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IHHOACHUTEJIBHASA 3ATINCKA

W3yuenust Kypca OpraHM4eckol XUMHM Ha 0a3oBoMm ypoBHe B 10-m Kiacce SIBHO
HEJ0CTAaTOYHO JUIsl IOHUMAaHMsI OPraHu4ecKod XUMHUH. OpraHn4ecKuX BEIIECTB HACUMTHIBAETCS
6omee 30 MHIUTMOHOB. Psinl pa3niesioB MIKOJIBHOW MPOTPaMMBI 10 OPTaHUYECKOH XUMHH JOJDKEH
paccMaTpuBaThHCS B paMKax CpeaHel MmKoJjbl Oonee yriyonenHo. Kpaiine ¢popmanbHBIN MOIX0M
MIPaKTUKYETCS N0 OTHOLIEHHIO KO MHOTUM BoIlpocaM. B pe3ynbpraTe y MIKOJbHUKOB BO3SHUKAIOT
IIOBEPXHOCTHBIE, a IOPOI M HEBEPHBIE MPEICTABICHUS B 00JaCTU OpraHu4ecKoi XuMuu. Mexay
TE€M 3TU pa3zelibl OPraHUYecKOil XMMUU BKJIIOYEHBI B 3a/laHUs UTOTOBOM aTTeCTaluM 3a Kypc
cpenHeil mkoisbl. Bor mouemy Heo6xoaumo B mporpammy oOydeHus B 10 Kiacce BKIIOUHMTH
JAHHBIA KypC XMMUH, HalpaBJI€HHBbIH Ha JUKBUJALMIO IPOOETIOB B MOJATOTOBKE BBITYCKHHUKOB,
OTpabOTKY HaBBIKOB PEILIEHHS 33/a4 U MOHMCKA OTBETOB HA CIIOKHBIE BONPOCHI OpPraHU4YeCKOn
XUMHH.

VYyaiuecs, BIOMparofe S5K3aMeH 110 XMMHUH, BBIHYKJEHbl CAMOCTOSITENILHO MPOpadoTaTh
00JIbI1I0€ KOJTMYECTBO IOCTATOYHO CJIOXKHOTO MaTepuaia. JlaHHbIN Kypc yUUThIBa€T 0COOEHHOCTH
OPraHMYECKHUX BEIIECTB M PEAKUUH B OpraHudeckoil xuMuu. OH pacCyuTaH Ha ydalluxcs,
WHTEPECYIOMMNXCS XUMHUEH, W (WIM) TUIAHUPYIOIIUX TPOJIOJDKUTHE CBOS 00pa3oBaHWE B BYy3ax
XUMUYECKOT0, OMOXUMHUYECKOTO U MEIULIMHCKOTO MPOQUIIS.

Oco60e BHUMaHUE yENIeTCs U3y4eHHIO alTOPUTMOB PEIICHNUS 3a/1a4 Ha HaXOXKICHUE
MOJIEKYJISIPHBIX (POPMYJT OpraHUYECKHUX BEIECTB Pa3IMYHBIX TOMOJIOTMUECKUX PSAIOB.
VYyamumces npearatoTcesi TECThI U1 IPOBEPKU TEOPETUUECKUX 3HAHUMH, a TakKe JUIs
MOJITOTOBKH K 3K3aMeHy B opme EI'D.

OyHKIMM crienKypca:

. yIIIyOJI€HHOE U3y4E€HUE OTAEIbHBIX ACIIEKTOB OPraHU4eCKON XUMMH;

. BBIPAOOTKH y IIKOJIBbHUKOB YMEHMS PelIaTh 3aJjauy U IOMCKAa OTBETOB HA CJI0XKHbIE

BOIIPOCHI I10 OpraHquCKOﬁ XHMHU,

. NOATrOTOBKA BBIITYCKHUKOB K EI'D.

Lens xypca:

° Pacimputh u yrinyOuTh 3HaHUS y4alIuXCs IO OPraHNYeCKON XUMHUU.

3amaun:

° ¢bopMHpOBaTh y y4YalIMXCA IIETOCTHOM CHCTEMBl 3HAaHUW O BaXKHEHIIUX

3aKOHOMCPHOCTAX B OpraHquCKOﬁ XHMHU,
L4 NPUBUTH HABBIKU PCIICHUA HCCTAHAAPTHBIX XUMHUYCCKUX 3aJia4 ITOBBIICHHOTO

YPOBHS TPYAHOCTH.



J MPOJOJDKUTh (POPMUPOBAHME HA KOHKPETHOM Y4eOHOM Marepuajie yMEHHil:
CpaBHMBaTh, AHAIU3UPOBATh, CONOCTABIISITh, BBIWICHATH CYIIECTBEHHOE, CBSI3HO, T'PAMOTHO HU

JI0Ka3aTeJIbHO U3J1araTh yueOHbIM MaTepuall;

. c(OpMHPOBATh y YUAITUXCS YHHBEPCATbHBIC YUeOHBIC NCHCTBUYS;
. Pa3BHUTh O3HABATEIbHBIA HHTEPEC K U3YYEHUIO XUMHUH
. MIOMOYb YJalIUMCsl B OCO3HAHHOM BBIOOPE MPOQeCChH.

[Iporpamma crnenkypca «YriayOieHHOE U3ydeHHE OpraHM4YeCKO XUMHUU» PACCUMTAHA Ha

30 yueOnbie Heenu (2 yac B Heneno, 60 9acoB 3a rof).

COILEPKXAHUE OBYUEHUA

IIpeamer opraHuveckoil XUMHUM.

[Ipenmer oprannuyeckoil XumMuu. OCOOEHHOCTH CTPOEHUS M CBOMCTB OpraHH4eCcKHX
coelMHEeHUI. 3HaueHHEe U POJIb OPTaHNYECKOM XUMHUU B CHCTEME €CTECTBEHHBIX HaYK U B KU3HU
obuiectBa. KpaTkuii ouepk UCTOPUH pa3BUTUSI OPraHUYECKON XUMUU.

[IpennocelIky co31aHusi TEOPUU CTPOCHUS: TEOPUS PAAMKAIOB M TEOpPUsS TUIIOB, pabOThI
A. Kekyne, D. ®panknanga u A. M. bymiepoBa. OCHOBHbIE TMOJIOKEHHSI TEOPUH CTPOCHUS
Oprannveckux coenuHeHud A. M. bytiepoBa. XuMHuecKkoe CTPOSHHUE U CBOMCTBA OPraHUYECKHUX
BEIIIECTB. M30MEpHUs Ha MpuUMepe H-OyTaHa u n300yTaHa.

DIEeKTPOHHOE 00JIaKO U OpOUTANB, UX (POPMBI. DIIEKTPOHHBIE U AIEKTPOHHO-TpaPUIECKue
dbopMynel aToMa yriepoja B HOPMajbHOM U BO30YXICHHOM COCTOSHUAX. KoBaseHTHas
XMUMHYECKas CBsA3b M €€ pa3sHOBUIHOCTU. Bomopoanas cBs3p. CpaBHeHHE OOMEHHOTO U
JOHOPHO-aKIENTOPHOTO MEXaHHU3MOB 00pa3oBaHusl KOBaJieHTHOHM cBs3u. [lepBoe BaneHTHOE
COCTOSIHUE - SP3-THOpuAM3aIMs - HAa IpUMEpe MOJIEKYIbl MeTaHa M JIpYruX ajkaHoB. Bropoe
BaJICHTHOE COCTOSIHUE - Sp2-TMOpUIM3alusi - Ha M[PUMEpPEe MOJIEKYIbl JTuiieHa. Tperbe
BaJICHTHOE COCTOSIHUE - SP-THOpUAM3AIMS - HA TMPUMEPEe MOJICKYNbl aleTuieHa. [ eomerpus
MOJIEKYJI PACCMOTPEHHBIX BEIIECTB M XapaKTEPHUCTHKA BUJIOB KOBAJICHTHON CBSI3M B HHUX.

YraeBoaopoanl

[Tonsitue o0 yrneBomoponaax. IIpupojHble MCTOUYHUKH yrieBojopoabl. Hedts u ee
MpOMBIIITIeHHas TepepaboTka. DpakiMOHHAs MEPEeroHKa, TEPMUYECKUN U KaTaTUTHUYECKUN
KpekuHr. [IpupoaHbIil ra3, ero cocraB M NMPAKTHUYECKOE HCIOJb30BaHHWE. KaMeHHBI yroib.
KokcoBanne xameHHOro yris. IIpouncxokIeHue NpUpPOJHBIX MCTOYHUKOB YIJIEBOJOPOJIOB.
Pudopmunr, ankunupoBaHue W apoMaTuzaiivs He(TEmpOayKTOB. DKOJIOTMUECKHE AaCIeKThI
J00BIYH, IEpepabOTKU M UCTIOIb30BAHUS TOJIE3HBIX UCKOTIAEMBIX.

