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.LHOACHUTEJBHASA 3AITNCKA

HOpMaTHBHO-HpaBOBbIe JAOKYMEHTBI:

Pabouas mporpamma 1o oO1iecTBo3HaHUIO I oOydaromuxcess 11-x kimaccoB pas-

pa60TaHa Ha OCHOBC:

3akona «O0 obOpaszoBannu B PD» (DenepanbHbiii 3akoH ot 29.12.2012 N
273-03 «O06 obpazoBanuu B Poccuiickoit deneparmm.

denepaqbHOTO KOMIIOHEHTa TOCYAApCTBEHHOTO O0pa30BaTENbHOTO CTaH-
JlapTa OCHOBHOT'O 00111ero (I0JIHOT0) 00pa3oBaHusl, yTBepxkaAEHHOTO [Iprka-
30M Muno6pazoBanust PO ot 05.03.2004 rona.

basucHoro yweOHOro muaHa o0IIe00pa3oBaTENbHBIX YUpexkaeHud PO,
yTBEPKIEHHBIN npukazoM MunoOpazoBanust PO Nel312 ot 09.03.2004 ro-
Jla C U3MEHEHUSMHU U JOMOJIHEHUSIMU.

®denepabHOTO MEpeuHss Y4€OHUKOB, PEKOMEHIOBAHHBIX (IOMYLICHHBIX)
MunucrepcTBOM 00pa3oBaHus U Hayku P® Kk MCIONb30BaHUIO B 00pa3oBa-
TEJILHOM Tpoliecce B o0meoOpazoBaTenbHbix yupexaeHusx ([Ipukas ot 31
mapta 2014 r. No253 «OO0 yTBepxkaeHun ¢peAaepanbHOTro NepeyHs yuyeOHU-
KOB, PEKOMEHIyeMbIX K MCIIOJIb30BAHHIO TMPU Peau3alii UMEIOIUX ToCy-
JApCTBEHHYIO aKKpEIUTAlMI0 O0pa30BaTEIbHBIX MNPOrpaMM HavyajJbHOTO
00II1ero, OCHOBHOT'O 0011IeT0, CPEAHETO O0IIET0 00pa30BaHUS).

ABtopckoit nporpammbl: O.C. T"aGpuensiHa, cootBeTcTBYMOMICH Denepaib-
HOMY KOMIIOHEHTY T'OCYJIapCTBEHHOTO CTaHAapTa OOIIero oOpa3oBaHUS U
nonyuieHHo MuHuctepcTBoM o0pa3oBaHus U Hayku Pocculickoii @enepa-
uuu. (I'abpuensn O.C. IIporpamma kypca xumuu ais 8-11 kiaccoB o01ie-
oOpazoBarenbHbIX yupexaenuit /O.C. I'abpuensn. — 7-e u3a.— M.: Jlpoda,
2013.)- 11 knacc, npoduibHbINA ypoBeHb, 105 vacos.

[Iporpamma nMeeT MPaKTUKO-OPUEHTUPOBAHHBIM XapaKTep U KOHKPETUIUPYET

coJiep>KaHue MPEeIMETHBIX TeM 00pa30BaTEeIbHOTO CTaHAPTa, JAET pACIpEeICHHE
y4eOHBIX YacoB MO pazjiejiaM Kypca U MOCIEI0BATEIbHOCTh U3yUEeHUSI TEM U pas3-

JIeJIOB YYEOHOTO MpeaMeTa ¢ YIETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS-
3€¥, JIOTUKH Y4eOHOro MpoIecca, BO3PacTHBIX 0coOeHHOCTeH yuammxcs. [Ipo-

I'paMMa BBIIIOJIHACT ABC OCHOBHLIC (I)YHKHI/II/IZ

Hupopmayuonno-memoouueckana GHyHKIMs TO3BOJSIET BCEM YYaCTHHKAM

00pa30BaTENBHOrO MpOIlecca MOJYYUTh MPEACTABICHHE O LENSIX, COJEp>KaHUH,
oOmieil cTpaterud OOy4YeHHs, BOCHHTAHUS M PA3BUTHS y4YalIUXCAd CpPEACTBAMHU

JaHHOT'O yqe6H0ro npeameTa.



Opzanuzayuonno-naanupyrowana (GyHKUIUS TPEIyCMaTPUBAET BbIICICHHUE
ATanoB 00y4eHUs!, CTPYKTYPUPOBaHUE yueOHOTO MaTepuaa, ONpeAesIieHUe ero Ko-
JMYECTBEHHBIX M KAYECTBEHHBIX XAPAaKTEPUCTUK HAa KAXKJIOM U3 ITAlOB, B TOM
YuCIe JIJISi COCTaBJICHUS TEMATHYECKOTO IJIaHUPOBAHMS Kypca, COAEP>KaTEIbHOTO
HAITOJTHCHUSI TIPOMEXKYTOYHOM aTTECTAIlUN yUalTUXCsl.

Y4eOHUKH

e O.C. TI'abpuensa «Xumus, 10 kmacce», mpodUIbHBIN YPOBEHB Tl 00111e00pa-
30BaTeNbHBIX yupexaenuid M.: [Ipoda, 2013 1

MeToan4ecKue mocoous

e . [Iporpamma kypca xumuu s 8-11 kiaccoB 0011e00pa3oBaTeNbHBIX yUpe-
xaenuid. O.C INabpuensan. M.: Jlpoda, 2013;

o Xumus. Meronuueckoe nocooue. [Ipodunsubiit ypoBenb. 10 kmacc O. C.
["abpuensn, I'. T'. JIsicoBa M.: Jlpoda, 2013;

e HacronpHas kuura yuutens. Xumus. 11kmace: B 2 g, O. C. I'abpuensu, I'. T'.
JIvicoBa, A. I'. Beeaenckas. M.: Jlpoda 2013 r.;

e Opranuyeckas XUMHs B TeCTax, 3ajadax, ynpaxHenusx. 11 kmacc O. C. 'a6-
puensH, U. I'. Octpoymos, A. I'. Beenenckas. M: poda 2013 1.
OO0mas xapakTepucTUKA Yy4e0HOI0 NpeaMera

Hean u 3a1a4u u3y4yeHus npeaMmera

Henn:

1) ocBoeHuE cucTeMbl 3HaHUM O (PyHIAMEHTAIbHBIX 3aKOHAX, TEOPUsIX, (hak-
Tax XMMHUU, HEOOXOIUMBIX JJIsi TOHUMaHUs HAyYHON KapTUHBI MUPA;

2) oBJIaJieHUE YMEHUSIMU: XapaKTepHU30BaTh BEIECTBA, MAaTEPUAIbl U XUMHU-
YECKHE PEaKIMH, BHIMOJHSITE JJa0OpaTOPHBIE YKCIIEPUMEHTHI; MPOU3BOIUTH pacye-
ThI TI0 XUMUYECKUM (POpPMYJIaM U YpaBHEHUSIM; OCYIIECTBIISATh MOUCK XUMHYECKON
nHpOpMa M OICHHBATh €€ JIOCTOBEPHOCTH, OPHUEHTHUPOBATHCS M INPHUHUMATh
pemIeHus B TPOOJIEMHBIX CUTYaIIHSIX;

3) pa3BUTHE MO3HABATEIILHBIX HHTEPECOB, UHTECIUICKTYaJIbHBIX U TBOPUYECKHUX
CITOCOOHOCTEH B Mpoliecce U3yYeHUsT XMMUYECKOM HayKH M €€ BKJIaJla B TeXHUYE-
CKMH TpOrpecc UMUBUIM3ALMM, CIOKHBIX W MNPOTUBOPEUYMBBIX IyTEH pPa3BUTHS
WJIEN, TEOPUM U KOHLIETIIIMNA COBPEMEHHOU XUMUHU;



4) BocniuTaHue YOEKJIEHHOCTH B TOM, YTO XUMHSI — MOILIHBIA UHCTPYMEHT
BO3JICMCTBUSI HA OKPYXKAIOIIYIO CPEy, U YyBCTBAa OTBETCTBEHHOCTH 32 MPHUMEHE-
HHE TTOJIYYCHHBIX 3HAHUN U YMEHUM.

5) npuMeHeHre MOIYyUYCHHBIX 3HAaHUN W YMEHMM JJig O6e30macHoi paboThHI ¢
BelecTBaMH B JabopaTtopuu, ObITY M Ha TMPOU3BOJICTBE; PEIICHUS MPAKTUYECKUX
3a/1a4y B IMOBCEIHEBHOM >KU3HU; NPEIYNPEKICHUE SIBJICHUN, HAHOCALIUX BpeL 3/10-
POBBIO YEJIOBEKA U OKPYKAIOWIEH Cpelie; MPOBEACHUE UCCIEI0BATENbCKUX PadoT,
CO3HATENbHBIN BEIOOD Mpodeccuu, CBA3aHHON C XUMHEH.

3apaum:

1) dbopmupoBanue y oOydaromuxcsi yMEHUs BUJIETh U OHUMATh LIEHHOCTD
o0Opa3oBaHMsl, 3HAUUMOCTh XUMUUYECKOTO 3HAHUS JUIsl KaX/J10ro YeJIOBEKa HE3aBU-
CUMO OT €ro Mpo(EeCCHOHAIBHON NEATEIbHOCTH; YMEHHUS pa3ziuyaTh (DAKThl U
OLICHKH, CPAaBHUBATH OLICHOYHBIE BBIBOJIbI, BUAETh UX CBSA3b C KPUTEPUSIMHU OLIEHOK
U CBS3b KPUTEPHUEB C ONPEAEIEHHON CHCTEMOW LEHHOCTEH, (OopMyIHpOBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

2) ¢opmupoBaHuEe y 00YyYAIOIIMUXCS LEIOCTHOTO MPEICTaBICHUS O MHUPE U
pOJI XUMHHU B CO3JJaHHH COBPEMEHHOH E€CTECTBEHHO-HAyYHON KApTUHBI MUPA;
YMEHHSI OOBACHATh OOBEKTHl M TPOIECCH OKPY’KAIOLIEH JIEHCTBUTEIBHOCTH —
IIPUPOIHOM, COUUAIIBHOM, KYJIbTYPHOU, TEXHUYECKON CPEBI, HCTIOJIb3YS JJISI 3TOTO
XUMUYECKUE 3HAHUS;

3) npuoOpeTeHrne OOyYarOUIMMUCS ONbITA Pa3HOOOPA3HON JEATEIbHOCTH,
MO3HAHUS W CaMOINO3HAHUS; KIFOYEBBIX HABBIKOB (KIHOUYEBBIX KOMIIETEHTHOCTEN),
MMEIOIINX YHUBEPCAIbHOE 3HAUEHUE IS PA3JINYHBIX BUAOB JAESATEIBHOCTH: Pellle-
HUS NpoOJieM, IPUHATHUSL PEIICHHUH, TTOUCcKa, aHaIu3a U 00paboTKu MH(OpMaIuHy,
KOMMYHHUKATHUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUM, COTPYIHUYECTBA, O€30MacHO-
ro oOpallleHus C BeIeCTBaMU B IOBCEIHEBHOM KU3HU.

