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MNOACHUTEJIbHAS 3AIIMCKA

IIporpamma mo yueOHOMYy mpeamety "buonorus" (mamee - OHOJIOTHSI) Ha ypPOBHE CPEIHEr0 00mero oO0pa3oBaHUS
paspaboTana Ha ocHOBe DexepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®enepannny, I'OC
COO, Konnenmuu npenogaBanust yaeOHOro npeamMera « bBHoaorus» 1 0CHOBHBIX MOJIOXKEHHMH (enepanbHON paboydeil mporpaMmel
BOCITMTAHHUS.

VYuebuslii npeamer «bruonorus» yriyonéHHoro ypoBHs m3ydenus (10—11 xmaccel) sIBIsIeTCS OJHHM M3 KOMIIOHEHTOB
npenMerHoit obmactu «EcTecTBeHHO-Hay4Hble mpeaMersl». Coriacuo mnonoxkenussMm O®I'OC COO mpoduiabHble ydeOHbIC
IpenMeThl, W3ydacMble Ha YIIyOJIE€HHOM YpPOBHE, SIBISTIOTCS cHOCOOOM anddepeHnuanyyu oOydeHHs Ha YpOBHE CPEIHErO
obmero oOpa3oBaHMS W TNPHU3BAaHEI OOECIEUNTH IIPEEMCTBEHHOCTh MEXKTY OCHOBHBIM OONIMM, CPEAHHM OOLIMM, CPeIXHHM
NpoeCCHOHANBHBIM M BBICLINM 00pa3oBaHMEM. B TO jke BpeMs KaXABIH M3 3THX Y4YeOHBIX HPEIMETOB HOJDKEH OBITH
OpPHEHTHPOBAaH Ha IIPHOPHUTETHOE peEIIeHHEe O0pa30BaTENbHBIX, BOCHHUTATSNBHBEIX W Pa3BUBAIONIMX 3ajad, CBS3aHHBIX C
npodopHeHTalell 00y4aloIMXCcsl U CTUMY/IMPOBAHHEM HHTEpPeca K KOHKPETHOW O0JAcTH HAayYHOTO 3HAHUS, CBS3aHHOTO C
Ouosorueit, MEUIIHOMN, SKOJIOTHEH, IICHXOJIOTHEH, CIIOPTOM I BOSHHBIM JICJIOM.

IIporpamma no yue6HOMY npeamMety "buonorua" naér npeacraBieHue o eI U 3aJadax U3ydeHHs yueOHOTro mpeameTa
«bnonoruss» Ha yrayOn€éHHOM YpoBHe, omlpenenser oOs3artenbHOE (MHBapHAHTHOE) IPEIMETHOE COJAEpXKaHHe, ero
CTPYKTYPHPOBAHHUE IO pa3jeraM U TeMaM, PacIpeieNIeHne 10 KJIaccaM, PeKOMEH IyeT MOCIIeI0BAaTeNbHOCTh H3YUeHUs yIeOHOTO
MaTepHana ¢ yaéToM MEXIPeIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKN y4eOHOTo IMpoIiecca, BO3PACTHBIX 0COOEHHOCTEH
obyuaronuxcsi. B mporpamme mo OMOJOTMM pealM30BaH INPHHIMUI IIPEEMCTBEHHOCTH C HM3y4eHHEM OHOJIOTMH Ha YPOBHE
OCHOBHOro oOmero oOpa3zoBaHusi, Omarogapst 4YeMy IpOCMAaTpHUBaeTCS HANpaBICHHOCTh Ha IMOCIEIYIOIIee pa3BUTHE
OMOJIOTMUECKNX 3HAHWH, OPHEHTUPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHMS, JKOJOTHYECKOTO
MBIIUICHNUS, IPEACTABICHUI 0 3J0pOBOM 00pa3e >KM3HU, HAa BOCIUTAHHE OEPEKHOTO OTHOLIEHHS K OKpY)KAaroIed MPHUpPOTHON
cpene. B mporpamme 1o 6Hoyoruy Takke IMoKa3aHbl BO3MOXKHOCTH yueOHOro npeamMera «buosorusy B peanusanuu TpeboBaHmit
OI'OC COO k mIaHUPYEeMBIM JTHYHOCTHBIM, METAlPEAMETHBIM M MPEIMETHBIM pe3yibTaTaM OOy4eHHs W B (OPMUPOBAHUHU
OCHOBHBIX BHJOB y4eOHO-TIO3HABATENbHOW MAESITENBPHOCTH OOYYAIOIIMXCS II0 OCBOCHHIO COJACPXKAHUS OHOIOTHYECKOTO
00pa3oBaHuUs Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHusL.

YueOublid npenmer «bronorus» Ha ypoBHE CpeHEro oOmero o0pa3oBaHMs 3aBepIIacT OHOIOrHYecKkoe 00pa3oBaHUE B
IIKOJIE ¥ OPHEHTHPOBAH Ha PacCIIMpeHue W yriyOlieHne 3HaHWH 0OydJarolmIuXcsl O XKMBOW IPHPOJE, OCHOBAX MOJCKYJSIPHOH M
KJIETOYHOH OMOJIOTWH, SMOPHOTIOTHH M OMOJIOTHUH Pa3BUTHUS, TEHETHKH, CENEKINH, OMOTEXHOIOTHH, YBOIIOIMOHHOTO yISHHUS U
3KOJIOTHH.

W3zydenne yuebHOTO mpenmera «brnonorusi» Ha yriryGICHHOM ypOBHE OPHEHTHPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K
MOCIIEYIONEMy IIOJyYeHHI0 OHOJIOrMYecKoro o0pa3oBaHHMs B By3aX W OpraHM3alMsIX CpeIHEro MpodecCHOHAIBEHOTOo
obpasoBanus. OCHOBY €ro COAEpXKaHHs COCTaBJSIET CHUCTEMa OWOJIOTHYECKUX 3HAHWH, IOJNYyYCHHBIX IIPH HW3Y4YEHHUH
00yJaroUIMMHUCST COOTBETCTBYIOIIUX CHCTEMAaTHYECKAX Pa3[eNoB OHOJIOTHH Ha YPOBHE OCHOBHOTO 00mIero oopa3zoBaHus, B 10—
11 kmaccax 5TH 3HaHHMS MOJYYAIOT pa3BUTHE. Tak, pacHIMPeHbl U yriyOjaeHbsl OMOJOrHYeCKHe 3HAHUS O PACTCHUSX, )KUBOTHBIX,
rpubax, OakTepusX, OpraHU3Me 4YeIOBeKa, OONIMX 3aKOHOMEPHOCTSX JKM3HH, IOIOJIHHUTEIHHO BKIIOUEHBI OMOJIOTHYECKHE
CBEJICHUS NPHKIAJIHOTO U IOMCKOBOTO XapakKTepa, KOTOPhIE MOXKHO HCIIOJIB30BaTh KaK OPHEHTUPHI JUIsl MOCIEIYIONEro BEIoopa
npodeccun. Bo3MoxHA TakKe WHTETpamms OWOJIOTHUECKMX 3HAHMH C COOTBETCTBYIOUIIMMH 3HAHHSAMH, MHONTyIeHHBIMI
00y4aronMMICs PH U3Y4SHUH (U3HUKH, XUMUH, Teorpadyy 1 MaTeMaTHKH.

Crpykrypa mnporpammbl 1o yueOHoMy mnpeamery "buosnorus" oTpakaeT CHCTEMHO-YPOBHEBBIM U DBOJIOIMOHHBINA
MOAXOABI K M3ydeHuro Ouonornn. COTriacHO MM, M3YYaroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE /IS JKUBBIX CHCTEM
pa3HOrO YpOBHsS OpraHM3alliM, SBOJIOLUMH OPraHMYECKOro MHpa Ha 3eMiie, COXpaHeHHs OHOJIOTMYECKOro pa3HoOOpa3us
wrareTsl. Tak, B 10 Kiacce M3yd4aroTCsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH OHOJIOTHH, SMOPHOJIOTHH 1N OHOJIOTHH Pa3BHTH,
IF€HCTUKNU U CCJICKIINH, OMOTEXHOJOTHH M CHHTETHYECKOM 61/[0.]'[01"?11/1, AKTYAJIM3UPYIOTCSA 3HAHUA 06yqal0umxcx mo 60T3.HI/IKC,
300JI0THH, aHATOMHH, (HU3HOJIOTUH denoBeka. B 11 kiacce M3ydaroTcsi SBONIOIMOHHOE YUEHHUE, OCHOBEI SKOJIOTHU M yIE€HHE O
o6uocdepe.

VYuebuslii npeamer «bronorus» mpusBaH 00eCIEUNTH OCBOCHHE OOYYAIOIMMHUCS OHONOTHMYECKHX TEOPHH M 3aKOHOB,
uzeH, IPUHIUIIOB U IIPABIJI, JIOKAIINX B OCHOBE COBPEMCHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, 3HAHHI O CTPOCHUH,
MHOTOO0Opa3Md W OCOOCHHOCTSIX KIIETKH, OpraHuW3Ma, MOMYJSLHH, OHOLICH03a, SKOCHCTEMBI, O BBIIAIOIINXCS HAyIHBIX
JOCTIDKEHHUSIX, COBPEMEHHBIX HCCIIE0BAHUAX B OMOJIOTWMH, TPHUKIATHBIX acHeKTax OMOJIOTMYECKHX 3HaHWH. It pa3BHTHA H
HOAJIepKaHUsL HHTepeca oOyyaromuxcsi K OHONOTMM HapsAdy CO 3HAYUTENBHBIM OOBEMOM TEOPETHUECKOrO MaTepHaia B
COAEPXKAHUN TPOTPaMMBI 110 OHOJNOTHH MPEIyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIEHMS W PA3BUTHS TOW MM HHOU
obnactu 6I/IOHOFI/II/I, BKJIaIOM OTCYCCTBCHHBIX U 3apy66)KHbIX yqéHbIX B pCHICHUEC BXKHENIITNX OHOJIOTHYECKUX U DKOJIOTHYECKHX
npooieM.

Iens n3ydenus ydgeOHoro mpexmera «bronorus» Ha yriryOJIéHHOM ypOBHE — OBJAJICHHE OOYYaIOIMMUCS 3HAHUSIMH O
CTPYKTYPHO-(YHKIIMOHAIBHONW OpraHU3alli1 KMBBIX CUCTEM Pa3HOTrO paHra U NpUoOpeTeHne yMEHMIl HCIIONB30BATh ITH 3HAHUS
B (hopMHpOBaHMH HWHTepeca K OIpeAeNEHHOI 001acTn mpodeccHOHANBHOI AesTeNBHOCTH, CBSI3aHHOI ¢ Omosorwmei, mmm K
BBIOOPY Yu4eOHOT0 3aBeIeHHs AJIsl IPOJOIDKECHUS OHOIOTHYECKOT0 00pa3oBaHUs.

Joctkenue menu u3ydeHus: ydeGHoro mpeamera «buonorus» Ha yriryOi€HHOM ypoBHE 00ECHEUMBAETCS PEIICHHEM
CJIETYIOIIUX 3a7a4:

OCBOGHHE OOYJAIOIIMMHUCS CHCTEMbI OMOJIOTMYECKHX 3HAHHMI: 00 OCHOBHBIX OMOJOTHYECKUX TEOPHSX, KOHILEIHSX,
TUNOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IPaBHJaX, COCTABISAIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYJYHYI0 KapTUHY MHpPa; O




CTPOECHUM, MHOT00Opa3sMH U OCOOCHHOCTAX OHOJIOTMYECKHX CHCTeM (KJIeTKa, OpraHu3M, HOMYJISALuUs, BHUI, OHOTeoLEeHO3,
6uocdepa); 0 BEITAIOIUXCS OTKPHITHAX  COBPEMEHHBIX UCCIIEOBAaHUAX B OHOJIOT UM

O3HAKOMJIEHHE OOydJaloIlUXCs C MeTOJaMH II03HAHHSA >KMBOW MPHUPOJIBI: HCCIEJOBATENLCKUMH  METOJaMHU
OMoJOTHUECKNX HAYK (MOJICKYJISIPHOW M KJICTOYHOW OHOJIOTMH, SMOPHOJIOTHHM M OHOJOTHM Pa3BHTHS, TCHETHUKH M CEJEKIHH,
OMOTEXHOJIOTUH U CHHTETHYECKOM OHONOrHHM, MaJCOHTONIOTHH, O3KOJIOTMH); METOJAaMH CaMOCTOSATEIBHOTO ITPOBEACHUS
OMOJIOTHUECKNX HCCIIEJOBAaHUH B 1TaOOPaTOPHH | B IIpHpoe (HabmoaeHne, H3MepeHne, SKCIIepUMEHT, MOICITMPOBaHNE);

OBIaficHHE OOY4YarOUIUMHCS YMEHUSIMU: CAMOCTOSTENIbHO HAXOJWUTh, aHATU3UPOBATh M HCIOIb30BATh OHMOIOTHUYECKYIO
MH(OPMAIIHIO; TOJIK30BATECSI OMOJIOTHYECKOH TEPMHHOJIOTHEH ¥ CHMBOJHKOW; YCTaHAaBIMBATh CBSI3b MEXKIY Ppa3BHTHEM
OMOJIOTHH ¥ COIMAIBHO-?)KOHOMHYECKHMH ¥ AKOJOTHYECKHMH Ipo0iieMaMH YellOBeYeCTBa; OICHUBATh IOCIEICTBHS CBOEH
JEATEIbHOCTH MO OTHOILIEHHUIO K OKPYXKAIOIIeH MPUPOIHOH cpesie, COOCTBEHHOMY 30POBBIO M 3J0POBBIO OKPY)KAIOLIUX JIFOJEH;
00OCHOBBIBaTh M COOJIONATh Mephl NPOQMIAKTHKH HHQEKIMOHHBIX 3a00JIeBaHMi, MpaBWiIa IIOBEIEHHWS B IPHPOJE U
obecriedeHns1 0€30MaCHOCTH COOCTBEHHOH »KU3HENEATETbHOCTU B YPE3BBIYAWHBIX CHUTYALHAX MPUPOJHOTO M TEXHOT€HHOTO
XapakTepa; XapaKTepHu30BaTh COBPEMEHHBIE HayYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHY;

pa3BuTHE y 00YJaIOMUXCSl HHTEIUIEKTYalbHBIX U TBOPYECKHX CIIOCOOHOCTEN B MpOIIECCe 3HAKOMCTBA C BBIIAFOIIMMHUCS
OTKPBITUSIMH M COBPEMEHHBIMH HCCIICIOBAaHMSIMH B OWOJIOTHH, pELIaeMBIMH €10 MPOOIeMaMH, METOIOJIOTHEH OHOJIOrHYecKoro
UCCIIEIOBAaHMS, MPOBEACHUS OSKCIIEPUMEHTAIBHBIX HCCIENOBAHUM, pEIICHHS OHOJNOTMYECKHX 3ajJad, MOMAEIHPOBAHUI
OHMOJIOTHUECKUX OOBEKTOB U IPOLIECCOB;

BOCIIMTaHNE y OOY4YarOIIMXCsl LIEHHOCTHOTO OTHOIICHUS K JKMBOW NPHUpPOJE B LEJIOM M K OTICIBHBIM €€ 00beKTaM U
SIBJICHHUAM; ()OPMHPOBAHUE YKOJIOTHUECKON, TEHETHIECKOH TPAMOTHOCTH, OOIIEeH KyIbTyphl IIOBEACHHS B IPUPOJIC; HHTET AN
€CTECTBEHHO-HAYYHBIX 3HAHHUI,

npuoOpeTeHne OOYYArOIIUMHUCS KOMIICTEHTHOCTH B pAaIlliOHAJIBHOM IPHUPOAONONB30BaHUN (COOMIOCHNE TIPaBUI
MOBEJICHUSI B IIPUPOJIE, OXPAHBI BUJIOB, IKOCHUCTEM, OMOC]EphI), COXpaHEeHNH COOCTBEHHOTO 3I0POBbS U 340POBBS OKPYKAIOIINX
mozeit (cobmonenns Mep MpoUIAKTHKH 3a00JeBaHUM, oOecredeHne 0e30MacHOCTH JKU3HEAECATEIbHOCTH B YpEe3BBIYAHBIX
CHTyallUsIX IPHPOAHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIONB30BAHMS OMOJOTHYECKMX 3HAHMH W YMEHHH B
MOBCEIHEBHOM JKU3HH;

CO37]aHHE YCIOBUU M1 OCO3HAHHOTO BBIOOpa OOYJAIOMIMMHCS HHIWBUIYaIbHOM 00pa3oBaTeNbHOIl TPaeKTOpHH,
CIocoOCTBYIOIIEH HOCIeayIomEeMy Ipo(heCCHOHAIFHOMY CaMOOIIPEIETICHHIO, B COOTBETCTBUY C MHANBHIYAILHBIMH HHTEPECAMU
1 IOTPEOHOCTSMHU pETHOHA.

OO1ee YKucIo 4acoB, OTBEJCHHBIX HAa M3ydeHHE OMOJIOTMH Ha YIiyOJEHHOM ypOBHE CpelHero oduiero oopa3oBaHUS,
cocraBysietr 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B HeJelo).

OT160p OpraHU3aLHOHHBIX (OPM, METOZOB U CPEACTB 00y4eHHs] OMONOTHH OCYLIECTBISIETCS C YYETOM CIIEHU(HUKU ero
COAEpXKAaHWsS M HANPaBICHHOCTH Ha MPOJODKEHHE OHOJIOTMYECKOro 0oO0pa3oBaHHsS B  OPraHM3alUsIX CpPEIHEro
MpoQecCHOHATFHOTO U BBICIIETO 00Pa30BaHUS.

OO0s3aTeNbHBIM YCJIOBUEM TIPH 00YYEHHHM OHOJIOTHMH Ha YriTyOJIEHHOM YpOBHE SIBIISETCS NPOBEJCHHE J1aOOPATOPHBIX U
MpaKTHIeckux padot. Takxke ydacTue 00ydaronuXxcs B BRIIOJIHEHNH IPOSKTHBIX M yIeOHO-HCCIIeI0BATENBCKIX PaboT, TeMaTHKa
KOTOPBIX OIpENeNsIeTCs YYUTelleM Ha OCHOBE HMEIOIIMXCS MaTepUabHO-TEXHHYECKHX DPECYpCOB M MECTHBIX HPHPOIHBIX
YCIIOBHH.




