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1. IOSICHUTEJIbHAS 3ATINCKA

[Iporpamma yue6HOTro npeamera «buosnorus» pazpadoTaHa Ha OCHOBE:

— (bemepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIHLHOTO CTaHaApTa CpeHero odiero oopazoBanus (za-
nee - ®I'OC CO0);

— TPUMEPHON OCHOBHOW 0Opa3oBaTEIbHOM MpOrpaMMbl cpemHero oodmiero oopasosanus (maiee - [10-
OI1 COO0);

— (bemepaIbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAApTa CPEAHETO MTPO(PECCHOHATEHOTO 00-
pazoBanus (manee - DI'OC CIIO)

35.02.20 TexHoJsorus pou3BOJCTBA, IEPBUYHON NIepepabOTKU U XPaHEHUSI CETbCKOXO03SICT-
BEHHOM MPOAYKIIUU
— npuMepHOi paboueil mporpamMMmel 0011€00pa3oBaTebHOrO yueOHoro npeamera «buoiorus» mno ecre-
CTBEHHO-Hay4YHOMY NPOUIIIO;
— y4eOHOro IuUIaHa
no cneyuanrbHoCmu
35.02.20 TexHosorus MpoU3BOJICTBA, NMEPBUYHON MEPepadOTKH M XPaHEHHs CEIbCKOXO3SHCT-
BEHHOM MPOAYKIIUU

— pabouelt mporpaMMbl BOCIIUTAHUS
no cneyuanrbHoCmu
35.02.20 TexHosorust MpoOU3BOJCTBA, NMEPBUYHON MEPepadOTKH M XPaHEHHs CEIbCKOXO3SHCT-
BEHHOM MPOAYKIIUU

Paboyas mporpamma yuebHOTO TIpenMeTa pa3padoTaHa B COOTBETCTBUU ¢ KoHIenuei npemnoaaBanust

001eo0pa3oBaTeIbHBIX AUCIUILIHH C YYETOM MPOPEeCcCHOHATFHON HAPABIEHHOCTH IPOTPAaMM CPETHETO

npodeccuoHaNIBHOTO 00pa30BaHMsl, peaTu3yeMbIX Ha Oa3e OCHOBHOTO 00Iero oopa3oBaHus, yTBEPKICH-

HOH pacnopsbkeHreM Munuctepersa npocsenieHust Poccuiickoit denepanuu ot 30.04.2021 Ne P-98, na

OCHOBAHMH THCHhMa JlemapTaMeHTa ToCyIapCTBEHHOH MOJMTHKH B chepe cpeHero npohecCHoHaIbHOTO

obpasoBanus u npodeccuonanTbHOTO 00yUeHNsT MuHucTepcTBa npocsenieHus: Poccuiickoit @eaepanun

o1 30.08.2021 Ne 05-1136 «O HanpaBiaeHUH METOAUK NpenogaBanusy, [Ipukaza Ne 732 ot 12.08.2022 r.

«O BHeceHUHU U3MEHEHUN B (eiepasIbHbIN TOCYIapCTBEHHbII 00pa3oBaTelbHbIN CTaHAAPT CPEAHErO 00-

1iero oOpa3oBaHusl, yTBEpPKIEHHBIN npruka3oM MunucTtepcTBa oOpa3zoBaHus 1 Hayku Poccuiickoii ®ene-

paruu oT 17 mast 2012 1. Ne 413»

Coneprxanne pabodeit mporpaMMel 1o mpeamety «bruonorus» pazpaboTaHo Ha OCHOBE:

— cuHXpoHu3auuu oodpazosarenbHbIX pe3ynbTaTtoB @PI'OC COO (JIMYHOCTHBIX, MPEIMETHBIX, METaIIpe/I-
MeTHbIX) 1 PT'OC CIIO (OK, 1K) ¢ yyeToM npoduiabHON HapaBJIeHHOCTH MPOPECCUH CIIELIUATIBHO-
CTH;

— HHTETpalMd ¥ MPEEMCTBEHHOCTH COJEpXKaHHs Mo mpeamery «buojorus» u conmepkaHusi ydeOHBIX
TUCIUTLINH, TIpodeccrnonansubix Moayineit @I'OC CIIO.

1.1. MecTo yueOHOro npeaMeTa B CTPYKTYpPe OCHOBHOM 00pa30oBaTe/ibHOI NPOrpaMMbI:

VYueOuslii npeamet «buosiorus» usydaercs B 0011e00pa3oBaTeIbHOM IIUKIIE OCHOBHOM 00pa30BaTebHOM

MIPOrpaMMBbl CpeHEro npodeccuoHaibHoro oopazoBanus (naiee - OOII CIIO)

no cneyuanrbHoCmu
35.02.20 TexHosiorusi MPOU3BOJICTBA, NEPBUYHON MepepadOTKU M XpaHEHUs CEeIbCKOXO3AUCT-
BEHHOM MPOAYKIUU
Ha 0a3e OCHOBHOTO 00111ero 00pa30BaHus C MOJYICHUEM CPETHEr0 001Iero 00pa3oBaHuUs.

1.2. Heau u nu1anHupyeMble pe3yJibTAThl 0CBOEHHUS THCHHUIIJIMHBI:

1.2.1. Hean 001eo0pa3oBaTeibHOM TN CHUNTUHBI

Lenp n3ydenus aucuumuinHbl «bromorusy Ha 6a30BOM ypOBHE — OBJIAZICHHUE OOYUYAIOIMIMMHUCS 3HAHUSIMU

0 CTPYKTYPHO-(QYHKIIMOHAJIHHON OpraHW3alMy KUBBIX CUCTEM Pa3HOTO paHTa W NMpPUOOpETEHHE YMEHUH

WCTIOJb30BATh 3TH 3HAHUS JUISI TPAMOTHBIX JCHCTBUN B OTHOIIEHUH OOBEKTOB JKUBOM MPHUPOJIBI M PeIIe-

HUS Pa3IIMYHBIX KU3HEHHBIX TTPOOIIEM.

JlocTIbKeHHe TeNTd N3Y4eHHs TUCIUIUTIHBI «broorus» Ha 6a30BOM ypoBHE 00ECTIEUMBACTCS PEIICHHEM

CJIEYIOIIMX 3a/1a4:



OCBOEHHE 00Y4YaIOUIMMUCS CUCTEMbI 3HaHUIN 0 OMOJIOTrHYECKUX TEOPUSIX, YUEHUSIX, 3aKOHAX, 3aKOHO-
MEPHOCTSX, TUIIOTE3aX, MpaBUjax, CIyKalliux OCHOBOM i (GOpMUPOBAaHMS IPEACTABICHUI O ecTe-
CTBEHHO-HayYHOU KapTHHE MUPA, O METO/IaX HaAy4HOI'O [MO3HAHUS, CTPOCHUH, MHOI000pa3uu 1 0Co-
OEHHOCTSIX KUBbIX CUCTEM PAa3HOTO YPOBHS OpPraHU3alliH, BBITAIOUIUXCSA OTKPBITUSAX U COBPEMEHHBIX

HCCIICIOBAHUAX B OMOJIOTUH;

— (opmupoBaHue y 00yJarONIUXCs TO3HABATEIIbHBIX, HHTEIICKTYaIbHBIX
1 TBOPYECKHUX CIIOCOOHOCTEH B MpoIlecce aHaanu3a JaHHBIX O MYyTAX Pa3BUTHS B OMOJOTHH HAYYHBIX
B3IJISJI0B, UJIEW U MOJXO0I0B K U3YYEHHIO KUBBIX CUCTEM PAa3HOTO YPOBHS OPraHU3ALNU;

— CTaHOBJIEHHE y 00y4aIOImMXCsl 00IIeH KyIbTypbl, QYHKIIMOHATLHON TPAMOTHOCTH, PA3BUTHE YMEHUN
OOBSCHSTH M OLICHUBATH SIBJICHUS OKPY)KAIOIIETO MUPA )KMUBOU MPUPO/IbI HA OCHOBAHUH 3HAHUU U
OTIBITA, TIOJTYYCHHBIX TIPU U3yUYE€HUU OMOJIOTHH;

— (opmupoBaHue y 00yJarONMXCsi yMEHUH WLTIOCTPUPOBATH 3HAUCHUE OMOJIOTHYECKUX 3HAHUN B
MPAKTUYECKOU ACATEIbHOCTH YEJIOBEKA, PAa3BUTUH COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTHI U arpo-

OMOTEXHOJIOTHIA;

— BOCHHTaHHE YOSKJIEHHOCTH B BO3MOYKHOCTHU MO3HAHMSI YETIOBEKOM KUBOM IPHUPO/IbI, HEOOXO0UMO-
CTH OEpeKHOTO OTHOLIEHUS K HEl, COOMIOICHHS 3TUYECKUX HOPM IIPH NMPOBEAECHUN OHOJIOrMYECKUX

HCCIEIOBAaHNH;

— OCO3HaHHE LIEHHOCTU OMOJIOTUYECKUX 3HAHUH JJIS OBBIIICHUST YPOBHS SKOJOTUUECKOU KYIbTYpPHI,

TSt POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;
— TPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHI B IOBCEIHEBHOM KU3HU VISl OLIEHKH TIOCIICICTBUM

CBOEH JEATEIHHOCTH 10 OTHOIIEHUIO K OKPYXKAIOMIEH cpefie, COOCTBEHHOMY 3I0pPOBbIO, 000CHOBAHHE

1 coOIoIeHne Mep MPOPUITAKTUKH 3a00JICBAHHM.
1.2.2. [Inanupyemblie pe3yabTaThl 0CBOEHHUSI 00111e00pa30BaTEIbHOM TUCHHUILINHBI B COOTBETCTBHU
¢ ®I'OC CIIO u Ha ocaoBe PI'OC COO
Pesynbrarer 06yuenus o 6uonorun npencrasieHsl GI'OC COO Ha nByX ypoBHsX: 0a30BOM M yriyOsieH-
HoM. Oco0oe 3HaueHne JqUcUUIUIHA uMeeT pu popmupoBanuu 1 pazsutun OK u [1K.

Kox 1 HauMeHoBaHue
(popmupyembIx KoOMIIe-
TEeHINIH

HHaHpreMbIe PeE3yJabTaThl OCBOCHUA TUCHUILIUHBI

Oomme

)Incunrmnnapnble

OK 01. Bsibupats cro-
coOBI pemieHHus 3aaady
poeCCHOHATBLHOMN JTesl-
TENBHOCTH MIPUMEHU-
TEIBHO

K PAasIMYHBIM KOHTEK-
cTam

JIn4HOCTHBIC Pe3yNbTaThl JOJDKHBI OT-
paXkaTh B YACTH: TPYIOBOT'O BOCIIHTAHHS:
- TOTOBHOCTh K TPYAY, OCO3HAHHE IICH-
HOCTH MacTepCTBa, TPYJOIIO0HE;

- TOTOBHOCTh K aKTHBHOH JICATEIbHOCTH
TEXHOJIOTHUECKOM

U COIMAIBHOW HANpPaBICHHOCTH, CIIO-
COOHOCTh WHHUIIMHPOBATH, MIAHUPOBATH
U CaMOCTOSTENBHO BBIMOJIHATh TaKYHO
JeATETBHOCTS;

- HHTEpPEC K PasIu4HBIM chepam Mpo-
(beccroHambHOMN MeATETBHOCTH.
MeranpenqMeTHbIe PE3YIbTaThl TOMKHBI
OTpaxars:

ORnajieHrie yHUBEPCAJIbHBIMU Y4eOHBI-
MU M03HABATENbHBIMU JCHCTBUAMH:

a) 0a30BbIC JIOTHYCCKHE JCHCTRUS:

- CaMOCTOATENIFHO (OPMYITHUPOBATH M
aKTyaJH3UpOBaTh MPoOIieMy, paccMmart-
pHBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIA TpH-
3HAK WJIM OCHOBaHUS U CpPaBHEHHS,
KJaccu(UKAIIH U 0000IICHHS;

- OMpEeNeNsITh e ASSTENbHOCTH, 3a/1a-

I1P6 1. ChopMupoBaHHOCTH 3HAHUI O MECTE M POJIU OHOJIO-
THH

B CHCTEME Hay4YHOTO 3HaHUs; (YHKIMOHAIBHONW IPaMOTHOCTH
YeJIoBeKa ISl PEIICHUS! )KU3HEHHBIX MPOOIIeM.

I1P6 2. ChopMHPOBAaHHOCTH YMEHUSI PACKPBIBATh COACPIKAHHUE
OCHOBOITOJIATAIOIINX OHOJIOTHYECKUX TEPMHUHOB M TOHSTHH:
KHM3Hb, KJIETKA, TKaHb, OpraH, OPraHU3M, BHJ, NOMYJSIHS,
9KOCHCTEMa, OWOIleHO3, Ouocdepa; merabonusm (oOMeH Be-
LIECTB

U TIpEBpaIleHUe YHEPTHH), TOMEocTa3 (caMoperyJsinus), ouo-
CHHTE3 Oellka, CTPYKTypHas OpraHH3alusl JKHBBIX CHCTEM,
JIUCKPETHOCTD, CaMOPETYJISIIHUs, CaMOBOCIPOHM3BEICHUE (pe-
MIPOAYKIMS), HACIEACTBEHHOCTh, N3MEHYMBOCTh, SHEPTO3aBH-
CHUMOCTB, POCT M Pa3BHUTHE, YPOBHEBAs OPraHU3aIIHSL.

I1P6 3. ChopMHPOBAaHHOCTH YMEHUS PACKPBIBATh COACPIKAHHUE
OCHOBOITOJIATAIOIINX OMOJIOTHYECKUX TEOPUH W THUIOTE3: Kie-
TOYHOM, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOLIMOHHOMN, MPO-
UCXOXKJICHHUS )KU3HH U YEIJIOBEKA.

I1P6 4. ChopMUpOBAaHHOCTH YMEHHSI PAaCKpPBHIBATh OCHOBOIIO-
Jararomye OWOJIorMYecKue 3aKoHbl U 3akoHoMepHocTH (I
Mengens, T. Mopranma, H.W. BasumoBa, 3. TIekkens,
®. Mromnepa, K. bapa), rpanutipl ux npuMEHUMOCTH K KUBBIM
cHCTeMaM.

