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[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yueOHoro npeamMera «bHoJIOTHS» U OCHOBHBIX NOJOXKEHUN (hepepanbHON paboyei mporpamMmbl
BOCIIUTAHUSL.

VYueOnslii npeamet «buosnorusy yriayonénnoro yposHs usydenus (10—11 knaccsl) siBisiercs
OJTHUM W3 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTs». CoriiacHo
noyioxkeansiMm PI'OC COO mpodwinbHbIE y4eOHBIC MPEAMETHI, M3ydacMble Ha YrITyOJIEHHOM
YpOBHE, SIBISIOTCA CrocoOoM auddepeHnanuy oOydeHUs Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHusl U MPU3BAHBI O0ECTIEYNTH MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIUM, CPEIHUM
001muM, cpeTHuM MpohecCHOHATBHBIM U BBICITUM 00pa3oBaHueM. B To ke BpeMsi KaxIblid U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha TNPUOPUTETHOE pEIICHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajjay, CBA3aHHBIX ¢ MpodopHueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTHM Hay4yHOTO 3HaHUf,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHOW, IKOJIOTHUEH, TICUXO0JIOTHEH, CTIOPTOM UJIH BOCHHBIM JICJIOM.

[Iporpamma nmo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE, ONpeesisieT 00s13aTeabHOe
(MHBapMaHTHOE) MpEAMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezienieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C Y4éTOM MEKIpPEAMETHBIX W BHYTPHIIPEJIMETHBIX CBsI3€H, JIOTHMKH YYeOHOTO Iporiecca,
BO3pAcTHBIX ocoOeHHOocTel oOydaromuxcs. B nmporpamme mo Guosoruu peann3oBaH MPUHIMUIT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onarojaps 4yemy pocMaTpuBaeTCsl HAPaBJICHHOCTh HA MOCIEAYIOIIee pa3BUTHE OUOIOTHUECKUX
3HaHWH, OpPUEHTHPOBAHHBIX Ha (OPMHpPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOTO MBIIIJICHHSI, MPEACTaBIEHUIl O 3J0poBOM oOpa3e KH3HU, Ha BOCIIHTAaHUE
OEepeKHOTO OTHOIICHHS K OKPYXKAIOIIEeH MPUPOAHOU cpene. B mporpamme 1mo OMOJIOTHH TaKke
MOKa3aHbl BO3MOYXKHOCTH ydeOHOro mnpeameta «buosorus» B peanuzarnuu tpedoBanuii GI'OC
COO x mIaHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM H ITPEIMETHBIM pe3yJibTaTaM OOydeHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM AESITETbHOCTH OOyYaIOUIUXCS MO
OCBOCHHUIO COJAEpKaHMsSI OHOJOTHYECKOro 00pa3oBaHUSI Ha YPOBHE CpeJHEro oOIero
o0OpazoBaHwUsI.

VYueOHsblii npeamer «buosiorus» Ha YpOBHE cpenHero oouiero oOpa3zoBaHHUsS 3aBepIlacT
Oouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMpPEHUE U YrIIyOJleHUEe 3HAHUI
oOyuaronuxcs o >KUBOH MPHUPO/ie, OCHOBAX MOJIEKYIIIPHON U KJIETOYHON OMOJIOTHH, SMOPUOJIOTUN
U OHOJIOTUM pPa3BUTUSA, TE€HETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, 3BOJIONUOHHOTO YUYEHUS H
9KOJIOTHH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY 00YYaOIIUXCsl K MOCIEIYIONIEMY OJTy4YeHUI0 OMOJIOTHYECKOTO 00pa3oBaHus B By3axX
U OpraHM3alusAX CpelHero MpogdeccHoHaIbHOro o6Opa3oBaHusa. OCHOBY €ro coJep:KaHus
COCTaBJIIET CUCTEMa OHOJOrMYECKMX 3HAHUHM, MOJYYEHHBIX MPH H3YYEHHHM OOYyJaroLUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOIEro
obpazoBanus, B 10-11 kiaccax 3Tu 3HaHHS MOTYYarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJIEHBI
OMOJIOTHYECKHE 3HAHUS O PAcTEeHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YelIOBeKa,
oOIMMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS
MPUKIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPbIE MOKHO MCIIOJB30BaTh KaK OPUEHTHPHI VIS
nocienyouero Beioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTUYECKUX 3HAHUM C



COOTBETCTBYIOLIMMH 3HAHUSMU, TOJTYYCHHBIMU OOY4aIOIUMHUCS NPH U3YyYeHUU QU3NKU, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mporpammbl Mo ydeOHOMY mpeaMery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLMHOHHBIA MOAXOAbl K M3ydeHHIO Ouonoruu. COriacHO WM, HM3Yy4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3alluy,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHUS OHUOJOTUYECKOTO pa3zHOOOpa3us
wraneTsl. Tak, B 10 Kiacce M3Yyd4arOTCsl OCHOBBI MOJICKYJISIPHOM M KIIETOYHON OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOYdYalomIMXCsl MO0 OOTaHUKE, 300JI0TUH, aHATOMUH,
¢usnonorun yenoseka. B 11 kimacce M3ydaroTcsi SBOJIIOLMOHHOE YUYE€HHE, OCHOBBI SKOJIOTHH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O00ECHEUYUTh OCBOCHHME OO0YyYaroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMIOB MU MpaBW, JeXKalldX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OMOIEHO03a, 3KOCHCTEMBl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIECIOBAHUAX B OHOJIOTHH, NMPUKIAJAHBIX acCMeKTax
Oouosnornueckux 3HaHWi. [l pa3BUTHA M MOJJEpXKaHUS WHTEpeca 00ydarommxcsi K OMOJOTun
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJAEPKAHUU MIPOrPAMMBI 110
OMOJIOTHUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnacTu OMOJIOTHH, BKJIAJIOM OTEUYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEUIINX
OMOJIOTHYECKUX U 9KOJOTHYECKHUX MPOOIIeM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yrnyOaéHHOM ypoBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
Pa3HOTro paHra u NpuoOpeTeHre YMEHHU UCII0JIb30BaTh ATH 3HaHUA B (GOPMUPOBAHUM HHTEpeca K
onpenenéHHol obnacTu MpodeCcCHOHATBHOM NEATEILHOCTH, CBS3aHHOW C OHWOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUST OMOJIOTHYECKOTO 00pa30BaHus.

JlocTrxkenue 1enu u3ydeHus yueOHoro npenmera «buonorus» Ha yrimyOinEHHOM ypoBHE
obecrieunBaeTcs PelIeHueM CIIEeIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOLIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKMX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydJalomuxcsi ¢  METOJAaMM  TO3HAHWS  JKHUBOM  MPUPOJIBI:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOTMYeCKUX HAyK (MOJIEKYISIPHOUM U KIETOYHOU OMOoJIOTHHy,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTMH, TAaJCOHTOJOTMH, OSKOJOTHMH); METOJaMH  CaMOCTOSITEIbHOTO  IPOBEACHUS
OMOJIOTUYECKUX MCCIIEJOBAaHUN B J1a0OpaTopuu M B Mpupoje (HaOIroAeHUe, H3MEpEeHMUE,
HKCTIIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZiIcHHEe OOYYalOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJIUTh, aHAIW3UPOBATh U
HCIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIUIO; TOIb30BATHCS OMOIOTHYECKON TEpMHUHOJIOTHEH U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEX/ly pa3BUTHEM OMOJIOTUH U COLIMATBHO -9KOHOMHYECKUMHU
1 9KOJIOTUYECKUMU MTPOOIeMaMH YeJIOBEUECTBA; OLIEHUBATD ITOCIIEACTBUS CBOCH JIEITETLHOCTH IO
OTHOLICHUIO K OKpYKalolled MNPUPOJHONW cpelae, COOCTBEHHOMY 3J0POBBIO U 3/I0pPOBBIO
OKpYXAloIUX JIIOel; OOOCHOBBIBaTh W COOJIIOAATH MeEpbl MPO(GUIAKTUKH HH(EKITUOHHBIX