XapakTepucTuKa y4e0HOr0 npouecca

Opranu3zanust yueOHOro mporecca MpeanoiaracT UCIoJIb30BaHUE CIETyIO-
X GopMm: JEKIHs, MPAKTUUYECKOE 3aHATHE, YPOK CHCTEMAaTH3alluu, KOHTPOJI U
OLICHKHU 3HAaHUI, KOMOMHUPOBAHHBIN YPOK, IPOEKTHAS AEATEIBHOCTD.

QODMbl opzanuzauuu 06pa306amejsz020 npouecca.

— KOJUJIGKTUBHAs (YPOK, JEKIUs, TJaOOpaTOpHbIE U MPAKTUYECKUE 3aHATHS);

— rpynmnoBasi (IPakTUKyM, TPYIIIOBOE 3aHATHE, yueOHOE HCCIeOBaHuE,
MIPOEKTUPOBAHHUE);

— MHAMBUIYyaNbHas (KOHCYNbTALMU, UCCIIEOBaTENbCKas paboTa, codeceno-
BaHMHE).



Texnonozauu, ucnonb3yemvie 8 06]9&306ameﬂbHOM npouyecce

OCHOBy npenogaBaHus KypCa COCTABJIAIOT CICAYIOIIHUC IICAAIOTMYCCKHC

TCXHOJIOTHH:

Texnonozcus

Ooicudaemwlii pe3yrbmam

TexHONOTHsSI TPOEKT-
HOTO OOYy4CHHS

VYmMmenue BSaHMOHCﬁCTBOBaTB B KOMaHZE, pacupeacIiaTh poJid, KOHCTPY-
HPpOBATH COOCTBEHHEIE 3HaHUA, OPUCHTUPOBATLCA B I/IH(l)OpMaHI/IOHHOM
IMPOCTPAHCTBE, IPEACTABJIATh PE3YIbTAThI COOCTBEHHOMH JCATCIIBHOCTH.

HKT — TexHonoruu

HarnsinHocTh, CBOEBPEMEHHBIM HHIUBUAYATbHBINA U (PPOHTANBHBINA KOH-

TPOJIb YCBOEHMS Te€MbI, pa3zeina. [IoBbllleHne NO3HABATEIbHOIO MHTE-
peca oOyuaromuxcs, Co3/laHue CUTYalluH YCIEITHOCTH Ha YPOKE.

TexHonorus HHTECP-

AKTHUBHOI'O 06y‘~IeHI/I$I

AKTHBHOE BSaHMOﬂeﬁCTBHC BCECX 06yqa}ou11/1xc;1, Ppa3sBUTHEC KOMMYHH-
KaTHUBHBIX YMeHI/Iﬁ

TexHonorus IIpo- CrocoOHOCTb CaMOCTOSATENLHO BHUACTb, CTABUTb W PCIIATb Hp06HeMbI,

0JieMHOTO O0y4Y€HHUsI | OCYIIECTBIISATh MOUCK U YCBOSHUE HEOOXOAMMBIX 3HAHHM.

Buowt u hopmol konmpois

Buowr konmpons:
[IpenBapuTeNbHbIN, TEKYIIHN, TEMATUIECKUNA, UTOTOBBIM.

Dopmvl KOHMPOJIA:
OcHoBHBIMU (pOpMaMU KOHTPOJIS 3HAHUM, YMEHUH, HABBIKOB SIBISIOTCS: TEKYIIUNA U
IIPOMEKYTOUYHBIA KOHTPOJIb, UTOTOBAsA aTTecTalus. TeKyInil KOHTPOJIb ONPEAEIIAEeTCS
CoJIepKaHUEM Pa3/IeNIOB U TEM MPOTrpaMMBbl U OCYIIECTBIISIETCS B (hOpME MTPOBEPOUHBIX
U CAMOCTOSITENIbHBIX pabOT, TECTUPOBAHMUSI, YCTHOTO OTBETA.

OcHosHoul uHcmpwweHmapuﬁ 015 OUerHUBAaArRUA pe3ylbmamaos

CucreMa OLIEHKHA JOCTH>KEHUS TUIAHUPYEMBIX PE3YyJbTAaTOB BKIIKOYA-
eT B ce0sl 1B COTJIaCOBAHHBIE MEXKY COOOM CHUCTEMBI OILICHOK: BHEIIHIOIO
OLICHKY U BHYTPEHHIOIO OLICHKY.

1. Buympennasn (oueHka, BbICTaBjIsieMas MEAaroroM, o00Opa3oBaTeIbHBIM
YUPEKIACHUEM) U 6HeutHAA OLCHKAa (JUarHoCTUYeCKue paboThl B CUCTEME
Crarl'pan u ap).

2. Cy0bekTHBHbIE WIN JKCHEPTHBIE (HAOMIOACHUS, CAaMOOIIEHKa U CaMOaHa-
JU3 U J1p.) U 00beKTHUBU3UPOBAHHBbIE METObl OIICHUBAHUS (KaK IMPaBUIIO,
OCHOBAaHHbBIC HA aHAIN3€ MUCHMEHHBIX OTBETOB U pabOT OOyJarOIIMXCS), B
TOM YHUCJI€ — CTAaHIAPTU3UPOBAHHBIEC (OCHOBAHHbBIEC HA PE3yJIbTaTax CTaHIap-
TU3UPOBAHHBIX MUCbMEHHBIX PA0OT WJIK TECTOB) MPOLEAYPHI U OIIEHKH.

3. Camoananu3z v camooyenka o0y4arommxcs.



C nenpio Hanbosee MOJHOTO OTPaKEHUS OCOOCHHOCTEH IMIKOJIBLHON TEXHO-
JIOTHH OLIEHUBAHHUS 00pa30BaTEIbHBIX PE3yJIbTaTOB O0yUaAIOUIUXCA MPHU pa3padoT-
K€ CHCTEMBbI MPOBEPOYHBIX M YICOHO-METOJMYECKHX MAaTEpHUaJoB IIEIeCO00pa3HO
BBIJICTTUTH CIIEAYIOIUE MOMEHTHI:

- TEKyIllee OLICHUBaHUE
- UTOTOBBIE MTPOBEPOYHBIEC PAOOTHI.

JInst oueHrUBaHUs Pe3yJbTaTOB JOCTUKEHHUS 00ydaroIUXCsl UCHOJIb3YIOTCS CIIETy-
IOIIHME BUJbI YCTHBIX U TUCbMEHHBIX PaboT:

® TECThl Pa3HOI0 YpOBHS, 33/JaHHUS HA OCHOBE NMUCHhMEHHBIX UCTOYHUKOB, pe-
HIEHUE NMPAKTUYECKUX 3a7a4 U Ip.
e paboTa B rpynmnax, aHainu3 (U3NYECKUX SBJICHUN U OIBITOB, OIIEHKAa pas3-
JUYHBIX TUIOTE3, OOBSICHEHHE MPUYUHHO-CIEACTBEHHBIX U (DYHKIMOHAJb-
HBIX CBSI3€M, OTBETHI HA BOIPOCHI YUUTEIS U TIp.
Mecto npeamera B 0a3MCHOM Y4eOHOM IIaHE
OPI'KOY «MockoBckuil kanerckuil kopnyc «llancmon Bocnutannun Mu-
HuctepcTBa 000poHbl POy - 105 yacos (3 yaca B HeENO).

I1. Conep:xaHue TeM Y4eOHOI0 IpeMeTa.
Beenenne (6 1)
[Ipeamet oprannyeckoit xumuu. OCOOCHHOCTH CTPOEHUS M CBOWCTB Opra-

HUYECKUX COCIMHEHUN. 3HAYEHUE U POJIb OPraHMYECKON XMMHUU B CUCTEME €CTe-
CTBEHHBIX HayK U B )XKM3HHU oO1IecTBa. KpaTkuii ouepk UCTOPUM Pa3BUTHsI OpraHU-
YECKOU XUMUH.

[IpeAnocbUIKM CO3/1aHUSI TEOPUU CTPOEHUS: TEOpHUS PATUKAIOB U TEOPHs
tumnoB, padoTel A. Kekyne, 3. ®panknanaa u A. M. bytiepoBa, cbe3 Bpaueil u
ecrectBoucnbiTaresie B r. [lneiiepe. OCHOBHBIE TOJOKEHUS TEOPUU CTPOCHHS
oprannueckux coequHenniit A. M. BytiepoBa. XuMuueckoe CTPOCHUE U CBOWMCTBA
OpraHUYecKuX BemiecTB. M3omepus Ha mpuMepe H-OyTaHa U U300yTaHa.

DnexkTpoHHOE 00J1aKO U OpOuTaIh, UX (GOPMBIL: S SIp. DIEKTPOHHBIC U AJICK-
TpoHHO-Tpaduueckue GopMyJibl aTOMa Yriepoia B HOPMaIbHOM U BO30YKJIEHHOM
cocTosiHusAX. KoBaneHTHas XuMu4eckas CBsi3b U €€ pa3HOBUIHOCTU. BogopoaHas
cBs3b. CpaBHEHHME OOMEHHOTO M JIOHOPHO-AKIIEITOPHOTO MEXaHU3MOB 00pa3oBa-
HUSI KOBAJICHTHOM CBSI3H.

