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IHosicHuTe IbHAS 3aNIMCKA
HopmaTuBHO-ipaBOBbIE JOKYMEHTHI, HA OCHOBE KOTOPBIX pa3padoTana padoyasi mporpaMmma
VYyebnas pabouas mporpamma mo xumum B 10- 11 kiacce paspaborana Ha ocHoBe [IpumepHoit
porpaMMBbI cpeTHero (TOJIHOTO0) 001Iero oopa3oBanus no Xxumun (podunsHeI ypoBeHs) 2007 r., I[Iporpammsl
Kypca xumu# Ui 8-11 kiaccoB o0mieo0pa3oBaTeNbHBIX YUpekaeHul (mpoduibHbid ypoBeHb) 2007 r. aBTOp
Ia6puensu O.C. u ['ocymapcTBeHHOr0 00pa30BaTEIBHOTO CTAaHAAPTA.
Jlannas nporpaMmMa peajin3oBaHa B yueoHuke: I'aopuenan O. C, @.H.Mackaee Xumus. llkiaace,
npoduiabHblii ypoenb — M.: [Ipoda, 2011;

CBenenus o paboueil nporpamme
TeopeTnyeckyro OCHOBY OPraHMYECKOW XMMHUU COCTABIISIET TEOPUs CTPOCHHUS B €€ KJIACCUYECKOM NOHUMAaHUU —
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX XMMHMYECKOIO CTPOEHHUs, T.€. OT PACIIOJIOKEHHS aTOMOB B MOJIEKYJIax
OPraHWYECKUX COCIMHEHUW COrJJACHO BAJIGHTHOCTH. OJIEKTPOHHAas U  IPOCTPAHCTBEHHOE CTPOCHHE
OpTraHUYCCKUX COGI[I/IHGHI/Iﬁ IIpU TOM KOJMYCCTBE 4aCOB, KOTOPOC OTIIYIICHO HA U3YUCHUC OpFaHH‘{eCKOﬁ XHUMHU,
paccMaTpUBaTh HE IPEACTABIISIETCS BO3MOKHBIM.

B COACPIKaHNU KypcCa opraHqucxoﬁ XUMHU CACTIAaH aKINCHT Ha MPAKTHUYCCKYIO0 3HAYMMOCTDb y‘~IC6HOFO
Marepuana. [loaroMmy u3zydeHue npeacTaBUTENECH KaKIOTO KiIacca OPraHMYEeCKUX COCAMHEHUN HAYMHAETCS C
MPAKTUYECKOW TMOCBUIKM — C WX IOJIy4eHHs. XHWMHUUYECKHE CBOMCTBAa BEIIECTB pPACCMATPUBAIOTCSA CYry0o
[IparMaTH4ecKy — Ha MpeIMEeT MX MPAKTHUYECKOro NpUMEHEHUs. B OCHOBY KOHCTpyMpOBaHHUs Kypca MOJIOKEHA
naeda O IMPUPOAHBIX HCTOYHHUKAX OpPraHUYCCKUX COG[[I/IHGHI/If/'I U HX B3auUMOIpPCBpallCHUAX, T.C. HIACHU
TEHETUYECKOH CBSA3M MEXY KJIaCCaMU OPraHUYECKUX COCTUHEHUII.

N3yyenne xuMuMH Ha  NPOPHUIBHOM YpPOBHe cpelHero (MOJHOro) oouero o0pasoBaHus
HANPABJICHO HA JOCTHKEHHE CJIeXYIOLIMX 1eJIei:

*0CBOCHME 3HAHMN O XMMUYECKOM COCTABIIAIOLIEH ECTECTBEHHO - HAYYHON KAPTUHBI MUPA, BAXKHEUIINX
XUMUYECKHUX MOHATHUSAX, 3aKOHAX U TEOPUSIX;

* OBJAICHUEC YMCHUAMM IIPUMCHATH ITOJTYUCHHBIC 3HAHUA JIA 00BSICHEHHS pa3H006p3.3HI)IX XUMHNYC-
CKMX SIBJICHUM U CBOMCTB BCIICCTB, OLICHKHU POJIM XUMHH B PA3SBUTHU COBPCMCHHBIX TEXHOJIOTHH B IMOJIYy4YCHHU U
HOBBIX MaTE€pHUaJOB;

*pa3BUTHE TO3HABATEIbHBIX MHTEPECOB M HMHTEIUIEKTYaJIbHBIX CIOCOOHOCTEHN B Ipoliecce caMOCTOs-
TEJIBHOTO MPUOOPETEHHSI XUMUYECKUX 3HAHUM C UCIOJIb30BaHUEM PA3IMUYHBIX HCTOYHUKOB HH(OpPMALUU, B TOM
YUCJe KOMIIBIOTEPHBIX;

*BOCIIUTAHME YOS KICHHOCTH B MO3UTHBHOIN POJIM XUMHUH B )KU3HU COBPEMEHHOr0 00I1ecTBa, HE00X0-
JIMMOCTH XMMUYECKH TPAMOTHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO M OKPYKAIOIIEH Cpelie;

*lIpUMeHeHHUe MOJYYeHHbIX 3HAHWNA M yMeHHUH 15 0e30M1acHOro MCIHOJIb30BAHUS BELIECTB U MarTe-
pUajioB B 6BITy, CETBbCKOM XO34iCTBE M Ha MMPOU3BOACTBE, PCHICHHA IMPAKTUYCCKHUX 3aJ1a4d B HOBCGI[HGBHOI\/'I
JKU3HH, NIPEAYNIPEKACHUSA ABICHUN, HAHOCALIUX BPEJl 310POBbIO YEJIOBEKA U OKPYXKAIOLIEN Cpelie.

3apaum oOyuenusi: Benymumu 3agadaMu npeiaraéMoro Kypca siBIsiioTcs:
MarepuanbHOE €AUHCTBO BEMIECTB MPUPOIbI, UX TEHETUYECKAs CBS3b;
IIprYrMHHO-CIIEICTBEHHBIE CBSI3U MEXAY COCTABOM, CTPOCHUEM, CBOMCTBAMH U IPUMEHEHUEM BELIECTB;
[To3HaBaeMOCTh BEIIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKUX PEAKIINIA;
OOBsICHSIONIAS ¥ TPOTHOZUPYIOIIAS POJTh TEOPETUUYESCKUX 3HAHUM JUTS (DAKTHUECKOTO MaTepuaia XUMHH
9JIEMEHTOB;
KoHnkpeTHOe XMMHUECKOe COeAMHEHHE MTPEICTaBIsIeT COO0M 3BEHO B HEMPEPHIBHOM IIeTH MPEBPALICHUI
BEILIECTB, OHO YYaCTBYET B KPYTOBOPOTE€ XUMHUYECKUX JIEMEHTOB U B XUMHUYECKON 3BOJIOIUY;
3aKoHBI MPUPOJIBI OOBEKTUBHBI M TIO3HABAEMbBI, 3HAHUE 3aKOHOB Ja€T BO3MOKHOCTH YIPABISAThH XUMUUECKUMU
MIPEBPAIICHUSIMHU BEIIECTB, HAXOIUTh SKOJIOTUUYECKH 0€30IacHbIE CITIOCOOBI IPOU3BOICTBA 1 OXPAHBI
OKpY>KarollIel Cpesibl O 3arpsA3HEHUN.
Hayka u npakTrka B3auMOCBSI3aHbI: TPEOOBAHUS IPAKTUKH — JIBIDKYINAS CHJIA HAYKH, YCTIEXH MPAKTUKH
00YCIIOBJICHBI TIOCTHKEHUSIMU HAYKH,
Pa3BuTre XuMHYECKON HayKH M XMMHU3AIMHA HAPOJHOTO XO3SIMCTBA CIyKaT MHTEpECaM YEIOBEKa, UMEIOT
TYMaHHUCTUYECKHI XapaKTep U MPU3BaHbI CIOCOOCTBOBATH PEUICHHUIO TTI00ATBHBIX MPOOIEM COBPEMEHHOCTH.

[Iporpamma mpodunpHOro Kypca xumum 10-11 KmaccoB oTpaxkaeT COBpPEMEHHBIE TCHIICHIIUU B
IIKOJILHOM XWMHUYECKOM OO0pa30BaHHWM, CBS3aHHBIE C pPePOpPMUPOBAHMEM CpeIHEH MIKOJIBL. ABTOpCKas



nporpamma:
® TI03BOJIIET COXPAHUThH JIOCTATOYHO IIEJIOCTHBIA U CUCTEMHBIH Kypc XMMHUHU, KOTOPBI (hopmupoBaiics Ha
MPOTSIKEHUH IECSATKOB JIET B COBETCKOM U POCCUHCKOM IIKOJIE;

® MPE/ACTAaBISAECT KypC OCBOOOXKIEHHBIN OT W3JMIIHE TEOPETU3MPOBAHHOTO U CIOKHOTO MaTepuaia, JUIs
0TpabOTKH KOTOPOro TpeOyeTcsi HeMaio BpeMEHH;

e BKIIOYACT MaTepuaj, CBS3aHHBIH C TOBCEJIHEBHON JKM3HBIO 4YelOBEKa, Takke C Oymyiiei
pohecCuOHANBHOM e TEIbHOCTHIO BBIITYCKHUKA CPEHEN HIKOJIbI, KOTOpasi HE UMEET SIPKO BhIPAXKEHHOM
CBSI3U C XUMHUEH;

® TIOJHOCTBIO COOTBETCTBYET CTaHIApTy XUMHUYECKOr0 0O0pa3oBaHUs CpeaHEeil IIKOJbl MPO(HUILHOTO
YpPOBHSL.

Kypc getko nenutcs Ha 2 yacTu: oprannyeckyo - 10 kiacc u obmyro xumuto - 11 xacc.