3a00JIeBaHMIA, MpaBUIa TIOBEIEHUS B TpPHUpOJE U oOecrmeueHus Oe30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIPHOCTH B YPE3BBIYANHBIX CUTYalMAX MPUPOIHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIC HAYYHBIE OTKPBITHUA B 00JIACTH OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCS MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HCCIEIOBAaHUS, MPOBEICHHS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U TPOIIECCOB;

BOCIMTaHUE y OOy4aroOmMXCsS IIEHHOCTHOTO OTHOMICHHUS K JKUBOM HPUPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUAM; (OPMHUPOBAHUE HKOJOTUYECKOM, T'€HETHUECKOU
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B IMPHPOJEC; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne 00yJaroIMMHUC KOMIIETEHTHOCTH B PAIMOHAIBHOM TPUPOAOTIONH30BAHUT
(cobmroneHne mpaBWil TMOBEACHUS B MPUPOJE, OXpPaHbl BHUJIOB, AKOCHCTEM, OHOChEpHI),
COXPAaHEHHUU COOCTBEHHOT'O 3[0POBbS U 3J0POBbSl OKPYXKAlOMIMX JtoJed (COOM0AeHHusT Mep
npoduIaKTUKH 3a00J€BaHN, 0OecCTIeUeHE O€30TTaCHOCTH KU3HEACSITEIIBHOCTH B UPE3BhIYaHBIX
CUTYallUsIX MIPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHHS OMOIOTHIECKIX
3HAaHUM U YMEHHI B IIOBCEHEBHOM JKHU3HU;

CO3JJaHME YCIOBMM Ui OCO3HAHHOTO BbIOOpa OOy4arOIIMMHCS WHIUBUAYAIbHOU
0o0pa30BaTeNIbHOM  TpPaeKTOpUH, CHOCOOCTBYIOIIEH MOCHeayomeMy MpopecCHOHATLHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBUU C WHIWBUAYAJIBHBIMA WHTEPECAMHU W MOTPEOHOCTIMHU
pervoHa.

OO6miee 9MCIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OMOJIOTHH Ha YriIyOJICHHOM YpPOBHE
cpenHero oomero oopasoBanus, coctabisieT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hezemo),
B 11 xmacce — 102 gaca (3 4aca B Hezemio).

OT60p OpraHM3aMOHHBIX (OPM, METOJIOB M CPEACTB 00YUEHUSI OMOJIOTUH OCYIIIECTBIISICTCS
¢ yuéroMm crienupuKU ero coAep KaHusi M HAIMpPaBIEHHOCTH Ha MPOJOHKEHHE OMOJIOTMYECKOTro
00pa3oBaHUs B OPraHU3aLUAX CPEAHETO MPOPECCUOHATBHOTO U BBICIIET0 00pa30BaHuUs.

OO0s13aTeNIbHBIM YCIIOBHEM IMPU 00Yy4YeHHWU OHOJIOTMU HA YriIyOJIEHHOM YpPOBHE SIBISIETCS
npoBe/ieHHEe J1a0OpaTOpHBIX W MpakThdeckux pabor. Taxxke ydactue oOydaromuxcs B
BBITIOJIHEHUH TPOEKTHBIX U yueOHO-HCCIIE0BATENbCKUX PA0OT, TeMaTHKa KOTOPBIX OIPEesIeTCs
YUUTEJIEM Ha OCHOBE MMEIOIINXCS MaTepUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX
YCIIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHAas Hayka. Kparkas mcTopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OuoJOruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cszannbie ¢ 6uosorueil. 3HaueHue OMOJIOTUN B MPAKTUYECKOH eI TEIbHOCTH
YEJIOBEKA: MEJIUIIMHE, CEITLCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXpaHe TIPUPOIBL.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apsei, I
Memnnens, B. U. Bepnanckuii, U. I1. [1anos, Y. 1. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononorun. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alid >KMBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBbIM,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUH ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuzsp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, n3ydaroniue )HUBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msmepenue,
JKCIIEpUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTme o 3aBUCMMON M HE3aBUCUMOU
nepemeHHol. [lnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ J0CTOBEpHOCTh. Pazdpoc B 6uonornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI UCKAaKEHUSI PE3YJIBTATOB HKCIIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOTrHYECKHE CHUCTEMbI»,
«CBolCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM PUPOIbDY, «CTpOEHUE KUBOTHOM
KJIETKN», « TKaH! )KUBOTHBIX», «CHCTEMBI OPTaHOB YEJI0BEYECKOTO OpraHnu3May», «buoreouneHos»,
«buocdepa», «MeToabl U3ydEHUS )KUBOU TPUPOIBD.

O6opynoBanue: 1abopaTopHOE 000pYI0BaHUE ISl TPOBEACHUS HAOTIOACHUN, U3MEPEHHI,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ  MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpU]yrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuper u cxembl: «CBETOBOIl MHUKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lMcTropus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTHdYHas, YeTBepTUYHAs CTPYKTyphl. JleHaTypamus. CBoiicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHOCaxXapuapl, IUCaXapHIbl, OJMTOCAXapu/ Ikl U TIoJMcaxapu sl OOmIuii miaH
CTpOeHUS U (PU3NKO-XUMHUYECKHE CBOWCTBA YIIIeBOJOB. bronornyeckue QyHKIUU yriIeBOIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kimaccudukanuss — TUNUmoB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOuue
CBOMCTBa OHMOJIOTHYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHULAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunuun komrmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yakuun PHK B kinetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyiie AT®. buonornueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
Ouomonekyn u ux Komniexkcos. KomnvromepHulil Ou3atin u opeanuyecKuti CuHme3 OUOMONIEKYI U Ux
HenpupooHbvLX AHA0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHUBOW MPUPOJELY,
«Pacrpenenenre XMuMUYECKUX AIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TaOnMIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U IpokapuoTuyeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcmopT). Ilomynponunaemocts MemOpanbl. Pabota
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Hurommazma. I[luro3osb. [lurockener. JIBmkeHue uurToriasMel. OpraHouibl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbix kieTok. Kinetounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u miuacTuia. [lepBuuHble, BTOPUYHBIE M CJIOKHBIE TIJIACTUIBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATUH, KapUOIUIa3Ma, SAPBIMIKH, X CTpOEHUE M (YHKIIHH.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTkn», «CTpoeHue pacTUTENIbHON KIETKN», «CTpoeHue MUTOXOHAPUN», «Anpo», «Ctpoenue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIN U reTepoTPOPHBIN. YUyacTHe KUCIOPOIa B OOMEHHBIX IIpolieccax. JHEPreTuYecKoe
obecnieueHue kieTku: npespaiieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBINA XapakTep
peakiuii KIeTo9yHoro Meradonu3ma. GepMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. OTinuns ¢pepMeHTOB OT HEOPraHMUYECKUX KaTaln3aTopoB. benku-akTuBaTOpHl U
OeNKHU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEAKIUH OT pa3InyHbIX
(hakTopoB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcuzenHvlll pomocunmes y oakmepuu. Ceemocoduparowue nU2MeHmsvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mporuecce potocunte3a. CBeToBass U TEMHOBAS
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHre3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIMPYIOIINE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