I1P6 5. IlpuoOpeTeHue omnpITa MPUMEHEHHsT OCHOBHBIX METO-




BaTh MapaMeTPhI
U KPUTEPUU UX JOCTHIKEHUS,

- BBIABJISTH 3aKOHOMEPHOCTH U MPOTH-
BOpEUHsI

B PaCCMATPUBAEMBIX SBIICHUSAX;

- BHOCUTb KOPPEKTUBHI B JEATEIHHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LIEJISAM, OLEHUBATH PUCKH IIOCIEICTBUI
JIEATEIbHOCTH;

0) 0a30BBIC HUCCICIOBATEIBCKUE JCHUCT-
BUS:

- BIajgeTh  HaBBIKAMH
HCCIIEI0BATENbCKOM

U TPOEKTHOM NESITENbHOCTH, HABBIKAMHU
paspetieHus mpoodiem;

- BBIIBJIATH [PUYUHHO-CIIEICTBEHHBIE
CBSI3U

U aKTyaJlu3UpOBaTh 3aiady, BBIABHUIATh
THUTIOTE3Y

€e pelIeHNs], HaAXOAUTh ApPryMEHTHI IS
JIOKA3aTeIbCTBA CBOMX  YTBEPIKICHHIA,
3a[aBaTh MapaMeTpbl U KPUTEPUH pellie-
HUS;

- aHAJU3UPOBATh IIONYyYEHHBIE B XOE
pELIeHus 3a1aud Pe3yabTaThl, KPUTHYE-
CKH OIIEHHBATh WX JOCTOBEPHOCTD, IPO-
THO3MPOBATh W3MEHEHHE B HOBBIX YCJIO-
BUSX;

pa3pabarbiBaTh IUIaH pelieHust mpobiie-
MBI C YYETOM aHaIM3a MMEIOIIUXCS Ma-
TEpUAJIbHBIX U HEMATEPUATIBHBIX PECYp-
COB;

-- YMETh MEPEHOCUTH 3HAHUS B [TO3HABA-
TENBHYIO

U TOPaKTHYECKYIO OONacTH >KU3HEHes-
TENBHOCTH;

- YMETh MHTETPHUPOBATH 3HAHUSA W3 pas-
HBIX MPEJIMETHBIX 00J1acTei;

- BBIJIBUTaTh HOBBIE HIEHW, TpPeiaraTh
OPHUIMHAIBHBIE TOAX OBl M PEIIECHHS

y4eOHO-

JIOB HAYYHOT'O TIO3HAHUS, HCITOJIb3YEMBIX B OMOJIOTHH: HAOIFO-
JICHUSI

W OITMCAHUS JKUBBIX CHUCTEM, MPOILIECCOB U SIBIICHHUH; OpraHH-
3alMM M TIPOBENEHUS] OMOJIOTMYECKOr0 SKCIEPHUMEHTa, BbI-
JIBIDKEHUS] THIIOTE3, BBISIBJICHUSI 3aBUCHMOCTH MEXIY HCCIe-
JlyeMBIMH BEJTMYUHAMH, OOBSCHEHHsI TOJYYSHHBIX Pe3yJbTa-
TOB

U (OpMYITHPOBAHUS BBHIBOJOB C HCIONB30BAHUEM HAYYHBIX
TIOHATHM, TEOPUI U 3aKOHOB.

I1P6 6. ChopMUPOBAaHHOCTh YMCHHUS BBIACIATH CYIICCTBEH-
HBIE TPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT; OA-
HOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, BHJOB, OWO-
T€OLIEHO30B M DKOCHCTEM; OCOOEHHOCTH MPOILECCOB OOMEHa
BEIIECTB M TPEBpAILEHUS] SHEPTUH B KIIETKE, ()OTOCHHTE3A,
TUIACTUYECKOTO M OJHEPreTHYeckoro oOMeHa, XEMOCHHTE3a,
MUTO03a, Mei{03a, OIJIOI0TBOPEHNS], Pa3BUTHS U Pa3MHOXKEHNS,
WHIMBHYaJILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHes3a), OOpb-
ObI 3a CyIIECTBOBaHHE, €CTECTBEHHOr0 0TOOpa, BHA000pa3o-
BaHUs, IPHUCIOCOOJICHHOCTH OPraHW3MOB K Cpeiie OOMTaHus,
BJIMSIHUSL KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI€HHBIX M3MEHe-
HUH

B DKOCHCTEMAX CBOEH MECTHOCTH,

KpPYroBOpOTa BELIECTB M IpeBpallleHne SHeprun B Ouocdepe.
I1P6 7. ChopMHPOBaHHOCTH YMEHUS PUMEHSTD IOJIy4EHHBIE
3HAHMS Ul OOBSICHEHUS! OMOJIOTMYECKUX IPOIIECCOB U SIBJIE-
HUMH, JUISl IPUHSITUS NPAKTHYECKUX PEIIeHUH B TOBCEIHEBHON
KHU3HU

C 1enbio obecrieyeHnst 6€30MacHOCTH CBOETO 3/I0POBBS U 3]10-
POBBSI OKPY)KaIOIINX JIFOJIEH, COOJI0AEeH s 3/10pOBOro o0pasa
JKM3HU, HOPM TPaMOTHOTO ITOBEACHUS B OKPYKAlOIIEH MpH-
POIHOM cpene; MOHUMaHWE HEOOXOAUMOCTH HCIOIb30BAHUSL
JIOCTHYKEHUH COBPEMEHHOH OMONIOrMU W OMOTEXHOJOTHH st
palrOHAILHOTO PUPOIONIOIB30BAHUSI.

I1P6 8. ChopMUPOBAaHHOCTH YMECHHUS peliaTh OHOJOTHYSCKUE
3aJ1auy, COCTaBJISATh TCHOTHUITNYECKHE CXEMbI CKPEIINBAHHS
JUIS Pa3HBIX THIIOB HACJIEJOBAHMS IIPU3HAKOB Yy OPraHU3MOB,
COCTaBJISITH CXEMBI IIEPEHOCa BEIIECTB M SHEPTHU B SKOCHCTE-
Max (Lerny MUTaHusl, TUIIEBbIe CETH).

I1P6 9. ChopMUPOBAaHHOCTh YMEHHNA KPUTUYCCKU OIICHUBATH
nHpopManuio OHOIOTHYECKOTO COMAEpIKaHHS, BKIFOYAIONIYIO
TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHHKOB (CpeacTBa
MaccoBoi HH(OpMaNWK, HAYYHO-NOMYJSPHBIE MaTEepPHAJbI);
WHTEPIPETHPOBATh ITUYECKHE ACTIEKTHl COBPEMEHHBIX HCCIIe-
JIOBAaHUH B OMOJIOTMH, MeIUIUHE, OMOTEXHOJIOTHH; paccMart-
pHUBaTh INI00aJIbHBIE HKOIOTHYECKHE MPOOIEMbl COBPEMEHHO-
cTH, (HOPMHUPOBATH IO OTHOUICHUIO K HUM COOCTBEHHYIO MO-
3HIHIO.

I1P6 10. CdopmMHupoBaHHOCTH YMEHWH CO37aBaTh COOCTBEH-
HbIE TUCbMEHHBIE W YCTHBIE COOOIIEHUSI HA OCHOBE OHMOJIOTH-
YyecKkod MH(pOpMalMU U3 HECKOJIBKUX MCTOYHUKOB, IPaMOTHO
WCIIOJIb30BaTh MTOHSITUHHBIN annapat OHOIOTHU

OK 02. Mcnons3oBath
COBPEMEHHBIE CPECTBA
MOMCKa, aHaJIH3a

U MHTEPIPETAIUU HH-
(dopmaryn

1 MHGOPMAIMOHHBIE
TEXHOJIOTUH IS BBITIOJI-
HEHHS 3a1a4 mpodec-
CHOHAJIbHOM JIesATEIBHO-
cTH

JIMuHOCTHBIE pe3yabTAThI IOJDKHBI OT-
paxkaTb B YaCTH: IEHHOCTH HAYyYHOTO
MIO3HAHMUSI:

-c(hopMUPOBAHHOCTE ~ MHUPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKH U OOIIECTBEH-
HOM MPaKTUKH, OCHOBAHHOT'O Ha THAJIOTe
KYJBTYP, CHOCOOCTBYIOIIEIO OCO3HAHHUIO
CBOETO MecTa
B ITOJIUKYJIBTYPHOM MHDE.
MertamnpeaMeTHbIe Pe3yJIbTaThl OKHBI
OTpa’kaTh:

I1P6 1. ChopMupOBaHHOCTH 3HAHUI O MECTE M POJIU OHOJIO-
TMU B CHCTEME HAy4YHOrO 3HaHWS; (QYHKIMOHAJIHHOW IPaMoT-
HOCTH YeJIOBEKa ISl pelIeH s KU3HEHHBIX MPo0IIeM.

I1P6 7. ChopMHUPOBaHHOCTH YMEHUS PUMEHSTD IOJIy4EHHBIE
3HAHMS Ul OOBSICHEHUS! OMOJIOTMYECKUX IPOIIECCOB U SIBJIE-
HUMH, JUIS1 OPUHSTUS NPAKTHYECKUX PEIICHUH B MOBCEIHEBHON
KHU3HU

C Henbio obecrieueHnst 6€30MacHOCTH CBOETO 3/I0POBBS U 3]10-
POBBSI OKPY)KaIOIINX JIFOJIEH, COOJI0IEH s 3/10pOBOro 00pasa
JKM3HU, HOPM TPaMOTHOTO ITOBEACHUS B OKPYKAIOIIEH MpH-
POIHOM cpene; MOHUMaHWE HEOOXOAMMOCTH HCIOIb30BAHUS
JIOCTHKEHUH COBPEMEHHOH OMOJIOrMU M OMOTEXHOJOTHH st




OgnajieHrie yHUBEPCAJIbHBIMU Yy4eOHBI-
MU M03HABATENbHBIMU JCHCTBUAMH:

B) pabora ¢ uH(pOpMAaIe:

- BJIAJCTh HABBHIKAMH TIOMYYCHHUSI HH-
¢dopmaryn

W3 KCTOYHHUKOB PasHbIX THIIOB, CaMo-
CTOSATETIBHO OCYIIECTBIATh IMOKCK, aHa-
3, CHCTEMAaTH3aLUIO
W UHTEpIpeTanuo WHOOpPMAIMH pas-
JIMYHBIX BUIOB U GOPM MPECTABICHHS;
- OIICHUBATH JIOCTOBEPHOCTbH, JICTHTHM-
HOCTh uHpopmaImy,
€e COOTBETCTBHE MPABOBBIM U MOpalb-
HO-3THYECKHM HOpMam

palrOHAILHOTO PUPOJONIOIB30BAHUSI.
I1P6 10. CdopmHupoBaHHOCTH YMEHWI CO37aBaTh COOCTBEH-
HbIE TUCbMEHHBIE M YCTHBIE COOOIIEHUS] HA OCHOBE OHMOJIOTH-
Yyeckol MH(pOpMalMU U3 HECKOJIBKHX MCTOYHUKOB, IPaMOTHO
UCIIOJIb30BaTh MOHITUHHBIN anmnapat OHOIOrHu

OK 04. DddexruBHo
B3aUMOJCHCTBOBATh U
paborath

B KOJIJICKTUBE

M KOMaHe

JIn4HOCTHBIE PE3yNbTaTHl JIOJKHBI OT-
paxxaTb B 4YacTH: LEHHOCTH HAay4HOI'O
TO3HAHMS: OCO3HAHHE IIEHHOCTH Hayd-
HOHM NesTENbHOCTH, TOTOBHOCTH OCYIIIe-
CTBJISITH IIPOCKTHYIO W HCCIIEAO0BATEINb-
CKYIO JICITEIBHOCTh HHIUBUIYAJIbHO U B
rpyIme.

MeranpeaMeTHble Pe3yJabTaThl JTOKHBI
OTpa)xkarsb:

OBnajseHHe YHUBEPCAIBLHBIMH KOMMY-
HUKATHUBHBIMH JICHCTBUSIMU:

0) coBMeCTHAs ICATEIBLHOCTb:

- IOHUMATbh M KCIOJIB30BaTh MIPEUMYIIIe-
CTBa KOMaHHOMN

Y MHIUBUIYyaTbHOM padoThI;

- TPUHUMATH 1M COBMECTHOW Jes-
TENBHOCTH, OPTraHU30BBIBATH U KOOP.IHU-
HUPOBATh JCUCTBUSL

M0 €€ JOCTIKECHHUIO: COCTaBJIATh IUIaH
JIeCcTBUH, pacnpenensTs POIU C yI4ETOM
MHEHUH YYaCTHHUKOB OOCYXIaTh pe3yib-
TaThl COBMECTHOM pabOoTHI

I1P6 5. [IpuoOpereHue ombiTa MPUMEHEHUS OCHOBHBIX METO-
JIOB HAYYHOT'O TIO3HAHUS, HCITOJIb3YEMBIX B OMOJIOTHH: HAOIFO-
JICHUs] U ONMCAHUs JKUBBIX CHCTEM, IPOLIECCOB M SIBIICHHIA;
OpraHM3alliy U TPOBEACHUsS OHUOIOTHYECKOTO SKCIEPUMEHTA,
BBIJIBIDKEHUS] TUTIOTE3, BBIIBICHUS 3aBUCHMOCTH MEXIY HC-
CJIe/lyeMBbIMU BEJIMUMHAMH, OOBSICHEHHS MTOJyYEHHBIX PE3YIlb-
TaTOB

U (QOpMYITHPOBAHUS BBHIBOJOB C HCIOJNB30BAHUEM HAYYHBIX
TIOHATHM, TEOPUI U 3aKOHOB

OK 07. CogeiicTBOBaThH
COXPAaHEHHIO OKPYXKaro-
el cpeanl, pecypcocoe-
PEKEHUIO,  NPUMEHSTH
3HaHUA

