECKOM CBA3U (MOHHOM, KOBAJICHTHOM, METa/NIMYECKOil),
3aBUCUMOCTb CKOPOCTH XMMHUYECKON pPEaKlHMHU U TOJOKEHHSI XUMUYECKOTO
PaBHOBECHSI OT Pa3IMYHbBIX (PAKTOPOB;

BbINONIHAMb XUMUYECKUU JKCnepumenm TI0 PACIO3HABAHUIO Ba)KHEHUIIUX
HEOPTraHWYECKUX U OPIraHUYECKUX BEILECTB;

npoeooums  CaMOCTOSITENIbHBIA ~ MOUCK XUMUYECKOM uH(pOpManuu ¢
UCIIOJIb30BAaHUEM Pa3IMYHbIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHUM,
KOMITBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB MHTepHeTa); HUCHOJIb30BaTh
KOMITBIOTEPHBIE TEXHOJOTUU 1Jii OOpabOTKM M MepeAadyd XUMHUYECKOM
MH(pOpMAaIUK U €€ MPEJCTABICHUS B Pa3IM4HbIX (OpMaX;

UCNOIb306aMb  KOMITBIOTEPHBIE TEXHOJIOTUU ISl 00pabOTKKM M mepenadu
XUMUYECKON MHGOpMAIINH U €€ TIPEACTABICHHS B pa3IMUHbIX (popmax.

HCMOJIb30BATH MNPUOOpPETEHHbIE 3HAHMS W YMEHHUS B MPAKTHYECKOM
NAeSITeJIbHOCTU U MOBCEIHEBHOM "KU3HHU C HEJIbIO:

OOBSICHEHUS XUMUYECKUX SIBJICHUM, MPOUCXOMSIINX B MPUPOJIE, ObITY U Ha
MPOU3BOJICTBE;

HKOJIOTUYECKU T'PAMOTHOTO TOBEICHUSI B OKPYXKAIOILEH Cpelie;

OLICHKH BJIMSIHUS XUMHUYECKOTO 3arpsi3HEHUsI OKpYKarolled cpeabl Ha
OpraHW3M YEJIOBEKA U JIPYTHUE KUBbIE OPTraHU3MBI;

0e30MmacHoro OOpalleHus] ¢ TOPIYMMHU M TOKCHUYHBIMH BEIIECTBAMH,
71a00paTOPHBIM 000PYAOBAHUEM;

MPUTOTOBJICHUSI PACTBOPOB 3aJaHHON KOHIIGHTpallud B OBITY U Ha
MPOU3BOJICTBE;

KPUTUYECKONW  OIIEHKU  JIOCTOBEPHOCTH  XUMHUYECKOW  uH(pOopmaIuwu,
MOCTYNAIOIIEH U3 Pa3HbIX UCTOYHUKOB.



TeMaTn4yeckuil UIaH y4e0HOro Kypca

No Haumenoeanue pazoenos u mem Bcezo uacos
1 | [ToBTOpEHHNE U3YUYEHHOTO 3
2 | Baxxnelme XuMU4YeCKUe OHSATHS U 3aKOHBI 3
3 | [lepuoauyeckuii 3aKOH M MIEPHOIMYECKasi CHCTEMaA 4

xumuueckux meMeHToB .M. MenneneeBa
4 | CTpoeHHe BeniecTBa 9
5 | XUMUYECKHUE pEaKIuu 13
6 | Mertamisl 13
7 | HemeTamibl 8
8 | I'eneTnueckas CBSI3b OPTaHUYECKUX U HEOPTAHUIECKUX 15
BeuecTB. [IpakTukym.
Htoro 68

IIpakTuyeckux pador — 6
KoHnTpoabHbIX padot — 3

Y4eOHO-MeTOANYECKNH KOMILJIEKT

[Ipu cocraBiennn paboyell mporpaMmsbl UCIIOIb30BAJICA YY€OHO — METOINYECKUN
KOMILJIEKT
JJISl YYUTEJISA:

[Ipumepnass mporpamma cpemHero (IMOJHOTO) OOIIero o0pa3oBaHUA IO
XUMHHM (0a30BBIN YPOBEHB ).

["apa H.H. IIporpammsl 00111€00pa30BaTEeNbHbIX YUPEKICHUNH. XUMHUS.- M.
[Tpoceemenne, 2010r. -56¢.

I'apa H.H. Xumusa. Metonudeckoe mocobue mig yuutens Ypoku B 11
KJIacce: mocoOue sl yuuTenaed oO0ImeoO0pa3oBaTelIbHBIX YUPEKIACHUNH. —
Mocksa «IIpocsemenne», 2010 — 111c.

Pymsutuc I'.E. Xumus: yueonuk mus 11 kmacca oOuieoOpa3oBaTelbHBIX
yuapexnenuit /I".E.Pynsutuc, ®.I'.®enpaman. — M.: [Ipocsemenue, 2016r.
Paneuxuii A.M. Jlugaktuueckuit matepuan no xumuu 10-11: mocobue s
yuutens/ A.M.Paneukuii. — M.: IIpocsemenue, 2005r. M.: TlpocsernieHue,
2011r. -80c.

I'apa H.H., I'abpycera H.U. Xumus. 3amaunuk ¢ «moMomiHUKOM». 10-11
kinaccel - M.: [Ipocsemnienue.

JJISA yJalluxcs:
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