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Pa3paboTumk nporpamMmei:
Hpesnunikas Hatanbs Jleonnaosna, yuntenb xumud MBOY «I'umnaazust Ne 31y
BBICIIIEH KBATM(DUKAIIMOHHOM KaTerOpuH, KaHIU/AT MelarOTMYeCKUX HayK.

Penensent: Kuszera Kanna BrnagucnaBoBHa, yuuTenb XuMuu u ouojorun MbOY
«I'umHua3us Ne 31» Beiciel KBanu(pUKAMOHHOW KaTErOPHH.

Peunen3us:

JlanHast paboyasi mporpamma MpeAcTaBiIsieT cOO0M MporpamMmy sl IPENnoiaBaHus
xumun B 10 kiacce ¢ nmpoduIbHBIM YPOBHEM 00pa3oBaHUsI.

IIporpamma  OTBe4YaeT COBPEMEHHBIM  TpeOOBaHMSAM K  OOYYCHHIO U
MIPAKTUYECKOMY OBJIQJICHUIO HaBBIKAMM WU OTPa’KaeT COBPEMEHHBIE TEHJCHIIMU B
00y4eHUU U BOCIIUTAHUU JTUYHOCTH.

[IporpaMma HOCHUT WENOCTHBIN XapaKTep, BBIJACICHB CTPYKTYPHBIE 4YacCTH,
OCHOBHBIE KOMIIOHEHTHI MPEJICTABICHBI BHYTPU YaCTEH, COTJIAaCOBAHbI 11E€JH, 33141 U
CIOCOOBI X JOCTH)KECHHUS.

[TosicHuTeNnbHAA 3alMCKa COCTAaBJICHA IMENaroruyeckd T'pamMoTHO. SI3bIK U CTHIIb
WU3JI0KECHUS YCTKUH, SICHBIN, 10KA3aTeIIbHBIN, JIOTUYHBIM.

TeMaTtuueckuii MIaH YYUTHIBA€T OCHOBHBIC TPEOOBaHHUS K OpraHU3aIuyd y4eOHO-
BOCIIUTATEILHOTO MPOIIECCA B YUPEIKICHUM.

ConepxaHue MNpPOrpaMMbl HOCHT MPAKTUYECKUN XapakTep, COOTBETCTBYET
COBPEMEHHBIM JIOCTUKEHUSIM TIEJJTarOTUKHU U TICUXO0JIOTUU JIETEH.

BrizienieHbl OCHOBHBIE HAIMIPaBIICHUSI COJIEPKAHUSI.

Mertoauyeckoe 0OeCIeUeHHE IMPOrpaMMBbl JIOCTaTOYHO TIOJHO TIPEACTABIISCT
MeJJarOTUYECKHe, TCUXOJOTUUYECKHE M OpraHM3aIllMOHHBIC YCJIOBHUS, HEOOXOIMMbIC
JUJISL TIOJTYYEHUST BOCTIMTATEIbHO-PA3BUBAIOIIETO PE3YJIbTaTa.

B nporpamme yuteHna crienudurka yueOHOTO 3aBEICHHUS U OTpaKeHA IPaKTHIeCKas
HaIpaBJICHHOCTh Kypca.

Takum oOpaszoM, gaHHas paboyas mporpamMma MOXET ObITh PEKOMEHJI0OBaHA IS
MJIaHUPOBaHUs PabOTHI B Kjlaccax ¢ MpO(HIBHBIM ypOBHEM HM3ydeHHs XUMHUH B 10

KJIacce.
Peyenzenm:
yuumeins buonozuu, Xumuu MBOY

«lumnuasuaNe3 1 » Kusazesa K. B.




MNOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma mno xumuu B 10 Kjacce cocTaBieHa Ha OCHOBE
CIEAYIOIINX TOKYMEHTOB:

o denepanbHoro 3akoHa ot 29.12.2012 N-273 ®3 «O06 oOpa3oBaHuH B
Pocculickon @enepanium» B IEUCTBYIONIEN PEIAKIINY;

o [Ipukasza MunuctepctBa oOpazoBanuss P® ot 05.03.2004r. Nel089 «O6
YTBEPKICHUU benepanbHOTO KOMIIOHEHTA roCyJapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHAAPTOB HAYAJIBHOIO OOIEro, OCHOBHOTO OOIEro u
cpenHero (IOJIHOro) o01ero 0opa3oBaHus» B IEUCTBYIOIIEH pEAAKINN;

o [Ipukaza MwunoOpazoBanus P® ot 09.03.2004 N 1312 "OO yTBepx)acHUU
(denepasibHOro 0a3MCHOro y4yeOHOTO IJIaHA U NPUMEPHBIX YYEOHBIX IJIAHOB
JUIsl 00pa3oBaTeNbHBIX yupexkaeHuit Poccuiickoit deneparuu, peaan3yronmx
IporpaMMsl 001ero ooOpa3zoBanus" B A€MCTBYIOLIEH peaKuy;

e [luckma MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 7
uionss 2005 roma NO03-1263; «O mpuMmepHBIX mporpammax IO Yy4eOHBIM
npeaMeraM geaepabHOTr0 0a3UCHOTO YU4eOHOTO MJIaHaY;

e [lpumepHOll mporpaMMbl cpedHezo (noaHo2o) obweco o0bpazosanus TO
y4E€OHOMY IPEAMETY «XUMUAY;

o [lonoxenust o paboyeil mporpamme Mo y4eOHOMY MpPEAMETY, YTBEPKIECHHOTO
npuka3zom aupekropa Nel79-J1 ot 30 asrycra 2018 roma MBOYVY r. Kyprana
«I'mmHazug Ne31», B 1€MCTBYIOLIEH PEIAKIINN.

Hacrosmas nporpamma packpbIBaeT cojepkaHve Kypca xumun B 10 kiacce
00111e00pa30BaTENHLHOTO YUPESKACHUST HA TPOPUIHHOM YPOBHE.

JlaHHBIM Kypc ydamqumecss HM3y4daroT II0CJIE Kypca XWUMHMM OCHOBHOW IIKOJIBI,
KOTOPBIM HAMNPABJICH HA YCBOCHUE BAXHEUIINX XUMUYECKUX MOHATHN, XUMUYECKON
CUMBOJIMKH U OCHOBHBIX 3aKOHOB XMMUHU. B OCHOBHOM 1IKOJIE yyaluecs mpuoopenu
3HaHUS O HEOPraHWYECKUX ¢ OpPraHUYECKUX BEIECTBAX, NPUMEHIEMBIX B
MOBCE/IHEBHON JKW3HU WU B TMPOMBIIUICHHOCTH, a TaKX€ YMEHHS U HaBbIKH
BBITIOJTHEHUS ~ XMMHUYECKOTO  JKCIIEPUMEHTAa U PEIIeHUsI  pPACUETHBIX U
AKCIEPUMEHTANbHBIX 3a/1ad. OHa KOHKPETU3HPYET COAEpKaHUE CTaHIapTa, HAET
pacnpeneneHue  y4eOHBIX YacOoB 1O  pa3feliaM Kypca W PEKOMEHIyeT
MOCJIEAOBATENBHOCTh M3YYEHUS TEM M PA3JEIIOB C YYETOM MEXKIPEAMETHBIX M
BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKHU Y4eOHOr0 Mpoliecca, BO3PACTHBIX 0COOCHHOCTEN
yuamuxcs. B mpennmaraemoil  yuyeOHOW — mporpamMme  omnpeneiéH  MepeueHb
JIEMOHCTpAIIHiA, Ta00paTOPHBIX OIMBITOB, MPAKTHUYECKUX PadoOT.

[Iporpamma BBITIONHSET ABE OCHOBHBIC (DYHKITHH:

1) ungopmayuonno-memoouueckasi QGYHKIHS TO3BOJSET BCEM YYaCTHHKAM
00pa30BaTeNpHOrO TpoIecca MOMYyYUTh TMPEACTaBICHHE O IeNiaX U 3aaayax,
coJlep>KaHuM, OOIIeH cTpaTerun OOy4YeHHs, BOCHUTAHUS U Pa3BUTUS yHalIUXCS
CpPEACTBAMH XUMUHU;



2) opeanuzayuoxHo-nAaHUpyiowas (GyHKIUS TpeTycMaTpUBAaeT —BBIJCIICHHE
ATamoB OOYYEHHs, CTPYKTYpHpPOBaHHE Y4YeOHOTO MaTepuasa, OMpPEIeICHHE ero
JOTUYECKOW  TOCIIEOBATEIbHOCTH,  KOJHMYECTBEHHBIX M Ka4eCTBEHHBIX
XapaKTepUCTUK Ha KaXKIOM K3 JTaloB, B TOM YHCIE IS COJAEPKATEIHHOTO
HATIOJTHEHHS POMEKYTOYHON aTTECTAlUN YUaIIUXCS.

[Iporpamma paccuutana Ha 102 waca B X kiacce, U3 pacyera - 3 y4eOHBIX
yaca B HEAENI0, U3 HHUX: JJISI MPOBEACHUS KOHTPOJIBHBIX - 4 Yaca, MPaKTUIECKUX
paboT -7 yacoB, JTaOOPaTOPHBIX OMBITOB — 16.

