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HOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma no npeametry «Xumusi» mang 10-11 kiaccoB cocraBiieHa Ha
ocHoBe DeiepalIbHOT0 rOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa CPETHETO OOIIETO
oOpazoBanus (yTBepxaeH nprkazoM Munoopaayku PO Ne413 ot 17.05.2012r.), OcHOBHOM
oOpa3oBarellbHOM TporpaMMbl cpeaHero ooémero obpazoBanus juies PI'BOY BO
PI'VIIC, yue6Horo miaHa Juies u ¢ y4eTOM aBTOPCKOM MmporpaMMel 1o xumuu apropa O.C.
["abpuensna: Xumus, 10—11 knaccer: Paboune nporpammel k YMK O.C IN'abpuensina- M.:

Hpoda, 2015.

PaGouas mporpamMMa opueHTHpPOBaHA HAa MUCTIOJIB30BaHNE YICOHHKOB:

1. Iabpuensa O.C. Xwmmua.10 ximacc. ba3oBerii  ypoenb: yueOonnk/O.C.
["abpuensn - 6-¢ u3x., crepeorun-M.: [Ipoda, 2018 - 191 c.: m.

2. labpuenssn O.C. Xumwmsa.ll xknacc. bazoBeiii  ypoBenb: yueOHuk/O.C.

["aGpuensH - 4-e u3n., crepeorun - M.: lpoda, 2017-223 c: uin.

[Iporpamma paccunTana Ha:

— 35 4. Brox (1 gyac B Heaemto) aiist 10-X KIaccoB;

—34 4. Broxa (1 yac B Henento) aist 11-x Kmaccos.

[IporpamMmmoii mpeayCMOTPEHO MPOBEACHUE:

1)  KonrtpoabHbIX pabot — 4;

2)  IlpakTtuueckux padot — 4.

3)  JlaGopaTOpHBIX U IEMOHCTPAIIMOHHBIX OIBITOB — .

PaGouast mporpamMma CTaBUT CBOEH 1EJIbI0 CIIOCOOCTBOBATH PEIICHUIO CIEAYIOIIUX
3a/1a4 U3y4YE€HUS] XUMUU Ha CTYTIEHH CPEJIHETO 00I1ero o0pa3oBaHusi Ha 0a30BOM YPOBHE:

o npakTudeckas peanusannsi KOMnoHeHTOB PI'OC npu n3ydyeHnn KOHKPETHOTO
npeaMeTa « X UMHUs»;
o OTIpEENUTh COJEpKaHUE, 00bEeM, MOPAIOK MU3yUeHHUs] YUeOHOU TUCIUIUINHBI

«XuMHUs» ¢ y4eTOM IIejeH, 3a/1ad U 0COOCHHOCTEeH yueOHO-BOCIHMTATEIHHOTO IIporiecca
JTAHHOT'O0 00Pa30BaTEIIbHOTO YUPEKACHNUS U KOHTHHTEHTA €r0 00yJaroInuXcs,;

o chopmupoBath 0a30Bble TpPEAMETHbIE 3HAHUS, YMEHHUS W  HaBBIKU
COBPEMEHHOW XHMUU;

o WHTErPUPOBATH 3HAHUS MO MPEIMETAM €CTECTBEHHOTO IMKJIA CTAPIICH IITKOJIbI
Ha OCHOBE YUCOHOM NUCITUIIIMHBI « XUMUS»;

o CO3/1aTh IT03HABATEIbHY) MOTUBALIUIO K U3YUCHUIO XUMUH.

KiroueBass uaes Kypca XUMHMM 3aKJo4aeTcsi B (OPMUPOBAHHU Yy 0O0ydaeMblIX
COBPEMEHHOW €CTECTBEHHO - HAYYHOW KapTUHBI MUPA.

HoBu3Ha naHHOM porpamMMBbl ONPEAEIIIeTCS TEM, YTO COJAEPKaHUE MPOTPaMMBbI ITPU
COXpaHEHUU OOUIEKYJIbTYPHOU €€ COCTABIISIIONIEH YUYUTHIBAET NPOPUIBLHOCTH 00pa30BaHuUs
KJIACCOB YHMBEPCAJILHOTO HAMpAaBJICHUS, 4YTO TO3BOJISIET PEAJM30BBIBATh IMPUHLMII
JUYHOCTHO OPUEHTUPOBAHHOM OpraHU3aluu yueOHOT0 MpolLecca;

[Ipu opranuzanuu mpouecca oO0ydeHHs B paMKax JaHHOM MporpamMMbl
MPEANOoJaraeTcsi MPUMEHEHUE DHIIEMEHTOB JIMYHOCTHO-OPUEHTUPOBAHHOM TEXHOJOTUU
oOy4eHHs, TEXHOJIOTUU MOAYJIbHO-OJIOYHOTO 00y4YeHHus, OOy4YeHHUsT B COTPYJHHYECTBE,
3JI0pOBBE cOEperaroleil TEXHOJIOTUN 00yUeHUsI.



[IpomexyTouHas arrecTauusi NPOBOAUTHCS B COOTBETCTBUM C «llomoxeHunem o
dbopmax, TEPUOAMYHOCTA U TIOPSIAKE TEKYIIEro KOHTPOJS  YCIIEBA€MOCTH U
IpOMEXyTOUHOM arTecTanuu odydaromuxcs juies PI'6OY BO PI'VIICy.

JUYHOCTHBIE, METAIIPEAMETHBIE H ITPEJIMETHBIE PE3YJ/IbTATDI
OCBOEHUSA COAEPKAHUSA KYPCA XUMHU (BA3OBbIN YPOBEHD)

JINYHOCTHBIMM pe3yJIbTAMM OCBOCHHUS BBIIIYCKHMKAMH CTapIIE€i IIKOJIBI Kypca
XUMUU 0a30BOTO YPOBHS SBJISIOTCS:

1) BocuTaHNE POCCUICKOMN IpakJaHCKOW MACHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepes PoauHOM, ropaocTy 3a CBOW Kpawu,
cBoro Poguny, npoiioe u HacTosLiee;

2) chopMHpPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH,

3) chopMUPOBAHHOCTh OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHHUSI B COOTBETCTBHUH C
0O0II1eYeIOBEYECKUMH IEHHOCTSIMU M HJeaIaMH TPaKJAHCKOTO OOIIECTBA; TOTOBHOCTh U
CIIOCOOHOCTB K CAaMOCTOSITENIHOM, TBOPUYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

4) HpaBCTBEHHOE CO3HAHME U MOBEJIECHHUE HAa OCHOBE YCBOEHHS OOLIEUETIOBEUECKUX
IIEHHOCTEM;

5) MpuHATHE U peanu3alys HEHHOCTEH 370pOBOro U Oe3omnacHoro oOpas3a >KU3HH,
HETPUSITUE BPEAHBIX MPUBBIYEK: KYPEHHUS, yIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB;

6) cpopMHUPOBAaHHOCTH IKOJIOTUUYECKOTO MBIIUICHUS, IPUOOPETEHUE OIbITa HKOJIOTO
HaIpaBJICHHOW IEATEIbHOCTH.

