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IHosicHuTEeALHAA 3aNINCKA

JlononHUTEIbHAS oOpazoBaTenbHast nporpamMma OOIIENHTEIUIEKTYJIbHOM
HanpasineHHOcTH«broxumus»» agpecoBana oOyuatomumcs 10-x um 11- X Kiaccos.
[Tporpamma kypca pa3paboTaHa Ha OCHOBE

®enepanpHblii 3akoH oT 29 nexabps 2012 r. Ne 273-03 «O6 obOpa3oBaHuu B
Poccuiickoit @enepanun» (B pen. @eaepanbHbix 3akoHOB 0T 08.06.2020 Ne 165-
D3);

(denepanbHBIl TOCYJApPCTBEHHBIN 00pa30BaTeIbHBIA CTAaHAAPT CPEAHEro OOIIEero
oOpa3oBaHMs, YTBEPKICHHBIM mpukazoM MuHHUCTepcTBa 00pa3oBaHUs M HAyKH
Poccuiickoii ®enepanuun ot 17 mast 2012 r. Ne 413 «O06 yTBEpKI€HUH U BBEACHUU
B JelicTBUE (eepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
cpenHero obmero oOpa3zoBanus» (B pea. IlpukazoB MunoOpHayku Poccun ot
29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613);

[IpumepHast oOcHOBHas  oOpas3oBaTelbHas MpOrpaMMa CpEAHEro  OoOWIero
oOpazoBanus (B penakiuu npotokona Ne 2/16-3 ot 28.06.2016 r. denepanbHOrO
y4eOHO-METOIMUECKOTO 00bEAMHEHUS 110 0011IEMY 00pa30BaHUIO);

[Ipukaz MuHnucrepctBa npocsemieHusi Poccuiickoit ®enepanuu ot 28 nexadps
2018 1. Ne 345 «O denepanpHoM TniepeuyHe Y4YEOHHUKOB, PEKOMEHIYEMBIX K
UCIIOJIb30BAHUIO TIPU peaM3allMi HMMEIOIIMX TOCYJapCTBEHHYIO aKKPEIUTAIUIO
o0Opa30BaTeNbHBIX MPOTpaMM HayaJbHOI'O OOIIET0, OCHOBHOTO OOILIEro, CpeaHEero
ob1ero oopazoBanus» (B pea. [IpukazoB Munnpocsenienus Poccuu ot 08.05.2019
Ne 233,01 22.11.2019 Ne 632, ot 18.05.2020 Ne 249);

Komudukatopa smeMeHTOB cofepkaHusi U TpeOOBAaHWN K YPOBHIO TOJTOTOBKH
oOy4aroluxcsi, OCBOMBUIMX OCHOBHBbIE 00I11€00pa30BaTelIbHbIE  MPOrPaMMBI
OCHOBHOT0 00111er0 00pa3oBaHMUs;

Crennpukanuu KOHTPOJIBHBIX HM3MEPUTEIBHBIX MAaTEepPHAIOB [JIsl MPOBEICHUS
OCHOBHOI'O0 TOCYJIapCTBEHHOI'O 3K3aMEHa M0 0011e00pa3oBaTebHbIM IpeAMETaM
oOyyJarouxcsi, OCBOMBIIMX OCHOBHbIE 0O0LIE00pa30BaTeIbHbIE MPOTrPaMMBI
OCHOBHOT0 00111er0 00pa3oBaHMUs;

JlaHHBIN KypC COJEpKaTeIbHO CBS3aH C KypcaMH XUMUU, OUOJIOTHUH, UHPOPMATUKH, T. €.
HOCUT WHTETPHUPOBAHHBIN XapaKTep W CIIOCOOCTBYET Pa3BUTHIO €CTECTBEHHO-HAYYHOTO
MHUpPOBO33peHus yuanuxcs. [Iporpamma obGecrneunBaeT 3HAKOMCTBO C COBPEMEHHBIMU
byHIAMEHTATBPHBIMU ¥ TPUKIAIHBIMA  UCCJICIOBAHUSIMH B O0OJacTH OHOXUMHH,
dhopMupoBaHue y 0O0yYarOMUXCS KOHBEPIeHTHOTO MBIIUICHUS; YITyOjaeHne u 00001eHre
3HAHWM IIKOJBHUKOB O BBICOKOMOJICKYJIIPHBIX BEIIECTBaX, METOAAX WX W3YUYCHHUS;
PACKpBITHE MPUHIUIIOB (DYHKIIMOHUPOBAHUS KUBBIX CHCTEM; 3HAKOMCTBO C HCTOpHUEH
pPa3BUTHS €CTECTBO3HAHUS W COBPEMECHHBIMH pa3pabOTKaMH YUYEHBIX; BOCIUTAHHUE
OepeKHOTO OTHOIIEHUS K KUBOU MPUPOJE, POPMUPOBAHUE KYIbTYPhI MUTAHUS; O0yUCHHE



apryMEHTUPOBAHHOMY BEJICHHUIO JUCKYCCHH; KEJIAHWE  3aHUMATbCs  HAy4dHO-
IIPAKTUYECKON JEATEIBbHOCTHIO.

Ha 3anatusx ywammecss pa3BUBAIOT aHAIMTHYECKHE CIIOCOOHOCTH IMPU MPOBEIACHUU
NPAKTUYECKUX PabOT, YCTaHABIMBAIOT NMPUYUHHO-CJICJACTBEHHBIE CBSI3U IMPU H3YUYCHUU
METO/I0B OMOXHMMHH, Y3HAIOT O BO3MOKHOCTSX UX IMPUMEHEHHS B MEJULIMHE, O KOHTPOJIE
KayecTBa B ()apMalleBTUYECKON W THINEBON MPOMBIIICHHOCTH.

IIporpamma BHEYpOUHOUM  JEATENBHOCTH «bHOXMMUS»  OTpa)kaeT  COJEpI)KAHHE
OpEeIMETHBIX TEM, JaeT pachpeleseHue YydeOHbIX YacoB MO paszjieliaM Kypca H
MOCJIEIOBATEIBHOCTh UX H3YYEHHUS C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSA3E€H, JIOTMKM Y4eOHOro IIpollecca, BO3PACTHBIX OCOOEHHOCTEH O0O0yyaromuxcs,
omnpenensieT MaKCUMallbHbIH HAOOp MpakTHUYeCKUX pPabOT M ONBITOB, BBIMOJIHSAEMBIX
00yYaIOIINMUCH.

HoBu3Ha maHHON aBTOPCKON KOMOMHHPOBAHHOW Pa3pabOTKH 3aKII0UYAETCS B OTOOpE
Y HOBOM CTPYKTYPHPOBAaHUHU COJAEPKAHUS, UCIOJIb30BAHUU HOBBIX METOJIOB OOy4YEeHUS, a
TaK)K€ B COYETAHUM Pa3IMUHBIX (OpM pabOTHI C ONIOPOH HAa MPAKTHUUECKYIO AESITENbHOCTb.
AKTYaJbHOCTh  JIAHHOTO Kypca  OINpeAeNsercs HEOOXOIMMOCTbIO  IMOAJIEPIKKH
npo(uIbHOrO0 00pa30BaHusl, HAPABJIEHHOTO HA MOATOTOBKY OYyIyIIHMX MPO(PECCHOHATIOB
JUISL Pa3BUTHS BBICOKOTEXHOJOTMYHBIX IPOM3BOJCTB HA CTBIKE ECTECTBEHHBIX HAayK.
ConepxaHue Kypca SIBISIETCS KOHBEPI€HTHO OpPUEHTUPOBAHHBIM M 00ECHEUYHBAET
(dbopMHpOBaHHE KOMIIETEHUUNA, HEOOXOUMBIX ISl )KU3HU U TPYAOBOM NIEATEIBHOCTH B
AM0XY BBICOKOPA3BUTOM HAYKH U COBPE- MEHHBIX TEXHOJOTHUH.

IlepcnekTuBHOCTL  Kypca. [lpemmaraemas mporpamMmMa  HOCUT — OOYyYarolluid,
Pa3BUBAIOIINN XapaKTep, CIHOCOOCTBYET PA3BUTHUIO HMHTEIICKTYyaJIbHBIX CIOCOOHOCTEH
YYAIUXCS Yepe3 YCBOCHHE aropuTMa HayYHOTO MCCISAOBaHMS U ()OPMHUPOBAHUS OTIBITA
BBITIOJTHEHUS MCCJIEIOBATEILCKOTO MpOEKTa (YMEHHE CTaBUTH MpodiieMy, paboTath ¢
HMCTOYHHUKAMH, MIPOTHO3UPOBATh pe3ynbTar, JenaTh apryMEHTHPOBAHHbBIC
BbIBOIBI). I Iporpamma pacmmpsieT Kpyrozop MIKOJbHUKOB, TOBBIIIAET BOCHHUTATEIIbHBIN
MOTEHITAT 00yUYEHUSsI, TTO3BOJISIET MOBBICUTH YUEOHYI0 MOTHBAIIMIO YUAIIIMXCS.
Hear» mnporpamMmmbl : (QopMuUpOBaHHUE HAy4YHOW KapTHHBI MHpA; Pa3BUTHE
MMO3HABATEIIbHBIX MHTEPECOB W METANPEIMETHBIX KOMIICTCHIIMN OO0ydJarommxcs dYepe3
MPAKTUYECKYIO0 JICSITENIbHOCTh; pacUIUpeHue, YyriayOneHne u 0000IIeHHe 3HAHWKA O
CTPOEHHUHU, CBOMCTBAX M (YHKIUAX OMOMOJIEKYJ;, (POPMUPOBAHUE YCTOMIMBOTO MHTEpECa
K npodeccuoHanbHOM AESTEILHOCTH B 00J1aCTH €CTECTBEHHBIX HAYK.
3amayu mporpamMmbI:
® U3YYUTh OCOOCHHOCTHU CTPOCHHUS, CBOMCTBA M (DYHKITMU OMOMOJIEKYJ (YTJIEBOJIOB,
JUTIUIOB, OCJIKOB, HYKJICMHOBBIX KHCJIOT), BXOISAIINX B COCTaB JKWBOT'O OPraHNU3Ma;
e chopmupoBaTh Yy OOy4YarOIIMXCS TMPEACTaBICHUS 00 OCHOBHBIX METOAaXx
WCCTIEIOBaHUS B OUOXMMUMY;
® [I03HAKOMHTH OOYyYalOImUXCsi ¢ OMOMH(MOPMATHKOM;
e 00ecrneunTh Pa3BUTHUE IKCIIEPUMEHTAIBHBIX YMEHUN U HaBBIKOB B COOTBETCTBHU C
TpeOOBAHUSIMU TIPABHII TEXHUKU OE30MaCHOCTH;