Ankanel. ['omonoruyeckuit psia u obmiast popmyna ankanoB. CTpoeHHE MOJIEKYIIbl METaHa

" JPpYyrux aJKaHOB. I/I30Mep1/151 AJIKaHOB. HOMCHKJIaTypa TpUBHAJIbHAA, palUOHAJIbHAA U



NIOITAK. PauuonanbHass HOMEHKJIATypa Kak IpeamecTBeHHUK HoMmeHkiaaTypsl HIOITAK.
[Mpuanumer oOpa3oBaHusl Ha3BaHWU opranmdeckux coemauHenuit no HIOITAK: 3amernenws,
POIOHAYATBHOU CTPYKTYPHBI, CTAPIIUHCTBA XapaKTePUCTHUECKUX rpyni (aipaBUTHBIN TOPSAIOK).
duznyeckue CBOMCTBA aJKaHOB. AJKaHbl B mpupoje. IIpombllieHHbIE CIOCOObI MOJTyYEHHUS:
KPEKUHT aJKaHOB, (pakmuoHHass meperonka Hedtu. JlabopaTopHble crOCOOBI MOTyYEeHUS
aJIKaHOB: CHHTE3 Bropia, nekapOookcunupoBanue coneld KapOOHOBBIX KHCIIOT, THAPOJIU3 KapOuaa
amoMuHus. Peakiuu 3amenieHus. ['opeHue ankaHOB B pas3IMYHBIX YCIOBHSX. Tepmuueckoe
pasnoxeHue ankaHoB. M3omepusanms ankaHoB. IIpumeHeHme ankaHoB. MexaHHM3M peaknuu
PaaMKaIbHOTO 3aMEIIEHHUS, €T0 CTAIUN.

Ankenbl. ['omosormueckuit psng u obmas opmyna ankeHoB. CTpoeHHE MOJEKYJIBI
TWJIEHA M JpYTuX ajkeHoB.  M3oMepusi ankeHOB: CTPYKTYpHass M IPOCTPAHCTBEHHAs.
Homenknarypa u ¢usndeckue cBOMCTBa aikeHOB. [loydeHne STHICHOBBIX YTJIEBOAOPOJIOB U3
QJIKAaHOB, TajoreHaIKaHoB W cnupToB. [lonsarne o0 mHmykTUBHOM (+]) 2ddexTe Ha mpumepe
MOJIEKYNBI TporeHa. Peakiuu mnpucoenvHeHus (raJlor€HUpPOBAaHUE, TUIAPOTAJOrEHHUPOBAHUE,
rujapaTanus, rupupoBanue). Peakuuu okucieHHs U MOJUMepHU3aluu alkeHoB. [IpumeHeHue
QJIKCHOB Ha OCHOBE MX CBOMCTB. MeXaHU3M peakiuu 3JIEKTPO(PUIBHOTO MPUCOCIUHEHUS K
ankeHaM. OKHCIIEHHE aJIKEHOB B «MATKUX» U «OKECTKHX» YCIOBHUSIX.

Anxunpl.  ['omonormdeckuit psig ankuHoB. OOmas ¢opmyna. CTpoeHHE MOJCKYJIIbI
aneTuwieHa W Jpyrux ankuHoB. M3omepus ankuHoB. HomeHkiartypa alETUIICHOBBIX
yraeBoaopoqoB.  [lonydyeHue alKMHOB: METAaHOBBIM M KapOHAHBIN crocoObl. Pusznueckue
CBOWCTBA aJIKMHOB. Peakuun npucoeavHEHUs: TrajJOr€HHpPOBAaHUE, TUAPOrajloreHUpOBaHMUE,
ruapatauus (peakuusi Kyudeposa), runpupoBanue. Tpumepuszanus ametruieHa B O€H30I.
[Ipumenenne ankuHOB. OKHUCIEHUE AJIKUHOB.

AJKagueHBbl. O6mast dopmyna ankamueHoB. CrpoeHwe Mosiekyl. M3omepus wu
HOMEHKJIaTypa ajkaaueHoB. Pu3nueckue cBoiicTBa. B3aumHOe pacnojiokeHue — CBsized B
MOJIEKyJIax QJIKa/IMEHOB: KYMYIHUPOBAHHOE, CONPSDKEHHOE, M30iuMpoBaHHOE. OcoOeHHOCTH
CTPOEHHMS CONPSDKCHHBIX AIKAAUEHOB, UX IOJy4YeHUE. AHAJIOTUs B XMMHUUYECKHX CBOMCTBAx
aNKeHOB U ankaaueHoB. llommMmepusanus ankagueHoB. HarypanbHbli M CHHTETHYECKUU
KayuykH. Bynkanuzauus kayuyka. Pesuna. PaGoter C. B. JleGeneBa. OcOOEHHOCTH peakiuii
MPUCOEANHEHUS K aJTKaJUEHAM C CONPSKEHHBIMU CBSI3SIMM.

[uknoankansl. I[loHsATHE O HMKIOAIKAHAX M UX CBOMCTBAaX. [ OMOJIOrMYECKHM psAf U
obmras opMyna HUKIOANKAaHOB. M30MepHs MUKIOATKAHOB (TI0 «YTJIEPOTHOMY CKENEeTy», IIHC-,
TpaHC-, MEXKKJIaccoBas). XHMHUECKHE CBONCTBA IMKJIOATKAHOB: TOPEHHE, pPA3JI0KECHUE,

paauKaJIbHOC 3aMCIICHUEC, U30MEPHU3alIUsl. Oco0mie cBOIiCTBA HOUKJIOIIpOoIIaHa, L[I/IKJ'IO6yTaHa.



Apensbl. benzou kak nmpeacraButens apeHoB. CTpoeHHne MOIeKyI bl 6eH30ma. ConpsikeHne
cBsi- 3¢il. M3oMepusi U HOMEHKJaTypa apeHOB, UX TojydeHue. I'omonoru Gensona. BrnusHue
OOKOBOW LIENM HA 3JIEKTPOHHYIO IJIOTHOCTH COMNPSKEHHOTO 00Jaka B MOJIEKYJaX T'OMOJIOTOB
OeH30J1a Ha TPUMEpE TOJTyora. XUMHYECKHE CBOHCTBA OeH30J1a. Peakiuu 3aMelieHus ¢ yaacTueM
OeH301a: TaJOTeHUPOBAaHHME, HUTPOBAaHHME M alKwinpoBaHue. IlpumeHeHune OeH30ia U €ro
romosioroB. PajukansHoe XinopupoBanue 0eH30y1a. MexaHu3M U yCIIOBUS MPOBEACHUS pPEeaKlUn
paauKalbHOTO XJopupoBaHus OeH3ona. Karanuruyeckoe ruapupoBaHue OeHzona. MexaHu3M
peakuuil 3NeKTpO(UIBLHOTO 3aMEIIeHUs: TaJOTeHHUpPOBAHUS W HUTPOBAHUS OEH30Ja U €ro
romosioros. CpaBHEHHE peaKIIMOHHON CIOCOOHOCTH OEH30J1a U TOIYOJIa B PEAKIUAX 3aMeIleHHUS.
Opuentupytolee aeictBue rpymnmsl aromoB CH3+ B peakiusax 3aMelleHus C yuacTUEM TOJIYoJIa.
OpuentanTtsl | u Il poga B peakuusix 3aMeIIeHns C y9acTHEM apeHOB. Peakinu OOKOBBIX Iienei
AJIKMIIOEH30J10B.

Pacuernbie 3amaum. 1. HaxoxnmeHue MoOJIEKYISpHOW (QOPMYSBI  OPTaHMYECKOTO
COeTMHEHMS 10 Macce (00beMy) MPOAYKTOB cropanus. 2. HaxoxaeHne MoIeKyIspHON (GopMyITbI
BEIIECTBA MO €r0 OTHOCUTEIBbHOW TUIOTHOCTH M MAacCOBOMW JI0JI€ 3JIEMEHTOB B COCIUHEHUSX. 3.
KomOunmpoBaHHbIE 3a1a9H.

Kucaopoacoaep:xanme coeinHeHust

Cmuptel. CoctaB u kinaccudukanus crnuptoB. M3omepuss cnupToB (TOJOKCHHE
TUAPOKCUIIBHBIX TPYII, MEXKKIIACCOBas, «yrJIepodHOro  cKenera»). OU3nueckre CBOMCTBA
CIUPTOB, UX MOJydeHHe. MexMoeKynsapHas BOAOPoIHas CBA3b. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHHUS MOJIEKY] CIUPTOB. XMMHUYECKHE CBOWCTBA CIHPTOB, 00YCIOBICHHbIC HATUYHEM B
MOJIEKYJIaX THUIPOKCUJIBHBIX TPYMI: 00pa3oBaHUE alKOTOJSATOB, B3aMMOJEWCTBHUE C Trajore-
HOBOJIOPOJAMH, MEXKMOJIEKYISIpHAsE M BHYTPUMOJIEKYJISIpHAs JAeTUApaTalus, sTepuduKanus,
OKHUCJICHHE U JeruapupoBaHue cnuptoB. OCOOEHHOCTH CBONCTB MHOTOATOMHBIX  CIUPTOB.
KauecTBeHHass peakuuss Ha MHOTOQTOMHBIE CHUPTHI. BakHeliine MpeacTaBUTENH CIHUPTOB.
OU3MOJIOTUYECKOE JCHCTBUE METaHOJa M 9JTaHoJa. AJIKOTOJIM3M, €r0 MOCIEICTBUS.

