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HosicHuTebHASA 3aNMCKa
Pabouas mporpamma mo mpeamery «Xumus» (10-11 kmacc) cocraBieHa B COOTBETCTBUU C
HOPMAaTUBHBIMH JJOKYMEHTaMHU:

*  ®enepanbHbiii 3akoH «O06 0oO6pazoBanuu B POy ot 29.12.2012 1.

* @epaepanbHbIi KOMIOHEHT TOCYJapCTBEHHOTO cTaHaapra oOmiero obOpas3oBaHus (c
n3MeHeHussMu B pea. [Ipukaszo MunoO6pHayku Poccun ot 03.06.2008 N 164, ot 31.08.2009
N 320, ot 19.10.2009 N 427, ot 10.11.2011 N 2643, ot 24.01.2012 N 39, ot 31.01.2012 N
69, ot 23.06.2015 N 609, ot 07.06.2017 N 506)

* IlpumepHas ocHoBHas oOpa3zoBaTelbHas @porpamMma cpeaHero oOuiero o0Opa3oBaHUS,
onoOpeHHas penieHneM (eaepaabHOro y4eOHO-METOIUYECKOT0 OOBETUHEHHS IO OO0IIeMy
obpazoBanwuto (mpotokon oT 28 utoHs 2016 1. Ne 2/16-3)

* [lpuka3z MwunuctepcrBa obpazoBanusi U Hayku Poccuiickoii @eneparuu ot 31.12.2015 Ne
1578«0 BHeceHMM UW3MEHEHUU B (QeAepalibHblil TOCylapCTBEHHBIH 00pa30BaTeIbHBIN
CTaHAapT cpexHero obmiero oOpa3oBaHUS, YTBEPXKIACHHBIM MpPHKa3oM MHHHCTEPCTBA
oOpa3oBanus 1 Hayku Poccuiickoii @enepanuu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan
B Muntocte Poccuu 09.02.2016 Ne 41020).

* OcHoBHas oOpa3oBaTelibHas Iporpamma cpeanero oomero odpasoanuss MAOY rumHazuu
No 26 r. Tomcka.

*  CaHHUTapHO-3MUAEMHUOIOTHUECKUE paBuUIIa u HOPMATHUBBI
CanlluH 2.4.2.2821-10 "CaHuTapHO-3NHIEMHUOIOTUYECKUE TpeOOBaHMUS K YCIOBUSM U
opraHm3aliii  o0ydeHUss B O0O0IIe0Opa3oBaTeIbHBIX OpraHm3ausax’ (C W3MEHEHUSMH U
JOTIOJTHEHUSIMH ).

» IIpuka3 MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit @enepaunu ot 17.05.2012r. Ne
413 «OO0 yTBEepX JCHUUM U BBEICHUM B JCUCTBUE (eAepabHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNpHOrO CTaHIApTa CPEAHET0 001Iero 0Opa3oBaHUM.

Henbio peanuzanmu padodeid 00pa3oBaTeJbHONH NMPOrpaMMbl CpelHero oo0mero o0pasoBaHus
o npeaMeTy «XUMHUST SBIACTCS. PACKpPBITh BEAYHIUC UACU U OTACJIBHBIC IMOJIOKCHHA, BAXKHBIX B
[IO3HABATEIIBHOM U MUPOBO33PEHYECKOM OTHOIIEHHUHU: 3aBUCUMOCTh CBOMCTB BEILECTB OT COCTaBa U
CTPOCHUSA, O6yCJ'IOBJ'ICHHOCTB MPUMCHCHUA BCUICCTB HUX CBOﬁCTBaMH; MaTCpruaIbHOC CAWHCTBO
HEOPraHWYECKUX W OPraHMYECKUX BEIIECTB; BO3pAacTalOllas poOJIb XHUMHUU B CO3JaHUM HOBBIX
JIEKapCTB U MaTEPHUAJIOB, B 3KOHOMHHU ChIPbsI, OXpaHe OKPYXKarolle cpenbl.

I'naBHBIMH 3aa49aMu peanun3anvu nporpaMmmabl sABJIAIOTCA:

e oceoumsp cucmemwvl 3Hanuil 0 (PYHIAMEHTAIBHBIX 3aKOHAX, TEOPHsX, (pakTax XuUMUU
HEOOXOUMBIX /ISl TOHUMaHUS Hay4YHOU KapTHHBI MUDA;

e p6nademp yMeHUAMU XAPAKTEPU30BaTh BEILECTBA, MAaTE€pHAbl U XUMHUYECKHE PEaKLuHy,
BBINOJIHATH J1a00paTOpHbIE SKCHEPUMEHTHI; MPOU3BOJUTH PACUEThl 10 XUMHUYECKUM (opmynaMm u
YpaBHEHUSIM; OCYILECTBIATh MOMCK XWMHUYECKOW HH(OpPMalMuM U OLIEHHWBATh €€ JIOCTOBEPHOCTH;
OPHEHTUPOBATHCS M MPUHUMATH PELICHUS B IPOOJIEMHBIX CUTYaIHX;

® pazeums T03HABATEIIbHbIE WHTEPECHI, HUHTEUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
MpOLIECCE CaMOCTOSATENBHOIO MPUOOPETEHUSI XUMHYECKUX 3HAHUM C UCMOJIb30BAaHUEM Pa3IUYHBIX
MCTOYHUKOB MH(pOpMAlMH, B MPOLECCe U3yYeHUsS XUMHUYECKOW HayKd U €€ BKJIaJa B TEeXHUUYECKHil
MIPOrPeCC [UBUIIN3ALNH, CIOKHBIX U MPOTUBOPEUMBBIX IIyTE€H Pa3BUTHS HJEH, TEOPUN M KOHUEIIUN
COBPEMEHHON XUMUHU;

e gocnumams y0exicOeHHOCmy B TOM, YTO XUMHS — MOIIHBII MHCTPYMEHT BO3JECHCTBUS Ha
OKPYKaIOIYI0 Cpelly, U YyBCTBO OTBETCTBEHHOCTH 3a INPUMEHEHUE TOITYYCHHBIX 3HAHUM U YMECHMU
MO3UTUBHOM pOJIM XHUMHHM B KH3HH COBPEMEHHOTO OOIECTBAa, HEOOXOIMMOCTH XHMUYECKH
I'PaMOTHOT'O OTHOILLIEHUS K CBOEMY 370POBBIO M OKPYXKaIOLIEH cpene;

® NPUMEHAMb NOJIYUEHHbIE 3HAHUA U YMEHUA ]I 0€30IIaCHOTO MCIOJIb30BaHMs BEUIECTB U
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MarepuajoB B OBITY, CEIbCKOM XO3SICTBE M Ha IMPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/ad B
MOBCEIHEBHON KU3HHU, MPENyNpexKIeHUs SBICHUN, HAHOCSAIIMX BpeA 370POBbI0 4YEJIOBEKAa H
OKpyXarolei cpene, MPOBEACHUE HCCIEI0BATENBCKUX PadOT, CO3HATENBHOTO BBHIOOpA MpodeccHid,
CBSI3aHHOU C XUMHUEH.

Pabouas mnporpamma mo mpenmery «Xumus» obecriedeHa YMK «Xumms». 10-11 kimace
M:«/Ipoda» Astop: O.C. I'abpuensH.

JlaHHBI KOMIUIEKC HalleJeH Ha JOCTH)KEHUE PEe3yJIbTaTOB OCBOCHHUS MpeaAMeTa « XUMUs» Ha
JUYHOCTHOM, METAIlpeIMETHOM U MPEAMETHOM YPOBHSX, peau3yeT OCHOBHbIE uaen deaepanbHOro
rOCy/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CpeAHero oO0mero oOpa3oBaHUs, B HEM
VUUTBHIBAIOTCS OCHOBHBIE HJE€M M TMOJIOKEHHS] MPOrpaMMbl pa3BUTUA U (POpPMHUPOBAHUS
YHHUBEPCAIBHBIX YUeOHBIX AeHCTBUI Asi cpeqHero odmiero oopasoBanus. Janusiii YMK nomHocThIO
OTBEUAeT CTaHAAapTaM, YTBEPKICHHbIM MuHHCTEpCTBOM oOpa3oBanuss u Hayku P®D. On
PEKOMEH/IOBAaH MHHHCTEPCTBOM B KaueCTBE YUYEOHHKOB JJIsi JIOOBIX THUIIOB 0OOIIE00pa30oBaTEIbHBIX
yUpEKIEHUI U BXOIUT B (pefiepaabHblii epedyeHb Y4eOHUKOB, PEKOMEHI0BAHHBIX K HCIOIb30BAHUIO
B CPEIIHUX IIKOJIAX.

WuTerpaTuBHas KoMneTeHUUs (GOPMUPYETCS B YCIOBHUSIX B3aUMOBIHUSHUS HECKOJIBKUX MTPEIMETOB:
¢du3nKa, OMOJIOTHS, MAaTEeMATHKA.

Ha u3yuenue npeamera «Xumusi» B 10-11 kimaccax yueOHbIM TiIaHoM MAQOY rumHazum Ne 26
r. ToMcka OTBOAUTCS:

10 xmacc — 68 yacoB B rojf, 2 4aca B HELAEIIO

11 xnacc — 68 yacoB B rof, 2 yaca B HEAEIIO

|. Ilnanupyemble pe3yIbTaThl 0CBOEHHUSI Y1eOHOI'0O NpeAMeTa.

Conepxanme paboueld mporpammsl 1o mnpeamery «Xumusi» (10-11 kmaccel) HampaBieHO Ha
JIOCTH)KEHHE  IUIAHUPYEMBIX  pe3yJbTaToOB  OCBOEHHUS  OOY4YalOIIMMHUCABCEX  KOMIIOHEHTOB,
COCTABIISIIOLINX COJIEPKATENFHYI0O OCHOBY OCHOBHOW O0pa3oBaTelIbHON MPOTPaMMBI CPETHETO
o011ero oopazoBaHusl.

[ImanupyeMble pe3yinbTaThl ONMUPAIOTCS HAa BEAYIIUE IEJIEBbIE YCTAaHOBKH, OTpaXKAOIINE
OCHOBHOM BKJIaJ] paboueit mporpaMMsbl B pa3BUTHE TUYHOCTU O0YYAIOIIUXCSl, X CIIOCOOHOCTEH.