00 M3MEHEHUHW KIIMMATa,
MPUHIUIBL GEPEKITUBOTO
MIPOM3BOACTBA,  APPek-
THUBHO J€WCTBOBATE

B UYPE3BBIYAMHBEIX CHUTYya-
LUSX

JIMuHOCTHBIE Pe3yIbTAThI IOJDKHBI OT-
pakaTh B YaCTH: IKOJIOTMYECKOrO BOC-
MMUTAHUA: - CPOPMHUPOBAHHOCTH 3KOJIO-
THYECKOW KYJIBTYphI, IOHUMAaHUE BIIUSA-
HUS  COLMAIBHO-DKOHOMHYECKUX IIPO-
IIECCOB Ha COCTOSIHUE TIPUPOTHON

U COIMAILHOU CpeJbl, OCO3HAHHE TJIO-
0ambHOrO  XapakTepa HSKOJOTHYECKHX
pooJIeM;

- IJIAHUPOBAHUE M OCYILECTBIICHUE JCH-
CTBHUI B OKpYXaloIIeH cpele Ha OCHOBE
3HaHUS LIETeH YCTOMYMBOTO Pa3BUTHS
YEeJI0BEYECTBA;

- aKTHBHOC HEMPHATHC ICHCTBUH, MpH-
HOCSIIMX BPEI OKPYKAIOIICH Cpee;

- YMEHHE IPOTHO3MPOBATH HEOIATONPH-
STHBIE  DKOJIOTHYECKHE  ITOCIIENCTBUS
MPEANPUHIUMAEMBIX JICHCTBUHN, MPenoT-
BpallaTh UX;

- pacIIUpeHHE OIbITa ACITEIbHOCTH
9KOJIOTHYECKOW HATPABICHHOCTH.
MertamnpeaMeTHbIe Pe3yJIbTaThl OKHBI
OTpakaTh:

OBnajseHHe YHUBEPCAIBLHBIMH KOMMY-
HHAKATUBHLIMHU JIEHCTBHUIMU:

0) cOBMECTHAs ICATEIBLHOCTb:

- IOHUMATh M UCIIOJIB30BATh MPEUMYIIe-

I1P6 5. IIpuoOpereHue ombiTa MPUMEHEHUS OCHOBHBIX METO-
JIOB HAYYHOT'O TIO3HAHUS, HCITOJIb3YEMBIX B OHMOJIOTHH: HAOIIO-
JICHUSI

U OITMCAHUS JKUBBIX CHUCTEM, MPOLIECCOB U SIBIICHHUH; OpraHu-
3allMM ¥ TIPOBENEHUS] OMOJIOTMYECKOr0 SKCIEPHUMEHTa, BbI-
JIBIDKEHUS] THIIOTE3, BBISIBICHUSI 3aBHUCHMOCTH MEXIy HCCie-
JlyeMBIMH BEJIMYUHAMH, OOBSCHEHHsI TOJYUYSHHBIX Pe3yJbTa-
TOB

U (OpMYITHPOBAHUS BBHIBOJOB C HCIONB30BAHUEM HAYYHBIX
TIOHATHM, TEOPUI U 3aKOHOB.

I1P6 6. ChopMUPOBAaHHOCTh YMCHHUS BBIACIATH CYIICCTBEH-
HBIE TIPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT; OA-
HOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, BHIOB, OHO-
T€OIIEHO30B M DKOCHCTEM; OCOOEHHOCTH MPOILECCOB OOMEHa
BEIIECTB M TPEBpAILCHUS] SHEPTUH B KIIETKE, ()OTOCHHTE3A,
TUTACTUYECKOTO M OJHEPreTHYeckoro oOMeHa, XEMOCHHTE3a,
MUTO03a, Mei{03a, OIJIOI0TBOPEHNUS], Pa3BUTHS U Pa3MHOXKEHUS,
WHIMBHYaJILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHes3a), Oopb-
OBl

3a CyIECTBOBaHHE, €CTECTBEHHOro OTOOpa, BHI000pa3oBa-
HUS, TPHUCIOCOOJICHHOCTH OPraHM3MOB K cpele OOHWTaHWs,
BJIMSIHUSL KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI€HHBIX H3MEHe-
HUH

B DKOCHCTEMAX CBOEH MECTHOCTH,

KpPYroBOpOTa BELIECTB M IpeBpallleHne SHeprun B Ouocdepe.
I1P6 7. ChopMHUPOBaHHOCTH YMEHUS PUMEHSTD IOJIy4EHHBIE
3HAHMS JUIs OOBSICHEHUS! OMOJIOTMYECKUX IPOIIECCOB U sIBJIE-




CTBa KOMaHIHOU
Y MH/AUBUIyaJIbHON palboThl;

- TpPUHUMATH II€TM COBMECTHOW Jes-
TENbHOCTH, OPTraHU30BBIBATh U KOOPIU-
HUPOBATh JIeHCTBUA
[0 €€ JOCTWXEHHIO: COCTaBIATH ILIaH
JIeCcTBUH, pacnpenensTs POIU C yIYETOM
MHEHUH YYaCTHHUKOB OOCYXIaTh pe3yiib-
TaThl COBMECTHOM paboTHI

HUH, IS IPUHATHS MPAKTHYCCKUX PEIICHUN B TTOBCEIHECBHOM
KU3IHU

C Henbio obecrieyeHnst 6€30MacHOCTH CBOETO 3/I0POBBS U 3]10-
POBBSI OKPY)KaIOIINX JIFOJIEH, COOJI0AEH s 3/10pOBOro 00pasa
JKU3HH, HOPM TI'PaMOTHOTO TOBEICHHS B OKPY)KAoIICH Mpu-
POIHOHM cpefe; MOHUMaHWE HEOOXOAUMOCTH HCIOIh30BAHUSL
JIOCTYDKCHUM COBPEMCHHOW OMOJIOTHM W OMOTEXHOJOTHM IS
PAIMOHATIEHOTO MPHPOIOMOIE30BAHUS

[IK 1.6. ®opmupoBath

MIEPBUYHYIO OTYETHOCTh
10 pe3ynbTaTaM BBINOJI-
HeHus paboT, B TOM YHC-
JIE B JJICKTPOHHOM BUJIE.

—  IloaroroBku oTY€THON JOKYMEHTA-
105071

ITonb30BaThCs CHEUATBHBIM IPOrPAMMHBIM ObOecTeye-
HHEM, B TOM YHUCJIE MOOUILHBIMH MIPUITIOKEHUSAMH, TPH
(hOpPMHUPOBAHUM TIEPBUYHOM OTUETHOCTH TI0 BHITOJTHEHHIO
OJICBBIX PadoT

IIK 2.6. ®opmupoBaTh
MIEPBUYHYIO OTYETHOCTH
10 COJEPKAHUIO U pa3-
BEJICHUIO CEJIbCKOX035TH-
CTBEHHBIX )KUBOTHBIX,
YyUeTy MPOIYKIIUH JKU-
BOTHOBOJICTBa, B TOM
YHCJIe B AIEKTPOHHOM
BUJIE.

—  IloaroroBku oTYETHON JOKYMEHTA-
105071

(I)OpMI/IpOBaTI) TNIEPBUYHYIO OTUCTHOCTD 110 pE3YyJIbTaTaM
BBITIOJTHCHUA pa60T B o0acTu COACpIKaHUA U pa3BCACHUA
CEIIbCKOX03SIHCTBEHHBIX JKUBOTHBIX, B TOM YHCJIC B JJICK-
TPOHHOM BHJC

3anoaHITh NEPBUYHYIO JOKYMCHTAIIHUIO 10 YUCTY BbIXO-
Jia IPOAYKIIUU J)KUBOTHOBOACTBA, IO YYCTY IPHUPOCTaA KHU-
BOM MaccChbI, 10 YUCTY BbIXOa MPHUILIOJa, B TOM YUCJIC B
OJICKTPOHHOM BUC

HOCTI/I)KCHI/IG eI U3YyUYCHUS JUCHUITIIMHBI «buonorus» Ha 0a30BOM YPOBHE oOecreynBaeTcs PEIICHUCM

CICOAYIOIIUX 3a1a4:

— OCBOEHHE O0YYaIOIIMMUCS CUCTEMbI 3HAaHUI 0 OMOJIOrMYECKUX TEOPUSIX, YUCHUSIX,
— 3aKOHax, 3aKOHOMEPHOCTSX, TUIOTE3ax, IpaBUiIax, CIyXKalluX OCHOBOH Ji1sl (pOpMUPOBAHUS IIpEI-
CTaBJICHUN O €CTECTBEHHO-HAYYHOU KapTHHE MUPA, O METO/IaX Hay4YHOTO NO3HAHMSI, CTPOEHUH, MHO-

roo0pazuu U 0COOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO

— YPOBHS OpraHM3alliy, BbIIAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OHOJIOTHH;

— ¢opMupoBaHHE y 00Y4aIOIIKXCS TO3HABATENIbHBIX, HHTEIVIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHO-
CTeH B Ipoliecce aHaIK3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3TJISA0B, UAEH U MOJ-
XOJIOB K U3YYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUu;

— CTaHOBJIEHHE y 00yJaromuxcst 001en KyabTyphl, QYHKIIMOHATHLHON TPaMOTHOCTH, PA3BUTHE YMEHUM
OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUPA KUBOU MPUPObl HA OCHOBaHUH 3HAHUN U
OTIbITA, MOJIYYEHHBIX IIPU U3YYEHUU OMOJIOTUH;

— (¢opMupoBaHHE Y 00Y4aIOIKUXCS YMEHUN WILTIOCTPUPOBATH 3HaUEHHE OMOJIOTUYECKUX 3HAHUN B
MPAKTUYECKON JESITEIbHOCTH YeJIOBEKa, Pa3BUTUU COBPEMEHHBIX METUIIMHCKUX TEXHOJOTUH U ar-
POOHOTEXHOJIOTHIA;

— BOCHHTaHHE YOSKJIEHHOCTH B BO3MOXHOCTHU MO3HAHUSI YEIOBEKOM >KMBOM

—  TPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIOICHHS ITHYECKUX HOPM

— IIpU MPOBEJIECHUHU OUOJIOTMYECKUX UCCIIEI0BAHUM;

— OCO3HaHHUE LEHHOCTU OMOJIOTMUYECKUX 3HAHUH /1JIs OBBIIICHUS YPOBHS SKOJIOTHUYECKOM KYJIbTYpBI,
i GopMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

— TNpUMEHEHHE NPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEAHEBHON KU3HU
JUIS OLIEHKHU MOCTIEACTBUM CBOEH 1eATENIbHOCTH 10 OTHOIIEHUIO K OKpYXKalollel cpene,

— CcoOCTBEHHOMY 3/I0pOBBIO, 000CHOBAaHUE U COOIIIO/IEHNE Mep MPOoDUIaKTUKU 3a00J1€BaHU.




2. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI
2.1 O0beM AUCHMILIMHBI U BUAbI y4e0HOH padoThI

Buo yueonoii pavomur Oobvem ¢ uacax
O0beM 00pa3zoBaTeIbHOM NPOrpaMMbl TUCHMILIMHBI 144
em. u.:
TEOPETUUECKHUE 3aHATUA 88
MIPAKTUYECKUE 3aHATUS 32
abopaTOpHBIC 3aHATHUS 18
KOHTpPOJIbHBIE PaOOTHI 6
OcHoOBHOe coep:KaHue 102
IIpogeccuonaibLHO OPHEHTHPOBAHHOE CO/lePKAHUE 42
Ilpomesrrcymounasa ammecmayus (3k3amen)




2.2 TeMaTHYeCKHIi IJIaH U CoACpKaHuEe TUCIHUIIJIMHBI

Haumenosanue Cooeporcanue yueonozo mamepuana (0CHO8HOE U RPOPecCUOHATIBHO OPUESHMUPOBAHHOE), 1ADOpaAmopHble U O6vem | Popmupyemblre
pazoenos u mem npaKmuyecKue 3aHamus, RPUKIAOHoi Mooyib (npu naiuyuu) yacog | Komnemenuuu
1 2 3 y

Ocnosnoe cooepicanue
Pazoen 1. Buonozus kaxk nayka 2 OK-01, OK-02,
Tema 1.1. Buo- | Codepicanue yuedonozo mamepuana 2 g’;{ 04, OK-07
no2usi 6 cucme- | buosnorust — Hayka o KuBoi npupoze. CBs3u OHoIOTHH ¢ 00IIEeCTBEHHBIMHU, TEXHUUECKUMH U JPYTUMH €CTECTBEH-
Me HayK HBIMU HayKamH, (puiocodueit, penmurueit, STUKON, SCTETUKOM 1 mipaBoM. Poiib 6uonorun B popMupoBaHuu coBpe-

MEHHOH Hay4yHOU KapTHHBI Mupa. CucTeMa OMOJIOTHYECKUX HayK.

MeToabl TO3HAHUS KUBOK MPUPObI (HaOIroIeHe, SKCIIEPUMEHT, ONTUCaHNE, U3MEPEHNE, KilacCu(PUKaUs, MOACTHU-

pOBaHKe, CTATUCTUYECKasi 00pabOTKa JaHHBIX)
Pazoen 2. JKuevte cucmemot u ux opzanuzayus 2 OK-01, OK-02,
Tema 2.1. O6- Cooeporcanue yuebnozo mamepuana 2 ?III(( 04, OK-07
was xapaxkme- JXKuBble cucreMbl (OMOCUCTEMBI) KaK MPEAMET U3yueHus: ouonoruu. OTInyue )KUBbIX CUCTEM OT HEOPraHUYECKOM
pucmuka HcusHu | mpupoel. CBOKWCTBA OMOCUCTEM H UX pa3HOOOpasue.

