Pabouasi nporpamma no xummum s 10-11 kiaaccos.

[IpenmeTtHas obnacth «EcTecTBEHHBIE HAYKI

Pabouas mporpamma cocranieHa Ha ocHoBe PI'OC COO ¢ ucnonp30BaHUEM
MIPUMEPHON TTPOTPAMMBI 110 XHUMHH.

PaGouas nmporpamma coctasiera Ha ocHoBe @I'OC COO c¢ ucnonszoBannem OOIT
dI'OC COO, npumepnoit OOIL.

CocraBneHa yuutenem xumun: Epomienko /IMutpuem AnekceeBuueM

Knacc | YueOnbix |[YacoBB | Yacon
HEJIETb HEJIET0 | B rof

10 35 1 35

11 34 1 34

Hroro: |69 2 69

1.Ilnanupyemble pe3yJbTaThbl 0OCBOCHHUS Y4€OHOI0 MpeaMeTa XUMHUM.

10-11 kaace.

JInYHOCTHBIE Pe3yJIbTATHI:

- B IICHHOCTHO-OPUEHTAIIMOHHON cepe — OCO3HAHHUE POCCUMCKON I'pakIaHCKON
HUJEHTUYHOCTH, TAaTPUOTHU3MA, YYBCTBA T'OPJOCTH 3a POCCHUHCKYIO XHUMHUYECKYIO

HayKy,

- B TpPyAOBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY JajbHEHIIeH
o0pa3zoBaTeIbHON TPACKTOPUHU WUJTU TPYAOBOU NIESITEIHHOCTH;

- B TI03HABaTEJIbHON (KOTHUTHBHOM, MHTEJUICKTyaJlbHOW) cdepe — yMeHue

YIPABJISATh CBOCH MO3HABATEIHPHOU JEATEINHHOCTHIO, TOTOBHOCTD U CITIOCOOHOCTH K
o0pa30oBaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUU BCEU KU3HH;
CO3HATENbHOE OTHOIIEHHWE K HEMpEephIBHOMY OOpa30BaHUIO KakK YCJIOBHIO
yCHeurHou npoeCCuOHabHON U 0OIIECTBEHHON JIEATEIbHOCTH;

- B cbepe cOepekeHUs 30pOBbS — TMPHHATHEC M peaausaius ICHHOCTeH
3I0pOBOTO W 0Oe30macHOro oOpa3a >KU3HU, HENPHUSITHE BPEIHBIX MPUBBIYCK
(KypeHusi, ynoTpeOJIeHHsI aJIKOrojisi, HAPKOTHKOB) HA OCHOBE 3HAHUMN O CBOMCTBAx
HAPKOJIOTHYECKUX U HAPKOTUYECKUX BEIIECTB.

MeTtanpeameTHble pe3yJbTaThl:

- HCIOJIb30BAHWE YMCHUH ¥ HaBBIKOB PA3JIUYHBIX BHJIOB ITIO3HABATEIHLHOM
NEATEeTbHOCTH, TPUMEHEHWE OCHOBHBIX METOJOB TO3HaHUS  (CHCTEMHO-
nH()OPMAITMOHHBIN aHAIIN3, HAOTIOACHUE, U3MEPEHUE, POBEACHUE IKCIICPUMEHTA,
MOJICIUPOBAHUE, MCCIEAOBATCIIbCKAs JCATCIBHOCTD) JJIS W3YYCHHUS Pa3IMYHBIX
CTOPOH OKPYKaOIIEN JEUCTBUTEIIBHOCTH;

- BJAJCHUEC OCHOBHBIMH WHTEJUICKTYaJbHBIMU OIEpausaIMu: (OpMYITHpPOBKa
TUIOTE3bl, aHaJu3 W CHHTE3, CPaBHCHHE M CHCTEMaTu3amus, 00o0OIeHue u
KOHKpETH3aIHs, BBISBICHUE IPUYUHHO - CJICACTBEHHBIX CBSI3€H U TTOWCK aHAJIOTOB;
- TI0O3HAHHWE OOBEKTOB OKPYXAIOMIET0 MHUpa OT O0OIIero 4epe3 OCOOEHHOE K
CIMHUYHOMY;



- YMEHHME T€HEpUpOBaTh WJEU U ONPEIENSATh CPEACTBA, HEOOXOAUMBIE MJI UX
pealM3aluy; - yMEHHE ONPEAeNATh Ied M 3aJadyd ACsITeIbHOCTH, BBIOMPATH
CpEIICTBA pealn3aluy UEIN U IPUMEHATh UX Ha IPAKTUKE;

- HCIOJIb30BAaHUE PA3JHMYHBIX HCTOYHUKOB [UISl MOJYYEHUS XHUMHYECKOU
uHbOpMaIluy, MOHMMAaHHUE 3aBUCUMOCTU COACpX aHUS U (POPMBI MpeACTaBICHUSI
uHbOpMaIK OT IeJIel KOMMYHHKAIIUH U aJpecara;

- YMEHUE NPOAYKTUBHO OOIIATHCS W B3aMMOJIEHCTBOBATH B IIPOLIECCE COBMECTHOM
NEATEIbHOCTH, YYUTBHIBATh MO3UIMM JPYTHX YYaCTHUKOB  JESTEIIbHOCTH,
s pekTUBHO pa3peniaTh KOHPIUKTHI;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSATEIbHOM  MH(POPMALMOHHO-
[03HABATEJIbHOM JESITENbHOCTH, BKIIOYasi YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX MH(OpMALMM, KPUTHUUYECKU OLIEHMBaTb M HHTEPIPETUPOBATH
uH(GOpPMaIMIO, TOTYyYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

- YMEHHME HCIIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TE€XHOJIOTUI B PELICHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3a7a4 € COOI0JcHHEeM TpeOOBaHUN JSProHOMUKH, TEXHHUKH OE€30MacHOCTH,
TUTHEHBI, PECypcocOEepexeHusi, IMpaBOBbIX M 3THUYECKHX HOPM, HOpPM
HH(POPMAIIMOHHOM 0€30aCHOCTH;

- BJIAJCHUE SA3BIKOBBIMHM CPEICTBAMH, B TOM YHUCIE U A3BIKOM XUMUU — YMEHHUE
SCHO, JIOTHYHO U TOYHO M3J1araTh CBOIO TOUYKY 3PEHUS, UCIOJIb30BATh aJI€KBAaTHbIC
S3BIKOBBIE CPEJICTBA, B TOM YHCJIE M CUMBOJIbHBIE (XMMHUECKHUE 3HAKH, POPMYJIBI U
ypaBHEHUS).

