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ILnanupyemsie pe3yJbTaThl 0CBOCHHS Y4eOHOI0 Npeamera

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOyYaroIIUMUCS
IporpaMM CpeaHero oomero o0pa3oBaHUS (JIMYHOCTHBIM, METANpPEIMETHBIM M IPEIMETHBIM).
Hay4Ho-meTou4eckoil 0CHOBOH 11 pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMS POrpaMM
cpeaHero o01ero o0pa3oBaHus SBIAETCS CUCTEMHO-ESTEIbHOCTHBIHN OAXO/.

B cooTBeTCTBUM C CHUCTEMHO-IEATENBHOCTHBIM TIOAXOJOM B CTPYKType JHYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS mpeameTa "Xumus" Ha ypoOBHE CpETHEro OOMIero 00pa30BaHUS BBIIACICHBI
CJIEAYIOLIME COCTaBIIAIOILUE:

OCO3HaHME OOYYAIOIMMUCS POCCHUMCKON Tpa’kAaHCKOM MIEHTHUYHOCTH - TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH M CAaMOOIIPEIEIICHUIO;

HAJIMYHE MOTUBAIUH K 00yUEHUIO;

LIeJICHAMPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOCU JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, MNPUCYIIMMH LEJIOCTHOH CHCTEME XHUMHYECKOTO
o0Opa3zoBaHus;

HaJIN4YMe MPAaBOCO3HAHMSI HKOJIOTUUECKOM KyJIbTYphl U CIOCOOHOCTH CTaBUTH L€ U CTPOUTh
KU3HEHHBIC TUTaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOEHUS MpenMeTa "Xumus'" H0CTUTralTcs B €IUHCTBE yueOHOU
U BOCIIUTATEIbHON NEATETbHOCTH B COOTBETCTBMM C T'YMAaHUCTHUECKUMH, COLIMOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMM M HJleaJlaMH  POCCHHCKOTO TpPakJaHCKOro OOIIecTBa,
NPUHATHIMH B OOIIECTBE HOPMAMH M TPAaBHJIAMH TOBEICHHS, CIIOCOOCTBYIOIIMMH IpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS JTMYHOCTH OOYJaIOIITIXCSI.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHMA Mpenmera "Xumusa" oTpaxaroT c(pOpMHUPOBaHHOCTh
OTIbITA IO3HABATENBHOM U MPAKTUYECKOH NeATETbHOCTH 00YyJaOLIMXCsl M0 peaIn3allui IPUHSATHIX B
00I11eCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) TpakIaHCKOTO BOCITUTAHUS:

OCO3HaHMS OOYYAIOUIMMHCA CBOMX KOHCTHTYLIIMOHHBIX NpaB M 00sS3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOIOPAIKY;

MPEJCTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBWIaX MEXIMYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKON NEATEIBHOCTH MPU CO3JaHUU Y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CTIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTBI JPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) maTpUOTHYECKOT'O BOCIIUTAHHUS:
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[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJICAMIO OTEUECTBEHHOW XHMUH;

YBa)XCHUS K MIPOLIECCY TBOPUECTBA B 00JIACTH TCOPUH U MPAKTUUECKOTO IPUMEHEHUS XMMUH,
OCO3HAHUSI TOTO, YTO JIOCTIIKCHUSI HAYKH €CTh Pe3yJIbTaT JUIMTEIbHBIX HAOIIOICHUH, KPOTIOTIMBBIX
AKCIEPUMEHTAIIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/Ia YUEHBIX U MIPAKTUKOB;

MHTEpeca U MO03HABATEIbHBIX MOTUBOB B MOJYYCHUH H TOCIICIYIONIEM aHAIN3e HHPOPMALIUU
0 TIEPEIOBBIX JIOCTH)KEHHUSX COBPEMEHHON OTCYECTBCHHOM XUMUH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIIMH, CBSI3aHHBIC C XUMUYCCKUMHU SIBICHHUSIMU, U IPUHUMATD
OCO3HAHHbBIE PELICHUS, OPHEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIGHHOCTH;

TOTOBHOCTH OIICHUBATh CBOC IIOBEICHHE M IIOCTYIIKM CBOMX TOBapHIICH C IMO3MIUMA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBHIA ATHX ITOCTYIIKOB;

4) hopMHUpPOBaHUS KYJIBTYPbHI 37J0POBBSI:

MOHMMAaHMs I[IEHHOCTEH 3J0pOBOrO0 W 0O€30macHOro o0pa3a KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJIIOICHHSI TIPAaBUJI O€30MIACHOTO OOPAIIICHHS C BEIIECTBAMH B OBITY, TOBCETHEBHOMN KU3HU
U B TPYAOBOH JESATEIHHOCTH;

MOHUMAaHUSI ICHHOCTH TPaBHJI MHIUBUIYaTbHOTO M KOJUICKTHBHOTO 0€30MaCHOT0 TIOBEICHUS
B CUTYAIHSX, YIPOXKAIOIIUX 370POBBIO U )KU3HH JTIOJICH;

OCO3HaHUsI TOCJEJCTBUII M HENPHATHS BPEIHBIX NPUBBIYEK (YMOTPEeOJICHHS aAIKOTOIS,
HApKOTUKOB, KypeHHs);

5) TpyIOBOTO BOCIIUTAHUS:

KOMMYHHUKATHBHOW KOMIICTEHTHOCTH B  y4eOHO-HMCCIICAOBATEIbCKON  JIEATSIHLHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPYECKOI U IPYTUX BUAX JACATEILHOCTH;

YCTAHOBKM Ha AaKTHBHOE Yy4YacTHE€ B pEIICHWH MPAaKTUYECKUX 3a7ad COLUAIBLHON
HAINpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUIECKOMY H3Y4EHHIO Podeccrii pa3IMuyHOro po/ia, B TOM YKCIIe Ha OCHOBE
NPUMEHEHHS TIPEIMETHBIX 3HAHUH 110 XUMHU;

YBaXXCHUS K TPYLY, JIIOISIM Tpy/a U pe3yabTaTaM TPYIOBOU JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYAJILHON TPACKTOPUH 00pa30BaHus, Oymyie
npodeccun U peanr3anii COOCTBEHHBIX XM3HEHHBIX IUIAHOB C YYE€TOM JMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMHUH, HHTEPECOB M TIOTPEOHOCTEH 00IIEeCTBa;

6) 9KOJIOTHYECKOTO BOCIIUTAHUSI:

IKOJIOTMYECKHU I1e1eCO00pa3HOro OTHOIICHHS K MPHUPOJE, KaK UCTOYHHMKY CYIIECTBOBAHHSI
’KH3HH Ha 3eMIIE;

