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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yyebnoro kypca xumuu uist 10 - 11 kiace coctaBiieHa Ha OCHOBE

[TpumepHoii penepanbHOM MporpaMMbl OCHOBHOTO 0011ero oOpa3oBanus mo xumun s 8 — 11 kimaccos;

ITporpammel Kypca xumuu a5 8 — 11 kiraccoB 001ieo0pazoBarenbHbIX yupexaeuuii, aBtop O.C. T'adbpuensa (2013 rox).
denepanbHbIii KOMIOHEHT ['0CyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAJIHHOTO OOIEro, OCHOBHOTO OOIIET0 M CPETHETO
(mosHOTO) O0MIETO 0OpazoBanus (mpukas Ne 1089 ot 05.03.2004 r.);

Hean:

1. 3HaHMi 0 XUMHUYECKOW COCTABIIAIOIEH €CTECTBEHHOHAYYHON KapTHUHBI MUPA, BAXKHEUIINX XUMUYECKUX MTOHATHUSIX, 3aKOHAX U TEOPUSIX;

2. OBJIZICHUE YMEHUSMU IPUMEHSTD IOJyYE€HHbIC 3HAHUSA JUI1 O0BSICHEHHs pa3HOOOPA3HbIX XMMHUUYECKHUX SIBIICHUH M CBOWCTB BELIECTB, OLICHKH
POJIM XMMHUH B Pa3BUTUH COBPEMEHHBIX TEXHOJIOTUM U IIOJY4EHUH HOBBIX MAaTEPHUAIIOB;

3. pa3BUTHE [IO3HABATENBHBIX MHTEPECOB M HHTEJUIEKTYaJbHBIX CIOCOOHOCTEH B IPOLIECCE CaMOCTOATENBHOIO IMPHOOPETEHUS XUMHUYECKUX
3HAHUH C UCMOJIb30BAaHUEM PA3INMUHbBIX HCTOYHUKOB MH(POPMAIMH, B TOM YUCIIE KOMIIBIOTEPHBIX;

4. BocnHUTaHue YOEXJIEHHOCTH B IO3UTHUBHOM POJIM XHMHUHM B JKU3HU COBPEMEHHOr0 OOLIECTBA, HEOOXOAMMOCTH XHUMHMYECKH I'PaMOTHOIO
OTHOILEHUS K CBOEMY 3JI0POBBIO U OKPYKAIOILEH Cpee;

5. IMpHUMEHEHHE IOJIyYCHHbIX 3HAHUN U YMEHMH Juis 0€301acHOro MCHOJIb30BAHUS BELIECTB U MaTepUallOB B OBITY, CEJILCKOM XO3siiCTBE U Ha
IIPOU3BOJICTBE, PEIICHUS IPAKTUYECKHUX 3a7a4 B ITIOBCEIHEBHOU KXU3HM, IIPEAYIIPEKICHUS SABICHUM, HAHOCALUX BpE 3J0POBBIO YEIOBEKA U
OKpY>Karollen cpene.

3agaun:

Bocnutanue yOexI€HHOCTH B MO3UTUBHOM pOJIM XUMHHM B JKM3HU COBPEMEHHOTO O0IECTBA, HEOOXOJUMOCTH XMMHUYECKH TIPaMOTHOIO
OTHOILIECHHUS K CBOEMY 3/I0POBBIO U OKpYXKaloIIeH cpene

[TonroroBka K coO3HATENBHOMY BBHIOOPY IIPO(EeCCUU B COOTBETCTBUHM C JIMUYHBIMU CITIOCOOHOCTSAMU U OTPEOHOCTSIMU OOIIECTBA.
DOpMHUPOBAHUIO YMEHHs O0paIiaThCsi ¢ XMMUYECKMMHU BEIECTBAMH, MPOCTEHIIMMHU MpuOOpaMu, o0OpyIOBaHUEM, COOIOJATh MpaBUiia
TEXHHUKHU 0€3011aCHOCTH, PUKCUPOBATH PE3YJIbTAThl ONBITOB, JI€J1aTh 0000IEHUS.

MecTto npeamMera B y4eOHOM IJIaHe, HAa u3yuyeHne xumMuu B 10 kiacce BbiiesieHo 68 yacoB u3 pacuera 2 yaca B HeleJ1o, B 11 kiacce 34 yaca
u3 pacuera 1 yac B HezleJ110.

TpeGoBanus K pe3yJbTaTaM yCBOEHHs Y4eOHOr0 MaTepuaJia no opranuyeckoi xumun 10 - 11 kaace.
B pe3ynbraTe u3yueHuss XuMuu Ha 0a30BOM YPOBHE YUEHUK JTOJIKEH:
3HAMb/NOHUMANb

> BaKHEHIINE XUMHUYECKUE [TOHATH: BCIIICCTBO, XUMHYECKHH 3JICMCHT, aTOM, MOJICKYJIa, XUMHUYCCKasd CBA3b, BAJICHTHOCTb, CTCIICHb OKHUCJICHHA,

er]epo,Z[HBIfI CKCJICT, (I)YHKLII/IOHaJ'IBHaH I'pyiiia, U3B0MEpUd, TOMOJIOT U,

> OCHOBHEIE TECOPHUU XUMHU: XUMHAYECKOMN CBsA3H, CTPOCHUSA OPraHNYCCKUX BCUICCTB,



VVV VY

BaOXHEUIIIME BEIECTBA M MaTepHalibl: YKCYCHash KHCIIOTa, METaH, STHJIEH, alleTUJeH, OCH30JI, STaHOJ, JXKUPbI, MbUIA, TJIOKO3a, Caxaposa,
KpaxMaJl, KjeT4aTka, OeJIKd, UCKYCCTBEHHbIC M CHHTETUYECKHUE BOJIOKHA, KaydyKH, TJIACTMACCHI;

Ba)KHEHIIINE XMMUYECKUE ITOHATHS: BEIIECTBO, XUMHYECKUI AIIEMEHT, aTOM, MOJICKYJ1a, Macca aTOMOB M MOJICKYJI, HOH, PaJHKal, aJNIOTPOIIH,
HYKJIWJAbI W HW30TOIIbI, ATOMHBIC S-, p-, d-Op6I/ITaJII/I, XUMHYCCKAad CBA3b, J3JICKTPOOTPULATCIILHOCTb, BAJICHTHOCTb, CTCIICHbL OKHCJIICHUA,
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI, MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 00BEM, BEIIECTBAa MOJICKYISIPHOTO I HEMOJIEKYJIIPHOTO CTPOCHUS,
AUCHICPCHBIC CHUCTCMbI, HCTHUHHBIC PACTBOPLI, 3JICKTPOJIHUTHYCCKAA JUCCOLMALIUA, KHUCIOTHO-OCHOBHBIC PCAKIIMU B BOJHBIX pPaCTBOpaX,
THIPOJIN3, OKUCICHHWE W BOCCTAHOBJEHHE, CKOPOCTh XMMHYECKOH pEaKknuu, MEXaHU3M peaklMu, KaTajliu3, TEeIUIOBOH 3(PQEeKT peakuun,
XMMHUYECKOE PABHOBECHE, YIIIEPOJHBIN CKeJeT, (PyHKIMOHAIbHAS TPYIa, TOMOJIOTHS, CTPYKTYypHas U30MEpHsi, OCHOBHBIE TUIIbI PEaKIHi B
HEOPraHW4eCKOW M OpraHMYeCcKOil XMMUH;

OCHOBHBIC 3aKOHBI XMMHU: 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, IEPUOANYECCKHIA 3aKOH, 3aKOH IMIOCTOSHCTBA COCTaBa, 3aKOH ABOTapo;
OCHOBHBIC TEOPHM XHUMHHU: CTPOCHHS aTOMa, XUMHUYECKOH CBS3M, JIEKTPOJIUTUYECKOW IUCCOLMAIMU, KHUCIOT M OCHOBAaHWM, CTPOCHUS
OpPraHUYECKUX COCIMHEHHUM, XUMUYECKYI0 KHHETUKY U XMMUYECKYI0 TEPMOINHAMHUKY;

KJIacCH(UKALUIO 1 HOMEHKJIATYpPY HEOPraHMUECKHX U OPraHMYECKUX COCANHCHUH;

IPUPOJIHBIE HCTOUYHUKH YTIIEBOIOPOAOB U CIIOCOOBI UX NEpepaboTKu;

BEILIECTBA U MaTE€pHaIbl, IIMPOKO UCIIOJIB3yeMbIE B MPAKTUKE: OCHOBHBIC METAJLIBI M CILIABHI, IpaduT, KBapll, CTEKIIO, [IEMEHT, MHHEPAIbHBIC
ynoOpeHus, MUHEpPAJIbHbIE M OPraHMYECKUE KHCIOTHI, MIEJI0YH, aMMHAK, YIIIEBOAOPOIbI, ()EHOI, aHWIUH, METAHOJI, 3TAaHOJI, STHUJICHTJIHKOJIb,
TIUIEpHH, opMabaerua, aneranbaeru, aleToH, II0K03a, caxapo3a, Kpaxmal, KIeT4aTka, aMUHOKHCIIOTHI, O€JIKH, HCKYCCTBEHHBIE BOJIOKHA,
Kay4yKHu, IJ1aCTMacChl, J)KMPbI, MblJIa U MOIOINHE CPCACTBA,

YMETh:

YV VWV VYV

YVVVVVVVYVY

Ha3bIBaTh U3YUYECHHbIE BELLIECTBA 110 «TPUBUAITILHON» WIIM MEKIYHAPOAHOU HOMEHKIIATYDE;

ONpPEACIIAThL. BAJICHTHOCTDb U CTCIICHb OKHUCJIICHHUA XUMHWYCCKUX 3JICMCHTOB, MPUHAIJIC)KHOCTh BEIICCTB K PA3JIMYHBIM KJIaCCaM HECOPTaHUYCCKUX
COCIUHECHUI;

XapaKTCPU30BaTh: 3aBUCHUMOCTDH CBOWCTB BCIICCTB OT HX COCTaBa W CTPOCHUA, MPUPOAY XUMHUYECKOH CBs3H, 3aBHUCHUMOCTH CKOPOCTHU
XUMHUYECKOHN peaklny U TOJ0KEHUSI XUMUYECKOTO PABHOBECHS OT Pa3NUYHbBIX (PAKTOPOB;

BBIIOJIHATh XUMUYECKUH SKCIICPUMCHT I10 PACIIO3HABAHUIO BOKHEUIITNX OpraHn4€CKuX BCIICCTB,

MIPOBOJUTH CAMOCTOATEIbHBIN MOUCK XUMHUYECKOW HH(OPMAINH C HCTIOIb30BAaHUEM PAa3UYHBIX HCTOYHUKOB (HaY4YHO-TIOMYJISIPHBIX U3/IaHUH,
KOMITHIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa); MCIOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHU Jisi 00pabOTKH M mepenadydl XUMHYECKOU
nH(OpMAIIUY U ee MPEACTABICHUS B pa3IuYHbIX (popmax.

HUcnons3oBaTh HpI/IO6peTeHHI>IC 3HAaHUA 1 YMCHUSA B HpaKTH‘leCKOfI OCATCIIBHOCTH N HOBCGJIHGBHOI\/'I KHU3HU JIA.

OO0BSICHEHUS] XUMUYECKUX SIBIICHUH, MPOUCXOISAIINX B IPUPOJIC, OBITY M HA IPOU3BOJICTBE;

OIPEACIICHUA BO3BMOKHOCTHU ITPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX U OLICHKH HUX HOCH@JICTBHfl;

JKOJIOTMYECKHU TPAMOTHOI'O TIOBEJCHHUS B OKPYKAIOIIEH CPEJIE;

OIICHKHU BJIMAHUA XUMHUYCCKOI'O 3arpsA3HCHHUA Oprxca}omeﬁ Cp€abl HA OPraHu3M 4Y€JIOBCKA U JPYTUC )KUBBIC OPTraHU3MBbI;

0€e30MacHOTo 00paIeHNs ¢ TOPIOYMMH U TOKCUYHBIMH BEIIeCTBAMU, IA0OPATOPHBIM 00OpYAOBaHUEM;

MIPUTOTOBJIEHUS PaCTBOPOB 33JaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

KPUTHUYECKON OIIEHKH IOCTOBEPHOCTH XUMUYECKOW MH(OPMAIIUHU, TIOCTYTAIOIIEH U3 Pa3HbIX HCTOYHHUKOB.