Anaspobubie opranu3mMbl. Buasl Opoxxenus. [IpogykTsl OpoKeHHs U UX HCIOJIb30BaHUE
4eloBEKOM. AHa’3pOOHbIE MHMKPOOPraHM3Mbl KaK OOBEKThl OHMOTEXHOJOTUU M BO30YyAUTENU
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3Hepreruyeckoro oOmeHa. [loAroTOBUTENbHBIN ATall
['mukonn3 — 6ecKUCIOPOIHOE PACHIEIUIEHNE TIIOKO3bI.

buosornueckoe OKucCIeHUE, WIM KIETOYHOE JIbIXaHHe. Poiib MUTOXOHApPUN B mpoueccax
ouonoruueckoro okucienus. Luknuueckue peakuuu. OxkucnutenbHoe ¢GocPopHiIMpoBaHUE.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmasel. [lpeumyiiectBa a’poOHOrO myTh OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[optpersr: k. [Ipuctim, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. DOurensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOH MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padoTta «/I3ydeHne KaTaTUTHYECKOH aKkTUBHOCTH (PepMEHTOB (Ha IpUMepe
aMHJIa3bl WIIM KaTayasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopnas padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpHHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu 2eHos. Opranuzanusi reHoMa y MpoKapuoT U
9yKapuoT. Perynsauus akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. XKako0, K. Mano).
Monekynapuvle mexanusmvl dKcnpeccuu 2eHos y ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomul 2enos. Perynsanns 0OMeHHBIX MpolieccoB B KiieTke. KieTounslii romeocTas.

Bupychl — Heknerounble (GOpMBI JKU3HU U 00IUraTHbie nmapasuthl. CTpO€HHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHrie 3a00s1eBaHus YeI0oBeKa, )KUBOTHBIX, pactenuit. CIT1]], COVID-19, counanbHbie
Y MEAUIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonozuueckux oanHvlx. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemoie ¢pyHxkyuu
benxos. Cnocodovl 00cmasku 1ekapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA CHHTE3, aHTHUIApPaUIeIbHOCTh. MexaHu3m
peruukanuu JTHK. Xpomocomsl. CTpoenue xpoMmocoM. Ternomepsl 1 Tesiomepasa. XpoMOCOMHBIN
HaOOp KJIETKH — KapuOTHIL. J[MMIOUIHBIA M TarIoOWAHBIM HaOopel XpomocoM. ['omonoruyHbie
xpoMocoMsl. [Tos10BBIE XpOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsimust MutoTHueckoro nukiaa kiuetkd. [IporpamMmmupyemasi kierouHas TuOenb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBIM [UKI KICTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHnas pa6ora «HaOmroneHne MuTO3a B KJIETKAaX KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHEW: oOpa3oBarenbHasl, MOKPOBHAs,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THUIIBI )KUBOTHBIX TKaHEH: SNIUTEINAIbHAS, COCUHUTENIbHAS,
MbITeYHas1, HepBHas. OCOOEHHOCTH CTpOoeHUs, (DYHKIMA M PACIOJIOXKEHUS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omnopa tena oprann3moB. Kapkac pactenuii. CkeneTsl 0JHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHU ckesieT. CTpOCHUE U TUIIbI COSMHEHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIHOE,
KI'YTUKOBOE, pECHUYHOE. J[[BW)KEHHE MHOIOKJIETOYHBIX PACTEHHWIl: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKJICTOUHBIX )KUBOTHBIX U YeJIOBEKa: MbllieuHas cucrema. Pedrekc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. Ilutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IuraHnne NMO3BOHOYHBIX KMUBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO TpakTta. llumeBaputenbHbIe
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. uddy3us razos uepes
MOBEpXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YeEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMsI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BelleCTB y OpraHU3MOB. TpaHCIOpPTHBIE CHUCTEMbI pacTeHui. TpaHcnopt
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAas cucreMa u e€ opranbl. KpoBeHOCHas cuctema o3BOHOYHBIX
KHUBOTHBIX M yenoBeka. Ceppie, KpOBEHOCHBbIE COCYIAbl U KpoBb. Kpyru kpoBooOpaiieHwHs.



OBOJIIOLMOHHBIE YCIIO)KHEHUSI CTPOEHMSI KPOBEHOCHOM CHCTEMbl INO3BOHOYHBIX YKUBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutenbHbie Bakyosnn. Opransl Beiienenus. uibrpanus, cekpenus 1 00paTHOE BCaChIBAHUE
KaK MEXaHHU3Mbl paboThl OpraHoB BblIeieHUS. CBs3b IMOJOCTH Tella C KPOBEHOCHOW U
BBIJICJIUTEIIBHON cHCTeMaMu. BpljeneHne y IM03BOHOYHBIX J>KMBOTHBIX M 4yesioBeka. [loukw.
Crpoenne u QpyHKIIOHUpOBaHNE HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y Opranu3MoB. 3aliTa y OJHOKIETOUYHBIX OpraHn3MOB. Criopbl OaKTEpHii M IUCTHI
IpocTedMX. 3alluTa y MHOTOKIETOYHBIX pacteHuil. Kyrukyna. CpexncrBa NacCUBHOM H
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeT€HHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHAJIBHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. Paznpaxxumocts M perynsauus y pacreHuid. PocToBble BemecTBa M HUX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrnexc u pedrnexropnas ayra. besycioBHbie u
YCIIOBHBIE pe(dIIeKCHI.

['ymopanbHas perymsauuss ¥ SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
MT03BOHOYHBIX KMBOTHBIX», «BHYTpeHHee CTpOE€HHE HAaceKOMbIX», «TKaHM pacTeHUi»,
«KopueBbie cucremol», «Ctpoenue credns», «CTpoeHue IHCTOBOM IIacTHHKWY, «TkaHu
XKUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucreMay,
«BplenurenpHas cuctemay, « JHJIOKpUHHAs cucremay, «CrtpoeHue Mbiipb», «MMmyHHTETY,
«KumeuHnonosnoctHele», «Cxema nuTaHusi pacteHuil», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHUE H0KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMmbIkaomuxcsa», «HepBHas cucrema ntuny, «HepBHas cucTemMa MIIEKONMUTAIOUIUX,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEHW, PAKOBUHBI MOJITIOCKOB, KOJIJIEKIIUM HACEKOMBIX, UTJIOKOXKUX, )KUBBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIMN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opy0BaHuUE JUIsl IEMOHCTPALIMM TOYBEHHOTO U BO3IYIIIHOTO MUTaHUS PACTEHUH, pacIIerIeHUs
Kpaxmasa 1 OelKoB MoJ JeiicTBueM (hepMeHTOB, 000pyI0BaHHE A JEMOHCTPAIUU ONBITOB 110



W3MEPEHUIO0 JKU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHbIX JIBUKECHHUW, MOIEIH
rOJIOBHOI'O MO3Ta Pa3jNyYHbIX )KMBOTHBIX.

