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Pabouyasa nporpamma no xsumum 10-11 knaccos

(c ucnonbzoBaHUem LMPPOBOro U aHANOroBOro 060pPyAOBaAHUA LEHTPA
eCcTeCTBEHHOHAYy4YHOM U TEXHO/IOrMYECKON HanpaBeHHOCTEN LeHTpa «ToUYKa pocTa»)

Mporpamma coctaBneHa Ha ocHoBe deaepasibHOro KOMMOHEHTA roCyAapPCTBEHHOTO
obuiero obpasoBaHmMa U Nporpamm obLLeobpa3oBaTeNbHbIX yYpPEXAEHNIA HAa OCHOBE
aBTopckon nporpammbl O.C.NabpuensaH.

NnTtepaTypa: y4ebHMKM 06Weobpa3oBaTeNbHbIX YUPEKAEHUN.

10knacc.Xumma(O.C.labpuensH)-M.:Apoda.2015r.
11knacc.Xumma(O.C.lNabpuenaH)-M.:OApoda.2017r.

KonnuecTBo wacos Ha 2022-2023y4.roxa:

10kmnacc-34u4. B Henemo 14.

11knacc-34u.8 Henenro 1.

PaGouyto mporpammy coctaBuina 3penoBa T.A. yautens ¢pusuku 1 kBamupuKamoHHON
KaTErOpHH.

c.Coporoxckoe

2022-2023 yu.ron

ITosicHuTe/ILHAS 3aIIUCKA



Pabouass mporpamma mo xumuu mius 10-11 kimaccoB pa3paboraHa Ha OCHOBE (enepalbHOTO
rocylapcTBEHHOro oOpaszoBarenpHOro cranaapra OO u npuMepHO nporpamMmsl 0 XMMUH, a TaK ke Ha
OCHOBE aBTOpCcKO# yueOHo# mporpammsel O.C. ['abpuensiHa.

Ha ©6a3ze unentpa «Touka pocra» oOecrnedynBaeTcsi peanusanus 00pa30BaTENBHBIX IMPOTPaMM
€CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HampaBICHHOCTEH, pPa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHMUSAMHU 3aKOHOJATENLCTBA B cepe oOpa3oBaHUS U C y4d€TOM pekoMeHnanuii denepaabHOTO
omeparopa ydebHoro mpeamera «Xumus» . OOpa3oBarenbHas MporpaMma IO3BOJISIET WHTETPUPOBATH
pealim3yemMbie TIOJIX0Ibl, CTPYKTYPY U COJIepKaHue mpu opranm3anuu oOydenus xumuu B 10-11 knaccax,
BBICTDOGHHOM Ha 0a3e J000ro M3 JIOCTYNMHBIX y4eOHO-MeToauueckux KomiuiekcoB (YMK).
Wcnosp3oBanne obopymoBanus «Todka pocta» mpu peanmusanuu jganHoit OIl mo3Bossier co3marh
YCIIOBUS:

° I paCIUpPCHUA COACPIKAaHNA HIKOJIBHOTO XUMHUYCCKOT'O 06p330BaHI/Ifl;

° JJIs1 IIOBBIIIICHU S MO3HABATEIILHON aKTHBHOCTH O6yanOHIHXC$I B GCTGCTBGHHO-HaquOﬁ
obnacru;

. JUIS Pa3BUTHS JIMYHOCTU peOEHKa B Mpoliecce OO0ydYeHHs XUMHUH, €ro CHOCOOHOCTEH,
(hopMupOBaHUS U YAOBJIETBOPEHUSI COLMATBLHO 3HAYMMBIX HHTEPECOB M TIOTPEOHOCTENH;

° JIIsL pa6OTBI C O)IapéHHBIMI/I IIKOJIbHUKaMH, OpraHu3allii KX PA3BUTUA B PA3JIMYHBIX

obnacTsax oO0pa3oBaTeNbHOMN, TBOPUECKOMN ACSITEIBHOCTH .

O0mas xapakrepucTKa y4eOHOro npeamera « XuMush»

XuUMHS KaK DJIEMEHT CHCTEMBbI €CTECTBEHHBIX HAayK paclpOCTpaHWIa CBOE BIHMSHHE Ha BCE
o0yacTu YEJOBEUECKOTo CYLIECTBOBAHMsS, 3ajaja HOBOE BHJEHHE MHpa, cTaja HEOThEMIIEMbIM
KOMIIOHEHTOM MPIpOBOfI KYJIbTYPBHbI, HGO6XO)II/IMBIM YCJIOBUEM KU3HU 06H1€CTBaZ S3HaAHUC XUMHHU CITYKUT
OCHOBOM 1 (POPMUPOBAHUSI MUPOBO33PEHUS YEIOBEKA, €r0 MPEJICTaBICHUI O MaTeprualbHOM €IUHCTBE
MHpa; BXXHYIO POJIb UTPalOT GOpMHUpYEMbIEe XUMUEH MPEACTABICHHS O B3aUMOIIPEBPAILIEHUSX SHEPTUU U
00 3BOJIIOIIMY BEUIECTB B MPUPOJIC; COBPEMEHHAsl XMMUS HaIlpaBJIeHa HA pelleHre TI00anbHbIX MpodiemM
YCTOWYMBOTO Pa3BUTHUSI YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUUECKOM, MUINEBOM W HKOJIOTHYECKOMN
0e30MmacHOCTH, MpoOJieM 3apaBoOXpaHEeHUs. B ycloBHSX BO3pacTaollero 3HAYeHHS XUMUU B KU3HU
oOmiecTBa CyIIECTBEHHO MOBBICKJIACH POJIb XMMHUYECKOTO 0Opa3zoBaHus. B muiane coumanuzanuu OHO
SBJIIETCS OJHUM U3 YCIOBUH (OPMUPOBAHUS HHTEIUIEKTa JIMYHOCTH M TapPMOHUYHOTO €€ pPa3BUTHSL.
CoBpeMEHHOMY YEJIOBEKY XHMHMYECKHE 3HAHHUS HEOOXOIUMBI Uil HpUOOpeTeHHs OOIIEKYJIbTYPHOIO
YPOBHS, O3BOJISIONIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPa3HOM
KU3HU OOILEeCTBA, JUIsI OCO3HAHUS BAXXKHOCTH Pa3yMHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U 370POBBIO
JPYTUX, K OKpyKarolel NpupoaHON cpelie, A TPaMOTHOTO MOBEACHHUSI PU UCTIOJIb30BAHUH PA3TUUHBIX
MaTepHUaJIoB M XUMHUYECKHX BEIIECTB B TMOBCEJHEBHOW XU3HU XUMHUYECKOe 00pa3oBaHHE B OCHOBHOMU
IIKOJIE sIBTIsieTCsl 6a30BBIM MO OTHOIICHUIO K CHCTEME OO0IIero XxuMuueckoro odpasosanus. [loatomy Ha
COOTBETCTBYIOILIEM €My YpPOBHE OHO peallu3yeT MpUCylIue OoOLeMy XUMHYECKOMY O00pa30BaHUIO
KIIFOYEBBIE [IEHHOCTHU, KOTOPbIE OTPaKalOT TOCYJAapPCTBEHHbIE, OOIIECTBEHHBIE U HHIUBUIYyaTbHBIC
MOTpeOHOCTU. DTUM OMNpeAeNseTCs] CYIIHOCTh OOIIeill cTpareruu OOy4eHHs, BOCHHUTAHUS U Pa3BUTHUS
oOyuaronuxcs cpeacTBaMu ydeOHOTO mpenmera «Xumus». M3yuenue mnpeamera: 1) cmocoOcTByer
(hOpMHUPOBAHHUIO €CTECTBEHHOHAYYHOH KapTUHBI MHUPA, JOCTIDKEHUIO O0meld U (QyHKIHOHAIBbHOMN
I'PaMOTHOCTH, Ja€T BO3MO>KHOCTH JUIsI CaMOpPa3BUTHS JIMYHOCTU. 2) BHOCHUT BKJIaJ B (OPMHpOBaHUE
MBIIUIEHUS] U TBOPUYECKUX CIIOCOOHOCTEH TMOAPOCTKOB, HABBIKOB HX CAMOCTOSITENBHOW YydeOHOU
JeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0OBATENILCKUX YMEHUH, HEOOXOAUMBIX KaK B MOBCEJHEBHOM
KHU3HU, TaK U B IPOPECCUOHATBHON NEeATEIbHOCTH; 3) 3HAKOMUT CO CIEeUU(UKON HAyYHOTO MBILIUICHUS,
3aKJ1a/IbIBa€T OCHOBBI 11€JI0CTHOTO B3IJIsI/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM
TanoM B  (OPMHPOBAHUU E€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH HOJPOCTKOB; 4) CHOCOOCTBYeT
(OpMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPHUPOJE, K YEIOBEKY,
BHOCHT CBOM BKJIaJl B 9KOJIOTMUYECKOE 0OPa30BaHUE MOIPOCTKOB

Ha3Banuble HampaBieHuss B OOy4eHHM XUMHUHM O00ECHEUMBAIOTCS CHEUU(UKON colepKaHHs
MpeaIMeTa, KOTOPBIH SBIISETCS MEeIarornuecky aAanTHPOBAHHBIM OTpaXEHUEM 0a30BOW HAyKH XMMHH Ha
onpenenéHHoM sTane e€ pa3Butus. Kypc XMMUM OCHOBHOM IIKOJBI OPUEHTHPOBAH HAa OCBOEHUE



00y4aromuMHUCsT OCHOB HEOPraHMYECKOW XMMUU M HEKOTOPHIX TOHSATHA U CBeIEHHH 00 OTIEeNbHBIX
o0beKkTax opraHuueckod xumuu. CTPYyKTypa CcoJAepKaHHs MpeaMmera cPOpMHpOBaHA HAa OCHOBE
CUCTEMHOI'0 10AX0/1a K ero uzyueHuto. CoaepxaHue CKIabIBa€TCA U3 CUCTEMBI IOHITUH O XUMUYECKOM
SJIEMEHTE M BELIECTBE M CHUCTEMbI HMOHATHH O XMMHUYEeCKOH peakuumu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl 110 MPHUHLMILY IIOCJIEI0BATEIBHOTO Ppa3BUTHUsS 3HAHMM HAa OCHOBE TEOPETHUECKUX
MIPEJICTaBICHUI Pa3HOrO YpPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYE€HHsI KaK OCHOBBI BCErO €CTECTBO3HAHMS,
yYpOBHS nepuoaudeckoro 3akona /1. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XMMHH, YYCHHSI O CTPOCHUU
aToMa ¥ XHMHYECKOH CBSI3M, MPEICTABICHHA 00 DIEKTPOJMTHYECKONW IUCCOLMAINY BEUIECTB B
pactBopax. TeopeTnueckue 3HAaHUS pPACCMATPUBAIOTCSA HA OCHOBE SMIIMPHUYECKH IIOJIyYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATEIbHO OT OJHOIO YPOBHS K APYroMy, BBIIOJHSIS
GyHKIMU OOBSICHEHUS W TPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS M BO3MOYKHOCTEH MPaKTHYECKOTO
MIPUMEHEHHS] M TIOJYYeHUsI M3ydaeMbIX BeLIecTB Takas opraHuzalus CoAep)KaHUs Kypca CrocoOCTBYET
MIPEACTABICHUI0 XUMUYECKON COCTABJISAIONIEH HAyYHOW KapTHUHBI MHUpPA B JIOTUKE €€ CUCTEMHOUN IPUPOIBI.
Tem cambiM oOecrieunBaeTcsi BO3MOXKHOCTH JUIsl (OPMHUPOBAaHUS Yy OOYy4arOIIMXCS LEHHOCTHOTO
OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM IO3HaHMs B Hayke. BaXHO Takke 3aMeTUTh, YTO OCBOCHHE
COJIep’KaHus Kypca MPOUCXOIUT € MPUBJICUEHUEM 3HAHUM U3 paHee W3YUYEHHBIX KypcoB: «OKpyXKarouuil
Mup», «brosorns. 5—7 knacce» n «dusuka. 7 Kiaacey.