Buecenue usmenenuii B apropckyro nporpammy O.C. I'abpuessina
3aK/I04aeTcs B CIEIYIOIIEM: MHOI BHECEHBI H3MEHEHHUS B KOJIMYECTBO YaCOB 110 OCHOBHBIM TEMaM,
pazzenaM IIpu 3TOM HE HapyllIeH MUHUMYM 4acOB OIPEENIsIEMbII IPUMEPHON IPOrpaMMOi 110 IPEAMETY.

®opMbI OpraHu3anum 06pa3oBaTeLHOIO NMpoluecca

[Tporiecc oOydueHus: peanu3yeTcs TOJBKO 4Yepe3 KOHKpEeTHbIe (POpPMBI OpraHu3aliu 00pa3oBaTEIHHOTO
nporecca. Cpear KOHKPETHBIX ()OpM OpraHH3alii paboThl ¢ OOYUYAIONUMUCS B MpOIecce OOYUYCHHS MOYKHO
BBIJICJIUTh: YPOUHBIC U BHEYPOUHBIC.

K ypo4HBIM OTHOCSITCS: YPOK, JICKITUS, CEMUHAP, TPAKTUKYM, 3a4€T, SK3aMeH.

BHeypouHble  BKIIIOYAIOT:  peryisipHble  (IomamiHsisi  paboTta;  (akKyJdbTaTUBHBIC, TPYIIOBBIC,
WHAUBUAYAIbHBIC 3aHATHS; pabdoTa C HAYYHO-TIOMYISIPHOW JIMTEpaTypoOd; TEJICBH3UOHHBIC IIepPEIayu;
JIOTIOJTHUTEIBHBIC 3aHATHSA ), dU30qu4ecKue (pedepatuBHbIe padOTHI, TeMAaTHYECKHE KOH(DEpEHIINHN ).

TexHonornu od0yuenus
Hcnoab3yloTest TeXHOJIOTHHM 00y4YeHus
AKTHBHOe (KOHTeKCTHOe) o0ydeHue: Llens: Opranuzanus akTuBHOCTH 00y4aeMbIX. CyIIHOCTb:
MopenupoBaHue MPEIMETHOTO U COLMAIBHOTO COJepkKaHUs yueOHO! AesaTenbHOCTH. MexaHu3m: MeTobl
AKTUBHOTO OOYYEHHS.
IIpo6aemuoe o0yuenne L{ennr koTopoii: Pa3BuTHe mo3HaBaTeIbHOW aKTUBHOCTH, TBOPYECKOM
camocrosTenbHocTH oOydaromuxcs. CymHocets: [locnenoBarenbHoe W 1EEHANPABIEHHOE BbIABHIKEHUE
nepes 00ydJarolMMUCS MMO3HABATENbHBIX 33/1a4, pa3peliast KOTopble 00ydyaeMble aKTUBHO YCBaUBAIOT
3HaHuA. MexanusMm: [lorckoBble METO/IbI; TOCTAHOBKA MIO3HABATEIbHBIX 3a]1a4.
PasBuBaromee o0yuenme: Lleas koropoii: Pazputue nuunoctu u ee cnocoOHocteil. CyliHOCTb:
OpuenTanus yueOHOro npoliecca Ha HOTeHI[MaJbHbIe BO3MOKHOCTH YEJI0OBEKAa U UX Pean3alHUIo.
Mexanusm: BoBineuenne o0ydyaeMbIX B pa3IMuHbIe BUJbI JESITEILHOCTH.
JuddepennupoBannoe odyuenne: Llens koropoii: Co3taHne ONTUMAIBHBIX YCIOBUH IS BBISBICHUS
3aJ1aTKOB,
pa3BUTHS HMHTEpecoB M crnocoOHocTe. CymHOCTb: YCBOGHHME IPOrpaMMHOTO Marepuaia Ha
pa3IMYHBIX TUIAHUPYEMBIX YPOBHSX, HO He HIDKe o00s3arenbHOro (cranaaprt). Mexanusm: MeTojisl
UH/IMBUYaJIbHOTO 00y4YeHHsI.
KonuenrpupoBannoe odyuenue: Llens: Co3nanne MakcuManbHO OJU3KON K €CTECTBEHHBIM
MICUXOJIOTMYECKUM OCOOEHHOCTSM YEI0BEUYECKOTO BOCIPUATUSA CTPYKTYpHl yueOHoro npoiecca. CyluHoCTb:
I'my6okoe u3ydeHue npeMeToB 3a CUeT 00bEIMHEHNUS 3aHATUI B OJ10KH (TOBTOpeHue). Mexanusm: MeToibl
00y4eHHUs1, yIUTHIBAIOIIME TMHAMUKY pab0TOCIIOCOOHOCTH 00YUYaIOIIMXCSL.
Komnblotepubie TexHooruu. Llens: Obecneyenre noucka nHGopMalnuu yepe3 cucreMmy MHTepHer.
CymHocTs: JloCTHXKEHNE pAaCIINPEHHBIX 3HAHUN O XUBOTHOM MHMpe. MexaHM3M: KOMIBIOTEpPHBIE
METO/Ibl BOBJIEUEHHSI 00ydaeMbIX B 00pa30BaTeNbHBIN MpoLecC.
HUrposoe odyuenne: Ilensp: ObecnedueHre JMIHOCTHO-AEATEILHOTO XapaKkTepa YCBOCHUS 3HAHUM,
HaBBIKOB, yMeHHH. CymHocTh: CamocTosiITeNIbHAS TO3HABATEIbHAS AEATEIbHOCTD, HAallpaBieHHas Ha
MOUCK, 00paboTKy, ycBoeHne ydeOHoU umHpopmammu. Mexanusm: WrpoBwie MeETOABI BOBJICUEHUS
0o0y4yaeMbIX B TBOPUYECKYIO AESATEIBHOCTb.
OO0yueHune pa3BUTHIO KPUTHYECKOTO MbInIeHus. [{ens: Ob6ecnieunTs pa3BUTHE KPUTHUIECKOTO
MBIIIJIEHHUS] IOCPEACTBOM MHTEPAKTUBHOIO BKIIOUEHHsI 00yUaroIuXcsi B 00pa30BaTeNIbHBIN MpoLecce.



CymHocTh: CiocOOHOCTh CTaBUTh HOBBIE BOTPOCHI, BEIpa0aThIBaTh pa3HOOOpa3HbIe apryMEHThI, IPUHUMATD
HE3aBHCHUMBIC MMPOAYMaHHbIC pemeHusl. MexanuzM: VIHTepakTUBHbIE METOABl OOYyYeHHUsS; BOBIICUCHHE
yUAIIMXCSl B PaA3IMYHBIE BHJBI IEATEIHHOCTH; COONIOIEHUE TPEX ITANOB pealn3allii TEXHOJIOTUU: BHI30B
(akTyanuzaius cyObeKTHOTO OIIBITA); OCMBICTICHHUE; Pe(IICKCHS.