MeTanpeaMeTHBIMH Pe3yJbTAMHU OCBOCHHUSI BBIMMYCKHUKAMU CTapIIed IIKOJIbI
Kypca 6uosioruu 6a30BOro ypOBHS SIBJISIFOTCS:

1) yMeHue caMOCTOSITENBHO OMPEACNATh eI JEeITeIbHOCTH U COCTABJISATh IJIAHBI
NESATENbHOCTH; CaMOCTOSATEIbHO OCYUIECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTHUPOBATH
NEeSATENbHOCTD; UCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTUKEHUS MOCTAaBIEHHBIX
1eJIel U pean3aliy IaHOB JIeITeIbHOCTH; BEIOUPATh YCIICITHBIE CTPATETUH B PA3IMUHbIX
CUTYyalUsX;

2) yMeHHUe MPOAYKTHBHO OOIIATHCS U B3aMMOJIEHCTBOBATH B MIPOIIECCE COBMECTHOM
NESTEeIbHOCTH, YUYWUTHIBATH TO3UIMU JAPYTMX YYAaCTHUKOB JEATEIHLHOCTH, 3()PEKTUBHO
paspeniaTh KOH(MIUKTHI;

3) TOTOBHOCTH M CHOCOOHOCTH K  CaMOCTOSITEIbHOM  HHGOPMAIIMOHHO-
MMO3HABATEIILHON JESATEIHPHOCTH, YMEHHE HCIOJIb30BaTh CPEICcTBa MH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHoyioruit (mamee — MHWKT) ¢ cobmoaenuem TpeboBaHuUi
OPrOHOMUKH, TEXHUKH O€30MaCHOCTHU, THUTHUEHBI, PECYpCcOCOEpEeKEHUs, IPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOM 0€3011aCHOCTH.

JINYHOCTHBIMM pe3yJibTAMM OCBOEHHUS BBIMYCKHUKAMU CTapIlel IIKOJIBI Kypca
XUMUU 0a30BOTO YPOBHS SBJISIFOTCS:

1) chopMupOBaHHOCTH MPEJACTABICHUI O MECTE XMMHUU B COBPEMEHHOW Hay4dHOU
KapTHHE MHUpPA; MOHUMaHUE POJIM XUMUU B (POPMUPOBAHUH KPYro3opa v PyHKIIMOHATBHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS IPAKTUUECKUX 3a]1ay;
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2) BlIaJIcHUE OCHOBOMOJIATAIOIIMMU XUMUYECKUMU MOHITUSIMU, TEOPUSIMHU, 3aKOHAMU
W 3aKOHOMEPHOCTSIMHM; YBEPEHHOE MOJIb30BAHWE XUMHUUYECKOW TEPMHUHOJIOTUEH U
CUMBOJIMKOM;

3) BIajieHre OCHOBHBIMHM METO/IaMH HaAYYHOTO TTIO3HAHUS, UCIIOJIb3YEMBIMU B XUMUH:
HaOII0/IeHUEe, OMHCaHWEe, U3MEPEHHUE, SKCIEPUMEHT, YMEHHUE 00pabdaThiBaTh, OOBSICHATH
pe3yJbTaThl IPOBEJACHHBIX OIBITOB U JeJaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH
MPUMEHATH METO/IbI TTIO3HAHUS TPU PEIICHUM PAKTUYECKUX 33]1a4;

4) chopMUPOBAHHOCTL yYMEHHUs J1aBaTh KOJWYECTBEHHBIC OILICHKH W IPOBOJAUTH
pacyeThl Mo XUMHYECKUM (popMyJiaM U YPaBHECHHSIM;

5) BHazeHUE MpaBWJIAMU TEXHUKHA O€30MaCHOCTH MPHU UCIOJIB30BAHUN XUMHYECKUX
BEIIECTB;

6) chopMUpOBaHHOCTh COOCTBEHHOW IO3HMIIMM TIO OTHOIICHHIO K XHMHYECKOU
nH(popMaIuu, mNoTy4yaeMon 13 pa3HbIX HCTOUHUKOB.

1. PeryasiTuBHbIC YHUBEPCAJIbHbIC YUYeOHbIC 1eiiCTBHA.

BrinmycKHUK HAy4UTCS:

— CaMOCTOATEIBHO OMNPEACNATh 1N, 3ajJaBaTh MapaMeTpbl M KPUTEPUU, IO
KOTOPBIM MO>KHO OMPEACIUTD, UTO 11€J1b IOCTUTHYTA;

— OIICHUBaTh BO3MOKHBIC IIOCIICACTBHS HOCTHXKCHMS TIOCTABJICHHOM IICIM B
NEATeIIbHOCTH, COOCTBEHHOM >KM3HHM M >KH3HHM OKPYKAIOIIUX JIFOJeH, OCHOBBIBAsSCh Ha
COOOpaKEHUSIX dTUKU U MOPAJIH;

— CcTaBUTh HW (OPMYJIIUPOBATh COOCTBEHHBIC 3aJayd B 00pa3oBaTelIbHOU
JEATEILHOCTH U B dKU3HCHHBIX CUTYyaIlUsIX;

— OLICHUBATh PECYPCHI, B TOM YHCJIE BPEMS U APYTHE HEMATECPUAIBHBIE PECYPCHI,
HEOOXOIMMBIE JIJIsl JOCTHXKEHUS MOCTABJICHHOW paHee 1eIH;

— BBIOMpPATh MyTh JOCTHXKEHUS 11€J1, TIJIAHUPOBATh PEILICHUE MOCTABICHHBIX 33714,
ONTUMU3UPYS MaTEpUaAIbHbIE U HEMATEepUATIbHbBIC 3aTPAThI;

— OpraHu30BbIBAThH () (PEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX JIJIS JOCTHKCHUS
MOCTaBJICHHOM 1IN,

— COMOCTaBJISITh MOJYUYEHHBIN pe3yibTaT ACATEIBHOCTHA C MOCTAaBJICHHON 3apaHee
LIEJIBIO.

2. Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBHUS.

BpinyCKkHUK Hay4YuTCs:

— HCKAaTh M HAXOJIUTh OOOOIIECHHBIC CIIOCOOBI pelieHus 3ajad, B TOM YHCIIC
OCYILECTBIIATh Pa3BEPHYTHIM MH(POPMAITMOHHBIM MOMCK U CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHbIC U TTO3HABATENBHBIC) 33/1a4H;

— KPUTHUYECKH OIEHUBATh U UHTEPHPETUPOBATH UHGOPMAIIUIO C Pa3HBIX MO3UIIUNA,
pacrio3HaBaTh U PUKCUPOBATH IPOTUBOPEUHS B MH(POPMAIIMOHHBIX HCTOYHUKAX;

—  HWCHOOJIb30BaTh  Pa3JIMYHBIE  MOJIECJIBHO-CXEMATUYECKUE  CpEACTBA IS
NPEACTABICHUSI CYIICCTBEHHBIX CBS3€d M OTHOLICHUW, a TaKXe MNPOTUBOPEUYUN,
BBISIBJICHHBIX B MTH()OPMAIIMOHHBIX UCTOYHUKAX;

— HAaXOJUTh U NPUBOJUTH KPUTHUYECKHE APTyMEHTHI B OTHOIICHUU JCUCTBUU U
CYy>XICHUH Jpyroro; COJEpP>KATeIbHO OTHOCUTHCS K KPUTUUYECKUM 3aMEYaHUsIM B
OTHOIIEHUU COOCTBEHHOTO CYXKIEHUS, paccMaTpUBaTh WX KaK pecypc COOCTBEHHOTO
pa3BUTHS,



— BBIXOJIUTH 32 PAMKH y4e€OHOIO MpEeAMETa M OCYIIECTBISATH LieJICHANPaBICHHbIN
MOKMCK BO3MOKHOCTHU IIMPOKOTO MEPEHOCA CPEJCTB U CIIOCOOOB ICHCTBHUS;

— BBICTpauBaTh WHAUBUIYAJIBbHYIO O0pa30BaTEIbHYIO TPACKTOPUIO, YUYUTHIBAsS
OTpaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

— MEHSTh U YJEeP>KUBATh pa3HbIC MO3UIMK B TO3HABATEIHLHOU IEATETLHOCTH.

