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MNOSACHUTEJIBHASA 3AIIMCKA
Pabouas nmporpamma yuebHoro kypca xumuu ais 10 kacca coctaBiieHa Ha OCHOBE

o IIpumepHoii penepanbHOIl TporpaMMbl OCHOBHOTO 00IIeT0 00pa30BaHUs 110 XUMHUH
miss 8 — 11 kmaccos;

o IIporpammsl kypca xumuu ais 8 — 11 kimaccoB 00111e00pa30BaTENbHBIX YUPEKICHHMH,
aBTop O.C. I'abpuensa (2006 roxn).

o @enepanbHBII KOMIIOHEHT [ 0cy1apCcTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB
Ha4aJIbHOTO OOIIET0, OCHOBHOTO OOIIEr0 W CPeAHETo (MOJTHOTO) 00IIero o0pa3oBaHus
(mpuxa3 Ne 1089 ot 05.03.2004 r.);

[Iporpamma 6GazoBoro kypca xumuu 10 Kiacca oTpakaeT COBPEMEHHBIC TEHJICHIIUU B
HIKOJIbHOM XUMHUYECKOM 00pa30BaHUH, CBsI3aHHBIE C pehOPMUPOBAHUEM CPEIHEN IITKOJIBI.

[Iporpamma

® TIO3BOJISIET COXPAHUTH IOCTATOYHO IIEJIOCTHBIN M CHCTEMHBIA KypC XUMUH,

e BKIIOYAET MaTepHaJl, CBA3aHHBIN C IIOBCEIHEBHON )KU3HBIO YEIIOBEKA;

® TIOJHOCTBIO COOTBETCTBYET CTaHAAPTy XHMHYECKOTO OOpa3oBaHUs CPEIHEH IIKOJIBI
06a30BOTO YPOBHSI.

[epBast umest Kypca - 3TO BHYTPUIIPEIMETHAS MHTETPAIUS YICOHOH TUCIIUILTIHHBI « XUMHUS.

Bropas naest kypca - MeXIIpeIMeTHasI €CTECTBCHHOHAYYHAs! MHTETPALUs, TO3BOJISIONIAsT HA
XUMUYECKOW 0a3e OOBEeTUHUTH 3HAHHS (PU3UKH, OWOJIOTHH, Teorpaduu, SKOJOTUH B EIUHOE
NIOHMMaHHE €CTECTBEHHOTO MHPA, T.€. CPOPMHPOBATH ECTECTBEHHOHAYYHYIO KapTHHY MHpA.

Tpetbs unes kypca - MHTErpanusi XUMHUYECKUX 3HAHUM C TYMaHUTAPHBIMU AUCUUILTTHHAMMU:
HUCTOpPUEH, JIUTEPATYpO, MHUPOBOM XYTOKECTBEHHOM KYJIbTYpoH. TeEOpeTHYecKyl0 OCHOBY
OpraHMYECKONM XUMHH COCTaBsieT TEOpUsl CTPOCHUS B €€ KIACCHUYECKOM MOHMMAaHHUU -
3aBUCUMOCTH CBOMCTB BCIICCTB OT UX XUMHNYCCKOI'O CTPOCHUSA, T.C. OT PACIOJIOKCHUA aTOMOB B
MOJIEKYJIaX OPraHUYECKUX COEAMHEHUM COrjacHO BaJeHTHOCTH. B conepskaHum Kypca clenaH
aKIIGHT Ha MPAKTUYECKYyI 3HAYMUMOCTh YydeOHOro wmarepuana. IlosTromy wu3ydeHue
MPEACTABUTENCH KaXKIOro KJiacca OpPraHMYEeCKUX COCAMHEHUN HAYMHAETCsl C MPaKTUYECKOU
MOCBUIKH - C X MOJIy4eHUs. XUMUYECKHE CBONCTBA pacCMaTPUBAIOTCS CYry0O mparMaTU4eck -
Ha MpeJMeT UX MPAKTUYEeCKOro MpUMeHeHHus. B OCHOBY KOHCTpyHpoBaHUS Kypca MOJIOKEHa
uzies 0 MPUPOAHBIX MCTOYHMKAX OPraHUYECKUX COCAMHEHUN M UX B3aUMOIIPEBpPALICHUSX, T.€.
UJied TeHETUYECKOM CBSI3U MEX/y KJIacCaMU OPTraHUYECKUX COEIMHEHHM.

N3ydyenne xumun Ha 6a30BOM YpOBHE CpeIHETO (IIOJTHOTO) 00IIero 00pa3oBaHus HAPABICHO Ha
TOCTHIKEHUE CIEAYIONTUX LeTIei:

1. ocBoeHHME 3HAHMN O XMMHUYECKOH COCTABIISAIOIIEH €CTECTBEHHOHAYYHOM KapTHHBI MHUpa,
BOKHEHUIINX XUMUYECKUX MOHATHAX, 3aKOHAX U TCOPHSIX;

2. OBJIAJCHHE YMEHUSMH NPUMEHATH MOJYUCHHBIC 3HAHUS Il OOBSICHEHUS! Pa3HOOOPA3HBIX
XUMHUYECKHX SBICHHH M CBOMCTB BEIIECTB, OLCHKM pOJIM XUMUU B DPa3BUTUU
COBPEMEHHBIX TEXHOJIOTUU U ITOJIYYEHUU HOBBIX MaTE€pPUAJIOB;

3. pa3BUTHE O3HABATEJIBHBIX MHTEPECOB M MHTEIIEKTYAIBHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOSITENIFHOTO NMPHUOOPETECHUS XUMUYECKUX 3HAHUN C MCIIOJIBb30BAaHUEM pa3IMYHBIX
HCTOYHUKOB MH(OPMALIUH, B TOM YHCIIE KOMIbIOTEPHBIX;



BOCIIMTAHHUC y6e)K,Z[€HHOCTI/I B IIO3UTHUBHOU poin XUMHU B XU3HU COBPCMCHHOI'O
oOmiecTBa, HEOOXOIMMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHHUS K CBOEMY 370POBbIO U
OKpYXKarolleH Cpee;

NPUMEHEHHE MOJYYEHHBIX 3HAHUNM U YMEHHM JIs1 6€30IacHOT0 HCIOIb30BaHUS BEILECTB
U MaTepUajoB B OBITY, CEJIHCKOM XO34HCTBE U Ha MMPOU3BOCTBE, PEIICHUS MPAKTHUYECKUX
3aJa4 B [MOBCEAHEBHOW KHU3HU, MPEAYNPEKICHUS SBICHUM, HAHOCSIIUX Bpel 30POBbIO
YeJI0BEKa U OKPYKaloLEeH cperie.

[Inanupyemble pe3y/bTaThl

B pe3ynbpraTe u3yueHuss XuMuu Ha 0a30BOM YPOBHE YUEHHUK JIOJIKEH:

3HAMb/NOHUMAM b

1.