Jlannast oOpas3oBaTenpHas MporpaMMa o0O0ecleyrMBaeT YCBOEHUE YyYallUMHCS BaKHEMIIUX
XMUMHUYECKUX 3aKOHOB, TEOPUH U MOHATHUH; (POPMHUPYET MPEACTABIEHUE O POJIM XUMHUHU B OKPYXKAIOLIEM
MUpE U KHU3HU 4yesnoBeka . [Ipu 3ToM 0OCHOBHOE BHUMAaHHE YAENSETCS CYIIHOCTH XUMHUYECKUX PEeaKIil u
MeTo/JaM X ocyulecTBieHuss . OAHUM U3 OCHOBHBIX MPUHIUIIOB MOCTPOEHMSI MPOrPAMMBI SIBIISIETCS
MPUHIMUI JIOCTYMTHOCTH . ODKCIIEPUMEHTAJIbHbIE JAaHHbIE, MOJIYYEHHbIE YJallUMUCS IPH BBINOJIHEHUU
KOJIMYECTBEHHBIX OIbBITOB, IO3BOJISIOT YyYalllUMCS CAMOCTOSITEIBHO JIelaTh BBIBOJBI, BBISBISATH
3aKOHOMEpHOCTH . [loaxompl, 3a0%KEHHbIE B COAEp)KaHUE MPOrpaMMbl Kypca, CO3/al0T HEOOXOAMMBIE
YCIOBMSI JUIsl CUCTEMHOIO YCBOEHMs Y4YaIllMMHUCS OCHOB HAyKM, Ui OOECIeYeHMs pa3BUBAIOIIETO U
BOCIMTBIBAIOLIETO BO3AEHCTBUSA O0Y4YEeHUS Ha JMYHOCThH ywarierocs . Gopmupyemble 3HAHUS JTOJDKHBI
CTaTh OCHOBOM CHCTEMBI YOEXKAEHUH IKOJIbHUKA, IEHTPAIBHBIM SJPOM €r0 HAy4HOTO MUPOBO33PEHHUS .

Iesiu 1 0cO0EHHOCTH U3YyUYEeHHsI Y4eOHOT 0 MpeaMeTa

K HampaBieHHI0 TEpPBOCTENICHHOW 3HAYMMOCTH TIPH peaid3alliid 00pa30BaTEeIbHBIX (YHKIIUMA
npeamMceTa «XUMUSDY TpaIUIUOHHO OTHOCAT (bOpMI/IpOBaHI/Ie 3HAaHUHA OCHOB XHMHUYECKOU HAaYKH KakK
oOiactu COBPEMCHHOT'O €CTCCTBO3HAHUA, HpaKTquCKOﬁ ACATCIIBHOCTU YCJIOBEKAa W KaK OJHOI'0O U3
KOMIIOHCHTOB MHpOBOI;'I KYJIbTYPHI. 33,[[3‘13 npeaMeTra COCTOUT B (bOpMI/IPOBaHI/II/I CHUCTEMbI XUMHNYCCKHUX
3HAHUU — BaKHEHUIINX (baKTOB, HOHHTHI;'I, 3aKOHOB H TCOPECTUUYCCKUX HOHOX(GHHﬁ, AOCTYIIHBIX
0000IICHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAYKH, 3HAHWNW O HAyYHBIX METOJaX H3YUCHHS
BCIICCTB N XHUMHWUYCCKHUX peaKuHﬁ, a TaKXE€ B q)OpMI/IpOBaHI/II/I U Pa3BUTUH YMGHI/Iﬁ A croco0oB
ACATCIIbHOCTH, CBS3aHHBIX C IIJNIAHUPOBAHUCM, Ha6J'IIOI[€HI/ICM H  IPOBCACHUCM XHMHUYCCKOI'O
OKCIICpUMCHTA, CO6J'IIOI[CHI/IGM IIpaBuJI 0e30I1acHOro o6pameHI/m C B€IECTBaMH B HOBCGI[H@BHOFI JKHU3HU.
Hapsmy C OTUM LCJIN U3YUCHUS MTPCAMETA B IIPOIrpaMMEe€ YTOYHCHBI U CKOPPEKTUPOBAHEI C y‘léTOM HOBBIX
IPpUOPUTCTOB B CUCTECMEC OCHOBHOI'O 06H_IGFO 06pa3013aHH51. CCFOI[HH B O6pa3OBaHI/II/I 0c000 3HAYMMOK
HpI/ISHaéTCH HaIIpaBJICHHOCTb O6y‘leHI/I${ Ha Pa3BUTHC U CAMOPA3BUTUC JIMYHOCTHU, (I)OpMI/IpOBaHI/Ie eé
MHTEJUIeKTa W oOmiei KynbTypbl. OOyueHHEe YMEHHUIO Y4YUTbCA U MpPOJOJKaTh CBOE oOpa3oBaHHE
CaMOCTOATCIBbHO CTAHOBUTCA OHHOﬁ W3 BaXKHEHUIITNX (I)YHKI_[I/Iﬁ y‘{e6HI>IX npeaAMCTOB.

B cBa3u ¢ stum npu MU3y4dCHUU TPCAMCETa B OCHOBHOI IIIKOJIE JOMUHUDPYIOIICEC 3HAYCHUC
ano6peJ1H TakKuC LI CJIU, KaK:

° (l)OpMI/IpOBaHI/Ie HHTCIIJICKTYAaJIbHO paSBHTOﬁ JJMYHOCTH, roTOBON K CaM006pa30BaHI/IIO,
COTPYAHHUUYCCTBY, CaAMOCTOATCIBHOMY IMPUHATHIO peH.IeHPIfI, cIocoOHOM AaalnTUpoOBaTLCA K 6BICTpO
MCHAIOIIMUMCH YCIIOBHUAM KU3HU,

¢ HAIIpaBJICHHOCTDb o6yquI/1$1 Ha CUCTEMATHYCCKOC HpI/I06H_ICHI/IC ydqamuxcs K CaMOCTOSTEIBbHOM
MMO3HaBaTEIbHOM ACATCIIbHOCTH, HAYYHBIM MCTOJ{aM IMO3HAHMUA, (I)OpMI/IpyIOIJ_II/IM MOTHUBAIIUIO U Pa3BUTUC
CIIOCOOHOCTEH K XMMUU;



* ofecrieyeHne YCIOBUH, CIOCOOCTBYIOIIMX MNPHOOPETEHUIO  OOYYaAIOIIMMHCS  OIBITA
pa3HOOOpa3HOW JEATENbHOCTH, TIO3HAHUS M CAaMOIO3HAHMA, KIFOUYEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHII ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3IMUHBIX BUJOB JESITEIBHOCTH;

* (opmupoBanue ymMeHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO0 MUpa HAa OCHOBAHUU
3HaHUU U OIbITA, NOJYYECHHBIX NPU U3YYECHUU XUMUU;

* ¢opmMupoBaHHE Yy OOYYAIOUIMXCS TYMAaHHUCTUYECKHX OTHOIICHWH, MOHUMAaHHS IICHHOCTHU
XAUMUYECKUX 3HAHUH I BHIPAOOTKU SKOJOTUYECKH IIEIeCO00pa3HOTO TOBEACHUS B OBITY M TPYAOBOM
JEATENBHOCTH B LIEJISIX COXPAHEHUs CBOETO 30POBbs U OKPYKAOILIEH IIPUPOJTHON CPEbl;

* pa3BUTHE MOTHBAIMU K OOYy4EHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOGHHS OOIIEYENIOBEYECKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIPaBJIEHHOCTH JAJIbHEHUIIET0 00yUYEeHMUSI.

MecTto yueOHOro npeamera « XMMHUsD> B Y4eOHOM IJIaHe
B cucreme oOmiero obOpazoBaHusi «XuMus» NpuU3HaHa 00A3aTE€IbHBIM Y4EOHBIM IPEIMETOM,
KOTOPBIM BXOJUT B COCTaB MpeaMeTHON 06macTi «EcTecTBEHHO-HAayYHbIE TPEAMEThI». YUeOHBIM IJITAHOM
Ha e€ u3y4eHne oTBe/IeHo 68 yueOHbIX yacoB — 1o 1 1 B Hexenmto B 10 u 11 kimaccax cOOTBETCTBEHHO.

Conep:kanmne o0pa3oBaHusi 0 roAamM o0y4eHHsI

10 KJjIACC
Beeoenue (2 u)
Oprannueckass XUMHSI — XHMHS CO€IMHEHMH yriepoja. OpraHnyeckue BEIIeCTBA, MX CBOMCTBA M
OTJINYMS OT BEIIECTB HEOPraHWYECKUX. ['pyIIbl MPUPOJHBIX U CHHTETHUECKUX coeAMHEHUNH. OCHOBHBIE
nojioxkenus teopun A. M. byrtneposa. I'omonmoru. ['omosormueckuit psia. ['pynmnbl mpUpPOIHBIX,
HCKYCCTBEHHBIX U CUHTETHYECKUX COCTUHEHHIM.
Yeneeo0opoowvr u ux npupoonwvie ucmounuxu (11 )
[Tpuponnsrii Ta3. Yraesoaoponbl. [IpenenbHpie yrieBomopoasl — ankanbl. OO0mas (opmyna amkaHoB,
MpaBuja COCTABJICHMS Ha3BaHMM ankaHoB. MexayHaponHas HomeHkinarypa HMIOITAK. ®usnueckue
CBOMCTBa aJIKaHOB, MX 3aBUCUMOCTb OT COCTaBa WX CTpOCHMs. XUMHUYECKHE CBOMCTBA: TOpPEHUE,
raJloreHUpoBaHue U aeruapupoBanue. [lomydyenue aakanoB U3 IpupoHoro ra3za u Hegru. [Ipumenenue.
HenpenenbHble yrieBogopojabl. OTHIEH — TMOHATHE O 7-cBsi3u. OOmas Gopmyna aiakeHOB,
XapakTepucTuKa alkeHoB. [IpaBmia Ha3BaHMsS AJIKEHOB IO MEXKAYHApOJHONW HOMEHKIAType. Buabl
n3oMepuu ankeHoB. Du3nueckrue CBOWCTBA aJKEHOB. XUMHUYECKHE CBOWMCTBA Ha IpHUMEpE STUIICHA:
peakuuu MPUCOSAUHEHMSI, KaueCTBEHHbIE peaklMyd Ha JIBOMHYIO CBs3b. Peakiuu mnoaumepusaluud u
nomuyTIiieH. [lomyueHue »TuieHa W ero mnpuMmeHeHuwe. AJjkaauenbl. byramuen-1,3. Xumuueckue
CBOMCTBa: peakuuu MpUCOeAUHEeHMs, mnonuMmepusauuu. Kayuyk OyraauenoBbiii. Ilomyuenue
CUHTETHUYECKOTO Kaydyka OyTaaueHoBoro merona JlebGeneBa. AnkuHbl. AnetwieH. O6mas Qopmyna
QJIKMHOB, TMpaBWJIa HAa3bIBaHUS MO MEXJIyHAPOJIHON HOMEHKJIarype. Buabsl u3zoMepuu, mnoiydyeHUE
alleTuiIieHa U ero npuMeHenune. Ou3nyeckre CBOWCTBA aIKMHOB Ha MpuMepe anerusieHa. KauecTBeHHbIe
peakiuu Ha ankuHbl. [[OTMBUHUIXIIOPUI, €r0 CBOWMCTBA U MPUMEHEHHE. ApOMATHUECKUE YTIIEBOJOPO/IbI
Ha nmpumepe 6enzona. CocTaB MOJIEKYIbI, CTPYKTYpHBIe (popmyinbl Kekyne u coBpemenHas. [lonmyuenue u
cBoiictBa Oenzona. Ilpumenenue Oenszona. [IpupoaHbIe UCTOYHUKHK YIIEBOJOPOAOB, MX IMepepadoTKa.
[leperonka u kpekuHr HedTH. BeH3MH: OKTaHOBOE YHCIO OeH3WHOB. DpaKIMOHHAS MEepPeroHKa, WIN
pextudukanug. ['eHeTHueckas CBS3b YrieBOJAOPOJOB. YCTAHOBJICHHWE MPUYUHHO-CIIECTBEHHON CBS3U
MEXK]ly CTPOEHUEM, CBOMCTBAMHU U TpUMEHEHNEM. CXeMbl TeHETUUECKOM CBSI3U YIJIEBOI0POIOB.
Kucnopoo- u azomcooepicawue opzanuueckue coeOuHeHuA u ux npupoonvle ucmounuxu(18 u)
OyHKIMOHATIBHAS THApPOKCUIbHAs rpynna. [lpeaenbHble oAHOATOMHBIE cOUpThl. M3omepuss u
HOMEHKJIaTypa cnuptoB. [IpumeHenue u mnonydenwe cnuptoB. [lomydeHue sTaHoNa M3 ATUIEHA U
[JIFOKO3bl. XMMHUYECKHE CBOMCTBA CIHUPTOB: TOPEHHME, B3aUMOJCHCTBHUE C HATpUEM, JAeTUjipaTaiius
(BHYTPUMOJNEKYISIpHAsT U MEXKMOJEKYJIsIpHAas), OKUCICHHE B allbJeTUIbl, PEAKIHS ATepuUKALINU.
®uU3HOJIOTUYECKOe ACUCTBUE CHUPTOB HAa OPraHu3M 4ejJoBeKa. MHOTOAaTOMHBIE CHUPTHI Ha MpHUMEpE