JlabopaTopHas padora «/3ydueHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cMbICI Meio03a U ITOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapieBoe pa3BuTue. ['amerorenes y ;kuBoTHbIX. [losioBbIe sxene3bl. O6pa3oBaHue
U pa3BUTHE MOJOBBIX KIeToK. CriepMaToreHe3 u ooreHes. CTpoeHre NOJIOBBIX KIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHnorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — oona u3z enasnvix npooiem smopuonocuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesa. Craguu SMOpHUOTeHE3a KUBOTHBIX (Ha MpuMepe JATryiikH). JpoGienue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTU POOJIEHUS MIIEKOTHUTAIOIINX. 3apOJIbIIEBbIe JUCTKUA (TracTpyJisLus).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHE YacTei
pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHOHANIbHAS UHIYKLINS). 3aKJIa/iKa IIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXuyecKuX B3aUMOJICHCTBUI reHOB. BriusiHue Ha SMOpHOHANIbHOE pa3BUTHE
pa3IUYHbIX (DAaKTOPOB OKPYXKAIOIIEH Cpeibl.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbi Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO U HEMPSMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunber pocta XUBOTHBIX. DakTOpbl pEryasillMM pPOCTa KUBOTHBIX U 4esnoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uernoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3mHuoxenue u pazputre pacteHui. ['aMmerodut u ciopodut. Meio3 B )KU3HEHHOM ITUKIIS
pactenuii. O6pa3oBaHue CIOp B mpoliecce Meio3a. ['ameTorenes y pactenuid. O1ji010TBOPEHHE U
pa3BUTHE pPACTUTENbHBIX OPraHu3MoB. JIBOMHOE OIUIOJIOTBOPEHHE Yy LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl perysiil OHTOIE€HE3a Y PACTEHHM U )KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuiel u cxemsl: «BereratuBHOE pa3MHOKeHUE», « THUMBI OECIONOr0 pa3MHOKECHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SAWLIEKIETKH M CIEPMAaTO30UIa,
«OCHOBHBIE CTaJIMU OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BUTHE», «Pa3BUTHE MAICKOTO KYKay,
«Pa3Butne capaHun», «Pa3BuTue JnATYymIKM», «/BOMHOE OIJIOJOTBOPEHHE Yy ILIBETKOBBIX
pacteHuii», «CTpoeHHE CeMSIH OJHOJIOJIbHBIX U ABYIOJBHBIX PacTeHUI», «KM3HEHHBIM LMK
MOPCKOM KanmycTbl», «KU3HEHHBIN UK MXay, «KM3HEHHBIN [TUKJI MaIOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBD».



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Wcropus cTaHoBiIeHMS U pa3BUTUS T€HETUKHU Kak Hayku. PaboTsl I'. Mengens, I'. ne @pusa,
T. Moprana. Posib oredecTBeHHBIX YUE€HBIX B pa3BuTnu renetuku. Padotsr H. K. Konsrosa, H. U.
BasuiioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JMHUSA, TMOpUAbI, TeHOTHMN, (eHOoTUrl. OCHOBHBIE METOAbl T'€HETUKHU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxeMbl: «MeTo 1l TeHETUKIY, «CXEeMbI CKpELTUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBorii 3akoH MeHaens — 3aK0H e IMHO0Opa3usi THOPUIOB
nepBoro nokoJieHust. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHiens — 3aKOH paclleTuIeHUs
npu3HakoB. LluTojormueckrie OCHOBBI MOHOTHOPHIHOTO CKpeulMBaHus. ['Hmoresa 4HMCTOTHI
ramer.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IF€HOB, HAPYIIECHUE CLCTUICHUS MEXIy F'€eHaMU. XPOMOCOMHAas TE€OPHs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3HOJOTMYECKUX MPOIIECCOB, TOBEICHUS U KOTHUTUBHBIX (QYHKIUH. ['eHeTHUecKne MeXxaHu3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IUH — MApa3UT» U «XO35IMH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJISI M U3MEHEHHUsS HACIEICTBEHHOW MHGOpPMAIMN B MOKOJICHUIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MIPU3HAKOB y po30¢uis», «I'enetuka nona», «Kapuortum yenosekay, «Kapuotun 1po3ohuiisn»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HAacJeA0BaHus IPU3HAKOB, MOJIEIb JUIsl JEMOHCTPALMY CLEIJIEHHOTO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «/3ydeHue pe3ylnbTaTOB AUTMOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas u3MeHYMBOCTh. Posib cpeapl B popmupoBaHUM MOIU(MUKALMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTMnMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKON HM3MEHUYMBOCTH. Buabl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaLlMOHHOTO IIpoliecca. 3aKOH OMOJIOTMYECKHX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMOuHaTHBHAS UI3MEHYUBOCTEY, «Meio3y, «OrmnoaoTBopenuey, «I enernueckue 3ab60aeBaHus
yesoBeKay, «Bunpl myranuii».

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BapruallMOHHOTO psifia U BapUallMOHHOW KPUBOW».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozbl U3ydyeHHsI TEHETUKU YeJIOBeKa: I'eHealornyecKuid, ONM3HENOBbIH, IIUTOreHETHYECKUH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacimenCTBEHHOM MpeApaclooKEHHOCThI0. 3HAUYE€HHWE MEAMIIMHCKOW TE€HETUKH B
NPEJOTBPAIICHNH M JICYEHUH TEHETHMUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEIOBAaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3y4EHUS TEHETUKU YEJIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxkaeHus 1 MHOrooOpa3us KylbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JJaHUH COPTOB PACTEHUI U IOPOJ1 )KUBOTHBIX. COpT, MOpO1a, IITaMM. 3aKOH FTOMOJIOTHYECKHAX
pAoB B HacieAcTBeHHOW m3MmeHunmBocth H. M. BaBuiioBa, ero 3HaueHue AJis CEIEKIIMOHHOMN
paboTEHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PammanvoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp30Banre TeHOMHOTO peaKTUPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK s momydenus
HCXOJIHOTO MaTepuaia JJisl CEIeKIUU.

[lonyuenue mnonuruonaoB. BuyrpuBuaoBas rulpunusauus. brauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecronuss MEXBUAOBBIX THOPUAOB. JIOCTHXKEHHS CeJIeKIMH pAcTeHH U
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U ynpaejieHue 2eHemudecKUMy pecypcamu CenbCKOX03AUCMEEHHBIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTMYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYUBOCTH», «METOABI CENeKIun»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTHYECKUX TeXHOIOTHiA. [Ipon3BoacTBO O€llka, aMHHOKUCIIOT U BATAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas umxenepus. MeTosbl KylbTyphbl KJIETOK M TKaHEH PACTEHUN M KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKIus SHLIEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METO ] TpaHCIUIAHTAIUH SIIEP KJIETOK.
Texunonocuu  0300poénenus,  KyIbMUBUPOGAHUS U  MUKDOKIOHANLHO2O — DASMHONCEHUS.
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CHHTE3 'eéHa U KOHCTPYMPOBaHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Memununckue 6unotexnonoruu. [loctreHomuas mudponas meauimna. [T1[P-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 3710poBbs. Mcrosb30BaHNue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3 D-6nounxenepus
Ui pa3paboTKH (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTHH, CO3/IaHUSl KOMILJIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTHHra U ckadoJIUHra A pelieHus
3a/1a4 NEPCOHAN3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneli OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHu3MOB (pyHkuuonupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT YU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI 10 OHOJOTHUU BBIICIICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Hanuuue momugayuu K OOydeHHI0 OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuCymumMu CUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMA8UmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA IIPOTPAMMEBI 110 OMoIorNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TpaJUIIVMOHHBIMUA pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUHU JIMYHOCTHU, MMATPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAClE€OUI0 U TpaJulUsM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOEHHS yueOHOro mpeaMera «bromorus» noJKHBI OTpaXkaThb
TOTOBHOCTh M CITOCOOHOCTH O0YJalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULHUOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3UMLMU  OO0ydYaromlerocss Kak akTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIbHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMI0 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMH YOEXKACHUSAMHU, KYIbTYPHBIMHU LIEHHOCTSIMH U COLIMATbHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKIEHHH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKaHUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESATEILHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoamHONM, ropaoctu 3a CBOM Kpal, CBOXO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOIILJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIICUIO U MMaMSITHUKAM IIPUPOIbI, TOCTIKECHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIICHUBATH BKJIA]] POCCHICKIX YIEHBIX B CTAHOBJICHHUE U PA3BUTHE OUOJIOTHH,
MMOHMMAaHMs 3HAYCHUST OWOJIOTMM B TIO3HAHUM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHas YOS IEHHOCTh, TOTOBHOCTh K CIIY’)KCHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MMOBEICHMUS;