IepBoe BaJeHTHOE COCTOSIHHE — SP°-THOPHIM3AINI — Ha MPUMepe MoJie-
Kylbl MeTaHa ¥ [APYrMX AajKaHoB. BTOpoe BajeHTHOE COCTOSHHE — SP°-



rudpuaAn3aIys — Ha NpUMEpe MOJIEKYJIbl 3TUIEHA. TpeThe BaJCHTHOE COCTOSIHHE
— Sp-ruOpuaM3anus — Ha NPUMEPE MOJIEKYJIbI alleTHIIeHa. [ 'eoMeTpust MoJeKy
PACCMOTPEHHBIX BELIECTB M XapaKTEPUCTUKA BUIOB KOBAJICHTHOW CBSA3U B HUX.
Mogens ['mnecnu uist 00bSACHEHUST B3aUMHOT'O OTTaJIKMBaHUS THOPUIHBIX OpOu-
Tajeil ¥ UX PaCHOJIOKEHHS B MPOCTPAHCTBE C MUHUMYMOM SHEPTHH.

Jemonctpannu. Koyieknuss OpraHM4ecKruX BELIECTB, MAaTEPUAIOB U H3JE-
ot u3 Hux. Moxaemu monekyn CH, u CH30OH; C,H,, C,Hy u C¢Hg; n-Oyrana u
n300yTaHa. B3aumonelicTBrue HaTpuUs € ITAHOJIOM U OTCYTCTBHE B3aUMOJICUCTBUS C
JUATUIIOBBIM 3pupoM. Kosutekius nonuMepoB, MPUPOJHBIX U CUHTETUYECKUX Ka-
YUYKOB, JIEKAPCTBEHHBIX IpenapaToB, kpacutenel. [llapocrep:kHeBble U 00BEM-
uele moaenu mojekyn Hy, Cly, No, H,O, CH,. Illapoctep:kHeBbie 1 00bEMHBIC MO-
nema CHy, C,Hy, C,H,. Mopens, BINOJHEHHAs W3 BO3AYIIHBIX IIAPOB, JEMOH-
CTpUpYIOIasi OTTATIKUBAaHUE THOPUAHBIX OPOUTAIIEH.

Tema 1

Crpoenue u kjaaccupukanus OpraHudecKuX coequHeHni (8 u)

Knaccudukanus opraHM4eCKHX COEAMHEHUN IO CTPOCHHUIO «YIJIEPOJHOTO
CKEJEeTa»: alluKINYECKHe (aJIKaHbl, AIKEHbI, AIKUHBI, AJIKaIUEHBbI), KapOOLUKINIE-
cKue (LUMKIJIOAJIKaHbl U apeHbl) U rerepouuknnueckue. Knaccudukanus opranuue-
CKUX COEJIMHEHUU MO (PYHKUMOHAIBHBIM TPYIIaM: CIUPTHI, (HEHOJBI, MPOCThIE
3(UpBIL, aJTbAETU/IbI, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CII0KHBIE 3(DUPHI.

Homenknatypa tpuBmaneHas, pauvoHanbHas m MIOIIAK. PannonanbHas
HOMEHKJIaTypa Kak npenmectseHHUK HoMeHkiatypbl MIOITAK. [Ipunuumner odpa-
30BaHUs Ha3BaHWil opranumyecknx coeauHenuii nmo MIOITAK: 3amemenus, pomo-
HAYaJIbHOM CTPYKTYpbI, CTApPIIMHCTBA XapaKTEPUCTUUECKUX TIpynmn (andaBUTHBIN
MOPSJIOK).

CrpykTypHasg H30MepHsl U €€ BUIBL: M30MEPUS «YIJIEPOJHOIO CKEIETAy,
M30MepUs MOJOXKEHUS! (KpPAaTHOM CBSI3U U (PYHKIMOHAIBHOW TPYMIIBI), MEXKKIACCO-
Bas uzomepus. [IpoctpancTBeHHAs U30MepHst U €€ BUJIbI: TEOMETPUYECKAsI U ONTH-
yeckas. buonoruueckoe 3HaueHHe oNTHYECKOU n3oMepuu. OTpaxkeHrne 0coOeHHO-
CTEl CTPOCHHSI MOJIEKYJI T€OMETPUUECKUX U ONTUYECKUX M30MEPOB B UX HA3BaHU-
AX.

JemoncTpanuu. O0pa3ibl MpencTaBuTeNeld pa3InyHbIX KJIACCOB OpraHuye-
CKUX COEIMHEHUH U MIApOCTEP KHEBBIE WM O0BEMHBIE MOJEIN UX MOJIeKynl. Tal-
muubl «Ha3BaHHMe alkaHOB M alKWIBHBIX 3amecTureniein» U «OCHOBHBIE KIIACCHI
OpraHM4ecKuX coeauHeHun». llapocTrepKHEBbIE MOJIEIN MOJIEKYJ OpraHU4EeCKUX
COCIMHEHUN pa3JIMYHBIX KJIacCOB. MoOJenu MOJIEKYJ H30MEpPOB DPa3HbIX BUJIOB
WU30MEPHH.

Tema 2

Peakiun opranndyeckux coequHenmii (5 1)



[lonaTne o peakuusx 3amenieHus. ['aJoreHMpoBaHUE AIKAHOB U APEHOB,
HIEJI0YHOM TUAPOIIU3 rajJOr€HAIKAHOB.

[lonatre o peakuusx npucoeAuHeHus. ['uapupoBaHue, THAPOrajIOreHupo-
BAaHME, TAJIOTEHUPOBaHUE. Peakiny noauMepus3anuy U MOJIUKOHICHCALNH.

[TonsiTe 0 peakuusAx OTIIEIUVIEHUS (PIUMUHUpOBaHUs). [leruapupoBaHue
ankaHoB. [lermapartanusa crnuprToB. JermapoxsopupoBaHHE HA IMPUMEPE rajore-
HaJKaHoB. [ [oHATHE 0 KPEKMHI€ AIIKAHOB U JEMOIMMEPU3ALUN TTOJIMMEPOB.

Peakiuu nzomepuszanuu.

['OMONMUTUYECKUN U TETEPONIMTUYECKUN Pa3phIB KOBAJIECHTHOW XMMHUYECKOU
CBsI3M; 00pa30BaHUE KOBAJIEHTHOW CBS3M MO JOHOPHO-AKLIEITOPHOMY MEXaHU3MY.
[Tonsitue o Hykneoduie u snexrpopuine. Knaccupukauus peakuuii no TUImy pea-
TUPYIOIIUX YacTUll (HYKJI€O(HIbHbIE U 3JEKTPOPUIbHBIE) U MPUHLHUIY H3MEHE-
HUs COCTaBa MOJIEKYJbl. B3auMHOE BIIMSIHUE aTOMOB B MOJIEKYJIAX OPTaHMYECKUX
BeecTB. MHayKTUBHBIN 1 Me3oMepHbIi 3 dexTrl. [IpaBriio MapkoBHUKOBA.

Pacuérnble 3amaun. 1. BeruncneHnne BbIxoJa NpoAyKTa PEaKIUU OT TEOPETHU-
YECKU BO3MOKHOIO.

2. KomMOuHupoBaHHBIE 3a/1a4H.

JlemoHcTpauuu. B3peiB cMecu meraHa ¢ xinopoM. OOecuBeunBaHue OpoM-
HOM BOJIbI ATUJICHOM U aneTwieHoM. [lonyuenue ¢genonodopmanbaeruinoi cMo-
JIBL.

Henonumepusanus noimdTriieHa. [lonydenne stunena u sraHona. Kpekunr
KepocuHa. B3peIB rpemyuero rasa. 'opeHre MeTaHa uWiM nponaH-0yTaHOBOM cMe-
cu (M3 ra30BOM 3a)KUTANIKK). B3pbIB cMecH MeTaHa WM TpoIaH-0yTaHOBOW CMECH
C KHCJIOPOJIOM (BO3IYXOM).

Tema 3 YrieBoaopoabl (354)

[Tonsatue 00 yrieBo1opoiax.

[TpupoaHbie HICTOYHUKHU YTIIeBO0pOoa0B. HedTh 1 €€ mpoMblluieHHas nepe-
pabotka. dpakuMOHHAs MEepPEroHKa, TEPMUYECKUM U KATAIMTUYECKUA KPEKUHT.
[IpuponHbIid ra3, €ro cOCTaB M MPAKTUYECKOE UCIOJIb30BAHUE. KaMEHHBIN yroJb.
KokcoBanue kameHHOro yris. IIponcxoxaeHne npupoaHbIX UICTOYHUKOB YIJIEBO-
noponioB. PudopmuHr, ankuwivpoBaHue U apomaTtusalus He(pTernpoayKToB. DKo-
JIOTHYECKHE aCIeKThl 100bIYH, epepadOTKH U UCIOIb30BaHUS MOJIE3HBIX UCKOTMa-
€MBIX.

Aunkansbl. ["'omosiorudeckuit psn u oduias popmyna ankaHoB. CTpoeHue Mo-
JIEKyJbl ME€TaHa M ApYrux ankaHoB. M3omepust ankaHoB. duznueckue CBOWCTBA
aNKaHOB. AJIKaHbl B ripupo/ie. [IpoMbliieHHbIE CTTOCOOBI OTYyUYEHUSI: KPEKUHT all-
KaHOB, (ppakmmonHas neperonka HedTu. JlabopaTopHbIe CIIOCOOBI TOTYYCHHS ajl-
KaHOB: cuHTe3 Biopia, nekapbokcunmupoBaHue coyieit KapOOHOBBIX KUCIIOT, THAPO-
au3 kapbuna amomunus. Peakuuu 3amemieHusi. 'opeHne ankaHOB B pa3IMYHBIX



ycnoBusx. TepMuueckoe pasiokeHue ankaHoB. Mzomepusanus ankanos. [Ipume-
HECHHE QJIKaHOB. MEXaHHW3M pPEaklUu pPAaJHKaJIbHOIO 3aMEIICHHS, €r0 CTaJuu.
[IpakTHyeckoe HUCMOJIb30BAaHUE 3HAHMM O MexaHU3Me (CBOOOJIHO-PAJAUKATHLHOM)
peakiuii B MpaBuiiax TEXHUKU O€30MaCHOCTH B OBITY U Ha MPOU3BOJICTBE.