COJEP)KAHUE OBYUYEHUS
10 KJIACC

CopaeprkaHue MPOrpaMMBI, BBIIEIEHHOE KVpCU60M, HE BXOJHUT B MPOBEPKY I'OCYIAapCTBEHHON HTOTOBON aTTECTAI[HU
THA).

Tema 1. Buosorus kak Hayka

CoBpemMeHHass OHONOrus — KOMIUIEKCHass Hayka. Kparkas umcropus passutus Ouonoruu. buonmormyeckue Hayku U
n3ydaeMble UMH IpobiaemMbl. OyHIaMeHTanbHbIe, IPUKIAAHBIE U TONCKOBBIE HAyYHBIE HCCIIE0BAHNS B OHOJIOTHN.

3HayeHne OMOJIOTUH B ()OPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAy4HOM KapTuHbl Mupa. [Ipodeccun, cBI3aHHbIE C
Ouosorueii. 3HaueHNE OHOJIOTUH B IIPAKTHUECKON eI TEIFHOCTH YEI0BEKa: MEIUINHE, CEIbCKOM XO3SHCTBE, IPOMBIILICHHOCTH,
OXpaHe MPUPOJIBL.

JlemoHcTpanuu

Tloptperst: Apucrotess, Teodpacr, K. JIunueit, XK. b. Jlamapk, Y. {apsun, V. Fapseit, I'. Meunens, B. 1. BepHasckuit,
W. I1. ITaBnoB, U. U. Meunuxos, H. 1. Basunos, H. B. Tumodees-Pecorckuii, [x. Yorcon, ®@. Kpuxk, 1. K. bemnses.

Tabmuis! 1 cxeMsl: «CBS3b OMOJIOTHH C APYTMMH HayKaMu», «CHcTeMa OHOIOrHYecKUX HayK.

Tema 2. )KuBble cuCTeMBI H UX U3yYeHHE

JKuBEIe cucTeMBl Kak NpeaMeT u3ydeHHs Ouosormn. CBOWCTBA JKMBBIX CHCTEM: €IMHCTBO XHMHYECKOTO COCTaBa,
JUCKPETHOCTh M IEIOCTHOCTh, CIOXKHOCTH UM  YHOPSJOYEHHOCTb  CTPYKTYPHI, OTKPBITOCTh, CaMOOPTaHM3aLM,
CaMOBOCIIPOU3BEICHUE, Pa3PaXKUMOCTb, U3MEHUUBOCTh, POCT U Pa3BUTHUE.

VYpOBHHM OpraHu3alud >KUBBIX CHUCTEM: MOJIEKYJISPHBIN, KJIETOYHBINA, TKAHEBbIM, OpraHU3MEHHBIH, MOMYJSIMOHHO-
BUJIOBOH, SKOCHCTEMHBIH (OHoreomeHoTHuecknii), 6nocdepusii. [Ipomeccsl, mpoucxomsmye B *KHUBBIX cucTeMax. OCHOBHBIC
npu3Haky kuBoro. JKn3Hp kak ¢opma cymecTBoBaHMs MaTepuu. Hayku, m3ydaromiye >KMBBIE CHCTEMBI Ha Pa3sHBIX YPOBHSIX
OpTaHM3aLUH.

W3zydenne xuBbIX cucreM. Meronpl Ononorndeckoil Hayku. HaGmonenne, n3Mepenue, SKCIIepUMeHT, CHCTeMaTH3alus,
MeTaaHanu3. IloHatue o 3aBucuMOl M He3aBUCHMOM mepemeHHOH. IlnanupoBanue skcnepumenta. [loctaHOBKa M mpoBepka
runote3. HyneBas rumoresa. Ilonstue BbIOOpKM M e€ 1ocTOBepHOCTh. Pa3bpoc B Omornormueckux paHHbBIX. OneHka
JOCTOBEPHOCTH TOJYYSHHBIX Pe3yNIbTaTOB. [IpHUMHBI HCKaKEHHS PE3yIbTaToOB AKCIEPHMEHTA. [IOHATHE CTATHCTHIECKOTO TECTA.

JleMoHCcTpanuu

Tabmunpl u cxembl: «OCHOBHblE IpHU3HAKU JKU3HW», «buonormueckue cucremsl», «CBOHCTBa XHMBOH MaTepum»,
«YpOBHH OpTraHU3alK >KUBOH MHpHpoab», «CTpoeHnme KHUBOTHOW KieTknm», «TkaHM >XUBOTHBIX», «CHCTEMBI OpPraHOB
YeJI0BEUYECKOTo oprann3may, «bruoreonenos», «buocdepay, «MeTobl H3yUSHUS! KUBON MTPUPOJIBIY.

ObopynoBaHue: 1adopaTopHOE 000PYIOBaHNE IS IPOBEACHNS HAOMIOICHUH, N3MEPEHUH, YIKCTIEPUMEHTOB.

IIpakTHuyeckast padora «/crnonap3oBaHNe pa3IUYHBIX METOJOB IPH U3YYEHUH KUBBIX CUCTEM».

Tema 3. Buosiorus KiIeTku

KieTka — cTpyKTypHO-(QYHKIMOHANBHAS eUHUNA )XUBOro. Victopust oTkpeITHS KieTku. Paboter P. T'yka, A. JleBeHryka.
Knerounas Teopus (T. IlIBann, M. lllneiinen, P. Bupxos). OCHOBHbIE OJI0XKEHUS COBPEMEHHOM KJIETOUHON TEOPUH.

Mertoapl MONEKYTIPHOW M KIETOYHOI OHMOJOTHH: MHKPOCKOINUS, XpoMaTorpadwus, 3JIEKTpodope3, METOJ MEUEHBIX
aToMoB, au(depeHIranbHoe NEeHTPU(YrHpoBaHUe, KYJIbTHBUPOBAaHHE KIETOK. M3yuenue QuUKCUPOBAHHBIX — KIEMOK.
OnexTpoHHAs MUKpOcKonHs. Kougoxanvhas muxpockonus. Bumansnoe (npusicusnentnoe) uzyuenue Kiemox.

JdeMoHcTpauuun

IToptpersr: P. I'yk, A. JleBenryk, T. llIsann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabnuubpr u  cxembl: «CBETOBOH MHUKPOCKON», «DJIEKTPOHHBIA MHUKpPOCKOI», «McTopust pa3BUTHS METOJIOB
MHKPOCKOTIHI.

O6opynoBaHne: CBETOBOH MUKPOCKOII, MUKPOIPETIApaThl PACTUTENBHBIX, )KHBOTHBIX M OAKTEPHAIBHBIX KIIETOK.

IlpakTHyeckasi padora «l3ydeHue MeTONOB KIETOYHOH  Ouomormu  (Xpomartorpadwus, saekrpodopes,
muddepermanpaoe HeHTpudyrupopanue, [1LP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

Xumnaecknii coctaB KIeTKH. Makpo-, MUKpPO- M yIbTPaMHKPO3IeMEHTHL. Bona 1 e€ ponb kak pacTBOpPHUTENS, pearenra,
ydacTue B CTPYKTYPUPOBaHMHU KIETKH, TEIUIOPErylIslud. MuHepaabHble BellecTBAa KICTKH, WX Ouosoruyeckas poib. Ponb
KaTHOHOB M aHUOHOB B KJICTKE.

Oprannyeckre BemecTBa KIEeTKH. bronormueckne momumepsl. benkn. AMHHOKHCIOTHBIA cocTaB 0enkoB. CTPyKTyphI
OenkoBoil Mosekynsl. IlepBuuHas cTpykTypa Oenka, HenTHIHAs CBA3b. BTopuuHas, TpeTW4Hasi, 4eTBEPTHYHAs CTPYKTYpHI.
JHenaryparus. CoiictBa 6enkoB. Kinaccudukarms 6enkos. buonornueckue ¢pynknnu 6enxos. [lpuonsi.

VYrnesoasl. MoHOcaxapuasl, JUcaxapHIbl, OJUrocaxapuabl W monucaxapujasl. OOmMH TiaH CTpoeHus] H (U3UKO-
XMMHYECKHE CBOMCTBA YIiIeBoJ0B. bronorndyeckue GpyHKIMN YTI€BOOB.

Junupel. TunpoduibHo-ruapodoOHbIe cBoiicTBa. Kitaccudukanus mununos. Tpurianuepuipl, Gocdomunuasl, BOCKH,
crepounbl. buonorndeckne ¢ynxnum munupos. OOmue cBoiicTBa OHOJIOTHYECKMX MeMOpaH — TeKydecTb, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, MTOIYIPOHHIIAEMOCTb.




Hyxkneunossie kucnotsl. JJHK u PHK. Crpoenne HykiaenHoBbIX kucnot. Hykneotunsl. [TpuHIunm komMmiaeMeHTapHOCTH.
IIpaBuno Yapradda. Crpykrypa JHK — nBoitHas cnimpans. Mecronaxoxxaenue n ouonorndeckue ¢pynknnn JHK. Bugsr PHK.
Oynxuuu PHK B ki1etke.

Crpoenne wmonekynsl AT®. Makposprudeckne cBs3u B Moiekyiae AT®. Buonormueckue ¢ynkmun ATO.
BoccTaHOBIIGHHBIE TEPEHOCYHKU, X (QYHKUUH B KieTke. /pyeue nykieozuompugpocpamor (HT®). Cexsenuposanue JJHK.
Memoovr cenoMmuKY, MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrtpykTypHast Ouosorus: Onoxumuyeckue U onodusndeckue McciaeoBaHusA COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPHI
ouomoutekyn. Mooenuposarue cmpykmypol u QyHKYuil 6UOMONEKYL U Ux KoOMIAeKcos. Komnoromepuwill Ou3aiin u opeaHuyeckuil
CuHmes OUOMONEKYN U UX HENPUPOOHBIX AHANO206.

JdeMoHcTpauun

IToptpersr: JI. ITonunr, . Yorcon, @. Kpuk, M. Yunkusnc, P. ®panknun, . Caurep, C. [Ipy3unep.

Juarpammsl: «PacnpeaeneHie XUMUUECKUX 3JIEMEHTOB B HEXXUBOH MpUpojien, «PacnpeneneHne XUMUIECKUX JIEMEHTOB
B XKHBOU IIPUPOJEN.

Tabmuis! u cxemsl: «Ilepuoanydeckas TabnuIa XUMHYECKUX 3JIEMEHTOBY, «CTpoeHHne MOJEKybl BOAbI», «BemecTBa B
COCTaBe OpraHu3MoB», «CTpoeHne MoJeKyibl Oenka», «CTpyKTypbl OenKkoBOH MOeKyibl», «CTpOeHHEe MOJIEKYJ YIJIEBOZOBY,
«CtpoeHne MoKy TUIHI0BY, «HykienHoBbIe KUCTOTE), «CTpoeHne MoneKynsl ATD».

ObopynoBaHue: XuMu4decKas ocyaa U 000pyIoBaHHE.

JladopaTopHnas padora «OOHapyXeHHe OEIKOB C TOMOIIBI0 KAYeCTBEHHBIX PEaKIUiD».

JlabopaTopHasi padorta «}/ccienoBaHie HyKJIEHHOBBIX KHCIIOT, BBIIETEHHBIX U3 KIETOK PA3INIHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 QyHKIUHU KJICTKH

Tunsl KIETOK: SyKapuoTHUYeCKast U pokaproTHyeckas. CTpyKTypHO-()yHKINOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokaproTHdeckoi kiuetku. Kilerounas crenka 6akrepuii u apxeid. OCOOCHHOCTH CTPOEHHS TeTepoTpodHOM 1
aBTOTPO(HON MPOKAPUOTHIECKUX KIETOK. MECTO 1 poNIb MPOKApHOT B OMOLIEHO3aX.

CrpoeHre W (QyHKIHOHUPOBAHME SYKApHOTHUECKOW KieTKH. Ilmazmarmdeckas memOpaHa (mwia3manemma). CTpyKTypa
IUIa3MaTH9eCKOi MeMOpaHBl. TpaHCIIOPT BEUIECTB Yepe3 IUIa3MaTHUecKyl0 MeMOpaHy: macCcHBHBIN (nuddysus, obmerdéHnas
mudQy3us), akTUBHBIA (IEPBUYHBIA ¥ BTOPHYHBIA aKTUBHBIA TpaHcmopt). [lomynponunaemocts MeMOpansl. PaboTa HaTpumii-
KQJIMEBOr0 Hacoca. JHIOLMUTO3: MUHOIMTO3, (aronuro3. Dk3omuro3. Kineroynas creHka. CTpykTypa M (YHKINH KIETOYHON
CTEHKHU pacTeHHH, TpuOoB.

Iuroruasma. I{uro3oms. Iurockener. [IBmwxenue nuromnasMel. OpraHonas! kieTkd. OpHOMEMOpaHHBIE OpraHOWJIBI
kieTkd: sHpomnasmarmdeckas cerb (OIIC), ammapatr [ompmku, nW30cOMBI, HX cTpoeHMe W (yHKuuWH. BzaumocBssb
OJTHOMEMOPaHHBIX OPraHOUAOB KIeTKH. CTPOCHUE TPaHYJSIPHOTO PEeTHKYIyMa. Mexanusm nanpasnenus 6enxos ¢ DIIC. Cuntes
pacTBOpUMBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [aakuii (arpaHyJsIpHBIH) SHI0MIa3MaTHIeCKUH peTUKyIyM. CekpeTopHas
¢byakuus anmapara [ompmkn. Moougukayusa 6enxkoe ¢ annapame I'onvoowcu. Copmupoexa Oenxos 6 annapame I onvooxcu.
TpaHncropT BemecTs B kiieTke. Bakyonn pactutenbHbix kieTok. Kietounstii cokx. Typrop.

TlomyaBTOHOMHBIE OpPraHOWABI KIETKH: MHTOXOHAPHH, IUIACTHIBL. [Ipoucxodcoenue MUmMoXoHOpuil u HAACHMUO.
Cumbuocenes (K.C. Mepeackosckuil, JI. Mapeynuc). Ctpoenue v QyHKIUH MUTOXOHIPUI ¥ miacTu. [lepBUYHbIC, BTOPUYHBIC U
CJIOXKHBIE IUIACTH/IBI (POTOCHHTE3UPYIOMINX SYKAPHOT. XJIOPOIIIACTEI, XPOMOIUIACTHI, JIEHKOIIIACTHI BBICIIIMX PACTEHHUI.

Hemem0Opannbie opraHounas! kiaetkn CTpoeHMe M (QYHKIMM HEMEMOpaHHBIX OpPraHOWIOB KIETKH. PHOOCOMBIL
Tpomesicymounvie unamenmol. MuxkpobunaMeHTol. Axkmunosvle Mukpoguiamenmysl. MBIIICUHBIC KIETKH. AKMUHOBblE
KOMNOHenmyl Hembluleynblx kiemok. Mukporpyboukn. Knerounsni nentp. CTpoeHHe M JBMKEHHE XTYTHKOB M PECHHYEK.
Mukporpybouku 1mTomnasMsl. LlenTpuons. Benku, accoyuupoeannvie ¢ MUuKpoOQUIGMEHMAMU U  MUKPOMPYOOUKAMU.
Momopnvie 6enxu.

Snpo. OGomnouka sapa, XpoMaTHH, KapuoIUia3Ma, SAPBIIKH, X CTPOSHUE W (QYHKUUH. SIepHbIi OEnKOBBIH MaTpHKC.
IIpocTpancTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTepdaszHOM sinpe. Dyxpomamun u cemepoxpomamun. beaku XxpomaTtiuHa —
TUCTOHBL. JJuHamuka A0epHoil 060104k 6 Mumose. AoepHblii mpancnopm.

Knerounsie BkmodeHus. CpaBHUTENIbHAS XapaKTEPHUCTHUKA KIETOK 3yKapruOT (PAaCTUTENLHON, JKUBOTHOM, TPHOHOI).

JdeMoHcTpauun

Ioptpetsr: K.C. Mepexkosckuit, JI. Maprysnuc.

Tabmurs! 1 cxeMsl: «CTpoeHHe SYKapHOTHIECKOH KIeTKN», «CTpoeHne KUBOTHON KIIeTKn», «CTpOeHHe pacTHTEIbHON
KIeTKn», «CTpoeHUe MUTOXOHAPUNY, «SIapoy», «CTpoeHHe MTPOKapHOTHIECKOH KIISTKI.

OOopynoBaHne: CBETOBOH MHKPOCKOI, MHKPOIPENapaThl pPacTHTENbHBIX, JXHBOTHBIX KIETOK, MHKpPOIIPENapaTsl
OaKTepUabHBIX KIETOK.

JlaGopaTopHasi paboTa «/3yueHue cTpoeHuUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IpakTnyeckas padora «/I3ydenne CBOWCTB KJICTOUHOH MeMOpaHED».

JlabopaTopHas padora «}/cciaenoBaHue MIa3MoNn3a 1 JEMIa3MONN3a B PACTUTEIBHBIX KIETKAX».

IpakTnyeckas padora «/3ydeHne IBIKEHHS [IUTOILIA3MBI B PACTUTENBHBIX KJIETKaX).

Tema 6. OOMeH BellecTB M NpeBpallleHHe JHEPTHHU B KJIeTKe

AccuMmisiiiusi UM IUCCUMIUIIIMSL — JIBE CTOpOHBI Merabomm3ma. Tumbl oOMeHa BeIIECTB: aBTOTPO(HBIN H
reTepoTpodHbii. YyacTue KHUCIOpoaa B OOMEHHBIX Hpoleccax. JHepreTuueckoe obecniedeHune KieTku: mnpespaienue ATO B
0OMeHHBIX Tporeccax. PepMeHTaTHBHBIA XapaKTep peakuil KICTOUYHOro Meradbonmsma. OepMeHTH], UX CTPOSHUE, CBOWCTBA M
MexaHusM JeictBus. Kopepmentsl. OTianuns (EepMEHTOB OT HEOPraHMYECKHX KaTajlu3aToOpoB. BelKU-aKTUBATOPBI U OENKH-
HUHTUOUTOPBI. 3aBUCHUMOCTb CKOPOCTH ()EPMEHTATHUBHBIX PEAKLMH OT Pa3InYHbIX (haKTOPOB.




ITepBUYHBI CHHTE3 OpPraHMYECKUX BellecTB B KieTke. DOTOCHHTE3. AHOKCULEHHbIL U OKCUSEHHbIl (homocunmes y
baxmepuil. Ceemocobupaioujue nueMenmsl U RUSMeHMbl peakyiloHHo20 yermpa. Poib XJI0poracToB B nporecce GpoTocuHTe3a.
CaeroBast u TeMHOBast pas3bl. Pomoosixanue, Cs., Cq. u CAM-munsr pomocunmesa. IlponyKTuBHOCTh PoTOCHHTE3a. BiusHue
pa3IUYHBIX (haKTOPOB HA CKOPOCTH (hOTOCHHTE3a. 3HAUCHUE (hOTOCHHTE3A.