CrOCOOHOCTH OLIEHUBATh CUTYAITUIO M PUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM NIPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHHe TUTMEHUYECKUX MPaBUJI U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHSATHI U OTHAbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LEHHOCTH MpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO O€30IacHOTrO
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TFOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOMN HAPABICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHSATH TAKYIO JESTEIbHOCTD;

HWHTEpEC K pa3jMyHbIM cdepaM MNpoQeccHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOpP Oynyiiel mpodeccruu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11eIecO000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;



MOBBIIIEHUE YPOBHS AKOJOTMYECKOW KYIbTYpBl: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI 7151 OKPYKAIOLIEH cpenpl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpPETaeMble TP U3YYCHUN OMOJIOTUN 3HAHMS U YMEHHS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIEHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, OHoCchepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSIIMUX BPEI OKpYXKaIoLIel MpPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KyJIbTYphlI, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA WMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE S3bIKOBOM M UUTATENIbCKON KyJIbTYpbI KaKk CpeJCTBAa B3aUMOICHCTBHS
MEXy JIF0JIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HaHUS €€ poiu B (OpMUPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIIJICHUS, CO3aHUH LIEIIOCTHOTO MPEACTaBICHUs 00 OKpyXKaroleM
MHUpE KaKk O €JUHCTBE MpPHUPOJbl, 4eJIOBeKa U oOOIIecTBa, B IO3HAHUU MPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHNH TPOoOIeM COXPaHEHHsI TPUPOTHOTO PaBHOBECHUS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LIMBMIIM3ALMU: 0OecredeHus
HOBOT'O YPOBHS Pa3BUTUSl MEIUILIMHBI, CO3/IaHHE NEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHUS YEIOBEUECTBA, IOUCKA MyTeH BBIXOAA U3 II100AIbHBIX
9KOJIOTHYECKUX MPoOIeM U obecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHMM B LIEJSAX MOBBIMIEHUS OO0IEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit npu U3y4eHuu OMoJIOruH;

[IOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCHOJb30BaTh IOJIydaeMble 3HaHMS Ui aHaiu3a M OObSCHEHUS SBJICHUMN
OKpYXXAIOILIEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKJIOYEHUST HAa OCHOBE HAy4HbIX (AaKTOB M MMEIOUIMXCS JaHHBIX C LEJbI0 IOJYy4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JJs pelleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHE IICHHOCTH HAay4YHOU JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpepbIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM MO OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEOHOCTSMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mpenmera «buosorus» BKIIOUYAIOT:
3HaYMMble U1 (OPMHPOBAHUS  MHUPOBO33PEHUS OOYYAIOUIUXCA  MEKIAUCHUIUIMHAPHBIC
(Mex1peMEeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAO0B NIO3HAHUA, UCIIOJB3YCMBIX B CCTCCTBCHHBIX HayKax (BGH_IGCTBO, SHEprus,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBaHNE, HAOIIOJICHUE, M3MEPEHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yueOHbIe JieiicTBHs (NIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYISTHBHBIE), 00SCIICUHBAIOIINE
dbopMupoBaHre (PYHKIMOHATBHONW T'PAMOTHOCTH M COIMAJLHOW KOMIIETCHIIUU OOYUYaIOUTUXCS,
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOECHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE AEWCTBHUS B II03HABATEIBHOW U
COLIMAIbHON MTPAKTHKE.

B pesynbrare wu3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuarorierocs OyayTr chopMuUpoBaHBI MO3HABATENbHBIE YHUBEpPCAJIbHbIE y4deOHBIE NEWCTBUS,
KOMMYHHUKATHBHBIC YHUBCPCAJIBHBIC yqe6HLIe HeﬁCTBHﬂ, PETYIATHBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HI)Ie )Iel\/'ICTBI/ISI, COBMECTHAsA ACATCIIBHOCTD.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OOIIero 0o0pa3oBaHUS
JAOJIKHBI OTPaXXaTh:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁanMn Mnmo3HaBaTeJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSTENIEHO (OPMYIIUPOBATh M AaKTYyaJHM3UPOBaTh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCTIOJH30BATh MIPU OCBOCHUH 3HAHUH IPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBIICTISATH UX XapaKTepHBIC TIPU3HAKU, YCTAHABIMBATD CBS3U C APYTHMHU MOHSATHSIMH);

OTIpENeNATh eI JACATEIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX JOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEILHOCTH C IOCTABICHHBIMU IICIISIMH;

WCIOJb30BaTh OWOJIOTHYECKUE TOHITHS sl OOBSICHEHUs (AKTOB W SIBICHUH >KHBOUN
TIPUPO/IBL;

CTPOMTH JIOTHYECKHE PACCYKICHHS (MHIyKTUBHBIC, ICTyKTUBHBIC, IT0 aHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH M MPOTHBOPEUUSI B PACCMATPUBACMBIX SIBICHHUSX, (OPMYIUPOBATH BHIBOJBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICIIBHBIC CPEJCTBA ISl MPEICTABICHHS CYIICCTBEHHBIX CBSI3CH U
OTHOIIICHUH B HM3Y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaK)Ke MPOTHBOPEYHI pPa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarhiBaTh IUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAM3a UMCIOIINXCS MaTepPHUaTbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIET0BATEIbCKHE ICHCTBHUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh Pa3lIMYHbIE BUIBI JIEATEIBHOCTH IO IIOJYYEHUIO HOBOTO 3HAHUSA, €TI0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTIOTE3Y €€ peleHus, HaXOIUTh aprYMEHTHI IS JIOKa3aTelIbCTBA CBOUX YTBEPIKJICHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;