IMOHUMAHUS TJ100aJBHOTO XapakTepa I3KOJOTHUYCCKUX HpO6J’IGM, BIMAHHUA 3KOHOMHYCCKHX



MPOIECCOB HA COCTOSIHUE TTPUPOJAHON U COLIMATIBLHOM CPEbI;

OCO3HaHMA HEOOXOIUMOCTH HCIOJIB30BAHUS JOCTIKEHHH XMMHUU JUISI PELICHHUS BOIPOCOB
PalMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

AKTUBHOTO HEINPUATHS JEHUCTBUM, NPUHOCALIMX BpEI OKPYKAMOIIEH IPUPOIHOU Cpele,
YMEHUSl IPOrHO3UPOBATh HEOJAroNpUsATHBIE HKOJIOTMYECKUE IOCIEACTBUSA IPEeAPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJu4Mus Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, 3KOJIOIMYECKOM KyJIBTYPBI, OIbITa
JEATCIIBHOCTH ~ DKOJIOTMYECKOM  HAalpaBICHHOCTH, YMEHMsS  PYKOBOACTBOBAaTbCS HMMH B
II03HABATEIbHOM, KOMMYHUKAaTHUBHOM M COLMAIBbHOM MPAKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTU HAYYHOI'O TO3HAHMUSL:

c(OPMHPOBAHHOE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKU ¥ OOLIIECTBEHHOW NPAKTUKU;

MOHUMaHMs CHenM(UKA XUMHHA KaKk HAyKHW, OCO3HaHUS €€ poid B (OPMHPOBAHUHU
PAlMOHATILHOTO HAYYHOI'O MBILIUIEHHUS, CO3JaHUU LEJIOCTHOIO NPEACTaBICHUS 00 OKpYXarollem
MUPE KaK O €IUHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHUN TPUPOJHBIX 3aKOHOMEPHOCTEN U PEILIEHUN
po0JeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00W 3HAYMMOCTH XHMHH Ui COBPEMEHHOW NMBWIM3AIMU: B €€
TYMaHUCTUYECKOW HANpaBJICHHOCTH M BaXXHOW pOJNM B CO3/IaHUM HOBOM 0a3pl MaTepuaIbHOU
KYJBTYpBl, PEIIEHUH TIJIOOAIBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA - CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOI M SKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCTIeYeHUN
YCIIOBUH YCIEIIHOTO TPyAa U SKOJIOTMYECKH KOM(POPTHOM KU3HU KaXA0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHONM TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTM METOJOB  IIO3HAHMS,
UCTOJIb3YyEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4YaeMble 3HAHMS IS
aHau3a U 00bSACHEHUs SBICHUM OKPY/KAIOLIEro MUpa U MPOUCXOAAIINX B HEM U3MEHEHUH, yMEeHuUs
Jenath 000CHOBAHHBIE 3aKIOYEHHS] HA OCHOBE HAY4YHBIX (DAKTOB M MMEIOLIUXCS JTAHHBIX C LIEJIBIO
ITOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITETILHO UCIOJIb30BaTh XUMUUECKUE 3HAHUS /IS pelIeHus Ipo0ieM B
pEAIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MMO3HAHUIO U MCCIIEIOBATENBCKOM ACITENBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHUIO U €aMOOOpPa30BaHUIO, K
AKTUBHOMY MOJTYYEHHIO HOBBIX 3HAHUH 110 XUMHU B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3IMUHbIX chepax npodhecCHOHAIbHON AeATeIbHOCTH.

MeTtanpeameTHble pe3ybTaThl OCBOEHHSI yueOHOro mpeamMera "XuMus'" Ha ypOBHE CPEeIHETO
0011ero 00pa3oBaHuUs BKIIOYAIOT:

3HaYuUMBbIe i1 (HOPMHPOBAHUS MHMPOBO33PEHHUS] OOYYAIOMIMXCA MEXKIUCUUIUITMHAPHBIE



(MeXTpeMeTHBIE) O0IIeHAYYHBIC TIOHATHS, OTPAKAIONINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U
crenuuKy METOAOB IO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEprus, SBICHUE, MPOIIECC, CUCTEMA, HAYYHBIN (DAaKT, MPUHIIUIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHsI, UCCIIIOBaHKE, HAOIIOIEHUE, U3MEPEHUE, SKCIICPUMEHT U JIpYTHe);

YHHUBEpCaJibHbIC ydeOHBIC JeHCTBUS (IT03HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISITHBHEIC),
obecnieunBarome GopmMupoBaHrue (GyHKIMOHATBHONH TPaMOTHOCTH U COIMAIBLHOW KOMIICTCHIIUU
00yJarouxcs;

CIIOCOOHOCTh ~ OOYYAIOLIMXCS  KCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHbBIC yUCOHBIC ICHCTBUS B TIO3HABATEIILHOW U COIIHATBHOMN
MIPAKTHKE.

MeTtanpeaMeTHbple  pe3yJabTaThl OTPAXKAIOT OBIAJCHHE YHHBEPCAIbHBIMUA  YYCOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

1. OBnazeHue yHUBEpCaIbHBIMU y4€OHBIMU TIO3HABATEILHBIMU JICHCTBUSMHU:

1) 6Ga3zoBbIe JIOTHYECKUE JCHCTBUA:

CaMOCTOSITENTFHO  (POPMYJIMPOBATh W  aKTYaJIM3UPOBATh MpPOOJEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENeNIATh eI JICATCIIbHOCTH, 3a/iaBas TapaMeTpbl U KPHUTECPUUM HUX JOCTHIKCHUS,
COOTHOCHTH PE3yIbTaThl ACITEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

WCIIOJIb30BaTh TIPH OCBOCHHWHM 3HAHWW TIPHEMBI JIOTUYECKOTO MBIIUICHUS - BBIICISATH
XapaKTepHble TMPU3HAKK TOHATHH W  yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUS OT/IECNbHBIX (PAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS ¥ KPUTEPHH TS KJIACCU(UKAIIMH BENIECTB H XUMHUYECCKHUX PEAKIIHIA,

YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MEKy N3YIaeMbBIMU SBICHUSIMU;

CTPOUTH JIOTHUECKHUE PACCYKACHUS (MHAYKTUBHBIC, NeTyKTHUBHBIC, 10 aHAJOTHH ), BBISIBISATh
3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS B PAacCCMaTPHUBAEMBIX SBICHUAX, (OPMYIHPOBATH BBIBOJBI U
3aKJTFOYCHHS,

MPUMEHSTh B IPOIECCE MO3HAHUS, WUCIOJIb3YeMble B XMMHH CHMBOJUYECKHE (3HAKOBBIC)
MOJIeJIH, TIPe0OPa3OBhIBATh MOJIEIBHBIE MPEACTABICHUS - XUMHUYECKUN 3HAK (CHMBOI) JJIEMEHTA,
xuMHu4deckas GopMyIa, ypaBHEHHE XMMHUECKON PEaKkIluy - IPH PEIICHUH YUeOHBIX MO3HABATEIBHBIX
U TPaKTUYECKUX 3a/Jad, NMPUMCHATh Ha3BAaHHBIC MOJCIBHBIC TPEJICTABICHUS JIJIS BBIABICHUS
XapaKTePHBIX MPU3HAKOB M3yYaeMbIX BEIIESCTB M XUMHUICCKUX PEAKITUH.