rmnepuHa. KauecTBeHHass peakuus Ha riuuepuH. [IpuMeHeHHe MHOTIOAaTOMHBIX M OJHOATOMHBIX
ciupToB. CocTaB MOJIEKyJbl. B3anMHOE BIMsSHUE aToOMa B MOJIEKyJie (peHOJIa; er0 XUMHUECKUE CBONCTBA.
[Tonmyuenue denona 3 kamennoro yris. KokcoBanue kamennoro yris. [Ipumenenne ¢enona. Oxpana
OKpyXaromei cpeasl oT (eHona. AbAeruasl U KeTOHbL AneToH. llonyueHue anpAernioB: OKUCICHHUE
criuptoB. Dopmanbpiaerul. YKCYCHbIM anbAeruja. XUMHUYECKHME CBOKCTBA albJCTHAOB: Kauye€CTBEHHBIE
peakuuu, runpupoBanue. Kapookcmibnas rpymnma. KapbonoBeie kucnotsl. [IpenenbHbie 0IHOOCHOBHBIC
KapOOHOBBIE KHCIOTHL. HempenenbHbie KapOOHOBBIE KHCIIOTHI: OJIEMHOBAasl U JIMHOJeBas. MypaBbruHas U
YKCYCHasl KUCJIOThL. Pu3znueckue cBoiicTBa KapOOHOBBIX KHUCIIOT. XMMHUYECKHE CBONCTBA KapOOHOBBIX
KHACJIOT: OOMIICKHCIOTHBIE W crenuduueckre. Bricmne KapOOHOBBIE KHCIOTHI — CTEAPUHOBAs U
NAIBMUTHHOBAS, UX COJIM — MbUIa. CroKHBIE 2(PUPHI: HAXOXKACHUE B TPUPOJE M MPHUMEHEHHe. Peaxiust
srepuduranuu. JKuppl. XUMHYECKHE CBOHCTBA KHUPOB: THIPUPOBAHUE PACTUTEILHBIX Macell, THAPOJIH3,
OMBUIEHHE. YTJIeBOibl, UX Kiaccudukanus. CocTaB U CTpOEHHUE IIIOKO3bI. [JII0K03a — albJeruocnupT,
ee xumuyeckue cBoucTBa. [IpnMenenue rimoko3bl. @pykrosa. Jlucaxapuasl: caxapo3a, JIAKTO3a U
ManbTo3a. Ilosmcaxapuapl: kpaxMail ¥ eiuoa03a. Peaknus noavkonaeHcanuu. KauecrBennas peaknus
Ha Kpaxmain. [‘eHernueckas CBsI3b MEXAY KlaccaMH OpraHMYeCKuX coeauHeHuil. Mnentudukanus
OpraHWYEeCKUX coeauHeHui. PacueTsl 1m0 ypaBHeHHSM peakiuid. AmuHbL. CTpoeHHE MOJIEKYII.
Amunorpynna. Knaccudukauust amuHoB. @usnueckue W XUMHUYECKHE CBOMCTBA aMHHOB. AHWIHH.
[lonydyenne W TmpUMEHEHHE AaHWIMHA. AMUHOKHUCIOTBL. XMMHUYECKHE CBOWCTBA aMHHOKHUCIIOT:
B3aMMOJICICTBHE C KHUCIOTaMH, OCHOBAHUSIMU, CIIMPTAMH, pEaKIMs NOJUKOHAeHcauuu. [lenTtuaHas cBA3b.
[Ipumenenne amuHOKHCHOT. benku, ux cTpykrypa. XHMHUYECKHE CBOWCTBAa O€JKOB: JeHATypalus,
TUIPOJIN3, KayecTBeHHbIe peakuuu. buonorndeckue ¢ynkunuu 6enxoB. Hyknemnoswie kucnotsl: JJHK,
PHK, ux ¢ynkuun. buotexnonorusa. ['enHas uHxeHepus. ['eHeTmueckas CBS3b MEXAY Kilaccamu
OpPraHNYEeCKHX BEUIECTB. 3aKPEIUICHNE 3HAaHUI 10 TeMe. Pelenne pacyeTHsIX 3a1a4.

Hckyccmeennvie u cunmemuueckue noaumepnl (2 u)

Cunrernueckue mnoiaumepsl. CTpyKTypa MakKpOMOJEKYJ IOJUMEpPOB: JIMHEWHAs, pPAa3BETBIICHHAs U
npoctpanctBeHHast. [lomuatunen. [omunponunen. CuateTnyeckre BoJIOKHA. CTPYKTypa CUHTETUYECKUX
BOJIOKOH. CHHTETHYECKHE KaydyKH: OOIIero M CHEelHaJbHOTO Ha3HAUeHUS. TepMOpeakTHUBHbBIE U
TEPMOIUIACTUYECKUE TIOJIUMEPHI.

3aknwuenue (2 u)

[ToBTOpenue u 3akperuieHue 3HaHUM Mo TeMaM: «Kitlacchl OpraHMYecKUX COEIUHEHUI», «XUMHYECKUE
CBOMCTBA OPraHMYECKUX COEIUHEHUI». Perenue ypaBHeHU, SKCIEpUMEHTaIbHbIX 3a1a4. [loaroroBka k
WTOTOBOW KOHTPOJIBHOH paboTe.

11 KJIACC

Cmpoenue eeuwgecmea(ll u).

Pa3zBuTne mnpencTaBieHH O CTpoeHHMHM aToMa. Mojelnu CTpOCHHUS aToma. DJIEMEHTApHbIE YaCTHUIIbI:
MIPOTOH, NEKTPOH, HEUTPOH. DHEpreTUUecKuil ypoBeHb. OpOuTab, IEKTPOHHBIE 00IaKa.

OTkpbITHE 3aKOHA U CO3/IaHUs NEpUOAUYECKOi cucTembl. [lepuoauueckuil 3aKOH B CBETE€ y4YEHHUS O
CTPOEHUHU aTOMOB. 3HAUYCHHUE NEPUOANYECKON CUCTEMBI U Tiepuo bl cucteMbl .14 Menneneena.

KaTnoHbl ¥ aHWMOHBI, MOHHBIE KPHUCTAUIMYECKUE PEIICTKU. IJIEKTPOOTPULATEIbHOCTh, MOJISIpHAS U
HETOJIsIpHAas KOBaJIGHTHass CBs3u. OOMEHHBIH W JIOHOPHO-OOMECHHBIM MEXaHHM3M O00pa30oBaHUs
KOBAQJICHTHOM CBSI3U. MOJIEKYISIpHBIE U @TOMHBIE KPUCTAJUTMYECKUE PEILIETKH.

Oco0OeHHOCTH CTpOEHHS aTOMOB MeTajula. MeTajuinyeckass XHMUYECKash CBs3b, MeTaJuIndecKas
KpUCTaJUITMYecKas perieTka. MexxMoNeKynsipHast 1 BHyTPUMOJIEKYJIIpHas BOJOPO/IHASI CBS3H.

[Tonumepsl nOpuUpOsHBIE, UCKYCCTBEHHbIE M CHUHTeTHYeckue. [lmactMacchl, BOJOKHA, KAaydyKd U
HEOPraHUYeCKHe MOJUMEPHI, UX npeactaButenu. [lonyuyeHrne u npuMeHeHNe MoJIuMEpPOB.

OcobenHocTu cTpoeHus: ra3oB. MomsipHblii o0beMm Ta3oB. CMmecH ra3oB — BO3AyX, MPHUPOAHBIN Tas3.
[IpencraBuTenu razo00pa3HBIX BEMIECTB: BOJAOPOMA, KHCIOPOM, YIIIEKHCIBIA ra3, W T.J. UX MOJY4YCHHE,
coOupanwue, pacro3HaBaHue.

Bona, ee 6uonornueckas poab. KpyroBopot Boapl B npupoje. [IpumeHeHre BOAbl B MPOMBIIUICHHOCTH,
CEJIbCKOM XO3SIUCTBE U B OBITY. JKecTKOCTh BOJIbl. BpeMeHHast U OCTOSTHHASI )KECTKOCTh BOJIBI M CTIOCOOBI
ee ycrpaneHus. Kucnbie conu. Munepanbhbie BOJbl. JKuKue KpUCTAIIIbI, KX UCIOJIb30BaHHE.



Kpucramnmuueckue u amop¢ueie BemiectBa. [Ipumenenne amopdHbx BemecTB. OTHOCHUTEIBLHOCTH
HEKOTOPBIX XUMUYECKUX MOHSITHUM.

Hucnepcubie cucteMbl. Kinaccudukarus AUCIIEPCHBIX CHUCTEM IO arperaTHOMY COCTOSIHUIO. DMYIIbCHH,
CYCIIEH3UH, a9PO30JI, TeJ1, 30JI1, KOAryJsius, CHHEPE3HC.

3aK0H MOCTOSTHCTBA COCTaBa BemiecTB. MaccoBasi 1 00beMHast 707151 KOMIIOHEHTOB cMecH. MaccoBast 10Jist
pPacTBOPEHHOTO BEIIECTBA, TPUMECEH, TPOIYKTa peakiuu. MoJisipHas KOHIICHTPAIUs.

[ToBTOpeHne M 3akperieHWe 3HAHWW TIO0 TEMe, PEIICHHE SKCIEPUMEHTANbHBIX 33/lad Ha HaXOXKICHHUE
MaccoBOM M OOBEMHOI /0/M BellecTBA B KOMIIOHEHTAaX CMecH. PellieHue ypaBHEHMM peakuuil c
Pa3TMYHBIMU THITAMUA XUMHUYECKOH CBsI3U. [1oroToBKa K KOHTPOJIBHOH padoTe.

Xumuueckue peaxyuu(8u)

XUMHUYECKUE PEaKIIUMK WM XUMUUECKHE SIBIICHUS. AJUIOTPOTIHS. AJUIOTPOIHBIE MOIU(DUKAIIUN YTIIEPO/Ia,
cepsl, (ochopa, omoBa u xucnmopoma. Mzomepsl. N3zomepus. Peaxknum wuszomepusaruu. [Ipuaunbr
MHOT000pa3us BEIIECTB: AJTIOTPOTIHS U H30MEPHSI.