Ha3bIBaTh U3Y4YECHHBIC BEIIECTBA 10 KTPUBHAIIBHON» U MEXKTYHAPOJHON HOMEHKJIATypam;



OTIPEJIeNIATh: BAJIGHTHOCTD U CTETIEHb OKUCIICHUS XMMUYECKHX 3JIEMEHTOB, 3apsi MOHA, THII XUMHUYECKOH CBSI3U, IPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI, TUIl KPUCTAUTMYECKON PEIIeTKH, XapaKTep Cpelbl B BOAHBIX PACTBOPAX, OKUCIUTENb U BOCCTAHOBHUTENb, HANIPABICHUE CMEIICHHS
PaBHOBECHS 10/ BIMSHUEM PA3IUYHBIX (PAaKTOPOB, M30MEPHI U TOMOJIOTH, MPUHAUICKHOCTh BEIIECTB K PA3IHMUHBIM KJIACCaM OPraHMYECKUX
COEIMHEHUH, XapaKTep B3aUMHOI'O BIMSHUS aTOMOB B MOJIEKYJIaX, TUIIBI PEaKIil B HEOPTaHUYECKOM U OPraHMYECKOW XHUMUHU;
XapaKkTepH30BaTh: S- , P- U 0-2JIEMEHTHI 10 UX MOJIOKEHUIO B nepuomuueckoin cucreme J[.M.MenneneeBa; oOliye XHMMHUYECKHE CBOMCTBa
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHEHU; CTPOCHUE U CBOWMCTBA OPraHMUECKUX COCTUHEHUH (YTIIeBOAOPOIOB,
CIIUPTOB, (PEHOJIOB, ANTBICTUAOB H KETOHOB, KAPOOHOBBIX KHCJIOT, aMUHOB, aMHHOKHCIIOT U YTJI€BO/IOB);

OOBSICHATB: 3aBUCIMOCTh CBOMCTB XMMHYECKOTO 3JeMEHTa M 0Opa30BaHHBIX MM BEIIECTB OT MOJIOKEHHUS B mepuoauyeckon cucreme [[.M.
MenzeneeBa; 3aBUCHMOCTh CBOMCTB HEOPraHWYECKMX BEIIECTB OT MX COCTaBa M CTPOCHHUS; MPUPOLY U CIIOCOOBI 00pa3oBaHMs XMMHUYECKON
CBSI3U; 3aBHCHUMOCTb CKOPOCTH XMMHYECKOW PEaKIUH OT Pa3IMyHbIX (PAaKTOPOB, PEAKIIMOHHON CHOCOOHOCTH OPraHUYECKHX COCTUHEHUH OT
CTPOCHHS X MOJICKYT;

BBITOJIHATH XUMUYECKUH SKCIIEPUMEHT I10: PACIIO3HABAaHUIO BAKHEHIIINX HEOPTAaHUYECKUX U OPIraHNYECKHUX BEILECTB; MOJIYYCHHIO KOHKPETHBIX
BEILECTB, OTHOCSIIMXCS K N3YYEHHBIM KJIACCaM COCTMHEHUIA;

MIPOBOJIUTH PACUETHI 10 XUMHUECKUM (POPMYJIaM B YpaBHEHHSIM PEaKIIHA;

OCYIIECTBIISITH CAMOCTOSITEIBHBIA MMOUCK HMH(POPMAMKM (XMMHYECKOH, JKOJIOTHYECKOW, 00 y4eOHBIX 3aBEJCHUSAX M BOCTPEOOBAHHBIX
npodeccrsax) C HMCIOJIb30BAaHUEM Pa3IMYHBIX MCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX M HAYYHO-TIOMYJISAPHBIX H3IaHUN, KOMIBIOTEPHBIX 0a3
IaHHBIX, pecypcoB VIHTepHETA); NCIONIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH ISl 00pabOTKH | mepeadr MH(GopManuu U ee IpeICTaBICHUS B
pa3nu4HbIX (hopmax;

YueOHHK:
O.C.l'abpuensia ,. Xumus. 10 kiace. ba3oBsriit ypoBens.: yue6. aist OY - M.: Jlpoda, 2014.
O.C.T'abpuensn ,. Xumus. 11 knacc. ba3zoBslit ypoBeHs.: yueb. a1 OY - M.: [Ipoda, 2014.

JlonmoJIHUTeIbHAS JINTEepaTypa:

NogakrownE

®

CrangapT OCHOBHOTO 00111ero 00pa3oBaHUs 10 XUMHUH.

ITpumepHas mporpaMMa OCHOBHOTO 0011ero 00pa3oBaHus MO XUMHUH.

IMporpamma kypca xumuu s 8-11 kiraccos OV / O.C.I'abpuensn.- 5-¢ uzj., crepeorur.-M.: [Ipoda, 2014.
I'a6puensn O.C., OctpoymoB WN.I'., Xumus. 10 knacc. HactonpHas kaura yuutens., - M.: Ipoga, 2014.
B.I'.Jlenucosa. Xumus. 10 knacc. [Toypounsie miansl no yueonuky O.C.I'aOpuensnau ap.,.Bonarorpaa: Yuurens, 2014
O.C.T'abpuensn ,®.H.Mackaes, C.}O.Ilonomapes, B.W.Tepennn. Xumus. 10 knacc. [lpodunsHelii ypoBens.: yueb. it OY - M.: [Ipoda, 2010.
Xumus 10 knacc.: KoutponpHbie u mpoBepouHbie padoTsl k yueOHuky O.C. 'abpuensna «Xumusa.10»/ O.C. I'abpuensn, [1.H. bepé3kun, A.A.
VYmakoBa u ap. — M.: Ipoda, 2005.

Panenxuit A.M., lunaktuueckuii matepuan mo xumuu s 10-11 kimaccoB: mocodbue mist yuurens / -M.: [Ipcsemenne. 2004

[TaBnoBa H.C. lugakTuueckue KapTouku-3anaHus mo xumuu: 10-i kin.: k yuebnuky O.C.I'abpuensna u np. «Xumwus. 10 xmace» / - M.:
Ox3amen, 2010

10. Hekpacona JI.W., Xumus. 10 knace. Kaprouku 3aganuii.- Capatos: Jluneit, 2008.
11. Kum E.I1. Xumus. 10-11 kmaccsl. [paktuueckue padotsl. — Caparos: Jlunei, 2006



Conep:xanue Kypca

Beeoenue.(4 u)

[Ipenmer opranmveckoilt xumuu. OCOOCHHOCTH CTPOCHUS M CBOWCTB OPraHMYECKHX COCIWHEHHH. 3HAUY€HHE W POJb OPraHUYECKOH XUMHH B
CHCTEME €CTECTBEHHBIX HayK B *kKHM3HM oOuiecTBa. KpaTkuil ouepk UCTOpUN pa3BUTUS OPraHUUECKOW XMMUU.

OcHoBHble nonoxeHus: Teopun crpoeHus A.M. bytneposa. Ilpennocbuiku coznanus teopud. llpencraBienne o TEOpUM TUIIOB U PaJUKaJIOB.
Pa6ots! A. Kekyne. XuMuyeckoe cTpoeHHE U CBOMCTBA OpraHMYecKuX BelecTB. Mizomepus Ha npumepe OyTaHa u u3o0yTaHa.

DJeKTpOHHOE 00JIaKO M OpOHTab, NX (HOPMBL: S U P. DICKTPOHHBIE M AJIEKTPOHHO-Tpaduueckue HopMyibl aToMa yriepojaa B HOPMaJIbHOM U
BO30YXJIEHHOM cocTosiHUAX. KoBaneHTHast XuMHUecKast CBsi3b, €€ MOJSIPHOCTb U KpaTHOCTb. BosopoHas cBs3b. CpaBHEHHE OOMEHHOI'O U JIOHOPHO-
aKLENTOPHOI0 MEXaHU3MOB 00Pa30BaHUsI KOBAJIEHTHOU CBS3H.

BajleHTHBIE COCTOSHMA aToMa yriepona. Bumel rubpuamsamuu: SP>-rubpuamsanus (Ha IpuMepe MONEKYJIbl MeTaHa), SP°-rubpuausanus (Ha
IpUMepe MOJIKYJbl JTHJICHA), SP-THOpuau3anus (Ha TNpUMeEpe MOJIEKYJbl aneTHiieHa). ['eoMeTpus MOJEKyJd pPacCMOTPEHHBIX BEIIECTB U
XapaKTEpUCTHKA BUJ0B KOBAJCHTHOM CBS3U B HUX.

Tema 1. Cmpoenue u Knaccugpuxkayus opzanudeckux coeOunenuil. (7 4)

Knaccugukanus opraHM4ecKMX COEIMHEHMH 10 CTPOCHMIO YIVIEPOJAHOIO CKeJeTa: alMKINYecKHue (aJKaHbl, aJKEHbl, AJIKUHbI, AJKaIUCHBI),
KapOOLUKINYecKre, (LMKIOAIKaHbl U apEeHbI) U TeTepoluKInueckue coeauHeHus. Kiaccupukanuss opraHMYecKWX COEIWHEHUH 110
(YHKIMOHATIBHBIM TPYMIIaM: CHUPTHI, (EHONbI, MPOCTble 3(UPHI, ANbACTUABl KETOHBI, KapOOHOBBIE KHUCIOTBI, CIOXXHBIE A(PHUPHI. YTIEBOJBI.
A3zoTocozaepxallye COeJUHEHHS: HUITPOCOEANHEHU S, aMUHbI, aMUHOKHUCIIOTHI.

Howmenknarypa tpusuansnas u MIOITAK. Ipunnunel o6pa3zoBanus Ha3BaHUM opranudeckux coenuHenuit mo MIOITAK.

Bunbl nzomepun B OpraHnyecko XMMHU: CTPYKTYpHasi U IPOCTPAaHCTBEHHAs. Pa3HOBUIHOCTU CTPYKTYPHOM H30MEpPUHU: U30MEPHUS «YTIEPOJAHOTIO
CKeJIeTay, U30Mepusl MOJIOKEHUs (KpaTHOM CBA3M M (DYHKIIMOHAJIBHOW TPYMIbI), MEXKIaccoBass M3oMepus. PasHOBUAHOCTH NMPOCTPAHCTBEHHOM
nzomepui. I'eomerprueckas (1mc-, TpaHC-) M30MEPUSI Ha IPUMEPE AJIKEHOB U IUKJI0ANKaHOB. OnTHyeckas H30Mepusl Ha IpUMepe aMUHOKHUCIIOT.

Tema 2. Xumuueckue peaxuuu 6 opzanuueckou xumuu. (2 u)

TuIbl XUMHYECKUX PEAKIUi B OpraHnyeckol xumuu. [IoHsaTHE 0 peakuaX 3aMeNIeHUs: TAIOTEHUPOBAHKUE AJIKAHOB U apEHOB, IIETOYHONW THIPOIIN3
rajoreHaJikaHoB. [loHsATHE O peakuusx MNPUCOCAUHEHUS: TUIpATalMsd, TUAPUPOBAHUE, THUIPOTAIIONEHUPOBAHMWE, TaJoreHupoBaHue. Peakiuu
MOJIMMEPH3AIMN U TIONUKOHAeHcaluu. [loHsATHe 0 peakusIX OTIICTUICHHS (SJIMMHHHPOBAHUS): ACTHAPUPOBAHUE ATKAHOB, JIETHIpATallus CIIUPTOB,
JIETUIPOXIOPUPOBAHUE HA PUMEPE rAIOre€HATKAHOB. [IoHATHE O KPEKMHTE AJIKAHOB M IENOJUMEPHU3aLIHs TOJIMMEPOB. Peakiins n3oMepu3ainm.

['OMOMMTHYECKUI U TETEPOJUTUYECKUN pa3phIiB KOBAJEHTHON XWMHUYECKOW CBSI3U; 0Opa30BaHUE KOBAJICHTHOMW CBS3M IO JOHOPHO-AKIENITOPHOMY
Mexanu3my. [lonstue o Hykiaeodune u snextpodue.



Tema 3. Yeneeooopoowt. (18 u)

[Tonsatue o6 yrieBonmoponax. IIpupoaHble UCTOUHUKK YrieBoaopoaoB. HedTh u ee mpombinuieHHas nepepadboTka. dpakiuoHHas MeperoHka,
TEPMUYECKUN U KaTaJUTUUECKUN KpeKUHT. [Ipupoanblii ra3, ero cocraB U NpakTUYECKOE ucIonb3oBanue. KaMmeHnHbli yronb. KokcoBaHne KaMEHHOIO
YIS,

Anxansi. 'omonorudeckuii psa u odmas popmyia ankaHoB. CTpoeHHe MOJIEKYJIBI METaHA U APYTUX allkaHOB. M3omMepus 1 HOMEHKIIaTypa ajJKaHOB.
du3nyecKkue 1 XMMUYECKHUE CBOICTBA aJIKaHOB: PEAKIIMU 3aMELLEHUS,

FOPEHHUE AJIKAHOB B PA3JIMYHBIX YCIOBUSX, TEPMUUYECKOE paA3JIOKEHUE aJKaHOB, M30Mepu3auus ajkaHoB. [IpuMeHeHue ankaHoB. MexaHu3M
peakuuy paguKaJbHOTO 3aMEILEHUs, €ro CTaIuu. [IpakTHyeckoe MCIOJIB30BaHUE 3HAHUN O MEXaHMU3ME
(cBOOOIHOpAMKATBHOM) PEAKIIMU B IIPAaBUJIaX TEXHUKHU O€30M1aCHOCTU B OBITY M Ha Mpou3BojcTBE. [IpoMblIeHHbIE CITOCOOBI MOTYYSHHS: KPEKUHT
aJIKaHOB, (PpaKIIOHHAS ITEpPEeroHKa He(TH.