Anxensl. ['omomornueckuii psg u obmas dhopmyna ankeHoB. CTpoeHHE MO-
JIEKYJbl 3TUJIEHA W JPYIHMX alKEHOB. M30MepHsl ajkeHOB: CTPYKTypHass M Ipo-
cTpancTBeHHas. HomeHkiatypa u ¢usnueckue cBoicTBa ajkeHoB. [lomyuenue
ATUJICHOBBIX YIJIEBOJOPOAOB U3 AJIKAHOB, FAJIOINE€HAIKAHOB U ciupToB. [lonspuza-
1M TT-CBSI3M B MOJIEKyJIaX aJKEHOB Ha mpumepe mnporneHa. [lonstue 06 WHIYKTUB-
HOM (+/-) addexre Ha mpuMepe MOJIEKYJbl MporeHa. Peakiuu npucoearuHEHUs
(rajoreHUpoBaHUE, THAPOTATIOTCHUPOBAHUE, THApATallusi, ruapupoBanue). Peak-
LMY OKUCJIEHUS W MOJMMEpPHU3alUu alKeHOB. [[puMeHeHrne aJKeHOB Ha OCHOBE UX
CBOMCTB. MexaHuU3M peakuuu >SJIEeKTPOPUIBLHOTO MPUCOECINHEHHSI K aJKEHaM.
OKuCIEeHUE aJTKEHOB B «MSTKUX» U <GKECTKUX» YCIOBUSIX.

Ankunbl. 'oMonornueckuit psg ankunoB. O6mas dhopmyna. CTpoeHUe Mo-
JIEKyJIbl alleTUJICHa U ApYrux ankuHoB. M3omepust ankuHoB. HomeHnkiarypa aiie-
TUJICHOBBIX YTJIEBOJOPOAOB. [losyueHre alKknuHOB: METAaHOBBIA M KapOUIHBINA CIIO-
coObl. duznyeckrue CBOMCTBA alKMHOB. Peakiinu mpucoennHeHus: TaJoreHupoBa-
HUE, TUApOTaJioreHupoBaHue, ruaparanus (peakuus KyuepoBa), rugpupoBaHue.
Tpumepusanus auerusieHa B 0ensod. [Ipumenenue ankuHoB. OKUCIEHUE aJTKUHOB.
OcoOble CBOICTBA TEPMUHAIIBHBIX AJIKMHOB.

Ankaauensl. O6mast popmyna ankaaueHoB. CTpoeHue moiiekyi. M3omepus
Y HOMEHKJIATypa ajikaaueHoB. du3nyeckue CBOUCTBA. B3auMHOE pacnosnoxeHue
T-CBSI3€ B MOJIEKYJIaX ajKaJHEHOB: KyMYJHUPOBAHHOE, CONPSHKEHHOE, M30JIUPO-
BaHHOE. OCOOEHHOCTU CTPOEHUS COTPSKEHHBIX AJIKAJIMEHOB, UX MOJy4YeHue. AHa-
JIOTHSI B XUMHYECKHX CBOMCTBAX aJKEHOB M ankaaueHoB. [lonumepuzanus ankaau-
eHOB. HarypasibHbI 1 CHHTETHYECKUN KaydyKu. Bynkanusanus kaydyka. Pesuna.
Paboter C. B. Jlebenea. OcoOeHHOCTH peaklvii MPUCOCIUHEHUS K alKaJIueHaM ¢
COMPSKEHHBIMU TT-CBS3SIMH.

[Muknoankanel. [loHsITHE O HUKIOANKaHaX W WX CBOWCTBax. ['oMoJiornue-
ckuii psg u obmas Gopmyina nukinoankanoB. Hanpspkenne mukna B C3Hg, C4Hg u
CsHyp, xordopmarn CgHyp. M3omepus 1ukiioankaHoB (M0 «yTIEPOTHOMY CKelle-
Ty», IIUC-, TPAHC-, MEXKKJIACCOBAasl). XMMUYECKUE CBOMCTBA IIMKIIOAJIKAHOB: rope-
HUE, pa3lioKeHHe, paJuKalbHOE 3amelleHue, uzomepusanus. OcoOble CBOMCTBa
UKJIONPOIaHa, IUKI00yTaHa.

Apenbl. beH3zon kak npeacTaBuTenb apeHoB. CTpoeHue MOJIEKyIbl OeH30.1a.
Conpsbxkenue m-cBsizeil. M3omepusi 1 HOMEHKIIaTypa apeHoOB, UX MNosydyeHue. [ o-
Moyioru OeH3ona. BrnusHue OOKOBOW MenM Ha 3JIEKTPOHHYIO IIOTHOCTH COMPSI-
XKEHHOTO T-00J1aKa B MOJIEKYJIaX TOMOJIOTOB O€H30Jla Ha MpuUMeEpe Todyosa. XH-



MUYECKHe CBOWCTBa OeH3o0sa. Peakuuu 3aMenieHus ¢ yqyactueMm OeH3ouia: rajuore-
HUpPOBaHUE, HUTPOBAaHUE U ajKuinpoBaHue. [IpumeHeHne OeH301a U ero romosio-
roB. PanukaneHoe XjaopupoBanue 6eH307a. MeXaHu3M U yCIOBHsI IPOBEACHUS pe-
aKIUU paJUMKaIbHOTO XJIOpupoBaHUs OeH3ona. KaramuTuueckoe ruipupoBaHUE
Oenzona. MexaHu3M peakiuil 31eKTpoUIbHOTO 3aMELICHHS: TAJIOTeHUPOBAHUS U
HUTPOBaHMs OEH30JIa U €ro romMoyioroB. CpaBHEHHE PEAKIIMOHHOW CIIOCOOHOCTH
O€H30J1a U TOJIyOJIa B peakusax 3amenieHusi. OpueHTUpyroee JeHCTBUE TPYIIIbI
atoMoB CHz— B peakumsx 3amenieHus ¢ yyactueM touyoisia. Opuentantsl [ u 11
polla B peakiusaX 3aMEUIeHMs] ¢ ydacTheM apeHoB. Peakuum OOKOBBIX Lienei ai-
KUJIOEH30JI0B.

Pacuérnbie 3amaun. 1. Haxoxnenue MonekymsipHOM (GopMysbl opraHuye-
CKOT'0 COeIMHEHHUs Mo Macce (00bEMY) MPOAYKTOB cropanus. 2. Haxoxaenue mMo-
JEKYJSIpHOM (DOpPMYJIBI BEIECTBA M0 €0 OTHOCHTENIbHOM IMJIOTHOCTU U MAacCOBOU
JI0JIE AJIEMEHTOB B cOeIMHEHUAX. 3. KOMOMHUPOBaHHbIE 3a/1a4u.

Hemonctpannu. Komeknusa «lIpuponHble HCTOYHUKHM  YTIIEBOAOPOIOBY.
CpaBHeHHE TPOLIECCOB ropeHust HeTH U npupogHoro raza. O6pasoBanue HeQTs-
HOW TMJIEHKM Ha MOBEPXHOCTH BoAbl. KaTamutuueckuil kpekuHr napaduna. Pac-
TBOpEHUE napaduHa B OCH3MHE U UCHIApEHUE pacTBOpUTENs U3 cMecu. [1naBnenue
napauHa U €ro OTHOILIEHUE K BOJE (PacCTBOPEHHE, CPAaBHEHUE INIOTHOCTEH, cMa-
yuBaHue). Paznenenue cmecu O€H3MH — BOJA C MOMOIIBIO JEIUTEIbHON BOPOHKH.

[Tonyyenue MeTaHa u3 aleraTa HaTpus UM TUAPOKCHUIA HaTpud. Moaenu Mo-
JIEKyJl alKaHOB — IIIapOCTEpP’KHEBbIE M OOBEMHBIE. ['OpeHHe MeTaHa, MpoIaH-
OyTaHOBO# cMecH, mapaduHa B YCIOBUAX M30BITKA M HEJOCTATKa KHCIOPOJA.
B3pbiB cmecu mMetaHa ¢ Bo3ayxoM. OTHOLIEHHE MeTaHa, MponaH-OyTaHOBOH cMe-
cu, OeH3uHa, napadrHa K OpOMHOM BOJIE U PACTBOPY MepMaHraHaTa Kainus. B3psiB
CMECH METaHa M XJOpa, MHUIMUPYEMBIN OcCBelleHneM. BoccraHoBieHue okcuaa
meau (11) mapadunom.

[TapocTepkHeBble U OOBEMHBIE MOJAENIHU MOJEKYJ CTPYKTYPHBIX M TIPO-
CTPAHCTBEHHBIX MU30MEPOB alIKeHOB. OOBEMHBIE MOJIETTM MOJIEKYJT alikeHOB. [lomy-
YeHue dTeHa u3 dtanona. ObeciBeunBanne 3TeHOM OpomHOIN Bojabl. OOeciBeun-
BaHME 3TEHOM pacTBOpa NepMaHraHara kaius. ['openue sTena.

[Tomydyenue amerwmiieHa u3 kapoOuaa xambius. Ousznyeckue cBoicTBa. B3aun-
MOJICHCTBHE alleTHIICHa ¢ OpOMHOI BOJIoM. B3auMopelicTBre alieTuiieHa ¢ pacTBo-
poM IepmaHraHara kanus. ['opeHue aneruneHa. B3aumojmencTBue aneruiieHa C
pPacTBOPOM COJIM MEAM UJIU cepedpa.

Mogenu (mapocTepHeBble U OOBEMHBIE) MOJIEKYJI AJIKaJUEHOB C Pa3JIny-
HBbIM B3aHMHBIM PacHoJIOKEHUEM T-CBsi3ed. JlenmonmMepusauus kaydyka. Moaenu
(mapocTep>KHEBbIE M1 00BbEMHBIE) MOJIEKYJ aJKaJUEHOB C Pa3IMYHBIM B3aUMHBIM



pacrosokeHueM n-cBszed. Koarynsius MIe4YHOTO COKa KaydyKOHOCOB (MoJjouas,
OJIyBaHYMKOB UK (PuKyca).

[[TapocTepxHEBBIE MOJIENN MOJIEKYJ HUKIOAIKAHOB U AJIKEHOB. OTHOLIIEHUE
IUKJIOTeKCaHa K pacTBOPY NEpMaHTaHaTa Kajiusi 1 OpOMHOM BOJIE.