2) 6a30BBIC UCCIIEOBATEIILCKHE ICHCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUi;

dbopMylMpoBaTh eI W 3aJa4d  HCCIICIOBAHUS, WCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIS

(dbopMUpPOBaHUS TUIOTE3bI 10 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbBIX CY)KJIEHUN;



BJIAJIeTh HAaBBIKAMU CaMOCTOSITEJIbHOIO IIJIAHUPOBAHUS U IPOBEICHUS YYEHHYECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yYMEHHsS HAONIONATh 3a XOJOM MpPOIEcca, CaMOCTOSITEIHHO
INPOTHO3UPOBATh €ro  pe3yibTaT, (OPMYIHPOBATH OOOOIIEHUS U BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAaHMs, COCTaBJIATh OOOCHOBAHHBIM OTYET O MPOJEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHWYECKOH HCCIIEIOBATENIbCKOM M MPOEKTHOH JeSITEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJOB pEIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) pabora ¢ uHbOopMaIuei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMALUH (HAYIHO-TIOMYIISIpHAst JIUTEpaTypa
XUMHYECKOIO COJIEp’KaHus, CIpaBOYHble Mocolus, pecypcbl HWHTepHeTa), aHaAIU3UPOBAThH
UH(OPMALIMIO pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHUS, KPUTHUECKHU OLIEHUBATh €€ IOCTOBEPHOCTh
U HEMTPOTHBOPEYUBOCTD;

(dbopMyIHpOBaTh 3ampPOCHl M MPUMEHATH PA3IMYHbIE METOABI TPU IOHCKE U OTOOpE
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YY€OHBIX 3a7a4 ONPEAEICHHOTO TUIIA;

IpUOOpeTaTh OMNBIT MCIOJAb30BaHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH M
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAaJbHYIO (popMmy mpezicraBieHus wHGOpMAIMH (CXEMBI,
rpauKH, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCMOJb30BaTh HAYyYHBIH S3bIK B KauyecTBE CPEACTBA MpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATh MeXINpeIMeTHbIE (PU3NYecKue U MaTeMaTHUeCKHUe) 3HAKH U CHUMBOJIBL,
dbopmyIiel, a0OpeBUATYpPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH.

2. OBnajieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMHU:

3aJjaBaTh BOINPOCHI MO CYIIECTBY OOCYKAaeMOM TeMbl B XOJ€ JHajora W/WIH JAUCKYCCHH,
BbICKa3bIBaTh WJeH, (OPMYyJIHPOBATh CBOM NPEJIOKEHHS OTHOCHUTENIBHO  BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3EHTALMEW pPE3yIbTaTOB IO3HABATEIBHON JEATEIbHOCTH, IOIY4YEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUU XUMHUYECKOTO KCIIEPUMEHTA,
MPAKTUYECKONH pabOThl MO HMCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aliu y4eOHOTo
npoekta W (GOpMYyJIHMPOBaTh BBIBOJABI IO pe3ylbTaTaM IPOBEACHHBIX HCCIEIOBAaHUM IyTeM
COIJIACOBAHUS MO3ULIUH B X0/1€ 00CYKIeHUS U 0OMEHA MHEHUSIMH.

3. OBnazieHNE YHUBEPCAIbHBIMU PETYJIATUBHBIMU JICHCTBUSMU:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh M OCYILECTBISATH CBOIO TO3HABATENbHYIO JEATEIbHOCTb,
omnpezenss €e LeNu W 3aJayd, KOHTPOJMPOBATh M MO Mepe HeoOXOAWMOCTH KOPPEKTUPOBATH

npeyiaraeMblii alrOpuT™M JACMCTBUM TpU BBIOJHEHUU YYEOHBIX W HCCIENOBATEeNIbCKUX 3ajad,



BBIOMpaTh Hanbonee dHPEKTUBHBIA CITOCOO WX PENICHUS C YYETOM IOJTy4YeHHUsS HOBBIX 3HAHUHU O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOEH AESATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IIpenmeTHble pe3yabTaThl OCBOCHHS MPOrPaMMbl CPETHETO O0IIero 00pa3oBaHUs 110 XUMUHU
Ha 0a30BOM ypOBHE OpPUEHTHPOBAHBI Ha 00ECIIeUeHHE TPEUMYILIECTBEHHO 00111e00pa30BaTeIbHON U
OOMIEKYIbTYpHOU MOATOTOBKHM oOOydwarommxcs. OHH BKIIOYAOT cnenuduyeckue Uit y4eOHOro
npenMera "XuMusa'" HaydHble 3HAHUSI, YMEHUS M CIIOCOOBI IEWCTBUM 110 OCBOEHUIO, HHTEPIIPETALIMU
U 1IpeoOpa30BaHUIO 3HAHUM, BUJbI JEATEIBLHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U IPUMEHEHHIO
3HAaHUM B pa3iMyHbIX Y4YEOHBIX U PEaJbHBIX >KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMued. B
IIpOrpaMMe IO XMMHHM NIPEAMETHBIE PE3YJIbTAThI IPEACTABIEHBI 110 F0JIaM U3Y4EHUS.

K konny oOyuenus B 10 kiiacce npeaMeTHbIE pe3ysibTaThl OCBOEHUS Kypca "Opranuyeckas
XUMHS" OTpaXKaroT:

Cc(OPMHUPOBAHHOCTD MPEJICTABICHUH O XMMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAyYHOH
KapTUHBI MHpA, POJIM XUMHUH B TIO3HAHUM SIBJICHUN MPHPOJBI, B (HOPMUPOBAHUU MBIIIICHUS H
KyJbTYyphl JIMYHOCTH, €€ (YHKIMOHAJIBHOH TPaMOTHOCTH, HEOOXOIUMOW JUIS  peIICHUs
IOPAaKTUYECKUX 337a4 M SKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3I0pOBbIO U
OPUPOHOI cpene;

BJIa/ICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpask BKIIOYAET:

OCHOBOIIOJIararolue MOHATHs (XUMUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI0UKa aToMa,
MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPHULIATEIILHOCTh, XUMHUYECKasi CBS3b, CTPYKTYpHas (opmyia
(pa3BepHyTas M COKpallleHHas), MOJIb, MOJIApHAsl Macca, MOJIIPHbII 00BbEeM, YITIEpOIHBIA CKeJleT,
(GyHKIMOHAIbHAS TpYINa, pajuKall, HW30MEepHs, H30MEpbl, TOMOJOIMYECKUH psJ, TOMOJIOTH,
YIIEBOIOPOABI, KHCIOPOJI M a30TCOAEpXkalllie COEAUHEHHS, MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COSTUHEHMS);