® paccMOTPETh 00JACTH MPUMEHEHUS! COBPEMEHHON OMOXUMUU B PyHIaMEHTABHBIX,
MEIUIIMHCKUX U (apMarieBTUIECKUX HCCIICTOBAHUSX;

e chopmupoBaTh 'y O0OyYalOIIMXCS KOMIIETEHLIMH I  TPO(ecCHOHaIbHOTO
CaMOOTIPE/ICIICHHS] B paMKax MPeIMETOB €CTECTBEHHO-HAYYHOI'O LUKJIA, Pa3BUBATh
MOTHUBAIIUIO K  HENpephlBHOMY  0Opa30BaHUIO KaKyCIJIOBUIOYCIICIITHOMN
npodeccoHanbHON eATeTbHOCTH

Oco0eHHOCTH peau3alui NPOrpaMMbl

B cooTBeTcTBMM C  CHCTEMHO-ACSITENBHOCTHBIM  MOIXOJOM  peaju3alusl JaHHOM
IpOrpaMMBbl  MIPEATOJIaraeT HCIOJIb30BaHUE COBPEMEHHBIX METOJOB OOY4YCHHSI U
pa3HoOOpa3HBIX (OpM OpraHu3aluu  00pa30BaTEIBHOrO Ipoliecca: KPYTibld CTOI,

BUJICONIEKTOpUH, OmouHdopmaruueckas pabdora, CEMUHAphl, MPAKTUYECKUE U
nabopatopHble  pabOThI, Y4YyeOHOE HCCIEIOBaHUE, CAMOCTOATENbHas paboTra ¢
MEPBOMCTOYHUKAMH, JIEKUHs, KOH(EpeHUUs W Jp.; BO3MOXXHO  BBINOJHEHUE

WHJIUBUTy JIbHBIX HCCIICIOBAaHUMN U TPOEKTOB.
CopepxaHue Kypca HMEET OCOOCHHOCTH, OOYCIIOBJIEHHbBIE, BO-IIEPBBIX, 3aJadyaMH
pa3BUTHS, OOYYCHHS U BOCIIUTAHUS YUaIINXCS, 3aJaHHBIMHA COIIMAILHBIMU TPEOOBAHMSIMHU
K YPOBHIO PAa3BUTHS WX JMYHOCTHBIX W TI03HABATEIBHBIX KAa4eCTB;  BO-BTOPHIX,
MpPEeIMETHBIM COJIEP’)KaHUEM CHCTEMBI OCHOBHOTO OOIIETro 00pa3oBaHUs; B-TPETHUX,
MICUXOJIOTUYECKUMH BO3PACTHBIMU OCOOCHHOCTSIMU 00YYaeMBIX.

Bunsl gestenbHOCTH:
- IO3HABATEIbHAS JICSITEIIbHOCTh
- IpO0JIEMHO-IICHHOCTHOE OOLIEHHE
- IPOEKTHAS e TEIIbHOCTh

DopMBbI OpraHU3aIiK TO3HABATEIBHON IEATEIHHOCTH 00YYarOIIUXCs MOAOUPAIOTCS B
COOTBETCTBUM C y4YE€OHBIMH BO3MOXHOCTSIMH H  ypOBHEM CPOPMHUPOBAHHOCTHU
MO3HABATENBHBIX CIMOCOOHOCTEH oOywatommxcs. [IpeanmouTeHune oTmaeTcs CIEIyHOIIUM
dbopmam pabOThHI: caMOCTOSTENbHAas padoTa HaJ TEOPETUYECKUM MaTEpUAIOM TI0
000O0IIIEHHBIM TIJIaHaM JCSITENBbHOCTH; paboTa B rPyIINax MpH BBHITOJTHEHUH JIA0OPaTOPHBIX
U TPAKTUYECKUX pabdoT, HKCIEPUMEHTAIBHBIX U TPOEKTHHIX 3aJaHHi; MMyOJIHMYHOE
Mpe/ICTaBICHUE PE3yIbTATOB UCCIIEIOBAHUM, UX apTYMEHTUPOBAHHOE 0OOCHOBAHHE U JIP.

Ha kaxnom »stane oOydeHuss BblOMpaeTcs TeMa padoOThl, KOTOpas IMO3BOJSET
o0ecreunBaTh OXBAT BCEW COBOKYMHOCTH PEKOMEHAYEMBIX B MpOrpaMMe MPaKTUIECKUX
YMEHUH W HaBBIKOB. [Ipw 3TOM YYUTBIBACTCS TOCHIBHOCTH BBITIOJHEHUS PaOOTHI IS
oOydaromuxcsi COOTBETCTBYIOIIETO BO3pacTa, €ro OOIIECTBEHHAas W JIMYHOCTHAs
[IEHHOCTh, BO3MOJKHOCTH BBITIOJIHEHHSI PAOOTBI TIPH UMEIOMICHCS MaTepHAIbHO-
TexHuueckoi Oa3e. bosbinoe BHMMaHue oOpaiaeTcsi Ha obOecrieyeHre Oe30MacHOCTH
TpyAa OOyYaroIIMXCsl TPH BBIMOJHEHUH pPaboT C jJabopaTopHBIM OOOpYAOBaHUEM U
XUMUYECKUMU pEaKTUBAaMH, COOJIOJICHHE TpaBUi OE30MacHOCTU TMpuU padoTe ¢
npudopamu.

Metonsl W cpeacTBa OOydeHHS HampaBieHbl Ha OBJAJCHHE OOYYaIOIUMUCS
YHUBEPCATbHBIMH YYEOHBIMU JCHCTBUSMHU U CIOCOOAMU JEATEIBHOCTH, KOTOPHIE



IMO3BOJIAT HUM OCYHICCTBIIATH IIOMCK I/IH(I)OpMaHI/II/I H €€ aHalu3, OCYLICCTBIIATH
OKCIICPUMCEHT, IIPOBOAUTD y‘{C6HBIC HCCICOO0BaHNA, p33pa6aTBIBaTB ITPOCKTHI.

Cpoxk peaau3zauuu nNporpaMmbl

[Iporpamma Kypca BHEYpOUHOil JiesTenbHOCTH «bruoxumus» paccuntana Ha 1 roa. Kypce

coctouT u3 34y4eOHbBIX Yaca, U3 pacyeTa |1 ydeOHBIN Yac B HEJEIO.

I[Inanupyembie pe3yibTaThbl 0CBOEHHS Kypca

JInyHocTHbIE pe3yabTaTrhl ocBoeHus OOII

JInuHOCTHBIE pe3yJbTaThl B c(epe OTHOIICHHWH oOydaromuxcsi K cebe, K CBOEMY

3I0POBBIO, K TTIO3HAHUIO CEOSI:

OpUeHTaIMsT OO0yYaloUIMXCsd Ha JOCTHKEHHE JIMYHOTO CYACThs, pEeaHM3alHIo
NO3UTUBHBIX  JKU3HEHHBIX  IEPCIEKTUB, HWHUIMWATUBHOCTh, KpPEATUBHOCTb,
TFOTOBHOCTh U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOONPEIEIIEHUI0, CIIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HECHHBIE IJIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh 00ECIEUUTh ce0e U CBOMM OJIM3KUM JOCTOWHYIO KU3Hb
B [IPOLIECCE CAMOCTOSATENBHOM, TBOPUECKON U OTBETCTBEHHOM JESATENBHOCTH;
TOTOBHOCTBH M CIIOCOOHOCTH 0OYYaIOIIMXCSl K OTCTAMBAHUIO JIUYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIPaOATHIBATH COOCTBEHHYIO
HO3UIMIO IO OTHOLIEHUIO K OOLIECTBEHHO-MIOJUTUYECKUM COOBITUSM IMPOLUIOTO U
HACTOSIIIIETO Ha OCHOBE OCO3HAHUS M OCMBICIIEHUS! HCTOPUH, TyXOBHBIX LIEHHOCTEN
Y JTOCTH)KCHUI HAIllEH CTPaHBbI,

TFOTOBHOCTh M CITIOCOOHOCTh O0YYarOUMXCs K CaMOPa3BUTHIO U CAMOBOCIIMTAHUIO B
COOTBETCTBUM C OOLIEYEIIOBEYECKMMH LIEHHOCTSIMU W HJ€ajlaMU TPa)XJTaHCKOTO
oO1iecTBa, MOTPEOHOCTh B (PU3MUECKOM CAaMOCOBEPIICHCTBOBAHUH, 3aHSATUSIIX
CHOPTHUBHO-03JJ0POBUTENBHON JIEATETbHOCTBIO;