Peaknuu coenuHeHus, MPUCOEIMHEHHUs, 3aMelleHus, peakiuu oOmeHa. [IpaBuiio beprone. Dx30- u
SHAO0TEpPMHUUECKUE peaknu. TermnoBoil 3hdeKT xumMuueckux peakuuid. TepMoXuMHUYeCKue ypaBHEHHUS.
CKopoCcTh XMMHUYECKOW peakinu. ['OMOT€HHbIE U TeTepOoreHHbIe peakiuu. DakTopbl, BIUSIONIAE HA
CKOpoCcTh xuMmuueckoi peaxkuuu. IIpasuno Bau-I'odpda. depmentsi. Murudurtopsl. HeobpaTumbie u
oOpaTtuMble peakiuu. Xumudeckoe paBHoBecue. I[lpuamun Jle Illarense. VYcnoBusi cmemenus
paBHOBecHs. BbIOOp onTUMaNbHBIX YCIOBUH.

Pones Bomel B mpeBpamieHun BemecTB. Kiaccudukaius BEMIECTB 10 PAaCTBOPUMOCTH B BOJIE:
pacTBOpPUMBIE, MaJIOPAaCTBOPMMBIE U TPAKTUYECKH HEPACTBOPUMBIE. INeKTpoJuThl. CTeneHb
ANIEKTPOJIUTHYECKON aucconranuu. ['uaponus obpatumblii U HeoOpaTUMBbIA. ['MAPOIN3 OpraHUYecKuX
BEIIIECTB, MEJIOYHOMN TUIPOJIN3 KUPOB.

Crenenp okucienus. OnpeneneHue CTENEHH OKHUCIEHUs 1o (opmyne coenuHeHus. OKUCIUTETHHO-
BOCCTAHOBUTEIbHBIE peakuuu. OKHUCIHUTENIb U BOCCTAHOBHUTENb. OJIEKTPOJIU3 — KaK OKHUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIN TMPOLECC. DJIEKTPOJIM3 PACIUIABOB M PACTBOPOB HA IpPUMEPE XJIOpUIA HATPHS.
[IpakTHueckoe NpUMEHEHHE IEKTPOJIN3A.

Pemrenne skcriepuMEHTANBHBIX 3a/ad MO TEME: PEAKUUU 3aMEIIECHUs, MPUCOECIWHEHHUS, TUAPOJIN3,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHBIE peakinu. [loaroToBka Kk mpoBepoyHOii padoTe.

Pemenne skcriepMMEeHTANbHBIX 33/1a4 10 TeMe: XMMHYECKOe paBHOBecHE, 0OpaTHUMble U HEOOpaTUMBbIe
peaxiuu, MeKTPoIUuTHYecKas quccounanus. [loarotoBka k mpoBepo4yHoit padore.

Bewecmea u ux ceoiicmea (9 u)

B3anmopelicTBue MeTauioB ¢ HEMETANIaMH, BOJOM, pACTBOPAMHU KHUCIIOT U COJIEH. DIEKTPOXUMHUYECKUI
psA HanpsDKEHUM MeTauioB. B3aumoaeicTBue METaJIIOB ¢ OPraHNYECKUMHU BEIIECTBAMMU.

Koppo3zus metamos, ee Bubl. CriocoObl 3alIUTHI OT KOPPO3UH.

®usnueckue CBOCTBA HeMETaIOB. OKHUCIUTENbHbIE M BOCCTAHOBHUTEIBbHBIE CBOICTBA HEMETAJLUIOB.
CpaBHuTENbHASA XapaKTEPUCTHUKA FATOT€HOB KaK HanOoJiee TUIMYHBIX MPECTaBUTENeH HEMETAJIOB.
Knaccudukanus kucinor. XuMudeckre cBoiicTBa KuciaoT. OcoOble CBOMCTBA a30THOM M CEPHOMN KHCIIOT.
[lonyyenue u npuMeHEHUE KUCTIOT.

OcHoBanusl, Ux Kiaccupukanusa. XuMUYecKHe CBOWCTBA OCHOBaHUM. PellieHre XMMUYECKUX yYpaBHEHUMN
B3aMMOJICIICTBUS OCHOBAHUM C IPYTUMH XUMUYECKUMU 3JIEMEHTaMHU.

Knaccudukamnust coneid: cpeiHue, KHCIble, OCHOBHbIE. XHUMHUYECKUe cBOWcTBa conied. IlpencraButenu
coJiei U ux 3HayeHue. KauecTBeHHbIE peaKuy Ha KATUOHBI U AaHUOHBI.

[TonsiTHE O FEeHETUUECKOM CBS3U UM F'€HETHUYECKUX psAnax. ['eHernueckuii psa Mertaia. ['eHeTnueckuit psan
HemeTana. OcCOOEHHOCTH T€HETHYECKOTO Psijia B OPTraHUYECKON XUMUH.

3aknrwuenue (6 u)

Pemrenne skcniepuMeHTaNbHBIX 33/1a4. 3aKperieHne npoiaeHHoro marepuana. [loaroroBka Kk UTOroBoi
KOHTPOJIBHOH paboTe.

HJIaHI/IpyeMbIe pe3yJabTaThbl OCBOCHHUSA yqeﬁﬂoro npeamMeTa

Juunocmuvle pezynomamuvt OOyuarOwuiica HOAYYUN BO3MONCHOCHL OlA POPMUPOCAHUA
cnedyrougux auunocmuwvix YY/1:



. oTpe/eNieHue MOTHUBALIUY U3YUEHUST y4eOHOT0 MaTepuarna;

. OLICHMBAHME YCBAMBAEMOI'0 y4EOHOIO MaTepuaia, UCXOs U3 COLUAIBHBIX U JIMYHOCTHBIX
IIEHHOCTEH;

. TIOBBIIIEHHE CBOEro OOpPa30BaTENFHOIO YPOBHS M YPOBHS TOTOBHOCTH K H3YYCHHIO
OCHOBHBIX UCTOPHUYECKUX COOBITHUMH, CBSI3aHHBIX C Pa3BUTHEM XMMHUH U OOIIECTBA;

. 3HaHUE MPABUII TIOBEJCHUS B YPE3BbIYAHBIX CUTYALIUAX;

. OIICHWBAHHE COLMAIBHON 3HAYMMOCTH MTPOECcCHil, CBSI3aHHBIX C XMMHUEH;

. BJIQJICHUE IpaBWiIaMHM O€30MacHOro OOpaleHUus] € XUMUYECKMMH BELIECTBAMH U

000pyIOBaHUEM, TIPOSIBIICHHE YKOJIOTHUECKOH KYITbTYPHI .
Memanpeomemmnuie pezyibmamot

PeryasituBHbIe

Obyuarowuiicss NOIY4Um 803MOHCHOCMb OJisl hopmuposanus credyrouwux pecyismusnolx Y'V/I:

. esenojaranie, BKIIFOYas TOCTAHOBKY HOBBIX IIeJIel, MpeoOpa3oBaHHE IMPAKTHYECKOH
3aJaud B TIO3HABATENBHYIO, CAMOCTOSITENILHBIA aHAJIN3 YCIIOBUH JOCTIDKEHHS IeJIM Ha OCHOBE yd&éTa
BBIJICJICHHBIX YUYUTEIIEM OPHEHTUPOB JICHCTBHSI B HOBOM YU€OHOM MaTepHale;

° IIAaHUPOBAHUEC IMTYyTU NOCTHUKCHUSA ueneﬁ;

° YCTaHABJICHUC IICJICBBIX IMPUOPUTETOB, BBIJICJICHUC AJIBTCPHATUBHBIX CcrIoco00B
JTOCTIDKCHHST TIeJTM W BBIOOp Hambosiee >(PeKkTHBHOTO crocoba; © YMEHHE CaMOCTOSITEIHHO
KOHTPOJIMPOBATh CBOE BpPEMsS W YIPABIATH UM; ° YMEHHE NPUHUMATh pEeIIeHUs B MpOOIEeMHOM
CHTYAINH;

. MOCTAaHOBKA Y4eOHBIX 3a/1a4, COCTABJICHHUE IIJIaHA U TTOCIIE0BATEIIbHOCTH JICHCTBUN;

. opraHu3ais pabovero Mecta IpH BBHITIOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA,

. MIPOTHO3MPOBAHKE PE3yIHTaTOB OOYUCHHsI, OIICHUBAHKE YCBOCHHOTO MaTepHualia, OIICHKa

KauecTBa W YPOBHS MOJTYYCHHBIX 3HAHWM, KOPPEKIUS TIJIaHa U Ccrtoco0a ACUCTBUS TPH HEOOXOJMMOCTH .
[To3naBatenpHbie  OOyJarOmIuics  TOJYYUT  BO3MOXKHOCTh Uil  (DOPMHUPOBAHUS  CICTYIOIINX
Mmo3HaBaTeabHBIX Y'Y /I:

. TIOWCK U BBIJICTICHHE WH(POPMAIINH;

. aHaJM3 yCIIOBUN M TpeOOBaHMIA 3aJauu, BHIOOD, COTIOCTAaBICHHE U 00OCHOBaHME criocoba
peIeHHs 3a/1a9H;

. BbIOOp Hambosee HP(PEKTHBHBIX CHOCOOOB peIIeHUs 3aJadyd B 3aBHCHMOCTH OT
KOHKPETHBIX YCJIOBHIA;

. BBIJIBKCHHE 1 000CHOBAHKE THITOTE3bI, BEIOOP criocola e€ mpoBEepKH;

. CaMOCTOSITENIFHOE CO3JIaHHE QITOPUTMAa JCATEIBHOCTH TP  PEIICHUU MpoOiieM
TBOPYECKOTO ¥ MOMCKOBOTO XapaKTepa;

. YMEHHSI XapaKTEePU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOHNCTBAM;

. OIMCBHIBAHUE CBOWCTB: TBEPABIX, KHUIKUX, Ta3000pa3HBIX BEUICCTB, BBIICICHUE WX
CYIIECTBEHHBIX MTPU3HAKOB;

. M300paKEeHUE COCTaBa IMPOCTEHIINX BEIIECTB C IOMOIIBID XUMHYECKUX (GOpPMYIT |
CYIIHOCTH XHMHUYECKHX PEAKIUI C TOMOIIBI0 XUMUYECKUX YPAaBHCHHIA;

. MpOBeJIcHUE HAONIOJICHUH, ONUCAaHWE TPU3HAKOB U YCIOBUN TEUEHUS XUMHUYECKUX

peaKHHfI, BBIIIOJIHCHHUEC XUMHWYCCKOI'0 SKCIICPUMCHTA, BBIBOJbI HAa OCHOBC aHaJIM3a Ha6J'IIOJICHI/II71 3a
SKCIICPUMCHTOM, PCHICHUC 3a1a4, IIOJTYyUCHUC XUMHUYECKOU I/IH(I)OpMaI_II/II/I U3 PaA3JIMYHBIX UCTOYHUKOB;

° YMCEHUC OPraHHU30BbIBATH UCCIICAOBAHNEC C IICJIBIO IIPOBCPKU T'HIIOTE3;

° YMCHHUC ACJIaTh YMO3aKIHOYCHUA (I/IHHYKTI/IBHOG n 110 aHaJ'IOFI/II/I) U BBIBOJbI,

° YMCHUC 00BEKTHBHO OLICHUBATb I/IHq)OpMaI_II/IIO 0 BCIICCTBAX U XMMHUYCCKHUX IHNPOHECCCAX,
KPUTHYCCKHU OTHOCUTBHCA K HCCBI(OHaquOﬁ I/IH(l)OpMaL[I/II/I.