TEOPUH M 3aKOHBI (TEOpHs CTPOEHUs] opraHudeckux BemecTB A.M. BytiepoBa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH;

MHPOBO33PEHUYECKUE 3HAHHUS, JIE)KAIME B OCHOBE TOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTHU
XUMHUYECKHX SIBICHUH, (aKTOJIOTMUYECKHE CBEJEHMS O CBOWCTBAaX, COCTaBe, MOIYyYECHHH U
0€30MacHOM HCIOJIb30BAaHUHM BAKHEHIINX OpPraHUYECKUX BEIIECTB B OBITY U MPaKTHYECKON
JeSITEIbHOCTH YEeJIOBEKa,

c(OPMHPOBAHHOCTH YMEHH BBISIBIIATH XapaKTE€PHbIE IPU3HAKU MOHATHH, YCTaHABINBATh UX
B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME TMOHATUS IPU ONMCAHHUU COCTaBa, CTPOCHMS M
MPEBPAILCHUI OPTaHUYECKUX COCTUHEHUI;

c(OpPMUPOBAHHOCTh YMEHHUH HCIONb30BaTh XUMHUYECKYIO CHUMBOJIUKY U COCTaBJICHUS

MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpalleHHOW) (OpMysl OpraHu4YeCKUX BEIIECTB U



YPaBHEHMH XMMHUYECKUX PEaKLM, N3rOTaBIMBATh MOJAEIM MOJEKYJI OPraHMYECKHX BELIECTB IS
WUTIOCTPALMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPHHAJJICKHOCTh M3YYEHHBIX OPTaHHUYECKUX
BEIIIECTB 10 UX COCTaBY U CTPOEHHIO K OIPEAEICHHOMY KJIacCy/TpyIe COeAMHEHUH (YTIeBOJ0POIbI,
KHUCJIOPOA M a30TCOJEpXKalllMe COEAMHEHUS, BBICOKOMOJIEKYJISpPHBIE COEIUHEHMS), AAaBaTh WM
Ha3zBaHUs 1o cucrematudeckoi Homenkinarype (IUPAC), a Taxxe NpUBOAUTH TpPHUBHAJIBHBIC
Ha3BaHMs OTJEJIbHBIX OPraHWYECKUX BELIECTB (ITWJIEH, IPOIWJIEH, alleTUJIEH, ATUJICHIJIUKOJb,
rMuepuH, (eHon, ¢GopManbAeruj, aueTaablerdjl, MypaBbUHAas KHCIOTA, YKCYCHas KHCJOTa,
OJICMHOBAs KUCJIOTA, CTEApUHOBAsl KUCIIOTa, III0K03a, (PpyKTO3a, Kpaxmall, LeJIrI103a, [IHLIUH);

C(OPMHPOBAHHOCTh YMEHHS OMNPEICNSATh BUIBl XUMHUYECKOH CBA3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHMsI HPUMEHSTh IOJOXKEHHUS TEOPUHM CTPOEHHsS] OPraHUYECKHX
BemecTB A.M. ByrtiepoBa Ui 0OBSICHEHHS 3aBUCUMOCTH CBOICTB BELIECTB OT UX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHUSI MacChl BELIECTB;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTePH30BaTh COCTaB, CTpPOEHHE, (UIUYECKUE U
XMMHUYECKHE CBOICTBa TUIHMYHBIX NPEACTABUTENICH pPa3IMYHBIX KJIACCOB OPraHHMYECKUX BEILIECTB
(MeTaH, 3TaH, 3TUJIEH, NPOIWIIEH, aleTuiIeH, OyraaueH-1,3, metunOyraaueH-1,3, 6eH301, METaHOI,
ATAaHOJI, ITWUJICHTIIUKOIb, TIHMLEPHUH, (EHON, aleTalbIeru], MypaBbUHAs M YKCYCHash KHCIOTHI,
[II0KO03a, Kpaxmall, IeJIII0J103a, aMUHOYKCYCHasl KMCII0Ta), UJUTFOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIY HUMH YPAaBHEHMSIMHM COOTBETCTBYIOIIMX XUMHUYECKMX PpEaKUUH C HCIOJb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HICTOUHUKH YIJIEBOJOPOIHOIO ChIpbs (HEQTH,
IPUPOJHBIN Ta3, Yrojb), crnocoObl UX NepepadOTKHM W TMPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTH YMEHUH MPOBOANUTH BBIYMCICHUS IO XMMUYECKHM YpaBHEHUSIM (Macchl,
o0bemMa, KOJIMYECTBA UCXOIHOTO BEILECTBA UJIU MPOIYKTa PEaKIUH 10 U3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WJIM IPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHUU BIIAJI€Th CUCTEMOM 3HAHMH 00 OCHOBHBIX METOJaX HAay4yHOIO
MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUHU MIPU N3YUYEHUH BELIECTB U XMMUYECKHX SBJICHUH (HaOt01eHHE,
U3MepeHHe, HKCIEPUMEHT, MOJECIUPOBAHKE), UCIIONIb30BaTh CUCTEMHbIE XMMHUYECKUE 3HAHUS IS
NPUHATHS PELIEHU B KOHKPETHBIX >KU3HEHHBIX CHUTYAllUsX, CBA3aHHBIX C BEUIECTBAMH U HX
IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHUJa MOJIb30BAHUS XUMHUECKOW MOCYIOH U
1abopaTOPHBIM O0OpYAOBaHUEM, a TAaK)Ke MpaBHIa OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh YMEHHMM TUTAHUPOBATH M BBHITIOJHATh XUMHUYECKUM DKCIEPUMEHT



(mpeBpallleHusl OpraHMYECKUX BEILECTB NPU HArpeBaHUU, MOJYYEHHE STUIIEHA M U3YyYCHHE €ro
CBOWCTB, KQUECTBEHHBIC PEAKIIMM OPTaHUYECKUX BELIECTB, J€HATYpalusi OCJIKOB MPH HAarPEBaHUHU,
[[BETHBIC PEAKIMH OCITKOB) B COOTBETCTBUH C IIPABUIAMU TEXHUKU 0€30MaCHOCTH IPU OOpAIIEHUH C
BEIIECTBAMM M JIADOpPAaTOPHBIM 00OpPYIOBaHHWEM, NPEACTABIATH Ppe3yabTaTbl XUMHYECKOTO
9KCIEpUMEHTa B (JOpPME 3aIIMCH yPaBHEHUH COOTBETCTBYIOIIMX peakuil U popMyInpoBaTh BHIBOIbI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