OPUHATHE W peaju3alus LHEeHHOCTEH 30pOBOro M 0Oe30macHoro oodpasa »KU3HH,
OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(u3NYECKOMY U TICUXOJIOTUYECKOMY 3/I0POBBIO;

HENpUATHE BPEIHBIX IPUBBIYEK: KypEHUs, YIOTPEOICHUS aJIKOr0Jisl, HAPKOTUKOB.
TFOTOBHOCTh OOyYaronIuxcsi K KOHCTPYKTUBHOMY YYacTHIO B MPUHSATUU PEIICHHA,
3aTparMBalOIUX WX IpaBa M HMHTEPEChl, B TOM YHUCIE B Pa3au4HbIX (opmax
OOIIIECTBEHHOM CaMOOpraHu3alyy, CaMOYIpaBIEHHUs, OOIIECTBEHHO 3HAYUMOMN
NEeSTENbHOCTH;

JIM9HOCTHBIE pe3ybTaThl B Chepe OTHOIICHU 00YUYAIOIINUXCS C OKPYKAIOIUMU JTFObMU:

HPABCTBEHHOE CO3HAHHWE M TOBEJCHHWE HA OCHOBE YCBOCHHS OOIEYEIOBEUYECKHX
LEHHOCTEW, TOJIEPAHTHOTO CO3HAHUSA W MOBEAECHUSA B IOJHUKYJIBTYPHOM MHpE,
TOTOBHOCTH U CHOCOOHOCTH BECTU JHMAJIOT C JPYTUMH JIIOJbMH, JOCTUTaTh B HEM
B3aMMONOHUMAHMSI, HAXOJAUTh OOIIME 1IeJIM U COTPYAHUYATD JIsl X JOCTHXKEHUS,



NPUHATAE TYMAHUCTHUYECKUX IICHHOCTEW, OCO3HAHHOE, YyBAXHTEIHbHOEC U
I00poXKeNnaTenbHOe  OTHOIIEHHWE K  JAPYyroMy  4YellOBEeKYy, €ro MHEHHIO,
MHUPOBO33PEHUIO;

CIIOCOOHOCTh K COMNEPEXKUBAHUIO U (HOPMHUpPOBAHHE MO3UTUBHOTO OTHOIICHHS K
JIOASM, B TOM YHCJIE€ K JHUIAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS U
WHBaJHAaM; OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K
(U3NIECKOMY U TICHXOJOTHUIECKOMY 3I0POBBIO APYTUX JIIOJCH, yMEHHE OKa3bIBaTh
MIEPBYIO MTOMOIIT;

dopMupoOBaHrE BHIPAKEHHOW B MOBEACHUN HPABCTBEHHOW TMO3WIIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEJIIbHOMY BBIOOpPY J100pa, HPaBCTBEHHOTO CO3HAHUS U
MOBE/ICHUS Ha OCHOBE YCBOGHUS OOIIECYEIOBEUYECKHX LIEHHOCTEW M HPAaBCTBEHHBIX
9yBCTB (4€CTHU, A0JTa, CIPABEITMBOCTH, MIJIOCEPAUS U IPYKEIT00us);

pa3BUTHE KOMIIETEHIIMI COTPYJHUYECTBA CO CBEPCTHHKAMH, JACTbMH MIIAIIIETO
BO3pacTa, B3pOCIbIMH B 00pa30BaTelbHOM, OOILIECTBEHHO IOJIE3HOW, Yy4eOHO-
UCCIIEIOBATENBCKOM, MPOEKTHOM U IPYTUX BUJAX JEATEIBHOCTH.

JInaHOCTHBIE pe3yNbTaThl B chepe OTHOMICHUM O0ydYaroIMXCs K OKpYXKaloleMy MUpY,
KUBOU MPUPOJIE, XYA0KECTBEHHON KYJIbTYpE:

MHPOBO33pEHHE, COOTBETCTBYIONIEE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAyKH,
3HAYUMOCTH HayKH, TOTOBHOCTh K HAy9YHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHUC
JI0OCTOBEPHON MH(pOpPMAIUEH O MEePEAOBBIX JOCTHKCHUSIX W OTKPBITHSIX MUPOBOU U
OTEUECTBCHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSAX 00 YCTpOMCTBE
MUpa 1 O0IIEeCTBa;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHIO, B TOM YHCIJIE CaMOOOpa30BaHHUIO, Ha
NPOTSHKEHWHM BCEW  JKM3HU; CO3HATENIbHOE OTHOIICHHE K  HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCIHEHUIHONW MpodeccHoHaIbHOM W O0OIIEeCTBEHHOU
NEATETHHOCTH;

DKOJIOTHYECKAs KyJbTypa, OCpEeKHOE OTHOIICHHUS K POJHON 3eMile, TPHUPOIHBIM
6orarctBam Poccum u Mupa; MOHMMaHWE BIUSHUS COIMATIHLHO-YKOHOMUYECKUX
MPOLIECCOB HA COCTOSTHUE MPUPOJHON M COLMAIBLHOM Cpejibl, OTBETCTBEHHOCTH 3a
COCTOSIHME€  TPUPOJHBIX  PECYpPCOB;  YMEHHMSI W  HABBIKM  Pa3yMHOTO
PUPOOIIOIH30BAHUS, HETEPIUMOE OTHOIICHUE K JACHCTBUSAM, MPUHOCSIIUM BpPE.
9KOJIOTUH; IPUOOPETEHHUE OIBITA IKOJIOTO-HAIIPABICHHOU JIEATSILHOCTH;
ACTETUYECKOE OTHOIIECHUS K MHUPY, TOTOBHOCTh K ACTETHYECKOMY OOYCTPOWCTBY
COOCTBEHHOTO ObITA.

JIngyHOCTHBIE pe3yJibTaThl B chepe OTHOIICHUN OOYyYaroImMXCsl K CEMbE M POJMUTEISM, B

TOM YMCJIE TIOJITOTOBKA K CEMENHOU KU3HU:

OTBETCTBEHHOE OTHOILIEHHE K CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOI'O MPUHSTHUS
LICHHOCTEH CeMEMHOM KU3HU;

MOJIOKUTENIbHBIA 00pa3 CeMbHM, POAUTENHCTBA (OTIOBCTBA M MaTEPUHCTBA),
WHTEPUOPU3ALINS TPAAUIIMOHHBIX CEMENHBIX IIEHHOCTEH.



* (usmyeckoe, HAMOIMOHATBHO-TICUXOJIOTHYECKOE, COLMAIBHOE  OJaronoiydne
OOydJarommxcsi B JKH3HH O0Opa3oBaTEIbHOW OpraHU3alMd, OMIYIIEHHE JEeThMH
0€30MacCHOCTH U MICUXOJIOTHYECKOTro KoMpopTa, HHPOPMAIIMOHHOM 0€30MacHOCTH.

Iliianupyemblie MeTanpeaMeTHbie pe3yabTraTrbl ocBoeHuss OOIIL
MeTtanpeameTHbIE pe3yiabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeNIbHOM MPOrpamMMbl
peACTaBIEHbI TPEMs TPYIIIIaMu YHUBEPCATbHBIX YueOHbIX nerctBuid (YVY ).
PeryasiTuBHbIC YHUBEpPCAJIbHbIEC Y4eOHbIE 1eHCTBUS
Buinycknuk nayyumes:

*  CAMOCTOSITENBHO ONPENEIIATH LEIH, 3a4aBaTh NapaMeTPhl U KPUTEPHUH, ITO KOTOPBIM
MOYKHO ONPENIENINTD, YTO LENb JOCTUTHYTA;

* OLECHMBAaTh BO3MOJXKHBIE IIOCIEICTBUS JOCTHKEHUS TIOCTaBJICHHOW LEIH B
JESITeIbHOCTH, COOCTBEHHOM JKU3HHU U KU3HU OKPYKAIOLIUX JIFOZCH, OCHOBBIBAsCH
Ha cOOOpa)kKeHUAX 3TUKHU U MOPaJIH;

* CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33]Ja4l B 00pa30BaTEIbHOMN 1€ATEIbHOCTH
Y KU3HEHHBIX CUTYalIHX;

* OLICHMBATh PECypChbl, B TOM YMCIIE BpPEMs M JPyIrHUe HEMaTEepUalbHBIE PECYPCHI,
HE0OXOAMMBIE JUIsl TOCTUKEHUS TOCTABICHHOW LIETIH;

* BbIOMpPATh MyTh JOCTUKEHUS I1IEJIH, TUIAHUPOBATH PEIICHHE MOCTaBICHHBIX 3ajady,
ONTUMU3UPYSI MAaTEPUATIbHBIE 1 HEMATEPUAIIBHBIE 3aTPaThI;

* OpraHu3oBbIBaTh 3(P(HEKTUBHBINA MOUCK PECYPCOB, HEOOXOAUMBIX I JOCTUKEHUS
IIOCTaBJICHHOU LIEJIN;

* COIIOCTaBJIATH IIOJIYYEHHBIM pPE3yabTaT ACATEIBHOCTH C IIOCTaBJICHHOW 3apaHee
LETIBIO.

