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[HosicHuTEIbHASA 3aIIUCKA
JlomoTHUTENbHAS oOpa3oBarenpHas nporpamma OOIICUHTEIIICKTyaTbHOU
HarpaBieHHOCTU «buoxumus» anpecoBana odyyatouumes 10-x kimaccoB
[Iporpamma Kypca pa3paboTaHa Ha OCHOBE

o Oenepanbubiii 3akoH oT 29 nekabps 2012 r. Ne 273-®3 «O6 obOpa3oBaHUU B
Poccuiickoit denepanun» (B pen. @enepanbubix 3akoHOB oT 08.06.2020 Ne 165-
D3);

e (enepanbHBI TOCYJAPCTBEHHBIN 00pa3oBaTeIbHBIA CTaHIAPT CPEAHETO OOIIEro
o0pa3oBaHMs, YTBEP)KIEHHBI MpPUKa30oM MHHHCTEPCTBA OOpa30oBaHHMS M HAyKHU
Poccuiickoit ®enepanuu ot 17 masg 2012 r. No 413 «OO6 yTBEepk ACHUHN U BBEJICHUU
B JeicTBHE (henepaabHOro TOCYIapCTBEHHOTO 00pa3oBaTENIBHOTO CTaHAapTa
cpeaHero ooOmiero ob6pazoBanus» (B pen. IlpukazoB MwunoOpnayku Poccum ot
29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613);

e [lpumepHass ocHOBHas oOpa3oBarenbHasi TporpaMma CpeIHEero  OoOIIero
oOpazoBanus (B penakiuu mporokojia Ne 2/16-3 ot 28.06.2016 r. dhenepaibHOTO
y4eOHO-METOANIECKOT0 00BEAMHEHHS 110 00IIeMy 00pa30BaHHIO);

e [lpuxa3 MwunucrepcrBa mnpocemieHusi Poccuiickori @enepanun ot 28 nexadps
2018 r. No 345 «O denepansHoM nepedyHe Y4YEOHHUKOB, PEKOMEHIYEMBIX K
UCIIOJIb30BAHUIO TIPH pealu3allid UMEIOIHUX TOCYIapCTBEHHYIO aKKpEIUTAIMIO
oOpa3oBaTeIbHBIX MPOrPaMM Ha4yaJIbHOI'O OOIET0, OCHOBHOI'O OOIIEro, CPEeIHEro
obmero obpazoBanus» (B pea. Ilpukazo Munnpocsemenns Poccun ot 08.05.2019
Ne 233, o1 22.11.2019 Ne 632, ot 18.05.2020 Ne 249);

e UMHCTpYKTUBHO-METOJIMYECKOE MHUCHhbMO 00 oOpraHu3auud o0pa3oBaTENbHOU
NEeATeIbHOCTH B 0011e00pa3oBaTeabHbIX opranu3ainusx HMO.

o Koaudukatopa s1eMEHTOB cOAEpKaHUS W TPEOOBAHHN K YPOBHIO MOATOTOBKU
o0ydJaromuxcs, OCBOMBIIMX OCHOBHBIE 00IIe00pa3oBaTebHBIC IPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHuUs;

o CrneuuduKalud KOHTPOJBHBIX HU3MEPUTEIBHBIX MAaTEPHAIIOB IS IPOBEICHUS

OCHOBHOT'O TOCYJapCTBEHHOTO »JK3aM€Ha IO 001eo0pa3oBaTeabHbIM IpeAMETaM

oOydJarommuxcs, OCBOMBIIMX OCHOBHBIE 00Ie00pa3oBaTeNbHBIE  MPOTPAMMBI

OCHOBHOT0 00111er0 00pa3oBaHus;

JlaHHBIN KypC coaep KaTeIbHO CBSI3aH ¢ KypcaMH XUMHUH, OHOJIOTHH, HH)OPMATHKH, T. €.
HOCUT WHTETPUPOBAHHBIM XapaKTep W CIHOCOOCTBYET PAa3BUTHUIO €CTECTBEHHO-HAYYHOTO
MHUpPOBO33peHus1 ydammxcs. [IporpamMmma obecrmeunBaeT 3HAKOMCTBO C COBPEMEHHBIMH
dbyHIaMEHTATbHBIMA W TPHUKIAIHBIMH  UCCIACAOBAaHUAMH B 00JacTH OHOXWUMHH,
dbopMupoBaHue y 00yJarOIIMXCsl KOHBEPTCHTHOTO MBIIIUICHUS;, YriIyOaeHne u 0000IeHNe
3HAHUW MIKOJBHUKOB O BBICOKOMOJIEKYJSPHBIX BEIICCTBAX, METOJAX WX H3YYCHUS;
PacKphITHE TPUHIMIOB (YHKIIMOHUPOBAHUS J>KUBBIX CHCTEM; 3HAKOMCTBO C HCTOpPHEH
pa3BUTHS €CTECTBO3HAHHWS W COBPEMEHHBIMH pa3paOOTKaMH YYEHBIX; BOCIHTaHHC
OCpEe)KHOTO OTHOIICHHUS K JKHBOM MpHpoae, (OPMHUPOBAHHE KYyJIbTYPhl ITHTAHHMS;
oOydeHre apryMEHTHPOBAHHOMY BEJICHHIO JHCKYCCHH; JKCIIAHHE 3aHUMAaThCS Hay4HO-
MPAKTUYECKOM JIEATENBHOCTBIO.



Ha 3ansTusx ydamuecs pa3BUBAIOT AaHAIUTUYECKHE CIOCOOHOCTH MpPU MNPOBEICHUU
MPAKTUYECKUX pabdOT, YCTAHABIMBAIOT MPUYMHHO-CIEJICTBEHHbIE CBA3U IPHU HU3yUYECHHH
METO/I0B OMOXMMUH, Y3HAIOT O BO3MOXKHOCTSX UX MPUMEHEHUS B MEAMIIMHE, O KOHTPOJIE
KauecTBa B (papMalieBTUYECKON M MUILEBOW MPOMBIIIIEHHOCTH.

IIporpaMma BHEYpPOYHOM JACATEIBHOCTH «DBHOXHMUSA» OTpa)XkaeT COIEpIKAHUE
NpEeIMETHBIX TEM, [JaeT pachpeneieHne ydeOHbIX YacoB IO pasliejaM Kypca H
IIOCJIEA0BATENBHOCTh UX M3YYEHHUS C YYETOM MEKIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM Yy4eOHOro TpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00y4arommxcs,
onpejeNnsieT MaKCUMalbHbIA HA0Op MPAaKTHUECKUX pPAOOT U OMbBITOB, BBITOJHIEMBIX
00y4JaromuMHCs.

HoBu3Ha 1aHHOM aBTOPCKON KOMOWHUPOBAHHOM pa3pabOTKHU 3aKIOYaeTCsl B 0TOOpE
U HOBOM CTPYKTYPUPOBAHHMM COJAEPKAHUs, UCIOIb30BAHUN HOBBIX METOJIOB OOyYEHHUs, a
TaKk)Ke B COUETAHUM PA3TUYHBIX (POPM pabOTHI C ONMOPON HA MPAKTUUYECKYIO JAEATEIBHOCTb.

AKTYaJIbHOCTH JIJAHHOTO Kypca OIpeeNsieTcss He0OXOAMMOCTbIO —MOAACPKKU
o0Opa3oBaHus, HAMPaBICHHOTO HA MOJATOTOBKY OYyAYyIIUX MPOPECCHOHAIOB ISl Pa3BUTHUS
BBICOKOTEXHOJIOTMYHBIX MPOU3BOACTB Ha CTHIKE €CTECTBEHHBIX HayK. ColepxaHue Kypca
ABJIAETCS ~ KOHBEPI€HTHO  OPHEHTHPOBAaHHBIM M  oOecneuywBaeT  (QOpMUpOBaAHHE
KOMIIETEHIIMH, HEOOXOIUMBIX Ui JKM3HU U TPYIOBON JESATENBHOCTH B DIIOXY
BBICOKOPA3BUTON HaYKU U COBPEMEHHBIX TEXHOJOTUM.

IlepcnekTuBHOCTL Kypca. [lpemmaraemas mnporpaMma HOCHT — OOyYarolIHid,
pa3BHUBAIOLIUN XapaKTep, CIOCOOCTBYET Pa3BUTHIO HHTEIIEKTYalIbHBIX CHOCOOHOCTEM
yUalIuXxcsl Yepe3 YCBOCHUE alTOPUTMA HAYYHOTO MCCIIEAOBAHMS U (POPMUPOBAHUS OIBITA
BBITIOJTHEHUSI HUCCIIEIOBATEIBCKOTO TPOeKTa (YMEHHE CTaBUThH MpodiieMy, paboTath C
UCTOYHUKAMH, TPOTHO3UPOBATH PE3YNbTaT, JAeliaTh AapryMEHTHPOBAHHBIE BBIBOIbI).
[Iporpamma pacuupsieT Kpyro3op IIKOJIbHHKOB, MOBBIIIAET BOCIUTATEIbHBIN MOTEHIIAAT
0Oy4YeHHsl, TIO3BOJISIET MOBBICUTH YUCOHYI0 MOTHBAIMIO YUAIIUXCS.