B cTpykType miaHupyeMsbIX pe3yJIbTaTOB BBIAEISIOTCS CAEAYIOIIME IPYIIIbL:

1. JInuHOCTHBIE PE3YNIBTATHI.

2.MeranpeaMeTHbIE Pe3yabTaThl

3.IlpenMeTHBIE PE3yIbTaTHI.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4yarommxcs K cede, K CBOeMY 310POBbIO, K
NMO3HAHUIO ce0s:

—  OpHMeHTalMs OOydYaloIIMXCS Ha JOCTH)KEHHE JIMYHOTO CYACTbs, PEaTM3alii0 MO3UTHBHBIX
KN3HCHHBIX TIICPCICKTUB, HWHUIHUATHBHOCTb, KPCATUBHOCTHb, TOTOBHOCTH H CHOCOOHOCTH K
JMYHOCTHOMY CaMOOTpPeAETIeHNIO, CHOCOOHOCTh CTaBUTh LI€JH U CTPOUTH KU3HEHHBIE MJIaHbI;

— TOTOBHOCTh M CHOCOOHOCTH OOecrneyuTh cede U CBOMM OJIM3KHM JOCTOMHYIO KH3Hb B
IpoIecce CaMOCTOSTETbHON, TBOPUECKON U OTBETCTBEHHOM J1€ATEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTh OOYYalONIMXCS K OTCTAaMBAHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHsS, TOTOBHOCTb M CIIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO IMO3HUIHIO IO
OTHOIICHUIKD K O6HleCTBeHHO-HOJ'II/ITI/I'-IeCKI/IM COOBITHSIM IponuIoro M HACTOALNIETO Ha OCHOBC
OCO3HAHMS U OCMBICIIEHUS! HICTOPUH, TyXOBHBIX IIEHHOCTEH M JOCTH)KEHUH Halllel CTpaHsbl;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYalONIMXCS K CaMOPa3BUTHIO M CaMOBOCIHTAaHHUIO B
COOTBCTCTBUH C OGH.[G‘-ICJIOBG‘IGCKI/IMI/I OCHHOCTSAMU W HUACAIIAaMHU T'PAKAAHCKOI'O O6H.[CCTBa,
NOoTpeOHOCTh B (PU3MUYECKOM CaMOCOBEPILIEHCTBOBAHUM, 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOMN
ACATCIIBbHOCTBIO,



— TPUHATHE W pean3alus IEHHOCTEH 30pOBOro M 0e30MacHOro odpasa KHU3HH, OepexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U NCHUXOJOTUYECKOMY
310pPOBBIO;

—  HEeNpusTHE BPEIHBIX MPUBBIYECK: KYPEHUS, YIIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB.
JIn4HOCTHBIE Pe3yJIbTAThI B cpepe oTHOMIEeHNI 00yuarommxcs Kk Poccun kak k Poaune
(OTeuvecTBY):

—  poccuiickas UIACHTUYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCUMUCKOW HJIEHTUYHOCTH B
MOJIUKYJIbTYPHOM  COIMYME, UYBCTBO MPHUYACTHOCTH K HCTOPUKO-KYJIBTYpHOH  0OLIHOCTH
poccuiickoro Hapojaa u cynpde Poccum, maTpuoTH3M, TOTOBHOCTH K CIyKeHHIO OTE4YecTBy, €ro
3allHUTE;

—  YBaXEHHE K CBOEMY HapOJly, YyBCTBO OTBETCTBEHHOCTU mepea PoauHOM, ropioctu 3a CBOM
Kpaid, cBor PoauHy, mpoumioe M HacTosllee MHOTOHAalMOHAJIBHOrO Hapoaa Poccuu, yBaxkeHue K
rOCy/IapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, TiMH);

—  (opMUpOBaHHE YBaXXEHUS K PYCCKOMY SI3bIKYy KaK TOCYJapCTBEHHOMY S3bIKy Poccuiickoit
@enepanyu, SBISIOUIEMYCS OCHOBOM POCCHMCKOH HWACHTHYHOCTH U TJaBHBIM  (hakTOpoMm
HallMOHAJIBHOTO CaMOOIIPECIICHHUS;

— BOCIHTAaHUE YBAKEHMUS K KYJIbType, s3bIKaM, TpaaulUsIM H OObUasM HApOJOB,
npokuBaromux B Poccuiickoit @enepannu.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4al0IuXcs K 3aKOHY, FOCy1apcTBY U K
rpazkAaHCKOMY 001IeCTBY:

—  TIPaXJaHCTBEHHOCTb, TpaXJAHCKas IIO3ULMA AKTUBHOIO U OTBETCTBEHHOI'O WIEHA
pOCCUCKOro 00LIECTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE NpaBa U 00513aHHOCTH, YBaXKAIOILIErO
3aKOH ¥ [paBONOPSNOK, OCO3HAHHO IPUHUMAIOLIETO TPaJMLHAOHHBIE HALMOHAIBHBIE U
00IIIeYeNIOBeYECKIEe T'yMaHUCTUYECKHE M JIeMOKPATUYECKHE LEHHOCTH, TOTOBOTO K YYacTHUIO B
00IIIeCTBEHHOM JKM3HH,

—  TIpU3HAHHE HEOTYYXJAAEMOCTH OCHOBHBIX MpaB M CBOOOJ Ue€lIOBEKa, KOTOPbIE MPUHAAIEKAT
KaX/J0My OT pOXAEHHUS, TOTOBHOCTh K OCYIIECTBICHMIO COOCTBEHHBIX IpaB U cBoOOJ 0e3
HapylLIeHUs MpaB U CBOOOJ IPYrHX JIMI, TOTOBHOCTh OTCTauBaThb COOCTBEHHBIE IpaBa M CBOOObI
YeJI0BeKa W TpaXJaHMHA COIJIACHO OOIIENPHU3HAHHBIM IMPHUHLUIAM W HOPMaM MEXJIyHapOAHOTO
nmpaBa U B coorBercTBHUM ¢ KoHcrurymuen Poccuiickoi ®enepanny, npaBoBas M IMOJUTHYECKAs
IPaMOTHOCTB;

—  MHPOBO33PEHHME, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKu H
OOIIIECTBEHHON MpPAaKTUKHW, OCHOBAaHHOE Ha JHallore KyJIbTyp, a Takke pasIndHbIX (GopM
OOIIECTBEHHOI'O CO3HAHMsI, OCO3HAHHE CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

—  HHTEpUOpHU3aLUs LEHHOCTEH IEMOKPAaTUH U COLMAIBHON COJIUIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHHUIO OTHOLIEHUH B IPYIIIE WIM COLUAIBHON OpraHU3allNy;

— TOTOBHOCTh OOyYalOIUXCA K KOHCTPYKTMBHOMY YYacTHIO B TPUHATHM pEIICHHH,
3aTparvBalIIUX HUX IMpaBa W HHTEPECHl, B TOM YHCJIE B pPa3IMYHBIX (opmax oOIIEeCTBEHHON
caMOOpraHU3aIlH, CaMOYIpaBiIeHHs, OOIIECTBEHHO 3HAYUMOM JesITeIbHOCTH;

—  TPHUBEPKEHHOCTh HJESM HHTEpHAIMOHAJIN3Ma, JApYKObl, paBEHCTBAa, B3aWMOIOMOIIU
HapoJI0B; BOCIIUTAHUE YBAKUTEILHOTO OTHOLIEHUS K HALIMOHAJIbBHOMYIOCT

—  OMHCTBY JIIOJIeH, X YyBCTBAM, PEITUTHO3HBIM YOCXKICHUSM;

— TOTOBHOCTh OOYyYaroIIUXCS TPOTUBOCTOATH HICOJOTUU HKCTPEMHU3Ma, HAIMOHAIN3MA,
KceHo(hoOuH; KOppYNUUH; AUCKPUMHUHALMU 1O  COLUMAIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAIlMOHAJIbHBIM ITPU3HAKAM U IPYTUM HETATUBHBIM COLUAJIBHBIM SIBJICHUSIM.

JIn4HOCTHBIE Pe3yJIbTaThl B c(pepe OTHOMIEHUI 00YyYAKOIIMXCH C OKPY KA IIMMHU JIOAbMM:

— HPaABCTBEHHOE CO3HAHME U TMOBEJCHHE Ha OCHOBE YCBOCHHUsS OOIIEUYEIOBEUECKUX LIEHHOCTEMH,
TOJIEPAHTHOT'O CO3HAHMS U MOBEJEHUS B MOJUKYIBTYPHOM MHUpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTHU
IUaJor ¢ JAPYTUMH JIIOJbMH, JIOCTUTaTh B HEM B3aUMOIIOHMMAHUS, HAXOAWUTh OOIIME LEIH U
COTPYIHHUYATH Ul UX NOCTHKEHUS;

—  TPUHATHE T'YMAaHHCTUYECKHUX HEHHOCTEH, OCO3HAHHOE, YBAXXUTEIBHOE M J00pOXKeIaTeNbHOe
OTHOILICHHE K JPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PEHHUIO;



—  CHOCOOHOCTH K CONIEPEKUBAHUIO U (POPMHUPOBAHUE TTOZUTUBHOTO OTHOIICHHSI K JTIOASM, B TOM
qucie K JIMIAM C OrpaHMYEHHBIMH BO3MOXKHOCTSIMM 3/0pOBbS M HHBaIUAaM; OepexHoe,
OTBETCTBEHHOC M KOMIICTCHTHOE OTHOIICHUE K (PU3UYECKOMY H TICHUXOJIOTHYECKOMY 3JI0POBBIO
JPYTUX JIIOJIeH, YMEHUE OKa3bIBaTh IEPBYIO MOMOIIIb;

— (opMHUpOBaHHE BBIPAKEHHOW B TOBEJCHUM HPABCTBEHHOW TMO3WMIIMHM, B TOM YHUCIIC
CIOCOOHOCTH K CO3HATEIbHOMY BBIOOpPY J00pa, HPAaBCTBEHHOTO CO3HAHMS U MOBEACHUS Ha OCHOBE
YCBOEHUS 0O0IEYEIOBEUECKUX 1IEHHOCTEH M HPABCTBEHHBIX YYyBCTB (UE€CTH, J0JIra, CIIPABEIIMBOCTH,
MUJIOCEPIUS U IPYKETIOO0H);

—  pa3BUTHUE KOMIIETEHLUUUA COTPYAHUYECTBA CO CBEPCTHUKAMH, JIETbMH MIIAJIIETO BO3pacTa,
B3pPOCJIBIMH B 00pa30BaTeIbHOM, OOLIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BAaTeIbCKON, TPOEKTHOM 1
JIPYTUX BUAAX ACSITEIHLHOCTH.

JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOMIEHUH 00yYAIOIIUXCS K OKPYKAKIIEMY MUPY, KUBOI
Nnpupo/e, Xy10:KeCTBEHHOI KYJIbType:

—  MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTHU
HayKH, TOTOBHOCTh K HAYYHO-TEXHUYCCKOMY TBOPUYECTBY, BIIAJCHHE JOCTOBEPHOU MH(OpPMAIHCH O
MEPEIOBBIX JOCTUKEHHUSIX U OTKPBHITUAX MUPOBOM U OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HaHUSAX 00 YCTpOMCTBE MHpa 1 0OIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHHIO, B TOM 4HCIE caM0o00pa3oBaHUIO, Ha
MPOTSHDKEHUH BCEH JKM3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KAK YCIOBHUIO
yCIIeNTHOM MpodeccrnoHalbHOM 1 00IIeCTBEHHOM e TeIbHOCTH,

—  DKOJIOTHYECKasl KyJIbTypa, OEpeKHOE OTHOIICHUS K POAHOW 3emile, IPUPOTHBIM OOTaTcTBaM
Poccun u Mupa; NOHMMaHue BIMSHHUS COLMAIBHO-DKOHOMHUYECKHX IPOLIECCOB HAa COCTOSHUE
MIPUPOTHON U COIMAIBHON CPEJbl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPUPOJIHBIX PECYPCOB; YMEHHS U
HABBIKM DPa3yMHOTO MPUPOJONOIH30BAHUS, HETEPIUMOE OTHOIICHHE K JEHCTBUSM, MPUHOCSIIUM
BpEJI OKOJIOTHH; PUOOPETEHUE OTIBITa KOJIOTO-HAIIPABICHHOM JIEATEIIBHOCTH;

— DCTETUYECKOE OTHOLIEHUS K MHUPY, TOTOBHOCTH K JCTETUYECKOMY OOYCTPOMCTBY
cOoOCTBEHHOTO ObITA.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00yyaromuXxcsl K ceMbe U POAUTEISIM, B TOM
yucJie MOArOTOBKA K CeMeilHOM KU3HM:

—  OTBETCTBEHHOE OTHOIIEHHE K CO3[JaHHI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEN
CEeMEHHOM KU3HMU,

—  TIONIOKUTEBHBIA 00pa3 ceMbU, POAUTEIHCTBA (OTIIOBCTBA M MAaTEPUHCTBA), HHTEPUOPHU3ALIUS
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEM.

JInuHoCTHBIE Pe3yabTAThIB cepe OTHOLIEHHS 00yYaKOIIUXCS K TPYAY, B cepe cOUATBHO-
IKOHOMHMYECKHX OTHOIIECHUIA:

—  yBa)Xke€HHUE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCThH K 3alIIUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBIA BBIOOp Oymymied mpodeccuu Kak MyTh W CIOCO0 peaau3alri COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

— TOTOBHOCTh OOYyYaromuxcsi K TPYyAOBOM TPo(ecCHOHATBLHON NEATeTbHOCTH KakK K
BO3MOKHOCTM  y4acTUsi B pPEIICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYAapCTBEHHBIX,
oOIeHanOHAIBHBIX MTPOOIIEM;

—  TOTPeOHOCTh TPYAUTHCSA, YBOKEHHWE K TPYAy U JIOJASM TpyHAa, TPYAOBBIM JOCTHXKEHUSM,
T00pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHWE K pa3HbIM BHUJAM TPYAOBOU
JeSITeNIbHOCTH,

— TOTOBHOCTh K CaMOOOCITY)KMBaHWIO, BKJIIOYass OOyYEHHE ¥ BBIMOJHEHHUE JTOMAITHUX
00s13aHHOCTEH.