Y4eOHbBIN TPeAMET «XUMHUS» OTPaKaeT dJIEMEHTAPHOE COACPKAHNE XUMUYECKON
HaYKH.

OcHoeHbIMU 3a0a4amu XUMUICCKON HAYKH SIBIISTFOTCS:

* U3yYEHUE COCTaBa U CTPOCHUS BEILIECTB;

* YCTAaHOBJICHHE 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX CTPOCHUS,

* CHHTE3 BEIIECTB C 3aJJaHHBIMH CBOMCTBAMU;

*MCCIENOBAHNE 3aKOHOMEPHOCTEW XHWMHMYECKHX ITPEBPAILCHUAN U IyTeu
YIPABJICHHS HMH B TICJISIX MTOJYICHHUS HOBBIX BEIIECTB MAaTEPHAIIOB, YHEPTHH.

Hlenamu odyuenus xumuu B 1poPUILHON LIKOJIE ABISIOTCA:

0Cc60eHUe BadiCHeliuux 3Hanuti 00 OCHOBHBIX IIOHSATHUSX M 3aKOHaX XHWMUH,
XUMHYECKON CHMBOJIUKE;

oenadeeme ymeHusMu HaOMIOAATh XUMUYECKHE SIBJICHUS, IPOBOIUTH XUMUYECKUIN
OKCIIEPUMEHT, TIPOU3BOIUTH PACUETHI HA XUMUICCKUX (DOPMYIT BEIICCTB U YPABHCHHMA
XUMUYECKUX PEAKIIHI;

paszsumue No3HABAMENbHLIX UHMEPeCco8 U UHMENLIeKMYaIbHblX CIOCOOHOCTEH
yUYaIlMXCsl B MPOIIECCE MTPOBEICHUS] XMMHUYECKOTO IKCIIEPUMEHTa, CAMOCTOSITEIILHOTO
MPUOOPETEHUST 3HAHMIM B COOTBETCTBHM C BO3HHKAIONIMMH >KW3HCHHBIMH
MOTPEOHOCTIIMU

gocnumaHue 'y y4YallUXCSd OTHOIIEHHWA K XHUMHH Kak K OJHOMY W3
byHIaMEHTATBHBIX KOMIIOHCHTOB €CTECTBO3HAHMS M AJIEMEHTY OOIIEUYEIIOBEUECKOM
KYJIBTYPHI;

npuMeHeHue NOJNYYeHHbIX 3HAHUU U yMeHull IS 0€30TacHOT0  HMCTOJIb30BAHUS
BEII[ECTB U MAaTEPHAIOB B OBITY, CEIILCKOM XO3SIMCTBE M HA MPOU3BOCTBE, PEIICHUS
NPAKTHYECKUX 3a7ad B TIOBCEIHEBHOM KU3HU, TPEAYNPSKICHUS SIBICHUN,
HAHOCAIIUX Bpe 310POBbIO UEJIOBEKa U OKpYXkalollel cpeje.

[Iporpamma mnpemycmaTpuBaeT (QOPMUPOBAHUE Y YyYaIIUXCS OOMICYYEOHBIX
YMEHUH ¥ HaBBIKOB, YHHUBEPCAJIBHBIX CIOCOOOB JIEATEILHOCTH M KITFOUEBBIX
KOMITCTCHIIUA. B 3TOM HampaBlIeHMH TNPUOPHTETAMHU JUIsI y4eOHOTO IIpeaMeTra
«XUMUS SBISIOTCS: MCIIOB30BAHKE /ISl TIO3HAHUS OKPYIKAIOIIEr0 MUPa Pa3TUIHbIX
METOMOB  (HAOMIOMEHUsS, W3MEPEHUs, OIBIThl, OSKCIEPUMEHT), IPOBEICHUE
MPAKTUYECKUX U JTAOOPATOPHBIX PA0OT, HECIOKHBIX IKCIIEPUMEHTOB M OMUCAHUE UX
pPE3yNbTATOB; WCIOJB30BAHUE VISl PEIICHHs] TO3HABATENBHBIX 3a7a4 Pa3TUIHBIX
WCTOYHUKOB WMH(pOpMaIuy, B TOM 4HuCie U cetu MHTepHeT; colmioaeHne HOpM U



MpaBWI MOBEJICHUS B XUMUYECKHX Ja0OpATOPUSX, B OKPYKAIOLIEH Cpejie, a TaKKe
npaBuI 3J0POBOro 00pa3a KU3HHU.

[Ipy u3ydyeHnn XuMUK OOJIBIIIOE BHUMaHUE yJemsieTcs (HOPMUPOBAHUIO YMEHUS
CaMOCTOSITEIbHO W MOTHUBHPOBAaHHO OpPraHM30BaTh CBOK  [I03HABATEIIbHYIO
JEATEIIBHOCTh OT MOCTAHOBKH LEJU O MOJyYEHUs pe3yJIbTara.

CopnepxaHue JaHHOINO Kypca BKJIIOYAET OCHOBOMNOJArarOUIMe XHWMHYECKHE
TEOPETUYECKUE 3HAHWSA, BKIIOYAIOIIME W3YyYECHHE COCTaBa U CTPOCHUE BEIIECTB, B
3aBUCUMOCTH MX CBOWCTB OT CTPOEHHS, KOHCTPYMPOBAHUHU BELIECTB C 3aJaHHBIMU
CBOMCTBAaMU, UCCIEAOBAHNNA 3aKOHOMEPHOCTEW XMMHUUYECKUX MPEBPAIICHUN U IIyTEU
YIPaBJICHUS UMU B LIEIAAX MTOJTYYEHHS BEMIECTB, MATEPUAJIOB, SHEPTU.

dakToNoru4ecKas 4acThb MPOTrpamMMbl BKJIIOYAET CBEJIEHHS 00 OpraHUYeCKUX
BEI[ECTBAX. YYeOHBIA MaTepuall OTOOpaH TakUM 0O0pa3oM, YTOOBI MOXKHO OBLIO
OOBSACHUTh HA JAOCTYIMHOM [UIsl YYallUXCS YPOBHE TEOPETUYECKHE IOJO0KEHUS,
M3y4aeMbl€ CBOWCTBA BEIIECTB, XHWMHMYECKHE IMPOLECCHl, MNPOTEKAIINE B
OKPY’KaIOIIEM MHUpE.

N3ydyeHne opraHmyeckoml XWUMHM OCHOBaHO Ha ydeHun A.M.bytiepoBa o
XUMHUYECKOM CTPOEHUM BELIECTB. YKa3aHHbIE TEOPETHYECKHME OCHOBBI Kypca
MO3BOJISIOT  yYalllUMCSI OOBSCHATH CBOMCTBA M3Yy4aeMbIX BEIIECTB, a TaKKe
0€30I1aCHO HUCII0JIb30BATh 3TH BEIIECTBA U MaTepUaibl B OBITY, B CEJICKOM XO35HCTBE
Y Ha ITPOU3BOJICTBE.

B kypce 10 kmacca m3ydaercs opraHnuecKass XUMHs, TEOPETUYECKYIO OCHOBY
KOTOPOM COCTaBJISIET COBPEMEHHAs TEOPHUS CTPOEHUS OPraHUYECKUX COCIWHEHUH,
MTOKA3bIBAIONIAsl E€IWHCTBO XHMMHUYECKOrO, OSJIEKTPOHHOTO M IPOCTPAHCTBEHHOTO
CTpOEHUS, SIBJICHHS TOMOJIOTMM M HW30MEpHH, Kiaccudukaius W HOMEHKIATypa
OpPraHUYeCKUX COCIUHEHUW. Bech Kypc OpraHnueckod XWMHUU NIPOHU3AH HICEH
3aBUCUMOCTH CBOMCTB BEIIECTB OT COCTaBA M MUX CTPOEHUS, OT XapakTepa
GYHKIHMOHATIBHBIX TPYII, a TakKe TEeHETHYECKUX CBS3eM MeXay KiaccaMu
OPraHUYECKUX COCAUHCHUH.

B nanHoM Kypce cozepxaTcsi BaXKHEHIINE CBEEHUSI 00 OTIENbHBIX BEIIECTBAX
U CHUHTETUYECKHUX MaTepHaliax, O JIEKAPCTBEHHBIX IMpernaparax, CroCOOCTBYIOIIMX
(GbopMHUPOBAHHUIO 3I0POBOT0 00pa3a KU3HU U O0IIEH KyIbTyphl UeJIOBEKa.

B wu3ydueHum Kypca 3HaAuUMTENbHAs POJIb OTBOJUTCA XUMHUUYECKOMY
AKCIIEPUMEHTY, COOTIOCHUIO HOPM U MPABUJT B XUMHUYECKUX JTAOOPATOPHUSIX.

VYcuneHa mpakTUYeCcKash HAMpPaBICHHOCTh MPOrpaMMbl 32 CUET YPOKOB-
MPaKTUKYMOB, YpPOKOB- OOOOIIEHWII | 3aKpEeIJICHUH; YpPOKOB, MOCBAIIEHHBIX
U3YYEHUIO0 OCHOB XUMHUYECKUX MPOU3BOICTB.