Xemocunre3. Pa3HooOpasue OpraHH3MOB-XEMOCHHTETUKOB: HUTpUPHUUUpYIOLUIHE OaKTepuH, Kele300aKTepuH,
cepobakTepry, BOTOPOAHBIE OaKTepHy. 3HAUCHHUE XEMOCHHTE3a.

AnHa3poOHble opraHu3Mbl. Bumel Opoxenus. IIpoaykTsl OpoKeHHS W MX HCIHOJIB30BaHUE YENOBEKOM. AHa’pOOHbIE
MHKPOOPTaHU3MBI Kak 00beKThl OMOTEXHOJIOTHH U BO30yanuTenn OoIe3HeH.

AdpoOHBIE OpraHU3MEL. JTambl dHepreTudeckoro odmeHa. [logroroBuTenbHBIA STam. [mmkoiam3 — OecKHCIOpOxHOE
pacienieHye IIIKO3bL.

Bronornueckoe okucienue, WM KIETOYHOE JbIXaHHe. Polb MHTOXOHIpHH B MpoIieccax OMOJIOTHYECKOTO OKHCIICHUS.
Huxnnyeckue peakuun. OkucnutensHoe GochopuianpoBanue. Duepeus membpannozo epaduenma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. TlpenMymiecTBa a3poOHOro MyTH OOMEHA BEIICCTB mepel] aHadpoOHBIM. DPPEKTUBHOCTD
SHEPTreTHYECKOTo 0OMeHa.

JleMoHCcTpanuu

Toptpetsr: Ix. [puctmu, K. A. Tumupsizes, C. H. Bunorpaackuit, B. A. Durensrapar, [1. Murtuemn, I'. A. 3aBap3uH.

Tabmumer u cxemsl: «DoTocuHTE3», «DHepreTndyeckuii obOmen», «buocunTe3 Oenka», «Ctpoenue QepmeHTaN,
«XeMOCHHTE3».

OOopynoBaHne: CBETOBOM MMKPOCKOIN, OOOpyIOBaHHE [UII HPUTOTOBICHUS IOCTOSHHBIX M BPEMEHHBIX
MHKPOIIPETIapaToB.

JlabopaTopuas padoTta «/3ydeHne KaTaINTHYECKOH aKTHBHOCTH ()ePMEHTOB (Ha MIPHMEPE aMUJIa3bl WIIN KaTalasbl)y.

JladopaTopnas paGora «l3ydeHne QepMEHTaTHBHOIO pACIICIUICHUS] IIEPOKCHAA BOJOPOJa B PACTHTEIBHBIX H
JKHBOTHBIX KJIETKaX).

JlabopaTopuas padota «CpaBHEHHE IPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTopHnasi pa6ora «CpaBHEHHE IIPOIECCOB OPOMKEHHS M ABIXAHHSD).

Tema 7. HacnencrBenHasi MHHpopMauus M peajnu3anms eé B KieTKe

Peakunyn matpuyHOro cHHTe3a. [IpHHINI KOMIUIEMEHTapHOCTH B pPEaKIWSAX MATPHUYHOTO CHHTe3a. Peanmmsarnus
HacJeICTBeHHON mH(popmarmu. ['eHeTmueckuii kon, ero cBoiicTBa. Tpanckpumuus — Matpuusblii cuHTe3 PHK. IpuHImIE!
TPAHCKPUILIMU:  KOMIJIEMEHTApHOCTb, AHTUIAPAJUICNIBHOCTh, AacUMMeETpU4HOCTh. Cospesanue mampuunvix PHK @6
aykapuomuyeckou knemxe. Hexooupyrowue PHK.

Tpancnsiuust u e€ stansl. Yuactue TpancnioptHeix PHK B GnocunTese Genka. Ycnosus Ouocunresa 6enka. Koauposanue
aMHUHOKHCIIOT. Posb pubocoM B GHocuHTE3e Oernka.

Cospemennvie npedcmasnenus o cmpoenuu 2erog. OpraHu3alsd T€HOMa y HPOKApHOT M SYKapHoT. Perymsmus
aKTUBHOCTH I'€HOB y npokapuot. ['unore3a onepona (®. XKako6, JK. MaHo). Monexynapnvie mexanusmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomol 2enog. Peryiaiust 0OMEHHBIX TIPOIECCOB B KieTKe. KiteTouHbI roMeocTas.

Bupycsl — HewsierouHble (OPMBI XM3HM M oOnuraTHele mapasutbl. CTpOEHHE NPOCTBIX M CIOXHBIX BHPYCOB,
peTrpoBupycoB, 6akrepuodaros. JKusnennwviii yuxn JHK-codepacawux eupycos, PHK-codepoicawux upycos, bakmepuogpazos.
Obpamnas mpanckpunyus, peeepmasa, unmezpasa.

BupycHsle 3a0oeBanys 4enoBeka, )XUBOTHBIX, pactenuid. CITM/I, COVID-19, conuansHble 1 MEUIUHCKHE TTPOOIEMBL.

Buounpopmamuxa: unmeepayus u anamuz 6oavuux maccusos («bigdatay) cmpyxmypuwix 6uonocuueckux Ooanmvix.
Hanomexnonozuu 6 buonozuu u meduyune. Ilpoepammupyemoie ynxyuu benxos. Cnocobvi 00cmasKu 1ekapcme.

JdeMoHcTpauun

[Moptpetsi: H. K. Konbuos, /. Y. UBaHOBCKHIA.

Ta6mmnp! u cxemsl: «brocuHTe3 Oenkay, «['eHeTndeckuii koay, «Bupyce», «bakTeprodarny.

IIpakTnyeckas padora «Co3naHue MOJEIH BUPYyCay.

Tema 8. ZKn3HeHHBIH HUKJ KIE€TKH

Knerounsrit muxi, ero mepuonsl m perymanus. Matepdaza m mMuto3. OCOOSHHOCTH TPOIECCOB, MPOTEKAIOMUX B
uaTepdase. [ToaroroBka KieTku K aeneHuio. [IpecnHTeTHUECKHi (IOCTMUTOTHYECKHUH), CHHTETUUECKUI U MOCTCUHTETUYESCKUIT
(IpEeMUTOTHYECKHI) IEPUOIBI HHTEP(DA3HI.

Marpuunsiii cunte3 JJHK — perummkanus. punnuns! pennukannu JJHK: xoMmieMeHTapHOCTD, OTyKOHCEPBAaTUBHBIN
CHHTE3, aHTHHapauienbHocTh. MexanmM permkamun JJHK. Xpomocomer. Ctpoerne xpomocoM. Telmomepsl U Telomepasa.
XpOMOCOMHBIN HaboOp KJIETKH — KapHOTHUI. JMIIOMIHBIA M TalIOMJHBIH HAaOOpBl XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
TlonoBBIE XPOMOCOMBL.

Jenenue xnetkn — MuTo3. CTauy MUTO3a U IPOUCXOJSIINE B HUX Iporecchl. Tunsl Muto3a. Kaprokunes n muTokuHE3.
buonoruyeckoe 3HaU€HNE MUTO3A.

Perymsnust MuTOTHYIECKOTO IUKIIa KIIeTKH. [IporpaMmupyemMast KieTouHast THOEITb — alloITO3.

Knero4Hoe s1po, XpoMOCOMBI, pyHKIHOHAIIbHAS TeHOMHKA. Mexanusmul nponudepayuu, oup@epenyuposxu, cmapenus.
u eubenu knemok. «Llugpposas xnemxay — buoungpopmamuueckue mooenu GYHKYUOHUPOBAHUS KIEKU.

JdeMoHcTpauun

Ta6mp! u cxembl: « KU3HEHHBIN UK KICTKHY, «Muto3y, «CtpoeHue xpoMocomy, «Permmukanms JJTHK».

OO6opynoBaHue: CBETOBOH MUKPOCKOII, MUKpOIpenapartsl: «MHUTO03 B KJIETKaX KOPEIIKa JTyKa».

JlabopaTopHas padora «}/3ydeHre XpOMOCOM Ha FOTOBBIX MHUKPOMpENapaTax.




JlabopaTopHas padota «HaOmoneHrne MuTO3a B KJICTKaX KOHUMKA KOPEIIKA JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax)y».

Tema 9. CTpoenue 1 QyHKIUH OPTAaHH3MOB

Bronoruueckoe pasHooOpasue opranu3mMoB. OHOKIETOUHBIE, KOTOHUATIBHBIE, MHOTOKJIETOUHbBIE OPraHU3MBI.

OCOOCHHOCTH CTPOEHMSI M JKHU3HEACSATEIFHOCTH OJHOKJIETOYHBIX OPraHM3MOB. bakrepmu, apxen, OJHOKJIECTOYHBIS
TpuOBI, OTHOKIETOYHbIE BOJOPOCIH, APYTUe MPOTHCTHL. KoToHNaIbHbBIE OpraHU3MBI.

B3auMocBs3b yacTeil MHOTOKIIETOUHOrO opranu3Ma. TkaHu, OpraHel U CUCTEeMbI OpraHoB. OpraHusM Kak eJUHOE LIENO0E.
T'omeocras.

Txanu pacteHuid. THIIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTebHast, MOKPOBHAS, IPOBOASINAS], OCHOBHAS, MEXaHHIECKasl.
OcobeHHOCTH cTpOeHMs, GPYHKIUIT 1 pacIoyIoKeHHs TKaHel B opraHax pacTeHHI.

TxaHu >KUBOTHBIX M dYelOBeKa. TWUIBI MBOTHBIX TKaHEH: sMUTeNManbHAs, COSAUHHUTENbHAS, MbIIICYHAs, HEPBHAs.
OcoGeHHOCTH cTpOeHNs, GDYHKIUH U PacIIoNoKeHHs TKaHel B OpraHax KHBOTHBIX U YeJIOBeEKa.

Opransl. BereraTuBHBIE U T€HEpAaTHBHBIE OpraHbl pacTeHUi. OpraHbl M CHCTEMBI OPraHOB JKMBOTHBIX M UENOBEKa.
OyHKIIMY OPraHOB U CUCTEM OPTraHoOB.

Omnopa Tena oprann3zmoB. Kapkac pactenuit. CKkeneTsl OMHOKIETOUHBIX 1 MHOTOKJIETOUHBIX KUBOTHBIX. HapykHbIH 1
BHYTpeHHHUIH ckeseT. CTpoeHHe U TUIIbI COSAUHEHUS KOCTEH.

JIBmKeHre OpraHu3MOB. [IBIDKEHHE OJHOKIETOYHBIX OPTaHM3MOB: aMEOOWAHOE, KI'YTHKOBOE, pecCHHYHOE. J[BHKeHHe
MHOTOKJIETOUHBIX PACTEHUH: TPOMU3MBI U HACTUH. J{BH)KEHHE MHOTOKJICTOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIIEYHAs] CHCTEMA.
Pedrnekc. CkeneTHbIC MBIIIIBI M UX padoTa.

IIuranne opranmsmoB. [lormomenue BOJABI, YITEKHUCIOrO Ta3a M MHHEPAIbHBIX BEIIECTB pacTeHHAMH. llnTaHme
JKUBOTHBIX. BHyTpHUIIOJIOCTHOE M  BHYTPUKJIETOYHOE muIeBapeHHe. [IuTaHue MO3BOHOYHBIX JKUBOTHBIX. Othemnsl
MHIIEBAPUTENHHOTO TpakTa. [InmesapuTensHble sxenessl. [IumeBapurensaas cucTeMa 4eIoBeKa.

Jpixanue opraHm3MoB. Jlpixanume pacteHuil. [lpixanue >kuBOTHBIX. J[uddy3ns razoB uepe3 IOBEPXHOCTH KIIETKH.
Koxxoe npixanme. JIprxatenpHas moBepxHOCTh. JKabepHoe m nérouHoe apixaHue. JIpIXaHHWE MO3BOHOYHBIX JKHBOTHBIX M
4YelIoBeKa. OBOMIOIHOHHOE YCIOKHEHHE CTPOCHUS JETKUX ITO3BOHOYHBIX JKUBOTHBIX. JIpIXaTeNbHas CHCTEMa UeNOBEKa.
MexaHu3M BEHTWIIIHN JETKUX y NTHI X MIICKONHUTAOMNX. Peryssinus npxanus. JlpxartesbHbIe 00BEMBI.

TpaHcnopT BewECTB y OPraHu3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHUH. TpaHCHOPT BEIIECTB y IKUBOTHBIX.
Kposenocnas cuctema n e€ opransl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX JKMBOTHBIX M 4denoBeka. Cepale, KpOBEHOCHBIE
cocymsl M KpoBb. Kpyrm kpoBooOpamieHHs. DBOJIONMOHHBIE YCIOKHEHHS CTPOEHHS KPOBEHOCHOW CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX. PaboTa cepina u e€ perysius.

Brigenenne y opranmsmoB. Brinenenme y pacrenumii. Boimenenne y skuBoTHBIX. CokpaTuTenbHble Bakyoian. OpraHsl
BhIeNeHMs. OHibTpanus, cekpelys 1 00paTHOe BcachIBaHHWE KaK MEXaHH3MbI pabOTHI OpraHoB BblIeaeHHs. CBsI3b MONOCTH Teja
C KPOBEHOCHOH M BBIAEIMTENBHON cucremMaMmu. BbineneHue y NO3BOHOYHBIX KMBOTHBIX U uenoBeka. [louku. CtpoeHue u
(hyHKuHOHNpOoBaHue HeppoHa. OOpa3oBaHHE MOYH Y YEIIOBEKA.

3amuTa y OpraHM3MoOB. 3aIlInTa y OAHOKJIETOYHBIX OpraHn3MoB. Cropsl OakTepui W IHUCTHI HMpOCTEHmMX. 3amuTa y
MHOTOKJIETOYHBIX pacTeHnii. Kyrukyna. Cpencrsa macCUBHON W XUMHYIECKOH 3aIIUThl. DUTOHIIUIBL.

3amuTa y MHOTOKJICTOYHBIX JKUBOTHBIX. [IOKpPOBBI M MX MPOW3BOAHBIE. 3alllMTa opraHu3Ma oT Ooine3Heil. ViMMyHHas
cucremMa 4denoBeka. KIIeTOUHBI W TyMOpaNbHBII UMMYHHTET. Bpoka€HHBIM M MproOpeTEHHBIN crennpuuecKuii IMMYHHUTET.
Teopus koHaNBEHO-cenekTHBHOTO HMMYyHHUTeTa (I1. Dpux, @. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBEThI OPraHU3MOB.
PoJb BpOXKIEHHOTO IMMYHHTETA B PA3BUTHH CHCTEMHBIX 3a00JI€BaHMUI.

PazgpaxnMmocTs W perymamus y OpraHm3MoB. Pa3apaXXuMoCcTh y OAHOKIETOYHBIX OPTaHU3MOB. TaKCHCHI
PaznipaxuMocCTh U peryisnus y pacTeHuil. POcTOBbIE BelllECTBA U UX 3HAYEHUE.

HepBHast cucrema m peduekTopHas peryiasnus y >KHBOTHBIX. HepBHas cucremMa M €€ OTAENBL. DBOJIONHOHHOE
YCIIOKHEHUE CTPOCHUSA HepBHOﬁ CUCTEMBI Yy JXUBOTHBIX. OT}]SJ’I])I TOJIOBHOI'O MO3ra IO3BOHOYHBIX >XHBOTHBIX. Ped)nelcc 154
pedexTopHas xyra. be3ycioBHBIE U yCIOBHEIE pe(IEKCHI.

FyMopaanaﬂ peryjanusa U SHAOKPHUHHASA CHUCTEMA JKUBOTHBIX MU YEJIOBEKA. JKenesnr SHJIOKpI/IHHOI\/'l CUCTEMbI U HX
TOpMOHBL. JleificTBHe TOPMOHOB. B3anMoCBs3b HEPBHOI 1 SHIOKPUHHON crcTeM. [ mmoTanamo-runodu3apHas cucrema.

JdeMoHcTpauun

[Moptper: U. I1. ITaBnos.

Tabmuis! 1 cxeMsl: «ORHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE Bomopocim», «bakrepum», «IIpocteiimme,
((OpFaHbI IIBETKOBBIX paCTeHMﬁ)), «CucteMbl OpraHoB MO3BOHOYHBIX )XUBOTHBIX), «BHyTpeHHee CTPOCHHUE HACEKOMBIX), «TkaHu
pactenuit», «KopHeBble cucteMsn», «CTpoeHne crebisy, «CTpoeHne IHCTOBOH ITacTUHKMY, «TkaHM XHBOTHBIX», «Ckenmer
yenoBeKkay, «[lumeBaputenbHas cucteMay, «KpoBeHocHas cucteMay, «/lpixatenbHas cucteMay, «HepBHas cuctemay, «Koxay,
«Mpimeynast  cuctema», «BoimenurensHas cuctema», «OHIOKpUHHas cucrtema», «CTpoeHHe MBI, «MMyHHTETY,
«KumeuynononoctHsley, «CxeMa NUTaHUSA pacTeHU», «KpOBEHOCHBIC CUCTEMBI II03BOHOYHBIX KHBOTHBIX», «CTpOCHUE THIPHD»,
«CtpoeHue mnaHapun», «BHyTpeHHee cTpoeHHe J0xkIeBoro uepss», «HepsHas cuctema poio», «HepBHas cucrema JIATYHMIKIY,
«HepsHas cucrema npecMelkaromuxcsay», «HepBHas cucrema ntuny, «HepsBHasd cuctema miekonuraromux», «HepBHas cucrema
yesoBeKay, «Pedaexey.

OOopynoBaHne: CBETOBOH MHKPOCKOII, MHUKpOIIPENapaThl OJHOKIETOYHBIX OPraHM3MOB, MHKpPOIIpENaparshl TKaHEH,
PaKOBHHBI MOJUTIOCKOB, KOJJIEKI[MH HACEKOMBIX, MITIOKOXKHUX, )KUBBIE SK3EMILISIPHl KOMHATHBIX PACTeHHH, repObapuy pacTeHuit
Pa3HBIX OTJEJIOB, BJIAYKHBIE NPENapaThl KHUBOTHBIX, CKEIETHl MO3BOHOYHBIX, KOJUICKIUH OECIIO3BOHOYHBIX JKUBOTHBIX, CKEIIET
JenoBeka, 000pyJOBaHUE IS IEMOHCTPAIMU TIOUYBEHHOTO U BO3YLIHOTO MMUTAHHS PACTEHUH, PacIIeIUICHUs KpaxMana 1 6elKoB




nox JeicTBueM (epMeHTOB, O0OpPYZOBaHHE IJIsi IEMOHCTPALMU OIBITOB 10 HM3MEPEHHIO JKM3HEHHOH EMKOCTH JErKux,
MEXaHHM3Ma JbIXaTeNbHbIX JBHKEHHH, MOIENH FOJIOBHOTO MO3Ta PA3JIMYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yyeHne TkaHeH pacTeHHID».

