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IHosicHuTeIbHAA 3aIHCKA

Pabouas nporpamma o xumuu 151 10-11 kiraccoB cocTaBieHa Ha OCHOBE:

1. ®enepanbHOro TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO  CTaHAapTa
OCHOBHOTO 00mero oOpa3oBaHUs, YTBEPKIAEHHOTO MPHUKA30M MHHHCTEPCTBA
obpazoBanus 1 Hayku PD 17 nexadps 2010 roma Ne 1897 (penmakmus 21.12.2020
r);

2. ®enepanpHbiil 3ak0H «O06 oOpa3oBanuu B Poccuiickoit degepanum» ot
29.12.2012 No 273-®3 (pen. ot 31.07.2020 1.);

3. CanlluH 2.4.2.2821-10 «CanuTtapHO-3MUAEMHOJIOTHYECKHE TPeOOBaHUS
K YCIIOBUSIM U OpraHU3alMM 0O0y4deHUs B 00LIe00pa30BaTEIbHBIX YUPEXKICHUIX)
(YTBEpkKIACHBI MMOCTAHOBJICHHEM | JTaBHOTO TOCYAapCTBEHHOTO CAHUTAPHOTO Bpaya
P® ot 29 nexabpsa 2010r. Ne 189, 3apeructpupoBanubiM B Muntocte Poccun 3
mapta 2011 r., peructpanmonHsiii Homep 19993 ¢ u3mMeHeHns MU U AOTIOJTHEHUSIMU
ot 29 urons 2011r., 25 nexabps 2013 r., 24 nosi6psa 2015 1.);

3. MeTtoanueckne peKOMEHIAIMM TI0 CO3JMaHUI0 W (YHKIIMOHUPOBAHUIO
B 00meo0pa3oBaTeNbHBIX  OpPraHU3alMsIX, PACIOJIOKEHHBIX B  CEJIbCKOM
MECTHOCTH W MaJlblX Tropojax, LIEHTPOB 0Opa30BaHMs €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKON HarpaBieHHOcTel («Touka poctay) — (YTB. pacnopssKeHHEM
Mununcrepcera npocBetiiecaus PO ot 12 suBaps 2021 1. Ne P-6);

4. OcHOBHOU 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO  CPEIHETO
obpazoBanus 'bOY COII Ne 3 ropona Kunens Camapckoii o6macTu.

OOpaszoBaTeNbHBIA  MPOLECC  OCYIIECTBIAETCS C  HCIOJb30BAaHUEM
y4eOHUKOB, Y4Y€OHBIX IIOCOOMH, BXOASAIIUMX B JCHCTBYIOmMMHN (denepanbHbIi
nepeueHb. [lepedyeHb yueOHMKOB €XKEroJHO YTBEp)KAAeTCs MPHUKA30M JUPEKTOpa
IITKOJIBI.

Ilnanupyemble pe3yJbTAThl OCBOCHHS Y4e0OHOTI0 MpeaMeTa

JImaHOCTHBIE pe3yibTaThl B cepe OTHoIIeHWN oOydarommxcs K cebe, K
CBOEMY 3/I0POBBIO, K MIO3HAHUIO CEOSI:

— OpUEHTalus oOydarolmuxcss  Ha JOCTIKEHHE JMYHOTO  CYaCThs,

pcaIn3anuro ITO3UTHUBHBIX KHN3HCHHBIX IICPCIICKTUB, MHHUIIUATUBHOCTD,



KpEaTUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOTIPECICHHIO,
CIIOCOOHOCTH CTaBUTH IICJIM U CTPOUTD KU3HCHHBIC TIJIAHBI,

—~ TOTOBHOCTh M CHOCOOHOCTH OO€CIeuuTh ce0e M CBOUM OJIM3KUM
JIOCTOMHYIO JKU3Hb B MPOLIECCE CAMOCTOSITEIbHOW, TBOPUYECKOM M OTBETCTBEHHOU
JEATEIIbHOCTH;

—~ TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIIUXCS K OTCTAaMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPaOaTHIBATH
COOCTBEHHYIO TMO3UILHMIO [0 OTHOIIEHHUIO K OOIIECTBEHHO-TIOJUTHYECKUM
COOBITHUSIM TIPOILJIOTO M HACTOSIIETO Ha OCHOBE OCO3HAHUA M OCMBICICHHS
HCTOPHUH, TYXOBHBIX IEHHOCTEW U JOCTUKEHHUIN HAIlIEH CTPaHBbI;

— TOTOBHOCTh ¥ CIIOCOOHOCTh OOYYarOMIMXCS K CaMOPa3BUTHIO U
CaMOBOCIIUTAaHUI0O B COOTBETCTBUU C OOIIEUETOBEYECKUMHU IIEHHOCTSMH U
ujeaNaMi  TpaXIaHCKOro  oOmiecTBa,  MOTPEOHOCT B (DU3UYECKOM
CaMOCOBEPLICHCTBOBAHUY, 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JESITETbHOCTBIO;

—~ MPUHATHE U pealu3alus IIEHHOCTEH 310poBOro u 0e3o0macHoro oopasa
YKU3HU, OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHUE K COOCTBEHHOMY
(bU3MYECKOMY U TICUXOJIOTUYECKOMY 37I0POBBIO;

—~ HETMPUSATUE BPEAHBIX MPUBBIUCK: KypeHUs, YINOTPEeOJIeHUs aJKOroJs,
HApKOTHUKOB.

JImaHOCTHBIE pe3ybTaThl B cepe OTHOIICHHM oOydarommxcsa Kk Poccun kak
Kk Ponune (OtedecTBy):

— poccuiicKasi UJIGHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHMIO POCCHUICKOMN
UJIEHTUYHOCTU B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K UCTOPUKO-
KyJIbTYpHOH OOIIHOCTH POCCHUHCKOro Hapoaa U cynbOe Poccum, marpuoTtusm,
TOTOBHOCTB K CITy>K€HUI0 OTEUYECTBY, €0 3alIUTE;

- YBAKEHHUE K CBOEMY HApOAy, YYBCTBO OTBETCTBEHHOCTH IE€pEN]
PonuHou, ropmoctv 3a CBOM Kpai, CBOO PoauHy, NOponuioe W HACTOSAILIECE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu, yBaxkeHue K TOCYJIapCTBEHHBIM CHMBOJIAM

(rep0, dnar, ruMH);



—~ dbopMHUpOBaHNE YBAKEHHS K PYCCKOMY SI3BIKY KaK TOCY/IapCTBEHHOMY
a3plky  Poccuiickonn  denepanmu,  SABIAIOLIEMYCS  OCHOBOM  POCCHMCKOM
UJICHTUYHOCTH U TJIABHBIM (DaKTOPOM HAIIMOHAILHOTO CaMOOTIPEICIICHHUS;

—~ BOCITUTAHNE YBAKEHUS K KYJbTYpE, sI3bIKaM, TPATUIIAAM U 0ObI9asim
HapOJI0B, IpokuBaromux B Poccuiickon denepanuu.

JIndHOCTHBIE pe3yibTaThl B c(epe OTHOUIEHUH OOydYarOMIMXCS K 3aKOHY,
TOCYJIapCTBY U K TPaXKIaHCKOMY OOIIIECTBY:

—~ IPAKIAHCTBEHHOCTh,  TPAXKJAaHCKasg  MO3HUIMUS  aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOr0  OO0IIecTBa, OCO3HAIOUIETO  CBOU
KOHCTUTYIIMOHHBIC TIpaBa W OOSI3aHHOCTU, YBAXAIOIIETO 3aKOH U MPaBOIMOPSIOK,
OCO3HAHHO MPUHUMAIOIIETO TPAJAUIIMOHHBIE HAIIMOHAIBLHBIE U 00IIeYEIOBEUECKHE
TYMaHUCTUYECKUE W JAEMOKPATUUYECKHWE IIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIEeCTBEHHOMH JKH3HU;

— MPU3HAHKUE HEOTUYXKJAEMOCTH OCHOBHBIX TPaB U CBOOO]I YEJIOBEKA,
KOTOpBIC MPUHAJIEKAT KAKIAOMY OT POXKICHUS, TOTOBHOCTh K OCYILECTBICHUIO
COOCTBEHHBIX TpaB M CBOOOJ 0€3 HapylleHHus MpaB M CBOOOJ APYTHUX JIHII,
TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE TIpaBa U CBOOOIbI YEJIOBEKA U IpakIaHUHA
COTJIaCHO OOMIeNpPU3HAHHBIM MPUHIMIIAM U HOPMaM MEXIyHapOJIHOTO TpaBa U B
coorBerctBu ¢ KoHctutyuuenn Poccuiickon @epepauuu, IpaBoBas U
MOJIUTUYECKAS] TPAMOTHOCTb;

—~ MHPOBO33PEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKH W OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOE Ha JHAJIOTEe KYJIbTYp, a TaKKe
pa3nuuHbIX (GOpM  OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHWE CBOET0 MecTa B
MOJUKYJIBTYPHOM MUDE;

— WHTEPUOPU3ALIUAS [HEHHOCTEN JEMOKpaTUH u COIIMaIbHOM
COJIMAAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY pETYJIMPOBAHUIO OTHOLIEHUW B
IPYIIE WM COUNATBbHOM OpPraHU3aLNH;

- TOTOBHOCTh O0YYaIOIMMXCS K KOHCTPYKTUBHOMY YYacCTHIO B MPUHITHU

pemeHI/Iﬁ, 3aTparuBarOiux HX IIpaBa WU HMHTCPEChI, B TOM YHCJIC B PA3JINYHBIX



dbopmax OOIIECTBEHHOW CaMOOpPraHW3allid, CaMOYMIPABJICHHS, OOIIECTBEHHO
3HAYUMMOM JI€SATCIbHOCTH;

- MPUBEPKEHHOCTh HJIESIM HMHTEpPHAIMOHAIM3MA, JIPY>KObI, PaBEHCTBA,
B3aMMOIIOMOIIM  HApPOJOB; BOCHHUTAHHE  YBAXHUTEIBHOTO  OTHOLIEHUS K
HAIMOHAIBHOMY JOCTOMHCTBY JIIOJIEH, UX UyBCTBAM, PEIUTHO3HBIM YOCKICHUSAM;

- TOTOBHOCTh OOYyYarouIuxcsi IPOTUBOCTOSTh UACOJIOTUU IKCTPEMU3MA,
HaIlMOHANMM3Ma, KCEHO(MOOWH; KOPPYMHIMH; TUCKPUMUHAIIMA TI0 COIHMAIBHBIM,
PEIUTUO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM M JPYTMM HETaTHBHBIM
COIMAJTBHBIM SIBIICHUSIM.

JInuHOCTHBIE pe3ynbTaThl B cdepe OTHOIIEHWH O0O0yYarolmuxcsi C
OKPYXAIOIMMHU JIFOJIbMU:

—~ HPABCTBEHHOE CO3HAaHWE ¥ TIOBEJICHHE HA OCHOBE YCBOCHHS
OOIIIeUEeIOBEYECKUX LEHHOCTEW, TOJEPAHTHOIO CO3HAaHMS W TIOBEJIEHUS B
MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIOCOOHOCTH BECTH JUAJOT C JAPYTHUMH
JIOIbMH, JTOCTHTAaTh B HEM B3aWMMOIIOHUMAHHWS, HAaXOJWTh OOIMHWE TeId |
COTPYIHUYATH ISl UX JOCTHUIKEHUS;

- MPUHATHE TYMaHHCTHYCCKHUX [IEHHOCTEH, OCO3HAHHOE,

YBOXHUTEIBHOEC M JOOpOXKeNaTeIbHOEe OTHOIICHHE K JPYrOMY YeJIOBEKY,
€ro MHEHHIO, MUPOBO33PEHHUIO;

—~ CIIOCOOHOCTh K COTMEPEKHUBAHUIO M (OPMUPOBAHHE MO3UTHBHOTO
OTHONIEHUS K JIIOJISIM, B TOM YHUCJIE K JUIAaM C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBS U MHBAIHIAM; OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHUE K
bu3MIECKOMY U TICUXOJIOTHYECKOMY 3JI0POBBIO IPYTUX JIFOJIEH, yMEHUE OKa3bIBATh
NEPBYIO MOMOIIIb;

—~ dbopMHpOBaHNE BRIPAKCHHOW B MTOBEJACHUN HPAaBCTBCHHOM MTO3UIINH, B
TOM YHCJI€ CHOCOOHOCTH K CO3HATEIIbHOMY BBIOOpPY JJ00pa, HpPaBCTBEHHOTO
CO3HAHMSI U TOBEACHMUS Ha OCHOBE YCBOEHHS OOIEUEOBEUYECKHX LIEHHOCTEH U
HPABCTBEHHBIX UYBCTB (YECTH, J0JTa, CIOPAaBEATUBOCTH, MUJIOCEPIUsS U

TPYKETIO0us);



—~ pPa3BUTHE KOMIICTEHUUN COTPYJIHHYECTBA CO CBEPCTHUKAMH, JIETHMHU
MJIQIIIETO BO3pAcTa, B3POCIBIMH B 00pa30oBaTEIbHOM, OOIIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIEI0BATENbCKOM, MPOEKTHON U IPYTUX BUJAX JIEATEIbHOCTH.

JImaHOCTHBIE pe3ynbTaThl B cdepe OTHOMIEHWH OOydJaroImmxcs K
OKPYKAIOLIEMY MUPY, JKUBON IPUPOJIE, XYI0KECTBEHHON KYJIbTYypE:

—~ MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayK{, 3HAYMMOCTH HAyKH, T'OTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY,
BJIaJICHUE JOCTOBEPHOU MHGpOpMAILIMEN O MEepeOBbIX JOCTHKEHUSIX U OTKPBITHSX
MUPOBOM M OTEYECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE
caM0oOOpa30BaHMI0, HA MPOTSKEHUM BCEU >KU3HU; CO3HATEIBLHOE OTHOIICHUE K
HEIMPEPHIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCIHEITHOW MPOQPECCHOHAIBHOU U
OOIIECTBEHHOM IESITEIbHOCTH;

—~ HKOJIOTHYECKAasA KYJbTypa, OepeXHOE OTHOIIECHUS K POJHOM 3emiie,
npuUpoAHBIM OorarctBam Poccun M Mupa; TOHUMaHUE BIUSHUS COIMAIBHO-
SKOHOMHUYECKUX IMPOLECCOB HAa COCTOSHUE MPUPOAHOM U COIMAIBHOW CpPEbI,
OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOJIHBIX PECYPCOB; YMEHHUS W HaBBIKU
Pa3syMHOI0 IPUPOJOIOIB30BaHUS, HETEPIIUMOE OTHOIIEHUE K JCHUCTBUSIM,
MPUHOCSIIMM BpeJl DKOJOTHU; MPUOOPETEHUE OIbITa JKOJIOr0-HAMPaBICHHON
JIESITENBbHOCTH;

- ACTETUYECKOE OTHOUICHHSI K MHpPY, TOTOBHOCTh K JCTETHYECKOMY
00yCTpOICTBY COOCTBEHHOTO ObITA.

JImaHOCTHBIE PEe3yNbTaThl B chepe OTHOUIEHUN OOYYaIOImUXCS K CEMbE H
POIUTETAM, B TOM YHCJIE MTOJATOTOBKA K CEMEMHOW KU3HU:

- OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O MPUHATHUS LIEHHOCTEW CEMEUHOM KU3HU;

- MOJIOKUTENIbHBIA ~ 00pa3 CceMbHM, pOJUTEILCTBA (OTLOBCTBA U

MaTE€pPUHCTBA), MHTEPUOPHU3ALUS TPAAULIMOHHBIX CEMEUHBIX LIEHHOCTEM.



JInuHOCTHBIE pe3ynbTaThl B cepe OTHOLICHUS OOydaroluxcs K Tpyay, B
cdepe comnanbHO-3KOHOMUUYECKUX OTHOIICHUH:

- yBaXX€HUE KO  BceM (QopMaM  COOCTBEHHOCTH, T'OTOBHOCTbH K
3aI[UTe CBOCH COOCTBEHHOCTH,

—~ OCO3HaHHBIA BBIOOP Oyaymie npodeccun Kak MyTh U CIOCOO
peanu3anuu cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB,;

— TOTOBHOCTh  OOy4arolmuxcs K TPYAOBOHM  MpoQecCHOHATbHON
JESATEIbHOCTH KaK K BOBMOXXHOCTH Y4acTHsl B PEUICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCyJ1IapCTBEHHBIX, OOIICHAIIMOHAIIBHBIX TIPOOJIEM;

—~ NOTPEOHOCTh TPYAWTHCS, YBaXEHHE K TPyAy U JIOASIM Tpyna,
TPYAOBBIM JIOCTH)KEHUSAM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE
OTHOIIIEHUE K Pa3HBIM BUaM TPYIOBOU JAESITEIbHOCTH;

—~ TOTOBHOCTh K  CaMOOOCHYKMBaHUIO, BKJIIOYasg OOy4deHHE W
BBITNIOJTHEHUE JJOMAILIHUX 00sI3aHHOCTEH.