[apocrepxkHeBble 1 00BEMHBIE MOJEIN MOJEKYN O€H30ja U ero roMoJIo-
roB. Pazmenenue ¢ moMOIIbI0 IETUTEILHON BOPOHKH cMecH OeH3oi - Boma. Pac-
TBOpEHUE B OCH30JI€ PaA3IMYHBIX OPraHMYECKUX U HEOPraHUYECKUX (Hampumep,
Cephl) BEIIECTB. DKCTPArUPOBAHHE KpacUTENIEH W APYrux BeEMIECTB (HampuMmep,
fona) OEH30J10M U3 BOJHBIX pacTBOpoB. ['openue Oen3omna. OTHolIeHHe OeH30I1a K
OpoMHOI BOJIe W pacTBOpYy IepMaHraHata kanus. llomydeHue HUTpoOEH30Ja.
OO6eciBeunBaHre TOJIYOJIOM IOJIKMCIEHHOTO pacTBOpa IepMaHTraHaTa Kalus |
OpOMHOM BO/IBI.

JlaGopatopubie ombiThl. 1. IlocTpoeHne Mopenel MOJIEKYN aKaHOB. 2.
CpaBHEHHE IUTIOTHOCTU U CMEILIMBAEMOCTHU BOABI U yTaeBoAopoaoB. 3. [loctpoenue
Mojeelt MosieKyn aiikeHoB. 4. OOHapyxeHue aakeHoB B OeHszuHe. 5. [lonmydyenue
alleTUJICHA U €ro Peakiuu ¢ OpOMHOM BOJOW U PaCTBOPOM NEpMaHTaHATA KaJIHsl.
IpakTnueckne padorbi: Nel «KadyecTBeHHBIH aHAIN3 OPraHUYECKHUX COCAH-
HeHui»; Ne2 «Ilosrydyenue u cBoiicTBa 3THIeHa»; Ne3 «IlosryuyeHue u CBOMCTBA
aleTHJIeHay.

Tema 4

Kucaopoacoaep:kamue opranndeckue coennnenus (32 yaca).

Cnuptel. CocTaB u kinaccudukaiusi cnupTtoB. M3omepust cnupToB (Moao0xe-
HUE TUAPOKCWIIBHBIX TPYII, MEXKIAccoBas, «YIJIEPOJAHOro ckeineTay). dusnue-
CKHE CBOMCTBA CIIMPTOB, UX NOJIydeHUE. MEXKMOJIEKYJIIpHAsl BOJOPOJHAS CBA3b.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOEHUSI MOJIEKYJ CIIUPTOB. XUMHUYECKHE CBOICTBA
CIIUPTOB, OOYCJIOBJICHHBIC HAJTUYMEM B MOJICKYJaX TUIPOKCHIBHBIX TPYyMI: oOpa-
30BaHHE AJKOTOJISITOB, B3aUMOAEHCTBUE C raJlOr€HOBOIOPOAAMHU, MEKMOIEKYJIIAP-
Has U BHYTPUMOJICKYJISIpHAS JNETUApATAINs, dTepuduKaus, OKUCICHUE U JeTHU-
pupoBaHue cnupToB. OCOOEHHOCTH CBOMCTB MHOTOAaTOMHBIX cnHpTOB. Kaue-
CTBEHHAs PE€aKIUsl HA MHOTOATOMHBIE CIIUPTHI. BakHENIINE TPEICTABUTENH CIIUP-
TOB. DU3HOJOTHUYECKOE JEHCTBUE METAHOJIA U 3TAHOJA. AJIKOTOJIU3M, €ro Mociae-
ctBus. [Ipodunaktuka agkoroausma.

®enomnpl. DeHou, ero (U3NUEeCKHe CBOWCTBA W TOJNyYCHHE. XHUMHUYCCKHE
CBOMCTBa (peHONA Kak (yHKIMs ero cTpoeHus. KuciaotHeie cBoiicTBa. B3ammHoe
BIIUSIHAE aTOMOB U TPYIIIT B MOJICKYJaX OPTraHUYECKUX BEIIECTB Ha mpumepe ¢e-
Houa. [Tonukonnencauust gpenona ¢ popmansaerugom. KauectBenHas peakuus Ha
dbenon. [pumenenue denona. Knaccudukamus penosnos. CpaBHEHHE KUCIOTHBIX
CBOMCTB BEILECTB, COACPKANX TMAPOKCUIIBHYIO TPYIITY: BOJBI, OJHO- U MHOIO-



aTOMHBIX CIHUPTOB, (heHosa. DNEeKTPOPUIbHOE 3aMEIIeHNE B OEH30IbHOM KOJIbIIE.
[IpumeHeHnue npor3BOAHBIX PeHoIa.

Pacuernbie 3agaun. BeraucieHus: Mo TEpMOXUMUYECKUM YPABHEHUSIM.

HemoncTpanuu. @u3znyeckre CBOMCTBA ATaHOJIa, ponaHoa-1 u 6yraHona-
1. HlapocTepHEBbIE MOJIETH MOJIEKYJ U30MEPOB C MOJCKYISPHBIMU (POpMyTIaMu
C3HgO u C4H100. KonnuecTBEeHHOE BBITECHEHUE BOJOPOAA U3 CIIUPTA HATPUEM.
CpaBHEHHE peakUuid TOPEHHs] 3TUJIIOBOTO W MPOMUIOBOro crnupToB. CpaBHEHHE
CKOpOCTEH B3aUMOJICUCTBHUS HATPUsS C 3TAHOJIOM, MPOMNAHOJIOM-2, TIULEPHHOM.
[Tonyuyenue npoctoro 3¢upa. [lonyuenue cnoxknoro spupa. [lonyuenue sTeHa u3
sTa”o’ia. PacTBopuMocTs (heHosa B BoJie pU OOBIYHOW M MOBBIILIEHHOW Temmepa-
Type. BriTecHeHue ¢eHona u3 ¢eHonssTa HaTpUs YroibHOM KHUCIOTOH. Peakius
¢denomna ¢ xnopunom xenesa (I1I). Peakuus penona ¢ popmanpaerugom.

JlaGopatopubie omnbIThl. 6. IlocTpoeHue Mojeneit MOJIEKYJT H30MEPHBIX
cnupToB. 7. PacTBOPUMOCTh CHUPTOB C Pa3jIMYHBIM YKCIOM aTOMOB YIiepoja B
BoJie. 8. PacTBOpMMOCT, MHOrOaTOMHBIX CIIUPTOB B Bojae. 9. BzaumopeiicTBue
MHOT0aTOMHBIX cupToB ¢ ruapokcuaoM meau (I1). 10. BzaumopeiictBue BogHOTO
pactBopa ¢eHosia ¢ OpoOMHOM BOJIOMN.

CrtpoeHne MOJEKyYJI albIETUI0B U KETOHOB, UX U30MEPHS U HOMEHKJIATYpa.
Oco0OeHHOCTH CTpoeHus KapOoHWIbHOW rpymmbl. dusnyeckue cBoicTBa Qop-
MaJbAeruia U €ro roMojaoroB. OTAeNbHbIE TPEICTABUTENN abACTUI0B U KETOHOB.
XHWMHUYECKHE CBOMCTBA albJAETUI0B, O0YCIOBICHHbBIE HAIMYUEM B MOJIEKYJIE Kap-
OOHUJIBHOM TpyMNIMbl aTOMOB (THUAPUPOBAHUE, OKUCIEHUE aMMUAYHBIMHU PAacTBOPa-
MU okcuaa cepedpa u ruapokcuaa menu (I1)). KauectBenHbie peakiuu Ha anbjie-
ruabl. Peakius monukonaeHcanuu ¢opMmanpiaeruna ¢ penorom. OcoOeHHOCTH
CTPOCHMSI U XUMHUYECKUX CBOWCTB KeTOHOB. HykieoguiabHOEe MPUCOECIMHEHHE K
KapOOHWIIbHBIM coequHeHus M. [IpucoequHene uaHoBoI0OpoAa U THIPOCYIbdU-
Ta HaTpus. B3auMHoe BiMsHHE aTOMOB B MOJIeKyJiax. ['aioreHupoBaHue ajabaeru-
JIOB U KETOHOB 10 MOHHOMY MEXaHM3My Ha cBeTy. KauecTBeHHast peakius Ha Me-
TUIIKETOHBI.

Jemonctpauuu. IllapocTep:KHEBBIE MOAEIN MOJIEKYJ aJIbJIETUIOB M H30-
MEpHBIX UM KeTOHOB. OKucieHne OeH3anpaeruaa Ha Bo3ayxe. Peakius «cepedpsi-
HOTO 3epkajnay. OKUCIIeHHe anbaeruioB ruapokcuaom meau (II).

Jlabopatopubie ombiThl. 11. [locTpoenue mojmenelt MOJEKYT H30MEPHBIX
aNbACTUIOB U KETOHOB. 12. Peaknus «cepeOpsiHoro 3epkana». 13. OkucieHue anb-
nerunoB ruapokcugom meau (II). 14. Okucnenune OeH3alibleruaa KUCIOPOIOM
BO3/yXa.

Kapb6onoBsie kucnorsl. CTpoeHue MOJIEKyd KapOOHOBBIX KHCIOT U Kap-
OokcunpHOU rpynmnsl. Knaccudukanus u HOMEHKIaTypa KapOOHOBBIX KUCIOT. Du-
3UYECKUE CBOMCTBA KAPOOHOBBIX KHCIOT M UX 3aBUCUMOCTH OT CTPOCHHS MOJIEKYJI.



KapOoHOBbIE KHCIOTHI B IpUpoie. buonorudeckas poyib KapOOHOBBIX KHUCIOT.
OO6mue cBOWCTBAa HEOPTAHMYECKUX U OPraHUYECKUX KUCIOT (B3aUMOJCUCTBHUE C
MeTajulaMH, OKCHUJAaMU METaJllIOB, OCHOBAaHMUSIMH, COJIsIMHU). BrusHue yrieBojo-
POJIHOTO pajuKalia Ha CHITy KapOOHOBOM KUCIOTHI. Peakius stepudukanuu, ycio-
BUS €€ MpoBeAeHUs. XUMHUECKUE CBOMCTBA HEMPEICIbHBIX KapOOHOBBIX KUCIIOT,
00yCIIOBJICHHbIE HAJIMYUEM T-CBSI3W B MOJIeKyse. Peakuuu 3nekTpoduiabHOro 3a-
MEIICHUS C y4acTHEeM O€H30MHONM KUCIOTHI.