Hear mnporpammel: (GOpMHpOBaHHE HAyYHOW KAPTUHBI MHpa; pa3BUTHE
MMO3HABATEIbHBIX MHTEPECOB W METANPEIMETHBIX KOMIIETEHIUHA OOydYarolnIuxcsi 4epes
MPAKTUYECKYIO JIESITENbHOCTh; pacIIUpeHue, YIriIyOsleHne W oO000IIeHHe 3HaHUKM O
CTPOEHUH, CBOWCTBAX M (DYHKIMSAX OMOMOJIEKYI; (POPMUPOBAHUE YCTOWYMBOTO MHTEpECa
K MPO(eCCHOHAIIBHOM JESTEIIBHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

3agaum mporpamMmabi:

® U3Y4YUTh OCOOCHHOCTH CTPOCHHUS, CBOMCTBA M (YHKIIMU OMOMOJIEKYJ (yTIeBOIOB,
JTUTUI0B, OEJKOB, HYKJICMHOBBIX KHCIIOT), BXOASIINX B COCTaB KMUBOTO OPraHU3Ma;

e chopmupoBath y OOydYarOmMXCA TPEACTABICHUS 00 OCHOBHBIX METOJaxX
MCCJIeIOBaHNS B OMOXUMUMU;

® [03HAKOMHUThH OOydaronuxcsi ¢ OMOUHPOPMATUKOM;

e 00ecneunTh pa3BUTHE FKCIEPUMEHTAIBHBIX YMEHUNU U HaBBIKOB B COOTBETCTBUHU C
TpeOOBaHUAMU MPABUI TEXHUKU O€30MaCHOCTH;

® paccMOTpeTh 00JaCTH MPUMEHEHUSI COBPEMEHHON OMOXUMUU B (PyHIaMEHTAIbHBIX,
MEIUIMHCKUX U (HapMaIleBTUUECKUX HCCIICTOBAHUSX;



e chopmupoBaTh y 0OydYaromuxcss KOMIIETEHIIMH Uil  TPOodheCCHOHATBHOTO
CaMOOTIPECIICHAS B paMKaX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA, Pa3BUBATh
MOTHBAIIMI0O K HEMPEPHIBHOMY OOpa30BaHHWIO KaK yYCIOBUIO  YCICIIHOU
npo¢eCCUOHANILHON JIeSITEILHOCTH

Oco0eHHOCTH peain3aluy NPporpaMMbl

B cooTBeTCcTBHM C CHCTEMHO-IEATCILHOCTHBIM TIOJIXOJIOM pealu3alus JTaHHOU
MPOrpaMMBbl  MIPEATIONAaracT HMCIOJIb30BAHHE COBPEMEHHBIX METOJOB OOyYCHUS W
pa3HooOpa3HbIX (QopM OpraHumzanuud 00pa30BaTENBHOTO TIpoIlecca: KPYTIBIA  CTOI,
BUJICOJICKTOPUH, OwomH(popmMaTHdeckas paboTa, CEMHHApbl, NPAKTHYECKHUE U
nabopatopHbie  paboThl, Yy4eOHOE WCCIIEJJOBaHME, CaMOCTOsITeNbHAas pabora ¢
NEPBOUCTOYHUKAMH,  JICKIUS, KOH(PEPEHIWS ©  JAp.; BO3MOXHO  BBIMOJHEHUE
WHIAVUBUAYATbHBIX UCCICIOBAHUH U IIPOCKTOB.

CoaepxkaHue Kypca HMMEET OCOOCHHOCTH, OOYCJIOBJIICHHBIC, BO-TIEPBBIX, 3aJauaMu
pa3BHUTHS, OOYUYCHHS ¥ BOCITUTAHUS yYaIlUXCs, 3aJAaHHBIMU COIIMAIBHBIMU TPECOOBAHHAMU
K YPOBHIO pa3BUTHUA WX JIMYHOCTHBIX MW TI03HABAaTEIbHBIX KaveCTB; BO-BTOPHIX,
NPEIMETHBIM COJICpKAHUEM CHCTEMbl OCHOBHOTO OOIIEro o0O0pa3oBaHMS; B-TPETHHX,
NICUXOJOTHYECKUMHU BO3PACTHBIMU OCOOECHHOCTSIMU 00y4aeMBbIX.

Bune! nesarensHocTH:
- MIO3HABATeNIbHAS IEATEIbHOCTD
- MpoOJIEMHO-IIEHHOCTHOE O0IIeHHUE
- IPOEKTHAs IESITEIbHOCTh

@dopMbI OpraHU3aIiy MO3HABATEIIBHON JIEITEIbHOCTH 00yUYalOIIUXCsl MOJOMPAIOTCS B
COOTBETCTBUM C Y4YEOHBIMH BO3MOXHOCTSIMH ¥  YpPOBHEM C(HOPMHPOBAHHOCTH
MO3HABATEIBHBIX CHOCOOHOCTEHW oOyuatomuxcs. [Ipenmourenune oTmaercs CleayrOIIUM
dbopmaM paboOTBI: caMoOCTOsITeNIbHAas pabdoTa HaAJ TEOPETUUYSCKHM MAaTEpPHAIOM IIO
O00OOIIEHHBIM TUIAaHaM JEeATENbHOCTH; paboTa B TpyNNax TMpUd  BBINOJHEHUU
1a00paTOPHBIX M TPAKTHYECKUX PAOOT, IKCIIEPUMEHTATBHBIX M TPOEKTHBIX 3aJIaHUIA;
nyOIUYHOE TMPEACTABICHHE pPE3yJbTaTOB HCCIEAOBAHHM, WX apryMEHTHPOBAHHOE
000CHOBaHHE U JP.

Ha xaxmom »stame oOyueHuss BbIOMpaeTcsi TemMa pPabOThl, KOTOpask TMO3BOJISET
oOecreuynBaTh OXBAaT BCEH COBOKYMHOCTH PEKOMEHAYEMBIX B MPOTPAMME MPAKTHIECKUX
YMEHUN W HaBBIKOB. [IpW ATOM YYMTBIBa€TCS TOCHIBLHOCTH BBITIOJHEHUS PAOOTHI st
OoOydJarommxcs COOTBETCTBYIONIETO BO3pacTa, €ro OOIIECTBEHHAs W  JIMYHOCTHAS
[IEHHOCTh, BO3MOXXHOCTH BBHITIOJHEHHUS PAOOTBI TPH HMMEIOMIEHCS MaTepUalbHO-
TeXHUYecko Oase. bompimoe BHUMaHWe oOpammaercs Ha oOecredeHue O0e30MacHOCTH
Tpyna oOydYarolmuXcs TPH BBINOJHEHUHU PAOOT € J1abOpaTOpHBIM OOOPY/IOBAHHEM U
XAMHYECKUMHU pPEaKTUBAMH, COOJIIOJICHHE TPaBWI OE30MacHOCTH TpH paboTe C
npudopamu.

Metonbpl W cpencTtBa OOy4YeHHS HANpaBJICHBI HA OBJIAJEHUE OOYYarONIMMUCS
YHUBEPCATHHBIMUA YICOHBIMU JEHCTBUSIMH U CIIOCOOAMH JEATEITHLHOCTH, KOTOPHIE



MMO3BOJIAAT KM OCYHICCTBIIATL ITOUCK I/IH(i)OpMaI_[I/II/I H €€ aHaliu3, OCYHCCTBIATH

9KCIICPUMCHT, IPOBOAUTDH y‘I€6HBIC HCCICOAOBAaHUs, p83pa6aTBIBaTB ITPOCKTHI.

3anstus npoBoasTcs Ha 0aze MOYCOIL Nel8 «Touka poctay

Cpoxk peau3anmuu 10N0JHUTEIbHON 00pa3oBaTeJIbHOM POIPaMMbI

[Iporpamma Kypca BHEYypOuHOH nesTenbHOCTH «buoxumus» paccuurtana Ha 1 rog.

Kypc coctout u3 34 yueOHbIX 4acoB, U3 pacuera 1 ydyeOHbIN Yac B HEJEIIIO.

Ilnanupyembie pe3yjibTaTbl OCBOCHHUS Kypca

JInunoctHbIe pe3yabTaThl ocBoeHus QOOII

JIuuHOCTHBIE pe3ynbTaThl B cdepe OTHOmIEHHH oOydamomuxcsi K cebe, K CBoemy

3A0POBbIO, K ITO3HAHUIO ceOst:

OpUEHTAIsl OO0YyYaloIMXCS Ha JOCTMKCHHE JIMYHOTO CYACThs, PEaTU3aIHI0
MO3UTUBHBIX  KWU3HCHHBIX  IEPCIICKTHB, HMHHUIIMATHBHOCTh,  KPEATUBHOCTD,
TOTOBHOCTh W CIIOCOOHOCTh K JIMYHOCTHOMY CaMOONPEICICHUI0, CIIOCOOHOCTH
CTaBUTbH IICJIH M CTPOUTH )KU3HCHHBIC TUIAHBI;

TOTOBHOCTH U CIIOCOOHOCTh 00CCIICUHUTh ce0e ¥ CBOMM OJIM3KUM JIOCTOMHYIO JKU3Hb
B TIPOIIECCE CAMOCTOSTEIIbHOM, TBOPUYECKON M OTBETCTBEHHOM JICSITCIIbHOCTH;
TOTOBHOCTB M CITOCOOHOCTBH OOYYaOIIUXCSl K OTCTAMBAHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIPAOAaThIBATH COOCTBEHHYIO
MO3UIUIO 10 OTHOUIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITUSAM MPOILIOTO U
HACTOSIIIET0 Ha OCHOBE OCO3HAHUS M OCMBICIIECHUSI UICTOPUH, TyXOBHBIX IIEHHOCTEMH
Y IOCTUKECHUHN HAIlIEW CTPAHBI;

TOTOBHOCTH M CIIOCOOHOCTH O0YYaIOUIUXCsl K CAMOPA3BUTHUIO U CAMOBOCITUTAHUIO B
COOTBETCTBHM C OOIICYEIOBEYECKUMHU IIEHHOCTSIMU M HJealaMH T'PakIaHCKOIro
oOmecTBa, MOTPEOHOCTh B (U3UYECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHIX
CIIOPTUBHO-0370POBUTEIHHON IEATETbHOCTBIO;

NPUHITHE W peaju3alus IIEHHOCTEW 3J0pOoBOro M 0Oe3omacHoro obpasza KU3HH,
OepekHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3IECKOMY U TICUXOJIOTHIECKOMY 3I0POBBIO;

HEMPUATHE BPEIHBIX MPUBBIYECK: KYPEHUS, YIIOTPEOICHUS aTKOT0JIsl, HAPKOTHKOB.

JImaHoCcTHBIE pe3yNnbTaThl B chepe oTHOMmEHH oOydaromuxcs k Poccum kak k Ponune
(OteuecTBy):

poccHiicKasi ~ MJIIGHTUYHOCTh, CIOCOOHOCTP K  OCO3HAHHUIO  POCCHUHCKOMU
WJICHTUYHOCTU B MOJIMKYJBTYPHOM COLIMYME, YYBCTBO NMPUYACTHOCTU K UCTOPUKO-
KyJIbTYpHOH OOITHOCTH POCCHUUCKOTO0 Hapoja W cyanbe Poccum, marpuoTusm,
TOTOBHOCTH K CITy>)keHUI0 OTe4eCTBY, €ro 3aluTe;

YBAXXEHUE K CBOEMY HApPOJy, YYBCTBO OTBETCTBEHHOCTH Inepesa PonuHoi, roproctu
3a CBOM Kpaii, CBOIO PoinHy, mpoluioe u HacTosIee MHOTOHAIMOHAJIBHOTO HApO/a
Poccun, yBaxkeHue K rocy1apCTBEHHbIM cuMBoJiaM (Tep0, duiar, rumMH);
dbopMupoBaHUE YBaXEHUS K PYCCKOMY S3bIKY KaK TOCYJAapCTBEHHOMY SI3BIKY
Poccuiickoit ®denepannu, SIBISIOMIEMYCS OCHOBOW POCCHMCKOW HJIEHTUYHOCTH H
[JIABHBIM (DAKTOPOM HAIMOHATBLHOT'O CaMOOIIPEICTICHNUS;

BOCIIUTAHUE YBAXKEHUSI K KYJbType, SI3bIKaM, TPaJULMSIM U OObIYasiM HapOJO0B,
npoxuBaromnx B Poccuiickoint @enepanumu.