VYcuiieHa mpakTHYecKasi, BaJ€OJIOTMYECKass U JKOJOTHYECKas COCTABIISIOLINE
y4e0HOM TIPOTPaMMBI.

[TpomexyTounass arrectanus 1o xumuu B 10 Kiacce He MNpeaycMOTpeHa
JIOKaJIbHBIM aKTOM TMMHa3WM, HO B KOHIIE M3YYEHHsS Kypca OpPraHMYECKOW XUMHUHU
peyCcMOTpEeHa KOHTPOJIbHAs paboTa B popme TecTa.



TPEBOBAHUSA K YPOBHIO YCBOEHUA MATEPUAJIA YYEBHOI'O
HPEIMETA «XUMMUSA»

B pesynbTaTte u3ydeHust XMMUM Ha MPOPUIBHOM YPOBHE YUCHHUK JOJIKEH

3HATH / IOHUMATD:

POJib XUMHUH B €CTECTBO3HAHUM U €€ CBSI3b C IPYTUMU €CTECTBCHHBIMU HAyKaMH,
3HAYCHUE B KU3HH COBPEMEHHOTO OOIIECTBA;

Ba)KHelIlIMe XUMHYECKHE TMOHSATHSI: BEIICCTBO, XUMUUYCCKUNA DJIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB M MOJEKYJ, WOH, paJuKaj, auIOTPONUs, TMOpUIUA3alUs
aTOMHBIX OpOUTaNel, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJb, MOJIApHas
Macca, MOJISIpHBIH OOBEM,  YIJIEPOIHBIM CKeJeT, (QYHKIMOHAIbHAs Tpymia,
rOMOJIOTHSI, CTPYKTypHass W TPOCTPAHCTBEHHAs W30MEpHS, HHAYKTUBHBIM U
Me30MepHBIN 3P deKThl, 3aeKkTpodu, HyKIeo(dus, OCHOBHBIE THUIIBI PEAKIUA B
OPraHUYECKON XUMUH;

OCHOBHbIE 3aKOHBI XMMHMHU: 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB, MIEPUOINICCKUI
3aKOH, 3aKOH MTOCTOSTHCTBA COCTaBa, 3aKOH ABOTajpo,

OCHOBHbI€ TEOPHMH XHUMHMH: CTPOCHHS aTOMa, XMMHYECKOW CBSI3HM, CTPOCHUS
OpraHUYECKUX COCTUHEHUH (BKIIIOUAs CTEPEOXUMUIO);

KJIacCU(PUKANUIO 1 HOMEHKJIATYPY OPraHUYECKUX COCTUHEHUN;

NPHPOIHbIE HCTOYHUKH YIJI€BOJOPOIOB U CIIOCOOBI UX MepepadOTKH;

BellleCTBA U MaTEePHAJIbI, IIMPOKO UCMOJb3yeMble B MPAKTHKE: OPTaHUICCKUE
KHCIIOTBI, YTJEBOAOPOMABI, (EHOJ, aHWIWH, METAHOJ, JTaHOJ, ATHJICHTJIHKOJb,
TIIMIEpUH, (QopMalbIeTu, aleTalIbAeTUu/l, aleToOH, TJII0KO03a, caxapo3a, Kpaxmal,
KJIeTYaTKa, aMUHOKHCIIOTHI, OEITKH, UICKYCCTBEHHBIE BOJIOKHA, KAYYyKH, IJIACTMACCHI,
YKUPBI, MbLJIa U MOIOIIIUE CPEJICTBA;

yMeTh:

HA3bIBATh U3YYCHHBIC BEIIECTBA [0 «TPUBHAIBHOW» U MEXIYHAPOIHON
HOMEHKJIATypaM;

onpeaeasitb: NPOCTPAHCTBEHHOE  CTPOCHUE  MOJICKYJ, OKHCIUTEIh U
BOCCTAHOBUTEIb, TIPUHAJJIC)KHOCTh BEIIECTB K Pa3IMYHBIM KJIacCaM OPTaHMYECKUX
COCIMHEHUI, XapaKTep B3aMMHOTO BIIMSHHS aTOMOB B MOJIEKYJaX, THUITbI PEaKIuil B
OPraHUYECKON XUMUHU;

XapaKkTepu30BaTh. CTPOCHHE W  CBOIMCTBA OPraHUYECKUX  COCAMHEHUH
(YrJIeBoIopoJIOB, CIUPTOB, (DEHOJIOB, aIbACTUIOB U KETOHOB, KAPOOHOBBIX KUCIIOT,
aMUHOB, aMUHOKHCJIOT U yTJICBOJ/IOB);

O0BSICHAITh: PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKHX  COCOUHEHWUH OT
CTPOEHUS UX MOJIEKYJ;

BBINOJIHATHL XMMHYECKHIl IKCIEPUMEHT: IO PACIO3HABAHUIO OPTaHMYECKUX
BEIIECTB; MOJYYCHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIMXCA K M3YYCHHBIM KJIaccam
COCIUHCHUM;

NPOBOAUTH PACUYETHI 110 XUMHYECCKUM (HOpMYyJIaM U YPAaBHCHHSIM PEaKITUH;



OCYLIECTBJIATH CAMOCTOSITENIbHBIM TMOWCK XUMHUYECKOW uHPOpMauu ¢
UCIIOJIb30BAHUEM DPA3JIMYHBIX HCTOYHUKOB (CIPAaBOYHBIX, HAYYHBIX W HAy4YHO-
NOMYJISIPHBIX HW3/IaHUM, KOMIIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB WHTepHeTa);
UCIIOJIb30BaTh  KOMIBIOTEPHBIE TEXHOJOTUUM i 0o0paboTKM U  Mepeadu
uH(pOopMaIuu U e€ MPeCTaBICHUS B Pa3IUYHBIX (HopMax;

HCNOJIb30BATHL TNPUOOPETEéHHBbIE 3HAHMS W YMEHHUSI B TMPAKTHYECKOM
NeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HU JIJISA:

* TIOHMMaHHS TJIOOAIBHBIX MPOOJEM, CTOSIUX TEPE]  YeIOBEUECTBOM:
AKOJIOTUYECKUX, IHEPTETUUECKUX U ChIPhEBBIX;

*00BSICHEHUS XUMHUYECKUX SIBJICHUM, MPOUCXOJAIIMX B MPUPOjJE, OBITY UM Ha
IIPOU3BO/ICTBE;

* DKOJOTUYECKHU I'PAMOTHOTO MOBEJAEHHUS B OKPYKAOLIEH CPELE;

* OIICHKM BJMSHUS XUMHUUYECKOTO 3arps3HEHUS OKpYXKalIed cpeabl Ha
OpraHW3M YeJIOBEKA U JIPYTUE KUBBIE OPTraHU3MBI;

« 0e30macHoi paboTHI C BEIIECTBAMHU B JIaDOpaTOpuu, OBITY M Ha IPOU3BOJICTBE;

* ONpenesiecHUs BO3MOXKHOCTU TMPOTEKAHUS XMMHUYECKUX IMPEBpAIlCHUN B
Pa3JIMYHBIX YCIOBHIX U OLICHKU UX MOCJEICTBUM;

*pacro3HaBaHus U UACHTU(PUKAIIMKI BAXKHEUIIIUX BEUIECTB U MAaTEPUAJIOB;

*OLICHKH Ka4€CTBA MUTHEBOW BOJIbI M OT/IEIbHBIX MUIIEBBIX IPOIYKTOB;

* KPUTUYECKOW  OLIEHKH  JIOCTOBEPHOCTH  XUMHYECKOM  uH(OpMaIuu,
MOCTYMNAIOIIECH U3 Pa3TuYHBIX HCTOYHUKOB.

COAEPXAHHUE YYEBHOI'O ITPEIMETA «XUMMWSD»

Paznea |.
Teopernyeckne 0CHOBbI OpraHnyeckoii xumuu (144)

Tema 1. BBeeHne B OpraHu4ecKyr0 XuMuio (24)

Opranuyeckue BeniecTBa. Opranuyeckas xumusi. IIpeamer opraHuydeckoit
xuMuu. OTIWYUTENIbHBIE OCOOCHHOCTH OPraHWYECKHX BEIIECTB W HMX pEeaKIui.
Hctopust 3apoKIeHUS U Pa3BUTHS XUMUMU.

JlaGopaTopHublii  onbIT. OmnpeneneHne yriaepoja ¢ BOAOPOJAa U COCTaBe
OpPraHUYECKOrO BEIIECTBA.

Tema 2. Teopusi cTpoeHuUsi OPraHUYecKUX coequHeHni (3 u)

Teopus xummueckoro ctpoenus A.M. bytiepoa. Passutue Tteopuu
XUMUYECKOTO cTpoeHusi. COBpeMEHHbIE MPEACTaBICHUSI O CTPOCHUU OPTaHUYECKUX
coenuHeHud. M3omepel. M3oMepuss. OMIupUYECKUe, CTPYKTYpHBIE, JJIEKTPOHHBIC
dopmynbl. Mogenu MONEKya OpraHHYecKux coenuHeHuil. JKu3Hp, HayudHas u
obmecTBeHHas nesaTenbHOcTh A.M. bytnepoBa. 3nauenne teopun A.M.bytieposa
JUISL pa3BUTHUSL OPTaHUYECKON XUMHUHM U XUMUYECKOTO TPOTHO3UPOBAHUS.