wauynulcamuenble

Obyyarowuiicas NOIYUUM BO3MONCHOCMb OJisl (DOPMUPOBAHUS  CLEOVIOWUX KOMMYHUKAMUBHBIX
YVI:



. [I0JIHOE ¥ TOYHOE BBIPAXKEHHWE CBOMX MBICIIEH B COOTBETCTBUM C 3aJayaMU U YCIOBUSIMH
KOMMYHHMKAIUH;

. a/IEKBaTHOE HCII0JIb30BAHUE PEUYEBBIX CPEJCTB ISl YUACTHs B IUCKYCCUU U apryMEHTalUH
CBOEH MO3ULMM, YMEHUE NPEACTABIATh KOHKPETHOE COJIEPKaHNUE C COOOIEHUEM €ro B IMHCbMEHHOU U
yCTHOH (opme, OmpeneneHue CrocoO00B B3aUMOJCHCTBHUS, COTPYAHHYECTBO B TIOMCKE H cOope
nHbOpMaInu;

. ONpEJIeNIEHuEe CI0COOOB B3aMMOJEMCTBUS, COTPYAHMYECTBO B IIOUCKE U cOope
uHbOpMAIMK, YdYacTHEe B JHajore, IUIAHUPOBAaHWE OOMUX CHOCOOOB pabOThHI, MPOSBICHHUE
YBa)KUTEJIBHOTO OTHOILIEHUS K JPYTrUM y4allluMcs;

. ONMCAHUE COJIEP’)KAHUS  BBINOJHSAEMBIX JIEHCTBUM C 1E€JIbI0 OPUEHTUPOBKU B
[IPEIMETHOIPAKTUYECKOM 1€ TEIbHOCTH;

. YMEHHUSI YUUTBIBATH Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPIMHAIUK PA3IMYHBIX MO3ULUI B
COTPYJHUYECTBE;

. (opMynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIUI0, aprYMEHTHUPOBATh U KOOPJUHUPOBATH
e€ C Mo3ULMsAMU TNApTHEPOB B COTPYJHUYECTBE IPH BBIPAOOTKE OOIIETr0 pEIIeHHs B COBMECTHOM
NeSITeNIbHOCTH;

. OCYIIECTBJISATh B3aUMHBIH KOHTPOJIb M OKa3blBaThb B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aMOIIOMOIIIb;

. IJIAaHUPOBATh OOIIME CHMOCOObl pabOThI; OCYIIECTBISATh KOHTPOJb, KOPPEKIHIO, OLIEHKY
NercTBUM mapTHEPA, yMETh YOK1aTh;

. HCIIOJIb30BaTh aJIEKBATHBIE S3bIKOBBIE CPEACTBA JJIS1 OTOOPaKEHUSI CBOMX YYBCTB, MBICIEH,
MOTHBOB W TMOTpeOHOCTEH; O0TOOpakaTh B pedd (OomucaHue, OOBSICHEHHE) CONEpP)KaHHE COBEPIIAEMBIX
NeNcTBUM, Kak B (opMe TPOMKON COLIMATTU3MPOBAHHOM pedH, Tak U B GopMe BHYTPEHHEN peun;

. pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHIUIO, UCIIOJIb3Ys CPEACTBA YCTHOM U MUCbMEHHOM
KOMMYHHMKAIMM IpU paboTe ¢ TeKcTaMH y4yeOHUMKa M JOINOJHUTEIbHON JMTEpaTypod, CIIPaBOYHBIMU
TaOJIUIIAMHU, TPOSIBIATE TOTOBHOCTh K YBa)KEHHIO MHON TOYKHM 3PEHUS NPU OOCYXICHMU PE3yIbTaTOB
BBITIOJTHEHHOM paOOTHI.

Ilpeomemnvimu pesyromamamu uzyuenus npeomema «Xumua» 6 10 Knacce aenawmcs
ciedyouiue ymenus:
1. B nmo3naBarenbHO# cdepe:

e J1aBaTh OIpEJEICHUS M3YyYCHHBIX TOHITUN: «XUMHUYECKHH JJIEMEHT», «aTOM», «HOH»,
«MOJIEKYJIa», «IPOCTbIE U CIIOKHBIE BEIIECTBA», «BEIIECTBO», «XHUMHUYECKass GopMynay,
«OTHOCHUTEJbHAsI aTOMHAsh Macca», «OTHOCHTENbHAas MOJICKYJIspHas Macca», OpraHudyeckue
BEIIECTBA, UX KJIAaCCHU(PHUKAIUs U HOMEHKIIaTypa, CBOWCTBA, MOJIydeHUE U IPUMEHEHHE; H30Mepus,
TOMOJIOTHSI, [IOJIMMEPBI, TUIIBl XUMUYECKUX OPTaHUYEeCKUX PEAKIHI U JIp.

e  OMHUCATh AEMOHCTPAIMOHHBIE U CAMOCTOSTEIHHO POBEICHHBIE XUMUYECKIE SKCTIEPUMEHTHI;

e  OIHKCHIBATh U PA3IUUYaTh U3yYCHHBIE KIACCHI OPTaHUUYECKUX COCTMHEHHM, XUMHUUECKHUE PEaKIIIH;

e KJIaccU(UUIUPOBATH U3YUCHHBIE OOBEKTHI U SBJICHHUS,

e JleNaTh BHIBOJIBI U YMO3AKIIOUEHUs U3 HAOMIOAEHUHN, U3YYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH,
MIPOTrHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BEIIECTB [0 aHAJIOTUU CO CBOMCTBAMH U3yYE€HHBIX;

e CTPYKTYPHPOBATh M3YUEHHBIH MaTepual U XUMHYECKYI0 MH(DOPMAIHIO, TOTYYSHHYIO U3 JIPYTHX
HCTOYHUKOB;

e  MOJIETMPOBATh CTPOCHUE OPTAHNYECKUX BEIUIECTB.

2. B 1IeHHOCTHO — OpPUEHTAIMOHHOM cdepe:

e AHANM3UPOBATh M OICHUBATh TMOCJIEJICTBUS JUIA OKpYXKAarolel cpeapl ObITOBOW U
MIPOU3BOJICTBEHHOM JNEsTEIbHOCTH YEIOBEKa, CBA3aHHOM C mepepaOboTKOM BEIIEeCTB;

3. B tpynoBoii chepe:

e TMPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT;

4. B cdepe 6e30macHOCTH KUZHEACSITETLHOCTH:

e OKa3bplBaTh TMEPBYID TOMOIIh NPHU OTPABIEHUSAX, 0XKOrax W JPYTUX TpaBMaxX, CBS3aHHBIX C

BEI[ECTBAMU U TaOOPATOPHBIM 000PYyTIOBAHUEM.



e Y4YeHHMK HAYYHUTCH:

o Ha3vléamb U3y4YCHHBIE BELIECTBA 110 «TPUBUAIILHONY UIIM MEKIYHAPOIHOU
HOMEHKJIATYpE;

o onpedenamyp: BAJCHTHOCTb U CTEIIEHb OKUCICHUSI XUMHUYECKUX DJIEMEHTOB, TUII
XMMMUYECKOM CBSI3U B COEIMHEHUSX, 3aps] MIOHA, XapaKTep CPebl B BOJHBIX pacTBOPax
HEOPraHUYECKUX COCAUHEHUM, OKUCIUTEIb U BOCCTAHOBUTEINb, IPUHAJIEKHOCTH BELLIECTB
K pa3jIu4HbIM KJ1accaM OpraHMYECKUX COEAMHEHUI;

o Xapakmepu30éams: SJIEMEHTHI MAJIbIX EPUOIOB IO UX MOJIOKEHUIO B IIEPUOINIECKON
cuctreme JI.M1.MenneneeBa; oOmme XuMUYEeCKHE CBOMCTBA METAINIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U OPraHUYECKUX COETUHEHUI; CTPOCHUE U
XMMHMUYECKHE CBOMCTBA U3YYEHHBIX OPTaHUYECKUX COEIMHEHU;

0  00BACHAMb . 3aBUCUMOCThH CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHMUS; IPUPOTY
XUMUYECKOH CBSI3U (HOHHOM, KOBAJIGHTHOM, METAIITUYECKOM ), 3aBUCUMOCTh CKOPOCTH
XMMHMUYECKON pPEeaKIMU U MOJIOKEHUSI XUMUYECKOTO PaBHOBECHUS OT PA3IMYHBIX (PAKTOPOB;

O  GbINOJIHAMb XUMUYECKUIL IKCREPUMEHM TIO PACTIO3HABAHUIO BAXKHEUIIINX
HEOPraHMYECKUX U OPraHUYeCKUX BELIECTB;

o Npo8oOumMb CaMOCTOSTEIbHBIA MOUCK XUMUYECKON HH(OPMAIIUU C UCTIOIb30BaHUEM
Pa3IMYHbBIX HCTOYHUKOB (HAYUYHO-TIOMYJISIPHBIX U3JaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTEpHETA); NCMOIH30BATH KOMITBIOTEPHBIC TEXHOJIOTHH ISl 0OpaOOTKH 1
neperayd XMMU4ecKoi HH(OpMallUU U €€ MPEICTaBICHHS B pa3IM4HbIX (hopMax;

° Yuenuk MOJIYYMT BO3MOKHOCTDb HAYYUTLCH:

° BBIJIBUT'aTb U MPOBEPATH OKCICPUMCHTAIIBHO THUIIOTE3blI O XHUMHWYCCKHUX CBOMCTBaAx BEUICCTB Ha
OCHOBE X COCTaBa M CTPOCHHMS, UX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKHE PEAKIUH, O XapaKTepe
Y TIPOYKTAX Pa3IMYHBIX XUMUYECKUX PEaKInii;

e XapaKTepU30BaTh BEUIECTBA MO COCTaBYy, CTPOCHUIO W CBOICTBAM, YCTAHABIMBATH IPHUYUHHO-
CIICICTBEHHBIE CBSI3M MEXKIY JAHHBIMHU XapaKTEPUCTHKaMHU BEIECTBA;

e COCTAaBIATH MOJICKYISPHbIE M TIOJHBIE WOHHBIC YPABHEHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

e TPOTHO3MPOBATH CHOCOOHOCTH BEIIECTBA IMPOSBISITH OKHUCIMTEIBHBIC MM BOCCTAHOBUTEIHHBIC
CBOMCTBA C YYETOM CTETIEHEH OKHCIICHHS JIEMEHTOB, BXO/SIIUX B €r0 COCTaB;

e COCTAaBIATH YPaBHEHHUS pEAKIHi, COOTBETCTBYIOUIMX MOCIEIOBATEIbHOCTH NpPEBpaIlCHUN
HEOPraHW4YeCKUX BEIIECTB PAa3IMYHBIX KJIACCOB;

e BBIIBUraTh M MPOBEPATH SKCIEPUMEHTAIBFHO TMIIOTE3bl O PE3yJabTaTaxX BO3ACHCTBHS Pa3IMUHBIX
(aKTOpOB Ha M3MEHEHNE CKOPOCTH XUMHUYECKON PeaKiny;

e WCIIOJIb30BATh NPUOOPETEHHBIE 3HAHUS IS OKOJOTMYECKHM TIPaMOTHOTO TIIOBEJCHUS B
OKpYKaloIIeH cpee;

e WCIIOJIb30BATh NMPHOOPETEHHBIC KITIOYEBHIC KOMIIETCHIIMH MIPU BBIIIOJIHEHUN MTPOEKTOB U y4eOHO-
UCCIIEIOBATENILCKUX 3a/1a4 0 H3Yy4YEHUIO CBOMWCTB, CIIOCOOOB TIIOJy4EHUS M pacllO3HABAHUS
BEILIECTB;

e 00BEKTUBHO OICHUBATh MH(OPMALIMIO O BEIECTBAX U XUMHUYECKUX MPOIIECCaX;

e KPUTMYECKHM OTHOCHTbCA K TIICEBJOHAay4yHONH HH(OpMaIK, He1oOpOCOBECTHONH pekiaMe B
CpeAcTBax MaccoBoi MH(opMaIMH;

e OCO3HaBaTh 3HAUYEHUE TEOPETHYECKMX 3HAHMM MO XUMHU JUIi MPAKTUYECKOH JeATeNbHOCTH
YeJI0BeKa;

e CO3/7aBaTh MOJEIM M CXEMBbl Ul pEUIeHHs y4eOHBIX M TO3HaBaTEIbHBIX 3a/a4; MMOHUMATh
HE00X0AMMOCTh COOJIIOJICHUS MPEANUCAHUH, MPeaIaraéMblX B MHCTPYKIIUAX MO HCIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOW XHMUU U JP.