Mexanu3mbl POPMUPOBAHUSA KJIIOYEBbIX KOMIIETEHIIHI 00y4al0NIUXCs
- IleHHOCTHO-CMBIC/JIOBbIe KOMIIETEHLIMH.
- DTO KOMIIETEHIIMH, CBS3aHHBIC C IEHHOCTHBIMU OPHUEHTHPAMHU YUYEHHUKA, €T0 CIOCOOHOCTHIO BUJIETh U
IOHMMATbh OKPY’KAIOIUN MUDP, OPUEHTUPOBATHCS B HEM, OCO3HABATh CBOIO POJIb U NPEJHA3HAYCHUE, YMETh
BBIOMPATH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKH JIJISl CBOUX JEHCTBHIA U MOCTYIKOB, IPHHUMATh PELICHHUS.
JlaHHbIe KOMIETEHLIUN 00ECIIeYNBAIOT MEXAHU3M CAMOOIIPE/ICIICHNS YUEHUKA B CUTyallUsIX y4eOHOM 1 MHOM
nesrenbHocTH. OT HUX 3aBUCUT MHIMBHAyaJbHast oOpa3oBaTeIbHas TPACKTOPHS YUCHHKA U MPOrpaMMa €ro
KU3HEACATEIBHOCTH B LIETIOM.
- O01meKyJbTYpHBbIE KOMIIETCHIHH.
- Ilo3HaHue W ONBIT JEATENBHOCTH B OO0JACTH HALMOHAIBHOM U 00IEYe0BEYECKON KYIbTYpHI;
JyXOBHO-HPaBCTBEHHBIE OCHOBBI )KM3HU YEJIOBEKA U YEJIOBEUYECTBA, OT/AEIbHBIX HAPOJIOB;
KYJIbTYpPOJIOTHYECKHE OCHOBBI CEMEHHBIX, COLUATIbHBIX, 00IECTBEHHBIX ABJIEHUN U TPAAUIUI; POJIb HAYKU
U PENIUTHH B )KU3HH YEJIOBEKA; KOMIIETEHIMH B OBITOBOW M KYJIBTYPHO- IOCYTOBOM cdepe, Hapumep,
BiajieHue 3(p(HEeKTUBHBIMH CIIOCOOAMHU OpraHu3aluu cBoOOIHOro BpeMeHU. Cro/1a k€ OTHOCUTCS OIIBIT
OCBOEHME YYEHUKOM KapTUHbBI MUPA, PACIIMPSIOLIEICS 10 KYJIbTYPOJIOTHYECKOTO U BCEUETIOBEYECKOTO
IIOHMMAaHHUS MUpa
- YuyeOHO-mMO3HABaTeJbHbIe KOMIETEHIMH.
OTO COBOKYMHOCTh KOMIIETEHIIMA YYeHHKa B cQepe caMOCTOSITEIbHON MO3HABATEIBHOMN
JeSTeNIbHOCTH, BKJIIOYAIOIIEH 3JIEMEHTHI JIOTMUECKOM, METO10JI0rMYECKOM, 001IeyuyeOHOM 1eATeIbHOCTH.
Croz1a BXOAAT CIOcOOB! OpraHU3alMy LieJlenojiaraHus, IVNIaHUPOBaHus, aHaiau3a, peduaexcun, camooueHku. 1o
OTHOILEHHIO K U3y4aeMbIM O0bEKTaM YUEHUK OBJIaJIeBaCT KPEATUBHBIMU HABBIKAMU: 100bIBAHUEM 3HAHUMN
HEIMOCPEJICTBEHHO U3 OKPY’Kalollel NeHCTBUTENbHOCTH, BiIaJeHUEM IprueMaMu yueOHO-103HaBATEIbHbIX
npo6iem, AeHCTBUHM B HECTaHAAPTHBIX CUTyalUaX. B paMkax 3THX KOMIETEHIUH onpeaesstoTcs TpeOOBaHUs
(GYHKIMOHAIBHON IPaMOTHOCTU: YMEHHE OTINYATh (PAKTHI OT IOMBICIIOB, BIaIeHHE U3MEPUTEIbHBIMU
HaBbIKaMU, UCII0JIb30BAHUE BEPOSITHOCTHBIX, CTATUCTUUECKUX M UHBIX METOJI0OB ITO3HAHUS.
- UudopmanMOHHbIe KOMIETEHIUH.
- HaBbiku esTenbHOCTH MO OTHOUIEHHIO K MH(OpManuu B yueOHBIX MpeAMETax U 00pa3oBaTeIbHBIX
00JacTsX, a TAKXKE B OKpYXkaroiieM Mupe. BrnageHue cCoBpeMeHHBIMH CpeJICTBaMU UHPOpMaluu (TEJIEBU30D,
MarHuToQoH, TenedoH, ¢akc, KOMIIBIOTEp, MPHUHTEP, MOJEM, KOMUp U T.N.) U MHPOPMAIMOHHBIMHU
TEXHOJIOTHSMU (ayIMO0- BUI€03aIUCh, dNIeKTpoHHas nouta, CMU, UnTtepuer). [louck, ananus u ordop
HeoOXxouMol HH(pOpMaLny, ee Npeodpa3oBaHUe, COXpPaHEHHE U Iepeiaya.
- KoMMyHHKaTHBHBIC KOMIIETCHIIMH.
- 3HaHUE S3BIKOB, CIOCOOOB B3aUMOJICHUCTBUS C OKPYKAIOLUMMHM M YIAJICHHBIMUA COOBITUAMHU U
JIOBMHU; HABBIKM pabOThl B TpyNNe, KOJJIEKTUBE, BIAJCHUE pPAa3JIMYHBIMU COLIMAIBHBIMU POJISIMHU.
VY4eHuK J0KEeH yMeTh PEeJCTaBUTh ce0s, HanmMcaTh MMCbMO, aHKETY, 3asBJIEHUE, 3a]1aTh BOIIPOC, BECTH
JUCKYCCUIO M Ap. s OCBOCHUS 3TMX KOMIIETEHIMH B yuyeOHOM mpouecce GUKCUpPYETCS HE0O0X0aAuMOoe
U JOCTaTOYHOE KOJUYECTBO pealbHbIX 00BEKTOB KOMMYHHUKAIIMU U CIIOCOOOB pabOThl C HUMU JJI YUEHUKA
Ka)KIO0U CTyNeHU 00y4yeHus B paMKaX KaXKJOro U3y4aeMoro npeameTa Uil o0pa3oBareabHOU 00IacTH.
- CoumanbHO-TpPyAOBbIe KOMIIETEHIIUH.
Boimonnenune posnu TrpaxkaaHuHa, HaOdroAarens, u30Uparens, IpeAcTaBUTENs, OTpeOuTens,
MOKYyIaTessi, KINeHTa, IPOU3BOJUTENS, uleHa ceMbU. [IpaBa n 0053aHHOCTH B BOIIPOCAaX SKOHOMUKH U
npaBa, B o0jacTi NpodecCHOHAIBHOT0 caMoolpeiesieHus. B 1aHHble KOMIETEHIIUN BXOJST, HAllpUMeED,
YMEHUS aHAJIU3UPOBATh CUTYAIIMIO HA PhIHKE TPY/a, IeHCTBOBATh B COOTBETCTBHUHM C JINYHOH U 0OIIECTBEHHOMN
BBIT0/I0H, BJIAJIETh 3TUKON TPYIOBBIX U I'Pa’kJaHCKUX B3aUMOOTHOILLIEHUH.
-  KomnereHuHM#u JUMYHOCTHOIO CAMOCOBEPIICHCTBOBAHHUA
HaIpaBJieHbl HA OCBOEHHE CITOCOOOB (PU3UUECKOT0, TYXOBHOTO U MHTEIEKTYaJIbHOI'O CAaMOpPa3BUTHS,
SMOLIMOHANBHON CaMOPEryJIsSIUU U CAMOMOJEPKKH. YUSHHUK OBJIaJIeBaeT Clioco0aMu JAesATeIbHOCTH B
COOCTBEHHBIX MHTEPECax U BO3MOXKHOCTSX, YTO BBIPAXKAIOTCA B €r0 HENPEPHIBHOM CaMOIO3HAHUH,
pa3BUTUM HEOOXOAMMBIX COBPEMEHHOMY 4YEJIOBEKY JIMYHOCTHBIX KadecTB, GOPMUPOBAHUU
IICUXOJIOTUYECKON IPAMOTHOCTH, KYJIbTYPBI MBIIUICHUS U OBeAcHMs. K TaHHBIM KOMIETCHIMAM OTHOCATCS
IpaBUJIa JUYHON TUTHEHBI, 3a00Ta 0 COOCTBEHHOM 37J0pPOBbE, I10JIOBASI TPAMOTHOCTb, BHYTPEHHSA



IKOJIOTHYECKAsl KYJIbTYpa, CHOCOOBI 6€3011aCHOM KU3HEEATEIILHOCTH.

Buabl u popMbl KOHTPOJISE

KoHTposib 3HaHMI, yMEHMH W HaBBIKOB OOYYAIOIIMXCS - BaXKHEWIIMHA 3Tam ydeOHOTO mpolecca,
BBIMOJIHSAIONINI 00y4aronyto, IPOBEPOYHYI0, BOCIIUTATEIbHYIO W KOPPEKTUPYIOUTYI0 QyHKIUU. B cTpyKkType
porpaMMbl MIPOBEPOYHBIE CPENICTBA HAXOJATCSA B JIOTUYECKOHN CBSI3U C COJAEpk aHUEM yueOHOro marepuana.
Peanuzanus mMexaHu3Mma OLEHKHU YPOBHSI OOYUEHHOCTH IPEAINOaraecT cucTeMaTH3aluio U 00001IeHne 3HaHul,
3aKpEIUICHHE YMEHHUI M HaBBIKOB; IPOBEPKY YPOBHSI YCBOCHMS 3HAHUN U OBJIAJICHUS YMEHUSIMHU U HaBBIKAMU,
3aJaHHBIMH KaK IUIAaHUPYEMbIe pe3ynbTarbl oOyueHus. OHU TPEICTaBISAIOTCS B BHIE TpeOOBaHHMA K
HOJTOTOBKE 00ydaromuxcs. J{ias KOHTPOIst ypOBHS JOCTHKEHHM 00y4YaOUXCs UCTIOIb3YIOTCS TAKUE BHIBI U
(GOpMBI KOHTPOJISI KaK HpeABApUTEIbHBIN, TEKYIIH, TEMAaTHUYECKUI, UTOTOBBI KOHTPOIb; (DOPMBI KOHTPOJIS:
BBIOOPOYHBIN KOHTPOJIb, PPOHTATBHBIA OMPOC, 33JJaHHE CO CBOOOJHBIM OTBETOM I10 BHIOOPY YUHTENs, 3aJaHUE
[0 PHCYHKY, OTBEThl Ha BONPOCH B ydeOHHKe, Au((PepeHIMPOBAHHBI HHAMBUAYAIbHBI NHUCHMEHHBIN
OTIPOC, CAaMOCTOSITENbHAsI MPOBEpoYHas paboTa, TECTUPOBAHUE, TUKTAHT, MMCbMEHHBIE JOMAIIHUE 3aJaHus,
KOMIBIOTEPHBI KOHTPOJb M T.A., aHAIU3 TBOPUYECKUX, MCCIEAOBATEIbCKUX pPAOOTy pe3ylbTaToB
BBITMOJTHEHHS] TMarHOCTUYECKUX 3aJJaHui yueOHOoro nocobust wiv padoueit TeTpau.
KonTponb ypoBHs 3HaHUN OOy4aromuxcs MpeayCMaTpUBaeT MPOBEACHHUE MPAKTHUECKUX, CAMOCTOSTENbHBIX U
KOHTPOJIbHBIX PaboT.

I[InanupyeMblii ypoBeHb MOATOTOBKH 00Y4YAIOIIUXCS HA KOHEll Y4e0OHOI'0 roJ1a B COOTBETCTBHU €
TpeOOBaHUSIMH, YCTAHOBJIEHHBIM (elepaibHBIM rOCy1apCTBEHHBIMHI 00Pa30BaTeIbHBIMH CTAHAAPTAMHU,
o0pa3oBaTe/ibHOI MPOrpaMMOii:

1. JlaBaTh onpeaeneHuss N3y4YE€HHBIX OHATUN: BEIIECTBA MOJEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHUS,
BAJIECHTHOCTh, TOMOJIOT S, TOMOJIOT'H, TOMOJIOTHYECKasi pa3HOCTb, U30MEPHSI, U30MEPbI

2. OnuchIBaTh U pa3NInyaTh U3yYCHHbIE KIACChl OPraHUYECKUX COSIMHEHUH, XUMUYECKUE PEaKUU.

3. HabmroaTh 1eMOHCTPUPYEMBIE U CAMOCTOSITENIEHO MPOBOIUMBIE OTBITHI, XUMHUUECKUE PEAKIIHH,
MIPOTEKAIOIIKE B IPUPOJIE U B OBITY.