JImdHOCTHBIE pe3ynbTaThl B cdepe (PU3UUECKOro, MCHUXOJIOTHYECKOro,
COIMAJIBHOTO U aKaJIEeMUYECKOTr0 01aronorydusi 00y4arommuxcs:

—~ buznueckoe, HYMOLIMOHAIBHO-TICUXOJIOTUYECKOE, COLIMaIbHOE
Onmaromonyyune oOOydYarOnIMXcsi B JKU3HM 0Opa3oBaTeIbHOM  OpraHu3aIlud,
OLIyLIEHWE  JeThMU  0O€30maCHOCTM M ICHUXOJOrMYeckoro  komdopra,
MH(OPMAIMOHHOW 0€30MaCHOCTH.

IInanupyemblie MeTanpeaMeTHbIe pe3yJabTaThl ocBoeHuss OOII

MeranpeameTHble pe3yJbTaThl OCBOCHHMS OCHOBHOM 0Opa3oBaTeIbHOU
IPOrpaMMBbI MIPEICTABICHBI TPEMs TPYIIaMi YHUBEPCAIBHBIX yUCOHBIX NEHCTBUI
(YYL).

1. PerynstuBHBIC yHUBEpCATbHBIC YICOHbIE IEHCTBUS

BrinyckHUK HayduTcs:

- CaMOCTOSITENIHO OMPENEATh 1IeH, 3a7aBaTh MapaMeTpbl U KPUTEPHUH,

10 KOTOPBIM MOKHO OIIPCACIINTD, UYTO LICJIb JOCTUTHYTA,



—~ OLICHUBATh BO3MOKHbIE MOCJEACTBUS JIOCTUKEHUS
MOCTABJICHHOW I B  JEATEIBLHOCTH, COOCTBEHHOW IJKU3HM W IKU3HU
OKPYXAIOIIUX JIIO/IeH, OCHOBBIBASICh HA COOOPAKEHUSIX ITUKU U MOPAJIH;

— CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTeNbHOM
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

—~ OLIEHUBATh PECYPCHI, B TOM YHUCJIE BpEMs U APYrue HeMaTepHUalbHbIC
pecypchl, HEOOXOIUMBbIE JIJIs1 JOCTHXKEHUS TOCTABJICHHOM 11E/1H;

—~ BBIOMpATh MYyTh JOCTMXKCHHS 1I€JM, IUIAHUPOBATh  pEUICHUE
MOCTABJICHHBIX 33]1a4, ONTUMU3UPYS MaTEpUaAIbHbIE 1 HEMaTepUaIbHbBIC 3aTPAThI;

— OpraHU30BbIBaTh 3(PPEKTUBHBIA MOUCK PECYPCOB, HEOOXOAUMBIX IS
JIOCTUKEHUS IOCTABICHHOM 1ENH;

—~ COTIOCTABJISITh MOJYYCHHBIN pe3ybTaT AESATEIbHOCTU C MOCTaBICHHOMN
3apaHee 1EbIO.

2. [lo3HaBaTelbHbIE YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS

BrinmyckHUK HAyduTCS:

—~ UCKAaTh W HAaXOJWUTh OOOOIIEHHBIE CIOCOOBI pelieHusl 3a7ad, B TOM
YUCIie, OCYIIECTBIATh Pa3BEPHYThIM MH(POPMAIMOHHBIN MOUCK U CTaBUTh HA €O
OCHOBE HOBBIE (Y4eOHbBIC U TTO3HABATEIBHBIC) 33/1a4H;

—~ KPUTUYECKU OLICHUBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO C PA3HBIX
MO3UIIMHM, pacrmo3HaBaTh U (PUKCUPOBATH MPOTUBOpPEUUST B HWH(POPMAIIMOHHBIX
HMCTOYHUKAX;

—~ WCIIOJIB30BaTh PA3JIUYHBICE MOJIEIBLHO-CXEMAaTUUECKUE CPEICTBA IS
MPEACTABJIEHUS] CYILIECTBEHHBIX CBA3€M M OTHOIICHUW, a TAKXKE IPOTUBOPEUUH,
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOYHUKAX;

—~ HaXxOJWTh W TMPHUBOJIUTH KPUTUUYECKUE apPryMEHThl B OTHOIICHUU
JEUCTBUM U CYXKICHHUU APYTrOro; CIIOKOMHO U Pa3yMHO OTHOCHUTBCS K KPUTUUYECKUM
3aMEYaHMUsIM B OTHOIIGHUU COOCTBEHHOTO CYXKIICHHS, pacCMaTpuBaTh HX Kak

pecypc cCOOCTBEHHOTO Pa3BUTHS,



—~ BBIXOJUTH 32 PAMKH y4eOHOro TMpeAMeTa U  OCYIIECTBISThH
LEJI€HANPABICHHBIA MOUCK BO3MOXKHOCTEH Il IIMPOKOIO MEPEHOCAa CPEICTB U
CIIOCOOOB JIEUCTBUS;

—~ BBICTpAaUBaTh HHJUBUIYaJTbHYIO 00pa30BaTeNbHYI0 TPACKTOPUIO,
YUUTHIBAsE OTPAHUYEHUS CO CTOPOHBI JIPYTUX YYaCTHUKOB U PECYpCHbIE
OTpaHUYCHUS;

—~ MEHSTh W YACpXKHUBaTh pa3Hble TMO3ULIMKW B TO3HABATEIbHOM
NEeSATETbHOCTH.

3. KoMMyHHKaTHBHBIC YHUBEpCATIbHBIC YUCOHbBIE NEUCTBUS

BrITyCKHHUK HAydUTCS:

— OCYILECTBIISATH J€OBYI0O KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMU, TaK U
CO B3pOCIBIMU (Kak BHYTpU OOpa30oBaTEIbHOM OpraHU3allMM, TaK H 3a €€
npenenaMm), Hoa0MpaTh MHApTHEPOB Ui JEJIOBOM KOMMYHHUKAllMM HCXOAS U3
CO00paXeHUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBYS, a HE JINYHBIX CUMITATH;

—~ IIPU OCYIIECTBICHUU TPYNIOBOW pabOThl OBITH KaK PYKOBOAHTEIEM,
TaK ¥ YICHOM KOMAaHJbl B Pa3HBIX POJIsX (TeHepaTop ujed, KPUTUK, UCTIOIHUTETb,
BBICTYMAIOUINI, 3KCOEPT U T.1.);

—~ KOOPAMHUPOBATh W BBINOJHATH pabOTy B YCIOBUAX PEAIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

—~ pPa3BEpHYTO, JOTMYHO M TOYHO U3JaraTb CBOK TOYKY 3pEHHUS C
UCITIOJIb30BAHUEM AJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SA3BIKOBBIX CPEJICTB;

—~ pacno3HaBaTh KOH(JIMKTOTEHHBIE CHUTyalldd W TPeJOTBpaIiaTh
KOH(JIMKTHI 10 X aKTUBHOW (ha3bl, BHICTPAWBATh ACIOBYIO W 00Pa30BATEIbHYIO
KOMMYHHKAIIUIO, U30€erasi JUYHOCTHBIX OLIEHOUHBIX CY>KICHHI.

Ilnanupyemble npeaMeTHbie pe3yabTaTrhl ocBoeHuss OOII

Ha ypoBne cpennero obmiero obpaszoBanusi B coorBeTcTBUU ¢ PI'OC COO,
MOMUMO TPAJUIIMOHHBIX ABYX TPYMNN PE3yNbTaTOB «BBIMYCKHUK HAYy4YHUTCS» |
«BBIMYCKHUK TOJYYUT BO3MOXKHOCTh HAYUUTHCS», UYTO paHee [elajloch B
ctpykrype [TOOIl HauaapsHOTO M OCHOBHOTO 00MIEero 0Opa3oBaHMs, MOSBISIOTCS

€llle JIBE IPYIIIbI pe3yJIbTaTOB: PE3yJIbTaThl 0A30BOr0 U YIIIyOJIEHHOTO YPOBHEM.



Jloruka TpeACTaBICHUA pPE3yJbTAaTOB 4YEThIpEX BUIOB: «BbImyckHHK
HAy4YUTCs — 0A30BBIM YPOBEHbY, « BHIMYCKHUK MOTyYUT BO3ZMOKHOCTh HAYUUTHCS —
0a30BbIl  ypOBEHBbY», «BBIMYCKHUK HAydyuTCd — YIUIYOJICHHBIH YpPOBEHBY,
«BBITyCKHUK TOMYYUT BO3MOXKHOCTH HAYYUTHCSA — YIIyOJICHHBIH YPOBEHB» —
OTIPEIEIISIETCS CIIEYIONIEH METOI0IOTHEH.

Kak u B ocHOBHOM 00111eM 00pa3oBaHuu, IpyIIia pe3yiabTaToB «BhITyCKHUK
HAy4YUTCS»  MpeACTaBisieT  co00il  pe3ynbTarhl, JOCTH)KEHHE  KOTOPBIX
oOecrieynBaeTCsd Yy4YHUTEJIeM B OTHOIIEHUM BCEX OOYYaIOIIUXCS, BBIOpPABIIUX
JAHHBI ypoBeHb o0OydeHus. ['pynma pe3ynbTatoB «BBITYCKHUK MOJTYYUT
BO3MOXXHOCTh HAYYHUTHCS» O00ECIeYnBaeTCs YYUTEJIeM B OTHOIIEHWH YacTU
Hanbosiee MOTUBHPOBAHHBIX U CIIOCOOHBIX OOYYarOIIMXCs, BHIOpPABIIMX JaHHBIN
ypoBeHb 00yuenus. [Ipu KoHTpose kadecTBa oOpa3oBaHHs Tpymma 3aJaHui,
OPUEHTHPOBAHHBIX HA OLEHKY JOCTHKEHUS IUIAHUPYEMBIX Pe3yJbTaToB U3 OJoKa
«BBIMYCKHUK TOJYYUT BO3MOKHOCTb HAy4HUTBCS», MOXKET BKIIOYATHCA B
MaTepuaiabl Onoka «BBIMYCKHUK HAay4dUTCs». OTO TO3BOJUT MPEAOCTABUTH
BO3MOXKHOCTh OOy4aroluMcsl TMPOJEMOHCTPUPOBATh OBJIAJICHUE KayeCTBEHHO
WHBIM YPOBHEM JOCTM)KCHHHW W BBIIBISATh JAWHAMUKY pOCTa YHUCICHHOCTH
HanOoJIee MOATOTOBIIEHHBIX 00YYaIOIUXCSI.

[IpyHIMNUATBHBIM ~ OTJIMYMEM  PE3yJbTaTOB  0a30BOrO0  YpPOBHS  OT
pe3yabTaTOB YIIIyOJIGHHOTO YpPOBHS SBISETCS WX IeJeBas HaMpPaBJICHHOCTb.
PesynpTaThl ©6a30BOr0 ypOBHS OPUEHTUPOBAHBI Ha OONIYI0 (YHKIIMOHATHHYIO
I'PaMOTHOCTb, MOJIy4eHNE KOMIIETEHTHOCTEN JIJIsi TIOBCETHEBHOM KU3HU U OOIIETO
pa3BUTHA.

Orta rpyImna pe3yabTaToB MPeAoJiaraer:

—~ NOHMMAaHWE TpEeAMETa, KIIYEBBIX BOMPOCOB W OCHOBHBIX
COCTaBJISIOLINX JIEMEHTOB U3y4yaeMoi MpeAMETHOI 001acTH, 4TO 0OeCceunBaeTCs
HE 3a CYeT 3ayYMBaHUs ONpEeNICHUI U MPaBUJI, a TOCPEACTBOM MOJECTUPOBAHUS U
MOCTAHOBKMA TMPOOJEMHBIX BOMPOCOB KYJIbTYphI, XapakTEPHBIX IS JaHHON

IpeIMETHON 00J1acTH;



—~ YMEHHE peuiaTh OCHOBHBIE MPAKTUYECKHUE 3aJauM, XapaKTEepPHbIE s
MCIIOJIb30BaHUs METOJIOB U UHCTPYMEHTApHUsI JAHHOUM MpeIMETHOM 00JacTu;

- OCO3HAHHUE PAMOK M3y4aeMoOU MpeaMEeTHON 001acTH, OTPaHUYCHHOCTH
METOJIOB M MHCTPYMEHTOB, TUITMYHBIX CBS3€H ¢ HEKOTOPHIMHU JPYTUMHU 00IACTIMHU
3HAHUS.

Pe3ynbTaThl  yIiIyOJE€HHOTO YpPOBHS OPUEHTHPOBAHBI Ha TOJyUYEHHUE
KOMITETEHTHOCTEH Il TIOCTEAYIOMIeH MpOopEeCCHOHAIBHON AESITEIIBHOCTH KaK B
paMKax JaHHOM MpeaMeTHON O0JacTH, TaK U B CMEXKHBIX C HeW obsacTix. DTa
rpymma pe3yJibTaTOB NPEANOoIaraer:

—~ OBJIQJICHUE KJIIOUYEBBIMU TOHSTUSIMU U 3aKOHOMEPHOCTSIMHU, Ha
KOTOPBIX  CTPOMTCS  JaHHas  MpeAMeTHas  o0JlacTh,  pacro3HaBaHUE
COOTBETCTBYIOIIMX MM  MPU3HAKOB W B3aUMOCBS3EH,  CIIOCOOHOCTh
JIEMOHCTPUPOBATh PA3JIMYHBIE MOAXOMAbl K U3YUEHHUIO SIBICHUM, XapaKTEPHBIX IS
H3y4yaeMoOM MpeIMETHON 00JIacTH;

—~ YMEHHE pelllaTh KaK HEKOTOPhIC MPAKTUYECKHE, TaK U OCHOBHBIC
TEOPETUYECKHE 3a/lauM, XapaKTEpHbIE JUIsI HKCIOJb30BaHUS METOAOB U
WHCTPYMEHTApUsl JTaHHOM MpEeAMETHOW 001acTH; — HaJu4Hhe MNpPEICTaBICHUN O
JAHHOW TPEIMETHOM 00JIaCTH KaK IEJI0CTHOW TeOpHH (COBOKYITHOCTH TEOPHit), 00
OCHOBHBIX CBSI35IX C MHBIMU CMEXKHBIMU 00JIACTSAMH 3HAHUH.

[IpumepHbIe MPOrpaMMbl YU4€OHBIX MPEAMETOB MOCTPOCHBI TAKUM 00pa3oM,
YTO TMPEIMETHBIE pPEe3yJbTaThl 0a30BOr0 YPOBHS, OTHOCSIIMECS K pas3iery
«BBITYCKHUK MOJYYUT BO3MOXXHOCTh HAayYUTHCS», COOTBETCTBYIOT MPEIAMETHBIM
pesyibTraram pazzena «BBIIYCKHUK Hay4duTCs» Ha YIUIYOJEHHOM YpOBHE.
[IpenMeTHble pe3ynbTarThl paznena «BBIMYCKHUK TMOJYYUT BO3MOKHOCTH
HAY4YUTHCS» HE BBIHOCITCS Ha UTOTOBYIO aTTECTAIUIO, HO MPU ATOM BO3MOXKHOCTh
WX JIOCTHKEHUS JTOJDKHA OBITh TIPEIOCTaBICHA KaXI0MY O0yJaroIeMycsl.