Anxenvi. I'omonorudeckuii psn u odmas Gopmyna ankeHoB. CTpoeHHe MOJIEKYJIbI 3TUIICHA U JPYTUX AIKEHOB. MI30Mepus alkeHOB: CTPYKTYpHas U
npocTtpaHcTBeHHas. HomeHkmarypa U (u3nyeckre CBOWCTBAa alkeHOB. [loimydeHHe STHIICHOBBIX YIJICBOJOPOIOB M3 AJIKAHOB, I'aJOrCHAIKAHOB,
cnupToB. Peaknum mnpucoenuHeHus (TUAPUPOBAHUE, TUAPOTAJOTEHUPOBAHWE, TaJIOrCHUpPOBAHHE, THApaTanus). Peakuuu OKHUCIEHUS U
MOJMMEpU3alNH AIKEHOB. [I[puMeHeHne aIkeHOB Ha OCHOBE UX CBOWCTB

Pemenne pacueTHbIX 3a7ja4 HA YCTAaHOBIIEHUE XUMUYECKOUM (POPMYIIBI BEIIECTBA 10 MACCOBBIM JIOJISIM JIEMEHTOB.

Anxunvl. Tomonmoruueckuit psig ankuHoB. OOmas dopmyna. CTpoeHue MOJEKYIbl aleTWwieHa U JAPYIHX aJKuHOB. M3omepus amkuHOB.
Homenknarypa aneTuineHoBbIX yrieBo1opoaoB. [lomyuenne ankuHOB: METaHOBBIN U KapOUAHbIN criocoObl. Du3nueckue CBONCTBA aIKMHOB. Peakiiun
MIPUCOEANHEHUS: TaJOreHUpOBaHUE, TMAPUPOBAHKE, THporaloreHupoBanue, ruapatanus (peakuus Kydeposa). /umepusanus u  Tpumepusanus
ankuHoB. Oxucnenue. IlpuMeHeHne alKMHOB.

/{uenvi. CTpo€HHE MOJIEKYJI, U30MEPUS U HOMEHKJIaTypa ajkaaueHoB. Pu3nueckrue CBOMCTBA, B3aWMHOE PACIOJIOKEHUE MU-CBS3EH B MOJIEKYJIax
aJIKaJUEHOB: KyMYJIMPOBAaHHOE, CONPSKEHHOE, N30JIUpOoBaHHOE. OCOOEHHOCTH CTPOEHHUS CONPSKEHHBIX AJKaIUCHOB, X MOIyYeHHE.

AHamorusi B XMMHYECKHUX CBOMCTBaX aJKEHOB M aykaaueHoB. [lomumepusanust ankaaueHoB. HarypadbHbIE W CHHTETUYECKMM KaydyKH.
Bynkanunzanus kaydyka. Pesuna. Pabotsl C.B.JIebeneBa, 0coOeHHOCTH peakifii MPUCOETUHEHUS K allKalueHaM C CONPSKEHHBIMH MU-CBSI35SMHU.

[[uxnoankanvl. I'omonoruyeckuii psg u odmas Qopmyna nukinoankanoB. Hanpsokenne nukina B CsHe , C4Hg, CsHio , xondopmanuu CeHio,
M30MepHs [IUKIIOATIKAHOB («I10 CKEJEeTy», IIUC -, TPaHC-, MeXKIaccoBast). XMMHUYECKHE CBOMCTBA IIUKIIOAIKAHOB: TOPEHHE, PA3I0KEHHE, PAUKAIBHOE
3amenienne, nzomepusaius. Ocodble CBONCTBA UKIIONPONAaHa U IIUKIO0yTaHa.

Apenvi. beH3zon kak mpezacTtaBuTenb apeHoB. CTpoeHue MoJeKysbl OeH30Ia, conpsbkeHue nu-cBszel. [lomydyenne apenoB. dusnyeckue cBoicTBa
O6enszona. Peakuuu 31eKTpodUIBHOIO 3aMelleHUsi C ydacTueM O€H30Jla: TaJIoTeHHPOBAaHME, HUTPOBAaHWE, alkuwiupoBanue. OpHeHTaUUs MpU
3JIeKTPO(MIbHOM 3aMelieHnu. Peakiinu O0KoBBIX enel ankuiaden30s10B. CriocoOs! nomydeHus. [IpuMenenne 6eH30a 1 €ro ToMOJI0TOB.

Pemenue pacueTHbIX 3aa4 Ha BBIBOJ (JOPMYJT OPraHMUYECKUX BEIIECTB IO MACCOBBIM JOJISM U 110 MPOAYKTaM CTOPAHHUS.

JdemoncTpanuu. ['openue stuineHa. OTHOIIEHHE BEIIECTB K pacTBOpaM IlepMaHraHatra Kajius U OpomHO# Boje. OmpereneHHe KauyecTBEHHOTO
cocTaBa MeTaHa U ATHJIEHA IO MPOyKTaM rOpeHUsl.

JlaGopaTopuble ombIThl. 1.M3roToBneHue Mojeneil yrieBOAOPOAOB M HUX TaJOr€HIPOM3BOAHBIX.2.O3HAKOMJICHHE C MPOAYKTaMH HE(PTH,
KaMEHHOTO YIS M MPOJIyKTaMH HX mepepaboTku. 3.O0HapykeHHEe B KEepOCHMHE HempeleNbHbIX coenuHeHui. 4. O3HakoMieHHe ¢ oOpa3uaMu
Kay4yKOB, Pe3UHBI U H00HMTA.



Tema 4. Kucnopoocooeprcawmue coeounenusn. (17 u)

Cnupmei. CocTtaB U Kiaccu(ukanus CnupToB (IO XapakTepy YrieBOAOPOAHOTO paJHKalia M 10 aTOMHOCTH), HOMEHKIaTypa. Vi3omepusi cnupToB
(Mo0XkeHne THIPOKCUIIBHBIX TPYII, MEXKKIACCOBasi, KyrJIEPOIHOTO CcKeneTay). @u3nueckue CBOMCTBA CIIUPTOB, X MOIyYeHHE. MeXMoeKysipHas
BOJIOpoiHAs CBsI3b. OCOOEHHOCTH SJIEKTPOHHOTO CTPOSHHSI MOJIEKYJ CIUPTOB. XMMHYECKHE CBOWCTBA CIUPTOB, OOYCIIOBIEHHBIC HATUYHMEM B
MOJIEKYJIaX THUAPOKCOTPYII: 0O0pa3oBaHHE aJKOTOJSATOB, B3aUMOJIECHCTBUE C TaJOr€HOBOJOPOJIAMHU, MEXMOJEKYJIApHAs U BHYTPH MOJIEKYISIpHAs
aeruaparanus, sTepudukanus, OKUCICHUE U ACTHAPHUPOBaHNE CIUPTOB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CITUPTOB. KauecTBeHHas peakuus Ha
MHOT0aTOMHBIE CIIUPTHI. BaxkHelne npeacTaBUTeN CIUPTOB: METAHOJI, 3TAHOJ, ATHIICHIJIUKOJIb, MHLEepUH. PU3N0IOrHYecKoe IeHCTBUE METaHOIIA
U 3TaHosa. PaccMoTpeHre MEXaHM3MOB XUMUYECKUX PEAKLU.

@enonvt. CTpoeHue, u3oMepus, HOMEHKIaTypa (eHos0B, uX (pu3nueckue CBOWCTBA U MONTy4YeHHE. XUMUYECKue CBOIcTBa (eHonoB. KuciotHbie
cBolicTBa. B3anMHOe BIHMsSHME aTOMOB W TPYII B MOJIEKyJaX OpPraHWYECKHX BemlecTB Ha mnpumepe ¢enona. [lonmukonneHcauus ¢eHona c
dopmanbaeruioM. Kauectsennas peakius Ha Genon. [Ipumenenne penona. MHoroaroMasie ()€HOIBI.

JdemoncTpauuu. Brienenue Bogopoaa u3 3TWIOBOro crnupta. CpaBHEHHE CBOWCTB CIIMPTOB B TOMOJIOTHYECKOM pPsiAy (pacTBOPUMOCTH B BOJIE,
ropeHue, B3aUMOJICHCTBUE C HaTpueM). B3aumonelictBue rnuiepuHa ¢ HatpueM. [lomydenue cinoxHbIx 3QupoB. KauecTBeHHas peakius Ha
MHOTroaToMHbIe cnupThl. KauecTBenHas peakiust Ha denou (¢ xmopuaom xkenesa (111), PactBopumocts henomna B Boje nmpu pa3inuHON TeMIiepaType.
Britecuenue enona uz @eHomnsATa HATPUS YrOIbHON KHCIOTOH.

JlaGopaTopHble onbIThI. 1. PacTBOpeHne ranmneprHa B BoJe U peakuus ero ¢ ruapokcuaom meau (11). Bzaumoneiicteue ¢penona ¢ 6pomMHOI Bogon
U C pacCTBOPOM IIENOYH.

Anvoecudvr u_xemonwl. Kinaccudukanus, CTpoeHHe MX MOJEKYJ, U30Mepus U HoMeHKiaTtypa. OcoOEHHOCTH CTPOEHHUS KapOOHMIBHOM TpyMIIbI.
®dusnyeckue cBoiicTBa (opManbAerHaa W €ro romMojoroB. XHMHUYECKHE CBOWCTBA allbJIETMJIOB, OOYCJIOBJIEHHBIE HAJIMYUEM B MOJEKYJe
KapOOHMJIBHOM TPYIIBI aTOMOB (TMIPHUPOBAaHUE, OKUCIIEHHNE aMMHauyHbIMU pacTBOpaMM okcujaa cepedpa u ruapokcuna meau (11)). KauectBennsie
peakuuu Ha anpAeruabl. Peakius nonukoHaeHcauu ¢pexona ¢ popmanpaerugom. OcoOEHHOCTH CTPOEHHUS U XUMHUYECKHX CBOMCTB KETOHOB.
JemoncTpanum. Peakius «cepeOpsHOTO 3epKaiay.
JlaboparopHble onbIThbl. KauecTBeHHBbIC pEakiMK Ha albJeTHIbl (C aMMHUAYHBIMH PAacTBOpaMH OKcuaa cepedpa u ruapokcuaom memau (11)).
Oxwucnenue cnupra B anbaerusl. [lonyuenue u cBoiicTBa KapOOHOBBIX KUCIOT.

Kapbonosvie kucromur. CtpoeHne MojeKkyn KapOOHOBBIX KHCIOT U KapOOKCWiIbHOHM rpymmbl. Kiaccudukanus m HOMEHKIaTypa KapOOHOBBIX
KHCHoT. Pu3nyeckue cBOMCTBA KapOOHOBBIX KHUCIOT U UX 3aBUCUMOCTb OT CTpOeHHs MojeKys. KapOoHoBbIe KHCIOTHI B Ipupojie. buonornueckas
poib KapOOHOBBIX KHCHIOT. OOIIMEe CBOMCTBa HEOPraHMYECKHMX M OPraHUYECKUX KHUCIOT (B3aUMOJEMCTBHE C METaljlaMM, OKCHUIAMHU METAaJJIOB,
OCHOBaHUSIMH, COJISIMHU). BiusiHue yriieBoJOpOIHOTO pajauKaia Ha CHIy KapOOHOBOM KuciOThl. Peakius stepudukanuu, yclioBusi €€ MpPOBEIEHU .
O/HOOCHOBHBIE U MHOTOOCHOBHBIE, HETIpeiebHbIe KapOOHOBbIE KUCIOTh. OTeNbHbIE MPEACTABUTENN KUCIIOT.

Cnoorcnvle 2¢pupvr. CTpoeHHE CIOXKHBIX 3(PUPOB, M30MepUsi (MEXKKIAccoBas U «yIJIEpOJHOro ckeneray»). HoMeHkaTypa CIOXKHBIX 3(QUPOB.
OOpaTuMOCTh peakiuy TepUpUKAILNU, THAPOIU3 CIOKHBIX 3pHpoB. PaBHOBecHe peakuuu: 3TepuuKanvu- ruAposan3a; (HakTopsl BIMSIONIUE HA
TUIPOJIU3.

Kupwl - crnoxxHble >QUphl TIUIepuHa U KapOOHOBBIX KUCIOT. CocTaB M CTpoeHHE MOJeKys kupoB. Knaccudukamus xupoB. OMbLIEHHE KUPOB,
nojiydyeHue mMbuia. Mpta, 0OBbsICHEHHE UX MOIOIIUX CBOWCTB. XKupbl B pupoae. buonornyeckast ¢pynkius xupos. [Tousarue 06 CMC. O6bsacHeHne
MorouxX cBoiicTB Mbuta 1 CMC.

JeMoHcTpanuu. XuMHUYECKHE CBOMCTBA YKCYCHOM M MypaBbHHOM KUcHOT. [Tomydenue cioxuoro 3¢upa. Komnekuus maces.




JlaboparopHbie onbIThl. PacTBOpUMOCTh KUPOB. Jl0Ka3aTeNbCTBO HEMPEAEIBbHOIO Xapakrepa KUIKOro kupa. OMbuieHHe XUpoB. CpaBHEHUE
cBoiicTtB mbuia U CMC.

Tema 5. Yznesoowt. (7 u)

OrtuMoliorus Ha3BaHus Kiacca. MoHo-, au- u nonucaxapusl. [lpencraBurenu kaxaoi rpynmnsl. buonornyeckas posb yrieBogaos. Mx 3HaueHue B
KM3HH YeJIOBEeKa U O0IIeCcTBa.

