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1. HOACHUTEJBHAA 3AIIMCKA

Pabouas porpaMma COOTBETCTBYET (benepanbHOMY roCy/1apCTBEHHOMY
o0pa3oBaTeIbHOMY CTaHIapTy W nporpamme Kypca xumuu ains  10—11  kiaccos
0011e00pa3oBaTeNbHBIX OpraHu3anuii yriayonéaHoro ypoBHs (aBropsl C. A. Ily3akos, H. B.
Mamnnna, B. A. IlonkoB). Ona pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMAaTHUBHBIX
JTOKYMEHTOB:

* ®epaepanbHOro 3aKkoHa «O06 obpazoBanuu B PO» o1 29.12.2012 No 273 — ®3;

* Ilpukaza MunucrepctBa obpa3zoBanus u Hayku P® ot 2 wmrons 2011 r. Ne 1994 «O
BHECEHMH W3MEHEHHH B (esiepaabHblil 0a3uCHBIN yueOHBIN IUIaH U IPUMEPHBIE TIaHbI
Ui o0pa3oBaTelnbHBIX yupexaeHuit Poccuiickoit denepanmu, peann3yronmux
IIporpaMMbl  00Iero oOpa3oBaHMsI, YTBEp)KIEHHbIE NpHUKa3oM MuHuUCTEpCTBa
obpaszoBanus Poccuiickoit denepanuu ot 9 mapta 2004 H. Ne 1312

* @enepalibHOTO TOCYJAPCTBEHHOIO OOpPa30BaTENBHOIO CTaHAApTa CPEIHEro oOIIero
o0pa3oBaHus, YTBepKIEHHBIM NprUKa3oM MuHHCTEpCTBA 00pa3oBaHus U Hayku PO ot
17 mast 2012 roga Ne 413, ¢ U3MEHEHUSIMU U JOTOJHEHUSIMH, BBEAEHHBIMH IIPUKA3aMU
MunucrtepcTBa oO6pa3oBanus U Hayku PD ot 29 nexabps 2014 roma Ne 1645 u ot 31
nekadpst 2015 romga Ne 1578.

[Iporpamma mpenycmarpuBaeT (OpMUPOBAHUE y ydalIUMXcs OOIIEydyeOHBIX YMEHUH H
HaBbIKOB, YHHMBEpPCAJbHBIX CIIOCOOOB JEATEIBHOCTH M KIIOYEBBIX KOMIIETEHLUN: YMEHUS
CaMOCTOSITEIBHO M MOTMBHPOBAHHO OPraHU30BBIBATH CBOIO IO3HABATENIBHYIO JEATEIbHOCTH;
WCTIOJIb30BAaHUSl  3JIEMEHTOB MPUYMHHO-CIEJICTBEHHOTO W CTPYKTYPHO-()YHKIIHOHAJIEHOTO
aHaJIM3a; ONpeIeJICHNS CYIIHOCTHBIX XapaKTEePUCTUK N3Yy4aeMOoro o0beKTa; yMEeHUs pa3BEPHYTO
00OCHOBBIBATh CY)XKICHHS, JaBaTh ONPEACICHHS, MPUBOAUTH JI0OKA3aTEIbCTBA; OLECHUBAHUSA U
KOPPEKTUPOBKHU CBOETO MOBEJICHUS B OKPYXKAIOILEM MHUPE.

JlanHas mnporpamMma Kypca XHMMHMM IIpeAHAa3Hau€Ha JUId Y4YalUXcsi CPEeIHUX
0011e00pa3oBaTeNbHBIX IIIKOJ, KOTOPhIE B JalbHEWIIEM IUIAHUPYIOT MOCTYNaTh B BY3bI
MeauuHCeKoro npoguis. [Toatomy B Hell npeaycMOTpeHO yriryOJI€HHOE W3yYeHHE HEKOTOPBIX
TE€M XMMHHU, KOTOPbIE HEOOXOAMMBI OYAYIINM CTYI€HTaM MEAUIIMHCKUX BY30B.

PaGouas nmporpamma noctpoeHa 1o Jauretnot cxeme. B 10 knacce usnaraercst Mmatepuan
OpraHnyeckoi xumuu, a B 11 kmacce — o01eit 1 HeOpraHMYECKO XUMUH.

[IporpaMma cocTaBiieHa Ha OCHOBE CUCEMHO-0eameNbHOCIMHO20 N00X00d, JIEKAILETrO B
ocHoe @I'OC. DTOT MOX0 OPUEHTHPOBAH HA KOHKPETHBIE PE3YJIbTAaThl 00pa30BaHMS.

Pabouas nporpamma opueHTHpOBaHa Ha:

npeaMeTHYI0 JuHUI0 yyeOHukoB C. A. Ilyzakosa, H. B. Mamnunoii, B. A. ITonkosa. 10—11
KJIACChI: YUeOHUK i oOmieo0pa3oBar. opraHu3anuii: yriryon. ypoBeHb. — M. : IlpocBemenue,
2020.

Iesib10 00y4eHUs1 XMMHM Ha yIJIyOJIE€HHOM YPOBHE SIBISETCS: MIOJIHOE OCBOEHUE 0a30BOI0
Kypca ¥ BKJIIOYAET PACIIMPEHUE NPEIMETHBIX PE3YJIbTATOB U COJEP)KaHUs, OPUEHTUPOBAHHOE HA
HOJTrOTOBKY K IMOCIenyoleMy npopecCHOHAILHOMY 00pa30BaHMIO; pa3BUTHE MHIUBUIYAJIbHBIX
crocoOHOCTe 0Oydarommxcsi myteM OoJjiee riIyOOKOro, 4eM 3TO IperycMaTpUBaeTCsl 0a30BBIM
KypCOM, OCBOEHMsI OCHOB HAyK, CUCTEMATHYECKUX 3HAHHWH; yMEHHE NPUMEHSTH IMOJIy4YeHHbIE
3HAHUS JJIsI PEIICHHUs] TMPAaKTHYECKUX M y4eOHO-MCCIIEIOBATENbCKUX 3a1ad B HM3MEHEHHOM,
HECTaHIAPTHOHN CUTYallK; YMEHUE CUCTEMATU3UPOBATh U 0000IIATh MTOJIy4YEeHHbIC 3HAHMUS.

N3yuyenne XuMum HanpaBJIeHO:

*  Ha OCBOCHME Ba)KHEHIIMX 3HAHWH 00 OCHOBHBIX MOHATHUAX, 3aKOHAX U TEOPUSIX; XUMHUUECKOM
CHUMBOJIMKE; 0 XMMUYECKOM COCTABIIAIOLICH €CTECTBEHHO-HAYYHOU KapTUHbBI MUDA;

* Ha OBJAJCHME YMEHMUSAMHU HaOJIOJaThb XHUMHUUYECKHE SIBICHHS, NPOBOAUTH XUMHUYECKUH
HKCIEPUMEHT, MPOU3BOJUTH PAcUEThl HA OCHOBE XWMHUUYECKHUX (OPMYJ BEIIECTB M ypaBHEHUH
XMUMHUYECKHX PEAKIMH; MPUMEHAThH IOJTY4YEHHbIE 3HAHUS U1 O0BSICHEHUS



Pa3sHOOOPa3HBIX XUMHUYECKHX SBJICHUI U CBOMCTB BEILIECTB, JUIS OLIEHKH POJIM XUMHH B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHH U MOJIy4YeHHsI HOBBIX MaTepHaJIOB;

. Ha paszeumue TIO3HABATEIBHBIX MHTEPECOB M MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B
nporecce MPOBeIeHUs] XUMHUUECKOTO IKCIIEPUMEHTA, CAMOCTOSTEILHOTO NPUOOpEeTeHHUS 3HAHUI
B COOTBETCTBUH C BOZHHUKIINMH >KU3HEHHBIMH HOTPEOHOCTSIMH C HCIOJIB30BAHUEM PA3IMYHBIX
HCTOYHUKOBUH(OPMALINY;

. Ha 60cnumaHue OTHOLICHUS K XUMHH KaKk OIHOMY W3 (yHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHMS M JIIEMEHTY OOIIEUeIOBEYEeCKON KYJIbTYphl; HEOOXOIUMOCTH
XMMHUYECKH TPaMOTHOT'O OTHOIICHHSI K CBOEMY 3/I0POBBIO M OKpY Karolencpee;

. Ha npuMeHeHue NOoayYeHHbIX 3HAHUll U yMeHut Al 0€30MacCHOTO HCIOJIBb30BAHUS
BCIIECTB M MAaTEepHalOB B OBITYy, CEIbCKOM XO3SHCTBE M Ha IPOU3BOJCTBE, PEILCHHS
NPaKTUYECKUX 3aJa4 B IMOBCEIHEBHOW >KU3HU, MPEIYNPEKICHUS SBICHUHA, HAHOCSIIUX BPEI
3JI0POBBIO YENIOBEKA M OKPYXKAIOLIEeH cperie.

Mecto npeamera B y‘leﬁHOM IJIaHe

B yueOHOM 11aHe MIKOINIBI HAa U3YYECHHE MpeaMeTa «XUMUs» Ha YriayOJIeHHOM YpOBHE B
10-11 xmaccax orBoautcs B o0OmeM o0beme 201 4. B tom umcne: B 10 xmacce — 102 u., B 11
knacce — 99 4. (3 yaca B Hezemio).

2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA «XUMMUSD»

dopMuUpOBaHHE  YHHMBEPCAJIbHBIX  Y4YeOHbIX JeicTBUH  (IMYHOCTHBIE W
MeTamnpeIMeTHbIe pe3yJbTaThl)

JIMYHOCTHBIE YHUBeEpPCAJIbHbIE yUeOHbIe el CTBUS

VY BbIITyCKHUKA OyayT COPMHUPOBAHBI:

JInuHocTHBIE pe3yabTaThl B cdepe OTHOLIEHWH, o0y4yawummxcsi K cede, K CBOeMy
310POBbI0, K MIO3HAHMIO celsi:

— OpueHTalusl o0y4yaroUMXcs Ha JOCTHKEHHE JIMYHOTI'O CYACTbhs, pean3alMio
MO3UTUBHBIX JKM3HEHHBIX MEPCIEKTUB, THUIIMATUBHOCTh,KPEATUBHOCTb,

TOTOBHOCTh M CIHOCOOHOCTh K JJMYHOCTHOMY CaMOOIIPENEIEHHI0, CIIOCOOHOCTh CTaBUTh
1IN U CTPOUTDH JKU3HEHHBIE IJIAHBI;

- TOTOBHOCTh M CIIOCOOHOCTH 00€CIeuuTh cebe W CBOMM OJIM3KHM JOCTOWHYIO
YKHU3Hb B IPOLIECCE CAMOCTOSATEIBHON, TBOPUECKON U OTBETCTBEHHONIEATEIBHOCTH;

- TOTOBHOCTh U  CIHOCOOHOCTh OOy4arommxcs K OTCTaUBaHHUIO  JIMYHOTO
JIOCTOUHCTBA, COOCTBEHHOTO MHEHMS, TOTOBHOCTh U CIIOCOOHOCTh BbIpAaOAThIBATh COOCTBEHHYIO
MO3UIUIO [0 OTHOLIEHUIO K OOLIECTBEHHO-TIOJUTUYECKUM COOBITHUSM MPOLUIOrO U HACTOSLIETO
Ha OCHOBE OCO3HAHMsI, U OCMBICJICHUSI UCTOPUHU, NYXOBHBIX LIEHHOCTEH M JOCTHKEHUU Hallel
CTpaHbI;

— TOTOBHOCTb U CIIOCOOHOCTH O0YYAIOLIUXCSl K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO
B COOTBETCTBUHM C OOIIEUETIOBEUECKUMU IEHHOCTAMU M HJealaMH T'Pa)KIaHCKOro OO0IIecTBa,
noTpeOHOCTE B (PU3UYECKOM  CaMOCOBEPIICHCTBOBAHUH,  3aHATHUAX CIIOPTUBHO-
03JI0pPOBUTEIILHOM J1€ATEIIBHOCTBIO;

— NPUHATHE U peau3alysl EeHHOCTEH 370pOoBOro M 0e30macHOro odpasa XKHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DH3UYECKOMY H
IICUXO0JIOTMYECKOMY310POBbIO;

— HENpPUATHE BPEIHBIX IPUBBIYEK: KYPEHHUS, YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHKOB.

JInuyHOCTHBIE pe3yabTaThl B cpepe OTHOLIECHUH, o0y4yaomuxcs k Poccun kak
Pogune (OTeuecTBy):

— poccuiickasi ~ UAEHTUYHOCTb, CIOCOOHOCTh K  OCO3HAHHUIO  POCCHMCKOMN
UJECHTUYHOCTUBIOIUKYIBTYPHOMCOILIMYME,4yBCTBOIIPUYACTHOCTUKUCTOPUKO-KYJIBTYPHOU



OOLIHOCTH POCCHUICKOr0 Hapona W cyarde Poccuu, marpuoTus3M, rOTOBHOCTh K CIIY>KEHHUIO
OteyecTBy, €ro 3aluTe;

— yB@XEHHE K CBOEMY HapoJly, 4YyBCTBO OTBETCTBEHHOCTH mepen PonuHoii,
TOPJOCTH 3a CBOM Kpal, cCBOXO PoauHy, mponuioe ¥ HacTosliee MHOIOHALMOHAIBHOTO HApOAA
Poccun, yBaskeHue K ToCyapCcTBEHHBIM CUMBOJIaM (Tep0, diar,ruMH);

— (hopMUpOBaHHE YBAXKEHUS K PYCCKOMY SI3bIKY KaK TOCYIapCTBEHHOMY SI3BIKY
Poccuiickoit ®enepanuu, SBISAIOMIEMYCS OCHOBOM POCCUHUCKOM HMJICHTUYHOCTH M TJIABHBIM
(hakTOPOM HAIMOHAIFHOTOCAMOOTIPE/ICIICHUS;

— BOCIIHTAHUE YBAXXCHHUS K KYJIbTYpe, SI3bIKaM, TPAIUIUSAM W 0ObIYasM HapOJIOB,
npoxuBaromux B Poccuiickon®@enepanum.

JInuHocTHBIEe pe3yJbTaThl B cdepe OTHOWIEHUI, o0y4yalmMXcsi K 3aKOHY,
rOCyJAapcTBY M K IPaKAaHCKOMY 00IIECTBY:

— IpaKIaHCTBEHHOCTh, I'Pa)K/1aHCKasl MO3ULUS AKTUBHOI'O M OTBETCTBEHHOI'O 4JIEHA
poccuiickoro oO0IIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIE IIpaBa U OO0S3aHHOCTH,
YB@XXAIOIIET0 3aKOH M  MPaBOMOPSAOK, OCO3HAHHO MPUHMMAIOIIETO0  TPaJWLHUOHHbBIE
HAI[MOHANIbHBIE M OOIIEYeIOBEYECKUE TyMAaHUCTUYECKHE U JEMOKPATUYECKUE IIEHHOCTH,
TOTOBOTO K YYaCTHIO B 00II€CTBEHHOWKU3HU;

— MPU3HAHUE HEOTUYXKIAEMOCTH OCHOBHBIX TpPaB M CBOOOJ YEIOBEKa, KOTOPHIC
MPUHAJICKAT KAXKIOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBIEHHIO COOCTBEHHBIX MpaB U
cB0OOJ Oe3 HapylleHHs NpaB, U CBOOOJA IPYTHX JIHI, TOTOBHOCTH OTCTaWBaTh COOCTBEHHBIC
mpaBa U cBOOO/BI UEJIOBEKa U IpakJlaHWHA COTJIACHO OOLIETPU3HAHHBIM MPUHIMIIAM U HOpMam
MEX1YHapOAHOro IpaBa U B cooTBeTcTBUM ¢ KoHcTuTynuein Poccuiickoit denepannu, npaBoBas
Y OJIMTUYECKAst FPAMOTHOCTb;

— MHUPOBO33pEHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U
OOIIECTBEHHON MPAKTUKH, OCHOBAaHHOE Ha JUAJIOTe KYJIbTYp, a TaKXkKe pPa3IHYHbIX (QopM
0O0IIECTBEHHOT'O CO3HAHUS, OCO3HAHHUE CBOETO MECTa B IOJIUKYIBTYPHOMMHUPE;

— UHTEpUOpU3alMs LEHHOCTeH JIeMOKpaTWUW ¢  COLMAIBHOM  CONUIAPHOCTH,
FOTOBHOCTh K JOIOBOPHOMY pETYJIHPOBAHMIO OTHOLIEHWM B TIpyHNe WIM COLHUAJIbHOMN
OpraHu3aIuy;

— TOTOBHOCTh OOYYaIOMUXCS K KOHCTPYKTHBHOMY YYaCTHIO B MIPUHATHH PEIICHUH,
3aTparuBarOlIMX WX IpaBa W MHTEPECHl, B TOM 4YHCIEe B Pa3IMYHBIX (popmax 0OOIIEeCTBEHHOM
CaMOOpraHu3aluH, CaMOYIPABICHHS, O0IIIECTBEHHO 3HAUNMONICSITETLHOCTH;

— NPUBEPKEHHOCTh  MJ€IM  HWHTEpHAIMOHANW3Ma,  JAPYKOBL,  paBEHCTBA,
B3aMMOIIOMOIIM HApOJOB; BOCIUTAaHUE YBAXKUTEIBHOI'O OTHOIIEHHS K HAI[MOHAJIbHOMY
JIOCTOMHCTBY JIIOJIEH, UX YYBCTBAM, PEITUTHO3HBIMYOEKICHUSIM;

— TOTOBHOCTh ~ OOYYalOMIMXCSl ~ TMPOTUBOCTOSTH ~ MICOJOTHH  SKCTPEMH3MA,
HallMOHANU3Ma, KCeHO(OOUHU; KOPPYMIMH, NUCKPUMUHAIUU 1O COIHMAIBHBIM, PEIUTHO3HBIM,
PacoOBbIM, HAIIMOHAJLHBIM MIPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAJIbHBIMSIBIICHUSIM.

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOUIEHUI, 00yHAIOIIMXCH € OKPYKAIOLIIHMH
JIIO/IbMU:

— HPaBCTBEHHOE CO3HAHME M TOBEJCHUE HA OCHOBE YCBOEHHS OOIIEUeIOBEYECKHX
LIEHHOCTEH, TOJIEPAHTHOIO CO3HAHUS M MOBEACHUSA B MOJUKYJIBTYPHOM MHpE, FOTOBHOCTU M
CIIOCOOHOCTH BECTH IUAJOT C IPYTHMMH JIFOJIbMU, TOCTUTATh B HEM B3aMMOIIOHUMAHUS, HAXOIUTh
oOu1ye ey U COTPYAHUYATD IS UXA0CTHKEHHUS;

— NPUHATUE TYMAHUCTUYECKUX ILIEHHOCTEM, OCO3HAaHHOE, YBAXXHUTEIBbHOE U
N00poKenaTeaIbHOe OTHOIIEHUE K APYTOMY YEJIOBEKY, €r0 MHEHUIO,MUPOBO33PEHUIO;

— CIIOCOOHOCTh K COMNEPEKUBAHUIO U (HOPMUPOBAHME MO3UTUBHOTO OTHOIIEHUS K
JIOJIIM, B TOM YHUCJE K JIMIIAM C OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 37I0pPOBBS U WHBAJIUIAM;
OepexHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHUE K (PU3HMUECKOMY M MCUXOJIOTHYECKOMY
3/10pPOBBIO JPYTHX JIIOJIEH, YMEHUE OKa3bIBaTh EPBYIO MOMOIILIb;

— (hopMupoBaHHE BBIPAXKEHHOH B MOBEIEHUU HPABCTBEHHOW MO3UIIUU, B TOM YHCIE
CIOCOOHOCTHUKCO3HATEIIBHOMYBBIOOPY100pa, HpaBCTBEHHOTOCO3HAHMSIUTIOBE ICHUSTHA



OCHOBE YCBOEHHUSI OOIIEYeIOBEUECKUX IIEHHOCTEH M HPaBCTBEHHBIX YYBCTB (YECTH, J0JITa,
CHPaBEJIMBOCTH, MUJIOCEPIHS U IPYKETIOOMS);

— pa3BUTHE KOMIIETEHIMI COTPYIHMYECTBA CO CBEPCTHUKAMHM, IE€TbMH MIIAJILIETO
BO3pacTa, B3pOCHBIMH B oOpa3oBaTenbHOW,  OOIIECTBEHHO  IIOJIE3HOW,  y4eOHO-
MCCJIEI0BATENIbCKOM, POEKTHOM U IPYrUX BUAAX JEATEIbHOCTH.

JInyHOCTHBIE pe3ybTaThl B cepe OTHOLICHHH, O0YYAIOMIMXCH K OKPYKaIOLIEMy
MHUPY, "KUBOH MPUPO/IE, XyT10KeCTBEHHOI KYJbTYype:

— MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH,
3HAYMMOCTH HAYKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BJIQJCHHUE JOCTOBEPHOM
uH(popManeld 0 MEPEeIOBbIX JOCTMKEHHUSIX M OTKPBITUSAX MHUPOBOM U OTEYECTBEHHON HAyKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPOIHCTBE MHpa U 00IECTBa;

— TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM UHCJIE CaMOOOPa30BaHUIO, HA
MPOTSDKCHUM BCEW JKWU3HHM, CO3HATEIHLHOE OTHOIICHHE K HEMpephIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCIIEUTHON PO(heCCHOHATBEHON U 00IIIECTBEHHONWIEATEIbHOCTH,

- 9KOJIOTHYECKas KylbTypa, OEpe’KHOEe OTHOIICHHS K POJHOM 3emile, IPUPOIHBIM
OoratctBam Poccuu m Mupa; MOHMMaHWE BIMSHUS COLMATHHO-DKOHOMHUYECKUX IPOIECCOB Ha
COCTOSIHME NPHUPOJHONW W COLMAJIBHOW CpeAbl, OTBETCTBEHHOCTh 3a COCTOSIHUE NPHUPOJHBIX
pPeCcypcoB; YMEHHS W HABBIKM Pa3yMHOI'O MPUPOJOIONIB30BAHUSA, HETEPIHMOE OTHOIICHHE K
JNEUCTBUSAM, MPUHOCAIIUM BpeJ SKOJOTMH;, MPHOOPETEHHE OIbITa 3KOJIOTO-HalPaBICHHON
NeATEeTbHOCTH;

— 3CTETHUYECKOE OTHOIICHHSI K MHPY, TOTOBHOCTh K ACTETHUYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBbITa.

JIMYHOCTHBIE Ppe3yJbTaTbhl B cdepe OTHOUIEHUI, O0y4alOUIUXCA K CceMbe H
poauTessiM, B TOM YHCJ€e OATOTOBKA K CEMEHHOM KU3HU:

— OTBETCTBEHHOE OTHOUIEHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS
LICHHOCTEH CEMEHNHOKN3HIY,

— MOJIOKUTENbHBIN 00pa3 ceMbH, pPOAMUTENbCTBA (OTLOBCTBA W MATEPUHCTBA),
WHTEPUOPpU3AIUS TPAJAUIIMOHHBIX CEMEHHBIXIIEHHOCTE.

JIMYHOCTHBIE pe3yJbTaThl B cdepe OTHOIIEHHUSI O0yYAKOIIMXCH K TPyay, B cdepe
COIHAIBbHO- IKOHOMMYECKUX OTHOIIEHMIA:

— yBa)X€HHE KO BceM ¢opMaM COOCTBEHHOCTH, T'OTOBHOCTh K 3alllUTe CBOEH
COOCTBCHHOCTH,

— OCO3HAHHBIM BBIOOp Oyaymeld npodeccun Kak MyTh M CHOCOO pean3aIuu
COOCTBEHHBIX KU3HEHHBIXIUIAHOB;

— TOTOBHOCTh O0YYaIOIIUXCs K TPYAOBOM MpodecCHOHATBHON ASSITENbHOCTH KaK K
BO3MOXXHOCTH  y4acTHsl B  PEHICHUU  JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
o0LIeHAIIMOHATBHBIXITPOOIIEM;

— NOTPEOHOCTh TPYAUTHCS, YBOXKEHHE K TPYAYy U JIIOASM TpyAa, TPYAOBBIM
JTOCTHXKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOLICHHE K Pa3HbIM BUIaM
TPYIOBOM JI€SITETBbHOCTH;

— TOTOBHOCTh K CaMOOOCTY>KMBAaHUIO, BKJIIOYas OOy4eHHE ¥ BBINOJHEHUE
JTOMAIITHUXO00SI3aHHOCTEMN.

JInyHoCTHBIE pe3ybTaThl B cepe (PU3H4IecKoro, NCUX0J0rH4eCKoro, COUAJIbLHOr0
U aAKaJeMHYeCKOro 0/1aromnoJy4usi 00y4arouuxcs:

— (u3nueckoe, HSMOIMOHATBHO-TICUXOJIOTHYECKOE, COIUANbHOE OIaromnony4yme
oOyyaroluxcsi B KH3HU 00pa30BaTeIbHON OpraHU3aluy, OIIYIIEHHUE JETbMU OE30MACHOCTH U
MICUXOJIOTHYECKOro komdopra, HHPOpMaIIMOHHONH O€30IacHOCTH.

IlnanupyeMble  MeTanpeaMeTHbIE pe3yJabTaThl OCBOCHUS NPOrpamMMbl

MeTtanpeameTHbIe pe3ylIbTaThl OCBOEHHSI OCHOBHOW 00pa30BaTEIbHOM POTrpaMMBl
MPEACTaBICHBI TPEMS TPyMNIIaMU YHUBEPCAIBHBIX YueOHBIX AeiicTBuid (VY /).

PeryasituBHble yHUBepCAJIbHbIE Y4eOHbIe JeHCTBUSA BbINyCKHUK HAYYHTCS:



— CaMOCTOSITENIbHO OMPENENiTh IIeJId, 3a/JaBaThb NapaMeTpbl U KPUTEPUH, 10
KOTOPBIM MOHO OIPEACNIUTh, YTO LEIbJOCTUTHYTA;

— OLICHUBATh BO3MOXXHbIE TIIOCJIEJCTBUS JOCTHKEHHS IIOCTABJICHHOM 1EeIH B
NESITEIBHOCTH, COOCTBEHHOW JKM3HM W JKU3HU OKPYKAIOIIUX JIFOJCH, OCHOBBIBAsCh Ha
COOOpaKEHUSX ITUKU U MOPAJIH;

— CTaBUTh U  (OPMYIHPOBATH COOCTBEHHBIE 3amaud B  00pa30BaTEIbHOM
NEeSTENBHOCTH U KU3HEHHBIXCUTYAIHSIX;

— OIICHUBATh PECYPChI, B TOM YKCJI€ BpeMsl U JIpyrue HeMaTepuajbHbIE PECYpCHI,
HE0OXOIUMBIE JUISl TOCTHKEHUS TIOCTaBICHHOMIIENH;

— BBIOMpATh MyTh JOCTHKCHHS IEJIH, TUIAHUPOBATh PEHICHHUE MTOCTABICHHBIX 3a/1a4,
ONTUMU3HPYS MaTepHAlIbHbIE U HEMaTepUaIbHbIE3aTPAThI;

— OpraHU30BBIBATH 3¢ (HEeKTUBHBII MOUCKPECYPCOB,HEOOXOTUMBIX JIJIS
JTOCTHKEHUS TIOCTaBJICHHBIX 1EJIeH;

— COTIOCTABJISITH MMOJTYUYEHHBIN Pe3yIbTaT ACSITEIbHOCTH C TIOCTABICHHON 3apaHee
LEeTbIO.

Ilo3naBaTenbHBIE YHUBEPcAJIbHbIE YUeOHbIe 1eiicTBUsI BbINMYCKHUK HAYYHTCH:

- MCKAaTbUHAXOAUTHOOOOIICHHBIECTIOCOOBIPEIICHHSI3aa9, BTOMYKCIIE,
OCYIIECTBIISITh Pa3BEPHYTHIA HH(GOPMAIMOHHBIA TOWCK M CTAaBUTh HA €ro0 OCHOBE HOBBIC
(yueOHbIe U TO3HABATENbHEIC) 3a/1a4H;

— KPUTHUYECKH OIICHUBATh U MHTEPHPETUPOBATH MHPOPMAILIMIO C Pa3HBIX MO3UIIUH,
pacmno3HaBaTh U GUKCUPOBATH TPOTUBOPEYHS B UH(OOPMAIIMOHHBIXUCTOYHHUKAX;

— UCIIOJIB30BaTh  Pa3lInYHBIC MOJIETbHO-CXEMATUYECKUE cpeacTBa IS
MPEACTABICHUS CYIIECTBEHHBIX CBSI3€Ml M OTHOLIEHUH, & TaKK€ IMPOTUBOPEUMI, BBISIBICHHBIX B
MH(POPMAITMOHHBIXUCTOYHHUKAX;

— HAaXOJIUTb M TPUBOAUTH KPUTHUECKUE APTYMEHTHl B OTHOIICHHM JEHUCTBUUA U
CYKIEHUU JPYroro; CHOKOWHO W pPa3yMHO OTHOCHUTBCS K KPUTHYECKHM 3aMEUaHHUSIM B
OTHOIIICHUU COOCTBEHHOTO CYXKACHHSI, pACCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJIUTH 32 PaMKH y4e€OHOTO MpeaMeTa W OCYIIECTBIATH IeJIeHANpaBIeHHbII
MTOMCK BO3MOYKHOCTEH JIJIsl IIMPOKOTO MEPEHOCa CPEJICTB M CIIOCOOOBICHCTBHUS;

— BBICTpPAWBaTh WHAMBUAYAIBbHYI0O 00pa30BaTEIbHYIO TPACKTOPHIO, YUYHUTHIBAs
OTPaHUYEHUS CO CTOPOHBI APYTHX YUACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

— MEHSTh W YJIEPKUBATh pa3HbIE TO3WIMK B TI03HABATEILHON JESITEIHHOCTH.

KoMMyHMKaTHBHBbIE YyHUBEpPCAJIbHbIE Y4eOHbIE e CTBUS

BohinycKHUKHAYyYHUTCS:

— OCYIIECTBIISITH JIENOBYI0O KOMMYHHUKAllMI0O Kak CO CBEPCTHHKAaMHU, TaK U CO
B3pOCJBIMH (KaK BHYTpH 00pa30BaTeIbHON OpraHU3allid, TaK W 3a €e MpeaeliaMu), MoadupaTh
MapTHEPOB JJIsl JEJIOBOM KOMMYHHUKAllUM HCXOAs U3 COOOpakeHUH pe3yIbTaTUBHOCTHU
B3aMMOJICMCTBHS, @ HE JIMYHBIXCUMIIATU;

— IpU OCYIIECTBICHUU TPYNIOBOM pabOThl OBITh Kak PYKOBOJUTENEM, Tak U
YJIEHOM KOMAaHbl B Pa3HBbIX poOJIIX (FeHepaTop WIeH, KPUTUK, MCTIOJIHUTENb, BBICTYMAIOIIHM,
IKCTEPT U T.1.);

— KOOPJIMHUPOBATh U BBIMOJIHATH Pa0OTYy B YCIOBUSIX PEaJbHOTO, BUPTYAJIbLHOTO U
KOMOMHHPOBAaHHOTOB3aUMO/ICHCTBUS;

— pPa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BaHUEM
aJICKBAaTHBIX (YCTHBIX U MUCHMEHHBIX) S3BIKOBBIXCPE/ICTB;

— pacno3HaBaTh KOH(MIMKTOTEHHBIC CUTYAIlMH ¥ TIPEIOTBPAIIaTh KOHPIHUKTHI IO UX
aKTUBHOHM (a3bl, BBICTpaMBaTh JAENOBYI0 M 00pa30oBaTENbHYI0 KOMMYHHKAIUIO, H30eras
JUYHOCTHBIX OIEHOYHBIXCY>KICHUH.