BOKHEUIIINE XUMHYECKUE TOHATHS: BEIIECTBO, XUMHUUECKHUI JJIEMEHT, aTOM, MOJICKYJIa,
XUMUYECKasl CBSI3b, BaJCHTHOCTb, CTENEHb OKHCIICHUS, YIJIEPOAHBIM  CKEJET,
(byHKIMOHATBHAS TPYIITA, H30MEPHs, TOMOJIOTHS;

OCHOBHBIE€ TEOPUH XUMHH: XUMHUUECKOU CBSI3U, CTPOCHUSI OPIraHMYECKUX BEIIECTB;
BOKHEUINIME BEIIECTBA W MaTepuasbl: YKCyCHas KHCIIOTa, METaH, ATHJICH, alleTHJICH,
OCH30JI, STaHOJ, XHUPbHI, MbLIa, TJIOKO3a, caxapo3a, Kpaxmal, KIeT4aTka, OeJKwu,
MCKYCCTBEHHbBIE U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, MJIaCTMACCHI;

ymembp:

*

10.

11

Ha3blBaTh  W3YYCHHBIC BEIIECTBA TI0  «TPUBHAIBHOW» WU  MEKIYHAPOIHOM
HOMEHKJIAType;

ONpEeNeNaTh: BaJCHTHOCTh W  CTENEHb OKHUCJICHUS XHMHUYECKHX  DJIEMECHTOB,
MPUHAJICKHOCTD BCHICCTB K PA3JIMYHBIM KJIaCCaAM HCOPIraHUYCCKUX COGHHHGHHﬁ;
XapaKTeprU30BaTh: 3aBUCHMOCTb CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS, TPUPOIY
XUMHYECKOHU CBA3U, 3aBHCHMOCTb CKOPOCTHU XHUMHYECKOUI pCakiun " IOJOXCHUA
XUMHYECKOTO PABHOBECHS OT PA3IIMYHBIX (PAaKTOPOB;

BBIIOJIHATE XUMHUYECKUU SKCICPUMCHT 110 pacCliO3HAaBaHHUIO BaXKHEUIIINX OpraHu4CCKUux
BEIIICCTB;

MMpOBOAUTDH CaMOCTOSITCIILHBII IIOMCK XUMHYECKOU I/IH(bOpMaI_[I/II/I C HCIIOJb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIONYJISIPHBIX HM3/IaHUI, KOMIBIOTEPHBIX 0a3 MaHHBIX,
pecypcoB MHTepHETa); MCHONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU i 00paboTKU W
nepeaayr XUMHIECKOW HHPOPMAIIUH | €€ MPEICTABICHUS B Pa3IMYHbIX (hopMax.
Hcnonp3oBath MpUOOpETEHHBIE 3HAHUS M YMEHHS B NPAKTUYECKOH JIEATENTBHOCTH M
TIOBCEHEBHOM KU3HU IS

OOBSICHEHUS XMMHUYECKUX SIBICHHH, MPOUCXOIAIIMX B TpUpoAe, ObITY U Ha
MIPOU3BO/ICTBE;

OTIpEeNIeNICHUs] BO3MOXKHOCTH TIPOTEKaHUS XMMHUYECKMX IPEBpAIICHUH B Pa3IHYHBIX
YCJIOBUAX U OLICHKU HUX HOCHGHCTBHﬁ;

9KOJIOTUYECKH TPAMOTHOTO TIOBEICHHUS B OKPYXKAIOIIEH cpejie;

OLICHKM BJIMSHUSA XHMHUYECKOIO 3arpsi3HCHUS OKPYXKAIOIIEW Cpeabl Ha OpraHu3M
YeJIOBEeKa U IPYTHE KUBBIE OPTaHU3MBI;

6e3omacHOro oOpalieHuss ¢ TOPIOYMMH M TOKCHUYHBIMH BEILECTBAMH, J1a0OpPaTOPHBIM
000opyI0BaHUEM;

. IPUTOTOBJICHHSI PACTBOPOB 3a/1aHHON KOHIIEHTPAIIUH B OBITY U Ha IPOM3BOJICTBE;
12.

KPUTHYECKOW OIIEHKH JIOCTOBEPHOCTH XHUMHUYECKOW HHQOpMaIMU, TMOCTYIMAOIICH H3
pa3HbIX UCTOYHUKOB.



2. Coneprxkanue y4eOHOIro npeamera
Beeoenue.(4 u)

[Ipeamer opranmdeckoil xumMund. OCOOCHHOCTH CTPOCHHUS W CBOWCTB OpPraHUYECKUX
coeuHEHUI. 3HaueHUe U POJIb OPraHUYEeCKOW XMMHH B CUCTEME €CTECTBEHHBIX HAyK B KU3HU
obmectBa. Kpatkuit ouepk UCTOPUM pa3BUTHS OPraHUUECKOW XUMUH.

OCHOBHBIE TTOJI0KEHUA Teopur cTpoeHust A.M. bytieposa. [IpenocbuIku co31aHusl TEOPUH.
[IpencraBnenne o Teopuu TUMOB U pamukanoB. Paborer A. Kekymne. Xumudeckoe CTpoeHHE U
CBOICTBa opraHnveckux BemiecTs. M3omepus Ha mpumepe OyTaHa U n300yTaHa.

DOnekTpoHHOE 00Jako W opOuTanbh, MX (GOPMBI: S W Pp. DJIEKTPOHHBIE W  DJIEKTPOHHO-
rpadudeckue GopMyibl aToMa yriepoia B HOPMaJbHOM M BO30YKIEHHOM COCTOSTHUSIX.
KoBasieHTHass XUMU4YECKasi CBSI3b, €€ MOJIIPHOCTh M KPAaTHOCTh. BomopoaHas cBsizb. CpaBHEHHE
O0OMEHHOTO M JJOHOPHO-AKI[EMTOPHOTO MEXaHU3MOB 00pa30BaHMUsI KOBAJICHTHOH CBSI3H.

BanentHele cocrosiHMs aroma yriepoaa. Buabl rubGpuam3anvu: sp3-m6p1/1/:msaum (Ha
IpUMepe MOJIEKYNIbl METaHa), Sp -THOpHaM3anus (Ha MpEMEpe MOJCKYIbl STHJICHA), Sp-
ruOpuau3anys (Ha NpUMEpe MOJIEKYNbl aneTuieHa). ['eoMeTpuss MOJEeKyld paccMOTPEHHBIX
BCIICCTB U XapaKTepI/ICTI/IKa BHUI0OB KOBaﬂeHTHOﬁ CBs3U B HUX.