Monocaxapuowl. Ux xnaccudukanus. ['exco3sl 1 ux npeacraButenu. [moko3a, ee pusmueckue CBOMCTBA, CTPOCHUE MOJIEKYJbl. PaBHOBecHs B
pacTBOpe TIIIIOKO3bl. 3aBUCHUMOCTh XHMHUYECKUX CBOMCTB IUIIOKO3bl OT CTPOEHHUS MOJIEKyiabl. B3aumopeiicrBue c¢ rugpoxcugom meau(ll) mpu
KOMHATHOW TemIrepaType M HarpeBaHuu, STepudukaius, peakius «cepeOpsHOro 3epkana», ruapupoBaHue. Peakuuu OpoXKeHHS TIIIOKO3bI:
CIIMPTOBOI'0, MOJIOYHOKHUCIIOrO. ['1It0K03a B npupone. buosornueckas poib ritoKo3bl. [I[puMeHeHne TII0K03bl Ha OCHOBE €€ CBOMCTB. PpyKTO3a KAk
u3oMep roK03bl. CpaBHEHUS CTPOCHHS MOJIEKYJ M XUMUYECKUX CBOMCTB IITIOKO3HI U (ppykTo3bl. DpyKTO3a B MIPUPOE U €€ OUOIOrHUecKas poJib.

Jucaxapudwi. Ctpoenue, obmas dopmyna u npencraButenu. Caxaposa, JIakKTO3a, MajabTo3a, UX CTPOCHHE M OHWOJIOTHYECKas poJib. [ maposms
nucaxapuioB. [IpoMbllIUIeHHOE MOTy4YeHHe caxapo3bl U3 MPUPOIHOTO ChIPbSI. Ionucaxapudwvr. OOmas Gpopmyna U MpeaCTaBUTEINU:
JNEKCTPUHBI U TIMKOTEH, Kpaxmall, 11eJUII0JI03a (CpaBHUTENIbHAsA XapakTepuctuka). du3nueckue CBOWCTBA MOJIMCAXapUIOB. XUMUYECKUE CBOMCTBA
nonucaxapunos. ['uaponus nonucaxapuaos. KauectBennas peakius Ha kpaxmain. [lonucaxapuasl B mpupoje, ux ouonorudeckas poib. [Ipumenenue
II0JINCAaXapUI0B Ha OCHOBAaHUU UX CBOMCTB (BoJOKHa). IloHATHE 00 MCKYCCTBEHHBIX BOJOKHAX. B3auMozeiicTBHe LIEII0I03bl ¢ HEOPTaHUYECKUMU U
KapOOHOBBIMU KHCIIOTaMU - 00pa30BaHUE CIOXKHBIX 3(UPOB.

Jemonctpanun. B3aumoneiictBue rimoko3sl ¢ ruapokcugom meau(ll) 6e3 HarpeBanust U mpu HarpeBaHuUU. Peakimsi «cepeOpsHOro 3epkajay
TIIIOKO3BL. ['Maponu3 caxaposbl, LEJUTI0JI03bl U Kpaxmana. Komiekius BOIOKOH.

JlabopaTopHble onbIThl. B3anMopeiicTBue rimoko3sl U caxaposbl ¢ rugpokcugom meau(ll). BzaumoneiictBue kpaxmana c¢ Homom. OO6pasisl
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

Tema 6. A3o0mocooeprcauiue coeounenus. (7 u)

Amunwvl. Onpenenenrie amMmuHoB. CTpoenue amuHOB. Knaccuduxarus, uzomepuss 1 HOMEHKJIaTypa aMHUHOB. AJM(aTHYECKUE U apOMaTUUYECKUE
amMuHbl. AHWIMH. [lonyyeHre aMUHOB: aJKIJIMPOBaHHWE aMMHaKa, BOCCTAHOBIIEHWE HUTpOCOeAMHEeHM (peakuusi 3uHMHA). Ou3ndeckue CBONCTBA
aMUHOB. XMMHYECKHE CBOWCTBA aMHUHOB: B3aWMOJICHCTBHUE C KUCIOTaMH W BOJON. OCHOBHOCTh aMHUHOB. ['OMOJOTHYECKUN PAJl apOMATHYECKUX
aMHHOB. B3anMHOe BIHsIHHE aTOMOB B MOJIEKylaX Ha MpUMepe aMMHUaka, anu(aTHUYeCKUX W apoMaTHYeCKUX aMHHOB; aHWIWHA, OCH307a U
HUTPOOEH30171a.

Amunokucnomsi. CocTaB U CTPOCHHE MOJIEKYJI aMUHOKHCIIOT, U30MEpHUHU. J|BOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHUCIOT H €€
NpUYUHBL. B3auMopaeiicTBHe aMHUHOKHCIOT C OCHOBAaHUSAMH, OOpa3oBaHUE CIOXKHBIX 3(UpoB. BzammonelcTBHe aMHUHOKHCIOT C CHIBHBIMH
kucnoramu. OO6pazoBaHue BHYTPUMOJCKYISIPHBIX COei. Peakius monuKoHIeHCall aMUHOKHUCIIOT.

benku - npuponueie 6mononumepsl. [lenTuanas rpynmna aToMoB W menTuaHas cBs3b. [lentunbl. benku. IlepBuunas, BTOpuYHAass U TpeTHUIHAS
CTPYKTYpHI O€KOB. XUMUYECKUE CBOWCTBA OENKOB: TOpEHHE, NeHATYpallHsl, THAPOIU3, KaYeCTBEHHbIE peakinu. buonorndeckne QyHKIUMU OEIKOB.
3naueHue OenkoB. UeTBepTHUHAs CTPyKTypa O€IKOB Kak arperanus OENKOBBIX M HEOENIKOBBIX Moyiekyid. [nmobambHas mpobiema OGenKoBOro




rojoganuss u nytu ee pemenud. Ilonstue JIHK m PHK. Ilonstne o HykneoTuae, NMMPUMUAMHOBBIX U IYPUHOBBIX OCHOBaHHUAX. [lepBuunas,
BrOopuuHas u TpernuHas crpykrypsl JJHK. buonornyeckas pons JJHK u PHK. I'ennas nmxenepus u OMOTEXHOJIOTHUSI.

JemoncTpanun. OnbITEl ¢ METUJIAMHUHOM: FOpPEHHE, LIEIOYHbIE CBOMCTBA pacTBopa. OOpazoBanue cojieil. B3anMopeilicTBue aHUIMHA C COJSTHOM
KUCIOTOW U ¢ OpoMHON Bomoil. Okpacka TKaHM aHWJIMHOBBIM KpacuTeneM. Jloka3aTenbCTBO Halnuusa (PYHKIHMOHAJIBHBIX TPYII B pPacTBOpax
aMMHOKUCIIOT. PacTBopeHue u ocaxaenue 6enkoB. [lenarypanus 6enkoB. Komiekuus «BosokHay.

JlaGopaTopublie onbIThl. 1.00pa3ipl CHHTETHUECKUX BOJOKOH. 2. PacTtBopenmue OenkoB B Bozae. Koarymsamms sxematuHa criuprom. 3.1[BeTHbie
peakmnuu 6enkoB. 4.00HapyxeHHe OeKka B MOJIOKE.

Tema 7. Buonocuuecku akmuenvle éeuwjecmea. (4 u)

[Tonsitue o BuTamunax. Mx knaccuduxamus u oboznauenue. [Ipodunakrrka aBUTaMUHO30B.

[lonatue o QepmeHTax Kak O OWOJIOTHYECKHX KaTalu3aTopax OenxoBod mnpupoabl. OCOOEHHOCTHM CTPOCHHSI W CBOWCTB B CPaBHEHHUU C
HEOPraHMYECKUMHU KaTallM3aTopaMu. 3HAueHHE B OHOJOTMM U IMpUMEHEeHHe B MpombliuieHHocTH. Knaccudukanusa ¢epmentoB. OcoOeHHOCTH
CTPOCHUS M CBOMCTB ()EPMEHTOB: CEIEKTUBHOCTH M 3()(HEKTUBHOCTH.

[TonsiTrie 0 ropMOHaX Kak OMOJIOTUYECKU aKTUBHBIX BEIIECTBAX, BHITOJIHSAIOMINX SHJOKPUHHYIO PETYIISINH, )KU3HEACATEIIbHOCTH OPTaHU3MOB.

[TonsaTne o nexapcTBax Kak XMMHOTEPANIEBTHUECKUX Tperaparax. [ pymisl IekapcTB: cyabhaMuIbl, aHTHOMOTHKH, acIUpHH. be3omnacHble crioco0b!
MPUMEHEHUS JIEKApPCTBEHHBIX (OPM.

TemaTnyeckoe niianHupoBaHue ypoxkos xumuu 10 kiacc, 68 yacos, 2 yaca B HeJ1eJ110.

Tema KoanuyecTBo TpeGoBanus K YPOBHIO IOATOTOBKH
4acos
Brenenue 4 3namb: TOHATUS: TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, BEIIeCTBA MOJIEKYJISAPHOTO U

HEMOJIEKYJISIPHOTO CTPOEHHSI, YTIIEPOIHBIN CKelleT, PyHKIMOHAIbHAas TpyIIa, TOMOJIOTHS.
3Hamb: TEOPUIO CTPOCHUSI OPTaHUYECKUX COCIUHEHHM.

Ha3zvieams: ocHoBHBIE nonoxeHust TXC opranndeckux coenquHenuii A.M.bytneposa.
Onpedensams: TOMOJIOTH U U30MEPBI, MPUHAAJIEKHOCTD BEILIECTB K COOTBETCTBYIOIIEMY KJIAcCy.
ObvscHamb: CyIHOCTH OCHOBHBIX TosioxkeHuit TXC.

TOMOJIOT'H
3namb: TOHITHUS: aTOM, aTOMHBIC Op6I/ITaJ'II/I.

XHUMHYECKOM CBS3H. r1/16p1/11:[1/13au1/1${ Op6PIT3.J'ICI>i, MPOCTPAHCTBECHHOC CTPOCHUEC MOJICKYIIL.

IPUPOJY M CITOCOOBI 00pa30BaHUsl XMMUYECKOH CBS3H.

CrpoeHnue OpraHUYECKUX 7 3Hamb: TIOHATHUS: YTIIEPOIHBIN CKeeT.

Ymemn: OnpeaAcCiIsITb BAJICHTHOCTb U CTCIICHB OKHCJICHHUA XUMHYCECKUX DJJICMCEHTOB, U30MCpPbBI U

Ymems: ompenenartp TUN XUMHUYECKOH CBS3H, OOBSCHATH MNPUPOLY M CIOCOOBI 0Opa30BaHUSA

Ymemn: OIPECACIIATh THUII XHUMHYISCKOM CBsA3H, IPOCTPAHCTBECHHOC CTPOCHUE MOJICKYII, OOBACHATH

COCIUHEHMH. Ymemn: ONpeACIIsITb MPUHAMJICIKHOCTD BCIICCTBA K PA3JIMYHBIM  KJIacCaM  OpTraHUYCCKUX

110 ((TpHBHaHLHOﬁ)) n MC)K,HYHapO,Z[HOf/'I HOMCHKIJIATypE

coequHeHn. Ymems: n3006paxarb CTPYKTYpHbIE (POPMYJIbI BEIIECTB U30MEPOB, Ha3bIBaTh N30MEPHI




2. Peakuuu opraHMYecKMX COCAUHEHHIM.

3nams. MOHATHE: OCHOBHBIE TUIIBI PEAKLIMM B OPraHUYECKOM XMMMH: PEAKIIUN — TaJOr€HUPOBAHUE,
TMAPUPOBAHUE, TMAPOTAJIOTCHUPOBAHKE, IIOJIMMEPU3alusa. JETHAPUPOBAHME, JIETMApaTalys,
KPEKMHT, U30MEpHU3aLusl.

Ymemuw: onpenenars TUIIBI XMMUYECKHUX PEAKIIMA B OPraHM4eCKON XUMHUH.

3. YrneBogopoasl. 17 3namyb: TOHATHUS: pagvKall, aTOMHBIE OpOWUTanu, THOpuUAM3anus OpOHUTajel, MPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJl aJIKaHOB, YIJEPOAHBIH CKENeT, TOMOJIOTUS, CTPYKTYpHas H30Mepus,
KJ1acCU()UKALMIO M HOMEHKIIATYPY aJIKaHOB.

Ymemuw: Ha3bIBATh alIKaHbI, ONPEAETATh BaJICHTHOCTh, CTETIEHb OKUCIICHUS, TUII XUMUYECKOU CBSI3HU,
MIPOCTPAHCTBEHHOE CTPOCHUE, U30MEPHL, TOMOJIOTH [loHUMams: OCHOBHBIE TUIIBI PEAKLIUI aJTKaHOB.
Ymemuw: onpenensTb TUIBI XUMUYECKUX PEAKIUi aKaHOB, XapaKTEpHU30BaTh CTPOCHHE U CBOMCTBA
YTIIEBOIOPOIOB, OOBSICHATH MPUPOTY U CIIOCOOBI 00pa30BaHUS XMMHYECKOH CBSI3H,

3Hamyb: BeliecTBa U MaTEpUaIbl, IIUPOKO UCIIOIb3YEMBIE B IPAKTUKE: YTIEBOIOPOIbI.