JlaGopaTopHas padorta «/3yueHue TKaHEH )KUBOTHBIX).

JlabopaTopHas padora «}/3ydeHHe OpraHOB LIBETKOBOTO PACTCHUS».

Tema 10. Pa3mHokeHHEe H pa3BUTHE OPTAHH3MOB

DopMBI pa3MHOXKEHHSI OpPTraHU3MOB: Oecroyioe (BKIIOYasi BET€TaTUBHOE) M ITOJIOBOE. BHIbl Gecronoro pasMHOKEHHUS:
MOYKOBaHHE, CIIOPYISIHS, PparMeHTanys, KIIOHHPOBaHHE.

ITonoBoe paszmuokenue. [lonoBble kieTku, uiau ramersl. Meio3. Craauu meitosa. [loBenenune xpomocoMm B Meiio3se.
Kpoccunrosep. bronornueckuii cMpIci Meiio3a 1 OIOBOTO mporiecca. Melo3 1 ero MecTo B )KU3HEHHOM IIMKJIE OPTaHH3MOB.

IIpemzaponsimeBoe pazsutne. ['ameroreHes y >KMBOTHBIX. [lonoBble »xene3bl. OOpa3oBaHWE M Pa3BUTHE ITOJIOBBIX
kierok. Cnepmaroreres u oorene3. CTpoeHHe MOJIOBBIX KIETOK.

OmofoTBOpEeHHEe W 3MOPHOHAJIBHOE pPa3BUTHE >KMBOTHBIX. CIOCOOBI OINIOZOTBOPEHMS: Hapy)KHOE, BHYTpPEHHEE.
ITapTenorenes.

MunuBnayanbHOe pa3BUTHE OPTaHW3MOB (OHTOTeHE3). DMOPHOJIOTHS — HayKa O Pa3BHTHH OpraHM3MOB. Mopgoeenes —
00Ha U3 21asHblX npobdaem s3mopuonocuu. Konyenyus mopghoeenos u mooenu mopghoeeneza. Cragun >MOpHOTreHe3a KUBOTHBIX
(Ha mpumepe sarymkn). Jpobnenue. Tunsl npobnenus. Jemepmunuposannoe u Hedepmunupogantoe opobnenue. brnacmyna,
munwl 6aacmyn. OCOOEHHOCTH IPOOICHIS MICKOUTAIOINX. 3apO/IbIIEeBhIe JINCTKY (TaCTPY ALK ). 3aKiIaaKka OpraHoB M TKaHEeH
U3 3apOABIIIEBBIX JIMCTKOB. B3amMHOe BIMsSHHME yacTel pa3BHBAIOIIETOCS 3apojblma (3MOpHOHaTbHAs MHIYKIWS). 3aKiagka
IUIaHA CTPOSHHUS KMBOTHOTO KaK Pe3yJbTaT HepapXUUeCKUX B3aMMOJCHCTBHI T'eHOB. BimsHne Ha SMOpPHOHAIBHOE pa3BHTHE
Pa3IUIHBIX ()aKTOPOB OKPYKAIOIIEH CPEIbL.

Pocr u passutue xuBoTHBIX. [TocTamMOproHaNbHEIN epuoa. [IpsiMmoe u HenpsiMoe pazBuTne. PasBurie ¢ Meramopho3oM
y 0ecro3BOHOYHBIX M TIO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3HAUCHHE TIPSIMOTO U HENPSAMOTO pa3BUTUS, WX
pactpocTpaHeHHe B HpHpoe. Tumbl pocTa KUBOTHBIX. (DaKkTOpBl PErymsiiud pOCTa JKMBOTHBIX M yenoBeka. Cragun
MOCTIMOPHOHAIBHOTO Pa3BUTHA Y JKMBOTHBIX M dUeloBeKka. [lepmonmsl oHTOreHe3a dyenoBeka. CTapeHHE W CMEpTh Kak
OHMOJIOTHYECKHE TTPOLIECCHI.

PasmHOXeHUE M pa3BuTHe pacteHWid. ['amerodur u cropodut. Melo3 B XM3HEHHOM IMKiIe pacTeHnd. OOpa3oBaHue
crop B mporecce meiioza. ['amerorene3 y pacreHmid. OIUIOOTBOpEHHE M PAa3BHTHE PACTHTENBHBIX OPraHU3MOB. [IBoitHOE
OIUIOJIOTBOPEHHUE y IIBETKOBBIX pacTeHuit. OOpa3oBaHKe U pa3BUTHE CEMEHH.

MexXaHH3MBI PETYIAIIN OHTOTeHEe3a Y PACTEHUH 1 )KUBOTHBIX.

JleMoHCcTpanuu

Ioptpetsr: C. I'. Hapamun, X. lllneman.

Tabmumper u cxembl: «BereratnBHOoe pasMHOXeHHe», «Tumel Oecrmomoro pasMHOXKEHUs», «Pa3MHOXeHHE
XJIAaMHJJIOMOHa/1bl», «Pa3MHOXKeHUe 3BIIICHbI», «PasMHOXXeHHe Tuapb», «Melo3y», «XpomocoMsly, «['amerorenes», «CTpoeHue
SHIEKIeTKH U criepMaTo3onaay, «OCHOBHBIE CTaanu oHToreHe3a», «IIpsmoe m Hempsimoe pasBuTme», «PasButne Mmaiickoro
Kykay, «PazBuTtue capaHumn», «Pa3Butue JArymkn», «/IBoifHOE OIUIONOTBOPEHHE Y IIBETKOBBIX pacTeHU», «CTpoeHHe CeMsH
OJIHOJIOJIBHBIX M JIBY/IOJIBHBIX pacTeHU», «KU3HEHHBIN LMK MOpPCKOM KamycTbl», «KHW3HEHHBIH LUK MXay, «Kn3HeHHBIH
IIUKJI NarOPOTHUKAY, «KN3HEHHBIH IIUKII COCHBIY.

OOopynoBaHue: CBETOBOH MHKPOCKOI, MHKpOIpENapaThl SHIEKICTOK M CHepMaTo30ua0B, Mojenb «Llukm pa3BuThs
JSTYIIIKI.

JlabopaTopHas padota «/3yueHne cTpOeHNUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTHyeckas padoTa «BrIsBICHNE IPH3HAKOB CXOACTBA 3aPOABIIIEH TO3BOHOYHBIX )KUBOTHBIXY.

JlagopaTtopHasi pa6oTa «CTpoeHHE OpraHOB Pa3MHOXKEHUS BBICIIMX PACTCHUN.

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEICTBEHHOCTH U U3MEHYHBOCTH OPraHU3MOB

Vcropusi CTaHOBIGHUsI M Pa3BUTHS TeHETHKH Kak Hayku. Pabotel I'. Menpens, I'. me ®pwusa, T. Moprana. Pons
OTEYECTBCHHBIX Y4Y€HBIX B paszButhu reHetnkd. Paborer H. K. Kompmoma, H. . Bammmosa, A. H. Benozepckoro, I'. .
Kapmeuerko, 10. A. ®ummmuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TOHSATHS M CHMBOJIBL. [ OMOJIOTHYHEIE XpOMOCOMBI, aJUUICIIBbHBIE T'CHBI, AJbTCPHATHBHBIC
MPU3HAKY, TOMUHAHTHBI W PELECCHBHBIN TPHU3HAK, TOMO3UIOTa, TeTEPO3Ur0Ta, YUCTas JMHUS, THOPUABI, TEHOTHII, (GeHOTHI.
OCHOBHEBIE MCTO/bI TCHCTUKU FHGpH}lOHOFI/I‘[eCKI/Iﬁ, L[I/ITOJ'[O]"PI'—[CCKPII\;I, MOHCKyHﬂpHO-FeHCTI/I‘[eCKI/Iﬁ.

JdeMoHcTpauun

IMoptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H. benosepckuii, I'. [I.
Kapmeuenxko, 0. A. ®ummaenko, H. B. Tumodees-PecoBckuii.

Tabmus! 1 cxeMbl: «MeToIbI TeHETUKI, «CXEMbI CKPEIBAHHSD).

JlaGoparopHas pa6ora «/[po3o¢duia kak 00bEKT FeHETHIECKUX HCCIIEIOBaHHI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemyBanue. llepBolii 3akoH MeHzaens — 3ak0H eAMHOOOpa3us THOPUAOB IEPBOrO IOKOJICHUS.
IIpaBuno nmomuHmpoBaHms. BTopoil 3akoH MeHzmens — 3aKOH paclleIIeHHs pu3HAKoB. lluTonormueckne OCHOBEI
MOHOTHOPHAHOTO CKpeliBaHus. [ nmoresa YuCTOTH TaMeT.

Amnammsupyiomee ckpenuBanue. [IpoMesxyTodHbI XapakTep HacienoBaHus. PaciieruieHue Npu3HAKOB IIPU HETIOJIHOM
JOMHMHHPOBAHHH.




JurnOpungnoe ckpemuBanue. Tperuit 3akoH MeHzaens — 3aKOH HE3aBHCUMOIO HAcJeJOBaHHS IPU3HAKOB.
I{uronornaeckne 0OCHOBBI JTUTHOPHHOTO CKPEIINBAHS.

CueruleHHoe HacnegoBaHue mpusHakoB. PabGotsr T. Moprana. CrieruieHHOe HacieJOBaHHE TI'€HOB, HapylIeHHE
CLEIUICHUS MEXIy F'eHaMU. XpOMOCOMHAsl TEOpUsI HACIECICTBEHHOCTH.

T'enetuka nmona. XpoMOCOMHBIM MEXaHU3M OIpPEAETICHUS 1M0JIa. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBL. ["'OMOraMeTHBIH U
rereporaMeTHsli noi. I'eHeTnyeckas cTpyKkTypa MoJIoBBIX XpoMocoM. HacineoBaHe IPU3HAKOB, CLEIUICHHBIX € IIOJIOM.

T'enotun xak nenoctHas cucrema. IlnefoTponuss — MHOKECTBEHHOE J€HCTBHE IeHa. MHOKECTBEHHBIH ajlIeIU3M.
BzaumopeiictBue HeayutenbHbIX reHOB. KoMementapHocTs. Onuctas. [lonmumepus.

T'eHernyeckuii KOHTPOJIL PA3BUTHS PACTEHUH, JKUBOTHBIX M UEJOBEKa, a TakkKe (PU3HONOTHMYECKHX IPOIECCOB,
MOBEJCHUsI M KOTHUTUBHBIX (QYHKUui. ['eHeTHueckue MexaHM3MBI CHMOMOTEHE3a, MEXaHH3Mbl B3aUMOJCHCTBUS «XO3SHH —
MapasuT» M «XO35IMH — MHUKpoOHom». ['eHeTHueckue acmeKkThl KOHTPOJS M WM3MEHCHUsS HAClIe[CTBEHHOH HH(MOpPMaluu B
MOKOJIEHHUAX KJIETOK U OPraHH3MOB.

JlemoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuisr u cxembl: «[lepBelii M BTOpo# 3akoHBl MeHaens», «Tpernit 3akoH MeHnens», «AHaIH3HpYOIIEe
ckpemuBanue», «Hemonmnoe momuHMpoBaHuey, «CIEIUIEHHOE HAcleA0BaHHE MPU3HAKOB y Apo3odmisy, «['eHeTHka momay,
«Kapuotun yenoekay, «Kapuotun nposodpwmisr»y, «Kapuotum nrumbl», «MHOXECTBEHHBIH aiienu3M», «B3ammopeiicTBue
TCHOBY.

O6opynoBaHue: MOJIETb Ul JIEMOHCTPAUU 3aKOHOB €IMHOOOpa3usi TMOPHIOB IEPBOTO IOKOJCHUS M PACIIECIUICHUS
[PU3HAKOB, MOJENb JUId JAEMOHCTpPAllMM 3aKOHAa HE3aBUCUMOIO HACJEeIOBaHUS IIPU3HAKOB, MOJENb I JEMOHCTpaluu
CIIEINICHHOTO HACJIEI0BAaHMS IPU3HAKOB, CBETOBOH MHKPOCKOII, MUKpoIpenapar: «/lpozodunay.

IIpakTHyeckas padota «3ydeHne pe3yapTaTOB MOHOTHOPHIHOTO CKPEIIMBAHMS Y JPO30(HIBD».

IpakTnyeckas padora «/3ydeHue pe3ynbTaToOB JUTHOPHIHOTO CKPEIINBAHUS y APO30(UIBDY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH

BsanmoneiictBue reHotuna u cpeabl npu QopmupoBaHud (eHoTuna. M3meHuMBOCTh IpH3HAKOB. KauecTBeHHBIE M
KOJIMYIECTBEHHBIC IIPU3HAKU. BUJIbI H3MEHINBOCTU: HEHACIIEICTBCHHAs M HACIIEACTBEHHASI.

MoandukaonHas U3MEHIHBOCTh. PoJIb cpensl B popMHUPOBaHNH MOAN(DHUKAIIMOHHOH n3MeHunBocTr. HopMa peakin
npu3HaKa. BapuannonHsii psg u BapuanuonHas kpusas (B. Moranacen). CoiicTBa MOTU(PHUKAITMOHHONH H3MEHIUBOCTH.

I'enoTunuyeckas U3MeHUUBOCTh. CBOMCTBA M€HOTUIIMUYECKONM M3MEHUMBOCTH. BUABI FeHOTUNHMYECKON HM3MEHUYMBOCTH:
KOMOWHATHBHAs, MyTallMOHHASL.

KomOuHaTHBHasT M3MEHYMBOCTb. Mei03 W IOJOBOM mpolecc — OCHOBAa KOMOWHATHBHOM HW3MEHYMBOCTH. Poib
KOMOWHATHBHON M3MEHYMBOCTH B CO3/IaHUH T€HETUYECKOTO Pa3HOOOpa3us B Ipeeax OJHOro BH/A.

MyTarnuonHass W3MEHIYNBOCTh. BHIBI MyTanuii: TeHHbIE, XpPOMOCOMHEIE, TeHOMHBIe. CIIOHTaHHBIE W WHIYIIMPOBAHHEIE
MyTaluy. SIaepHble U NUTOIUIa3MaTHdeckue MyTanud. CoMaTudeckue U 1osiopble MyTanuu. [IpuduHbEl BOSHUKHOBEHHS MyTallUi.
MyTareHsl ¥ UX BIHSHHE HAa OpPraHU3MBL 3aKOHOMEPHOCTH MYTAllMOHHOTO IIpOIecca. 3aKOH TOMOJOTHYECKHX DPSJOB B
HaciencTBeHHoH u3MenuuBocty (H.M. BaBunos). BHesaepHas U3MEHUMBOCTD U HACJIEACTBEHHOCTb.

Onuzenemuka u Mu2eHOMUKA, POTb INULEHEMUUECKUX PAKMOPOB 8 HACIeO08AHUU U USMEHUUBOCIU (HEHOMUNUYECKUX
NPUSHAKOG Y OP2AHUZMOS.

JleMoHCcTpanuu

IToptpersr: I'. ne ®pus, B. Uoranncen, H. U. BaBuios.

Tabaunup! U cxeMbl: «BHIBI U3MEHUYUBOCTHY, <<M011M(1)1/11<au1/10HHa${ HW3MEHYHBOCTH», «KOMOMHATHBHAS M3MEHYMBOCTHY,
«Metiosy», «OmnonoTBopenney, «I'eHeTHIecKue 3a00IeBaHUs YeT0BEKay, « BHIbI MyTaruiiy.

OOopynoBaHue: UBble W repOapHble SK3EMIUIAPHI KOMHATHBIX PACTEHHH, pUCYHKH ((poTorpaduu) >KUBOTHBIX C
Pa3IHIHBIMH BHJAaMHU U3MEHYHUBOCTH.

JlaGopaTopunas pabGora «lccrenoBaHue 3aKOHOMEPHOCTEH MOAMMUKAIIMOHHOW HW3MEHYMBOCTH. [locTpoeHue
BapHAIFOHHOTO Ps/a ¥ BapHAIIOHHOI KPHBOWY.

IIpakTHyeckas padora «MyTtanuu y aApo30¢UIs! (Ha TOTOBEIX MUKPOIIPENapaTax).

Tema 14. I'eHeTuka yej0BeKa

Kapnorun uenmoBexa. MexIyHapomHas HpOrpaMMa HCCIEJOBAHUS T'€HOMa 4YeloBeKa. MeETOIbl M3ydeHUs T€HETHKH
YeJI0BeKa: FeHeaIOTHUeCKUH, OJM3HEOBBIN, INTOr€HEeTHYECKU, oMY ISIIMOHHO-CTaTUCTUYECKUH, MOJIEKY IIPHO-T€HETHYECKHH.
CoBpeMeHHOE OTpe/eeHre TeHOTUIIA: OJTHOT€HOMHOE CEKBCHHPOBaHME, TeHOTHITMPOBAHUE, B TOM 4Hcie ¢ nomormsio TTL[P-
ananu3a. HaciencrBeHHble 3aboneBaHus denoBeka. ['€HHbIE M XpOMOCOMHBIE 0OJIe3HH 4eJloBeKa. boje3HH ¢ HacielCTBEHHOU
MPeIPaCTION0KEeHHOCTEI0. 3HAaYeHHe MEJUIMHCKON TE€HEeTHKHM B IPEROTBPAICHHM W JIEYEHHM TE€HEeTHYEeCKHX 3a0oJeBaHMit
yenoBeka. Menuko-reHeTudeckoe KOHCylabTupoBaHue. CTBonOBble KieTKU. IloHsATHE «reHeTHdeckoro rpysa». ODTHYECKUE
aCIIEKThI HCCIIEI0BAaHU B 007aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

T'enermueckue (GakTOps! MOBBIICHHON YyBCTBUTEIHHOCTH 4YeJIOBEKa K (DM3MYECKOMY M XHUMHUYECKOMY 3arpsi3HEHHIO
OKpYy>Karoliei cpespl. I'eHeTHueCKast PeIpacioIoKeHHOCTh YeIOBEKA K MaTONOT M.