B pesynbrare u3yuenust yueOHOTo mpeaMera « XuMus» Ha YPOBHE CPETHETO

o0111ero oOpa3oBaHus:



BorInycKkHMK HA yIri1y0JJeHHOM YPOBHE HAYYUTCSH:

—~ pacKkpeiBaTh HA TPUMEPAX poOJb XUMHUU B  (POPMHUPOBAHUHU
COBPEMECHHOW HAy4YHOM KApPTUHBI MHpPAa WU B MPAKTAYECKOW JIE€SITEIBHOCTH
YEJIOBEKA, B3AMMOCBSI3b MEXKIY XUMUEU U IPYTUMH €CTECTBECHHBIMU HAYKAMU;

—~ WUIKOCTPUPOBAaTh HA IPUMEpPax CTAaHOBJIEHUE U HBOJIIOLHUIO
OpPraHWYECKOM XUMHH KaK HAyKM Ha pa3JU4yHbIX HCTOPUYECKHX DJTalax ee
pa3BUTHS;

—~ YCTAaHABJIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIYy CTPOCHUEM
aTOMOB XUMHMYECKMX OJJEMEHTOB M MEPUOJAUYECKUM HN3MEHEHUEM CBOWCTB
XAMHUYECKUX JJIEMEHTOB W WX COCIWHEHUU B COOTBETCTBHUM C IOJIOKEHUEM
XUMHUYECKUX IJIEMEHTOB B IIEPUOIUYECKOU CUCTEME;

— aHAJIM3UPOBATh COCTAB, CTPOCHUE M CBOWMCTBA BEIIECTB, NMPUMEHSA
[IOJIOKEHUSI OCHOBHBIX ~ XUMHMYECKMX  TEOPUM:  XMUMHUYECKOIO  CTPOCHUS
opraHnyeckux coeauHennii A.M. bytiepoBa, CTpoeHHs aToMa, XUMHYECKOM
CBSI3M, BJIEKTPOJUTUYECKON IHUCCOLMANMN KUCIOT U OCHOBAHWW; YCTaHABIIMBATh
IIPUYUHHO-CJIEACTBEHHBIE CBSA3M MEXIY CBOWCTBAMM BELIECTBA U €TI0 COCTABOM U
CTPOECHHUEM;

- IIPUMEHSATH IpaBuiIa CUCTEMATUYECKOU MEXKIYHAPOIHOU
HOMEHKJIATyphl KaK CpEeACTBA pazMYCHUS U HACHTU(PUKAUUA BEIIECTB IO HX
COCTaBYy W CTPOCHHUIO;

—~ COCTaBIIATh MOJIEKYJISIPHBIE u CTPYKTYpHBIE dbopMyIbI
HEOPTaHMYECKUX M OPraHUYeCKUX BEIIECTB KaK HOCUTeled uH(popmaiuu o
CTPOEHHUHM BEILIECTBA, €T0 CBOMCTBAX U MPUHAJIEKHOCTH K ONPEICICHHOMY KJIaccy
COCJIMHEHUM;

- OOBSICHSITh TIPUPOJY U CHOCOOBI OOpa30BaHUSI XWMHYECKOW CBSI3U:
KOBAJICHTHOM (TIOJISIpHOM, HEMOJISIPHOM), HIOHHOM, METAJUNIMYECKOM, BOJOPOHON —
C LEJIBIO OIPEJEIICHUS] XUMUYECKON aKTUBHOCTH BEILIECTB;

- XapakTepu3oBaTh  (PU3MYECKUE CBOMCTBA  HEOPraHMYECKUX U
OPTraHMYECKUX BEIIECTB W YCTAHABIMBATH 3aBHCHUMOCTh (DU3MUECKUX CBOWCTB

BCIICCTB OT THUIIA KpI/ICTaJIJIPI‘IeCKOﬁ PCIICTKH,



— XapakTeprU30BaThb 3aKOHOMEPHOCTH B HW3MEHEHHM XUMHYECKHUX
CBOMCTB IIPOCTBIX BEIIECTB, BOJAOPOJHBIX COCIMHEHWM, BBICHINX OKCHAOB H
TUAPOKCUIOB;

— IIPUBOAUTH TIPUMEPHl XUMHUYECKMX PEAKIUM, PaCKPBIBAKOIINX
XapaKTEePHbIE XUMUYECKUE CBOMCTBA HEOPTraHUYECKUX M OPraHUYECKHX BEIIECTB
U3YYEHHBIX KIJIACCOB C IEJIbI0 WX HUIACHTUDUKAIMU U OOBIACHEHHS 00JacTh
MIPUMEHCHUS;

—~ ONpENENATh MEXAaHUW3M pPEAKUUH B 3aBUCUMOCTH OT YCJIOBHUH
IIPOBEJECHUS PEAKIMU U MPOTHO3UPOBATH BO3MOYKHOCTbH IPOTEKAaHUS XUMHUYECKHUX
pEaKIMi Ha OCHOBE TUIIA XUMHYECKOM CBA3U U AKTUBHOCTH PEAreHTOB;

—~ YCTaHaBIINBATh 3aBUCUMOCTb PEaKIMOHHOMN CHOCOOHOCTH
OPTraHWYECKUX COCIMHEHUM OT XapakTepa B3aUMHOIO BIIMSHUSA AaTOMOB B
MOJIEKYJIaX C LEeJIbIO IPOrHO3UPOBAHUS IPOAYKTOB PEaKIUU;

— YCTaHABJIMBAaTh 3aBUCUMOCTb CKOPOCTH XHMHMYECKOM pEakluu U
CMEIIEHUS XHUMHYECKOTO pPABHOBECUS OT pAa3IMYHBIX (PAKTOPOB C IIEJIbIO
OIPEEIICHNs ONITUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMUUECKUX IIPOLIECCOB;

— YCTaHaBJIMBATh TE€HETUYECKYIO CBA3b MEKITY KJIaccaMu
HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB ISl OOOCHOBAHUS MPUHIUIHAIBHOMN
BO3MOKHOCTH IIOJy4EHUSI HEOPraHMYECKUX M OPraHUYECKUX COCIMHEHUU
3aIaHHOTO COCTaBa U CTPOEHUS,

— NoJI0MpaTh peareHTbl, YCIOBHUS M ONPEIENSTh NMPOIYKThl pPeakiui,
MO3BOJISIONIMX  pEAN30BaTh JIAOOPATOPHbIE M IPOMBIIUICHHBIE  CIIOCOOBI
MOJTYYEHHS BaXKHEUIINX HEOPTAHUYECKUX U OPTaHUYECKUX BEILIECTB;

- ONpENeNATh  XapakTep  Cpeapl B pe3yabTare  THIpOJIM3a
HEOPTaHUYECKUX M OPraHMYECKMX BEIIECTB W MPHUBOAWTH NPUMEPBI TMAPOJIN3A
BEUIECTB B TIOBCEAHEBHOW JKM3HU UEJIOBEKa, OHUOJOrMYECKUX OOMEHHBIX
IIPOLIECCAX U MPOMBILIJIEHHOCTH;

—~ MIPUBOJUTH NPUMEPHI OKUCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAaKUUN B

MpHUpoOJAC, MPONU3BOACTBCHHLBIX IPOLECCAX U KUSHCACATCIIbBHOCTU OPIraHU3MOB,



— OOOCHOBBIBaTh MPAKTUUYECKOE HCIIOJIb30BAHNE HEOPTaHWYECKUX MU
OpPraHUYECKUX BEIIECTB M UX PEAKUUU B MPOMBILUIEHHOCTH U OBITY;

—~ BBITIOJIHATh XUMHUYECKUH JKCIEPUMEHT MO PACIO3HABAHUIO U
NOJIYYCHUI0 HEOPraHMYECKUX W OpPraHUYEeCKUX BEIIECTB, OTHOCSIIUXCA K
pa3IM4YHBIM KJIacCaM COEAUHEHHWI, B COOTBETCTBUU C IPABWIAMH U NpHUEMaMU
Oe3omacHOil  paboOThl € XUMUYECKMMHU BelllecTBaMHM M J1a0OpaTOpHBIM
000pyIOBaHUEM;

—~ MPOBOJUTH PacyeThl Ha OCHOBE XMUMHUYECKUX (HOPMYJT U ypaBHEHUH
peakLnii: HaXOXKACHUE MOJIEKYJISIPHOUN (OPMYIIbl OPraHMYECKOr0 BEIECTBA M0 €ro
IUVIOTHOCTH M MAacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WU IO
OpOAYKTaM CrOpaHHUs; pacueTbl MacCOBOM JIoM (Macchl) XMMHYECKOTO
COEJIMHEHHUS B CMECH; pacueThbl Macchl (00beMa, KOJTMYECTBA BEUIECTBA) POIYKTOB
peakuuu, eciau OJHO U3 BEUIECTB JAaHO B U30BITKE (MMEET MPUMECH); pacueThl
MaccoBOM WM OOBEMHOM [0JMM BBIXOJA MPOAYKTa PEAKIUH OT TEOPETUYECKU
BO3MOYKHOT'O; pacueTbl TEIIOBOTO 3((deKTa peakiuu; pacyeTbl OO0BEMHBIX
OTHOILIIEHWH Tra30B NpH XHMHUYECKUX pEeaKlMsX; pacuerbl Macchl (0o0bema,
KOJIMYECTBA BEILECTBA) MPOAYKTa PEAKIMH, €CJIM OJHO M3 BEIIECTB JAaHO B BUIE
pacTBOpa C OMPEICIICHHON MAaCCOBOM J0JIEH PAaCTBOPEHHOIO BEIIECTBA;

— UCIIOJIB30BaTh METOJbl HAYYHOIO IIO3HAHWS: aHaJIW3, CHHTES,
MOJICJIMPOBAHUE XMMHYECKUX MPOLECCOB M SBJICHUN — NpPHU pEUICHUH Yy4eOHO-
UCCIIEIOBATENIbCKUX 3a/lad [0 HU3YYEHUIO CBOMCTB, CHOCOOOB MOJY4YEHHS U
pacno3HaBaHMsi OPraHMYECKUX BEILECTB;

—~ BJIAJETh MPAaBHIAMH 0€30MaCHOTO OOpAIlEHUS C €IKUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMHU, CPEJCTBAMHU ObITOBON XUMUU;

—~ OCYUIECTBJISTh TMOUCK XUMHUYECKONM HH(OpMaluMyM MO Ha3BaHUSM,
uaeHTUdUKATOpPaM, CTPYKTYPHBIM (hOpMYyJIaM BEIECTB;

- KPUTUYECKA  OLICHMBaTh M  HHTEPOPETHPOBATH  XHUMHUYECKYIO
nH(pOpMAIUIO, COIEpKAIlyIOCs] B COOOIIEHUSIX CPEACTB MaccOoBOW MH(popmaiuu,

pecypcax HMHTepHera, Hay4HO- TNOMYJSAPHBIX CTaThAX C TOYKH 3PEHUSA



€CTECTBEHHO-HAYYHON KOPPEKTHOCTU B LIEJSIX BBISIBICHUS OLIMOOYHBIX CYKICHUI
1 (hopMUpOBaHUs COOCTBEHHOUN MO3UIINH;

- yCTaHaBJIMBATh B3aUMOCBS3U MEXAY (pakTaMu U TeopueH, IPUUUHON
W CIEICTBUEM TIpM aHaIW3e MPOOJEMHBIX CHUTyalliii W OOOCHOBaHUH
MPUHUMAEMBIX PEIICHUM Ha OCHOBE XMMHUYECKUX 3HAHUM;

- MPEACTABISATh MYTU PEIICHUs TI100aJbHBIX MPOOJIEM, CTOAIIUX MepeT
YeJIOBEYECTBOM, U TEPCIEKTUBHBIX HAMPABICHUA Pa3BUTUA XUMHUYECKHX
TEXHOJIOTUI, B TOM YHCIIE TEXHOJOTUN COBPEMEHHBIX MAaTEPHAJIOB C PA3IUYHON
(YyHKIHMOHATBHOCTBIO, BO300OHOBIISIEMBIX HMCTOYHUKOB CBHIPbS, MEPEPAOOTKA H
YTUIU3ALUN TPOMBIIIICHHBIX U OBITOBBIX OTXOIOB.

BbinyckHUK Ha  yruiy0JleHHOM YpOBHe MOJYYHT BO3MOKHOCTh
HAYYUTHCS:

—~ dbopMyIMpoBaTh I€JIb KCCIEIOBAaHUS, BBIJIBUTaTh U TPOBEPSTH
HKCIEPUMEHTAIBHO TUIOTE3bl O XMMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE UX
coCTaBa M CTPOEHUS, MX CIOCOOHOCTHM BCTYNAaThb B XHMHUYECKHUE PEAKIHH, O
XapaKTepe U MPOAYKTaX PA3THMUYHBIX XUMUYECKUX PEAKIUN;

—~ CaMOCTOSITENTFHO TUTAHUPOBATH u NPOBOJUTH XHUMHUYECKHE

OKCIIEPUMEHTBI  C  COOJIoJeHMEeM TpaBui Oe3omacHOM paboTel ¢
BEII[ECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM;

—~ UHTEPIIPETUPOBATh JAHHBIE O COCTaBeé M CTPOSHUU BEIIECTB,
MOJIyYEHHBIE C IOMOIIbIO COBPEMEHHBIX (PU3NKO-XUMUYECKUX METO/IOB;

—~ OIKCHIBaTh COCTOSHUE AJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBAaHTOBO- MEXaHMUYECKUX TMPEACTABICHUN O CTPOCHHHM aToMa Ui OOBSICHEHUS
pe3yJbTaTOB CIIEKTPAIILHOTIO aHAJIN3a BEILLECTB;

—~ XapaKTepU30BaTh POJb  a30TOCOACPIKAIIUX  TeTEPOIUKINICCKIX
COCIMHECHUN W HYKJICHMHOBBIX KHUCIOT KaK BAKHEUINX OWOJOTHYECKH aKTUBHBIX
BEIIECTB;

—~ MIPOTHO3UPOBATh BO3MOXHOCTH MPOTEKaHUS OKHUCIIUTEIHHO-
BOCCTAHOBUTENBHBIX  pPEaKIMi, JieKallMX B  OCHOBE  MPUPOJHBIX U

IMPOU3BOACTBCHHBIX ITPOICCCOB.



Conep:xanue padoyeii nporpammsl o xumuu B 10-11 kiaccax
(YyriryOJieHHBbIH YPOBEHB)
10 KITACC
TEMA 1. IOBTOPEHME " YTJIYBJEHUE 3HAHHMM (18 Y)

ATOMHO-MOJIEKYJISIpHOE  ydeHHWe.  BemectBa ~ MOJEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.

KauecTBeHHBII W KOJMYECTBEHHBIM COCTaB BewiecTBa. MousipHas U
OTHOCHUTENbHASI MOJIEKYJISIPHAS MAacChl BEIIECTBA.

MonpHas 107151 1 MaccoBasi NOJIS AJIEMEHTA B BELIECTBE.

Crpoenue aroma. ATomHas opoutans. [IpaBuia 3an0JIHEHUS AIIEKTPOHAMU
aTOMHBIX OpOUTAaJIEH.

Banentnsie snextponsl. [lepuonnuecknii 3akoH. DOpMyIMpOBKa 3aKOHA B
CBETE€ COBPEMEHHBIX IIPEACTABICHUM O CTPOCHHM aroMa. V3MeHeHue CBOMCTB
JJIEMEHTOB U HUX COCIMHEHUM B Iepuojax M rpynmnax. XUMHYECKas CBs3b.
DIIEKTPOOTPULATENIBHOCTE.  Buael  xumuueckod  cBsizu.  MoHHas  CBs3b.
KoBanentnas HenomsipHas U mnossipHas cBsizb. OOMEHHBIH U JIOHOPHO-
aKLENTOPHBIA MEXaHU3M 00pa3oBa- HHUA KOBAJEHTHOW TOJIAPHON CBS3U.
['eomeTtpus MonekyJsbl. Meraminueckas CBs3b.

Bomopoanass  cBsA3b.  ArperatHble  COCTOSIHHAS —~ BEIIECTBA.  THIIBI
KPHUCTAUINYECKUX PEIIETOK: aTOMHAsI, MOJIEKYJISIpHAs, HOHHASI, METAJUINYECKas.

Pacuetsi mo QopmynamMm u ypaBHEHUAM peakiuid. [a30Bble 3aKOHBI.
VpaBaenue Knaiinepona — MenneneeBa. 3akoH ABorajpo. 3aKOH OOBEMHBIX
OTHOLIEHUI. OTHOCUTENBHAS INIOTHOCTh Ia30B.

Knaccudukanus XuMHUUECKMX peakmuii 1O pa3IuYHBIM  TPHU3HAKAM
CpaBHEHHMS. lI3MEHEHHE CTENEHUW OKHUCICHUS DJJIEMEHTOB B COCIMHEHUSX.
OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

Oxuciienne u BoccTaHOBiIEHHE. OKHCIUTENM W BOCCTaHOBUTENW. MeTton

ANEKTPOHHOTO Oananca. [lepmanraHaT kaiaus Kak OKHUCIUTENb.



Baxnenmue Kiraccsl HEOPraHMYECKUX BEIIECTB. [ eHeTnyeckas CBsI3b MEXIY
KJIACCaMU HEOPraHWYeCKHX coenHeHn. Peakunu nonHoro oomena. I'naponus pH
CpEBbL.

PactBopbl. CriocoObl BBIpaXXEHHs] KOJMYECTBEHHOTO COCTaBa pacTBOpa:
MaccoBass J0Js  (MPOLEHTHAsT KOHIEHTpAlMs), MOJIApHAs KOHIEHTpaIusl.
Komnounnsie pactBopsl. Dpdext Tungans. Koarysius.

Cunepesuc. KommiekcHble coenuHeHus. CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEeKcooOpa3zoBartenb, auranabl. Koopnunanunonnoe umciio. Homenkiartypa
KOMILJIEKCHBIX COEIUHEHUU.

Hemonctpauuu. OOpasubl BEIIECTB MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
cTtpoeHus. Bo3sronka woma. OmpeneneHue KUCIOTHOCTH CpeAbl MPU IOMOLIM
uHAuKatopoB. O¢dekr Tunpans. OOpa3oBaHHE KOMIUIEKCHBIX COEIWHEHUN
NIEPEXOAHBIX METAJIOB.

.Ha6ODaTODHBI€ OIIBITBI

Peakuuu monHoro ooMena. CBOMCTBa KOJUIOMIHBIX pacTBOPOB. [ 'maponus
conei. [TonydyeHnne u CBOMCTBA KOMIUIEKCHBIX COECTMHEHUM.