Tema 1. Cmpoenue u knaccugpuxayus opzanudeckux coeounenui. (7 )

Knaccudukanus OpraHMYeCKUX COCNMHEHUH IO CTPOCHHUIO  YIJIEPOJHOTO  CKeleTa:
alMKJINYeCKue (aJKaHbl, aJIKCHBI, AIKWHBI, aJKaJIUCHBI), KapOOIUKINYecKue, (IUKIOATKAHbI U
apeHbl) W TeTePOIMKINYSCKHe coenuHeHus. Kiaccudukanus opraHMYeCKHX COCIUHEHUH IO
(YHKIIMOHATBHBIM TpyIIaM: CHUPTHI, (EHOJBI, TPOCThIe S(UPBI, aATBACTHABl KETOHHI,
KapOOHOBBIC KHCJIOTBHI, CIOXHBIC dS(HpBL. YTIEeBOABL. A30TOCOJACPIKAIINE COCTUHCHUS:
HI/ITpOCOGI[I/IHeHI/ISI, AdMHWHBbI, aMUHOKUCJIOTHI.

Homenkinarypa tpusnanpHas u UIOITAK. ITpuniuner oOpa3oBanusi Ha3BaHUN OPraHUYECKUX
coenunenui mo UIOITAK.

Bunel n3omepun B opraHMueckoil XUMHH: CTPYKTYpHasi U MpOCTpaHCTBeHHas. PasHOBUIHOCTH
CTPYKTYpHOM H30MEpHH: U30MEpUsl «YTJIEPOIHOTO CKEJEeTa», U30MEpUs MOJOKEHUs (KpaTHOU
CBSI3M M (YHKIMOHAIBHOW  TPYNNBI), MEXKIaccoBas  M30Mepus. Pa3HOBHIHOCTH
IIPOCTPAHCTBEHHOHN M30Mepuu. I'eomeTpruueckas (LMc-, TpaHC-) U30MEPUS Ha NIPUMEPE AIKEHOB
U IUKJI0aIKaHoB. OnTudeckas U30Mepus Ha IPUMEPE aMUHOKHUCIIOT.

Tema 2. Xumuueckue peakyuu 6 opeaHuieckoil xumuu. (2 1)



Tunbsl XMMUYECKUX pEaKluid B OpraHudeckod Xumuu. [loHsATHE O peakiusx 3aMEelICHUS:
rajJloreHUpPOBaHUE AaJIKaHOB M AapeHOB, WICJIOYHOM TUIpONU3 rajoreHankaHoB. [loHstue o
peakmuax HNPUCOECTUHEHU: ruaparamnus, THIPUPOBAHHUE, TUIpOrajaoreHUpPOBaHHUE,
I‘aJIOFGHI/IpOBaHI/Ie. PeaKLII/II/I HO.HI/IMGpI/I3aLII/II/I U TIOJJUKOHIACHCAIIUU. HOHHTI/IG (0] peaKumlx
OTLIEIUIEHU  (VIMMUHUPOBAHHUA): JETUAPUPOBAHME  AJKAHOB, JIErMJpaTallvs  CIHUPTOB,
JIETHUAPOXJIOPUPOBAHUE HA TPUMEpPE TaJoTCHANKaHOB. [lOHATHE O KpEeKWHTE alKaHOB |
JIETIOJIMMEPU3AITUs TTOTMMEPOB. Peakius nsoMepusaruu.

['oMouTHYECKU ¥ TETEPOIMTUCCKUI pa3pblB KOBAJICHTHOW XUMHYECKOU CBSI3H; 00pa3oBaHUE
KOBAJEHTHOM CBSI3M IO JIOHOPHO-aKLIENITOpHOMY MexaHu3Mmy. [loHstne o Hykieodumie u
aeKTpoduIe.

Tema 3. Yenesooopoowt. (18 u)

[lonartue o0 yrneBomopoxax. IIpuponHble HCTOYHMKH yrieBogopoaoB. Hedpts u ee
NpOMBIIIICHHAs mepepaboTka. PpaklUMOHHAS MEPEroHKa, TEPMHUECKUH M KaTaTUTHYECKHM
KpekuHr. [IpupoaHblii ra3, €ro cocraB M MHPAKTUYECKOE HUCIOJIb30BaHUe. KamMeHHBIN yroiib.
KokcoBanne kaMEHHOTO yIJIsl.

Anxanvl. Tomonmoruueckuit pag u obmas ¢popmyna ankaHoB. CTpoeHHE MOJIEKYJIbl METaHa U
ApYrux ainkaHoB. M3oMepus m HOMEHKIaTypa ajkaHOB. DHU3MYECKHE U XUMHUYECKHE CBOHCTBA
QJIKAaHOB: pEaKLUU 3aMELICHMS,

TOpPEHHE AIKAaHOB B PA3JIMYHBIX YCIOBUSAX, TEPMHUECKOE PA3IOKCHHUE AIKAHOB, H30MEPHU3aIlUs
ankaHoB. [IpuMeHeHre ankaHOB. MeXaHU3M peaKIH PaJUKAILHOTO 3aMEIIECHUs, €r0 CTa/UU.
[IpakTHueckoe HCIOMb30BaHUE 3HAHUKH O MeXaHu3Me (CBOOOJHOPAAMKAIBLHOM) pEaKIUH B
NpaBUIaX TEXHUKHA O€30MacHOCTH B OBITY W Ha MPOW3BOACTBE. [IpOMBINIICHHBIE CIIOCOOBI
MOJTYYCHUS: KPEKUHT JIKaHOB, (hpaKIIMOHHAS ITEPEeroHKa He(TH.

Anxenwvi. 'omonornueckuit psin u obmmas hopmysna ankeHoB. CTpoeHHE MOJICKYJIBI dTHJICHA U
JpYrux ajlkeHoB. M3oMepus ankeHOB: CTPyKTypHas M HpocTpaHCTBeHHas. HomeHkmarypa u
¢usnueckue cBoOWCTBAa ankeHOB.  [lodydeHue ATHIIEHOBBIX YIJIEBOJIOPOAOB M3 AalKaHOB,
raJIoreHajKaHoB, COUPTOB. Peakuuu nmpucoeanHeHus (TUAPUPOBAHUE, THAPOTaIOreHHUPOBAHUE,
rajioreHupoBaHue, rujaparanus). Peakunn okucieHus: U NojJMMepu3aluu ankeHoB. [IpuMmenenune
AJIKEHOB HAa OCHOBE MX CBOMCTB

Pemennie pacueTHbIX 3a/1a4 Ha YCTAaHOBJIEHUE XMMUYECKOM (pOpMYJIIbI BEIIECTBA [0 MAaCCOBBIM
JIOJISIM 3JIEMEHTOB.