Oenonbl.  DeHos, ero GuU3NYecKHue CBOMCTBA M IMOJyueHUE. XUMHUYECKHE CBOWCTBA
¢denona xak QyHkius ero ctpoeHus. KucnotHele cBoiicTBa. B3anMHoe BiMsHUE aTOMOB | TPYIIIT
B MOJIEKyJaX OpPraHMYeCKUX BemiecTB Ha mpumepe ¢enona. [lonukonneHcamnus ¢eHona ¢
dopmanpaeruoM. KavectBenHass ~— peakuust  Ha  (EHOI. [Ipumenenne  deHona.
Knaccudukarnuss ¢enomoB.  CpaBHEHHE KHCIOTHBIX CBOWCTB BEILECTB, COAEPHAIINX
TUAPOKCUIIBHYIO TPYINY: BOJABI, OJHO- U MHOTOAQTOMHBIX CHUPTOB. DIEKTPO(PUIBLHOE 3aMeIICHHE
B OEH30JIbHOM KoJiblie. [I[puMeHeHue npou3BoAHbIX (eHoIa.

Anbaernasl. KeToHbI



CTpoeHre MOJIeKyYI aJIbJIETHAOB i KETOHOB, UX H30MEpUs U HOMEHKIaTypa. OcoOeHHOCTH
CTpOCHUS KapOOHWIbHOW Tpynnbl. Dusndeckue CBONCTBA (POpMaNIbIECTHIA U €TO0 TOMOJIOTOB.
OtnenbHbIE IPEICTABUTENN  QIBJETUIOB M KETOHOB. XHMHYECKHE CBOWCTBA aJIbJIETHJIOB,
00yCJIOBIICHHbIE HAJIMYUEM B MOJIEKylle KapOOHWIBHOW TpyNmbel aTOMOB (THAPUPOBAHHE,
OKHUCJIEHHE aMMHUA4YHbIMU pacTBOpaMu okcuja cepedpa u rugpokcua meau (11)). KauectBennsie
peakuu Ha anpAeruapl. Peakuus moymkoHaeHCanuu Gopmanpaeruaa ¢ peHosom. OcobeHHOCTH
CTPOCHHUS U XUMHUYECKUX CBOMCTB KeTOHOB. HykieoduiabHOE mprcoemHeHne K KapOOHUIBHBIM
coenuHeHusM. [IpucoenuHenre nuaHoBOAOpOia U TUApocyabduTa HaTpus. B3aumHoe BiausHME
aTOMOB B MOJIEKyJax. [‘aloreHnpoBaHue anbACTUI0OB U KETOHOB II0 MOHHOMY MEXaHHW3MYy Ha
ceery. KadecTBeHHas peakuys Ha METHIIKETOHBI.

Kap6oHoBbIE KHCIIOTHI, CIIOKHBIE 3(DUPBI U JKUPBI

KapGonoBeie kucnotrel. CTpoeHHE MOJEKYJI KapOOHOBBIX KHUCIOT W KapOOKCHIBHOM
rpynnbl.  Krnaccudukanus u HOMEHKJIAaTypa KapOOHOBBIX KHCIOT. PuU3MYECKHE CBOMCTBA
KapOOHOBBIX KHCIIOT ¥ X 3aBUCUMOCTb OT CTPOEHUS MOJIeKy1. KapOoHOBbIE KUCIOTHI B IPUPOIE.
buonoruyeckast poiab kKapOOHOBBIX KUCIOT. OO1IME CBONCTBA HEOPraHUYECKUX U OPTraHUYECKUX
KHCIOT (B3aUMOJECHCTBUE C METANIaMH, OKCHIaMH METAJIJIOB, OCHOBAaHUSIMHU, COJISIMM). BiusiHue
YIJI€BOJOPOJHOTO pajiMKaia Ha CUITy KapOOHOBOM KUCIIOTHI. Peakius sTepudukanuu, ycaoBus ee
npoBefeHusl. XMMHYECKHE CBOICTBA HENpEeAETIbHBIX KapOOHOBBIX KHCJIOT, OOYCIIOBJIEHHBIE
HaJU4YMEM CBSI3M B MoOJIeKyJsie. Peakiuu 3mekTpoduiIbHOTO 3aMEIICHUsT ¢ y9acTHeM OCH30MHOMN
KHCJIOTBI.

Cnoxuble »Qupsl.  CTpoeHHe CHOXKHBIX 3QupoB. HM3oMmepus claoxkHbIX 3QUPOB
(«yrmepodHoro ckejera» M MexkiaaccoBas). HomeHkiaTypa cinoxHbIX 3¢gupoB. OOpaTUMOCTh
peakuuy TepupUKaluy, THAPOIU3 CIOXKHBIX 3¢(upoB. PaBHOBecue peakuuu 3TepupuKanuu +
THJIPOJIN3a; (PaKTOPBI, BIUAIOLINE HA HEro. PelieHre pacueTHbIX 3a1a4 Ha OIpeIelIieHUe BbIX0Ja
IPOAYKTa peakiyu (B W) OT TEOPETHUECKH BO3MOXKHOTO, YCTaHOBJIEHUE (OPMYIIBI U CTPOCHUS
BEIlIECTBA M0 MPOJLYKTaM €ro cropaHus (Uiau ruaposmnsa).

XKupst. XKupsl - croxxHble 3QUpbI TIMLIEpHHA U KapOOHOBBIX KUCIOT. COCTaB M CTPOCHHE
xupoB. Homenknarypa u knaccugukanus xupos. Macna. XKupsl B npupoze. buonoruueckue
¢bynkuuu xupoB. CBoiicTBa )kupoB. OMBUIEHHE KUPOB, N0JTydeHHe Mbuta. OObsICHEHHE MOIOIINX
CBONCTB MbIJIA.

I'mapupoBanue xuakux xupoB. Maprapu. [loustne o CMC. OObscHEeHHE MOIOIINX
coiictB Mbuta 1 CMC (B cpaBHEHHH).

Yraesoasl

Yrnesoasl. MoHo-, nu- u nonucaxapuzasl.  lIpencraBurenn KaxaoW TPYIIIBL

buonoruueckas POJIib YIJICBOOOB. Hx 3HayeHue B )KU3HM YE€IOBEKA U 06H_ICCTB8..



Momnocaxapunsl. ['moko3a, ee puznyeckue cBoiictBa. CTpoeHHe MOJIeKyibl. PaBHOBecHs
B PacTBOpE IJIIOKO3bl. 3aBUCUMOCTh XUMHUYECKUX CBOMCTB TJIIOKO3BI OT CTPOCHHSI MOJICKYIIBI.
BsaumopneiictBue ¢ ruzgpoxcunom meau (II) mpu xoMHaTHOW TemmepaType U HarpeBaHUW,
aTepudUKAIHS, PEAKIUs «CepeOPsTHOTO 3epKaliay, TUAPUPOBaHUE. Peakiinu OpoKeHUS TIFOKO3bI:
CIMPTOBOTO, MOJIOUHOKHUCIOro. ['noko3a B mpupoae. buonormueckass pojib  TIUIOKO3BI
[Ipumenenue rit0KO3bl Ha OCHOBE €€ cBoicTB. DpykTo3a Kak u3oMep Iioko3bl. CpaBHeHUE
CTPOCHUS MOJICKYJI H XUMUYESCKHX CBOMCTB TJTIOKO3bI M (h)pyKTO3bl. DpyKTO3a B MPHUPOJIC U €€
OnosioruuecKas poJb.

HMucaxapunel. CtpoeHue aucaxapuaoB. BoccTanaBnuBaroline 1 HEBOCCTaHABIMBAIOIINE
mucaxapuel. Caxaposa, JIakTO3a, MajbTO3a, UX CTpPOEHHE M Ouosiornuyeckas poib. ['uaponus
mucaxapusioB. [IpoMBITIIEHHOE TIOJIyY€HHUE caxapo3bl U3 TPUPOJTHOTO CHIPHSI.

[Homucaxapuasl.  Kpaxman u nemntono3a (cpaBHUTENbHAs XapaKTEPUCTHKA: CTPOCHHE
CBOMCTBa, OwoJsornueckas poJib). DU3NYECKHE CBOMCTBA TMOJUCAXapUI0B. XHUMHYECKUE
CBOMCTBa monucaxapuaoB. ['mapomm3 mommcaxapuaoB. KadecTBeHHass p akius Ha Kpaxmal.
[Tonmucaxapuasl B mpupoe, ux ouosornyeckas posb. [[pumenenne nomucaxapuaos. [lorstue 06
HCKYCCTBEHHBIX BOJIOKHaX. B3zanMopelicTBHe LEIUTI0N03bl C HEOPraHUYECKUMH U KapOOHOBBIMU
KHCJIOTaMH - 00pa30BaHKE CIIOKHBIX Y(PUPOB.

A3oTcoaepxaliue CoeAUHECHUS

Amunbl.  CoctaB u crpoeHue amMuHOB. Kiaccudukarus, uzomepuss 1 HOMEHKIIATypa
amMuHOB. Anudatnueckue amMuHbl. AHWIMH. [lonmydyeHue aMHMHOB: aNKUIUPOBAHUE aMMHAKa,
BOCCTaHOBJICHHE HUTpOocoeauHeHUi (peakuust 3uHuHA). DU3NYECKHE CBONCTBA AMUHOB.
XHWMHUYECKUE CBOICTBA aMUHOB: B3aMMOJIEUCTBUE C BOJOW M KHUCIOTaMH. [ 'OMOJIOTHUECKUI psil
apoOMaTHYEeCKUX AaMHUHOB. AJIKWIMPOBAHME M alMJIMpPOBaHUE aMHHOB. B3aumHOe BiusiHuE
aTOMOB B MOJIEKyJlax Ha MpHUMepe aMMuaka, alu(aTuyecKuX U apoOMaTUYeCKHUX AaMHHOB.
[IpuMeHeHne aMUHOB.