NNPEIMETHBIE PE3YJIbTATBI
B pesynbprare n3ydeHus yueOHOro mpeamera «XWMHsS» Ha yYPOBHE CpelHEro oOIiero
oOpa3zoBaHUs:



BbInyCKHUK HA yI1y0JIeHHOM YPOBHE HAYUYMTCS:

— packpbIBaTh Ha IpUMEpax posib XUMUU B (HOPMUPOBAHUU COBPEMEHHOW HAYUHOM
KapTUHBl MHUpPa ¥ B MPAKTHUYECKON NEITEIbHOCTH YEJIOBEKAa, B3aUMOCBSI3b MEXKIY XHMHUEH U
JIPYTMMHU €CTECTBEHHBIMUHAYKAMU;

— WUTFOCTPUPOBATh Ha IPUMEPAX CTAHOBJIEHUE W BOJIOLUIO OPraHWYECKOW XUMHUHU
KaK HayKU Ha pa3JIMYHbIX HCTOPUYECKUX dTanax €epa3BUTHS;

- yCTaHABIMBAaTh MPUUYMHHO-CIEJACTBEHHbIE CBSA3M MEXKIYy CTPOEHHEM aTOMOB
XMMHUYECKHUX DJIEMEHTOB U NEPUOJNYECKUM N3MEHEHHEM CBOMCTB XMMMUYECKHX 3JIEMEHTOB U UX
COCIMHEHUN B COOTBETCTBUU C TOJOKEHUEM XHMHUYECKUX OJJIEMEHTOB B IEPUOAMYECKOMN
CUCTEME;

— AQHAJM3UPOBATh COCTaB, CTPOECHUE M CBOMCTBA BEIIECTB, NPUMEHSS MOJOXKECHUS
OCHOBHBIX XMMHYECKUX TEOPUN: XMMHUYECKOIO CTPOEHHMS OpPraHM4ecKuX coeauHeHuil A.M.
bytnepoBa, cTpoeHuss aroMa, XUMUYECKON CBSI3U, JEKTPOJUTUYECKONW TUCCOLUMALNN KUCIIOT U
OCHOBaHUH; yCTaHABIMBAaTh NPUYUHHO-CIIEICTBEHHBIE CBS3M MEKIY CBOMCTBAMM BEILIECTBA U
€ro COCTaBOM, U CTPOCHHUEM;

— OPUMEHATHh NPaBWJIA CHCTEMATUYECKOM MEXIYHApOJHONH HOMEHKJIATYphl Kak
CPEIICTBA PA3NUUYCHUS U UACHTU(DUKAIIMY BEIIECTB 110 UX COCTaBY UCTPOCHHUIO;

— COCTaBJIATH MOJICKYJSIDHBIE M CTPYKTypHBIE (OPMYJBI HEOpPraHMYECKUX H
OpraHMYECKHUX BEIIECTB KaK HOcHUTened MH(pOopMaluu O CTPOCHUU BEIECTBA, €r0 CBOMCTBAaX W
MIPUHAJIEKHOCTH K OIPEIEIIEHHOMY KIIaCCyCOEAMHEHNUI;

— OOBSACHATH MPHUPOAY U CIIOCOOBI 00pa30BaHMsI XMMHUYECKON CBS3H: KOBAJIEHTHOM
(TmoJsApHOM, HEMOJISIPHOM), MOHHOM, METAJTTMYECKON, BOJOPOJHOM — C IIEJIbIO OINpeaeTeHUs
XUMUYECKON aKTUBHOCTUBEILIECTB;

— XapakTepru3oBaTh (U3NYECKHE CBOICTBA HEOPTraHWYECKHX U OPTaHUYECKHX
BEIIECTB W YCTAHABIMBAaTH 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEIIECTB OT THUIMA
KPHUCTAIUINYECKONPEIIETKHY;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUM XMMHUYECKHUX CBOMCTB MPOCTHIX
BEILECTB, BOJOPOIHBIX COETMHEHU, BHICIINX OKCHJIOB UTUPOKCHUIOB;

— OPUBOANTh NPUMEPHl XUMUYECKHX pEaKIU, pPaCKpBIBAIOLIUX XapaKTEpHbIE
XMMHUYECKHE CBOWCTBAa HEOPraHMUECKUX U OPraHUYECKUX BEILECTB M3YUYEHHBIX KJIACCOB C LIETbIO
WX UICHTU(PUKAIUU U 00bICHEHUS 00JaCTUIIPUMEHEHHS;

— OTpPEEIIATh MEXAHU3M PEaKIIUU B 3aBUCUMOCTH OT YCJIOBHM NPOBEIECHUS PEaKIUU
U TPOTHO3MPOBATH BO3MOXKHOCTb IPOTEKaHMsI XUMHUYECKMX pEaKIMi Ha OCHOBE THUIIA
XUMHUYECKOHN CBSI3U U aKTUBHOCTUPEATreHTOB;

— yCTAQHABJIMBAaTh  3aBHUCUMOCTb  PEAKUUOHHOW  CIIOCOOHOCTH  OpPraHUYECKHUX
COCIMHEHUH OT XapakTepa B3aUMHOIO BIIMSHHS aTOMOB B MOJIEKyJdaX C  II€JIbIO
IIPOrHO3UPOBAHUS MPOAYKTOBPEAKIINH;

— yCTaHABIMBATh 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOW peakUMh M CMEILEHUs
XMMHUYECKOTO PABHOBECHS OT pPAa3IMYHBIX (PAKTOPOB C LEIbIO ONPECJICHUS] ONTHUMAaIbHBIX
YCIJIOBUI MPOTEKaHUSI XUMUYECKUXITPOLIECCOB;

— YCTaHABIMBAaTh TE€HETUYECKYIO CBSI3b MEXKAY KIaccaMd HEOPraHWYEeCKUX H
OpraHMYECKHX BEUIECTB JJisi OOOCHOBAHMS MNPUHIUIHAIBHON BO3MOXKHOCTH MOJyYEHUS
HEOPraHMYECKUX U OPraHU4YECKUX COEIMHEHUH 3a1aHHOTO COCTaBa UCTPOCHMS,

— NoOUPATh PEareHThl, YCIOBUS U ONPEAEATh MPOIYKThl peaklnii, MO3BOJISIOMINX
peanmu3oBaTh  Ja0OpaTOpHbIE W  NPOMBIIUICHHBIE  CHOCOOBI  TMOJNyYEHHS  Ba)KHEHMIIHMX
HEOPraHMYECKUX U OPraHUYECKUXBEILECTB;

— ONpEAENIATh XapakTep Cpeldpl B pPE3yJbTaTe TUAPOJIM3a HEOPraHWUYECKUX U
OpraHWYECKHX BEIIECTB M MPUBOJWUTH MPUMEPHI TMAPOJIM3a BEIIECTB B IOBCEIHEBHON KXU3HU
YenoBeKa, OMOJIOrnYeCKX OOMEHHBIX MPOLECCaX UIPOMBIIUIEHHOCTH;

— IPUBOJNUTH NPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUNA B IMPUPOJIE,
IIPOU3BOJICTBEHHBIX MpOIECCaX U KU3HEIEATEIbHOCTUOPTAHU3MOB;



- 000CHOBBIBaTh IPAKTUYECKOE HCIIOJIb30BAHUE HEOPraHMYECKUX U OPraHMYECKUX
BEIIECTB M UX PEAKIHiA B IPOMBIIIIICHHOCTH HOBITY;

- BBINOJIHATh XMMHYECKUH SKCIEPUMEHT II0 pAaclO3HABAaHUIO U  IOJYYECHHUIO
HEOpPraHMYECKUX M OPraHUYECKUX BELIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIAcCaM COCAMHEHUH,
B COOTBETCTBUU C IIPaBUJIAMH M IpueMaMM 0e301acHOi paboThl ¢ XUMUYECKUMU BEIECTBAMU U
71a00paTOPHBIMOOOPYIOBAaHHEM;

- IPOBOJUTh PACUYEThl HA OCHOBE XMMHYECKMX (OPMYII U YPaBHEHUH peaxiuii:
HaXOXJCHHE MOJEKYIApHOH (OpMyNIbl OpPraHMYEeCKOro BEHIECTBA 10 €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSILIMX B €r0 COCTaB, WM 10 NMPOJYKTaM CrOpaHMs; pacueTbl
MaccoBOM J1oyu(Macchl)

- XMMHUYECKOI'O COEIMHEHUs B CMECH; pacueThl Macchl (00beMa, KOJUYecTBa
BEIIIECTBA) MPOIYKTOB PEAKIUU, €CJIIM OJIHO M3 BEIIECTB JAaHO B M30BITKE (MMEET MPUMECH);
pacueTbl MaccoBOW WM OOBEMHOM MJOJM BBIXOAA MPOAYKTAa pEaKUUU OT TEOPETUUYECKU
BO3MOXXHOT'O; pacueThl TEIIOBOrO 3((eKTa peakiyu; pacueTsl OOBEMHBIX OTHOIICHUI Ta30B
IIPpY XUMHUYECKHUX pEaKLHMAX; pacueTbl Macchl (0ObeMa, KOJIMYecTBa BEIIECTBA) IMPOJYKTa
peaKuuM, €Ciid OJHO W3 BEUIECTB JaHO B BHUJIE PAcTBOpa C OIPEICIICHHOM MacCOBOM JOJIEH
pPacTBOPEHHOI'OBEILIECTBA;

— UCIIOJIb30BaTh METO/Ibl HAayYHOTO IO3HAHMS: aHAIMU3, CUHTE3, MOJEIUPOBAHUE
XMMHUYECKHX MPOIECCOB U SIBICHUN — NpU pELICHUH Y4eOHO-HCCIIEOBATENbCKUX 3a7ady IO
M3Y4YEHHIO CBOMCTB, CIIOCOOOB MOIYYEHHs U PACTIO3HABAHUS OPraHMYECKUXBELIECTB;

— BIaJeTh TNpaBWIaMU 0€30MacHOro OOpalleHus € €IKUMH, TOpIOYMMU H
TOKCUYHBIMH BEILIECTBAMHU, CPEJICTBAMHU OBITOBONXUMUU;

— OCYLIECTBIIATH ~ IMOMCK  XMMHUYECKOH  HMH(OpManmuuM O  Ha3BaHUIM,
UICHTU(PHUKATOpPaM, CTPYKTYPHBIM (POpPMYJIaMBEILIECTB;

- KPUTUYECKH OILIEHWBaTh W HMHTEPIPETHPOBATH XUMHUECKYIO HH(OpPMAIHIO,
COJIeprKallylocs B COOOIEHUSX CPEICTB MaccOBOM MHpopMmalum, pecypcax MHTepHeTa, Hay4yHO-
MOMYJISIPHBIX CTaThAX C TOUYKH 3PEHUSI €CTECTBEHHO-HAyYHON KOPPEKTHOCTHU B LIEJISIX BBISBICHUS
OLIMOOYHBIX CYXJIEHUH U (popMHpOBaHUS COOCTBEHHOMITO3UIINY;

- YCTAQHABJIMBAaTh B3aWMOCBSI3M MEXIYy (akTaMd | TeOopuei, NPUYUHONH U
CJIEJICTBUEM IPU aHAU3€ MPOOJIEMHBIX CUTyalluid U 0OOCHOBAHMM MPUHUMAEMBIX PEIIEHUH Ha
OCHOBE XMMHMUYECKUX3HAaHUN;

- MpEACTaBIATh IMYTH pelIeHUs TJ00adbHBIX MpoOJeM, CTOSIIUX Iepes
YeJI0BEYECTBOM, M NEPCHEKTHBHBIX HAINPABICHUNA Pa3BUTHS XMMUYECKHX TEXHOJOTHH, B TOM
qycia€ TEXHOJIOIMH COBPEMEHHBIX MaTEpUaloB C  PA3JIMYHOM  (PYHKIMOHAIBHOCTBIO,
BO300HOBIISIEMBIX HCTOYHUKOB CHIPbS, IEPEepaOOTKH U YTUIM3ALMU TPOMBIIUICHHBIX 1 OBITOBBIX
OTXOJIOB.

BbInycKHHK HA YIJ1y0/JIeHHOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYUUTHCS:

- (dhopMynupoBath Henb  MCCIEAOBAHUA, BBIJIBUTATh " POBEPATH
9KCIIEPUMEHTAIIBHO TUIOTE3bl O XMMMUYECKHMX CBOMCTBAaX BEIIECTB Ha OCHOBE HX COCTaBa M
CTPOECHHS, WX CIIOCOOHOCTH BCTyHaTh B XMUMHUYECKHE DPEAKIUH, O XapaKTepe MU MPOAYKTax
Pa3IMYHBIX XUMUYECKHUX PEaKIIHii;

- CaMOCTOATEJIBHO IIJIAHUPOBAaTh U IPOBOJUTh XUMHUYECKUE SKCIEPUMEHTHI C
co0II0IeHNEeM IIpaBuII 6e30MacHOi paboThI € BEIIECTBAMH U 1aO0PaTOPHBIMOOOPYIOBAHUEM;

- UHTEPIPETUPOBATh JIAHHBIE O COCTaBE M CTPOECHUHU BEILIECTB, IMOJyYEHHBIE C
MTOMOIIIBIO COBPEMEHHBIX (PH3UKO-XUMUYECKUXMETOJIOB;

- OIUCBIBATh COCTOSTHHE BJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKHX MPEICTaBICHUI O CTPOCHUH aToMa [l OOBSCHEHUS PE3YJIbTATOB CHEKTPATBHOTO
aHaJIN3aBeIIECTB;

— XapaKTepU30BaTh POJb A30TOCOAEPKAIIUX TE€TEPOLUKINYECKUX COCIUHEHUN U
HYKJIEMHOBBIX KUCJIOT KaK BaKHEHIIMX ONOJIOTUYECKH aKTUBHBIXBELIECTB;



- IIPOTHO3UPOBATHEBO3MOKHOCTD IIPOTEKAHUSA OKUCIUTEIIBHO-BOCCTAHOBUTEIbHBIX
peaKkuuy, JeXKalKUX B OCHOBE IIPUPOJHBIX U IIPOU3BOJACTBEHHBIX IIPOLIECCOB.

3.COAEP KAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»
10 kanace

Tema 1. OcHOBHBIE TeOpeTHYECKHE MOJI0KEHUSI OPraHNYecKOil XUMHHU

IIpenmer opranuyveckoii XumMuM. MHoroo0pasue OpraHUYECKUX COEJUHEHMH.
Oprannueckue BelIeCTBA. YTIJIEPOAHBIM CKEJIET MOJEKYJI OpPraHMYECKHX BEIIECTB. YTJIEepoA-
yraepoanble  cBsi3u. CoeOUWHEHUs HaChIIEHHbIE U HEHachllleHHble. KpaTHble — CBA3M.
AIMKINYECKHE U LUKINYECKUE COENMHEHUS. MOJIEKyNbl ¢ pa3BETBIEHHBIM U HEPA3BETBIEHHBIM
ckeneToM. @DYHKIHMOHANbHbIE Tpynnbl. MOHOQYHKIMOHAIbHBIE, NOJU(GYHKIMOHAIBHBIE U
rerepo()yHKIMOHANBHBIE cOoeuHEHHs. Teopus CTpOEHUS OpraHMYecKuX coequHeHuil A.M.
byrneposa. 3omepsl.

XuMHnyeckHe CBSI3M B MOJEKYJIaX OPraHHYecKHX coeJuHeHuii. ['uOpumuzanus
opOuTanei. - cBsi3b U TM-CBsI3b. llepBUYHBINA, BTOPUYHBIN, TPETUYHBIA M YETBEPTHUHBIA aTOMBI
yraepona. JimHa cBs3ei.

OO0mme npeACTaBICHUA O PEAKIHUOHHON CIOCOOHOCTH OPraHMYECKHX COCIMHEHHH.
[TonsiTne 0 MexaHuU3Me peakiuu. DIeMeHTapHbI akT. [IpocThie U cinoxubie peakiuu. [lepexognoe
cocTosiHHEe.] OMONMUTHYECKUIT M TeTepOIMTUYECKUH CHOCOOBl pa3pbiBa CBA3M. Paaukansl
Hyxneopunst u  osnekrpoduibl.  CyOctpaThl.  PeareHTbl.  DIIEKTPOHHOAOHOpPHBIE U
JJIEKTPOHOAKLENITOPHbIE ~ 3aMecTuTeNd. MHAYKTUBHBIA  3ddexT. Me3zomepHblii  3PPexT.
Compsx€nnas cucrema. Krnaccudukanus peakiii B OPraHMYECKONM XUMHUU: IO Pe3yibTaTy
(3amerieHre, MPUCOEAMHEHHUE, OTIICIJICHUE); MO0 M3MEHEHHUI0 XMMHUYECKOH MpPHUPOJbl BELIECTBA
(runpupoBaHue, NeTUIpUpPOBaHUE, ruapaTanus, Jeruaparanus, raJOr€HUPOBAHMUE,
JIerajJloTeHUPOBaHUE, TUAPOrajoreHUPOBAHUE, JETUIPOraJIoreHUPOBaHNE, THJIPOJIN3).
PeeaknumanextpodunbHoro 3amenienus. Peakiuu HykieopuibHOro 3amenneHus. Peaknuu
paZMKaIbHOTO  MpHCOeNuHEeHHA. Peakuumu 3yeKTpO(UIBHOrO  NpUCOEAUHEHHUs. Peakiuu
HYKJIEOUIBHOTO IPUCOEANHEHHUS.

Hemoncmpayuu. Konnekuuyn opraHMuecKuX BEIIECTB U MAaTEPUAJIOB M U3/IEIUI U3 HUX.
Mopenu MONeKyJl OpraHU4eCKUX COECTMHEHU.