Ymemsb: Ha3pIBaTh aJKEHBI 1O «TPUBHAIBHOW» W MEXKIYHAPOJHOH HOMEHKJIATYpE, OINPEACIATH
MIPOCTPAHCTBEHHOE CTPOEHUE AalKEHOB, HM30MEpPhl M TOMOJIOTH, XapaKTEepH30BaThb CTPOCHUE U
CBOMCTBA aJIKECHOB.

OnpenensTh TUIBI pEaKuii AIKEHOB, XapaKTepPH30BaTh CBONCTBA AJIKEHOB.

3namo: MoHATHS: THOpHIU3AIM OpOUTAJeH, TPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJIBI alleTHIICHA,
YIJIEPOAHBIIN CKENEeT, TOMOJIOTHS, CTPYKTYpHas u3oMepusi, GyHKIIMOHAIbHAs TPpyIa.

Ymems: Ha3pIBaTh ANKWUHBI 10 «TPUBHAIBHON» M MEXIYHApOIHOW HOMEHKIIAType, ONPEAeIsTh
MIPOCTPAHCTBEHHOE CTPOEHUE aJKWHOB, M30MEPHl U TOMOJIOTH, XapaKTepU30BaTh CTPOEHUE U
CBOICTBA aJIKHHOB.

3Hamb: OCHOBHBIE TUIBI PEAKIINA, XapaKTePHBIX JUIsl aTKMHOB, MEXaHU3MBI PEaKIIUi.

Vmems: ompenensTe XapakTep B3aMMHOTO BIMSHHUS B MOJIEKYJIaX, THI PEaKIUH, OOBSICHATH
3aBHCHUMOCTh PEaKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT CTPOSHUS UX MOJEKYIIBI.

4. Kucnopojcoaepkaiiiue COoeInHEHUs. 17 3uamv/nonumams

-Xumuueckue nonamus: QyHKIIMOHAIBbHAS TPYIINA CIIUPTOB;

-eeujecmea: STaHON, PU3NOIOTUYECKOE NEHCTBIE Ha OPTraHU3M METAHOJIA U ATAHOJA;

Ymerhb

-HA3bl16aMb CTINPTHI M0 «TPUBUAJILHON» UM MEXIYHAPOJIHONW HOMEHKIIATYPE;

-onpeodenamsp NMPUHAJISKHOCTD BEIECTB K Klaccy Yuems

-Xapakmepu3zoeams CTPOCHUE U XUMHYECKUE CBOICTBA CIIUPTOB;

-00bACHAMb 3aBUCUMOCTH CBOMCTB CITUPTOB OT UX COCTaBa U CTPOCHMUSI CITUPTOB

3nams.: TOHATHA: TPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYM, (DYHKIMOHANIbHAS TPYIa, TOMOJIOTHS,
CTPYKTYpHasi U30MepHsi, OCHOBHBIC TUIIBI PEAKITNH, BEIIECTBA, UCIIOJIb3yEMbIE B MMPAKTHKE — (DEHOT.
Ymems: Ha3pIBaTh BELIECTBA, ONPEAEIATh XapaKTEPUCTUKY CPEAbl B BOJHOM PAaCTBOPE, U30MEPHI,
TOMOJIOTH, XapaKTep B3aWMHOIO BIIHMSHHUS aTOMOB B MOJICKYJIC, THUIBl XHMHYECKUX PEaKIUH,
XapaKTepu30BaTh CTPOCHHE U CBOWCTB (DEHONIOB, OOBSICHITH 3aBHUCHMOCTh pPEaKIIMOHHOU
CITOCOOHOCTH OPTaHUYECKUX COCTMHEHUM OT CTPOEHUS UX MOJICKYJI.




3namy MIIUPOKO UCTIOIb3yEeMbIE B PAKTUKE — OPTaHUYECKUE KUCIIOTHI.

VYMeTh XapakTepH30BaTh CTPOCHHE W CBOIMCTBA KapOOHOBBIX KHCIIOT, BHIIOJIHSITH SKCIEPUMEHT IO
HOJTY4EHHIO KapOOHOBBIX KUCIIOT. Ymems

-Ha3b16amb CIOXKHBIC 3(QUPHI [0 «TPUBHATBHOI» HIIM MEKIYHAPOAHOH HOMEHKIIAType
-onpedenamsp NPUHAICKHOCTD BEIIECTB K KJIACCY CIIOKHBIX 3(hUpoB

5. Vruesonsl.

Ymemb: Ha3bIBaTh MOHOCAXAPHU/bI, ONPENEINIATh IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl, H30MEPHI,
TOMOJIOTH, XapaKTEpHU30BaTh CTPOCHHE M CBOWCTB MOHOCAXapuI0B 110 MEXAYHapOIHOU
HOMEHKJIaType.

3namy: TOHATUE — TUAPOIIN3, TUIIBI XUMUYECKUX PEAKIIUH.

6. A3oTcojaepiKalue COCAMHCHHUS.

3namy: MOHATHA: paguKal, (yHKINOHATIbHAS IPYIIA, TOMOJIOTHS,

KJIacCH(PUKALUIO HOMEHKJIATYPy aMHHOB, BEIIECTBA, IMPOKO HCIOIb3YEMbIE B IPAKTHKE.

Ymemuy: onIpeensaTh XapakTep B3aUMHOTO BIMSHHS aTOMOB B MOJICKYJIE, XapaKTepHU30BaTh
CTPOCHHE M CBOWCTBAa aMHUHOB,

3namy: TOHATHS: NOH, KUCIIOTHO — OCHOBHBIE PEAKIIMU B BOJHBIX PacTBOpaX, QyHKIMOHAIbHAS
rpymIa, TOMOJIOTHS, CTPYKTYPHAs! U30MEPHSL, TUITbl XUMHUYECKHX PEaKLUil

Ymemb: Ha3pIBaTh aMHHOKHUCIIOTHI 110 «TPUBUAIBHOI» HOMEHKIATYpE, OMPEACIATh 3apsii HOHOB,
XapakTep Cpelbl B BOJXHOM PacTBOPE, H30MEPHI, TOMOJIOTH, XapaKTEePU30BaTh CTPOCHUE U CBOWCTBA
AMHHOKHCIIOT.

7. Bbuonornyecku

COCAMHCHUS.

AKTHUBHBIC

Ymemsb: wmcnonp3oBaTh MPHUOOPETEHHBIE 3HAHUS W YMEHHS B MPAKTUYECKOW NEATEIbHOCTH U
MMOBCEIHCBHON JKM3HHM MJIs: O€30MacHOi paboOThI C BeHmECTBAMU B OBITY, Ha IPOHU3BOJICTBE,
ompeeNeHus] BO3MOKHOCTH TMPOTEKAHHUS] XUMHYECKHX MPEBpAICHH B Pa3iMYHBIX YCIOBHS HX
OIICHKU WX TOCJIEJICTBHM, pacro3HaBaHUs U UACHTHU(UKAIMN BAXKHEUIINX BEIIECTB, KPUTHUUECKOU
OIIEHKH JIOCTOBEPHOCTH MH(OPMAIUH, MOCTYNAIONIEH U3 pa3TUYHBIX HCTOYHUKOB.

8. TloBTopeHue.

Kanenpapno-remaTndeckoe miianuposanue, xumns 10 kiaacc, 68 yacos, 2 yaca B HegeJI10.

[ara
No Tema ypoka
n/n [Inanupyemsble pe3ynbTaThbl
(Tun ypoka) OCBOEHMS MaTepHaiia
1 2 7
1. | Ilpenmer opraHu4ecKONH XUMHH. YMeTh XapakTepu3oBaTb OCOOEHHOCTHM  OPraHMYEeCKHX COETUHEHHI.
IIPUBOJUTH IPUMEPBI OPrAHUYECKUX COEANHEHNN
2 OCHOBHBIE  TIOJIO)KEHUSI  TEOPUM  CTPOEHMS]  OPraHMYECKUX | 3HaTb OCHOBHBIE IIOJIOXKEHHMSI TEOPHUM CTPOEHHMS  OPraHMYECKHUX




COEIUHEHMI.
VYpok u3ydeHus U NEPBUYHOTO 3aKPETICHUSI HOBBIX 3HAHUHN

COCIMHECHUM.

YMers OOBSACHATH MOHATUSA: BAJIEHTHOCTb, XMMHUYECKOE CTPOEHHE,
YTIIEPOJIHBIN CKEJIET,

CTPYKTypHasi H30Mepus, (QOPMYyJIbl MOJIEKYJISpPHbIE U CTPYKTYpHBIE,
TOMOJIOTH, U30MEPbI

3. | Ctpoenue aToma yriepoja. 3HaTh CTpOEHHE aTOMa YIJIeposa, S, P - opouTab
YMeTh COCTaBIATH 3JEKTPOHHO-Tpaduieckre GopMyiIbl aToMa yriaepoaa
B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUM.

4. | BaneHTHBIE COCTOSTHUS aTOMa YTJIepo/a. 3HaTh BAJCHTHBIE COCTOSHMS aTOMa YIJIEpoJa Ha INPUMEpPE AJIKaHOB,
QJIKECHOB, aJIKUHOB.
YMeTh onpeaisiTh TeOMETPUYECKYI0 (POpMYy MOJIEKYNI C Pa3HBIM THUIIOM
ruOpuIM3alMy aToMa yriepoja.

5-6 | Kimaccuduxarust opraHn4ecKux coeTMHEHHH. 3HaTh KIacCHU(UKALMIO OPraHWYECKHX COCAMHEHUH TI0 CTPOCHHUIO
YIJIEPOJHOIO CKelleTa (aJIKaHbl, aJIKeHbl, aJIKUHBI), KAapOOLUKINYECKHE U
TeTEePOLKINYECKIE COCTUHECHNS,
KJIaCCU(DMKALMIO OPraHUYEeCKUX COCIAMHEHMH M0 (PYHKIMOHAIbHBIM
rpynmaMm: CHHPTH, (EHONBI, TPOCThIe S(PUPHI, aTbIETHIBI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOXKHBIE 3(DUPBHIL.

7. | OCHOBBI HOMEHKJIATypbhl OPraHUYECKUX COEIUMHEHUI. 3Hath HOMeHKIaTypy TpuBHaibHyto U MIOIIAK, npunnun o6pasoBanus
Ha3BaHUMU.
YMerp naBaTh HazBaHHWE TO (OpMyJe M COCTaBIATH (QOPMYIy IO
Ha3BaHUIO.

8- | M3omepus u ee BUMBIL. 3HaTh CTPYKTYPHYIO H30MEpUI0 M €€ BUJBL: YIJIEPOJHOIO CKEJeTa,

9. MIOJIOKEHMSI KPATHOM CBSI3U M (YHKLUMOHAIBHOM IPYMIIbI, MEXKIACCOBYIO.
[IpocTpaHCTBEHHYIO u3oMepusi, € BHIBL: TEOMETPHUYECKYIO H
ONTHYECKYIO.

10. | IMogroroBka K KOHTPOJIBHOH padoTe.

11. | KontposbHas pabota Nel.

12- | Tunsl XUMHUYECKUX PEAKLUN B OPraHMUECKOW XUMUHU 3HaTh peakumu: raJJoreHupOBaHUe, THJIPUPOBAHUE,

13 THIPOTaJIOTeHUPOBaHUE, TIOJTIMEPHU3AITHH, MTOJTUKOH ICHCAITNH,
JEeTUAPUPOBAHME, JAETHIpATAlMs, JIeTHApPOralloreHUPOBAHNUE, KPEKHHT,
M30MepH3aIusl.

14. | IlpupoaHble UCTOYHUKU yrieBoaopoaoB. Hedrts, mpupoaHsiii ras, | 3HaTh NPUPOAHBIE UICTOUHUKU YIIIEBOJOPOJOB — MPUPOIHBIN ra3, He(Th,

KAMEHHBIN YT OJIb.

KaMEHHBIH YTOJIb, X MPAaKTUYECKOE WCIOJIh30BaHMUE. 3HATH MPHUPOIHBIC
UCTOYHHUKH YTJIEBOJOPOJOB — He(pTh, CHOCOOBI ee mepepaboTKU:
(bpaKkIMOHHAS IEPErOHKA, WA PEKTH(DUKAIIUS

YMeTb OOBSCHATH CIOCOOBI MONyYeHHs] PEKTU(UKALMOHHBIX Ta30B,
ra3ojIMHOBOM (ppakuuu (OEH3UH), TUTPOMHOBOM, KEPACUHOBOM (paKiu,
JIM3EJIBHOTO TOIUIMBA, Ma3yTa; YMETh COCTaBJIATh ypaBHEHHE KPEKHHTa.




3HaTh Mepbl 3aLIUTHI OKpY’KAIOIIEeH cpelbl OT 3arps3HeHuss He(ThIO U
MPOTYKTAMH €€ IepepaboTKH.

15.