AmuHokucinoTel U Oenku. CocTaB M CTpOEHHUE MOJEKYJd aMHUHOKHUCTOT. M3omepus
AMUHOKHCIIOT. JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB aMUHOKHCIOT M €€ MPUYUHBI.
B3aumMopeiicTBue aMMHOKHUCIIOT ¢ OCHOBaHUSIMH. B3anmoaeiicTBuE aMUHOKUCIIOT C KUCJIOTaMU,
oOpa3oBaHue cIOXHBIX 3(hupoB. OOpa3oBaHHE BHYTPUMOJEKYISPHBIX coyiel (OUIOISIPHOTO
noHa). Peakuus moiMKOHJEHCAIIMM aMUHOKHCIOT. CHHTETUYECKHE BOJIOKHA (KAlpoOH, DHAHT).
buonoruueckas poiab aMmuHOKUCTOT. [I[puMeHeHre aMMHOKHUCIIOT.

benku kak mpupoaneie Ouononumepsl. llenTuanas rpynmna aToMOB U MENTHAHAS CBS3b.
IMentu gpl. benku. IlepBuuHasi, BTOpUYHAs, TPETUYHAS CTPYKTYpPHI OENKOB. XUMHUYECKHE
CBOMCTBa OENKOB: TOpeHHWe, ACHATypalus, TUIPOJIM3, KaueCTBEHHBbIC (I[BETHBIC) pPEaKIIHH.

buonornyeckue QyHkiuu O6enxoB. 3HaueHHe OenkoB. YeTBepTHUUHAs CTPYKTypa OEIKOB Kak



arperanusi OCJIKOBBIX U HEOEIKOBBIX MOJIEKY. [ mobanpHas mpobiieMa OeTKOBOTO TOJIOIaHUS U
IIyTU €€ pEeLICHUS.

HyknenHoBbIE KHCIIOTBI. OOmwmii mnaH CTPOEHUS HYKICOTHUIOB. [lonsTne o
MUPUMHIMHOBBIX U IyPUHOBBIX OCHOBaHUAX. [lepBuuHas, BTOpUYHAsl U TPETUYHASI CTPYKTYPHI
monekynbl JIHK. Buonoruueckas pons JHK u PHK. I'ennas urxenepust 1 OMOTEXHOJIOTHSL.
Tpancrennbsie GOpMbI )KUBOTHBIX U PACTEHUH.

O6o6mmenne. M3omepus. Kiaccudukaius opraHmdecKux CoOeAMHCHAN

Knaccudukanuss opraHMYecKuX COEIMHEHUH IO CTPOEHUIO «YIJIEPOIHOIO CKEJIeTay:
alMKINYecKre (aJKaHbl, aJKEHbl aJKWHBI, aJIKaJueHbl), KapOOUUKINYecKhe (LUKIOANKaHbl U
apeHbl) U  TeTepOIUKINYECKHUE. Knaccudpukanuss opraHMueckux COEIMHEHUH IO
(YHKIMOHAJIBHBIM TpYIIaM: CHUPTHI, (EHOJIBI, MPOCTHIE 3QUpbI, anbAETUAbl, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE 3(DUPBHIL.

CrpykTypHass U30Mepusi U €€ BUJbL: H30MEpHs «YIJIepOAHOTO CKeJeTa», U30Mepus
MOJIOKEHUST (KpaTHOM CBs3M M (YHKIMOHAJIBHOM TPYIIBI), MEXKKIACCOBAasl H30MEpUS.
[IpocTpaHcTBeHHAs U30MEPHSI U €€ BUIbl: TeOMETpUYECKasi U ONTHYECKasl.

O6o00mmenrne. XMMHUECKHE PEAKIIMH B OPTaHUICCKON XUMUU

Peakiusx 3amellleHus, peakuuAx MPUCOCAUHEHMs, PpEaKUUuu MOJUMEpU3aluu |
MOJIMKOHJICHCAILIUY, PEAKLUUAX OTIICIUIEHUs (IMMUHUPOBAHMA). JIETMIPUPOBAHHME AJIKAHOB.
Jleruaparanust CIUPTOB. AETMIPOXJIOPHPOBAHME HA IpHUMepe rajoreHankaHoB. [lonsatue o
KPEKHHIe QJIKaHOB M JIENOIMMEpU3allui oauMepoB. Peakunn nzomepusanuu. I'omonutudeckuit
U FeTePOJIMTUYECKUI pa3pblB KOBAJEHTHOW XMMHUYECKON CBS3U; 00pa30BaHKUE KOBAJIEHTHON CBS3H
10 JOHOPHO-aKLENTOpHOMY MexaHu3My. Ilonsarue o Hykneoduie u anekrpoduie.

Knaccugpukanus peakuuii mo TUIy pearupyroUIMX yacTull (HyKJIeo(UIbHbIE U
3JIeKTPO(UIIbHBIE) U MPUHLIMITY U3MEHEHHs COCTaBa MOJIEKYlbl. B3aumHoe BiMsHHE aTOMOB B
MOJIEKyJaX OpraHuYecKux BemecTB. MHAYKTUBHBIH H Me3oMepHbld 3ddekTsl. IlpaBuio

MapKOBHHKOBA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMBI CIHELHKYPCA
«YTJYBJEHHOE U3YYEHUE OPTAHUYECKON XUMUWN»

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS OOYYarOIIUMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero oOuiero o0pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHHUS MpeAMETa « XMMUS» Ha YPOBHE CPETHET0 00111ero 00pa30BaHus BbIIEICHBI
CJIEYIOIIE COCTABIIAIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarolMXCs PYKOBOJICTBOBAThCSl B CBOEH AEATEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHCTEME XMMHYECKOTO
o0pazoBaHus;

HaJIW4Yue TMPAaBOCO3HAHUS IKOJIOTUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE PE3YNIbTAThl OCBOCHHUSI PEAMETA « X UMUS IOCTUTAIOTCS B €IMHCTBE y4eOHOU
U BOCITUTATENBHOM NIEATENHHOCTH B COOTBETCTBUU C I'YMaHUCTHUECKUMHU, COI[MOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTAMU M UJEaJaMH POCCUICKOTO TpakJaHCKOrO OOIecTBa,
MPUHATHIMU B OOIIECTBE HOPMaMH M MpaBUIIAMU TOBEJEHUS, CIOCOOCTBYIOIIMMH MpoIieccaM
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH OOYUaIOIINXCS.

JIM4HOCTHBIE pe3yAbTaThl OCBOCHUS MpeaMeTa «XHUMHUSD» OTPaXKaloT cPOpMUPOBAHHOCTH
OTIbITAa O3HABATENILHOM U MPAKTHUYECKOHN NESTEIIbHOCTH O0YJaIOMIMXCS [0 pean3alii IPUHATHIX
B 00I1I€CTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HaHHUA 00YJarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTABJICHHUSI O COLMAIbHBIX HOPMAax M TMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIIEHUU B

KOJIJICKTHUBC,



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITEILHOCTH TMPU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelieHnn y4eOHbBIX U MO3HABATEIBHBIX 33144, BEIIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPU aHAIN3€ PA3IUYHBIX BUJOB YICOHOM 1€ATEbHOCTH;

2) NaTpMOTHYECKOTO BOCIIMTAHMS !

LIEHHOCTHOTO OTHOIICHUSI K HCTOPHUYECKOMY W HAYYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMHH;

YBaXEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO MPUMEHEHUS
XHUMUHU, OCO3HAHUS TOTO, YTO JIOCTMIKEHUS HAYKHU €CTh pe3ylbTaT JIUTEIbHBIX HaOIIOJIEHUH,
KPOTOTJIMBBIX IKCIIEPUMEHTATIBHBIX MOMCKOB, TOCTOSIHHOTO TPYy/1a YUEHBIX U TIPAKTUKOB;

WHTEpeca M T[O3HABaTEIbHBIX MOTHBOB B TMOJYYEHHHM U TIOCIEAYIONMIEM aHau3e
“H(pOpMAIIUU O TIEPEIOBBIX JOCTIKEHHSIX COBPEMEHHON OTEYECTBEHHOW XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHUBAThH CUTYAIlWU, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMU, ¥ IPUHUMATh
OCO3HAHHBIE pPellIeHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

FOTOBHOCTH OIICHMBATh CBOE TOBEJICHHE W TOCTYIKH CBOMX TOBapHILEW C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHMs LIEHHOCTeM 3J0poBOT0 M Oe3omacHoro oOpasza >KU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnrofieHHs MpaBuil 0E30MacHOTO OOpaleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS LEHHOCTH TMPaBWJI HWHIUBUAYAJBHOTO M KOJUIGKTUBHOIO O€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3A0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTPEeOJICHHS alKOroJs,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOr0o BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHUE€ B PEIICHWM NPAKTUYECKUX 3a/ady COLMAIBHOUN
HaIMpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3YYEHHI0 MPOECCHil pa3lInYHOTO pojia, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaKEHHsI K TPYAY, JIOASIM TPY/Aa U pe3yabTaTaM TpYyIOBOH e TeNbHOCTH;



TOTOBHOCTHU K OCO3HAHHOMY BEIOOPY MHIMBUAYAILHOU TPACKTOPUH 00pa3oBanwsl, Oy mymieit
npodeccuu U pean3aui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YI€TOM JTMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMUM, HHTEPECOB U IOTPEOHOCTEH 00IIeCTBa;