IIpeameTHBbIE pe3yabTATHhI:

1.B mo3HaBaTeILHOM cdepe:

- 3HaHUE (MOHMMAaHUE) U3YYEHHBIX TMOHATHI, 3aKOHOB M TEOPHil;- yMEHUe
ONKCHIBATH JEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBEIECHHBIE SKCIIEPUMEHTHI,
UCIIOJIb3YSl IJISl TOTO €CTECTBEHHBIN (PYCCKUM, POJAHOMN) S3bIK U A3BIK XUMHH;

- yMEHHE KIacCU(PUIMPOBATH XUMHYECKUE DJIEMEHTHI, MPOCThIE U CIOXKHBIE
BEILECTBA, B TOM YHCIIE U OPraHUYECKUE COCIUHEHUS, XUMUUYECKHE PEaKIHH 10
pa3HbIM OCHOBAHMSIM;

- YMEHUE XapaKTepU30BaTh N3YUEHHBIE KJIACCHl HEOPTAaHUYECKUX U OPTraHUYECKUX
COEJIMHEHUI, XUMUYECKUE PEAKLIUU;

- TOTOBHOCTb NPOBOJUTH XUMHUYECKHH DKCIEPUMEHT, HAOIIOAATh 3a €ro
IIPOTEKaHUEM,

- (uxcupoBaTh  pe3yNbTaThl  CaMOCTOATEIBHOIO U JIEMOHCTPUPYEMOTO
HKCIIEPUMEHTA U JEJIaTh BBIBOJBL;

- yMeHHe (OpPMYIUPOBATH XHMHUYECKHE 3aKOHOMEPHOCTH, MPOrHO3HPOBAThH
CBOMCTBA HEM3YUYEHHBIX BEILECTB 10 AHAJIOTMH CO CBOMCTBAMH N3YUYEHHBIX;

- TOWCK MCTOYHHMKOB XUMHUYECKOM HHPOpMAIMK, MOJyuYeHHEe HEOOXO0AUMOM
uHopMalMu, €€ aHajdu3, U3rOTOBJIEHUE XHMMHUYECKOTr0 HH(POPMALMOHHOTO
MPOJYKTA U €r0 MPe3eHTAIUS;

- BJaJICHHE 0053aTeIbHBIMU CIPABOYHBIMU MaTepuasiamu: llepuogmueckoit
cucteMoit xummuueckux snemeHToB Jl. 1. Menneneesa, Tabnuiieil pacTBOPUMOCTH,
AIEKTPOXUMUYECKUM psaIOM HaNpPsHKEHUM METaIOB, psaoM
AIIEKTPOOTPULIATEBHOCTH JUISl XapaKTEPUCTUKU CTPOEHHs, COCTaBa M CBOMCTB



aTOMOB DJIEMEHTOB XMMHUYECKHUX 3eMeHTOB [-IV nepronoB u o6pa3oBaHHBIX UMU
MPOCTHIX U CIOKHBIX BEILIECTB;
- YCTAHOBJICHUE 3aBUCHUMOCTHU CBOICTB U MPUMEHEHUS BAXKHEHIITUX OPTraHUYECKUX
COCIMHEHUN OT MX XMMHUYECKOTO CTPOEHHUS, B TOM YHCJI€ U OOYCIOBIECHHBIX
XapakTepoM HTOTO CTPOCHHs (MPEACTbHBIM WM HENPEAC/IbHbIM) U HaJudueM
(YHKIIMOHATBHBIX TPYIIIL;
- MOJCIMPOBAHUE MOJIEKYJl BaKHEUIIMX HEOPraHWYECKUX UM OPraHUYECKUX
BEILIECTB;
- MMOHUMaHUE XMMHUYECKOW KAPTHUHBI MHUpPA KAK HEOTHEMJIEMOM YacTH LEIOCTHOMN
Hay4YHOU KapTHUHBI MUPA;
2.B IICHHOCTHO-OPUEHTALIMOHHOM cdepe:
- aHaJu3 M OIEHKA TOCIEACTBUA MJIA OKpYXKaloled cpenbl OBITOBOM H
MIPOU3BOJICTBEHHON JESATEIbHOCTU YEJIOBEKA, CBSI3aHHOM C MPOWU3BOACTBOM U
nepepadoTKON BaKHEUIIINX XUMUUECKUX MTPOTYKTOB;
3.B TpyA0BO# cepe:
- POBEJICHUE XUMUYECKOTO IKCIIEPUMEHTA;
- pa3BUTHE HABBIKOB Yy4e€OHOH, NPOEKTHO-HCCIEA0BATEILCKOM, TBOPYECKOM
JEATEIIbHOCTH MPHU BBIMOJHEHUHN UHANBUIYATIBHOTO MIPOEKTA 110 XUMUH;
4.8 cepe 310poBOro 0Opa3a KU3HU:
- coOroJieHne TpaBuUil 0€30MaCHOI0 OOpallleHHs C BEIIECTBAMU, MaTepuajiaMu U
XUMUYECKUMU MTPOIIECCAMH;
- OKa3aHuE€ IMEpBOM IMOMOIIM IPU OTPABJIECHUAX, O0XKOrax W APYrUX TpaBMax,
CBSI3aHHBIX C BEUIECTBAMU U J1a0OPATOPHBIM 000PYI0BAHUEM.
2.Conepxanne y4eOHOT0 mpeaMera XUMHMHU (€ YKA3aHHEM YaCOB HA KaKIbIil
pasjaei) mo Kjiaaccam.
Conepxkanue kypca xumum B 10 kiacce.
BBenenue 1u
[Ipenmer opranmyecko xumuu. CpaBHEHHE OPTraHUYECKUX COEAUHEHHUU C