Ilo3HaBare/IbHbIC YHHBEPCAJIbHbIC y4eOHbIE 1eCTBUA
Buinycknuk nayuumces:

* HCKaTh W HaXOIUTh OOOOIIEHHBIE CIOCOOBI pEIICHUS 3aJad, B TOM YHCIE,
OCYIIECTBIISATh Pa3BEPHYTHI MHPOPMAIIMOHHBIN MMOMCK M CTaBUTh HA €r0 OCHOBE
HOBBIE (YueOHbIE U TTO3HABATEIbHBIC) 3a/1a4H;

* KPUTHYECKH OLIEHMBAaTh U HHTEPIPETUPOBATH MHPOPMALMIO C Pa3HbIX MO3UIIHUH,
pacno3HaBath U PUKCUPOBATH MPOTUBOPEUHS B HHPOPMAIIMOHHBIX HCTOYHHUKAX;

* HCHOJIB30BaTh PA3JMYHbIE MOJAEIBHO-CXEMAaTUUECKUE CPEICTBA ISl TPEACTABICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOLIEHWUM, a TAK)KE NPOTUBOPEYUH, BBISBICHHBIX B
UH(OPMAIMOHHBIX UICTOYHUKAX;

* HAXOAWUTh W MPUBOJHUTH KPUTHYECKHE APryMEHThl B OTHOLICHUM JEUCTBUU U
CYXJIEHUH JPYroro; CIIOKOMHO U pa3yMHO OTHOCUTBHCSA K KDUTHYECKHUM 3aMEYAHUAM
B OTHOIIEHMH COOCTBEHHOTO CYXXIEHHs, paccMaTpuBaTb HUX KaK pecypc
COOCTBEHHOT'O Pa3BUTHS;

* BBIXOJIUTh 32 pPaMKHM Yy4eOHOTO MpeaMeTa U OCYUIECTBIAThH LeJIeHANPaBICHHBIN
MOMCK BO3MOXHOCTEH Il IIMPOKOTO MEePeHoca CPEACTB U CIOCOOOB IEUCTBUS;



BBICTPaWBaTh HMHJIWBHAYAJIbHYI0 0O0pa30BaTEIbHYI) TPACKTOPHIO, YYUTHIBAs
OTPaHUYCHHS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIC OTPAaHUYCHHSI,

MEHSTh U YACPKUBATH Pa3HbIC MTO3UIINN B TIO3HABATEIIHBHON JESTEIHHOCTH.
KoMMyHHKAaTHBHbIE YHUBeEpPCaJbHbIe YUeOHbIE 1eiCTBUSA

Buinycknux nayyumces:

OCYIIECTBISITh JICOBYI0O KOMMYHHKAITUIO KaK CO CBEPCTHUKAMH, TaK H CO
B3pOCJIBIMH (KaK BHYTPH 00pa30BaTEILHOM OpraHU3aIlK, TaK U 3a €€ MPEIACIaMH ),
mo0upaTh MApTHEPOB IS JCIIOBOH KOMMYHHKAIIMM HCXOJS W3 COOOpaKeHUH
PE3yIbTaTUBHOCTH B3aMMO/ICHCTBHUS, a HE JIMYHBIX CHMITATHIA,

MIPU OCYIIECTBJIICHUH TPYIIOBOM pabOTHI OBITh KaK PYKOBOJIUTEIEM, TaK M WICHOM
KOMaHJIbI B pa3HBIX poJsiX (reHepaTop WICH, KPUTHK, HCIIOTHUTEINb,
BBICTYIAIOIIUHI, SKCIEPT U T.11.);

KOOPJIMHUPOBATh W BBIIONHATH PabOTy B YCIOBHUSIX pPEaTbHOTO, BUPTYAJTBLHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BepHYTO, JJOTMYHO W TOYHO M3jIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BaHHUEM
aJIeKBaTHBIX (YCTHBIX M TUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacrio3HaBaTh KOH(JIMKTOTEHHBIE CHUTYaIlMd W MPeAoTBpaIiaTh KOHMIUKTBI 10 UX
aKTUBHOM (pa3bl, BBICTpAWBATh JIETOBYI0 M 0Opa30BaTEIbHYI0 KOMMYHHKAITHIO,
n30erast JTMIHOCTHBIX OTICHOYHBIX CY KICHHM.

[Imanupyemeble pe3ynbTaThl OCBOCHUS Kypca

B pe3ynbTaTe n3yueHus Kypca Ha YpOBHE CPEIHEro OOIIero 00pa3oBaHus y y4aluxcs
OynyT copMUPOBaHBI CIASAYIOIINE MPEAMETHBIE PE3YIbTATHI.

[ ]

packpbiBaTh Ha MpUMEpaX POJb OUOXUMUU B (HOPMUPOBAHWU COBPEMEHHOMU
HAay4YHOU KapTUHBI MUpPa U B MPAKTUYECKOW NESITEIBHOCTH YEJIOBEKA;
JEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBS3h MEXAY OWOXUMHEH U JAPYTHUMH
€CTECTBEHHBIMU HayKaMH;

COCTaBJISITh MOJICKYJISIPHBIC U CTPYKTYPHBIE (POPMYJIbl OPTraHUYECKUX BEIIECTB Kak
HOcUTelnelH  WMHpOpMAIlMd O  CTPOGHMHM  BEIIECTBA, €ro  CBOWCTBaX M
MIPUHAICAKHOCTH K OMpeACTIEHHOMY KJacCy COEIUHECHUM;

XapaKTepru30BaTh OPraHUYECKHUE BEIIECTBA MO COCTAaBY, CTPOCHUIO M CBOWMCTBAM,
yCTaHaBJINBATh MPUYUHHO-CJIEICTBEHHBIC CBSI3U MEXKITY JAHHBIMU
XapaKTePUCTUKAMHU BEIIECTB;

000CHOBBIBaTh TMPAKTUYECKOE HCIOIb30BAHUE OPTaHMYECKUX BEIIECTB U UX
peakiuii B MPOMBIIUICHHOCTA U OBITY;

MCIIOJIh30BaTh 3HAHMSI O COCTAaBE, CTPOCHUM M XMMUYECKHX CBOMCTBaX OEIKOB,
JIUTIAJIOB, YTJICBOJOB M HYKJIEMHOBBIX KHUCJIOT JJIS MPUMEHEHUs] B HAYyYHOU U
MPaKTUYECKON JEeSATETbHOCTH;

UCIIOb30BaTh Ha TMPAKTUKE pPa3UYHbIE METOJbI OUOXUMUU — DKCTPAKIIHUIO
HYKJIEUHOBBIX KHCJIOT U3 OHOJOTUYECKUX OOBEKTOB, CHEKTpOo(POTOMETpHIO B
YO®-BuauMoil 001acTH, TOHKOCIONHYIO XpOoMaTorpaduio;



BBITIOJTHATh XUMHUYECKHI SKCIIEPUMEHT B COOTBETCTBUH C MIPABHIIAMU M MPUEMAMHU
Oe3omacHO  pabOTBl ¢ XMMHYECKMMH  BEIIeCTBaMH H  J1a00paTOpHBIM
000py1I0BaHUEM:

MO MOJY4YEHHIO oOpas3lia HYKJIEWHOBBIX KHCJIOT KJIETOK JIyKa, HYKJICONpOTeHHa
ApOXOKEH, JUMUAHOW  (pakuuu JKeNTKa KypHHOTO —SHIa; MO pas/eieHUIO
OMOMOJICKYT;

[0 TPOBEICHUIO KAYECTBEHHBIX peakluid Ha HAJIMYNE B HYKICHHOBBIX
KHACJIOTaX  OCTAaTKOB  IYPHUHOBBIX  OCHOBaHWH,  puOO3bI/1€30KCUPHOO03HI,
dbochopHOI KHUCTOTHI,

0 TPOBEACHUIO KAYECTBEHHBIX M KOJUYECTBEHHBIX peEakuuid Ha OClKH W
aMUHOKHCIIOTHI;

BIQJIeTh TMpaBWwiIaMu U mnpuémMamu Oe3omacHo paboOThl € XUMUYECKUMHU
BEIIECTBaMH U JaOOpaTOPHBIM 000PYI0BaHHEM;

BJIQJCTh TMpaBWIaMud O€30MacHOr0 OOpalleHuss ¢ €AKMMU, TOPIOYUMH U
TOKCUYHBIMH BEIIIECTBAMH, CPEJCTBAMU OBITOBON XWMUU;

OCYHIECTBISITh ~ TOUCK  XMMHUYECKOW  uHOOpMAIMU 10 Ha3BaHUSM,
uAeHTU(UKATOpPaM, CTPYKTYpHBIM (GopMysiaM BEIIECTB;

KPUTHYECKH OIICHWUBATh M HMHTEPIPETHUPOBATH C TOYKH 3PEHUS E€CTECTBEH- HO-
HAyYHOM KOPPEKTHOCTH XHMHUYECKYyI0 HWHGPOpPMAIUIO, COJAEpKallylocs B
COOOIIEHUSIX CPEACTB MaccoBOM HHGopMaIuu, pecypcax MHTepHeTa, HaydHO-
NOMYJISIPHBIX ~ CTaThsiX, B IEJISAX BBIABICHUS OMIMOOYHBIX CYXKICHUN W
(opMupoBaHus COOCTBEHHOW MO3UIINY;

NPEACTaBIATh IMYTH PEHICHUS TJO0OANbHBIX  MpOOJieM, CTOSIIMX  Tepes
YeJIOBEUECTBOM, M TEPCHEKTUBHBIX HAMPABJICHUM Pa3BUTHS XUMUYECKHX TEXHO-
JIOTHA.