aQHAJIM3UPOBATH IMOJTYICHHBIC B XOJIC PEIICHHS 3a]Ia4H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICHUCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HJIEH, IpeIUIaraTb OPUTHHAIBHBIC TOIXOIbl W PEUICHHS, CTaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBAPSX U CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoBaTh 3ampochl W NPUMEHATh pPa3IMYHbIE METOABI NPH IOWCKE U O0TOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYI (OPMY TIPEACTABICHUS OHUOJIOTHYECKOMN
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (PU3MUYECKHE M MAaTEMaTHYCCKHE 3HAKH M CHUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH J€HCTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNENCTBHS IO €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUMN, pacpeaeaTh POJIA C YIETOM MHEHUN
Y4aCTHUKOB, 00CYXIaTh pe3ylIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETHYECKOE IIOBEIECHUE B DPA3JMYHBIX CHTYalHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKHE 3HAaHUS [UId BBIABICHHMA NpoOIeM M HUX pELIeHHs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLECTBIISATh [O3HABATENIbHYIO JIEATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMN B pa3HbIX 00JIACTsIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJIETh HABBIKAMH TIO3HABATENILHON pedIeKCHU KaK OCO3HAHHUS COBEpPIIAEMbIX NeHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYrUX IIPU aHAIU3E PE3YyNIbTaTOB ACITEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecrieueHne npouabHOr0 00y4eHus: 00yJarOIMnXCs
6uosnorun. OHU BKJIIOYAIOT: crieruuyeckue Juis OM0JI0rui HaydHble 3HaHUS, YMEHHS U CTIOCOOBI
JNEUCTBUI N0 OCBOEHHIO, MHTEPIIPETALIUUA U MpeoOpa30BaHUIO 3HAHWM, BUbI ACSITEILHOCTU IO
MOJTYYCHUIO HOBBIX 3HAHWW W WX MPUMEHEHHUIO B PA3JIMUHBIX YU4E€OHBIX, a TAaKK€ B peabHBIX
KU3HEHHBIX cuTyalusax. [IpenMeTHbie pe3yabTaThl MPeICTaBICHbI 10 TOJaM U3ydeHHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npenmMera «buonorus» B 10 knacce n10MKHBI
OTpaxarb:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMHUPOBAHUH €CTECTBEHHO-HAYUYHOM KapTHUHBI MUPA, B IO3HAHWHU 3aKOHOB MPUPOBI U pEIICHUN
po0JieM paloHAIbHOTO IPUPOIOTIONB30BAHMS, O BKJIA/I€ POCCHUICKUX U 3apYOEkKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BIIaJICHUE CUCTEMON OMOJIOTMUYECKHMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUSA (KU3Hb, KJIE€TKa, OpraHu3M, MeTaboJu3M, TOMEeOcCTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIECCTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE),
ounosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosga,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yaenns (H. Y. BaBunoBa — o neHtpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOrO MOKOJIECHHUS, paCUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HaciieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleACTBeHHOW wu3MeHunBoctd H. V. BaBunoa), mpuHIUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIETIOBAaHUSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0ICHHE, SKCIIEPHUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHH3MOB, B TOM uucie OakTepuii, rpu0oOB, pacTeHUM,
KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTraHOB U CUCTEM OpPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIINX B OPraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTUYECKUX MTPOLIECCOB: OOMEHa BellecTB (MeTadoIu3M), IPEeBpaILeH s SHEPIUH, OpOoXKeHus,
aBTOTPO(HOIO U reTepoTpoHOro TUMOB MUTaHUS, (POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, sMOpHOTeHesa, HOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
WHIUBUAYAIILHOTO pa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aUMOJCHCTBHUS TE€HOB, TeTepO3HCca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIHSIMH, MEX1y OpraHaMyd U CUCTEMaMU OPTaHOB Yy
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTunoM u (pakTopaMu cpeabl OOUTAHHS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX IPYIIIL;

YMEHHE pelaTh OMOJIOTUYECKUE 3a/1a4H, BBISBIISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H MEXKIY
UCCIIETyeMbIMU OMOJIOTUYECKUMU TPOLIECCAaMU U SIBJICHUSIMH, J€JaTh BBIBOJBI U MPOTHO3bI HA
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JIAOOpATOpPHBIE U MPAKTUYECKUE padOThI, COOMIONATh MpaBUia MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, JKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yYMEHHE OLIEHUBATh 3TUYECKHE aCIIEKThl COBPEMEHHBIX MCCIIEA0BaHUM B 001acTH OMOIOTUU
U MEIUIMHBI (KJIOHUPOBaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIPABICHHOE H3MEHEHHE
reHOMa U CO3/IJaHH€e TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIILCKOTO X035 CTBA, MUIIEBON
IIPOMBIIIIEHHOCTH, YII1yOJIsATh 103HaBaTEIbHbBIN HHTEPEC, HANIPABJICHHBIN HAa OCO3HAHHBIN BEIOOD
COOTBETCTBYIOLIEH Mpodeccun 1 MpoaoJKeHHe OMOJOrHUeCKOro 00pa3oBaHus B OpraHu3alusax
cpeaHero npo¢eccuoHaIbHOTO U BBICILIEr0 00pa3oBaHusl.

[IpenmeTHble pe3yabTaThl OCBOEHHs yueOHOro npeameta «buonorus» B 11 knacce NOIKHBI
OTpaXkaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU 3KOJIOTHYECKUX MPOOJIEM YeIOBEYECTBA, a TAKXKE B PELICHUU BOIPOCOB
palnMoHaIBLHOIO IPUPOJIOTIONIB30BaHMS, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOIIEHUS K IPUPO/IE,
o0I11eCTBY, YEJIOBEKY, O BKJAJ€ POCCHUHCKMX M 3apyOeXHBbIX Y4EHBIX-OMOJIOIOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOI OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIOYAET OIpEJesIeHUs U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBeproBa — 0 HyTsSX M HampaBJIECHUSIX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl 3HEPrun), runoressl (runoresa «mupa PHK» V. I'mnGepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TeHO(OH] MOMYJISIUH, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, YepelOBaHuUs
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3H MEKIY ITPOLIECCAMHU IBOJIIOIUH, IBHKYIIUMHU CUIIaAMHU
AQHTPOTIOTEHE3a, KOMIIOHCHTAMH pAa3JIMYHBIX OKOCUCTEM U MPUCHOCOOJICHUAMH K HHM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX U3MEHEHHH B SKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE peraTh OMOJOrMIECKUE 3a/1a4H1, BBISIBIISITh IPHYHNHHO-CIICJCTBCHHBIC CBSI3U MEXKTY
UCCIICIyeMbIMH OMOJIOTMYECKUMHE TIPOIIECCAMH M SIBJICHUSIMHU, JIeNIaTh BBIBOJBI U MPOTHO3BI Ha
OCHOBAHHH TIOJTY4YEHHBIX PE3yIbTATOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpys 1ENb UCCIIETOBAHMS, aHATU3UPOBATH MOJTyICHHBIC PE3yIbTAThI U JIETaTh BBIBOIBI;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHALHON ACSITEIIbHOCTH B
o0acTi OMOJIOTHH, KOJIOTHUH, IPUPOIOTIONIE30BAHUS, METUIHBI, OMOTEXHOJIOTHH, IICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SIMCTBA, MUIICBOM MPOMBIIUICHHOCTH, YIIyOJIATh TIO3HABATEIbHBIN
WHTEpEC, HAIIPABJICHHBINM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH MPO(ECcCHH U MPOI0DKCHHE
OMOJIOTUYECKOTO 00pa3oBaHUs B OpPraHM3ALUSAX CPEIHEro MPO(ECCHOHATBHOTO W BBICIIETO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
1 buonorus kak Hayka 1
2 JKuBble cucTeMBbl U UX U3Y4YEHUE 2 bubamorera LOK
https://m.edsoo.ru/7f41c292
3 buonorus kinetku 2 0.5
XHUMH4YecKash OpraHu3anus KIeTKN 10 1
5 Crtpoenue u GyHKIIUU KIETKH 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIEeTKe
JKU3HEHHBIN UK KIIETKH 6 1
Ctpoenue u (yHKIIUHA OPTaHU3MOB 17 0.5 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 0.5 15
1 I'eneTrka — HayKka O HACIEJACTBEHHOCTH U 5 05
W3MEHUYHUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHomorHs U CHHTETHYECKAasE OMOJIOTHS 4 0.5



https://m.edsoo.ru/7f41c292
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PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