Crnoxusie 3¢upsl. CTpoeHue cnoXHbIX 3¢upoB. M3oMepus cloxHbIX 3(u-
pOB («YIJIEpOJHOTO CKeJleTa» U MexKiaccoBas). HomeHknaTypa ClIoXHBIX 3(u-
poB. OGpaTUMOCTh peakuuu TepuPpuKaLnU, THIPOIU3 CIOXKHBIX 3¢upoB. PaBHO-
BECUE PEaKIMM dTepUPUKAIMN — TUAPOIIN3aA; (PAKTOPHI, BIAUSIOIIME HA Hero. Pe-
HIEHUE pacyETHBIX 3a]a4 Ha OMNpEeNIeJIEHUE BBIXOAA MpOoAyKTa peakuuu (B %) OT
TEOPETHUYECKH BO3MOXXHOT'O, YCTaHOBJIEHUE (POPMYJIBI U CTPOCHMS BEILECTBA I10
MPOJIYKTaM €ro Cropanus (Miu ruapoan3a).

Kupsl. Kupel — ciioxHble 3pUpbl rIuneprHa 1 KapOOHOBBIX KHUCIOT. Co-
CTaB U cTpoeHue xupoB. HomeHkiatypa u kinaccudukanus xupos. Macna. JXKupsl
B npupoze. buonornyeckue GyHkuuu xupoB. CBoiicTBa KUpoB. OMBUICHHE KU-
poB, moayuyeHue Mbuia. OOBSICHEHHE MOIOIIUX CBOMCTB MbLIa. ['mapupoBaHue
#uakux xkupoB. Maprapus. [lonstue o CMC. OObsiCHEHHE MOIOUIMX CBOMCTB
mbu1a 1 CMC (B cpaBHEHUN).

JleMoHCTpannu. 3HAKOMCTBO C (PU3UYECKHUMH CBOMCTBAMHU HEKOTOPBIX Kap-
OOHOBBIX KHCJIOT: MypPaBbUHOM, YKCYCHOM, MPOMTMOHOBOM, MAacCJIsTHOM, I1aBEJICBOMH,
JUMOHHOM, OJICMHOBOM, CTEapUHOBOM, O¢H30iHON. Bo3roHka 0€H30MHOM KUCIIOTHI.
OTHOLIEHHE Pa3IMYHbIX KapOOHOBBIX KUCIOT K Bojae. CpaBHEHHE KHCIOTHOCTH
Cpeabl BOJHBIX PACTBOPOB MYPaBbUHOM U YKCYCHOM KHCIIOT OJJMHAKOBOM MOJIAP-
HocTu. [lonydyeHne npusATHO MaxXHYIIEro ClI0KHOro 3¢upa. OTHOUIEHHE K OpOM-
HOI BOJIE€ U PacTBOpPY NEpMaHraHaTa Kajusl MpeaesibHON U HempeneabHol kapOo-
HOBBIX KUCIOT. [IlapocTep:kHEeBbIE MOJIETH MOJIEKYH CIOKHBIX 3()UPOB U U30MEP-
HbIX UM KapOOHOBBIX KHUCIOT. OTHOLIEHUE CIMBOYHOTO, MOJCOIHEYHOIO0 M Ma-
IIMHHOTO MacJia K BOAHBIM pacTBOpaM Opoma M repMaHTraHaTa Kajiusl.

Jlabopatopubie ombiThl. 15. I[locTpoeHue mojesneit MOJEKyJT HU30MEPHBIX
KapOOHOBBIX KHUCJIOT U CIOKHBIX 3(pupoB. 16. CpaBHEHHE CUIIBI YKCYCHOM U COJISI-
HOM KUCJOT B peakuusix ¢ HMHKoM. 17. CpaBHEHHE pacTBOPUMOCTH B BoOJie KapOo-
HOBBIX KUCJIOT U uX cojei. 18. BzaumopeiicTBre kapOOHOBBIX KHCIOT ¢ METaJljIa-
MU, OCHOBHBIMU OKCHJIAMH, OCHOBaHHUSIMHU, aM(POTEPHBIMU TUIPOKCUIAAMH U COJISI-
MHU. 19. PacTBOPpUMOCTB XHUPOB B BOJIE U OPTAHUYECKUX PACTBOPUTEIAX.

OKcriepuMeHTallbHbIe 3adaud. 1. Pacmo3HaBanue pacTBOpOB —alerara
HaTpus, KapOoHaTa HaTpuUs, CHJIMKAaTa HATpUs U cTeapara Hatpus. 2. Pacno3HaBa-
HUE 00pa3loB CIMBOYHOTO Macja U MaprapuHa.



3. [Tomyuenue kapOOHOBON KUCIOTHI U3 MbLIA.

4, [TonydeHne yKCyCHOM KHUCIIOTHI U3 alleTaTa HaTpHsl.

MoHo-, nu- n nonucaxapuasl. [IpeacrtaBuTeny Kaxxa0il Tpymnisl.

buonorunyeckas ponp yrieBonoB. X 3HaueHHe B )KM3HU YeJIOBEKa U 00I1Ie-
CTBA.

Monocaxapuasl. ['moko3a, e€ ¢pusnueckue cBorictBa. CTpOCHHE MOJIEKYIIBI.
PaBHOBecHsI B pacTBOpE TIIOKO3bl. 3aBUCUMOCTh XMMHUYECKUX CBOMCTB TJIFOKO3bI
OT CTpoeHus1 MoJyieKyJbl. Bzaumopelicteue ¢ ruapokcugom meau (II) mpu komHat-
HOU TemIiepaType W HarpeBaHWM, dTepUUKALM, PEaKIUs «CepeOpsSHOro 3epka-
Jay, TUapUpoBaHue. Peakinu Opo>XKeHHS TIIFOKO3bI: CIIMPTOBOTO, MOJIOYHOKHUCIIO-
ro. I'moko3a B npupojie. buonornueckass pons riatoko3bl. [IpuMeHeHne TIIFOKO3bI
Ha OCHOBE €€ cBOMCTB. DpyKTO3a KaK U30MEp IIIHOKO3bl. CpaBHEHUE CTPOCHUS MO-
JIEKYJ U XUMHYECKUX CBOMCTB IIIOKO3bI U (ppyKTO3bl. DpyKTO3a B MpUPOJE U €€
OMoJIOru4YecKast poJb.

HMucaxapunel. CTpoeHue aucaxapuioB. BoccTaHaBauBaroIMe U HEBOCCTa-
HaBNMBaoMKe aucaxapuabl. Caxaposa, JaKkTo3a, MajbT03a, UX CTPOCHUE U OUOII0-
rudeckast poib. ['maponus nucaxapunoB. [IpoMbIIITIEHHOE MONMYYEHHE caxapo3bl
U3 NPUPOTHOTO CHIPHSI.

[Tonmucaxapuabl. Kpaxman u nemitono3a (CpaBHUTENbHAS XapaKTePUCTUKA!
CTPOCHHE, CBOMCTBA, OMOJIOTHYECKasi PoJib). PU3NUECKHUE CBOWCTBA MOJIUCAXAPHU-
n0B. XMMHYECKHE CBOMCTBAa moJsMcaxapunoB. ['maponu3 monucaxapuaoB. Kaue-
CTBEHHas peakius Ha Kpaxmai. llomucaxapunael B mpupoje, ux OHOJOrnyecKas
poiib. [Ipumenenne nonucaxapunoB. [loHaTre 00 UCKyCCTBEHHBIX BOJIOKHAX. B3a-
UMOJICHCTBUE IEJUTION03bI C HEOPTaHUYECKUMH W KapOOHOBBIMU KHUCJIOTAMU —
o0pa3oBaHUE CIOKHBIX (PHUPOB.

Hemonctpanuu. O0pa3ipl yIIIEBOJAOB U M3ACIHN U3 HUX. B3anuMojelcTBue
caxapo3ssl ¢ ruapokcugom meau (I1). IlomydyeHnue caxapaTta KajablUsl U BBIICICHUE
caxapo3bl U3 pacTBOpa caxapara Kaiblus. Peakius «cepeOpsHOro 3epkanay s
IIIOKO3bl. B3aumoeiicTBue TitoKo3bl ¢ PyKCUHCEpPHUCTON KUCIOTOW. OTHOIIEHHE
pPacTBOPOB caxapo3bl U MaJbTO3bl (1aKTO3bI) K TuApokcuay Meau (II) mpu Harpe-
Banuu. O3HakomiieHHE ¢ (U3MUYECKUMHU CBOWCTBAMH IEJUTIOJIO3BI U Kpaxmaa.
Hablyxanue 11eutro10361 1 Kpaxmaina B Bojie. [lomydenne HuTpara 1esuitoIo36l.

JlaGoparopubie ombITEl. 20. O3HakOMJICHHE C (PU3MYECKUMH CBONCTBAMHU
ritoKo3bl. 21. B3aumopeiicTBue ritoko3sl ¢ rujipokcugom meau (11) mpu oObraHbIX
YCJIOBUSIX U IIPU HarpeBaHuu. 22. B3auMoAeiCcTBUE TIIFOKO3bI U CaXapo3bl C aMMHU-
a4HBIM PAacTBOPOM OKcHjaa cepeOpa. 23. KucnotHbeiii ruapoiaus caxaposbl. 24. Ka-
YECTBEHHAs peaklMs Ha KpaxMall. 25. 3HaKOMCTBO € KOJUIEKIMEN BOJIOKOH.

OKcnepuMeHTalIbHbIE 3afaud. |. Pacrio3HaBaHue pacTBOPOB TIUIFOKO3bI H
mmnepuHa. 2. Onpesenenne HaTnaus Kpaxmana B Méne, xyiede, MaprapuHe.



IIpakTnyeckue padorbl: Ned «CupThi»; NeS «Anbaeruabl 1 KeTOHbD»;
Ne6 «KapOoHOBBIEe KHCTOTBI»; Ne7 «YTJ1eBoabD».

Tema 5

A3oTcoaep:kaniue oprannyeckue coequnenust (11 )

Awmunbl. CocTaB U cTpoeHre aMuHOB. Kitaccudukanus, n3omepusi 1 HOMCH-
KJIaTypa aMHUHOB. AnudaTuiyeckue aMuHbl. AHUIUH. [loydeHne aMuHOB: aKIIH-
pOBaHHE aMMHaKa, BOCCTAHOBJICHUE HUTPOCOEIMHEHUH (peakius 3uHuHa). Ousu-
YECKHE CBOMCTBAa AMUHOB. XMMHUYECKHE CBOMCTBA aMUHOB: B3aUMOJICCTBUE C BO-
IO U KUCIOTaMH. ['OMOJIOTHYECKUNA psii apOMAaTUYECKUX aMHUHOB. AJIKWJIMPOBa-
HUE W allUIMPOBAaHWE aMHHOB. B3auMHOE BIMsHME aTOMOB B MOJIEKYJIaX Ha IpHU-
Mepe aMMuaka, aaupaTHIeCKUX U apOMaTHYECKUX aMUHOB. [IpuMeHeHre aMiHOB.