JlemoHCcTpanuu

Tabmuisr 1 cxemsl: «Kapuortum uenoBeka», «MeToasl n3ydeHHs T€HETHKU 4eloBekay, «l'eHeTHmueckue 3aboeBaHUS
YeIIOBEKa».

IlIpakTHyeckas padora «CocTaBlIeHNE U aHATHU3 POJOCIOBHOI.

Tema 15. Cenrekuusi OpraHu3mMoB




JlomecTukanus W celekuus. 3apoXIeHHe celeKuud M goMectukanmuu. Ydenue H. WM. Basuimoa o Llentpax
MPOUCXOXKIEHHUS U MHOT000pa3usi KyJIbTypHBEIX pacTeHHH. Poilb celeKnny B CO3JaHUM COPTOB PAaCTEeHUH W IOPO]] KMBOTHBIX.
Copt, nmopoaa, mraMMm. 3aKOH TOMOJIOTHYECKUX PsIOB B HacleACTBeHHOW m3MeHunBocTH H. M. BaBunosa, ero 3HaueHue i
CEJIEKIIIOHHOH paOOTEHIL.

Mertoab! cenekMoHHON paboThl. VIcKycCTBEHHBI OTOOp: MAacCOBBIM M MHAMBHAYAIbHBIA. DTambl KOMOHMHAIIHOHHOM
celleKIH. VcrbiTanue nmpon3BoauTesei mo notoMcTBy. OTOOp MO TeHOTHITY € ITOMOIIBIO OIIEHKH (DeHOTHIIA IIOTOMCTBA M OTOOP
10 TEHOTHITY ¢ ToMoIbko ananuza JJHK.

VckyccTBeHHBINH MyTareHe3 Kak METO][ CeJISKINOHHOH paboThl. PaaIiioHHBIH 1 XMMHYECKUH MyTareHe3 Kak HCTOYHHK
MyTaluil y KyJbTypHBIX (popM opranm3MoB. Vcronp30BaHHE TE€HOMHOTO PETaKTUPOBAHMS M METOJNOB pekomMOmHaHTHBIX JJHK
JUISL TOTYYEHUSI HCXOAHOTO MaTepuaia JUlsl CeleKIu.

Tlonyuenne mnommmuionnoB. BHyTpuBHmoBas ruOpuansanus. BiaM3koponcTBEeHHOE CKpeIIMBAaHWE, WM HWHOPWIMHT.
HepoznctBenHoe ckpenMBaHue, WM ayTOpHAMHT. ['eTeposuc M ero mnpuyuHbL. Mcronb3oBaHWe TreTepo3nca B CENEKIHUH.
Otnanénnas rudpuansanus. [Ipeomonenue 6ecIIoust MEKBUIOBEIX THOPHIOB. JIOCTIKEHNUS CENEKIIMN PAaCTEeHUH U )KUBOTHBIX.
«3enénasn pesonoyusy.

CoxpaHeHUe U M3y4YeHHE IeHETHUECKHX PECYpCOB KyJIbTYpHBIX PACTCHUH M MX AUKUX POJUYCH Ui CO3MaHMS HOBBIX
COpPTOB W THUOPUAOB CENBCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemuyeckumu pecypcamu
CeNbCKOXO3ANUCMBEHHBIX U NPOMBICTIOBBIX JHCUBOMHBIX 8 YENAX YIVHUIeHU CYWeCmEYIoWux U CO30aHus HOGbIX NOPOO, NUHUL U
KpOCCo8, 8 MOM Hucne ¢ NPUMEHeHUeM COBPEMEHHbIX MEemo008 HAYYHbIX UCCAe008AHUL, NePeOosbix uell U NepcneKmueHbIX
MexXHOI02UlL.

JleMoHCcTpanuu

Toptpetsr: H. U. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykesnenko, b. JI. Acraypos, H. Bopnoyr, /. K.
benses.

Tabmuis! 1 cxembl: «LleHTpBI MPOUCXOXKICHUSI U MHOT000pa3us KyJIbTYPHBIX PacTeHHi», «3aKOH TOMOIOTHYECKUX
PSIOB B HACIIEACTBEHHOH H3MEHINBOCTIY, «MeToab! cenekuum», «OTaanéHaas ruOpuan3anusa», « MyTareHes».

JlaGopaTopHas padoTta «3yyeHue copTOB KyIbTypHBIX PACTEHHH U MIOPOJ] JOMAIIHUX KHUBOTHBIX).

JlabopaTopuas pabdota «/3ydyeHrne METOIOB CEIEKLIUH PACTCHUI.

IIpakTuueckast padora «[IpuBHUBKa pacTeHUI».

Ikckypensi «OCHOBHBIE METOABI M JIOCT)KEHHS CENICKIMH PACTEHWH M JKHBOTHBIX (HA CEIEKIHOHHYIO CTaHIHIO,
IUIEMEHHYIO ()epMy, COPTOMCIBITATENbHBIH YIaCTOK, B TEIUNTMYHOE XO3SIHCTBO, B 1JaOOPAaTOPHUIO arpOYHUBEPCUTETA WIIH HAYyYHOTO

LEHTPA)».
Tema 16. BuoTexHoJI0THs M CHHTEeTHYECKasi OMOJIOTHsT
OOBEKTBI, HCMOJNB3yeMble B OHOTCXHOJOTHH, — KJICTOYHBIC W TKAHEBBIC KYJIBTYPhl, MHKPOOPTaHU3MBI, HX

XapaKTepHCTHKA. TpaguluoHHAas OWOTEXHONOTHS: XJeOOoIleueHrne, MOTy4YeHHe KHCIOMOJIOYHBIX TPOAYKTOB, BHHOJIEIIHE.
Mukpobuonoruueckuii  cuaTe3. OOBEKTHI MHUKPOOHOJOTMYECKUX TexXHoJoruid. IIpow3BoacTBO Oenka, aMHHOKHCIOT U
BUTaMHUHOB.

CozllaHie TEXHOJOTHM M WHCTPYMEHTOB LEJICHANPABICHHOIO HM3MEHEHUS U KOHCTPYHUPOBAHHS T'€HOMOB C UENbIO
MOJTY4EHHsI OPTaHNU3MOB H X KOMIIOHEHTOB, COAEPIKAIUX HE BCTPEUAOIIIECS B MPUPOAE ONOCHHTETUUECKHE Ty TH.

Knerounass wmxeHepus. MeTObl KyJbTyphl KJICTOK M TKaHEH pacTeHU# u >KMBOTHBIX. KpuoOanku. ComaTmyeckas
rHOpUAN3aIH 1 COMATHUCCKUI 3MOpHoreHes. Mcnoap30BaHue rarionioB B CEEKIIUH PACTCHUA. [o1yuenue MOHOKIOHAbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHATbHLIX U NOJUKIOHATbHLIX anmumen 6 melduyuHre. VICKYCCTBEHHOE OIUIOJIOTBOPEHUE.
PexoHCTpyKIMS SHIEKIETOK U KJIOHWPOBaHME XUBOTHBIX. MeTOJ TpaHCIJIAHTALUU A1ep KIETOK. Texnonozuu 0300posenenus,
KYIbMUBUPOBAHUSL U MUKDOKIIOHATILHO20 PA3MHONCEHUS CElbCKOXO3SUCINEEHHBIX KYIbMYP.

XpoMOCOMHasl U TeHHas MHXeHepHs. VICKyCCTBEHHBIM CHHTE3 reHa M KOHCTpyupoBaHue pekomOumHaHTHbBIX JIHK.
Co30anue mpaHceeHHbIX opeanu3mos. JIOCTIKEHUS W TEePCIEKTHBE XPOMOCOMHON M T€HHOH WH)KECHEPHH. DKOJOTHYECKHE U
ATHYECKHE MPOOIEMbl TEHHOW HH)KEHEPHUH.

Menmunuackue OuotexHonorun. [loctreHomHas mudposas MemunmHa. [1L[P-mmarHocTrka. MeTaGoNOMHEIM aHAU3,
TCHOIIEHTPUYCCKII aHaN3 MPOTEeOMa YEIOBEKa Ui OIEHKH COCTOSHHS €ro 370pOBbs. VICIONIB30BaHHE CTBOJOBBIX KIIETOK.
Taprernas tepanus paka. 3D-Onontxenepus i pa3paboTKH (yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3AaHUs
KOMIUIEKCHBIX TKaHEH COYETaHHWEM TEXHOJIOTHH TpEXMEpHOro OWonpuHTHHra # ckaddomauHara [UId permieHus 3amad
NIePCOHATM3UPOBAHHON METUIIMHBI.

Co3manue BEKTOPHBIX BaKIWH C [eNbi0 oOecredeHnss KOMOMHHPOBAaHHOW 3amuThl oT Bo3Oyaureneii OPBU,
YCTaHOBJICHHE MOJICKYJSIPHBIX MeXaHn3MoB (yHkuuonnpoBanus PHK-comepkaiux BHPYCOB, BBI3BIBAIOIINX 0COOO OIMAacHbBIC
3a00JIeBaHNsI YETIOBEKA H )KUBOTHBIX.

JlemoHCcTpanuu

Tabmunp! u cxemsl: «Vcronp30BaHNEe MUKPOOPTaHU3MOB B ITPOMBILUIEHHOM NIPOU3BOJCTBEY», «KileTouHas uHxeHepus»,
«['eHHast HXKECHEPHSY.

JlabopaTopHas padora «/3yyeHne 0ObeKTOB OHOTEXHOIOTHUI.

IIpakTHyeckast padora «[logydeHre MOJIOUHOKHUCIIBIX IPOYKTOBY.

Ikekypeusi «buotexHoJOTHS — BaKHEWINas NPOU3BOAUTENbHAs CHUJIa COBPEMEHHOCTH (Ha OHMOTEXHOJOTMYEeCcKoe
HPOU3BOJICTBO)».

peruoxa.




IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'UA HA YPOBHE CPEJHET O
OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHWS K pe3yibTaTaM OCBOCHHS OOYYAIOIIUMHUCS IPOTpaMM CPEIHEro oOIIero
00pa30BaHuUs: INIHOCTHBIE, METANPEIMETHEIE U IPEMETHBIC.

B crpykType TMYHOCTHBIX PE3yNBTaTOB OCBOEHMS MPOrpaMMbI IO OMOJOTHM BBIAETEHBI CIETYIOIIHE COCTABIAIOIINE:
OCO3HaHHE O0YJAIOIUMUCS POCCHUICKON IPaKJaHCKOH MIEHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BHTHIO, CAMOCTOSTEILHOCTH U
CaMOOTIPEAENICHUIO, Hanuuue Mmomueayuu K OOYyUEHUIO OWOJOTHM, yelenanpagienHoe pasgumue BHYTPEHHHX yOexIeHUi
JMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M HCTOPUYECKUX TPaJUIUH Pa3BUTHS OHOJIOTMYECKOTO 3HAHUS, cOMOBHOCMb U
cnocobrocms 00YUaIOMUXCSl PYKOBOJACTBOBATLCS B CBOEH AEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMM, MPHUCYIIUMU
CHCTeMe OMOJIOTHYECKOT0 00pa3oBaHUs, HaIuuue NPasoCO3HAHUS SKOJOTHIECKOH KyJIBTYPBI, CHOCOOHOCMU CMAgumb LEIH U
CTPOUTH KM3HEHHBIE TUIAHBI.

JIM9HOCTHBIE PEe3yNBTAaTHl OCBOCHUS IPOTPAMMBI [0 OMOJIOTUH JOCTUTAIOTCS B €JUHCTBE Y4€OHON M BOCIHTATENbHOM
JICSITENBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUYECKMMU U JYyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, NPUHATHIMA B OOLIECTBE IpaBUIaMH M HOPMaMH IIOBEICHUS M CHOCOOCTBYIOT MpoIeccam
CaMOIIO3HAHUSA, CAMOBOCIIUTAHUS U CAMOpPa3BUTUS, Pa3BUTHUS BHYTPEHHEH MO3MLUM JMYHOCTH, NATPUOTU3MA U YBKEHHS K
3aKOHY U TIPaBONOPSIKY, YETOBEKYy TpyJa M CTapIieMy IOKOJCHHIO, B3aHMHOIO YBA)KCHHS, OEPEXKHOTO OTHOLICHHSA K
KYJIbTYPHOMY HAcJeIUIO U TPAJAULIUSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparum, mpupojie 1 OKpykaroluiei cpee.

JIM9HOCTHBIE PEe3yNbTAaTHl OCBOCHUS ydeOHOro mpeamera «bHoNoTHs» TOMKHBI OTPa)XaTh TOTOBHOCTh M CHOCOOHOCTH
00yJaronmxcs pyKOBOJACTBOBATHCS COPMUPOBAHHOW BHYTPEHHEW MO3WLKEH JUYHOCTH, CUCTEMON LEHHOCTHBIX OPHEHTAIIHH,
MO3UTHBHBIX BHYTPCHHHX YOEKAEHHI, COOTBETCTBYIOIIMX TPAIMIMOHHBIM LEHHOCTSM POCCHICKOrO OOIIECTBa, pacUIMpeHHe
JKH3HEHHOTO OTIBITAa U OIBITA JEATEIBHOCTH B MPOIECCE PEAT3al[M OCHOBHBIX HAIPABICHUH BOCIIUTATEIbHOMN AESTEILHOCTH, B
TOM YHCJIE B YaCTH:

1) rpasKIaHCKOro BOCIHUTAHMS:

c(hOpPMHUPOBAHHOCTh TI'PAKIAHCKON MO3UINHK OOYYAOIIEerocs KaK aKTHBHOI'O W OTBETCTBEHHOTO WICHA POCCHHCKOTO
o01ecTBa;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 0053aHHOCTEH, yBaXKEHUE 3aKOHA U IIPAaBONOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW NESTEIBHOCTH IPU CO3JaHUM YUeOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX W
MO3HABATENbHBIX 33/]a4, BHITOIHEHHN OHOIOTHIECKUX YKCIEPHMEHTOB;

CIOCOOHOCTH ONPEAENSATh COOCTBEHHYIO MTO3HILIHMIO 0 OTHOIICHHUIO K SIBICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATS €€,

YMEHHE YJYHTHIBAaTh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJIEHCTBHS JIIOAEH C Pa3sHBIMH
yOSXKIeHUSIMHU, KyJIbTYPHBIMH [IEHHOCTSIMH M COLIMATIBHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIECCE COBMECTHOTO BBINOJHEHMS yJYeOHBIX, [O3HABAaTENbHBIX U
HCCIIE/IOBAaTENbCKUX 3a/1ad, YBAKUTEJIIBHOTO OTHOIIEHHWS K MHEHHIO OINNIOHEHTOB NPH OOCYXIECHHH CIIOPHBIX BOIPOCOB
OMOJIOTHUECKOT0 COZlePKAHUS;

TOTOBHOCTbH K TYMaHUTApHOI U BOJIOHTEPCKON JeSITETHLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHUSA:

chOpPMHPOBAHHOCTh POCCHIICKON TPaXJAHCKOH HMAEHTUYHOCTH, MAaTPUOTH3MA, YBAKEHMS K CBOEMY HapoAay, YyBCTBa
OTBETCTBEHHOCTHU mepen PoauHoli, ropmoctu 3a cBoil kpaif, cBoro PoanHy, cBOW f3bIK M KyJIbTYpY, HPOLUIOE M HACTOSILIEE
MHOTOHaI[MOHANBHOTO Hapona Poccnw;

EHHOCTHOE OTHOLIEHUE K NPUPOAHOMY HACIEAUIO U NTaMATHUKaM IPUPOABI, TOCTUKEHUAM Poccun B HayKe€, UCKYCCTBE,
CIIOpTE, TEXHOJIOTHSX, TPYHE;

CIIOCOOHOCTh OICHUBATH BKJIAJ POCCHICKMX YJYEHBIX B CTAHOBICHHE M Pa3BUTHE OMOJIOTHH, TOHUMAHHS 3HAYCHHUS
OMOJIOTHH B MO3HAHUY 3aKOHOB MPHPOBI, B )KU3HHU YeJIOBEKa U COBPEMEHHOT'O OOIIECTBa;

uneiHas yoexxJEHHOCTh, TOTOBHOCTD K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €r0 CyIb0Yy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

OCO3HAHNE TyXOBHBIX IIEHHOCTEH POCCHICKOTO HApoa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, 3THYECKOTO ITOBE/ICHNS;

CIIOCOOHOCTH OIEHUBATh CHUTYAI[MIO W NPHHUMATH OCO3HAHHBIE PEIICHUs, OPHEHTUPYSICH Ha MOPAIbHO-HPABCTBEHHEIE
HOPMBI M IICHHOCTH;

OCO3HaHHUE JUYHOTO BKJIaJa B IOCTPOCHUE YCTOHYMBOIO OyIyIero;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTEISIM, CO3JaHMI0O CEMbH Ha OCHOBE OCO3HAHHOIO IPHUHATHSA LEHHOCTEH
CEMEMHOM JKU3HU B COOTBETCTBUU C TpaluLMsIMU HaponoB Poccuu;

4) 3CTeTHYECKOro BOCIUTAHMS

3CTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYas 3CTETUKY OBbITAa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CHOPTA, TPYZa,
00IIECTBEHHBIX OTHOIICHHUI;

NOHUMAaHHUE SYMOLMOHANBHOTO BO3/EHCTBHA KUBOKM IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHHIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHHE MIPOSIBIATH Ka4eCTBA TBOPUYECKOM TMIHOCTH;

5) pu3nyeckoro BocnuTaHNA, HOPMUPOBAHUSA KYJIbTYPbI 310POBbs U SMOIMOHATBHOIO0 0JIATONOIYYHS:




MOHUMAaHHUE U peau3auusi 310poBoro u 0e30macHoro odpasa >KU3HH (340pOBOE MUTAHUE, COOMIOACHHE THTUEHUYECKUX
NpaBWI ¥ HOPM, COAJaHCHPOBAHHBI PEXUM 3aHATHH M OTABIXA, peryisipHas (U3WdecKas aKTUBHOCTH), OEpEeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (PU3MUECKOMY U ICHXUYECKOMY 3[J0POBBIO;

NOHMMAaHWe IEHHOCTH MPAaBHI HMHANBHIYAJbHOTO W KOJUIGKTUBHOI'O 0E30IIaCHOTO IIOBEICHHS B CHUTYaIWsX,
YTPOXKAIOIMIUX 310POBBIO U KU3HH JIIOAIEH;