6) 3x0/10rnYecKoro BOCIMTAHMA:

9KOJIOTMYECKHU 11€J1eCO00Pa3HOr0 OTHOIIEHHUS K MPUPOJIE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3emiie;

MMOHUMAaHMS TI00ABHOTO XapakTepa YKOJIOTHICCKUX TPOOIIeM, BIUSHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATILHOM CPEIBI;

0CO3HaHUsI HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHHs] BOIIPOCOB
PaIMOHAIBLHOTO MPUPOAOIOIB30BAHUS;

AKTUBHOTO HEMPUSTHS JEHCTBHUM, MPUHOCIIIMX BPEa OKPYXKAIOIIEeH MPUPOJIHON cpene,
YMEHHUS TPOTHO3UPOBATh HEOJIATOTPUSITHBIC YKOJIOTUYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUN U MPEAOTBPAIATh UX;

HaJU4Usl PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIBTYPHI, OIBITA
JESTETPHOCTH  DKOJOTUYECKOW HANpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HWMHU B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMATbHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

MOHUMaHM cHenuduKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (GOpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO Mpe/ICTaBIeHUsI 00 OKpYKaroLeM
MHUpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEpPHOCTEU U
pelIeHny TpodieM COXPaHEHHUs MTPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBWIM3AIMHU: B €&
T'YMaHUCTHUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNM B CO3/JaHUM HOBOW 0a3bl MaTepuaiIbHON
KYJIBTYpBI, PEHICHUH II00ATBbHBIX MPOOJIEM YCTONYHMBOIO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOA,
SHEPreTHYECKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M AKOJIOTHUYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH: TOHHUMAHHs CYIIHOCTH METOJIOB TO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJMydyaeMble 3HAHUS IS
aHalM3a U OOBACHEHUs SBJICHUN OKPYXKAIOIIETO MHpa U TMPOUCXOMAANUX B HEM W3MEHEHUH,
YMEHHUSI JIeIaTh 000CHOBAHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS TAHHBIX

C LICJIBIO MOJYUCHUA JOCTOBCPHBIX BBIBOJIOB,



CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMHUUYECKUE 3HAHUS TSI PELICHUS TTPOoOIIeM
B PEATBbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEJOBATEIBCKOM IESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHUM C JKH3HCHHBIMHU
MOTPEOHOCTSAMHU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3jIMYHBIX chepax NpodecCHOHATBHOMN I TeIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATDI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mpenMera «XUMHUS» Ha YpOBHE
cpenHero oOrmiero oopa3oBaHus BKIIOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHaAYYHbIE TOHATHS, OTPAKAOIINE [IEJIOCTHOCTh HAYYHOUM KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOJ0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHEPTHs, SIBJICHUE, TPOIIECC, CUCTEMa, HAyYHBIH (DAKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEI0OBaHNE, HAOIIOIEHIE, N3MEPEHHE, SKCIICPUMEHT U IPYTHE);

YHUBEpCaJbHblE  yd4eOHbIe  JeiicTBHs  (MO3HABAaTelIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecreunBaronme GopMuUpoBaHHE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yJaroIuXCsi;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHYECCKHE 3HaHWs W YHHBEpCalbHbIC y4YeOHBbIC JCHCTBUS B IO3HABATEIBHON U
COLIMAIBHOM MIPAKTHUKE.

MeranpeaqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YYCOHBIMHU

IIO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU HGI;'ICTBHHMI/I.

OBJjaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JCHCTBUSMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U AKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHM HX JOCTHKEHUS,
COOTHOCHUTH PE3YJbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU 1IEJISIMHU;

WCIIOJb30BATh MPU OCBOCHMM 3HAHUM MNPUEMBI JIOTMUECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHble TMPU3HAKKM TOHSATHMI M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS I 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA;,

BLI6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA Knaccn(bmcaunn BCIICCTB U XUMHNYCCKHUX peaKL[PIfI;



YCTaHABJIMBATb NPHUYNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YYaCMbIMU SIBJICHUSAMU,

CTPOUTD JIOTHYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTHBHBIC, 110 aHaJIOFI/II/I), BBIABJISITH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHUSX, (POPMYIHPOBATH BBHIBOJIBI U
3aKJIFOYCHUS,

INPHUMCHATH B IMPOLCCCC IMO3HAHMWA, UCIIOJIB3YCMbIC B XUMHUHU CUMBOJIMYCCKUC (3HaKOBBIe)
MOJIeN, IpeoOpa3oBbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMMUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XUMHUECKOW peakuud — TPU PEHICHHH Y4eOHBIX
IMO3HABATCIBbHBIX U MPAKTUYCCKUX 3a/1a4, IPUMCHATh Ha3BAHHBIC MOJICJIIBHBIC IPCACTABJICHUS OJIS
BBIABJICHHA XaPaKTCPHBIX IIPU3HAKOB NU3Yy4AaCMbIX BCIICCTB U XUMHUUYCCKUX peaKHI/IfI.

2) 6a3oBbIe HCCI€A0BATENbCKUE € CTBUS:

BJIaJICTh OCHOBAMM MCTOA0B HAYYHOTO ITO3HAHUA BEIICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMymupoBaTh IETM W 3aJa4d  HUCCIICJOBAHWSA, WCIOJIL30BaTh IIOCTABICHHBIC |
CaMOCTOSITSIIBHO C(hOPMYJIMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHHS M OCHOBBI
JJIA CbOpMI/IpOBaHI/ISI THUIOTESEI 110 MMPOBCPKE NPAaBUIIbHOCTU BBICKA3bIBACMBIX Cy)K}ICHHfI;

BJIaJICTE HaBBIKAMH CaMOCTOSATCIBHOTO IINIAHUPOBAHUA W TPOBCACHUA YUCHUUYCCKUX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M IPOIEcca, CaAMOCTOSITEIIBHO
MPOTHO3MPOBATh €ro pe3ynbTaT, (OPMYIHPOBATH OOOOIIEHHUS W BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB MCCIICIOBAHUSA, COCTABIATH 0O0OCHOBAHHBIN OTUET O MPOJCIIAHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOHW MCCIIEIOBATEILCKOW W TPOEKTHOM JIESTEIbHOCTH,
MPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIICHUS
MPaKTUYECKHUX 33J1a4, TPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCS B  PAJMUHBIX HMCTOYHUKAX HWHOOpMaruu (HAyIHO-TIOMYJIsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXKaHWus, CHpaBOYHbe IMocoOus, pecypcel HHTepHeta),
aHATM3UPOBATh HHPOPMALIMIO PA3TUYHBIX BUIOB U (DOPM MPEACTABICHUS, KPUTHYESCKH OIICHUBATH
e€ J0CTOBEPHOCTh M HEMPOTUBOPEUHNBOCTD;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTh pa3IUYHbIE METOJbl MPH TOUCKE U O0TOOpe
nHpopManuy, HeOOXOAUMOM /ISl BBITIOTHEHHsI YUeOHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPHOOpPETaTh OMBIT UCIOJIb30BaHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMYy TpEICTaBiIeHUS UHPOPMAIUU (CXEMBI,

rpaduKy, 1uarpamMMbl, TaOJIHUIIbI, PUCYHKU U APYTHE);



WCIOJb30BaTh HAYYHBIH S3BIK B KauyecTBE CpeAcTBa Npu padoTe C XUMHYECKOU
uHboOpManKell: NPUMEHATh MEXIpeAMETHbIE ((U3UYEeCKUe W MaTeMaTHYeCKHE) 3HAKd U
CHMBOJIBI, POpMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U HpeO6p3.30BI)IBaTB 3HAKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTHU.

OBJjajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1eCTBUAMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaThb HJEH, q)OpMYJ'II/IpOBaTI) CBOM TMPCMIOKCHUSA OTHOCHUTCIBbHO  BBLIIIOJTHCHUA
MpEeUI0KEHHOM 3a/1a4H;

BBICTYIIATH C HpC3CHTaHH€ﬁ PE3YIbTATOB NO3HaBaTEIbHOMN ACATCIIBHOCTHU, IMOJYUYCHHBIX
CaMOCTOATCIIbBHO HWJIX COBMECTHO CO CBEPCTHHKaMHW T1IPpU  BBIIIOJJHCHHUU XHUMHYCCKOI'O
OKCIIEPUMEHTA, TPAKTUYECKOW padOTHl IO HCCICAOBAHUIO CBOMCTB M3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (POpMyIupoBaTh BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHBIX

HCCIe0BaHUM TTyTEM COTJIACOBAHMSI TIO3UITUI B XO7€ OOCYK/IEHUS U 0OMEHA MHEHUSIMH.

OgiaieHne YHUBEPCATbHBIMU PEryJsITHBHBIMH 1eHCTBUAMU:

CaMOCTOSITEIEHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO NIESTEIHHOCTD,
ompenensst €€ e W 3aJa4d, KOHTPOJHMPOBATh M 10 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeJularaeMblii JITOPUTM JICHCTBHI NPU BBHITIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCOO UX pEIIEeHUsS C YIETOM TMOJIYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYHICCTBJIATb CAMOKOHTPOJIb CBOEH JCATCIBbHOCTHU HA OCHOBE CaMOaHaJIn3a U CaMOOLICHKH.