IIpaktuyeckas padora Ne 1 BeinojsHeHHE 3KCIEpUMEHTANbHBIX 3a7ad IO

TeMme «PeakiimoHHast CltocOOHOCTH BEIIECTB B paCTBOPaX».
KonTposbsHasg padora Ne 1 o teme «OCHOBBI XUMUM)).

TEMA 2. OCHOBHBIE IOHATUS OPTAHUYECKOW XUMMH (13 Y)

[Ipeamer opranmveckoit xumuu. OCOOEHHOCTHM OPraHUYECKHUX BEIIECTB.
3HayeHue opraHudecko xumuu. IlpuunmHBl MHOTOOOpa3usi OPraHUYECKUX
BEILIECTB. YTJIEPOAHBIM CKEJET, €ro THMbL: [UKIAYECKUE, alUKINYECKHUE.
KapOomuknndyeckue u reTepoIMKINIecKre CKelleThl. Buapl CBs3eil B MOJIEKyIax
OpPraHUYEeCKUX BEIIECTB: OJMHAPHBIE, ABOWHBIC, TPOWHbIE. 3MeHeHue sHepruu
CBSI3€M MEXIy AaroMaMH YrjaepoJa NOpU YBEIMYEHHM KPATHOCTH CBA3U.
HacplileHHbIe 1 HEHACBIIEHHBIE COCAUHEHUS.

DJIEKTPOHHOE CTPOCHME M XMMHYECKHME CBS3W aToMa  YIJepoJa.
[uOpuanzanus opOuTaneii, €e TUIIBI 711 OPTAHUYECKUX COSAMHEHUI: Sp3, spz, sp.

Oo6pazoBanue V- u S-cBsizeil B MOJIeKyIaX OpraHuYeCKUX COeTMHEHUM.



OCHOBHBIE TOJIOKEHUSI CTPYKTYPHOW TEOPUU OPraHMYECKUX COEIMHEHHUU.
XHUMHUYECKOE  CTPOECHHUE. CrpykrypHas  ¢opmyna. CtpykTypHas u
MIPOCTPAHCTBEHHAss u3oMepus. M3omepust yriaeponHoro ckenera. W3omepus
oJNIOKeHHs. MexkiiaccoBass n3oMmepus. Buabl NpPOCTPaHCTBEHHOM W30MEpHH.
Ontuueckas nzomepus. ONTHYECKUE aHTUTIONBI. XUPAIbHOCTb.

XHpallbHbIEC U aXUPATbHBIE MOJIEKYJIBI.

I'eomeTpuueckass wu3omepusi  (muc-, TpaHc-uzoMepus). ['oMmomorus.
['omomnoru. I'omonoruyeckas pazHocTb. ['oMosiorudueckue psbl.

OnexktpoHHbie 3PdekThl. CrocoObl 3amMcel peakuuii B OpraHUYecKOi
xumun. Cxema M ypaBHEHHE. YCIOBHS NpoBeAeHus peakuuid. Knaccuduxanus
peakuui OpPraHMYECKUX BELIECTB II0 CTPYKTYPHOMY IIPU3HAKYy: 3aMEIICHUE,
npucoeAuHEHue, oTiierieHne. Mexanusmbl peakiuii. CrocoObl pa3phiBa CBSI3U
yraepoa-yraepoa. CBoOoIHbIE paAuKalbl, HyKJI€O(UIIbI U AJIEKTPOQPUIIBI.

Knaccudukanus opraHudeckux BelecTB M peakiuil. OCHOBHBIE KJacChl
opraHudeckux coeauHeHuil. Kiaccudukanus opraHMYEeCKUX COEAMHEHHH IO
(YHKIIMOHAJIBHBIM TpynnaM. ODJIEKTPOHHOE CTPOCHHE OPraHMYeCKUX BEIIECTB.
B3anmHO€e BIMSHHE aTOMOB U IPYyNI aTOMOB.

NunyktuBHBIE U Me3oMepHbIM 3¢dektol. [IpencraBienue o pe3oHaHCe.
Homenknatypa opranudeckux BeulecTB. MexayHaponHas (CUCTeMaTHyecKas)
HOMEHKJIaTypa OPTraHUYECKHUX BEUIECTB, €€ TPUHIIUIIBL.

PaunonanpHass HOMeHknarypa. OKHCIEHHME W BOCCTAaHOBJICHUE B
OPraHUYECKON XUMUHU.

JemoHcTpauuu. MoJenu OpraHn4ecKux MOJIEKYII.

TEMA 3 YIJIEBOAOPOIbI (25 Y1)

Anxanbl. CTpoeHue MoJieKyJibl MeTaHa. [lonstue o koHpopmanusax. O61as
XapaKTepUCTHKa Kilacca, (U3NYECKUEe U XHUMHUYECKHE CBOWCTBAa (TOpEeHHE,
KATAJIMTUYECKOE OKUCIIEHUE, TaJJOTEHUPOBAHUE, HUTPOBAHUE, KPEKUHT, ITUPOIIHU3).
MexaHn3M peakuu XJIOpUpOBaHUs MeTaHa. AJIKaHbl B npupojae. CUHTETUYECKUE

CITOCOOBI IMOJIYUCHHMA AJIKAHOB. MGTOI[BI MMOJIYUYCHHA QAJIKAHOB U3 aJIKHJITaJio-



reHu1oB (peakuus Bropia), nekapOoKCHIMpOBaHUEM COJIei KapOOHOBBIX KUCIIOT U
AIIEKTPOJIU30M PACTBOPOB CoJiei KapOOHOBBIX KUCIIOT. [IpMeHeHne anKaHOB.

Huknoankanel. OOmias xapakTepUCTHKa Kiacca, (U3MYECKHUE CBOWCTBA.
Buasl wn3omepun. HanpsokeHHbIE W HEHANPsKCHHBIEHUKIIBL.  XUMHAYECKUE
CBOMCTBa IMKJIONpONaHa (TOpeHHe, THAPUPOBAHUE, MPUCOCAMHEHUE TajOTeHOB,
raJIoreHOBOJIOPOJIOB,  BOJbI)  HIMKJIOIeKcaHa  (FOpeHue,  XJOPHUpPOBAHUE,
HUTpoBaHue). [lonydyeHnenuKII0aNKaHOB U3 aJKaHOB U JUTAJIOT€HAIKAHOB.

Anxenbl. OOmias xapaktepucTuka kinacca. CTpoeHHEe MOJIEKYJIbl ATUIICHA.
@u3nyecKne CBOMCTBAa  alIKEHOB. ['eoMmeTpuueckas M30MEpHUSl  AJIKCHOB.
XHWMHUYECKUE CBOWCTBA AJKEHOB. Peaknnyu npuCOeNVHEHUS MO KPATHOM CBSIZU —
TUAPUPOBAHUE, TAJIOTEHUPOBAHUE, THIPOrajIoreHUpOBanue, ruaparanus. 1Ipasumno
MapKkoBHUKOBa W €ro OOBSICHEHHE C TOYKUA 3PEHHUS DSJIEKTPOHHOW TEOPHUHU.
B3aumopeiicTBie aJkeHOB ¢ OpOMOM U XJIOpOM B Ta3oBOM (ha3e MM Ha CBETY.
OxuciieHrne anKeHOB (TOpPEHHE, OKHUCIEHUE KUCIOPOIOM B MPUCYTCTBUU XJIOpUAA
najgiaaus, TMoJ JeWCTBUEM cepeOpa, OKHUCICHHUE TOPSAYUM TOJKUCICHHBIM
pacTBOpOM TNEpMaHTaHaTa Kajusl, OKUCIIeHne 1o Baraepy).

[Tomumepuzanus. IlonydyeHne ankeHOB M3 aJKaHOB, AJNKUJITAJIOTCHUIOB U
JATAJIOr€HAJIKAHOB. [[puMeHeHne 3TuieHa u nponuieHa.

Anxanuensl. Knaccudukarus TMEHOBBIX YTJIEBOIOPOIOB.

ConpsixeHHble 1HeHbl. OU3MYECKUE U XMMHUUYECKUE CBOWCTBA JWBUHWIA U
u3onpena. 1,2- u 1,4-npucoenunenue. [lonnmepuzanusi.

Kayuyku. Bynkanuzauus kayuykoB. Pe3una u s0ouut. Cunre3 OyranueHa
u3 OyTaHa v 3TaHoJA.

Anxunpl. OOmias  xapakrtepuctuka. CTpoeHHE MOJICKYJIbI —alleTUIICHA.
OU3UYECKMEe W XHUMHUYECKHME CBOWCTBA AJIKUHOB. Peakiuu mpUCOEIUHEHUS
rajoreHoB, TaJOT€HOBOAOPOIOB, BOAbL. ['mapupoBanue. Tpumepuszanusa u
auMepu3anus anetwieHa. KuciaoTHbIe CBOMCTBA AJIKMHOB C KOHIIEBOW TPOWHOM
CBA3bI0. Anerunuapl. OKUCIEHHE aJKWMHOB pAacTBOPOM II€PMAHraHaTa Kajusl.
[Tpumenenue anermnena. KapOunnelii meton monyudeHus aunetwieHa. [lupomms

MeTaHna. CUHTE3 aJJKUHOB AJIKUIUPOBAHHUEM allCTUIIMIOB.



Apensl. [Tonsitue 00 apomatuanocTu. [IpaBuino Xrokkes.

ben3on — crpoeHne MOEKyJ b, GU3HUECKUE CBOWCTBA. [ oMoIoTHUYeCKHiA
psan Oenzona. M3oMepusi nu3aMelIeHHBIX OEH30JI0B Ha MpUMEPEe KCHUJIOJIOB.
['openue Oenzomsa. Peakuuu 3amenieHuss B OCH30JbHOM sifjpe (Talor€HHpPOBAHUE,
HUTPOBAaHHWE,  AJIKWIUpOBaHME). Peakuuu  mOpUCOEIUWHEHUS K  OEH30Iy
(ruapupoBaHUe, XJIOPUPOBAHUE HA CBETY).

Oco0eHHOCTH XUMHUH AJTKWIOEH30510B. [IpaBuiia opueHTauny 3aMecTuTeNen
B peakuusAx 3amenieHusd. bpoMupoBaHME W HUTpoBaHHUE Toayona. OKHcieHue
aNKWIOEH30JI0B  pacTBOPOM  [EpMaHraHata  Kamus.  ['amoreHupoBaHue
aNKUII0EH30J10B B OOKOBYIO 11emb. Peakius Biopiia — ®duTTrra kak MeToJl CUHTE3a
ankwioeH30m0B.  CTUposl Kak MpUMEp HENpEeeNbHOIO  apoOMaTHYECKOTO
COEJIMHEHHS.

[IpupoaHble HMCTOYHUKM  YrieBOAOPOAOB. IIpupomHbli W NOMYTHBIM
He(TAHBIE Ta3bl, UX COCTaB, UCHOJb30BaHUE. HedTh Kak cMmech yrieBoaOpoaOB.
[lepBruuHas u BropuyHas nepepadotka Hedptu. Pudopmunr. KameHHbIi yroJisb.

I'eHeTnyeckss CBA3b MEXAY pPa3IM4YHBIMA KJIACCAMH  YIJIEBOJOPOOB.
KauecTBeHHbIE peaklMy Ha HEMPEAEIbHbBIE YIIIE€BOIOPO/IbI.

["asloreHONnpoOn3BOAHBIE YIEBOAOPOAOB. Peaknny 3aMelleHrs TajJoreHa Ha
TMAPOKCUJI, HUTPOTPYIIY, LUaHOrpymmy. JleiicTBME Ha rajJoreHIpOU3BOAHBIE
BOJHOTO M CIUPTOBOIO pacTBopa menaoun. CpaBHEHHE pEaKIIMOHHOW CIIOCOOHOCTH
aJKWAJ-BUHWII-, benuni- u OEH3WITaJIOr€HU/IOB. Hcnons3oBanne
raJIOTEHNPOU3BOJIHBIX B  OBITY, TexHUKE W B cuHTe3e. lloHsTtne o
MarHuHOpraHu4eckux coeAuHeHusx. [lomydyeHue ankaHOB BOCCTAHOBIEHUEM
MOJAJIKaHOB HOJI0BOAOPOAOM. MarHMHOPraHUYECKHUE COCIUHEHHUS.

JemoncTpauuu. bpomupoBaHue rekcaHa Ha CBeTy. [OpeHue MeTaHa,
3TWIIEHA, aneTwieHa. OTHOIIEHHWE MeTaHa, ITWJEHA, alleTWIeHa U OeH3oja K
pacTBOopamM IiepMaHraHara kamusg u OpoMHON Bozae. OKHCIEHHE TOJyoJIa
pacTBopoM mnepMaHraHara kauus. [lojlyueHue 3TWiieHa peakuuer Aeruaparanvu

3TaHOJA, aleTWIeHa — TUAPOJIM30M Kapouna kaneius. [lomyuenue cTtupona



HCHOHHMepHSaHHeﬁ MMOJIMCTHUPOJIA KW HCIBITAHHUC €TI0 OTHOHICHHA K pPacTBOPY
IepMaHraHaTa KaJws.

.HaGODaTODHBIe onbIThl. CocTaBlICHHE MO,Z[GJIGI;'I MOJICKYJI aJIKAHOB.

B3aumoneiictBue ankaHoB ¢ Opomom. CocTaBieHUE MOJAEIEH MOJIEKY
HETPEICTbHBIX COCTMHEHUH.

[IpakTuyeckas pabora Ne 2. CocraBieHHe MoJelied  MOJIeKYJ

YTJIEBOAOPO/IOB.

[IpakTHUyeckas pa60Ta Ne 3. HOJ'IyLIeHI/IG OTHUJICHA U OIIBIThI C HUM.

KonTtpoarHas pabota Ne 2 o TeMe «YTIeBOI0POIbD.
TEMA 4. KUCIOPOACOJAEPKAIIUE OPI' AHUYECKUE
COEJUHEHMSA (19 9)

Crouptel. HomeHknarypa u n3omepuss cuupToB. TOKCHYECKOE JIEVICTBHE Ha
OpraHu3M MeTaHojla W JTaHona. Dusznyeckue CBOWCTBA  IIPEAECIBHBIX
OJIHOATOMHBIX CIUPTOB. XUMHUYECKHE CBOMCTBA CHUPTOB (KHUCIOTHBIE CBOWCTBA,
peaKkuy 3aMeNIeHUs] TUAPOKCUIIBHOM TPYIIIBI HA TAJIOTEH, MEXMOJIEKYISIpHAs U
BHYTPUMOJIEKYJIApHAsE JEruaparanusi, OKHUCIEHUE, PEaKUHUH YIJIIEBOJOPOIHOTO
paaukaa).

Anxoronsatel. ['maponus, ankwinpoBaHue (CHHTE3 MPOCTHIX 3(PHUPOB TIO
BunbsiMcony). [IpoMbIIUIEHHBIN CHHTE3 MeETaHOoJda. MHOroaTOMHBIE CHUPTBHI.
OTUJICHIJIMKOJIb U TJIMIEPUH, WX (U3HYECKUE U XHUMHYEcKue cBorcTBa. CUHTE3
JAOKCAaHA W3 OTWICHIVIMKONA. TOKCHYHOCTh OTUJICHIJIMKONS. KadecTBeHHas
peaKuusi HA MHOTOATOMHBIE CITUPTHI.

[IpocTeie 3duphl Kak U30MEPhI MPEICIbHBIX OTHOATOMHBIX CITUPTOB.

CpaBHeHME WX (PU3NYECKUX M XUMUYECKUX CBOMCTB CO cpTaMu. Peakiius
pacuIeruIeHHs MPOCTHIX A3(PUPOB HOJOBOIOPOIOM.

®enosbl. Homenknatypa u nzomepusi. B3auMHoe BiIMsiHUE TPYIIIT aTOMOB Ha
npumepe ¢enosna. Ounueckue M XUMUYECKHE CBOMCTBa (peHOJa M KPE30JIOB.
KucnortHsie cBoiicTBa ()eHOJIOB B CpaBHEHUHU CO CIIUpTamMu. Peakiuu 3aMenieHus B
OCH30JIBHOM KOJIbIle (TajloTeHupoBaHWE, HUTpoBaHue). OkucieHue QEHOIOB.

KauectBennsle peakuuu Ha (enon. [Ipumenenue penona.