4. JlenaTh BBIBOJBI U YMO3AKITIOUECHUS U3 HAOIOICHUH, H3yYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH.

5. AHaAM3UPOBATH U OIEHUBATH MOCIEACTBUS ISl OKPYKAIOIIEH Cpeibl OBITOBOM M MPOU3BOICTBEHHON
NEeSITeTLHOCTH YeJIOBEKa, CBSI3aHHOM C MepepadOTKOM BEIIECTB.

6. MojenmupoBaTh MOJIEITH MOJIEKYIT YTIIEBOIOPOJIOB.

7. [IpoBOIUTH XUMUYECKHUI SKCTIEPUMEHT

YYEBHO-TEMATUYECKHWM TTAH.

Ne TEMA KOJIUYECTBO B TOM UUCJIE
n/n YACOB YPOKM | IIPAKTUUYECKHE KOHTPOJIbHBIE
PABOTBI PABOTBI
1 BBEJEHUE
A 5 5 ; ;
2 CTPOEHUE U
KJIACCUDUKALIUSA 5 5 - -
OPI'AHMYECKMX BEIIECTB.
3 XUMUYECKUE PEAKLIMU B
OPTAHUUECKOI XYM 7 6 - 1
4 VYTIEBOIOPO/IBI
30 27 2 1
5 CIUPTLI U ®EHOJIBI
6 5 1 -
6 AJIBAETU/BI U KETOHBI 4 4




7 KAPBOHOBBIE KMCJIOTHI,

CJIOXKHBIE DOUPHI, )KHPbI. 13 11 1 1
8 VTJIEBOJIBI
A 6 5 1 i
9. A3O0TCOJEPXAIIVE
COEJVMHEHUA 1 UX 12 10 1 1
HAXOXJEHUE B ITIPUPOJIE

10 BUOJIOTMYECKUE AKTHBHBIE
OPTAHUYECKUE COEJIMHEHUS 8 6 2

11 TTOBTOPEHUE OCHOBHBIX

BOITPOCOB KYPCA 6 6 _ .
«OPTAHUYECKAS XUMU .
BCETO:

102 90 8 4

TPEBOBAHUS K YPOBHIO ITOAT'OTOBKHN BBIITYCKHHUKOB

B pezynomame usyuenusa xumuu Ha npohuioHom ypoeHe yueHUK 001)4cen

3HATH/IIOHUMATh:
® DOlb XUMUU 6 eCmecmeEO3HAHUU, €€ CBSI3b C JPYTMMU E€CTECTBEHHBIMU HayKaMH, 3HAU€HUE B JKU3HU
COBPEMEHHOI0 00I1IeCTBA;
® gajicHelue XumMu4ecKkue NOHAMUA . BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKylla, Macca aTOMOB U
MOJICKYJI, HOH, PaJMKall, aJLIOTPOIHS, HYKIHIbI ¥ H30TOIbI, aTOMHbBIC S-, P-, d-opOuTa M, XUMHUYECKasl CBA3b,
ANEKTPOOTPHUIATENFHOCTh, BAJICHTHOCTh, CTEMEHb OKUCICHMs, THOpHAM3alus OpOuTasel, MpOCTPAaHCTBEHHOE
CTpPOEHHE MOJIEKYJ, MOJIb, MOJISIPHASL Macca, MOJIIPHBI 00bEM, BEIIeCTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOIO
CTPOEHHUSI, KOMIUJIEKCHBIE COEAMHEHUS, IUCIEPCHBIE CHUCTEMBI, HCTHUHHBIE PACTBOPHI, IIIEKTPOIUTUUYECKAS
JCCOLIMAIs, KUCIIOTHO-OCHOBHBIE PEAaKIMK B BOJHBIX PACTBOPAX, TMAPOJIU3, OKUCIEHHE U BOCCTAHOBJICHHE,
AMEKTPONIN3, CKOPOCTh XWMHUYECKOW peakIMM, MEXaHU3M pEakiuu, KaTaius, TeroBoil 3(PQexT peaxiuw,
SHTAJBIUA, TEIUIOTa 00pa30BaHMs, SHTPOMHS, XUMUUECKOE paBHOBECHE, KOHCTAHTAa PaBHOBECHS, YTIEPOIHBII
CKeJieT, (yHKIIMOHAIbHAs TPYIINa, TOMOJOTHS, CTPYKTypHasi U MPOCTPAHCTBEHHAS M30MEpHsl, MHIYKTUBHBIN U
Me30MepHBIH 3P(HEKTHI, ITEKTPOPuUI, HYKIIeO(hUI, OCHOBHBIE THUIIBI PEAKIINN B HEOPTAHUYECKOW M OPraHUYECKOM
XUMUH;
® OCHOGHbIE 3aKOHbI XUMUU. 3aKOH COXPAHEHMsI MacChl BELIECTB, NEPUOANYECKUN 3aKOH, 3aKOH MOCTOSHCTBA
cocTaBa BElIECTBa, 3aKOH ABOTaJipo, 3aKoH ['ecca, 3aKOH JEHCTBYIOIIMX MacC B KHHETHKE ¥ TEPMOJIUHAMUKE;
® OCHOGHblEe Meopuu Xumuu'. CTPOCHUSI aTOMa, XMMHUYECKOUN CBSI3U, JIEKTPOIUTHUYECKON TUCCOIMAIUU, KUCIOT
U OCHOBAaHHWM, CTPOCHUS OPraHWYECKUX COCIUHECHHM (BKJIIOYAs CTEPEOXHUMHUIO), XUMHUYECKYI0 KHHETHKY WU
XUMUYECKYIO TEPMOIMHAMUKY;
® KnaccuuKkayuio u HOMeHKIamypy HeOPraHn4eCKUX U OPraHMYECKUX COSAMHEHUN;
® NpUPOOHbBIE UCHOYHUKU YTIIEBOJIOPOIOB U CIIOCOOBI UX NEpepaboTKu;
® geulecmea u mMamepuavl, WUPOKO UCHOIb3YeMble 8 NPAKMUKe. OCHOBHBIE METAUIbl U CIUIaBbl, rpadur,
KBapll, CTEKIIO, IIEMEHT, MUHEPAIbHbIE yI0OpEHHS, MUHEPAIbHBIE U OPTaHUYECKUE KUCIOTHI, IIEI0YH, aMMHAK,
yIIeBOIOPOAbI, (DEHOJI, AaHUIIUH, METAHOJ, 3TaHOJ, STUICHIJINKOJb, MIHLIEPHH, (GOpMalbAEru, aleTalbAeru,
aIleToH, TJII0K03a, caxapo3a, Kpaxmal, KIeT4yaTka, aMUHOKUCIOTHI, OEJIKH, UCKYCCTBEHHBIE BOJIOKHA, KAYIYKH,
IJIACTMACCHI, KHUPbI, MbLIa U MOIOILIME CPEJICTBA;
YMeTh:
® Ha3bléamb N3YUYECHHBIE BELIECTBA 10 «TPUBUAIBHON» U MEXIYHAPOJIHON HOMEHKJIaTypam;
® onpedensams BAICHTHOCTh M CTENCHb OKUCICHUS XMUMHYECKHX DJIEMEHTOB, 3apsii MOHA, THUI XUMHYECKOU
CBSI3U, MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, TUI KPUCTAUIMYECKOM PELIETKH, XapaKTep Cpelbl B BOJHBIX
pacTBopax, OKHUCIHUTENIb U BOCCTAHOBUTENb, HAIIPABIEHUE CMEIICHUS PAaBHOBECHS MOJ BIMSHHEM pa3IH4HbIX
(hakTOpOB, H30MEPHI U TOMOJIOTH, TPUHAJICKHOCTD BEIIECTB K PA3IMYHBIM KJIACCAM OPTaHUYECKUX COSAMHCHHUIA,
XapakTep B3aUMHOTO BIMSHHS aTOMOB B MOJIEKYJIaX, THUIbI PEaKIMi B HEOPraHUUECKON 1 OpraHu4eCKOl XUMHH;




e xapakmepu3zoeams S- , P- 1 0-3IEMEHTHI 110 UX TMOJIOKEHHUIO B repuoanyeckoi cucreme /1. . Mennaeneesa;
o0mIre XMMHUYECKHUE CBOWMCTBA METANIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUN;
CTpOEHHE U CBOMCTBA OPTaHUYECKUX COETUHEHUH (YIJIeBOAOPOIOB, CIUPTOB, (PEHOIOB, abJETUI0B U KETOHOB,
KapOOHOBBIX KHCIIOT, aMUHOB, aMHHOKHUCIIOT U YTIJIEBOJIOB);

® 00bACHAMb 3aBUCUMOCTb CBOMCTB XMMHUYECKOIO 3JIEMEHTa U 00pa3oBaHHBIX MM BEIIECTB OT MOJIOKEHHUS B
nepuoauyeckoit cucreme Jl. . MeneneeBa; 3aBUCUMOCTb CBOMCTB HEOPTAHUYECKUX BEIIECTB OT UX COCTaBa U
CTPOEHHUS; IPUPOAY U CIIOCOOBI 00pa30BaHUs XUMUYECKON CBSI3U; 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiuuu
OT Pa3IUYHBIX (PAKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKHX COSAUHEHHH OT CTPOCHHUS UX MOJIEKYT,