INPEJMETHBIE PE3YJIbTATbBI

[IpenmetHble pe3ynbTaThl 0cBoeHUs nporpaMmbel COO 1o XMMHHU Ha yri1yOJEHHOM ypOBHE
BKJIIOYAIOT: crenuduyeckue As crneukypca «YriayOojJeHHOe M3y4eHHE OPraHU4YeCcKOM XUMHUU»
Hay4yHble 3HAHMUS, YMEHMS M  CIOCOObI JEHCTBUM 10 OCBOEHHMIO, MHTEpIpETallU
U NpeoOpa30oBaHMIO 3HAHUM, BUABI JEITEIbHOCTH 10 MOTy4E€HUI0 HOBOTO 3HAHUS U IPUMEHEHHIO
3HaHUN B pa3IMyHBIX YYEOHBIX CUTyallUsX, @ TaKKe B pEaJbHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C XUMHEH.

[IpenmeTHble pe3ynbTaThl OCBOCHHUS CIELKypca «YTIyOJIeHHOe M3ydyeHHE OpraHu4ecKoil
XUMUU» OTPAXKAIOT:

1) copmMHUpPOBaHHOCTh MPEICTABICHUA: O MECT€ U 3HAUYEHUHM OPraHUYECKOW XUMHUHU
B CHUCTEME €CTECTBEHHBIX HayK U €€ poJjH B 00eCIeUeHNH YCTOHYMBOTO Pa3BUTHS YEJIOBEYECTBA:

B pCLICHUU HpO6HCM BKOHOFHqCCKOﬁ, BHCPFCTHqCCKOﬁ U IHIIEeBOM 6630H8.CHOCTI/I, B Ppa3BUTUU



MEIMLUHBI, CO3/aHMM HOBBIX MAaTE€pPHajOB, HOBBIX HCTOYHHMKOB SHEPrHH, B 00ECHECUCHUH
panMoHaTBFHOTO MPUPOAOTIONH30BAHNUS, B (DOPMUPOBAHUM MHPOBO33PEHUS U OOIIEH KYIbTYpHI
YeJI0BEKa, a TAKXKE SKOJIOTUIECKA 000CHOBAHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOM
cpene;

2) BIAJCHUE CHUCTEMOM XMMHYECKHUX 3HAHUM, KOTOpPas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS — XUMHYCCKUH JJIEMEHT, aToOM, SIIPO U AJICKTPOHHas 00oJiouka aroma, s-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aToMa, MOpUAM3AINS aTOMHBIX
opOuTanel, HMOH, MOJIEKYNa, BaJEHTHOCTb, IEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIIECHUS,
XMMHMYECKasi CBsI3b, MOJIb, MOJIIpHAasE Macca, MOJISIPHBIM OOBEM, YIJIEPOJHBIN CKEJIET,
(GyHKIMOHAIbHAS TpyIIa, paguKal, CTPYKTypHble (Qopmynbl (pa3BEpHYThIE, COKpalIEHHBIE,
CKEJIETHbIE), HM30MEpHsl CTPYKTypHas U NPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTHYECKUN psAZl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- M a30TCOJEpIKaIlHe
OpraHMYEeCKHUEe COEIUHEHMs, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE
COCIMHECHUS; TEOPUHU, 3aKOHBI (Tepuonnyeckuii 3akoH J. WM. MennaeneeBa, Teopusi CTpOEHUS
oprannueckux BemectB A. M. byriepoBa, 3aKoH COXpaHEHHUS MacChl BELIECTB, 3aKOH
COXpaHEHHMs U TMPEBPAIICHUS DHHEPrUM IPU XUMHUYECKUX PEAKLIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XMMWH, MHPOBO33DCHUECKUE 3HAHMS, JIEKAIIME B OCHOBE IOHHMAHUS
IIPUYMHHOCTH W CUCTEMHOCTH XMMHUYECKHX SIBICHHMH; IPEICTaBICHHSA O  MEXaHU3Max
XMUMHMYECKUX PEAKLIMM, TEPMOJANHAMAYECKUX U KUHETHYECKHUX 3aKOHOMEPHOCTSIX X IPOTEKAHUS,
O B3aMMHOM BJIMSHUM aTOMOB U IPYNIl aTOMOB B MOJIEKyJaX (MHIYKTHBHBI U MeE30MEpHBI
spdextsl, opueHtantel I u II pona); daxromornueckue cBeneHHs O CBOMCTBax, COCTaBe,
MOJIydeHHH U 0€30I1aCHOM HCIMOJIb30BAHUM BaKHEHIINX OPraHMYECKHX BELIECTB B OBITY
U IIPAaKTUYECKON JIEATEIbHOCTH YEJIOBEKa, OOLIMX HayYHBIX MPUHIMIAX XUMHUYECKOI'O
IIPOM3BO/ICTBA (HA MpUMeEpE NPOU3BOJCTBA METAaHOJA, IepepaboTKU HEPTH);

3) chOopMHpPOBAaHHOCTb yMEHHUIl: BBISBIATH XapakTEpHble IPU3HAKU  IOHATHH,
YCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOLIME IOHATHS IIPU ONHUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHUN;

4) chopMUPOBAaHHOCTh YMEHUM: UCIOJIb30BATH XUMUYECKYIO CUMBOJIMKY U1l COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX  (pa3BEPHYTBIX, COKpAIIEHHBIX U CKEJIETHBIX)  (QOopMyl
OPraHMYECKUX BEIIECTB; COCTABIATh YPABHEHMS XMMHMUYECKUX PEAKIUM U pacKphlBaThb HX
CYLUIHOCTb:  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMM  IMOCPEACTBOM  COCTaBIICHUS
3JIEKTPOHHOTO OajlaHCca ATUX PeaKIuil; peakuii FOHHOTO 0OMeHa IyTEM COCTABIIEHUS UX MOJHBIX
U COKPALIEHHBIX HOHHBIX YPAaBHEHUH; U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHUUYECKUX BEIIECTB
JUI WIUTIOCTPALMM MX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOECHMS;

5 ) C(pOpMI/IpOBaHHOCTB yMCHHﬁZ YCTaHaBJINBATb MNPpUHAIJICIKHOCTD HN3YUYCHHBIX



OpPraHMYeCKUX BEIIECTB IO HMX COCTaBy M CTPOCHHUIO K ONpPENeNEHHOMY KIaccy/Tpyrie
COEIMHEHMH, 1aBaTh UM Ha3BaHus No cuctemarudeckoil HomeHkiarype (IUPAC) u npuBoauts
TPUBHAJIbHBIE HA3BaHUS JUISl OTACIBHBIX NPEJCTa BUTEJNEH OPraHMYECKUX BELIECTB (ITUJIEH,
alleTUIICH, TOJYOJI, TJIMIEPHH, dTHJICHIIMKOIb, (peHoJ, (GopMalbAeril, aleTaibIernu]], aleToH,
MypaBbHUHAas KUCJIOTA, YKCYCHAsl KUCJIOTA, CTEApPUHOBAs, OJCMHOBAsI, MaJbMUTHHOBAs KUCIJIOTHI,
TUIAIWH, aJIAaHUH, MalIbT03a, (PPyKTO3a, aHWIHMH, JUBUHIII, H30TIPEH, XJIOPOTIPEH, CTUPOI | JIp.);

6) chOpMHPOBAHHOCTH yYMEHHS OMPEIENSATh BHI XHMHUYECKOW CBS3M B OPraHUYECKUX
COeIMHEHUX (KOBaJEHTHAs U MOHHAs CBA3b, G- U M-CBA3b, BOJOPOIHAS CBS3b);

7) chopMUPOBAaHHOCTh YMEHHS MPUMEHSATH IMOJIOKEHHSI TEOPUU CTPOCHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa ans oObsICHEHHUsS] 3aBUCUMOCTU CBOICTB BEIIECTB OT UX COCTaBa
Y CTPOCHHUS;

8) chopMHpPOBAHHOCTP YMEHUW XapakTEpPU30BaTh COCTaB, CTPOCHHE, (U3HUICCKUE
U XMMHYECKHE CBOWCTBA THUIHWYHBIX TIPEJCTABUTENCH pAa3UYHBIX KIACCOB OPraHMYECKHX
BEIIECTB: QJKAaHOB, I[MKJIOAJIKAHOB, aJKEHOB, allKaJU€HOB, AaJKMHOB, apOMaTHYECKHX
YTIEBOAOPOJIOB, CIIUPTOB, albJETUI0B, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTBIX M CIOXKHBIX
3(hUpOB, KUPOB, HUTPOCOCAUHCHUH W aMHUHOB, aMUHOKHCIIOT, O€JIKOB, YIJIEBOJOB (MOHO-, IH-
Y TIOJINCAXapHUIOB); WIUTIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXAY HHUMH YypaBHEHHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKHX PEAKIIHI C UCTIOIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

9) chopMuUpPOBAaHHOCTH yMEHHUs MOJATBEPXKIAaTh Ha KOHKPETHBIX MpHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOM CHOCOOHOCTH OPraHM4eCKHX COEJIMHEHUN OT KPATHOCTH W THIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI3U), B3AUMHOTO BJIMSIHUSL aTOMOB U TPYIII aTOMOB B MOJICKYJIaX;

10) chopMUPOBAHHOCTh YMEHHUSI XapaKT€pPHU30BaTh MCTOYHHKHU YIJIEBOJOPOJHOTO CHIPhS
(HedTh, TPUPOAHBIA Ta3, yroyib), CIIOCOOBI €ro MepepadOTKM W MPAKTHUYECKOE MPUMCHCHHE
MIPOJIYKTOB MepepadoTKH;