Heopranndyeckumu. [IpupoaHbie, HCKYCCTBEHHBIC U CUHTETUUECKHUE OPTaHUYECKUe
COCIMHEHUS.
Tema 1. Teopusi cTpoeHNsI OPraHUYECKHUX COeUHECHUM 24

BanentHocTh. XUMHUYECKOE CTPOEHHE KAaK MOPSIIOK COCIUHEHHUS aTOMOB B
MOJIEKYJIE COTJJaCHO MX BaJleHTHOCTU. (OCHOBHBIE TIOJIOKEHHUS TEOPHUU
XUMHUUYECKOTO CTPOEHHUSI OpraHuYecKux coeauHeHuiu. [loHsiTME O roMonoruu u
rOMOJIOTaX, U30MEPUU U U30Mepax. XUMUYECKre (POpPMyIIbI U MOJIEIH MOJIEKYN B
OPraHUYECKON XUMMUHU.
Tema 2 . YrieBoaopoabl 1 X NPUPOAHbIE HCTOYHUKH 84

[Tpupoansiii ra3. Ankanbl. [Tpuponssiii ra3 kak tomuBo. [IpenmyiiectBa
MPUPOJIHOTO ra3a nepej ApyrumMu Bujaamu Tommsa. CocTtaB NpUpPOJHOTO ra3a.

AJIKaHBI: TOMOJIOTMUECKUU PsI, W30MEpUsT M HOMEHKJIATypa ajKaHOB.
XUMUYECKHE CBONCTBA allkaHOB (HAa MpUMEpe MeTaHa W JTaHa). TOPEHHE,
3aMeleHre, pa3joKeHUe U JerujpupoBaHue. [IpuMeHeHHEe alkaHOB Ha OCHOBE
CBOMCTB.

AJIKeHbl. OJTWJIEH, €ro TnoJiydeHue (JAeTUIPUpPOBAHUEM dTaHAa U
neruapatanuend  3TaHojia). XHMMHYECKHME  CBOMCTBAa  JTHIIEHA:  TOpPEHUE,



KaueCTBeHHbIE peakiuu (oOecuBeunBaHre OpPOMHOM BOABI M pacTBOpa
MepMaHraHara Kajius), rujparanus, noaumepusamnus. [lonusTuieH, ero cBoicTBa
U npuMmeHeHue. [IpuMeHeHne »JTuiieHa Ha OCHOBE CBOWCTB. AJIKAJMEHbl H
kayuyku. [lonarne o0 ankaaMeHax Kak yIJIEBOJAOpOAaX C JBYMS JIBOMHBIMU
CBS3SIMU. XHWMHYECKHE CBOMCTBa OyTamueHa-1,3 m m3ompeHa: oOeclBeUWBaHHE
OpOMHOI BOJIbI U TIOJIMMEPU3ALIMS B KayuyyKku. Pe3una.

AJIKMHBI. AIIETUJIEH, €ro MOJy4YeHUE MUPOJIM30M METaHa U KapOUJHBIM
cnocoboM. XUMHUYECKHE CBOICTBA alleTUJIEHA: TOpeHHe, OOecClBeUMBaHHE
OpOMHOI BOJbI, MPUCOEIUHEHUE XJIOPOBOAOPOJa M Tuapartanus. llpumenenue
aleTUJICHa HAa OCHOBE CBOWCTB. Peakuus mnoauMepu3aldd BUHUIXJIOPUIA.
[ToMMBUHUIXJIOPU]T U €TO0 IPUMEHEHHUE.

Bben3ou. [Tonyyenne OeH30ma M3 TekcaHa M aleTHIIEHA. XUMUYECKHE
CBOMCTBa O€H30Ja: TOpEHHWE, TaJOTeHUpOBaHWE, HUTpoBaHue. IlpumeHnenue
O€H30J1a HA OCHOBE CBOMCTB.

Hedts. CoctaB u nepepadotka Hedtu. Hegrenpoayktsl. beH3uH u noHsitue
00 OKTaHOBOM YHCJIE.

Tema 3. Kuciopoacoaepxkaiiye opraHudyeckKkue coe{HHEHNsI 1 UX NMPUPOIHBbIE
UCTOYHUKH 1049

EnuHCTBO XMMHMYECKOW OpraHW3alMy KWBBIX OPraHU3MOB. XUMHUYECKUU
COCTaB JKMBBIX OPTaHU3MOB.

Couprbl. [lomydyenue »5TaHona OpoOKEHHEM TIIIOKO3bI M THApaTanuen
stwieHa. [wapokcunpHas rpymnmna kKak (QyHKuoHanbHasg. [lpeacraBieHue o
BOJIOPOJTHOM CBSI3U. XHUMHUYECKHE CBOICTBA ATAHOJA: TOPEHHE, B3aUMOJIEUCTBUE C
HATpUEM, OOpa30BaHUE MPOCTHIX U CIOKHBIX A(PUPOB, OKUCIECHUE B aJbJICTHU/IL.
[IpuMeHeHUEe >TaHONAa HAa OCHOBE CBOMCTB. AJIKOTOJM3M, €ro TMOCIEICTBUS U
MpEeaYNPEKICHUE.

[lonsatre o0 TpeAeNbHBIX MHOTOATOMHBIX CHUpTax. [JUIEpUH Kak
NpEeACTaBUTEIb ~ MHOTOATOMHBIX  CcIUpTOB.  KadecTBeHHass  peakuus  Ha
MHOT0aTOMHBIE cIUPTHL. [[pruMeHeHue ruiepuHa.