® GLINONIHAMb XUMUYECKUI IKCHEPUMEHm TI0 PACIIO3HABAHUIO BAKHEUIINX HEOPraHUYECKUX M OPTaHMYECKUX
BEILECTB; MMOJIYyYEHNUIO KOHKPETHBIX BEILECTB, OTHOCAILIMXCS K U3YYEHHBIM KJIacCaM COEIMHEHU;

® nP06OOUmMP PACUETHI IO XUMUYECKUM (hOpMyJIaM U yPaBHEHUSM peaKIuii;

® ocywiecmenams CaMOCTOSITENIBHBIA TMOMCK XUMHUYECKONM HH(OpPMAlMKM C UCIOJIb30BAaHUEM PA3IUYHBIX
UCTOYHUKOB; HCIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJOTHHM Il 00paboTkM u mepedaud uHGOpMAluu U ee
NPECTaBICHUS B PA3TUYHBIX (POpMaXx;

HCIO0Jb30BATH NPHOOpPETeHHbIC 3HAHUS M _YMEHHS B NPAKTHYECKON JeATEeJbHOCTH W IOBCEIHEBHOM
JKM3HU:

® Ui MIOHUMAaHUS TTI00ANbHBIX MPOOJIEM, CTOSIIUX MEpe]] YeTOBEUECTBOM: IKOJIOTUYECKUX, SHEPIETHUECKUX U
CBIPbEBBIX;

® 00BSCHEHUS] XUMUYCCKUX SIBIICHUH, IIPOUCXOIANINX B IPUPOJIC, OBITY U Ha MPOU3BOJICTBE;

® SKOJIOTUYECKH IPaMOTHOIO MTOBEJICHUS B OKPYKAIOLIEH Cpelie;

® OLICHKM BJIMSIHUS XUMHUYECKOIO 3arpsi3HEHUS] OKPYKAIOIIEH cpeibl Ha OpPraHu3M 4eJIOBEKa M JPYrHe YKUBbIE
OpTaHU3MBI;

e 0e30MacHOl paboThI ¢ BelIeCTBaMH B TaOOPaTOpHH, OBITY U HA TIPOU3BOICTBE;

® Ompe/eNeHUs BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX IMPEBPALICHUN B PA3NIMYHBIX YCIOBHUSX U OLEHKH HX
MTOCJIEICTBHH;

® pPacro3HaBaHUA U UACHTU(UKAIIMY BaKHEHIIINX BEIIECTB U MAaTEpUAJIOB;

® OLICHKH KayeCcTBa MUTHEBOM BOJbI U OT/AEJbHBIX MMHILEBBIX IPOIYKTOB;

® KPUTUYECKOW OIEHKH IOCTOBEPHOCTH XMMHUYECKON MHPOpMAITT

Conepxanue padoueii nporpammbl o xumuu B 10 kiacce (mpoguiibHbIN yPOBEHb)

Beeoenue.(5 uacos)
ITpeamer opranndeckoit xumunu. OCOOEHHOCTH CTPOSHMSI U CBOMCTB OPraHMYECKUX COCTUHEHUH. 3HaUYeHUEe U
POJIb OpraHMYECKO XMMHUU B CUCTEME €CTECTBEHHBIX HayK B JKHU3HM oOuiecTBa. Kpatkuii ouepk uctopuu
pa3BUTHUS OPraHUYECKON XUMUHU.

OcHoBHbl€ non0XkeHUs Teopun cTtpoeHus A.M. bytneposa. IIpennocsuiku coznanus teopun. [Ipencrasnenue o
TEOpUU TUINOB U pagukaioB. Paboter A. Kekyne. XuMuueckoe cTpoeHUE U CBOWCTBA OPIraHUYECKUX BEIECTB.
N3omepust Ha npumepe OyTaHa ¥ H300yTaHa.

DNEeKTpOHHOE 00J1aK0 1 OpOUTaNb, UX (POPMBI: S U P. DIEKTPOHHBIE U 3JIEKTPOHHO-Tpapuueckue Gopmybl
aToMma yriepojia B HOpMaJabHOM U BO30YXIEHHOM cOCTOSTHUAX. KoBasieHTHast XUMHYECKasi CBsI3b, €€ MOJIIPHOCTD
U KpaTHOCTh. BogoponiHas cBs3b. CpaBHeHHE 0OMEHHOTO U JOHOPHO-aKLENTOPHOTO MEXaHU3MOB 00pa30BaHUS
KOBaJIEHTHOH CBSI3U.

BaJleHTHBIE COCTOSIHUS aTOMa Yriiepo/a. Bryisl ruopramsamn: Sp -ruépumsamis (Ha IprMepe MOJIEKYIIbl
METaHa), sz-m6p1/1;:u/13au1/m (Ha mpuMepe MOJIEKYJIBI 3TUJIEHA), SP-THOpUAN3aIUs (Ha TPUMEPE MOJIEKYJIbI
aneTuiieHa). ['eoMeTpust MOJIEKyJl paCCMOTPEHHBIX BEIIECTB U XapaKTEPUCTHKA BUJIOB KOBAJIEHTHOM CBSI3U B HUX.

Tema 1. Cmpoenue u knaccugpuxkayusa opeanudeckux coeounenuil. (5 uacoes)
Knaccudukanus opraHUUeCKUX COSIUHEHHI MO CTPOSHUIO YTIEPOJIHOTO CKeJeTa: alluKIndecKue (aIKaHbl,
AJIKEHBI, AIKMHBI, aJIKaUEHBI ), KapOOIMKInYecKue, (IIMKIOATKAHbI K apEHBI) U TeTEPOIUKINUECKIE
coenuHeHus. Kimaccudukanust opraHu4ecKux COeTUHEHHH M0 (yHKIIMOHATIBHBIM TPYIINaM: CIIUPTHI, PEHOBI,
npocThie A3GUPHI, ANbJAETU/IbI KETOHBI, KAPOOHOBBIE KUCIOTHI, CII0KHBIE IPUPHI. YTIIEBOIbI. A30TOCOIEpKALIIE
COCIMHEHUS: HUTPOCOEAMHEHUS, aMUHBI, AMUHOKHUCIIOTHI.

Howmenknarypa tpuBuanshas u MIOITAK. TTpuanumnser oOpa3oBaHust Ha3BaHUN OPraHUYECKUX COCTUHEHHM 110



HIOITAK.

Buasl n3oMeprn B OpraHuueCcKON XMMUH: CTPYKTYpPHAsi U IPOCTpaHCTBEHHAsA. Pa3HOBUIHOCTH CTPYKTYPHOM
U30MEPHH: U30MEPUS KYTJIEPOIHOTO CKENETay, N30MEpHsl MOJI0KEHUs (KpaTHOHM CBSI3U U ()yHKIIMOHATIBHON
IPYMIIbI), MEXKIaccoBast U3oMepusi. Pa3HOBUIHOCTH IPOCTpaHCTBEHHON n3oMepuH. I'eomerpuyeckas (1uc-,
TpaHC-) U30MEpUS Ha PUMEPE AIKEHOB U HUKIIOAIKaHOB. ONTHYECKas N30MEpUs Ha IPUMEPE AMUHOKHUCIIOT.
Pemienue 3a1a4 Ha BbIBOJL ()OPMYJT OPIrAHUYECKUX COEIUHEHHH.

Jdemoncrpauuu. IllapoctepHeBble MOJEIN OPraHUYECKUX COCIMHEHUN pa3InYHbIX Ki1accoB. Monenu
M30MEPOB PA3HBIX BUI0B U30MEPHH.

JlabopaTopHblii onbIT. 3roroBnenne Mozeneil BEEeCTB-IIPEACTaBUTENIEH PA3IMYHBIX KIACCOB OPraHUUECKUX
COCIMHEHU N

Tema 2. Xumuueckue peakyuu 6 opzanuyeckoi xumuu. (7 uacoe)
Tumbl XUMHYECKUX PEaKIMi B OpraHuYecKoi XuMuu. [ToHATHE 0 peakusaX 3aMeIeHUs: TAIOTCHUPOBAHKE
AJIKaHOB U apEHOB, LIEJI0YHOMN THIPOJIN3 rajoreHankanoB. [loHsTHE 0 peakIusaX MpUCOeANHEHUS: TUAPATALIHS,
TUAPUPOBAHUE, THAPOTATIOTCHUPOBAHNE, TAIOTCHUpOBaHUe. Peakiiuu momMepr3aiy ¥ MOJUKOHISHCAIUH.
[TonsTHE 0 peakuusIX OTUIETUIEHUS (STUMUHUPOBAHUS): IETHIPUPOBAHUE AJIKAHOB, JIETHIpaTalysl CIIUPTOB,
JETHAPOXJIOPUPOBAHUE HA TIPUMEPE rajoreHaakanoB. [IoHATHE 0 KPEKWHTe aJIKaHOB U JCTIOJIMMEPU3aIIHS
noJimMepoB. Peakius nsomepusaiuu.
['OMOTMTHYECKUI U TETEPOIUTUECKHII pa3pblB KOBAICHTHONH XMMHUYECKOH CBSI3H; 00pa30BaHUE KOBAJICHTHON
CBSI3M T10 JIOHOPHO-AKIIEITOpHOMY Mexanu3my. [lorstre o Hykineodmie u snexrpoduie.
Jdemoncrpauumn. [InaBnenue, o0yriauBaHue U ropeHUE OpraHndeckux BeniectB. OOeCIBEUBAHUE ITHICHOM U
alneTuIeHOM OpOMHOM BOJIBI M pacTBOpa MepMaHraHara Kaaus. B3auMozeiicTBrue CiupToB C HATPUEM U
KHCIIOTaMu. JlemoauMepu3anusi moJudTHIICHA.