JIMYHOCTHBIC pe3yabTaThI B Chepe OTHOMIEHUN 00YUaIONUXCsl K 3aKOHY, TOCYIapCTBY U K
IPaKIaHCKOMY OOIIECTBY:

IPaXkKJaHCTBEHHOCTb, TPAXKAAHCKAsA IMO3ULIMS aKTUBHOI'O M OTBETCTBEHHOI'O YJICHA
pPOCCUICKOT0 OOIIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYLMOHHBIE IIpaBa M
00513aHHOCTH, YBa)XAIOIIETO 3aKOH U INPaBONOPSIOK, OCOZHAHHO NPUHUMAIOLIETO
TPaJULIMOHHbIE HALUMOHAJIbHBIE M OOIIEYEIOBEUECKHE T'yMaHUCTHYECKUE H
JEMOKpaTHYECKHE [IEHHOCTH, TOTOBOI'O K YYaCTHIO B O0ILIECTBEHHOW KU3HH;
MPU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX IIpaB M CBOOOJ YENOBEKa, KOTOpHIE
IIPUHAUIEKAT KAXIAOMY OT POXIECHHUSA, TOTOBHOCTH K  OCYLIECTBJICHHUIO
COOCTBEHHBIX IMpaB M CBOOOJ 0Oe3 HapylleHUs NpaB W CBOOOA APYrUX JIMIIL,
TFOTOBHOCTh OTCTanBaTh COOCTBEHHBIE IMpaBa M CBOOOJbI YeJOBEKA M TpakJIaHUHA
corjacHo OOIIENPU3HAHHBIM MPUHLKIAM W HOpPMaM MEXKIYyHApOJHOIO IMpaBa U B
coorBetctBUM ¢ Konctutymumenn Poccuiickoii  @enepauuu, mpaBoBas U
IIOJIMTUYECKAs TPAMOTHOCTb;

MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKU M
OOIIECTBEHHON MPAKTUKH, OCHOBAHHOE Ha JMAJIOTE KYJbTYp, a TaKKE Pa3TUYHBIX
(GopM OOIIECTBEHHOTO CO3HAaHMsI, OCO3HAHUE CBOEr0 MECTa B MOJUKYJIbTYPHOM
MHUpE;

UHTEPUOpU3aLAs LEHHOCTEH JEMOKpPaTUM U  COLMAJIBHOM  COJIMIAPHOCTH,
FOTOBHOCTb K JOTFOBOPHOMY pEryJIMPOBAHUIO OTHOLICHUW B TIPyNIE WIH
COLIMAJIbHON OpraHU3alllH;

TOTOBHOCTh OOYYarOUIMXCs K KOHCTPYKTMBHOMY YYacTHIO B NPUHATUU PELICHHH,
3aTparMBalpIIUX HMX IMpaBa UM HMHTEPEChl, B TOM 4YHCIE B PANIUYHBIX (Qopmax
OOIIIECTBEHHOM CaMOOpraHu3aluy, CaMOYIpPaBICHUs, OOIIECTBEHHO 3HAYMMOU
NEeATEIIbHOCTH;

IIPUBEPKEHHOCTD UaesaM WHTEPHALIMOHAIIA3MA, JpYyXOBl, PaBEHCTBA,
B3aUMOIIOMOIIM  HApOJIOB;  BOCIHUTAHUE  YBWXKUTEIBHOIO  OTHOLICHHUS K
HaIlMOHAJIIbHOMY JJOCTOMHCTBY JIIOJIEH, MX UyBCTBaM, PEIUTHO3HBIM YOCKICHUSIM;
TOTOBHOCTh  OOydalolUXcs  MPOTUBOCTOSITH  HJCOJOTUH  HKCTPEMHU3MA,
HaI[MOHAIN3Ma, KCeHO(POoOUH; KOPPYNLUU; AUCKPUMHUHAIMU IO COIMAJIBHBIM,
PEIUrUO3HBIM, PAaCOBBIM, HAIMOHAJIBHBIM IIPU3HAKAM M JIPYyIMM HETaTUBHBIM
COLMAJIEHBIM SIBJIICHUSIM.

JImaHOCTHBIE PE3YNBTATHI B C(hepe OTHOMICHU 00YUAIONIUXCS C OKPY KAOIIMMHU JIFOIbMU:

HPAaBCTBEHHOE CO3HAHUE W TOBEJCHHUE Ha OCHOBE YCBOCHHS OOILEUETOBEYECKHX
LIEHHOCTEN, TOJIEPAHTHOI'O CO3HAHUS W TOBEICHUS B IOJMKYJBTYPHOM MHUDE,
TOTOBHOCTH M CHOCOOHOCTH BECTHU AUAJIOT C APYTUMU JIOAbMHU, JOCTUTaTh B HEM
B3aMMOITIOHUMAHUS, HAXOAUTH OOIIKE 1IeJIU U COTPYIHUYATD JIJISl UX TIOCTUKEHUS;
MPUHATHE TYMAHUCTUYECKUX LEHHOCTEW, OCO3HAHHOE, YBAXKUTEIBHOE U
noOpoxkenaTeNbHOE  OTHOILIEHHWE K  JAPYrOMYy  UENOBEKYy, €ro MHEHHUIO,
MHPOBO33PEHUIO;

CIIOCOOHOCTh K COIEPEKUBAHUIO U (POPMHUPOBAHHE MMO3UTUBHOIO OTHOILICHUS K
JOASM, B TOM YMCJE K JIMIAM C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI U
WHBAJIWJIaM; OepekHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHUE K



(GU3NIECKOMY U TICUXOJIOTUYECKOMY 30POBBIO JPYTHX JIOJCH, yMEHNE OKa3bIBaTh
MEPBYIO MTOMOIIIb;

(dopmMupoBaHUE BBIpaXECHHOW B TOBEICHUU HPABCTBEHHOMN MO3UIIMHU, B TOM YHCIE
CIOCOOHOCTH K CO3HATEIbHOMY BBIOOpPY J00pa, HPABCTBEHHOT'O CO3HAHUS H
MOBEJICHUSI Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IIEHHOCTEH M HPABCTBEHHBIX
YyBCTB (4€CTH, J0JIra, CIPABEATMBOCTH, MUJIOCEPAUS U APYKETO0Us);

pa3BUTHE KOMIETCHIMI COTPYAHMYECTBA CO CBEPCTHUKAMH, ICTHMH MIIAJIIETO
BO3pacTa, B3pPOCIBIMM B 00pa30BaTelIbHOM, OOIIECTBEHHO TMOJIE3HOM, Yy4eOHO-
HCCIIEIOBATEIBCKOM, MPOSKTHON U APYTUX BUAAX NEATEIHHOCTH.

JIM4HOCTHBIE pe3ynbTaThl B chepe OTHOIIEHUI O0y4alolUXCsi K OKPYXKaIoIIEeMy MUpY,

YKUBOW IPUPOJE, XyNOKECTBEHHOU KYJIBTYpE:

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH,
3HAYMMOCTH HayKH, TOTOBHOCTh K HAayYHO-TEXHUYCCKOMY TBOPYECTBY, BIIaJICHUC
JOCTOBEpHOM MH(pOpMaIed 0 ePeIOBbIX JOCTHKCHUSIX U OTKPBITHSIX MUPOBOU U
OTCUECTBCHHON HayKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE
MUpa 1 00IIEeCTBa;

TOTOBHOCTH M CITOCOOHOCTh K OOpa30BaHHUIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, HA
NPOTSHKEHUW BCEH JKM3HM, CO3HATEIbHOE OTHOIICHHE K HEIPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIHENTHOW MPO(EeCCHOHAILHON M O0OIIEeCTBEHHOU
NEATEIIbHOCTH,

HKOJIOTHYECKasT KYJIbTypa, OCpEKHOE OTHOIICHHS K POIHOW 3eMIle, MPUPOIHBIM
oorarctBamM Poccum w MmHpa; TMOHMMaHHUE BIIMSHHUS COIHMAIbHO-3KOHOMHUYECKHX
IIPOIIECCOB HAa COCTOSIHWE MPUPOIHON M COIMAIBHON CpeJbl, OTBETCTBEHHOCTh 3a
COCTOSIHHE  NPHPOJHBIX  PECYpCOB; yYMCHHUS M  HaBBIKM  Pa3yMHOTO
IIPHPOJIOIOJIB30BAHUS, HETEPIIUMOE OTHOIICHUE K JACHCTBUSM, IMPUHOCSIIUM BpE/I
HKOJIOTHH; IPHOOPETCHHE OIbITa KOJOT0-HAIIPABICHHON JICATEIBHOCTH;
ACTETHYECKOE OTHOIICHHUS K MHpPY, TOTOBHOCTh K 3CTECTHYECKOMY OOYCTPOKHCTBY
COOCTBEHHOTI'O OBITA.

JInaHOCTHBIE PE3yNbTaThl B c(epe OTHOMICHUN OOyUYaIOIIUXCS K CEMbE U POAUTEISIM, B

TOM YHCJIE MOATOTOBKA K CEMEMHOMU KU3HU:

OTBETCTBEHHOE OTHOIIICHHE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOT'O MPUHSATHS
LICHHOCTEM CEMEMHON KU3HU;

MOJIOKUTENIbHBIA  00pa3 CeMbH, POJIUTENBCTBA (OTIOBCTBA W MAaTEPUHCTBA),
WHTEPUOPU3ALIUS TPAAUITMOHHBIX CEMEUHBIX 1IEHHOCTEH.

JIndHOCTHBIE pe3ynbTaThl B cdepe OTHOIICHUS OOydJaromuxcs K Tpyay, B cdepe

COIIMaJIBHO-DKOHOMHMNYCCKHUX OTHOILICHUM:

yBaXEHHE KO BceM (opmam COOCTBEHHOCTH, TOTOBHOCTh K 3aIlllUTE CBOEH
COOCTBEHHOCTH,

OCO3HAHHBIM BbBIOOp Oynayuiedl npodeccuu Kak MyTh W CHOCO0 pealu3aluu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

FOTOBHOCTh OOYYarolUXca K TPYA0BOM MPodeCCHOHAIBHOU NESITENIbHOCTH KaK K
BO3MOKHOCTH yYacTHsl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, IOCY/IapCTBEHHBIX,
0O0IIeHAITMOHAIBHBIX MPOOJIEM;



* MOTPEOHOCTh TPYAUTHCA, YBAXKEHHE K TPYyAy U JIOASIM TpyJa, TPYJAOBBIM
JTOCTHXKEHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHHE K
pa3HBIM BUJIaM TPYAOBOU AESTEILHOCTH;

* TOTOBHOCTH K CaMOOOCIyKUBaHUIO, BKJII0Yasi 00yYeHUE U BBIMOJHEHHUE JOMAITHUX
0053aHHOCTEH.