Kamennbiii yrogb. ®enos. Kokcoxmmuueckoe MNpPOU3BOJICTBO U €rO
npoaykuud. IlomydeHue QeHosla KOKCOBaHMEM KaMEHHOro yris. BzanmHoe
BIIMSIHUE aTOMOB B MOJIeKyJie (DeHOJIa: B3aUMOJIEUCTBUE C TUIPOKCUIOM HATpUs U
a3oTHOM  kucnorod. [lonmukonnencauust ¢eHona ¢ GOpMATBAETUIAOM B
dbenomodopmanpaeTHAHYIO cMoIy. [IpuMmeHenne peHosia Ha OCHOBE CBOMCTB.

Auabaeruabl. [lonydeHne anbIeTU0B OKHCICHHEM COOTBETCTBYIOIIHUX
CUPTOB. XUMHUYECKUE CBOMCTBA aJbJETUIOB: OKUCJIECHHWE B COOTBETCTBYIOIIYIO
KHCJIOTY M BOCCTAaHOBJIEHHWE B COOTBETCTBYWOIIMN cnupT. [IpumeHenue
dbopmainbieruia u areTaabAeruia Ha OCHOBE CBOMCTB.

KapO6onoBbie kucjorhl. [lomydenne kapOOHOBBIX KHCIOT OKHCJICHHEM
aNnbACTUIOB. XHUMHYECKUE CBOMCTBA YKCYCHOM KHCJOTHI: OOIIME CBOMCTBA C
HEOPTaHUYECKUMH KUCIIOTaMU U peakuus drepudukanuu. [[pumenenue ykcycHon
KHCJIOTBI Ha OCHOBE CBOMCTB. BhIcHIMe JXHpHBIE KHUCIOTHI Ha MpPUMEpE
MATBMUTUHOBOU U CTEAPUHOBOM.



Caoxuble 3¢upbl u :Kupbl [lonydenue cloxHbIX 3(GUPOB peakiuen
srepudukammu. CioxHbie 3QUPBl B NpuUpoae, WX 3HadeHue. I[IpumeHeHue
CJIOHBIX 2()UPOB HA OCHOBE CBOMCTB.

XKuper kak cioxHbie 3(DHUPbl. XUMHYECKHUE CBOMCTBA >KUPOB: THIPOIIU3
(OMBIJICHHUE) W TUAPUPOBAHUE KUIKUX KUPOB. [IprMeHeHHne KUpPOB HAa OCHOBE
CBOWCTB.

YraeBoabl. YTJIEBONIbI, WX KiIacCH(UKAIUSA: MOHOCaXapuisl (TIIOKO03a),
nucaxapujibl (caxapo3a) W moducaxapuibl (Kpaxmail W IeJUI0J103a). 3HaueHue
YTJIEBOJIOB B )KMBOM MIPUPOJIE U B )KM3HU YEJIOBEKA.

['moko3a - BEmMIECTBO C JBOWCTBEHHOM (PYHKIIMEW - ajdbJIeruaoCIHpT.
XWMUYECKHE CBOWCTBA TIJIOKO3bl: OKHUCJIEHHE B T[JIIOKOHOBYK) KHUCIOTY,
BOCCTAaHOBJICHME B COpOMUT, OpokeHHe (MOJIOYHOKHCIOE M  CIHPTOBOE).
[IpumeHeHne TIIOKO3bl Ha OCHOBE CBOMCTB. Jlucaxapuipl U IOJHACAXapUIBI.
[TonsTne 0 peakuusx NOJMKOHACHCAUMM W TUAPOJIM3a Ha MPUMEPE
B3aMMOINPEBPAILCHUN: TJIFOKO3a TOJUCAXAPHU/I.

Tema 4 . A3oTcoaepxkaiiye cCoeJMHEHUS U UX HAXOKIEeHUE B )KUBOM NpUpoe
6u

AmuHbl [Tonarue o0 amunax. IlomydyeHue apomaTHyecKoro amuHa -
aHWJIMHA - U3 HUTPOOEH30J1a. AHWIMH KaK OpraHUYeckoe OCHOBaHHWE. BzaummHoe
BIIMSIHUE aTOMOB B MOJIEKYyJI€ aHWJIMHA: OCJIA0JICHWE OCHOBHBIX CBOMCTB U
B3auMoJIelicTBHE ¢ OpoMHOM BOoM. [IpuMeHeHre aHuIMHa Ha OCHOBE CBOMCTB.

AMHUHOKHCHOTHI. [lonyyeHne amMHHOKHUCIOT U3 KapOOHOBBIX KHCJIOT H
TUAPOJIU30M OCJNKOB. XHMMHUYECKHE CBOMCTBA aMUHOKHCIOT Kak aM(OTepHBIX
OpPraHUYECKUX COCAUHECHUI: B3aUMOAECHUCTBUE CO LIEI0YAMU, KUCIOTAMU U JIPYT C
apyroMm (peakius ToJMKOHJeHcanuu). llenTuaHas CBsI3b W MOJUNETITHIBL.
[IprumeHeHne aMMHOKHUCIIOT HA OCHOBE CBOWCTB.

Beaxu. [Tonyduenne O€NKOB peakiue MOJUKOHICHCAIIMM aMUHOKHUCIIOT.
[lepBruyHasi, BTOpUYHASI U TPETUYHASI CTPYKTYpbI OENKOB. XMMHUUYECKHE CBOMCTBA
OCJIKOB: TOpEeHUe, JeHaTypalus, TUAPOIU3 U 1BETHhIE peakiuu. buoxumuueckue
GyHKUIHN OENKOB.

['eneTnyeckas CBsI3b MEXKAY KIACCAMU OPTAHUYECKUX COCTUHEHUN.

HyxkiaennoBble KUCA0TbI. CHHTE3 HYKJIECHHOBBIX KHCIOT B KIETKE W3
HYKJIeOTHI0B. OOmmi 1iaH cTpoeHusi Hykieotuaa. CpaBHEHHE CTPOCHUS U
¢byakuuii PHK u JIHK. Ponb HyKJIEMHOBBIX KHCIOT B XpaHEHUHU W Tepeaade
HacjencTBeHHo nHopmarmu. [ToHsITHE O OGMOTEXHOJIOTHH ¥ TEHHON HHKEHEPUHU.
Tema 5. buosiornyeckn aKTUBHbIE OPraHUYeCKUe coeJuHeHus 34.