2.5

13




IHOYPOYHOE IIVTAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoprrre | Ipaxrireciie u3ydyeHusi | oOpasoBaTeibHbIE
padoThI padoTsbI
pecypcsl
1 buonorus kak KOMIUIEKCHas HayKa U Kak 1 bubnuoreka [JOK
9acTh COBPEMEHHOTO 00IIecTBa 04.09.2023 | https://m.edsoo.ru/7f41c292
2 JKuBbIe cMCTEMBI U KX CBOMCTBA 1 bubmorexa OK
05.09.2023 | https://m.edsoo.ru/7f41c292
3 YpoBHEBast OpraHu3anusl KUBBIX CHCTEM 1 07.09.2023
4 WcTopus OTKPBITHS U U3YYEHUS KIIETKU. 1
Knerounas Teopust 11.09.2023
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosoruun. [IpakTrueckas padora
5 «3yueHne METOZ0B KJIETOUYHOU OHMOJIOTUI 1 05
(xpomatorpadus, anexrpodopes, 12.09.2023
muddepeHnranbHoe NEHTPUGYrUpoOBaHUe,
[TLP)»
5 XUMHAYECKHAH COCTaB KJIETKU. BxoaHas 1 05
KOHTpOJIbHAs paboTa. 14.09.2023
7 MunepasbHbIe BEIECTBA KIETKH, UX 1
Ouosornyeckas poib 18.09.2023
3 Opranuyeckuie BelecTBa KJIeTKH — 1 05
oenku. JlaboparopHas paboTa 19.09.2023



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

«O06Hapy)xeHre OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUN»

CoiicTBa, K1accupuKanys U GyHKIHIH

0eKoB 21.09.2023
10 Opraanyeckre BenecTBa KIeTKA —
YTIIE€BOAbI 25.09.2023
11 Oprannyeckre BenecTBa KIeTKH —
JIUTTUTBI 26.09.2023
Hyxkneunossie kucnotsl. JJHK u PHK.
JlabopaTtopHas pabota «lccnenoBanme
12 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJIEJICHHBIX U3 28.09.2023
KJIETOK Pa3JInYHBIX OPraHU3MOBY
CexBenuponanue JIHK. Metoabl
13 T€HOMUKH, TPAHCKPUTITOMHUKH, 03.10.2023
MIPOTEOMUKHU
14 MeTtonp! cTpyKTypHO# Ononoruu. TecT. 0.5 05.10.2023
15 Tuns! knetok. [IpokapuoTrueckas kieTka 09.10.2023
CrpoeHune s3ykapuoTUYECKON KIIETKH.
16 Hpaj(TI/IlIeCKa}I pa6E)Ta «U3yuyenue 0.5 10.10.2023
CBOMCTB KJIETOYHON MeMOpaHb»
17 [ToBepXHOCTHBIN anmapar KJIETKH 12.10.2023
18 OnHomMeMOpaHHBIE OPraHOUIbI KIETKH. 05
IIpakTnyeckas padora «M3ydyenue ' 16.10.2023




ABHUKCHUSA HUTOINIA3MBbI B PACTUTCIIBHBIX
KIJIIETKax»

19

[ToryaBTOHOMHBIEC OPTaHOU B! KIETKH:
MUTOXOHAPUH, IIacTubl. JlabopartopHas
pabota «MccrenoBanue mia3mMosn3a u
JETIa3MOJTN3a B PACTUTEIIBHBIX KIIETKAX)»

0.5

17.10.2023

20

Crpoenue u pynkuuu ATO. [Ipyrue
Hykieozunrpudocdarsr (HTD)

02.10.2023

21

HememOpanHbie opraHou bl KJIETKU

19.10.2023

22

Crpoenue u GyHKIUU Sapa

23.10.2023

23

CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTtopHas pabota
«M3ydeHue cTpoeHHs KIETOK Pa3InIHbIX
OpraHUu3MOB»

0.5

26.10.2023

24

ACCUMWIISIIIAS U TUCCUMIISIIHS — JIBE
CTOpOHBI MeTaboIM3Ma. TuIbl 0OMeHa
BemecTB. JJaboparopHas pabota
«/3ydeHune KaTaTuTHIECKONH aKTHBHOCTH
(dbepMeHTOB (Ha IpUMeEpe aMIJIa3bl WA
KaTaJiasbl)»

06.11.2023

25

depMeHTAaTUBHBIN XapakTep peakuui
KJIETOYHOTO MeTabosm3mMa. JlabopaTopHas
pabota «M3ydyeHue GpepMEeHTATUBHOTO
pacileIIeHus IEPOKCUIa BOAOPOA B
PaCTUTENBHBIX U )KMBOTHBIX KJIETKAX)

0.5

07.11.2023




26

Bbenku-akTuBaTOPHI U OEIKH-UHTHOUTOPBI

09.11.2023
27 ABTOTpO(HBIN THII 0OMEHA BEIIECTB 13.11.2023
28 doTtocuHTe3 14.11.2023
XemocuHnres. JlaboparopHas padota
29 «CpaBHEHHE MTPOIIECCOB POTOCHHTE3A H 0.5 16.11.2023
XEMOCHHTE32)
AHa’pOOHBIC OpraHU3MbL. Buip
30 opoxenus. JlabopatopHas pabora
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U 20.11.2023
TIBIXQHUSI»
31 AspoOHBIE OpraHU3Mbl. DTaIlbl
SHEPTEeTUYECKOro 0OMeHa 21.11.2023
DHeprus MeMOpPaHHOTO IPaIUeHTa
32 HpOTOHOB.UCI/IHTCS AT®: pabora 93.11.2023
npoToHHOM AT®-cuHTa3bI
33 Peakiuyn MaTpuyHOro CHHTE3a 97 11.2023
34 TpaHCKpUIIIIUS — MaTPUYHBIH CUHTE3
PHK 28.11.2023
35 Tpancisuus u e€ sranbl 30.11.2023
36 KomupoBanue amunokucnot. Ponb
pubocom B OMocuHTe3€e Oenka 04.12.2023




Opranu3zanys reHoma y IpokKapuor u

37 YKapHOT 05.12.2023
38 MoJteKyJIIpHbIC MEXaHH3MBbI SKCIIPECCHH
I€HOB Y 3YKapuoT 07.12.2023
Bupycbl — BHeKIeTOUHBIE (DOPMBI KU3HA
39 1 obnuraTHeie mapa3uThl. [IpakTuueckas 0.5
pabora <<C03213HI/Ipe MO JIEJTH I1:1/1pyca» 11.12.2023
40 Bupycurie 3a0051eBaHUS YeIOBEKa,
KUBOTHBIX, PACTEHUI 12.12.2023
41 Hanortexnosoruu B 6uonoruu u
MEIUIINHE. 14.12.2023
42 JKU3HEHHBIN INKII KIETKH 18.12.2023
43 Martpuunsiii cuates3 JJTHK 10.12.2023
Xpomocomsl. JlaboparopHas pabota
44 «3ydeHne XpoMOCOM Ha TOTOBBIX 0.5 91.12.2023
MUKpOIIperapaTaxy
45 JleneHue KICTKH — MHTO3 95.12.2023
Tumne! kieTok. KapuokuHes v MUTOKUHES.
46 Jlaboparopnas padota «HabmroneHue 05
MHUTO3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa 26.12.2023
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perymsimus ;kM3HEHHOTO [IUKJIA KIETOK. 05
IIpomexxyTouHast KOHTpOJIbHAs padoTa. 28.12.2023




48

OpranusMm Kak eIMHO€ LIEJI0e

08.01.2024

49 Txanu pacrenuid. JlaboparopHast padota 05

«3yueHue TkaHel pacTeHUI» ' 09.01.2024

TkaHU )KMBOTHBIX M YEJIOBEKA.
50 Jlaboparopnas padota «3yueHue TkaHeu 0.5 11.01.2024

KUBOTHBIX)»

Opranbl. CucTeMbI OPraHoB.
51 JlabopaTtopHas pabota «3yduenne 0.5 15.01.2024

OPraHOB I[BETKOBOTO PACTECHUS)
52 Omnopa Tena opraHu3MoB 16.01.2024
53 JIBM>KEeHHE OpTraHu3MOB 18.01.2024
54 [Iutranue opranu3MoB 99 01.2024
55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.