JInuHOCTHBIE pe3yNbTaThl B cepe (U3MUECKOro, MCUXOJIOTUYECKOTO, COLUAIBHOIO M
aKaJIeMUYECKOT0 OJaromnoaydusi 00y4Jarommxcs:

* (usmyeckoe, HMOLMOHAIBHO-TICUXOJIOIMYECKOE, COLMAIbHOE Oiaromosydue
oOydaromuxcs B KU3HU OO0pa30oBaTENbHOW OpraHu3aluu, OIIYUIEHHE JAEThbMHU
0€30MacHOCTH U TICUXOJIOTHYeCKOro KoMmpopTa, UHPOPMALIMOHHONW O€30MaCHOCTH.

Ilnannpyembie MeTanpeaMeTHbIe pe3yabTaThl ocBoeHuss OOII
MeranpenMeTHbie pe3yibTaThl OCBOSHUSI OCHOBHOW 00pa30BaTEIbLHON MPOrpaMMBbl
Npe/ICTaBIECHbI TPEMs IPYIIaMU YHUBEpCAIbHBIX yueOHbIX AeiicTBuil (YVY /).
PeryisiTUBHBIE YHUBepPCcAIbHbIE YUeOHbIE AelCTBUS
Buinycknuk nayuumcs:

*  CaMOCTOSTEJIBHO ONpPEENsATh NN, 3a/1aBaTh apaMeTPhbl U KPUTEPUH, TI0O KOTOPHIM
MOKHO OTPEJETUTh, YTO IeJTh JOCTUTHYTA;

* OIICHMBaTh BO3MOXHBIEC TIOCJICACTBUSA JOCTIKCHHS TIOCTABJICHHOW MU B
JeSITENbHOCTH, COOCTBEHHON KU3HU M JKU3HU OKPYXAIOUIUX JIIO/IeH, OCHOBBIBAsICh
Ha COOOPAKEHUAX ITUKU U MOPAIIH;

* CcrTaBUTb U (QOpMyIHpOBaTH COOCTBEHHbIE 3aJau B  0Opa3oBaTeIbHOU
NEATENIbHOCTU U JKU3HEHHBIX CUTYalUsAX;

* OLEHHMBATh PECYpPCHI, B TOM YHUCJIE BpPEMSA U APYrM€ HEMaTE€pUaJbHBIE PECYPCHI,
HEOOXOIUMBIE ISl TOCTUKEHUS MTOCTABICHHOW 1IETIH;

* BBIOMpATH MyTh JOCTIXKCHMS 1LI€TH, IUIAHUPOBAThH PEIICHHE MOCTaBICHHBIX 3ajad,
ONTUMU3HUPYS MaTE€pUaIbHbIE U HEMATEPUAIbHBIE 3aTPATHI;

* Opranu3oBbIBaTh A(HPEKTUBHBIN MMOUCK PECYPCOB, HEOOXOIUMBIX IS JOCTHKCHUS
IMOCTaBJICHHOM I1EJIH;

* COIOCTaBJIATH MOJYYEHHBIN pe3yNbTaT JEATEIBHOCTH C IOCTaBJICHHOW 3apaHee
LENBIO.

Ilo3HaBaTe/ibHbIC YHHBeEpPCAJIbHbIE YYeOHbIE 1eiiCTBUSA
Buinycknuk nayyumes:

* WCKaTh W HAXOIUTh OOOOIIEHHBIE CMOCOOBI pelmieHUs 3a7ad, B TOM YHCIE,
OCYIICCTBIISITh PAa3BEPHYTHIN MHPOPMAIIMOHHBIM MOUCK M CTaBUTh HA €r0 OCHOBE
HOBBIC (yueOHBIC U ITO3HABATEIbHBIC) 3a/1a4H,

* KPUTHUYECKHA OIICHWBATh W HHTEPIPETHPOBATH MHGOPMAIHMIO C Pa3HBIX MO3UIINH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTHBOPEUHS B MH(OOPMAITMOHHBIX HCTOYHUKAX;

*  HCHOJIb30BaTh PA3IMYHbIC MOJICIbHO-CXEMATHUYECKUE CPENICTBA ISl IPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€d M OTHOUIEHHM, a TAK)X€ NPOTUBOPEYHI, BBIABICHHBIX B
MH()OPMAILIMOHHBIX UCTOYHUKAX;

* HAXOAUTh WM MPUBOJUTH KPUTHUUECKUE apTyMEHThl B OTHOIICHUU JCUCTBUU U
CYXXJICHHI APYroro; CIOKOMHO U Pa3yMHO OTHOCUTBHCSA K KPUTUUYECKUM 3aMEUaHUSIM
B OTHOLIEHUH COOCTBEHHOIO CYXKJIEHHS, paccMaTpuBaTh HX Kak pecypc
COOCTBEHHOT'O Pa3BUTHSI;



BBIXOJUTH 32 PaMKU YYEOHOr0 IpeIMeTa U OCYLIECTBIATh LieJI€HANPaBICHHBIN
MOMCK BO3MOXHOCTEH JIJIsl IIMPOKOT0 NEPEHOCA CPEACTB M CIOCOOOB JEHCTBUS;
BBICTpPaWBaTh WHIMBUIYAJIbHYIO O0Opa30BATENbHYIO TPACKTOPUIO, YUUTHIBAs
OTrpaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYEHHUS;

MEHATb U YJAEP>KUBATh pa3HbIe MO3UILIUU B TO3HABATEILHON JEATEIbHOCTH.
KommyHuKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Buvinycknuk nayuumcs:

OCYLIECTBIISITh JICJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEpPCTHUKaMHU, TakK U CO
B3pOCIBIMU (KaK BHYTpH 00pa3oBaTesIbHON OpraHU3allid, TaK U 3a ee IpeleaamMu),
no0uparh MapTHEPOB [JIs JEJTOBOM KOMMYHHUKAIIMM HMCXOAS M3 COOOpakeHUU
PE3yJIbTATUBHOCTH B3aUMOJIECHCTBUS, a HE TUYHBIX CUMITATHIA;

OpU OCYUIECTBICHUU TPYNIOBON pabOThl ObITh KaK PYKOBOJUTENEM, TaK U WICHOM
KOMaHIbl B pa3HbIX poisix (reHepatop WAeH, KPUTHUK,  HCIOJIHUTEb,
BBICTYTAIOIINNA, SKCEPT U T.1.);

KOOPJMHUPOBATH U BBIMOJHATH PabOTy B YCIOBUAX PEATbHOr0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BepHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(GIMKTOTCHHbIE CUTYallMd M MPEAOTBpaIlaTh KOHMIUKTHI 10 UX
akTUBHOM (a3pl, BBHICTpaMBaTh JEJIOBYIO M OOpa30BaTEIbHYI) KOMMYHHKAIIUIO,
n30erasi JMYHOCTHBIX OIIEHOYHBIX CYKJIECHUU.

[Inanupyemeble pe3yabTaThl OCBOSHUS Kypca

B pesynbTare u3ydeHus Kypca Ha ypOBHE CpPEHEro o0miero o0pa3oBaHus y yyaluxcs
OynyT chopMupOBaHbI CIAEAYIONINE IPEAMETHBIC PE3YIbTATHI.

packpeiBaTh Ha MpUMepax pojb OWOXUMHHM B (POPMUPOBAHHH COBPEMEHHOM
HAy4YHOU KapTUHBI MUPA U B PAKTUYECKOU IESATEIBHOCTH YEJIOBEKA;
JEMOHCTPUPOBATh HA MPUMEpPAX B3aMMOCBSI3b MEXKIY OHOXUMUEH U JIPYTUMHU
€CTECTBEHHBIMU HAYKAMU;

COCTaBIIATh MOJICKYJISIPHBIE M CTPYKTypHBbIE (DOPMYJIbI OPraHUYECKHX  BEIIECTB
KaKk HocHTelned uH(OpManmuu O CTPOSHUU BEIECTBA, €ro CBOWCTBAX U
MIPUHAJJICKHOCTH K OMPEAEIEHHOMY KJIacCy COEIUHEHUI;

XapaKTEepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOKCTBAM,
yCTaHaBIIUBAaTh NPUYMHHO-CJICICTBEHHbIE CBSI3U MEXKITY JAHHBIMU
XapaKTEPUCTUKAMHU BEIIECTB;

00OCHOBBIBaTh TPAKTUYECKOE WCIOJIB30BAHUE OPTaHWYECKUX BEIIECTB U WX
peaKkiuii B MPOMBIIUICHHOCTH U OBITY;

WCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOEHHWU M XMMHUYECKHUX CBOMICTBaX OEJIKOB,
JUMUJIOB, YTJEBOJOB W HYKJIEHWHOBBIX KHUCIOT [Ji MPUMEHEHUS B HAy4YHOU H
MIPAKTUYECKOMN NeATeNbHOCTH;

UCIIOJIb30BaTh HAa TMPAKTUKE pPAa3JUYHbIE METOJIbl OMOXMMHUHM — 3KCTPAKIHUIO
HYKJICMHOBBIX KHUCJIOT U3 OHMOJOTHMYECKUX OOBEKTOB, crieKTpodoToMeTpuio B Y D-
BUJIUMOM 00JIaCTH, TOHKOCIIONHYIO XpomaTorpadurio;



BBITMIOTHATh XUMHYECKHUN IKCIIEPUMEHT B COOTBETCTBUU C MPaBWJIAMU U MPUEMAMH
O0e3zomacHoil  pabOTBl € XMMHYECKMMHU BEIIECTBAMM M  J1aOOpaTOpPHBIM
000pyI0BaHUEM

M0 TOJYYEHHUIO0 00pa3la HYKIEHHOBBIX KHCIOT KJIETOK JyKa, HYKJICONpPOTEHHA
OpOACKEH, JHUMUIHOM (paKuu KeNTKa KypUHOTO siflla; MO pa3JaeieHHIo

OMOMOJIEKYII;
M0 TIPOBEJECHUIO KAYECTBEHHBIX pEAKUUA Ha HaIU4Yue B HYKJIEHMHOBBIX
KHCIIOTaX  OCTAaTKOB  IIYPUHOBBIX  OCHOBaHUW,  puOO3bl/A€30KCUPUOO3HI,

dbochopHOI KUCIIOTHI,

10 TPOBEJCHUI0O KAYCCTBEHHBIX M KOJMYCCTBEHHBIX PEAKIMHA Ha OCIKH W
AMHUHOKHCIIOTHI;

BJIQJICTh TpaBWIaMU UM MNpuéMamMu O€30MacHOH pabdoThl C  XUMHUYCCKUMH
BEIICCTBAMU U J1a0OPaTOPHBIM 000PYIOBAHHUEM;

BJIQJICTh TpaBWIaMH O€30macHOro OOpalieHusT ¢ CJAKUMH, TOpPIOYUMH H
TOKCUYHBIMH BEIIIECTBAMH, CPEICTBAMH OBITOBOM XUMUU;

OCYIICCTBIISATh TIOUCK XUMHUYECKON uH(pOpMaIIH 1o Ha3BaHUSM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (JOpMYJIaM BEIICCTB;

KPUTHYECCKH OILICHWBATh M WHTEPIPETUPOBATH C TOUYKH 3PCHHUS ECTECTBEH- HO-
HAyYHOW KOPPEKTHOCTH XMMHYECKYI0 HH(POpMAIMIO, COJEpXKAIIylCsS B
COOOIIEHUSIX CPEICTB MaccoBoil umHpopMammu, pecypcax HHTepHeTa, Hay4dHO-
NOMYJIAPHBIX  CTaThAX, B IEJAX BBIABJICHHUS OMMOOYHBIX CYXICHUU U
dbopmupoBaHuss COOCTBEHHOU MO3UIINH;

OPEACTaBIATh TMYTH  PEIICHUS  IJI00albHBIX  MpoOJieM, CTOSIIUX  Tepen
YeJIOBEUYECTBOM, M TEPCIEKTUBHBIX HAIMPABICHUN Pa3BUTHUS XUMHUYECKHX TEXHO-
JIOTH.