Ankanbl. CTpoeHHE, HOMEHKIATypa, TMOJNy4YeHHue, (QUINIECKUE
CBOMCTBA.

3HaTh  COCTaB  aJKAaHOB, TOMOJIOTHYECKUH  psAJ  IpeAelbHbIX
yTJEBOJIOPOIOB

YMeTh IPHUBOIUTH MPUMEPHI U30MEPOB AITKAHOB, COCTABIATH (POPMYIIBI
HM30MEPOB, HA3BIBATh UX 110 MEKAyHapoaHo HomeHkiatype MIOITAK

16.

Ankanbl. XuMHuueckue cBoiicta. [Ipumenenue.

3HaTh XMMHUYECKHME CBOWCTBA AQJIKaHOB HA MpUMEpE METaHa, dTaHa:
peaKuuu TOpeHHus, 3aMEIleHUs, IETHAPUPOBAHUS, OCHOBHBIE CIIOCOOBI
MOJTy4YEHUs

YMeTh COCTaBISTh YPAaBHEHHSI COOTBETCTBYIOIIMX PEaKIIHii

17.

[IpaxTuueckas padora Nel.

3HaTh KAUE€CTBEHHBIA COCTaB OPraHUYECKUX BEUIECTB. Y METh OMPEIEIATh
HaJIW4ue yriepoja 1 Boaopoa, coomoaars npasuna Th.

18.

AJIKEHBI: COCTaB, CTPOCHUE, U30MEPHsI, HOMEHKJIATypa, OJIyYCHUE

3HaTh COCTAB AJIKEHOB, TOMOJIOTHYECKUH Psijl, TOMOJIOTH, BUJIbI
M30MEPHH: CTPYKTYPHAS U30MEPHsl, U30MEPHsI MOJOKESHHS KPAaTHOM
CBSI3H, XUMHUUYECKHE CBOMCTBA AJIKCHOB:

a) peakius AeTUAPUPOBAHHUS.

0) peakius AeruapaTaliu.

B)peaKIs TUIPUPOBAHHUS.

I)peakuus ruipaTaluu.

1) peaKius raToreHupOBaHuUs

YMeTb cocTaBisATh (HOPMYJITBI H30MEPOB ATKEHOB, HA3bIBATh UX I10
HoMmeHkiatype MIOITAK, cocTaBisTh ypaBHEHHS] COOTBETCTBYIOIINX
peakuuii

19.

AnKeHbl. XUMHUYECKUE CBOVCTBA.

3HaTh OCHOBHEIC MMOJIMMEPHI, IIJIACTMACChI
VYMeTh COCTaBIATH YpaBHCHHEC pC€aKIU MMOJIMMEPHU3alINN Ha ITPUMEPE
OTHUJICHA

20.

0O0001IEHNE U CUCTEMATHU3ALIMS 3HAHUI 10 TeEMaM «AJIKAHBI) 1
«AJIKEHB

3HaTh COCTAB AJIKAaHOB, AJIKEHOB, TOMOJIOTUYECKUH psAJl, TOMOJIOTH, BUJIbI
HU30MEPHUH: CTPYKTYpHAst U30MEPHsL, U30MEPHS IOJI0KEHHS KPAaTHOU
CBA3M, XUMHYECKUE CBOMCTBA AIKAHOB, AJIKEHOB!

YMeThb cocTaBiATh (GOPMYIIBI H30MEPOB AJIKAHOB, AJIKEHOB, HAa3bIBATh UX
o HomeHkatype MIOITAK,cocTaBinsaTh ypaBHEHUS COOTBETCTBYIOLINX
peakuuii

21.

AJKHUHBI: CTpOEHHE, U30MEpHsl, HOMEHKJIaTypa, (pu3nueckue
CBOMCTBA, OJIy4CHUE

3HaTh: OnpeeeHre MOHATHI «ITUPOIIU3», «ATKHHBDY; O0IIYI0 (GOpMYITY
AJIKMHOB; ITPaBUJIa COCTABJICHNS HA3BAHUI AJIKUHOB B COOTBETCTBHH C
MEXIyHAPOAHOW HOMEHKIIATYPOU;

YMeTh: OnpeAeaTh NPUHAIEKHOCTD BEIIECTB K KIIACCy aJIKMHOB I10
CTPYKTYpPHOU (hopMyJie; XapaKTepu30BaTh OCOOCHHOCTH CTPOEHUS
QJIKUHOB(TPOIHAs CBSA3b, HE3AMKHYTas YIJIEPOIHAS LEMb); ONPEIEIISTH
M30MEPBI, COCTABIISITh CTPYKTYPHBIE OPMYJIIBI H30MEPOB, HAa3bIBATh




AJIKUHBI.

22.

AJIKVHBI: CBOMCTBA, MPUMEHEHUE

3HaTh COCTaB AIKMHOB, POPMYITy alleTHIICHA, TIOJTYyYCHUE alleTHIICHA,
XMMHAYECKHE CBOWCTBA aJIKWHOB Ha MPUMEpPE alleTHIICHA:

a) peakiys IPUCOCTHHCHUSI.

0) peakuusi TOpEHHS.

B)peakuus runpaTauu (peakius Kydeposa)

YMeTh: IPOBOUTH KAYECTBCHHBIC PEAKIIMH HA KPATHYIO
CBs13b(OTHOIIICHHUE K PACTBOPY MEpMaHraHaTa Kajius 1 OpOMHOU BOJIE),
COCTABJISATh YPABHEHUSI COOTBETCTBYIOUIMX PEAKIUI

23.

AJKaIueHsl.

3HaTh COCTAB AIKAIUCHOB (IMCHOBBIC YIIIEBOIOPO/IbI), TIOJMMEPHI,
Kay4qyKH

YMeTh COCTaBIATh YpaBHEHHsI pEaKLUii, XapaKTEPU3YIOIIUX XUMUYECKIE
CBOMCTBA aJIKaMEHOB: a)pPEaKiys raJOreHUuPOBaHUS,

0)peakius moJIMMepU3aIiu

24-
25

Apensl. bensou.

3HaTh 0OCOOEHHOCTH CTPOEHHUs OE€H30J1a U €r0 TOMOJIOTOB;
3HaTh GopMyny OeH30J1a, XUMUYECKHE CBOWCTBA:
a)peakuus JerupUpOBaHHUsL.

0) peakius rajJoreHupOBaHMs.

B)peakius HuTpoBaHus (peakius KoHosanosa)

YMeTh cOCTaBNIATh YPaBHEHUs] COOTBETCTBYIOLINX pPEeaKLUi

26

IuknoankaHsl

3HaTh TOMOJIOTHUECKUN psifi U 00Ty 0 (hOPMYITY IUKIOATKAaHOB. Y METh
COCTaBJISITh PEAKIIMH, XaPAKTEPU3YIOIINE XUMHUECKHUE CBOMCTBA.

27

[IpakTuueckas pabora
Ne 2

3HaTh XUMUYECKHE CBOMCTBA U CITOCOOBI MOJTyueHus aTuieHa. bensona.
Ymets cobmonaTh npasuia Th.

29

Pemenue 3anay Ha BbIBOA (pOpMyII.

YMmeTh onpenensaTe GopMyiibl OpraHMUYECKHUX BEIIECTB M0 COACPKAHUIO
9JIEMEHTOB U MPOAYKTaM CTOpaHUsI.

30.

O06o01enne cBeieHni 00 YIIIeBOI0POIaX.

3HaTh:

1. Knaccudukanuo yrieBoaopoaoB

a) aJKaHbl (METaH, 3TaH).

0) anKeHbI (ITUIIEH).

B) asikajiveHsl ( OytaaueH — 1,3, uzonpen).
T')aJIKUHBI (AI[EeTHIICH).

1) apeHbI (0eH3007)




2. T'omonoruueckuil psiji, TOMOJIOTH YTI€BOJI0POIOB.

2. HomeHKknaTypy yrieBoaopoaOB.

3 M3omepuio - CTPYKTYypHAst ©30MEPHsi, H30MEPHS MOJT0KEHHS KPATHOU
CBA3U.

3. XuMH4ecKue CBOMCTBA yIiIeBOAOPOIOB.

4. IlpupoaHble NCTOYHHUKH YTIEBOJAOPOJIOB.

5. [lpumeneHue yrieBogopo10B Ha OCHOBE CBOMCTB.

YMeTh NpUBOAUTH MIPUMEPHI YTIIEBOJAOPOIOB, COCTABIATH (DOPMYIIbI
M30MEpPOB, HA3bIBAThH BEILIECTBA, COCTABISATh YPABHEHUSI PEaKIIMM,
OTPa)KaroIIMX CBOMCTBA YII€BOJOPOJOB

31.

KonTpoapHas pabora No2 mo Teme «YTIeBOIOPOIBDY

32.

CnupThl:  cocTaB, CTpOe€HHME,  KiaccuuKaus,  HU30MepHs,
HOMEHKJIaTypa

3HaTh: COCTaB IPEICIIBHBIX OJHOATOMHBIX CIMPTOB, UX H30MEPHUIO U
HOMEHKJIATYpy, (OpMYJbl MpPEACTABUTENECH MpeaebHBIX OJIHOATOMHBIX
CIMPTOB: METAHOJ, TAHOJ, MOJIY4YE€HUE 3TaHOoJa OpPOXKEHHEM TIJIHOKO3BI,
ruApaTanuen JTUJICHA.
YMeTb cocTaBiATh (OPMYJIBI CHUPTOB, BBLIEIATH (YHKIHOHAIBHYIO
rpynmy, JAaBaTh Has3BaHus coupramM 1o HomeHkinarype WIOITAK,
OOBSICHATh BJIMSHHE BOJOPOJHOW CBA3M Ha (PU3MYECKHE CBOMCTBa
CIIUPTOB,

3alMChIBAaTh YPABHEHMSI pEAKLUK NIOJyYEHUs 3TAaHOJIA

33.

CaolicTBa, NOJIy4YeHHE, IPUMEHEHUE OJIHOATOMHBIX CIIMPTOB
MHOroaTroMHbIE CIIUPTHI

3HaTh XUMHYECKHE CBOIiCTBA CIHUPTOB: a)ropeHue,
O)neruaparanust  (BHYTPUMOJIEKYJISIpHass M MEXMOJIEKYJIApHas),
B)peaKIus 3aMelICHHUS,
I)peakuus OKHCIICHHUS,
N)peakuus sTepuduKaIy.
CocraB IPOCTHIX 3pupoB
YMeTb COCTaBIATh YPaBHEHUSI COOTBETCTBYIOIINX PEAKIINi

3. Co3naHue npoekTa «AJKOTOJIM3M, €ro CIEACTBUS U MPelypeKACHNE
3HaTh COCTaB MHOTOATOMHBIX CIUPTOB, MOJIEKYISIDHYIO U CTPYKTYPHYIO
dbopMyiTy TIMIEPHHA, KAUYECTBEHHYI pEaklUIl0 Ha MHOTOATOMHBIE
CTIHPTHI

YMeTh NpOBOJIUTH KaUECTBEHHBIE PEAKIIMU Ha MHOTOATOMHBIE CIIUPTHI

34.

[TpakTrueckas padota
Ne 3

3HaTh CBOMCTBA CIIUPTOB.
Ymets cobmonaTh npasuia Th.

35.

denobl.
CtpoeHnue, Gpu3NYECKUE U XUMUIECKHE CBONCTBA.

3HaTh 0 eHOJIE KaK O MPeICTaBUTEIe apOMAaTHYECKUX YTIIEBOIOPOIOB
YMeTh 00BSACHATH B3aUMHOE BIUSIHUE aTOMOB B MOJIeKyJie ()eHOla, OpTO-
W Tapa-OpUEHTUpPYIOIIee JeHcTBHE B OCH30JbHOM KOJbBIE, YMETh
3aMMChIBATh YPaBHEHHS PEaKIUN AIEKTPOPUIBHOTO 3aMEIICHUS

36.