Anxunwvl. T'omonornyeckuit psia ankuHoB. OO6mias Gopmyna. CTpoeHHe MOJEKYIbl alleTHICHA
U Jpyrux ankuHoB. M3omepus ankmHoB. HOMEHKiIaTypa aneTHJICHOBBIX YIJIEBOIOPOAOB.
[lonmyyeHune alKMHOB: METAHOBBIM M KapOWAHBIA criocoObl. Du3nyeckue CBOWCTBA ATKWHOB.
Peakuuu npucoenMHEHUs: TraJlOreHUpPOBaHWE, TUAPUPOBAHME, TUAPOTaIOrE€HUPOBAHUE,
runparanus (peakuust Kydeposa). Jlumepusanus m  Tpumepuszauus ainkuHOB. OKucleHHeE.
[IpuMeHeHue aKUHOB.



Huenvl. CTpoeHne MOJIEKYJ, U30MepUs U HOMEHKJIaTypa ajkaaueHoB. Pu3nyeckue CBONCTBA,
B3aUMHOE  pACIOJIOKEHHE TMH-CBSI3ed B  MOJEKYJIaX  ajKaJueHOB: KyMYJIMPOBAHHOE,
COTpsKEHHOE, H30JaupoBaHHOE. (OCOOCHHOCTH CTPOCHUS COMPSDKEHHBIX —alKaIUueHOB, WX
HOJIyYEHHUE.

AHanorusi B XMMHUYECKUX CBOMCTBaxX aJlKEHOB M alkaaueHOB. llommmepusanus aikagueHOB.
HatypanbHblii M CcHHTETHYECKMI Kayuyku. Bynkanumzanusi kayuyka. Pesuna. PaGotsl
C.B.JIeGeneBa, 0cOOGHHOCTH peaKUUi MPUCOCTUHEHUS K alKaIHeHaM C COIpPSDKEHHBIMH ITH-
CBSA3SIMH.

Luxnoanxanovl. 'oMonoruueckuii psan u odmast Gopmyna nukIoankaHoB. HampspkeHue mukia
B C3Hg , C4Hg CsHyo , xondopmarmn CeHio, M30MepHs UKIOATKAHOB (10 CKENETYy», LHUC -,
TpaHC-, MEXKKJIaccoBasi). XHMHYCCKHE CBOMCTBA ITUKIOAIKAHOB: TOPCHHE, pa3jioKeHUE,
paJuKalIbHOE 3aMelleHne, n3oMepusanus. OcoOble CBOMCTBA IIMKIIONPOIIaHa M IIUKJIO0yTaHa.

Apenvl. beH3071 Kak mpeacTaBuTenb apeHoB. CTpoeHUEe MOJEKYINbI OeH305a, CONpshKeHNE M-
cesa3eil. [lomydenne apeHoB. dusmueckue cBoWCTBa OeH3o0ya. Peakiuu 3mekTpodriIbHOTO
3aMelIeHHs C yJacThueM OeH30J1a: raJloreHUpoBaHKue, HUTPOBaHUE, alIKuiInpoBanue. OpueHTanus
npu  AJeKTpOdUILHOM 3aMelieHuu. Peakiiun OOKOBBIX 1emne amkuiOoeH30710B. CrocoOb
nonyueHusi. [Ipumenenue 0eH301a U €ro TOMOJIOTOB.

Pemenne pacueTHbIX 3a7a4 Ha BBIBOJ (POPMYJ OPraHMYECKHUX BELIECTB IO MACCOBBIM JIOJISIM U
0 MPOJIYKTaM CTOpPaHUsI.

Jemoncrpaumuu. ['openne stiieHa. OTHOLIEHHE BEUIECTB K PACTBOpaM MEPMaHraHaTa Kajaus
u OpomHoi Bozae. OmpeneneHre KayeCTBEHHOIO COCTaBa METaHa M 3TUJICHA IO MPOAYKTaM
TOpEeHHUS.

JlaboparopHblie  ONBITHI. 1.3roroBnenne  Mojened  yriieBOAOPOJOB M HUX
raJIOreHIIPOU3BOIHBIX.2.O3HaKOMIIEHUE C MPOAYKTaMU HEe(PTH, KAMEHHOTO YISl U MPOAYKTaMu
ux nepepadotku. 3.00HapyKeHHE B KEPOCUHE HEMPEACIbHBIX coeauHeHui. 4. O3HaKOMIICHHE C
o0OpasramMu KayqyKoB, pe3UHBI U YOOHHTA.

Tema 4. Kucnopoocooepicaugue coeounenun. (17 u)

Cnupmut. CocTaB U Kiaccuukanus CuupToB (10 XapakTepy YIiIeBOAOPOAHOTO paauKaja H o
aTOMHOCTH), HOMEHKJaTypa. HM3omepuss cnupToB (MOJIOKEHHE THUIPOKCHIBHBIX TPYIIIL,
MEXKJIACCOBas, «YyTJEPOTHOTO CcKeneray). dusnueckue CBOMCTBA CIUPTOB, MX TMOJydYEHUE.
MexmonekymnspHas BomopogHas CBsi3b. OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHUS MOJICKYII
CIIUPTOB. XWMHUYECKHE CBOMCTBA CIHPTOB, OOYCIOBJICHHBIC HAJIMYUEM B MOJEKYIax
TUAPOKCOTPYIIT: 00pa3oBaHWE aAJKOTOJSTOB, B3aMMOJICUCTBHE C TajJOT€HOBOIOPOJIAMH,
MEXMOJICKYIIIpHAs W BHYTPHU MOJEKYIsApHas Jeruaparanus, STepuduKaius, OKUCICHUE U
neruapupoBaHue cnupToB. OCOOEHHOCTH CBONCTB MHOTOATOMHBIX CHHPTOB. KadecTBeHHas
peakiuusi Ha MHOTOATOMHbBIE COUPTHL. BakHelne npeacTaBUTENN CIUPTOB: METAHOJ, 3TAaHOI,
ATUJICHIJIMKOJIb, TIUUEpUH. PU3MONIOTMYECKOe IEMCTBUE METaHONA M 3TaHona. PaccMoTpenue
MEXaHU3MOB XUMUYECKUX PEaKIIHil.



Denonvi. CTpoeHHE, H30MEpHsA, HOMEHKJIATypa (EeHOJIOB, MX (U3MYECKHUE CBOWCTBA H
nojy4yeHue. XuMuueckue cBoicTBa penonos. KucinorHsle cBoiicTBa. BzanMHoe BiIMsHUE aTOMOB
U TPYIII B MOJIEKYyJIaX OpraHUYecKHX BellecTB Ha nmpumepe ¢eHona. [lonukonaencanus gpenomna
¢ ¢opmanbaerunom. KadectBennas peaxiust Ha ¢peHon. [Ipumenenne ¢enona. MHOroaToMHbIE
(beHombI.