Vuawutics nonyuum 603mM0HCHOCMb HAYYUNBCAL:

ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEeHUE U I80JIOYUI0 OUOXUMUU KAK HAYKU HA
PA3IUYHBIX UCOPUYECKUX IMANax e€ pa3eumusl,

UCNONb306AMb  MemoObl  HAYYHO20  NO3HAHUA  NpU  peuleHuu  y4ebHO-
uccne0o8amenbCckux 3a0ay no  U3YYeHuro CE0UCmS, CnocoO08 NoaAy4eHus U
PACNO3HABAHUSL OP2AHUYECKUX GeU4eCmE,

VCMAHABIUBAMb  83AUMOCBA3U  MedHCOy axmamu u meopuel, NPUYUHOL U
ceocmeuem npu amaniuze npooIeMHbIX CUmMyayull U 0OOCHOBAHUU NPUHUMAEMBIX
peutenuti Ha OCHOBe XUMUYEeCKUX 3HAHULL

Gopmynuposams yeib UCCIe008aHUSA, 8bLOBULAMb U NPOBEPSMb IKCNEPUMEHMATLHO
eunomesvl 0 XUMUYECKUX CBOUCMEAX 6eWecms HaA OCHOGe UX Co- cmasa U
CMpOeHUs, UX CNOCOOHOCMU 8CMYNAmMb 8 XUMUYecKue peakyuu, o xapakmepe u
NPOOYKMAX pa3IUYHbIX XUMUUECKUX PeaKyull;

CAMOCMOAMENLHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMDbL C
cobnooeHueM npasusl 6e3onacHou pabomvl ¢ ewecmeamu u  J1aOOPaAmMopHbIM
0bopyoosanuem,



*  UHmMmepnpemupoeambv JanHble 0 cocmase u cCmpoeHuu eeujecne, nojly4eHHbsvle C
NOMOUbIO COBPEMEHHBbIX OUOXUMUYECKUX M€m0006‘,'

¢ Xapakmepu3osambsb pOJib benkos u HYKJIeUHO8blX KUcCjion Kakx BAINCHELIUUUX
buonocuyecku aKmueHblx eeujecmse.

TemaTH4ueckoe INIAHUPOBAHUE

Ne | HaumeHOBaHME pa3leioB U TEM KonmuectBo wacoB | [Ipaktuueckue
/T Ha pazjen paboTHI
1. Bgenenue. 1
2. | bemkn. 4 2
3. | depMeHTHL 4
4, | ButaMuHBI U1 HEKOTOPBIE OHMOJIOTHUYECKH 3 1
aKTHUBHBIC BEIIECTBA.
5. | HyknenHoBbI€ KHCIIOTHI M KX OOMEH. 4 2
6. Pacrmaz 1 OmocuuTes OeIKoB. 3 1
1. VrieBoabI 1 BX OOMEH. 4 2
8. | Jlunmuapl u ux OOMEH. 4 1
9. | buonoruueckoe OKHCICHHE U CHHTE3 2
ATO.
10. | ['opMOHBI U UX POJIL B OOMEHE BEIIIECTB. 2
11. | B3auMocBs3b W peryisius  oOMeHa
BemiectB. [IpobGieMbl  OHOXMMUYECKON
HKOJIOTHH.
Htoro: 34 11




Conep:xanue nporpaMmmbl Kypca «buoxumus»
buoxumus kak Hayka. Mcropus pa3Butusi Ouoxumuu. Poib oOTedecTBEHHBIX
YYEHBIX B pa3BUTHH Onoxumuu (padotel A. f. Janunesckoro, H. U. Jlynuna, A.
H. baxa, B. A. Durensrapara, A. H. benozepckoro, A. C. Cnupuna, 0. A.
OBumnnnukoBa, B. [1. CkymaueBa u np.). B3auMocBsI3b OMOXHUMHUH C MOJICKYJIIPHOM
Oouonorueit, OMOPU3UKON U OMOOpPraHNYECKON XUMHeH. 3HaueHue OMOXUMUU IS
pa3BUTHUS OMOJIOTUH, METUIIUHBI, OMOTEXHOJIOTHH, CEIHCKOTO X035UCTBA, TEHETUKU
Y DKOJIOTMH. MeTobl OMOXMMHUYECKHUX UCCIEIOBAHUM U X XapaKTEPUCTUKA.
Tema 1. benku (44)
Ponp GenkoB B MOCTPOGHUHM U (PYHKIIMOHUPOBAHWU IKUBBIX  CHCTEM.
AMMHOKHCIIOTHBIM cocTaB 0enkoB. [IoHATHE O MPOTEMHOT€HHBIX AMUHOKHUCIIOTaX.
Crioco6 cBsi3u aMHHOKUCIOT B OenkoBod Mmosekyne. [lentuasl. [Ipupoanbie
nenTuasl (MIyTaTUOH, Ba3ONpPECCHH, 3HKE(ANUHBI, 3HIAOPPUHBI U 1p.), HX
¢u3noNOruyeckoe 3HAYEHHWE U UCIOJb30BaHME B KayeCTBE MEAMIIMHCKHUX
npenaparoB. XUMHUUYECKUI CUHTE3 MENTHIOB 3aJaHHOTO CTPOEHUSI U BO3MOXKHOCTHU
ux npuMeHeHus. CTpykTypa O€lIKOBBIX MOJEKYJI.
[lepBuunas cTpykrypa OenkoB. IIpuHIUIBI U METOJbI ONpPENEICHUS MEPBUYHON
CTPYKTYpbl Oenka. ABTOMAaTWYECKHE M MOJEKYJISIPHO-TEHETUYECKUE METOMbI
ONpeNieNeHUs] TEepBUYHOU CTPYKTypbl. KommnbioTepHble OaHKM JaHHBIX O
NEPBUYHOU CTPYKTYpe OEIKOB.
Bropuunas u HajgBTOpWYHAsl CTPYKTypbl OenkoB. Ilonatue o6 a- u f-
KoH(popmanusix nonunentuaHo nenu (padotel JI. Tlonmuura). [Tapamerpsr o -
COUpaJId TOJUIENTUAHON uenu. HaaBTopuyHble CTPYKTYphl B Oe€lKax M HX
3HaueHUEe Uil (PYHKIIMOHUPOBAHUS crenuPpuUeckux rpymn OenkoB. CBs3b
NEPBUYHOM M BTOPUYHOM CTPYKTYp OenkoBoil MosiekyJsibl. Knaccudukamus 6einkoB
[0 DJIEMEHTaM BTOPUYHOW CTPYKTYyphl. JIOMEHHBIM NPHUHIMI CTPYKTYpHOU
OopraHu3anuu 0eiIKoB.
TpernuHas cTpykTypa OenkoB. Tumbl cBsizeil, oOecrieunBarOlUX MNOJAEpKaHUE
TPETUYHONW  CTPYKTYpbl. JIMHAMUYHOCTH TPETUYHOW CTPYKTYpbl  OEIKOB.
Camoopranuzanus TPETUYHOW CTPYKTYypbl O€JIKOBOW MOJIEKYJNbl M POJb
cnenquuyeckux  OenKOoB-IIAIEpOHOB B 3ToM  mpouecce. Ilpenckazanue
IPOCTPAHCTBEHHOTO CTPOCHHUS OCJIKOB UCXO/S U3 UX MEPBUYHOMN CTPYKTYPBHI.
YerBepTuuHas cTpykTypa 0enkoB. CyObeauHULbl (TPOTOMEPHI) U SMUMOJIEKYJIbI
(MmynabTuMephl). KoHKpeTHblE mpuUMepbl YETBEPTUUYHOM CTPYKTYypbl O€IKOB
(reMorsO0MH, JaKTAaTACTUAPOTEHA3a, Karajga3za M Jp.). THUIBl CBs3eH Mexay
CyObeIMHUIIAMU B SITUMOJICKYJIE.
Homenknatypa u knmaccudukanus OenkoB. DyHKIMOHaNbHAs Kiaccuuraims
OEJIKOB M XapaKTEPUCTHUKA OTACNIbHBIX TPYII: CTPYKTYPHBIX, COKPATUTEIbHBIX,
3aIUTHBIX, TOKCUYECKUX, PELETITOPHBIX U PETYISATOPHBIX.
Ilpakmuueckas  paboma  Nel  «Pa3neneHue  aMHMHOKHCIOT — METOJIOM
pacrnpenenuTeasHoN XxpoMatorpaduu Ha Oymarey



Ilpakxmuueckass paboma Ne2 IlpuroroBieHue pacTtBopa Oeika (IMYHOTO
anpOymuHa). Pa3nenenne OEnKOB KypWHOTO SHIla MO WX PacTBOPUMOCTH.
Jenaryparus 0enkoB (oOpaTuMasi 1 HeoOpaTumasi).