Ilpakmuueckue padomsi. 1. KoHCTpynpoBaHUE HIAPOCTEP>KHEBBIX MOJENEH MOJIEKYI

OPraHUYECKUX COCTUHEHUM.
Tema 2. YriieBoaopoabl

Aakanpl. OOmas ¢opMyna W TOMOJOTHYECKHH psa ankaHoB. KadyecTBEHHBIA U
KOJIMYECTBEHHBIM COCTAaB MOJIEKYJ alKaHOB. MeXayHapoJgHas HOMEHKJIATypa OPraHMYeCKUX
coenuHeHuil. M3omepust 1 HOMEHKIaTypa ankaHoB. DU3nUecKrue CBOMCTBA alKaHOB. XUMHYECKUE
CBOMCTBA QJIKaHOB. XMMHYECKHE PEAKIMM C YY4aCTHEM AaJIKAHOB, NPOTEKAIOIIHME IO MEXAaHU3MY
paJMKalIbHOTO  3aMellleHusi:  rajoreHupoBaHHe, HHUTpoBaHue (peakuus KoHoBanoBa),
nerugpupoBanue. M3omepusanusa ankaHoB. KpekuHr. KaraiuTudyeckoe OKHUCIEHHME W TOPEHHE
ankaHoB. KonBepcusi merana. Cunrte3-ra3. HYactuuHoe okuciieHHe MeTaHa. [lonydeHue ankaHOB:
peakmus  Bropma, nexapOOKCHIMpoBaHWE COJEH YKCYCHOW KHCHOTHI, peakius —Komb6e.
[Ipumenenue ankanoB. MexXyHapOaHbIE KOBI MUIIEBBIX JOOaBOK.

Asikenbl. O0mas (GopMyTa ¥ TOMOIOTHYECKMH A M HOMEHKIATypa alkeHOB. Sp2-
ruOpuauzanus opburaneil atomoB yriepoga. CTpyKTypHas U TNPOCTPAHCTBEHHAs H30MEpUs
ankeHoB. @Du3NuYecKHWe CBOMCTBA aJKEHOB. XHMHYECKHE CBOMCTBAa aJKEHOB: PEaKIMH,
NPOTEKAIOIME MO0 MEXaHU3MYy JJIEKTPO(UIBHOTO MNPUCOETUHEHUs (TMIpOrajoreHupoBaHue,
raJIorTeHUPOBAaHME, THIpaTalMs, TUApUpOBaHuE, naeruapupoBanue). I[IpaBuno MapkoBHHKOBA.
Kapbokatnon. KauecTBeHHast peakius Ha JBOWHYIO CBs3b (peakuus Barnepa). Ilonmmepusanms
ankeHoB. [lomumep, MOHOMEp, 3J€MEHTApHOE 3BEHO, CTENeHb mnonuMmepuszanuu. OKucieHue
ankeHoB. Baxkep-npouecc. IlpombliieHHble W J1aOOpaTOpHBbIE CHOCOOBI TONYYEHHs! AJIKEHOB.
[IpaBuiio 3aiinesa. [lpuMenenue ankeHoB.

Aaxonmenbl. OOmas ¢opmyna ankoaueHOB. M30nMpoBaHHBIE, COINPSDKEHHBIE U
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KyYMYJIUpOBaHHblE JHEHbl. Jlenokamu3auuss cBs3u. @DU3NYECKHE CBOWCTBA  AJIKOJHMEHOB.
XUMHYECKUE CBOMCTBA AJIKOJIMEHOB: PEAKIIMHU IPUCOECIUHEHUS (TUIPUPOBAHKE, FAJIOr€HUPOBAHUE)
u nonuMmepusauus. Pe3onaHcHeli THOpua. HarypanbHbli W CHHTETHYECKHH KaydyKH.
Bynkanunzanus. [Tonyuenue u npumenenue ankoaneHos. Peakius JleGenena.

Aakunbl. OOmas ¢opmyna W TOMOJOTHYECKHH psii  alkuHOB. M3omepus wu
HOMEHKJIaTypa aJKUHOB. SP-rubpuamsanus opOutaneii aromoB yriaepona. CTpykTypHas u
MPOCTPAHCTBEHHAA M30MEpHUs aTKMHOB. PU3MYECKHE CBOMCTBA aJKUHOB. XMMHUYECKHE CBOMCTBA
QIKWHOB: pEaKlM{, NPOTEKAIIME MO0 MEXaHU3MYy DJIEKTPOPHILHOTO TPHUCOSAMHEHUS
(TrugporanoreHMpoBaHue, TalloreHUpOBaHue, THapaTanus, ruapupoBanue). IlpaBuno Dnbrekosa.
Auerunenuasl. JluMepusanus u TpuMepusanus anetuiaeHa. OKUCIEHUE aJIKMHOB NIEPMaHTaHATOM
KaJIAA B pa3JINYHBIX ycnoBusx. [lomydyeHne u npuMeHeHUe aIKUHOB.

Huxaoankansl. O0mas ¢popMyna U rOMOJIOTHYECKHHA Pl MUKIOAIKAHOB. M3oMepus u
HOMEHKJIATypa IMKJIOAJKaHOB. (DU3MYECKUE CBOMCTBA IMKIOAJKAHOB. XHWMHYECKHE CBOWMCTBA
[UKJIOAJIKAHOB: PEaKlMM MPUCOETUHEHUS K MaJIbIM IMKJIaM, PEAKIMH 3aMEIEHUs HOPMaIbHBIX
LIUKIJIOB, pEAaKUWW TUAPUPOBAHUA W JeruapupoBaHusd. [lonmydeHue IUKIIOANKaHOB U3
JUrajoreHankaHoB. MeanKo-0noJIornuecKkoe 3HaYeHNE IIMKII0ATKaHOB.

Apenbl. Kpurepun apomaTuyHOCTH. Apomatudeckuii cekcrer. I[lpaBuno Xrokkyis.
O6mas ¢opmyna U roMOJIOTHYECKUN psify apeHoB. OpTo-, mapa- U MeTa-KCWioybl. Duznyeckue
cBOiicTBa O€H307la U €ro TromojoroB. Peakmum 31eKTpoQUIBHOTO 3aMmelleHus OeH3ona
(ramoreHNpoBaHWe, HUTPOBAHHE, AJKAJIUPOBAHHE). T-KOMIUIEKC, G-KOMIUIEKC. Peakium
NPUCOETUHEHUSI apeHOB. XUMHUUYECKHE CBOICTBa TomoioroB Oenzosia. OpHEHTaHThl NEPBOrO U
BTOpOro psaa. KoHIeHCMpOBaHHbIE M HEKOHJIEHCHPOBAHHbIE apOMaTHYECKHE COCHUHEHMS.
[lomyueHue u npuMEHEHUE apEHOB.

IIpuponnbie ucrouHMkM YyriesonopoaoB. Ilpupoansiii ra3. Hedrts. Ilepepabotka
HegTu. JleToHanMoHHas CTOHKOCTh OeH3uHa. OkraHoBoe uHcno. Pudopmunr. Ilpumenenue
He(TEenpoAYKTOB. Buabl TBEpIOTO TOIUIMBA.

I'anorenzameménnplie yriaeoaopoabl. OOmas xapakrepuctuka. @U3nuecKue CBOUCTBA.
XUMUYECKHE CBOWCTBA TaJIOTEHAIKAHOB (pEaKIUM 3aMeIleHUus M OTILEIUIeHHs). XUMHUYECKHe
CBOICTBa rajareHajJKeHOB (peaklMy 3aMelIeHUs, MPUCOECIUHEHUs, TToIuMepu3alun). B3anmuaoe
BJIMSIHHE aTOMOB B MOJIEKYJIaX Tajlor€H3aMelIEHHbIX YrieBo10poa0B. [IponykTel monuMepusauuu
rajoreH3aMelI€HHbIX  YTJE€BOJOPOAOB:  TMOJMBUHWIXJIOPHUJ,  XJOPONPEHOBBIA  Kaydyk,
noJITeTpad TOPITHIICH.

Jemoncmpayuu. ArperaTHoe€ COCTOSIHHE aJIKaHOB B 3aBHCHUMOCTH OT MOJIEKYJSpPHOU
Maccel (OyraH, rekcan, mapaduH). HecmemmBaeMocThrekcaHa ¢ BOJOH, CpaBHEHHE IUIOTHOCTH
rekcaHa M Bojabl. PacTBopeHue mnapaduHa B TekcaHe. PacTBopuMocTh B rekcane Opoma H
nepMaHraHata kanusi. bpomupoBanueankaHoB. PagukaabHoe OpoMupoBaHue TOIyoJIa.

Jlabopamopusie onvimul. 1. llocTpoeHne mojeneit monexkyn ankaHoB. 2. [loctpoenue
MojeNIe MoJieKys ankeHOB. 3. CpaBHEHHE CIIOCOOHOCTH K OKHCJICHUIO aJKaHOB M QJKEHOB. 4.
CpaBHeHUE CHOCOOHOCTH K OpOMHPOBAHUIO TMPH OOBIYHBIX YCIOBHUSX AJTKAHOB M alIKEHOB. O.
JleticTBHe MepMaHTaHaTa Kajaus Ha OSH30JI U TOJIYOJL.

Ilpakmuueckas padoma 2. IlonydeHre STHIICHA U OTIBITHI C HAM.

Tema 3. Kuciiopoacoaep:kaiue opraHu4ecKue coeJHHEeHUs

Cnuprtbl. CoctaB crnimproB. Kiaccudukamnus u HoMeHKiIatypa cnuptoB. Dusmueckue
CBOMCTBa CHUPTOB. MEXKMOJICKYISIPHBIE BOAOPOJHBIC CBSI3M M HMX BIUSHUE Ha (DU3MYECKHE
CBOMCTBAa CIHMPTOB. XUMHUYECKHE CBOMCTBA: B3aUMOJCICTBUE CO IIEJOYHBIMA METaJUIaMH,
TaJIOTeHOBOJIOPOJAaMH, BHYTPH M MEXKMOJICKYISIpHAs JeTUApaTalus, peakuus >STepuduxanum,
okucinenue. Ilpocteie u  cnoxsble  >Qupbl.  Homenkiatypa  mpocTbiX  3(HUpPOB.
KomriekcooOpa3oBanre MHOTOATOMHBIX CIUPTOB. KadecTBeHHass peakiusi HA MHOTOATOMHBIC
crupthl. [lomydenue u npuMeHeHne CIupTOB.

®enonbl. Knaccudukanus u HOMeHKnatypa (enonoB. dusnyeckue cBoicTBa (eHOA.
B3auMHoe BiusiHHE aTOMOB B MoJiekyie (eHosa. XUMHYECKHE CBOMCTBA (B3aUMOJCHCTBUE CO
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HICJIOYHBIMM ~ METaJllaMd M €O  IIeJoYaMH, OpOMHpOBaHUE, HUTPOBAaHUE, OKHCIIEHUE,
runpupoBanue). OOpa3oBaHHE KOMIUIEKCHBIX coenuHeHMid ¢ xuopuaom xkenesa(lll) —
KauecTBeHHas peakiusi Ha ¢eHonbl. CpaBHEHHE XMMUYECKUX CBOMCTB OJHOATOMHBIX CIHUPTOB U
¢denona. [lonyuenue u npumenenue GpenosnoB. bakrepuuygHas akTUBHOCTb (PEHOJIOB.

Aabaeruabl M KeroHbl. KapOoHwibHble coeauHeHus. HomeHkmaTtypa U u3oMmepust
albJIETUI0B U KETOHOB. DPU3MYECKUE CBOWCTBA. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE
KapOOHWIbHOU Trpymnmbl. CTpoeHHE MOJICKYN albJeTHU0B. XUMHUYECKHE CBOMCTBA: PEaKIIUH
HYKJICO(DWIBHOTO TPHUCOEAUHEHUs (THIpaTanusi, MPUCOEIUHEHUE K albJeruaaM CIHUPTOB,
rUApoCcyNb(UTa HATPHsI, IMAHOBOAOPO/A), BOCCTAHOBICHUE AJIbJETHI0B U KETOHOB, OKHCIIEHHE
albJeru/ioB, NojauMepu3anus W noiaukoHjaeHcanus. llomyaneramu. Aneranu. KauecTBeHHBbIE
peakuuu Ha anpaeruabl: ¢ ruapokcuaoMm Mmenu(ll), ¢ ammuaunbIM pacTBOpoM okcuia cepedpa, ¢
dbykcuHCepHUCTONW KUCHOTOW. [lonmydeHune aiapAeruaoB W KETOHOB. lIpuMeHeHue ajabJeTHUIOB U
KETOHOB. AHTHCENTHYECKOE AeicTBIE (hopMaibieTria.

KapOonoBble KHCJIOTBI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KAapOOKCHUIIBHOM
rpynnbsl. CTpoeHHe MOJIEKYJ KapOOHOBBIX KHCIIOT. ['omosiorudeckue psaabl ¥ oOmue Gopmysibl
KapOOHOBBIX KHCIOT. Pu3nueckue CBOICTBa KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOICTBa
npelebHbIX OJHOOCHOBHBIX KHCJIOT: pPEaKIUH HYKICOPMIBHOTO 3aMEIIeHHUs, KHUCJIOTHBIC
cBoiicTBa. Mexanu3m peakuuii srepuduranuu. Cuia rajoreH3aMemEHHbIX KapOOHOBBIX KHCIIOT.
Oco0eHHOCTh XMMHYECKHX CBOMCTB MYpPaBbHUHON KUCIOTHL. OCOOEHHOCTH XMMHUYECKHX CBOWMCTB
IpeleabHbIX JBYXOCHOBHBIX, HEMNPEECIbHbIX OJHOOCHOBHBIX, apOMATUYECKUX KapOOHOBBIX
kucnotT. [lomydeHne kapOOHOBBIX KHCIOT. BakHelimme mnpeacTaBUTETH KapOOHOBBIX KHCIOT:
MypaBbHHAsl, YKCycHas M OecH30iHas. Meauko-OnoJoruueckoe 3HaYeHHEe U TPUMEHEHHE
KapOOHOBBIX KUCIIOT.

DyHKINOHAIbHbIE MPOU3BOAHbIE KAPOOHOBBIX KHCJIOT. CloXHBIE 3QUPHIL.
lanorenanruapunsl.  Amuasl.  Asruapunsl.  Tuoadupsl.  [lomyueHue — XJIOpaHTUIPHUIIOB.
PeakumoHHast crmocoOHOCTh (PYHKIIMOHAIBHBIX MPOU3BOIHBIX KapOOHOBBIX KHCIOT. KHCIOTHBIN
TUAPOIN3 CIOKHBIX 3QupoB. [llenouHol ruaponu3 ciaoxkHbIX YQupoB — ombuieHUE. [IprMeHenue u
MEANKO-0MOJIOTHYECKOE 3HAUEHUE MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT.

Jlemoncmpayuu.  Peakuuss — M30MPONMMUIOBOIO  COHPTA € XJOPOBOJOPOJOM.
HlapocTep>kHEBbIE MOJETH MOJIEKYNl albAeTHAOB H KeToHOB. (OOpa3oBanme Ouypera Tpu
Pa3I0KEHUN MOYECBUHBI.

Jlabopamopusie onvimui. 6. IlocTpoeHne Mopeneil MOJIEKYJT H30MEpPHBIX CIIUPTOB.
7.PacTBOPUMOCTh Pa3JIMYHBIX CHOMPTOB B Boje. 8. OkucieHue mpomnaHoia-1 u mpomanona-2. 9.
Peaknus HyxneopunbHOro 3amenienus cnupra. 10. OkucineHue cnupTta AUXpoMaroMm Kamus. 11.
Honodpopmuas peakius. 12. BzaumoeiicTBe MHOr0OaTOMHBIX CITUPTOB ¢ Tuapokcuaom mean (11).
13. OOHapyxeHHEe TIUKOJBHOTO (parMeHTa B mimnepuHe. 14. PacTBOpUMOCT M KHCIIOTHO-
OCHOBHbIE cBoiicTBa (enona. 15. BbpomupoBanue ¢enona. 16. Oxucnenue ¢eHonon. 17.
KauectBennas peaknuss Ha Qenonsl. 18. Peakmms «cepeOpsitHoro 3epkana». 19. OxwucieHue
anpaerunoB runpokcuaom wmenu (I1). 20. JlucnpomopumonupoBanue ¢opmanpaeruna. 21.
KauecTBenHnas peakius Ha anpJaeruapl ¢ pykcuHcepHUCTol KucinoToi. 22. Nonodopmuas peakuus
Ha aunetoH. 23. IlocTpoeHue Mopeneil MOJIeKyl H30MEPHBIX KapOOHOBBIX KHCIOT M CIOXHBIX
3¢upos. 24. CpaBHEeHHE PACTBOPUMOCTH KapOOHOBBIX KHCJIOT U MX cojiel B Boje. 25. KucioTHbie
CBOWCTBAa YKCYCHOH KHCIOTHL. 26. Peakuus stepudukanun. 27. OOHapy)eHHe YKCYCHOM KUCIIOTbI
(kauecTBEHHAs peaklys Ha aneraT-uoH). 28. CpaBHEHHE CTIOCOOHOCTH K OKHCIICHUIO MYPaBbHHOM,
maBejaeBod M ykcycHOM kucinoT. 29. KauecTBeHHas peakuus Ha miaBeneBylo kuciory. 30.
[I'unpomm3 numerundopamuna. 31. ['maponus MmodeBuHbl. 32. OCHOBHBIE CBOWCTBA MOYEBUHBI. 33.
Je3zamupoBanuie MoueBUHbI. 34. ['uaponus sTuanerara.