OCO3HAHHE MOCIECTBIH M HEIPHSTHS BPEAHBIX NIPUBBIYEK (YHOTPEOICHNS aIKOT OIS, HAPKOTHKOB, KYpPEHH);

6) TPyA0BOr0o BOCIIUTAHUS:

TOTOBHOCTH K TPYZy, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPYAOI00He;

TOTOBHOCTh K aKTUBHOM AESATENFHOCTH TEXHOJIOTHIECKOH U COMMANBHOM HAaIIPaBICHHOCTH, CIIOCOOHOCTh HHUIIMHPOBATD,
TUTAHUPOBATh M CAMOCTOSITENILHO BBITIOJIHSTH TaKyIO J€ATEIbHOCTD;

MHTEepeC K Pa3IndHBIM chepaM mpodeccCHOHANBHOH NeITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymieit
HnpoQeCCHH U PeaTM30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJTAHBI;

TOTOBHOCTB U CHOCOOHOCTH K 00pa30BaHUIO U caMO0OPa30BaHUIO Ha IPOTSHKCHUH BCEH KHU3HM;

7) 3K0JI0OTHYeCKOr0 BOCITHTAHHUSI:

9KOJIOTHUYECKH Lesieco00pa3Hoe OTHOIIEHHUE K IPUPO/ie KaK HCTOYHUKY JKU3HU Ha 3eMile, OCHOBE €€ CYLIeCTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOH KyNbTYphl: HPHOOpETEHHE OIbITa IUIAHUPOBAHUS IIOCTYIKOB M OLEHKH HX
BO3MO>KHBIX TIOCJIECTBUM U1l OKPY>KaIOLIEH Cpelibl;

OCO3HaHHUE III00ATBHOTO XapaKkTepa SKOJIOTHYECKUX MPoOIIeM U ITyTel UX PelleHus;

CIOCOOHOCTh HCHOJB30BaTh MPHOOpETaeMble NPU HW3YYCHHH OHOJOTWH 3HAHUS W YMEHHS NPU PEIICHHH MpoOJeM,
CBSI3aHHBIX C PAaIMOHAIBHBIM HPHUPOJIONOIb30BaHUEM (COOINIIOICHNE TpaBWII IIOBENCHHS B IPUPOJE, HANpaBICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B OKOCHCTEMAX, OXpaHy BHIIOB, IKOCHCTEM, Onocepsr);

aKTUBHOE HEIPHATHE NEHCTBUH, NPUHOCAIINX BpEX OKpYXKAalOIleH INPUPOJHOH cpene, YMEHHE IPOTHO3HPOBATh
HeOIaronpuATHBIE KOJIOTHYECKHE MTOCIIEICTBHUS NPeIIPHHIMAEMBIX ACHCTBHI U IPEAOTBPAINATH HX;

HaJM4Ue PA3BUTOTO SKOJOTHYECKOTO MBIIUICHHS, KOJIOTHYECKONH KyJIBTYPHI, OIBITa AESITENIbHOCTH JKOIOTHYECKON
HAaIlpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBAaThCS HMH B II03HABaTEIbHON, KOMMYHUKATHBHOW W COIMAIBHOW IIPaKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAaKTHIECKOH JeATETbHOCTH SKOJIOTHUECKOH HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 HO3HAHUS:

chOpMHPOBAHHOCTF MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOM
MPaKTUKH, OCHOBAaHHOTO Ha JTHAJIOre KyJIbTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTa B MOJIUKYJIETYPHOM MHPE;

COBEPIICHCTBOBAHNE SI3BIKOBOM M UHTATENILCKON KyIbTYPHI KaK CPEJCTBA B3aHMOACHCTBHS MEXy JIFOJbMH U TTO3HAHUS
MHpa;

NOHMMaHWe CHelU(UKH OWOJOTMHM KaK HayKH, OCO3HaHHs e€ poiu B (OPMHPOBAHUM PALIOHAIBHOTO HAYYHOTO
MBIIUICHNUS, CO3IaHUH IIETTOCTHOTO TIPEACTABICHHsI 00 OKpyKaloIeM MUpe KakK O eIMHCTBE IPHPOJIBI, YeI0OBeKa U OOIIECTBa, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIIeHNH NPOOIIeM COXpaHEeH!s! IPUPOJHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJNOTHM JUISi COBPEMEHHOHM IMBHIM3AIMU: OOECHEeYeHHs HOBOTO YPOBHS Pa3BHTHS
MEJMIMHBI, CO3/IaHUE MEePCIEKTUBHBIX OHOTEXHOJIOTHH, CHOCOOHBIX pellaTh pecypcHbIe MPOOJIEMBI Pa3BUTHS YEIOBEYECTBA,
MOMCKA ITyTed BBIXOAA M3 TIIOOANBHBIX SKOJOTHYECKHX MpoOiIeM n obecredeHHss mepexoja K YCTOWYMBOMY pPas3BUTHIO,
paloHaNbHOMY HCIIOIb30BaHHIO TIPHUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aUHTEPECOBAaHHOCTh B IOJYYCHHH OWOJOTMYECKUX 3HAHMI B LIENAX IOBBINICHUS OOWIeH KyIbTYphl, €CTECTBEHHO-
HayYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTW (YHKIHOHAJIHHOH T'PaMOTHOCTH OOydarommxcs, (GOpMHpPYeMOil MpH M3ydCHUH
OHOJIOTHH,

MOHMMAaHNE CYIIHOCTH METOJOB ITO3HAHMS, HCIONB3yeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NOJIyd4aeMbI€ 3HAHUA Ui aHaIu3a nu 00BSICHEHHS SIBJICHUM OKpYXKarouiero Mupa 1 npoucxoadamux B HEM I/I3M6HCHHI>’I, YMEHUE
JenaTh 00OOCHOBAHHBIC 3aKTIOYEHHS HA OCHOBE HAYYHBIX (DaKTOB M MIMEIONIMXCS JAHHBIX C IETbI0 TMOJydeHHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENFHO HCIIONb30BaTh OMOJIOTMYECKHE 3HAHMS JUISl PEIIeHHs MPoOIeM B PeasbHBIX )KU3HEHHBIX
CHUTYaIHnsX;

OCO3HaHHE LEHHOCTM HAYYHON JeSTeNbHOCTH, TOTOBHOCTh OCYLIECTBIATH IPOCKTHYIO W HCCIEIOBATENIbCKYIO
JEeATeIbHOCTD HHANBHUIYAIbHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY O0pa30BaHHIO M CaMOOOpa30BaHMIO, K aKTHBHOMY ITOJy4E€HHIO HOBBIX
3HAHMI 0 OHOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTIMY.

METAINIPEAMETHBIE PE3YJIbTATDI

MeramnpeAMETHbIE PE3ybTaThl OCBOEHHUs ydeOHOTro mpeaMera «buonorus» BKIIOYAIOT: 3HAYMMBbIE UIsT GopMUpOBaHUS
MHPOBO33pEHHs 00yJaroNIUXCsl MEXIUCIMIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYUHbIE MOHITHUS, OTPAXKAIOIHE [[ETOCTHOCTh
HayYHOH KapTHHBI MHpa M CIEIHM(HKY METOJOB ITO3HAHUS, HCHOJIB3YyEeMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIH,
SIBJICHHE, NPOLIECC, CUCTEMA, Hay4HbIH (aKT, IPUHLINII, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIeIOBaHUE, HAaOII0IeHHE,
U3MepeHHe, OKCIIEpUMEHT U Jpyrue); YHUBEpPCAIbHbIE y4eOHble JeWCTBHS (IIO3HAaBaTeNbHBIE, KOMMYHUKAaTHUBHEIE,
peryisTuBHBIE), obecneunBarompe (GopMupoBaHHE (DYHKIHMOHAIBHON TI'PAMOTHOCTH W COLMAIBHOH  KOMIETEHLMH




00y4aromxcs; CoCOOHOCTh 00yYarONIIMXCsSl UCIIOIB30BATh OCBOCHHBIE MEXIUCLUILUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U
YHUBEpCaIbHbIE yIeOHbIe AeHCTBHS B TO3HABATEILHON M CONMAIBHON MPaKTHKE.

B pesynbrate u3ydeHus OHONOTHH HA YPOBHE CpPEHEro 00iiero oopasoBaHus y obydaromierocs 6yayt chopMHUpOBaHbI
MO3HaBaTENNbHBIE YHUBEPCAIbHBIE yIeOHbIC IEHCTBHS, KOMMYHHKATHBHBIE YHUBEpCAIbHBIC ydeOHbIe NEHCTBHS, PEryIsTHBHBIC
YHHUBEpcalbHbIe YueOHbIE IEHCTBUS, COBMECTHAS JIESTEIbHOCTb.

MeranpeaMeTHbIE pe3yIbTaThl OCBOSHHUS IPOrPaMMEI CpETHEro 00IIero o0pa3oBaHus JOJDKHBI OTPAXKaTh:

OBJ1aleHNe YHUBEPCATBHBIMH Y4eOHbIMH 03HABATEIbHBIMHU A CTBUSIMM:

1) 6a3oBbIe JOrHYeCKHe AeHCTBUS:

CaMOCTOSITENIFHO (POPMYIIMPOBATh U aKTYaJIH3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCTIOJIB30BATh IPH OCBOCHUH 3HAHUI NPUEMBI JJOTHYECKOTO MBIIIICHUS (aHAIN3a, CHHTE3a, CPaBHEHUS, KI1acCU(UKAIIH,
000011eHNsT), PACKPBIBAaTh CMBICI OMOJOTHUECKUX HMOHATHH (BBIIENATH MX XapaKTepHBIE NMPHU3HAKH, YCTAHABJIUBATH CBS3U C
JIPYTUMH TOHATUSAMH);

ONpefeNsATh IEeMH IeATeTbHOCTH, 3aJaBas IapaMeTpsl M KPUTEpHHM HX JOCTHKEHHS, COOTHOCHUTH Pe3YIIbTaThI
JIESITENbHOCTH € TIOCTABJICHHBIMU LIETISMU;

HCIIOJIb30BaTh OMOJIOTHYECKUE OHATHS A1 OOBsICHEHUS ()aKTOB U SIBIICHUIT )KUBOM IIPUPOIBHI;

CTPOUTH JIOTUYECKHE pACCyKACHUs (MHAYKTUBHBIC, ACAYKTHBHBIC, IO AHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH H
MPOTHUBOPEUHS B PACCMATPUBACMBIX SBJICHUAX, (OPMYIHPOBATH BEIBOABI U 3aKIIOYCHUS;

NPUMEHATh CXEMHO-MOJICTBHBIE CPENCTBA IS IPEJCTAaBICHUS CYIIECTBEHHBIX CBSI3¢H M OTHOIICHHI B HM3y4aeMbIX
OHMOJIOTHUECKUX 00BEKTaX, a TAaK)Ke MPOTUBOPEUHIA Pa3HOTO POJIa, BBIABICHHBIX B PA3IMYHBIX HHPOPMAIIOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIISHUS MPOOJIEMBI C YIETOM aHaIN3a UMEIOIINXCS MaTePHAIBHBIX U HEMaTEPHUAIbHEIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JICSATEIBHOCTh, OLCHUBATH COOTBETCTBHE PE3YNIHTATOB IIEJSIM, OLICHHBATh PHCKU MOCIEACTBUMA
JeATeIBHOCTH;

KOOPIUHHUPOBATH U BHINOJIHATH PabOTy B YCIOBHUAX PEabHOTO, BUPTYAIFHOTO H KOMOMHAPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHHE PU PEIICHUH KU3HCHHBIX POOIEM.

2) 6a30BblIe HCCIEA0BATEIbCKHE el CTBHUS:

BJaJeTh HAaBBIKAMH Y4eOHO-HCCIIEJOBATEIBCKOH W TPOEKTHOH IEATeNFHOCTH, HABBIKAMH pPa3peIleHHs MpoOIeM,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY ITOUCKY METO/IOB PEIICHHUS MPAaKTHIECKHUX 3a1a4, IPIMEHEHNIO Pa3JIMIHbIX
METO/IOB MTO3HAHUS,;

HCIIOJIBb30BaTh Pa3JIMYHBIE BUABI JEITEIBHOCTH 110 MOJYYSHHIO HOBOTO 3HAHUS, €ro MHTepPIpeTaluy, TpeoOpa3oBaHuIo U
MPUMEHEHHIO B YIEOHBIX CHTYAIVSIX, B TOM YHUCIIE IPU CO3TaHUH yIeOHBIX M CONUATBHBIX MPOEKTOB;

(hopMHpPOBATH HAYYHBII THIT MBIIIJIEHHS, BIaA€Th HAyYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMH ITIOHATHIMH ¥ METOIAMH;

CTaBHUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbLHON IS TEIbHOCTH M KU3HEHHBIX CUTYaIHAX;

BBIABIISITH TIPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTYaJIM3UPOBAThH 3a/1ady, BBIIBHTATh TUIOTE3y €€ pelIeHUs, HaXOIHUTh
apryMeHTHI JUIS JIOKA3aTeJIbCTBA CBOMX YTBEPIKICHHH, 3a1aBaTh apaMeTphl U KPUTEPUH PELICHNS;

aHAJM3UPOBATh IONYYCHHBIE B XOJE pEIICHHWA 3aJadll pe3yibTaThl, KPUTHYECKA OIEHHBATh HX JOCTOBEPHOCTb,
MPOTHO3MPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

JTaBaTh OI[CHKY HOBBIM CHUTYallUsM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIIAITH IIeIeHANPABJICHHBIH MOKMCK ITepEeHOCca CPECTB U CIIOCO00B JEHCTBHS B MPO(ECCHOHANEHYIO Cpeny;

YMETb IIePEHOCUTH 3HAHUS B TO3HABATEIBHYIO M IIPAKTHYECKYIO 00JIACTH JKH3HEACSTEIILHOCTH;

YMEeTh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeil;

BBIIBUT'aTh HOBBIC UACH, NIpEAJIaraTb OpUIrnHAJIbHbIC TOAXO0AbI U PEIICHUA, CTaABUTh l'[pO6.]'leM]>I " 3a1a4H, JlOHyCKaPOU.[I/Ie
aIbTEePHATUBHBIC PEIIICHUS.

3) padora ¢ undopmanueii:

OpUEHTHPOBATHCS B PA3NMYHBIX HCTOYHUKAX WHPOpMamuu (TeKcTe Yy4eOHOro mMocoOus, HaydHO-TIOMYISIPHOM
JUTepaType, OHMOJOTHYECKUX CIIOBAapsSX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax MAaHHBIX, B IHTepHeTe), aHaJIM3upOBaTh
MHQOPMAIIHIO PA3IMYHBIX BUIOB U (POPM MpENICTaBICHNUS, KPUTHIECKH OIICHIBATh €€ JJOCTOBEPHOCTH M HETPOTHBOPEYHBOCTE;

(hopMymupoBaTh 3ampockl U MPUMEHSATh PA3IMYHBIE METOABI TPU IMOHWCKE W OTOOpE OMOJIOTHYECKON WH(OpMAIHH,
HE0OXOMMOH JUIs BBITIOJHEHHUS! yYEOHBIX 3a/1a4;

npruoOpETaTh OMBIT HCIONB30BaHUS WH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYIbTYPY
AKTUBHOT'O MCIIOJIb30BaHUA PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIEHO BBIOMPATh ONTHUMAIbHYIO (OpMY TpencTaBieHUs OHONOTHYecKoW HH(pOpMAlUH (CXeMBI, rpaduKH,
JarpaMMel, TaOJIMIbI, PUCYHKHU U IPYroe);

WCIIONIF30BAaTh HAYYHBIA S3BIK B KayecTBE CpEACTBa NpH pabore c Ouonormyeckoil WH(pOpMAIUEH: MPUMEHSATH
XUMHYECKHe, (QU3MUECKUe 1 MaTeMaTHUeCKue 3HAKH W CHMBOJIBI, (OPMYIBI, ab0OpeBHaTypy, HOMEHKJIATYpY, HUCIOIb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATTIAJHOCTH;

BJIA/IeTh HABBIKAMHU PAcHO3HABAHMS U 3aIUTHI HHPOPMAIH, HHYOPMAIIMOHHOHM 6€3011acHOCTH JIMYHOCTH.

OBJ1ajleHle YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH A€ CTBUSAMU:

1) o6eHue:

OCYIIECTBIISITh KOMMYHHKALIUK BO BCeX cepax KU3HM, aKTUBHO y4acTBOBAThH B JHAJIOTE WM JUCKYCCHHU IO CYLIECTBY
o0cyxkaeMoii TeMbl (yMEHHUE 331aBaTh BOIIPOCHI, BHICKA3bIBAaTh CY)KIECHHS OTHOCHTEIHHO BBIIOJNHEHHS HpeularaeMoil 3aaaqu,
YUUTBIBATh HHTEPECHI U COTTIACOBAHHOCTH MO3ULIMI APYIUX YYaCTHUKOB JUAJIOTa MIH JUCKYCCUH);




pacro3HaBaTb HeBepOanbHbIE CpPEACTBA OOILIECHHSA, IOHMMATh 3HAUEHHE COLHUANBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHHSI KOH(QJIMKTHBIX CUTYaIUi, yMETh CMT4aTh KOH(QIUKTH ¥ BECTH IIEPEr0BOPHI;

BIIAJIeTh Pa3UYHBIMU CrocobamMu OOIMIeHHS M B3aUMOMACHCTBHS, NMOHMMAaTh HAaMEPEHUS APYTUX JIOAEH, MpOsBISTH
YBaXHTEIbHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH hopme GopMyIHpOBaTh CBOM BO3PaXKESHMUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTD:

MOHMMAaTh M HCIHONb30BaTh NMPEUMYILIECTBA KOMAHIHOM M WHIUBHIYaldbHOH PabOTHI MPU PEIICHUH OUONOTHYECKON
po0OJieMbl, 000CHOBBIBATh HEOOXOUMOCTE IIPUMEHEHUS TPYIIIOBEIX ()OPM B3aUMOJICHCTBUS IIPU PEIIeHUH y4eOHO! 3a1auH;

BBIOMPATh TEMAaTHUKy M METOJBI COBMECTHBIX JEHCTBHI ¢ y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KAOTO YiIeHa
KOJUIEKTHUBA;

OPUHUMATh LEJIU COBMECTHOH JESATEIbHOCTH, OPraHU3OBBIBATH M KOOPIUHUPOBATH ACUCTBUSA IO €€ JOCTHKCHUIO:
COCTABIIATh IUIAH JCUCTBHUH, paclpeessiTh POJIU ¢ YIETOM MHEHHH yIaCTHUKOB, 00CYKIaTh Pe3yabTaThl COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOCTO BKJIAJAa MW KaXIOTO YYaCTHHKA KOMAaHIBI B OOIIMH pe3yibTaT IO pa3padOTaHHBIM
KPUTEPHUSIM;

IpeasaraTb HOBbIE MIPOEKTHI, OLIEHUBATh UJIEH C ITO3ULIUU HOBU3HBI, OPUIMHAIIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTHBHOE CTPAaTETHUECKOE MOBEACHHWE B PA3NMYHBIX CHTYaIUsAX, IPOSBIATH TBOPYECTBO M
BOOOpakeHHE, OBITh MHULIUATHBHBIM.