Tema 3. Yeneeooopoowt. (30 uacos)

[TonsiTre 06 yraeBomopoaax. [Ipupogabsie HCTOYHUKHN YIiIeBOA0po10B. HedTh 1 ee mpoMbIuIeHHAS
nepepaboTtka. OpakioHHas MepEeroHka, TePMUYECKUN 1 KaTaTMTHYEeCKU KpeKuHT. [IpupogHblii ras, ero cocran
Y IIPAKTUYECKOE UCIoyIb30BaHue. KameHHslid yronbs. KokcoBaHre KaMEHHOTO YIJIs.
Anxansi. 'omonorudeckuii psa u oomas popmyna ankaHoB. CTpoeHHE MOJIEKYJIBI METaHA U APYTUX alIKaHOB.
M3omepust 1 HOMeHKIaTypa ankaHoB. OU3NYECKUe U XUMUYECKHUE CBOMCTBA aJTKAHOB: PEAKITUU 3aMEIIECHUS,
TOpEHHE aTKaHOB B PA3IMYHBIX YCIOBHUSAX, TEPMHUUECKOE Pa3NIoKEeHUE aIKaHOB, N30MEPH3aIsl alIKaHOB.
[Ipumenenne ankaHoB. MexaHU3M peaKIuu PaIUKATHLHOTO 3aMEIIEHUs, €r0 CTaI1H.
[TpakTHyeckoe UCTOIb30BaHUE 3HAHHI 0 MeXaHu3Me (CBOOOTHOPAINKATLHOM) PEAKIIMH B MMPaBUIIaX TEXHUKH
0e30macHOCTH B OBITY M Ha MPOU3BOIcTBE. [[pOMBINITIEHHBIE CTIOCOOBI TTOIYYSHUS: KPEKUHT aJIKaHOB,
(dpakurOHHAs IeperoHKa HeTH.
Anxenwl. 'omonoruueckuit psii u obmast popmyna ankeHoB. CTpoeHHE MOJIEKYJIIbl ATHIIEHA U IPYTHX aJIKEHOB.
H3omepust aTKeHOB: CTPYKTYpHas U MpocTpaHcTBeHHas. HoMeHkmatypa u ¢pusznueckrue CBOMCTBa ajKeHOB.
[Tonyuenue FTUICHOBBIX YIJIEBOJAOPOJIOB U3 AJIKAHOB, TAJIOT€HAIKAHOB, CIUPTOB. Peakiiuu npucoemHeHUS
(ruapupoBaHue, THIPOTAIOTEHUPOBAaHKE, TaJIOTeHUPOBAaHHUE, THApaTalys). Peakiiuyu oKuCIeHus u
MOJIMMEPU3AIHU ATKEHOB. [[pMeHeHne alKkeHOB Ha OCHOBE X CBOWCTB
Pemmenne pacueTHbIX 3a7]a4 HA YCTAHOBIIEHUE XUMUYECKON (POPMYIIBI BEIIECTBA 10 MACCOBBIM JIOJISIM
3JIEMEHTOB.
Anxunsi. ['omonorndeckuit psan ankuaoB. O6mas popmyna. CTpoeHUE MOJIEKYIIbI alleTUICHA U APYTUX aTKUHOB.
N3omepus anknaOB. HOMeHKIIaTypa aleTuiieHOBBIX YTIIIEBOIOPOI0B. [loydeHne akiHOB: METAaHOBBIA U
KapOUIHBINA crtocoObl. DU3NYecKre CBOWCTBA AIKMHOB. Peakiuy mprucoeAMHEeHUs: TaIOTeHUPOBAaHUE,
TUAPUPOBAHUE, THAPOTATIOTCHUPOBaHUe, Tuapartanus (peakius Kydepora). Jlumepuzamnus 1 TpuMepusamms
NKUHOB. B3aumoielicTBuE TEpMUHANBHBIX aTKHHOB ¢ OCHOBaHUAMH. Okucnenue. [IpruMeHeHne alKiuHOB.

/{uenvi. CTpoeHHE MOJIEKYII, U30MEPUS U HOMEHKJIaTypa ajikajneHoB. dusnueckue CBONCTBA, B3aMHOE
pacnoioKeHUE MU-CBA3EH B MOJIEKYJIaX aJIkaJIMeHOB: KYMYJIUPOBAHHOE, CONPSKEHHOE, N30JIMPOBAHHOE.
Oco0eHHOCTH CTPOCHUS COTIPSHKEHHBIX aJIKaJIMEHOB, UX TIOJYUYCHHE.
AHanorus B XMMHUYeCKUX CBOMCTBaX alKEHOB U ankaaneHoB. [lomumepusanus ankaaueHoB. HaTypanbHbli u
CHHTETUYECKHUI Kayuyku. Bynkanmzanus kayuyka. Pesuna. Paboter C.B.JlebGeneBa, 0cOOCHHOCTH peaKIiuii
MPUCOEANHEHUS K alTKaJueHaM C COMPSHKEHHBIMU MTU-CBSI3SIMH.
Huxnoanxamnwsi. 'omonornyeckuii psag u odmas dopmyna nukiaoankaHoB. Hanpsokenne nukina B8 C3Hg , C4Hg,
CsHjo , kordopmaruu CgHio, M130Mepus UKITI0ATKAHOB (K10 CKETIETY», LIUC-, TPAHC-, MEXKKIacCOBas).
XUMHYeCKHE CBOWCTBA IIUKIIOATKAHOB: TOPEHUE, Pa3JIoKEHNE, paJUKaIbHOE 3aMeleHHE, N30MEepU3aIlusl.



Oco0ble cBOMCTBA TUKJIONPONaHa ¥ IUKIO0yTaHa.

Apenbi. beH3011 Kak npeacTaBuTeh apeHoB. CTpoeHrne MOJICKYJIbI O€H30J1a, CONpshKeHUE MH-CBsa3el. [lomyuenne
apeHoB. @u3nyUecKue cBOcTBa OeH30a. Peakim 31eKTpouiabHOTO 3aMELIeHUs ¢ y9acTHeM OeH30a:
raJIoreHHPOBaHNEe, HUTPOBAHUE, aJKUIupoBaHue. OpueHTanus npu 31eKTpodruaIbHOM 3aMenieHrn. Peakiyu
OOKOBBIX Iernel ankmioer3010B. CriocoOb! monydenus. [IpuMmeneHne OeH30a  €ro TOMOJIOTOB.

Pemenne pacueTHbIX 3a7a4 Ha BBIBOA (POPMYJT OPraHUYECKUX BEIIECTB IO MACCOBBIM JIOJISIM U IO MPOJYKTaM
CTOpaHHUSL.

JemoncTpauum. ['openue Merana, 3TujaeHa, 3THHA, OeH3o0ia. OTHOIIEHHE 3TUX BEIIECTB K pacTBOpaM
nepMaHraHara Kaiaus u OpoMHoi Bose. OmnpeeneHne KaueCTBEHHOT0 COCTaBa METaHa U 3TUJICHA 110 MPOTyKTaM
ropeHus. B3psiB cMecu MeTaHa ¢ Bo3ayxoM. [lonyuenue merana B3auMOeCTBUEM alieTaTa HaTpUs C
HATPOHHOW M3BECTHIO; alleTUJICHA KapOUAHBIM CIIOCOOOM; 3TUJICHA - PeaKIel Jeruaparaliuy STHIOBOTO CIIUPT;
pa3ioKeHue Kayuyka Ipy HarpeBaHUU MCIIBITAHUE ITPOYKTOB Pa3ioXKeHUs1. beH301 Kak pacTBOPUTENb.
HutpoBanue 6en3omna.

JlabopaTopHble onbIThI. 1.M13roTOBIIEHNE MOJIENEN YIIEBOIOPOIOB U UX
raJIOTeHIIPOU3BOIHBIX.2.O3HaAKOMIIEHUE C MTPOYyKTaMH He(pTH, KAMEHHOTO YISl M MPOAYKTAaMU UX NepepaboTKu.
3.00HapyxeHHe B KEPOCHHE HETIPEIENbHBIX coenHeHn. 4. O3HaKOMIIeHHE ¢ 00pa3aMu KaydyKOoB, PE3HHBI U
700HUTA.