JemoHcTpanun. Beiaenenue Bogopoaa U3 3TUI0Boro cnupra. CpaBHEHUE CBOICTB CIIMPTOB B
TOMOJIOTMYECKOM psily (pacTBOPUMOCTb B BOJE, T'OPEHME, B3aUMOJECHCTBUE C HATPUEM).
B3aumopeiictBue mimnepuna ¢ HarpueM. [lomydeHue cnoxubix 3¢upoB. KadecrBeHHas
peakiusi Ha MHOTOaTOMHbIe cnUpThl. KauecTBeHHast peakuus Ha (GeHON (C XJOPUIOM Keleza
(III), PacTBopuMoOcCTh ¢eHONa B BOAC NPH Pa3TMIHON Temrieparype. BeitecHenue deHona u3
DeHOosATa HATPUS YTOJIBHON KUCIOTOM.

JlaGoparopHble onbIThl. 1. PacTBopeHue riuiepruHa B BOJI€ M PEAKIUSA €r0 ¢ THIPOKCHIAOM
menu (I1). BzaumonetictBue deHona ¢ OpoMHOI BOJIOW U C PACTBOPOM IIETOYH.

Anvoecudsr u xemonwl. Knaccudukanus, cTpoeHHe MX MOJEKYJ, MU30MEpUS M HOMEHKIIATYpa.

OcobeHHOCTH CTpOeHHsI KapOOHWIbHOW rpynnbl. Pu3ndeckue cBoicTBa (popmanbaeruia u ero
TOMOJIOTOB. XHMMHYECKHE CBOMCTBA allbJICTHIOB, OOYCJIOBJICHHBIC HAJIUYHEM B MOJICKYJIC
KapOOHWJIBHOW TPYIITBI aTOMOB (THIPHPOBAHHUE, OKUCICHHE aMMHAYHBIMHA PacTBOPaMH OKCHJIA
cepebpa um ruapokcuaa Mmemu (II)).  KagecTBeHHble peaknuu Ha aiabAerunabl. Peaxius
noJIMKOHAeHcauu (heHoa ¢ popmaitbaeruiom. OCOOCHHOCTH CTPOCHUS U XMMHYECKUX CBOWCTB
KCTOHOB.

JdemoncTpauuu. Peakius «cepeOpstHOTO 3epKajiay.

JlabopaTopHble onbIThl. KauecTBeHHbIE peakIUU Ha ajdbAeTuAbl (C  aMMHUAYHBIMU
pacTBopamu okcuma cepedpa u ruapokcugom Mmenu (II)). Oxucnenue cnupra B anbAerwuil.
[Tomyyenue u cBoicTBa KAPOOHOBBIX KHUCIIOT.

Kapbonosvie xucnomei. CtTpoeHue MojaeKya KapOOHOBBIX KUCIOT U KapOOKCHUIIBHOM TPYIIIHI.

Knaccudukanus u HOMeHKIaTypa KapOOHOBBIX KuciOT. Du3nueckue cBOICTBa KapOOHOBBIX
KHCJIOT M UX 3aBUCHUMOCTb OT CTpoeHHs Moiiekyd. KapOoHOBBIE KHCIOTBI B MPHUPOJE.
buonoruueckas ponb kKapOOHOBBIX KUCIOT. O0IIKE CBOWCTBa HEOPTaHUYECKUX U OPraHUYECKUX
KHCIIOT (B3aMMO/JIEICTBIE C METaJUIaMH, OKCUJJAaMU METAJIJIOB, OCHOBaHUSIMHU, COIsIMH). Brnsnue
YIIEBOIOPOAHOTO paJivKalia Ha CHIIy KapOOHOBOW KHCIOTHI. Peakius stepudukanmu, ycroBus
ee mpoBeneHus. OITHOOCHOBHBIE W MHOTOOCHOBHBIE, HEIpeleiabHble KapOOHOBBIE KHCIIOTHI.
OtnenbHbIC PEACTABUTETN KUCIIOT.

Cnoorcnvie 3¢pupwl. CTpoeHHE CIOXKHBIX APHUPOB, U30MEPHUS (MEXKKIACCOBAS M «YTJIEPOJHOTO

ckeneray). Homenkmnarypa cinoxsbix 3¢upoB. OOpaTUMOCTb peakiuy 3Tepu(uKanuu, TuIpoIn3
CJIOKHBIX 3(pUpoB. PaBHOBecHe peakiuu: >TepupuKanuu- TUAPOIU3a; (HakTophl BIUSAIONIME HA
THJIPOJIN3.



Kupwr - crnoxxHble 3pupbl rMuIepuHa U KapOOHOBBIX KHCIOT. COCTaB U CTPOEHUE MOJIEKYJ
xupoB. Knaccudukanus xupos. OMbUICHHE KHUPOB, MOTyYeHHE MblIa. Mblia, 00BSICHEHHE UX
Moromux cBoiicTB. XKupsl B npupone. buonornueckas ¢ynkuust sxupos. [lonstue 06 CMC.
O06mpscHeHne Moroumx cBOUCTB Mbuta 1 CMC.

JdemoHcTpanuu. XHMMHYECKHE CBOMCTBA YKCYCHOM M MypaBbUMHOM Kucior. Ilomyudenue
cioxxHoro 3¢upa. Komnekuus macesn.

JlabopaTopHble onbIThl. PacTBOpUMOCTh UpPOB. [l0Ka3aTeNIbCTBO HEMPENEIBHOIO XapaKTepa
XKUAKOro xxupa. OMbuieHue xupoB. CpaBHeHHE cBOMCTB Mbuta 1 CMC.

Tema 5. Yenesoowt. (7 u)

DTUMOJIOTHST Ha3BaHUA Kiacca. MoOHO-, Au- W mnoJucaxapunbl. [IpeacTaButenu kaxxaou
rpymibl. buonorudeckas pois yriaeBoaoB. MIX 3HaUueHHE B )KU3HU YeJIOBEKa M OOIIECTRA.

Monocaxapuowi. WX xnaccu¢pukanusi. ['ekco3bl M uX MpencTaBuTeNnd. [ nmoko3a, ee

(bu3HYecCKrue CBOMCTBA, CTPOECHHUE MOJICKY/Ibl. PaBHOBECHSI B pacTBOpE TIIIOKO3bl. 3aBUCUMOCTH
XUMHYECKHX CBOWCTB IJIIOKO3bI OT CTPOCHHS MOJIEKYNbl. B3ammoneicTBue ¢ TUAPOKCHUIOM
meau(Il) mpu KOMHATHOM TemmepaType W HarpeBaHWH, dTepUDHUKAIIUS, pEeaKIUs «CepeOpPsSIHOTO
3epkanay, ruapupoBaHue. Peakuuu OpoXEHHS TJIIOKO3bI: CHHPTOBOTO, MOJIOYHOKHUCIOTLO.
I'moko3a B nmpupone. buosornueckas posib riroko3bl. IIpumeHeHue IoKO3sl HA OCHOBE €€
cBOMCTB. @PpyKTO3a Kak H30MEpP IIOKO3bl. CpaBHEHMsI CTPOEHUS MOJEKYJT M XUMHYECKHX
CBOWCTB TJTIOKO3bI U PpyKTO3bl. DPYKTO3a B IPUPOE U €€ OHOoIoruyecKas poib.