JIn4HOCTHBIE pe3yJIbTaThI B cepe Ppu3nueckoro, NCUX0I0ri4eCcKOro, COUAILHOI0 U
aKaJeMH4eCKOro 0J1aronoy4usi 00y4arommxcs:

—  (usnueckoe, SMONMOHATBHO-TICHXOJIOTHYECKOE, COIMATBHOE OJIaromoydne 00yJaronnxcs B
KU3ZHU o0pa3oBaTenbHOM OpraHHU3aINH, OIIyIIIEHUE JIeTbMHU 0e30macHOCTH u
TICUXO0JIOTHYEeCKOTOKOM(popTa, HHPOPMAIIMOHHON 0€30TTaCHOCTH.



MeramnpeaMeTHble pe3ysbTaThl OCBOEHMsI pabodel mporpaMmsl (PEryssTHBHbIE, 11O3HABaTEIbHbIC,
KOMMYHHMKATHUBHBIE):

1. PeryasiTuBHbIe YHHBepcaJbHble YueOHbIE HeiCTBHS
BbInyCKHUK HAYYHTCS:

—  CaMOCTOSITENIbHO ONpEAeNATh LIeNU, 3aaBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOXKHO
OTIPECIUTh, UYTO LIEJIh JTIOCTUTHYTA;

—  OILICHMBAaTh BO3MOJKHBIE TMOCJIEICTBUS JIOCTH)KEHHUS IOCTABJICHHOM WLENU B ACSITENbHOCTH,
COOCTBEHHOW JKM3HHM M JXU3HHU OKPYXKAIOUIMX IIOJEH, OCHOBBIBASCh HA COOOPAKEHUSAX ITHKU U
MOpaH;

— CTaBUTh U (QOPMYIUPOBATH COOCTBEHHBIC 3aJladyll B O0pa30BaTEIbHOU NEATEIHHOCTH U
KU3HEHHBIX CUTYaIUsX;

—  OIICHHMBATh PECYPCHI, B TOM YHCIIE BpeMsl U IPyrue HeMaTepruaabHbIe PECYpPChl, HEOOXOUMbIC
JUISL TOCTHYKEHUS TIOCTaBICHHOM 11eJIN;

— BBIOMpaTh TYTh JOCTHXKCHHS IIeJIM, IUIAHUPOBATh pEIICHWE IOCTABICHHBIX —3ajad,
ONTUMHU3HPYS MaTepHAlIbHbIE U HEMaTepHUAIbHBIE 3aTPaThI;

—  OpraHm30BBIBaTh AI(PPEKTUBHBI IMOUCK PECypCOB, HEOOXOIUMBIX JJISI JTOCTHXKCHUS
MIOCTABIICHHOW LIEJIH;

—  COIOCTABJISITH IOJIYYEHHBIN pe3ynbTatr AESITENbHOCTH C IOCTABICHHON 3apaHee LEbIO.

2. [lo3naBaTe/IbHbIC YHHBeEPCcAJIbHbIE YUueOHbIe el CTBUSA
BbInyCKHUK Hay4uTCH:

— HCKaTh M HAXOJUTh OOOOIIEHHBIE CIOCOOBI pelieHusl 3ajady, B TOM YHUCJE, OCYIIECTBISATH
pa3BepHyTbIi HMH(OPMAIMOHHBIH NOUCK W CTaBUTh HA €ro OCHOBE HOBble (yueOHblE U
[103HABaTEJIbHbIE) 33/1a4U;

— KpUTUYECKH OLEHMBATh M HUHTEPHPETHPOBATH HMH(POpPMAIMIO C Ppa3HbIX IO3ULMH,
pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUHS B HH()OPMALIMOHHBIX UCTOYHUKAX;

— HCIOJB30BAaTh pPa3iIUYHbIE MOJEIBHO-CXEMATHYECKUE CpPEACTBA I  IIPEICTaBICHUS
CYLIECTBEHHBIX CBSI3€i M OTHOIIEHUMH, a TakKe NMPOTUBOPEUUH, BBIABIEHHBIX B MH(OPMAIIMOHHBIX
HNCTOYHUKAX;

—  HaxXOJWThb M NPUBOJUTH KPUTHUECKHE APIyMEHThl B OTHOUIEHMM JAECUCTBUH M CYXKJIECHUN
IPYroro;, CIHOKOMHO U pPa3yMHO OTHOCUTbCA K KPUTHYECKMM 3aME€YaHHUSIM B OTHOILICHHUU
COOCTBEHHOTO CYKJIEHUSI, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOAMTH 32 paMKH Yy4yeOHOro MpeaMeTa M OCYLIECTBIATh LEJEeHANpPaBICHHbIH MOUCK
BO3MOXKHOCTEH /111 IIMPOKOI0 MEpEeHoca CPeCTB U CIOCOOOB EHCTBUS;

—  BBICTpauBaTh MHIUBHIYaJbHYIO 00pa30BaTENIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYEHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUYCHUS;

—  MEHATH U YACPKUBATh Pa3HbIE MO3UIMH B TIO3HABATEIBHON AESITEIBHOCTH.

3. KoMMyHHKaTHBHbIE YHUBePCAJIbHbIE YUeOHbIE el cTBUS
BbinmycKHUK Hay4nTCS:

—  OCYIIECTBIISITH JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHMKAMH, TaK M CO B3pPOCIBIMU (Kak
BHYTpH O0Opa30BaTEeNIbHOW OpraHu3alM, TaKk W 3a ee IpelelaMu), MoAOUpaTh MapTHEPOB IS
JIENIOBOM KOMMYHHKAIIUM HCXOJS M3 COOOpaKeHUM pe3yJbTaTUBHOCTH B3aMMOICHCTBHS, a He
JIMYHBIX CUMIIATHI;

—  TIPH OCYIIECTBJIECHUH IPYNIOBON pabOThI OBITh KaK PYKOBOAUTEIEM, TaK U WIEHOM KOMaHbI
B Pa3HBIX POJISIX (FeHepaTop Uael, KPUTHK, UCTIOTHUTENb, BHICTYNAIOLINMA, SKCIEPT U T.1.);

—  KOOPAMHHPOBaTh M BBHINOJIHATH pabOTy B YCIOBHUSX pEalbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOACHCTBUS;

—  Pa3BEPHYTO, JOTUYHO ¥ TOYHO M3JIAraTb CBOIO TOUYKY 3PEHHS C MCIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX ) SI3BIKOBBIX CPECTB;

—  pacrno3HaBaTh KOH()JIMKTOr€HHbIE CUTYyallMd U NPEAOTBPAIIATh KOH(IMKTHI O UX aKTUBHOU
¢da3pl, BBICTpaWBaTH JEJIOBYI0 M 00pa30BaTEbHYI0O KOMMYHHUKAIUIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYKICHHM.



IIpenmeTHble pe3yabTaThl

B pesynbrate usydeHus ydeOHOro mnpeamera «XHUMHS» Ha YpPOBHE CpPEAHEro OOLIero
o0Opa3oBaHMs:
BrinyckHuK Ha 02a30BOM yPOBHE HAYUMTCS:

pacKpbIBaTh Ha MPUMEPaxX PoJib XMMUU B POPMHUPOBAHUHU COBPEMEHHON HAYYHOU KapTHHBI MUPa U
B [IPAKTUYECKON AESITENbHOCTH YeJIOBEKa;

JEMOHCTPUPOBaTh Ha IMPUMEPAX B3aUMOCBSI3b MEXIY XUMHEHM U JIPYIrMMH €CTECTBEHHBIMU
HayKaMu;

pacKpbIBaTh Ha IMpUMepax IMOJI0KEHNS TEOpUU XUMudeckoro crpoenus A.M. bytieposa;

noHumarb Qusndeckuii cmbica Ilepuonnueckoro 3akona JI.M. MenneneeBa M Ha €ro OCHOBE
OOBSICHATh 3aBUCHUMOCTH CBONCTB XHUMHUYECKHX JJIEMEHTOB M OOpa30BaHHBIX WMH BEIIECTB OT
AEKTPOHHOT'O CTPOEHUS aTOMOB;

OOBSICHATH MPUYMHBI MHOT000pa3Msl BEIIECTB HA OCHOBE OOIIMX MPEACTAaBICHUN 00 UX COoCcTaBe U
CTPOCHHH;

MPUMEHTh IpaBWIa CHCTEMAaTUYECKOW MEXIYHApOJHOH HOMEHKJIATypbl Kak CpelacTBa
pa3iauyeHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIbI OpPraHMYECKHUX BEIECTB KaK HOCHUTENEH
nH(pOpMaLIUK O CTPOCHHUU BEILECTBA, €T0 CBOWCTBAX M MPUHAIJICKHOCTU K OIMpPEIEICHHOMY KJaccy
COCIMHEHU;

XapaKTepu30BaTh OPraHMYECKUE BEIIECTBA MO COCTaBy, CTPOCHHUIO M CBOWCTBaM, yCTaHABIUBATh
[IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]y JTaHHBIMU XapaKTEPUCTHUKAaMH BEILIECTBA;

MPUBOJUTH MIPUMEPHl XUMHUUECKHUX PEaKIUi, paCKPBIBAIOIINX XapaKTEPHBIE CBOMCTBA TUIIMYHBIX
MPEJCTaBUTENICH KIACCOB OPraHWYECKHX BEUIECTB C LENBbI0 MX HIACHTU(UKAIUN U OOBICHEHUS
o01acTy MPUMEHEHNUS;

IIPOrHO3UPOBATh BO3MOYKHOCTb NMPOTEKaHUSI XMMUYECKUX PEaKLUi HAa OCHOBE 3HAHMUN O THUIAX
XMUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

UCIOJb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XUMMUYECKUX CBOMCTBAaX BELIECTB /IS O€3011aCHOTO
MIPUMEHEHHUS B IPAKTUYECKON JESITEbHOCTH;

IPUBOANUTH MPUMEPHl MPAKTUYECKOTO HCIOJIBb30BAaHUS MPOAYKTOB IepepaboTku HedhTu u
MIPUPOJHOTO Ta3a, BBICOKOMOJEKYJISPHBIX COCTUHEHHM (ITOJIMATHIIEHA, CUHTETUYECKOrO Kayuyka,
alleTaTHOT'O BOJIOKHA);

MIPOBOJUTH ONBITHI 110 PACIIO3HABAHUIO OPraHMYECKUX BEIIECTB: INIMLEPHHA, YKCYCHON KUCIIOTHI,
HeNpeAeabHbIX JKHPOB, TJIIOKO3bI, Kpaxmaja, O€JIKOB — B COCTaBe MUILEBBIX MPOAYKTOB U
KOCMETHYECKHUX CPEJCTB;

BJaJIeTh MpaBWJIaMM U TpueMaMu Oe3omacHOil paboThl C XMMHUYECKMMH BEIECTBAMU U
1a00paTOPHBIM 000PYI0BAaHUEM;

YCTaHaBIMBAaTh 3aBUCUMOCTb CKOPOCTM XHUMHUYECKOW PEAKIUM M CMEIIEHUS XHMHUYECKOTO
paBHOBECHSI OT Pa3IUYHBIX (DAKTOPOB C IIENIbIO OMPENENICHUS ONTHUMAJIBHBIX YCIOBUHA MPOTEKAaHUs
XUMHUYECKHUX IIPOLIECCOB;

MPUBOJIUTH MPUMEPHI THUIPOIHN3a COJIEH B MOBCEAHEBHON KU3HU YEJIOBEKa;