C(OPMHPOBAHHOCT yYMEHHUH COOMIOAATh IpaBHUJa SKOJIOTMYECKH LEIeco0Opa3HOro
MOBEJICHUSA B OBITY U TPYAOBOM JIEATEILHOCTH B LIEJIAX COXPAHEHHSI CBOCTO 3/I0POBBS U OKPY’KaIOIIeH
IPUPOJIHOM Cpenbl, OCO3HABaTh OMACHOCTb BO3JEHCTBUS Ha KUBBIE OPraHU3MBbI OINpPEAEICHHBIX
OpraHMYeCKHUX BeIeCTB, IOHMMas cwmbicn nokaszarens [IJIK (mpeaensHO — gomycTUMOMR
KOHIIGHTPALMM), OACHATh HAa MIPUMEPAX CIIOCOObI YMEHBIIEHUS U MPEJOTBPAILCHUS] UX BPEIHOIO
BO3/ICIICTBUS HA OPraHU3M Y€JIOBEKa;

Ui O0YYaIoOIMXCs C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMEHHE IPHUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJaX MO3HAHUS BEILECTB U XUMUYECKUX SBJICHUA;

IUISL CJICNIBIX U CIa0OBU/AIIMX OOYYaIOIIMXCS: YMEHHUE UCIOJIb30BaTh Pelbe()HO TOUEUHYIO
cucreMy o6o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

Conep:xanue yueOHOT0 npeamera

Oprannveckast XUMUs.

1. TeopeTndeckre OCHOBBI OPraHUUYECKON XUMUHU.

[IpenMer opraHMyeckoil XMMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYEHHUE B IMOJIYYEHUU
HOBBIX BEUIECTB U MaTepuaioB. Teopus cTrpoeHust oprannyeckux coequHeHnit A.M. byrieposa, ee
OCHOBHbIE MOJIOkKeHHUS. CTPYKTypHBIE (OPMYJIbI OpPraHNYEeCKUX BemiecTB. ['omosorus, uzomepus.
XUMHYECKas CBA3b B OPraHUYECKUX COCINHEHUAX - OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupUKalMu OpraHMYecKux BemiecTB. HomeHknatypa opraHm4eckux
coeMHEHUH (cucreMaTHdecKasl) U TpUBHAIbHbIE HA3BaHMs BaXKHEWIINX IPEICTaBUTENEH KI1acCcoB
OpPraHMYECKUX BEIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl U3YYEHHUs BEIIECTB M HUX IPEBPAILEHUI: O3HAKOMJIEHHE C
oOpa3liaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha HX OCHOBE, MOJEIHMPOBAHHUE MOJIEKYJ
OpraHMYECKUX BEIECTB, HAOIIOICHUE U OMHCAHNUE IEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHUYeCKUX BEIECTB IIPU HarpeBaHuM (IUIaBJICHUE, OOYTIMBaHUE U TOPEHHE).

2. YTneBogopobl.

ATKaHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKMH psad. MeTaH W 3TaH - mpocTeulne
MPEJICTAaBUTENN AJNKaHOB: (PU3NYECKHE U XUMUYECKHE CBOWCTBA (peaklUy 3aMelIeHHs] U TOPEHHUS),

HaXOXIACHUEC B MPHUPOAC, MOTYYCHUC N IPUMCHCHHC.



AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH PSAl. DTWIEH U MPONUJIEH - MPOCTEUIINE
NPEJCTaBUTENIN AJKCHOB: (pU3MUYECKMEe M XHMHUYECKHE CBOMCTBAa (pEeakuMu THAPUPOBAHHS,
raJIOr€HUPOBAHMUSL, THIpATallUK, OKUCIIEHUS U TIOJIMMEPHU3ALINN ), TIOTYYEHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 m MetmwiOyranueH-1,3: cTpoeHHe, BaXHEHIIHME XHUMHYECKUE
cBoiicTBa (peakius noaumepusanuu). [logydeHre CHHTETHYECKOrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKUH psAfl. ALETHIICH - TPOCTEUIIINIA
NPEJCTaBUTENIb AJKHHOB: COCTaB, CTpPOCHHE, (U3UUYECKHE M XUMHUECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHUS ), ITOJIyYeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOrT€HUPOBAHUS U HUTPOBAHUA), IOJIYyYEHHE U IPUMEHEHHE. TOKCUYHOCTh apeHoB. ['eHeTnueckas
CBSI3b MEXKY YIJIEBOJOPOAAMHU, IPUHAJIEIKAIMMHU K Pa3IMYHBIM KJIaccaM.

[IpupoaHbie UCTOYHUKH YTIIEBOAOPOJOB. [IpupoaHbIii ra3 u momyTHble HE(TSHBIC Ta3bl.
Hedts u ee mpoucxoxaenue. Criocodsl nepepadboTku HedTH: MEPEeroHKa, KPEKUHT (TePMHYECKUIA,
KaTaJUuTHYeCcKuil), nuponus. IIpoaykTsl nepepadboTku HEPTHU, UX IPUMEHEHUE B MPOMBIIIEHHOCTH
U B ObITy. KaMeHHBII yTroib U IPOYKTHI €ro mepepadoTKy.

DKCHEepUMEHTAIbHBIE METO/bl M3YYEHHs BEIIECTB U UX IMPEBpALICHUMN: O3HAKOMJICHUE C
oOpa3laMu miacTMacc, KaydykoB M pe3unbl, koiwekuuud "Hedrts" u "Yroms", mMonmenupoBaHue
MOJIEKYJI YIJIEBOJOPOIOB U TaJIOr€HONIPOU3BOIHBIX, IPOBEICHUE TPAKTUUECKON paOOThI: OJTyUYEeHUE
ATHJIEHA U U3yYEHHUE €TO CBOMCTB.

Pacuetnsble 3anaun.

Beruucnienus mo ypaBHeHHIO XMMUYECKOH peakiuu (Macchl, 00beMa, KOJIM4eCcTBa HCXOAHOTO
BElIeCTBa UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OAHOIO U3 HUCXOTHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIH).

3. Kucnopoaconepxaiine opraHMu4ecKue COEIMHEHUS.

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAaHON: CTPOCHUE, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA (PEaKIMM C aKTUBHBIMM METaJUlaM{, TaJOr€HOBOAOPOJaMH, TOpEHue),
npuMeHeHre. BogopoHbie cBI3U MEXly MOJIEKyJIaMu ClIUpTOB. [leificTBie MeTaHoIa U 3TaHOJIA Ha
OpraHM3M 4YeJIOBEKa.

MHoroaToMHbI€ CHHUPTHI. OTHIEHIIMKOIb M TJIMLEPUH: CTPOCHUE, (QU3NYECKUe U
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMU METAJUIAMU, KaUeCTBEHHAs peakius Ha
MHOTOaTOMHbIe CcHUpThl). JlelicTBue Ha opraHu3M uenoBeka. [IpuMeHeHHe TIULEpPUHA U
STUJICHTJIUKOJISL.