Tema 2. ®epMeHTDHI (44)
Pa3HoOOpa3ue KaTaJMTUYECKU AaKTUBHBIX MOJeKysd. KaTanuTudecku aKTUBHbBIC
Oenku (H3UMBI), Katanutuuecku akTtuBHble PHK (pubo3uMebl), KaTaniuTudecku
aKTUBHBIE aHTH- Tena (ab3umbl). Katamutuueckas ¢yHkuus OenkoB. Pazmuuus B
CBOMCTBaxX (EpMEHTOB U KaTaau3aTopoB HWHOM mpuponsl. CrenupuyHocTh
neiictBust ¢epmentoB. Ponp otedectBeHHbix yueHbix (M. II. IlaBmos, A. E.
bpaynmireiin, [1. A. DHrensrapAT u 1ip.) B pa3BUTUU 3u3uMosioruu. [lonstue o
CyOCTpaTHOM M aJNTIOCTEPUYECKOM IEHTpax B MojekyJse ¢pepMeHTOB. DepMeHTHI
MOHOMEpHI (TPUIICHH, JIU-IOIUM) W MyJIbTUMEpPHl (TIyTaTHOH- pEayKTasa).
[Tonsitue o kopepmentax. KohepMeHTb — MEPEHOCUUKU BOJOPOAA U 3IEKTPOHOB
(HAL, HA®, ®AM), n atomusix rpynn (ATO, kodhepment-A, HIID-caxapa).
Homenknatypa u knaccudukarnus ¢epmerTtoB. [lpuHiunel kiaccudukanuu
(bepMeHTOB.
[TpoMbIlIZIEHHOE TIONY4YeHHE M MPaKTUYECKOE MCIOIb30BaHUE (HEPMEHTOB.
NmMmoOunm3oBaHHble (epMeHThbI. [lepCrekTUBbI MPaKTUYECKOrO HCIOJIb30BAHUS
puO03UMOB U a03UMOB /1J1s1 OOPBOBI ¢ 3a00JI€BaHUSMH YEIOBEKA.
IlpakmuuecxasapabomalNe3 : «CpaBHUTETbHBIN aHAIM3IPOLYKTOBKHCIOTHOTO
n(EepMEHTATUBHOIO THUAPOJIU3a JU- U TOJIMCaxapuaoB (Ha IpuMepe
caxapo3bl U Kpaxmana) [Ipakmuueckas paboma Ne4: «BivsHue Ha aKTUBHOCTH
dbepmeHToB TemMneparypsl, pH, akTHBATOPOB ¥ UHTUOUTOPOBY

Tema 3. BuramMuHbl M HEKOTOPbIe JApyrue OMOJOTHYECKH AKTHBHbIE
coequHeHus (34)

Hctopuss OTKpBITUST BUTaMUHOB. PoJib BUTAMHUHOB B MHTaHUU YeEJIOBEKAa U
KUBOTHBIX. ABUTAMUHO3bI, TUIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3bI. COOTHOIIEHHE
BUTAaMHUHOB U KoepMeHTOB. Butamepus.

’KupopacTtBopuMble BUTaMUHBI. BuTamMuH A W €ro ydactue B 3pUTEIBHOM akTe.
Butamunsl D, K u E u ux ponb B oOMeHe BelecTB. BogopacTBopuMbie BUTAMUHBI.
Buramunsr B1, B2, B5, B6, B12, ux 3nauenue B ooMeHe BemiecTB. Butamuna C
(ackopOMHOBAs KHCIIOTA).

Pa3znooOpa3ue OHOJOTMYECKH aAKTHUBHBIX  COCIUHECHMI: AHTUBUTAMUHBI,
AHTUOMOTUKH, (DUTOHIIUIBI, TEPOUIUIBI, Ae(POJIMAHThI, POCTOBBIE BEIIECTBA
(BaXKHEWIIINE MPEICTABUTEIN U MEXAHU3MBI ICHCTBHUS).

Ipaxmuuecxas paboma No5: «KauecTBEHHBbIE peaKIIUX HA BUTAMUHbBD)

Tema 4. HykjienHOBbI€ KUCJIOTHI M UX 00MeH (44)
HcTtoprsi OTKPBITHS M U3YYE€HUS HYKJIEMHOBBIX KHCIIOT, UX XMMHYECKUN COCTaB.
XapakTepuCTUKa MyPUHOBBIX U MUPUMUIAHOBBIX OCHOBAHUN, BXOJSIINX B COCTAB



HYKJIEMHOBBIX KHCJIOT. JIBa THMA HYKJIEMHOBBIX KHCJIOT:
ne3zokcupudonykinennoBas kucinota (JIHK) u pubonyknennoBas kucimora (PHK).
Paznmuuus mexay JHK um PHK mo cocraBy TIJIaBHBIX a30THCTBIX OCHOBAHMIA,
MEHTO3aM, MOJIEKYJSIPHOM Macce, JIOKalIW3alMi B KIETKE H  (PyHKIUAM.
[lenTpanbHbplii TOCTYyJIAT MOJeKysipHOi Ouonorun: JJHK — PHK — 6enok u ero
pa3BUTHE.

Crpykrypa u pyuakmun JJHK. Conepxanne JIHK B opranusme u jokanu3anus ¢ B
KJIEeTKEe (AIp0, MHUTOXOHJPHUH, XJOPOIUIACTHI, 3MHCOMBbI). Pazmep u ¢dopmbl
monekyn JIHK. KombsueBas ¢opma JIHK HexoTopsix (aroB, MUTOXOHApPHUIN U
xjopormiactoB. Ilepsuunas crpykrypa JAHK. VYcnmexm w nepcnektuBel B
pacuidpoBKe CTPYKTYpbl TEHOMOB MUKPOOPTa- HU3MOB, PACTCHUI U KUBOTHBIX.
[Ipoekt «I'enoMm yenoBeka». Bropuunas ctpykrypa JJHK (Mmogens [Ix. Yorcona u
®. Kpuka). KommieMeHTapHOCTh a30THUCTBIX OCHOBAaHMI M €€ 3HauyeHHe IS
BOCIIPOU3BEJEHUSI CTPYKTYpbl reHOMOB. [lonmumop¢us3mM BTOPUYHOW CTPYKTYpPBI
JHK (A-, B-, C- u Z-popmsr JJHK). Tpetnunas crpykrypa JAHK. M30piTOUHOCTD
u koMmnakTHocTh Mosiekys JIHK. Ctpoenue xpomaTuna.

Mytauu B JIHK u ¢akropsl, ux Bei3biBatomiue. Penapanus crpykrypsl JJHK u ee
3HaueHue Juid coxpaHeHus BuAoB. HacneactBennbie 3a0oneBanus. PHK, wux
knaccuduxanusa (TPHK, pPHK, MPHK, msPHK, t™PHK, Bupycusie PHK).
CpaBHurenbHas xapakrepuctuka BugoB PHK mo ux crpykrype u QyHKIusm.
Konuenuus «Mup PHK». Mexanusm 6nocunresa (perukanun) JHK. ®epmentst
(PHK-monumepaza, JAHK-momumepasza, JIHK-nuraza) u OenkoBbie (akTopsl,
yuactBytomme B permkanuu  JIHK. «Pemaktupoanue» PHK. OO6partnas
TPAHCKPUIILUS U €€ 3Hau€HHUe AJIsl CYLIECTBOBaHMS BUPYCOB (Ha MpuUMepe BUpYca
UMMYHOI€(QUIIMTA YEI0BEKa U BUPYCOB I'PUIIA) U BHYTPUT€HOMHBIX NEPECTPOEK.
[ToHsiTHE O MOABMKHBIX T€HETUYECKUX 3JIEMEHTAX U MX 3HAYEHUU JUJIS SBOJIOLUN
T€HOMOB.

[ToHsiTHE O TEHETUUYECKOW MHKEHEpUHU. [IpUHIUIIBI U CTpATETUH MOJIEKYISPHOIO
KJIOHUpOBaHUsl. JloCTHKEHHS U TEPCIIEKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTHH.
Illpakxmuuecxas paboma Ne6 «BwiieneHre puOOHYKICONPOTEUHOB U3 JIPOKIKEH.»
Ilpakmuueckas  pabomalNe7«KauecTBeHHOEOIPEIEICHUETIPOLyKTOBI UPOIN3a
PUOOHYKIICOTIPOTEUHOBY.

Tema 5. Pacnag u Ouocunres 0eakoB (34)

Pacnag GenkoB. depMeHTHI, OCYILECTRISIONIUE pactaj OenkoB. [Iporeacombr —
KOMITJIEKCHI MPOTCOTUTHYECKUX (HepMeHTOB. MakopHble O€IKH KpOBH Kak
WMCTOYHUKH OMO- JIOTMUECKH AKTUBHBIX MENTHUI0B. MeTaboanu3M aMHUHOKHUCIIOT.
KoHeuHble IPOAYKTHI paciiajia 0eIKOB U MYTH CBSA3BIBAHHS aMMHaKa B OpTaHH3ME.
[Tyt HOBOOOpa3oBaHuss aMUHOKHUCIOT. [lepBUYHBIE M BTOPHYHBIE aMUHOKHUCIIOTHI.
3aMeHUMBbIC W HE3aMCHUMBbIC aMHHOKHCIIOTHI. brocuHTe3 OenkoB. MaTpuyHas
cxema OnocuHTe3a 0eKOB. AKTUBHPOBAHNE aMUHOKHUCIIOT



(cunte3 amuuoanuia-TPHK). Crpoenne pubocom. CocTaB NMPOKAPUOTHYECKUX U
sykapuotndeckux pubdocom. [lTomupubocombl. DTambl TpaHCHAUK (MHUITAAIS,
DJIOHTAIIMA, TEPMHUHALIHSA) U UX peryJIsIus. Bo3MOXHOCTB
nepenporpaMMUpPOBaHUs TPAHC- JISILIHUH.

Ilpakxmuueckass  paboma  Ne8:DH3UMATHUUECKUW  METOJ  BBIJACICHHUS U
KOJIMYECTBEHHOTO OMPEICIICHUS MOYEBHUHBI

Tema 6. YrieBoabl 1 ux o00MeH (5 1)

Knaccudukanus yrneBomo. Ilpocteie yrieBombl (MOHOcaxapuabl) H WX
npeacraBuTen (pubo3a, riroko3a, (GpykTos3a, rajgakrosa). CIOXKHBIE yTIECBOIBI.
Hucaxapunsl (caxaposa, JlakTo3a, MaibTo3a). [lomucaxapuabl, X CTPYKTypa U
MpEeACTAaBUTENN (TJIMKOTEH, Kpaxmas, KieTdyaTka, XUTHH). DYHKIHMHU YTIEBOJIOB
(oHepreTuyeckasi, MeradoiMueckasi, perenTopHas W Jp.). [JHKompoTeHMHBI Kak
JETEPMHUHAHTBI TPYIIT KPOBH.