Hucaxapuodwi. CTpoenue, obmas Gopmyna u npeacraBurenu. Caxaposa, 1aKT03a, MalIbT03a, HX
CTpOCHHE U OWOJIOTHYECKas pOjb. [ HAPOIM3 AMCAXapuIOB. [IPOMBINUICHHOE MOJyYCHHE

caxapo3bl U3 MPUPOJHOIO CHIPHS. Honucaxapuder. O6mas Qopmyna u
OpEJCTaBUTENN:  JIEKCTPUHBI M TJIMKOTeH, Kpaxmaj, Ie/unoio3a  (CpaBHHUTENIbHAs
XapakTepuctuka). Du3uYecKkne  CBOWCTBA  IMOJMCAXapuJOB. XHWMHYECKHE  CBOHCTBA
nonucaxapuaoB. [uaponus momucaxapugoB. KauecTBeHHas  peakuus Ha — Kpaxmall.
[Tonucaxapuasl B mpupoie, ux Ouomormyeckas poib. [IpuMeHeHHe MonMcaxapuaoB Ha
OCHOBaHWHU HMX CBOWMCTB (BosiokHa). [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX. B3ammopeiicTBue
IEJUTIOJIO3B C HEOPTaHWYECKUMHU M KapOOHOBBIMH KHCJIOTaMH - 00pa30BaHME CIIOKHBIX 3()HUPOB.

JdemoncTpaunuu. B3aumoneiicteue riaoko3sl ¢ ruapokcuaoM meau(Il) 6e3 HarpeBanus u npu
HarpeBaHuu. Peakiusi «cepeOpsiHOro 3epkajia» TIIOKO3bl. ['Maponu3 caxapo3bl, LEUTI0N03bl U
Kkpaxmaia. Kosiekius BoJOKOH.

JlaGopaTopHble onbIThl. B3auMojaeiicTBue ToK03bl U caxaposbl ¢ runpokcuaom menu(lIl).
B3anMopeiicTBre kpaxmaina ¢ iogom. OOpasibl IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH.

Tema 6. A3omocoodepricawgue coeounenus. (7 4)

Amunvl. Omnpenenenue amuHOB. Ctpoenue amuHOB. Kraccudukamusi, wu30Mepus H
HOMEHKJIaTypa aMHHOB. Anudarhyeckue W apoMarhueckue aMuHbl. AHWinH. [lomyueHue
aMUHOB: aJKWJINPOBAaHWE aMMHaKa, BOCCTAHOBJICHHE HHUTPOCOCAMHEHHM (peakmus 3WHHUHA).
duszndyeckre CBOMCTBA aMHUHOB. XMMHYECKHE CBOMCTBA aMHHOB: B3aHMOJICHCTBHE C KHUCIIOTaMH



n BOJIOM. OCHOBHOCTh aMHUHOB. ['OMOJIOTMYECKHI psii apOMaTHYECKUX aMHHOB. B3anmHoe
BIMSHAE aTOMOB B MOJIEKYJIaX Ha IpUMEpe aMMHaKa, alu(aTuyecKux M apoMaTHYECKHX
aMUHOB; aHWJIMHA, O€H30JIa U HUTPOOEH301a.

Amunokuciomsi. COCTaB U CTPOCHUE MOJIEKYJ aMHUHOKHUCIIOT, U30MepUU. [[BONCTBEHHOCTH

KHMCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKMCIIOT U €€ IPUYMHBL. B3anMOenCcTBHE aMUHOKUCIIOT C
OCHOBaHMAMH, 00pa30BaHUE CIIOKHBIX 3(UpPOB. B3zaumoneiicTBue aMUHOKHCIOT C CHIIBHBIMH
kucinotamu. OOpa3oBaHHME BHYTPUMOJIEKYJSIPHBIX —cosieil. Peakuuss MONMMKOHACHCAIMH
aMUHOKHCIIOT.

benxu - npupoausie Onononumepsl. [lentuanas rpynmna aTOMOB U NENTUAHAS CBA3b. [lenTupl.
Benxu. [lepBuuHasi, BTopu4Hasi U TPETUYHAS CTPYKTYpPbI OenKoB. XMMHUYECKHE CBOMCTBA OEIKOB:
ropeHue, JAeHaTypanus, THAPOIN3, KaueCTBEHHbIe peakinu. buonorndyeckue QyHKIUU OENKOB.
3HaveHne OenkoB. UeTBepTHYHAS CTPYKTypa OCJIKOB Kak arperaius OCKOBBIX M HEOEITKOBBIX
Mosiekysl. ['moGanbHas mpobiema O6enkoBoro roojganus u mytu ee pemeHus. [lonstue JIHK n
PHK. Ilonartue o0 HYyKJICOTHAE, NMUPUMHUIMHOBBIX M ITYPUHOBBIX OCHOBaHUAX. llepBuuHas,
BropuyHas u TperuyHas crpykrypbl JIHK. buonormueckas pons JHK u PHK. I'ennas
UH)KEHEpHUs 1 OMOTEXHOJIOTHSL.

Jemoncrpaumu. OnbITEI C METUJIAMHHOM: TOPEHHE, IIEJIOYHbIE CBOMCTBA PpPacTBOpA.
OOpasoBanue coneil. B3anmmojeiicTBie aHWIMHA C COJITHOM KHUCIOTOW W ¢ OpOMHOI BOJIOW.
Oxkpacka TKaHU aHWIMHOBBIM KpacuTeneM. Jloka3aTenbCTBO HATMYHS (PYHKIIMOHATBHBIX TPYII B
pacTBOpax aMHHOKHUCIOT. PacTBopenue u ocaxxaenue 6enkoB. Jlenarypanus 6enkos. Komneknus
«Bomokuay.

JlaGopaTopubie onbIThl. 1.00pa3ubl CUHTETHYECKHX BOJOKOH. 2. PacTBopeHue OenkoB B
Bosie. Koarymsinus sxenatuna crniuprom. 3.1IBeTHble peakuuu OenkoB. 4.00HapyxeHue Oeika B
MOJIOKE.

Tema 7. buonozuuecku akmueHble eeuiecmea. (4 1)
[TonsiTue o BuTamuHax. Mx knaccudukanus u obo3Hauenue. [IpopunakTika aBUTaMUHO30B.

[Tonstue o QepMeHTax Kak O OWOJOTHYECKHUX KaTalu3aTopax OCJIKOBOW MPHUPOJIBIL.
OCOOCHHOCTH CTPOCHHS W CBOWCTB B CPaBHEHWH C HEOPTaHWYECKMMHU KaTaIM3aTOPaMHU.
3HayeHWe B OWOJIOTMM W TPUMEHEHUE B TNpOMBINUIeHHOCTH. Kitaccudukamms ¢epmeHToB.
OcoOEHHOCTH CTPOCHHS M CBOMCTB (DEPMEHTOB: CEICKTUBHOCTD U 3()PEKTUBHOCTD.