Ilpeomemnvimu pesynomamamu usyuenuna npeomema «Xumua» 6 11 knacce aenaromcs
cneoyioujue yMeHus:



10.

11.

12.
13.
14.

@®opMupoBaHUE 3HAHWN OCHOB XWMHUYECKOM HayKu: BaKHEHIIMX (DaKTOpOB, TOHATHUH,
XMMUYECKUX 3aKOHOB W TEOPHH, sI3bIKa HAYKH, JOCTYMHBIX O00OOLICHUH MHUPOBO33PEHUYECKOTO
Xapakxrepa.

VYcBoeHne ydamuMuCS BaKHEHIIMX 3HAHUKW OO0 OCHOBHBIX TOHSATHSAX M 3aKOHAX XHMUH,
XUMUYECKON CUMBOJIUKE.

Pa3Butne ymenuili HaOnronate U OOBSCHATH XUMUYECKHUE SIBICHUS, IIPOUCXOSIINE B MPUPO/IE,
1abopaTopuu, B MOBCETHEBHOM KU3HHU.

OBnajeHne ydJaliMMHCS YMEHHUSMHU TIPOM3BOJUTH PAcdeThl HAa OCHOBE XHMHUYECKUX (OpPMYI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

dopmupoBaHuE CIEUUAIbHBIX YMEHHUIl: oOpaiiarbcs C BELIECTBAMH, BBINOJIHATH HECIOKHBIE
9KCIEPUMEHTHI, COOI0/1asl MpaBuiaa TEXHUKHA O€30I1aCHOCTH; I'PaMOTHO NMPUMEHSATh XUMHUYECKUE
3HAHUS B OOILEHUH C IPUPOJOH U B IOBCEAHEBHOM )KU3HHU.

PackpelTHe T'yMaHUCTUYECKOM HANPABICHHOCTH XUMHH, €€ BO3PACTAIOIIEH pPOJIM B PELICHUH
TJIaBHBIX MTPOOJIEM, CTOSIIUX MEPE]] YETOBEUYECTBOM, U BKJIaJla B HAYUYHYIO KapTUHY MHpa.
Pa3BuTHe 1uyHOCTH O0YYaIOIMXCS: UX UHTEJUIEKTYaIbHOE U HPaBCTBEHHOE COBEPIIEHCTBOBAHUE,
¢bopMHUpOBaHME Yy HHUX TIyMAaHUCTUYECKHMX OTHOIIEHUH M HKOJIOTUYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY U B IPOLIECCE TPYIOBOM JIE€ATEILHOCTH.

pa3BUTHE [O3HABATEIbHBIX MHTEPECOB W HWHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH ydyalluxcsi B
MIpoLIecCe MPOBEIECHUS XUMUUECKOTO 3KCIIEPUMEHTA CaMOCTOSITEIbHOTO MPUOOPETEHNsT 3HAHUI B
COOTBETCTBUU C BOZHUKAIOIIMMHU KU3HEHHBIMU MTOTPEOHOCTAMU;

Bocniutanue oOTHOmIEHMST K XWMHUM Kak K OJHOMY W3 (YyHIAMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U AJIEMEHTY 00I1e4eI0OBEYECKON KyIbTYpHI;

[IpumeHeHre ydalnuMUCS TMOJYYEHHBIX 3HAHUM M yMEHUH uig 0e30MacHOro MCIHOJIb30BaHUS
BEUIECTB M MarepuanoB B OBITYy, CEIbCKOM XO3sIiiCTBE M Ha IPOU3BOJACTBE, pELICHUS
IIPAKTUYECKUX 3aa4 B IOBCEJHEBHOM JKM3HM, NPEAYNPEKICHHUS SBICHUH, HAHOCAIIHUX BpEX
3/I0pOBBIO UEJIOBEKA U OKpYXKarollel cpesie (pa3BUTHE SKOJIOTUYECKON KYIbTYphl yJalluxcs).
Y4YeHUK HAYYUTCSH:

1. Ha3biéamp W3y4YCHHBIC BEILECTBA [0 «TPUBHAIBHOW» WM MEXIYHAPOIHON
HOMEHKJIATYpE;

2. onpedenamp. BaJCHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB, THII
XMMHMYECKOH CBS3H B COCIMHEHUSX, 3aps] MOHA, XapaKTep Cpelbl B BOJHBIX PaCTBOPax
HEOPraHMYECKUX COCOUHEHUM, OKUCIIUTEIb U BOCCTAHOBUTEIb, TPUHAUIEKHOCTD BEILIECTB
K pa3jIU4HbIM KJIaCCaM OPraHUYECKUX COCIVHEHUM;

3. xapakmepu3oéamb. >IEMEHTBl MAJIBIX IEPUOJOB 10 UX MOJIO0KEHUIO B IEPUOAUYECKON
cucreme JI.11.MeHnneneeBa; o0Iue XMMAYECKHUE CBOMCTBA METAJIOB, HEMETALIIOB,
OCHOBHBIX KJIACCOB HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHMI; CTPOCHUE U
XMMHMYECKHE CBOMCTBA U3YYCHHBIX OPTaHUYECKUX COCIUHEHUN;

4. 00vACHAMS: 3aBUCUMOCTD CBOMCTB BEIECTB OT UX COCTaBa U CTPOEHUS; IPUPOLLY
XUMUYECKOH CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJUINYECKOH ), 3aBUCUMOCTb CKOPOCTH
XUMUYECKOH peakuy U MOJOKEHNU XUMUYECKOTO PaBHOBECHUS OT PazIMyYHbIX (PaKTOPOB;

5. ebinonnams Xxumuueckuil IKCnEpuMenm 10 paclio3HaBaHUIO BAKHEHIINX
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB;

6. npoeooums caMOCTOSITEIbHBIN MOUCK XMMUYECKON MH(OPMAIIMH C UCTIOJIb30BaHHEM
Pa3NUYHBIX HCTOYHHUKOB (HayYHO-TOMYJISIPHBIX M3/1aHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHeTa); UCIOIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH 1l 00pabOTKU U
nepeaayr XMMUUYECKoH HH(POpMAaILUU U e TIPeACTaBIeHUs B pa3IMYHbIX GopMmax;

Yuyenuk IMOJYYMT BO3MOKHOCTD HAYYUTHCH:

BbIIBUT'aTb U MPOBEPATH SKCHCPUMCHTAJIIBHO THUIIOTC3bl O XHUMHWYCCKHUX CBOMCTBaAx BEIISCTB Ha
OCHOBC HUX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTHU BCTYIIaTb B XUMHUUYCCKUEC PCAKINH, O XapaKTEpe
U OPOAYKTAX PA3JIMYHBIX XUMHUYCCKUX peaKLlPIfI;



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

XapaKTEepU30BaTh BEIECTBA MO COCTaBy, CTPOCHUIO M CBOMCTBAM, YCTAHABJIMBATH MPUYMHHO-
CJICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XaPAKTCPHUCTUKAMU BCIICCTBA,

COCTaBJISAITb MOJICKYJISIPHBIC W IIOJIHBIC HWOHHBIC YPABHCHHUA 110 COKpPAICHHBIM HOHHBIM
YPaBHEHHUSM;

IIPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA IMPOSABIIATE OKHUCIIMTCIBHBIC WJIIM BOCCTAHOBHUTCIIBHLIC
CBOICTBA C YUETOM CTEIIECHEN OKUCIECHHUS JIEMEHTOB, BXOJSIIUX B €r0 COCTAB;

COCTaBJISAITb YPAaBHCHHA peaKHI/If/'I, COOTBCTCTBYIOIIUX IMOCICAOBATCIbHOCTU HpeBpaHIeHI/Ifl
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHLIX KJIACCOB;

BbIIBUI'aTb U MPOBEPATH SKCICPUMCHTAIIBHO T'MIIOTE3bI O PE3yJibTaTax BO3I{€fICTBH$I Pa3IMIHBIX
(hakTOpOB HAa U3MEHEHUE CKOPOCTU XUMHUYECKOHN peaKIlnuu;
HUCITIOJIB30BaTh HpI/IO6p€T€HHBI€ 3HAHUA JII 3KOJIOTUYCCKHU
OKpYKarollen cpere;

HUCITIOJIL30BaATh HpI/IO6p€T€HHBI€ KIIFOUYEBBIC KOMIICTCHIIMN IIPU BBINIOJHCHWHN IPOCKTOB U yqe6Ho-
HCCTIEOBATEIbCKUX 3a/lad IO M3YyYEHUI0 CBOWCTB, CIOCOOOB TOJIYYCHHS M PaCIO3HABAHUS
BEIIIECTB;

00BEKTUBHO OLCHUBATH I/IH(l)OpMaHI/II-O 0 BCHICCTBAX U XMMHUYCCKUX MMPOoLECCax;

KPUTUYECKH OTHOCUTHCA K TICEBIOHAYyYHOU wuHGOpPMAIMU, HEA0OPOCOBECTHOM peKIamMe B
CpeacTBax MaccoBoM nHpopmanuu;

OCO3HaBaTh 3HAYCHHUE TCOPCTUUCCKUX 3HaHUU 10 XUMHU JJIA HpaKTquCKOﬁ OCATCIIBHOCTHU
YEJI0BEKa;

COo3J1aBaTb MOJACIMN M CXEMBI I PCHICHUA y‘IG6HBIX N II03HABaTCJIBHBIX 3aja4, IIOHUMAThb
HE0OXO0IMMOCTb COOJIIOICHUS MPEANUCAHNUN, TPEUIaraéMblX B HHCTPYKIMIX MO MCIOIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIP.

rpaMOTHOIO IMOBCIACHUA B

TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC KoHTpoJbHBIX pa00T-2 NPaKTHYECKUX padoT-

paboTa ¢ yueOHIKOM.

2
Jama Ha3zeanue Tema ypoka Ocnosnvie éuovt | Henonv3zosanue
pazoena oeamenbHocmu 0bopyoosanus
ooyuarowguxcsa uenmpa
I @ «Touka
Pocmay
Beeoenue 1.IIpenmer Caymanue oObsiICHEHU I
(2 u) OPraHUYEeCKON XUMHUHU. YUUTEIIS.
CamocTosTenbHas
paboTta ¢ yueOHHUKOM.
2. Teopus  CTPOCHUA | p.5 oy ¢ pa3IaTOYHBIM
OpraHMYeCKUX
N MaTepUaIOM.
COCIMHCHIH. Caymanue oObsiICHEHUI
YUHUTEIS.
CamocrosATenbHas

Yeneeooopoovt u

1. Ilpupomsbiii  ras.

Crnymanue oObsicHEHUI

ux npupoousle | AKaHbl. YUHUTEIS.

ucmounuxu (11 u) CamocrosiTenbHas
paboTa ¢ yueOHUKOM.
Ot1bop U cpaBHEHHUE
Marepuania o

HCCKOJBbKHM




HUCTOYHHKaM.