®deHoII: cTpOeHHE MOJIEKYIbI, (U3NYECKUe U XUMUUECKUe CBoMcTBA. TOKCMYHOCTH (peHoa.
[Tpumenenue denona.

Anbaeruabl. QopManbJIerul, aleTalbIeru/l: CTpoeHue, (Gu3nyecKrue i XuMHYEeCKHe CBOMCTBA

(peaKHI/II/I OKHCJICHUS U BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), IMMOJIY4YCHHE U IIPUMCHCHUC.



OAHOOCHOBHBIE TpenebHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U YKCYCHAsi KUCIJIOTHI:
CTpoeHHe, GU3NYECKUE U XUMUYCCKUE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca KHUCIIOT, PeaKius
TepudUKanMM), TOdydeHHe u npuMeHeHune. CrTeapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCIOT. MbljIa KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT, X
MOIOIIIEE IEHUCTBUE.

CrnoxHble 3QUPHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXHBIX 3(HUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosnorudeckas poib KUPOB.

VYrneBoabl: coctaB, KiaccupuKaluus yriaeBoaoB (MOHO-, 1U- U mojucaxapuabl). ['moko3a -
NPOCTEHIINKA MOHOCaXapHua: OCOOCHHOCTH CTPOCHHUS MOJIEKYINbl, (U3MYECKHEe U XHUMUYECKUE
cBolcTBa (B3auMmojeicTBue ¢ ruapokcuioM meau(ll), okucienne aMMuadyHbIM pacTBOPOM OKCHAA
cepebpa(l), BoccraHoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXKIEHHUE B NPHUPOJIE, NPUMEHEHHE,
ouonorudeckas poib. @otocunres. PpykTo3a Kak U30Mep IIFOKO3bI.

Kpaxman u nemirono3a Kak MpupoJHble noiauMepbl. CTpoeHne Kpaxmajia M LEJUIIOJIO03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (T'MIpoJIu3, KayeCTBEHHAs peakLus ¢ HOJI0M).

OKClepUMEHTAJIbHBIE METOJbl M3y4YeHHUs BELIECTB M HX IPEBpALICHMI: IPOBEICHUE,
HaOJI0/IEHUE U OMUCAHKE JIEMOHCTPALMOHHBIX OIMBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEaKLIUU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe »dTaHoia okcuaoMm weau(ll)), MHOroaTOMHBIX CIHPTOB
(B3aumojeiicTBue ruuepuHa ¢ ruzapokcuaom Mmeau(ll)), ampaernnoB (okucieHHE aMMHAYHBIM
pactBopom okcunaa cepedpa(l) u rugpoxkcunom menu(ll), B3aumoneiicTBue kKpaxmaiga ¢ HOAOM),
IpOBE/IEHUE NMPAKTUUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

PacueTHble 3a1a4H.

Boruncnenus no ypaBHeHHIO XUMUYECKON peakluy (Macchbl, 00beMa, KOJIM4YEeCTBAa UCXOAHOTO
BElIEeCTBa UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00beMy, KOJIMUECTBY OJHOTO U3 UCXOIHBIX
BEIIIECTB WU MPOYKTOB PEaKIUH).

4. AzoTcoaepxaniie OpraHM4eckue COeIMHEHHUS.

AMUHOKHUCIIOTH KaKk aM(OTepHbIEe OpraHndeckue coenHeHns. Ou3sndeckre U XUMUYECKUe
CBOICTBa aMUHOKUCIIOT (Ha MpuMepe ruiuHa). bruojgorndyeckoe 3HaueHne aMMHOKUCIOT. [lenTusl.

benku kak NpupoaHBIE BBICOKOMOJIEKYJISIpHbIE cOequHEHHUs. [lepBUuHas, BTOpUYHAS U
TpPeTUYHas CTPYyKTypa OenkoB. XHUMHYECKHE CBOWCTBA OEJIKOB: THUIAPOJIN3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKcriepuMEHTAIbHbIE METOJbl W3YUEHHs BEIIeCTB M UX MpeBpalleHHil: HaOMoJeHue u
OTHCaHKE JEMOHCTPALMOHHBIX ONBITOB: JACHATYypalus OENKOB MpU HArpEeBAaHUH, IIBETHBIE PEAKLIUU
OEIIKOB.

5. BBICOKOMOJNIEKYISIPHBIE COEANHEHUS.

OcHOBHbIE TOHATHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,

CTPYKTYPHOE 3BEHO, CTECTICHb MOJUMEPHU3ALINU, CPEIHSIS MOJIeKysipHas Macca. OCHOBHBIE METOIbI



CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH - TOJIMMEpPHU3aIUA U OJUKOHACHCALUS.
DKCIEepUMEHTAIbHBIE METO/bl M3YUYECHHs BEIIECTB U WX IPEBpAICHUMN: O3HAKOMJICHUE C
o0OpasiamMu IpUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYYKOB.

TeMaTnuyeckoe NJIAHMPOBAHUE

Ne | HaumenoBanwue pazznena u | KomuyectBo | KoHTposbHBIE paboTHI, [TpakTuyeckue paboTHI,
n/n TEM NIPOrpaMMBbl 4acoB KOJI-BO 4aCOB KOJI-BO 4aCOB
1 | Teoperuyeckue OCHOBBI 3
OpPraHU4YeCcKON XMMHUHU
2 | YrneBomopomsl 13 1 1
3 | Kucnoponconepxamiue 15 1 1
OpraHuy4ecKue
COCAMHEHUS
4 | Azorcoaepikaniue 2
OpraHuYecKue
COEAMHEHUS
5 | BoicokoMonekynspHbie 1
COEAMHEHUS




I'padpux kouTpoIbHBIX padoT 10A ki1acca

No [Inanupyemast ®dakTuueckas Tema 3anatus
n/m JaTa JaTa
1 K/p Nel mo teme "YraeBogopoas!'".
2 K/p Ne2 o Teme "Kucnopoaconepsxaiiyue opraHu4ecKue
coenquuenud".
I'padpux kouTpoasHbIX pador 10b kiaacca
Ne IInanupyemas ®dakTrueckas Tema 3anaTus
/o JaTa JaTa
1 K/p Nel no Teme "YrneBogoposr".
2 K/p Ne2 no Teme "Kucnopoconepsxaiiie opraHu4ecKie

coenuueHus".