I[IpakTuyeckne padorsl. 1.«O0HapYyKEHHE YIIIEpOIa U BOJOPOA B OPraHMYECKUX BEIICCTBAX)

2. «[lonydyeHue HTUIICHA U U3YYECHUE €rO CBOMCTBY

Tema 4. Cnupmout u ¢henonwt. (6 uacos)
Cnupmpoi. CocTaB U KJIacCH(PHUKAIMA COIUPTOB (110 XapaKTepy YIrIIEBOJOPOIHOTO paguKaia U 0 aTOMHOCTH),
HOMeHKJaTypa. M3omepust ciupToB (MOJI0KEHUE THAPOKCUIBHBIX TPYII, MEXKKIIACCOBasl, «yTJIEPOJHOIO
ckesnera»). @uznyeckue CBOMCTBA CIUPTOB, UX MOJyuyeHUuEe. MexMoeKysipHas BOJAOPOHAas! CBSI3b.
OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHHS MOJIEKYJ CIIMPTOB. XMMHUYECKHE CBOWCTBA CIIUPTOB, 00YCIOBIICHHBIE
HaJIMYUEM B MOJIEKYJIaX TUAPOKCOTPYII: 00pa3oBaHUE aJIKOTOJISITOB, B3aUMOIEHCTBHE C rajOreHOBOOPOIaMH,
MEXMOJIEKYJISIPHAsl M BHYTPU MOJIEKYJIpHasl JerupaTanus, dTepudukanus, OKUCIeHUe U JeruApupoBaH1e
cupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CITUPTOB. KauecTBeHHas: peakiiysi HAa MHOTOATOMHBIE CITUPTHI.
Bakneiimue npeacTaBuTENN CIIUPTOB: METAHOJI, 3TAHOJI, STUIIEHTIIMKOJIb, TIULEpUH. DU3noI0ornyeckoe
JieiicTBHE MeTaHoJIa ¥ 3TaHoJa. PaccMOTpeHne MeXaHU3MOB XUMUYECKUX PEaKIUH.
Denonvi. CTpoeHne, U30Mepusi, HOMEHKIIATypa (hEeHOJIOB, UX (U3NUYECKHUE CBOMNCTBA U MOJIy4YeHHue. XUMUYECKUe
cBoiicTBa (peHonoB. KuciaorHeie cBoiicTBa. B3auMHoe BiMsiHHE aTOMOB M IPYII B MOJIEKYJIaX OPraHUYECKUX
BelecTB Ha npuMepe ¢enona. [lonukonaencanus genona c popmansaerngom. KauecrBennas peakius Ha
denomn. [Ipumenenne penona. MHoroaToMHbIe (DEHOIIBI.
JeMoncTpanun. Brinenenne Bogopoaa U3 3TuinoBoro cnupra. CpaBHEHHE CBOMCTB CIUPTOB B TOMOJIOTMYECKOM
psany (pacTBOPUMOCTH B BOJIE, TOPEHHUE, B3aUMOJIEHCTBHE C HATpUEM). BzaumoielicTBUE riuIiepruHa ¢ HATPUEM.
[Tonydyenue cnoxxHbIX 3¢pupoB. KauecTBeHHas peakiysi HA MHOroaTOMHbIE cliupThl. KauecTBeHHas peakuus Ha
denoin (¢ xmopuaom xkenesa (l11), Pacteopumocts peHona B Boje npu paznudHoi Temrneparype. BoitecHenne
¢denona uz GeHonsATa HaTPUS YrOJIbHON KUCIOTOM.
JlaboparopHble onbIThI. 1. PacTBOpeHUE IIIHIIEpHHA B BOJIC M peakius ero ¢ ruapokcuaom menu (11).
B3aumoneiictBue heHosa ¢ OpOMHOMN BOJION U C pacTBOPOM LIETOYH.
IIpakTuyeckue padorsl. 3. «CrnupThI»

Tema 5. Anvoezuowvt u kemonol. (4 waca)
Anpaeruzpl U keToHbl. Knaccudukanus, CTpoeHHe UX MOJIEKYI, U30Mepusi 1 HOMeHKIaTypa. OcoO0eHHOCTH
CTpoeHUsI KapOOHWIBHOU rpymibl. Ou3nyeckne cBOMCTBa (OPMATBIETHIA U €70 TOMOJIOTOB. XHWMHYECKHE
CBOICTBa aJbAECTUAOB, 00YCIIOBICHHbBIE HATMYMEM B MOJICKYJIe KapOOHHMIBLHOM IPYyNIBI aTOMOB (THAPUPOBAHUE,
OKHCJIEHHE aMMHUa4YHbIMH pacTBopaMu okcuja cepedpa u runpokcuna meau (I1)). Ipucoenunenre cuHuibHON
KHUCTIOTHI 1 OuCyibGuTa HaTpusi. KauecTBeHHBbIE peakiiuy Ha ajdbJAeTUAbl. Peakius moauKoHIeHcauu GeHomna ¢
dbopmanbrerugom. OcOOEHHOCTH CTPOSHUS U XUMHYECKHUX CBOMCTB KETOHOB. B3anMHOeE BIIHMsIHUE aTOMOB B
MoJIeKyJiax. ['ajorenupoBaHue anbAeTruI0B U KETOHOB IO HOHHOMY ME€XaHU3My Ha cBeTy. KauecTBenHas
peakIus Ha METHUIIKETOHBI.
Jemoncrpanun. Komnekmnus anpaerunos. Peakmus «cepedpsiHoro 3epkaiay. Okucienne OeH3anbaeriuaia Ha
BO3JlyX€E.
JlabopaTopHsble onbIThbl. KauecTBEHHBIC PEaKIIUU HA abACTUABI (C aMMHUAYHBIMU PACTBOPAMU OKCHAA cepedpa
u ruapokcunom meau (11)). Okucnenne cnimpra B anpaerua. [lomydeHue u cBOMCTBa KapOOHOBBIX KHCIIOT.



Tema 6. Kapoonoewte kuciomul, cioxchole I¢pupnt u sxeupwl. (13 uacos)
Kapbonosvie kucnomoi. Ctpoenue Mosekys KapOOHOBBIX KHCIOT U KapOOKCHIBbHOM rpymnmbl. Knaccupukanus u
HOMEHKJIaTypa KapOOHOBBIX KUCIOT. Pu3nyecKue cBOWCTBAa KApOOHOBBIX KUCIOT M UX 3aBUCUMOCTD OT
cTpoenust Mosekyin. KapOoHOBbIe KUCIOTHI B Ipupoie. bruonornyeckas poib KapOOHOBBIX KUCIOT. O0mIHe
CBOICTBa HEOPraHMYECKUX U OPTaHUYECKUX KHUCIIOT (B3aUMOCHCTBHE C METAJlJIaMH, OKCUIaMH METaJlIOB,
OCHOBaHUSIMU, COJISIMH). BiusiHue yriieBogopoJHOro pajaukana Ha Cuily KapOOHOBOM KUCIIOTHL. Peakuus
stepudukanmu, ycnoBus ee rnposeneHusi. OTHOOCHOBHbBIE U MHOTOOCHOBHbBIE, HEeTIpeieNibHbIe KapOOHOBBIE
KUCIO0ThI. OTIENbHBIE IPEACTABUTEIN KUCIIOT.
Croocnvie 2¢pupet. CTpOeHHE CIIOKHBIX 3(pUpOB, H30MepUs (MEKKIACCOBAS U YTJIEPOIHOTO CKEIETay).
Homenkunarypa cinoxsbIx 3¢gpupoB. OOpaTuMOCTb peakiuu 3TepuduKalum, THIPOIN3 CI0KHBIX 3(QUPOB.
PaBHOBecue peakiuu: 3TepupUKaIun- THIPOIN3a; (HaKTOPBI BIHUSIOIINE HA THIPOIIU3.
Kupul - cinoxHbIe 3QUpHI MHIIEpUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOSHUE MOJIEKYJI KUPOB.
Knaccudukanus sxupoB. OMbUIEHHE KUPOB, OJTyYeHHUE MbUIAa. Mbl1a, 00BICHEHHE UX MOIOIIUX CBOUCTB. JKUpHbI
B nipupoie. buonornyeckas pynkius xupos. [lonsarue 06 CMC. O0bsicHeHne MoImuX cBoHCTB Mbuta 1 CMC.
JeMoHcTpanuu. XMMHYECKUE CBOMCTBA YKCYCHON M MypaBbUHON KUCIIOT. Bo3ronka O€H301MHOM KUCIIOTHI.
CaolicTBa HempeaeNbHOM 0J1eMHOBOM KUCIOTHL. [lomyuenue cnoxxnoro a¢upa. Komnekius macern.
JlabopaTopHble onbIThl. PacTBOpuMOCTS 5kHpoB. JloKa3aTeIbCTBO HEMPEAEIBHOTO XapaKTepa )KHUIKOI0 KHUpa.
Owmbuienue xupoB. CpaBHeHue cBoicTB Mblia 1 CMC.
IpakTnyeckue padorel. 4. «KapOOHOBBIE KUCITOTHI

Tema 7. Yenesoowt. (6 uacos)
DTHUMOIIOTHS Ha3BaHU Kiacca. MoHo-, 1u- U noiucaxapuabl. [IpeacraBurenu kaxaoi rpynmnsl. buonornueckas
poJib yrieBoJoB. VX 3HaueHKe B )KU3HU Y€JIOBEKa U 0OIECTBA.
Monocaxapudwl. Ix xnaccudukanus. ['eKco3sl U UX mpeacTaBuTend. [ oko3a, ee Gu3ndeckue CBOMCTRA,
CTpOEHHE MOJIEKYJIbl. PaBHOBECHUS B pacTBOPE INIIOKO3bl. 3aBUCUMOCTh XUMHUYECKUX CBOMCTB TJIFOKO3bI OT
CTpoeHus MoJieKyIbl. Bzaumoneiicteue ¢ ruapoxcuaomM meau(ll) mpu koMHaTHOM TeMmniepaTrype U HarpeBaHuH,
TepU(UKAINS, PEAKLU «CepeOpsTHOTO 3epKaiay, THApUpoBaHue. Peakiy OposKeHMs TIIIOKO3BI: CITUPTOBOTO,
MOJIOYHOKHCIOrO. I MI0K03a B ipupoae. buonorndeckas posb M0Ko3bl. [IpyMeHeHNe TIII0K03bI HA OCHOBE €€
cBOMCTB. DPYyKTO3a KaK H30MeP IITH0K03bl. CpaBHEHHS CTPOSHHUS MOJIEKYJI U XUMUYECKUX CBOMCTB TIFOKO3BI U
GpyxTO3bl. PPYKTO3a B IPUPOJIE U €€ OHOIoruyeckas poib.
Hucaxapuodwl. CTpoenue, odmas popmyina u npeacraButenn. Caxaposa, JaKTo3a, MaabT03a, UX CTPOCHHE U
O6uonornyeckas ponb. I 'maponus aucaxapuioB. [IpoMblIIsIeHHOE MTOTy4eHHE caXapo3bl U3 MPUPOTHOTO CHIPHS.
IHonucaxapudwr. O0Oiast opmysa U MpeICcTaBUTENN: IEKCTPUHBI U TIIMKOTEH, KpaxMall, HEeTi0103a
(cpaBHMTENbHAs XapakTepucTuka). PU3nUecKre CBONCTBA MoJUcaxapuaoB. XUMHUYECKHE CBOUCTBA
nonucaxapuaos. ['maponus nonucaxapunon. KauectBenHas peakius Ha kpaxmail. [loaucaxapuabl B mpupoje, ux
6uonornyeckas posb. [[puMeHeHne noarcaxapuioB Ha OCHOBAHNWHU MX CBOMCTB (BosiokHa). [loHsTne 00
HCKYCCTBEHHBIX BOJIOKHaX. B3anMopelicTBre LETI0I03bl ¢ HEOPraHUYECKUMH U KApOOHOBBIMU KHCIIOTAMU -
00pa3oBaHUe CIOXKHBIX HPHUPOB.
JdemoncTpanun. B3anmonelictBue rimoko3sl ¢ ruapokcuom Meau(ll) 6e3 HarpeBanus U pu HarpeBaHUU.
Peakuus «cepebpsHOTO 3epKaia» IIIIOK03bl. [ Maposn3 caxaposbl, HEJUT0NI03bl U Kpaxmaia. KosaeKius BOJIoKOH.
JlabopaTopHble onbIThl. B3aumoeiicTBue roKo3bl U caxaposbl ¢ ruapokcuaoM meau(ll). Bzaumoneiicrsue
Kpaxmaiia ¢ Homom. O6pa3isl NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH.
IIpakTuyeckue padornl. 5 «YTIeBOAB»