[TumeBapuTenbHas cucTeMa 4eloBeKa 23.01.2024
56 JIpIxaHue opraHu3MoB 95 01.2024
57 JIpIxaHKe MO3BOHOYHBIX )KMBOTHBIX U

YenoBeKa 29.01.2024
58 TpaHcmopT BelIecTB y OpraHu3MoB 30.01.2024
59 KpoBeHocHas cuctema mo3BOHOUHBIX

KUBOTHBIX U YEJIOBEKa 01.02.2024




60

Beinenenue y opranusmMon

05.02.2024

61 3amura y opraHu3MoB 06.02.2024
62 NmMmyHHas cuctema degoBeka 08.02.2024
63 PazpaxkxuMocCTh U peryismnust y

OpraHU3MOB 12.02.2024
64 I'ymopanbHas peryisiius ¥ SHIOKPUHHAS 05

CHCTEMA KUBOTHBIX M YeI0BeKa. TecT. ' 13.02.2024
65 ®dopMBI pa3MHOKEHHUS OPTaHU3MOB 15.02.2024
66 [TonoBoe pa3zmMHOXKEHHE 10.02.2024
o Meitos 20.02.2024

I'ameTorenes3. Ob6pazoBaHuUE U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlaboparopHas padoTa 05

«M3ydeHne cTpoeHUs MOJIOBBIX KJIIETOK Ha ' 22.02.2024

TOTOBBIX MUKpPOIIpEIiapaTax»
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB

— OHTOI€HE3 26.02.2024
70 3akiagka OpraHoB U TKaHEH U3

3apOJIBIILEBBIX JINCTKOB 27.02.2024
71 PocTt 1 pa3zBuTHE )KUBOTHBIX. 05

Jlaboparopnas pabota «BrisiBneHue ' 29.02.2024




IIPHU3HAKOB CXOJACTBA 3ap0m>1nleﬁ
IIO3BOHOYHBIX )XUBOTHBIX))

72

PasMHOkeHUE U pa3BUTHE PACTCHUM.
Jlaboparopras pabota «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

04.03.2024

73

I/ICTOpI/ISI CTAaHOBJICHUA U pa3BUTUA
ICHCTUKHN KaK HAYKH

05.03.2024

74

OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHUKH.
JlabopaTtopHnas pabota «Jlpo3oduia kak
00BEKT TEHETUUECKUX UCCIIEI0BAHMIY

0.5

07.03.2024

75

3aKOHOMEPHOCTHU HacleA0BaHUS
MpU3HAKOB. MOHOTHOpHTHOE
ckpemuBanue. [Ipakruueckas padota
"N3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpelIuBaHus y Apo30duibr"

0.5

11.03.2024

76

]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKp€HIMBaHUA

12.03.2024

77

AHanusupyloliee CKperuBaHme.
Henonnoe nomunupoBanue

14.03.2024

78

JluruOpuiHoe CKperuBaHue.
[IpakTiueckas pabota «3ydyenue
PE3yIbTaTOB AUTHOPUAHOTO CKPEIIMBAHUS
y ApO30(pHIIB»

0.5

18.03.2024

79

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBEI I[I/IFI/I6pI/I,I[HOl"O
CKpCUIUBAaHUA

19.03.2024




80

CIIGHJICHHOC HaCJICOJOBAHUC IPU3HAKOB

21.03.2024
81 XpOMOCOMHAsI TEOPHS HACIICACTBEHHOCTH 04.04.2024
82 I'eneTuka mosa 08.04.2024
83 I'eHOTHT KaK [EIOCTHAS CHCTEMa
09.04.2024

84 ['eHeTMUEeCKMIT KOHTPOJIb PAa3BUTHS

pacTeHui, )KUBOTHBIX U YeJIOBEKA 11.04.2024
85 N3meHunBOCTh TpU3HAKOB. Buasl

U3MEHUYUBOCTH 15.04.2024
86 MoaudukanroHHass K3MEHUYNBOCTh 16.04.2024

BapuanuoHHbIN psa 1 BapualluOHHAs

kpuBas. JlaboparopHas padoTa
87 «MccnenoBanue 3aKOHOMEPHOCTEH 05

MOTU(DUKAITMOHHOW U3MEHYHBOCTH. 18.04.2024

[TocTpoeHne BapualiMoHHOTO psija U

BapHaIllMOHHON KPUBON»
88 I'enoTunuyeckast U3MEHYUBOCTb.

KomOunaTuBHAsS N3MEHYHBOCTD 22.04.2024

MyranuoHHasi ”3MEHYUBOCTb.
89 ITpakTuyeckas padora «MyTtanuu y 05

Ipo30(¢uiIb! (Ha TOTOBBIX 23.04.2024

MUKpOITpernaparax)»




90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiiecca. JMUTeHETHKA U STTUTCHOMHKA

25.04.2024

91

I'enernxa yenoseka. [Ipakruueckas
pabota «CocTaBJcHHE U aHAIH3
POIOCIOBHOM»

0.5

02.05.2024

92

MeTtoasl MEUIIMHCKOM T'€HETUKHA

06.05.2024

93

3HaueHue MC}IHHHHCKOﬁ T'CHCTUKHU B
NpeaAOTBpAIICHUHN U JICHCHHUU
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

07.05.2024

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHas paborta «3ydeHne copToB
KYJBTYPHBIX PACTCHHUI U TIOPO]]
JOMAITHUAX KHUBOTHBIX)»

0.5

10.05.2024

95

MeTop! CeneKIIMOHHON pabOTHI.
JlabopaTopHas paborta «3ydeHnue
METOJIOB CEJICKIIUU PACTCHUI»

0.5

13.05.2024

96

JloCcTHXKEHUS CENIEKIIUU PACTEHUI 1
*KUBOTHBIX. [IpakTrueckas padboTa
«IIpuBUBKa pacTeHHI»

14.05.2024

97

COXpaHeHI/IC, HU3YUYCHHC U HUCII0JIb30BAHHUC
TCHCTUYCCKUX PECYpPCOB

16.05.2024

98

buoTtexHonorus kak HayKa U 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘leCKaH pa60Ta
«I/IsyquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

20.05.2024

99

OCHOBHBIC HAINPABJICHUS] CHHTCTUYCCKOH
OHOJIOTUU

21.05.2024




100 XpoMOCOMHAsI M TeHHASI WH)KEHEPUs 1 93.05.2024
101 Memunuackre ouorexnoaoruu. Mtorosas 1 05
KOHTpOJIbHAS padoTa. 23.05.2024
102 PesepsHeiit ypok. [loBTopenue, 1
000011IeHHEe, CUCTEMAaTHU3alis 3HAHUN 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 55 135

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

3axapoB B.b., MamontoB C.I'., Conun H.W., 3axaposa E.T./ nox pen.3axaposa B.I'. buosnorus (yriy6nenusiii yposens), OO0
«dpodar»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
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2. 1.P. MyxamemxkaHoB «TecTsl, 3a4eThl, OUI-0mpock», n3-Bo «BAKO»2006roa-116c¢.
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