3. KoOMMyHHKATHBHbIE YHUBEPCAJbHbIEC Y4eOHbIE 1eCTBUSA.

BbITyCKHUK HAY4YUTCS:

— OCYUIECTBJISITh JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCHBbIMU (KaK BHYTpPH 0O0pa3oBaTEIbHOM OpraHu3aliu, TaKk U 3a €€ MpeAesiaMH),
noaOWpaTe MapTHEPOB ISl JIEJIOBOM KOMMYHMKAllMU, MCXOAS M3 COOOpaKeHUM
PE3YJbTAaTUBHOCTU B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMITATHUH;

— P OCYLECTBIEHUU FPYIIIOBOI paObOTHI OBITh KAK PYKOBOJUTEIEM, TAK U WICHOM
KOMaHAbl B Pa3HbIX poOJsAX (FeHepaTop WIeH, KPUTHUK, HCIOJHUTENb, BBICTYIAIOIIUH,
AKCIIEPT U T. [1.);

— KOOPJMHHUPOBATH U BBINOJIHATH PabOTy B YCIOBUAX PEAJbHOr0, BUPTYaIbHOIO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

— Pa3BEpPHYTO, JIOTUYHO U TOYHO H3JaraTh CBOI TOUKY 3PEHUS C UCIIOJIb30BAaHUEM
aJICKBaTHBIX (YCTHBIX U TUCbMEHHBIX ) S3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(PJIUKTOTEHHBIE CUTYAIlUU U PEJOTBPAIATh KOHMIUKTHI 10 UX
aKTUBHOW (pa3bl, BHICTpaUBaTh JCIOBYI0O U OOpa3oBaTeIbHYI0 KOMMYHUKAIIUIO, W30eras
JIMYHOCTHBIX OLIEHOYHBIX CYKICHUM.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA YYEBHOI'O IIPEIMETA

B pe3ynbTaTte u3ydeHus ydeOHOro rnpeamera « XuMush» Ha YpOBHE CPEIHETO OOIIEro
00pa3oBaHNs BHITYCKHUK HA 0230BOM YPOBHE HAYYMTCH:

— pacKpbIBaTh Ha IpUMeEPax pPojib XUMHUH B (DOPMUPOBAHUHU COBPEMEHHOMN HAyYHOU
KapTUHBI MUPA U B IPAKTUUECKOM JEATEILHOCTH YEIOBEKA,

— JIEMOHCTPUPOBaTh Ha MpHUMEpax B3aUMOCBI3b MEXKIYy XUMHEHU W JApYyruMU
€CTECTBEHHBIMU HAyKaAMU;

— pacKpbIBaTh Ha NpHUMEpPaX MOJOKEHUS TEOPUU XUMHUUYECKOro CTpoeHus: A. M.
bytneposa;

— noHUMaTh u3nyeckuit cMpica Ilepuoanyeckoro 3akona [[. . MennaeneeBa u Ha
€ro OCHOBE OOBSACHATH 3aBUCUMOCTb CBOMCTB XMMMYECKHX 3JIEMEHTOB M 00Opa30BaHHbBIX
VMU BEILECTB OT 3JIEKTPOHHOT'O CTPOEHUSI aTOMOB;

— OOBSCHATH MPUYUHBI MHOTOOOpa3usi BEIIECTB HA OCHOBE OOIIMX MpPEICTaBICHUN
00 UX COCTaBe U CTPOCHUH;

— TPUMEHSTh MpaBuja CUCTEMATUYECKONM MEXKIYHAPOJAHOW HOMEHKIIATYpbl Kak
CpelCTBa pa3IMYEHUs U UACHTU(PUKALIMK BEIIECTB MO UX COCTABY U CTPOEHUIO;

— COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIbI OPraHUYECKHX BELIECTB
KaK HocuTesel nHpopmaluu 0 CTPOCHUH BEUIECTBA, €r0 CBOMCTBAX U MPUHAIJICKHOCTH K
ONPENEIEHHOMY KJIACCy COECIMHEHN;



— XapaKTepHU30BaTh OPTaHUYECKHUE BEIIECTBA IO COCTABY, CTPOCHHIO U CBOMCTBAM,
YCTaHABIWBATH MPUYUHHO-CIICJICTBCHHBIEC CBSI3W MEXIY JaHHBIMH XapaKTCPUCTUKAMHU
BEIIICCTBA,

— TPUBOAWTH TMPUMEPHl XUMHUYECKHX PEAKINH, PAaCKPBIBAIOIINX XapaKTepPHBIC
CBOWMCTBA THUIUYHBIX TPEACTABUTENCH KIACCOB OPraHMYECKHX BEIIECTB C IETBI0 HUX
UACHTU(DUKAIMHA U O0BSICHEHHS 00JIaCTH TIPUMEHEHUS;

— TIPOTHO3WPOBATH BO3MOYKHOCTH NMPOTEKAHMSI XMMHUUYECKUX PEAKIMiA Ha OCHOBE
3HaHMW O THMAaX XWMHUYECKOW CBS3M B MOJIGKYJaX pPEarcHTOB M WX PEaKIUOHHON
CIIOCOOHOCTH;

— WCTOJB30BaTh 3HAHUS O COCTaBE, CTPOCHUHM M XUMUYECKUX CBOHCTBAxX BEIIECTB
7Tt 0€301MaCHOTO IPUMEHEHUS B MPAKTHUECKOU e TETLHOCTH,

— TPUBOJNUTH IMPUMEPHI MPAKTHYECKOTO MCIOJB30BaHUS MPOAYKTOB MEpepadOTKU
He()TH U IPUPOTHOTO Ta3a, BEICOKOMOJICKYJIIPHBIX COCTMHCHHM,

— TIPOBOJUTH OMBITHI MO PACIIO3HABAHUIO HEKOTOPHIX OPTaHUYECKUX BEIIECTB.
TIIAIIEPYHA, YKCYCHOW KMCIIOTBI, HEMIPEACIbHBIX JKUPOB, TIIOKO3BI, KpaxMmania,

— BIAJETh MpaBWJIaMU M TMpueMaMu Oe30MmacHod paboTel mpu paboTe ¢
XUMUYECKUMU BEIIECTBAMU U JTAOOPATOPHBIM 000pYA0BaHUEM;

— YCTaHaBIIMBAaTh 3aBUCHUMOCTbh CKOPOCTH XWMHUYECKOW pEaKlUd U CMEIEHUs
XUMHUYECKOTO PABHOBECHUSI OT PA3IMYHBIX (PaKTOPOB C LIEIIBI0 OMPEICTCHUS ONTUMATBHBIX
YCJIOBUM MPOTEKAHUSI XUMUYECKUX MPOIECCOB;

— MPUBOJIUTH IPUMEPHI THIPOJIN3a COJICH B MOBCEIHEBHOM KU3HU YETIOBEKA;

— TMPUBOJAUTH MPUMEPHI OKUCIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIUA B MPUPOJIE,
MIPOU3BOICTBEHHBIX MIPOIIECCaX M )KU3HEACATEIIPHOCTA OPTaHU3MOB;

— MIPUBOJNUTH IPUMEPHI XUMUYCCKUX PEAKIIHIA, PACKPBIBAIOIINX OOIIHE XUMUICCKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAILIOB M HEMETAIIOB;

— TPOBOJUTH MPOCTECHINNE XUMHUYECKHUE PACUEThl IO OMPEACICHUIO TIPOIICHTHOTO
COCTaBa BEIIECTB M PACYETOB M0 XUMUYCCKUM YPABHEHUSM;

— BJAAETh MpaBWJIaMH O€30MAaCHOTO OOpaIleHUus ¢ €IKHUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMHU OBITOBOM XUMUU;

—  OCYIIECTBIIATh TOUCK XMMHYECKOW uWH(OpMAIuu 1O  Ha3BaHUSM,
uaeHTUdUKaTOpaM, CTpYKTYPHBIM (DOpMyJiaM BEIIECTB;

— KPUTHUYECKU OIICHUBATh W HWHTEPHPETUPOBATH XHUMHYECKYI0 HWH(MOpMAIIHIO,
coJiepKallyrocsi B COOOIIEHUSIX CPEICTB MaccoBoM mH(popmaruu, pecypcax MuTepHeTa,
HAyYHO-TIOMYJISIPHBIX CTAThAX C TOUYKHU 3PEHUS €CTECTBEHHOHAYYHON KOPPEKTHOCTH B IIEJISIX
BBISIBIICHUS OIIMOOYHBIX CY>KJIEHUN U (POPMHUPOBAHUS COOCTBEHHOM MO3UITUY;

—  TMPEACTaBIATh TMYTH PEIICHHUS TJI00ANbHBIX TPOOJIEM, CTOSIIMX TIEPe.
YEIIOBEUECTBOM: DKOJIOTHYCCKUX, SHEPTCTUUECKHX, CBIPhEBBIX, U POJIh XUMUU B PEIICHUN
ATUX MPOOJIEM.