MIPUBOIUTH PUMEPBI OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX peaxkuui B IpUpoJe,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEIEATEIIbHOCTH OPraHU3MOB;

MPUBOJUTh TPUMEPHl XUMHUYECKHX PEaKIMi, pPacKphIBAIOIIUX OOIIHEe XUMHYECKHE CBONCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

MIPOBOJIUTH pacyeThl Ha HAaXOXKICHHWE MOJIEKYJISApHOW (OpMYNbl YIIeBOAOpOJa IO IMPOIAYKTaM
CrOpaHHs U MO €ro OTHOCUTENbHOM IJIOTHOCTH W MAacCOBBIM JIOJISIM 3JI€MEHTOB, BXOJISIIMX B €r0
COCTaB;

BJIA/IETh MpaBUIaMU 0€30MaCHOr0 OOpalleHHsI C €IKUMH, TOPIOYUMHU U TOKCUYHBIMU BEILlECTBAMHU,
cpeacTBaMu ObITOBOW XMMUU;

OCYIIECTBIATh IMOMCK XHUMHUYECKOM uHPOpManuu MO Ha3BaHUSAM, UACHTU(HUKATOpaM,
CTPYKTYpPHBIM (DOpMYJIaM BEIIECTB;

KPUTHUYECKH OILICHUBATh M HHTEPIPETHPOBATh XMMHUUYECKYI0 HH(OpMalMio, colepKaiyrocs B
COOOIICHUSAX CPENCTB MaccoBOi MH(popMaruu, pecypcax MHTepHETa, HAYYHO-TIOMYJSPHBIX CTAThAX



C TOYKH 3pCHUA CCTGCTBGHHO-HaquOﬁ KOPPCKTHOCTH B LCIAX BLIABIICHUSA OIHI/IGO‘-IHBIX Cy)K,Z[eHI/II\/'I u
dhopmMupoBaHus COOCTBEHHOU MTO3UIINH;

NPEJCTAaBIATh MYTH pelmeHHs TJIO00ANbHBIX MpOoOJieM, CTOSAMIMX TMEpe YeJIOBEYECTBOM:
IKOJIOTUYECKUX, YHEPTETUUCCKUX, CBIPHEBBIX, U POJIb XUMHH B PEHICHUN ITUX MPOOIIEM.

BbInycKkHUK Ha 62a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCS:

UNTIOCIPUPOBAMb HA NPUMEPAX CIMAHOGIEHUE U IBOJIOYUIO OPAHUYECKOU XUMUU KAK HAYKU Ha
PA3IUYHBIX UCOPUYECKUX IMANax ee pa3eumusi;

UCNONBL306AMb  MEMOObl  HAYYHO20 NO3HAHUA NPU  BbINOJHEHUU NPOEKMo8 U  YUeOHO-
UCCe008AMENbCKUX  3A0ay N0 USYYEHUI0 CBOUCME, CHOCOO08 NOAYYeHUsi U  PACNO3HABAHUS
Op2aHUYECKUX 8eujecms;

00BACHAMb NPUPOOY U CNOCOObL 00PA306AHUSL XUMUYECKOU C653U. KOBALEHMHOU (NOAAPHOLU,
HENoONAPHOU), UOHHOU, Memalluieckol, 6000POOHOU — C UYelblo ONpedeseHUs XUMUYECKOU
AKMUBHOCTU 8EUIeCMB,

VCMAHABIUBAMb — 2EHEMUYECKYI0  C6A3b  MeXHCOY KIACCAMU — OP2aHUYecKux eewjecme  Ois
000CHOBAHUSL NPUHYUNUATILHOU B03MONCHOCMU NOJYYEHUS. OPSAHUYECKUX COeOUHEHUN 3A0AHHO2O0
cOCmasa u CmpoeHus;

VCMAHABIUBAMb  G3AUMOCESA3U MeNHCOY (Pakmamu u meopuell, NPUYUHOU U CieOCmeuem npu
aumanuze NpooIeMHbIX Cumyayuti U 0OOCHOBAHUU NPUHUMAEMBIX PEUeHUll HA OCHO8e XUMUYECKUX
3HAHUIL.

1. Conep:xkanne yueGHOro mpeamera.

10 kiacc (68 yacoB B roj, 2 4. B HeJleJ10)

1. Beeaenue (1 uac)

[Ipenmer  opranmueckoi  xumMuu. CpaBHEHHME  OPraHUYECKUX  COEOUHEHUH ¢
HeopraHuueckuMu. IIpupoiHble, NCKYCCTBEHHBIE 1 CHHTETUYECKHE COEIUHEHNS.

2. Teopusi cTpoeHNs1 OPraHUYECKUX COeTUHEHMIT (6 YacoB)

BanentHocTh. XMMHUYECKOE CTPOEHHE KaK IOPSIOK COCIMHEHUS aTOMOB B MOJIEKYJIE
COIJIACHO UX BaJIeHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPHUH XMMHUYECKOTO CTPOEHHUS OpPraHMYECKUX
coeauHeHuil. [ToHsTHE O TOMOJIOTUU U TOMOJIOIax, U30MEPUHU U U30Mepax. XUMUUecKkue GopMybl U
MOJIETN MOJIEKYJT B OPraHUYECKON XUMUHU.

3. YrieBoaopojasl H UX NpUpoaHbIe HcToUYHUKH (20 yacoB)

[Tpuponnsiii ra3. Ankansl. [IpupoaHbIil ra3 Kak TOMIUBO. ['OMOIOrHYECKUil psl, U30MEpUs U
HOMEHKJIaTypa aJlKaHOB. XMMHUYECKHE CBOWCTBA aJIKAHOB (Ha MpUMeEpe MEeTaHa U 3TaHa): TOpPEeHHE,
3aMelleHHe, pa3ioxKeHue U JeruapupoBanue. [IpumeHenne ankaHoB Ha OCHOBE CBOMCTB.

AnKeHbl. DTWIIEH, €ro MOoJy4YeHue (JAeTUAPUPOBAHUEM dSTaHAa U JETHApaTalield STaHoJa).
XHWMHUYECKHE CBOMCTBA ITHJIEHA: FOPEHHME, KAUECTBEHHBIE PEAKIUM, THApaTalMs, MOJIUMEpPH3aLusl.
[TonusTHiteH, ero cBolcTBa U MpuMeHeHue. [ [puMenenne sTueHa Ha OCHOBE CBOMCTB.

Ankanuensl U kayuyku. [loHsTHe 00 ankaaMeHax Kak YriaeBOJOpOJax C JABYMS JBOWHBIMU
CBA3sIMU. XUMHUYECKHE CBOWCTBa Oyramuena-1,3 m m3ompeHa: obOecuiBeunBaHUE OPOMHOW BOJBI U
IIOJINMEpU3aLMs B KaydyyKu. Pe3nHa.

AnKuHBI. AleTuJeH, ero INOoJy4eHHEe NHUPOJIM30M MeTaHa U KapOWJHBIM CIOCOOOM.
XUMHUYECKHEe CBOMCTBA alleTHIIeHa: TOpeHue, oOeclBeYMBaHWE OPOMHON BOBI, HMPUCOEIHMHEHUE
XJIOpOBOOpOa U ruapatanus. [IpumeHenue aneTuieHa Ha OCHOBE CBOMCTB.

benzon. Ilonydyenue OeH3ona M3 rekcaHa W aleTHIeHa. XUMHUYECKHE CBOIcTBa OeH3oua:
ropeHue, raloreHupoBanre, HUTpoBanue. [IpumeHenre 6eH3051a Ha OCHOBE CBOMCTB.

Hedts. CoctaB u nepepaborka Hedtu. Hedrenmpoayktsl. beH3uH u noHsTHE 00 OKTAaHOBOM
qruce.

Hemoncrpauuu. ['openne anermnena. OTHOILIICHHUE 3TUJICHA, alleTHIIEHA U OEH301a K pacTBOpY
nepMaHraHata kaaus. [lomyueHwe »dTuineHa peakiued JAerujaparalud 3TaHOJA, AalleTHIEeHa
KapOuaHbIM criocoOoM. Pa3noskeHue kayuyka Ipu HarpeBaHUH, UCIIBITAHUE MTPOAYKTOB PA3TIOKCHHS
Ha HernpeaeabHocTh. Komtekius 00pa3ioB HedTH U HEDTETPOTYKTOB.



JlaGopatopHbie onbIThHL. 1. OnpeneneHne MEMEHTHOTO COCTaBa OPraHUYECKHX COCTUHEHUH.
2. MzroroBnenne Mojelield MOJICKYJT yIiieBoaopoaoB. 3. OO0HapyKeHUEe HEMPEAeTbHBIX COSTUHEHUN B
xunkux Hedrenpoaykrax. 4. [lomyyenue u cBoiicTBa anerwieHa. 5. O3HaKOMIICHHE C KOJUICKIIUCH
«HedTb 1 IpOAYKTHI €€ nepepaboTKm».

4, Kucyiopojacoaep:kauiue opranHudeckue coeTHHeHUsI H UX NpUpoaHble nucrounuku (20
YacoB)

EQMHCTBO XMMMYECKOM OPraHM3allMy JKUBBIX OPraHU3MOB. XUMHUYECKHU COCTaB IKUBBIX
OpPIraHHU3MOB.

Cruptel.  [lonmyyenue »STaHona OpoOKEHHMEM TJIOKO3bI M THIApaTalled  dTHIICHA.
I'mapokcwiibHas rpynna kak ¢GyHkiuoHanbHas. [IpencraBienue o BOOOPOAHOHN cBA3M. XUMHUYECKUE
CBOMCTBAa 3TaHOJA: TOPEHHE, B3aUMOACHMCTBHE C HATpuUeM, OOpa3oBaHME IPOCTHIX U CIIOKHBIX
3GUpOB, OKUCIEHUE B anbleruj. lIpumeHeHue 3TaHOIAa HAa OCHOBE CBOMCTB. AJIKOIOJM3M, €ro
IIOCJIEICTBUS U IIPENYIIPEKICHUE.

[TonsiTie O TpeneNbHBIX MHOIOATOMHBIX CHHUPTax. [JMIEpUH Kak IpeACTaBUTEIb
MHOT0aTOMHBIX cHupToB. KauecTBeHHas peakuuss Ha MHOroaroMHble coUpThl. [IpumeHenue
[JIALEPHUHA.

@enou. [lomydenue deHoma KOKCOBaHHEM KaMEHHOTO yriis. B3amMmHoOe BIUSHHE aTOMOB B
MoJieKyJie (eHONa: B3aUMOACWCTBUE C T'MIPOKCHAOM HATpUsl M a30THOM Kuciotoil. IlpumeHnenue
(eHoIa HAa OCHOBE CBOMCTB.

Anpaerunpl. [Tomyuenue anbaeruioB OKUCICHUEM COOTBETCTBYIOLIMX CIIUPTOB. XUMHUYECKUE
CBOMCTBA AQJIBJETUIOB: OKHCICHHE B COOTBETCTBYIOIIYIO KHCIOTY M BOCCTaHOBIICHHE B
COOTBETCTBYIOLIMH cupT. [Ipumenenue Gpopmanbaerua u aleranbleruja Ha OCHOBE CBOWCTB.

KapOonoBeie kucnotel. [lomyueHne KapOOHOBBIX KHCIOT OKHCIEHHEM aJbJETHIOB.
XUMHUYECKUEe CBOMCTBAa YKCYCHOM KHCIIOTBI: OOLIME CBOMCTBA C HEOPraHUYECKUMHU KHCIOTaMH U
peakius dtepudukanuu. [IpuMeHeHne YKCYCHOW KHCIOTHI Ha OCHOBE CBOWCTB. Bwicmiue >kupHBIC
KHCJIOTHI Ha IPUMEPE NAIIbBMUTUHOBOW U CTEAPUHOBOM.