Anpreruapl M KETOHBI: CTPOCHHME, W30MEpHsi, HOMEHKJATypa,

3HaTh: ONpEACIICHUE TOHITHS «AIbACTHUI», (U3HYECKHE CBOWCTBA




MIOJIy4EHUE

dbopManpaeruaa W areranbieruaa, MpaBUiia COCTABICHUS HA3BaHWA B
COOTBETCTBUM C MEXAYHapoi. HOMEHKJIATypoW; CHOcOObI MOJydeHUs
aJbJACTU/IOB;

YMeTh:  XapakTepu3oBaTb  OCOOCHHOCTH  CTPOEHHUS  alibJeruJIOB,
COCTaBJISITh CTPYKTYPHBIC (DOPMYIIBI H30MEPOB, Ha3bIBATh AJIbJICTHJIbI

37. | XuMHYecKHre CBOMCTBA allbAETHI0B U KETOHOB, IPUMEHEHHE 3HaTh XMMMYECKHE CBOWCTBA QJIbJETUAOB U KETOHOB, W30MEPUIO,
CTIOCOOBI TIOTYYEHHUSI.
VYMeTh 3anmuchlaTh peaklUM OKHUCIIEHMs, KayeCTBEHHbIE pEaKkLUUd Ha
QJIBJICTU/IBI, YMETh OCYIIECTBISTh LIETTOYKH PEBPALICHUN
38. | IlpakTuueckas pabora 3HaTh CBOMCTBA aJIbJICTU/IOB U KETOHOB.
Ne 4. Ymets cobmonars npasuia Th.
39- | IloBTOpCHHE.
40. | TTogroToBKa K KOHTPOJIBHOU padboTe
41. | KoHTposbHas pabota
Ne 3.
42- | KapOoHOBBIE KHUCIIOTHI: KJIacCHU(UKaIMs, HOMEHKIATypa, H30Mepus, | 3HaTh CTPOCHHE MOJIEKYJI KapOOHOBBIX KUCIIOT U
43 | OTHOOCHOBHBIE KHCJIOTBI: CBOWCTBA, MTOTyYCHHE. KapOOKCHIIBHOM TPYIIIBL, KIACCU(PUKAIIUIO KUCIIOT, 3aIHCHIBATh (HOPMYJIbI
IpEeNIbHBIX ~ OJHOOCHOBHBIX  KapOOHOBBIX  KHCIOT: MYpPaBbHUHOI,
ykcycHoil (P).
YMeTh nepeducisiTh CBOWCTBA KapOOHOBBIX KHMCJIOT: B3aUMOJEHCTBUE C
MeTaJuUlaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHAAMH, OCHOBAHHIMH,
aMQOTEepHBIMH  THAPOKCUIAMHU,  COJSIMHM,  3alUChIBaTh  PEAKIUU
sTepuduKau
44. | Ilpaktuyeckas pabora 3HaTh CBOMCTBA KapOOHOBBIX KUCIOT. YMETh coOmoaaTh npasuia Th.
Ne s.
45. | CnoxHble Y3pUpHI. 3HaTh COCTaB, HOMEHKJIATYPY CJI0XKHBIX 3(DHUPOB,
YMeTb OOBACHATH CIIOCOOBI TMONYYEHUsS! CIOXKHBIX 3(QHUpOB peakiuen
sTepudUKaK, XUMHUYECKHUE CBOMCTBA CIOXKHBIX 3PUPOB:
a) TMJPOJIN3 CIOKHBIX 2(PUPOB,
46. | Xupsr. 3HaTh COCTaB, HOMEHKJIATYPY )KUPOB
YMeTb OOBACHATH CIOCOOBI TMONYYEHHUS CIOKHBIX 3(QHUpOB peakiuen
sTepudUKaK, XUMHYECKHUE CBOMCTBA CIOXKHBIX dPHUPOB:
a) TUJPOJIN3 CIOXKHBIX A3PUPOB (>KUPOB)
0) ruapoau3 (OMbIIEHUE),
B) TUAPUPOBAHUE KUJKUX KHPOB.
') IPUMEHEHHE KUPOB HA OCHOBE CBOWCTB;
yMeTh 00BICHATH MOIOIIEE ICHCTBUE MbLIA.
47. | TloBTOpeHue.
48. | KonrposabHas pabora




Ne 4,

49.

[TonsiTue 06 yrimeBogax, UX COCTaB M KJacCUpUKAIUS

dpykrosa),
pHrOO3BI,

3HaTh  KJacCHU(PHUKAIMI0  MOHOCAXapHI0B
MOJICKYJISIpHbIE  (OPMYJIBI U OHMOJOTHYECKOE
J€30KCUPHO03bI, COCTAB, CTPOSHUE TITFOKO3bI

(rmroko3a,
3HAUCHUE
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5l.

MoHocaxapu/ibl.
I'exco3sl. I'moko3a u ¢ppykTo3a.

YMeTh 3anuceiBaTh YPABHEHMsI PEAKLUW, OTPaKAOIIUE XHUMHYECKHE
CBOWCTBA TJIIOKO3BI — BEIIECTBA C JIBOMCTBeHHOW (yHKIMen. [IpoBoauTth
KAYECTBEHHBIE PEAKIIMH HA TIIIOKO3Y

52

53.

Hucaxapunsl. [Tonucaxapuibt

3HaTh:  ONPENCJICHUE  IOHATUH  «YIJIEBOJABDY,  «IOJHCAXapHUIbl»,
«aucaxapubl», «MOHOCAXapHUIbD», «PEAKUUU  IMOJIMKOHJIEHCALUNY,
«THIIPOJM3»; COCTaB, (hU3MUYECKHE CBOWMCTBA, HAXOXKJIEHHE B MPUPOJE U
IPUMEHEHHE IOJICaxapuIoB (Kpaxmaja M KJIeTYaTKM) U JUcaxapuiioB
(caxapo3bl ¥ MaJIbTO3bl); KAYECTBEHHYIO PEAKIMIO HA KpaxMall,

VYMeTb:  XapakTepu3oBaTb  OWOJOTHYECKOE  3HAYEHHE  YIJIEBOJOB;
0COOEHHOCTH CTPOEHMsI Kpaxmanaa W LEJUIIOJIO3bl, XapaKTepH30BaTh
XMMHMUYECKHE CBOMCTBA KpaxMaJla, LIeJIJIK0JI03bl, CaXapo3bl.

o4,

OO6o01IeHrne ¥ cucTeMaTH3aIusl 3HAaHUH, YMEHHUN , HABBIKOB 110 TEME
«Kucnopoaocoaepkaiiyue OpraHndecKue COSAMHECHMS

Nwmets Bce BBILICIICPCUUCIICHHBIC 3HAHWA U YMCHU A

55.

[IpakTuueckas padora Ne 6

3HaTh CBOICTBA yIJI€BO/IOB.
YmMetb cobmoaats npasmwia Th.

56

57.

AMUHBI. AHUINH.

3HaTh COCTaB aMUHOB, KJIacCHU(UKaLMIO (TIpeliesbHbIe, apOMaTHYECKHe),
M30MEpPHUI0 M HOMEHKJIATYpy aMHHOB, MOJIEKYJSIPHYIO U CTPYKTYPHYIO
(bopMyIIbl aHUIIMHA — MIPECTABUTEINS ApOMATHYECKUX aMUHOB

YMeTh cocTaBiATh (GOPMYJIbI aMUHOB, BBIIEIATH (PYHKIIMOHAIBHYIO
Ipynmy, JaBaTbh Ha3BaHus amuHaM 1o HoMmeHkiarype HWIOITAK,
3aMMChIBaTh YPAaBHEHHUS pPEaKLMM, OTpakalolluX XMMHYECKHE CBOWCTBA
aMHUHOB, [TOJIyY€HUE aHWINHA

58.

AMUHOKHCIIOTBI

3HaTh COCTaB aMUHOKHCIIOT, U30MEPUI0 U1 HOMEHKIIATYpPy aMUHOKUCIIOT ,
OnpeeIICHUS TTOHSATHH «IIeTITHIHAS CBSI3bY, «pEAKIHNH
MOJIUKOHJICHCAITAM)Y

YMeTb OOBSCHATH MOTyYeHHWE aMHHOKHUCIIOT, 00pa3oBaHHWE MENTHIHOU
CBSI3H M MOJIUNENTUIO0B. [ [puMEeHEHEe aMUHOKHCIIOT HA OCHOBE CBOMCTB

59.

benku

3Hath: O€NKH, UX CTPYKTYpY, XHUMHYECKHE CBOHCTBAa OEJIKOB:
JIeHaTypanus, TUAPOIN3. Onooruueckrue GyHKIUU OENIKOB ,
KayecTBEHHBbIE  peaknud  (KCAaHTONPOTEHHOBAas |
KayeCTBEHHOE OIpe/IesIeHUE Cepbl B OeNKax)

YMETh:  XapaKTepu30BaTh CTPYKTYpYy (TIEpBUUHYIO,
TPETUYHYIO) U OHonorndeckne QyHKINUU OEITKOB

buyperoBas,

BTOPUYHYIO,




60. | HykiienHOBBIE KHCIOTHI 3HaTh: ONpeAeNeHUS TMOHITHH  («IONUHYKICOTHI», «HYKICOTHUI,
«OMOTEXHOJIOTUS», «T€HHAsl HHKEHEPUS»;
Cocra u crpoenne JJHK u PHK;
Oynkiuu [IHK u PHK B opranusme

61- | Ilpakrtuueckas pabora Ne7, 8 3HaTh:

62. 1. Texnuka 6e30MacHOCTH Ha pabovYeM MeCTe
2. KayecTBeHHbIE peaKIuu.
Ymetrs: I[IpoBoauTh OOBITHI MO UACHTU(DUKAIMM  OPraHUYECKHX
COEMHEHHI

63. | Buramunsl 3HaTh: ONpe/eNeHUs]  TMOHATHH  «BUTAMHHBD», ABUTAMUHO3,
«TUTIOBUTAMHHO3Y, «TUIIEPBUTAMUHO3Y;
3HaueHne BUTAMUHOB IS KU3HEACSITeIbHOCTH OpraHu3Ma.
YMeTh UCTIOIB30BATh B MOBCEIHEBHOM JKU3HU 3HAHMS O BUTAMHHAX

64. | ®epMeHTHI 3HaTh OmpeAeNeHUs] MOHATUN «(hEePMEHTHI», «TOPMOHBI», OCOOCHHOCTHU
nercTBUs (DEPMEHTOB: CEIEKTHBHOCTh, 3()()EKTHBHOCTH, 3aBUCUMOCTH
neiictBus pepmMeHTOB OT TemmepaTypsl U pH cpensl pacTBopa; obnactu
pUMEHECHHS (DEPMEHTOB B OBITY U TPOMBIIIIJICHHOCTH.
YMeTh UCTIO0Ib30BaTh B MOBCEAHEBHOW KU3HU 3HAHUS 0 (hepMeHTax

65 | ['opmoHBI 3HaTh: ONpEACIICHHs TTOHATUN «TOPMOHBI», «ICKAPCTBEHHBIE CPEACTBAY,

-66 | Jlekapctna. «aHTUOMOTUKHY», «aHAJbI€TUKH», «AHTUCENTUKWY», MpeJCTaBUTENCH
TOPMOHOB U JICKAPCTBEHHBIX CPEJCTB; MEPbl MPODUIAKTHKUA CaXapHOTO
nuabera, MOCIEICTBUS TPUEMa HAPKOTUUYECKUX MPENapaToB.
YMeTh: XapaKkTepu30BaTh 3HAYEHHWE TOPMOHOB IS JKU3HEIAESATEIHLHOCTH
KUBOTO OpPraHHM3Ma; HCIOJIb30BaTh MPUOOpPETEHHBIE 3HAHUS U YMEHHUS B
MPAKTUUECKON JCATEIHHOCTU U TOBCEIHEBHOM KU3HH JUIsi 0€3011acCHOTO
oOparlieHus ¢ IEKapCcTB. CPEACTBAMHU

67. | 'enernyeckue cBs3u oprannueckux BemecTs (YII3Y) YMeTh OCYIIECTBIATH ETIOYKH MPEBPAIIEHUH MEX Ty KllacCaMu

OPraHNMYEeCKUX U HEOPraHWYECKUX BELIECTB C MOMOIIbIO YPaBHEHUH
peaKuuid.
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HTorosasi KOHTpoJIbHAsI padoTa

OcHoBHoe coaep:kanue 11 kiaacc.
Tema 1 CTtpoenune BemecTBa. 15 yacos.

ATOM - cClOXHas 4YacTula. apo: HOpOTOHBI U BJEKTPOHBI. M30Tombl. DJIEKTPOHBI. DIEKTPOHHAS 000JIOYKA.
DOHepreTuueckuil ypoBeHb. OpOutanu: S- U p- opOurtanu. PacnpenenieHne 3JIEKTPOHOB MO SHEPreTUYECKUM YpPOBHSIM U
opbuTtansiM. JIEKTpOHHAas! KOHPUTypalus aToMa.

CoBpeMeHHOE TIOHATHE O XHUMHYecKoM 3jemeHTe. CoBpeMeHHas (opMyIMpOBKa MEPUOAUYECKOro 3akoHa. [IpuuwmnHa
MEePUOANYHOCTH B UBMEHEHUU CBOMCTB XUMUUYECKUX IJIEMEHTOB.

Buapsl xumuueckoit cBsizu. KoBaneHTHas, MOHHAas, METAJUIMYECKass W BOJOPOJHAS XUMHUECKHE CBSI3U. ATperaTtHbie
COCTOSIHUS BEMIECTBA. THUIBI KPUCTALNTNYECKUX PEIIETOK.

HucTele BellleCTBA U CMECH.

JlaGopaTopHblii onbIT.]1.OnpeneneHue Tuna KpPUCTAUIMYECKONM PEMIETKH BEIIECTBA M ONUCAHHE €ro CBOWCTB. 2.
O3HakOMJIEHHE C KOJUIEKIHMEW MMOJIMMEpPOB: IUIACTMACC M BOJIOKOH WM u3aenuid u3 Hux.3. JXKEcTkocTh BOHBL. YCTpaHEHHE
AKECTKOCTH BOABL 4. O3HAKOMJIEHHE C MUHEPAIBHBIMU BoAaMu. 5. O3HAKOMJIEHUE C JUCIIEPCHBIMA CUCTEMAMH.