JMemoncTpamuu. O6pa3ipl OpraHnYECKUX BEIIECTB U MATEPUAJIOB U U3/ICIUN U3 HUX.
Mogenu MoJIeKy1 OpraHU4YECKUX BEILIECTB.

Tema 3. Oco0eHHOCTH COCTaBa, CTPOCHUS M CBOMCTB OPraHUYeCKHUX
COeUHEHUM.
(6 1)

DNEeKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHHE OPraHMYECKUX COEIUHEHUU.
['uOpunuzauusa aromubix opoOurtaneil. Ilpoctas u kpatHas cBs3u. MexaHu3m
oOpa3oBaHMs KOBaJIEHTHOW CBs3H. ['oMonornueckuit psii. MeToabl HCCleAOBaHUS
opraHudeckux coeauHeHui. Krnaccudukaimss ¥ HOMEHKJIATypa OPTraHMYECKHX
COeIMHEHUN
IIpakTnueckas padora Ne 1. «KauecTBeHHOE ompeneneHue yriepoaa, BOAoOpoaa 1
XJIOpa B OPraHUYECKUX COCTUHEHUSIX)

Tema 4. Teoperuyeckue 0CHOBbI, MEXaHU3MBbI M 3AKOHOMEPHOCTH NPOTEKAHUS
peaknuii OpraHuvecKux coeqnuenni (3 1)

Teopetnueckrne OCHOBBI NMPOTEKAHMsI OpraHMYECKUX peakuuil. OcoOeHHOCTH
IPOTEKaHUsl peaKuil OpraHnyeckux coequHeHui. CrocoObl pa3pbiBa KOBAaJEHTHBIX
CBA3€H W MEXAaHM3Mbl OpPraHWYecKHX peakuui. CKOpOCTh XUMHYECKHUX PEaKIMil.
Knaccudukanus opraHn4eckux peakuui.

JMemoHncTpauuu. IlnaBnenue, oOyriMBaHHE W TOPEHUE OPraHMYECKUX BEIIECTB.
PacTBOpUMOCTE OpraHNYECKUX COEIMHEHUH B BOJIE U HEBOJHBIX PACTBOPUTENSX.

Paznea 11
Kiaacconl oprannyeckux coeqnaenui (51 yac)

YraeBoaopoanl (26uacos)
Tema 5. Asmparuueckue yriieBoaopoast (17 yacon)
[IpenenbHble  yraeBoAoponbl: ankaHbl. (CTpoeHHME MOJIEKYJ — aJKaHOB.

I'omonornueckuit psa. Homenknarypa u nzoMmepusi. @usndyeckue CBOWCTBA aJIKAHOB.
XUMHYECKHE CBOMCTBA ajKaHOB. Haxoxnenue ankaHoB B npupone. llomydenue u
PUMEHEHUE ANTKAHOB. DKOJOTMYECKast POJIb FAJION€HIPOU3BOIHBIX AJIKAHOB.

Henpenenbubie yrinesogopoasl. 'oMoOI0ru 1 n30Mepsl.

Ankenbl. CtpoeHue  MmoJiekyd. @Pusnueckue  cBoicTtBa.  M3omepus.
Homenknarypa. Xumnueckue cBoucrtBa. IlpasBunmo B.B. MapkoBHuKOBa.
[TomuaTunen. llonyyeHne u npuMeHEHNE aJTKEHOB.

Ankaauensl. Ctpoenue. CpoiictBa. I[Ipumenenune. Me3omepHbiit 3¢ deEKT.
[Tpuponnbiii kayuyk. CHHTETUUECKUN KayuyK. Pe3nHa.

Anxunbl. M3omepus u HoMmeHkiatrypa. CtpoeHue wmoiiekya. CBolcTBa.
[lonyuenue. [Ipumenenue.

JemoncTpanuu. [lonrBep:xieHre Ka4ECTBEHHOTO COCTAaBa BBICIIMX YIJIEBOAOPOIOB.
[lonyueHne sTuEHA, €ro B3aMMOJCHUCTBHE C PACTBOPOM IE€PMAHraHaTa Kalus WU
OpomHoOI1 Bofoii. ['openne rtuniena. Ilonyuenue aneTuieHa KapOUMAHBIM CIOCOOOM,



B3aMMOJICHCTBUE C PACTBOPOM I€pMaHraHatra Kaiausi U OpomMHON Boaoul. ['opeHue
anetmiena. O0pasibl NPUPOJTHOTO U CHHTETUYECKOTO KaydyKOB.

IIpakTuueckasi pabora Ne 2. [TosyyeHue 3TuI€Ha U U3YYEHHUE €T0 CBOMCTB.
Jlabopatopubie onbIThl. 1. COOpka NIAPOCTEP)KHEBBIX MOJEJIEH alaKaHOB. 2.
N3yueHue CBOKCTB Kay4dyKa

Pacuetnpie  3amaun. Haxoxkmenme  MONEKyJIsapHOM  (opMynbl  BeliecTsa,
HaXOJAIIErocs B ra3000pa3HOM COCTOSTHUU

KonTpoasnasi padora Ne 1. o Teme «AnudaTruueckue yrieBo10pOab.

Tema 6. Annuukiandyeckue yriaeBoaopo/sl (1 yac)
Huxnoankanel. CTpoeHHE MOJEKYJ, TOMOJOTHYECKUA psAll, (HHU3NUECKUE
cBolcTBa. XuMHUYecKHe cBoicTBa. KoH(popmaIus UKI0aIKaHOB.

Tema 7. ApomaTuueckue yriaeBoaopoasbl (5 yacoB)
benzon. Ocobennoctn ero crpoenus. Dusnueckue CcBOICTBA. ApEHBI,
TOMOJIOTUYECKHUN psii. BeH30i, ero XuMuyeckue CBOMCTBA M CHOCOOBI MOJYYEHHS.
[Ipumenenue. I'omomorm Oen3oma. OcoOEHHOCTH CBOMCTB Tojayoja. CTupod.
OpueHTupytolee AecTBre 3aMecTUTeNel B O€H30JbHOM KoJblie. buonornueckas
aKTUBHOCTH ['eHeTHUecKas CBA3b yrieBoAOpOI0B. [[puMenenue yrieBonopoIoB.
HMemoHncTpanuu. OKUCIECHUE TOTYyoa.

Tema 8. IlpupoaHbie HCTOYHUKHU YIJIEBOAOPOA0B (3 yaca)

Hedts. Hedrenponyktel. Ileperonka. Kpekunr. JleToHanmoHHasi CTOMKOCTh
O€H3MHaA.

Kokcoxumuueckoe npousBoactBo. [IpoOiaembl mosydyeHHs *KUAKOTO TOIIIMBA
U3 YIJISL.

[TpupoaHbIii ¥ MOMYyTHBIN HEPTSIHON Ta3bl. DKOJIOTHUECKHE ACTIEKThI JOOBIYUH,
nepepabOTKU U UCIIOJIb30BAHUS TOPIOUMX UCKOTIAEMBIX.
HNemoncTpanuu. Komnexkuust «Hedptb 1 HeQTenpoayKTh».
JlabopatopHblii onbIT. O3HakomiIeHHE ¢ oOpa3uamMu HedTH, KAMEHHOTO YIS U
MPOYKTaMHU UX TIEpepadOTKH.

Kucaopoacoaep:kaiue opranuyeckue coequnenns (25 uyacon)
Tema 9. Ciuprthl. @enounl. Ipocroie 3¢pupol (8 yacon)
Knaccudukanus,  HOMeHknaTypa, u3oMepus  cnuptoB  [IpenenbHbie
OJIHOATOMHBIC CHUPTHL. ['omonornueckuii psig. CoctaB, cTpoeHHe U (PU3HMUYECKHUE

CBOMCTBAa. XMMHUYECKUE CBOMCTBA OJHOATOMHBIX CHUPTOB. CHUPTBI U 310POBBE.
CrnupTsl B )KU3HU YEJIOBEKA.

[Ipocteie a¢upsl. CocTaB, CBOICTBA, IPUMEHEHHE, TIOTYyUYEHHE.

MHoOraroMHble CHOUPTHL. ODTUJIEHIJIMKONbL, TiuuepuH. CocTtaB, CTpOEHHE,
CBOMCTBA, NpUMeHEeHNe KauecTBeHHbIE peaKIInH.



@eHoBI: COCTaB, CTPOCHUE, CBOMCTBA, NpUMEHEHNE. TOKCUYHOCTh. M30Mepust.
[InpokarexuH, pe30pUrH, THAPOXUHOH.