Yuawuiica nonyuum 603mM0MCHOCIb HAYHUMBCA!

ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBNeHUE U IBONIOYUI0 OUOXUMUU KAK HAYKU
HA PA3TUYHBIX UCMOPULECKUX IMANAX e€ pa3eumust,;

UCNONB308AMb  MeMmOoObl  HAYYHO2O0  NO3HAHUSA — NpU  peuleHuu  y4eOHo-
UCCIe008amMeNbCKUX 3a0ay Nno  U3VYEHUI0 CBOUCmS, Cnocob08 NoayueHus u
PACNO3HABAHUSL OP2AHUUECKUX BeUleCmB;

VCMAaHABIUBAMb  B3AUMOCBA3U  MedHcOy akmamu u meopuell, NPUYUHOU U
creocmeuem npu amanuze npooieMHbIX cumyayuil U 000CHOBAHUU NPUHUMAEMBIX
peuleHull Ha OCHO8e XUMUYECKUX 3HAHULL

Gopmyruposams yev Ucc1e008amns, 8bl08UcAMb u nposepsms
IKCNEPUMEHMATILHO 2UNOMe3bl 0 XUMUUECKUX CB0UCMBAX Geuecms HA OCHOBE UX
CO- cmaea u CMpoeHus, UX CHOCOOHOCMU BCMYNAMb 8 XUMUYECKUEe PeaKyuu, O
xapaxmepe u npoOyKmax pa3iudHbiX XUMU4eCKUx peaKyutl;

CAMOCMOSIMENbHO NIAHUPO8AMb U NPOBOOUMb XUMUUECKUEe IKCNepUMEHmbl C
cobnooeHuem npasuil 0Oe30nacHol pabomsl ¢ eewecmeamu U a1abOpPamopHuiM
obopyoosaHuem;

uUHmMepnpemuposams OAHHble O COCMAge U CHMPOEHUU Beujecms, NOJIYYEeHHble C
NOMOWBIO COBPEMEHHBIX DUOXUMUUECKUX MeMOO08;



*  Xapakmepuzoeamsv poOJib benkos u HYKJIEUHOBbIX KUCI0m KdK BAdICHEUUUUX
OuonocuHecKy AKMUBHbLIX eeuyecms.

Ouenka 10CTHKEHUA IVIAHUPYEMBIX Pe3yJ1bTaTOB 0CBOCHHS Kypca

Tekyluil KOHTPOJb YCBOCHUS MaTepHala OCYLIECTBIACTCS IIyTeM YCTHOI'O
(MMCbMEHHOr0) Oomnpoca WM MyTEM BBINOJHEHUS NpakTUUYeCKUX 3anaHuid. [lostamuas
OLICHKA PEAIM30BAHHBIX MPOEKTOB. CaMOOLIEHKA U CAMOKOHTPOIb.

IlonBenenue WTOroB MO pe3yjbTaTaM OCBOCHHS MaTepuaja JaHHOW IIPOTrpaMMBbl
MIPOBOJUTCS B (popMe 3alIMThI IPE3EHTAUU U pedepaToB, UCCIETOBATENbCKUX IPOEKTOB,
B TOM YHUCJI€ U HAyYHO-TIpakTuueckoi kKoHpepenunu «llar B Oyayiiee».

TeMaTnyecKkuil IVIaH NPOrpaMMbI

Ne | HamMeHOBaHME pPa3/CiioOB U TEM KomuuectBo 4dacos | [IpakTuueckue
/1 Ha pazjael paboTHI
1. | Benenue. 1
2. benku. 4 2
3. | ®epMeHTHI. 4 2
4, BuTaMuHBI 1 HEKOTOPBIEC OMOJIOTUYECKH 3 1

aKTHBHBIE BEIECTBA.
5. HyknenHoBbIe KUCIOTHI U UX OOMEH. 4 2
6. Pacmag 1 OnocuHTE3 OEIKOB. 3 1
7. YrneBonapl U UX 0OMEH. 4 2
8. JIunu el ¥ ux 0OMeH. 4 1
9. buosornueckoe OKHCIEHHE W CHHTE3 2

ATO.
10. | F'opMOHBI 1 X POJIb B 0OMEHE BEIIECTB. 2
11. | B3auMOCBsI3p M peryisaius oOMeHa 3

BemecTB. IIpoGiaeMbl OHOXUMUYECKOM

SKOJIOTHH.

Hroro: 34 11




Conepxxanue nporpaMMbl Kypca BHEYPOUHOIi AesiTe IbHOCTH «BruoxuMusn)
buoxumus kak Hayka. Mcropus pa3Butus Ouoxumuu. Ponb OTedeCTBEHHBIX
YY€HBbIX B pa3BuThH Onoxumuu (padotel A. S. Jlanunesckoro, H. U. Jlynuna, A.
H. baxa, B. A. Durensrapara, A. H. benosepckoro, A. C. Cnupuna, 1O. A.
OBunnHuKoBa, B. I1. CkynaueBa u ap.). B3auMocBsi3b OMOXUMUU C MOJIEKYJISIPHOMN
Oouosorueit, 6nopu3NKoN U OMOOPraHUYECKOW XUMHEH. 3HaUeHUE OMOXUMUHM ISt
pa3BuUTHs OMOJOTUH, MEAUIMHBI, OMOTEXHOJIOTHH, CEITCKOTO X035UCTBa, TCHETUKU
1 9KOJIOTUH. METOoIbl OMOXUMHYECKUX UCCIEIOBAHUN U UX XapaKTEPUCTHUKA.

Tewma 1. benku (44)

Ponr OGenkoB B mOCTpoeHHMHM U (YHKIIMOHUPOBAHUM  IKUBBIX  CHCTEM.
AMMHOKHUCITIOTHBIM cocTaB O0enkoB. [IoHsATHE O MPOTEMHOTEHHBIX AMUHOKHUCIIOTAX.
Cnoco0® cBsi3u aMUHOKUCIOT B OenkoBoil monekyne. [lentunsl. I[lpupoanbie
nenTuabl (TJIyTaTUOH, BAa30NPECCHUH, JHKEe(aTuHbI, SHAOPPUHBI U 1p.), HUX
(GU3HOIOTMYECKOe 3HAYEHHE M HCTOJb30BAHME B KAYECTBE MEIMIIMHCKHUX
npenapaToB. XUMUYECKUM CUHTE3 TIENTU/IOB 3aIaHHOTO CTPOCHUS M BO3MOXKHOCTHU
ux npuMmeHeHus. CTpyKTypa OEJIKOBBIX MOJIEKYI.

[lepBuunasi cTpykTypa 0enkoB. [IpUHIMIBI U METOJBI OMPEACIICHUS MEPBUYHON
CTPYKTYpbl Oenka. ABTOMAaTHYECKHE U MOJEKYISIPHO-TCHETUYECKUE METO/IbI
OTIpEeJICNICHUs] TEePBUYHOM CTPYKTypbl. KommbioTepHble OaHKM JAaHHBIX O
NEPBUYHON CTPYKTYpe OEIKOB.

Bropuunas u HaaBTOpWYHas CTPYKTypbl OenkoB. Ilonstue o006 o- u f-
koH(popManusax mnonunentuaHoi nernu (padoter JI. Ilommnra). Ilapamerpsr o -
CIUpaM TOJUMENTUIHON uenu. HaaBTopuuyHble CTPYKTYphl B O€lKax U HUX
3HaueHue Uil (QYHKIMOHHPOBaHMS crenududeckux rpynn OenkoB. CBs3b
NEPBUYHON U BTOPUYHOM CTPYKTYp OenkoBoi MoJiekyibl. Kitaccudukaiys 6enkoB
[0 DBJEMEHTaM BTOPHUYHOM CTPYKTYpbl. JIOMEHHBIM NPHHUUI CTPYKTYPHOU
opraHu3aIuy OeIKOoB.

Tpernunas crpyktypa OenkoB. THIBI CBsi3el, 00ECIIEUMBAIOIIMX TOJJICPKAHUE
TPETUYHON  CTPYKTYphl. JI[MHAMUYHOCTH TPETHYHOH CTPYKTYpbl  OEIKOB.
Camoopranuzanusi TPETUYHOW CTPYKTYpbl OCJIKOBOM MOJEKYJIBl U  POJb
cneruuyeckux  OeTKOB-IIanmepoHOB B 3ToM  mporecce. [Ipeackaszanwue
MPOCTPAHCTBEHHOTO CTPOCHUS OEITKOB UCXO/IS U3 MX EPBUYHON CTPYKTYPHI.
YerBepTtuuHasi cTpykrypa 0enkoB. CyObeauHUIBI (IPOTOMEPHI) M IIMUMOJIEKYIIbI
(mynbTumepsl). KoOHKpeTHble TpUMEPBl YETBEPTUYHON CTPYKTYphl OEJIKOB
(remornoOuH, JaKTaTAETUApPOreHa3a, Karajaza M Jp.). Tunbl CBA3ed MEXIy
CyOBeAMHUIIAMU B STTUMOJICKYJIE.