®epMmeHThI. DepMEHTHI KaK OHMOJOTHYECKHE KaTaJIu3aTOpbl OEIKOBOMU
npupoasl. OcobenHoctr GyHKIUOHUpOoBaHUS ¢depmeHToB. Ponbs depmeHTOB B
YKU3HEIECSATEIBHOCTH KUBBIX OPraHU3MOB U HAPOJHOM XO3SIMCTBE.

Buramuuel. [lonatue o  Buramubax. HapymeHus, cBsA3aHHBIE C
BUTAMHHAMH: aBUTAMUHO3bI, THIIOBUTAMUHO3bI U TUNIEPBUTAMUHO3bI. Butamun C
Kak TPEICTABUTENIb BOJOPACTBOPUMBIX BUTAMMHOB M BUTaMMH A  Kak
MPEJICTABUTEIb )KUPOPACTBOPHUMBIX BUTAMUHAMM.



I'opmonsbl. IloHATHE O TOpPMOHAX KaKk TyMOPAJIbHBIX PETYJISATOPAX
JKU3HENCATEIBHOCTH JKMBBIX OpPraHu3sMoB. UWHCyIMH © aIpeHAIMH Kak
npeacTaBuTe rTopMOHOB. [IpodunakTuka caxapHoro auadera.

JlekapcrBa. JIekapCcTBEHHAs] XUMUSA: OT HMATPOXUMHH JI0 XUMHUOTEPANUHU.
AcnupuH. AHTHOMOTMKM U aucOaktepuo3. HapkoTuueckue  BelecTsa.
Hapkomanus, 6ops0a ¢ Hell u mpoduIaKkTHKA.

Tema 6 . UcKyccTBeHHbIE U CHHTETHYECKHE MOJTUMEPBI 5S4

HckyccrBennbie mosauMepsbl. [lonyyeHne NCKyCCTBEHHBIX TOJIUMEPOB, Kak
MPOJYKTOB XUMHUYECKOM MOJUGUKAIMU MPUPOJHOTO MMOJIUMEPHOTO  CHIPhS.
HckyccTBeHHBIE BOJIOKHA (alleTaTHBIM IIENK, BHCKO3a), HMX CBOWCTBA U
MIPUMEHEHHUE.

Cunrernyeckue mnosaumepbl. llonmyyeHne CHHTETHYECKMX IOJMMEPOB
peakuusAMH TOJMMEPU3aLMU M NoJUKOHAeHcauud. CTpPyKTypa TMOJIUMEPOB
JIMHEHAs, PA3BETBJICHHAS U MPOCTPAHCTBEHHAs. [IpencTaBUTENN CUHTETUYECKUX
IJJAaCTMACC: TOJUATWIEH HU3KOTO M BBICOKOTO JABJICHUA, IOJUIPOINWIECH H
noaUBUHWIXI0pHA. CHHTETUYECKHE BOJIOKHA: JIaBCAH, HUTPOH U KaIlPOH.
Copep:xanue kypca xumum B 11 kiacce.

Tema 1.CTpoenue BemecTBa 144.

AToM. DBOIIOIHS TPEACTABICHUM O CTPOSHHH aToMa. DJIEKTPOHHOE 001aK0
u opoutans. KBaHTOBBIE uMCla. DJIEKTPOHHOE CTPOCHHE AaTOMOB MaJbIX U
OOJIBIIKMX TIEPUOJIOB. S-, P-, d, f- aIeKTPOHHBIE CeMelCTBa XUMHUUECKUX 3JICMEHTOB.
BaneHTHbIe BO3MOXKHOCTH aTroMa.

OTKpbITHE TEPUOAMYECKOTO 3aKoHa. l[leprogmyeckuii 3aKOH U CTPOCHUE
atoma. Tpu GopMyITHMPOBKH MEPUOANUECKOTO 3aKOHA.

[IprurHBl M3MEHEHUS CBOMCTB XMMHUYECKUX JJIEMEHTOB: METAJIIMYECKUX,
HEMETAJUIMYECKUX, paauyca aroMa, SHEPrud HOHU3ALMU, DHEPIMU CPOJICTBA K
AJEKTPOHY B IPEAEIax OJHOTO MEPUOIA, OJHOW MOATPYIIIIHI.

Nonnasgs xumuyeckas CBs3b WU HMOHHBIE KPHUCTAUIMYECKUE PEHICTKHU.
KoBaneHnTHas xumudeckas CBsi3b W €€ KiIacCUpUKAIUI: 10 MEXaHU3MY
oOpa3oBaHus, IO DJIEKTPOOTPHUIIATEIIBHOCTH, IO CIOCO0Y TepeKpbIBaHUS
opOuTaneid, Mo KpaTHOCTH. Mertamuyeckass XuMHUueckas CBs3b. l[loHsTue o
JIMCTIEPCHBIX cucTeMax. JlucmepcroHHasi cpefa W aucnepcHas (asza. 3HadeHue
JIMCTIEPCHBIX CUCTEM B >KU3HU dYesoBeka. CrocoObl BhIpaKeHUs KOHIICHTpaIuu
pPacTBOPOB: MACCOBAasl JI0JI1 PACTBOPEHHOIO BEILIECTBA, MOJSPHAS KOHILICHTPALHS.
Komnouansie pactBopel. 3omu, renu. [lomumepsl. OcHoBHble moHsiTUss BMC:
MOHOMEpP,  MOJUMEP, MAKPOMOJIEKYJIa, CTPYKTYpHOE€  3BEHO, CTEIECHb
nosmMepusanui.  CrnocoObl  TMOMyYeHHs] TOJMMEPOB:  TOJMMEpHU3AIus U
MTOJIMKOHAEHCALA. CrpoeHnue MTOJIMMEPOB: reoMeTpuIeCcKas dbopma
MaKpOMOJIEKYJI, KpUCTAUTUYHOCTh U aMOP(HOCTH, CTEPEOPETYIIPHOCTD.
JemoncTpanun. Mojieln KPUCTAUIMYECKUX PEIIETOK BEHIECTB C Pa3IMYHBIM
TUTIOM CBsI3U. Mojenu MOJEKyJl pa3IuyHONM TE€OMETPUUECKON KOH(PUTYypaluu.
Komnekuuu miactmace v BoJiokoH. Moaenu mosnekyn 6enkoB u JTHK.
JlaGopaTopHbie onbIThI: ONMCAHUE CBOMCTB HEKOTOPHIX BEIIECTB HAa OCHOBE
TUNA KPUCTALINYECKONW pemeTku. O3HaKOMJIICHHE € KOJUIEKIMEeW IOJIMMEPOB:
macTMacC M BOJIOKOH M u3Aenuid u3 Hux. [lonmyuenue, coOupanHue u