BoinycKHMK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYNTHCS:

— WITIOCTPUPOBATH HA PUMEPaX CTAHOBJICHUE M SBOJIIOIMIO OPTaHUYCCKON XUMUN
KaK HAyK{ Ha Pa3JIMYHBIX HCTOPUYECKUX dTAIlax €€ pa3BUTHSA;

— WCTOJB30BaTh METOJbl HAYYHOTO TO3HAHHUS IPU BBHITIOJHEHUU MPOCKTOB U
y4eOHO-UCCIIeIOBATEICKUX 3a/lad 0 HM3YYCHHIO CBOWCTB, CIIOCOOOB TMOMY4YEHUS U
pacro3HaBaHMs OPTAaHMYECKUX BEIECTB,;



— OOBSICHATH MPUPOLY U CIIOCOOBI 00PA30BAHMS XUMUYECKON CBSI3HM: KOBAJICHTHOMN
(moJIIpHOM, HEMOJIAPHOW), HOHHOM, METAUIMICCKOM, BOJOPOTHOM C IEIBI0 OMpPEICIICHHUS
XUMHUYECKOM aKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBATh F€HETUYECKYIO CBS3b MEXKIY KJlacCaMU OPTraHMYECKUX BEIIECTB
JU1s1 000CHOBAHUSI MPUHIIMITHATILHON BO3MOYKHOCTH MOJIYYEHUS OPTaHUYECKUX COCTUHEHUIN
3aJJaHHOTO COCTaBa U CTPOCHUS;

— HaxOJWTh B3aWMOCBSI3M MEXIy CTPYKTypod H GyHKIUEH, NPUYUHON U
CJIeACTBUEM, Teopuel u (pakTamMu Mpu aHaIU3€ MPOOJIEMHBIX CUTyalluid 1 00OCHOBAaHUM
MIPUHUMAEMBIX PEIICHUN HA OCHOBE XMMHUYECKUX 3HAHUU.

COAEP)XAHUE YYEBHOI'O IPEAMETA «XUMM5»
(PA3OBbIH YPOBEHD)

10 xinace

Tema 1. OcHoBbI oprannuyeckoii XuMuu. OCHOBHbIC MOHATHS OPraHU4YECKON
XHMHH.

[losiBneHWEe U pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. [Ipeamer u 3HaueHue
OPraHUYeCcKON XUMHUHU. MeCTO 1 3HaUeHUE OPraHUYECKOW XUMUU B CUCTEME €CTECTBEHHBIX
HayK. [lpuumHBI MHOrOoOOpa3usi OPraHMYECKUX BEIIECTB. YTJIEPOJHBINM  CKeleT
OpraHUY€eCcKOi MOJIEKYJbl. KpaTHOCTh XUMUYECKOM CBSI3H.

OcoOEHHOCTh XMMHUYECKHUX PEaKIMi OpraHu4ecKux coeauHeHuil. CTpyKTypHas
TEOpUs] OPraHUYECKUX COCAUHEHUM. XHMHUUYECKOE CTPOCHHUE KaK IOPSAIOK COCAUHEHUS
aTOMOB B MOJIEKYJIC COIVIACHO MX BaJC€HTHOCTU. (OCHOBHBIE TIOJOXKEHUS TEOPHUU
XUMHYECKOTO CTPOCHMS OpraHmyeckux coeanHeHuit A. M. byrtiepoa. 3aBHCHMMOCTB
CBOWMCTB BEILIECTB OT XHWMHYECKOTO CTPOCHHUS MOJeKyl. M3oMepuss U H30MEpHL.
Knaccudukanus opraHu4ecKuX COEIUHEHHM. YTJIEBOJIOPOJbl M MX (PYHKIHMOHAJIbHbBIC
npousBoaHble. [loHarne o ¢QyHkuuoHaneHOM rpymnme. ['omosorus. ITpuHIMIBL
KJIacCu(pUKallUM  OPraHMYecKUx coenuHeHuid. CucremMaTHdeckas MEXIyHapoaHas
HOMEHKJIaTypa U MIPUHITUIIBI 00pa30BaHus HA3BAHUI OPTaHUUECKUX COCTMHECHHM.

JlemoHcTpanum.

1. Komtekust OpraHM4ecKux BEIIECTB U MAaTEPUAJIOB;

2. Mopenu opraHu4eCcKUX MOJIEKYJI.

Tema2. YriieBoaopoasbl.

Anxkanbl. CmpoeHnue monekyivl memana. I OMOIOTUYECKUH psii allKaHoB. ['oMomoruy.
N3omepus u HOMeHKIaTypa alkaHoB. Ousndeckue CBOMCTBA ATKAHOB U 3aKOHOMEPHOCTHU
WX U3MEHEHUsI. XMMUUECKHE CBOMCTBA (HAa MpUMepe METaHa U dTaHa): peaKIuy 3aMeIIeHuUs
(rasoreHupoBaHue), IETUIPUPOBAHUS KaK CIIOCOOBI MOJYUYCHUS BAXKHEUIIINX COCTMHCHUH B
OpPraHUYECKOM CHHTE3€, TOPEHUE METAaHA KaK OJWH M3 OCHOBHBIX MCTOYHHUKOB TEIJIa B
MIPOMBIIJICHHOCTH U OBITY, uposin3. HaxoxneHvue B mpupoje U MPUMEHEHHUE AJIKaHOB.
llouamue o yuxnoankauax.

Aaxenbl. CmpoeHue Mmonexkynrvl smuieHda. 1'OMOJOTMYECKUH pAl  AJIKEHOB.
Homenknarypa ankenoB. Mi3omepus yriiepoaHoro CKeneTa v Moja0KEeHUsI KpaTHOM CBSI3U B
MOJIEKYJIaX AJIKEHOB. PU3NYECKHE CBOMCTBA aTKEHOB. XMMUYECKUE CBOMCTBA (HA IPUMEpE
ATUJIEHA): PEaKIUU MPUCOEAUHEHHs (TaJIOr€HUpPOBaHWE, TUJPUPOBAHUE, TUIApaTalus,



THIPOTAJIOTeHUPOBAHUE) KaK CHoco0 mMody4yeHUs (YyHKIUMOHAIBHBIX MPOU3BOJHBIX
yIJIEBOAOPOAOB, ToOpeHus. Peakuuum npucoenvHeHMss K  TOMOJIOraM  JTHJICHA.
[TonuMmepu3anus 3THIIEHA KaK OCHOBHOE HAIIPaBIIEHHE €r0 MCHOJIb30BaHMs. [lonusTunen
KaK KPYIMHOTOHHAXXHBIM MPOAYKT XUMHUYECKOrO Npou3BoAcTBa. [loilyyeHue sTuieHa B
IIPOMBIIIEHHOCTH (JETUIPUPOBAHKE dTaHa) U B JabopaTopuu (erujapaTaiusi 3TaHoJa).
[IpumeHeHue STUEHA.

AJukaanenbl U Kaydyku. [lonsitue o0 ankagueHax Kak yriieBoJopoAax € ABYMS
IBOMHBIMU cBsi3siMU. [lommMepuzanus quBruHuna (0yranuena-1,3) kak crnoco0 MolydeHus
CUHTETHYECKOTO Kayuyka. HaTypanbHbIli 1 CHHTETUYECKAN KaydyKH.

Bynkanusanus kayudyka. Pesuna. [Ipumenenne kaydyka v pe3HUHBI.