Homenknatypa u kmaccudukanus OenkoB. DyHKIHMOHATBHAS KIacCU(PUKAIIHS
OCIIKOB M XapaKTEPHUCTHKA OTAEIbHBIX TPYIII: CTPYKTYpPHBIX, COKPATHUTEIIbHBIX,
3aIIUTHBIX, TOKCUUYECKUX, PEUEITOPHBIX U PETYISATOPHBIX.

Illpakxmuueckas  paboma  Nel «Pa3nernenne  aMMHOKHUCIOT  METOJOM
pacrpenenuTebHOoN XxpoMaTtorpaguu Ha Oymare»



llpakmuueckasa paboma Ne2 llpurotoBieHue pacTBopa Oeika (SIMYHOTO
anbOymuHa). Pasnenenune O€NKOB KypHMHOTO sidlla MO UX PacTBOPUMOCTH.
Henatypanus 6enkoB (0Opatumasi 1 HeoOpaTumasi).
Tema 2. ®epmenTsl (44)
Pa3nooOpasue kaTalMTUYECKH AKTHUBHBIX MOJEKyl. KaraluTuueckd axTHUBHBIC
Oenku (9H3UMBI), Katanutuuecku akTuBHble PHK (pnbo3umbl), KaTaaTuTHYECKH
aKTUBHbIE aHTHU- Tena (ab3umbl). Karanutuueckas ¢yHkuus Oenkos. Paznuuus B
cBOMCTBaX (EepMEHTOB U KaTaau3aTOpoB WHOW mnpupoabl. CrnenuuiHocTh
neiictBusi pepmentoB. Ponb oredectBeHHbIX yueHbix (M. II. IlaBnos, A. E.
Bbpaynmreiin, I1. A. DHreasrapAT v Ap.) B pa3BUTUU 3u3uMojoruu. [lonstue o
CyOCTpaTHOM M aJUIOCTEPUYECKOM ILIEHTpax B Mouiekylie (hepMeHTOB. DepMeHThI
MOHOMEPBI (TPUIICUH, JH-IONKMM) H MYJbTHMEphl (IJIyTaTHOH- pPEayKTasa).
[Tonstue o kopepmenTax. KodhepMeHTb — NEPEHOCUMKU BOJIOPOA U SJIEKTPOHOB
(HAL, HA®, @A), u atomubix rpymi (AT®, kopepment-A, HJD-caxapa).
Homenknatypa u kinaccudukanus ¢epmeHToB. [IpuHnmmel kimaccudukanuu
(bepMeHTOB.
[IpoMbllIsIEeHHOE TIONYy4eHHE W TPAKTUYECKOE MCIOJIb30BaHUE (HEPMEHTOB.
NmMmoOunuzoBanubie (hepMeHThI. [lepCreKTUBBI MPAKTUYECKOTO HMCIIOJIb30BAHUS
pu603UMOB 1 a03UMOB /1711 0OpHOBI € 3200JIEBAHUSMHU YEIOBEKA.
IIpaxmuueckasa paboma Ne3:«CpaBHUTENbHBI  aHANIMU3 MPOIYKTOB KUCIOTHOTO
U (dbepMEeHTaTUBHOTO THIPOJIM3a IU- U TIOJIMCaxapuioB (Ha mpumMepe
caxapo3bsl U Kpaxmana) [Ilpaxmuueckas paboma Ne4: «BrnusHue Ha aKTUBHOCTH
dbepmeHTOB TeMiiepaTypsbl, pH, akTHBaTOPOB U UHTUOUTOPOBY
Tema 3. BuramuuHbl M HEKOTOpPble JApyrue OHOJOrMYEeCKH AKTHBHbIE
coequHeHus (34)
Hctopuss OTKpHITUS BUTaMUHOB. PoJIb BUTAMHUHOB B MHUTAaHUU YEJIOBEKAa U
AKUBOTHBIX. ABUTAMHUHO3bI, TUITIOBUTAMUHO3bI, TUIIEPBUTAMUHO3bl. COOTHOILLIEHUE
BUTAaMUHOB U KoepMeHTOB. Buramepus.
KupopactBopuMble BUTaMUHBI. BuTaMHH A W €ro ydyacTue B 3pUTEIBHOM aKTe.
Buramunst D, K u E u ux pons B 00MeHe BemecTB. BogopacTBoprMbie BUTAMHUHBI.
Buramunsr B1, B2, BS5, B6, B12, ux 3nauenue B ooMeHne BemniectB. Butamun C
(ackopOWHOBAs KHCIIOTA).
Pa3HooOpa3me  OMONOTMYECKH  aKTUBHBIX  COCJUHEHUW:  AHTUBUTAMUHBI,
AHTUOMOTUKH, (PUTOHIUILI, TEePOUIUILI, Jae(POJMAHTBI, POCTOBBIC BEIIECTBA
(BaxkHEHIIKE MPEICTABUTENN U MEXAHU3MBI JEHUCTBHS).
lIpakmuueckasa paboma Ne5: «KaduecTBEeHHbIE PEAKIIMM HA BUTAMUHbI»
Tema 4. HykjienHOBbI€ KHCJIOTHI U X 00MeH (44)
Hctopust OTKPBITUS U U3YYEHUS HYKIEMHOBBIX KUCIOT, UX XUMHUUYECKUH COCTaB.
XapaKTepuCTUKA MYPUHOBBIX U MUPUMUIUHOBBIX OCHOBAHHM, BXOASIIUX B COCTaB
HYKJIEUHOBBIX KHCJIOT. JBa THUIIA HYKJIEMHOBBIX KHCJIOT:
nezokcupuodonykienHonas kuciora (JJHK) u pubonyknennosas kucnorta (PHK).
Paznuuna mexny JJHK u PHK no coctaBy rimaBHbIX a30TUCTBIX OCHOBAHUU,



MEHTO3aM, MOJIEKYJSIPHOM Macce, JIOKaJM3aluu B KJIETKE U (QYHKIMIM.
LenTpanbublii moctynat MonekysspHoit ouonoruu: JJHK — PHK — 6enok u ero
pa3BUTHE.

Crpykrypa u pynkuuun JJHK. Conepxxanne JIHK B opranusme u okanuzanus ee B
KJIeTKE (SIApO, MUTOXOHJIPUHU, XJIOPOIUIACThI, AMUCOMBI). Pasmep u  (dopmbl
monekyn JHK. KomnbueBas dopma JJHK nHexoTopsix ¢aroB, MUTOXOHIAPHUH H
xyopornactoB.  Ilepeuunas ctpykrtypa JHK. VYcmexu u nepcrnexktuBbl B
pacmippoBKe CTPYKTYpPhl TEHOMOB MHUKPOOpPra- HU3MOB, PACTEHUM M KUBOTHBIX.
[IpoexT «I'enom uenoBeka». Bropuunas ctpykrypa AHK (moxens [Ix. YoTcoHa u
®. Kpuka). KomIieMeHTapHOCTh a30TUCTBIX OCHOBAaHMW M €€ 3HaueHue s
BOCHIPOU3BEACHUS CTPYKTYpbl reHoMOB. [lonmumop¢us3m BTOPUYHONM CTPYKTYpPHI
JHK (A-, B-, C- u Z-popmbr JJHK). Tpetnunas crpykrypa JAHK. N30b1TOUHOCTD
u komnaktHocTh mosiekyn JJHK. Ctpoenue xpomaTtuHa.

Mytauuu B JIHK u daxropsl, ux Bei3biBaromue. Penapanus crpykrypsl JJHK u ee
3Ha4YCHUE U1 COXpaHeHus BujuoB. HacnenctBennbie 3aboneBanus. PHK, wux
knaccudukaus (TPHK, pPHK, mPHK, wmaPHK, t™™PHK, Bupycusie PHK).
CpaBHutenpHas xapakrepuctuka BugoB PHK mo ux crpyktype u QyHKIusM.
Konuenuusa «Mup PHK». Mexanusm 0uocunresa (perutnkanuu) JJHK. depmenTs
(PHK-nmonmumepaza, JHK-monmumepasza, JAHK-nuraza) u OenkoBbie (HaKTOPHI,
yuactBytome B perukanuu JIHK. «PenaktupoBanme» PHK. Oo6parHas
TPAHCKPUIIIUS U €€ 3HAYeHHUE JJIsl CYIIECTBOBAaHUSI BUPYCOB (Ha MpUMEpPE BHpyca
UMMYyHOJIe(hHIIMTa YelloBeKa U BUPYCOB T'PUIINA) U BHYTPUTCHOMHBIX MEPECTPOEK.
[ToHATHE O MOABUKHBIX T€HETUUYECKUX AJIEMEHTAX U UX 3HAYECHUU JJISI DBOJIOLUHU
T€HOMOB.

[TonsTe 0 reHeTHYEeCKONM WMHXKEHEpUU. [I[pUHIMIIBI U CTPATETUH MOJIEKYIISIPHOTO
KJIOHMpOBaHUsA. JloCTIKEHUS U TEPCIIEKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTHH.
Ilpakmuueckas paboma Ne6 «Bwinenenne puOOHYKICONIPOTEHHOB U3 APOKKEH.»
Ilpakmuueckas paboma Ne7  «KadecTBeHHOE  ONpPEACIICHHE  IMPOAYKTOB
THJIPOJIN3a PUOOHYKIICOIPOTEUHOB.

Tema 5. Pacnag u 0mocuHTe3 0€j1Kk0B (34)

Pacmian 6enkoB. @epMeHTHI, OCYIIECTBIAIONINE pacnaj OenkoB. [IpoTreacompr —
KOMIUIEKCHl TPOTEOJIUTUYECKUX (PepMEHTOB. MaxkopHble O€NKM KpPOBH Kak
UCTOYHUKU OHMO- JOTMYECKH AaKTHUBHBIX MENTUAO0B. MeTabonu3M aMUHOKHUCIOT.
Koneunble mpoayKThl pacnaja OeNKOB U IMyTH CBA3bIBAHHUS aMMHaKa B OpraHu3Me.
[Tyt HOBOOOpa30BaHUs aMHUHOKUCIOT. [lepBUUHbIE U BTOPUYHBIE aMUHOKHUCIIOTHI.
3aMEHUMbIE U HE3aMEHUMbIE aMHHOKHCIOTBHL. buocuHTe3 OenkoB. MatpuuHas
cxema OnocuHTe3a 0eIKOB. AKTUBUPOBAHHE AMUHOKHUCIIOT

(cunte3 amuHoanmia-TPHK). Crpoenue pudbocom. CocTaB MpPOKapUOTHUYECKUX U
syKapuoTudeckux pudocom. llomupubGocombl. DTamnbl TpaHCISIUU (MHUIUALNS,
3JIOHT AW, TEpPMUHALI) 17§ 170.¢ peryssnus. Bo3MoxHOCTB
IIEpENporpaMMHUPOBaHUs TPAHC- JISALIAH.



llpakmuueckasas paboma Ne§: DH3UMATUYECKUM METOJA  BBIJICICHUS U
KOJIMYECTBEHHOT O OMPEICIICHUS] MOYEBUHBI

Tema 6. YrieBoanl u ux oomes (5 4)

Knaccuduxanus yrineBonoB. I[IpocTeie yrieBoabl (MOHOCaxapuibl) U HX
npeactaButenu (pubosa, riawoko3a, GpykTosa, rajgakrosa). CIOXKHBIE YIJIEBOJBIL.
Hucaxapuasl (caxaposa, JakTo3a, Maibro3a). [lonmumcaxapuubl, UX CTPYKTypa H
npejcTaButenu (TJIUKOTEH, Kpaxman, KieTdaTka, XUTUH). DYHKIMU YIJIEBOJIOB
(aHepreTHueckas, MeradoiMyecKasi, perenTopHas v Ap.). [HMKompoTenHBl Kak
JETCPMHHAHTHI TPYII KPOBH.