pacro3HaBaHue Ta30B. JKECTKOCTh BOJABlL. YCTPAaHEHHE IKECTKOCTA  BOJBIL.
O3HakoMJICHHME C MHUHEpalbHBIMU BoAaMu. O3HAKOMIIEHHE C JUCIEPCHBIMU
CUCTEMAaMH.

IIpakTnueckas padora Nel. [lonyuenue, coOupanue U pacro3HaBaHUE Ta30B.
Tema 2. Xumnueckue peakuuu 104yacos

[Tonarue o xumudeckon peaknuu. Kimaccupukanus XUMHYESCKUX PEaKIUid:
be3 wu3MmeHeHus cocTaBa BellecTBa (aUIOTpONU3AlUsA W HU30MEpHU3aIus), C
W3MEHEHHEM COCTaBa BellecTBa (MO0 YHCIYy M XapakTepy pearupyrommx u
00pa3yIoluXCcsl BEIIECTB, MO M3MEHEHHMIO CTENEHU OKHUCIICHHS, IO TEIIOBOMY
s dekTy, 1o HaIpaBIECHUIO, IO UCIOJIb30BAHUIO KaTan3aTropa, 1o gase).

[loHATHE O CKOPOCTH XUMHUYECKOW peakuuu. DakTopbl, BIHSIOIIAE Ha
CKOPOCTh XMMHUYECKOW PEAKLINN: NPUPOJA PEATUPYIOIINX BEUIECTB, TEMIIEPATYPA,
KOHIICHTpAIUs, KaTaau3aTopbl, MOBEPXHOCTh COMNPUKOCHOBEHUS PEATHPYIOLINX
YacTHIl. 3aKOH ACHUCTBYIOIIKNX Macc. KnHeTHUeCKoe ypaBHEHHUE.

[Tonsitne o xummuyeckom paBHoBecud. [Ipunnun Jle [larense. daktopsl,
BIIMSIONIME HA CMEIICHUE XMMHUYECKOTO PABHOBECHS: KOHIEHTpAllUs, JaBJEHUE,
TeMIeparypa.

Crenenb  okucieHuss.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC  PEAKIUU.
Onopuble nousatust reopun OBP. MeTtoasl cocraBnenust ypaBuenuii OBP: meTon
AIIEKTPOHHOTO 0ajaHca U METO/I OTypPEaKIui.

DJIEKTPOJIN3 PACIUIABOB COJEH. DIIEKTPOIU3 pacTBOpoB cotiei. [IpaBuna Ha
KaToJIe W Ha aHOJE, MpPHU MPOBEICHHUM 3IEKTpoiu3a pactBopa. IIpakTuueckoe
3HAQYEHUE DJJIEKTPOJIN3a. ODJEKTPOJIUTHl M HEANEKTPOIHUTHI. DIIEKTPOJIUTAYECKAs
nuccouuanusi. Katnonsl 1 aHWOHBI. KHUCIIOTHI, COMM U MIEIOYU KAK AJIEKTPOJIHTHI.
Crenenr OJI. KoHcTanTta auccoumanuu. Peakumm HMOHHOro oomMeHa. CBOMCTBa
PacTBOPOB 3JEKTPONIUTOB. Jlucconmanus Bonbl. Bomopoaublii mokasatess pH.
Cpenbl BOJIHBIX PACTBOPOB IJIEKTPOJUTOB. Bnusuue pH Ha Xxumudeckue u
OMOJIOTMYECKUE MPOLIECCHI.

I'uaponus conelt M OpraHUYECKUX BEIIECTB (TalOr€HAJIKAHOB, CIOXKHBIX
3¢upoB, yrieBoJoB, 6enkoB, AT®). [IpakTuueckoe NpUMEHEHHE TUAPOIIU3A.
JlabopaTopHbie omnbITHI: VicnibiITaHUEe pAacTBOPOB KHUCJIOT, OCHOBAaHWUW, COJIEH
WHIWKAaTOpaMu. PaznuuHble ciydyaum Tuaposin3a cojed. [umapoin3 XJIOpuioB H
alleTaToOB IIEJIOYHBIX METAJJIOB. Peakuus 3aMenieHnus MEAU JKEJIE30M B PacTBOpE
MenHoro Kynopoca. [loflydeHue Kuciiopoia pasjiokKeHUEeM MEePOKCHAa BOJIOPOIa €
nomoliipio okcuaa mapradna (IV). Ilonyyenue Bogopoa.

Tema 3.BemecrBa u ux cpoiicra 10 yacos

[Ipocteie u cnoxHbie BemecTBa. Kimaccudukanus cioXHBIX BEIIECTB.

Oxcunpl ¥ UX Kiaccuukanus.

['unpoxcuasl (OCHOBaHMSI, KHUCIOPOCOJEPKAIINE KUCIOTHI, aM(pOTEepHBIC
ruApokcubl). Kucmotel, ux kinaccudukarus. OCHOBaHMS, WX KiacCUpUKaIIUS,
COJIM CPEHUE, KUCIIbIE, OCHOBHBIE.

Kinaccuduxanust opraHu4ecKux BEIIECTB.