Anxunbl. CmpoeHue monekynvl ayemuneda. ['OMOJIOTUYECKHI pPsAJl aJIKUHOB.
Homenknatypa ankuHoB Dusnyeckue CBOMCTBA aJIKMHOB. XUMHUYECKHUE CBOMCTBa (Ha
pUMEpE alleTHJIEHa): PEeakUUd MPUCOENUHEHHS (TajJOr€HUpOBaHUE, THAPUPOBAHUE,
ruapatanus, TUAPOTaAIONeHUPOBAHME) KakK CIOCO0 MOJYy4YeHUs MOJUMEPOB M APYIHX
MOJIE3HBIX MPOAYKTOB, TOPEHUE AalleTWICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO
IJIaMEHU JUJIi CBapKM M PE3KM METaUIOB, TpUMEpHU3alus aleTHIeHa Kak Ccrocod
CUHTETUYECKOTO noixyuyeHus Oenzona. [lonydenune anerunena. [I[pumenenue aneruieHa.

ApeHbl. beH30/1 Kak OpelcTaBUTENb apOMATHYECKUX YIIEBOAOPOAOB. CmpoeHue
Monexynvl bensona. Puznyeckre U XUMUYECKHUe CBOMCTBA OE€H301a U TOIyoa.

[TpumeHneHne 6eH305a U €ro FTOMOJIOTOB.

Jemoncrpanuu. [lomyyeHue 3TuieHa peakuuen JeruapaTalny 3TaHoja, aleTUIIeHa
— TUJPOTU30M KapOuaa KaiabIlusl.

JlaGoparopHbie onbIThl. 1. CocTaBleHME MOJEIEN alKaHOB H  AJIKEHOB.
2.KauecTBEHHOE ONPENEIICHUE XJI0PA B OPraHUYECKUX COCTNHEHUSX.

KounrpoabHas padora Ne 1. «YrneBonopoasn».

Tema 3. @yHKHUOHAJNBbHBIC IPOM3BOAHBIC Yyriesoaopoaos. Kuciaopoa- u
a30TCOoAepKALIME OPraHUYECKHE COCAUHCHUS.

Cmuprel. Knaccudukanus, HoMeHKIaTypa, U30MeEpHsl CIUPTOB. ['oMOJIOTHYECKHiA
pAl TOpENEeNbHBIX OJHOATOMHBIX CIIUPTOB. MeETaHON M 3TAaHOJN KaK MpeACTaBUTEIN
MPEIECIIBHBIX OJHOATOMHBIX CIUPTOB. PU3HMYECKHUE CBOMCTBA CIHUPTOB. XHWMHUYECKHUE
CBOMCTBa (Ha MpUMEpe METaHOJa U ATAHOJIA): B3aUMOJCUCTBUE C HATPHEM KakK CIOco0
YCTaHOBJICHUS] HAJIMUUS TUAPOKCOTPYIIIbI, PEAKIUs ¢ rajJoreHOBOAOPOJAMHU KaK CIoco0
MOJIyYSHHUS] PACTBOPUTENICH, JEruapaTanus Kak CHoco0 TMOJy4YeHUs JTUJICHA, PEeaKIus
ropeHus (COupThl KaK TOIIMBO), OKMCIIEHHE B anpAerul. Ilosydyenue metaHosa u3 CUHTE3-
raza W dTaHojia (OpOoXXKEHWE TIIOKO3bI, THUApATAIMs JTUJICHA, WICTOYHOW THUIPOIIU3
rajioreHdTana). [Ipumenenue metanosa u 3tranona. Gusuonornyeckoe AeCTBUE METaHOIA
M 3TAHOJIa Ha OPraHW3M YEJIOBEKA. JTWJIEHIVIMKOIb W TIWLEPUH KAK MPEICTABUTEIN
MPEAEIbHBIX MHOTOATOMHBIX CHUPTOB. [lojlydyeHne STUIIEHIIMKONS OKHUCICHHEM 3THUIIEHA
BOJHBIM PACTBOPOM IlepMaHraHara Kaius. DU3NYECKHE CBOWCTBA JTWICHIJIUKONS U
[JIMLIEPUHA. XUMHUYECKUE CBOKWCTBA MHOTIOATOMHBIX CIMPTOB. HUTporimuepuH u €ro
npuMeHeHue. [ [puMeHeHne STUIIEHTIINKOIIA U T EPUHA.

KauecTtBeHHas peakuys Ha MHOTOATOMHBIE CITUPTHL.

®enon. Ctpoenne moJekymsl (enona. Ousznueckue cBoicTBa ¢deHona. Bzaumuoe
BIIMSIHUE aTOMOB B MOJIeKyJ1e (heHoa. XMMUYECKHEe CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM,



TUAPOKCUIOM HaTpus, Opomom, pa30aBieHHOMN a30THOU KHUCJIOTOM.
Denonogopmanvoecuonas cmona. KauectseHHas peakuus Ha (PEHOJ ¢ pacTBOPOM XJIOpUAA
xenesa(lll). I[Ipumenenne ¢penona. TokcuaHOCTh (heHOA.

Aabaernabl U KeToHbl. KapOoHunpHas u anpaeruaHas rpynmnbsl. HomenknaTtypa
albJACTHJIOB W KeTOHOB. MetaHanb (dopMmanpiaerua) U STaHalb (aleTadbIeTHa) Kak
IPEICTaBUTEIIN MPEACIbHBIX alIbJIETHI0B. ALIETOH KaK MPeICTABUTENh KETOHOB.

duznyeckre CBONCTBA alIbJIETHAOB U KETOHOB. XUMHYECKHUE CBOMCTBa (peakius
OKHCJIEHUSI B KHUCJIOTY M BOCCTaHOBJEHHS B cnupT). KadecTBeHHBIE peakuuu Ha
aNbJICTUHYIO TPYNITY (peakius «cepeOpsIHOrO 3epKaia», B3aUMOJIEHCTBUE C TUIPOKCHIOM
Meau (II)) m ux npumeHeHue g OOHApPYKEHHsSI MPEACIBbHBIX aJbJIECTUAOB B
MIPOMBIIUIEHHBIX CTOYHBIX BOJax. TOKCHYHOCTh anbaeruioB. [lodyueHue anbieruaoB u
KeTOHOB. [ [pumeHeHue popmaiibieruaa, aneraabAeruia u aueToHa.

KapoOonossbie kucjorel. KapOokcunpHas rpynmna. HomeHkinaTypa 0JHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. Du3nueckue CBOMCTBA KapOOHOBBIX KHUCIOT. MypaBbHHas U
YKCYCHAasl KUCJIOTBI KaK MPEJCTAaBUTEIN NPEIETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[Ipeacrasnenue 06 apomarrueckux (O€H30MHAas), HEMPEAEIbHbBIX (AKPUIOBasi, OJICMHOBAs ),
JTUKapOOHOBBIX (II1aBesieBasi), THUIPOKCUKAPOOHOBBIX (MOJIOUHASI, JIMMOHHAS) M BBICIIMX
KapOOHOBBIX (NAJIBMUTHHOBAsT W CTEApUHOBAas, OJIEMHOBas) Kuciorax. llomyuenue
KapOOHOBBIX KHUCJIOT (OKUCIIEHUE aJbJIETH/I0B, IEPBUYHBIX CIIUPTOB, FTOMOJIOIOB OEH30I1a).
Crnenuguyeckue crnocoObl MOJyYE€HUST MYpPAaBbUHOM M YKCYCHOH KHCIIOT. XHUMHYECKHUE
CBOICTBa (Ha MpUMEPE YKCYCHOU KUCIIOTHI): PEAKIIMH C METaJlJIaMl, OCHOBHBIMU OKCHUJIaMH,
OCHOBaHUSIMU U COJISIMU KaK IHOJTBEPKICHHE CXOJICTBA C HEOPTaHUYECKUMHU KHUCIIOTaMH,
peakuus STEepUPUKALNMH KaK CIoco0 TONydeHUs CIOoXHbIX 3hupoB Ilpumenenue
MYpPaBbUHOM, YKCYCHON 1 O€H30MHON KHUCIIOT.