Cnoxuble 3pupbl U xupbl. [lomyueHue CciOXKHBIX 3(QUPOB peakuuend >TepupUKaLUu.
Crnoxsble 3¢upbl B npupoje, ux 3HaueHue. [IpuMeHeHue clIoXKHBIX 3(UPOB HA OCHOBE CBOMCTB.
XKupsl kak crnokHble 3¢pupbl. XMMHUYECKUE CBOMCTBA KUPOB: THAPOIN3 (OMBUIEHHE) U THUIPUPOBAHUE
KHUJIKUX KUPOB. [[puMeHeHne )KupoB Ha OCHOBE CBOWCTB.

VYrneBonabl. YTIIEBOJbI, 3HAYEHUE YIJIEBOAOB B JKMBOW IPUPOJE M B KU3HU YEJIOBEKA.
I'moko3a - BEIIECTBO € JBOWCTBEHHON (YHKLIMEH - albJeruAoCIHUpT. XUMHUYECKHE CBOWCTBA
IJIIOKO3bl:  OKHUCJIEHHE B TIJIIOKOHOBYKO KHCJIOTY, BOCCTAHOBJIIEHHE B COpOUT, OpoxeHHe
(MosouHOKHCIIOE U cupTOBOE). [IprMeHeHHe TII0K03bl Ha OCHOBE CBOWCTB.

JemoncTpauuu. Okucinenue cnupra B anpjaeru]. KauecTBeHHas peakiusi HA MHOMOATOMHbIE
ciiupThl. Komnekuus «KamMeHHBIH yrosib U MpOAYKTHI €ro nepepadoTku». KauecTBeHHbIE peakiuy Ha
¢denon. Peakuus «cepeOpsiHOrO 3epKajia» aibIerujioB M TIOKO3bl. OKHCIEHHME albIEeTUIOB U
TJIIOKO3bI B KUCJIOTHI ¢ momotbio runpokcuaa meau (II). Ilomydyenue ykcycHO-3THIIOBOTO 3dupa.
KauecTBeHHas peakuus Ha KpaxMall.

JlaGopatopubie ombIThl. 6. CBoiicTBa »THiOBOro cmnupra. 7. CBoiicTBa rimuepuHa. 8.
CgoiictBa dopmanbaeruaa. 9. CpoiictBa ykcycHou kuciotThl. 10. CpoiictBa xxupoB. 11. CpaBHeHHE
CBOMCTB pPAacTBOPOB MblIa M CTHpajdbHOro mnopomka. 12. CsolictBa rmtoko3bl. 13. CBoiicTBa
KpaxMaJa.

5. A3oTcoaep:kamime coeIMHEHUs M HX HAXO0KIeHUe B KUBOH mpupoze (7 4acos)

Amunbl. [lonstue 00 amuuax. IloidydeHwe apomaTHyecKoro amMuHa - aHWIMHA - U3
HUTpOOEH3071a. AHMJIMH KaK OpPraHMYecKoe OCHOBaHHeE. B3auMmHOE BIHMSHHME aTOMOB B MOJEKYJe
aHWIMHA: OcJIa0JIeHHe OCHOBHBIX CBOMCTB M B3auMojeiicTBue ¢ OpomHON Bojoil. [IpumeHenue
aHWJIMHA HAa OCHOBE CBOMCTB.

AMUHOKHCHOTHL. [ToyueHne aMMHOKHUCTIOT U3 KapOOHOBBIX KUCIOT M THAPOJIN30M OENKOB.

XUMHUYECKUE CBOICTBa AMHHOKHCIOT KakK aM(OTEPHBIX OPraHWYECKUX COCIUHEHMM:
B3aUMOJICHICTBHE CO WIEJIOYaMM, KHCIOTaMH W JpPYyr ¢ JpYyroM (peakuus IOJMKOHIEHCALUN).
IlentuHas cBs3b U nonunenTuasbl. [IpuMeHeHne aMUHOKHCIOT HA OCHOBE CBOMCTB.



benku. Ilomyyenue OenKOB peakuued IONMKOHACHCAIMM aMUHOKHCIOT. [lepBuuHas,
BTOpUYHAS U TPETUYHASI CTPYKTYpPHI OenKkoB. XMMHUECKHUE CBOMCTBA OENIKOB: rOpeHue, AeHaTypanus,
THJIPOJIN3 U IIBETHBIE peakuuu. brnoxumuueckne GyHKINU OEIKOB.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU OPraHUYECKUX COCIUHEHHM.

HyxiennoBbie kucinoTsl. CHHTE3 HYKJIEMHOBBIX KHCIOT B KIETKE U3 HYKJICOTHIOB. OOmmii
miaH crpoeHus Hykineotuna. CpaBHenue crpoenust u Gpynknuii PHK u JIHK. Ponb HyKnemHOBBIX
KHUCJIOT B XpaHEHUHW M Iepejgade HacleAcTBeHHOH uHpopmauuu. [loHsATHE 0 OMOTEXHOIOTHH H
TEHHOW UH)KEHEPUHU.

JemoHcTpanmu. BzauMopaeicTBue amMMuMaka M aHWIMHA C COJSIHOW KHCJIOTOM. Peaknus
aHwivHa ¢ OpoMHON BoaOH. JloKazaTenbCTBO Hainuuus (DYHKIMOHAIBHBIX TPYII B pacTBOpax
aMHHOKHUCIIOT. PacTBOpeHune u ocaxaenue 0enkoB. L{BeTHbIe peakiinu OeIKOB: KCAHTOIIPOTEHHOBAS U
ouyperoBas. ['openue nruubero mepa u mepctsHod HutH. Mogenbp moisekynasl JIHK. Ilepexomsr:
9TaHOJ —> 3TWIEH 3TWICHIVIMKOIb —> 3TUieHrIuKoaaT Meau (II); aTanon — staHans — 3TaHOBas
KHCIIOTA.

JlaboparopHsbie onbITH. 14. CBOlicTBa OCITKOB.

[TpakTrueckas paborta Nel. UneHTrduKkanus opraHMuecKux COeAMHEHUN.

6. Buosiornyecku aKTHBHbIE OPraHMYecKHe coenHeHns (4 yaca)

O®epmenTsl. DepMeHTHl Kak OHOJOTHYECKHE  KaTalnu3aTopbl  OENKOBOW  MPUPOIBI.
Ocobennoctr (pyHKIIMOHUPOBAHUS (epMEHTOB. Poib (hepMEHTOB B KHM3HEIEATEIHBHOCTH >KUBBIX
OpPraHU3MOB U HAPOJHOM XO3SIICTBE.

Butamunsl. [lonstue o Butamunax. Hapymienusi, cBs3aHHbIE ¢ BATAMUHAMU: aBUTAMUHO3HI,
TUIOBUTAMUHO3bl U THIEpBUTAMUHO3bl. Butamun C Kak mNpeACcTaBUTENh BOJAOPACTBOPHUMBIX
BUTAMHHOB ¥ BUTAMUH A KaK MPEJICTABUTEIb KUPOPACTBOPUMBIX BUTAMHHOB.

['opmownsl. [ToHsATHE 0 TOPMOHAX KaK TYMOPAIbHBIX PEryISATOPax KU3HEACATEIbHOCTH KUBBIX
opraHu3MoB. VHCYIMH W aJpeHaMH KaK NpPEeACTaBUTENH TOpMOHOB. [IpodmuiakTika caxapHOTo
nunaoera.

JlexapctBa. JlekapcTBeHHass XHUMHS: OT HATPOXMMHMM JI0 XMMHOTEpanuu. ACHUpPHUH.
AHnTHOMOTHKM U AucOakTepro3. HapkoTuueckue BemiectBa. Hapkomanusi, 60pr6a u mpoduaakTuka.

HemoHcTpanmu. PaznoxeHne mnepokcuaa BOJOpPOAA KaTana3ol ChIPOro Msica W ChIPOro
kaptodens. CMC, comepxamux sH3uMBbL. HWcmbiTanue cpensl pactBopa CMC HHIUKATOPHOM
Oymaroil. 3HAaKOMCTBO C OOpa3llaMd TpernapaTroB JIOMAIHEH, J1abopaTOpHON M aBTOMOOWJIBHOU
anTeYKU.

7. UcKkyccTBeHHBIE M CHHTeTHYeCKHe nonMepsl (3 yaca)

HckyccrBennble mnonuMmepsl. [lodyueHne HCKYyCCTBEHHBIX TMOJMMEPOB, Kak MPOAYKTOB
XUMHUECKOH MOAu(UKaUUKd IPUPOJHOTO TOJUMEPHOro Chipba. LCKyccTBEHHbIE BOJIOKHA
(amreTaTHBII IENK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHE.

Cunrerndeckue mnonuMepbl. llomyuyeHue  CHHTETMYECKMX  MOJMMEPOB  peaKUUsSIMU
MOJMMEPU3AMKU U TONUKOHAeHcanuu. CTpykTypa NOJMMEpPOB JIMHEWHAsl, pPAa3BETBIICHHAs U
npocTpaHcTBeHHas. [IpeacTaBUTeN CUHTETHMUYECKUX IIACTMACC: MOJIMATUIIEH HU3KOTO U BBICOKOTO
JABJICHUS, TOJUIPONUIEH W MNOJUBUHWIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JIaBCaH, HUTPOH H
KaIpoH.

Hemonctpauuu. Komnekuus mmactmace v u3aenuil u3 Hux. KouieKuu MCKYCCTBEHHBIX U
CUHTETUYECKU BOJIOKOH U W3JIEIHI U3 HUX.

JlaGopatopHble onbITHL. 15. O3HaKoMIIeHHE C 00pa3aMy IIacTMAacC, BOJOKOH U KaydyKOB.

[TpakTrueckas paborta Ne2. PacrioznaBaHue miacTMacc 1 BOJIOKOH.

[ToBTOpenwue. (74.)

O06o0menre 1 akTyanu3anus 3HaHu 3a Kypce xumun 10 kiacca.

11 xnacce (68 yacos B roa, 2 yaca B HeJleJ10)
1. BBenenue (4 yaca)
WHcTpykTax 1o TexHuke 0e3omacHocTd. OCHOBHBIE MTOHATHUS U 3aKOHBI XUMHH. BeTHuuHbI 1
(hOpMYyIIbI, UCIIOJIb3yEeMbIE B XUMUHU.
2. Ctpoenue Bemectna (31 yac)



OcHOBHBIE CBEIEHMS O CTPOCHHMM aroma. SIApo: HpOTOHBI M HEUTpoHBL. M30TOmBI.
DJIEKTPOHBI. OnekTpoHHass 000704YKa. ODHEpreTHYeckuii ypoBeHb. (OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB 4-T0 U 5-r0 MepuooB nepuoanyeckoi cucremst . .
MenpneneeBa (mepexoHbIX ieMeHTOB). [loHsaTHE 00 OpOUTANSIX. S- M pP-OpOUTANIN. DJIEKTPOHHBIC
KOH(HUTypauyu aTOMOB XUMHYECKHX dJIEMEHTOB.

ITepuoanueckuii 3akon Jl. . MenaeneeBa B cBeTe yueHHUs1 O cTpoeHUH aroMa. OTkpsitue /.
N. MenaeneeBbIM EPUOINYECKOTO 3aKOHA.

[Tepnonnueckas cucrtema xuMuueckux sjemeHToB [[. M. MenneneeBa — rpaduueckoe
oTOOpaKeHHE NEePUOTUUECKOro 3akoHa. (DHU3MUYECKHIl CMBICT MOPSAKOBOTO HOMEpa JIIEMEHTA,
HOMEpa IMepuoja W HoMepa rpynnbl. BaneHTHbie 31eKTpoHbl. [IpUumHBI HM3MEHEHMS CBOWCTB
3JIEMEHTOB B MIEpUO/Iax U rpymnmax (IJaBHbIX NOArpYyNNIax).

[TonoxeHue BOAOPOA B IEPUOJUUECKOMN CUCTEME.

3HaueHUe MEepPUOJUUECKOr0 3aKOHA U MEPUOJUUYECKON CUCTEMbl XUMHUYECKUX 3JeMEHTOB /[l
N. MenneneeBa A pa3BUTUSI HAYKU U TOHUMAHUSL XUMUYECKON KApTUHBI MUPA.