O6wmen yrneBonoB. Ilyrtu pacnana nonucaxapunos. Perynsuusa dochoponusza npu
ydyacTuu ropMoHOB, G-OenkoB, TAM® u mnporenHkuHa3. OOMEH TJIOK030-6-
docdara (Au- XOTOMUUECKUN U anoToMuueckuit myTtr). OOMEH TUPOBUHOTPATHON
kucnoThl. ['mukonus. CnuproBoe OpoxeHue. [lelicTBUe 3TaHOJIa HA OpPraHU3M
yenoBeka. [lonudpepMeHTHBIM KOMIUIEKC OKHUCIHUTEIBHOTO JIEKApOOKCHUIUPOBAHUS
MUPOBUHOTPATHON KUCIOTHI. LUK TprKapOOHOBBIX M JUKAPOOHOBBIX KHUCIIOT, €T0
3Ha4YCHHE B 0OMEHE BEIIECTB U 00CCIIeYeHNN OpraHr3Ma SHEPrUeH.

buocunTes yraesomom. Ilonsitue o MEePBUYHOM OUOCHHTE3E YTJICBOJIOB.
['moxoneorenes. buocunres onuro- u mojarcaxapuioB.

Ilpaxmuueckaa paboma Ne9: BpineneHue TIMKOTE€HA M3 TEYEHH KUBOTHBIX.
ConocTaBiieHHe CTPYKTYPHI TTIUKOTeHa U Kpaxmalia.

Ilpakmuueckas paboma Nel(): «KauecTBEHHbIE pEaKIMd Ha  YIJEBOJIBI
Omnpenenenue BOAOPACTBOPUMBIX YIJIEBOJOB 10 MeToly bepTpana»

Tema 7. JIunuabl 1 ux ooMeH (4 1)

OO6mast xapaktepucThka W kKiaccubukanus aunuaoB. CTpykrypa U (QyHKIHH
munuaoB. Ponb aunuaoB B mocTpoeHUM Ouosiormdeckux meMOpaH. CTpyKkTypa u
(G YHKIMY JIMTTOTIPOTEHHOB.

Oomen »xwupoB. Pacmam xupoB U (3-OKHCJIEHHE BBICHIMX IKHPHBIX KHCIIOT.
['MrokcuneBbId UK U €r0 PoJib BO B3aUMOCBSI3M OOMEHA JIMIHJIOB U YTJIEBOJIOB.
Mexanu3M OWOCHHTE3a BBICIIUX J>KHPHBIX KUCJIOT. BHOCHHTE3 TPUTIUIEPHUIOB.
Hapymenus B oOmene xupoB. OKUpEeHHe U ero MPUIHHBI.

Bocku, ux ctpoeHue, QyHKIIUU U TPEICTABUTENU (CIepMaleT, MUETHHBIA BOCK).
Crepuasl. Cteporsl (xonectepoi, sprocrepoll u aAp.). CTpykTypa ¥ (QyHKIHH
CTepOuZOB  (XOJieBas KHUCJIOTa, CTepouaHble TOpMOHBI). Dochonumnumas.
buonornueckas ponbs  pochomumuaoB. DocHoMHOZUTHIBI KaK HCTOYHHKH
BTOPUYHBIX TOCPEAHUKOB TOPMOHOB.

Ilpaxmuueckas paboma Nell: T'maponu3 XKUPOB TOA JEHCTBUEM JIUIMA3bI.
BrnusiHue enun Ha aKTUBHOCTb JIUTIA3HI.

Tema 8. buosiornueckoe okucjenne u cuare3 AT® (24)

Uctopust n3ydeHus mporeccoB OMOJIOrHYecKoro okucieHus: padorsl A. H. baxa,
B. U. IMannapuna, O. BapOypra, B. A. Durensrapara. PaznooOpasue ¢pepMeHTOB
OMOJIOrMYECKOTI0 OKUCIICHUSI.



CucreMbl MUKPOCOMAIIBHOTO OKHKcIIeHUs B KieTke. Llutoxpom P-450 u ero pons B
JETOKCUKAaUMU KCEHOOMOTHKOB. CylepoKcHAAMCMYTa3a, KaTajla3a U HX POJib B
3alllUTe OpraHu3Ma OT aKTUBHBIX (DOPM KHUCIOpOAa.
Cornpsixenue OKHUCIICHHUS c dbochopunupoBaHueM. CybcTpaTHoe
dbochopunupoBanue u hochopuaIupoBaHue Ha YPOBHE JICKTPOHHO-TPAHCTIOPTHON
uenu. [Tonarue o co- mpsraroieid MeMOpane MUTOXOHIpui. CTpoeHue mpo
Tema 9. 'opMoOHBI U MX POJIb B 00MeHe BellecTB (24)
Knaccuduxanus ropmoHoB. CTepouHbie TOPMOHBI: KOTUKOCTEPOH, TECTOCTEPOH,
ACTPaLUOi, dKAU30H. MexaHu3sM JeHCTBUs CTEPOUIHBIX TOpMOHOB. [lenTuiaHsie
TOPMOHBI. XapaKTepUCTUKA WHCYJIWHA, TOPMOHA POCTa, TUPEOTPONUHA, TaCTPUHA,
BazonpeccuHa. MexaHu3M JIeNCTBUS MENTUAHBIX TOPMOHOB (Ha MpuUMeEpe
TJIFOKareHa u uHeyinHa). CaxapHblil 1MabeT U €ro BUIBL.
[Ipounie ropmoHbl (aJpeHANIMH, AayKCWUH, THUOOEpEUIMHBI, UTOKHUHUHBI,
MPOCTAarjaHIuHbI), WX CTPYKTypa U MEXaHWU3M JEeUCTBUS. Punm3uHr-axTops
ropMoHoOB. Heliporopmons! (3a10pduHBI 1 3HKEepanuHbl). [I[ppuMeHeHre TOPMOHOB
B MEJIMIIMHE U CEJTLCKOM XO3SIHCTBE.
Tema 10. B3aumocBsi3b U peryjsuusi o0MeHa BemecTB. IIpodJiembl
OmoxumMmu4ecKkoi 3xkosorum (44)
OO6mue mpencTaBieHUss O B3aMMOCBSI3M oOMeHa BeliecTB B kieTke. [loHsitue o
KJITIOYEBBIX MeTabonuTax (MUPOBHHOTPAIHAs KHCIOTa, KodepMeHT-Au [p.)
B3aumocBs3p O€NKOBOIO M HYKJIEMHOBOTO OOMEHa, 3HAYEHHE PEeryJIsiTOPHBIX
6enkoB. B3anMocBs3b yriieBogHOro u 6enkoBoro ooMeHa. Poibs mupoBUHOrpaIHON
kucnoThl U 1ukia Kpebca B 3To#t B3aumocBsi3u. B3anMocBs3s 0OMeHa yriieBoJ0B U
JUIIAI0B; POJIb AlIETUIKOAH3UMAa-A B 3TOM MpPOLECCE.
YpoBHH perynsnuu OOMEHa BEIIECTB: KJIETOYHBIA, OpPraHW3MEHHBIA W
MOMYJIAIMOHHBIN.
TpaHCKpPUIILIMOHHBIN (OTIEPOHHBIN) YpOBEHBb peryianuu. OCHOBHbIE MEXaHU3MBbI
peryisiiuu oOMeHa BeliecTB B KieTke. OpraHu3MeHHBbI ypOBEHb PETYIISAIHH.
['opmonanbHas peryinsnus oOMeHa BemecTB. KackagHblii MEXaHU3M PETYISINH C
Y4aCTHEM TOPMOHOB M BTOPUYHBIX NOCPEAHUKOB.IIOMYISUOHHBIA YpPOBEHb
perymsiiuu. AHTHOUOTUKH MHUKPOOOB, (UTOHIMIBI pACTCHUH, TEICPTrOHBI
KUBOTHBIX U UX BIIUSHUE HA MPOIECCHI )KU3HEIESITEIIbHOCTH.
DKOJOr0-OMOXMMUYECKUE B3aMMOJICUCTBHUS C yYacTUEM Pa3IUYHBIX TPYIII
OpraHMW3MOB: MHUKPOOPTraHU3MOB, TpPUOOB, BBICIIUX PACTEHHUM, KUBOTHBIX.
Tokcunsr pactrenuid. [lumeBsie npereppeHTsl U aHTHGUAAHTHL. [lumeBsie
aTTPAKTaHTbl U  CTUMYJATOPBL. XEMOPEryJasTOpbl, BO3JCHUCTBYIONIME Ha
MMO3BOHOYHBIX )XKMBOTHBIX. HakomieHne u ucnosib30BaHUE )KUBOTHBIMU BTOPUYHBIX
MeTa00JIUTOB PACTEHUH.
AHTpONIOTeHHbIE OMOAKTUBHBIC BEIIECTBA U MPOOIEMbl XUMUYECKOTO 3arps3HEHUS
ouocdeprl. Dkonoruueckd Oe€30IacHbIE CMOCOOBI BO3JCHCTBUS Ha pa3dYHbBIC
BU/JIbI ’KUBOTHBIX, PACTEHUN U MUKPOOPTaHU3MOB.