Ilpakmuueckue pabomot. 3. IlonydeHne u CBOWCTBA YKCYCHOM KHUCIIOTHI.

Tema 4. A3oTconep:kaiiyue opraHu4eckue coeTMHeHusl.
I'eTepodyHKIIHOHAIBHBIE COeTUHEHH S
Amunbl. O0mias ¢popmyna amuHoB. Homenknatypa amuHoB. [lepBuuHbBIE, BTOPUYHEIE,
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TPETUYHbIC aMUHbl. PU3NUECKUE U XMMUYECKHE CBOMCTBA aMUHOB. AHMIMH. OCHOBHBIE CBOMCTBA
amuHoB. Cuia aMMHOB M HUTpocoeauHeHuil. HykieoduiabHble CBOHCTBA  aMHHOB.
JlezamunupoBanue. Peakius OpoMupoBaHus aHWIMHA. Peakius 31eKTpoduiIbHOro 3aMeIieHus 1o
apoMmaTthueckomy KoJblly. Peakuus ropenust aMuHoB. Okucienue aHuiauHa. [lonmyyeHne aMHHOB.
Peaxnus 3ununa. [IpuMeHenne u MeIMKO-OMOIOTHYECKOE 3HAYCHHE aMUHOB. BUOTe€HHBIC aMHUHBI.

letepounkinyeckne coequHenus. KapOonuknuueckue U TeTEPOLMUKINYSCKUE
coenuHeHus. Kucnopoaconepxkampe TreTepOLMKIMYECKME COEIMHEHMS. A30Tcolepikaliue
reTeporkibl. Du3nueckue W XMMUYECKHE CBOWCTBA TNHpuUAMHa u muppona. OOrmas
XapaKTepUCTHKA TeTEPOLIUKINYECKUX COETMHEHUH ¢ ABYMs U Oojee rerepoaromami. [Iupumuaus.
Ilypun. IlpuMeHeHre reTepoLUKINYECKUX COCIUHEHHN.

I'erepoyHKUMOHAJIBbHBbIE COeIUHEeHUA. [TpuHIMTIBI HOMEHKJIATypbl
reTepoyHKIIMOHAIBHBIX COSAMHEHH. AMUHOCTUPTHL. [ MIPOKCUKETOHBI U THAPOKCUAIBICTHIBI.
AMHHOKHMCIOTHL. [IpoTerMHOreHHble aMHUHOKHMCIOTHL. {DEHOJOKUCIOTHL. [ UAPOKCUKHUCIOTHI M
okcokucioTel. Ilukn Kpebca. AccuMmerpuuHblii atom yriaepoaa. Onrudeckas H30MEpHsL.
OnanTtromepsl. [Ipoexnnu @umepa. [I[pumenerne rerepoyHKIIMOHAIBHBIX COSTMHEHHM.

Jlemoncmpayuu. PactBOopuMoOCTB 51 OCHOBHBIE CBOICTBa MAPUJIMHA.
KommiekcoobpazoBanue nupuanHa.

Jlabopamopnwie onvimat. 35. PacTBOPUMOCTH U KHCIOTHO-OCHOBHBIE CBOWCTBA aHHMJIMHA.
36. Oxucnenue anunuHa. 37. bpoMupoBanue aHUIMHA.

Tema 5. Xumusi npMpoaHBIX COeIMHEHU

Kupbr. OOmias xapaktepuctuka >KApoB. Jlumuael. KuCTOTHBIE COCTaB  KHUPOB.
[TonuHeHachIllIEHHbIE W HACHIIMICHHBIE JKUPHBIE KHUCIOThL.. DU3HYEeCKHe CBOMCTBAa IKUPOB.
PacturenbHble U KUBOTHBIE KUPBIL. JIMnonpoTenHbl. XUMHUYECKHUE CBOWCTBA XKUPOB. ['uaponus3 u
oMbLIeHHE KUPOB. [[puMeHeHue kupos.

®ochoaunuabl KJIeTOYHBIX MeMOpaH. [loBepxHocTHO-akTHBHBIE BemiecTBa (ITAB).
I'munepodochomumuasr  (pochatunmncepunsr). Counrodochomunuasl.  CHUHTOMHUETHHEL.
KuakocTHO-MO3anuHas MOJIEb CTPOCHHUSI OMONIOTHUECKUX MeMOpaH.

Yraesoawl. O0mas gopmyna yriaeBonoB. Kimaccudukamus yriaeBonoB. buomomuMepsr.
Monocazapuasl. ['moko3a, ¢ppykrosa, pudo3a, ae3okcuprudosa. Ctepeon3oMepus MOHOCAXapHUIOB.
®opmyner Oumepa. OOpa3oBaHue HUKIHYECKHX (GopM MoHocaxapuaoB. Popmynsl Xeyopca.
XUMHUYECKHEe CBOWCTBA MOHOcaxapuaoB (KomiuiekcoobpasoBanue ¢ wuoHamu weau  (I1),
00pa3oBaHUE CIOKHBIX A(UPOB, BOCCTAHOBIEHHE 10 MHOTOATOMHBIX CHHPTOB, OKHCIEHHE [0
KHCJIOT, OKMCIICHHE MOHOCAXapUJI0B C AECTPYKIMEH yriIepoaHOH ey, 00pa3oBaHUe TTTUKO3UIOB).
AT® u AJI®. Bpoxenune (CmupTOBOE, MOJIOYHOKHUCIIOE, MAaCIITHOKKCIIOE). [IpeBpaiiienne ritoKo3bl
B opraHu3Me (TJIUKOJNM3, TIMKOreHe3, neHTodocdaTHed myTh). [IpruMeHeHHe MOHOCaxapuIOB.
OO6mias xapaktepucTuka nucaxapunoB. CTpoeHHE nMcaxapuaoB. AneTanu. [ TMKO3HUIIHBIE CBS3H.
Caxapo3a. Manbroza. Jlakro3za. BoccTtaHaBinuBaroIMe M HE BOCCTAHABIMBAIOIIME IUCAXapHJIbI.
Iunponuz npucaxapumos. OOmas XapakTepuctuka noiucaxapuaos. I[lonu-D-riorokonupaHosbl.
l'omononucaxapunel. Amunosza. AmumnonektuH. Kpaxman. I'mukoren. Lemmronosa. I'maponus
nonucaxapuaoB. Jexcrpun. CnoxHble 3(QUpbl LEJUTIOJIO3b ¢ YKCYCHOM M a30THOM KHUCIOTaMHU.
KauecTBeHHbIE peakIMy Ha Kpaxmall U HEJUII0JI03Y.

AMuHOKkHCI0ThI. OO0mIasi XapakTepuCTUKa aMUHOKHUCIIOT. buonoruueckoe 3HadeHue o-
aMHHOKHUCIIOT. He3aMeHNMble ¥ 3aMEHMMbIE aMUHOKHCIOTBL. AMHHOKHUCIIOTH Kak aMmdoTepHbIe
OpraHUYeCKHe COCIMHEHHUs. XUMHUYECKHEe CBOMCTBAa aMHMHOKUCIOT (peakiMH C KHCIOTaMH H
mIeJ0YaMM, peakuud dTepuduKanud ¢ Je3aMUHHPOBAHUS, JIEKApOOKCHWIMPOBAHHE U
TpaHcamMuHUpoBaHME). KauecTBeHHas peaklus Ha aMUHOKHCIOTHL. Peakuuu aMUHOKHCIIOT,
00YCIIOBJICHHBIC JOTIOJIHUTEIBHBIMU (DYHKIIMOHAIBHBIMY TpymiaMu. [lentuaHas (aMuaHas) CBSI3b.
OcHOBHBIE aMUHOKHUCIOTHL, oOpasytomue Oenku. CrnocoObl MOTYYEHHS ~ aMUHOKHCIOT.
[Ipumenenne amuHokucnor. Kanpos.

13



Beaku. benku kak mpupomnsie Ouononumeps! (monunentuibl). CTpykTypa OelKoBOi
Monekyibl. CpoiictBa OenkoB. [noOynspueie u ¢(uOpwsipasie Oenku. KucioTHo-ocHOBHBIE
cBorictBa OenkoB. [leHatypanus. Penartypanusa. I'maponus OenkoB. L[BeTHble peakmuu OEJIKOB
(OmypetoBasi, KcaHTONpOoTeHHOBas, peakiuss Do), buonormueckue QGyHKIUM OENKOB.
[Tpumenenue O6enKoB.

HyknenHoBble KkHCI0TBI. Poidb  HYKIEMHOBBIX KHUCIOT B JKU3HEAEATEIbHOCTH
opranm3moB. JIHK. PHK. Jle3okcupubonykieosunbl. Pubonykneo3uasl. HykneoTums.
HyxnenHoBble KHCIOTBHI Kak MNOJMHYKIMOTUABL. HykienHoBble OCHOBaHMS (TUMUH, aJI€HUH,
ypauui, IUTO3UH, ryaHuH). Tayromepsl. JlaktumHas u nakramubie (opmbl. Pocdoaudrdupnas
cBa3b.  Ilepuunas  crpykrypa JAHK wn  PHK. IlpuHmun — KOMIUIEMEHTAapHOCTH.
lMuaronusnonunykneotunoB. [IpuMeHeHne HyKIEHHOBBIX KUCIOT.

Oprannyeckasi XMuMHUsl — OCHOBA Me/IMKO-0M0JIOTHYecKHX HayK. Opranuyeckas XuMus
u ¢usnonorus. ['opmonsl. Dcrpaaunon. Tectocrepon. Opranuueckas XumMus U (papMakoIorus.
[ennummmuael. Opranudeckass xumus U Ounoxumusa. Hukormnamun. HukoTmHOBas KucioTa.
Huxkorun.

Hemoncmpayuu. I'ngponns kpaxmania.

Jlabopamopnsie onvimot. 38. OOpa3oBaHUE KaJbIIHMEBBIX COJEH HACBHIIMIEHHBIX BBICIIUX
KUPHBIX KHUCIOT. 39. OOHapyxeHHe ABOWHON cBs3M B osienHOBOW kucioTe. 40. OGHapyxeHue
JBOWHBIX cBsi3eil B mumMoHeHe. 41. OGHapyXeHHe TTIMKOJIBHOrO (hparMeHTa B IIIOKO3€ U (PPyKTO3E.
42. Tlpoba Tpommepa nHa MoHOocaxapuisl. 43. Peakums CenuBanoBa Ha @pykrosy. 44.
MogenupoBanue mpolecca OHMOJIOTMYECKOro OKHCIeHHs Tiroko3bl. 45,  OOHapykeHHe
TIIMKOJIbHOTO (pparmMeHTa B Jakro3e M caxapose. 46. IIpo6a Tpommepa nHa mucaxapuisl. 47.
I'uaponus caxaposbl. 48. KauecTBeHHas peakuus Ha kpaxmai. 49. AmdorepHble CBOMCTBa O-
amuHokucioT. 50.  KommiekcooOpazoBanuea-amuHokucnor.  51.  JlesamuHMpoBaHMEO -
aMUHOKHUCIIOT. 52. KauecTBeHHass peakuuss Ha o-aMUHOKUCIOTHL. 53. KcaHTonpoTrenHoBas
peaxmus. 54. O6Hapy)eHne MepKanTo-rpymnn B 0enke. 55. buypetoBas peakuusi.

Ilpakmuueckasa paboma. 4. KYTIEBOIBI».

11 KJ1acC
Tema 1. Ctpoenne BemecTsa

Crpoenne aroma. CoBpeMEHHbIE INPEICTaBICHUA O CTPOEHUM aroMma.

CocrosiHue 3nekTpoHa B arome. KopnycKyasipHO-BOTHOBOU JyaJIU3M 3JIEKTPOHA.

KBanrtoBeie uncia. OcHOBHOE M BO30YXIEHHOE cocTostHre aroma. [Ipasuino Xynma. [lopsmox
3allOJIHEHHUsI TOAYpPOBHEH y S-, p-, O- u f-ajgemeHtoB. DiekTpoHHBIE KOH(MHUTYpaIUu
aTOMOB.JI3MeHeHne aTOMHOr0 paauyca B IIEpUOAAX U Ipynnax nepuoaudeckout cucremsl . M.
MenneneeBa. O6pa3oBaHrE HOHOB.

Oueprust nonnzanuu. CpoacTBO K AJIEKTPOHY. IJIECKTPOHHOE CTPOCHHE HOHOB.

Xumuyeckas cBsi3b. Kpucrannuyeckue pemérku. OOIMe mpeacTaBIeHUs O XUMUYECKOU
CBSI3U.3JIEKTPOOTPULIATENIBHOCTh. MeTauibl U HeMeTaulbl. XHMHYecKass CBSI3b: HOHHAfi,
MeTaJuInueckasi, koBajeHTHas. KoBaneHTHass mojsipHass M KOBAJICHTHAsl HEMOJISIPHAS CBS3b.
Hunonu. DuHeprusi cBsizu. JlymHa cBsizu. MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOW CBSA3U —
OOMEHHBII ¥ JOHOpHO-aKuenTopHbIH. Tumbl tHOpuAM3anuu. OpueHTanus THOPUIHBIX
opbutaneii. IlpoyHocTh G-CBS3M W T-CBsi3W. HeBalieHTHbIE  B3aUMOJCUCTBUS  —
OpUEHTAllMOHHOE U JAucnepcuoHHoe. Bopopoanas cBs3b. Kpucramnnueckue pemeTku:
MOJIEKYJISIPHbIE, aTOMHBIE, HIOHHBIE, METAJUTMUECKHUE.

Hemoncmpayuu. Mopaenu WMOHHBIX, AaTOMHBIX, MOJEKYJISPHBIX U  METALIMYECKHUX
KPUCTAJUIMYECKUX PELIETOK.
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Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS peakuuii
DJIEMEHTBI XHMHUYECKOH TepMOoAMHAMUKHU. CaMOIpPOU3BOJIBHBIE W HECAMOIPOM3BOJIBHBIC
peakuuu. XuMudeckas TEepMOJIMHAMUKA. TepMoauHAMHUUYECKass CUCTEMa — OTKpbITas U
3aKpbITas. DK30TEPMUYECKUE U DHIAOTEPMUYECKUE peaKIMA. BHYTpeHHsIs sHeprusa. DHTAIbIUA
U OHTpomMsA. OKCTCHCHBHBIE NapamMeTphl. VIHTeHCHBHbIE mapameTpel. OHeprus ['ubbca.
OHTAJNBIIUUHBIA ¥ DHTPONUHHBIA  ¢akTophl. [IpUHIKI SHEPrEeTHYECKOTO COMPSHKECHHUS.
OOpatuMble U HeoOpaTUMBbIE peakUuu. XHUMHYECKoe paBHOBecue. KOHCTaHTa XMMHYECKOTO
paBHOBecHsl. CMEIEHNEe XUMUYECKOTO PABHOBECHS.
ITpunnun JlelIarense. I'omeocTas.
JJleMeHTbl XHMHMYECKOH KHHeTHMKHM. MexaHu3M peakuuil. DJIEeMEHTApHbIM  akKT.
[TapannensHbie peakuuu. [locnenoBaTenbHble peakuuu. 'oMoreHHble peakiuu. ['ereporeHHble
peakiuu. CKOpPOCTh peakluu, €€ 3aBUCHUMOCTb OT pas3iauuHbIX ¢akTopoB. Kunernmueckue
ypaBHeHus. Koncranta ckopoctu peakuuu. Ilepuon mnomynpespaieHus. 3aBUCUMOCTb
CKOpocTH peakuuu oT Temmneparypsl. [IpaBuno Baut-I'opda. DHeprus akTuBauu peaxiyu.
Karanus. Karanuzaropsl.
Huruburopsl. 'oMOreHHbIN U reTepOreHHbIN KaTaaus.
Crexunomerpus. Crexuomerpus. MonspHass macca. Mossipublii 00b€M Ta3oB. Komuuectso
BemectBa. Monbs. OTHOcuTeNnbHass IUIOTHOCTH Tras3a IO JApYyroMy raszy. YpaBHEHHE
MenneneeBa—Knaneiipona. MomnspHas wmacca cmecu ra3oB. [loctosHHass ABoraspo.
CooTHoIIEHNS MEXy KOJTMYECTBAMHU BELIECTB B XUMUYECKUX YPABHEHUSX.
PacTBopbl. ['oMOreHHbIE U reTeporeHHsle cucTeMbl. PacTBopbel. MossipHast KOHLIEHTpaLUs
pacTBOpEHHOro BelecTBa. MaccoBasi KOHILIEHTpalUsl pacTBOPEHHOIO BellecTBa. MaccoBas
nons. OO0bémuass nponst. KoaddunueHnt pacTBOpUMOCTH. 3aBHUCHUMOCTh PacTBOPUMOCTH
HEKOTOPBIX COJIEH OT TeMrnepaTypsl. HachlleHHbIN 1 HEHACKILEHHBIH pacTBOp. CosbBaTanusl.
ConbBatel. ['uaparel. AKBaKOMIUIEKCH. PacTBOpUMOCTBD.
Hemoncmpayuu. Tennosbie 3pQeKTsl Ipu paCTBOPEHUH KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI
U HUTpaTa aMMOHHMS. 3aBUCHUMOCTb CKOPOCTH PEaKIMU OT KOHLIEHTPAlMU U TeMIIepaTyphl.
Pa3no)xeHne nepokcuaa BOIOpOAa B IPUCYTCTBUM KaTaJIn3aTopa.