VYpoBHHU opraHu3anui OMOCUCTEM: MOJIEKYJIIPHO-T€HETUUECKUN, KJIETOUYHBINA, OPraHU3MEHHBIH, TOMYISIIMOHHO-

BUJIOBOI1, SKOCHCTEMHBIH (OMOTE0IIEHOTHYECKNH ), OroCchepHBIi
Pazoen 3 Xumuueckuii cocmas u cmpoenue Kiemxu 18 OK-01, OK-02,
Tema 3.1. Cooeporcanue yuebnozo mamepuana 2 ?III(( 04, OK-07
Xumuueckuu XUMHUYECKUI COCTaB KJIETKU. XUMHUYECKUE IEMEHTBI: MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHL. Bo1a 1 MUHEpaJIbHBIE Be-
cocmas knemxu. | mectBa. DyHKIMN BOJIbl 1 MUHEPAIBHBIX BellecTB B KieTke. [loqnepkanne ocMoTHueckoro d6anaHca
Booa Ilpakmuueckue 3anamusn 1
u munepanvhvie | IIpakmuueckas padoma Nel buonorudeckasi pojib MUHEPAJIBHBIX BELIECTB B 00E€CIICUEHUH KUZHECATENILHOCTH Op-
gewecmed raHU3MOB, NPOSIBIIEHUS JucOaTaHCca MUHEPAJIbHBIX JIEMEHTOB
Tema 3.2. Coneprxkanue yueOHOro MaTepuasa 8
buonozuuecku benku. CocTaB u cTpoeHne 6e1K0B. AMMHOKHCIOTEI — MOHOMEpBI OenkoB. HezamMeHuMble 1 3aMeHUMbIE aMUHOKHC-

BAICHBIE XUMU-
yeckue coeou-
HeHus

J0TBI. AMMHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPHI OEIIKOBO MOJIEKYIIBI (IEpBUYHASL, BTOPHYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYpa). XUMUYECKHEe CBOKCTBA OeNkoB. bronornueckue GpyHKINN OEIKOB.

®depmeHThI — Ononoruueckue karanuzaropel. CTpoeHne (pepMeHTa: aKTUBHBIN IIEHTP, CyOCTpaTHas CIeNU(UIHOCTD.
KodepmenTsl. Buramunsl. OTianunsi epMEeHTOB OT HEOPTaHUYECKUX KaTAIN3aTOPOB. YTIIEBOIbI: MOHOCAXapHUIbl
(rmroxo3a, pubo3a u fe30Kkcuprudo3a), Aucaxapuibl (caxaposa, JaKTo3a) U Mojucaxapu/ibl (Kpaxmal, TITUKOreH, 1e-
mrono3a). buonornueckue GyHkimu yriaeBoaoB. Jlunuael: Tpurmmnepuanl, Gochomumumapl, crepouasl. ['unpodunbHo-




ruzipodoOHbIe cBOlicTBa. bruonorndeckue ¢pyHkimu munuaos. CpaBHEHHE YTIIEBOIOB, OETTKOB M JIMIUAOB KaK UCTOY-
HUKOB DHEPIUU.

Hykneunossie kucnoter: JIHKu PHK. HykneoTuas — MoHOMEpHI HYKJIEHHOBBIX KHCHOT. Ctpoenue u ¢pynkuuu JJHK.
Crpoenne u pyakimn PHK. AT®: ctpoenue u GpyHKIMM

Jlabopamopnuie 3anamus 2
Ilpakmuueckasa paboma Nel (Ha Bb100p nipenionaBarensi) Onpenenenre ButamMuHa C B MPOAYyKTax MUTaHUS
niu OnpezeneHne HaTM4us Kpaxmaia B IPOAyKTax MUTaHUS.
Ilpakmuueckas paooma Ne 2 (Ha Be160p nipeniogaBatens) ['unpodunbHO-ruapooOHbIe CBOWCTBA JIUITHIOB
i V3yyeHne KaTaTMTHYECKOM akKTUBHOCTH ()ePMEHTOB (Ha MPHMEpe aMUIIa3hl TN KaTaasbl)
Tema 3.3. Cooeporcanue yuebnozo mamepuana 8
CmpyxkmypHo- [MuTonorus — Hayka o kieTke. Kietounas Teopust — mpuMep B3aUMOACHCTBHS UeH 1 (GaKTOB B HAYYHOM ITO3HAHHH.
@yHKYyuOHAb- MeToabl H3y4eHUs KIETKH.
HAs Op2aHU3a- Knerka kak nemnoctHas xwuBast cucreMa. OOIue npu3Haky KIETOK: 3aMKHYTast HapykHasi MemOpana, monekynsl JJHK
Yusi K1emox KaK TeHeTUYECKUH ammapar, CHCTeMa CHHTEe3a OefKa.
Tunsl KIETOK: 3yKapuoTHYECKas U pokapuoTHueckasi. OCOOEHHOCTH CTPOEHUSI MpoKaproTHIecKoi kineTku. Kite-
TOYHas cTeHka OakTepuil. CTpoeHue 2yKapuoTHYeCKOM KieTkh. OCHOBHBIE OTJIMYUS PACTUTEIILHOM, 5)KUBOTHOM 1
rpuOHOi KiteTKH. [I0BEpXHOCTHBIE CTPYKTYPBI KIIETOK— KJIETOYHAs CTEHKA, IIMKOKAIUKC, UX ¢pyHKiuu. [Inasmarnye-
cKasi MeMOpaHa, ee CBOWCTBa U ()yHKIIUH.
[uronnazma u ee opranounipl. OqHoMeMOpanHble opraHou il kietku: JIIC, annapat [N'onbaxu, mmzocomsl. [lonyas-
TOHOMHBIE OPTaHOM/Ibl KJIIETKH: MUTOXOHAPUH, MIacTusl. [IponcxoxaeHnne MUTOXOHIApUNA U tutactu. Bunel nina-
crun. HememOpaHHbIe OpraHOUIbI KJIETKH: pUOOCOMBI, KIIETOYHBIN IEHTp, IEHTPUOIN, PECHUYKH, )KTYTUKU. DyHK-
LMY OPTaHOUJOB KJIETKU. BKitoueHus.
Anpo — perynaropHslii HeHTp KiIeTKu. CTpoeHue siipa: siaepHast 000J0UKa, KapruoIljia3Ma, XpOMATHH, SIIPBILIKO.
XpoMocoMmsl. TpaHCIOPT BEIIECTB B KIIETKE
Jlabopamopnuie 3anamus 2
Jlabopamopnas paboma Ne3 (Ha BeIOOp TiperniogaBares) CTpoeHHE KIIETKU (pacTeHUs, )KUBOTHBIE, TPUOBI) U KJle-
TOYHBIE BKIIIOYEHUS (KpaxMaJl, KapOTHHOU/IbI, XJIOPOIUIACThI, XPOMOILIACTHI)
iy M3ydeHne cTpoeHns KIETOK pacTeHUM, dKUBOTHBIX U OaKTepUil 0]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapa-
Tax U UX OINHCAHHE.
Jlabopamopnan paboma Ne4 ITponuiaeMmoctb MeMOpaHsbl (TJ1a3MOJIU3, ACTIA3MOJIN3)
Pazoen 4. ’Kuznedeamenvnocms Kiemxu 10 OK-01, OK-02,
Tema 4.1. Cooeporcanue yuebnozo mamepuana 4 ?III(( 04, OK-07

Obmen sewecms
u npespaujeHue

OOMeH BemIecTB, WM MeTa00JIN3M. ACCUMIUIAINS (TUTACTUICCKUI OOMEH) U TUCCUMUIIAIHS (SHEPTEeTHYECKUI 00-
MEH) — JIB€ CTOPOHBI €JMHOTO Mpoliecca MeTabosm3ma. PoJib 3aKOHOB COXpaHEHUSs BEIIECTBA U SHEPTUU B IOHUMAHHUU




9Hepeuu MeTtabou3ma. Turbsl oOMeHa BemecTB: aBTOTPO(HEIN U reTepoTpodHBINA. Poib epMEHTOB B 0OMEHE BEIIECTB U TIpe-
8 Klemke BpAIllEHUH SHEPTUH B KIIETKE.

dorocunTtes. CBeToBas u TeMHOBas (a3wl hoTocuuTe3a. Peakiiuu potocuuTe3a. d(hekTHBHOCTL POoTOCUHTE3a. 3HA-

yeHue (poToCHHTE3a IS KU3HHU Ha 3emute. BimsiHue ycnoBwuii cpepl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIIIEHUS €70

IIPOJIYKTUBHOCTHU y KYJIbTYPHBIX pacTeHUN. XE€MOCHHTE3. X EMOCUHTE3UPYIOIIHNE OaKkTepun. 3HAaUEHUE XEMOCHHTE3a

JUIS )KU3HU Ha 3eMiie.

DHepreTudeckuii 0OMeH B KieTke. Paciienyienue BemecTs, BbIJICICHUE U aKKyMYJIMPOBaHUE SHEPTUU B KIIETKE. JTa-

IIbl 3HEpreTudyeckoro ooMeHa. I'nukonus. bpoxkenue u ero Buasl. KruciaopoaHoe okucinenue, Wiy KJI€TOYHOE JblXa-

uue. OxucnurensHoe hochoprmpoBanre. DPPEKTHBHOCTH SHEPTETHISCKOTO 0OMEHa
Tema 4.2. Cooeporcanue yuebnozo mamepuana 2
Buocunmes 6en- | Peakuuu MatpudHoro cuHTe3a. ['enernueckas napopmanus u JJHK. Peannzanus renerndeckoii napopmanuu B
Ka kietke. ['eneTnueckuii ko u ero coiictea. Tpanckpunuus — marpuunbiii cuate3 PHK. Tpancnsuus — 6uocunres

6enka. Dransl Tpancsauuu. Koguposanue amuHokucnoT. Posie pubocom B 6GuocuHTe3e 6enka

Ilpakmuueckue 3anamus 1

Ilpakmuueckaa paboma Ne2 Peniennie 3aa4d Ha onpeJielIeHUE NOCIIEIOBATEIHLHOCTH HYKICOTHIOB
Tema 4.3. Cooeporcanue yuebnozo mamepuana 2
Bupycut Hexnerounsie hopmbl sxu3HM — BUpYCHIL. McTopust oTkpbiTHs BupycoB (/. 1. BanoBckwit). OcOOEHHOCTH CTPOCHHUS

¥ )KM3HEHHOTO IMKJIa BUpYcoB. baktepuodaru. bone3nu pacTeHni, ’)KUBOTHBIX U Y€JIOBEKa, BBI3bIBAEMbIEC BUPYCAMHU.

Bupyc ummynoneduiura uenoseka (BUY) — Bo3oyaurens CITNU da. [Tpodunaktuka pacrpocTpaHeHUst BUPYCHBIX

3a00JIeBaHH
Konmponvnas paboma Ne 1 MonexynapHviii yposeHb 0peaHu3ayuu HCuso2o 2
Pazoen 5. Pazsmnosicenue u unousudyaivHoe pazeumue op2anuimos 20 OK-01, OK-02,
Tema 5.1. Cooeporcanue yuebnozo mamepuana 2 ?III(( 04, OK-07
Kusnennwiii KiteTouHbIit UK, WM )KU3HEHHBIH 1K KieTku. MHTepdasza u muto3. [Iponeccel, nporekaronue B nHTepdase. Pern-
YUKIL KIemKU nukanus — peakuus matpuuHoro cunte3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBINH Habop — kapuoTull. Jumnion-

HBIN U TalIONIHBIN XpOMOCOMHBIE HaO0Opbl. XpomaTuibl. L{uTomornueckue 0CHOBBI pa3MHOKEHUS M MHIMBUTyallb-

HOT'O pa3BUTHsI OpraHu3MoB. [lenenue knetku — muto3. Ctaanu Mutosa. [Ipoiecchl, mponcxoasiiye Ha pa3HbIX CTa-

X MuTo3a. bruonornyeckuii cmbic MuTo3a. [lporpaMmmupyemMast THOEINb KIETKH - aronTo3
Tema 5.2. Cooeporcanue yuebnozo mamepuana 4
Dopmwl pasz- ®opMBbl pa3MHOKEHHUSI OPraHU3MOB: 0eCIoJIoe U NoJI0Boe. Bubl 6ecrionoro pa3sMHOKEHUS: A€JICHUE HaJJBOE U NOY-
MHOJICEeHUs, OpP- | KOBAHUE OJTHO U MHOTOKJIETOUYHBIX, CIOPOOOPAa30BaHKE, BET€TaTUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KJIIOHUPOBAaHUE
2aHU3MO8 OpPraHU3MOB, €r0 3HAYEHUE JUIS CEJIEKIUH.

[TonoBoe pazMHOXKEHHE, €r0 OTIIMUUsA 0T Oecrionoro. Meios. Cragun meiioza. IIporneccsl, Ipoucxoasaiime Ha CTaIusax
Meno3a. [loBenenne xpoMocom B Mero3e. Kpoccunrosep. buonorndeckuid CMbICI M 3Ha4eHUE Mero3a. I'amerorenes




— po1iecc 00pa30BaHuUs NOJOBBIX KJIETOK y KUBOTHBIX. [10JI0BBIE XKene3bl: CEMEHHUKH U AMYHUKHA. OOpazoBaHue U
pa3BUTHE TIOJIOBBIX KJIETOK — FaMeT (CIepMaTo30u, SUIEKIeTKa) — cliepMaToreHe3 u ooreHes. OcoOeHHOCTH CTpoe-
HUS SIMIEKIIETOK U criepmaro3onaoB. Omnonoreoperne. [lapTenorenes

Tema 5.3.
HUnousuoyans-
Hoe pazeumue
Op2aHU3MO8

Cooeporcanue yuednozo mamepuana

WupuBuayansHoe pa3BuTHE (OHTOTeHEe3). DMOpHOHATBHOE pa3BuTHE (AMOpHOTeHe3). DTanbl SMOPHOHAIBLHOTO pas3-
BUTHS Y TO3BOHOYHBIX )KMBOTHBIX: JJPOOJICHNE, racTpyisnus, opraHorenes. [locramOpronansHoe pazsutue. TUmsl
MOCT3MOPHOHAIBHOTO PAa3BUTHSL: TIPAMOE, HE IPsIMOE (JIMUMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (ak-
TOPBI, CIIOCOOHBIE BBI3bIBATh BPOK/I€HHBIE ypoacTBa. PocT 1 pa3BuTHe pacTeHHil. OHTOreHe3 IIBETKOBOTO PACTEHUS:
CTPOEHHUE CEMEHU, CTAJIUU PA3BUTHS

Tema 5.4.
Ocobennocmu
cmpoenus

U pazeumusi
MAKpOOp2aHU3-
Mma

Ilpogheccuonanvno opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20 MOOY)

Bapuant 1. Tkanu pactenuii. CTpoeHre OpraHoB pacTUTENIBHOTO OpraHu3Ma, UX poJib U CBsA3b Mexay coOoil. XKuzne-
JEeSITEIbHOCTh PACTUTEIBLHOTO OpraHu3Ma. Poct u pazButue pacteHus. Y cinoBus npopacranus cemsH. [loaroroska
CeMsIH K moceBy. PazButue npopocTkoB. BiusiHue GUTOropMOHOB Ha POCT pacTeHUs. POCTOBbIE IBIKEHUS paCTEHUM.
PazButne nobera uz nouku. Pazmuoxkenune pacrenuii u ero 3Hauenre. CemeHHoe (reHepaTUBHOE) Pa3MHOXKEHUE pac-
tenuit. [{BeTku u conperusi. Onbuienue. [lepexkpéctHoe onblieHNE (BETPOM, 5KMBOTHBIMH, BOJION) U CAMOOIIBUICHHE.
JIBoiiHOE omyI0I0TBOpEeHME. BereraruBHOe pa3sMHOXKEHNE IBETKOBBIX pACTEHUN B IIpHUpoe. BererarusHoe pa3mMHoO-
KEHHUE KYIbTYPHBIX paCTEHUH. X03HCTBEHHOE 3HAaYEHHE BET€TaTUBHOTO PA3MHOKEHMUSL.