Tema 8. A3omocooepircawyue coeounenus. (12 uacoes)
Amunsi. Onpenenenne amuHoB. Ctpoerne amuHoB. Kiaccudukanus, nzoMepus 1 HOMEHKJIaTypa aMHUHOB.
Anudarndeckue u apomaTudeckue aMuHbl. AHWIHH. [lomydyeHrne aMUHOB: aJIKWIMPOBAHUE aMMHAKa,
BOCCTAHOBJICHHE HUTPOCOeIMHEHUH (peakius 3uHnHa). Ousnueckue CBOCTBa aMUHOB. XMMHUYECKHUE CBOMCTBA
aMHHOB: B3aUMOJIEVCTBUE C KUCTOTaMU U BO10W. OCHOBHOCTh aMUHOB. ['OMOJIOrMYECKH psifi apOMaTHYECKHUX
aMUHOB. AJIKUJIMPOBaHUE U allMJIMPOBAaHME aMUHOB. B3anMHOe BIusiHME aTOMOB B MOJIEKYJIax Ha pUMeEpe
aMMHaKa, ami(paTHIecKux U apOMaTHIECKUX aMHUHOB; aHUJIMHA, O€H30J1a U HUTPOOEH301a.
Amunokucnomsi. CocTaB U CTPOCHUE MOJIEKYJ aMUHOKHUCIIOT, H30MepHUU. JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX
CBOMCTB aMUHOKHCJIOT M €€ MPUYUHBI. B3anMoelicTBe aMMHOKHCIIOT C OCHOBaHMUSIMH, 00pa30BaHUE CIOKHBIX
a¢upoB. BanmoeiicTBre aMUHOKUCIIOT C CUIbHBIMU KucloTaMu. OOpazoBaHUE BHYTPUMOJICKYISIPHBIX COJICH.
Peaknus moaukoHASHCAIMA aMHHOKHCIIOT.




benxu - npupoubie Ouononumepsl. [lentuaHas rpymnma aToMoOB U nenTUAHas cBs3b. [lentunpl. benku.
[lepBuuHas, BTOpUYHAs U TPETUYHAS CTPYKTYPHI OEIKOB. XUMUYECKHE CBOMCTBA OETIKOB: TOPEHHE,
JIeHaTypalus, TUAPOJIN3, KaUeCTBECHHbIE peakiny. buonornueckue GpyHkun 6enkoB. 3HaueHHe OENKOB.
YerBepTHUHAs CTPYKTYpa OEJIKOB Kak arperanusi OeIKOBbIX U HEOEIKOBBIX MOJIeKyl. [ mobanbHas mpobiema
OenkoBoro roiojanus u nytu ee peuienus. [lonstue JIHK u PHK. [Tonsitue o Hykineotuae, MMpUMUAIAHOBBIX U
MypUHOBBIX OCHOBaHUsIX. [lepBuuHas, Bropuunas u tpetudyHas crpykrypol JJHK. buonoruueckas pons JJHK u
PHK. I'ennas unxenepus u OMOTEXHOJIOTHS.

JemoncTpanuu. OnbITH C METUJIAMUHOM: TOPEHUE, LIEJIOUHbIE CBOWCTBA pacTBOpa. OOpa3oBaHue coei.
B3anmMopeiicTBie aHWIIMHA C COTSTHOM KUCIIOTOM U ¢ OpoMHOM BoJol. OKpacka TKaHW aHHUJIMHOBBIM KPACUTEIIEM.
JlokazarenbcTBO HAMMYMS (PYHKIIMOHAIBHBIX TPYII B PACTBOpaX aMUHOKUCIIOT. PacTBOpeHne u ocaxkaeHue
oenkoB. Jlenaryparus 6enkoB. Komneknus «BomokHay.

Jla6opaTopHsblie onbIThI. 1.O0pa3iibl CHHTETHYECKHIX BOJIOKOH. 2. PacTBopenue OenkoB B Boje. Koarysmus
xenatuHa cnuptoM. 3.1IBetHble peakuuu 6enkoB. 4.00HapyxeHue Oefka B MOJIOKE.

IIpakTHyeckne padorTnl. 6 A30TCOEpIKalIIE OPraHUYECKUE COEAUHEHUS

Tema 9. Buonozuuecku akmuenvle eewecmea. (8 uacos)
[Tonstue o BuTamunax. Mx knaccudukanus u oboznauenue. [Ipodunakrika aBUTaMUHO30B.
[Tonsatue o pepMeHTax KaK 0 OMOIIOTHYECKUX KaTanu3aTopax 0enkoBoi mpupoasl. OCOOEHHOCTH CTPOCHHUS U
CBOICTB B CpaBHEHUU C HEOPraHMUYECKUMHU KaTaau3aTopaMu. 3HaUeHHEe B OMOJIOTHH U IPUMEHEHHE B
npombinuieHHocT. Kimaccudukamms GpepmentoB. OCOOEHHOCTH CTPOCHUS H CBOMCTB (DEPMEHTOB:
CEJICKTUBHOCTD U 3()(PEKTUBHOCTB.
[TonsiTHE O TOPpMOHAX KaK OMOJIOIMYECKU aKTUBHBIX BELIECTBAX, BHINOIHSAIOMINX HIOKPUHHYIO PETYIISLUY,
KU3ZHEJEATEIIbHOCTH OPTaHNU3MOB.
[TonsaTune 0 ekapcTBax Kak XMMHOTEPAIeBTHUECKHX TpenapaTax. [ pymnsl JekapcTB: cynbhaMuibl,
aHTUOUOTHKH, aciupuH. be3onacHblie criocoObl MPUMEHEHUS JEKAPCTBEHHBIX (HOPM.
IMpakTuyeckue padorsl. 7. «/leficTBue PepMEHTOB HA pa3IMYHBIC BEIIECTBAY» 8. « AHAIIN3 JICKAPCTBECHHBIX
pernapaToBy

JInteparypa u cpeacrsa o0y4eHus

1 Crangapt cpeaHero (IOJHOTO) 001ero 00pa3oBaHus 10 XUMUHU
(MpouIbHBIN YPOBEHB)

2 IIpumepnas nporpamMma cpeaHero (mMoysHOro) oOrmiero
oOpa3oBaHus 10 XUMUU( TPOPUIBHBIN YPOBEHbB)

3 VYuebnuk: laopuensn O. C, ®@.H Mackaes Xumusi. 11 kiacce,
npodmibHbIA ypoBeHb — M.: [Ipoda, 2009;

4 O. C.Tabpuensn, I'.I'. JIpicoBa Xumus. 11 knacc. YueOHHK ams
001eo0pazoBaTeNbHBIX yupexaenuii - M.: «/Ipoday, 2008 r.

5 Yueonuk: [aopuensn O. C, d.H Mackaes Xumus. 10 xiacc,
npodmibHbIA ypoBeHb — M.: [lpoda, 2008;

5 O. C. TI'abpuensn Xumusd. 11 xknacc. Metoauueckoe nocodue -
M.:«JIpoday, 2005 T.

6 Enunblii rocyaapcTBeHHBINH 9Kk3aMeH. KOHTpoIbHBIE H3MEpPHUTEIbHbBIE
matepuansl. Xumus — 2009-2012 rog

7 KypHan «Xumust B HIKOJIE»

8 Opranm3anusi HayYHO-HCCIIEIOBATEIbCKONH JESATEIBHOCTH  YUAIIUXCSI

Merona. mocooue. — Tamoos: TOUIIKPO, 2006

9 DneKTpoHHBIH yaeOHUK « O6mas xumust » , CD -nucku.




10

HNuTepHeT-pecypcesbl.

11 XUMHYECKUE PEAKTUBBI M MaTEPHUAITbI
XuMmu4deckas J1abopaTropHasi IOCy/a, anmnaparbl 1 IpuOOpbI
17 HarypanbHbie 00BeKTHI
18 Mognenu, yaeOHbIe TOCOOHs Ha TIEYaTHOH OCHOBE
19 TexHuueckue cpencTBa 00ydeHus