KapOonumnbHble coequHEHUs. DJIEKTPOHHOE CTPOCHHE KapOOHUIBHOU
rpynnsl.  Anpaeruasl M KeToHbl. ®Dusnyeckue cBoWcTBa (GopMasbAeruaa,
aleTanbaerua, aieroHa. [loHsTre o KeTo-eHOJNbHON TayTOMEpHUH KapOOHUIBHBIX
coeMHEHUN. Peaknum nDpUCOENMHEHUS BOJABI, CIHUPTOB, LMAHOBOAOPOJA H
ruapocyiabpura HaTpus. CpaBHEHUE PEAKIIMOHHOW CIOCOOHOCTH ajbACTUIIOB U
KETOHOB B pEaKUUAX NMPUCOECINHEHUS. Peakuny 3aMenieHus aToMOB BOAOPOJa MpU
D-yrmepomnom arome Ha Tanored. llomuMepusamus —¢dopmanpaeruga
aneranbaeruga. CHHTE3 CIUPTOB B3aUMOJIEUCTBUEM KapOOHUIIbHBIX COSAUHEHUH C
peaktuBoM ['punbsipa. OxwucieHue KapOOHWIBHBIX coequHeHuil. CpaBHEHUE
OKHUCJIEHHS aJIbJIETHI0B U KETOHOB. BoccTaHOBIIEHNE KapOOHWIBHBIX COEAMHEHU I
B cnupTtel. KauecTBeHHbIE peakUMM Ha albACTMAHYyH0 TIpynmy. Peaknuun
aJbJI0JbHO- KPOTOHOBOM KOoHAeHcauu. OcobeHHocTH QopMmanbaeruja. Peakuus
dbopmainbrieruaa ¢ GeHoIoMm.

KapOoHOBBIE KHMCIOTBI. DJIEKTPOHHOE CTPOCHHE KAPOOKCHIBHOM TIpYIIIBL.
['oMonoruueckuid  psii  MpPEAeibHbIX OJHOOCHOBHBIX KApOOHOBBIX  KHCJOT.
duznyeckre CBOWCTBa KapOOHOBBIX KHCIOT Ha MPUMEPE MYypaBbUHOM, YKCYCHOM,
IIPOITMOHOBOM, MAaJbMUTUHOBOM M CTEAPUHOBOM KHCIOT. XMMHUYECKHE CBOWCTBA
KapOOHOBBIX KHCIOT. KHcnoTHBIE cBOWCTBAa (M3MEHEHHE OKPACKM HHIHUKATOPOB,
peakiuuu C aKTUBHBIMM METAJJIAaMHU, OCHOBHBIMH OKCHZAMHU, OCHOBAHUSIMH,
cojisiMH). M3MeHeHue cuibl KapOOHOBBIX KHUCIOT MPU BBEACHUM JOHOPHBIX H
aKIIETITOPHBIX 3aMecTuTeNe. BzaumoaeiictBiue kapOOHOBBIX KUCIOT CO CIUPTAMHU
(peakius aTepudukanun).

["asnorenripoBanre KapOOHOBBIX KHCIOT B OOKOBYIO 1Lienb. OCOOEHHOCTH
MypaBbUHOM KUCIOTHI. BaykHel e mpeicTaBuTeNy Kiiacca KapOOHOBBIX KHCIIOT U
ux npuMeHeHue. IlomydyeHue  MypaBbHMHOM M YKCYCHOM  KHUCJIOT B
IPOMBIIIIEHHOCTH. Bricimme kapOoHoBblie kuciorTel. lllaBenmeBas kucimora kak
IpEeJICTaBUTENb JTUKAPOOHOBBIX KUCIIOT.

[IpencraBiene O  HENpPENENbHBIX M apOMATUYECKUX  KUCIOTax.

Oco0eHHOCTH UX CTPOEHUS M CBOMCTB. 3HAaUeHHE KapOOHOBBIX KUCIOT.



OYHKITMOHAIBHBIC  MPOW30JHBIE  KApOOHOBBIX  KHUCIOT. [lomydenue
XJIOPAHTUJPUAOB M AHTHAPUIOB KHUCJIOT, UX rujponu3. lloiydeHue CroxXHBIX
7(UpOB C HMCMHOJIB30BAHUEM XJIOPAHTHAPUIOB U AHTUIPHUAOB KUCIOT. ClOKHbBIE
ahUpBl KaK HM30MEphl KapOOHOBBIX KHUCJIOT. CpaBHeHHE (DU3UUCCKUX CBOWCTB U
PEaKIMOHHON CIOCOOHOCTU CIIOKHBIX 3()HUPOB M HM30MEPHBIX UM KapOOHOBBIX
KUCIOT. ['maponus ciaoxubix 3¢upoB. CHHTE3 CHOXHBIX 3(UPOB (PEHOIOB.
Crnoxnple 3Gupsl HeOpraHudecknx KucioT. Hwurpormumepun. Amuapl. Comnwm
KapOOHOBBIX KHCIOT, MX TEPMHUYECKOE PA3I0KEHHUE B MPUCYTCTBUHU IIEIOYH.
CuHTe3 KapOOHWIBHBIX COCJUHEHUM  PA3JO0KEHHEM  KAJIbIIUEBBIX  COJICH
KapOOHOBBIX KUCJOT.

JleMoHcTpauuu. B3anmoneiictBue HaTpus ¢ 3TaHOJIOM. OKUCIEHUE 3TaHOIa
okcusioM Menu. ['openue sTanosa. B3aumopeicTBue TpeT-OyTHUIOBOTO CIHUPTA C
cossiHoM kucnotou. Monodopuas ~ peakuusa. KauecrBeHnast peakuust  Ha
MHOTOAaTOMHBIE€  cnupThl. KadecTBeHHBIE peakimu Ha QeHoibl. OrnpeaeneHue
aNbACTUIOB MPU TOMOIIM KAayeCTBEHHBIX peakiuil. OKHCICHUE alibJIeTUJIOB
nepmaHraHatoM Kanud. [lonydenue cinoxHbIX 3(hUpOB.

JlabopaTopHbie onbIThl. CBOICTBA ATHIIOBOTO criupTa. CBOWCTBA MIIUMIEPHUHA.

CaoiictBa ¢enona. KauectBennsie peakinuu Ha ¢eHosbl. CBoicTBa QopMaanHa.

CgoiicTBa yKCYyCHOM KUCTOTHI. COJIM KApOOHOBBIX KHCIIOT.

[TpakTuyeckas padora Ne 4. Tloyuenue 6pomaTana.

[IpakTudeckas padora Ne 5. TlomydyeHue areroHa.

[TpakTuyeckas pabora Ne 6. [TosydeHne ykCyCHOM KUCIIOTHI.

[IpakTuyeckas pabora Ne 7. [lonydyenue sTunamerara.

[IpakTtuueckas pabora Ne 8. Pemenne skcnepruMeHTANBHBIX 33724 IO TEME

«KchoponconepmamI/Ie OpPTraHUYCCKHEC BCIICCTBA.

KontponbsHas padora Ne 3 no reme «Kucnopoacoaepxaiiyie opraHuuecKue

BEIIECTBAY.
TEMA 5. A30OT- U CEPOCOAEPXKXAIIIME COEAUHEHUS (6 Y1)
Hurtpocoeaunenus. DJEKTpOHHOE CTpoeHue Hutporpymmsl. l[lomydyenue

HPITpOCOGIIPIHCHHﬁ. BSPBIB‘IaTBIC BCIICCTBA.



Amunsl. U3omepust amuHOB. [lepBuuHbIe, BTOPUYHBIE U TPETUYHBIE AMUHBI.
®duznyeckre CBOWCTBA MPOCTEUIINX AMHUHOB. AMHMHBI KaK OpIraHHYECKHE
ocHOBaHMs. ConM AJIKWIAMMOHHS. AJKAIMPOBAHUE W AlWIMPOBAHHWE AMUHOB.
Peaknun aMMHOB € a30THCTOM KHUCJIOTOM. ApOMAaTUYECKHE aMHHBL. AHWIIVH.
B3auMHOe BiIMsSHHE TPyNI aTOMOB B MOJIEKYJIE aHWIMHA. XMMHUYECKHE CBOMCTBA
aHWIMHA (OCHOBHBIE CBOMCTBa, pPEaKUUU 3aMEIICHHUS B apOMaTUYECKOE PO,
OKHUCJIeHHE, alupoBanue). Jluazocoenunenus. [loyuenre aMMHOB U3 CIIUPTOB
Y HUTPOCOEIMHECHHM.

[Iprumenenne aHnIMHa.

Cepooprannueckue coennHeHus. lIpencraBiieHHME O CEpPOOPraHUYECKUX
COCIMHEHUSX.

Oco00EHHOCTH UX CTPOEHUS U CBOMCTB.

3HAYEHHUE CEPOOPTAHUYECKUX COEAUHEHUI.

I'etepouyknbl. PypaH M IUPPOJI KaK IMPEACTABUTEIN IISATUWICHHBIX
TETEPOLMKIIOB. DIIEKTPOHHOE CTPOECHHUE MOJIEKYJIBI ITUppoJia. Kucinorusie cBoiicTBa
nupposia.  IlupuauH Kak [peacTaBUTENb  IIECTHUYICHHBIX  IE€TEPOLIUKIIOB.
DJIEKTPOHHOE CTPOCHUE MOJEKYJbl NupuanHa. OCHOBHBIE CBOWCTBA MUPHUIWHA,
peakuu 3aMeleHs] ¢ apoMaTHueckuM siipoMm. IlpencraBienune o0 ummiazosne,
NAPUAVHE, IIyPUHE, IyPUHOBBIX U MUPUMUIUHOBBIX OCHOBAHHUSIX.

JlemoHcTpannu. OCHOBHBIE CBOMCTBA aMMHOB. KauecTBEHHBIE peakIUU HA
aHWIMH. AHUIMHOBBIE KpacuTenu. OOpa3iipl reTepOLMKINYECKUX COeAMHEHUH.

JlaGopaTopHbie onbIThl. KauecTBeHHbIE PEAKIIMY HA AaHUJIHH.

[IpakTuyeckas pabora Ne 9. PenieHue 3KCrepuMEHTANIBHBIX 3a7a4 MO TEME

«A3oTcoaepKaliue OpraHuuecKrue BEIeCTBay.
TEMA 6. BUOJIOIT'HMYECKU AKTUBHBIE BEHHIECTBA (17 Y)
JKupbl Kak cioKHbIE d(PUPHI TIUIEPHHA M BBICHIUX KapOOHOBBIX KHCIOT.
OMBLIICHUE KUPOB.
IM'uaporenunzanus >kupoB. Mblia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT.

YraeBoasl. MoHO- 1 nucaxapuipl. OyHKIIMU YTIIEBOJOB.



buonoruueckas posnp yrineBoaoB. [nmoko3a — (Qu3uueckue CBOMCTBA,
JUHEWHAas W UuKIudeckas ¢opmbl. Peakumu T1i0K03bl (OKUCIEHHE a30THOM
KHCIJIOTOM, BOCCTAHOBJICHUE B IIECTUATOMHBIN CIUPT), KAUECTBEHHBIE PEaKIIUU Ha
IIOKO3y. bpokeHne Tmroko3pl. DpykTo3a Kak H30Mep TIoKo3bl. Pubo3a u
ne3okcupr6o3a. [lonstre o riMko3umax.

HMucaxapuapsl. Caxapo3a Kak MpPEICTABUTEIb HEBOCCTAHABIIMBAIOIINX
JACAXapUI0B.

ManbTo3a M NakTo3a, 1ewodunosa. ['maponus mucaxapuaos. [lomyuenue
caxapa U3 CaxapHOU CBEKIIBI.

[Tomucaxapuasl. Kpaxman, ramkores, uemnonos3a. KadecTBeHHas peakius
Ha Kpaxmail. ['unposnns noaucaxapuaos.

Hyxnennoseie kucnotsl. Hykneosuasl. Hykieornapl. HykiienHoBe KuciaoTsl
kak npupoansie noauMmepbsl. Ctpoenune JIHK um PHK. I'maponu3 HyKJI€MHOBBIX
KHCJIOT.

AMHHOKHCIIOTBI Kak amM(OTEpHbIE COEIMHEHHUs. Peakiuu ¢ KHClIoTaMu |
OCHOBAHMSIMH.

OO0pazoBaHue CIOKHBIX FPUPOB.

ITentunpl. IlenTuaHas cBsI3b. AMHMIHBIA XapakTep TMENTUIHOW CBA3HM.
['maposn3 nenTuaos.

benku. IlepBuuHasi, BTOpUYHAsT U TpPETHYHAs CTPYKTYpbl OEJIKOB.
KauecTBeHHbIE peakiiny Ha OEIKU.

JemoHcTpauuu. PacTtBOpUMOCTH  yIJIEBOJOB B BOJE U DTAHOIE.
KauecTBeHHble peakuyu Ha TII0K03y. O0pa3ibl aMUHOKHUCIIOT.

JlaGoparopHble ombIThl. CBOWCTBA TIIOKO3bl. KauecTBeHHas peakius Ha

rimoko3y. OmpeneneHre Kpaxmajia B MPOAYKTaX NUTaHUs. LIBeTHBIE peaKiuu
O€EJIKOB.

KontponbHas pabora Ne 4 mo Teme «A30TcojepKaime OHOJIOTHYECKH

AKTHUBHBIC OPTraHUYCCKHEC BCUICCTBA.



TEMA 7. BBICOKOMOJIEKYJISAPHBIE COEIMHEHUA (4 Y1)

[lonsiTME O BBICOKOMOJEKYJSPHBIX BemecTBax. [lonumepuszanuss
IIOJINKOHJICHCALIASl KaK METO/BI CO3JaHus IIOJINMEPOB.

Onactomepsl. [IpupoaHbiii 1 cuHTETHYECKUI Kaydyk. Comoaumepu3anus.
CoBpeMeHHbIE  IUIACTUKUA  (HOJMATWUJICH,  MOJMIPONMIIEH,  MOJIMCTUPOII,
HNOJMBUHWIXJIOPHUA, (TOpoIuiacT, MOJUITHWIEHTEpedTanaT, axpui-OyTaaueH-
CTUPOJIBHBIM IIACTHK, MOIUKApOOHaThl). IIpupoaHble 1 CHHTETUYECKHE BOJIOKHA
(0030p).

JleMOHCTpanuuu. O06pa3upl IIJJACTUKOB. Komnexuus BOJIOKOH.
[TonukoHEHC AN ATUIICHTIIMKOJIS C Tepe(TaaeBOi KUCIOTOM.

.Ha6ODaTODHBIC OoIbIThl. OTHOIIIGHHNE CUHTETUUYECKUX BOJIOKOH K pacTBOpamM

KHUCJIOT U MIEJIOYEH.

[IpakTHUueckas pa60Ta Ne 10. Pacno3naBaHue IJIaCTUKOB.

ITpakTtnueckas padbora Ne 11. PacriosHaBaHue BOJIOKOH.

11 KIIACC

TEMA 1. CTPOEHUE ATOMA. XUMHNYECKAS CBA3b (8 Y)

Crpoenue atoma. Hyxknuael. M3orombl. Tunbel paanioakTUBHOTO pacnaja.
Tepmosinepnbiii  cuHTte3. llomydyeHne HOBBIX 3JIEMEHTOB. SInepHbBIE peakuuw.
CtpoeHue »dJEKTPOHHBIX 000JI04eKk aTtoMmoB. lIpeacTaBieHne O KBaHTOBOM
Mexanuke. KBanToBeie uncnma. ATtomHble  opOutamu. Pammyc  aroma.
DJIEKTPOOTPULIATETBLHOCT.

XuMu4deckast CBA3b. Buapl xmMudeckod cBsi3d. KoBaJiIecHTHasI CBS3b U €€
XapaKTepUCTUKHU (JIMHA CBSI3H, MOJSIPHOCTD, NOJISIPU3YEMOCTh, KPATHOCTh CBSI3H).
HNonHas cBsa3b. MeTtaiumnyeckast CBs3b.

Crtpoenune TBepabix Tten. Kpucrammueckune u amopdHble Tena. TUms
KPUCTAJUTMYECKUX peLIEeTOK METAJUIOB 151 VMOHHBIX COEIMHECHUMU.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BonoponHas cB3b.

Hemonctpanuu. Kpucrammueckue pemerku. Moaenu MoieKy.



TEMA 2. OCHOBHBIE 3AKOHOMEPHOCTU ITPOTEKAHUSA
XUMHWYECKHX PEAKIIAM (27 Y)

TeroBoit  »pdext xXuMuUyYecKoM  peakuuu. IJHIOTEPMUYECKHE U
’K30TepMHUUecKkrue peakuuu. 3akoH [ecca. Temmora o0pa3oBaHus BellecTBa.
Oueprus cBszu. [lonstue 06 suTanbnuu. [lonsitue 06 suTponuu. Bropoii 3akoH
TepMoAUHaMHUKU. OHeprus [ubbca u  KpuTepun  CaMONPOU3BOJIBLHOCTU
XAMHUYECKOU pEaKInu.