PecypcHoe o0ecnieuenue peasnuzauuu Ilporpammebi:



MarepuaibHO-TEXHHYECKOE:
- Kabunert xumun
- [lepconanpHbIl KOMIBIOTEP, MOOMIBHEIH Kitacc 1Clab
- IIpoextop
- luTepakTrBHAs 10CKa
- MynpTUMEIUIHBIE CpECTBA
- Hudposas nadoparopus PASCO(3 mir.)
- YerpoiicTBa BbIBOJIa 3BYKOBOM HH(pOpMauu
- YerpoiicTBa 11 py4HOr0 BBOJIa TEKCTOBOW MH(OPMALIUKU U MAaHUITYJIMPOBAHUS
SKpaHHBIMH O0BEKTAMU - KJIABUATYPA U MBIIIIb.
- YerpolicTBa 15 3anucu (BBOAa) BU3yaJIbHOW M 3BYKOBOM MH(MOPMAIIMU: CKaHED;
¢doToanmnapar; Bujgcokamepa.
- XuMuuecKkas J1abopaTtopus ¢ peakTUBaMHU U J1abopaTOpHbIM 000py10BaHUEM (Ha
15 gen.)
Jluteparypa IJid y4YuTeJ s

1. Aroxn B. U., borganos A. A. CTpykTypa 1 OMOCHHTE3 HYKJIECHHOBBIX KUCIIOT.

M.: Bricmias mikosa, 1989.

2. bepesosT. T., KopoBkunb. ®. buonorunyeckas xumus. M.:
Menunmna, 2002.
I'pun H., Crayt V., Teitmop/l. buonorus. T. 1—3. M.: Mup,1990.
I'puncteitnb., ['puncTeitnA. Harnsannas 6unoxumus. M.: Menununa, 2000.
[TycroBanosa JI. M. Ilpaktukym nmo 6moxumuu. Poctos u//1:denuxc, 1999.
Crupus A. C. Monekynspras 6uonorusi: CTpykTypa pudocoM U OMOCUHTE3
oenka. M.: Briciras mkona, 1986.

7. CrenanoB B. B. Monexynsipuaas Ouonorusi: CTpykTypa U QyHKIIUU OEIKOB.
M.: Bricmas mikosa, 1996.
8. Illepctuer M. Il., Komapos O. C. Xumus u OUONOTHS HYKIEHHOBBIX
kuciot. M.: IIpocsemenue, 1990.

Jlurepatypa njs yyamuxcst

1. ®ununmosuy FO. b. OcHoBel Onoxumuu. M.: Arap; @nunta; CII6.: Jlans,

1999.
2. Jlennnmxkep A. buoxumus. T. 1—3. M.: Mup, 1985.
3. PyBunckuit A. O. u ap. O6mas 6uonorus. M.: [Ipocsemnienue,1993.

o0 kow

HNuTepHeT-pecypcebl

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. Ilombopka HHTEpHET-
MaTepHaNoOB IJIsl YUUTEIEH.

http://www.l-micro.ru/index.php?kabinet=3. Muadopmarus o nikorsHOM
obopynoBanuu. http://www.ceti.ur.ru Cait L{eHTpa 9KOJOrHUECKOro 00ydeHuUs
u unpopmariuu. http://school-collection.edu.ru Enunas xomiexius nu@poBbIX
oOpasoBareibHBIX pecypcoB. http://edu. 1c.ru Cucrema nporpamm «1C:
O6pazosanue 3.0»

http://www.ravnovesie.com, www.salebook.ru O6y4aromue kypcol «Bamn
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pwioxenue 1.
Kanennapuo-temarnuyeckoe niianuposanue. buoxumus. 10 kiace

Tewma 3agsaTuit

Bcer
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4aco
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Jata

wiad | gaxr

Koppexuus

Tema 1. BBegenue

1

qac

Brenenue B Ouoxumuto. [IpaBuia
TEXHUKH 0e30MmacHOCTH. MeTo bl
OMOXUMHUYECKUX UCCIIEIOBAHU.

Tema 2. Beaku

gaca

benku. Cocras, kinaccudukaims.
DOU3MKO-XMMHUYECKHIE CBOMCTBA U
byHKIIN OEITKOB.

[Tentunasl. [Ipuponubie nenTuasbl,
uX (U3UOJIOTHYECKOE 3HAUCHUE U
HCIIOJIL30BaHUE B KaUeCTBE
MEIUIMHCKUX MpenapaTos.

[Ipaktuueckas padora Nel «Paznenenue
AMHUHOKHCJIOT METOJIOM
pacnpenenuTeNbHON XpoMaTorpaguu Ha
Oymare»

[Ipaktuueckast pabora No2
[Tpurorosnenue pactBopa Oenka
(smuHOTO aTKOYMuHA). PazneneHue
OEJIKOB KypHHOTO SiIIa MO UX
pactBopuMocTH. JleHaryparusi O€IKOB.

Tema 3. @epmMeHTHI

gaca

®epmentel. CBoiicTBa  (PepMEHTOB.

CyuiHocThb (pepMeHTaTUBHOTO
KaTaausa.

®epmenThl. [IpuMeHeHne B MEUIIMHE,
MEXaHM3M JICHCTBUS. 3HAUCHHUE
dbepMeHTOB B 0OMEHE BEIIIECTB B
OpraHu3Me.

[IpakTuueckas padora Ne3
«CpaBHUTEIIBHBIN aHAIU3 MPOIYKTOB



http://v.school.ru/

KHCIIOTHOTO ¥ (p€PMEHTATUBHOTO
TUAPOIN3A TU- U TIOJINCAXAPUIOB

[Ipaktuueckas padora Ned «BnusiHue Ha
AKTUBHOCTh (PEPMEHTOB TEMIIEPATYDHI,
pH, akTUBaTOPOB U UHTHOUTOPOBY

Tema 4. BuTaMuHbBI H HEKOTOPbIE
O0HO0/10THYEeCKH AKTHBHbIC BelIECTBA

gaca

10.

Buramunsl. Knaccudukarms
BUTAMHUHOB. Y4YaCcTUE BUTAMHUHOB B
0o0OMEHeE BEIIECTB

11.

[Ipaktuueckas padora Ne5
«KauecTBeHHBIC peaKIy Ha
BUTAMHHBD»

12.

Pa3nooOpasue 6MoJOTHUYeCKr aKTUBHBIX
COeIMHEHUH

Tema 5. Hyk/ieHHOBbIE KHCJIOTHI H HX
o0MeH.

gaca

13.

HyxkiienHOBBIE KUCIIOTBI.
Knaccuduxanus. CocraB u CTpoeHHE.

14,

JAHK, PHK pa3nnuHbIX BUIOB.

15.

[TpakTrueckast padbota Ne6 «Brigenenue

PUOOHYKJICOPOTEMHOB U3 APOAOKEH. )

16.

[Ipaktuueckas padora Ne7
«KauecTBeHHOE orpeiesieHue
NPOJYKTOB THIPOJIH3A
PHUOOHYKIICOPOTEUHOB.

Tema 6. Pacnag u OMocuHTE3 0€JIKOB.

gaca

17.

Pacnan u 6uocuntes 6enkoB. GepMeHTHI,
OCYILIECTBJISIONINE pacra OEIKOB.
[lepBuYHBIC U BTOPUYHBIE
AMUHOKHUCIIOTHI.

18.

[IpakTrueckas padbota Ne8
DH3UMAaTUYECKUN METOJ BBIACICHUS U
KOJIMYECTBEHHOT'O ONPEICIICHHS
MOYEBUHBI

19.

Kon 6enkoBoro cunre3a. Oco0eHHOCTH
TCHETHYECKOr0 KOJa MUTOXOHJIPHUI U
XJIOPOILJIACTOB.

Tema 7. YriieBoabl U X 00MEH

qaca

20.

Knaccudukanus yrieBogos.




[Tonucaxapuasl, UX CTPYKTypa U
npeacTaBuTeNu (TIIMKOTEH, Kpaxmal,
KJIeTYaTKa, XUTUH). DYyHKIIUU
YTJIE€BOJIOB

21.

O6men  yrneBonoB. ['nukomus.
CnuproBoe Opoxxenue. [leficTBue
ATaHOJIa HA OPTraHU3M YeJIOBEKa.

22.

[IpakTuueckas padbota Ne9: Beigenenue
IJIMKOTEHA U3 TI€YEHH KUBOTHBIX.
ConocTaBieHue CTpyKTypbl ITUKOT€HA U
KpaxmaJa.

23.

[Ipaktuueckas pabora NelQ
«KauecTBeHHBIEC peaKIui HA YTICBOIBI.
Omnpenenenre BOJOPACTBOPUMBIX
yriaeBonoB 1mo Mmerony beprpanax

Tema 8. JIunuabl 1 X 0OMEH

gaca

24,

JIntmnapl. PU3NKO-XUMHUYECKUE
CBOMCTBA IUNUIO0B. brosornueckoe
3HAYCHUE.

25.

OO6MeH xupoB. Hapymienust B oOMeHe
XupoB. O)KUPEHUE U €T0 IPUINHBI.

26.

Bockwu, ux ctpoenue, GyHKIIUU U
npenactaButenu. CTpykTypa u QyHKITUH
cTepon10B. bronorudeckas poib
dbochoaunuaoB

217.

[Ipaktuueckas padorta Nel 1 «['uaponu3
)KAPOB TIOJ NCHCTBUEM JIUTA3HI.
Brnusinue sxenuu Ha aKTUBHOCTD
JUTa3bIy.

Tema 9. buoJiornueckoe OKMUCJICHUE U
cunrte3s ATD

gaca

28.

Paznoo6pasue dhepmeHTOB
ouonornyeckoro okucnenusi. Karamnasa
U €€ poJIb B 3aIIUTE OpraHU3Ma OT
aKTUBHBIX (DOpPM KHCIIOpOA.

29.

Ctpoenue npotonHoit ATdDa3wl u
BEpPOSATHBIE MEXaHU3MBbI cuHTEe3a ATO.

Tema 10. 'opMoOHBI U UX POJIb B
o0MeHe BellecTB

qaca

30.

Knaccuduxanus ropmonoB. MexaHusm
JNEUCTBUSA CTEPOUIHBIX TOPMOHOB.
XapakTepucTuKa MHCYJIMHA, TOPMOHA
pocrTa.




31.

Caxapublit quabeT U ero BUBI.
Punusunr-gpakTopbl TOPMOHOB
[IpuMeHeHrEe TOPMOHOB B METUIIUHE U
CEJIbCKOM XO3SHCTBE.

Tema 11. B3aumocBsi3b U peryasinus
oOmena BemecTB. IIpodJiembl
OHOXHMMHYECKOI IKOJIOTHH.

gaca

32. | O6ue mpeacTaBIeHUS O B3aUMOCBS3U
oOMeHa BeulecTB B kieTke. [lonstue o
KITIOYEBBIX META00JIUTAX.

33. | OCHOBHbBIE MEXAHU3MBI PETYJISALUN
oOMeHa BEIECTB B KIIETKE.

34. | DKOJOrO-OMOXMMHUYECKHE

BSaHMOﬂeﬁCTBHH C Yy4aCTUuCM
Pa3JIMYHBIX TPYIIIT OPTAHU3MOB!
MUKPOOPraHu3MoB, FpI/I6OB, BBICIIIHUX
paCTeHHﬁ, KHUBOTHBIX.
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