Bapuant 2. Tkanu )xuBoTHbIX. CTpOEHHE OPraHOB U CUCTEM OPraHOB KUBOTHBIX. PYHKIIMOHAJIbHAS CHCTEMA Opra-
HOB. ['oMeocTa3 opranusma M ero noJiiepKaHue B IPOLIECCE )KU3HEAEATEIbHOCTH. 3HAUE€HNE POSBICHUSI pa3IpakH-
MOCTH U peryasuuu. IIponieccsl )xu3He e TeNbHOCTH )KUBOTHBIX. [IpuunHbI HapymeHuil pa3BuTHs opranuzmMoB Op-
TaHbl PENPOIYKINH, CTpoeHHe U GyHKIUU. WHGEKIN 1 uX npeaynpexIcHue.

Bapuant 3. Tkanu uenoBeka. CTpoeHHE OpraHOB U CUCTEM OPraHoB yesioBeka OyHKIMOHAIbHAsl CUCTEMA OPraHoB.
I'omeocTas opranusma u ero noJiep>KkaHue B MPOLECCE KUZHEEATEILHOCTH. 3HAUE€HUE MPOSIBICHUS Pa3IpakuMOCTH
u perynsuu. [Iponecchl )xu3HeNeATENbHOCTH UenoBeka. [IpuunHel HapyieHuil pa3Butus oprauu3mMoB Oprassl pe-
POAYKIMH, CTpoeHre 1 GpyHKuuu. PenponykruBHoe 310poBbe. HaciencrBenHble 001€3HH, UX TPUYHMHBL U TIPEay-
npexaenue. Mudexium, nepeaaronmecs MoJoBbIM MyTEM, X MPOQUIaKTHKA

10

Ilpakmuueckue 3anamus

Ilpakmuueckasn paboma Ne3 PazpaboTka MEHTaJIbHOM KapThl TKAHEW, OPraHOB U CUCTEM OPraHOB MaKpOOPTaHHU3MOB
(pactenusi, )KUBOTHBIE, YEJIOBEK) C KPAaTKOH XapaKTePUCTUKOM UX (DyHKIIUH.

Ilpakmuueckaa padoma Ne4 BupycHble 1 6akTepUalibHbIE 32a00JI€BaHUS MAaKpPOOPTaHU3MOB (UEJIOBEK, dKUBOTHBIE,
pacteHus ). DNUAEMUYECKUH (IMU300THUECKUH, AU UTOTHYECKUI) poriecc. OOIIMe MPUHITUIIBI HCTIOJIb30BAHMS JIe-
KapCTBEHHBIX BemecTB. OCOOEHHOCTH NPUMEHEHUS] aHTHOMOTHUKOB

Pazoen 6. Hacneocmeennocmo u usmeH4u80CHb OP2AHUZMOE

20

Tema 6.1.

\ Cooeporcanue yuebnozo mamepuana




3axonomepHo-
cmu Hacneoosa-
HUs

[Ipeamer u 3agaun reHeTUKH. PoJib IUTOIOrMU ¥ SMOPHOJIOTHH B CTAHOBJICHUH TeHETUKH. Bkiiaa poccuiickux u 3a-
PYOSXKHBIX YUCHBIX B Pa3BUTHE T€HETUKHA. MeTO bl TeHETUKU (THOPHIOIOTHYECKUM, ITUTOTCHETUICCKI, MOJIEKY-
JsipHO-TeHeTUuYeckuil). OCHOBHBIE TeHETUUECKHE MOHTHS. | eHeTnueckass CUMBOJIMKA, UCTIOJb3yeMasl B CXeMax
CKpELIUBAHU.

3aKOHOMEPHOCTH HACEAOBaHUs IPU3HAKOB, ycTaHoBIeHHBIE ['. Mennenem. MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH
eAMHO00pa3us ruOpuI0B epBoro NnokoJieHus. [IpaBuiio JTOMUHUPOBaHUA. 3aKOH paclIeIICHUsI MPU3HAKOB. [ unoTe-
3a 4ucTOTHI rameT. [losiHOe 1 HenoHOe ToMUHUpOBaHuUE. J(uruOpuaHoe ckpenmBanme. 3aKkoH He3aBUCUMOTO Haclie-
JOBaHWS MPU3HAKOB. [[UTOreHeTHYeCKUEe OCHOBBI JUTUOPUTHOTO CKpEIIUBaHUS. AHATU3UPYIOIIEe CKPEIUBaHNUE.
Hcnosib30BaHNe aHAIM3UPYIOIIETO CKPENTUBAHUS JIJIS OTIPEACTICHIUS TeHOTHITA OCOOH.

Ilpakmuueckue 3anamus

Ilpakmuueckasa padoma Ne5 Pemienue 3a7a4 Ha onpeieJICHUE BEPOSITHOCTH BO3SHUKHOBEHHS HACJIE/ICTBEHHBIX MPH-
3HAaKOB IIpHU MOHO-, IN-, HOJII/II‘I/I6pI/IZIHOM M aHAJIM3UPYIOIIEM CKPCIIMBAHUH, COCTABJICHUEC I'CHOTUITMYCCKUX CXCM
CKpelMBaHUsA

Tema 6.2. Cooeporcanue yuebnozo mamepuana
Cyennennoe na- | CuerjieHHO€E HaclIeA0BaHue Mpu3HakoB. Pabora T. Moprana 1o CIeruieHHOMY HacjieI0BaHuio reHoB. Hapymienue
cneoosanue CLIETJIEHUS TEHOB B PE3y/IbTaTe KPOCCUHIOBEPA. XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTH. [ eHeTUUEeCKue KapThl.
NPU3HAKO8 I'enernka nosia. XpoMOCOMHOE OTIpe/ieNIEHUE T0J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ 'OMOTaMeTHbIE U TeTepora-
METHBIE opranu3Mbl. HacienoBanue Npu3HakoB, CUETIIEHHBIX C I10JIOM
Ilpakmuueckue 3anamus
Ilpakmuueckasa padoma Ne6 Peunienue 3a7a4 Ha onpeieJICHUE BEPOSITHOCTH BO3SHUKHOBEHHS HACJIE/ICTBEHHBIX MPH-
3HAKOB MPH CIEIJICHHOM HACIEOBAaHUHU, COCTABIICHHE T€HOTUITUYECKUX CXEM CKpPEITMBAHUS
Tema 6.3. Cooeporcanue yuebnozo mamepuana
3axonomepHo- N3meHunBoCTh. BUibl N3MEHUNBOCTHU: HEHACIIEICTBEHHAS U HAacleACTBEHHAs. Posib cpeibl B HEHACIEICTBEHHOM U3-

cmu U3MeH4YUB0-
cmu

MEHYMBOCTHU. XapaKTEPUCTUKA MOTU(PUKAITMOHHON H3MEHYMBOCTH. BaprallmoHHBIN psl M BAPHALIMOHHASL KPUBAsL.
Hopwma peaxnmu npusnaka. KonmyecTBeHHbIE U KaUeCTBEHHbIE MPU3HAKH U MX HOpMa peakuuu. CBoiicTBa Moaugu-
KallMOHHOW M3MeHuYuBOCTU. HaciiencTBeHHast, WM reHoTUIn4YecKkasi i3MeHYMBOCTh. KoMOMHATHBHAS N3MEHUNBOCTb.
Meii03 1 10s10BO#1 npolecc — 0CHOBa KOMOMHATUBHONW M3MEHYMBOCTU. MyTallMOHHas M3MEeHUNBOCTh. Kitaccuguka-
L[1sl MyTallMii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpU4MHBI MyTaluii. MyrareHHsle (pakTopbl. 3aKOH Io-
MOJIOTMUECKUX PAZOB B HACJIEICTBEHHON U3MEHUYUBOCTH

H. H. BaBunosa

Ilpakmuueckue 3anamus

Ilpakmuueckasa paboma Ne7 Peunienue 3a7a4 Ha onpeieJICHUE BEPOSTHOCTH BO3SHUKHOBEHUS HACJIE/ICTBEHHBIX MPH-
3HAKOB IPH pa3JIMIHBIX TUITAX B3aPIMOI[€I>'ICTBHH TCHOB, COCTABJICHUC N'CHOTHUITMYCCKUX CXCM CKPCIIWBAHUSA

Tema 6.4.

Cooeporcanue yuebnozo mamepuana

OK-01, OK-02,
OK-04, OK-07
IIK...




Tenemuxa ueno-
gexa

I'eneruka degoBeka. KapI/IOTI/IH YCJIOBCKaA. OCHOBHI)IC METOAbI TCHCTUKHU YCIIOBCKA: FGHCEUIOFI/I‘-IGCKI/Iﬁ, 6HH3H€HOBBIﬁ,
LIUTOT€HETUYECKUM, OMOXUMHUYECKUI, MOJIEKYIsIpHO-TeHeTHYeCKUi. COBpEMEHHOE OIpe/Ie]IeHNE T€HOTUIIA: TI0OJTHO-
T€HOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBaHUE, B TOM uncie ¢ noMolibio [1I[P-ananu3za. Hacnencreennsie 3ab0:e-
BaHMS YeJIOBEKA: TeHHbIE 00JIe3HH, 00JIE3HU C HACIEICTBEHHOU MPEAPACIIONO0KEHHOCTHI0, XPOMOCOMHBIE 0OJIE3HH.
COMaTI/I‘-ICCKI/IC N TCHCPATUBHBIC MyTalluu. CTBOJIOBI)IG KIJICTKH. HpI/IHIlI/IHI)I 310pOBOro 06pa3a KHN3HHU, JTUAarHOCTHUKH,
npo(UITAKTUKY U JICYEHUS TEHETUIECKUX OoJie3He. Menko-reHeTHYecKoe KOHCYIbTUPOBaHNe. 3HAYCHUE ME/IH-
HHHCKOﬁ IFCHCTUKHU B IIPCAOTBPAICHUN

1 JICYUSHUH TeHETUYECKHUX 3a00JICBAaHUI YeJIOBEKa

Ipakmuueckue 3anamus 2
Ilpaxkmuueckasn paboma Ne8 CocTaBieHUE U aHAJIN3 POJOCIOBHBIX YEJIOBEKA
Konmponvnas paboma No2 Hacneocmeennocms u UsMeH4UB0CHb OP2aAHUIMO8 2
Paszoen 7. Deonroyuonnan o6uonozus 8 OK-01, OK-02,
Tema 7.1. Cooeporcanue yuebnozo mamepuana 2 ?III(( 04, OK-07
Isonroyuonnas | [pearnocbUIKu BOSHUKHOBEHHS YBOJIIOIIMOHHON TeOpHHU. DBOJIIOIMOHHAS TEOPHsl U € MecTo B Onojioruu. BiusHue
meopus ABOJIIOIIMOHHOM TEOpUU Ha pa3BUTHE OMOJIOTMM U Apyrux HayK. CBuaeTenbcTBa sBoonni. Ilaneonronornueckue:
u ee mecmo 6 MOCIIEIOBATEIHHOCTD MOSIBIICHHS BUJIOB B TAJICOHTOJIOTMUECKOM JIETOMHCH, TTepexoanbie popmbl. buoreorpadpuue-
ouonocuu CKHE: CXOJICTBO M pa3iuyne (hayH u GJIop MAaTEPHUKOB U OCTPOBOB. IMOPHOIOTHUECKHIE: CXOACTBA M PA3IAYHSI M-
OpPMOHOB pa3HBIX BUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJOTUYHbIE, PYAUMEH-
TapHbIE OPTaHbl, aTABU3MBbI. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOICTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTa0O0JIMUECKUX MyTeH y BCeX KUBBIX OPraHU3MOB. DBoJtonioHHast Teopust Y. Jlapsuna. [Ipeanocbuiku BO3HUKHO-
BEHHU JapBUHMU3MA. [[BHKyIIME CUIIBI ABOJIIOLIMY BUAOB 10 JlapBUHY (M30BITOUYHOE Pa3MHOKEHUE IIPU OTPaHUYEHHO-
CTH PECypCOB, HEOpeaeNEHHAss N3MEHUYUBOCTh, 00pH0a 3a CyIECTBOBAHHUE, ECTECTBEHHBIN 0TOOD)
Tema 7.2. Cooeporcanue yuednozo mamepuana 4
Muxpossonto- Cunrernueckas Teopus 3Botonun (CTI) u e€ ocHOBHBIE MOJI0KeHUs. MukposBotonus. [Tonmynsius kak equHUIa
yus BUJIA U ABOJIIOIHH. J[BroKymiue cuisl ((akTopbl)IBOIIOLUHU BUIOB B MpUpoie. MyTallMOHHBIN Ipoliecc 1 KoMOWHa-
THUBHAsI N3MEHUUBOCTD. [lomynsiioHHbIe BOJHBI U Jipeiid reHoB. M3omsanus u murpauus. EcrecTBeHHbIi oTO0p — Ha-
MpaBJISIIOIINN (hakTop 3BOMONHMH. POPMBI €CTECTBEHHOTO 0TOOpa. IIprcrnoco6ieHHOCTh OPraHu3MOB KaK pe3ysbTaT
sBosoruy. [TpuMeps! npucnocobneHuii y oprann3MoB. ApoMop¢ho3sl ¥ uanoasanTanui. Bua u BugooOpazoBanue.
Kpurepruu Buga. OcHOBHBIE ()OPMBI BHI000pa30BaHMS: TeorpapruecKoe, IKOJOTHIECKOe
Tema 7.3. Cooeporcanue yuebnozo mamepuana 2
Maxpoaeonio- Maxkpososrorust. @opMbl SBOTIOLUH: (PUIeTHYECKAs, IUBEPTEHTHAS, KOHBEPTeHTHasl, apayuienbHas. HeoOpaTu-
yus MOCTb 3BOJIIOIIUU
Ilpakmuueckue 3anamusn (Ha BIOOP TIPETIO1aBaTEs) 1