YrieBogopoasl. ['oMOIOTHYECKHUM P,



[Ipou3BoAHbIE  YIJIEBOJOPOAOB: TaJIOr€HAJIKaHbl, CIOUPTHL,  (PEHOJIBI,
QIBJICTUABI M KETOHBI, KapOOHOBBIC KHCIOTBI, TPOCTHIE U CIOXKHBIC 3(PHUPHI,
HUTPOCOEIMHEHHUS, aMUHBI 1 aMUHOKHCJIOTHL.

Metamnel. [lonoxkenne B IICXD um cTpoeHue ux atomMoB. BemiectBa —
METaJUIbl: METAJUIMYECKAST KPUCTAILNIMYECKAs] PEIICTKA M METAJUIMYECKas CBS3b.
Amnorpormst. OO0mue Qusndeckue cBokicTBa MeTauioB. OOmMe XUMHYECKHC
CBOMCTBAa METAJUIOB: B3aWMOJCUCTBHE C HEMETAUIaMH, BOJOH, pacTBOpaMu
KHUCJIOT, COJIEM, OPraHMYECKHMMU BEILIECTBAMU. 3HAYEHUE METAIUIOB B MPUPOJE U
YKW3HU OPTaHU3MOB.

CoenuHeHus: METAJJIOB: OCHOBHBIE U aM(OTEPHBIE OKCUBI U THIPOKCHUJIBI.
3aBUCHUMOCTb UX CBOMCTB OT CTEIIEHH OKUCJIEHUSI METAJLJIOB.

Koppo3us metamios. Buasl Koppo3un: XUMHYECKast U SJIEKTPOXUMUYECKASI.
CriocoObI 3alUThl OT KOPPO3UHU.

Mertamnsl B mpupone.  Meramnyprus:  nupo -,  THAPO- U
AIEKTPOMETAILTYPTHUSL.

Hemeramnel. Ilonoxenue B IICXD, ctpoeHne nx aroMoB. [[BOMCTBEHHOE
noJioxkenue Bogoponaa B IICXD.

Hewmeramner — mpocTeie BemeCTBa, UX aTOMHOE W MOJIEKYJISIPHOE CTPOCHHUE.
Amnorponusi. XMMHUYECKHE CBOMCTBA HEMETAJUIOB: B3aUMOJICCTBUE C METAIIAMHU,
BOJIOPOJAOM, KHCJIOPOAOM, CJIOKHBIMH BEHIECTBAMHU-OKUCIUTENIMU. BogopoaHbie
coenmuHeHus HeMmeTtauioB. OKCHIBL:  HecosieoOpasylolme W KHUCIOTHBIC.
Kucnopoaconepxaiye KUCIOTHI.

Knaccudukanus opraHmueckux ¢ HEOPraHMYecKuX Kucior. OOrmme
CBOMCTBA KHCJIOT: B3aMMOJICUCTBHE C METAJlJIaMU, OCHOBHBIMU U aM(OTEpHBIMHU
OKCHJIaMH, OCHOBAaHHUSIMH, COJISIMH, 0OPa30BaHKE CIIOKHBIX 3(PUPOB.

OcHoBanus opranuyeckue u Heopranuueckwe. Kiaccupukamms u
XMMHYECKME CBOMCTBA IIEJIOYEM M HEpPACTBOPUMBIX OCHOBaHUW. (CBOMCTBa
aMHUHOB.

AmMdoTepHbIe OpraHUYEeCKue U HEOPraHWYECKHUE COEMHEHMUS.
B3aumopeiicTBue MX ¢ KUCIOTaMU U IenodyaMu. AMGPOTEPHOCTh aMHHOKHCIIOT:
B3aUMOJICHCTBUE C KUCIIOTAMM, CO IIEI0YaMU, CIIUPTAMHU, IPYT C APYTOM.

[ToHsiTHE O TE€HETUYECKOMN CBSI3M W T'€HETUYECKUX PSAJaX B HEOPTaHUYECKOU
Y OPraHWYECKON XMMHUU. EMUHCTBO MHUpa BELIECTB.

JemoncTpanuu. B3anmMoAelCTBUE KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C
Menpto. PacTBopenne ammmaka B Bojie (amMMuauyHbli (QoHTaH). B3aumopeiicTBue
KOHIEHTPUPOBAHHOW a30THOW KHMCJIOTBHI C MEIbI. B3anMoAenCTBUE METAIJIOB C
BOJ0M. ['opeHne MarHus Ha BO3ayxe W 1o Bojaou. OkpallMBaHHWE IUIAMEHU
COJIIMU IEJIOYHBIX W TICJIOYHO3EMENbHBIX MeTauioB. OOpa3isl MOIOMUX |
YUCTANIMX cpeAcTB. OOpa3ipl oprannueckux pactpoputenein. OOpasibl OBITOBBIX
aspo3zoJieir. OOpasibl MUHEPATbHBIX YA0OPEHUM.

JlaGopaTopHbie onbIThI: O3HAKOMJICHUE c KOJIJICKIIUEH
MeTajuioB. O3HAKOMJIEHHE €  KOJUIGKIMEH  HeMeTauioB. O3HAaKOMJIIEHHE  C
KOJUIEKIIMEN KUCIIOT. XMMHUYECKUE CBOMCTBA KHACIIOT.

IIpakTnueckas padora Ne2. XuMuueckne CBOMCTBA KUCIOT.



IIpakTudyeckass padora Ne3. Paco3HaBanue BemiecTB. O3HAKOMIIEHUE C
KOJUICKIIUEN OCHOBAHUM.

3.TemaTu4yeckoe IVIAHUPOBAHNE ¢ YKA3aHHEM KOJIHYECTBA YaCOB, 0TBOJIMMBIX
HA OCBOEHHE KAKI0i TeMbl

10 xnacc 1 gyac B Henemto (35 yacoB B rox), 11 kimacc 1 yac B Hexenmto (34 yaca B
ron).