CkopocTh XMMHUYECKMX pPEaKIMil H €€ 3aBUCHUMOCTb OT IPUPOJbI
pEarupyommx BENIECTB, KOHUEHTPAIMM pPEArceHTOB, TEMIIEpATypbl, HaJIUYUA
KaTalnu3aropa, IUIOMAAW IIOBEPXHOCTM  pPEArupyoIIUX  BEHIECTB. 3aKOH
nerctBytonux Macc. [Ipasmwino Bant-I'odda. [lonsitue 06 sHepruu akTUBAIUU U
00 sHepreTuyeckoMm mnpoduiie peakiuu. ['OMOTEHHBIM U TeTePOreHHBIN KaTaius.
[Ipumepsl KaTaIUTUYECKUX ITPOLECCOB B TEXHUKE M B JKUBBIX OpraHU3Max.
depMeHTHI KaKk OMOJIOTUYECKUE KaTaIU3aTOPHI.

OOparumble peakiuu. Xumuueckoe paBHoBecue. [Ipunuun Jle Illatense.
Koncranta paBHOBecus. PaBHOBecue B pactBopax. KOHCTaHTHI auccouanuu.
Pacuer pH pactBOpoB cuipHbIX KHCJIOT u menodet. [IpoumssBenenune
PacTBOPUMOCTH.

Psan  axtuBHOCcTM MetaiuioB. [loHsATHE O CTaHAAPTHOM 3JIEKTPOLHOM
MIOTEHIHUAJIE U AIEKTPOABMKYILIECH CHJIE peakUnd. XUMAYECKUE UCTOYHHUKHU TOKa:
raJlbBAHUYECKUE AJIIEMEHTHI, aKKYMYJISTOPbI U TOILUIUBHBIE 3JIEMEHTHI. DJIEKTPOIU3
pacIUIaBOB M BOAHBIX PACTBOPOB AJIEKTPOJIIMTOB. 3AKOHBI 3JIEKTPOJIN3A.

JleMOHCTpauuu. OK30TEPMUYECKHME M DHAOTEPMUUECKUE XHUMHUYECKHUE
peakunu. TernoBble SBJIEHUS NPU PACTBOPEHUU CEPHOM KHCJIOTHI U AMMHAYHOMN
CEMUTPBL. 3aBUCUMOCTh CKOPOCTM PEAKIMU OT NPUPOJbI BEUIECTB Ha IpPUMEPE
B3aUMOJCUCTBUS PACTBOPOB PA3IMYHBIX KHUCIOT OJMHAKOBOM KOHLIEHTPALUHU C
OJIMHAKOBBIMH KyCOYKaMmu (rpaHyJiaMH) [IMHKAa U OJUHAKOBBIX KYCOYKOB Pa3HbBIX
METa/UIOB  (MarHus, IMHKa, >KeJe3a) C PacTBOPOM  COJISTHOM  KHUCIIOTBHI.
B3aumopeiicTBie pacTBOPOB CEPHON KUCIIOTHI C pacCTBOpaMH THOCYNb(ara HATPHUs

pa3IMYHOM KOHLIEHTpaluu U TeMmrepaTyphl. PasnoxeHue mnepokcuja BOIOpOJa C



MOMOILbIO HEOPIaHUYECKUX KAaTaIU3aTOPOB U MPUPOJHBIX 0OBEKTOB, COAEPIKAILIUX
Karajasy.

JIaGoparopHbie onbIThl. DAKTOPHI, BIUSIOIINE HA B3aUMOJEICTBIE MeTalla
C pacTtBopamu KucHOT. CMEIIeHHEe XMMUYECKOTO PABHOBECHS MPU YBEIHMYECHHH
KOHLIEHTpAalMy PEAarcHTOB U NMPOAYKTOB. KaTaauTuueckoe pa3ioKeHNUe MEPOKCHIa
BOJOpOJA

[TpakTuyeckas padora Ne 1. CKOpoCTh XUMHUUYECKOU pEaKIIUH.

[Ipaktuueckas pabora Ne 2. Xumudeckoe paBHOBECHE.

KontposbHas padora Ne 1. Teopernyeckne OCHOBBI XUMUMU.

TEMA 3. HEMETAJLJIBI (19 9)

Knaccudukanus HeoOpraHMYeCKHX BEHIECTB. OJJIEMEHThl METaulbl |
HEMETAJUJIbI U UX TOJI0KeHUE B [leproanueckon cucTteme.

[Tonydyenue, pusnveckue U XUMUYECKHE CBOMCTBA (Peakluu ¢ METaUIaMU U
HEMETaJUIaMH, BOCCTAaHOBJICHHE OKCUIOB U coJieit). [mapuael. TormuBHbIE
AJIEMEHTHI.

[asorensl. OOmas xapakTepucTHKa MNOArpynmnbl. Dusnmdeckue CBONWCTBA
MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTA H3MEHEHUSI OKHUCIUTEIBbHOW AKTHUBHOCTH
TaJIOTEHOB B COOTBETCTBHM C HMX TMOJOXEHHWEM B MEPUOAMYECKON TabuIe.
[Topsimok BBITECHEHMSI TaJOTEHOB W3 PacTBOPOB rajoreHusoB. OcoOeHHOCTH
xuMuu ¢ropa. Xjaop — MOJTyUYeHHE B MPOMBIIIUICHHOCTH U JJa0OpaTOpUU, peaKkiuu
C MeTaJUlaMM U HeMeTaulaMu. B3aumopjencTBue Xjaopa ¢ BOLOM M pacTBOpamMu
menovyeid. KucinopojaHele COeIMHEHUs] XJopa. [ MOOXJIOpUTHI, XJIOpaT U
nepxJiopaThl Kak TUMHWYHBIE OKUCTUTENTU. OCOOCHHOCTHM XMMHUHM Opoma W HOja.
KauecTtBeHHas peakuus Ha WOA. ['aloOreHOBOIOPOABI — MOIYyYEHUE, KUCIOTHBIE U
BOCCTAaHOBUTENbHBIE cBoWcTBa. ConsiHas KuclIoTa W ee conu. KaudecTBeHHbIE
PEaKINU Ha TajJOT€HU-UOHBI.

DJIeMEHTBI MOATPYIIIBI KUCIOPOa.

DJeMEeHTBI MOATPYIIbI KUciaopoaa. O01Ias XxapakTepucTUKa MOATrPYIIIIbI.

@duznyeckre CBOWCTBA MNPOCTBIX BemecTB. O30H Kak auIOTpOIHAas

MO,Z[I/I(I)I/IKaHI/ISI KHCJI0poaa. HOJIY‘I@HPIG o30Ha. O30H Kak okuciauTelb. [lo3uTnBHAS



Y HEeraThBHas pPoJib 030HA B OKpyxarowei cpene. CpaBHEHUE CBOMICTB 030HA U
Kuciopona. Boga u nepokcua BOJopoaa Kak BOAOPOJHBIE COEAMHEHUS KUCIOPOa
— CcpaBHEHHE CBOMCTB. llepokcur Bogopoaa Kak OKHCIHUTENb U BOCCTAHOBUTENb.
[Iepoxcuabl METAILIIOB.

Cepa. Amnorponusi cepbl. PU3NUECKME M XHWMHYECKHE CBOWCTBA CEPBI
(B3auMOJIEHCTBHE C METAJJIAMHU, KUCJIOPOIOM, BOJIOPOIOM, PACTBOPAMHU IEI0YEH,
KucioTaMuokuciaurensiMu).  CepoBOJOpOJT —  MOJYy4YEHUE, KHUCIOTHBIE U
BOccTaHOBUTENbHbIE cBoMcTBA. Cynbhuasl. CepHUCTBIA ra3 KakK KHUCIOTHBIN
okcujl. OKHUCIUTENbHBIE W BOCCTAaHOBUTEJbHBIE CBOWCTBA CEPHUCTOTO Tasa.
[lonmyyeHne cepHHUCTOro raza B IMPOMBINUIEHHOCTH W Jaboparopuu. CepHHUCTas
kuciora u ee comu. Cepsblii  anruapupa. CepHas kuciora. (CBoMCTBa
KOHLEHTPUPOBAHHOW M pa30aBiieHHOM  cepHOM  Kuciaotel.  [lelicTBue
KOHIICHTPUPOBAHHON CEpHOM KHCIOTHI Ha caxap, METaUlbl, HEMETaJUIbl,
cyiabuasl. TepMmuueckass yCTOMYMBOCTH Cylib(aroB. KauecTBeHHas peakius Ha
CEPHYIO KHCJIOTY U €€ coyii. ThocepHast KUCIIOTa U THOCYJIb(aThI.

A30T ®W €ro COCIWHEHMSA. OJIEMEHThl MOArpymmbl a3oTta. OOmas
XapaKTepUCTUKA NMOArpymbl. Pu3ndeckre CBOMCTBA NPOCTHIX BemecTB. CTpoeHne
MOJIEKYJIbI a30Ta. Ousznueckue u XumMuyeckue cBorcTna a3zora. [loyyenue a3ora B
OPOMBIIIIEHHOCTH M Jaboparopun. HutTpuasl. AMMuHak — €ro moiydeHHe,
dbuznyeckre U XUMUYecKkue cBocTBa. OCHOBHBIE CBOMCTBA BOJHBIX PacTBOPOB
ammuaka. Conu ammonus. [loBeneHue coneil aMMOHUS TPU HarpeBaHUu. AMMHAK
KaKk BoccTaHoOBHUTeNb. [IpumeHenue ammuaka. OKcUabl a30Ta, UX MOJy4YEHUE U
coiictBa. Oxcua aszora (l). Oxwucinenume okxcuma aszora (1) kuciopogom.
Jumepuzarust okcuaa azota (IV). Asorucrast kucioTa u ee coiau. HUTpUTHI Kak
OKHUCJIUTENIM U BOCCTAHOBUTENU. A30THAsI KUCIOTa — (PU3NYECKUE U XUMHYECKUE
CBOICTBA, noiaydyeHrue. OTHOLIEHNE a30THOW KHUCIOTHI K METAJNIaM M HEMETaJlJIaM.
3aBUCUMOCTh TPOAYKTAa BOCCTAaHOBJICHHS a30THOM KHCIIOTBI OT aKTHUBHOCTHU
MeTasula U KOHLEHTpAuu KUCIOThl. TepMuueckass ycTOWYMBOCTh HUTPATOB.

docop u ero coenunenusi. Amnorpomnus pocopa. XuMUIECKUE CBOWCTBA

dochopa (peakuuum C KHUCIOPOJIOM, TajoreHaMu, METaUlaMU, CJOXHBIMU



BEIIECTBAMH-OKUCIUTEISAMY, Imesodamu). [lomydenne n mpumenenue ¢ocdopa.
®docdopusiit anruapua. OprodocopHas u MeradhochopHasi KUCIOTHl U UX COJIH.
KauectBennas peakuus Ha oprodocdarsl. Paznoxenue oprohochopHOM KUCIOTHI.
[Tupodochopuas xkucinora wu mnupodocdarel. Dochuasr. Dochun. XTopuIb!
dochopa. Oxcun pochopa (I11), pochopucras kuciaora u ee conu.

VYrnepoa. Amnotponust yriepoaa. CpaBHeHUE CTPOEHUSI U CBOMCTB rpadura
u anmaza. DynuepeH Kak HoBas MoJieKyJsipHas ¢dopma yriepona. ['paden kax
MOHOCIION rpaduTa. YTiaepoJiHble HAaHOTPYOKU. YTO0Jb. AKTUBUPOBAHHBIN YTOJIb.
AncopOuusa. Xumuueckue cpoiictBa yriia. Kapouasl. ['maponus kapOuja kampuus
U KapOupa amoMuHug. KapOuapl mepexoAHbIX METauIOB KaK CBEPXIIPOYHBIE
matepuanbl. Okcunbl yriaepoja. OOpa3oBaHWE yrapHoro rasa MpH HEMOJIHOM
CrOpaHUU yIJIsl. YTOJIb M yTapHBIM ra3 KaKk BOCCTAHOBHUTENMW. Peakuust yrapHOro
rasa c pacriaBamu Imienodeil. Cunte3 GopMHaToB U OKCAJIaTOB. YTJIEKUCIBINA Ta3.
VYronbHas kuciora u ee coiu. [loBeneHue cpeHUX W KHUCIBIX KapOOHATOB IMPHU
HarpeBaHUH.

Kpwmenuii. CBoiicTBa mpocToro BeulecTBa. Peakunn ¢ XJaopoM, KUCIOPOIOM,
pacTtBopaMu mienodeii. OKcHI KpeMHUST B NPUPOAE M TeXHUKE. KpemHueBbie
KHCJIOTBI U uX conu. ['maponns cummkatoB. CuinaH — BOAOPOJHOE COEIUHEHHE
KPEMHUSL.

Bop. Okcup 60opa. bopHas kuciora u ee conu. bypa.

Hemonctpanuu. ["'openue Bogopoaa. Ilonydenne xmopa (OnbIT B IPOOUPKE).
OnbiTel ¢ OpomMHO#M BOJON. OKHUCIUTENIbHBIE CBONCTBA pacTBOpa THUIIOXJIOPUTA
Hatpus. [1naBnenue cepsl. ['opeHue cepsl B kuciiopoae. Bzaumonerncraue xenesa ¢
cepoit. ['openue cepoBomopona. Ocaxnenue cynbpuaoB. CBOWCTBA CEPHUCTOTO
raza. JleMcTBHUE KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTBI Ha MEIb M caxapo3y.
PactBopenne ammmaka B Boje. (OCHOBHBIE CBOMCTBAa pacTBOpa aMMHaka.
Kartanutuueckoe okuciaeHne ammuaka. Ilomgyduenume oxcupa aszota (II) m ero
OKHCJICHHE Ha Bo3ayxe. JleficTBrUe a30THOM KUCIOTHI Ha Meb. ['openue gocdopa B
kucnopone. IIpeBpamenue kpacHoro ¢ocdopa B Oenblii W €ro CBEUYCHHE B

temHoTe. B3aumopeiicteue dhochopHoro anruapuaa ¢ Bogoi. O6pasimsl rpadura,



anmasa, KpemHus. l'opeHue yrapHoro rasa. TylleHME IUIaMEHH YIVIEKHCIIBIM
ra3oM. Pasznmoxxenue mpamopa.

.HaGODaTODHBIe OIIBITHI. HOJ'IyLICHI/Ie XJiopa W HU3YYCHHC Cro CBOMCTB.

O3HaKOMJICHHE CO CBOMCTBAMHM XJIOPCOJAEpXkaIux oToenuBareneil. KadecTBenHas
peakuus Ha rajgoreHuA-uoHbl. CBoicTBa OpoMa, mona U ux cojeil. Pasznoxxenue
nepokcuaa Bojgopoaa. OKHUCIeHHE NOAUI-MOHOB MEPOKCUIOM BOJIOPOJA B KUCION
cpene. M3ydyeHune CBOWCTB CEpPHOM KHUCIOTBI M €€ cojed. M3yueHnue CBOMCTB
BOJHOTO pacTBOpa ammuaka. CBoiicTBa coneil aMmmonus. KauecTBeHHast peakuus
Ha (ocdar-uon. KauecTBeHHass peakuuss Ha KapOoHaT-MOH. PaznoxxkeHue
rupokapOoHara HaTpus. McnbITaHue pacTBOpa CUJIMKaTa HaTpUs WHIUKATOPOM.

O3HaKOMIJICHHE C O6p213]_IaMH IMPUPOAHBIX CHIINKATOB.

[IpakTuyeckas padora Ne 3. TlonyyeHnue Boopoa.

[IpakTudeckas pabdora Ne 4. IlomyyeHue XJIOpoBOAOpOAa M COJSHOM

KHCJIOTHI.

[Ipaktuyeckas pabora Ne 5. [TonyyeHne aMMuaka U K3y4€HHUE €ro0 CBOWCTB.

[Ipaktuueckas padota Ne 6. [TonyueHue yriaekuciioro rasa.

[Ipaktuueckas padora Ne 7. BrInojiHEHHE 3KCHEPUMEHTAIBHBIX 33]a4 IO

Teme «HemeTaiiey.
KonTposbsHasg padora Ne 2 o reme «Hemeramiby.

TEMA 4. METAJIJIBI (20 Y)

O6mmit 0630p 27IeMEeHTOB — MeTauioB. CBOMCTBAa MPOCTHIX BEIIECTB-
METAJLJIOB. Merammuueckue KPUCTALINYECKHUE PELIETKMU. Cnnassl.
XapakTepucTuka HauOojiee HU3BECTHBIX CIUIaBOB. [losiydeHue M NpUMEHEHUE
METaJIOB.

[Ilenounbie MeTaIBl — OOIIAsl XapaKTEPUCTHUKA TMOATPYIIbI, XapaKTepHbIS
peakiuu Hatpus U Kanus. CBOKWCTBA MIETOYHBIX MeTAIIOB. [lomyueHne menoyHbIx
MetaiioB. Coja U ekl HaTp — BaKHEWIIME COeNUHEHUsl HaTpus. bepuiuid,
MarHui, IeJIOYHO3EMEIbHbIE METaUIBl. Maruuii W KalblIMid, HuX o0mas
XapaKkTEepUCTHKA HA OCHOBE NOJIOKEHHUs B Ilepuoanueckon cucrteme 35eMeHToB /l.