OBJ1aieHHe YHUBEPCATBHBIMH PeryJsiTUBHBIMU JelCTBUSIMHU:

1) camoopranuzanus:

HCIIOIBb30BaTh OMOJIOTHYECKUE 3HAHUS ISl BBISIBIICHUS IIPOOJIEM M X PELICHHS B )KU3HEHHBIX U YUCOHBIX CUTYaIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHMII I[eJIeBbIe M CMBICIOBBIE YCTAHOBKH B CBOMX ACHCTBHAX M MOCTYNKaX IO
OTHOIICHUIO K KUBOH IIPUPOAE, CBOEMY 37I0POBBIO U 37J0POBbIO OKPYKAIOLIHX;

CaMOCTOSITEJIHO OCYIIECTBIIATh II03HABATEIBHYIO JEATEIBHOCTD, BBUIBISITH NPOOIEMBI, CTaBUTh M (HOPMYIUpPOBATH
coOCTBEHHBIE 3aa4H B 00pa30BaTENbHOM AEATENFHOCTH U KH3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIFHO COCTAaBIIATh IUIAH PELICHHS NMPOOJIEMEI ¢ YYETOM MMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOXHOCTEH
U TIPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYalLlUsM;

pacIIUpsATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMIHBIX IPEITIOUTCHHH;

JIeTIaTh OCO3HAHHBII BBIOOP, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHNE;

OIIEHUBATH MPHOOPETEHHBIN OITBIT;

crocoOCcTBOBaTh ()OPMUPOBAHMIO ¥ TPOSIBICHHIO IIMPOKOH OSPYOWIMM B pa3HBIX 00NAcTsAX 3HAHWH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeIbHbII U KyJIbTYPHBIH YPOBEHB.

2) caMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATENIBLHOCTb, OLEHUBAaTb COOTBETCTBHE pE3YJIbTATOB
HETSIM;

BJIa/ICTh HABBIKAMH [TO3HABATEIBHON Pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JISHCTBUIT M MBICIUTENBHBIX IPOLIECCOB,
UX pe3ysbTaTOB U OCHOBAHMH, HCIOIB30BaTh IPHEMBI PeICKCHH ISl OLICHKU CHUTYaIllH, BEIOOpa BEPHOTO PEIICHNS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELIEHUs [10 UX CHUKEHHIO;

MPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IPU aHAIN3E Pe3yIbTaTOB IesATeIbHOCTH;

3) npunsiTHe cedst U APYrux:

NpUHUMATh Ce6ﬂ, IOHMMAaA CBOH HCAOCTATKH U JOCTOMHCTBA,

NPUHAMATG MOTHUBBI M apTyMEHTHI IPYTUX IPH aHAIIN3€ Pe3yIbTaTOB S TEILHOCTH;

IPU3HABATh CBOE MPABO M MPABO APYTHX Ha OLIMOKH;

pa3BHUBaTh CHOCOOHOCTH IIOHUMATh MU C MO3UIMH JIPYTOTO YeNIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yJbTaThl OCBOCHHS coOJepkaHusl ydeOHoro mnpenmera «buomorus» Ha yriyOnéHHOM YpOBHE
OpPHEHTHPOBAHEI Ha oOecrieueHne NMpoQHIEHOTO 00ydeHHs: oOydarommxcss Ononorumu. OHM BKIIOYAIOT: CHElU(UUSCKHe JUIsi
OHOJIOTMH Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI JCHCTBHIl M0 OCBOCHHUIO, HHTEPIPETAMH U MPeoOpa3oBaHHUIO 3HAHUIA, BUIIBI
JESATENBHOCTH 10 IOJYYSHHI0 HOBBIX 3HAHHH M WX NPHMEHEHHIO B PA3IMYHBIX Y4eOHBIX, a TaKXK€ B PEAJbHBIX )KU3HCHHBIX
curyanusx. [IpenmMeTHble pe3ynbTaThl MPEACTABICHBI IO TOJaM H3yYEHHSI.

[IpeaMeTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «buonorus» B 10 Knacce HOIKHBI OTPAXKATh:

cOopMHPOBAHHOCTH 3HAHMIT O MECTE U POJIM OHOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B QOPMHPOBAHUH €CTECTBEHHO-
Hay4HOIl KapTHHBI MUpa, B TI03HAHUM 3aKOHOB MPUPOJBI U PELICHUH MPOOIEM PallMOHAIBHOTO NPUPOJONOIb30BaHNs, O BKIAJE
poccuiickux 1 3apyOeXHBIX YIEHBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMOH OHMOJIOTMYECKHMX 3HAHWH, KOTOpas BKIJIIOYAET: OCHOBOIOJATAOIINE OUOJIOTHYECKHE TEPMHHBI U
HOHATUS (KM3HB, KJIETKa, OpraHW3M, MeTaboJHM3M, TOMEOCTa3, CaMOpETYILIIHsS, CaMOBOCHPOW3BEICHHUE, HACIEICTBEHHOCTS,
W3MEHYMBOCTb, POCT W pa3BUTHE), Ouosormueckue Teopuu (knerouHas teopus T. IlIBamna, M. Ilneiinena, P. Bupxosa,
XPOMOCOMHAsI Teopust HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax MHOT00Opasust ¥ IPOUCXOXKICHHS
KyJIBTYPHBIX PacTeHHH), 3aKOHBI (€IMHOOOPa3usl HIOTOMKOB IIEPBOTO MOKOJIEHHS, PACIICIUICHNUS, YUCTOTHI TaMeT, He3aBUCHMOTO




HacnenoBaHus I'. MeHnens, roMOJOTHYEeCKHMX pAAOB B HacieACTBeHHON u3MeHunBoct H. V. BaBuiopa), mpuHIMIBI
(KOMITTEMEHTapHOCTH);

BIIaJICHUE OCHOBHBIMH METOAAaMH HAy4YHOTO MO3HAHUS, MCIOJIb3YEMBIX B OHONOTHMYECKHX HCCIEA0BAHMUAX >KHBBIX
00BEKTOB (ONHCcaHue, H3MepeHNe, HaOMoAeHHe, YKCIIEPHMEHT);

yYMEHHE BBIACIATh CYLIECTBEHHbIE TIPH3HAKH: BHPYCOB, KIETOK IPOKAPUOT M SYKApHOT, OIHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HCIIe OaKkTepHil, IpHOOB, paCTEHNUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHS OPTaHOB U CHCTEM
OpTaHOB PACTEHUH, KHUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEAEATEIBHOCTH, IPOTEKAIOIIUX B OPTaHU3MAaX PACTEHUH, >KHUBOTHBIX
U 4eoBeKa, OMOJIOTHYECKUX MPOIEccoB: 0OMeHa BemecTB (MeTaboyn3M), IpeBpalieHnst SHeprun, OpOoKeHHs, aBTOTPO(HOTO U
reTepoTpo(P)HOTO THIIOB TNHTaHUA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO03a, Melo3a, TraMeToreHesa, 3MOpHOreHesa,
MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS, HHIUBUIYaIbHOTO Pa3BUTHA OpraHu3Ma (OHTOT€He3a), B3aUMOICHCTBHS TeHOB,
TeTepo3nca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSA3M MEXAY OPTaHOMJAMH KJICTKH M MX (QYHKIHSAMH, CTPOCHHEM KIETOK Pa3HBIX
TKaHeH 1 UX QYHKIUSIMH, MEKTy OpraHaMH M CHCTEMaMH OPTaHOB Y PacTeHHH, )KUBOTHBIX U YeJIOBEKa U X QYHKIUSIMHU, MEXKITY
CHCTEMAaMH OPTaHOB M UX (YHKLHUSIMH, MEXIy 3TallaMd OOMEHa BEILIECTB, 3TalaMK KJIETOYHOTO IHUKIA U KH3HEHHBIX IIHKIOB
OpTaHN3MOB, dTAllaMH SMOPHOHATIBHOTO Pa3BUTHS, TEHOTHIIOM U (PeHOTUIIOM, (PEHOTUIIOM M (haKTOpaMu Cpebl OONTaHHUS;

YMEHHE BBISBIISTh OTJIIMYUTENIBHBIE IPU3HAKY JKUBBIX CHCTEM, B TOM UHCJIE PACTCHHUH, )KMBOTHBIX U YEIIOBEKa;

YMEHHE HCIONb30BaTh COOTBETCTBYIOIIHE APTYMEHTHI, OHONOTMYECKYI0 TEPMHHOJOTUIO U CHMBOJNUKY JUIS
JIOKa3aTeNIbCTBA POJICTBA OPTAaHU3MOB PA3HBIX CHCTEMATHYECKUX IPYIIIT;

yYMEHHE pelaTh OWONOTHYECKHE 3aJadyd, BBUIBIATh IPUYMHHO-CIEICTBEHHBIE CBS3H MEXKIY HCCICTYEMBIMH
OMOJIOTUUECKUMH TIPOIIECCAMH U SIBIICHUSIMH, J€NaTh BHIBOABI ¥ IPOTHO3BI HA OCHOBAHHH ITOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JTa0OPAaTOPHBIE W TPAKTUYECKHE pPadOTHI, COOMIOAaTh MHpaBMia HpH paboTe ¢ y4eOHBIM |
71ab0paTOPHBIM 000PYIOBAaHHEM;

YMEHHE BBIJJBHTaTh TMIOTE3bI, MPOBEPITh MX 3KCIHEPUMEHTANBHBIMU CPEACTBAMH, (OPMYNIHPYS LENb HCCICIOBAHUS,
AHAIN3UPOBATh NTOTYUCHHBIC PE3yIbTaThl H AENATh BHIBOABL,

YMEHHE yJ9acTBOBAaTh B yueOHO-HCCIIEN0BATEIbCKON padoTe 10 OMOJIOrHH, SKOJIOTUH U MEAMIMHE, IPOBOIUMON Ha Oaze
MIKOJIBHBIX HAYYHBIX OOIIECTB, ¥ IMyOINYHO NPEACTABIATH MOTyUSHHBIE PE3yIbTaThl HA YUCHHUECKUX KOH(EpEeHINIX;

YMEHHE OLCHMWBATh JTHYECKHE AaCIIEKTHl COBPEMEHHBIX HCCIIEOBaHMH B 00JacTH OWONOTHM W MEIUIUHBI
(KJIIOHHpOBaHMUE, HCKYCCTBEHHOE OILIOIOTBOPEHNUE, HAIPABIEHHOE M3MEHEHHE TeHOMA U CO3/JaHIe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITH OCO3HAHHBIH BBIOOp Oyaymiell HpodecCHOHAIBHONW NeITeNbHOCTH B 00MacTH OHOJIOTHH,
MEJHIIHBI, OHOTEXHOJIOTHH, BETEPUHAPHH, CETbCKOTO XO3fICTBA, NMUIIEBOH MPOMBIIUICHHOCTH, YrIIyOJSTh ITO3HABATEIBHBIIN
WHTepeC, HalpaBJICHHbBIH Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH NMPOheccH 1 MpoJoKEeHHe OMOJIOrnieckoro oopa3oBaHus
B OpraHH3aMAX CPETHEro Mpo(eCcCHOHAIBLHOTO M BBICIIETO 00pa30BaHMsI.

IIpenmerHbIe pe3ynbTaThl OCBOEHHS yaeOHoTro mpeamera «buonorus» B 11 Knacce JOIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCT 3HAHMH O MECTe M POJIM OHOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHHUH COBPEMEHHOI
€CTECTBEHHO-HaYJHOIl KapTHHBI MHpa, B MO3HAHUM 3aKOHOB NPHUPOJBI M PEIICHUH >KOJIOTHYECKHX IPOOTIEM UYelloBeUecTBa, a
TaKOKe B PELICHUH BOIPOCOB PAI[MOHAIBHOTO MPUPOJIOIOJIB30BAHNUS, M B (YOPMUPOBAHHHU [IEHHOCTHOTO OTHOIIECHUS K MPUPOJE,
0O0IIECTBY, YETIOBEKY, O BKJIA/IE POCCHIICKUX U 3apyOeKHBIX YIEHBIX-OHOIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIAJIeTh CUCTEMOW OWOJIOTMYECKHX 3HAaHMH, KOTOpas BKIIIOYAET OMNpENeleHHs W IOHMMAaHUE CYIIHOCTH
OCHOBOTIOJIATAIONIMX OHOJIOTHYECKMX TEPMHHOB M TOHATHH (BHMA, SKocucTeMa, Ouocdepa), OHMOJIOTHUECKHE TEOPHH
(aBomronmonHas Teopust Y. JlapBuHa, CHHTeTHUYeCKas Teopus 3Boronun), yaeHus (A. H. CeBeprioBa — o mMyTsIX M HalpaBIIeHHIX
ssogttonnu, B.W. Beprazckoro — o 6uochepe), 3akonsl (reHeTuueckoro pasHosecus Jxx. Xapau u B. Baitnbepra, 3aposiimeBoro
cxonctBa K. M. bapa), npasmna (MuanMyma 1O. JInbuxa, skomormdeckol MUpaMuIsl SHEPTHN), THIIOTE3B! (THIIOTE3a «MHpa
PHK» VY. I'unbepra);

YMEHHE BIAJIETh OCHOBHBIMH METOJAaMH HAyYHOTO MO3HAHUS, HCHONB3yeMBIMH B OHOJOTHYECKHX HCCIICIOBAHMSIX
KUBBIX OOBEKTOB M JKOCHCTEM (OIMCaHHe, HM3MEpeHHe, HaONIoAeHHE, JKCIEPHMEHT), CHOCO0aMU BBISBICHHS M OLCHKH
AQHTPOIIOTEHHBIX H3MEHEHUH B IPUPOJIE;

YMEHHE BBHIJETATh CYIIECTBEHHBIC NMPU3HAKU: BHUIOB, OMOTEOIEHO30B, YKOCHCTEM U OHOC(heEpHI, CTaOMIN3MPYIOIIETO,
JBIDKYILIETO W Pa3pbIBAIONIEr0 €CTECTBEHHOTO0 OTOOpa, auIONaTpUYecKOro M CHMIATPUUYECKOTO BUI000pa30BaHMUS, BIHSHHS
JBIDKYIIUX CHJI SBOJNIOIMH HAa TE€HO(OH] IMOMYISIHH, MPUCIOCOOJCHHOCTH OPTaHM3MOB K Cpefe OOMTaHWs, depemoBaHHS
HAaIpaBJICHNH YBOJIIOIINH, KPYrOBOPOTA BEIIECTB U MMOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHHE YyCTAaHABIMBATh B3aUMOCBS3M MEXAy IIPOIECCAaMH O3BOTIOLHHM, IBIKYIIMMH CHJIAMH aHTPOIIOTEHE3a,
KOMIIOHCHTaMU Pa3JIMYHBIX S9KOCUCTEM U l'lpl/ICl'lOCO6J'leHl/IflMl/I K HUM OpTaHHU3MOB;

YMEHHE BBIBIATH OTJIMUYUTEIBHBIC MNPU3HAKK JXUBBIX CHCTEM, IIPHCIOCOONCHHOCTh BHAOB K Cpele OOWTaHWUA,
aOMOTHYeCKHX W OHMOTHYECKMX KOMIIOHEHTOB OJKOCHUCTEM, B3aMMOCBS3€Hl OpPraHm3MOB B COOOIIECTBaX, aHTPOIIOTEHHBIX
U3MCHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHME HCIIONB30BaTh COOTBETCTBYIOIIME AapPTyMEHTHI, OHOJIOTHMYECKYI0 TEPMHHOJOTHIO ¥ CHMBOJIUKY JUIS
JIOKa3aTeNbCTBA POJACTBA OPIraHU3MOB PA3HBIX CUCTEMAaTUYECKHUX IPYIII, B3aUMOCBSA3M OPTraHU3MOB U CPEbl OOMTaHUsI, €IUHCTBA
YeJI0BEYECKUX pac, HEOOXOAUMOCTH COXPAHEHUSI MHOT000pa3us BUIOB U 9KOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS MPUPOIBI U
4eI0BEYECTBA;

YMEHHME pelaTh OWONOTHYECKHE 3aJadd, BBUIBIATh IPUYMHHO-CICJCTBEHHBIC CBS3H MEXKIY HCCIELYESMBIMH
6MOTIOTHUECKUMH TIPOIIECCAMHU U SBICHUSIMH, A€NaTh BBIBOABI 1 MPOTHO3bI HA OCHOBAHUH TOJIyYEHHBIX PE3yIbTaTOB;




yYMEHHE BBINOJHATH J1a0OpaTOpPHbIE M TPAKTUYECKHEe paboThl, coOmronaTh NpaBwia NpH paboTe C Y4eOHBIM H
71a00paTOPHEIM 000PYIOBAaHHEM;

YMEHHE BBIABUraTh T'HIIOTE3bl, MPOBEPATh UX SKCHEPUMEHTAIBHBIMH CPEACTBAMH, (GOPMYIUPYS LEeib HMCCIIENOBaHHS,
QHAIM3UPOBATh MTOJYUCHHBIE PE3yIbTaThl U JAENaTh BHIBOJBL,

YMEHHE Y4acTBOBaTh B Y4EOHO-HCCIIEOBATENbCKONW paboTe M0 OHOIOTHH, SKOJIOTHH U MEJUIMHE, IPOBOIUMOM Ha Oase
IIKOJIBHBIX HAYYHBIX OOIIECTB, W IyOINYHO NMPEACTABISATh HOTydeHHbBIE Pe3yIbTaThl Ha YYCHHYECKUX KOH(PEPEHINAX;

YMEHHE OLICHMBATh T'MIOTE3bl U TCOPHH O INPOUCXOXKICHUM >KU3HHU, YEJOBEKa M YENIOBEYECKUX pac, O HMPHUYMHAX,
MOCIIEJICTBHUAX U CHOCO0aX NMPeAO0TBpaIleHNs INI00ANEHBIX H3MEeHEeHNIT B OHocdepe;

YMEHHE OCYIIECTBISITH OCO3HAHHBIH BBIOOp Oymymiell HpodecCHOHAIBPHOW MAesTENbHOCTH B o0iiacTH OHONOTHH,
9KOJIOTUH, TPHUPOJOINOIB30BaHMs, MEIUILMHBI, OMOTEXHOJIOTUH, IICHXOJOTHH, BETEPUHAPHHU, CEIBCKOrO XO3SHCTBA, IHILEBON
MPOMBIIUICHHOCTH, YIITyOJISITh II03HABAaTENILHEIH HHTEPEC, HalPaBJICHHBIA Ha OCO3HAHHBIH BBEIOOP COOTBETCTBYIONIEH ITpodeccHn
U MIPOJOJDKEHUE OMOIIOTHUECKOTO 00pa30BaHMs B OPTraHU3aIAX CPEIHEro NPO(GECCHOHAIFHOTO U BRICILIETO 00pa30BaHusl.




TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTso yacos
Ne HanmenoBaHue pa3iesioB U TeM JJIeKTpOHHbIE (11 POBLIE)
KonTpoJbHbie IpakTuyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE Pecypchl
padoThI padoThI
1 Buonorus kak Hayka 1 NHTepHEeT-ypoKun
2 JKuBbIE CHCTEMBI M UX H3yYCHHE 2
3 Buonorus knetku 2 0.5
4 XuMmuueckas OpraHu3aLus KICTKU 10 1
5 Crpoenre n GpyHKIMN KIETKA 8 1 2
6 OOMeH BEIIECTB U MPEBpAICHNUE SHEPTUHU B 9 1
KJIETKE
7 HacnenctBennast uHGopMaIys U peaau3anus 9 05
eé B KIIeTKe '
8 JKU3HEHHEBIH ITUKI KJICTKH 6 1 1
CrtpoeHue U GyHKIHU OPTaHU3MOB 17 15
10 PasMHOXeHUe 1 pa3BUTHE OPTaHU3MOB 8 15
1 I'eHeTHKa — HayKa O HAaCJIEJCTBEHHOCTH U ) 1 05
HN3MEHYHBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'eHeTHKa yenoBeKa 3 0.5
15 Cenekius OpraHu3MoOB 4 1
16 Brorexnonorus n cuHTeTHUECKAs OHOIOTHS 4 1
17 Pesepsroe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 13




IOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
KonnuecTBo yacon JJ1IeKTpPOHHbIE
Ne Jara uugpoBbie
Tema ypoka KoHTpoJbHbIe IIpakTHYeckue
n/n Bceero H3y4YeHUs o0pa3oBaTeJibHbIE
padoThI paboThI
pecypcesbl
1 Buosorus kak KOMIUIEKCHast HayKa U KaKk 1 0 0 N
4acTh COBPEMEHHOTO 00IIecTBa 05.09.2023 P M
2 JKuBbIe CHCTEMBI U UX CBOWMCTBA 1 0 0 06.09.2023
3 VpoBHEBasi OpraHU3aIys JXUBBIX CHCTEM 1 0 0 07.09.2023
4 VcTopust OTKPBITHS U U3YYCHHUS KIICTKH. 1 0 0
Krerounas Teopust 12.09.2023
MeTo61 MONIEKYISIPHOMN U KIIETOYHOMN
ouonorun. [IpakTryeckas padora «3ydenne
5 METOJIOB KJICTOYHOU OMOJIOTHU 1 0 05
(xpomarorpadusi, anekrpodopes, ' 13.09.2023
nuddepeHnnaTbHOE EHTPU(YTHPOBAHUE,
TILP)»
6 XUMHUYECKHI COCTAB KIETKH 1 0 0 14.09.2023
7 MuHepasbHble BEIECTBa KIETKH, UX 1 0 0
OHOJIOTHYECKAS POJTH 19.09.2023
OpraHuvecKye BellecTBa KJIeTKH — OeJKH.
8 JIa6 6 06 & 1 0 0.5
aboparopHast pabora « Hapymeljne €IIKOB 20.09.2023
C MIOMOUIBIO KAYECTBEHHBIX PEaKIUiD»
9 CBoiicTBa, K1accupuKaIys 1 GyHKIUH 1 0 0
0OenKoB 21.09.2023
10 — 1 0 0
OpraHuvecKue BeIIecTBa KJIETKH — yrIICeBOJIBI 26.09.2023
11 OpraHu4ecKue BEIIeCTBa KIETKH — JIUTHIBI 1 0 0 97.09.2023
Hyxnennossie kucnotel. JJHK u PHK.
12 JIa6 6 ! 1 0 0.5
aboparopuast pabora «VccnenoBanue 28.09.2023

HYKJICMHOBBIX KHUCJIOT, BBIACJIICHHBIX 13




13

KJIETOK pa3JINYHBIX OPTaHU3MOB»

Crpoenue u Gy ATD. [Ipyrue
nykieosuarpudocdatsr (HTD)

03.10.2023

14

15

Ceksenuposanue JIHK. MeToap! reHoMukwy,
TPaHCKPUITOMUKH, TIPOTEOMHUKH

MeToabl CTPYKTYpPHOH OHOJIOTHH

04.10.2023

05.10.2023

16

17

Tuns! k1eTok. [IpokaproTnueckas Kinerka

CTpoeHue 3yKapruoTHIECKOH KIETKH.
[IpakTuueckas padota «/3ydeHne CBOHCTB
KJIETOYHON MeMOpaHbD)

0.5

10.10.2023

11.10.2023

18

19

20

21

[ToBepxHOCTHBIN anmapar KJIeTKH

OaHOMEMOpaHHBIC OPTAHOH Bl KIICTKH.
[IpakTuueckas padota «/3ydeHne ABUKEHUS
LUTOIUIA3MBI B PACTUTEIBHBIX KICTKAX)
[TomyaBTOHOMHBIC OPTaHOUIBI KIICTKH:
MHTOXOHIPUH, acTuasl. JlaboparopHast
pabota «MccreaoBanue mia3Monu3a u
JIETIa3MOJIN3a B PACTUTEBHBIX KIETKAX)

HememOpannbie opranoust kietku CTpoeHue
1 QYHKIHA s7Ipa

0.5

0.5

12.10.2023

17.10.2023

18.10.2023

19.10.2023

22

23

K/pab6ora Ne 1Ne «YueHue 0 KIETKe»

CpaBHHTENBbHAS XapaKTePUCTUKA KIETOK
aykapuot. JJaboparopHas pabdora «/3yueHne
CTPOCHUS KJIETOK Pa3IMYHBIX OPraHU3MOBY

0.5

24.10.2023

25.10.2023

24

ACCI/IMI/IJ'ISILII/IH U JTUCCUMHUIIALIUA — IOBC
cTopoHBI MeTabonmn3Ma. Tumel ooOMeHa
BemiectB. JlaboparopHas pabora «3y4eHne
KaTaJIUTHYECKOH aKTUBHOCTH (epMEHTOB (Ha
[pUMepe aMUIIashl WK KaTanasbl)»

26.10.2023

25

DepMeHTaTUBHBIHN XapakTep peakui
KJIETOYHOTo MeTabonu3ma. JlaboparopHas
pabota «3ydenne pepMeHTaTHBHOTO
pacIIerIeHns IIepoKcHIa BOJOpoia B

0.5

07.11.2023




26

PACTUTEIBbHBIX U )KUBOTHBIX KJIETKAX»

Benxu-akTuBaTOPH! M OEIKU-UHTHOUTOPHI

08.11.2023
27 ABTOTpOQHEII THIT 0OMEHa BEIECTB 0 09.11.2023
28 dorocuHTE3 0 14.11.2023
Xemocunres. JlaboparopHas padota
29 «CpaBHeHHE IIPoIeccoB (OTOCHHTE3A H 0.5 15.11.2023
XEMOCHHTE3a»
AHa3po0HbIe OpraHu3Mbl. Buisl OpoxeHust.
30 JlaboparopHas pabota «CpaBHEHHE 0 16.11.2023
IIPOLIECCOB OPOKEHUS U IBIXaHUSD»
31 AdpoOHBIE OpraHU3MBL. DTarlbl 0
9HEPreTHYECKOro oOMeHa 21.11.2023
DHeprust MeMOpaHHOTO T'PaIneHTa MPOTOHOB.
32 Cunre3 AT®: pabora npotonHoit AT®- 0 92112023
CHHTa3bl
33 Peakmin MaTpu9IHOTO CHHTE3a 0 93.11.2023
34 Tpanckpunuus — matpuusslii cuates PHK 0 28.11.2023
35 TpaHcnsiuus u e€ STamsl 0 99.11.2023
36 Komuposanne amurokucnot. Pois piubocom B 0
OuocuHTe3e Oenka 30.11.2023
37 OpraHu3alys rTeHoMa y IPOKapuoT U 0
9yKapHoT 05.12.2023
38 MounekynspHble MEXaHU3MbI SKCIIPECCHU 0
T€HOB y DyKapHOT 06.12.2023
Bupycbl — BHEKJI€TOUHBIE ()OPMBI JKH3HU U
39 obnuratHbie mapasuThl. [IpakTiHyeckas paboTta 0.5 07.12.2023
«Co3zaaHne MOJIeI BUPYCa»
40 BupycHble 3a0oneBaHus YeTI0BeKa, 0
JKUBOTHBIX, PACTCHUH 12.12.2023
41 HaHOoTeXHOI0rMM B OMOJIOTMHA U MEIUIIHE 0




42

JKu3HEHHBIH UK KISTKH

13.12.2023

14.12.2023
43 Marpuunsiii cunres JJHK 0 19.12.2023
Xpomocomsl. JlabopartopHast paboTta
44 «3yueHne XpoMOCOM Ha T'OTOBBIX 0.5 20.12.2023
MHKpOIIpenaparax»
45 Jlenenue KI€TKU — MHUTO3 0 21.12.2023
Tuns! k1eTok. KaprokuHes 1 IUTOKUHES.
46 JlaboparopHas pabota «HabnroneHue Muto3a 05
B KJICTKaX KOHYHMKA KOpEIKa Jyka (Ha ' 26.12.2023
TOTOBBIX MHKPOIIpENaparax)»
47 K/pabota Ne 2 «JleneHne KIETKI» 0 97122023
48 OpranusM Kak eIMHOE 1L1eJ10e 0 28.12.2023
49 Txanu pactenuii. JlaboparopHas pabora 05
«/3y4yeHne TkaHel pacTeHH) ' 09.01.2024
50 TxaHu KMBOTHBIX U 4YesoBeka. JlabopaTtopHas 05
pabora «M3yuenue TkaHel JKUBOTHBIX) ' 10.01.2024
Opranbl. Cuctemsbl opratoB. JlaboparopHast
51 pabora «13ydeHne opraHoB [[BETKOBOTO 0.5 11.01.2024
pacTeHus»
52 Ornopa Tena OpraHu3mMoB 0 16.01.2024
53 JIBI>KEHHE OpraHu3MOB 0 17.01.2024
54 [TuTanue opraHM3MOB 0 18.01.2024
55 IIuTanne NO3BOHOYHBIX )KUBOTHBIX. 0
[MumeBapuTenpHas cucremMa 4eloBeka 23.01.2024
56 JlpIxaHue opraHu3mMoB 0 24.01.2024
57 JlpIxaHve MO3BOHOYHBIX YKUBOTHBIX U 0




58

YCJIOBCKa

TpaHCIOPT BEIECTB Y OPraHU3MOB

25.01.2024

30.01.2024

59 KpoBeHOCHas cucTeMa NO3BOHOYHBIX 0

JKUBOTHBIX U YeJIOBEeKa 31.01.2024
60 BeiaesneHne y opraHu3MoB 0 01.02.2024
61 3ammuTa y opraHu3MoB 0 06.02.2024
62 VmMmyHHas cucteMa yeloBeka 0 07.02.2024
63 Pa3apaxuMoCTh U peryisiius Y OpraHu3MoB 0

08.02.2024

64 I'yMopaibHasi peryssiys U SHIOKPHHHAS 0

cucTeMa XKHUBOTHBIX U YeJIOBeKa 13.02.2024
65 DOopMbI Pa3MHOXKEHHUS] OPTaHU3MOB 0 14.02.2024
66 ITosioBOE pa3MHOXKEHHE 0 15.02.2024
67 Metios 0 20.02.2024

lamerorenes. OOpa3oBaHue U pa3BUTHE
68 TOJIOBBIX KJeToK. JlaGopaTopHas pabota 05

«M3y4eHne cTpoeHUs IONIOBBIX KIETOK Ha ' 21.02.2024

TOTOBBIX MHKpPOIIpENaparax»
69 WHanBHAYyaIbHOE Pa3BUTHE OPTaHU3MOB — 0

OHTOT'€HE3 22.02.2024
70 3akiazKa OpraHoB M TKaHEeH U3 3apOIbIIIeBBIX 0

JIUCTKOB 27.02.2024

Poct u pa3ButHe KUBOTHBIX. JlabopaTopHas
71 pabota «BrzmsneHne MPU3HAKOB CXOJCTBA 0.5 28.02.2024

3apOJAbIIIEH TO3BOHOYHLIX XKUBOTHBIX)

Pa3MHOKeHHE U pa3BUTHE PaCTCHHH.
72 JlaboparopHas paboTa «CTpOGHI:Ie OpraHoB 0.5 99.02.2024

Pa3MHOXKXCHHA BbICHIUX PACTCHUW)
73 Hctopust cTaHOBIEHUS U pAa3BUTHS TEHETUKH 0




KakK HayKu

OCHOBHBIC TIOHATHS ¥ CHMBOJIBI T€HETHKH.

05.03.2024

74 JlaGoparopHas paboTa <<I[p03oqmnau1<a1< 0.5 06.03.2024
00BEKT TeHETHYECKUX HCCIIEIOBAHMID)
3aKOHOMEPHOCTH HaCIIeIOBAHUS TIPH3HAKOB.
MoHornOpuaHoe CKpeIiuBaHue.
7 II "1 0.
5 paxtudeckas pabota "M3ydenne 5 07.03.2024
Pe3yIbTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHHS
y apozodumsr”
76 L{uronornueckne OCHOBBI MOHOTHOPHIHOTO 0
CKpelIUBaHus 12.03.2024
77 AHanmsupylolee ckpenrBanue. HeronHoe 0
TIOMHHHPOBaHUE 13.03.2024
Jurubpugnoe ckpenBanue. [IpakTundaeckas
7 " .
8 pabota «/3ydyeHue pe3yibTaToB 0.5 14.03.2024
IUTHOPHIHOTO CKPEIIUBAHUS Y PO30(UITBDY
79 [{uronoruueckne OCHOBBI JUTHOPHIHOTO 0
CKpelIUBaHus 19.03.2024
80 CrerieHHOE HacJeJOBaHUE TIPU3HAKOB 0 20.03.2024
81 XpoMocoMHast TEOpHUsl HACIIEACTBEHHOCTH 0 91.03.2024
2 r
8 eHeTHKa I1ojIa 0 02.04.2024
83 I'eHoTHI Kak 1IEJIOCTHAs cCUCTEMaA 0 03.04.2024
84 I'eneTnueckuil KOHTPOJIb Pa3BUTUS PACTEHUH, 0
JKUBOTHBIX M YeJIOBEKa 04.04.2024
K 03 « T
85 /pabota Ne3 « 'eHeTHKa YeTOBEKa 0 09.04.2024
N3MeH4unBOCTb NpU3HAKOB. Bubl
86 M3MEHYUBOCTH MoanupuKanmoHHas 0 10.04.2024
HN3MCHYHMBOCTH
BapuanuoHHbI# psii 1 BapUallMOHHAs! KpUBas.
Jla6oparopuas pabora «MccrnemoBanne
87 N . 0.5
3aKOHOMEPHOCTEH MOIUGPUKAITUMOHHON 11.04.2024

HN3MCHYUBOCTHU. HOCTpOBHl/Ie BapHalMOHHOT'O




psAla ¥ BapuallMOHHON KPUBOI»

I'eHoTHNIMYECKass N3MEHYHUBOCTb.

88 0
KoMmOuHaTHBHAS H3MEHYUBOCTb 16.04.2024
MyranuonHas n3MeHuUuBOCTh. [IpakTnyeckas
8 M 0.
9 pabota «MyTtanuu y Apo30(¢ sl (Ha TOTOBBIX 5 17.04.2024
MHKpOTIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOT'O TIpoLecca. 0
DnUreHeTuka U SIMUTeHOMHKA 18.04.2024
o1 I'enernka genosexa. [IpakTndeckas pabora 05
«CocTaBieHue 1 aHAIU3 POIOCIOBHON ' 23.04.2024
92 MeToabl MEIULIMHCKON TEHETUKHI 0 24.04.2024
3HayeHHe MEAUIMHCKOM TeHEeTHKHY B
93 npezLOTBpaIuveHI/H/I U JICUCHUU TeHETUYECKUX 0 25.04.2024
3a00NeBaHMI YeTIOBEKa
OcHoBHbIE IOHATHA cenekuuu. JlabopatopHas
4 15 .
9 pabota «v 3y4eHHE COPTOB KYJIBTYPHBIX 0.5 02.05.2024
PacTeHHUH M MOPOJI JOMAIIHUX )KUBOTHBIX)
MeTobl CeNeKINOHHON paboTEHI.
5 .
95 JlaboparopHas pa6i)Ta «3yueHne MeTO10B 0.5 07.05.2024
CENIeKLUH PAaCTeHUID»
JlocTrkeHusI CeNeKIUH PAaCTeHUH 1
96 L0, 6 1T 0
)KI/IBOTHB}X pakTHueckas pabora «I[IpuBHBKa 08.05.2024
pacTeHui»
97 CoxpaHeHune, U3y4eHHe U UCTIOIb30BaHUE 0
TEeHETHYECKUX PECYPCOB 14.05.2024
BHOTEXHOJIOTHS KaK HayKa M OTpacib
LT .
98 npousBojcTBa. [IpakTiueckas paboTta 0.5 15.05.2024
«/3yueHre 00bEKTOB OHOTEXHOIOTHIY
99 K/pab 0
paboTa UTOrOBast 16.05.2024
1 X
00 POMOCOMHasI ¥ TeHHAsl HHKEHEpUs 0 91.05.2024
101 X
0 POMOCOMHasI ¥ TeHHAsl HHKEHEpUs 0 29 05.2024
102 PesepeHsiii ypok. [loBropenue, o6o0meHue, 0
cucTeMaTu3alys 3HaHui 23.05.2024




OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102

13.5