Ntoro: 2 yaca B Heaemto (69 yacoB B o)

Knacc Paznennl, TeMbl KomnuecTBo
JacoB
10 BBeneunue 1
KJ1acc
Tema 1. Teopus 2
CTPOEHUS
OPTaHUYECKUX
COCJIMHCHUH

OcHoBHBIE TTONOKeHUS | 1
TEOPUH XUMHUYECKOTO
CTPOCHUS
OpraHUYECKUX
COCJIMHCHMM.
ITonsatue o romosorun | 1
¥ TOMOJIOTaX, N30MEPUHU
U U30Mepax

Tewma 2 .YrneBomoponast | 8
U UX TIPUPOTHBIC
MCTOYHUKHU

[Tpuponnslii ras. 1
AJIKaHBI.

AJIKEHBI. DTUJICH.
Ankanuensl. Kayuyku.
AJIKMHBI. AIICTUJICH.
IHonmusTHaex, ero
CBOMCTBA U
IPUMEHECHHUE.
[TonmmBUHMWIXIIOpHUT €TO
npuMeHeHue. Pesuna.
Kayuyku.

ben3zon 1
Hedts. CocraB u 1
nepepadoTKa.
KoHTtposibHast paboTta 1

N T




Nelmno Teme Teopus
CTpPOCHUS
OpraHUYECKUX
COCMHECHUN

Tema 3.
Kucnopoaconepxkaiiue
OpraHUYeCKHe
COE€IUHEHUSA U UX
IPUPOJIHBIC UCTOYHUKH

10

EnuncTBO XMMHYECKON
OpTraHu3alliy B 5KUBBIX
opranuszmax. CoupTsl

denon. KameHHBIN
Yrojb

AHBZ[CFI/II[BI N KCTOHBI

KapOGoHOBBIE€ KHCIIOTHI.
[TonyuyeHnue KUCIOT
OKHCIICHHUEM
aJIbJETUI0B

XUMHUYECKUE CBOMCTBA
KHUCJIOT.

CnoxxHble 3QUpsbI U
KHUPBI

VYrieBobl,
MOHOCAaXapu/Jibl

Jucaxapunsl ,
MOJINCAXAPHU b

ITonroroBka K K/p

K/p Ne2 o teme
«Kucnopoaconepxarue
COEIMHEHUS U UX
HAaXOXKJICHUE B )KUBOU
IPUPOIEN.

Tema
4.AzoTcoaepxanue
COCIMHEHHUS U UX
HaX0’KJ€HUE B )KMBOU

IIPUPOJIC

AMUHBI. AHWIUH.
[TosyuyeHnue.

CBoiicTBa aMHUHOB

AMUHOKHUCIIOTHI. bejku




HYKJICI/IHOBble KHCJIOTBI

[T/pNel o Teme (ycTHO)
«Anentudukamms
OpraHUYECKUX
COCJIMHECHUI.

I'eneTnyeckas CBI3b
MEXKIY Klaccamu
OPTaHUYECKUX
COEIMHEHUM.

Tema 5. buonornuecku
AKTUBHEBIC
OpTraHUYEeCKHue
COEIMHEHUS

DepMEHTBI

BuramMuHbI.

['opmonsl. JIekapcTBa

Tema 6 .
HckyccTBeHHBIE U
CUHTETUYECKUE
HIOJINMEPBI

g ||

I/ICKYCCTBGHHBIC
ITOJIMMCPBI

CHUHTETHYECKHUE
MOJIMMEPHI

IToaroroBska x HTOTrOBOH
KOHTPOJIbHOM paboTe

Urorosas
KOHTpPOJIbHAs paboTa.

[ToBTOpEHUE U
000011IeHHE.

Hroro:

35

1 1xmacc

Tema 1.CtpoeHue
BELIECTBA

14

OcHOBHble cBeaeHus
O CTPOEHUN aToMa.

[Mepuogmnyeckuin
3akoH [1.U.
MeHpgeneeBa B cBeTe
YYEHUS O CTPOEHUM
aTtoma.

BxoaHas
aunarHoctunyeckas




paboTa

NoHHaga xummnyeckas
CBA3b

KoBaneHTHas
XMMm4yeckasa cBsasb.

MeTannuyeckas
XMMmu4yeckasa cBsasb.

BopgopoaHas
XUMUYeckKas CBA3b.

[Monumepsl.
[MnacTtmaccsl.

[[a3zoobpasHoe
COCTOsIHME BeLlecTBa.

YKngkoe coctosiHue
BellecTBa.

TBepaoe CocTosHue
BELLECTBA.

[ncnepcHble
CUCTEMDI.

[MpakTuyeckas pabota
Ne1. [Nony4eHue,
cobupaHue un
pacno3HaBaHWe rasoB

Tema 2.Xumunyeckune
peakumnm

10

Cocras BellecTBa u
cMecen

Peakuuu, ngywme 6e3
N3MEHeHNs1 cocTaBa
BELLIECTB.

Peakuuu, ngyuwue c
N3MEHEeHne cocTaBa
BellecTBa.

CKOpOCTb XMMUYECKON
peakumn.

Ob6patmocTb
XUMUYECKNX peaKLmN.

Ponb Boab! B
XUMUYECKOWN peakLnn.

'moponus
OpraHN4YecKmx n
HeopraHN4YecKux
coeVHEHU.

OkucnutenbHo —




BOCCTaHOBUTENbHbIE
peakumu.

ONEKTPOnma.

TCCTI/IPOBaHI/Ie I10 TCMC
2

Tema 3.BemectBa u ux
CBOICTBa

10

MeTannbl.

MeTtannbl B rpynnebl.

HemeTtannbl.

KucnoTtbl
HeopraHndeckune u
opraHun4eckme.

N N

OcHoBaHus
HeopraHu4eckme un
opraHuyeckume.

Conn.

[eHeTn4yeckas cBsA3b
Mexay Krnaccamm
HEeopraHN4YecKknx u
OopraHn4yecknx
COeNHEHUN.

[MpakTuyeckasa pabota
Ne2. Xumunyeckume
CBOWCTBA KUCIOT.

[MpakTnyeckasa pabota
Ne3. Pacno3HaBaHue
BELLECTB.

NToroesas
KOHTPONbHas
pabora.

Hroro:

34