I'padpux npaktudeckux pador 10A kiaacca

No [Inanupyemas @dakTuyeckas aara Tema 3ansTUs
n/n naTa
1 J. Nel "O3znakomiteHre ¢ 00pasmaMu OpraHUICCKUX BEIIECTB U
MaTepualaMy Ha X OCHOBe'.
2 . Ne2 "HaGmroneHrie 1 onucaHue JEMOHCTPAIMOHHBIX OIBITOB
[0 IPEBPALCHUIO OPraHUYECKUX BEIIECTB NPH HarpeBaHUU
(tutaBiieHre, OOYTIIMBAaHNE U TOpPeHHE)".
3 J. Ne3 "MogenupoBaHie MOJIEKYJ OpraHUYECKUX BEUIECTB'".
4 [1/p Nel "IlomyueHne 3TUICHA M U3yUYCHUE €TO CBOUCTB'".
5 . Ned "OsznakomiieHue ¢ oOpas3lamu IIACTMAcC, KaydyKOB U
pe3uHb!".
6 H. No5 "MogenupoBanue MOJEKYJT  YIJICBOJOPOJAOB U
raJIOT€HONPOU3BOIHBIX .
7 J. Ne6 "Komnexnnu "HedTs" u "Yroms".
8 J.0. Nel "I"'openne cimpToB".
9 J.0. Ne2 "Oxwucnenne stanoia okcuaom meau (1)
10 J.o. Ne3 "BzaumopelcTBHe TIIMIEPUHA C THAPOKCHIOM MEAH
(D
11 J.0. Ne4 "Oxucienne aMMHadHBIM PacTBOPOM OKcHIa cepedpa
(I) u ruapokcumom meam (11)".
12 I1/p Ne2 "CBoiicTBa pacTBOpa YKCYCHOM KHUCJIOTHI".
13 J1.o. Ne5 "BzaumMoielicTBHE Kpaxmalia ¢ HojioM'".
14 J.0. Ne6 "Jlenatypartivisi O€IKOB ITPH HarpeBaHUM'.
15 J.0. Ne7 "lIBeTHBIC peakuu OSITKOB".
16 . Ne7 "Osnakomyienue ¢ oOpaslaMd TPUPOIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAYUYKOB'".
I'padpuk npakrtuyeckux pador 10b knacca
Ne [Tnanupyemas dakTHueckas aara Tema 3ansTus
n/m nara
1 . Nel "OznakomieHue ¢ oOpa3iaMu OpraHuuecKuX BEUIeCTB U
MaTepuajlaMH Ha UX OCHOBE'.
2 . Ne2 "HabmoneHrie 1 onMcaHue JeMOHCTPAIMOHHBIX OIBITOB
MO TMPEBPAICHHI0 OPraHUYECKUX BEIISCTB MPH HarpeBaHHU
(mnaBneHue, 0OyrIMBaHUE U rOpeHHe)".
3 . Ne3 "MogenupoBaHie MOJIEKYJ OpraHUYECKHUX BEIECTB'.
4 I1/p Nel "IlonyueHue 3THICHA M U3yUEHUE €0 CBOUCTB'".
) . Ned "OsznakomiieHue ¢ oOpas3lamH IJIaCTMAacC, KaydyKOB H
pe3uHBbI".
6 . Ne5 "MopnenupoBaHue MOJIEKYJI  YTIEBOJOPOIOB U
TaJIOT€HONPOU3BOIHBIX "
7 J. Ne6 "Kosnekiuu "Hed1p" 1 "Yroms".
8 J.o. Nel "T"openue ciupToB'.
9 JI.0. Ne2 "Oxwucnennie stanosaa okcuaom mean (1"
10 H.0. Ne3 "B3auMonelcTBUE TIUIEpUHA C THIPOKCHIAOM MEIN
(mn".
11 J1.0. Ne4 "OxkuciieHre aMMHaYHBIM PacTBOPOM OKCHJIa cepedpa
() m ruapokcumom meam (11)".
12 I[1/p Ne2 "CoiicTBa pacTBOpa YKCYCHOH KHCIIOTHI'".
13 J.o0. Ne5 "B3aumMopelicTBrE Kpaxmalia ¢ HojioM'.
14 J.0. Ne6 "Jlenatypariiuisi O€IKOB TP HarpeBaHUM'".
15 Jl.o. Ne7 "lIBeTHBIC peaknmu OSIKOB".
16 . Ne7 "OsnakomsieHue ¢ oOpa3uamMd NPUPOJHBIX U

HNCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, Kay‘{yKOB".







IToypounoe niianuposanue 10A kiacca

Ne [Inanupyemas dakTuyeckas
/i nara nata Tema ypoka Kon-Bo yacoB | KOppekTHpOBKa
1 [Ipenmer opranuyeckoil XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE B
MIOJIyYE€HUH HOBBIX BEIIECTB M MaTepuainos. 4. Nel
2 Teopwust crpoenust opranudeckux coeanHeHuit A.M. byTiepoBa, ee OCHOBHEIE
noJsioxkeHus. /. No2
3 [IpencraBnenne o knaccuukanuyu OpraHuIecKux BenecTs. /. Ne3
4 AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYEeCKUM psaa. Tect
5 MerTaH u 3TaH - NPOCTEUIINE NPEICTABUTENM aJIKaHOB. Tect
6 AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH PSI.
7 OTWIIeH U NPONMJIeH - IPOCTEUIIINE MPEICTABUTENIH aJIKeHOB. TecT
8 Il/p Nel "[lonyuenue smunena u uzyyernue e2o ceoucms'”. UTHE Nel().3
9 Ankaauensl: Oyraguen-1,3 u MeTmIIOyTaaueH-1,3: cTpoeHue, BaKHEHIINE
XMMHYECKHE CBOWCTBA (peakius monuMepusammm). /. Ne4
10 AJIKHMHBI: COCTaB U 0COOCHHOCTH CTPOCHHMSI, roMoJiornyeckuid paa. Tecrt
11 Pacuernas 3agaua "BreluncieHus 1o ypaBHEHHIO XUMHUYECKOW peakiuu'.
12 Apensl. benson: cocras, ctpoeHue, GU3NUECKUE U XUMHUYECKIE CBOHCTBA (peakiun
raJIOTeHUPOBAHUS U HUTPOBAHMSI), TOJTyUeHHE U npuMeHenue. Tect
13 I'eneTnueckas CBsI3b MEXIYy YIJIEBOAOPOAAMH, NPUHAUICKALIMMU K Pa3IMYHBIM
knaccam. . NeS
14 [IpuponHbIe HCTOYHHUKH YTIIEBOIOPOIOB. /. No6
15 OG6o06IEenre U CHCTEMATH3alMs 3HaHMH 110 TeMe "YTIIeBo10poab!".
16 K/p Nel mo teme "YraeBogopoan'.
17 PHO (K/p Nel). IlpeaenbHble 0iHOATOMHBIE CIUPTHL. [.0. Nel,2
18 MHoroaromublie ciupThl. /.o, Ne3
19 @DeHo: cTpoeHHE MOJIEKYJIBI, PU3HUYECKHe U XUMHUYecKue cBoiicTBa. Tect
20 Anbaerunsl. .o, No4
21 OnHOOCHOBHBIE NPeebHbIE KAPOOHOBBIE KUCIOTHL. TecT
22 II/p Ne2 "Ceoticmea pacmeopa vkcycuou kucaomul”. UTH Nel().3
23 Pacuernas 3agada "BelyrcieHus 1o ypaBHEHHIO XHMHUYECKOW peakiun' .