2.®uznyeckue cpoiicTBa | Crymanue oOobsicHeHui | J[aTauk  BBICOKOM
ankaHoB. [lomydeHue u | yuurens. TEMIepaTyphl,
IPUMEHEHUE. CamocTrosTenbHas Jatunx
pabora ¢ yueOHUKOM. TeMIIepaTypbl
Pabora ¢ Tabmuuell | muiaTUHHOBBIN
Meneneesa.
Pabora ¢ kapToukamu.
3. AJNKeHbl. DTUJIEH. Cnymanue oObsiCHEHUI
YUUTETIS.
Pabota B mapax.
Pabora B rpynnax.
4. dusnyeckne u Jatuuk
. Pabora ¢ pazmaTouHbIM .
XHUMUYECKHE CBOWCTBA BBICOKOM
MaTepUajIoM.
ankeHoB. [lonydyenue u . | Temmeparypsl,
Cnymanue oObICHEHHI
TIPUMEHEHHE. Jatuuk
YUUTETIS.
TeMIepaTyphI
CamocrosTenbHas PaTypr
TUTATHHOBBIH

paboTta ¢ yaeOHUKOM.

5.AnKareHbl.
Kayuyxn.

Cnymanne oO0bICHEHHI
YUUTEISL.
CamocrosiTennbHas
paboTta ¢ yaeOHUKOM.
PaboTa c kapToukammu.
PaGoTa B mapax.

PaboTa B rpynmax.

6. AIKUHBI. AlLIETHJIEH.

Cnymanne oObICHEHHI
YUUTEJIS.

Pemenue
MIOCTaBJICHHBIX 3a/1a4.
Pa6oTa ¢ yueOHUKOM.
PaGoTa B mapax.

PaboTa B rpynmnax.

7. CBoiicTBa AJIKWHOB.

Cnymanue oObICHEHHI

[ToTMBUHUIXITOPHI. YUUTES.

Pemenue 3amau.

Pabota B mapax.

Pabota y nocku.
8.benzoa—

Pabora ¢ pa3zmaTodHbIM
MPEICTaBUTEIb

MaTepHaIoM.
apOMaTUYECKHIX N

Crnymanmue oObsiCHEHUI
yTII€BOIOPOIOB.

YUUTES.

CaMocTosTeabpHas

paboTa ¢ yueOHUKOM.

9. Hed1b u criocoOsI ee
nepepadoTKH.

PaGota ¢ pa3garouyHbIM
MaTepPHATIOM.
Crnymanue oObsiCHEHUI
YUUTEJIS.
CamocrosiTenbHas
paboTa ¢ yueOHUKOM.




10. Cucremarusamusa u
00001IEHrEe 3HAHUI 10
YTIIEBOIOPOIAM.

Pabora B mapax.

Pabora B rpynnax.
Pewenne 3anmau.
IIpoBepka nosy4eHHbIX
3HAHUM.

IToaroToBka K
KOHTpPOJIbHOH paloTe.

11.KonrponbHas paboTa
Nel : «YrneBogopoabi».

Pemenne 3a/1aHUI
KOHTPOJIbHOM pabOTHI.

Kucnopoo- u
azomcooeprcaujue
opzanuueckue
COCOUHEHUA U UX
npupoonwvle
ucmounuxku(18 u)

1.EquncTBO
XUMHUYECKOU
OpraHM3alui  JKUBBIX
OpraHM3MOB Ha 3eMmile.
CrupTsl.

Pabora ¢ pazmaTodHbIM
MaTepUaIOM.
Cnymanue oObICHEHHI
YUUTEISI.
CamocrosTenbHas
paboTta ¢ yueOHUKOM.
AHanu3 omooxK.
AHaM3  KOHTPOJIBHOU
paboTHL.

PabGoTa Hazx ommOkamu.

JlaTuuk  BBICOKOM
TeMIIEpPaTypBbl,
Jatuuk
TeMIepaTypbl
IUTATHHOBBIH —
W3MEpEHHE
TeMIepaTypbl
Mepexo0B
AJUTOTPOITHBIX

Mo U UKAIIiI
Cephl; U3MEpEHUE
TeMIepaTypbl
ILIABIICHUS
BCIIIECTB.

2. XUMUYECKHUE  H
(u3uveckue  CBOMCTBA
OJIHOATOMHBIX CIIUPTOB.

Anamuz Gopmyi.

Pemenne  TEKCTOBBIX
KOJIMYECTBEHHBIX i
KayeCTBCHHBIX 3a/1a4.
Crnymanne oObICHEHHI
YUUTEJIA.

3. Tmauepun | Anamus popmyi.

IPEJICTABUTEIIb

MHOT'OAQTOMHBIX Pemenue TEKCTOBBIX

CITUPTOB. KOJINYECTBEHHBIX u
KauyeCTBEHHBIX 3a/ad4.
Caymanue oObsCHESHUI
YUUTEJISL.

4. denomn.

Ananuz dpopmyi.

PenieHne  TEKCTOBBIX
KOJIMYECTBEHHBIX u
KayeCTBEHHBIX 3a/1a4.
Crnymanmue oObsiCHEHUI
YUUTESL.

5. Anbaeruanl u
KETOHBI.

Amnanusz popmyi.

Pemenne  TEKCTOBBIX
KOJIMYECTBEHHBIX u
KaueCTBEHHBIX 3a]1a4.
Caymanue oObsiICHEHU I
YUUTEISL.

6.KapOboHOBbIe

Pabora B mapax.




KHUCJIOTHI.

Pabora B rpynnax.
Pemenue 3anau.
IIpoBepka nosy4eHHbIX
3HAHMUIA.

7.duszndecKkue n
XHUMHYCCKHE CBOMCTBa
KapOOHOBBIX  KHCJIOT.
Bricine  xapOoHOBBIE
KUCIIOTHL. MBIia.

Ananmus popmyi.

Pemenne  TeKCTOBBIX
KOJIMYSCTBECHHBIX u
KauCCTBCHHBIX 3aJ1a4.
Crnymanue oObICHEHHI
YUUTEIIS.

Hatuuk pH

8. CrnoxxHbIE
Kupsr.

3pupsIL.

Cnymanue oO0bICHEHHI
YUUTEISL.
CamocrosTenbHas
paboTta ¢ yueOHUKOM.
Pabora ¢ Ttabmunen
Menpeneena.

Pabora ¢ kapToukamu.

9.VYrieBonpl.
MoHocaxapu/sl.

Pabora ¢ pazmaTodHbIM
MaTepHuaIoM.
Cnymanne o0bICHEHHI
YUUTEISL.
CamocrosTenbHas
paboTta ¢ yaeOHUKOM.

10.Iucaxapu bt u
ToJICaxapubl.

PaboTa ¢ pa3maTouHbIM
MaTepHAIIOM.
Cnymanne oObICHEHHI
YUUTEJIS.
CamocrosiTenbHast
paboTta ¢ yueOHHUKOM.

Hatuuk pH

11. O06001enne u

PaboTa ¢ pa3gatouHbIM

CHCTEMATHU3ALUS MaTepHUaIOM.
3HAHUU no | Pemenune 3amau.
KHCIIOPOJICOACPXKAIMM | 3aKperuieHne  3HaHUU
OpPraHUYeCKUM 10 TEME.
BEILECTBAM. IToxaroroska K
KOHTPOJIBHOH padoTe.
12. Kontposbnas | Penienue 3aaHUuN
paboTa Ne2: | koHTpOIBHOU PabOTHI.
«Kucnoponconepxariue
OpraHHyYecKue
BEIIECTBAY.
13. IIpakTuueckas
HaoOmronenune 3a
pabota Nel
JEMOHCTpAIUSIMHU
«U nentudukanus
YUUTES.
OpPraHNYECKUX
p . OObscHenue
COEIMHEHUIY.
HaO0II0HaEMBIX
SIBJICHUM.
ITocTaHOBKAa  OIBITOB
IS JEMOHCTpAINH

KJIacCy.




Brinonnenue
NPAaKTUYECKON pabOTHI.

14. AMuHbBI. AHUIIUH. Caymanue oobsicuenuii | Jarunk pH
YUUTEISL.
CamocrosTenbHas
paboTta ¢ yueOHUKOM.
OTb6op U cpaBHEHUE
Marepuaia o
HECKOJIbKUM
MCTOYHUKAM.
15. AMUHOKHCIIOTBI. Pabora ¢ pa3garouHbIM
MaTepUajIoM.
Pemenue 3agau.
3aKkperuieHue  3HAHHM
110 TEME.
16.benku. Pabora ¢ pa3garouHbIM
HyxkJ1ieMHOBBIE KUCIIOTBL. | MaTepHaIOM.
Pemenue 3amau.
3akpeIvieHHue  3HaHWM
110 TEME.
17.0600menue u | Paborta ¢ pa3gatouyHbIM
CUCTeMAaTH3aIHs MaTepUaIoM.
3HAaHUU o TeMme | Pemenue 3amad.
«A3oTocoaepxkanme 3akpervieHHue  3HaHWUM
OpraHHyYecKue 0 TEME.
BEIIECTBAY.
18. [IpakTnueckas H
a0ronenne 3a
pabora Neo2 «Pemenue S~
AKCIIEPUMEHTAIBHBIX I —
safatd HO“ KYPCY | O6nscuenne
OPTaHM4eCKON XUMAWY. | oo o aonix
SIBJICHU.
[TocranoBka  OMBITOB
TUTSE JEMOHCTpAIUH
KJIaccy.
Brimonnenue

MPAKTHYECKON pabOTHI.

Hckyccmeennwvie u
CUHmemuuecKue
noaumepwt (2 u)

1.UckyccTBeHHBIE
MOJIUMEPBI.

Ciymanue o0bsICHeHUH
YUHTEIS.
CamocTosTenbHas
paboTa ¢ yueOHUKOM.
Ot1bop u cpaBHEHHUE
Marepuana o
HECKOJIbKUM
MCTOYHHKAM.

2.CHHTETUYECKHE
OpraHuYyecKue
COEIMHEHNS.

Cnymanue oObsICHEHUI
YUYHTEIS.
CamocrosrenbHas
paboTa ¢ yueOHUKOM.
OT1b0op u cpaBHEHHUE




Marepuaa
HECKOJIbKUM
HCTOYHHKAM.

110

3aknrouenue (1 u)

3akperuieHue
cucreMatusanus

10 xiacca.

3HaHUH 10 KypCy XUMHH

u | Pabora ¢ pa3zmaTouHbiM

MAaTEPHUAIIOM.
Pemenue 3amau.

11 KJTACC KOHTpPOJIbHBIX padoT-2 NpakTH4YeCKHX pador-3

CamocrosiTenbHas padora
C Y4eOHHMKOM.