Tema 3. BemecTBa 1 OCHOBHBIE THITBI X B3aNMOAEHCTBHSA
Knaccndukanusa Heopranmveckux BemiecTB U peakumid. Oxcuasl. Kucnotel. OcHOBaHUS.
Comu. Oxkcugpl KHCIOTHBIE, OCHOBHBIC, aMm{QoOTepHble, HecoleoOpazyomue. Kucnorsr
KHCcTIoposicoAepkamme 1 Oeckuciopoanbie. KucioTsl 0JHOOCHOBHBIE U MHOTOOCHOBHBIE.
OcHoBanus. llEnoun.
HepactBopumbie ocHoBanusa. AmdorepHbie ocHoBaHus. Conm cpemaHue, KHCIIBIC,
cMmenIannuble, ocHOBHbIe. Comu nBoiHble. Knaccudukanus peakuuid. Peakuuu coennHeHus,
pasnoKeHus, 3aMelieHus, 0OMeHa.
JJleKTpoJIUTHYECKasi aucconuanus. Peakuusa HedTpanu3ammu. OJEKTPOJIUTHL U
HEDIJICKTPOJIUTHI. Teopus 3JIEeKTPOJIMTUUECKOW AMCCONUAMKA. MeXaHu3M 3JIEKTPOIUTHICCKON
auccouuanuu. CunpHble W cialdbie 3MeKTPOIUThl. CTelneHb HOHU3ALUUU (JUCCOLUALINN).
Jlucconuarysi KUCIOT, OCHOBAHHUM, COJICH.
Peakuus nentpanuzanuu.
Peakuuu oOMeHa ¢ y4yactueM coJjieil. B3auMopnelcTBue CpeaHUX COJEH C KHUCIOTaMH, C
OCHOBAaHMSIMU U MEXJy co0oil. Peakuumm c ywyactuem KucCIbIX cosiel. ['maponu3 comneil.
CoBMECTHBIN TUIPOIIN3.
AM@oTepHbie OKCHABI U THAPOKCHABI. AMpoTepHOCTh. Peakium aM(OTEepHBIX OKCHIOB B
pacmuiaBe. KommiekcooOpasoBaHue B paciuiaBax. Peakiun aM@OTEpHBIX OKCHUIOB U
THIPOKCHUIOB B pacTBope. Peakiuu coneii MeTaioB, o0pa3yromux aMmpoTepHble COeTUHEHUS.
3HayeHHe KMCJIOTHO-OCHOBHBIX peakuuil s opraHu3Ma 4ejoBeka. BoaoponaHbiid
nokasareins (PH). Bydepnas cucrema. 3nauenust pH xuaKocTei opraHu3Ma 4eoBeKa B HOpMeE.
Bydbepubie cucrempl opranuzma (TuapoxapOOHaATHas, remoryioonHoBasi, (ocdarHas,
OenkoBas), Ux
B3anMOCBs3b. bydepHas émkocTh. HapyieHue KucioTHO-OCHOBHOTO COCTOSIHUSA.
OKHCIUTEbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. JJaeKkTpoiamu3. CTeneHb  OKUCICHUS.
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KHaCCI/I(bI/IKaI_[I/ISI OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIBbHBIX peaKLII/IfI.

Brnusaune cpeasl pacTBopa Ha TMPOTEKAHWE OKHUCIWTEILHO-BOCCTAHOBHUTEIBHBIX PEaKIIHil.
OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJIBHBIG p€akiuuu C y4aCTHUCM IBYX BOCCTAHOBUTEJIEH WU ABYX
OKHCJIUTENCH. DIIEKTPOIN3 PaCcIIaBOB U pAaCTBOPOB COJIEH.

CTpoeHne KOMILIEKCHBIX cOeIMHEeHHH. JIOHOPHO-aKIENTOPHBI MeXaHW3M O00pa3oBaHUs
KOMIUIEKCHBIX coeauHeHui. lleHTpanbHbIli aToM. BHYTpeHHsIi KOOpJIMHAIMOHHAs cdepa.
.HI/II‘aHIIBIZ MOHOACHTATHBIC, 6I/II[GHTaTHbIe, IMOJIUACHTATHBIC. Buemnsas KOOpAHHaXOHHAasA
chepa. IlpaBwia Ha3BaHMA KOMIUIGKCHOW 4yacTuibl. Ha3Banus nurangos. IlpaBuia
HOMCHKIJIATYPBI. HOJII/ISII[epHBIC KOMIIJICKCHI. MaKPOI_II/IKJH/I‘ICCKI/Ie KOMIIJICKCHI.
Koopaunamuonnoe yncino. Kondurypanus KOMIUIEKCHBIX COSTMHEHUH.

Hemoncmpayuu. POuznyeckre CBOMCTBA OKCHUIIOB, KHCJIOT, OCHOBaHUM, cojieid. M3ydenue
AJICKTPOIPOBOJHOCTH PACTBOPOB. Peakius HeHTpain3anuu.

Peakiuu kucneix coneii ¢ metamuiamu. [lomydeHne KOMIUIEKCHBIX COJICH.

Jlabopamopnwvie onvtmal. 1. CoBMeCTHBIN TUIpONIN3. 2. BiusHNe U3MEHEHUs1 TEMIEpAaTypbl Ha
CMEIIEHNE PAaBHOBECHUS THAPOIN3A.

Ilpakmuueckue pabomet. 1. I'unponus coneid. 2. [ MapOKCOKOMIIEKCHI METAJLIOB.

Tema 4. Xumus 371eMeHTOB
Buorennbie 1ementsl. Knaccudukanus sinementoB. buorennrsie sneMeHThl. OpraHoreHsbl.
DneMeHTBl 3JEKTPOJIUTHOTO ¢oHa. Mukposnementsl. Krnaccudukanus OHOTeHHBIX —MAJs
opranusma uenoBeka.O01as XxapakTepUCTUKa S-2JIEMEHTOB.
OOmiasi XxapakTepucTHKa p-3IeMEHTOB. MakcuManbHble U MUHHMAJIbHBIC 3HAUEHUS CTETEeHEN
OKHCJICHUS P-2JIEMEHTOB 2—4-T0 MEPHOJIOB ¢ IPUMEepaMu OMHAPHBIX COSIMHCHU.
O6mias xapaktepuctuka 0-amemeHTOB. CTEMEHH OKHCICHUS OHOJIOTHYECKH BaKHBIX (-
AJIEMEHTOB B COEMHEHMSIX.
Boagopon u kwumcaopoa. Boxpopon. OkucIUTENbHO-BOCCTAHOBHUTENbHASI JIBOWCTBEHHOCTD
Bogopona. [mapumer mertamnoB. Kwucmopon. AmmorpomHbsie MoOAUGUKAIIMK  KUCIOPOJA.
XuMudeckue cBoiicTBa Kuciopona. JlaGopaTopHbie CMOCOOBI M MPOMBIIUIEHHBIE CIIOCOOBI
MTOJIy4EHUS] KUCIOpOIa. XUMUYECKHE CBOMCTBA 030HAa.KauecTBeHHas peakuus Ha 030H. Boxa n
nepokcus  Bojaoponaa. OKHCIUTENbHO-BOCCTAHOBUTENbHAS  JBOMCTBEHHOCTh MEPOKCHIA
BoiopoJa. OKUCINUTEIbHO-BOCCTAHOBUTENbHBIE PEAaKIIMU C yYacTHEM IEepPOKCHAA BOAOPOJa B
Pa3HbBIX Cpeliax.
Ianorennpl. OOmas xapakTepucTuka u (PU3WYECKHE CBOMCTBA. XMMHUYECKHE CBOMCTBA
rasioreHoB. JlaGopatopHble cmocoObI MoNydeHus: TanoreHoB. OKHUCIUTENbHAs CIIOCOOHOCTH
rajoreHoB. JlucnponopuuoHupoBaHue rajoreHoB. Dusznueckue W XUMHUYECKHUE CBOMCTBa
rajJoreHoBo10po/10B.OcoOeHHbIE  CBOWCTBA  (hTOPOBONOPONHON KHCHIOTHL. KauecTBeHHBIE
peakiMu Ha  HOHBI  rajoreHoB. Kucimopoaconepxamye  COCIUHEHHS  TaJIOr€HOB.
XJIOpHOBAaTHUCTAsT KUCIOTA. XJIOPUCTAsl KUCJIOTA. XJIOpHOBAaTas KHUCJIOTA. XJIOpHas KHCIIOTA.
IMunoxsoputel. Xnoputsl. Xnopatsl. [lepxmopatel. [I[puMeHeHre rajloreHOB U UX BaXKHEHIIMX
COCIMHECHUM.
Cepa. XapakTepuCTHKa 3JIEMEHTa M TIPOCTOTO BemiecTBa. HaxoxkaeHwe B mpupoje.
@noranus. AIIOTpONHbIE MOIUGHUKAIMK CEpbl: poMOMYecKas cepa, MOHOKIMHHAs cepa.
Xumuyeckue cBoiictBa cepel. CepoBomopon. XUMHUYECKHE CBOMCTBa CEpPOBOAOPOA.
CepoBofiopo/iHasi KMCJIOTa. XMMHUYECKHE CBOWCTBA CEPOBOJOPOIHON KHUCIOTHI. CepoBOIOPO.
@duznueckre CBOWCTBA CEpPoBOAOpoAa. BoccTaHOBUTEIbHBIE CBOMCTBA CEPOBOAOPOAA.
KayecTBeHHasi peakuuss Ha cepoBOIOpo] W Cyiabdunbl. CTpoeHHE MOJIEKYNbl OKCHIA
cepri(IV). ®usndeckue CBOICTBA, MOJYyYCHHE W XHMHYECKHE CBoicTBa okcuma cepbi(IV).
CpoiictBa cynbduroB. KauectBeHHass peakiuss Ha cynbdur-uoH. [IpumeHeHne okcuaa
cepri(IV) u couneit cepaucToit kKucIoThl. COeTMHEHUS CEPBI CO CTETICHBIO OKUCIeHUS +6. OKCu
ceprl(VI), ero cpoiictBa. CepHasi kuciotra. OKHUCIUTENbHBIE CBOWCTBA pa30aBIEHHON U
KOHLICHTPUPOBaHHOM cepHOl kuciotbl. llomyuenue cepHOl KuCHOTBL. OKUCIUTENbHBIE
cBolicTBa cCynb(aroB. Paznoxenue cynbpaToB. OCHOBHBICE aHAJUTUYECKHE PpPEaKIUH,
MPUMEHSIIOIIMECS U1 OOHApYKEHHsI cepocoepKalnux aHnoHoB. [IpuMeHnenue cynbhaTos.
A3ot u pocdop. Obmas xapakTepucTuka 3JIeMeHTOB VA-rpynmbl. Ou3nueckue 1 XUMUIECKUe
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cBoiicTBa a3ora. [lonmyuenue u npumeHnenue azora. CoeJMHEHMS a30Ta CO CTENIEHBIO OKUCICHUS
—3. Ammuak, ero GU3MYECKHE W XUMHUYECKHE CBOWCTBA M mMpuMmeHeHHe. Conmu aMMOHUS, UX
cBoiictBa. KauecTBeHHOE ompeneneHue amMMuaka W uMoHa amMMoOHuUs. CBOMCTBA HUTPHUIOB.
Oxkcunpl a3ota. A30TUCTast KMCJIOTAa U HUTPUTHI. A30THas KucioTa. OKUCIUTENbHBIE CBOMCTBA
pa30aBICHHON W KOHIICHTPUPOBAHHOW a30THOW KUCIOTHL. HuTpaThl, ux cBoiicTBa. Paznoxenue
HUTpaToB. [I[puMeHeHne HUTPATOB.

Crpoenne M cBoiicTBa NPOCTBHIX BellecTB, 00pa3oBaHHbIX ¢ochopom. AjuioTponus
dbocdhopa. Pazmuumst B coiicTBax Oemoro m kpacHoro ¢ocdopa. Coequnenust docdopa co
cTenieHbro okucienus —3. @ocduapr metaiioB. @ocdun, ero cpoiictea. CoequHenus dpocdopa
co crenenpto okucieHuss +3. Oxcuma dochopa(lll). Dochopucras kucnora. CoeguHeHUS
dochopa co cremenvto okucienus +5. Oxcupn dochopa(V). Dochopnas kucmora, e
dbusznueckue, XUMHUYECKHUE CBOMCTBA, mMmonydeHue, npumeHeHue. [lupodocdopnas kucnora.
[Tomyuenue pochopa. ['amorennasr pocdopa(lll). 'anorenuast hochopa(V).

Yriepoa u kpemHuii. XapakTepucTUKa 3JIEMEHTOB. AJUIOTPOIHBIE MOAU(BUKALIUU YIIIepoaa:
rpaduTt, anma3s, kapouH, Qymiepensl. CpaBHeHHE (U3NYECKHX CBOMCTB anMasa W rpadwra.
XuMuyeckue CBoiicTBa TpaduTa, Kokca. Peakuuu aucnponopruuoHUpoBaHHsS Tpadurta.
Kap6unpsl. Anerunenuasl. Oxcupn yraepona(ll), ero momyuenue, cBoiicTBa M NpPUMEHEHHE.
Oxcupn yriepona(IV), ero snekTpoHHOE CTpOEHHE, MOJNyYEHUE, CBOWCTBA W NPHUMEHEHHE.
VYronpHas kucioTa W €€ coliu — KapOOHaThl, TUApokapOoHaThl. CBOMCTBA KapOOHATOB H
ruapokapOoHatoB. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpucrannuueckass pemérka KpeMHus. AJUloTpornusi KpeMHus. B3aumojelcTBue KpeMHUS ¢
IIPOCTBIMA M CJIO)KHBIMM BelllecTBaMU. OKHUCIIUTEIbHBIE M BOCCTAHOBHUTEIBHBIE CBOMCTBA.
Oxcup xpemuus(IV): HaxoxaeHue B Mpupoje, XuMUueckue cBoiictBa. KpeMHueBble KUCIOTHI.
Cunukatsl. Cunukarens. ['MaIpoin3 pacTBOPUMBIX CUITUKATOB.

Metamabl [A- u [IA-rpynn. Illenounsie metamisl. Kondurypamus atomoB meramioB [A- u
[TA-rpynn. M3MeHeHHe MeTaJUIMYECKUX CBOMCTB 1o rpynne u nepuony.llpuponnsie
coenuHeHust MetamwioB |A- u IIA-rpynn.®usndeckue cBoiicTBa.XMMHUYECKHE CBOMCTBA:
B3aUMOJEHCTBUE C  BOJOH, C  KHCIOpOJOM U OPYTUMH  TPOCTHIMHU
BemecTBamu.ll[€nounozemenbaple  MeTaUTBL] HAPUIBI  METAUIOB.  AMUJIBI. Oxcuasl
IIEJIOYHBIX W IIENOYHO3EMEJBHBIX METaUIOB, MX CBOWCTBA. [MIpPOKCHABI IIENOYHBIX U
METOYHO3EMENIBHBIX METAJUIOB, WX CBOMCTBA. [lepoKCHMIbl M HaANEPOKCHIBI IMICIOYHBIX H
IEI0YHO3EMETIBHBIX METAJNIOB, X CBOMCTBAa U NpuMeHeHue. JKécTtkocTs BoAbl. OKpalinBaHue
miaMeHn moHamu MertamioB [A- u IIA-rpynmn. buonornueckoe 3HaueHHWE HATpus, Kalus U
MarHusl.