Ilpakmuueckas paoboma Ne9 CpaBHeHNE BIJIOB IO MOP(OIOTHIECKOMY KPUTEPHUIO




| wu Onmcanue NPUCOCO6IEHHOCTH OPraHU3Ma U €€ OTHOCHTENLHOTO XapaKTepa

Pasoen 8. Bo3nuxknosenue u pazeumue yxcusnu na 3emne 10 OK-01, OK-02,
Tema 8.1. Cooeporcanue yuebnozo mamepuana 2 ?III(( 04, OK-07
3apoowcoenue u | JloHaydHBIC TIPEICTABICHUS O 3apOIKICHHUH KU3HU. HaydHbIe THIIOTE3bl BOBHUKHOBEHUS KM3HU Ha 3eMJie: aOuoreHes
paseumue Jicus- | U aHcrepMusi. XUMHUYECKask IBOJIIOLNS. AOMOTEHHbBIN CUHTE3 OPraHNYEeCKUX BEIIECTB U3HEOPraHNYECKUX. DKCIIe-
HU pUMEHTAIBHOE MOATBEPKACHNE XUMHUUECKOM 3Bomonny. HauanbHble 3Tanel Onojgornyeckoi sBosonuu. I'umnoresa
PHK- mupa. ®opmMupoBanne MeMOpaHHBIX CTPYKTYp U BOSHUKHOBEHHUE NMPOTOKJIETKH. IIepBble KIETKU U UX HBOJIIO-
1. @opmMHpoBaHUE OCHOBHBIX IPYII KUBBIX OPTaHU3MOB.
PazButue xu3uu Ha 3emiie no spam u nepuogam. Katapxei. Apxeiickast u mpotepo3oiickas apsl. [laneo3olickas spa u
e€ mepuoibl: KeMOPHUICKUA, OPIOBUKCKUN, CUITYPUUCKUH, IEBOHCKUH, KAMEHHOYTOJIBHBIH, TepMckuii. Me3o3oiickas
3pa U €€ NMepuoIbl: TPUACOBBIM, IOPCKUI, MesoBOW. KaltHOo30liCKas 3pa U €€ nepro/ibl: MajJeor eHOBbI, HEOT€HOBBIH,
aHTPONOreHOBBIN. XapaKTepUCTUKa KIMMATa U I€0JIOTHYECKUX MTPOLIECCOB
Tema 8.2. Cooeporcanue yuebnozo mamepuana 2
Cucmema opea- | CucremMa OpraHUYECKOr0 MUpPa Kak OTpakeHHue 3BOoIH. OCHOBHBIC CUCTEMATHYECKUE TPy Opranu3MoB. Oc-
HUYeCKO20 Mupa | HOBHBIE 3TAIbl SBOJIIOLIMU PACTUTEIBHOIO U )KMBOTHOTO MUpa. ApoMOp(o3bl y pacTeHUH U )KUBOTHBIX. [losBIeHuE,
pacuBeT ¥ BRIMHUPAHHUE TPYII )KUBBIX OPraHU3MOB
Tema 8.3. Ilpo- | Cooepircanue yuedbnozo mamepuana 6
ucxodicoeHue DBOJIOIMS YeTI0BeKa. AHTPOIIONIOTHS KaK Hayka. Pa3BUTHe MpeicTaBiIeHU 0 MPOUCXOKIACHUH YeloBeka. MeToabl
yeso6eKa — aH- | U3y4eHus aHTpororeHesa. CxoCTBa U pa3anyuus 4eJI0BeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE MOJI0KEHHUE YEIOBEKA.
mponozenes. JiBmxymie cuibl (pakroper) anTponorenesa. HacnencTBeHHass N3MEHYMBOCTD M €CTECTBEHHBIH 0TOOpP. OOIecTBeH-
OcHoenbie cma- | HbIN 00pa3 KHU3HU, U3TOTOBJICHUE OPYAUH TPy/Aa, MBIILICHUE, pedb. OCHOBHBIC CTAIMM U BETBU 3BOJIIOIIMU YEIOBEKA:
ouu 380.1I0YUU ABCTPAJIONUTEKHU, YenoBek ymenbli, YeloBeK NpAMoXoaaiuid, YenoBek HeaHAepTaIbCKUil, YeT0BEK pa3yMHbIN CO-
yenosekda BpPEMEHHOTO TUMa. HaXxoIky MCKOTIaeMBIX OCTaHKOB, BPEMsI CyIIIECTBOBAHMsI, 00JIaCTh pacpocTpaHeHus, 00BEM ro-
JIOBHOTO MO3ra, 00pa3 *HU3HHU, OPYAHUSL.
Yenoseueckue pacsl. OCHOBHbIE OOJIBIINE pachl: EBPONIEOUAHAS (€Bpa3uiicKasi), HErpo-aBCTpaIoniHas (3KBATOPH-
aJlbHas), MOHIOJION IHAs (a3MaTCKO-aMepHuKaHCKasi). UepThl IpUCIOCOOIEHHOCTH MPEACTABUTENEH YEIOBEUECKHUX pac
K YCJIOBUSIM cyuiecTBoBaHMs. EquHCTBO yenoBedyeckux pac. Kpuruka pacuzma
Ilpakmuueckue 3anamusn (Ha BIOOp TIPETIo1aBaTEs) 2
Ilpakmuueckasa paboma Nel() Bpemst 1 myTu pacceeHusl YeloBeKa 1o IIaHeTe
i [TprucnocoOaeHHOCTD YenoBeKa K Pa3HbIM YCIOBHSIM Cpefibl. BinsHue reorpadudeckoil cpensl Ha MOp(hOI0THIO
1 (U3UOJIOTHIO YeJIOBEeKa
Pazoen 9. Opzanuzmel u okpyscarowasn cpeoa 6 OK-01, OK-02,
Tema 9.1. Cooeporcanue yuebnozo mamepuana 4 ?III(( 04, OK-07

Dxonozus kax

DKoJIorus Kax HayKa. 33.,[{3.‘11/1 1 pasacCiibl 5KOJIOTUH. MeToIpI SKOJIOTHUECKUX UCCIISIOBaHUM. OKOJIOTHYSCKOE MHPO-




nayka. Cpeobi
HCUZHU.

BO33pEHUE COBPEMEHHOT0 uenoBeka. Cpepl 0OMTaHUsl OPraHU3MOB: BOIHASI, HA3€MHO-BO3yIIIHAS, IOYBEHHAs, BHYT-
puopranu3MeHHas. Dxojorndeckue Gaktopsl. Kiaccudukarus 3xo1orudeckux (pakTopoB: abnoTHYeCKue, ONOTHYC-

OKonocuueckue | CKH€ U aHTpOIOreHHbIE. JleficTBHE HKOJIOTMUECKUX (PAKTOPOB HA OpraHU3MBI
gaxkmopwl AbnoTtuueckue GaKTophl: CBET, TEMIEPATypa, BIaXHOCTh. PoTtonepuoansm. [lpucnocobnenust opranu3mMoB K JAeHUCT-
BHIO abnoTtnyeckux (pakropos. buonoruueckne purMsl.
buoTtnueckue paxkropsl. Buasl 6MoTHYecKrX B3aMMOJEHCTBUIM: KOHKYpEHIIMS, XUIHUYeCcTBO. [lapasutusm, myrya-
JU3M, KOMMEHCAIIN3M (KBapTUPAHCTBO, HAXJICOHMUYECTBO ), aMEHCAITN3M, HEUTpann3M. 3HaUeHHe OMOTUIECKHIX B3au-
MOJICHCTBHI ISl CYIIECTBOBAHMUSI OPraHM3MOB B IPUPOIAHBIX COOOIIECTBAX
Tema 9.2. Cooeporcanue yuebnozo mamepuana 2
Okono2uyeckue | DKOJIOTUYECKHE XapaKTePUCTUKHU monyssiiui. OCHOBHBIC TIOKA3aTeIH MOMYJISIIH: YUCICHHOCTb, ITIOTHOCTD, PO K-
xapakmepucmu- | TaeMOCThb, CMEPTHOCTB, IPUPOCT, MUTpaIysl. IMHAMUKa YUCIEHHOCTH MOMYJISIIIUH U €€ peryssius
KU NOnyiayuu Ilpakmuueckue 3anamusn 1
Ilpakmuueckasn paboma Nell 11o1cu€T IIIOTHOCTH NOMYJISIUI pa3HbIX BUIOB PACTEHUIN
Paszoen 10. Coobuecmea u 3ko102uuecKue cucmemol 18 OK-01, OK-02,
Tema 10.1. Cooeporcanue yuednozo mamepuana 4 ?III(( 04, OK-07
Coobwecmsa Coo0miecTBO opranu3MoB — OuoreHo3. CTpyKTypbl OHOIIeHO3a: BUI0BAs, TPOCTPAHCTBEHHAs, TpodruecKas (MuIe-
Op2aHU3IMO8, Bast). Buabl-qomunanTsl. CBsi3u B OMOIIEHO3E.
9KOCUCTEMbL DKosorndeckue cucTeMsbl (3kocucteMsl). [ToHsTre 06 skocucteMe u 6roreorieHo3e. @YHKIIMOHATBHbIE KOMITOHEHTHI
HKOCHUCTEMBI: TIPOTyLIEHTHI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEmecTB 1 MOTOK SHEPTHH B dKOocucTeme. Tpo-
¢uuaeckue (MUIIEeBbIe) ypOBHU dKOcUCTeMBI. [Tummessie rienu u cetu. OCHOBHBIE MOKA3aTeIl SKOCUCTEMBL: OoMacca,
MPOIYKIHSL. DKOJOTUYECKUE MUPAMUIbL: TPOAYKIIUH, YUCIEHHOCTH, Onomacchl. CBOICTBAa SKOCUCTEM: YCTOMUHN-
BOCTb, caMoperysnus, pazsurue. Cykieccus
Ipakmuueckue 3anamus 2
Ilpakmuueckasn paboma Nel2 Penienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33aJJaHUI Ha COCTaBJIEHUE TPOPU-
YEeCKHUX IIeTel, mupaMu]] OMOMAacCChl M SHEPTHH, TIEPEHOCY BEIIECTBA U YHEPTUHU B SKOCHCTEMaX
Tema 10.2. Cooeporcanue yuebnozo mamepuana 2
IIpupoonvie [TpupogHBIE 5KOCHUCTEMBI. DKOCHCTEMBI PEK U 03€p. DKOCUCTEMa XBOWHOTO HIIM HIMPOKOIMCTBEHHOTO Jieca. AHTPO-
9KOCUCTEMbL MOTEHHBIE SKOCHCTEMBI. ATPO3KOCUCTEMBI. Y pOosKocucTeMbl. bronorniyeckoe u X031iCTBEHHOE 3HAUEHHE arpOdKO-
cucrteM u ypooskocuctem. bropasznooOpasue kak GakTop ycroiunBocTd 3xocucteM. CoXpaHeHHE OMOJIOTUIEeCKOTO
pazHooOpa3us Ha 3emiie
Tema 10.3. Cooeporcanue yuebnozo mamepuana 4
Buocghepa — VYuenue B. U. Bepnanackoro o 6uocdepe. ['pannipl, coctas u cTpykTypa 6nocdepsl. KuBoe BemecTBo u ero GyHK-
enobanvhast . OcoOeHHOCTH Orocdephl Kak TII00aTbHOM SKOCUCTEMEI. J[nHaMu4Yeckoe paBHOBECHE U 00paTHas CBs3b B OMO-
aKocucmema cdepe. KpyroBopoTs!l BelecTB # OMOT€OXUMHYECKUE IIUKIIBI DJIEMEHTOB (YIiiepo/a, a30Ta). 30HAIIBHOCTh OMochepsl.