[lonsiTve o0 TropMOHaxX Kak OWOJIOIMYECKH aKTUBHBIX BELIECTBAX, BBIMOIHIIOMINX
SHIOKPUHHYIO PEryJIsIiy, )KU3HEAEATEIIbHOCTH OPraHU3MOB.

[lonsTe o JnekapcTBaX Kak XWUMHOTEpANeBTHUECKHX Ipemnaparax. [pynmbl J€KapCTB:
cynbhaMupl, aHTUOMOTHKHU, acnupuH. bezomacHble CHOCOObI MPUMEHEHHUs JIeKapCTBEHHBIX

dbopm.



Kajsengapuo — remaTnyeckoe nianuposanme 10 kiaace

HaumenoBanue pa3nenos u
TEM

Bcero yacos

JlaTa

Koppektuposka

dopma
OpraHu3aIuu
y4eOHBIX 3aHATUI

Bun xonTpOns

1. Baenenwue (4 vaca)

IIpeamer opranndeckoin
XUMHH.

OCHOBHbBIE TIOJIOKEHUS
TEOPUH CTPOEHUS
OPraHUYEeCKUX COCTUHEHUMU.
Ypoxk u3ydeHus u
MIEPBUYHOTO 3aKPETICHUS
HOBBIX 3HAHUU

Crpoenue aToma yriepoja.

BasneHnTHBIE COCTOSIHUS aTOMa
yriepoja.

Pabora B mapax,
VHIUBHTyaJIbHAs

CamMocTosTenpHast
pabora o
KapTOouKaM

2. CTpoeHne opranuvdeckux coequHenuii (7 yacos)

5,6

Knaccudukanus
OpraHUYeCKUX COCTUHEHUHN
10 CTPOEHUIO YIJIEPOJIHOIO
CKeJeTa.

Knaccudukanus
OpraHNYeCKUX COCTUHEHUHN
10 (QPYHKIIMOHAJIEHBIM

rpynmnam.

2

HomeHnkitatypa TpuBnanbHast
u UIOITAK.

8,9

CrpykTypHas nu3oMepus u eé
BH/IbI, TPOCTPAHCTBEHHAS
u30Mepus, e€ BUIBI.

Pabora B mapax,
VHIUBHTyaJIbHAs

CamMocTosTenpHast
pabora o
KapTouKaM




10 Pemrenue 3agad Ha BEIBOJ 1
(bopMy1, BEITIOJIIHEHUE
YIPaXHEHUH.

11 VY4er u KOHTpoJb 3HaHUN 110 | 1
teme «CTpoeHue u
KJIacCUUKALIHS
OpPraHUYECKUX COCAMHEHUI»

2. Peaknium opranuvecknx coeJuHeHmii (2uaca)

12,13 Tunbl XUMUYECKUX peakud | 2
B OPraHUYECKON XUMUHU

3. Yraesonopoasbl (18yacoB)

14 IIpupoaHblE HICTOYHUKHU 1 Pabora B mapax, Pa6ora no
yriesogopoaos. Hedrs, VUHIWBHUYaJIbHAS KapTO4YKaM
IIPUPOIHBIN a3, KAMEHHBIN
YT OJIb.

15 Aunkanbl. CTpoeHue, 1

HOMEHKJIATypa, IIOJIyYEHHUE,
(hu3MYecKre CBOMCTBRA.

16 Ankagpl. XUMUYECKHE 1
cBoricTBa. [Ipumenenue.

17 ITpakTrueckas padora Nel. 1

18 AJIKEeHBI: COCTaB, CTPOEHUE, 1
M30Mepusi, HOMEHKIIaTypa,
MOJTy4YeHUE

19 AnkeHbl. XMMHAYECKUE 1
CBOMCTBA.

20 O06001IeHMEe U 1

cUCTeEMaTH3alusd 3HaHUH 1O
TeMaM «AJIKaHED) U
«AJIKEHBD)




21

AJIKUHBI: CTPOEHHUE,
U30Mepusi, HOMEHKIIATYDa,
(du3HUeCcKre CBOMCTBA,
MOJIy4CHHE

22 ANKWHBI: CBOMCTBA, 1
MIPUMECHEHUE

23 AJKa/IMeHBI. 1

24,25 Apensl. benzon. 2

26 [Muknoankanbl 1

27 [TpakTryeckas pabora 1
Ne 2

28,29 Perienue 3amay Ha BEIBOJI 2
dhopmy.

30 O06o0061eHne cBeeHuii 00 1
YTI€BOA0POIaX.

31 Konrponsnas padora Ne2 mo | 1
TeMe «YTJIEBOJOPOJIBI»

4. Kucaopoacoaep:xamue coefuHenns (174acoB)

32 CrnupThl: COCTaB, CTPOCHHUE, 1 Pa6ora B mapax, Pa6ota no
KJIacCU(UKALINS, U30MEPUS, WHAUBUIyalIbHAS KapTOouKaM
HOMEHKJIaTypa

33 CaoiicTBa, MOJy4eHUE, 1

IIPUMEHEHUE OAHOATOMHBIX
CIIUPTOB
MHOroaroMHbIE CIIUPTHI




34

[TpakTrueckas pabota
No 3

35

dDenorml.
CrpoeHnue, pusndeckue u
XUMHUYECKHE CBOMCTBA.

Otuer

36

Anbaeruipl 1 KETOHBI:
CTpOECHUE, U30MEPHS,
HOMEHKJIaTypa, MOJIy4YEHHE

37

XMMHUYECKUE CBOUCTBA
aJbJIETUI0B U KETOHOB,
MIPUMEHEHHE

38

[TpakTryeckas pabora
Ne 4.

39,40

IToBTOpEHUE.
[ToaroToBka Kk KOHTPOJIBHOU
pabote

Ortyer

41

KonrponsHas pabora
Ne 3.

42,43

KapOoHOBBIE KHUCIOTHI:
Kiaccudukanms,
HOMEHKJIaTypa, U30Mepusl,
OAHOOCHOBHBIE KUCIIOTHI:
CBOKCTBA, IIOJIyYEHHE.

KonTponbHas
paborta

44

[TpakTrueckas pabota
Ne 5.

45

CrnoxxHbIe A(UPBI.

Otue T

46

Kupsl.

47

IloBTOpEHME.