HMemoncTpanuu. CpaBHEHHE CBOMCTB CHUPTOB (TOpEHHME, PaCTBOPUMOCTH B BOJE,
B3aMMOJICUCTBUE C HATPUEM) B TOMOJOrMYeckoM psiay. lloiydeHue IUITHUIOBOTO
a¢upa. B3aumopeiictBue riaunepuHa ¢ Hatpuem, ruapokcuaom meau (II). IN'openue
[JIMLEPUHA.
PacTtBopuMocTh (QeHona B BOJE U IeNoYax MpU OOBIYHOM TeMIiepaTtype u
HarpeBaHUM; B3aMMOJICWUCTBUE TIHUIEPUHA C HATPHEM; BBITECHEHHE (eHoma wu3
deHonsATa HATpUA YrOJBHOW KHCIOTOM. B3ammopeiicTBue QeHona ¢ pacTBOpOM
xnopuna skene3a (III) m Opomuoit Bomoi. bakrtepurugHoe nelricTBue ¢eHomna
(cBepThIBaHUE O€JIKa B €TI0 MPUCYTCTBUM).
JlabopaTtopHblie onbIThI. 1. Peakius OKUCICHUSI STUIOBOIO CIIMPTA OKCHUIOM MEIH
(II). 2. W3yueHue (HU3MYECKUX CBOWCTB TIIULEPHHA (BA3KOCTh, JIETY4ECTb,
pacTBOPUMOCTH B Bojie). B3aumoneiictBue raunepuna ¢ rugpokcuaom meau (I1). 3.
PactBopenue (peHona B Bojie M u3ydeHue ero cBoMcTB. KauecTBeHHbIE peakuu Ha
dbenom.

Tema 10. Anbaernabl U KeToHbI (64acoB)

Anpaerunpl. Krnaccudukanus, HOMEHKJIATypa M OCOOCHHOCTH CTpPOCHUS.
["'oMosoruuecKkuii psii IpeaesIbHbIX AJIbJIETUI0B. XUMUYECKHE CBOKMCTBA aJibJETUI0B.
KauectBennbie peakiuu. opmanbaeru, aleTaibIerul, akpoiaeut. [[pumenenne u
MOJIyYeHHUE aJIbJIETUOB.

KeroHnbl. ALIETOH: CTpOEHKE, CBOMCTBA, MOJYYEHUE, MPUMEHEHUE.

I'eneTnueckas CBA3b YIJIEBOJIOPOAOB, CHUPTOB U AJIbJIETUIOB.

JeMoncTpanuu. BzaumopeiictBue Qopmanpaeruja ¢ aMMHAYHBIM  PaCTBOPOM
okcupa cepedpa u ruapokcuna menu (II). KauectBennsie peakiuu Ha ambIeruibl C
bykcuHcepHUCTON KucaoTOM. [lomydyeHue YKCYCHOro aiplerua OKHUCIECHUEM
ATUIIOBOTO crupTa. PU3NYECKHe CBOMCTBA alleTOHA.

Jlabopatopubie onbiThl. 1. Oxucienue ¢opmalibieruia aMMHAYHBIM PacTBOPOM
okcunma cepeopa (I). Peakmusa anerampaeruna ¢ ruapokcugom wmeau  (I11). 2.
Oxucienne crnupra B anbaerua. 3. BsaumogeiictBue ¢opmanbaeruia ¢
(yKCHHCEPHUCTOMN KUCIOTOM.

Tema 11. Kap6oHoBbI€ KHCJI0THI M CJI0:KHBIE dupbI (11 yacos)

OIHOOCHOBHBIE HACBIIICHHBIE KapOOHOBBIC KHUCIIOTHI (CTPOCHHE, H30MEPHS,
HoMeHKIarypa). Kmaccubukarmss kKapOOHOBBIX KHCIOT. XHMMHYECKHE CBOMCTBA H
IOJy4YeHHEe OJHOOCHOBHBIX HACHIIMICHHBIX KapOOHOBBIX KHUCIOT OTAeIbHBIE
IPEICTaBUTENN OJHOOCHOBHBIX MPEIEIbHBIX KAPOOHOBBIX KUCIOT. MBLIA.

HenpenenbHble OJHOOCHOBHBIE M JBYXOCHOBHBIC KapOOHOBBIE KHCIIOTHI.
ApomaTH4eCKUE KUCIIOTBHI.

Crnoxnble 3QUpbl KapOOHOBBIX KHCJIOT: COCTaB, HOMEHKJIATypa, CBOWMCTBA,
npuMeHeHnne. J(UpHbIe Maca.

I'eHeTnyeckast CBsA3b MEXAY YIJIEBOJOPOJAMHU, CIHMpPTAMH, adbJCTHIaMH H
KapOOHOBBIMH KHCJIOTAMH.



JMeMmoHcTpauuu. OIMbBITE, WUIIOCTPUPYIOIIME XUMHUYECKHE CBOMCTBA YKCYCHOM
KUCHOThl. CBOWMCTBa YKCYCHOW M MYPaBbMHOM KHUCJIOTBI KaK 3JEKTPOJIUTOB.
OTtHollleHne KapOOHOBBIX KUCIOT K OPOMHOM BOJIE U pacTBOPY MEpMaHraHaTa Kajusl.
[TonyueHne OeH30MHOM KUCIOTHI M3 OeH3ambaeruaa. Bo3ronka 6€H30MHOM KUCIOTHI.
[Tonyyenue n300yTUIOBOTO 3PUpa YKCYCHON KUCTOTHI.

JlabopaTopHbIii onbIT. B3auMoeiicTBUE 0JEMHOBOM KUCIOTHI C OPOMHON BOJOM.
IIpakTuyeckas padora Ne 3. [lomyueHue u cBolicTBa KApOOHOBBIX KHCIIOT.
IIpakTnyeckas padora Ne 4. «PemeHne SKCIEpUMEHTAIBHBIX 337a4 MO TEME
«CnupTthl, (EHOJIBI, aNTbJIETUIbI, KAPOOHOBBIE KUCIOTHI»

Koutpoabnass padora Ne 2. no teme «Kucnopoaconepxamiye OpraHMuecKue
COECTMHEHUS»

Pazgen ||
BenrecrBa skuBbIX KJIeTOK (24 yaca)

Tema 12. Kupsi (24)

[Tonarue o nununpax. JKupel — TPUTIIHIEPUABL: COCTAaB, CTPOECHHUE, CBOMCTBA,
kinaccudukanua. [IpombinuieHHBIH TUAPOIN3 *Kupa. JKUpbl B KU3HU 4YeJIOBEKa U
yesnoBedecTBa. JKUphI KaK MUTATENIbHbIE BEIIECTBA.

JemoncTpanun. PacTBOPUMOCTh KUPOB B PACTBOPUTEINAX PA3IUYHON MPUPOJBIL.
OO6HapykeHUE B paCTUTEIBLHBIX MacjaaxX HeMmpeaeTbHbIX KapOOHOBBIX KUCIIOT.
Tema 13. YraeBoanl (7 1)

Knaccuduxanus yrieBooB u posib GOTOCHHTE3a B UX 00pa3oBaHuu. [ mroko3a.
CrpoeHue, CBOMCTBa, paclpoOCTpaHEHUE B MPHUPOAE, NMpUMEHEHue. Tayromepus.
Momnocaxapuabl. DpykTosa, pudo3a, 1e30Kkcrupudo3a.

HMucaxapuasl. Caxapo3a Kak TMpeacTaBUTENb oJurocaxapuaon. Jlakrosa,
MaibTO3a. [ uaponus.

[Tomucaxapuasl. Kpaxman u raukored. CTpoeHue, CBONCTBA, MPUMEHEHUE,
pacnopocTpaHEHHUE B MPUPO/IE.

[emmrono3a. Cocras, CTpyKTypa, CBOMCTBA, NpuMeHeHre. HuTpaTel u ameraThbl
UEJUTEOJIO3bI. [InpokcunvH. XUTHH.

JMemoncTpanusi. ONbIThL, MOATBEPKIAIOIIME XUMHUYECKUE CBOMCTBA TJIIOKO3bl U
caxapo3bl. TepMHMYECKOE pa3JIOKEHHE JAPEBECUHBl. [ MAPOIN3 LEIUTI0NIO3bl B
MPUCYTCTBUM CEPHOW KUCIIOTBHI.
JlaGopaTopHublie onbIThl. 1. ['uaponus caxapossl. 2. BzaumojeiicTBue kpaxmana ¢
nogoMm. 3. BzaummopeiictBue kpaxmana ¢ rujgpokcupoM menu (II). 4. T'mapponus
Kpaxmarna.

Temald. A3zorcoaep:kaime coeauHenus (6 4)

Amunbl. CocTaB, n30Mepusi, HOMEHKJIATypa U cTpoeHue. ['omonornyeckuid psia.
XHWMUYECKUE CBOMCTBA, IOJyYEHUE U IPUMEHEHUE aMUHOB.



ApomaTuyeckue aMHHbl M UX NPOU3BOJAHBIE. AHWIMH: CTPOEHUE, CBOWCTBA,
MPUMEHEHUE APOMATUYECKUE TETEPOLMKINYECKUE COCIUHEHUS: TUPUIAUH, TUPPOIT:
COCTaB, CTPOCHUE MOJIEKYJI, OCHOBHBIE CBOMCTBA.