Caoxnblie 3¢pupbl. CiioxHbIe 3PUpPbI KaK TPOAYKTHI B3aUMOJEHCTBUS KapOOHOBBIX
KHCJIOT co cniupTamu. HomeHkatypa cioxxHbix 3(upoB. ['Maposnu3 CHOXKHBIX 3(PUPOB.
[IpumeHeHue ClOXHBIX 3(QUPOB B  MEIMIMHE, NHUIIEBOM U  mapdromepHOn
MPOMBIIUIEHHOCTH, B TOJIyYEeHUH MOJUMEPHBIX MaTEPUAIIOB.

Kupsl. XKupbl kak clioxHble 3(UpPbl MHULIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PactuTenbHble M )KUBOTHBIE JKUPBI, UX COCTaB, pa3jinyue B CBOMCTBax. I maporeHusanus
KHUPOB, COCTOSALIMX M3 OCTATKOB HEIMpPEAETIbHBIX KUCIOT. Pacro3HaBaHME pacTUTENIbHBIX
’KUPOB HAa OCHOBAaHMHM UX HEIPENEIbHOro Xapakrepa. [ Mapoau3 uin OMbIJICHHE )KUPOB KaK
CHOCO0 MPOMBIIIEHHOTO MOJYYEHHs COJIEH BBICIIUX KapOOHOBBIX KHUCIOT. [IpuMeHeHue
KUpoB. DyHKIUU KUPOB B opraHu3Me. Mpula Kak COJM BBICIIMX KapOOHOBBIX KHCIOT.
Moromue cBOMCTBa MbLIA.

Yraesoabl. Knaccudukainus yrieBonoB. HaxoxkaeHuwe yrieBoJoB B MPUPO/IE.
@OyHKIMK YTIIEBOJOB B PACTUTENBHBIX W KHUBOTHBIX opraHu3Max. dotocuHTe3. I'moko3a
KaK MpeAcTaBUTENIb MOHocaxapuaoB. Du3nyeckue CBOMCTBA TIIOKO3bl. [JIOKO3a Kak
aNbJAETUOCIHUPT: peakuuu ¢ ruapokcuaoMm Menu (1) u ammuayHbiM pacTBOpOM OKCHIA
cepedpa (I). bpoxenue Ti1H0K03bI (MOJIOYHOKHUCIIOE U CIIUPTOBOE). 3HAUCHHUE U TPUMEHEHHE
TJTFOKO3BI.

Caxapo3a. Caxapo3a Kak IMpeICTaBUTENb JIUcaxapuaoB. ['Maponn3 caxaposbl.
CBoiicTBa 1 MPUMEHEHHUE Caxapo3bl.
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Hommcaxapuabl. Kpaxman, nemnosio3a ©W  TVIIMKOTEH KAaK — OPEACTaBUTEINN
nonrcaxapuaoB. Kpaxman u nesmnono3a kak OHOJOTrMYECKUE MOJMMEPBI, UX CTPOCHHUE.
XUMHUYECKHE CBOMCTBA Kpaxmayia U LEJUTIONIO3bl (THAPOJIN3, KA4eCTBEHHAs peakuus ¢
MOJIOM Ha Kpaxmall U €€ IpUMEHEHHE JIJIsi OOHAPYKEeHUsI KpaxMasa B MPOIyKTaxX MUTAHUS).
[IpumeHeHure u 6GHoIOTUYECKas poJib MOJIUCAXAPUIOB.

Amunbl. CTpoeHUE U CBOMCTBA aMUHOB. AMHHBI KaK OpPraHMYECKHWE OCHOBAaHMSI.
OcoOeHHOCTM aHWIMHA M €ro XHWMHUYECKHE CBOMCTBa (B3aMMOJCHCTBUE C COJISTHOM
KHCJIOTON 1 OpoMHOM BOJ10#). Peakius ropenns amuHoB. [lomydyenue amunoB. [lomydyeHue
aHunuHa no peakunu H. H. 3ununa. [IpuMeHeHne aMHUHOB.

AMHHOKHMCI0TBI. COCTaB U HOMEHKJIATypa aMHUHOKHCIOT. I'muuuH. dusnyeckue
CBOMCTBAa aMHUHOKHUCIIOT. AMUHOKHUCIOTHl Kak aM(pOTepHbIE OPraHMYECKHUE COCIMHECHHUS
(B3auMmopnelicTBue ¢ 1ienodyamMd W kucinoramu). llemtumnas cBa3s. OOpazoBaHue
nonunentuioB. OOHapyXeHre OENKOB ¢ MOMOIIBI0 KaY€CTBEHHBIX (LIBETHBIX) PEAKIIMIA.
buonornyeckoe 3HayeHuE 0-aMUHOKUCIOT. O0IacTH NPUMEHEHN aMUHOKHCIIOT.

beaku kak npupoanbie ouonoaumepnbl. CoctaB u cTpoeHue OenkoB. [lepBuunasi,
BTOPHUYHASI, TPETUYHASI U YETBEPTUUHAS CTPYKTYPhI Oelika. XUMHUYECKUE CBOMCTBA OEIKOB:
TUJIPOJIN3, JeHaTypauusi, ropenue. buonoruueckue Qynkuuu OenkoB. IIpeBpamieHus
O€JIKOB IUIIM B OpraHu3Me.

HNpenTudukanusi OpraHMYecKUX COeJMHEHUM. [‘eHeThueckas CBSA3b MEXKIAY
KJIaCCaMU OPTraHUYECKUX COCIAMHEHUN. THUIbl XMMHUYECKMX pPEaKUUi B OPraHUYECKOMN
XVUMHH.

JNemoncTpanuu. OKuClIeHHE 3TaHoJIa B anbiaeruy. KadecTBEeHHblE peakuud Ha
MHOTroaroMHble cnupThl. KadecTBeHHble peakuuu Ha (eHos. Peakuus «cepeOpsHOro
3epkanay. OxucieHue oKo3bl rugapokcuaoM meau (II). KadectBenHast peakius Ha
kpaxmai. L{BeTHble peakuun 6enKkoB. ['opeHre NTUYBEro nepa v MEepCTIHON HUTH.

JlabopaTopHbie ombiThl. CBOMCTBA 3THIOBOro crnuprta. CBOWCTBAa TIIIMLEPUHA.
CBoiicTBa yKCYyCHOM KUCIOTHI. CBOMCTBA ITIOKO3bI. L{BEeTHBIE peakuuu OEnKoB.

KonTtpoubnasi padora Ne 2. « DyHKIMOHAIBHBIE POU3BOIHBIEC YTIIEBOIOPOJAOBY.

Tema 4. BbicOkOMOJIEKYISIPHBIE BelIeCTBA.

[lonarne o nomumepax. MakpomolieKyna, CTPpyKTYpHOE 3BEHO, CTEIEHb
noauMmepusanuu, Mmosomep. [lonmMepusanus v MOJIUKOHACH AU KaK METObI IT0JIyYeHUS
nosmMepoB. CoBpeMEHHbIE TOJIMMEpHblE MaTepuainbl. [lmactMacchl  (HMOJUATHIIEH,
MOJIMIIPONIMIJICH, TIOJMCTUPOJ, TOJUBUHWIXJIOPHUI, MOJAUTETpapTOpaTUicH). BomokHa
IIPUPOJHBIE, UCKYCCTBEHHBIE M CHHTETHUYECKHE. OiactoMepbl. Kaydyk NOpHUpOIHBIA H
cuHTeTHUYeCcKuil. Bynkanuzanus kayuyka. Pesuna u 300HUT.

Jemoncrpanuu. Komnekuuu miactmace, 31acTOMEPOB, BOJIOKOH.