AmomuHuii. Haxoxnenne B mpuponae. DnekTpoHHas KoHpurypamus atoma. dusmdeckue
cBoiicTBa. XMMHMUYECKHE CBOWCTBA: B3aMMOJCHCTBHE C KHCIOPOAOM U JPYTMMHM IPOCTBIMU
BEIIIECTBAMM, BOJIOM, pacTBOpaMH COJIeH, pacrulaBaMdM M pacTBOpaMH  IIEJIOYEH,
[IACCUBUPOBAHNUE KOHLIEHTPUPOBAaHHBIMU CEPHOM M a30THOM KucioTamu. OKCH]l alIOMHUHUS.
AmomuHatel. TeTparuapokcoaqtoMUHaThl. B3auMoieicTBue OKCHIa aJlOMUHUS C OKCHUIAMH,
rHIpoKcuaaMu U KapOonatamu MetaiioB |A- u |lA-rpynn. ['mapokcua amoMHHHSA, €ro
MOJIy4eHHUE, CBOMCTBA U IPUMEHEHHUE.

Xpom. XpoMm, HaxOXJIeHUE B MPUPOJE, CTPOCHHE aTOMa, CTETICHW OKUCIICHUs, (PU3MUYECKUe U
XUMHUYEeCKHe CcBoMcTBa. IlaccuBUpoBaHHME KOHUEHTPUPOBAHHBIMU CEPHOM H  a30THOU
KHCIIOTaMH, «apckoil Boakoi». Ilpumenenne. Oxcuabl XpoMma.

Comnu xpoma(Ill). Xpomosas kucnora. JIluxpoMoBast KUCI0Ta. XpOMartsl.

Huxpomatsl. Comu xpoma(VI). Menuko-0uonornueckoe 3Ha4YeHNE COSAMHEHUH XpoMa.
Coequnenussi wmapranma. CreneHu  okucieHMss MapraHna. OKcuag W THIPOKCHUJ
mapranna(ll).Oxcun mapranna(IV). Manranatsl. [lepmanrasaTsi.

buonornueckoe 3HaueHHE Maprasiia.

Kenezo.Haxoxnenne B mpupoge. DIEKTpOHHas KOHUrypanus dkene3a. (Pu3HUecKue Wu
XUMUYeCcKue cBoMcTBa. IlaccuBUpoBaHHME KOHUEHTPUPOBAHHBIMU CEPHOM H©  a30THOU
kucaoramu. Oxcuabl xkenesa. ['uapokcunpl xenesa, ux cBoiicTBa u nonydeHue. CoennHeHUs
xene3a(ll) u xemesa(Ill). KagecTBeHHble peakuunm Ha uoHbl Fe?* wuFed*. JlomenHble
npouecchl. Deppartel. XKene3o — OUOTEHHBIN 37eMeHT. MeIuKo-0noJIOrHYecKOoe 3HaUYCHUE
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JKenesa.

Meab. Meab, HaxoKJ€HUE B MPUPOJE, CTPOCHUE aTOMa, CTENEHU OKUCIICHUS, (PU3NYECKUe U
xumudeckune cpoicTBa. [lpumenenue. Oxcua menu(l). Cpemuue comm menu(l). Peakiuu
komruiekcooopazoBanus wmeau(l). Oxcua wmemu(Il). T'mppoxcun wmemu(Il). KagecTBennas
peakuus Ha MoHel Cu?*. Menp — OMOTEHHBIH dIeMEHT. MeanuKo-6HOoNoTrHYecKoe 3HAUYEHHE
MeIu.

Cepeopo. Cepebpo, ¢usmueckue u xumuueckue coiictBa. Oxcupn cepedpa(l). Peaxium
KoMIuiekcooOpazoBanus cepebpa(l). Hutpar cepedbpa — peaktuB Ha wmonbl Cl, Br,I.
[Tpumenenue cepedpa 1 €ro CoeTMHEHHA.

Hunk. Haxoxzaenwe B mnpupojie, CTPOCHHE aTOMa, CTEIEHU OKHUCIICHUS, (QU3UYEecKHe U
XUMHYecKrne cBoiicTBa. [Ipumenerne. AMPOTEPHOCTh OKCHIA U THAPOKCHIA LWHKA. Peakimu
KOMIUIEKCOOOpa3oBaHus IuHKA. [[MHK — MHKposneMeHT. Meauko-01oIornueckoe 3HaueHue
IUHKA.

Jemoncmpayuu. Paznoxenne HutpatoB. OOpasibl ranoreHos. [logyyeHue raioreHos.
Jlabopamopnuuie onvimol. 3. OKUCINTEIFHO-BOCCTAHOBUTENbHAS JIBOWCTBEHHOCTh TEPOKCHIIA
Bojiopoja. 4. PasnoxkeHue nepokcuia BOAOPoa Mo AeiicTBreM KaTanasbl. 5. OKucieHue
OpoMuz- U HOAUI-UOHOB. 6. PacTBopuMocTh mona. 7. [lucnponoprnuoHupoBannenosa. 8.
JlucnponiopirioHupoBanue cepsl. 9.

[Tonmyuenue cepnuctoit kucnotel. 10. KucnoTHo-ocHOBHBIE CBOWCTBAa CEPHUCTOM KHUCIOTHI U €€
coieif. 11. BoccraHoBuTenpHbIE CBOWCTBA CepHUCTON KucioThl. 12. Ilonydenue cyibdura
Oapus (kauecTBEeHHAs peakius Ha cynbhuT-uoH). 13. KauecTBeHHas peakius Ha Cylb(aT-HoH.
14. Tlonyuyenue xnopuzaa ammonusi. 15. CpoiicTBa xyopuaa ammonus. 16. OxkuciauTenbHO-
BOCCTAaHOBUTEJIbHASI IBOMCTBEHHOCTh HUTPUT-UOHA. 17. OKUCIUTENbHAsS CIOCOOHOCTh HUTpAT-
MOHa B IIeloyHOM pactBope. 18. M3yuenume ycnoBuil oOpazoBaHus ¢ochaToB Kayiblusl.
19.Ilonyuyenue yriaekucinoro rasa. 20. KucioTrHo-ocHOBHBIE CBOMCTBA YrOJIbHOW KHUCIOTHI U €€
coieil. 21. BzaumopeiicTBue yroapHOW KHUCIOTHI C KapOoHaToM Kanblus. 22.Pa3pymenue
TUJIPOKCOKOMIUIEKCOB METAJIOB MOJ ICUCTBUEM YIIIEKUCIOTO ra3za. 23.COBMECTHBIN THIPOIU3
MOHOB aMMOHHUS M CWJIHMKAaT-MOHOB. 24.B3anMonelicTBHE YrOJIbHOW KHUCIIOTBI C CHJIMKaTOM
Hatpus. 25.KadecTBeHHass peakuusi Ha WOH MarHug. 26.KauecTBeHHas peakuus Ha HWOH
Kanbiud. 27.KauecTBeHHas peakuus Ha MOH Oapusi. 28. PacTBOopeHHE aTIOMUHUSA B KUCIOTAaX U
menovyax. 29. B3ammopeicTBHE TeTparnapoOKCOATIOMHHAT-HOHA ¢ WoHamu amoMuHus. 30.
Bzaumopeiictue coneit xpoma(Ill) ¢ ammmuakom u menousto. 31. OkucneHue coeaMHEHHIA
xpoma(Ill) B menouHo# cpene. 32. M3yueHne paBHOBECHS AUXPOMAT—XPOMAT B BOJHOU Cpejie.
33. BoccranoBnenue coenmnenuir xpoma(VI) B kucnoit cpene. 34.Ilomyuenue rumpokcuia
mapranna(ll) u ero oxucnenume. 35. OkucnurenbHble cBoMcTBa okcuaa Mapranma(lV). 36.
[onyyenue THAPOKCHIOB »kele3a. 37. KauecTBeHHas peakuus Ha HOH »kele3a Fe?*. 38.
KauecTBeHHBIE peaklMM HA HMOH Keje3a Fe*.39. OrHomienne Meau K JeHCcTBHIO KucioT. 40.
[lonyyenue runpoxcuaa u ammuHokomiuiekca menu(ll). 41. Paspyiienne aMMHUHOKOMIUIEKCA
menu(ll). 42. OxucnautenpHbie cnocoOHocTH coeauHeHuit Memu(Il). 43. Ilomyuenue
ammuHokoMILiekca Meau(l) u ero okucnenue. 44. PacTBopeHue MHKA B KUCIOTaxX M IIEJI0Yax.
45. O6pazoBaHre THAPOKCO- U aMMUHOKOMITJIEKCA ITHHKA.

Ilpakmuueckue padomwsr.3. llonydenue Bomopona u kuciopoma. 4. CBolicTBa TraJoOreHHI-
noHoB. CBolcTBa loga. 5. CBoMCTBa cephl U €€ COCTMHEHHU.

6. Ilonyyenune azora m ammuaka. CBoiicTBa coenumHeHmid azota u (ocdopa. 7. CpoiicTBa
coenuHeHu yriaepoaa u kpemuus. 8. [lonydyeHue u cBoiicTBa COeIMHEHUH Kee3a.
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4 TEMATHYECKOE IINTAHUPOBAHUE
10 kmace (102 4, 3 4 B HeeTI0)

Ne Tema ypoka KoimnuecrBo
ypoKa 4acoB
Tema 1. OcHOBHBIE TeOpeTHYECKHE MOJIOKeHUsI opraHnyeckoii xumuu (11 yacos)
1. [ToBTOpEeHME Kypca XuMUH 3a 9Kiacc. 1
[Ipenmet oprannyeckoit xumuu. OpraHu4eckre BEecTBa.
2. VYraepoaHblil CKeJIeT MOJIEKYJ OpraHMYECKUX BEILECTB. 1
O YHKIIMOHAIBHBIC TPYIIIIHL.
3. Teopus cTpoenus opranndeckux coequnenuit A.M.bytieposa. 1
4. Pemenue 3anay u ynpaxuenuii no reme«Teopust  cTpoeHUs 1
opranndecknx coequuennii A.M.bytiepoBay.
5. Casi3u, 00pazyeMble aTOMaMH yIJIepo/ia ¥ BOJAOPO/IA. 1
Casi3u, 00pa3yemble aTOMOM KHUCIOPO/Ia.
Cpsi3u, 00pa3yemMble aTOMOM a30Ta.
Ces3m, 00pa3yemble aToMaMu TajioreHoB. OOmuii 0630p
XMMUYECKHX CBsI3€i B MOJICKYJIaX OPTaHUYECKUX COSAMHEHUIA.
6. IMpakTHyeckas padoral «KoHcTpyupoBanue 1
IIaPOCTEPKHEBBIXMOAETICUMOJICKYII OPTaHUYECKUX COSAUHEHHI.
Pemrenne 3agau no reme: «OCHOBHBIE TEOPETUUECKHE
IIOJIOXKEHUSI  OPraHU4ECKON XUMHUM.
7. [TonsTue 0 MeXaHU3ME PEaKIIUH. 1
8. 'oMonuTHYeCKuil ¥ TEeTepOTUTHIECKHIA CITOCOOBI pa3phIBa CBSI3U. 1
9. HykneopunapmanekTpop s 1
10. DeKTpOHHBIE YPPEKTHI. 1
11. Knaccugukauuu peakiuii B OpraHMuecKoi XUuMHUH. 1
Tema 2. YrieBogopoasi (30 yacos)
12. CtpoeHue aaHoB. 1
13. Ou3nyecKue U XMMHUUECKHUE CBOMCTBA aJIKaHOB. 1
14. NupuBuayanbHble cBoMcTBA MeTaHa. [lonyueHue ajakaHoB. 1
15. CrpoeHue aJKeHOB. 1
16. du3nuecKue 1 XUMUYECKHE CBOMCTBA AJIKEHOB. 1
17. [lonyyenue u NpUMEHEHNE AIKEHOB. 1
18. Pemenue 3ama4 nynpakHeHHUH 110 TeMe «AJIKaHbI. AJTKEHBD. 1
Ilpakmuueckaa padoma 2 «IlonydyeHue STUICHAY.
19. Crtpoenue u (u3HuecKkue cBOICTBA ajIKa UEHOB. 1
20. Xumuueckue CBOMCTBA aJIKa/IUCHOB. 1
21. [Tonmyyenue w TNpUMEHEHHWE alKaJAWeHOB. HaTypanbHbBI U 1
CUHTETUYECKUE KayUyKH.
22. Pemenue 3amau mo teMe «AJKagueHBDy 1
23. Crpoenue ankuHoB.PU3NYECKUECBONCTBA AJIKUHOB. 1
24. XUMHUYECKUECBOMCTBA aTKUHOB. 1
25. [lonyueHue W mnpuMEHEeHWE alKUHOB. PemieHune 3amad u 1
yIOpaXHEHUH 1Mo  TeMe«YrieBonopoas».  O0oOmiaronmii
YPOKIIO TEMe« Y TIICBOAOPOABI».
26. KonTpoasnas padora 1no TeMe«Anukindeckue 1

YIJICBOAOPOABD).
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27. CtpoeHue UKI0ATKAHOB. 1
28. duznueckre U XUMUYECKHUE CBOMCTBA ITUKIIOATKAHOB. 1
29. [TonmyueHnue u MEUKO- OMOTOTUYECKOE 3HAYCHHE [IUKIIOAIKAHOB. 1
30. Pemenwue 3anau uynpaxuenuit o teme «l{ukmoankansn. 1
31. CrtpoeHue 6eH3051a 1 €ro TOMOJIOTOB. 1
32. dusnueckre U XUMUYECKHE CBOMCTBA OEH3011a. 1
33. XUMUYECKHE CBOMCTBA TOMOJIOTOB O€H301a. 1
34. Hpyrue apomatuyeckue coequneHus. [lonydenne u npuMeHeHHE 1
apeHOB.
35. ['eneTnveckas CBSI3b MEXKIY YriI€BOJAOPOIAMH. 1
36. Pemenne 3amau mo Teme «ApOMaTHUECKUE YTIIEBOJOPOIBD». 1
KonTpoabHas padora 2 1o
TeMe« L [MKIMYecKueyreBoA0POIBI».
37. [TpupoHslii ra3 u Ipyrue roproyre rasol. 1
38. Hedts u ee nepepabotka. TBepaoe TOMINBO. 1
39. ["amoreH3aMeneHHbIE YIIIEBOIOPOIBI CTPOCHHE 1
n(pu3nUecKrecBONCTBA. XUMHUYECKHE CBOIiCTBa
raJIOTeHAJIKEHOB.
40. Xumuieckue CBOIICTBA raJIOr€HATIKEHOB. 1
[IpumeHeHue ranoreH3aMerieHHbIX YIIIeBo10po10B. Perenne
3a/1a4 1o TeMe «YTIIEBOAOPOIbI.
41. KontposbHas padora 3 o reMe «YTIeBOAOPOIBI». 1
Tema 3. Kucsiopoacoaep:kaiime opranndeckue coeqnHenus (22 yaca)
42. OO6m1as xapakTepucTuka crupToB. GU3NUECKHE CBOMCTBA CITUPTOB. 1
XUMHUYECKUE CBOMCTBA CITUPTOB.
43. ITonmyuenune cnuptoB. [IpuMeHeHne cuupToB. 1
44, MHuoroatomHsble ciupThl. Pemenne 3agad no teme «CupThD». 1
45. O6mias  xapakrtepuctuka ¢eHonoB. Dusmyeckue CBOWCTBA 1
(heHooB.
46. XuMudeckme cBoicTBa (peHOOB. 1
47. CpaBHEHHE XMMHUYECKHX CBOWCTB OJHOATOMHBIX CIIMPTOB U 1
denona.
48. [Monyuenue u mpumenenue (eHonos. Perenune 3amad mo teme 1
«DeHoIIbI».
49. OO01mmast XapakTepuCcTHKa U (PU3HUSCKUC CBOMCTBA aJIbAETUIOB 1
1 KETOHOB. XMMUYECKUE CBOKMCTBA aJIbJAETHIOB U KETOHOB.
50. [losrydenue u npuMeHeHue anbAeTUI0B U KeTOHOB. Pemienne 1
3a/1a4 1o TeMe «AJbICTU/IbI U KETOHBDY.
ol. KonTpoabhas padora 4 o reme «Cruptbl. DeHOIBI. 1
Anpaeruanl. KeToHBD).
52. OO11as XxapakTepucTHKa KapOOHOBBIX KUCIIOT. PazHoOOpasue u 1
¢du3nueckue cBONCTBA KapOOHOBBIX KHCIIOT.
53. XUMHYECKHE CBOWCTBA IPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX 1
KHCJIOT.
54, Oco0eHHOCTH XUMHYECKHUX CBOMCTB IPEIEIbHBIX IBYXOCHOBHBIX 1
KapOOHOBBIX KHCJIOT.
55. OcobenHOCTH XUMHYECKUX CBOIICTB HEIpeIeNIbHbBIX 1
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
56. Ocobennoctu XUMHUYECKHUX CBOICTB apoOMaTHYECKHUX 1
KapOOHOBBIX KUCIIOT.
ST [Tonmyuenue KapOOHOBBIX KHCIIOT. 1
58. Meauko-0uoJ0rHYecKoe 3HaYCHHE U IPUMEHEHHE KapOOHOBBIX 1