TabakokypeHre U HapKOMaHUs — yrpo3a KU3HU YeJIOBEKa.
JemoncTpanun. [lonyyeHne MeTuIaMrHa, €ro TOPEHUE, MOATBEPKIACHUE MIETOYHBIX
CBOMCTB pacTBOpa W CIIOCOOHOCTH K oOpasoBaHuio cojeit. [lomydenue kpacurens
AHWIMHOBOI'O YEPHOI'0 U OKPAIIMBAHUE UM XJIOIKOBOM TKaHH.
IpakTnueckas padora Ne 5. MccnenoBanne CBOMCTB aHWIMHA.

Tema 15. AMunokucaorsl. Ilentuapl. beiakn (54)

AmMunokuciotel. CocTaB, CTpO€HHE, CBOWMCTBAa, HOMEHKIJIATypa, H30MeEpus,
roMosorudeckuid psa. Ontuyeckas uzomepus. OOpa3oBaHuEe OUIMOJISIPHOTO HOHA.
PacnpocTpaHeHre aMHUHOKUCIOT B NPHUPOJE, HUX TMOJIYyYEHHE U MPUMEHECHUE.
HeiitpanbHble, OCHOBHBIE W KHCJIOTHBIE aMHUHOKHUCIOTHL. AMQOTEpHBIE CBOWMCTBA
aMUHOKHCJIOT.

Knaccudukanus u mpocTpaHCTBEHHOE CTpoeHue OenkoB. Haxoxaenuwe B
npupoje u Ouosiornyeckas poiab. Meroabl U3y4eHHUs! CTPYKTYypbl OenkoB. duszmko-
XUMHUYECKHE CBOMCTBA OENKOB M MX CcHHTe3. KauecTBeHHbIE peakinu Ha OEJKH.
Wucynun, reMoraoOvH, JTU30IUM, KOJIJIareH.

XUMHUYECKHE TMPOLECChl B JKUBBIX OpraHW3Max. bHOJIOTHYECKH AaKTUBHBIE
BellecTBa. XuMmus U 3710poBhe. [IpoOiembl, CBsS3aHHBIE C TPUMEHEHHEM
JIEKapCTBEHHBIX MPEMapaToB.

JMemoncTpamum. Jlenarypanus OenkoB 1oj jJedcTBueM (¢eHona, GdopmainHa,
KHCIIOT, HarpeBanus. Mojenu OeIKOBBIX MOJICKYJI.

IIpakTnueckass padora Ne 6. PemieHue 3KCepUMEHTAIbHBIX 3a7ad IO TEME:
«BelecTBa )XUBBIX KIETOKY.

Tema 16. HykijenHoBbIe KHCJI0THI (4 yaca)

ITuppon. Iupuaun. [IupuMUIMHOBBIE U NTyPUHOBBIE OCHOBAHUSA, BXOISIIUE B
COCTaB HYKJIEMHOBBIX KHUCJIOT. [[oOHSATHE O HYKJIEMHOBBIX KHCJIOTaX Kak NPUPOIHBIX
owmonomumepax. PHK u JIHK, wux MecToHaxoXJaeHHE B JKMBOM KIETKE H
ouonornueckue (pyHkuuu. CTpoeHHE MOJIEKYJ HYKJIEWHOBBIX KHCJIOT: a30TUCTHIC
OCHOBaHUs, HyKJIeoTuAbl. [IpuHiun kommuemenTapHoctd. OOLMe npeacTaBIeHus o
crpykrype HHK. Pegymnukamus JIHK. Poib HyKI€MHOBBIX KHCIOT B OMOCHHTE3€
Ooenka. Marpuunsle, pubocomusle, TpancnopTHele PHK.  Tpanckpumnuus.
Tpancnsuns. Tpumietnsiii reHeTHueckuii kon. cropus otkpsitus cTpykTypsl JJHK.
CoBpemeHHble npeacTasieHus o poiau U pynkuusax JJHK

KontpoabHasi padora Ne 3 . no reme «BemiecTBa )KUBbIX KIETOK»




Paznea |V
Opragnyeckass XuMHAA B JKU3HU YegoBeka (16 4)

Tema 17. BoicokoMoJieKyJIsipHbIe coeauneHust (6 1)

OOmue TOHATHS O CHUHTETUYECKUX BBICOKOMOJICKYJSIPHBIX COCIUHEHUSX:
MOJINMEP, MAKPOMOJIEKYJIa, MOHOMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIHH,
reoMmerpuueckas (opma Makpomoiekyn. dusmueckue W XUMHYECKHE CBOMCTBA
nomumepoB.  Knaccubpukanusa  momumepoB.  Peakumu — monmMmepusauudud U
MOJINKOHJIEHCAlUA. MeXaHu3M peakluuy noiaumepusanuu. CHHTETHYECKHE KaydyKH:
OyTaqueHOBBIM M JUBUHUIOBBIM. CUHTETHUECKHE BOJIOKHA: alleTaTHOE BOJIOKHO,
JJABCAH M KaMpOH; IUIACTMACChl: MOJHMATHICH, MOJWBUHUIUIXJIOPH, MOJUCTUPOIL
[IpakTyeckoe HCIONB30BAHUE IIOJMMEPOB M BO3HUKIIME B PE3YJIbTATE 3TOrO
AKOJIOTHYECKHE MpooOsieMbl. BTopruHas nepepaboTka MoJIUMEPOB.

Komnosnmmonnsle  martepuansl. Kpacku, Jlaku. Kien. Kpacurenn.
Oprannyeckne KpacuTeNu.

JMemoncTpanuu. OOpa3ipl MIACTMACC, CHHTETHYECKUX Kay4yKOB M CUHTETUYECKUX
BOJIOKOH (kosutekuuu). IIpoBepka IractMacc, CHHTETHYECKUMX KaydyyKOB M
CUHTETUYECKUX BOJIOKOH (Kkoyuiekuuu). IIpoBepka miacTMacc Ha 3JIEKTPUUYECKYIO
IpOBOAMMOCTb. (CpaBHEHME CBOMCTB TEPMOIUIACTUYHBIX W TEPMOPEAKTUBHBIX
nonumepoB.  llomumepuzanmss  ctupona.  Jlemonumepusanuss — HOJHCTUPOJIA.
[TonyueHre HUTEN U3 KalpOHOBOM CMOJIBI MJIM CMOJIBI JIABCAHA.

JlaGopaTopHblie onbIThl. 1. M3yueHne CBOMCTB MOIMATHIICHA (TE€PMOILIACTUYHOCTH,
TOpIOYECTH, OTHOIIEHUS K pacTBOpaM KHUCIOT, MIENOYeH, OKUCIHTENsIM). 2.
PacninaBiieHue KarpoHa U BBITATMBAHUE U3 HETO HUTEU

IIpakTnueckas padora Ne 7. Pacnio3HaBaHue miacTMacc U BOJIOKOH.

Tema 18. I[IpomblljieHHOE POU3BOACTBO OPraHUYeCKUX COeTUHEHU N
(24)
XUMHAYECKasi ~ TEXHOJIOTHUS. Marepuansl. IIponyxrsl. ITpoMBILIITIEHHBIH
OpraHu4eckui cuHTe3. I IpoMbIIEHHOE POU3BOICTBO OPTraHUYECKUX COCTUHEHUN.
[Ipon3BoACTBO METAHOMIA U 3TAHOJIA.
Tema 19. 3amuTa okpy:kamwiiei cpeabl OT BO3AeiiCTBUS
BpeIHbIX OPraHn4YecKux BemecTs (2 1)
Okonorus. lloHsiTMe O  XUMHUYECKOM  AKOJOTMH. XHUMHUYECKHE  OTXO/IbI.
YrieBonopoasl, BpEAHBIE I 300POBbs YENOBEKA. BiausHNe HAa OKPYKAIOLLYIO CPERY
MPOM3BOJHBIX  YII€BOAOPOAOB. KOMIUIEKCHBIM  XapakTep BO3ICHCTBUS  Ha
OKPYXAIOIIyI0 Cpely M TMOMYyJSALMH >KUBBIX OCO0EH pa3Iu4HbIX OPTaHMYECKHX
BemecTB. (CnocoObl  yMEHBIIEHUS HETaTUBHOTO BO3JCHCTBUS Ha MPUPOILY
OpPraHUYEeCKUX COeAMHEHUHU. [IpOayKThI 4EI0BEUECKOU, NEATENBHOCTH - MCTOYHMK
3arpsi3HEHUI OKpYysKarotiei cpessl. [lonsTue o xemohoobum.