48 KontponbHas padota 1 KonTponbHas
Ne 4, pabota
5. YraeBoasl (7 yacos)
49 [TonsiTre 06 yriaeBonax, ux 1 NuauBunyanpHas,
COCTaB U Kjaccuukaus rpynmnoBas
50,51 MoHocaxapu/bl. 2
I'excossbl. ['mroko3a u
(dbpyKTO3a.
52,53 Hucaxapunel. [lonncaxapuast | 2 I'pynnosas,
VUHAUBHUAyaJIbHAS
54 O060011eHNEe 1 1 COopHuK 321249 U Texymmit
CUCTEMaTU3alUs 3HAHWUM, YIIPA)KHEHUM 110 KOHTPOJIb 3HAHUM-
YMEHHH , HAaBBIKOB 110 TEME XUMHUHI orpoc.
«Kucnoponoconepxauue
OpPraHUYECKUE COCTUHEHUS» CamocTosaTenbHas
paborta o
KapTOyKaM
55 [TpakTrueckas padota Ne 6 1 Texymuit
KOHTPOJIb 3HAHUN-
orpoc
CaMOCTOSITEeJIbHAs
pabora mo
KapTOYKaM
6. A3oTconep:kamue coennHenus (7 yacon)
56,57 AMUHBL. AHWINH. 2 NunuBuayanbHas
58 AMMHOKHUCIIOTBI 1 ['pynnoBas Tekymmit

KOHTPOJIb 3HAHUN-
ompoc,
MIPOBEPOYHAs




pabora mo
KapTOUYKaM.

59

benkn

[Tapuas

Tekymmit
KOHTPOJIb 3HAHUH -
onpoc

60

HyxnenHoBbIE KHCIIOTBI

I'pynmnosas

TEKYIIUHA KOHTPOJIb
3HAHUU-0TTPOC

61,62

[IpakTuueckas padora Ne7, 8

I'pynmnosas

Otuer o pabote

7. BHoJIOrH4ecKH aKTHBHBIE

coeanHeHus (4 yaca)

63

BurtamuHb!

['pynnoBas

Co3naHne npoekTa
«buonornuecku
aKTUBHEIC
OpraHUYEeCKHe
COCIUHCHUS
3ammura

64

DepMEeHTHI

I'pynmnosas

Coznanue npoexra
«buoyornyecku
AKTHUBHBIC
OpTraHUYECKHE
COCIMHCHMUS
3anmTa npoeKTa

65,66

I'opmoHBI
JlekapcTsa.

I'pynmnosas

Coznanue npoexra
«buoyornyecku
AKTHUBHBIC
OpTraHUYECKHE
COCIMHCHMUS
3anuTa npoeKTa

IloBTOpeHnue (2 yaca)

67

I'enetnyeckue cBsI3U
OpFaHI/I‘-IGCKI/IX BCIICCTB

Pabota B mapax




(YII3Y)

68

HUrorosas KOHTPOJIbLHAA
padora

NuauBunyansHast




10.

11.

—_—

*

Y4yeoHo-MeTOANYECKHH KOMILJIEKT

ITporpamma xypca xumuu ais 8 — 11 kimaccoB 0011e00pa3oBaTeNbHBIX YUPEKICHHH.

INa6puensa O.C — M.: Jlpoda, 2011. — 78, [2]c.I"abpuensu O.C., Mackaes ®@.H.,

ITonomapes C.1O., Tepenun B.W. Xumus. 10 knace: yue6. s o6meoOpazoBart.

yupexaenuit. — M.: [Ipoda, 2002.

Ia6puensu O.C. Xumus. 10 kiacc: 6a30BbIil ypoBeHb, yue0. s 001eodpazoBar.

yapexaenuit. — M.: Ilpoda, 2009

I'a6puensn O.C., OctpoymoB W.I'. HactonbHast kaura yuutens. Xumus. 10 kmace. — M.:

Hpoda, 2004.

Ia6puensu O.C., bepé3kun I1.H., Ymrakoa A.A. u 1p. KOHTpOJIbHBIE B POBEPOUHBIC

pabotsl mo xumun. 10 kmace — M.: Jlpoda, 2003.

I'a6puensn O.C., OctpoymoB W.I'., Octpoymosa E.E. Opranndeckas Xumus B TecTax,

3amavax, ynpaxaeHusx. 10 kmacc. — M.: JIpoda, 2004.

I"a6puensn O.C., [Tonomapes C.10., Kapuosa A.A. Opranudeckasi XuMusi: 3a1a4u 1

ynpaxuenus. 10 knacc. — M.: [Ipocsemenue, 2005.

I'a6puensn O.C., [Tonkoa T.H., Kapuoa A.A. Opranndeckas xumus: Meroandeckoe

nocobwue. 10 kmacc. — M.: [IpocBemenue, 2005.

INabpuensu O.C., Barnuna JI.I1. Xumudeckuii SKCIEPUMEHT 1O OpraHndeckor Xumuu. 10

knacc. — M.: [Ipoda, 2005.

INa6puensu O.C., OctpoymoB N.I'. Xumus. 10 ki1.: Metoandeckoe nmocodue. — M.:
Hpoda,2005.

INa6puensu O.C., Pemeros I1.B. OctpoymoB U.I'. Hukutiok A.M. I'oToBUMCS K €TUHOMY

roCyJapCTBEHHOMY 3K3aMeHy. — M.: npoda, 2003-2004.

IMa6puensu O.C., OctpoymoB N.I'. Xumust 4J1s MIKOTLHUKOB CTAPIIUX KIACCOB U

noctymnaroumx B By3bl: Yue. [Tocobue. — M.: [Ipoda, 2005.

JlonoHUTeIbLHASA JTUTEPATypa AJs yUUTeJs1

bynkyc I1.®. Knura qyist ytenust no oprannyeckoit xumuu — M.: IIpocsemenue, 1985
Kupsikos B.I'. Oprannyeckas xumus. —M.: IIpocsemienue, 1983

JIunun P.A., Slkumosa E.E., BoporaukoBa H.A. Xumus. Meroauueckue matepuanst 10-11
kiaccol. - M.: [Ipoda, 2000

Hazapoga I'.C., JIaBposa B.H. Ucnonbs3oBanue yaeOHOro 000py10BaHUs Ha MPAKTHYECKUX
3aHATHAX N0 XUMUH. —M., 2000

JIugua P.A u ap. Xumus. 10-11 kmaccel. Jlunaktudeckue matepuainsl (Pemenue 3amaq). —
M.: Ipoha,2005.

JIugun P.A., Maprynuc B.b. Xumus. 10-11 knaccel. Jlunaktudeckue matepuaisl. (TecTbr
¥ IpoBepouHbIe 3amanus). — M.: Jlpoda, 2005.

Apremenko A.M. Oprannyeckas xumusi: Homenknatypa. M3oMepust. D1€KTpOHHbBIE
addektel. — M.: [Ipoda, 2006.

Cyposuesa P.I1. u ap. Xumus. 10-11 knaccel. Hobie Tectsl. — M.: [Ipoda, 2005.
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