Wonnast xumudeckasi cBsi3b. Katnonel u anmonsl. Knaccudukamnus monos. MoHHBIE KpHUC-
TajuM4eckue pemerky. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTAUNIMYECKUX PEIIETOK.

KoBanentHas xumudeckas CBsA3b. OJEKTpooTpuuarenbHocTh. [lomsipHas u  HemossgpHas
KOBaJIeHTHbIE CBA3H. Jlumosnb. [1oaspHOCT CBA3U U MOSIPHOCTH MOJIeKyNbl. OOMEHHBIN U TOHOPHO-
aKLUENTOPHBIM MeXaHU3Mbl 00pa30BaHUSl KOBAJEHTHOM CBsI3U. MOoJeKyJlspHble U aTOMHBIE
KpUCTaJUIMYECKue pemeTki. CBONCTBA BEILIECTB C 3TUMHU TUIIAMU KPUCTAIUIMYECKUX PELIETOK.

Mertamnueckass Xumudeckas cBsizb. OCOOCHHOCTH CTPOCHMSI aTOMOB METAJJIOB. MeTayuu-
YyecKass XMMUYECKas CBA3b U METaJUIMUecKasi KpucTamuinueckas pemierka. CBONCTBA BELIECTB C 3TUM
TUIIOM CBSI3H.

Bonopoanas xumuueckast cBsi3b. MeEXMOJEKYIsIpHass U BHYTPUMOJIEKYJISIpHAsT BOAOPOJHAsS
CBS3b. 3HAUEHUE BOJOPOJAHOMN CBS3H Ul OpraHU3aluu CTPYKTYp OMOMOIMMEPOB.

[Tonumepsl. [1nacTMacchl: TEPMOILIACTHI U PEAKTOILUIACTHI, UX MPEACTABUTENIN U IPUMEHEHUE.
Bonokna: mnpuponHble (pacTUTENbHbIE M JKUBOTHBIE) M XHUMHUYECKHE (MCKYCCTBEHHBIE W
CHUHTETHYECKHUE), UX NPEACTAaBUTENN U IPUMEHEHHE.

['a3000pa3HoOe COCTOsIHME BeIIecTBa. TpH arperatHbIXx COCTOSIHUS BOJBI. OCOOEHHOCTH
CTpoeHus ra3oB. MoJsipHbIil 00beM ra3000pa3HbIX BELIECTB.

[Tpumepsl Ta3000pa3HBIX HPUPOJIHBIX CMECel: BO3AYX, HPUPOJHBIM Ta3. 3arps3HeHue
aTMocdeps! (KUCIOTHBIE JOXK/IU, TAPHUKOBBINA 3 deKT) u 6opbda ¢ HUM.

[IpencraBuTenu ra3zoo0pa3HbIX BELIECTB: BOAOPOJ, KHCIOPOJ, YIJIEKUCIbIA ra3, aMMHak,
stuieH. VX nonydenue, coOupanue 1 pacro3HaBaHue.

Kunkoe cocrosuue BemectBa. Boma. IloTpebnenue Boapl B OBITY W Ha TMPOU3BOCTBE.
XKecTkocTh BOABI M CLIOCOOBI €€ YCTpaHEHHUS.

MuHepanbHble BOJbI, UX UCIOJIb30BaHUE B CTOJIOBBIX U JI€UEOHBIX LIETIAX.

Kunkue KpucTamibl ¥ UX IPUMEHEHUE.

TBepnoe coctossHue BemiecTBa. AMOp(dHBIE TBepible BEIIeCTBA B MPHUPOAE W B KHU3HU
4eJI0BEKa, MX 3HaUEHUE U TpUMEHEeHHEe. KpucTalinueckoe CTpOEHHE BELIECTBA.

Hucnepcubie cucrembl. [loHsTHe o AucnepcHbIX cuctemax. JucnepcHas ¢aza u aucnepcu-
oHHas cpena. Knaccupukanus TUCIEPCHBIX CHUCTEM B 3aBUCHUMOCTH OT arperatHoro COCTOSIHHS
JUCTIEPCHOM cpesibl U TUCTIEPCUOHHOMN (ha3bl.

['pyboaucriepcHbIe CUCTEMBI: SMYJIbCUHU, CYCIIEH3UH, a3PO30JIH.

ToHKOIUCTIEPCHBIE CUCTEMBI: T'elIU U 30JIH.

CocraB BemniecTBa U cMeceill. BemnjecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS.
3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsTHEe «107s1» W ee Pa3sHOBUAHOCTU: MaccoBas (JOJs AIIEMEHTOB B COEAMHEHHUH, OIS
KOMITOHEHTa B CMEeCH — JI0JIsl pUMeceil, 101 paCTBOPEHHOTO BEIIECTBAa B PACTBOPE) M 0ObEMHA.
Jlons BeIX0/1a IPOAYKTA PEAKLIUU OT TEOPETUUECKU BO3MOKHOTO.

HemoncTpanuu. Paznmuunbie hopMbl MEPUOANIECKON CHCTEMBl XUMUYECKUX deMeHToB [[. .
MenneneeBa. Mozenb KpUCTANTHYECKOM pelieTku xuopuaa Hatpus. O0pasibl MUHEPAJIOB ¢ HOHHOM
KPUCTAJUIMYECKOM PpEIIETKOW: KalblUTa, ramuTa. MoJenu KpHUCTAJUIMYECKUX PELIETOK «CyXOTo



mpaa» (WM uoxda), anmasa, rpaduta (uam kBapia). Moaens monekynsl JJHK. O6pa3nsl mnactmace
(benonodopmanbaeruHbie, MOINYPETaH, MOTUITUIICH, TTOJUITPONTUIICH, TTOJIMBUHIIXJIOPU) U U31e-
must u3 Hux. OOpasibl BOJIOKOH (IIE€PCTh, MIENK, alleTaTHOE BOJIOKHO, KAallPOH, JIABCAH, HEHIIOH) U U3-
nenus u3 HuxX. OOpa3ubl HEOpraHWYecKuX IMOJIMMEpPOB (cepa IulacTUYecKas, KBapl, OKCHUJ
AIIOMUHUS, TPUPOIHBIE ATIOMOCHIMKATHI). Mojenb MoJsipHOro o0bema ra3oB. Tpu arperaTHbIX
coctostHUS BoAbl. OOpa3lbl HAaKUMKM B 4YailHUKE W TpyOaxX IEHTPalIbHOrO OTOIUIeHHUs. KecTKOCTb
BOABI M CIOCOOBI ee ycTpaneHus. [IpubOopbl Ha >kuakmx Kpuctauiax. OOpasibl pa3IMdHBIX
JIMCTIEPCHBIX CUCTEM: SMYJIbCHUM, CYCIIEH3UM, a’spo3osieil, reied u 3oneil. Koarynsamusa. Cunepesuc.
OS¢ dext Tungans.

Jlaboparopubie ombiThl. 1. OmpexneneHue Tuila KPUCTAUIMUECKON PpEUIETKH BEIIEeCTBA U
ONHMCaHUE €ro CBOWCTB. 2. O3HAKOMJIEHME C KOJUIEKIIMEW IOJIMMEPOB: IIACTMAcC U BOJIOKOH U
u3nenuss u3 HUX. 3. McobplTaHue BOABI Ha JKECTKOCThb. YCTpPaHEHHE IKECTKOCTU BOAbL 4.
O3HaKOMJIEHHE C MUHEPAJIBHBIMU BoAaMHU. 5. O3HaAKOMJIEHUE C JUCIIEPCHBIMU CHCTEMaMHU.

[TpakTuueckas pabota Ne 1. [Tonydenue, codupanue u pacro3HaBaHueE Ta30B.

3. Xumunueckue peaxkuuu (15 yacos)

Peakuuu, wuaymme O0e3 H3MEHEHHS COCTaBa BELIECTB. AJUIOTPONHUS U aUIOTPOIHbBIC
Buzon3MeHeHus. [IpudanHbI ayutoTponuu Ha npuMepe Moau(UKanuid KUCiIopoaa, yriepoaa u ¢pocdo-
pa. O30H, ero Ouonoruyeckas posb.

W3omepsl u uzomepus.

Peakuuu, uaymme ¢ M3MEHEHHEM COCTaBa BEIIECTB. Peakiuu coequHEHUS, pa3loKeHus,
3aMelIeHNs W OOMEHa B HEOPTaHWYECKOM W OpraHuveckod XuMuu. Peakmum 3K30- W JH-
norepmuueckue. TemnoBoil 3(h(EeKT XUMHUYECKOW peakIuu U TEePMOXHUMHUYECKHE YpaBHEHUS.
Peaknun ropenus, Kak 4acTHBIN CiIy4al DK30TEPMUYECKUX PEAKLIAMN.

CkopocTh xuMU4ecKOil peakuuu. CKOPOCTh XMMHUYECKOM peakuuu. 3aBUCUMOCTh CKOPOCTH
XUMUYECKON peakIuu OT TMPHUPOJLI PEArupyrolIuX BEIIECTB, KOHIICHTPALMH, TEMIEPaTyphl,
IJIOIIA M TIOBEPXHOCTH CONMPUKOCHOBEHUS M KaTanu3aTopa. Peakuuu romo- u rereporeHssie. [lons-
THE O KaTaJlu3e M KaTain3zaropax. @epMeHThl KaKk OMOJOTHYEeCcKUe KaTalau3aTopbl, OCOOEHHOCTH MX
(GYHKITMOHUPOBAHMS.

OOpatumMocTh XMMHUECKUX peakuuidl. HeoOpaTtumble U oOpaTUMble XMMHUYECKHUE PEAKIUH.
CocTosiHMe XMMHUYECKOTO pPaBHOBECHUS I OOpaTUMBIX XUMUYECKUX peakinid. CrocoObl cMemeHus
XMMHUYECKOTO pPaBHOBECHsI Ha MpuUMepe cuHTe3a amMmuaka. lloHaTne 00 OCHOBHBIX Hay4YHBIX
MPUHIUIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHaKa WU CEPHON KHCIIOTHI.

Ponb Bonbl B xuMuyeckoi peakuuu. MictuHHbIE pacTBOpBI. PacTBOpUMOCTD U KilacCUpUKaLus
BEILIECTB 10 TOMY IIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPHUMBIE BELIECTBA.

DNEKTPOIUTHI U HEAIEKTPOJIUTHL. DIEKTPOIUTHYECKast nucconuanusi. Kucinorsl, ocHOBaHUS U
COJIA C TOYKH 3PEHUSI TEOPUHU SJIEKTPOIUTUYECKON JUCCOIUAIMY.

XVMHYECKHE CBOMCTBA BOJBI: B3aMMOJEUCTBHE C METalJIaMH, OCHOBHBIMU U KHCIIOTHBIMHU
OKCHJIaMH, pa3Nio’keHHe U 00pa30BaHMe KPUCTAIUIOTHAPATOB. Peakiinu ruapaTaiiii B OpraHuYeCKOM
XUMUH.

['unponn3 OpraHUYecKUX U HEOPraHMYECKUX coeluHeHWH. HeoOpaTuMblii THAPOIU3.
OOpaTuMblii THAPOSIU3 COJIEH.

['uaponu3 OpraHMYECKUX COEAUHEHUM M €ro MPAaKTUYECKOEe 3HAuYeHHE ISl MOJyYEHUs
THIPOJIM3HOTO CIUpPTa U MblIa. bruonoruyeckas pojb THIPOIN3a B INIACTUYECKOM U SHEPreTHUECKOM
oOMeHe BEIIEeCTB M SHEPTHHU B KJIETKE.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb okucieHus. OnpeneneHue CTErneHu
okucienus no Qgopmyne coenunenus. [loHATHE 00 OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.
OxucieHne 1 BOCCTAHOBJIEHHE, OKUCIUTENb U BOCCTAHOBUTENb.

ONEKTPOoaN3. DJNEKTPOJIN3 KaK OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIN IpOLECC. DIEKTPOIN3
paciuiaBoB W PacTBOPOB Ha IpumMepe xjopuaa HaTpus. [IpakTuueckoe mpUMeEHEHHUE 3JIEKTPOJIU3a.
DIEKTPOIUTHUECKOE MOTYyYEHUE ATIOMUHHUSL.