AMUHOKUCIIOTHI U O6enku. CocTaB U CTPOCHHUE MOJIEKYJI aMUHOKUCIIOT. M30-
MEpHST aMUHOKHUCIIOT. J[BOMCTBEHHOCTh KHUCJIOTHO-OCHOBHBIX CBOWCTB aMHHOKHC-
JOT U €€ NpUYnHbI. B3anMonencTBue aMMHOKHUCIIOT C OCHOBaHMSAMH. B3anmoen-
CTBUE aMUHOKHCIIOT C KHCJIOTaMH, 0Opa3oBaHue CIOXKHBIX 3¢upoB. OOpazoBaHue
BHYTPUMOJIEKYJISIPHBIX cojiei (OumossipHoro woHa). Peakius moaukoHAEHCAIUU
aMUHOKUCIOT. CUHTETHYECKUE BOJIOKHA (KampoH, HAHT W Jp.). buonornyeckas
pOJIb aMUHOKUCIOT. [ [puMeHeHre aMUHOKHUCIIOT.

benku xak npupoaHsie Ouomnosmmepsl. llenTuaHas rpynmna aToMOB U MEIl-
tuaHas cBsa3b. llenmuasl. benku. [lepBuunas, BToOpuyHas U TpeTUYHASI CTPYKTYPbI
0enkoB. XMMUYECKHE CBOMCTBA OCJIKOB: TOpeHUE, JeHaTypalus, Tuaposinu3, Kade-
CTBEHHBIC (LIBETHBIE) peakuuu. buonornueckue GyHkiuu 0enkoB. 3HaueHUe Oe-
KoB. YeTBepTUuHasi CTPyKTypa OENKOB Kak arperaius OCJKOBBIX U HEOEIKOBBIX
MouiekyJl. ['mobanbHas npobiemMa OeIKOBOTO TOJIOJaHus U TIyTH €€ PeIIeHUs.

HyxneunoBsie kuciaotel. OOmuUi maaH CTpoeHus HykiIeoTuaoB. [loustue o
MAPUMHIMHOBBIX U MYPUHOBBIX OCHOBaHUsIX. [lepBHUYHasl, BTOpUYHAS U TPETUYHAS
ctpykTypbl mosiekynsl JIHK. buonornueckas pons [JHK u PHK. I'ennas unxene-
pus u OuorexHosorus. TpaHcreHHble (OPMBI )KUBOTHBIX M PACTCHUM.

JemoncTpaunu. Ou3nvecKkue CBOKWCTBA METUJIAMUHA. | OpeHUME MEeTUIaMu-
Ha. B3auMojelicTBue aHWIMHA U METUJIAMUHA C BOJAOW U KuclioTaMu. OTHOLIEHKE
OeH30J1a U aHWIMHA K OpomMHOM Boje. OKpaliMBaHue TKaHEW aHUJIUHOBBIMH Kpa-
cutessimu. OOHapyxeHue (yHKIIMOHAJIBHBIX TPYII B MOJIEKyJIaX aMHHOKHCIIOT.
Heurpanuzanus menoun amMMHOKUCIOTOM. HelTpamu3anuss KUCIOTBI aMUHOKHC-
jotoi. PactBopenue u ocaxaenue 6enkoB. [lenarypauust O0enkoB. KauecTBeHHbIe
peakiuu Ha 6enku. Monenu monekynsl JJHK u pazmuunbix BugoB mosekyn PHK.
OO0pasipl TPOIYKTOB MUTAHUS U3 TPAHCTEHHBIX (DOPM PACTEHUM U KMBOTHBIX; JI€-
KapCTB M MPENapaToB, N3rOTOBICHHBIX C MOMONIBIO TEHHOM HHXKEHEPHH.



JlabGopaTtopubie ombIThl. 26. IlocTpoeHne Mojeneil MOJEKyJT H30MEPHBIX
aMuHOB. 27. CMenMBaeMoCTh aHWIMHA ¢ Bojion. 28. OOpa3oBaHue cojield aMUHOB
¢ kucioramu. 29. KauecTBeHHbIE peakiiuy Ha OENKH.

IIpakTuyeckasi padora Ne§ «MneHTH(PUKAIUA OPraHUYECKUX COeAMHe-
HUI».

Tema 6

Buojiornyecku akTuBHbIe BenecTBa (8 1)

Butamunsl. [lonsitue o Buramuuax. Mx knaccudukanus u 0003HAYCHHE.
Hopwmpbl noTpebienus BuraMuHoB. BosopactBopuMmele (Ha npumepe ButamuHa C)
U JKHpOpAcTBOpUMBIE (Ha mpuMmepe BUTaMUHOB A u D) Butramunsl. [loHstue 06
aBUTAMUHO3aX, TUIEp- U THUNoBUTaMUHO3aX. [Ipodunaktuka aButraMruHo30B. OT-
JiebHBIE MPECTABUTENN BOJOpAacTBOPUMBIX BUTaMuHOB (C, PP, rpynnel B) u xu-
popacTBOpuMBIX BUTaMUHOB (A, D, E). Ux Guosiorudeckas posb.

®epmentsl. [lonsaTne o pepMeHTax Kak O OMOJIOTMYECKHX KaTajlu3aTopax
0eIKOBOM MpUPObl. 3HAYCHUE B OMOJIOTUH M NMPUMEHEHUE B MPOMBIIUICHHOCTH.
Knaccuduxkanusa pepmertoB. OcoOOEHHOCTH CTPOSHUS U CBOMCTB (DEPMEHTOB: Ce-
JIEKTUBHOCTH U 3(PHEKTUBHOCTh. 3aBUCUMOCTb aKTUBHOCTH (hepMEHTa OT TeMIepa-
Typbl U pH cpenpl. OcOOEHHOCTH CTPOSHUS U CBOMCTB B CPABHEHHUH C HEOpraHU4e-
CKMMHU KaTaJn3aTOpaMHu.

['opmoHnbl. TloHsAITHE O TOpMOHAX KaK OMOJOTMYECKH aKTHUBHBIX BEIIECTBAX,
BBITIOTHSIOMINX JIHAOKPUHHYIO PETYISIUI0 SKU3HEJEATCIbBHOCTH OpPTraHU3MOB.
Knaccuduxaiyss TOpMOHOB: CTEPOUAbI, MPOU3BOIHBIE AMUHOKHUCIOT, MOJIUIIE-
TUJHBIE 1 O€TKOBBIE TOPMOHBI. OTIENBHBIC MPEICTABUTEIN TOPMOHOB: ICTPAIAON,
TECTOCTEPOH, UHCYJIMH, aJIpCHAIIHH.

JlekapctBa. IloHsiTHEe O NMEKapcTBaX KaK XMMHOTEPANIEBTUYECKHUX Ipernapa-
tax. ['pynmsl ekapcTB: cyab(amMuapl (CTPENTONN ), aHTUOMOTUKY (TIEHUITUIUINH),
actiupuH. be3zonacHble crnocoObl MpUMEHEHUs, JiekapcTBeHHbIe Popmbl. Kpatkue
HUCTOPUYECKHUE CBEJCHUS O BOSHUKHOBEHHWU W PAa3BUTHM XHMMHOTepanuu. Mexa-
HU3M JIEUCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOSHUE MOJIEKYJI, MPO-
THO3UPOBAHKE CBOWCTB Ha OCHOBE aHAIM3a XMUMHUUYECKOTO CTPOCHUSI. AHTHOMOTH-
KM, UX KJacCU(UKAIMSI TI0 CTPOCHHIO, TUIY U CHEKTPY JercTBus. [[ucbakrepuos.
HapkoTtuku, HapkoMmanus u €€ mporiiakTuka.

Hemonctpanuu. O6pa3ipl BUTAMUHHBIX npenapaToB. [lomuButamunsl. M-
mocTpanuu  Gotorpaduii JKUBOTHBIX C Pa3IMYHBIMM (POpMaMU aBUTAMHHO30B.
CpaBHenue ckopocTH paznoxenuss HyO, non aeiictBueM depmenTta (karanasbl) U
Heopranndeckux karanmuzatopoB (KI, FeCl;, MnO,). ITnakar unu xkogorpamMmma ¢
M300pPKEHUEM CTPYKTYPHBIX (DOPMYJ 3CTpajuoiia, TECTOCTEPOHA, aJpeHATWHA.
BzaumopeiictBue aapenanuna ¢ pactsopom FeCls. benkoBas mpupona uHcynrnHa
(uBeTHBIE peakiuu Ha Oenku). [Imakatel umm KomorpaMmbl ¢ opMyiaMyd amuaa



CyIb(haHUIOBOI KUCIOTHI, AUTUAPOGOINEBON U JIOXKHON AUTUAPOPOIUEBOI KHC-

JOT, 6CH3HJI1'[CHI/IHHJIJII/IH8., TCTPALIUKIINHA, HG(bOTaKCI/IMa, aCIIMpHyHaA.

JlabopaTtopubie onbiThl. 30. OOHapykeHHE BUTaMUHA A B PACTUTEILHOM

macie. 31. O6napyxenue sutamuna C B g0104HOM coke. 32. OOHapyXeHHe BUTa-

MuHa D B xenTke KypuHOTO stina. 33. @epMEeHTaTUBHBIN TMAPOIN3 KpaxMmaa Imoj

nercTBueM amuiasbl. 34. PazioxkeHue nepokcuaa BOJOpoa Mo IecTBUEM KaTa-

na3bl. 35. JleficTBUe AeruiporeHasbl Ha METUIICHOBBIM cuHuil. 36. VcnbiTanue

pPacTBOPUMOCTH aipeHAIMHA B BOJC U COJSTHOM KucioTe. 37. OOHapyXeHHE acIu-

pUHa B TOTOBOH JIEKapCTBEHHOU opMme (peakiuei THIPOIN3a UiIH [BETHOW peak-
1uen ¢ cynbhaToM OepuILIus).