Jama | Ha3zeanue Tema ypoka Ocnoenuie 6uowl Hcnonvzoeanue
pazoena oesamenbHoCmu 00opyoosanus
I @ ooyuarowguxcsn uenmpa «Touka
Pocmay
Cmpoenue 1. OcHOBHBIE Cnymianve  0OBSICHEHUI
séewecmea(l2 | creneHus o YUUTEIIS.
u). CTPOECHHMH aTOMa CamocrosrenbHas pabota
C YUCOHUKOM.
2. Ilepumoanmveckuii
CpHOHTCC Pabota c¢ pa3zmaTouHBIM
3aKOH ¥ CTPOCHHE
MaTepHATIOM.
aToMma. .
Cnymianne  0OBSICHEHUI
YUHUTEIIS.
CamocrosTensHas paboTa
C YUCOHUKOM.
3.MonHas Cnymianne  0OBSICHEHUI
XUMUYECKass CBS3b. | yUUTEJI.
KoBanentnas CamocrosTensHas paboTa
XUMUYECKas CBA3b. | C y4EOHMKOM.
O1b0op u  cpaBHEHHE
marepuaia o
HECKOJIbKUM MCTOUHHUKAM.
4 MeTannuyeckas Cnymianne  0OBSICHEHUI
XUMUYECKass CBS3b. | yUUTEJ.
Bonopoanas CamocrostenbHast pabota
XUMUYECKas CBA3b. | C yYEOHMKOM.
PaGora C Ta0JIULIEN
Menneneesa.
Pabora ¢ kapToukamu.
5. Ilonumepsr. Caymanue  oObsCHEHMH
YUUTEIIS.
Pabora B mapax.
Pabora B rpynmnax.
6. I"a3000pa3Hbie PaGoTa ¢ pa3nATOUHBIM ﬂaT‘lI/II(V
BemiectBa. JKunkue BBICOKOM
MaTepHaIOM.
BEIIIECTBA. C . | Temneparypsl, [latumk
JdymiaHue  0ObSICHEHHMH
TeMIepaTyphbl
YUUTEJIS. .
TUTaTUHOBBIH




7. [IpakTnueckas H Jlatunk BBICOKOM
abiroieHne 3a
pabora Nel NICMOHCTPAITHAMH Temreparypsl, Jlaruuk
«IIonmyuenue, — TeMIepaTypbl
cobupanwue M | 6pscHeHNE IJIATUHOBBIM
pacliosHaBAHHIC HaOJIFOTAEMBIX SBJICHUH.
rasos». IlocTtanoBka OIILITOB A
JIEMOHCTpAIUH KJIaccy.
Beinonnenue
IPAKTHYECKON pabOTHI.
8.TBepubie Cnymianne  oObscHenwit | JlaTuuk BBICOKOM
BEIIECTBA U | YIUTEIS. TeMreparypsl, Jlatumk
JTUCTIEPCHBIE Pemienne mOCTaBJIICHHBIX | TEMIIEpaTyphI
CHUCTEMBI. 3a/1a4. TJIATUHOBBIMN
Pabota ¢ yueObHrKOM.
Pabota B mapax.
Pabota B rpynmnax.
9. Cocras BemiectBa. | Cnymanue  0ObsICHEHUN
Cwmecn. YUHTEIIS.
Pemenune 3amau.
Pa6ota B mapax.
Pabota y nockwu.
10.Pemenue PabGora c¢ pa3maTouHbIM
AKCIIEPUMEHTAJIBHBIX | MaTepuaioM.
3ama4 o miase 1 | Pemenue 3amau.
«CtpoeHue 3akpeIvieHHue 3HaHWA 110
BEII[ECTBAY. TEeMe.
IToaroroska K
KOHTPOJIBHOH paboTe.
11.Pemenune PaGota ¢ pa3gatouHbIM
AKCIIEPUMEHTAJIBHBIX | MaTepuaioM.
3amad o miase 1 | Pemenwue 3amau.
«CtpoeHnue 3akpervieHHue 3HaHWA 110
BEIIIECTBAY. TEeMe.
IToaroroska K
KOHTPOJIBHOU padoTe.
12. Kontposbhas | Penienue 3aaHUuN
pabota mo riaBe | | KOHTPOJIBHOM PabOTHI
«CtpoeHnue
BCII[ECTBAY.
Xumuueckue | 1. Ilonsitue 0 Jlatunk BBICOKOM
peakyuu(8u) | XxuMu4ecKkoi TeMIeparypsl, Jlaryuk
peakuun. Peaknum, TEeMIIepaTypbl
UAyIIne 6e3 TTATUHOBBIN —
M3MEHEHUsI COCTaBa U3MEpPEeHne
BEIIIECTB. TEeMIIepaTypbl
Mepexo 0B
AJUIOTPOTHBIX
MoaudUKAIII  cephl;
U3MEpPEeHne
TEeMIIepaTypbl

IJIaBJICHUA BCIICCTB.




2. Kunaccudukarus Hatuuk BBICOKOM
Pabora c¢ pa3gaTouHbIM
XUMHYECKHUX Temreparypsl, Jlaruuk
. MaTepUaIOM.
eaKIui . | TemmeparypsI
PCAKLIHH, Cnymanue  OOBSICHEHHIA patypt
MIPOTEKAFOIIUX C p—— TTATUHOBBIN —
U3MEHEHUEM ' U3MEpeHHE
CamocrosTensHas padoTta
COCTaBa BEIIECTB. TEeMIIEPaTyp BI
C y4eOHUKOM. CDEXOIO
MEPEX0JI0B
AHanu3 onmooxK. pexol
. | ammoTpomHBIX
Ananus KOHTPOJIBHOU o .
MOAU(HUKAIIUN  CepBI;
paboTHL. A 1t PEL;
U3MepeHue
Pabota nazg ommbkamu. P
TEeMITePaTyphl
TUJTABJICHUS BEIIECTB.
3.CkopocThb aT4YUK BBICOKOM
P . Ananmuz Gopmyi. A
XUMHYECKOH TeMmreparypsl, Jlarauk
peaKkuuu. Pemenne TEKCTOBBIX | TeMIepaTyphl
O6paTHMOCTB KOJIMYCCTBCHHBIX 1 | TUIaTUHOBBIN _
XUMHUYECKOU Ka4CCTBCHHBIX 3a/1a4. W3MEPEHNE
peakiuu. Cnymanne  0ObACHEHHH | TemmepaTyp BI
XHUMHYECKOE YUHUTCIIA. [epexo10B
paBHOBECHE " AJUTOTPOTTHBIX
CIOCOObI ero Moau(UKAIII  cepbl;
CMEIIEHHS. HU3MepeHue
TEeMITepaTypbl
TJIABJICHUS BEUIECTB.
4. Pomp BOmpl B
a Anamuz Gopmyi.
XUMHYECKUX
pEaKIusIX. Pemenne TEKCTOBBIX
T'ugpoys. KOJIMYECTBEHHBIX u
KayeCTBEHHbIX 3a/1a4.
Cnymianne  0OBSICHEHUI
YUUTES.

5.  OKHCIHUTEIBHO-
BOCCTaHOBHUTEJILHBIE
peaKkIuu.
DIIEKTPOJIN3.

Ananus Gopmyi.

Pemenue TEKCTOBBIX
KOJIMYECTBEHHBIX u
Ka4yeCTBEHHBIX 3a/1a4.
Cnymanue  oOBsICHEHHIA
YUUTES.

6. 3akperuieHue W

Pabota B mapax.

CUCTEMAaTH3aLMs Pabora B rpynmnax.
3HaHuM 1o  Teme | Pemenue 3amau.
«XHUMHYECKUE [TpoBepka  mOJy4EHHBIX
pEeAKIN» 3HAHM.
7. 3akperuienue u | Pabota ¢ pa3garouHsM
CUCTEMAaTH3aLMs MaTEpUaIOM.
3HaHUM 1o  Teme | Pemrenue 3amau.
«XHUMHYECKUE 3aKkpeIieHue 3HaHWM 10
peakuumn» TEME.
IToaroroska K
KOHTPOJILHOH paboTe.
8. KonTponbnas | Pemenne 3amanuii | Jlaruuk pH
paboTa Ne2 | koHTpOJIBHOM pPabOTHI.




«XUMUYECKUE
peaKIUm».

Bewecmea u
ux ceoiicmea

9w

1. Merasuisl.

Cnymanue  OOBSCHEHHIA
YUUTETIS.

CamocrosrenbHas pabota
C y4eOHUKOM.
Pabora ¢
Meneneesa.

Pabora ¢ kapToukamu.

Tabmurei

2. Metamnsl.

Pabota c¢ pazgaTouHbIM
MaTepHaJIOM.
Crnymianue
YUUTETIS.
CamocrosrenbHas pabota
C Y4eOHUKOM.

00BICHEHUI

3. Hemerassl.

Pabota c¢ pazgaTouHbIM
MaTepHAIIOM.
Ciymanue
YUUTETIS.
CamocrosrenbHas pabota
C Y4eOHUKOM.

00BSICHEHUN

4. KucnoTrsl.

Cnymianne  0OBSICHEHUI
YUUTES.
CamocrosTensHas paboTa
C YUCOHUKOM.

Or6op u  cpaBHEHHE
MaTepuaia o

HECKOJBKHM HUCTOYHHKAM.

Hatuuk pH

5. OcHoBaHus.

Cnymianne  0OBSICHEHUI
YUUTES.
CamocrosrenbHas pabota
C YUCOHUKOM.

Otéop u  cpaBHEHHE
MaTepuaia o

HECKOJBbKHMM HMCTOYHHKAM.

Hatuuk pH

Cnymanue  0OBsICHEHHIA

6. Conu. Hatuuk pH

YUUTES.

CamocrosrenbHas pabota

C y4eOHUKOM.

Otb0op W  cpaBHEeHHE

MaTepuaia o

HECKOJIbKUM HCTOYHHUKAM.
7. I'enernueckas

Pemenue TEKCTOBBIX
CBSI3b MEXIY

KOJTMYECTBEHHBIX u
KJlaccaMmu

Ka4yeCTBEHHBIX 3a/1a4.
HEOPraHWYeCKUX | .

Cnymanue  OOBSICHEHHIA
OpPraHHYECKUX

YUUTES.

BCIICCTB.




8. [IpakTuueckas
pabora Ne2
«Pemenue
IKCIIEPUMEHTATBHBIX
3a7a4 Ha
UICHTU(DUKAITHIO
OpPraHHYECKUX 5
HEOPraHUYECKUX
COCOUHCHUI.

HaGmonenue 3a
JIEMOHCTpAIUSIMU
YUUTEISL.

OO0bsAcHEHNE
HAOJIIOJJaeMBIX SIBJICHUM.
IlocTtanoBka OIILITOB A
JIEMOHCTpAIUH KJIaccy.
Bremonnenne
IPAKTHYECKON pabOTHI.

9. KonTponbHas
pabota Ne3
«BemectBa W ux
CBOMCTBa.

Pewenne 3a/1aHUI
KOHTPOJIbHOM pabOTHI.

3axknrouenue

(5w

1. 3akperieHue u
cUCTeMaTH3aIus
3HaHUM TI0 KypCcy
xumud 11 kmacca.

Pabota c¢ pa3gaTouHbIM
MaTepHUaIoOM.

Pemenue 3agau.
3akpeIieHHue 3HaHWA 110
TEeME.

2. 3akperyieHHe |

HaoOmronenne 3a
CHUCTEMATU3ALUS
g JIEMOHCTPAITUSIMHU
3HAHHA TI0 KypCy
YUUTEISL.
xumnu 11 kiacca.
OO0bsicHeHNE

HaOJIFOTaeMBIX ABJICHUN.
ITocTaHOBKa ONIBITOB IA
JIEMOHCTpAIUH KJIaccy.
Brimonnenue
MPAKTUYECKON pabOTHI.

3. 3akperieHue U
cUCTeMaTU3aIHs
3HAaHUM TI0 Kypcy
xumuu 11 kacca.

PaGota ¢ pa3gatouyHbIM
MaTepHUaIOM.

Penrenue 3agau.
3akpervieHue 3HaHWA 110
TEME.

IToaroroska K
KOHTPOJIBHOH padoTe.

4. 3akpereHue u
CUCTeMaTH3aIHs
3HaHUM TI0 Kypcy
xumun 11 knacca.

PaGota ¢ pa3maTouyHbIM
MaTepUAJIOM.

Pemenue 3amau.
3akperieHue 3HaHWM 110
TEME.

IToaroroska K
KOHTPOJILHOHM paboTe.

5. Hrtoropas | Pemenne 3aJJaHuN
KOHTPOJIbHAS KOHTPOJIBHON PabOTHI.
pabora.
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I'abpuensn O.C. IIporpamma kypca xumuu s 8-11
yupexaenuit. — M.: Ipoda, 2006.
Xumus. 10 kmacc. ba3oBblit ypoBeHb: ydeOHUK aiisi 001eoOpa3oBatenbHbiX yupexaennii / O.C.
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