O6men yrneBonoB. Ilytu pacnaga nmonucaxapuaos. Perymsauus pocdoponusa npu
ydacTu TOopMoHOB, G-0enkoB, TAM® u mnporeunnkuHa3. OOMEH TJIHOK030-6-
docdara (qu- XOTOMUYECKUNA U alOTOMUAYECKHM yTH). OOMEH MUPOBUHOIPATHON
KucioThl. ['mukonmu3. CruproBoe OpoxeHue. JlelicTBHE STaHOJIAa HAa OPraHU3M
yenoBeka. [lonudepMeHTHBIN KOMITJIEKC OKUCIUTEIBHOIO JAEKapOOKCHIMPOBAHUS
MUPOBUHOTPAAHON KUCIOTHI. [{UKI TpUKapOOHOBBIX U TUKAPOOHOBBIX KUCIIOT, €r0
3HaYeHHE B OOMEHE BEILECTB U 00ECTIEYEHUN OpraHu3Ma YHEPrHei.

buocunre3 yrineBomon. Ilonstue o MEPBUYHOM OMOCHHTE3€ YTJIEBOJIOB.
['mroxoHeorenes. bUocHHTE3 0JIUTo- ¥ NOJIMCaxapyI0B.

Ilpakxmuuecxkas paboma Ne9: BelieneHHe TIUKOTeHA W3 TEYCHH >KUBOTHBIX.
ConocTaBiieHre CTPYKTYpbI TJIMKOTE€HA U Kpaxmalia.

Ilpakmuueckas paboma Nel(): «KauecTBeHHbIE peakMM Ha  YTJIEBOJBI.
Omnpenenenue BOAOPACTBOPUMBIX YIJIEBOIOB MO MeTOy bepTpana»

Tema 7. Jlunuabl 1 ux ooOMeH (4 1)

OOmast xapakrtepuctTuka W kinaccupuxanus aunuaoB. Ctpykrypa U (QyHKIUU
aunuoB. Ponb nunuaoB B mocTpoeHun Ouosiorndeckux memoOpaH. CTpykTypa u
(GyHKLIHMH TUTONPOTENHOB.

O6men xupoB. Pacnmag xupoB U (3-OKUCJIEHHE BBICHIMX JKUPHBIX KHUCIOT.
['MuoKcHIIeBbIN LIMKII U €r0 poJib BO B3aUMOCBSI3U OOMEHA JIMIUAO0B U YIJIEBOJOB.
Mexanu3M OHMOCHHTE3a BBICIIMX >KHPHBIX KUCIOT. BHOCHHTE3 TPUTIULEPHUIOB.
Hapymenust B oomMene xupoB. OkUpeHue U ero NIpUYuHbL.

Bocku, ux crpoenue, GQyHKIMM U MPEACTABUTENM (CIEpMalET, MUETUHBIA BOCK).
Crepugasl. Cteponbl (xosecteposi, 3procreposl u Ap.). CTpykTtypa U (QyHKIMH
CTEpOHJIOB  (XOJeBasi KHUCIIOTa, CTepounaHble TopMoHbl). Dochomunuabl.
buonoruueckass ponb  pochonunuaoB. DocPHoMHOZUTUIBI KaK HCTOUHHKHU
BTOPHYHBIX IIOCPETHUKOB TOPMOHOB.



Ilpakxmuueckass paboma Nell: Tuaponu3 >KUPOB TOJ JCUCTBUEM JIMIA3HI.
Biusinue xenuu Ha akTUBHOCTD JIMTA3bI.

Tema 8. buosiornueckoe okucsjienue u cuHres ATD (2u)

Hcropust n3ydeHust npoueccoB OMOIOTUYECKOro okuciieHus: pabotrsl A. H. baxa,
B. U. llannanuna, O. BapOypra, B. A. Durensrapara. Paznoobpasue hepMeHTOB
OMOJOTMYECKOTO OKUCIIECHUSI.

CucTeMbl MUKPOCOMAIBHOTO OKHucieHus B kietke. Llutoxpom P-450 u ero posb B
JETOKCUKALIMK KCEHOOMOTUKOB. CyNepoKCHIANCMyTa3a, KaTana3a U MX poJib B
3alUTe OpraHu3Ma OT aKTUBHBIX (POPM KUCIOPOAA.

Conpsikenune OKHUCIICHHUS C dbochopunupoBaHuEM. CybcTpatHoe
dbochopunupoBanue u hochHoprmMpoBaHUE HA YPOBHE DJICKTPOHHO-TPAHCIIOPTHON
uenu. [lonsitue o co- npsArarouieit MemOpane MuToxoHipuil. CTpoeHue mpo

Tema 9. 'opMOHBI U MX POJIb B 00MEHe BelecTB (24)

Knaccudukanusa ropMmoHoB. CTepouiHbIE TOPMOHBI: KOTUKOCTEPOH, TECTOCTEPOH,
ACTPAINOI, SKAU30H. MexaHu3M JIEeUCTBUS CTEPOMIHBIX TOPMOHOB. llenTuaHsle
TOPMOHBI. XapaKTepUCTUKA UHCYJIMHA, TOPMOHA POCTa, TUPEOTPOINHA, TACTPUHA,
BazolpeccuHa. MexaHu3M JeHCTBUS MENTUAHBIX TOPMOHOB (Ha MpUMEpE
rioKareHa U uHcyiuHa). CaxapHbiii 11a0eT U ero BU/JIbI.

[Ipourie ropmoHBI  (aApeHaNWH, ayKCUH, TUOOEpEeUIMHbI, ITUTOKUHUHBI,
MPOCTariaH/IuHbl), UX CTPYKTypa M MEXaHU3M JeWUCTBUs. Punmn3uHr-(hakTopsl
ropMoHoB. HeliporopmoHs! (3HA0pGUHBI U 3HKepanuHbl). [[puMeHeHre ropMOHOB
B MEJIMLIMHE U CEIBCKOM XO35ICTBE.

Tema 10. B3aumocBsi3b u peryasnusa oOMeHa BemlecTtB. IIpo0Jiembl
OMoXuMHYeCcKOo# IKo10rum (34)

OOmue mpeacTaBieHUs O B3aUMOCBSI3M OoOMeHa BellecTB B kierke. [loHsitue o
KJIFOUEBBIX MeTaboymTax (MUPOBHHOrpATHAs KUCIOTa, KOpepMeHT-Au Jp.)
B3auMocBs3p 0O€NKOBOrO M HYKJIEHHOBOTO OOMEHA, 3HAYEHUE PEryJsITOPHBIX
0esKoB. B3anMOCBs3b yIiIeBOJHOTO U O€NKOBOro oOMeHa. Poib mupoOBUHOIpaIHON
KHCIIOTHI 1 1ukia KpeGca B 31Ol B3anMOCBsI3U. B3auMocBs3b 0OMEHa yTiIeBOJIOB U
JUNUAOB; POJib ALIETHIIKOIH3UMAa-A B 3TOM IpOILIEcCe.

YpoBHU perynsiiiuu  OOMEHa BENIECTB: KJIETOYHBIM, OpPraHU3MEHHBIH U
MOIYJIILIUOHHBIH.

TpaHCKpUNITMOHHBIN (OTIEPOHHBIN) YpOBEHBb perysiiiuu. OCHOBHbIE MEXaHU3MBbI
peryisiuu oOMeHa BemecTB B KjeTke. OpraHu3MEHHBIA YPOBEHBb PETYJISIIUU.
["opmonanibHast perynsamnus oOMeHa BeriecTB. KackaHbIii MEXaHU3M PEryJsiiuu ¢
y4aCTHEM TOPMOHOB M BTOPUYHBIX NOCPEeIHUKOB.IIOMyISIIMOHHBIA YPOBEHb
peryisiuu.  AHTHOMOTUKM  MUKPOOOB, (DUTOHIIMABI PACTEHUM, TEICPTOHBI
YKUBOTHBIX U UX BIUSHUE HA MPOIECCHI KUZHEACATEITLHOCTH.
DKOJIOTO-OMOXUMUYECKHE B3aUMOJICUCTBUS C YYaCTHEM PA3JIMYHBIX  TPYII
OpraHU3MOB: MHKPOOPTaHU3MOB, TPHUOOB, BBICIIMX PACTCHHM, KUBOTHBIX.



Tokcunbl pacteHuid. IlumeBbie nereppeHThl U aHTU(uUAaHThL. [lumeBbie
aTTPAKTAaHTBl M  CTUMYJISITOPbL.  XEMOpPEryJIsATOPbl, BO3AECHCTBYIOIIME HA
MTO3BOHOYHBIX )KMBOTHBIX. HakomieHne 1 NCnob30BaHNE )KUBOTHBIMU BTOPUYHBIX
MeTaboIUTOB pacTEHUIA.

AHTpONOreHHble OMOAKTUBHBIE BELIECTBA U MPOOIEMbl XUMHUYECKOTO 3arps3HEHUS
ouocdeprl. DKojoruyeckd Oe30macHble CHocOObl BO3ACUCTBUS Ha pPA3IUYHbIC
BUJIbI )KUBOTHBIX, PACTEHUN U MUKPOOPTaHU3MOB.