TemaTnueckn mjiaan

Ne te- Koa-Bo| IlpakTuyeckue KonTpoabubie
Ha3Banue Tembl
MBI 4acoB padoThI padoThI
Bsenenue. [Ipenmer oprannyeckon
xuMuu. Teopust CTpoeHHs OpraHuye- 6
CKHX BEILIECTB
1 CtpoeHre OpraHuyecKux CoenHe- 8
" |Hwid.
K/p Nel «Ctpoenue,
KJIacCU(pUKALUS U XU-
Peakuuu opraHnyeckux coearHe- 5
2. y MUYECKUE PEAKIMH
HUIA.
OpraHUYECKUX COEIH-
HEHUIN.
II/p Nel «Kaue-|K/p Ne2 «YrneBono-
CTBEHHBIM aHaJIN3|pOABI».
OpPraHUYECKUX CO-
CIUHECHUIN.
[I/p Ne2 «Ilomyue-
3.  |YrueBonopomsl. 35 p uyq
HUE U CBOWCTBa
STHIICHAY.
[I/p Ne3 «Ilomyue-
HHE W CBOMCTBA
aleTHIICHAY.
IT/p Ned4 «Crmp-  |K/p Ne3 «Kucnopon-
TBI». coJieprKalle opraHu-
IT/p Ne5 «Anbae- |deckue COeTUHEHUSI.
Kucnoponcoaep:xaiue oprannye- 32  |TUABI U KETOHBI».
4,
CKHE COCIMHEHUSI. [T/p Ne6 «Kap6o-
HOBBIE KHCIIOTBD».
I1/p Ne7 «YrneBo-
TTBD».
5 A3oTcozeprkalue OpraHn4ecKkue 11 |II/p Ne8 «Mnen- |K/p Ned «Aszorconep-
" |coenuHeHus. TU(UKaLKs opra- |Xallue OpraHuyecKue




HUYECKHUX COEIU- |COETUHEHUI.
HEHUID) .
5 Buonornuecku akTUBHEBIE COEIUHE- 8
" |Hnms.
7. HTroro 105 8 4

I1l. PE3VJIBTATHI U3YUEHUSA YUYUEGHOI'O IIPE/IMETA
3HaTH/MIOHUMATH

BaxxHeHIINe XWMHYCCKHUE NOHSTHS: BCHICCTBO, XUMHYECKHUHN OJICMCHT, 4aTOM,

MOJIEKYJIa, OTHOCUTENBHBIE aTOMHAsA U MOJIEKYJISIPHAs. MACChI, HOH, U30TOMBI, XH-
MHYECKasl CBS3b, JJIEKTPOOTPULATEIIBHOCTh, BAJIEHTHOCTb, CTEIIEHb OKHUCIEHUS,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIA CKENET, PyHKIUOHATbHAS
rpyImnmna, i30Mepus, TOMOJIOTHUS;

OcCHOBHBIC TCOPUHU XUMMHU: XUMHUYECKON CBA3H, CTPOCHUA OPraHUYICCKHUX COCANHC-

HUM;

Bakaelmme BelIecTBa M MaTEepHabl. METaH, STHIICH, alleTHJICH, OCH30JI, 3TAHOII,

YKUPBI, TIIFOKO3a, caxapo3a, 0eIKu, UICKYCCTBEHHbIE U CHHTETUYECKUE BOJIOKHA, Ka-
YUYYKH, IUIACTMACCHI;

YMmerh

Ha3bIBaTh M3y4eHHBIC BEMIECTBA M0 «TPUBHATIBHON» WIJIM MEXTYHAPOJHOW HOMEH-
KJIATYpE;

OnpenensaTe: BAJIEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHUX AJIEMEHTOB, THII
XMMHUYECKOW CBSI3M B COCAUWHEHUSX, MPUHAIJICKHOCTh BEIIECTB K PAIAYHBIM
KJIaccaM OPraHuYeCKUX COCAUHEHHUM;

XapakTepu3oBaTh: OOIIMEe XMUMHUYCCKHE CBOMCTBA OPraHUYSCKHX COCIMHEHUI;

CTPOCHHUC U CBOMCTBA HN3Y4YCHHBIX OPraHNU4YCCKUX COCI[HHGHHfI;
OOBSACHSITDH: 3aBUCUMOCTH CBOMCTB BCUICCTB OT UX COCTaBa U CTPOCHMA,

BBIIOTHATE XMMUYECKHN SKCOEPUMEHT MO PACIO3HAHUIO BAKHEUIIMX OpraHuye-

CKMX BEILIECTB;
[IpOBOJIUTE CAMOCTOSITENBHBIN MOUCK XUMUYECKON MH(OPMAIIUHU C UCTIOIb30BaHU-
€M Pa3JIMYHbIX UCTOYHUKOB; HUCIIOIb30BATh KOMIIBIOTEPHBIE TEXHOJOTUHU ISl 00-
paboTKHU U mepefadyn XMMHUECKON HHPOpMAIK U €€ IPEICTaBICHUS B Pa3IMUHbIX
dbopmax;

Hcnoab30BaTh NpruoOOPeTEéHHDbIEC 3HAHUSA W YMEHHUS B NIPAKTHYECKOM JesiTe/Ib-
HOCTH U NOBCEAHEBHOM KU3HM /IS

OueHKM BIMAHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOLIEW Cpelbl Ha OpraHu3M
YEJI0BEKa U IPYI'Ue KUBBIE OPTaHU3MBI;



e be3omnacHoro oOpaiieHusi ¢ TOPIOYMMU M TOKCHYHBIMH BelleCTBaMH, JabopaTop-
HBIM 000pYyI0BaHUEM;

e Kpurnuueckoi oneHKH AOCTOBEPHOCTH XUMHUYECKOW MH(POPMAIIMH, MOCTyHaIomen
U3 Pa3HbIX HCTOYHUKOB.

IV.YYEBHO-METOINYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECITEYEHHWE
OBPA3OBATEJBHOI'O ITPOIECCA

1. Ucnoab3yemble cpeacTBa 00y4eHHst
Komnreiorep, MHTEpaKkTUBHAs JOCKa, MPOEKTOP, UPpPOBbIE 00pa3oBaTeNIbHbIE pe-
CypCBHI, pa3IaTOYHBIN TUIAKTUYECKUN MaTepurall.

2. Y4eOHUKH
e ['abpuensn O. C., MackaeB @. H., [Tonomapes C. 1O., Tepenun B. 1. Xumus.
10 k. [Ipoduneuerit ypoBenb. — M.: Jlpoda; 2013 r.

3. Meroauueckue nocooust

o TaGpuensu O. C., OctpoymoB U. I'. HactonbHas kaura yuurens. Xumus. 10
KII.: Metoauueckoe nmocobue. - M.: Jlpoda, 2013 r.

e [lpumepHass mporpaMma OCHOBHOTO OOIIEro oOpa3oBaHUs MO XUMHUH (TPO-
(UIBHBIN YPOBEHB);

e Asrtopckas nporpamma O.C. I'abpuensina, coorBercTBytouias denepanbHoMy
KOMIIOHEHTY ['oCy1apcTBEHHOTO cTaHAapTa o0miero oopa3oBaHus U JOMYIICH-
Has MuHuctepctBoM oOpaszoBanusi u Hayku Poccuiickoit denepammu
(O.C. T'abpuensu [Iporpamma kypca xumun aiisa 8-11 kimaccoB o6meod6pa3oBa-
TenpHBIX yupexaenuit / O.C. [abpuensH. — 7-¢ u3ganue, nepepaboTaHHOE U
nonosineHHoe — M.: [Ipoda, 2013r.).

4. lonoiHUTEILHAS JIUTEPATYPA AJIs1 00y4alonuXCcs
e O.C.T'abpuensn «Xumus, 10 kmace», M., 2013 ¢
o O.C.Tl'abpuensu «Msbl uzydaem xumuio, 10 kmace», M., 2013r

S.Meauapecypchbi:

o Enunbie o0pa3oBaTelibHbIC pecypcehl ¢ caiita www.school-coolection. edu.ru
(enuHOM KOJUIEKIIMKU 00pa30BaTENIbHBIX PECYPCOB)

e (D «Heopranuueckasi Xumus», U3J1aT€JIbCTBO «Y UUTEIIb)

o CD «OO0uast XuMus», U31ATEICTBO «Y UUTEIb



o (D «XuMmus 3JIEMEHTOBY, H3IaTEIBCTBO «Y UUTECIIbY

o Xumus (8-11 knacc). BupryanpHas naboparopus (yudeOHOE 3JEKTPOHHOE H3-
JTAHHE)

e CD «Xumus 8-11 xnacc», bubnuoreka 37€KTpOHHBIX HATTISIIHBIX TOCOOHIA.

e CD Camoyuurens «Xumus g Bcex» (8-11 kiacc)

e (D «Xumus B mkosie. MuHepanbHbIE BEIIECTBAY», JJIEKTPOHHBIE TECTBHI.

e CD «TpeHax€p no XUMHH, TECTHI JIJIs1 TOATOTOBKHU K dK3aMeHaM, 2 IIIT.

e http://www.xumuk.ru

e http://www.chem.msu.ru

e http://www.ximia.org

6. MarepuajibHO-TEXHHYECKOe M MH(OPMANUOHHO-TEXHHYECKOEe 00ec-
nevyeHue:

1. Crnenuranvu3upoBaHHbI  KJIacC XUMHUHU (JTA0OpaHTCKAasl, BBITSKHOU
mKad, CreuaaIn3upOBaHHbBIC CTOJIBI, HHTEpaKTHBHAsA Jocka CD-ROM.)

2. Crennpr: «llepuogmueckas cuctema [[.M. MenneneeBa», «Tabnuia
pactBopuMocT», «Kiaccudukanuss HEOPraHMYECKUX BeEHIeCTB», «(OCHOBHBIC
eauHulbl u3Mepenust B cucreme CU», «uaukatope», « TexHuka 6€30macHOCTY,
[TopTpeTsl yUEHBIX-XUMHUKOB

3. XuMnueckoe 000pyI0BaHUE U PEAKTUBBI.

4. ITpoTrBOMNOKApHAS] CUTHAIU3ALIMSL.

5. WnaTepakTuBHOE 000pYI0BaHNWE KOMIIBIOTEPHOTO KJIacca, UHTEPHET pe-
cypcsl 1 CD guckw.


http://www.xumuk.ru/
http://www.chem.msu.ru/
http://www.ximia.org/