Hemonctpamuu. [IpeBpamenne kpacHoro docdopa B Oenbiii. Mogenn momnekyn OyraHa u
n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIMH OT MPUPOJBI BEIIECTB HA MPUMEPE B3aMMOICHCTBHS
PacTBOPOB PA3JIMYHBIX KUCIOT OJAMHAKOBOM KOHIEHTPALMU C OJAMHAKOBBHIMHU TpaHyJaMU IUHKA U



B3aUMOJICHCTBUS OAMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus, IIMHKa, ’eJje3a) C COISTHOM Kuc-
noTol. BzammopmelicTBHE pacTBOPOB CEPHOM KHUCIOTHI C PAcTBOpaMH THOCYJIb(ara HATpUs
pa3IMYHON KOHLIEHTpalMM U TemnepaTypbl. Monens kunsmero ciosi. PasnoxeHue nepokcuua
BOJIOpPOJIa C MOMOIIbIO KaTanu3aTopa (okcuaa mapranua (IV)) m karamasbl ceIporo msica U ChIpOro
kaptodens. [Ipumepsl HeOOpaTUMBIX peakluii, UAYIIUX C 00pa30BaHMEM OCaJKa, Ta3a MU BOIBI.
B3aumopeiictBue nutus u Hatpus ¢ Bojoi. [lomyuenue oxcuna dochopa (V) u pactBopeHue ero B
BOJIC; MCIBITAaHUE TOJIYYEHHOTO pacTBOpa JiakMycoMm. OOpasipl KpUCTAUIOTUApaToB. McmbiTanue
pPacTBOPOB JJIEKTPOJIUTOB M HESJIEKTPOJIMTOB HAa IMPEAMET AUCCOLMAIMU. 3aBUCUMOCTh CTEIEHHU
ANEKTPOJIUTUICCKON TUCCOLUAIMN YKCYCHOW KHCIIOTHI OT pa30aBicHHs pacTBopa. [ maponms kap-
6una kaneius. ['uaponus kapOoOHATOB MIEIOYHBIX METANIOB U HUTpaToB IuHKa uiu ceuHua (II). ITo-
aydyeHue Mbuia. [Ipocrelinine OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMN: B3AUMOACHCTBHE LIMHKA
C COJITHOM KHCIJIOTOM M Xkene3a ¢ pactBopoM cyibdara meau (II). Moaens snexkrponusepa. Mojaensb
ANEKTPOJIN3HON BaHHBI JUIS [TOJIyUYEHUS AITFOMUHMUSL.

JlaboparopHble ombIThl. 6. Peakuust 3aMeleHUsT MeIu >KEIe30M B pacTBOPE MEIHOTO
Kyrnopoca. 7. Peakuuu, naymue ¢ oOpazoBaHMeM ocanka, raza u Bojsl. 8. [lomydenue kucimopona
pa3joKeHUEeM TepoKCHAa BOJOpOAa ¢ MoMollblo okcuaa mapranna (IV) u karamasel ChIporo
kaprodens. 9. [Tomydenne Bogopoaa B3auMoIeCTBUEM KUCIIOTHI ¢ TTUHKOM. 10. Pa3nmunbie cirydan
TUAPOIIN32A COJIEH.

4. BemecTBa u ux cBoiicTBa (18 yacos)

Hemerannpl. CpaBHHUTENbHAsh XapaKTepUCTUKa TaJOreHOB KakK HaumOojee THIHUYHBIX
npejacraBuTened  HemerawioB. OKHCIMTENbHBIE CBOMCTBA HEMETAJJIOB (B3aUMOJIEHCTBUE C
MeTaJlJlaMi U BOAOPOJoM). BoccraHoBUTENbHBIE CBOMCTBA HEMETAIOB (B3auMoOJEHCTBUE C Oolee
ANEKTPOOTPHULIATEIbHBIMA HEMETAUIAMUA M CJIOXHBIMU BEILIECTBAMU-OKUCIUTEISIMHU). MerTaiibl.
BsaumopeiicTBue MeTamuioB ¢ HEMETaUIaMU (XJIOPOM, CEpON U KUCIOPOJOM). BszaumopeiictBue
IIEJIOYHBIX U MIEJIOYHO3EMENIbHBIX METaNIOB C BOJOM. DJIEKTPOXUMHUUYECKHM psJl HapsKEHHUM
MeTayuioB. B3auMopeiicTBME METalNIOB C pacTBOpPAMHM KHUCJIOT M COJEH. AJIIOMUHOTEPMHUS.
B3aumopeiicTBue HaTpus € 3TaHOJIOM U (DEHOJIOM.

Koppo3uss metannos. [loHATHE 0 XMMHUYECKOW M 3JIEKTPOXUMHYECKOM KOPPO3UU METAILIOB.
Crioco0bl 3a1UThl METAIIJIOB OT KOPPO3HH.

Kucnotsr Heoprannyeckue u oprannyeckue. Kinaccudukamus kuciaor. XuMudeckre cBoWcTBa
KHCJIOT: B3aMMOJIEWCTBHE C METallJlaMH, OKCUJAMHM METaJUIOB, TMJIPOKCHJIaMU METAaJJIOB, COJISIMH,
cnuptamu (peakiusi srepudukanun). OcoOble CBOWCTBA a30THOW M KOHIIEHTPUPOBAHHOW CEpHOI
KHCIIOTBHI.

OcHoBaHus Heopranudeckue u oprannyeckue. OCHOBaHUs, UX Kinaccudukamus. XUMHIECKUE
CBOMCTBA OCHOBAaHMH: B3aMMOJCHCTBHE C KHUCIOTaMH, KHUCIOTHBIMU OKCHUAAMHM U  COJISIMH.
PasnosxeHnre HepaCTBOPUMBIX OCHOBAHMIA.

Conu. Knaccuduxanus coneil: cpeiHue, KUCable U OCHOBHbIE. XMMUYECKHE CBOMCTBA COJIEH:
B3aUMOJICIICTBUE C KHCIOTaMH, LIeJ0YaMHu, MeTauiamMu U coyiamu. llpencraBurenu coneil u ux
3HaueHue. XJIOpHUa HaTpus, KapOoHaT Kaiubius, GocdaT Kanblus (CpeaHUE COH); THAPOKApOOHATHI
HATpUs U aMMOHHSI (KUCTIbIE COMN); TuApoKkcokapOonar meau (II) — Manaxut (OCHOBHAsI COJb).

KauecTBeHHblE peakuuu Ha XJOpUA-, cylbdar-, U KapOOHAT-aHUOHBI, KaTHOH aMMOHMS,
katuonsl xene3a (I1) u (II0).

['eHeTnyeckass CBsSI3b MEXIY KilacCaMH HEOPTaHWYECKUX W OPraHUYeCKUX COETUHEHH.
[ToHsITHE O TEHETUYECKOM CBS3M M F€HETUYECKUX psAnax. [ eHeTnueckuii psig meramia. I eHeTuueckui
psaa HemeTtaia. OcCOOEHHOCTH T€HETHYECKOIO Psijia B OpraHMYECKON XUMUU.

Hemoncrpanuu. Komnekmus o0pasiioB MeramioB. B3aummopaeiicTBue HaTpus U CypbMBI C
XJIOpoM, Kene3a ¢ cepoil. ['opeHne MarHus W amlOMUHUS B Kuciopoje. B3aumonelictBue
HIEJIOYHO3EMEBHBIX METAINIOB ¢ BOAOM. B3aumojelicTBue HaTpusi ¢ 3TaHOJIOM, IIUHKA C YKCYCHOM
KHCJIOTON. AOMUHOTEpMHUs. B3amMozaeicTBue Meau ¢ KOHLEHTPUPOBAHHOM A30THOW KHMCIIOTOM.
Pe3ynbTarhl KOppO3UKM METAIIIOB B 3aBUCHMOCTH OT YCJIOBUU ee npoTekanus. Kosuiekuust 006pa3ion
HEeMeTaJuIoB. B3ammoneicTBue XJIOpHOW BOABI C pacTBOpoM Opomuna (noauaa) kamus. Komnexnus
NPUPOJHBIX OpPraHUYECKUX KHUCIOT. Pa30aBieHue KOHICHTPHUPOBAHHOM CEpHOW  KHUCIIOTBHI.
B3anmoneiicTBie KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTHI C caxapoM, IEUII0JI030H M MEHAbIO.



OOpa3ipl PUPOJHBIX MHUHEPAIOB, COACPXKALIMX XJOPUA HATpus, KapOoHAT Kaiblms, (ocdar
Kanpuss W ruapokcokapOonat wmeaw  (II). OOGpasubl TOHUIIEBBIX MPOIYKTOB, COJEPIKAIIUX
THJIPOKapOOHATHI HATPUS U aMMOHUS, UX CIIOCOOHOCTH K Pa3jIOXKEHUIO NMPH HarpeBaHuu. | arienue
coJipl ykcycoM. KadecTBeHHbIE peakliiy Ha KATUOHBI U aHUOHBI.

Jlaboparopubie onbIThl. 11. VcnblTaHue pacTBOPOB KHCIOT, OCHOBAaHUH U coOJed
WHAMKaTopaMu. 12. BzauMopelcTBUE COJITHOM KHMCJIOTBI W pPacTBOpa YKCYCHOM KHCJIOTBI C
MeTaiamu. 13. BzaumoelicTBre COISHON KMCIOTHI M pacTBOPA YKCYCHOM KUCIIOTBI C OCHOBAHUSIMU.
14. B3aumo1eiicTBHE COJITHOM KUCJIOTBI M PACTBOPA YKCYCHOM KUCJIOTHI ¢ cotsiMu. 15. [lonmydyenue u
CBOMCTBa HEPACTBOPUMBIX OCHOBaHUM. 16. ['MIponu3 XJIOPUIOB M allETaTOB IIEJIOYHBIX METAJIOB.
17. O3HakOMJIEHHE C KOJUICKIIUSMH: a) METaJUIOB; 0) HEMETayuIOB;, B) KHCJIOT; T') OCHOBAaHWMA; 1)
MHUHEPAJIOB ¥ OMOJIOTMYECKHX MAaTEPHUAIOB, COAEPIKALINX HEKOTOPBIE COJIH.

[TpakTueckass pabora Ne 2. PemieHue SKCepUMEHTANbHBIX 3a/lad Ha WACHTU(DUKAIIIO
OpPraHMYECKUX U HEOPraHUYECKUX COCAMHEHUMN.

I11. TemaTuyeckoe NIaHMPOBaHHUE
10 kaacc — 68 yacoB

Koi- Pa3nen
BO
4acoB

BBenenne

1y | IloBTOpEHHME.

Teopusi cTpoeHHsI OPraHHYECKUX COeTNHEHMIT

6u |Ilpenmer opranuueckuid xumuu. Teopust CTpOEHMsI OpPraHMYECKUX  COEIUHEHHM
A.M.bytnepoBa. Knaccudukanus M HOMEHKJIATypa OpraHM4ecKuxX coenuHeHuil. Peakuuun
opraHuveckux coenuHenuit. O6o0IeHne u cucremMarusanus 3Hannii. KontposiapHas padota mo
teMe: «Teopust CTpOEHUSI OPraHUYECKUX COETUHEHUI».

yrﬂeBOIlopOJIbl H UX NIPHPOAHBLIC UCTOYHUKH

204 | [IpupomHbIli ra3 Kak HMCTOYHUK yriaeBoxoponoB. Kamennsni yross. IlpenenbHbie
yraeBogopoasl. Ankansl. CTpoeHHe, HOMEHKIATypa, H30MepHs, INOIydeHHe, (pu3nueckue
CBOWCTBA. AJIKEHBI: CTPOCHHME, HOMEHKJIaTypa, U30MepHs, MoJlydyeHue, (Gpu3ndeckue CBOICTBa.
JluenoBble yrieBoaopoasl. Kayuyku. AneTHIEHOBBIE YIII€BOIOPOAbl WM AJIKUHBI: CTPOCHHUE,
HOMEHKJIaTypa, U30MepHs, MoydyeHHe, (u3ndeckre CBoicTBa. ApoMaTuyeckue yrieBoaopOabl
niu apeHsl. HedTps u ciocoObl ee nepepadboTku. BeiBoa Gpopmysibl opraHMuecKoro CoeIMHEHUsI.
O6o06u1eHne u cuctemaru3saiys 3HaHui. KontponbHast pabota o Teme: «YTIJIeBOJIOPOJIBD.