N. MengeneeBa u crpoeHusi aromoB. [lonyuenue, (u3myeckue M XUMHUYECKUE



CBOMCTBA, MPUMEHEHWE MArHUS, KaJbI[Us U HX COCAUHEHUH. AMQPOTEPHOCTH
oKcuaa M Tuapokcuaa oepusuivs. JKeCcTKOCTh BOABI M CIIOCOOBI €€ YCTPAHEHHS.
Oxkpacka rmIaMeHy COJIIMU IIEJOYHBIX U IETOYHO3EMENbHBIX METAJIIOB.

Amtomunuii. PacpoctpaneHHOCTh B mpupoze, GU3NYecKue U XUMUYECKUE
CBOMCTBa (OTHOILIEHUE K KUCJIOPOJIY, TaJloreHaM, pacTBOpaM KUCIOT U IIEI0YeH,
amomMoTepmusi). AMGOTEpPHOCTh OKcHAa W Trujapokcuaa amtoMunus. Conu
amomMuHusa. [lomHOoe pasiokKeHWe BOJOW COJNEH aTIOMUHHS CO  CIIAOBIMH
JIBYXOCHOBHBIMU KHUCJIOTaMHU. AJIIOMUHATBl B TBEPAOM BHJIE M B pPacTBOpE.
[Ipumenenue amomunusg. CoequHEHHs aJTIOMUHUS B HUBIIMX  CTENEHAX
OKHUCJIEHHUS.

OnoBo u cBuHen. Pu3znyueckre M XUMHUYECKHE CBONCTBa (peakuuud ¢
KHCTIopoJioM, Kkuciotamu), mnpumeHenue. Comu onoa () w cunama (I1).
CBUHILIOBBIN aKKyMYJISITOP.

Meramibel  moGounbix — moarpymnn.  (OcoOEHHOCTH  CTPOEHHUS ~ aTOMOB
NepPEXOAHBIX METAIIOB.

Xpom. @usnyeckue CBOWCTBA, XWMHUYECKHE CBOMCTBA (OTHOIICHHE K
BOASHOMY Mapy, KHCIOPOIYy, XJOpYy, pacTBopaM Kuciaor). HW3meHeHue
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX M KHUCJIOTHO- OCHOBHBIX CBOMCTB OKCHUIOB U
THAPOKCUIIOB XpOMa C POCTOM CTENEHU OKHCIeHus. AmdOoTepHbIe CBOMCTBa
okcuna u rugapokcuna xpoma(lll). Oxucnenue coneit xpoma(lll) B xpomartsr.
B3anmHble nepexoabl XpOMAaTOB UM AUXPOMATOB. XPOMAThl M JUXPOMAThl Kak
OKHUCJIUTEIIN.

Mapraneny — ¢u3Myeckue M XUMHUYECKHE CBOMCTBa (OTHOIICHHE K
KHCJIOPOY, XJIOpy, pacTBopaMm kucioT). Okcua mapranna (IV) kak OKUCIUTENb U
katanm3arop. [lepmaHranaT kanus kak okuciautenb. Manranar (V1) kamus u ero
CBONCTBA.

Kenezo. Haxoxnenwe B mnpupoje. 3HAUYCHHE >JKejle3a JJisi OpraHu3zMma
yenoBeka. dusnueckue CcBoOWMCTBa kene3a. CriaBel JKeje3a €  yIJIEPOJOM.
XUMUYECKHE CBOMCTBA keje3a (B3aMMOJICHCTBUE C KUCIOPOJOM, XJIOPOM, CEPOH,

yrieM, KHCIO0TaMH, pacTBOpaMH COHCﬁ). CpaBHCHI/Ie KHCJIIOTHO-OCHOBHBIX H



OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ CBOMCTB  rujapokcuma kene3a (II) wu
ruapokcuaa xene3a (I11). Comm xenesza (1) u xemeza (l1). Metonsr mepeBoa
cosneii xene3a (I1) B comu xene3a (I11) u ob6patHo. OKHCIUTEIBHBIC CBOWCTBA
coequHeHui kene3a (I11) B peaknusx ¢ BOCCTAaHOBHTEISAMHU (HOIMIOM, MEJBIO).
[{nanugHBIe KOMITICKCHI Jkesie3a. KauecTBeHHbIe peakinu Ha WoHbl xkene3a (I1) u
(1),

Mens. Haxoxnenne B mpupone. PHU3MyYecKMe M XMMHYECKHME CBOMCTBA
(B3aUMOJIEHCTBUE C KHUCIOPOAOM, XJIOPOM, CEPOM, KHUCIOTAMH-OKUCIUTEIISIMH).
Commu memu (I1). Mennbrit kynopoc. Ammuakatel Meau (1) u meau (I1). [Tomydenne
okcuya meau () BoccranoBnenuem ruapokcuaa meau (1) riroxo3oii.

Cepebpo. dusnyeckue U XMMHUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHUE C CEPOI,
XJIOPOM, KUCJIOTaMHU-OKUCIUTENsAMH). OcaxkaeHue oKcuaa cepedpa npu IeUCTBUU
HIEJIOYH Ha COJIM cepedpa.

AMMHakaTel cepebpa Kak okuciauTenu. KauecTBeHHasl peakis Ha HOHBI
cepeopa.

301510T0. PU3NYECKUE U XUMHYECKHUE CBOMCTBA (B3aUMOAECHCTBHUE C XJIOPOM,
«1apckoi Bojkoi». CriocoObl BBIICICHUS 30J10Ta U3 30JJ0TOHOCHOM MOPO/IBI.

[Munk. @u3Mueckue W XHUMHYECKHE CBOMCTBAa (B3aUMOJICUCTBHE C
rajoreHamMH, KHUCJIOPOAOM, CEpOH, pacTBOpaMH KHUCIOT H©  LIEJIOYEH).
AMGOTEpHOCTh OKCU/Ia U TUAPOKCUIA ITUHKA.

Pryts. IIpencraBnenne o CBOMCTBAaX PTYTH U €€ COCIUHEHUSX.

Hemounctpanuu. Kommekinusa wmetawioB. Koiekius MHUHEpaJOB W PyA.
Komnexuus «Amomunnit». Komeknus «2Kee3o u ero cruiaBel». B3anMoaelicTBue
HaTpus ¢ Boaod. OkpamiMBaHWe IUIAMEHHM  COJSIMA  IIEJOYHBIX U
IIeIOYHO3EeMEJILbHBIX METalIoB. B3auMoaencTtBue kaibliusg ¢ Bojaou. IlnaBiaeHue
amroMHUHUS. B3auMoieicTBHE allfOMAHUA CO MIEI0YbI0. B3auMoaencreue xpoma ¢
COJISTHOM KMCIIOTOM Oe3 moctyma Boszayxa. Ocaxaenue ruapokcuaa xpoma (1) u
OKHCJIGHHE €ro TEepOKCHUJIOM BOJOpoja. B3aumHbIE mepexojbl XpoOMaTroB U

auxpoMaToB. PaznmokeHne auxpomara amMMoHus. AmtoMortepmus. OcaxieHue



ruapokcuaa xenesa (111) u okucnenue ero Ha Bo3ayxe. Boinenenne cepedpa U3 ero
COJIEN JEUCTBUEM ME]IH.

.HaGODaTODHLIe OIIBITHI. OKpaHII/IBaHI/Ie IIJTaMCHHN COCAMHCHUAMHN HICJIOYHBIX

MeTaioB. (O3HaKOMJIGHHE C MUHEpajaMd W BaXXHEHIIUMU COEIUHECHUSIMU
IIEJ0OYHBIX  MeTaioB. (CBOMCTBA  COCAWHEHUHM  INEJOYHBIX  METAJIJIOB.
OkpamuBaHu€ TUIAMEHM COJISIMM  IIEJIOYHO3EMENIbHBIX MeTauioB. (CBoMCTBa
Marams 1 ero coenuHeHnii. CBoMcTBa coeqWHEHUH Kajablns. JKeCTKOCTH BOJBI.
B3aumojieiicTBre alFOMUHMS ¢ KHCJIOTaMH U IesiodamMu. AM@oTepHbIie CBOICTBA
rujipokcuga amoMuHus. CBONCTBaA 0JIOBAa, CBUHIIA U UX coeAuHEeHU. CBOMCTBA
cosei xpoma. CBOMCTBa MapraHua M €ro coeauHeHuiu. M3ydenume muHepanoB
kese3a. ColicTBa xene3a. KauecTBeHHBbIE peakliMu Ha MOHBI kene3a. [lomydyeHue
okcuga meau (1). CoiicTBa Meau, ee CIIaBOB U coequHeHuii. CBOMCTBA IIMHKA U
€ro COCIUHCHUI.

[IpakTuyeckas pabora Ne 8. IlomydeHuwe TOpbKOH COJMU (CEMHBOIHOIO

cyab(dara MarHus).

[Ipaktuueckas padota Ne 9. [TonyueHnue anroMOKaIuEBbIX KBACIIOB.

[IpakTndeckas padora Ne 10. BeimonHeHHe 3KCNEpUMEHTANBHBIX 3aad 110

Teme «MeTajuibl TIaBHBIX MOATPYIII.

[TpakTudeckas padora Ne 11. [Toaydenune meaHOTO KyIopoca.

[Tpaktryeckas padora Ne 12. [TomydeHue xene3HOro Kymopoca.

[TpakTudeckas padora Ne 13. BrimosHeHHE 3KCIIEPUMEHTANBHBIX 33j]1a4 I10

TeMe «MeTaTbl TOOOYHBIX MTOATPYIII.
KonTpossHasg pabora Ne 3 o teme «MeTaib».

TEMA 5. XUMHNYECKASA TEXHOJIOTUA (7 Y)

OCHOBHBIC TPUHIUIIBI XUMHUYECKON TEeXHOIOTHHU. [Ipom3BOACTBO CEpHOI
KHCIIOThI KOHTAaKTHBIM criocoOoMm. XummusM mporiecca. Chipbe sl MPOU3BOJICTBA
CEpPHOM KUCIIOTHI. TexHOoIornueckass cxema npouecca, poLecchl ¥ anmnaparsl.

[TpousBocTBO aMMmuaka. XuMu3M mpouecca. OnpeneneHue OnTUMaIbHbIX
YCIOBUM MpOBEAEHUsS peakuuu. [IpuHIMN UUPKYISIUUM W €ro peanu3auus B

TEXHOJOTMYECKOU CXEME.



Meramnyprua. Yepnas wmetamnyprus. JloMeHHbId mpouecc  (ChIpbe,
YCTPOMCTBO JOMEHHOW TMe4YM, XUMHU3M Tmpouecca). [IpousBoacTtBo cranu B
KHCIIOPOJHOM KOHBEPTEPE U B AJIEKTPOIICYaxX.

Oprannueckuii cuHte3. CHHTE3bl Ha OCHOBE CHHTE3-Taza. IIpons3BoacTBO
MeTaHoJa. DKOJIOTUs ¥ MpobJieMa OXpaHbl OKPYKaIOLIEH cpeibl. 3eJIeHast XUMUsl.

JIeMOHCTpalluu. CLIpI)e HJIsL IIPOU3BOACTBA CCpHOﬁ KHCJIOTBI. MOI[GJ'IB

kunsiiero ciost. XKenesnast pyna. OOpasiibl CIIaBOB Keje3a.
TEMA 6. XUMMUA B BbITY U HA CJIYKBE OBIIIECTBA (21 Y)

Xumust muiy. Kupsbl, O€sIKH, YriieBoibl, BATaMUHBI. [TuneBbie 100aBKu, X
Kiaccudukanua.  3anpelieHHble W pa3pelleHHble  MUILEBbIE  JOOABKU.
JlexapcTBeHHblE cpenctBa. Kpacku u nurmeHTsl. [IpyMHIMIBL  OKpamvBaHUs
TKaHeil. Xumusg B cTpouTenbcTBe. Llement, OeroH. CTEKIo0 U KepamHKa.
TpaiuIMOHHBIE U COBPEMEHHBIE Kepamuueckue martepuaisl. CBepXnpoBonsmas
Kepamuka. beiToBas xumwus. OrOenuBamomne CpeacTBa. XHUMHS B CEIBCKOM
xo3aucTBe. HMHcektnimasl W nectuumabl. CpeacTBa  3aluThl  PaCTEHUU.
Penennentel. OcoOEHHOCTH COBPEMEHHOM HayKu. MeToJoJorusi Hay4dyHOTro
uccinenosanus. [Ipodeccusa xumuka. Maremaruueckast XuMHs.

[Touck xumuyeckoit napopmarmu. Pabora ¢ 6azamu JaHHBIX.

Hemonctpanuu. [lumessie kpacutenu. Kpamenuwe tkaneit. OtOenuBaHue

Tkanel. Kepamuueckue marepuansl. [[BeTHbie cTekna. Komnekuus «TormnmmBo u
€ro BUJIBD).

JlabGopaTopHble ONbITEL. 3HAKOMCTBO C MOIOUIUMHU CPEJICTBAMU. 3HAKOMCTBO

c orOenuBatrouuMu  cpeAactBamu. Kiew. 3HAKOMCTBO C  MUHEpaJIbHBIMU

yIOOpEHUSIMU U U3yUEHUE X CBOMCTB.

KonTtposarHas pabota Ne 4. Utorosast KOHTpoJIbHas padoTa.
TECTUPOBAHUE B ®OPMATE EI'D (9 Y)
PE3EPBHOE BPEMH (1 Y)



TemaTnueckoe miannposanue 10 kiaace
(YyriryOJieHHBIH YPOBeHb) 3 4 B HeJeJII0

Ne
ypoka Tema ypoka KoJu-Bo yacos
n\i
Tema 1. IloBTOopenue u yriayoJenne 3Hanmnii (18 u)
1 ATOMBI, MOJIEKYJIbI, BELIECTBA 1
2 Crtpoenue aToma. 1
3 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMHYECKUX 1
anemenToB JI. 1. MenaeneeBa
4 XuMuyeckas CBSI3b. 1
5 KoBanenTtHas cBs3b, €€ CBOMCTBa 1
6 ArperatHble COCTOSTHHS 1
7 Pacu€rel 10 ypaBHEHUSAM XUMUYECKUX PEAKLUN 1
8 ["a3oBbIe 3aKOHBI. 1
9 Penienue 3a1a4 Ha ra30Bbl€ 3aKOHbI 1
10 Knaccudukanus xumuaeckux peakuuid. OKHCIUTEIbHO- 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU
11 Bakneiimune Ki1accbl HEOpraHMYECKUX BEIECTB. Peakiiuu HOHHOTO 1
oOMeHa.
12 KomouHbie pacTBOpsI 1
13-14 | T'apponu3 comneit 2
15 KoMIuiekcHble coeuHeHNs 1
16 [TpakTrueckas padota Ne 1 BeimosiHeHHE SKCIEPUMEHTAIBHBIX 337144 1
1o Teme «PeakinoHHas ciocoOHOCTh BEIIECTB B PACTBOPAX).
17 O60061eHne «OCHOBBI XUMHI» 1
18 KonTponbnas padora Ne 1 mo reme «OCHOBBI XUMUU. 1
Tema 2. OcHOBHbIE NOHSTUSA Oprannyeckoi xumum (13 u)
19 [IpenmMer u 3HaueHue oprannyeckol xumuu. [IpuunHbl MHOrO0OOpasus 1
OpPraHUYECKUX COEANHEHUN
20 DIEKTPOHHOE CTPOEHUE M XUMUYECKHE CBSI3U aToMa yriiepoja 1
21 CrpyKkTypHas Teopus OpraHMuecKUX coequHeHn. CTpyKTypHas 1
U30MEPHUSI
22 IIpocTpaHcTBEHHAs N30MEPHS 1
23 DneKTpoHHBIE A3PPEKTH B MOJIEKYJIaX OPraHMYECKUX COSAMHEHHI 1
24 OCHOBHBIE KJIaCChl OPraHUYECKUX COEAUHEHUH. ['oMoIornueckue 1
psABI
25 HomeHnkitatypa opraHn4eckux CoeuHEHUN 1
26 OcobeHHOCTH M KiIacCH(PUKalLKs OPTaHUYECKUX PeaKIIni 1
27 OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B OPraHMYECKOW XUMUH 1
28 CocraBieHre ypaBHEHUN OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN 1
C y4acTHEM OPraHHMYECKUX COCTUHEHHI.
29 Pacdets! o hopmynam U ypaBHEHHUSIM peaKIuit 1
30 O6o06matoriee MOBTOpeHUE 1o TeMe: « TeopeTuyeckiue OCHOBBI 1
OpPraHUYECKON XUMUU
31 Kontponbras padota Ne 2. TeopeTudeckue 0OCHOBBI OpraHUUYECKON 1

XUMHW




Tema 3. YrueBoaopoasbl (25 4)