Tema 20. O0001IeHHE ¥ cUCTEeMATU3ALMS 3HAHUIA M0 KYPCY OPraHu4ecKoii
XUMHUH
(3 yaca)
Pemenne pacueTHbIX 3a7a4 3a Kypc opraHn4eckoil XumMuu. OCoOOEHHOCTH CTPOEHUSI U
CBOMCTB U3YYEHHBIX KJIACCOB OPraHUYECKUX COCIUHEHU, U30MEPUS U
HOMEHKJIaTypa.
KonrpoabHast padora Ne 5. utoroBast 1o Kypcy OpraHM4e€CcKol XuMuu

YYEBHO-TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O
HNPEIMETA «XUMMUS»

KosauuecTBo B Tom umede:
Ne Tema NPaKTHYeCKHe | KOHTPOJIbHbIE
Hacos padoThI padoThI

1 14

Benenue B 2

OpPTaHHYECKYIO XHMHIO

Teopus crpoeHus 3

OpraHHYECKUX

COE€IMHEHUN

Oco0eHHOCTH COCTaBa, 6

CTPOEHUS U CBOMCTB 1

OpPTaHHYECKHUX

COeTMHEHNN

TeopeTnyeckue OCHOBBI, 3

MEXaHU3MBI U

3aKOHOMEPHOCTH

MPOTEKAHUS PEaKIUit

OpPTaHHYECKHUX

COeTMHEHNN
2 ol

26

AmudaTtudeckue 17 1 1

YTIEBOIOPOIBI

ANUIUKIAYECKHE 1

YTJIEBOJIOPOIBI

Apomaruyeckue 5

YIIEBOIOPOIBI

[TpupoaHbIE HCTOYHUKH 3

YTJIEBOJOPOOB

25

Cnuptel. DeHobI. 8

[Tpocteie adupsI

Anbaeruabl ¥ KeTOHbI 6

Kap6oHOBBIE KHCITOTHI U 11 2 1

CJIO’KHBIE A(PHUPHI




3 24

XKupsl 2

VTI1eBOIbI 7

A3oTcoaepxaiiue 6 1

COCIMHEHUS

AMWHOKHCIOTHI. 5 1

Ilentunpl. benku

HyxkienHOBBIE KHCIOTHI 4 1
4 13

BricokomouiekynsipHbie 6 1

COCMHEHUS

IIpomsllIeHHOE 2

MIPOU3BOICTBO

OpTraHUYECKUX

COCIMHECHU I

3amura oKpyKarouiei 2

Cpelibl OT BO3JEHCTBUSA

BpPEJIHBIX OPraHUYECKUX

BEILIECTB

O6o006menne u 3

CUCTEMAaTH3alMs 3HAHUH 1

10 KypCy OpraHH4€CKON

XUMHUHU

102 gaca 7 yacoB 4 qaca

MNEPEYEHDb JIUTEPATYPbBI U CPEACTB OBYUEHUSA
PaGouast mporpamMma opueHTUpPOBaHA HA UCIIOJIb30BAaHUE YHeOHUKA:

Kysuenosa H.E., TutoBa 1.M., I'apa H.H. I'apa, Xumus. Yue6uuk mis 10 kimacca
00111e00pa30BaTENIbHBIX YUpEKIeHUN (MPOGUIbHBIA YPOBEHB) MO peaakiuen npod.
H.E.Ky3nenoBoii, M.: Benrana — I'pad, 2012.

JIuteparypa s yuurens:

[Iporpammel kypca xumun aiis 8-11 kiaaccoB o01ieo0pa3oBaTeIbHBIX YUPEKIACHHIM. ,
noA penakueit npod. H.E.Ky3nenosoii M.: Benrana-I"pad, 2007.

Paneuxuii A.M. KourtposnbHbie paboTel o xumuu B 10-11 knaccax: mocobue st
yuutend. — M.: [Ipocsemenue, 2006. — 96 c.

I'apa H.H. Xumus: ypoku B 10 ki.: mocobue mna yuurtens. — M.: [Ipocsenienue,
2008. - 11 c.



JlonoJIHUTeIbHAA JTUTEPATYPA ISl YUYUTEs

INabpuensa O.C., OctpoymoB N.I'. Obmast xumus B TecTax, 3aja4ax, ynpaKHCHUSIX.
11 xmacc: Yue6. nocobue myist obmeoOpazoBat. yupexaenuit. - M.: Ipoda, 2004.-
304c.

Panenkuit A.M., I'opmikoBa B.I1., Kpyrnukosa JI.H. JIlugaktudyeckuii Marepuai 1o
xumun 111 10-11 kmaccoB: mocobue ms yautens. — M.: [Ipocsemenue, 2005. — 79
C.

[ImaxoB FO.A. TecTsl no opranndeckoit xumuu. — CapatoB: «Jlunei»,2001.
["aBpyceiiko H.II. [IpoBepounbie paboThl Mo opranudeckoit xumuu: [locobue ans
yuutend. — M:IIpocsemnienue, 1987.

[Mabpuenssn O.C. Xumus 11 kimacc: KOHTPOJIbHBIE M MPOBEPOYHbIE PAOOTHL. —
M.:Ipoda, 2005.

JlonoJIHUTEIbHASA JIUTEPATYPA ISl YUATUXCS
Xumus: Tocobue-penerurop nns noctynawomux B Byssl nog pen. Eroposa A.C.-
M.: @ennkc, 2010.
Xomuenko I'.I1., Xomuenko M.I'. COopHUK 3amady MO XUMHUM IS MOCTYHAIOIIUX B
By3bl.- M.: HoBas BonHa, 2010.
Ky3spmenko H.E. 2500 3amay mo XMMHM C pEIICHUSAMH JJIsi TOCTYHAIOIIUX B
By3bl/H.E.Ky3bmenko, B.B.Epemun. — M.: OO0 «M3narenbckuit gom «OHukc 21
Bek»: OO0 «M3narensctBo «Mup u O6pazoBanuey, 2002.
lNonbnadapo S.JI. COopHuk 3agau u ynpaxkHeHud mo xumuu. — M.: TlpocBemieHue,
1987.
babkoB A.b., TlomkoB B.A.- OOmias u Heopranuueckas xumusi: Ilocobue mis
CTaplleKJIacCHUKOB 1 adbutypuentoB. M.IIpocsemenne, 2004 — 384 c.
Ky3emenko H.E., Epemun B.B Hawama xummm. VYueb. mocobue mis
CTapIIIEKJIACCHUKOB M MOCTyMNaronmx B By3bl.. — M.: [Ipoda, 2006. — 324 c.
Caitr www.fipi.ru
Caiir www.reshuege.ru

Jliist peanu3aiuy MporpaMMBbl JAHHOTO YI€OHOTO TTpeMeTa HEOOXOTUMBI
CIIEIYIOLUE CPeOCcmea 00y4eHus.
1. OGopynoBaHHBIN KAOMHET XUMUHU.
Kommnerorep
MysbTUMEIUATIPOEKTOP
HNuTepakTuBHas nocka
Brixon B MHTEpHET
Mebenb
JlabopaTopHas mocya
Habop nmst u3roToBIeHUs MIAPOCTEPI)KHEBBIX MOETIEH

©ooNOh W

HeoOxoaumblii mepeueHb peakTUBOB U IPUOOPOB ISl MPOBEACHHUS
JEMOHCTPALIMOHHBIX OIBITOB, JJAOOPATOPHBIX OIBITOB U MPAKTUYECKUX padoT.


http://www.fipi.ru/
http://www.reshuege.ru/

IIpunoxenue 1
Kpurepun 1 HOpMBI OLICHKH 3HAHUH M YMEHHUI 00y4aroIuxcs

PesynbraThl O0OydeHMs] XUMHH JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadam
npeaMeTa U TPeOOBAHMSM K €ro YCBOCHHUIO.

Pe3ynpTaThl 00y4YeHUs OLIEHMBAKOTCS IO MATHOAIBHOW cucteMe. llpu onenke
YUHUTBIBAIOTCS CJIEAYIOLIME KAYECTBEHHbIE TTOKA3aTEIN OTBETOB:

* rayOnHa (COOTBETCTBHE M3YUYCHHBIM TEOPETUUECKUM OOOOIICHUSIM);

* OCO3HAaHHOCTh (COOTBETCTBME TpeOyeMblM B HpOrpaMMe  yYMEHUAM

NPUMEHSTh TOJYYSHHYIO HH(POPMALIHIO);

* TIOJIHOTA (COOTBETCTBHE 00BEMY MPOTrpaMMbl U HHGOPMAITUK YICOHUKA).

[Tpu olleHKE YUYWTBHIBAIOTCS YHUCIO M XapakTep OIIMOOK (CYLIECTBEHHBIE WIIU
HECYILIECTBEHHBIE).

CymiecTBeHHble  OMIMOKM  CBSI3aHbl C  HEJOCTAaTOYHOM  INIyOMHOM U
OCO3HAHHOCTBIO OTBETa (HANpUMEp, YUYEHUK HENPAaBWJIBHO YyKa3ajl OCHOBHBIE
IIPU3HAKA TIOHATHM, SIBJICHUM, XapaKTEpHBIE CBOWCTBA BEIIECTB, HENPABUIBHO
chopMyIupoBal 3aKOH, MNPaBWIO U T.I. WIM YYEHUK HE CMOI NPUMEHUTH
TEOpETUYECKHEe  3HAaHMA Ui OOBSCHEHUS U NpEICKa3aHus  sBJICHUM,
YCTaHOBJIEHUS] NPUYMHHO-CJIEICTBEHHBIX CBSA3€H, CpaBHEHUS M KilacCU(PUKAIIU
SIBJICHUM U T. 11.).