Kncnoponconepmaume OPra’Hn4eCKue COCIMHCHHUSA U UX ITIPUPOIHBIC HCTOYHUKHA

204 | CoupThl: cocTaB, CTPOEHHE, HOMEHKJIATypa, M30MepHsl, IMOJIyueHue, (pU3NYECKHue CBOWCTBA.
I'muuepun. MHoroatomuble cnupThl. DeHombl. PEHOI: COCTaB, CTPOEHHE. AJIBIETHUIIBI: COCTAB,
CTpO€HHE, HOMEHKJIATypa, M30Mepusi, Kiaccudukanus, ¢uzndeckue cBoicTBa. KapOboHOBBEIE
KHUCJIOTBI: COCTaB, CTPOCHHME, HOMEHKJIaTypa, H30Mepus, Kilaccupukanus, (u3ndeckue
CBOMCTBA NpeAENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. KapOOHOBBIE KHCIOTHI: COCTaB,
CTpOEHHE, HOMEHKIJaTypa, M30Mepus, Kiaccudukanus, (uU3ndeckue CBOMCTBA IpeleNbHbIX
OJTHOOCHOBHBIX ~KapOOHOBbIX KuciaoT. CnoxuHble 5>¢upbl. XKupbl. VYrieBoasl U UX
knaccudukanus. O6o0menne u cucremaruzauus 3HaHuid. KonTponbHas pabora mo Teme:
«Kucnopoa copepxaiiue opraHn4ecKue COeMHEHUSI.

A30Tc0uepmamne COeTHHEHHUS M MX HAXOKIEHHE B KHBOH npupoae

74 AMUHBI Kak oOpraHuyeckue OcCHOBaHHs. CTpOoeHHME aMHUHOB. AHWIMH. AMHUHOKHUCIOTHI Kak
amdoTepHbIe OpraHuveckre coeAuHeHus. benku kak Ouomnonumepsl. HykiienHOBBIE KHCTOTHI.
['eneTnveckas cBs3b MEXIY KJIacCaMH OopraHudeckux coenuHeHuid. [Ipaktuaeckas padora Nel:
«MneHtudukanus opraHuyecKuX COCAUHEHUID.

buosornyeckn akTuBHbIE OPraHn4e€CKue COCAMHCHUSA

44 ‘ ®epmenTsl. Buramunsl. I'opmonsl. JlekapcTsa.




I/ICKyCCTBeHHLIe H CHHTETHYCCKHE MMOJIUMEPDI

34 | Ilmactmaccel u BoJIOKHA. FICKyCCTBEHHBIC M CHHTETHYECKHE TTOMMephl. [lmacTmaccsl u
BOJIOKHA. MICKycCTBeHHbIE M CUHTeTHYeCcKHe rnmonuMepsl. [Ipaktuueckas padora No2:
«Pacro3HaBaHue TIACTMACC ¥ BOJIOKOH).

IToBTOpEHUE
74 | Obo0meHue u cucreMaTu3anus 3Hanui. MiToroBast KoHTponbHas padora 3a Kype 10 kmacca.
AHaM3 KOHTPOJIBHOM pabOTHI. 3aKIFOYUTEIIBHBINA YPOK.
11 kaacc — 68 yacos
Kou- Paszpnen
BO
4acoB
BBenenue
49 | OcHOBHbBIC IOHATHUSA U 3aKOHBI XUMHUH. OCHOBHBIC TIOHATHSA U 3aKOHBI XUMHH. Bennyunsl 1

(hOpMYIIBI, HCIIOJIB3yEMbIC B XUMUH.

CTpoeHue BemecTBa

31 4

Crpoenue aroma. CTpoeHHE SIEKTPOHHBIX 00o00oYeKk aTomoB. llepuoamveckuil 3akoH U
[lepuoanueckas cuctema xummudeckux snemeHToB J[.M1.MeHnzneneeBa B cBeTe TEOPUH CTPOCHUS
atoMoB. MonHas cBaA3b. MoHHas kpucrammyeckas pemerka. KoBaneHTHas cBsi3b. ATOMHas U
MOJIEKYJIsIpHAsE KPUCTAJUTMUECKasl PelIeTKa. 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. PacueTsl,
CBSI3aHHBIE C TIOHATHUEM «MaccoBasl JOJil 3JIEMEHTa B BellecTBe». Meraminyeckas CBS3b.
Mertannuueckass KpucTamiuyeckas pemierka. Bogoponnas cBsisb. Enunas  mpupona
XUMHUecKux cBszeil. [lonumepsl Heopranuueckue U opraHudeckue. ['a3oo0pa3Hoe cocTosiHuE
BemiectBa. [Ipupoanbie ra3oo0pa3Hble cMecu: BO3AyX U NPUPOAHBIN ra3. [IpeacraBurenu razos,
n3yueHne ux cBoMCTB. [Ipaktmueckass pabora Nel «[lomyueHme W pacro3HaBaHHE Ta30B
(BomopoA, KHCIOPOJ, YIJIEKUCIBIM ra3, amMMHak, 3THIIEH)». JKHIKOe COCTOSHHE BEIeCTBA.
Boga. Kunkue kpucramibl. MaccoBasi 071 pacTBOPEHHOTO BellecTBa. TBepAoe COCTOSHUE
BemiecTBa. AMopdHsle BeniecTBa. CocTaB BelecTBa U cMeceid. TBepaoe cocTOsIHME BEIeCcTBa.
Amop¢ubie BemectBa. CocraB BemectBa U cMeceil. [lucnepcHbie cuctemsl. O0o001IEHHE U
cucremMaruzanus 3HaHui no Teme: «CtpoeHue BeuiecTBa». KoHTponbHas pabora mo Teme:
«CTpOeHHE BEIIEeCTBaY.

XuMHYECKHE peakuum

154

[TonsTe o xumuueckoil peakuuu. Peakumu, unymume Oe3 M3MEHEHHUS COCTaBa BELECTBA.
Knaccupukanus XUMHUYECKUX peakluil, MPOTEKAIOIMX C HW3MEHEHHEM COCTaBa BEILECTBA.
Crnoxuble 3¢pupbl. CKOpOCTh XUMHUYECKOM peakiuuu U (akTophl, BIMSIONIME HA CKOPOCTh
XUMHUYEeCKOM peakuuu. OOpaTMMOCTh XHUMHUECKOW peakiuu. XHUMHYECKOEe PpaBHOBECHUE U
yCIIOBUS, BIMSIOUIME HAa €ro cMmemieHue. Ponb BOJABI B XMMUYECKUX peakuusx. [ 'uaponus.
OKHCIUTENBHO — BOCCTAHOBUTEINIBHBIE pEAKLIUU. DIEKTPOIIN3.

BeunrecrBa u ux cBoiicTBa

18 g4

Hemerannsl. Mertamnel.  KucnoTel Heopranuueckue U opraHudeckue. OcHoBaHUs
HCOPTraHNYCCKUE W OPraHUYCCKHUC. Comm HCOPraHN4Y€CKUEC W OpPTraHUYCCKHUC. T'eneTnueckas
CBS3b MEXIYy Kiaccamu coequHeHuil. OO0o00mieHue W cucTeMaTh3als 3HAaHUKH [0 TeMe:
«BemectBa W ux cBoicTBay. KoHTponbHas paboTra mo TeMaMm: «XHMHYECKHE PEaKIUm»,
«BemectBa u ux cBoiicTBay. IIpakTtuyeckas pabora Ne2 mo Teme: «aentuduxarms
HEOPTraHUYECKUX W OPTaHUIECKUX BEIIECTBY.

Ipunoscenue

YyeoHo-MeToANYECKOE 00ecreuyeHue

I'abpuensan O. C. Xumusa. 10 xmacc. ba3oBblii ypoBeHb: Y4eOHUK Ui 0011e00pa3oBaTeIbHBIX
yapexnaenuid. - M.: JIpoda, 2017.




labpuensa O.C. Ilporpamma kypca xumum qis 8§ — 11 kimaccoB o00meoOpa3oBaTebHBIX
yapexaenui, - M.: [Ipoda, -2017 r.;

Henucona B. I'. Xumus 10 knacc: [loypounsie mansl.- Boarorpan: Yuurens, 2016 T.

I'opxoBenko M.IO. [Toypounsie pa3paboTku 1Mo XxumuH K yaeOnpiM komruiektam O.C. ["abpuensHa u
ap. 10 kmace. - M: «BAKO», 2017 r.

borpanosa H.H., BaciokoBa E.}O. COOpHHK TECTOBBIX 3aJlaHMM JIJIi TEMATHYECKOTO U UTOTOBOTO
koHTpouist, xumus 10-11 kmacesl, - M.: «uTemnexr-Lientpy», 2014.

INabpuensa O. C. Xumusa. 11 kmacc. ba3oBelii ypoBeHb: Y4eOHUK Hjisi 0O0IIe0Opa3oBaTeIbHBIX
yupexaenuit. - M.: Jlpoda, 2014.

Henucona B. I'. Xumus 11 knacc: [loypounslie miansl.- Boarorpan: Yuurens, 2013 r.

Tpoery6osa H.I1. Iloypounsle pa3paboTku no xumuu K yueonbiM komriektam O.C. 'abpuensna u
ap. 11 kmace. - M: «BAKO», 2015 .

O. C. TI'abpuensu, U.I'. OctpoymoB, A.A. Kapuosa «Opranuueckas xumus. 10 kmacc». — M:
[Ipoceemenue, 2017t.

O. C. TI'abpuensu, U.I'. OctpoymoB, E.E OctpoymoBa «Opranudeckass XuMusi B T€CTax, 3ajavax,
ynpaxHenusx. 10 kiaace» - M: lpoda, 2014r.

O. C. I'abpuensn, I1. H. bepé3kun u ap. «KoHTposabHble U TpoBepouHble paboThl. Xumus 10 kmacey.
— M: Jlpoda, 2015r.

Amuk6eposa JLIO., Pykk H.C.. ITone3nas xumus: 3ana4uu u uctopusi. — M.: JIpoda, 2012.
I'abpuensu O.C., OctpoymoB W.I'. Xumus Ui MIKOIHHUKOB CTapUIMX KJIACCOB U MOCTYMHAIOMINX B
BY3bI: Yueb. mocodue. — M.: llpoda, 2012.

I'abpuensu O.C., PemeroB I1.B., OctpoymoB W.I'., Hukutiok A.M. T'oToBUMCS K €AMHOMY
rocy/iapcTBeHHOMY 9k3ameny. — M.: JIpoda, 2013.

Y4ebHo-1a00paropHoe 000pYIOBAHHUE:

HaGop ans MogenupoBaHus CTPOSHUSI OPIraHUYECKUX BEIIECTB.
Komnexkuun: «Bonoknay, «KamMeHHBIN yroib U NPOAYKTHI ero nepepabotkmny», «Kayuyky», «HedpTs 1
BayKHEHIIEe IPOAYKTHI ee epepadboTku», «IlnacTtmacceiy.

Y4eOHO-IpaKTHUECKOE 000PYIOBAHUE:

Ha6op Ne 19 OC «¥YrieBonopoasi.

Ha6op Ne 20 OC «Kucnopoaconepkaiiye opraHuyeckie BEIecTBa.
Ha6op Ne 21 OC «KucnoTsl opraHuuecKue».

Ha6op Ne 22 OC «YraeBobl. AMUHBI».

Habop nocyel ¥ mpuHAIEKHOCTEN ISl yYEHUYECKOTO SKCIIEpUMEHTA.