32 Anxanbsl. CTpoeHne, HOMEHKJIATypa, M30Mepusi, PU3NIEeCKHUe CBONCTBA 1
33 Peakumu paukaibHOTO 3aMEIIECHUS. 1
34 [TonyyeHue u npUMEHEHNE ANKAHOB 1
35 [ukmoaakaHbI. 1
36 Ankenbsl. CTpoeHHE, HOMEHKIIATYypa, U3oMepusi, PU3nuecKre CBOMCTBA 1
37 Peakiuu anekTporIIbHOTO IPUCOCTUHECHHMS. 1
38 [TonyyeHnne u mpuMEHEHUE AITKEHOB 1
39 [IpakTrueckas padota 2. [TomydeHue u CBOMCTBA dTUIICHA. 1
40 AJKa/IMeHBI. 1
41 Peaknuu monmmmepuzanumu. 1
42 Anxunbsl. CTpoeHue, HOMEHKJIATypa, U30Mepusi, PU3NIEcKue CBOHCTBA 1
43 Peakumu 21eKTpoUITBHOTO ¥ HYKICO(DHIEHOTO MPUCOCTUHEHHUS. 1
44 [TonydeHnue u nmpuMeHEeHNE aTKUHOB 1
45 I'enetnyeckas cBsi3b MEXAY AM(PATUIECKUMU YTIIEBOAOPOIAMHU. 1
46 Apomartudeckue yriaeBoaopoasl. CrTpoeHue OEH30JIBHOTO KOJbIIA, 1
HOMEHKJIAaTypa, u30Mepusi, GU3NYECKUE CBOMCTBA apEHOB
47 Peakiuu amekTporIIbHOTO 3aMEIICHHMS. 1
48 [IpaBuia opueHTaIK 3aMECTUTENCH B PEaKIUAX 3aMEIICHUS. 1
49 [Tonmy4yenne u mpuMEHEHUE apEHOB. 1
50 [Ipaktrueckas padota 3. CoiicTBa 6eH30I1a. 1
o1 [IpuponHple WCTOUYHUKH  yrieBomoponoB. Hedts, ra3, yroib. 1
[lepBuuHas nepepaboTKa yriaeBOIOPOAHOTO CHIPhS
52 I'my6okas nepepabotka HedTH.Kpekunr, puhopmMuHr 1
53 ['eneTrueckas CBsI3b MY Pa3IMYHBIMU KJIACCAMH YTIIEBOJIOPOJIOB. 1
54 ["asioreHONpPON3BOIHEIE YTIIEBOIOPOIOB. 1
55 O6o01maroiee MOBTOPEHHE 110 TEME: «Y TIIEBOIOPOIBIY. 1
56 KonrtposnbHast pabora Ne 2. YriaeBogopoms!. 1
Tema 4. Kuciopoacoaep:xkamue opranndeckue coeTuHeHust
(19 v)
57 CnupTsl 1
58 XUMHYecKre CBOMCTBA U Mojdy4yeHue cnuptoB. [IpocTeie adupsl 1
59 MHOTr0aTOMHBIE CIIHUPTHI. 1
60 ITpakTryeckas pabora 4. CnupThl 1
61 DEHOITBI. 1
62 Pemrenue 3a1a4 1 BBITOTHEHHUE YITPAKHEHHH. 1
63 KapOoHunpHBIE COeTMHEHHS: HOMEHKIIATYpa, H30MEPHsl, PEaKIHH 1
IPUCOETUHEHUS
64 Peakiun HykiI€0pMIHBHOTO MPUCOSTUHEHUS. 1
65 XUMHUYECKHE CBOMCTBA U METOJIbI MTONyYeHHS KapOOHUIIBHBIX 1
COETUHEHUN
66 [IpakTudeckast pabota 5. AnbIETHAbI K KETOHBI 1
70 KapOoHOBBIE KUCIIOTHI 1
67 [TpakTrueckas padota 6. KapOoHOBBIE KUCTOTHI 1
68 OyHKIIMOHATBHBIE TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. 1
69 Pemenwue 3amau
70 [Tpaktrueckas padota 7. [lomydeHue GpyKTOBBIX 23DUPOB U 1

CaMOJIEIbHBIX JYXOB




71 MHoroo6pa3ue KapOOHOBBIX KHUCIIOT 1

72 Pemrenue 3a1a4y v BBINOJHEHUE YIIPAKHEHHUH 1

73 O6o06maromuii ypok mo teme: «Kuciaopoconepkaiiue OpraHndecKue 1
COCIMHEHUS

74 Kontponbras padota Ne3. Kucinopoacoaepkaiye opraHnuecKue 1
COCIMHEHMUSL.

Tema 5. A30T- 1 cepocoep:kanue coequuenus (6 1)

75 AMUHBI 1

76 ApomaTH4eCKHe aMUHBI. 1

77 ['ereponmkimyeckue coeuHeHus. LIlecTHUIeHHBIC TETEPOIUKITBL. 1

78 [TpakTrueckas padota Ne 9. Perenue skcriepuMeHTaNbHBIX 33]1a4 110 1
TeMe: «A30TCOJepKAIIe OPTaHUYECKHIE BEIIECTBAY

79 O6o06matonee MOBTOPEHUE TI0 TeME: «A30T- B CepOoCoAepKaIIre 1
OpPTraHUYECKUE BEIECTBA»

80 KonTpomnbnas padota Ne4. A30T- 1 cepocoiepiKaiinue COSAMHCHHS. 1

Tema 6. BuoJsiornyecku aKkTuBHbIe BemecTBa (17 1)

81 OO01as xapakTepucTUKa yTiIeBOI0B. 1

82 CrtpoeHre MOHOCAaxapuI0B. JIMHEWHbIC U IUKITUYECKUE CTPYKTYPHI.

83 XUMUYECKUE CBOWCTBA MOHOCAXAPHUIOB. 1

84 Jlucaxapuipl. 1

85 [Tonmmcaxapusr. 1

86 [IpakTuueckas pabota 8. CBOHCTBA TTTIOKO3bI, CaXapo3bl U Kpaxmaia 1

87 Kupsr u macna. 1

88 [IpakTuueckas pabota 9. [lonyueHue MpuIa MIEIOYHBIM OMBLICHUEM 1
KHUPOB

89 AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE COSIMHEHMS. 1

90 [MenTunpl. benku 1

91 ITpaktuyeckas padora 10. benku u ux cBoiicTa 1

92 CTpyKTypa HYKJIIEHHOBBIX KACIOT 1

93 Bronornveckast posib HyKJIEHHOBBIX KHUCIIOT 1

94 O6o0maroiiee MOBTOpEeHUE 10 TeMe: «bruoIornueckn akTUBHBIC 1
OpPraHUYeCKUe BEIECTBA»

95 [IpakTruyeckas pabota 11. B3auMocBs3p Mexay Ki1accamu 1
OpPraHUYeCKUX BEUIECTB

96 ITpakTryeckas padora 12. KauecTBeHHOE ompejienieHne OpraHmyeckux 1
BEIIECTB

97 KonrtponbHas pabora Ne 5. Buojgornuecky akTHUBHbIE BEIIECTBA 1

Tema 7. BoicokoMoJieKyIsipHbIe coequHenus (4 1) 1

98 [Tonnmepst 1

99 [TomumepHBIE MaTepUaTbI 1

100 | Ilpaktuueckas paborta Ne 13. Paco3HaBaHME BOJIOKOH U IJIACTUKOB. 1

101 O606mmenue «Ilomumepsn» 1

102 | Peseps 1




TemaTnueckoe mianuposanue 11 kiaace
(YriryOJieHHBIH YPOBeHb) 3 4 B HeJeJII0

Ne i/m Tema ypoka KoJ1-Bo yacos
Tema 1. Ctpoenne atoma. Xumudeckas cBsi3b (8 4)
1 SBneHne paIMoOaKTUBHOCTH. 1
2 DnexTpoH B aToMe. Jlyalin3m XapakTepUuCTUK JIEKTPOHA. 1
3 DNEeKTPOHHBIE 000JIOYKH MHOT03JICKTPOHHBIX aTOMOB. 1
4 DJEeKTPOHHBIE KOH(PHUTypaIi aTOMOB. 1
S) KoBasieHTHas CBSA3b U CTPOCHUE MOJIEKYI. 1
6 CtpoeHue TBEpABIX TEIl. 1
7 MexMOoIeKyIspHble B3aUMOICHCTBHS 1
8 KonTponbnas padora Ne 1. Ctpoenue atoma. XumMuieckast CBsi3b 1
Tema 2. OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUA XUMHYECKUX
peaknuii u cocTosinue BemecTBa (27 4)
9 Temmoroii a3 ekt xumudecknx peakmuii. 3akox ['ecca 1
10 OHtponus. Bropoii 3aKk0H TepMOJUHAMUKH. 1
11 Oueprusa ['m66ca u KpuTeprun caMONPOU3BOIIEHOCTH XUMHUYECKHUX 1
peakuuii
12 Pemenue 3a1a4 mo TepMOXUMUYECKUM YPaBHEHUSIM. 1
13 CKOpOCTh XMMHYECKOU peakiuu. 3aKOH JEeHCTBYIOIINX MacC 1
14 3aBUCUMOCTb CKOPOCTH PEaKLUU OT TEMIEPATyphbl 1
15 Karanus. Karanuzaropsl. 1
16 ITpakTruyeckas padora 1. CKOpOCTh XMMUYECKOMN peaKIiHu. 1
17 Xumunyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS. 1
18 Honnoe npousBeneHue Boasl. BogopoaHbiii mokazaTenb 1
19 XUMUYECKOE PABHOBECHE B PACTBOPAX. 1
20 [IpakTuueckast pabota 2. XuMHU4ECKOE paBHOBECHE. 1
21 Kucnots! u ocnoBanus no Appennycy, bpéacreny u JIptoucy. 1
22 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH. 1
23 OKHCANTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU C YUACTHEM COCTUHEHUI 1
Maprasia, Xpoma.
24 OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU C YJaCTHEM a30THOH M 1
CepHOM KHCIIOT, MEPOKCHIA BOJOPOIA.
25 CpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIIBHON aKTHBHOCTH 1
pa3IMYHBIX BEIIECTB.
26 OKHUCIUTENFHO-BOCCTAHOBUTENIEHBIE PEAKIINU C YIaCTHEM 1
OpPraHUYeCKUX BEILIECTB.
27 [ToHsITHE O CTAHAAPTHOM DJIEKTPOJHOM MOTEHIIUATE U 1
AJIEKTPOJBIKYIIEH CUIIE PEAKIIUH.
28 CocrapiieHe ypaBHEHUH 3JICKTPOJIN3a PACIIIABOB H PACTBOPOB. 1
29 KommiiekcHbie coequHeHusl. 1
30 XUMUYECKUE CBOWCTBA KOMIUICKCHBIX COSIMHCHH. 1
31 I'eHeTn4eckas CBA3b OCHOBHBIX KJIACCOB HEOPTraHUYECKUX 1
COCTUHEHUM.
32 I'eneTnueckas CBsI3b OCHOBHBIX KJIACCOB OPTraHUYECKUX COCAMHEHHIA. 1
33 OCHOBBI KOJIJIOUTHOM XUMHH. 1




34 O6o0maroriee MOBTOpeHHE 1Mo TeMe: «TeopeTHniecKre OCHOBBI 1
XUMUN)
35 Kontponbnas padora Ne 2. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHS 1
XUMHYECKHUX PEAKIH U COCTOSIHHE BEIECTBA
Tema 3. Hemeraninl (19 4)
36 Krnaccudukanus npocTsix BemecTB. Bomopoa 1
37 [Tpaktuyeckas padora 3. Iloxydyenue Bogoposa. 1
38 l"anmorensi. 1
39 CoenuHEeHHUs C TOJIOKUTENILHON CTETIEHBIO OKHUCIICHHUS TaJIOT€HOB. 1
40 [TpakTudeckas pabota 4. [lomyueHue XJI0poBOOPOIA U COSTHON 1
KHCJIOTBI.
41 DneMEHTHI OATPYIIIBI KUCIOPOA. 1
42 CoenuHeHus cepsl 1
43 Pemenue 3a1a4 v BHITIOJIHEHUE YITPAKHEHUHT 1
44 DneMeHThI NOArPYIIIbI a30Ta 1
45 CoenuHeHus a3oTa. 1
46 [IpakTrueckas padota 5. [lonyyeHue amMuaka U H3y4€HHE €T0 1
CBOMCTB.
47 Coenunenus hocdopa 1
48 Heopranuueckue coequuenus yrieposa. 1
49 [IpakTuueckas padota 6. [lonmydeHue yriekuciaoro rasa. 1
50 Oprannueckue COeIMHEHUS YTIIepoa. 1
51 CoenuHeHust KpEMHUS 1
52 Oo6o0maromiee moBTOpeHue 1o Teme: «HemeTamb 1
53 [IpakTuueckas pabota 7. BeimoiaHeHne SKCIIEpPUMEHTaIbHBIX 3a7a4 10 1
teme «Hemerams.
54 Kontponbnas padota Ne 3. Hemetans 1
Tema 4. Metasisbl (20 4)
55 CBoiicTBa 1 METO/IbI MOTYyYEHUS METAIIOB. CIIIaBbI. 1
56 OO1m1ast XxapaKTepUCTHKA LIETOYHBIX METAJIIOB. 1
o7 O6mas xapakrepucTuka 3aemMeHToB || rpynmsl. 1
58 XecTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHHUSI. 1
59 [Tpaktrueckas padota 8. [lomydeHue roppkoi coyu (CEMUBOHOTO 1
cynb(ara MarHus).
60 CoenuHeHus aTtOMUHMS. 1
61 IIpakTuyeckas padora 9. [lonydyeHue amoMOKaTUEeBBIX KBACIIOB. 1
62 Penrenue 3a1a4 v BBITOTHEHHUE YITPAXKHEHUN 1
63 [Ipaktuyeckas pabora 10. BbimomHeHHE 3KCIIEPUMEHTAIBHBIX 3a]ad 1
Mo TeMe «MeTaJuTbl TJIABHBIX ITOATPYIII.
64 OOm1ast XapaKTEepUCTHKA MEPEXOTHBIX METAILIOB. 1
65 CoeMHEHUS XpoMma. 1
66 Mapranery 1
67 XKerneso u ero coenHEHMs. 1
68 Menp. Cepebpo. 3omoto. [uHK. 1
69 [TpakTuueckas padora 11. [Tonyderrne MeaHOTO KyIiopoca. 1
70 [IpakTrueckas padota 12. [lomydenue xeae3HOro Kymopoca. 1
71 Pemenue 3a1ay u BBIOJIHEHUE YIIPOKHEHHUHN 1
72 [TpakTrueckas pabdota 13. BeimoaHeHHE 3KCIIEpUMEHTATBHBIX 3a]1a4 1

1o Teme «MeTaJlIbl TOOOYHBIX TOATPYIII.




73 O6o0mmaroriee MOBTOPEHHE MO TeMe «MeTallTbl» 1
74 Konrponsnas padora Ne 4. MeTtabl. 1
Tema 5. Xumnueckas texnosiorus (7 4)

75 Hayunple pUHIMIIBI OpraHU3aH XUMUYECKOTO TIPOU3BOJICTBA

76 [Tpon3BOACTBO CEPHON KHCIOTHI 1
77 [Tpou3BoacTBO amMmMuaka 1
78 [Tpon3BoaCTBO YyTryHa 1
79 [TpousBoCcTBO cTanm 1
80 [IpoMbIITIEHHBIN OpPraHUYECKUN CUHTES 1
81 XHUMHYECKOE 3arps3HEHUE OKPYIKAIOIICH CPEIbI. 1

Tema 6. Xumus B ObITy M Ha ciayx0be odmectBa (21 4)

82 XUMUS IUIIA

83 JlexapcTBEHHBIE CpelICTBA 1
84 Kocmernueckue u mapdroMepHbie cpeacTBa. beiToBas Xumus 1
85 [IurmMeHTs! ¥ Kpacku 1
86 [TpakTuueckas pabora 14. Kpamenue TkaHei. 1
87 XHUMHS B CTPOUTEIBCTBE. XUMHUSI B CEIBCKOM XO35IICTBE 1
88 [IpakTuyeckas padora 15. OnpeneneHrne MUHEPAIBHBIX YI0OPSHU. 1
89 Heoprannueckue marepuaibl 1
90 Oco6eHHOCTH COBPEMEHHON HayKu. MeTo1010THsl HAyYHOT'O 1

uccnenoBanus. VICTOYHUKHM XUMUYECKOH HH(OpMAaIiH

91 O6o0maroiee moBTopenue 3a Kype 11 kmacca 1
92 KonTponbnas padota Ne 5. ToroBast KOHTpoJsibHast padoTa. 1
93 Tectuposanme B popmare EI'D 1
94 TectupoBanue B popmare EI'D 1
95 TectupoBanue B popmare EI'D 1
96 Tectuposanue B popmare EI'D 1
97 TectupoBanue B popmare EI'D 1
98 TectupoBanue B popmare EI'D 1
99 Tectuposanme B popmare EI'D 1
100 TectupoBanue B popmare EI'D 1
101 TectupoBanue B popmare EI'D 1
102 PesepBHOE Bpems 1
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