HecyuiectBeHHble OMMOKM OMPEACNISIIOTCS HEMOJIHOTOM OTBETa (Hampumep,
yOyLIEHHe U3 BUJA KAKOro-muOo HexapakTepHoro (hakta TMpuU  ONHCAHUH
BelecTsa, npouecca). K HUM MOXHO OTHECTH OTOBOPKH, OMHUCKH, JOIMYIICHHBIC
10 HEBHUMATEJIbHOCTU (HallpUMep, Ha JIBa U Oosiee ypaBHEHHUS peakUuil B MOJIHOM
MOHHOM BHJI€ JIOTYIII€HA OJIHA OIIMOKa B 0003HAUEHUU 3apsiia HOHA).

Pe3ynbrarel 0OyueHUs TPOBEPSIIOTCS B NPOLECCE YCTHBIX M NMHCbMEHHBIX
OTBETOB YYAILUXCS, A TAKXKE IPU BBIOJHEHUHA UMHA XUMUYECKOTO IKCIIEPUMEHTA.

OueHka TeopeTHYeCKNX 3HAHUM
Ommemxa «3»:

OTBET MOJHBIA U MPABUIBHBIN HA OCHOBAHWU W3YUYEHHBIX TEOPHId; MaTepruall N3JI0KEH
B OMNpPEJCICHHON JIOTHYECKOW TMOCIEI0BATEILHOCTH, JIUTEPATYPHBIM SI3bIKOM; OTBET
CaMOCTOSITCIIbHBIHN.

Ommemxka «4»:

OTBET TOJHBIA W TMPABWIbHBIM HAa OCHOBAaHUM W3YUYEHHBIX TEOPHUM; MaTECpUAI
W3JI0KEH B  OINPEACICHHOM JIOTUYECKOW TOCIEIOBATEIbHOCTH, IIPU 3TOM
JIOIYILIEHBI

JIBE-TPH HECYIIECTBEHHBIE ONMMOKU, UCITPABICHHBIC IO TPEOOBAHUIO YUUTEIIS.
Ommemka «3»:

OTBET MOJIHBIA, HO TMpPU H3TOM JOMYII€HAa CYNIECTBEHHAas OIIMOKAa WJIM OTBET
HEIIOJIHBIN, HECBSI3HBIM.
Ommemxa «2».




Ipu  OTBETE OOHAPYKEHO HEMOHMMAHUE YYaIlUMCS OCHOBHOTO COJACpIKaHUS
y4eOHOro Marepuaja WM  JIONYIIEHbl  CYIIECTBEHHbIE  ONIMOKH, KOTOpHIE
yYaluiics He MOXET HCIPaBUTh MPU HABOJSAIIMX BOMPOCAX YUUTEIIS.

Ommemxa «1»:

OTCYTCTBHUC OTBCTA.

OueHkKa 3KCNePUMEHTATbHBIX YMEeHUH

O1neHKa CTaBUTCS HA OCHOBAaHUHU HAOJIOJICHUS 32 yYalllUMCSl U TUCbMEHHOTO OTYETa
3a paboTy.

Ommemxa «5»:

paboTa BBINIOJIHEHA TIOJIHOCTBIO M MIPABUJILHO, CACIAaHbI NMPaBWIbHbIC HAOIIOACHUS U
BBIBO/IbI; SKCIIEPUMEHT IPOBEACH IO TUIAHY C YYETOM TEXHUKH O€30MacHOCTH H

npaBui palbOThl C BEIIECTBAMHU M 00OPYJIOBAaHUEM; MPOSBIEHBl OPraHU3alUOHHO-
TPYJOBble yMeHHUS (MOAJEPKUBAIOTCS YUCTOTa pabodyero Mecra | MOPAIOK Ha
CTOJIE, SKOHOMHO HCIOJIb3YIOTCSl PEAKTHUBBI).

Ommemxka «4»:

paboTa BBINOJIHEHA NPAaBUJIBHO, CIEJIaHbl IMpaBWJIbHbIE HAOIIOACHHUS U BBIBOJBI,
HO 1P 3TOM DKCIIEPUMEHT IPOBEACH HE IMOJHOCTBIO WM  JOIYIIEHBI
HECYLIECTBEHHbIE OUIMOKM B padoTe C BEIIeCTBAMU U 00OPYIOBAHUEM.

Ommemra «3»:

paboTa BBINOJHEHA NPAaBUIBHO HE MEHEE 4YEeM HAMoJOBUHY WIH JONYIIEeHa
CYILECTBEHHAs OIIMOKA B XOJ€ OJKCIEPUMEHTa, B OOBSACHEHUHU, B OQPOPMIICHUU
paboThl, B COOJIOJEHMM TIpaBUJI TEXHUKU O€30MacHOCTH mpu paboTe ¢
BEUIECTBAMM U  O0OpYyJIOBaHUEM, KOTOpas HCIpaBisieTcss M0 TpeOOBaHUIO
YUHTEJIS.

Ommemxa «2»:

JomylieHsl Be (M Oojiee) CyIIECTBEHHBIE OMIMOKM B XOJE€ OKCIEPUMEHTa, B
oObsicHeHuH, B odopmiieHHH paboOThl, B  COOJIOJCHUM TPABUI  TEXHUKH
0e30MacHOCTH TIpU paboTe ¢ BellecTBaMU M 000PYyJAOBaHUEM, KOTOPbIE yUaIluiics
HE MOXET HUCIPABUTH JAaKe MO TPEOOBAHUIO YUUTEIIS.

Ommemxka «1»:

pa60Ta HC BBIIIOJIHCHA, Y YHAIICTOCA OTCYTCTBYIOT OKCIICPUMCHTAJIbHBIC YMCHH.

OuneHka yMeHUil peliaTh IKCIEePUMEHTAIbHbIC 3a1a4U
Ommemxa «3»:

IJIaH pENICHUS COCTaBJICH TPaBWIBHO, TMPABUJIBLHO OCYIIECTBICH IOAOOD
XUMHUYECKUX PEaKTUBOB W OOOPYIOBaHUS, JIaHO IOJIHOE OOBSICHEHHE M CJICJaHbI
BBIBOJIBI.

Ommemka «4»:

IUIAaH PELICHHs] COCTABJIEH TMPaBWIbHO; TMPABUIBHO OCYIIECTBIEH MOAOOD
XUMHYECKUX PEaKTUBOB W 00OPYAOBaHMA, MPU ITOM JOMYLIEHO He Ooyiee IBYX
HECYLIECTBEHHBIX OLIMOOK B OOBSICHEHUU U BBIBOJIAX.



Ommemra «3».

IJIaH PEIICHUS COCTAaBJICH MPABUIBHO; MPaBUIBLHO OCYILIECTBJICH noaobop
XUMHUYECKUX PEAKTUBOB M OOOPYJIOBaHMS, HO JIOMYIIEHA CYIIECTBEHHAs OITMOKA B
OOBSICHEHHH U BBIBOJIAX.

Ommemxa «2»:

JTOoNyIleHbl JaBe (M 0Oojee) CyIIeCTBEHHbIE OIMMOKKM B IUIAHE PEIICHUS, B
noa00pe XUMHUYECKUX PEaKTUBOB U 000PY0BaHUS, B OOBSICHCHUH U BHIBOJIAX.
Ommemxka «1»:

3aJiada HC PCIICHA.

OueHka yMeHHil peliaTh pacuyeTHbIE 3a1a49 1
Ommemra «5»:

B JIOTMUYECKOM PAacCy)KJICHUU U PEIICHUH HEeT OIMOOK, 3aJaya pelieHa
palMOHAIbHBIM CIIOCOOOM.
Ommemra «4»:

B JIOTMUYECKOM PAaCCYy)KJICHUU U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO
3ajlaya  pelleHa HEpalMOHAIBHBIM CIIOCOOOM WIJIM JOMYIIEHO HE Ooyiee IBYX
HECYIIECTBEHHBIX OIIMOOK.

Ommemxa «3»:

B JIOTHYECKOM PacCy)XJCHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIlIeHa
CYILIECTBEHHAs OIIMOKa B MAaTEMaTUYECKUX pacyeTax.
Ommemra «2x»:

UMEIOTCS CYIIIECTBEHHBIE OIMMOKH B JIOTHYECKOM PACCYKIECHUU U PEIICHUH.
Ommemra «1»:

3a/la4a HC PCIIICHA.

OueHka NUCbMEHHBIX KOHTPOJIbHBIX padoT
Ommemxa «3»:

OTBET TOJIHBIM U MPaBUJILHBIN, BO3MOKHA HECYIIIECTBEHHAS OITHOKA.
Ommemra «4x»:

OTBET HETOJIHBIN UK JOIMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIMHUOOK.
Ommemra «3».

paboTa BBINOJIHEHA HE MEHEE YeM HAIOJIOBHUHY, JOIMYIIEHa OJHA CYIIECCTBEHHAS
omMOKa U JIBE-TPHU HECYIIECTBEHHBIE.
Ommemra «2x»:

paboTa BBINIOJIHGHA MEHEE YEeM HAIOJIOBHHY WM COACPKUT HECKOJBKO
CYIIIECTBEHHBIX

OIINOOK.

Ommemxka «1»:

paboTa He BBINOJIHEHA.