3emau

OcCHOBHBIE OMOMBI CYIIU

Ipakmuueckue 3anamus 2
Ilpakmuueckasa paboma Nel3 Peienne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 Ha ONPE/IEICHUE TUIOIaAN
HACAKIACHUH ISl CHU)KEHUS! KOHIIEHTPAIIMH YTIIIEKHUCIIOTO ra3a B aTMoc(epe CBOero pernoHa MpoXKUBaHUS
Tema 10.4. Ilpogheccuonanvno opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20 MOOY) 2
Brusanue an- YenoseuecTBo B OHocepe 3emian. AHTPONIOTeHHbIE H3MEHEHHs B Onocdepe. [ 1obanpHbIe SK0I0THIecKue mpooe-
MPONO2EHHBIX MbL. CoCyIecTBOBaHME MPUPOBI U YenoBedecTBa. CoxpaHeHne OnopazHooOpas3us Kak OCHOBA YCTOWYHBOCTH OHO-
gaxmopos na cdepsl. OCHOBa paIIOHAIILHOTO YIPABIEHHSI IPUPOTHBIMU pECYpCcaMy U WX UCTIOJIb30BaHue. JloCcTmkeHus: ONOIOruu
ouocghepy U OXpaHa MPHUPOJIbI
Ilpakmuueckue 3anamus 1
Ilpaxkmuueckasn paboma Nel4 Dxonornyeckue acneKkTsl NpodecCuOHATbHOM NeSITENIbHOCTH
Tema 10.5. Ilpogheccuonanvno opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20 MOOY) 4
Bausnue coyu- | 3m0poBbe U ero cocrapisiomue. GakTopsl, MOJIOKUTENFHO U OTPHULIATENIFHO BIHSIONINE Ha OPraHU3M YeJIOBEKa.
anbHO- [TpoGnema TeXxHOTEHHBIX BO3ACHCTBHUI Ha 37I0POBBE YENIOBEKA (IIEKTPOMArHUTHBIE 10JIsA, OBITOBAsT XMMHSL, U30BITOY-
OKOIO2UYeCKUx | Hble IIYMBbI, paauanus 1 T.11.). AJanTaius opranu3Ma ueaoBeka K ¢pakropam okpyxatouiei cpeabl. [Ipuniumns: Gop-
gaxmopos MUPOBaHUS 3I0pOBhecOeperaromiero nopeneHus. @u3ndeckasi akTUBHOCTD U 3A0poBke. [ pynmibl 310poBbsi. OCHOBBI
Ha 300po6be Ye- | 3aKaJuBaHUs. BHOXMMUYECKUE aCleKThl PAIMOHAIBHOTO TUTaHus. [IpaBuiia 6e30acHOr0 HCIOIb30BaHUS OBITOBBIX
Jl06exa npuOOPOB U TEXHUYECKHUX YCTpoiicTB OBIaileHNe METOJaMU OIPEIeTICHHsI TOKa3aTesiell yMCTBEHHOU paboTOCIOCco0-
HOCTH, 00BSCHEHNE TIOJTYUYEHHBIX PE3YIbTaTOB U (GOPMYIHPOBAHHUE BBIBOJOB (MMMCHMEHHO) C MCIIOJIb30BAaHUEM Hay4-
HBIX ITIOHATHI, TEOPUH U 3aKOHOB
Ilpakmuueckue 3anamusn (Ha BBIOOP TIpeNoIaBaTes) 1
Ilpakmuueckas padoma Nel5 Onpenenenue CyTOYHOTO PallMOHA MUTAHUS B 3aBUCUMOCTH OT YPOBHS (PU3HUECKOH
aKTHBHOCTH
i [TpodunakTrka mpodeccuoHanbHBIX 3a00IeBaHU
iy B3auMoaencTBre 4elioBeKa ¢ TEXHOJIOTHUYECKON Cpeoi
Jlabopamopuwie 3anamun (Ha BEIOOD TIpenojaBaTess) 2
Jlabopamopnas paboma Ne5 YMcTBeHHas pabOTOCIIOCOOHOCTH
i Brusiane abnotndeckux (pakTopoB Ha 4eIoBeKa (HU3KUE U BHICOKHE TeMIIepaTyphl)
(B xauecTBe TPUITEPOB CHIKAIOMIUX Pab0TOCTIOCOOHOCTH UCIIOIB30BATh YCIOBHUS OCYIIECTBICHHS MPO(HECCUOHATb-
HOM JIeATENbHOCTH: IIIyM, TEMIIepaTypa, huzndyeckasi Harpy3Ka u T.J1.)
Konmponvnas paboma Ne 3 Teopemuueckue acnekmsi 9K0102Ul 2
Pazoen 11. Cenexyun op2anusmos, 0CHO6bl GUOMEXHONOUU 8 oL, D10 OF
Tema 11.1. \ Cooeporcanue yuebnozo mamepuana 2 ’




Cenexyus kax
HAyKa u npoyecc

Cenekuus Kak Hayka M Ipolecc. 3apokJIeHHe celieKnu U fomectukanus. Yuenue H. . BaBuiioBa o rieHTpax MHO-
rooOpaszus U MPOUCXOKACHUS KYyIbTYPHBIX pacTeHui. LIeHTpbl MpouCX0oXIeHUs JOMAIIHUX KUBOTHBIX. COpT, Mopo-
1a, IMITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCOBBIN U MHIMBUAYAIbHBIM OTOOPHI B CEJIEKIIUU PACTEHUMN U )KUBOTHBIX.
Orenka skcTepbepa. bimskopoacTBeHHOE cKkpeluBanne — MHOpuauHr. Yucras muHust. CKpeluBaHue YUCThIX JTU-
Huil. ['ereposuc, nunu rubpuanas cuia. HepoactsenHoe ckpeuBanue — ayropuauar. OTaanénnas ruopuaus3anus u
e€ ycriexu. MICKyCcCTBEHHBIM MyTareHe3 u MojiydeHue NOJUIIOn10B. JIOCTHKEHNS CeNEKIINU PaCTeHUH, )KUBOTHBIX U
MUKPOOPTraHU3MOB

Tema 11.2. buoTtexHonorus kak oTpaciib Ipou3BOJACTBA. ['eHHas nHxkeHepus. Jtansl co3aanusa pekomOnnanTHoi JIHK u tpanc- 2
Ochosbi 6uo- TeHHBIX opranu3MoB. Kiierounas nmxenepus. Kinerounsie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUH.
MexHoI02UU KnonupoBaH#e BEICOKOTIPOTYKTUBHBIX CEIHCKOX03SICTBEHHBIX OPraHU3MOB. DKOJOTHUECKUE U AITUYECKUE TpobIe-
MbL. MO — reHeTnyecku MOAM(UITMPOBAHHBIE OPTaHU3MBI
Tema 11.3. Ilpogheccuonanvno opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20 MOOY) 4
buomexnonozuu | OcHOBHBIE HANPABJICHUS COBPEMEHHOW OMOTEXHOIOTHH B TPO(PECCHOHATBHOM EATETLHOCTH YeToBeKa. MeTo bl
8 HCU3HU ouorexHonorur. OObEKTH OMOTEXHOJIOTHH. JTUKA OMOTEXHOJOTMYECKUX M T€HETUYECKHUX dKCTIEpUMEHTOB. [IpaBuia
u npogheccuu MOVCKA ¥ aHATHM3a OMOAKOJIOTHYECKOW MH(POPMAIINU U3 Pa3IHYHBIX HCTOYHUKOB (HaydHas U y4eOHO-Hay4YHast JTUTE-
parypa, cpencTBa MaccoBoil mH(popMaluu, cetb IHTepHeT u npyrue)
Ipakmuueckue 3anamus 2
Ilpakmuueckasn paboma Nel6 Keiicsl Ha aHaTM3 UHPOPMALIMU O HAYYHBIX JTOCTH)KEHUAX B 00JIaCTH T€HETUUYECKUX
TEXHOJIOTUH, KJICTOUYHON MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.
Ilpakmuueckasa padoma Nel7 3amnta keica: IpeICTaBICHUE PE3yIbTaTOB PEIICHUS KEHCOB (BBICTYILJICHUE C TIpe-
3eHTaluen)
Pazoen 12. Pewienue Keiicog 8 001acmu 6u0mexHono2ui 4 OK-01, OK-02,
Tema 12.1.5. Ilpogheccuonanvno opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M00YJs) 4 ?III(( 04, OK-07
Coyuanvho- DTUYECKUE aCTIEKTHI Pa3BUTHS OMOTEXHOJIOTHIA M TPUMEHEHHE UX B )KU3HU YeJI0BEKa, IOUCK U aHaIN3 WH(OpMAIUU
omuveckue ac- | U3 pa3IUYHBIX HCTOYHUKOB (HaydHast 1 yueOHO-Hay4dHas TUTepaTypa, CpeACcTBa MaccoBOr MHPOpMaluu, cetb NH-
nexkmul 6uomex- | TEPHET U JAPYTHE)
Hon02Ull Ilpakmuueckue 3anamusn 2
Ilpakmuueckas paooma Nel8 Keiicel Ha aHamn3 UHPOPMAITUU 00 ITUYECKUX ACTIEKTaX Pa3BUTHSI OMOTEXHOJOTUH
(10 MUHU- rpymnmam)
Ilpakmuueckasa paboma Nel9 3amura Keiica: IpeICTaBICHUE PE3YIbTATOB PEIICHUS KEWCOB (BBICTYIIEHUE
C Mpe3eHTaluen)
Pazoen 13. Buonozuueckue uccinedosanus 6 npopeccuonanvhoil chepe 18 OK-01, OK-02,
Tema 13.1. \ Ilpogheccuonanvno opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M00YJis) 4 OK-04, OK-07




Ocnosnvle me-
moowbl OUOIKO-
J102UYECKUX UC-
cnedosanull

Hayunblit MeTo1. MeTo 161 OMO3KOIOTHYECKUX UCCIICIOBAHUMN: MTOJIEBBIE, Ta0OpATOPHBIE, SKCIIEpUMEHTaIbHBIE. MO-
HUTOPUHI OKPYXKAIOIIEH Cpeibl: JIOKAJIbHBIN, PETHOHATIbHBIN

Y TJ100aTbHBIN.

Mertoap! MouCKa, aHaIM3a 1 00pabOTKH HH(GOPMALIUK O IPOEKTE B PA3IMYHBIX HCTOUYHUKaX. [locTaHOBKa 11emH, 3a-
Jla4, BBIJIBJKCHHE TUIIOTE3bI

Jlabopamopnuie 3anamus

Jlabopamopnas paboma Ne6 I1poBenieHre SKCIIEPUMEHTA 110 ONPEICICHUIO0 ONTUMAIBHBIX YCIOBUM ISl poCcTa

1 (PU3UOJIOTHUECKON aKTUBHOCTH JPOKKEBBIX KIETOK. BBIsIBIIEHHE 3aKOHOMEPHOCTEH, POPMYTUPOBAHHE BHIBOJIOB U
IIPOrHO30B.

PaboTs! Ha BEIOOP IO MUHH- TPYIIIIAM:

1. Boustaue Temreparypsl Ha pocT B (PU3HOJIOTHYECKYIO aKTUBHOCTD JAPOMIKEBBIX KIETOK.

2. BnusiHue yrieBo10B Ha POCT U (PU3UOJOTHUECKYIO aKTHBHOCTD JIPOMOKEBBIX KIIETOK.

3. CodeTaHHOE BJIMSHNE TEMIEPATYPHI U YIIIEBOJOB HA POCT M (PU3UOJOTUYECKYIO0 AKTUBHOCTD JAPOKKEBBIX KIETOK

Ilpogpeccuonanvno opuenmuposannoe cooepricanue

Bapuamuenuwuii n

PUKIAOHOU M0OOYTb

14

Tema 13.2.
buoskonoecuue-
CKUlL IKCnepu-
Menm (npumep)

Ilpogheccuonanvno opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M00YJs)

14

Ilpakmuueckue 3anamus

Ilpakmuueckas paooma Ne2() O630p TeM dKCIIEPUMEHTATBHBIX YUeOHO-HCCIIEIOBATEIbCKIX TPOEKTOB. BrIOOp
yueOHO-HCCIeI0BATENBCKOTO TPOEKTa U3 MPeAIoKeHHBIX. DOpMUpOBaHHE KOMAH bl IPOEKTA. AJITOPUTM BBITIOJTHE-
HUS [IPOEKTA.

I1epBblii 5Tan BHIMOIHEHUS MMPOEKTa: 000CHOBAHNE aKTYaJIbHOCTH BHIOPAHHOM TeMBI. BhIsiBIeHHE TPOOIeMBI HCCIte-
noBaHus, popMyarpoBaHKe THIIOTE3bl. BrIO0p MeTo0B HccaenoBanus. Beibop Touek oTOopa mpod Ha TepPUTOPUHU
uccnenosanus. [loctanoBka neneit u 3anaq uccienoBanus. OnpeneneHue GopMsbl IPEICTaBICHHS pe3yIbTaTOB HC-
cienoBanus. OnpeaeneHue 3Tanos

U COCTaBJICHUE IJIaHa MCCIIEI0BAaHUS

Jlabopamopnuie 3anamus

Jlabopamopnasa paboma Ne7 BTopoii 3Tan BEINOJHEHMS IPOEKTA: MOATOTOBKA HEOOXOAMMOM MOCY bl U MaTepHaa
IUTsL DKCTIEPUMEHTA, TIPOBEACHUE IKCIIEPUMEHTa, IEPHUOIMUEcKas POBEepKa TEUSHHS IKCIIEPUMEHTa/ cOop MaTepuaa
B BBIOpAaHHBIX TOYKaX 0TOOpa mpoo.

T[ZGTI/Iﬁ 9Tall BBITOJIHCHUS TPOCKTA: MOJTYUCHUC IMICPBUIHBIX OKCIICPUMCHTAJIBHBIX JAHHBIX, IPOBCACHUEC CTATUCTUYC-
CKOM 00pabOTKH MOTY4YEHHBIX JAHHBIX.

YeTBepThIif ATan BBHITOJHEHUS POEKTA: BRISIBJICHHE 3aKOHOMEPHOCTEH, (hOPMYTUPOBAHHUE BEIBOJIOB M MPOTHO30B,
OIICHKA Ka4eCTBA UCCIIElyeMOro 00BbEKTa MO pe3yabTaTaM OMO3KOJOTrHYECKOr0 aHaIn3a

10

Ilpakmuueckue 3anamus

IIK...




Ilpakmuueckas paooma Ne 21 3amura npoekra. [IpecraBneHne pe3ynbTaToB BHIMOTHEHHS YIeOHO-
HCCIIEIOBATEIILCKUX MPOEKTOB (BBICTYIJICHUE C TTPE3CHTALNEH )

Dx3zamen

Bcero:

144




3. YCJIOBUS PEAJIM3AIIMM YYEBHOU JUCHUTIJIAHBI

3.1. Tpe6oBaHMsA K MUHHUMAJIbHOMY MATEePHAJILHO-TEXHUYECKOMY 0OecredeHHI0

Peanuszanus yueOHo# nuciumuinabl buonorus tpedyer Hanuuus yuyeOHoro kabuneta buonorus, Xumus,
EcTecTBeHHOHay4YHBIX AUCLUILINH, TAOOPATOPUii AJ1s IPOBEACHUS JIaOOPAaTOPHBIX padoT.