CTeapI/IHOBaH " OJICMHOBAas KUCJIOTHI KaK IMPEACTABUTECIIN BEICIINUX Kap6OHOBI>IX

24
KHCJIOT.
25 MplL1a Kak cOJM BBICHIMX KapOOHOBBIX KHCIOT, MX Morolee faeiictue. Tect
CroxxabIe 3GHUPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KHUCIOT. I HIAPOIN3 CIIOXKHBIX
26 3(hupoB.
27 Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornueckas posib KUpoB. TecT
28 YrneBoabl: cocTaB, KiacCu(pUKaIms yriaeBo0B (MOHO-, IU- U TIOJIACAXAPUIBI).
29 KpaxmaJ ¥ HeuIon03a Kak NpUpOAHbIE HOIUMEpPHL. J[.o. Ne3
O600menune u cuctemMaTu3anus 3HaHui o reMe "Kucnopozacoaepkaiue
30
OpraHUYeCKUE COeTMHEHUs" .
31 K/p Ne2 no teme "Kucaopoacoaep:kaniae opranHndeckne coequHenns' .
32 PHO (K/p Ne2). AMMHOKHCIIOTBI Kak aM(pOTEpHBIE OPTaHUIECKHIE COSTUHECHHS.
IlenTuael.
33 benku Kak MpUpoIHbIE BEICOKOMOJIEKYIISIpHbIE coeinHeHus. /l.o. Ne6,7. Tect
34 OCHOBHBI€ MOHSATUS XUMUHU BBICOKOMOJIEKYJIIPHBIX coeluHeHul. /{. Ne7




Iloypounoe niianuposanue 10b kiaacca

Ne [Inanupyemas dakTuyeckas
/i nara nata Tema ypoka Kon-Bo yacoB | KOppekTHpOBKa
1 [Ipenmer opranuyeckoil XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE B
MIOJIyYE€HUH HOBBIX BEIIECTB M MaTepuainos. 4. Nel
2 Teopwust crpoenust opranudeckux coenaeHuii A.M. byTiepoBa, ee OCHOBHBIE
noJsioxkeHus. /. No2
3 [IpencraBnenne o knaccuukanuyu OpraHuIecKux BenecTs. /. Ne3
4 AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYEeCKUM psaa. Tect
5 MerTaH u 3TaH - IPOCTEUIINE NPEICTABUTENM aIKaHOB. Tect
6 AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUHN PSI.
7 OTWIIeH U NPONMJIeH - IPOCTEUIIINE MPEICTABUTENIH aJIKeHOB. TecT
8 Il/p Nel "[lonyuenue smunena u uzyyernue e2o ceoucms'”. UTHE Nel().3
9 Ankaauensl: Oyraguen-1,3 u MeTmIIOyTaaueH-1,3: cTpoeHue, BaKHEeHIIne
XIUMHYECKHE CBOWCTBA (peakius nmonuMepusamnmm). /. Ne4d
10 AJIKHMHBI: COCTaB U 0COOCHHOCTH CTPOCHHMSI, roMoJiornyeckuid paa. Tecrt
11 Pacuernas 3agaua "BreluncieHus 1o ypaBHEHHIO XUMHUYECKOW peakiuu'.
12 Apensl. benson: cocras, ctpoeHue, GU3NUECKUE U XUMHUYECKIE CBOUCTBA (peaKIin
raJIOTeHUPOBAHUS U HUTPOBAHMSI), TOJTyUeHHE U npuMeHenue. Tect
13 I'eneTnueckas CBsI3b MEXIYy YIJIEBOAOPOAAMH, NPUHAUICKALIMMU K Pa3IMYHBIM
knaccam. . NeS
14 [IpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB. /. Ne6
15 OG6o06IEenre U CHCTEMATU3alKs 3HaHKH 110 TeMe "YTIeBo10poab!".
16 K/p Nel mo teme "YraeBogopoan'.
17 PHO (K/p Nel). IlpeaenbHble 0iHOATOMHBIE CIUPTHL. [.0. Nel,2
18 MHoroaromMHbie ciupThl. /.o, Ne3
19 @DeHo: cTpoeHHE MOJIEKYJIBI, PU3HUYECKHE U XUMHYEeCKHe cBoiicTBa. Tect
20 Anbaerunsl. .o, No4
21 OnHOOCHOBHBIE NPeebHbIE KAPOOHOBBIE KUCIOTHL. TecT
22 II/p Ne2 "Ceoticmea pacmeopa vkcycuou kucaomul”. UTH Nel().3
23 Pacuernas 3agaua "BelyrcieHus 1o YpaBHEHHIO XHMUYECKOW peakiun' .




CTeapI/IHOBaH " OJICMHOBAas KUCJIOTHI KaK IMPEACTABUTECIIN BEICIINUX Kap6OHOBI>IX

24
KHCJIOT.

25 MplL1a Kak cOJM BBICHIMX KapOOHOBBIX KHCIOT, MX Morolee faeiictue. Tect
CroxxabIe 3GHUPHI KaK TPONU3BOIHBIC KAPOOHOBBIX KHUCIOT. I HAPOIN3 CIIOXKHBIX

26 3(hupoB.

27 Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornueckas posib KUpoB. TecT

28 YrneBoabl: cocTaB, KiacCu(pUKaIms yriaeBo0B (MOHO-, IU- U TIOJIACAXAPUIBI).

29 KpaxmaJ ¥ HeuIon03a Kak NpUpOAHbIE HOIUMEpPHL. J[.o. Ne3

30 O6001enune u cuctemMaTu3alus 3HaHui 1o TeMe "Kucnopozcoaepkaiue
OpraHUYeCKUE COeTMHEHUs" .

31 K/p Ne2 no teme "Kucaopoacoaep:kaniae opranHndeckne coequHenns' .

32 PHO (K/p Ne2). AMHHOKHCIIOTBI Kak aM(pOTEpHBIE OPTaHUIECKHE COCTMHEHUS.
IlenTuael.

33 benku Kak MpUpoIHbIE BHICOKOMOJIEKYIISIpHBIE coeinHeHus. /l.o. Ne6,7. Tect

34 OCHOBHBI€ MOHSATUS XUMUHU BBICOKOMOJIEKYJIIPHBIX coeluHeHul. /{. Ne7