11 kaacc
Teopernyeckue 0CHOBbI XUMUHU
Tema 1. BemectBo. CTpoeHne BelecTna.
CrpoeHue BelecTBa. BaxkHel e NoHSITUSI XUMHUH: aTOM, MOJIEKYJIa, OTHOCUTEJIbHAS
aTOMHas Macca, OTHOCUTEIbHAsA MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJISIpHAS
Macca BemlectBa. IIpoctele ©  clOkKHBIE BemecTBa. MeTamuibl U HEMETAJUIbL.
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Heoprannueckue wu  opranmyeckue BelIecTBAa. BemecrBa  MOJIGKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHHS.

CoBpemeHHass Mozenb CcTpoeHus aroma. Anpo aroma. IIporonel. HeWTpoHBI.
W3otonsl. AToMHas opoutaib. S-, p-, d-, f-opoutamu. CTpoeHHe IEKTPOHHBIX 000JI0YEK
aToMma. OJIEKTpoHHasi KoHburypauus atoma. OcHOBHOe U B8030VHCOeHHble COCHMOSAHUSA
amomos. Knaccupukauss XUMUYECKUX 3JIEMEHTOB (S-, P-, d-ameMenThl). OCOOEHHOCTH
CTPOCHHUSI SHEPreTHYCCKMX YpoBHeH atoMoB O-aiemenToB. [lepwoguueckas cuctema
xumuueckux anemeHtoB 1. . Menneneesa. Ilepuoanueckuii 3akon /. . Menneneena.
Ousnueckuii cmbicn  Ilepuoguueckoro 3akona J[. M. MenneneeBa. Ilpuuunbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JIEMEHTOB M MX COCIMHEHUH (BBICIINX OKCHUIOB U
TUAPOKCUIOB) MO HeproiaM U rpynmnam [lepuoandeckoit cucteMsl (Ha IpuMepe 3JIEMEHTOB
MaJIBIX ITEPUOJIOB M TJIABHBIX MTOATPYIII).

DNeKmpOoHHAs NPUPOOa XUMUYECKOU CB8A3U. INEKTPOOTPULATEIBHOCTb.

Tunel XUMUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaUIMYecKas, BOJOPOJIHASA).
KoBasieHTHas cBs3b (HemoJisipHass U nojspHas). OOMEHHBIA M JOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHusl KOBAJICHTHOM CBs3U. IOHHAs CBSA3b U MEXaHU3M €€ 00pa30BaHMUsI.
Meramueckass  cBs3b.  Kpucramwimueckue U amop@Hule  BelecTBa.  THIIBI
KPUCTAJUIMYECKUX PEIIeTOK (aToOMHAasi, MOJIEKYJsipHasi, MOHHAs, MeTauIniecKas).
3aBUCUMOCTH (PU3MUECKUX CBOMCTB BEIIECTBA OT TUMA KPUCTAIUIMYECKON PEIIEeTKH.

ArperatHble COCTOSIHUS BEILIECTB: ra3000pa3Hoe, JKUIAKOE, TBEPIOE.

PacTtBOpbl. PacTBOpMMOCTB TBEPABIX BELIECTB, JKUIAKOCTEN U ra30B B BOJE.

[Tonsitue o kpucramioruaparax. CrocoObl BeIpaKEHUSI KOHIICHTPAIIMA PACTBOPOB.
MaccoBass 407 pacTBOPEHHOro BewlecTBa. /lucnepcuvle cucmemvl. Konnouownsie
pacmesopwl. Ucmunnvie pacmeopwl. Bzsecu (cycnensuu u amyavcuu). 3oau, eenu.

Ippexm Tunoansa. Koaeynayus. Cunepesuc. llpumepvl KOANOUOHBIX cucmem 8
NOBCEOHEGHOU HCUZHU.

Tema 2. XumMnuyeckue peakuy U 3aKOHOMEPHOCTH UX MPOTEKAHMS.

XUMHUUYECKHUE PEAKIINU, X TUIIBL. [ OMOTE€HHBIE U T€TEPOTECHHBIE pEAKIINU. TeIIOBbIC
(b (PEeKTH XUMUYECKUX PEAKIUi. DK30- U SHIOTEPMHUUECKUE PEAKITUH.

CKOpOCTh peakiliM, €€ 3aBUCUMOCTh OT pa3IUYHBIX (AKTOPOB: MPHUPOIBI
pearupyroumx BelleCTB, KOHIEHTPALNHY PEarupyolnX BeUECTB, TEMIIEPATypbl, IIOMIAAHN
PEAKUIMOHHOM MOBEPXHOCTH, HaIM4Ms Karanus3aropa. Karamms. Posp karanuszatopoB B
MIPUPOJE U NMPOMBILLICHHOM ITPOU3BOICTBE.

YpaBHEHUS XUMUYECKUX PEAKLMN W pacyeThl 10 HUM. Pacduer MOJISIpHOW MaccChl
BEII[ECTBA. BBIYHCICHUS 10 XUMUYECKUM YypPaBHEHUSM KOJIMYECTBA, 00BEMa, MAacCChI
BEIIIECTBA 10 KOJIUYECTBY, 00bEMY, MaCCE PEareHTOB WJIH MPOAYKTOB PEAKIIUH.

OO6paTUMOCTh peakiuii. XMMHUYECKOE PABHOBECHE U €T0 CMEIICHUE IO/ ICUCTBUEM
paznuHbIX (aKTOpOB (KOHIICHTpAIUsl PEAareHTOB WJIM IPOJYKTOB PEAKIUU, JABJICHUE,
TeMmrepaTypa) AJisl CO3AaHusl ONTUMAIIbHBIX YCIIOBUM MPOTEKaHUS XUMUUYECKUX MPOIIECCOB.
[Tpunnun Jle [larense.

Kontpoabnass padora Ne 3(1). «CrtpoeHue aromMa M CTPOCHHE BEIIECTBA.
PacTtBopbL.».

B ckobOkax ykazana Hymepauus s 11 kimacca.

Tema 3 DuekTpoauTHYECKAs UCCOMUAIUS.
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DNEeKTpOIIUTHYECKAsT AUCCOUUalUs. DNEKTPOauThl. MOHBI (KaTHOHBI M aHUOHBI).
Crenenp quccormarui. CUIbHBIC U CT1a0bIe AIEKTPOIUTHI, 0COOEHHOCTH MX JUCCOIMAIIHH.
OmnpeneneHre BaKHEWIUX KJIACCOB HEOPTAaHMUYECKUX COCAMHEHHH (OKCHUIIOB, KHUCIIOT,
OCHOBAHHMI U COJIEH) B CBETE TEOPUHU IIICKTPOIUTHUECKOU aucconuanuu. uccomnmarus
BoAbl. KHCIIOTHOCTH cpeabl (KUCIOTHAs, HEUTpaiabHas W IiesoyHas cpena). Bogopoanbiit
nokasarenb. pH pacTBopa Kak TOKa3aTelb KHUCIOTHOCTH  cpelbl. HaukaTopel
(YHMBEpCaJIbHBIN, TAKMYC, METHJIOpaHK U ()eHOIDTAICHH).

Peakiuu B pacTBopax 3JMeKTpoUTOB. Peakiinu MOHHOTO 0OMeHa.

VYcnoBus npoTekanus peakiuii vonHoro ooMena. Kauecrsennsle peakiuu. [lonstue
00 aHanmuTHyeckol xumuH. ['maponus coseld. ['maposv3 mo KaTHOHY, MO aHHUOHY, IO
KaTUOHY U [0 aHUOHY. Peakuus cpeapl BOOHBIX PACTBOPOB COJIEH.