11) chopmupoBaHHOCTH BJIAJCHHS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUSI — HAONIOJIGHWU, U3MEPEHHH, MOJICIMPOBAHUM, JKCIEPUMEHTE (pealbHOM
U MBICIIGHHOM) U YMEHHS MPHUMEHSTh 3TU 3HaHUS; CHOPMHPOBAHHOCTH YMEHHUS MPUMEHSTH
OCHOBHBIE OIEPAllMd MBICIUTENBHON JEATEeIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE,
00o01eHune, cucTeMaTU3alltio, BbISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBA3EH — Ul M3y4EHUS
CBOCTB BEIIECTB U XUMHUYECKHUX PEaKIIHIi;

12) chopMUPOBAaHHOCTH YMEHHI: BBISBISATH B3aUMOCBSI3b XUMUYECKHX 3HAHHMA
C MOHATUSMHU U NPEACTABICHUSAMH JAPYTHX €CTECTBEHHO-HAyYHBIX NpeAMETOB i Oolee
OCO3HAHHOTO OHUMAHUA CYIIHOCTH MaTepHaJIbHOTO €AMHCTBA MHUpPA; HCIIOJIb30BaTh CUCTEMHbIE
3HAHUS 10 OPraHUYECKON XUMHUU i1 OOBSACHEHUS W TPOTHOZMPOBAHHS SIBICHHA, UMEIOIINX

€CTECTBEHHO-HAY4YHYIO IIPUPOAY;



13) chopMUpPOBaHHOCTE YMEHHUH: NMPOBOAMTH PACUETHI MO XUMHUYECKUM (QOpMynaM H
YpaBHEHUSAM XMMHUYECKHX PEaKIHil C HCHOJIb30BaHUEM (HU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHONW CTOPOHBI:
pacu€Thl M0 HAXOXKICHUIO XUMHUYECKOH ()OPMYIBI BEUIECTBA 1O M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMUYECKUX 3JIEMEHTOB, MTPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

14) copMHUPOBAaHHOCTH YMEHHH: MPOTHO3UPOBATh, AHATU3UPOBATH W  OIICHUBATH
C TO3WIMH SKOJOTUYECKOH O€30MacHOCTH TIOCIEACTBHS OBITOBOW ¥ MPOM3BOJCTBEHHOU
NeSITEIbHOCTH 4eJOBEKa, CBSI3aHHOM € MepepabOTKON BEILECTB; HCIOJB30BaTh MOJyYEHHbBIE
3HAHUS ISl IPUHATUS TPAMOTHBIX PEHICHUH MPOOJIEM B CHTYaIUsX, CBI3aHHBIX C XUMUEH;

15) chopMHUpPOBAHHOCTH YMEHHUIN: CAMOCTOSTEIILHO INIAHUPOBATH M TIPOBOIUTH XUMUYECKUM
AKCHEPUMEHT (II0JIy4eHHE U U3yYEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHbIE PEAKIINU
YTJII€BOA0POIOB PA3IUYHBIX KJIACCOB U KHCIIOPOJICOAEPKAIIMX OPraHUYECKUX BEIIECTB, pELICHHE
SKCIEPUMEHTAJIbHBIX 3aJlad [0 PAclO3HABaHUIO OPraHWYEeCKUX BEIIECTB) C COONIOJCHHEM
mpaBuyl  Oe3omacHoro oOpalleHuss ¢  BEIIeCTBaMU U JIaOOpaTOpHBIM  000PYIOBaHHEM,
dbopMynupoBaTh Ledb HCCIENOBaHUS, MPEICTaBIsAThH B  pa3ivuHON (opme pe3ynbTaThbl
AKCIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATh UX JOCTOBEPHOCTD;

16) chopMHUpOBAaHHOCTh YMEHUM: COOIOMATH MpaBHUJa 3KOJIOTHYECKH IEIeCO00pa3HOTo
MOBEACHUA B OBITY U TPYJOBOM JEATENBHOCTH B ILENAX COXPAaHEHHs CBOErO 3J0POBbS,
OKpY)Kalolled MPUPOJHOW CpeAbl U JIOCTHXKEHHS €€ YCTOWYMBOTO Pa3BUTHA; OCO3HABATh
OTMACHOCTh TOKCHMYECKOIO JEHCTBHS Ha >KHUBbIE OPraHU3Mbl ONPENCIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMUMAas cMbicia nokasarens [1JIK; ananusupoBaTh 1emecoo0pa3HOCTh NTPUMEHEHUS
OpPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOLICHHS PUCK-
10J1b34;

17) chopMupoBaHHOCTh YMEHHUIA: OCYIIECTBIIATH ILIeJICHANIPABICHHBIN MOUCK XUMUYECKON
uH(pOpMallUKd B pa3NUYHbIX HCTOYHHMKAX (Hay4yHas W ydeOHO-HayuHas nuteparypa, CMU,
WuTepHer u Ap.), KPUTUYECKH aHAIU3UPOBATH XUMHUECKYIO HH(OpMaIio, nepepadbaTeiBaTh €€

M HCHOJB30BaTh B COOTBETCTBHU C ITOCTABJICHHOM yqe6H0171 3ajaueil.



YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE.

Ne HaumeHoBaHue KounuyecTBo
pa3aesioB M KJIYeBbIX TeM yueOHBbIX 4YacoB
1. Baenenne 4
2. YreBoaopo st 17
3. CrupThl 1 HEHOBI 6
4, Ampnernanl. KeToHEI 4
o. Kap6oHoBBIE KHCIIOTHI, CIIOKHBIE 3(DUPBI U JKUPBI 5
6. VYrieBoab 5
1. A3oTcoaepKale OpraHnd4eCcKue COeTMHEHUS 7
8. O606menue. M3omepus. Kimaccudukaimsi opraHmaecKux 6
COeqUHEHNN
9. O6006mmenne. XMMHUYECKHE PEaKUU B OPraHNnYeCKOW XUMHUH 6

Hroro




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema Kou- Conep:xanue
BO
4acoB
1. | BBenenmue 4 1. IIpenmer OpraHUYecKon xumuu. OpraHuueckue
BELIECTBA.
2.Teopus cTtpoeHus opraHnueckux emects A.M. byrneposa.
3.Ctpoenue atoMa yriepoja.
4.BaneHTHBIE COCTOSIHHS aTOMa yriiepo/a.
2. | YriaeBoaopoabl 17 1.Ankanbl.CTpoeHHE, TOMOJIOTUYECKHI psij, H30MEpUs H

HOMEHKJIaTypa.

2. AnkaHbl, noJiydyeHue, pU3n4ecKre CBONCTBA.

3.XuMHYeCKHe CBOMCTBA aikaHOB. [IpriMeHeHue.

4. Pemenue 3amad M YOpaKHEHUH IO TeMe «AJKaHBD».

Samanusg EI'O.

5.Ankenbl. CTpoeHHME, TOMOJIOTHYECKUM psil, U30MEpUS U
HOMEHKJIaTypa. AJIKEHBI, TIOJydeHue, (pru3ndecKkue CBOMCTBA.

XuMu4yecKue cBoMCTBa aikeHOB. [Ipumenenue.

6. Pemenue 3amay M ynpaxHEHUHW IO TeMe «AJIKCHBIY.

Samanug EI'D.

7.Ankunbl. CTpoeHHE, TOMOJIOTUYECKUU Psl, H30MEpUs U
HOMEHKJIaTypa. AJIKUHBI, TOJTy4eHue, Gu3nIecKue CBOMCTRA.

XuUMHYECKHE CBOMCTBA AIKUHOB. [[pumeHenne

8. Pemenne 3aJa4 H YHpa)KHeHI/Iﬁ o TeMe «AJKUHEBD.

Samanug EI'D.

9. Ankanuensl. CTpoeHHE, TOMOJIOTHYECKHI PsIl, U30MEPHUS U
HOMEHKJIaTypa.  AJIKQJMEHbI, TONy4yeHue, (U3NUECKUe
CBOMCTBA.

. XMMH4YECKHE CBOMCTBA ankaaueHoB. [[pumenenue. Kayuyku.

10.ITuknoankansl. CTpoeHHEe, N30MEPUS U HOMEHKIIATYpa.
HuknoankaHel,  mojlydyeHue,  (uU3MYECKHe  CBOMCTBA,

IMPUMCHCHUC.

XHUMHYECKHE CBOMCTBA HUKIIOAJIKAHOB, PCIICHUC 3a/1a4.




11.Apenbl.  CrpoeHue, wu30oMepus M  HOMEHKIATYpa,
¢du3uueckue cBOMCTBA.

12.Xumudeckue cBoiicTBa apeHoB. [IpumeneHue.

13. Pemienuwe 3amad W yOpaXHEHHH IO TeMe «ApPEHBI».

3amauug EI'D.

14.HaxoxaeHne MOJISKYJISIpHOW (OpMYIbI BEMIECTBA TIO €T
OTHOCHUTEJIbHON IUIOTHOCTM M MAacCOBOM J0JI€ AJIEMEHTOB B

COEeIUHEHUSIX.

15. HaxoxaeHue MOJIEKYISIPHOU (OPMYJITbI OpraHUIECKOTO

coelMHeHus Mo Macce (00beMy) IPOIYKTOB CrOpaHUs

16. KomOnHUpOBaHHbIE 331a4H.

17.ITpupoaHbIe UICTOYHUKHU YTIECBOJOPOJIOB.