HMemoncTpanun.Paznuunsie Gopmbl nepuoandeckoit cuctemsl [[.M.MenaeneeBa. Mojenn KpUCTAUTMYECKUX PEIIETOK
XJIOpHUIa HAaTpusl, aMasa u rpadura. Moaens MossipHOro 00béMa ra3oB. Tpu arperaTHbIX COCTOSTHUS BOJIBI.

IIpakTuyeckas padora Nel I[Tonyuenue, coOupanue U paclio3HaBaHHUE ra3oB.

Tema 2. Xumnuyeckue peakuuu. 9 4acos.

Knaccudukanys XMMHUYECKUX PEaKLMM MO YUCIY W COCTAaBY PEarvpyrollnx BEIIECTB U MPOIYKTOB peakiuu. Peaknuu
pa3JIOKEHUsI, COCTUHEHMS, 3aMEIlleHUs] U OOMeHa B HeopraHudeckod xumuu. Knaccudukaruss XUMUYECKHX pEaKIuil 1Mo
TerioBoMy dhdexty. TepMoXxumMuyeckue ypaBHEHHUS.

CKopoCTh XUMHUYECKON peakIuu. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT KOHLICHTPAILINH, AaBJIEHUS, TEMIIEPaTypbl, TPUPOIbI
pearupyronmx BelecTB, IIIONAAN UX COMPUKOCHOBEHHUS U KaTaau3aTopa.

OOpatumpie 1 HEOOpAaTUMbIE PEaKIMU. XUMHYECKOE PaBHOBECHE M CIOCOOBI €r0 CMEIIEHHUS Ha MpUMepe MOJTyICHUS
aMMHaKa.

OKUCAUTETbHO-BOCCTAHOBUTEINIbHBIE peakiuu. OKUCIUTENb W BOCCTAHOBUTENb. (OKHUCIEHHWE U BOCCTaHOBJICHUE.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB AJIEKTPOJUTOB HA MPUMEPE XJIOPHUIA HATPHUSI.

JlaGopaTopHbie onbIThL. 1. Peakius 3amereHust Meau xeie3oM B pactBope cyiabbarta meau (I1). 2. [Momydenue kuciopona
pasJIoKEHUEM TEPOKCHAa BOJOPOJIa C MOMOIILI0 NUOoKcuaa Maprania. 3. [lomydenue Bogopoaa B3aMMOACHCTBUEM KHUCIIOTHI C
uuHKoM.4. PaznuuHbie ciiydan THApoJn3a coie. 5. ['uapoan3 XJIOpUI0B U alleTaTOB HIEJTOYHBIX METAIIIIOB.




JeMoHcTpanuu. TemioBble IBIEHUS IPU PACTBOPEHUN CEPHOM KUCIOTHI 1 aMMUAYHOU CETUTPBI. 3aBUCUMOCTh CKOPOCTH
peakuuu OT MPUPOJbl PEArMPYIOIIMX BEIIECTB Ha MPHUMEPE B3aMMOJECHCTBUS PACTBOPOB PAa3IMYHBIX KHUCJIOT OAMHAKOBOMN
KOHLIEHTPAlMu C OJIMHAKOBBIMHM KYCOYKaMHU IIMHKA U HAa IPUMEPE B3aUMOJIEHCTBUS OJUHAKOBBIX KYCOUKOB Pa3HbIX METAILIOB (
MarHusi, MHKa, JK€Je3a) C PacTBOPOM COJSTHOM KHCIOTHI. Pa3iiokeHue mepoKcHaa BOJIOPOJA C MOMOILBI0 HEOPraHUYECKUX
karanusatopoB (FeCls, Kl) m mpupomHsix 00BEKTOB, coaepxkamux Karajgasy (celpoe Msco, kaprodenb). [Ipocreimme
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIINU: B3aUMO/ICHCTBHE IIMHKA C COJSTHOM KHCIIOTOM U kene3a ¢ cyiabdparom menu (11)

Tema 3. BemecTBa u ux cBoiicTBa. 9 yacos.

Mertamipl, B3aMMOJEHCTBAE ¢ HEMETAUIAMH, C BOJIOM, C pacTBOpaMHu KHCIOT, C PaCTBOpaMH coieil. MeramiorepMus.
Koppo3ust MmeTaiiioB v criocoObl 3alIUThI OT HEE.

Hemeramnbl. OkuCIUTENBHBIE U BOCCTAHOBUTENBHBIE CBOKMCTBA HEMETAIIJIOB.

Kucnotsl. B3auMoaeiicTBue KUCIOT ¢ METAJUIAMU, OKCHJIaMHA METAJUIOB, TUAPOKCHIAMU METAJUIOB, COJISIMU U CIIUPTAMHU.

OcHoBanus1. BzauMonecTBue ¢ KUCI0TaMH, KUCIIOTHBIMU OKCUJIAMHM, COJISIMU. Pa3noskeHne HepacTBOPUMBIX OCHOBAHMM.

Comu. CpenHue, KACIble, OCHOBHBIE.

['eneTnueckas CBsI3b MEXAY KilacCaMd HEOPraHMYECKHX M OpPraHMYEeCKUMX BEIIECTB. | eHeTWdecKkuid psan MeTaia u
HeMeTauia. ['eneTnyeckue psapl OpraHuueCKUX COCIUHEHNMN.

JlaGopaTopHbie onbiThl. 1. McnblTanue pacTBOPOB KHCIOT, OCHOBAaHMM W cosed mHaukatopamu. 2. [lomydenue u
CBOWCTBAa HEPACTBOPUMBIX OCHOBaHWU. 3. O3HaKOMIIEHHE C KOJUIeKIHeW wmeTamuioB. 4. O3HAaKOMIIEHHE C KOJUIEKIMEN
HeMeTawIoB. 5. O3HakoMJIEHHME € KOJUICKOHUEH KHCIOT. 6. O3HakoMJIEHHME C KOJUISKIMel ocHoBaHHMU. 7. O3HaKOMIJIEHHE C
KOJUIEKIIMEN MUHEPAJIOB, COJIEPKAIINX COJIU
IpakTuueckas pa6ora Ne2llpakTnueckasi padora Ne2 «PemeHne SKCIEpUMEHTANBHBIX 3a7ad Ha UACHTU(DUKAIUIO
HEOPraHWYECKUX U OPTraHMYECKUX COEAMHEHUI
Pe3epBHblii ypok 1 yac

KAJIEHJAAPHO-TEMATUYECKOE IINTAHUPOBAHUE Xumus 1 yac
[IpakTnyeckux padboT — 2
KoHnTposnbHbIX padot —3

Ne
Tema ypoka IIpumenenne UKT Hara
yYPOKa
OCHOBHBIE CBE/IEHUS O CTPOCHUHU aTOMa. Hcnonbs3oBaHne MyJIbTUMEANITHOTO IPOEKTOPA IS
1 M0Ka3a Mpe3eHTalnu «IBOJIOLHUS IPEICTaBICHUN O




CTPOCHUU aTOMa»

HepI/IOI[I/I“ICCKI/Iﬁ 3aKOH U CTPOCHHUEC aTOMaA.

Buneodparment «CoctosiHue 3JIEKTPOHOB B aTOME»

2
Hcnonb30BaHnne MyJIbTUMEIUMHOTO MPOEKTOpa IS
3 Honnast xumudeckasi CBsi3b. II0Ka3a
AIIEKTPOHHBIX KOHPHUTypaIlMi AaTOMOB XMMHYECKHX
JJIEMEHTOB.
Hcnonb30BaHnE MyJIbTUMEIUIMHOTO ITPOEKTOPA ISt
4 KoBaneHTHass xumu4eckast CBsI3b. [I0Ka3a yIpaKHEHUN.
Mertainnueckas XuMU4eCKast CBSI3b. Hcnonp30BaHne MyJIbTUMEIUHHOTO IPOEKTOPA IS
5 [I0Ka3a yIpaKHEHUH.
Bonoponnas xumuueckas CBA3b. Hcnonp30BaHne MyJIbTUMEIUHHOTO MPOEKTOPA IS
6 MoKa3a yrpakHEeHHH.
[Tonumepsr. [Toka3 BugeodpparMenTa 0 COBpeMEHHBIX TTOJIUMEPAX.
7
8 I"a3000pa3Hble BemecTna. [Toka3 BuzeodparmMeHTa o MOJTy4eHUH aMMHAKA.
9 IIpakTnyeckas padora Nel. [loydyenune, coOnpanue u Hcrnonb3oBaHue MyJIbTUMEAUIMHOIO IIPOEKTOPA IS
pacno3HaBaHMe ra3os. MI0Ka3a MHCTPYKIUU K IPAKTHUECKOHN padorte.
10 XKunkue Bemiecrtna.
11 TBepapie BewecTna.
12 JlucriepcHbIE CUCTEMBI. [IpezenTanms «/IucnepcHbie CUCTEMBD)
Cocras BemectBa. Cmecn. Hcrnonbs30BaHne MyJIbTUMEANITHOTO IPOEKTOPA JIIS
13 [I0Ka3a aJITOpPUTMa PEUICHUS 3a1a4u.
IloBTOpenue u 06061meHue Tembl «CTpoeHHe BelleCTBAY
14

15

KonTtpouabHas padora Nel no teme «CTpoeHue BeliecTBa»




[ToHsITHE O XMMUYECKOUN pEAKLIUH.

IIpe3enTanus «XuMHUYECKask peakLius»

16
Krnaccudukanus XUMHYECKUX PEaKIIHHA. Hcnonp30Banne MyJIbTUMEIUIMHOTO ITPOEKTOpA IS
17 MoKasa yrnpaxHEeHUH.
N [Toka3 hparmMeHTa BUACO O CKOPOCTH XUMUYECKOM
18 CKOpOCTh XMMHUYECKOUN peaKIInu.
peakiuu.
OOpaTuMOCTh XUMHUYECKOH peakiiu. XMMUYECKOe paBHOBECHE
19 U CHOCOOBI €r0 CMELIEHUS.
20 Ponp BOABI B XUMHUYECKUX PEAKLIUAX. [Toxa3 ¢parmenTa BUACO O BOJE.
21 I'maponus. Hcnonp30Banne MyJIbTUMEIUIHOTO MTPOEKTOPA ISl
MOKa3a yrnpaxHEHU M.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. DIEKTPOIIU3.
22 Hcnonb3oBaHue MyIbTUMEANIHOTO IPOEKTOPA 15
II0Ka3a yIpaXHEHU M.
[ToBTOpeHME U 06001IeHUE TEMBI «XUMUYECKUE PEAKIIUN»
23 Hcnonp3oBanne MyabTUMEIUHHOTO MPOEKTOPA JIJIs
MOKa3a yrnpaxHeHU M.
KounrtpoabHnas padora Ne2 no teme «XuMU4ecKHe peakium)
24
Meraiel.
25 [Ipe3entanus «MeTtamib»
Hewmeramibl. [TpezenTanus «Hemeramib»
26
Kucnorsr. [Ipe3entanus «Kucnore»
27
OcHoBaHus. [TpesenTanust «OcHOBaHUS»

28




Comnn.

29 [Ipesentamus «Comny»
30 I'eneTndeckas cBs3b MEXKy KlacCaMu HEOPraHUYECKUX U Hcnons3oBanue MylbTUMEAUMHOTO IIPOEKTOPA IS
OpPraHMYECKUX BEIIECTB. MOKa3a yrnpaxHeHUH.
31 IpakTuyeckas padora Ne2 «PemieHue IKCNIEPUMEHTATBHBIX Hcnonbs3oBaHue MylnbTUMEAUNHOTO IPOEKTOPA JJIs
3a71a4 HA UAEHTU(PUKAIUIO HEOPTAHNYECKHUX H MOKa3a MHCTPYKIIMU K TPAKTHIECKON paboTe

OpPraHn4eCKux COCI[PIHCHPIﬁ»

32 [ToBTOpeHue n 0000ImEeHne TeMbl «BelnecTBa 1 X CBOKWCTBAY Hcnonp3oBanre MyJIbTUMEIUHHOTO MPOSKTOPA JIJIs
MIO0Ka3a MHCTPYKIH K PAKTHYECKON padboTe

33 KonTtpouabHnas pa6ora Ne3 no teme «BemecrBa n ux
CBOIICTBA»
34 Pe3epBHblii ypok

Oo0s3aTeIbHAA qUTEpaTypa sl yyamuxcsi: (yaeOHUK)

1.YuebOnuk I'abpuensu O.C.. "Xumus" — 11knacc. YueOHuk ajist o0eoopa3zoBatenbHbx yupexaenuii. M., U3a. "Jpoda",
2014

PexoMeHnayemas aurepatypa Ajs ydamuxcsi: (3a1a4HUK, IeMO-BePCHH)

1. Terpanp s olleHKH KadecTBa 3HaHMM 1o xuMuu K yueOHuky O. C. I'abpuensna «Xumus 11 kmace»/ O.C.I'abpuernsi,
A.B. Kymmiosa.- M., U3a. "Jpoda", 2014

Jluteparypa 1Jisl yunrTes:

1. Xumus 11 xmacc: I[loypounsie paspaborku k yueOHukam O.C.I'abpuensna; JI.C. I'yzes, B.B.Copoxuna, M., U3n.
"BAKO", 2014 r.