KHCJIOT.
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59. Pemenne 3amau mo Teme «KapOOHOBBIE KUCIOTHI». 1
60. OYHKITMOHAJIbHBIE POU3BOIHBIC KAPOOHOBBIX KUCIIOT. 1
61. Crnoxublie 2¢upsl. [IpakTuyeckasi padoral 1
«ITomyyeHne W CBOWCTBA YKCYCHOW KHCJIOTBD».
62. Pemenune 3amau 1no Teme 1
«Kucnoponoconepxaiiue opraHn4eckiue CoeTMHEHU.
63. Koutpoannas padora 5 moteme 1
«Kucnoponoconepxaiiue opraHn4eckiue CoeTUHEHU.
Tema 5. A3oTconep:kaiye opraHuyeckue coeTMHEHH .
I'erepodynkuuonaabHbie coequnenus (16 yacon)
64. AmwuHbI anudaTtuyeckue 1 apoMaTHYECKHe. 1
65. OuU3NYECKUE U XUMUYECKHE CBOMCTBA AMUHOB. 1
66. XUMHYECKUE CBOWMCTBA AMHHOB. 1
67. [Tonyuenue amuHoB. [IprMeHeHNE U MEIUKO- OMOIOTUYECKOE 1
3Ha4YCHHE.
68. Pemenne 3amau 1o TemMe «AMUHBIY. 1
69. I'ereponmKIMIecKre COSAMHCHHS 1
70. Crpoenue, pu3nuecKkue W XMMHYECKHE CBOMCTBA MHPHUAMHA 1
UTIUppoJIa.
71. I'eTeponukimueckne COeTUHEHUS C IBYMS U OoJie 1
reTepoaToMaMu
72. [TpuHIMIT HOMEHKIATYPBI reTepo(YHKITHOHATBHBIX 1
COCZIMHEHU.
73. Pewmenue 3amau mo Teme 1
«[eTeponMKIMIECKUE COSTUHCHISI.
74. AMUHOCTIHPTBL. | MIPOKCUKETOHBI U TUAPOKCHAIBIACTHIBL. 1
75. AMUHOKHUCIIOTHI. 1
76. DEeHOTOKHUCTOTHI. 1
17. I'mapokcuKUCIOTHI 1 OKCOKHCJIOTHL. 1
Pemrenue 3agad mo teme
«['eTepoyHKIIOHATBHBIE COCAUHEHUSD.
78. [k Kpebea. Ontnueckas nzomepust. [Ipumenenne 1
reTepoyHKIMOHAIBHBIX COeTMHEHUH.
79. Pemenue 3agau o Teme «A30TcoepsKaIife OpraHuuaecKie 1
coenuHeHus. ['eTepodyHKIIMOHAIBHBIE COSIMHCHMID.
KonTpoabnasi padora 6 mo Teme  «A30Tcojeprkaime
OpraHUYECKHE COCTUHEHUSI.
['eTepodyHKIIMOHATEHBIECOE AMHEHHS.
Tema 6. Xumusi npUPOIHBIX coeanHenuii (23 yaca)
80. OO01masxapakTepUCTHKA KHPOB. 1
DuU3NYECKUE U XUMUYECKUE CBOKCTBA )KUPOB.
81. IIpumenenne KUpOB. Pemenne 3a1a4d 10 TeEME 1
«OKupsi».
82. dochomunuapl  KICTOYHBIX MeMOpaH. IToBepxHOCTHAS 1
aKTUBHOCTb.
83. ®ochonunuasl KIETOYHBIX MEMOpPaH. CrpoeHue KJIEeTOYHOMI 1
MeMOpaHBbI.
84. OOmas XapaKTEePUCTUKA YIIIeB010B. CTEpeon3oMepHst 1
MoHocaxapu0B.00pa3oBaHne MUKINIECKUX (HopMm
MOHOCaXapuJ0B.
85. XUMHYECKUE CBOMCTBA MOHOCAXapUIOB. 1
[IpeBpaiienue riroKo3sl B opranusme. [[puMeHeHne riitoKo3bl.
86. OO01mast xapakTepuCcTUKa TUCAXapPHUJIOB. 1

21




O6mras xapakTepucTrka moiaucaxapuaoB. Kpaxmai. Lemmtonosa.

87. Pemenne 3amad mo teMe «YTIIEBOIBIY. 1
88. IMpakTHyeckas padora 4 1
«YTJeBOaBLY
89. OOwas XapaKTepUCTHKA AaMUHOKHUCIIOT 1
90. XuMuueckue CBOMCTBAa aMUHOKHCJIOT 1
91. [losrydeHus ¥ NpUMEHEHNE AMUHOKHUCIIOT. 1
92. Pemenwue 3ana4 mo reMe « AMUHOKHCIIOTBD) 1
93. Crpykrypa 6enkoB. @U3UUeCKUe U XUMHYECKHE CBOMCTBA OCITKOB. 1
94, OO6m1as xapakTeprucTUKa U IPUMEHEHHUE OCJIKOB. 1
95. IIpakTH4eckas padora 5 1
«AMWHOKHUCIIOTHI ¥ OCITTKI
96. O6mas XapaKTEePUCTHUKA HYKICMHOBBIX KHCJIOT. 1
97. CrtpoeHue HyKJI€03U 10B, HYKJIEOTHUIOB UITOJUHYKICOTH IOB. 1
[IpumMeHeHne HYKJICHHOBBIX KHCIIOT.
98. Pemenue 3anau no teme «Hyki1eMHOBBIE KHCIOTHI» 1
99. Opranndeckas XuMusi, GU3NOIOTHs 1 (papMaKoIoTusl. 1
100. I'onoBast KOHTpOIBHAS paboTa 1
101-102. | Opranudeckas XUMHUs 1 OMOXUMHUSI. 2
Hroro: 102
11 kaace (99 4, 3 4 B Hene10)
Ne Tema ypoka KonuuecrBo
ypoka 4acoB
Tema 1. Ctpoenue BemectBa (9 yacoB)
1. Ctpoenue atoma. O0uue npeacrapiaeHus. COCTOSIHUE JIEKTPOHA B 1
aToMe
2. DJeKTPOHHBIE KOH(PUTypaLlu aToMa 1
3. V3meHeHne aTOMHOTO pajryca U 00pa3oBaHUE HOHOB 1
4. XuMuyeckas CBA3b. DJIEKTPOOTPULATEILHOCTD 1
o. Honnas cBs3b 1
6. KoBanenrtHas cBs3b. HeBasieHTHBIE B3aUMOEHCTBUSA 1
7. Kpucranmuaeckue peméTku 1
8. Pemenue 3amau o teme 1
«XUMHUYECKAS CBA3b)
9. KonTtpoabnas padora 1 no reme «CTpoeHHE BELIECTBAY 1
Tema 2. OCHOBHBbIE3aKOHOMEPHOCTHNIPOTeKaHUsIpeakuii (14 yacos)
10. DneMEeHTBl XUMUYECKON TEPMOAUHAMUKHY. 1
Peaknun caMonpon3BONIbHBIE U HECAMOTIPOU3BOJIBHBIC
11. TepMOaAMHAMUYECKUE CUCTEMBI U TTPOLIECCHI 1
12. DHTaJIBIM U SHTponus. DHeprus ['nooca. 1
DOHTAJIBIUHHBIA U SHTPONUHHBINA (PaKTOPHI
13. Xumnueckoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PABHOBECHS. 1
CMerieHne XUMHYECKOr0 PaBHOBECHS
14. Pemenue 3amau no reMe «91€MEHTHI XUMUYECKON 1
TEPMOJUHAMUKIY
15. DneMeHTbl XUMUYECKON KUHETUKH. 1
OO61ure npeacTaBlIeHus 0 MEXaHU3MaX PEeaKIIHii
16. CxopocTts peakiuu. Kunetnueckue ypaBHEHHS. 1
KoncraHTa ckopocTH peakinu
17. 3aBUCHUMOCTb CKOPOCTH peakluu OT Temrneparypbl. Katanus 1
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18. Pemenne 3amau mo reMe «CKOPOCTh XUMHYECKOUN PEAKITUI. 1
19. Crexuomerpus. PacyeT komndecTBa BelecTna 1
20. CooTHOIIIEHUS MEXKTYy KOJTMYECTBAMHU BEIIECTB B 1
XUMHYECKHX YPaBHEHUSIX
21. ['oMoreHHbIE ¥ reTEPOreHHbIE CUCTEMBI 1
22. PactBops!. [Ipouecc pactBopenus 1
23. KonTtposbHast padora 2 1
o TeMe «OCHOBHBIC 3aKOHOMEPHOCTH IMPOTCKAHUS PEaKIIAID
Tema 3. BemecTBanoCHOBHbIETHIILINXB3auMoAeilicTBHA (24 yaca)
24. Kinaccudukarnms HeopraHu4ecKnux BEIIeCTB 1
25. Kiaccudukarnus peakiuit 1
26. DIEKTPOIUTHI K HEAICKTPOIUTHL. TEOpHs IJCKTPOITUTHICCKOM 1
JUCCOLIMALIUU
27. Jucconmanys KUcioT, OCHOBAaHUM U COJICH 1
28. Peaknus nerTpanu3zanuu 1
29. B3auMogeiicTBrue cpeqHUX COJIEH ¢ KUCIIOTaMH, C OCHOBAHUSIMH, 1
MeXy co0oii
30. Peakiuu ¢ yqacTrem KUCIBIX coliei 1
31. I'uaponus coneit 1
32. Pewienue 3anau no reme «l 'uaponus conein» 1
33. IIpakTnueckas padora 1 «['unponus» 1
34. AmdoTepHbIe OKCHIBI M THIPOKCHABI. OOIINe MpeIcTaBIeHUs 1
35. Peaknuu aMm(oTepHBIX OKCHIOB ¥ THAPOKCHIOB B pacIljiaBe U 1
pacTBope
36. Peakuuu coneit MeTaioB, 00pa3yonmx aM(poTepHbIe COSTMHEHUS 1
37. KonTtpoabnas padora 3 o reMe «XuMHUECKasi peakiusl. 1
Teopust SNEKTPOTUTHUECKON TUCCOIHAIIMN)
38. Bogoponnsrii mokazarens pH. BydepHasie cuctemsl 1
39. Crenenb okucieHusi. Hanbornee BayKHBIC OKUCITUTEIN U 1
BoccTaHoBuTeNU. Knaccudukanys oKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI
40. CyMmMapHbIi KodQPHUIHEHTIIEpEeT OKHCITUTEIEM I 1
BOCCTAaHOBHUTEJIEM C YYETOM COJIe00pa30BaHUS
41. Binsnue cpenbl pacTBopa Ha IPOTEKAHUE OKUCIUTEIBHO- 1
BOCCTAHOBUTEJIbHBIX PEaKIUil
42. OKHCANTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIIHH C YYACTHEM JIBYX 1
BOCCTAHOBUTEJICH WJIHM IBYX OKUCIIUTEICH
43. Pemenue 3amad o reMe «OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIC 1
pEaKIum»
44, DIIeKTPOIHN3 1
45, CrpoeHue KOMIUIEKCHBIX COeAMHEHUN 1
46. IIpakTnyeckas padora 2 « 'MAPOKCOKOMIUIEKCHI METAIIIIOB) 1
47. Kontposabnas padora 4no teme «OCHOBHBIC THITHI 1
B3aMMOJICCTBHSI BELLIECTBY
Tema 4. Xumus 3;1eMeHTOB (49 yacoB)
48. Buorennsie anementsl. Knaccugukarus 31eMeHTOB. 1
49. OO0111ast XapaKTepUCTUKA S-3JIEMEHTOB, P-3JIEMEHTOB, 0-3JIEMCHTOB 1
50. Bonopoa: xapakTepucTrka 3JI€MEHTA U MPOCTHIX BEMIECTB 1
51. Kucnopon: xapakTepucTrKa 3JIeMeHTa | TPOCTHIX BEIIECTB 1
52. Bona u mepokcun Bogopoaa 1
53. IIpakTuueckas padora 3 «Bogopoa. Kuciopom» 1
54, XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB 1
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55. ["anmoreHoBOIOPOIBI 1
56. Kucnopocoaepskamiue coeTMHEHUS TaIOT¢HOB 1
57. IIpakTuueckasi padora 4 «CBolicTBa raJoreHu 1-uOHOB. 1
CaoiicTBa loza »
58. Cepa: xapaKkTepHUCTHKa 3JIEMEHTa U IMTPOCTOI0 BEILIECTBA 1
59. CepoBoopos u Cynb(uIbI 1
60. CoeanHEHHS CEPBI CO CTETICHBIO OKUCICHUS +4 1
61. CoerHEeHHS CEPBI CO CTETICHBIO OKUCIICHUS +6 1
62. I[IpakTyeckas padora 5 «CBoiicTBa cepbl U €€ COETUHEHUI 1
63. KonTtpoasnas pa6ora 5 no teme «l'amorensl. Cepa» 1
64. Aot 1 pocdop: obmast xapakTepucTHKa dIeMeHTOB. PU3NYecKue 1
Y XUMHYECKHE CBOMCTBA a30Ta
65. CoenuHeHns a30Ta CO CTENIEHBIO OKUCIICHUS —3 1
66. Oxcusl a3oTa 1
67. A3OTHas KUCJI0Ta 1
68. Conu a30THON KUCIIOTHI 1
69. docdop: CTpoCHHE U CBOKCTBA MPOCTHIX BEIISCTB 1
70. Coenunenust  ¢docdopa co CTEICHBIO OKUCTICHUS —3 1
71. Coenunenus  (ocdopa co CTENEeHbIO OKUCICHHS +3 1
72. Coenunenus ¢pochop co CTENEHbIO OKUCICHUS+S 1
73. IIpakTuyeckasi padora 6 «IloaydeHue a3ora U aMMHaKa. 1
CoiicTBa coeanHeHui azota u dpochopay
74. VYriepoa 1 KpeMHUI: XapaKTepUCTUKa 3JIeMEeHTOB. CTpoeHHe U 1
CBOWCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOIOM
75. KapO6uast 1
76. Oxkcuasl yriepoaa 1
77. VYronbHas KUCIOTa U €€ CONu 1
78. CaoiicTBa kpeMHMsI. COeqUHEHNS] KDEMHUS 1
79. [IpakTnueckas padora 7«CpolicTBa COeUHEHUI yriepoaa u 1
KPEMHUS
80. KonTpoabnast padora 6 no teme «neMeHTs VA- 1 1
VIA-rpynn»
81. Mertamisl |A- u [TA-Tpymm: 1
o011ast XapaKTepUCTUKA DIIEMEHTOB U TIPOCTHIX BEIIECTB
82. CgoiictBa coenunennii MmetayioB [A- u [TA-rpymnm. 1
[MpuMeHeHHe 1 MEIUKO-OMOJIOTHYECKOE 3HAUYCHHE
metaioB |A- u [IA-rpynn
83. AJIOMMHHI: XapaKTepUCTHKA 3JIEMEHTA U TIPOCTOTO BEIIECTBA 1
84. CoenrHeHus aIFOMUHUS 1
85. Pemenue 3amad mo reme «MeTtasabl A-TpyIim» 1
86. KonTpoabsnasi padora 7mo teme «MeTtamisl A-Tpymm» 1
87. 00630p xumuHn d-371€MEHTOB. XPOM: XapaKTEPUCTUKA dJICMEHTA U 1
NPOCTOTO BEIIECTBA
88. Coenunnenus xpoma.Meanko-0noI0ruyeckoe 3HaueHUE Xpoma 1
89. CoenvHEHHS MapraHia 1
90. XKene3o: xapakTepuCTHKA 3JIEMEHTA U TIPOCTOTO BEIIECTBA 1
91. Coenunnenus xenesza. Mennko-0Monoruueckoe 3HaueHue Kesne3a 1
92. IIpakTnyeckas padora 8 «IlonydyeHue u cBoiicTBa 1
COCIMHEHUH JKEIIe3a»
93. Menp: XapaKTepUCTHUKa 3JIEMEHTA U TIPOCTOTO BEIIECTRA. 1

CoenuHeHus MeIu.
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Menuko-01oJ0rnueckoe 3HaueHUE MEIN

94. CepeOpo: xapakTepuCTHKa 3JIEMEHTa, MPOCTOT0 BEIIECTBA U 1
COeIUHEHNN

95. [uHk: XapaKTepuCTHKa dJIEMEHTa, TPOCTOrO BELIECTBA U 1
coeqUHEeHUI. MeauKO-0nO0IOrnYecKoe 3HaUCHHE [IMHKA

96. O060011IeHNEe 3HAHUMA 1

97. I'onoBasi koHTpoOIBLHaAsIPadOTa 1

98. AHanmu3 KOHTPOJIBHOM PabOTHI 1

99. Hrororoe moBTOpeHHE 1
Hroro: 99
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