Ipniaoxenne 1.
KanenxapHo-remaTtuveckoe njianHuposanue. buoxummusi.

No Tema 3ansgTuii Bc JlaTa
er | miaH dakt
0
Ja
co
B
Tema 1.BBenenue 1
1. | BeenenueBOouoxumuio.lIpaBunaTexHnknOE30MacHOCTH. 05.09
MeToapI0NOXUMUYECKUXUCCIIEIOBAHUH.
14
Tema 2. Beakn 4
2. benku. Cocras, knaccudukanus. DU3NK0-XUMHUICCKUE 12.09
CBOMCTBA M (PYHKITUU OEIIKOB. 1u
14
3. | [Hentunsl. [IpupoaHpie TENTH B, 19.09
Wx ¢usnonorndeckoe 3Ha4CHUE U UCIIOJIB30BAHUE B
KaueCTBE MEJIUIIMHCKUX MPEerapaToB.
4, [Ipaktruueckas pabora Nel«Pa3nenenre aMMHOKUCIIOT 26.09
METOJ/IOM pacipeneNuTeIbH0N XpomaTorpaguu Habymare
14
5. | [Ipaktrueckas pabota Ne2 [IpuroroBneHue 03.10
pacTtBopabenka(suyHoro anbO0ymuHa). Paznenenue 6enkoB
KYPHHOTO SIMLA M0 UX pACTBOPUMOCTH. JleHaTypauus
OEIKOB. 1u
Tema 3. ®epmeHTHI 4
6. DepMEHTHI. CaoiicTBa dbepmMeHTOB. Cy1HocTb 10.10
(dbepMEeHTaTUBHOIO KaTajau3a.
1. ®epmenTsl.] [pumeHeHneBMETUITMHE ,MEXaHU3MIEHCTBHSL. 17.10

3HaueHneepMeHTOBBOOMEHEBEIIIECTBBOPTaHI3ME.




[TpakTrueckas padota Ne3 «CpaBHUTENIbHBIN aHATH3
IPOIYKTOB KUCIOTHOTO U (DEPMEHTATUBHOTO TUPOIH3A JIU-
Y TI0JIMCaXapua0B

24.10

[Ipaktuueckas pabora Ne4 « BiusiHueHaakTUBHOCTD
dbepmeHTOB Temneparypsl, pH, akTuBaTOpOB U
HHTUOHUTOPOBY

07.11

Tema 4. BuTaMMHBI M1 HEKOTOPbIE€ OMOJIOTHYECKH AKTUBHbIE
BellecTBa

10.

Buramunsl. Knaccudukanus BuTaMuHOB. YdacTue
BUTAaMUHOB B OOMEHE BEIIECTB

14.11

11.

[Ipaktrnueckas pabora Ne5 «KauecTBeHHbIE peakliuy Ha
BUTAMUHBI»

21.11

12,

P33H006p331/16 OMOJIOTNYECKH aKTHBHBIX COCIMHECHMUI

28.11

Tema 5. HykyienHOBBIE KMCJIOTHI U UX 00MEH.

13.

Hyxneunossie kucnotel. Knaccugpukanus. CoctaB u
CTPOCHHE.

05.12

14,

JHK, PHK pa3znuyHbIX BUIOB.

12.12

15.

[Ipaktuueckas pabora Ne6 «Boinenenue
PUOOHYKIICONTPOTEUHOB U3 JIPOKIKEH.»

19.12

16.

[Ipaktrueckas pabora Ne7 «KauecTBeHHOE onpeiesieHue
MPOIYKTOB THIPOJIN3a pUOOHYKIEOTPOTEUHOBY.

26.12

Tema 6.Pacnag u OnocuHTe3 0€JIKOB.

17.

Pacniag n 6mocunTe3 6emkoB. DepMeHTBI, OCYIIECTRIISIONINE
pacmiaz 6ei1koB. [IepBUYHBIC U BTOPUYHBIE aMUHOKHCITOTHI.

09.01

18.

[Ipaktrueckas pabora Ne8 DH3MMATHUECKUIT METO/T
BBIJICTIEHUS U KOJIMYECTBEHHOTO OIPEAEIEHUS MOYEBUHBI

16.01

19.

Kon 0enkoBoro cuaTe3a. OCOOEHHOCTH T€HETUYECKOrO KOAa
MHUTOXOHJIPUIHN XJIOPOTLIACTOB.

23.01

Tema 7. YriieBoabl 1 UX 00MeH

20.

Knaccuduxanustyrinesonos.[lonucaxapuabl, UXCTPyKTypaumnp
€CTaBUTENH(TITUKOT€H, KpaxMall, KjleTyaTKa, XUTHH ). DyHKIMH
YTJIEBOJIOB

30.01

21.

O6men yrneBosoB.I mukonu3. CrnupToBoe
Opoxenue.JleficTBUEITaHOIAHAOPTAHU3MYEIIOBEKA.

06.02

22,

[TpakTuueckaspadoraNe9: BriieneHuermukoreHan3neuyeHmKN
BOTHBIX.COMOCTaBICHUECTPYKTYPBITIIMKOT€HANKpaxmaia.

13.02

23.

[IpaktuueckaspadoraNel0«KauecTBeHHBIEpEAKIIMMHAYTIEBO
1b61.OnpeaeIeHMEBOJOPACTBOPUMBIXYTIIEBOIOBIOMETO 1Y bep

20.02




TpaHa»

Tema 8. JIunuanl 1 X 00MeH

24,

JInon el Pu3uko-
XUMHUYECKUECBONCTBATUIINAOB. brojiornueckoe3HaueHue.

27.02

25,

O6menxupoB.HapyienusiBooMeHexupoB. OkUpeHUEUEromnp
WYHHBI.

05.03

26.

Bocku,uxcrpoenue, hyHkiuuunpeactaButen. CTpykrypand
YHKIIUHACTEpOou10B. bruonorunueckasposibGpochonumimaon

12.03

217,

[TpaxTrueckaspadoraNel 1« 'uaponu3kupoBIOAICHCTBUEMITN
na3bl. BiusHueKeTYMHAAKTUBHOCTBIUIA3bD».

19.03

Tema 9. Buosiornuyeckoe oxkucyaenue u cuares AT

28.

PaznoobpasuedepmentoBOnoiornueckorookucienus.Karana
3ane€poIIbB3AUTEOPTraHU3MAa0TaAKTUBHBIX (POPMKHCIOPOIA.

02.04

29.

CrpoennenpoToHHOMA TDa3bIMBEPOSTHBIEMEXAHU3MBICHHTE?
aATO.

09.04

Tema 10.I'opmMoHBI M X POJIb B 00MEHE BeleCTB

30.

KHaCCI/I(l)I/IKa]_II/IHF OpMOHOB.MexaHHBMHGﬁCTBHHCTepOI/II[HBIXF
OpMOHOB.XapaKTepI/ICTI/IKa HHCYJIMHA,I'OpPMOHApOCTaA.

16.04

31.

CaxapHbliiiuabeTreroBu/ bl Punmsunr-
baxTopeiropMOHOBI [pUMEHEHUETOPMOHOBB MEIUITUHE U
CEIIbCKOMXO3SIMCTBE.

23.04

Tema 11. BzauMocBs13b U pery/isinusi 00MeHA BeleCTB.
I1po0/1eMbIOHOXMMHUYECKOITIKOJIOT M.

32,

OO6muenpe/1cTaBIeHUI0B3anMOCBI3H00MEHABEIIICCTBBKIICTKE.
[ToHATHEOKITFOUEBBIXMETA0OTUTAX.

07.05

33.

OCHOBHBICMCXaHI/ISMBIpGFYJ'IHI_[I/II/IO6MCH8,BCH_I€CTBBKJ'ICTK€.

14.05

34,

DKoJoro-
OMOXMMHYECKHUEB3aNMOICHCTBUACYYaCTHEMPA3TUIHBIXTPYIIIT
OpraHU3MOB:MHKPOOPTaHU3MOB,I'PUOOB, BBICIIIUX PACTCHHI K
UBOTHBIX.
AHTPONIOreHHBICONOAKTHBHBICBEIIIECTBAUIIPOOIEMBIXUMUYEC
KOTro3arpsi3sHeHUsI0Mochephl.

21.05




PecypcHoe odecnieuenne peaausanuu Iporpammer:
MarepuajibHO-TEXHHYECKOE:
- KaOunet xumuu
- IlepconanbHbIil KOMITBIOTEP, MOOMIIBHBIN KJ1acc [Clab
- I[IpoexTop
- IaTepakTBHAs 1O0CKa
- MynbTHMeTUHHBIE CPEACTBA
- Hudposas nmadoparopuss PASCO(3 miT.)
- YcTpolicTBa BhIBOJIa 3BYKOBOM MH(popMaIiuu
- YcTpolicTBa JJi1 py4HOIr'0 BBOJIa TEKCTOBOM MH(OPMAITUN Y MAHUITYJIMPOBAHUS
SKpaHHBIMU OOBEKTaMH - KJIABUATypPa YU MBIIIb.
- YcrpoiicTBa 111 3anucy (BBOJIa) BU3yaJIbHOM U 3BYKOBOM MH(GOpPMAaIlUU: CKaHED;
¢dboTtoanmapar; BuIAECOKaMmepa.
- Xumudeckas 1ad0opaTopusi ¢ peakKTUBaMHU U JJa00paTOPHBIM 000pyTIOBaHHEM (HA
15 yen.)
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