ObopynoBanue ydeOHOTO KaOuHeTa:

KommuiekT yueOHo# Mebesn:

— CTOJI JEMOHCTpPAIIMOHHBIN (C PAKOBUHOM, MOJABOJKOM M OTBEICHHEM BOJIbI, CAHTEXHUKOM, JJICK-
TPUYECKUMHU PO3ETKaMU, aBTOMaTaMU aBapUMHOTO OTKIIOYEHHS TOKa),

— 71a00paTOpPHBIA OCTPOBHOM CTOJ (JIBYXCTOPOHHHH, C 3aIIUTHBIM, XUMOCTOWKHM U TEPMOCTOUKUM
MOKPBITUEM, HAJICTOJIBEM, C MIOJICBETKON U 3JIEKTPUUECKUMHU PO3ETKAMHU, IMOJBOJIKON U OTBEJICHH-
€M BOJIbl U CAaHTEXHUKOM),

— CcTyn 7abopaToOpHbIN HOBOPOTHBIH, PETyIUPYEMBIil 110 BBICOTE.

JdemMoHCTpauMoOHHOE 000pyI0BaHUE U IPUOOPDI:

— KOMIUIEKT BJIXKHBIX IPENapaToB AEMOHCTPALMOHHbIN

— KOMIUIEKT repOapHeB 10 CUCTEMATHUKE PACTEHUI C ONPEAETUTEbHBIMU KapTOUKAMHU

— KOMIUIEKT KOJUIEKIIUM 1EMOHCTPAlOHHBIN

— 1u$pOBOI MUKPOCKOIT OMHOKYJISIPHBIN (C KamMepoil)

JlabopaTopHO-TeXHOI0TrHYecKOe 000pyA0oBaHue (J1adopaTopHoe 000pya10BaHHe, PHUOOPHI, HAGOPHI
AJIl IKCIIePUMEHTA, HHCTPYMEHTBI):

—  MOJENH, MYJISDKH, allUIMKaluu

—  KOMIUIEKT MOJIeleH-anIuIMKalui JEMOHCTPALIMOHHBIN

— KOMIUIEKT aHaTOMHYECKUX MOJIeJIel JeMOHCTPAllMOHHBIN

— Ha0op MaJeoOHTOJIOTUYECKUX MYJISKEN

— KOMIUIEKT OOTaHUYECKUX MOJIeNIel JEeMOHCTPALIMOHHBIN

—  KOMIUIEKT 300JIOTHYECKUX MOJENIEH 1EMOHCTPAMOHHBIN

—  KOMIUIEKT MYJISKEN J€MOHCTPALMOHHBIN

— CKeJIeT 4YelloBeKa

— TOpC 4eJoBeKa pa30opHBIii

—  KOMIUIEKT MOJIenei

— KOMIUIEKT CKEJIETOB Pa3JIMYHbIX KJIACCOB KUBOTHBIX

— Tabnuimbl penbedHbIe

— JIEMOHCTpPALlMOHHbIE y4eOHO-HArJISAHbIE TOCOOUs

— KOMIUIEKT OPTPETOB it 0(popMIIeHHs KabruHeTa

— nabopaHTcKasl 1151 KaOuHeTa OMOJIOTUHU U SKOJIOTHH

— CTOJ C AIIUKaMU Ui XpaHEHUs/TyMOoi

— Kpeciio oucHoe

—  CTOJ JJabOpaTOPHBIN MOEUHBIH

— CYHIWIbHAs MaHeNb JJIs MOCY/ b

— 1mKkad a8 XpaHeHUs y4eOHBIX TOCOOUi

— 1mKad A7 XpaHeHHsI BIaXKHBIX MPerapaToB, 3aliparoIuics Ha K04

— mmkad a1 XpaHeHust J1abopaTopHOM MOCYIbI/TIPUOOPOB

— 71a00paHTCKHUM CTOJ

— cTyn 7abopaTopHbIi

— KOMIUIEKT eplIel JUIsi MbIThsI J1AOOpaTOPHON NOCYIbI.

TexHuyeckue cpeacTBa 00y4eHuUs:

— HOYTOYK;

—  MYJbTUMEIUNHBIN NPOEKTOD;

—  MHUKPOCKOIIBI;

— 1uiakatsl O01as 61oaorus

3.2. UudopmanuonHoe odecneyenue 00yueHus



Ilepeuenn yueOHbIX U3aaHuii, UHTEepHeT-pecypcoB, 10ONOJTHUTEIbLHOMH JIUTEPATYPbI
OcHO6HOUl UCMOYHUK:

1.

Koncrantunos B.M. buosorus muist npodeccuii u cieliMagbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HayyHoOro npoduiein. YuebHuk. — M.: 3a. uentp Axagemus, 2017.

ﬂOnOﬂHumeﬂbelﬁ UCMOYHUK.?

1.

2.

O6mas 6uonorus: yueonuk s 10-11 . oGmeoOpazoBarensubix yupexaeauit/ [1.K. benses, [1.M.
bopoaun, H.H. Boponmnos u ap.; [lox pea. [I.K. bensesa, I'.M. Ipimmunia — M.: [Ipocsemenue, 2006.
—304 c.

CusornazoB B.U. buonorus. O6mas 6uosorus. bazoeiit ypoBenb: yueb. st 10-11 k1. oOmeobpa-
30Bart. yupexaeHui. - M.: JIpoda, 2008. - 368c.

HNuTepHeT-pecypcsl

I.

)]

www.sbio.info (Bcs 6uonorusi. CoBpemMeHHas OMOJIOTHS, CTaThH, HOBOCTH, OMOIMOTEKA).
www.window.edu.ru (Enunoe okHO nocrtymna k o0pa3oBaTelibHBIM pecypcam MHTepHeTa o
ouonorun).

www.5ballov.ru/test (Tect a1 aGUTYpUEHTOB 10 BCEMY HIKOJIbHOMY KypCy OHOJIOTUH).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHHUKAIIMOHHBIE BUKTOPHUHBI MO OHOJOTHU —
9KOJIOTUM Ha cepBepe BOpOHEKCKOTO YyHHBEpPCHUTETA).

www.biology.ru (buosnorust B8 OTkpeiToM Koyuiemxke. CalT COAEPKUT IEKTPOHHBIM yUeOHUK
no 6uonoruu, On-line TecTsl).

www.informika.ru (OneKTpoHHBINH yueOHUK, O0JIBIION CIMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonornueckas kaptTuna mupa. Pa3znen komneloTepHOro yueOHUKaA, pa3pa-
00TaHHOTO B MOCKOBCKOM TOCY/IapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).

www.nature.ok.ru (Peakue u ucuesarmniue xuBOTHble Poccuu — MpoekT DKOJIOTMUECKOTO
nentpa MI'Y um. M.B.JlomonocoBa).

www.kozlenkoa.narod.ru ([nst Tex, KTo yuuTcs caM M y4YUT JPYTHX; OYHO U JAUCTAHIIMOHHO,
OMOJIOTHHU, XUMHUHU, JPYTUM NIPEIMETaAM).

www.schoolcity.by (buosiorus B Bompocax u 0OTBeTax).

.www.bril2002. narod.ru (buonorus nns mkoJpHUKOB. KpaTkas, KOMmakTHasi, HO JOCTaTOYHO

noapo6Has uHpopmanus no pasnenam: Ob6mas Ouonorus, boranuka, 3oosorus, Yenosek).

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUS JUCLHUIIJINHBI

KoHTpoJib 1 oneHKa pe3yinbTaToB 0CBOEHUS 0011e00pa30BaTeIbHON AUCHUIIMHBI PACKPBIBAIOTCS Yepe3
JUCLMIUIMHAPHBIE PE3ybTaThl, HalpaBieHHbIE Ha (OPMUPOBAHHUE OOIMIMX U MPO(HECCHOHATBHBIX KOMIIE-
TEHLUHI N0 pa3jesiaM U TeMaM CoJIep KaHMsl yueOHOro MaTtepuaia.

Oo0wmas/npodeccnonanbHas Pa3nen/Tema Tun oleHOYHBIX MepONPUATHSA
KOMIeTeHIUsl
OK 01. Beibupath crioco0bl Tewmpr 2.1 -2.3,3.1- 3.3, OO6cyx1eHne o BOIpocaM JEKIUU
pereHus 3aaa4 mpogeccuo- 4.1-4.3,5.1-5.4, 6.1-6.3, Pa3zpaboTka rimoccapus
HaJBLHOU JCSITEIHHOCTH MPH- 7.1-7.3, 8.1, 8.2,9.1-9.3, 9.4 | 3anonHEeHNE CPAaBHUTEIBHBIX TAOIHUIT
MEHHTENIBHO K Pa3INYHbIM [1-o/c, 9.5 TectupoBanue
KOHTEKCTaM II-o/c, 10.1, 10.2, 10.3 YcTHbIl ompoc
[T-o/c, 11.1 JIMKTaHT Ha HUCIIOJIb30BAHKUE apPTyMEH-
[1-o/c TOB, OMOJIOTUYECKON TEPMUHOJIOTUH U
CHUMBOJIKH
WupuBuayanbHass — CaMOCTOSITEIbHAS
paborta
[IpencraBnenue pe3ynbTaToB MPAKTH-
YEeCKUX padboT
KoHnTtponbsHabie paboTh
3amura TBOpYECKUX padoT
3ammTa HHANBUYAIBHBIX TIPOCKTOB
BrinosHeHue 3agaHuil MPOMEKYTOU-




HOM aTTecTaluu

OK 02. Mcnosb3oBaTh COBpe-
MEHHBIE CpPE/ICTBA MOKCKA,
aHaJIN3a U UHTEPIpETAIluN UH-
¢dbopmanuu, 1 UHGOpPMAaLIHOH-
HbI€ TEXHOJIOTUH TSI BBITIOJ-
HEHHUs 33724 Mpo(heccroHab-
HOMU JIeATEIIbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4

II-o/c, 9.5

IT-o/c, 10.1, 10.2, 10.3
II-o/c, 11.1

II-o/c

OrneHnBaemasi TUCKYCCHSI 110 BOTIPO-
caM JICKIIUH

Pa3paboTka MEHTaIbHON KapThl B MU-
HU I'pyImax

Brinonnenue u 3amura gaboparop-
HBIX padoT

[IpencraBnenue pe3ynbTaToB MPAKTH-
YEeCKUX padboT

[IpencraBieHune yCTHBIX COOOILIEHUH C
HpC3CHTaHHGﬁ, IIOATrOTOBJICHHBIX I10
MNEPECYHIO UCTOYHHUKOB, PEKOMCH/I0-
BAaHHBIX ITPECIIOAaBaTCICM

OK 04. 3ddexTnBHO B3anMo-
neicTBoBaTh U paboTaTh B
KOJUIEKTUBE U KOMaHJIe

Temser 2.1 -2.3, 3.1-3.3, 4.1-
43,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1,8.2,9.1-9.3,94

II-o/c, 9.5

IT-o/c, 10.1, 10.2, 10.3
II-o/c, 11.1

II-o/c

OO6cyx1eHne o BOIpocaM JEKIUU
[IpencraBnenue pe3ynbTaToB MPAKTH-
YEeCKUX padboT

3amura TBOpYECKUX paboT

3ammTa HHANBUYAIbHBIX TIPOCKTOB

OK 07. CopeiicTBOBaTh Coxpa-
HEHUIO OKPYXKAIOIIEH CPEIbI,
pecypcocOepekeHHI0, TpUMe-
HSATh 3HaHUS 00 U3MCHECHUHT
KITUMAaTa, IPUHITUIIBI OepexkITn-
BOT'O MPOU3BOJICTBA, Y Pek-
THUBHO JICHCTBOBAThH B UPE3BHI-
YalHbBIX CUTYalHsIX

Temsnr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4, 6.1-6.3,
7.1-7.3,8.1, 8.2,9.1-9.3,
9.4

II-o/c, 9.5

IT-o/c, 10.1, 10.2, 10.3
II-o/c, 11.1

II-o/c

OO6cyx1eHne o BOIpocaM JEKIUU
Pa3zpaboTka rimoccapus

3anojgHeHne CpaBHUTENbHBIX TaOIHI]
TectupoBanue

YceTHbII onpoc

JIMKTaHT Ha MCIOJb30BAaHUE apPTyMEH-
TOB, OMOJIOTUYECKON TEPMUHOJIOTUH U
CUMBOJIUKHI
NunuBunyanbHas
paborta
[IpencraBnenue pe3ynbTaToB MPAKTH-
YeCKUX padboT

KoHnTposabHabie paboThl

3amura TBOpYECKUX padoT

3amuTa HHAUBUIYaJIbHBIX IPOEKTOB
BrinosnHeHue 3agaHuii MpoMeKyTOu-
HOM aTTecTaluu

CaMOCTOATCIIbHAsA

IIK 1.6. ®opmupoBaTh nepBuy-
HYIO OTYETHOCTH 1O pe3yibTa-

TaM BBITNIOJIHEHUS paboT, B TOM
YlCJie B QJIEKTPOHHOM BUJIE.

I1-o/c

3amura TBOpYECKUX padoT

3amuTa UHAUBUIYaJIbHBIX IPOEKTOB
BrinosHeHue 3agaHuii MpoMeKyTO4-
HOM aTTecTaluu

[1K 2.6. ®opmupoBaTh nepBHUY-
HYIO OTYETHOCTb 10 COJIepKa-

HUIO U Pa3BEACHUIO CEIIbCKOXO-
3SIICTBEHHBIX KUBOTHBIX, YUETY
MPOJIyKIIMH )KUBOTHOBO/ICTBA, B

TOM YUCJIC B OJICKTPOHHOM BH/JIC.

I1-o/c

3amura TBOpYECKUX padoT

3amuTa UHAUBUIYaJIbHBIX IPOEKTOB
BrinosiHeHue 3agaHuii MpOMEKyTOY-
HOM aTTecTaluuu