OOpatumblii ¥ HEOOpAaTUMBIA THUAPOIM3 coJeil. 3HaueHue TUApOoJiM3a B
OMOJIOTHYECKUX OOMEHHBIX mpolreccax. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
[Iponecchl OKUCIEHUS W BOCCTaHOBJICHMS. OKUCIUTENb U BOCCTAHOBUTEINb. THUMHUYHBIC
OKHCIIUTEIM W BOCCTAHOBUTENH. [ anvbeanuyeckue 5S1eMeHmvl U  AKKYMYJAMOpbl.
OKHUCANTETLHO-BOCCTAHOBUTENIBHBIE PEAKIIMU B MPUPOAE, TPOU3BOACTBEHHBIX MPOIECCAX
U KU3HENESITEIbHOCTH OPraHU3MOB. JJIEKTPOJIU3 PAaCTBOPOB M paciuiaBoB. [IpuMenenue
AIEKTPOJIN3a B IPOMBIILIEHHOCTH.

JleMOHCTpaMM: TUIIOB XHUMHUYECKHX PEaKIUW; 3JIEKTPONPOBOJHOCTh PacCTBOPOB
ANEKTPOJIUTOB; OMPEACICHUE XapaKTepa BOJHOW Cpelbl C IOMOIIbI0 HHANKATOPOB,;
KaueCTBEHHbBIC PEAKIIMU; MEIHO-IIMHKOBBIN TaJIbBAHUUECKUI 3JIEMEHT; 3JIEKTPOJIN3 BOABI U
pPacTBOPOB COJIEH.

JlaGoparopHbie onbITbl. OKUCIUTEIBHO-BOCCTAHOBUTEINIBHBIE peakuuu. [ uapoans
COJIEH.

Tema 4. Heopranuueckasi XuMusl.

[IpocTeie BemecTBa — MeTaiuibl. [lonoxxenue meramnos B llepuonnueckoit cucreme.
®dusnueckue cBoiicTBa MmetawioB. OOmme cBoictBa MeramioB. CruiaBel. XUMHUYECKHUE
CBOMCTBa MeTajjIoB. B3amMojaelicTBue METAJNIOB C HEMETallaMHU, BOJIOM, KUCIOTaMHU U
pacTBOpaMH CojIei. DNEKTPOXUMUYECKUI psll HanpskeHnit metaiuioB H. A. bekeTtoBa (psn
CTaHJAPTHBIX AJIEKTPOJHBIX MOTEHIMANOB). OKpacka IJIaMeHU COSAMHEHUSIMU METAIIOB.
Koppo3ust MetaiioB Kak OKMCIUTEIBHO-BOCCTAHOBUTEBHBIN Mporecc. Buabl koppo3uu.
CriocoObl 3aIMThl METAUIOB OT Koppo3uu. Metamibl B npupoje. [lonyyenue mMeramios.
Merannyprus. UepHas u uBeTHas Metaiuryprus. [[pou3BoaCcTBO UyryHa, altOMUHUS.

IIpocTeie BemectBa — HeMeTaUibl. (POU3WYECKUE CBOMCTBA HEMETAJUIOB.
XUMUYECKHE CBOMCTBA HEMETAIJIOB HA TPUMEPE TAIIOTE€HOB, KUCIOPOAA, CEPHI.

Baxnenmme kiaccbl HECOPTaHUYECKUX COCIUHEHUN: OKCHUIbI, CHOBAHUS, KUCIIOTHI,
conu. ['eHeTnyeckas CBsI3b KJIACCOB HEOPTraHUYECKUX COCTMHEHMUI.

Tema 5. Xumusi v :KM3Hb.

HayuHnble mpUHIUIIBI OpraHru3aliid XUMHYECKOTO MMPOU3BOJICTRA.

AJIbTEpHATUBHBIE WMCTOYHUKU SHEPruv. XUMHUA U 3J0pOBbE. XUMHUS TIHUIIH.
PanmonansHOE MUTaHWE U 310POBBIN 00pa3 )KU3HU.

[IpaBuna Ge3omacHOil pabOTHI C €KUMH, TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH,
cpencTBamMu OBITOBOW XUMUH.
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XUMHS U 3KOJIOTHsI. XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpelbl U METOABI €T0
MpEeI0TBPALICHUS.

KonrpoabHas padora Ne 4(2). « XMUMUYECKHUE PEAKLIAN.

2.5. Tunbl pacyeTHbIX 3a/1a4.

1. PacueTbl MaccoBOM J10J1M (MacChl) XUMHYECKOTO BEIIECTBA B cMeCH (pacTBOpeE).

2. Pacuetrnl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) HMCXOJHBIX BEIIECTB WM
IPOJYKTOB PEAKIIMU MO U3BECTHOM Macce (00beMy, KOJTMYECTBY BEIIECTBA) PEareHTOB WIIU
IPOJYKTOB PEAKIUU.

3. PacueTsl 00beMHBIX OTHOIIEHUHM T'a30B MPU XUMUYECKUX PEAKIUSIX.

4. PacueTr mpakTUYECKOIO «BBIXO/1a» XUMHUUYECKON pPEaKIIUH.

Tembl NpakTHYECKUX PadOT:

1. Ilpaktuueckass padora Ne 1 (10 wumacc). MpeHtudukanus opraHUYECKHX
COCIMHEHUM.

2. lIpakTtuyeckas padora Ne 2 (10 kiacc). PacnoznaBanue mactMacce M BOJIOKOH.

3. INpakTunueckas padora Ne3(1) (11 kumacc). Iloaydenue w pacro3HaBaHHUE
HEKOTOPBIX Ta30B B JIAOOPATOPUH.

4. TpakTuyeckasi padora Ne 4(2) (11 kaacc). XMMHUYSCKUE PEAKIIMUA B BOJHBIX
pacTBopax («XUMHYECKUN CIIEKTPY).

Homepa u TeMbl KOHTPOJILHBIX PadoT:

1. KonTpomasHas padota Nel(10 kiacc) «YTiaeBoaopoaby».

2. KontponbHass pabora Ne2 (10 xmacc) «DyHKIIMOHAIbHBIE TPOU3BOIHBIC
YTIIEBOZOPOIOBY.

3. KontponpHas padora Ne3 (11 kmacc) «CTpoeHne aroMa W CTPOSHHUE BEIIECTBA.
PacTtBopbI».

4. KontponbHas padota No4 (11 knacc) « XMMHUYECKHE PEAKIIUID.

TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJINYECTBA
YACOB, OTBOJJUMBIX HA OCBOEHUE KAXKJ10W TEMbI

10 xknace
Ne m\rm HanmenoBanue paszaena nporpaMmsl, TeMa Yacel yueOHOTO
BPEMEHHU
1. OcHOBHBbIE MOHATHUSL OPTAaHUYECKON XUMUU 2
2. Teopust XMMHUYECKOTO CTPOEHUS 2
3. YTieBo10poas! 12
4. OyHKIMOHATbHBIE TPOU3BOAHbBIE YTJIEBOAOPOIOB. 15
Kucnopon- u a3orcopepkalue OpraHu4eckie COeAMHEHUS
5 BBICOKOMOJIEKYIISIDHBIE COETMHEHHUSI 4
Bcero 3a yu. ron 35
11 xnace
Ne m\n HaumeHnoBanue pasjiena nporpaMMel, Tema Yacel yuebHOTro
BpEMEHHU
1. BemectBo. CtpoeHue BelecTna 8
2. XUMUYECKHE peakllii U 3aKOHOMEPHOCTH X MPOTEKAHUSI 9
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3. Heoprannueckast Xumus: MEeTalIbl, HEMETAIUIbL. BaxkxHEHIIME KIIACChI 6
HEOPraHUYECKUX COCANHEHH.

4. Teopust 2nEKTPOIUTHYECKON TUCCOLMALIAN 6

&) XuMUs B )KU3HU 001IecTBa B
Bcero 3a yu. ron 34

®OPMBbI TEKYIIETO KOHTPOJISI U TIPOMEXYTOYHOM
ATTECTALIUAN

B mpomecce usydenus mnpeamera B 10-11 kimaccax HCHONB3YIOTCS CIEAYIOIINE
(GbOpMBI KOHTPOJIS:

- KOHTpOJIbHAsI paboTa,

- (ppoHTaTBHBIN OIPOC;

- 3a4eT.