CrupTsl (peHOoIbI

1.Cnuptel.  Crpoenue, wu30Mepus UM HOMEHKJIATypa,

¢duznyeckue cBoicTBa.

2. XMMUYECKHe CBOWCTBA CITUPTOB.

3.CrtocoObl MOJTydeHUsT CITUPTOB.

4 .®enonpl.  CTpoeHMe, H30MEpUd W HOMEHKJIATYypa,

¢dbu3ndecKre CBOMCTRA.

5. XumMudeckue cBoicTBa (PEHOIOB.

6. CriocoOnI momyyeHusi. Permenue 3amad v ynpakHeHUH.

AJbaeruanl. 1. Anpnernasl. KeToHEL Ctpoenue, H30MEpUs u
KeToHbI HOMEHKJIaTypa, (pU3ndecKrue CBOUCTBA.
2. X¥IMUYECKH€E CBOMCTBA albJECTHI0B U KETOHOB.
3. CnocoObl MOTy4YeHUs aabAETUIO0B U KETOHOB.
4. PemieHue 3ama4 M YHOPaXHEHUH MO TeMe «AIbIETUIBI.
Keronr». 3amannsa EI'D.
KapGonoBbie 1.Kap6onoBeie  kuciotel.  CTpoeHue, HM30MEpUS U
KHCJIOThI, HOMEHKJIaTypa, GU3NYECKUE CBOMCTRA.

cJI0KHbIe JPUPbI

2. XuMHUYeCKHEe CBOMCTBA Kap6OHOBI>IX KHUCJIOT. HpI/IMeHeHI/Ie.

U SKUPBI 3.HenpenenbHble KapOOHOBBIE KUCIIOTHI.
4. CnoxHuble 3¢upsl, xxupsbl. [ToaydeHue 1 HOMEHKIaTypa.
5.XuMHUECKHEe  CBOMCTBAa  CIOXHBIX  3(HPOB, KHUPOB.
IIpumenenue.

YriaeBoiabl 1. VraeBonsl. Knaccudukanus. 3HaueHue.




2.Monocaxapuasl. CTpoeHue, n3omMepus. XMuMHUUECKHE

CBOMCTBA.

3. Ancaxapuisl.

4.Tlonucaxapubl.

5. Pemienne 3ama4 u ynpaxuenuid. 3aganus EI'D.

A3oTcoaepaxanme 1. Amunbl.  CrpoeHue, u30MEpUs U  HOMEHKIATYpA,
OpraHuyecKue du3nyecKue CBOMCTBA.
coeIMHEHUs 2.IlomyueHre aMMHOB.
3. XuMu4ecKkrue CBOMCTBa aMUHOB.
4.Amunokucnotel. CTpoeHHe, M30MepHsi U HOMEHKIATypa,
¢uznyeckue cBoicTBa.
5. XUMH4eckue cBoicTBa aMuHOKUCIOT. [lomyuenue.
6.benku. Ctpoenue, kiraccudukanus, CBOMCTBa
7.HyKJI€MHOBBIE KUCIOTHI.
O0001meHue. 1.U3omepus u ee Buabl. CTpyKTypHasi, IPOCTPaHCTBEHHAS.
HN3omepusi. 2. N3omepus. Pemenne 3axau u ynpaxuenuid. 3ananus EI'D.
Knaccupuxkauus 3.OCHOBHBIE KJIACChl OPTraHUYECKUX COCTUHECHUM.
OPraHuYecKux 4. Knaccudukaius opraHU4eCKuX COSTMHCHUI TI0 CTPOEHUIO
COeIMHEeHMIA «yTIEPOJHOTO CKEJIETA
5. Krnaccudukamuss  opraHM4eckMX COEAMHEHHH IO
(GyHKIMOHAIBHBIM IPYIIIIAM.
6. Pemenue 3amau u ynpaxknenuit. 3ananus EI'D.
O600menne. 1. Tunbl XUMUYECKUX PEAKLIMI B OPraHUYECKON XUMHUH.
XuMnuyeckue 2.Tumel peakIMOHHBIX YaCcTUIl M MEXaHU3Mbl peakluuii B
peakuuu B OpraHNYeCcKON XUMUHU.
OpraHuyvecKo 3.0OCHOBHBIC MEXaHU3MBbI IPOTEKAHUS PEAKIIMI.
XMMMH 4.OnextpoHHble 3PQPEKTHI B MOJIEKYJIaX OPraHUYECKUX

COEIUHEHUI.

5. Pemenue 3anau u ynpaxuenuil. 3aganus EI'D.

6. Petenue 3anau u ynpaxknenuit. 3aganus EI'D




YYEBHO-METO/IMYECKOE OBECIHEYEHME OBPA30BATEJILHOI'O
MPOLIECCA

1. B. B. Epemun, H. E. Ky3smenko, B. B. Jlynun, A. A. lpo3nos, B. 1. Teperun. Xumus.
10 xmacc. Y4eOHHK C AIEKTPOHHBIM IPUIIOKEHUEM.

2. 0O.B.KoBaspuykoBa. Y4uch pemars 3aaa4u mo Xxumuu. M., 1999 r.

3. M.C.Ilak. Anroput™MuKa rpu uzydeanu xumuu. M., 2000 r.

4. Xwumus 10-11 xi.: Yueonoe nocodue / P.A.Jlugun, E.E. SIxumosa, H.A.Botunosa; Iloxg
pen. npod. P.A Jluguna. M.: Ipoda, 1999 r.

5. HN.I'' Xomuenko. Pemenue 3ama4d mo xumun. M, 2000 r.

6. JLA.llBetkoB. Opranudeckas xumus: y4ue6. mis 10 . cpen. mk. — M.: [Ipocemnienue,
1988

7. B.S.Busropckuii. Bonpocskl, ynpaxHeHHs U 3a7a4d [0 OPraHu4eCKOW XUMHUH C OTBETaMU
n pemenusmu. — M.: BJIAJIOC, 1999 r.

8. Il.Caiikc. MexaHU3MBI peakiuii B opranndeckoit xumun. — M.: zmatenscTBo «XuMusy»,
1971 r.

9. A.U.Apremenko. Opranmueckas XUMHUs: y4eO. IJIl CTYIEHTOB CpEIHHUX CIell. yueol.
3aBenennii. — M.: Beicmas mxoira, 1998 r.

10. O.C.I'abpuensn, H. H. Pynos, B. U. TonkyHoB. «Xumus 10 xmacc. XuMUYECKUN

AKCIIEPUMEHT B IIKoJie». Mockaa, «Jlpoday», 2010 r.

HNHTepHET-pecypcehl:

1. http://www.alhimik.ru TIpenctaBiaeHsl cileayrolmue pPYOPHKH: COBETHI aOUTYPHEHTY,

YUUTENIO XUMHUH, CIPABOYHUK (OueHb Oosblias mNOM00pKa TaOMUI] U CHPABOYHBIX
MaTepuasoB), Becellas XUMHS, HOBOCTH, OJHMMIIMAJbI, KyHCTKamepa (Macca HWHTEPECHBIX
HUCTOPUYECKUX CBEICHMUI).

2. http://www.hij.ru/ Xypran «XuMusi 1 )KU3HBY TOHATHO U 3aHUMATEIILHO paccKa3bIBaeT

000 BceM HHTCPECHOM, YTO ITPOUCXOAUT B HAYKEC U B MUPC, B KOTOPOM MBI JKNUBEM.

3. http://chemistry—chemists.com/index.html DnexTpoHHSIii )KypHAIT «XUMUKH U XUMUS,

B KOTOPBIX HNPCACTABJICHO MHOKCCTBO OIIBITOB IO XHMMUH, 3aHUMAaTeNIbHOM I/IH(l)OpMaI_II/II/I,
MO3BOJISIONIEH YBJICYb YYCHUKOB 3KCHepI/IMeHTaHBHOﬁ YacCTbIO MMPEAMCTA.

4. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  MIKONBHBIA  MOPTal  CO

CCBUTKaMH Ha 00pa30BaTeIbHbIC CAUTHI 10 XUMUH.
5. http://www.chemnet.ru. Ilopran ¢yHIaMEHTAIBHOTO XUMHYECKOT0 0O0pa30BaHUs

POCCI/II/I, KOTOpBIf/'I BKJIFOYA€T COBOKYIIHOCTBH I/IH(bOpMaLII/IOHHLIX peCypCcoB 10 XUMHUU


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry/
http://schoolbase.ru/articles/items/ximiya

(oOpazoBanHue, HayKa, TEXHOJIOTHS); COJICPKUT MHOTO BUACOJICKIIUN K KypcaM OpraHuYeCcKOM
1 00IIeH XUMUU.

6. http://fcior.edu.ru. IIpoekT denepanbHOTO IEHTpa WHDOPMAIMOHHO-00PA30BATEITHHBIX
pecypcoB (PLMOP) nampaBieH Ha pacHpOCTPaHEHHE SJIEKTPOHHBIX O00pa30BATEIbHBIX
CEpBHCOB 10 BCEM IMPEAMETHBIM oOmacTsaM. BkioyaeT TecTbl, pacdyéTHbIC 3a/aduH,

BHUACOPOJIMKHU, HHTCPAKTUBHBIC 3aIaHUA pa3HOIr'0 YPOBHA CJIIOKHOCTH.



