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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeametry "buonorus" (mamee - Ouojorus) Ha YpOBHE
cpenHero obmiero oopasoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Neo
273-®3 «0O6 o6pazoBanuu B Poccuiickoit ®enepanumn»y, PIOC COO, Konnenmuun
npenofaBaHus ydyeOHoro mnpeamera «bHONOTHS» W OCHOBHBIX TMOJIOKEHHH (eaeparbHON
paboueii MporpaMMbl BOCTIUTAHUS.

Vuebuslii npenmer «buonorus» yrinyonénnoro ypous usydenus (10—11 kmaccer)
SIBIIIETCS OJTHUM W3 KOMIIOHEHTOB IMpeaIMeTHOW obnactu «EcTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao monoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC MPEIMEThI, H3y4aeMbie Ha
yrayOinEHHOM YpOBHE, SIBISIOTCA criocoOoMm auddepeHnnanun o0ydeHuss Ha YpOBHE CPEIHEro
o0miero oOpa3oBaHUS M MPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpeaHUM OOIIMM, CpeIHMM MPOQPECCHOHATIBHBIM U BBICIINM 00Opa3oBaHueM. B To xe Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopHueHTanuein
0o0yyaroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTM HAy4yHOro 3HAaHUf,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WJIM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMY mipenmety "buosorus" maér npeacraBieHue o HEIU U 3aJa4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOJa€HHOM ypOBHE, ONpeAeseT 00s3aTenbHOoe
(MVHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHWE, €ro CTPYKTYpHUpPOBaHHME MO pas3jieiiaM U Temawm,
pacmpeziefieHue o KiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh N3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEJAMETHBIX CBs3€d, JIOTMKH Yy4eOHOro mpoiiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMe mo OMOJIOTHU peaqu30BaH MPUHIIUIT
MPEEMCTBEHHOCTH C HW3Yy4YeHHWEM OHOJIOTMM Ha YypPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUf,
Omaromaps uyeMy [pOCMaTpHBAeTCs  HAMpPaBICHHOCTh Ha  MOCIEAYyIoIlee  Pa3BUTHE
OMOJOTUYECKNX 3HAHHWM, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTHYECKOTO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIHTAaHUE OEpPEeKHOr0 OTHOILIEHUS K OKpYy)Karolled mnpupogHoil cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH y4eOHOTo mpenMera «buosorus» B peanusanuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JMYHOCTHBIM, METANpeJAMETHBIM M HPEIMETHBIM
pe3ynbrataM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHOM
JESTENIbHOCTH O0Yy4YalolUXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro 00pa3oBaHUs Ha

YPOBHE CpeHero o01ero oopa3oBaHus.



VYuebnsiii penmer «buosiorus» Ha ypoBHE CpPeIHETO OOIIero 0Opa3oBaHUs 3aBEpIIacT
Ouonornyeckoe oOpa3oBaHUE B IIKOJIE M OPUEHTUPOBAH HA PACIIMPEHUE U YriyOleHue 3HaHUuH
0o0ydJarommxcsi O >KUBOM TNPUPOJE, OCHOBAX MOJEKYISIPHOM U KJIETOYHON Ouolsioruw,
SMOPHOJIOrUU U OMOJIOTUU PA3BUTHUS, TEHETUKU, CEJEKIUH, OMOTEXHOJOTHH, IBOJIOLHUOHHOIO
YUEHHSI U DKOJIOTUH.

Nzyuenne yuebHoro npeamera «buonorus» Ha yriyOJIeHHOM YpOBHE OPHEHTUPOBAHO Ha
HOJATOTOBKY OOYYaroIUXcs K TOCIEAYIOMIEMY MOJTY4YEeHHIO OHOJIOTHYEcCKOro oOpa3oBaHUs B
By3aX U OpPraHU3aLUAX CPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAEp)KaHUs
COCTaBJIAET CUCTEMa OHMOJOIMYECKMX 3HAHMHM, IMOJIYYEHHBIX HPU HM3YYEHUH OOy4aroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3/JesioB OHOJIOrMM Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBanus, B 10—11 xnaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIMPeHbl U yriTyOJeHbI
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YelOBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKHM3HH, JONOJHHUTEIbHO BKJIIOUEHBbl OMOJIOTMYECKHE CBEIEHUS
NPUKJIAJHOTO W MOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HMCIOJIb30BATh KaK OPUEHTHUPHI IS
nocieayomero Beidopa mpodeccun. BozMokHa Takke MHTErparusl OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLMMH 3HAHUSMH, IOJTYYEHHBIMU O0yYarOIIUMUCS IPU U3Y4EHUH (PU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

Crpykrypa mnporpammbl 1mo yudeOHoMmy mpenmery "buonorus" orpakaeT CHUCTEMHO-
YPOBHEBBII M HBOJIONHOHHBIA MOAXOABI K M3ydeHHIO Ouonormu. COriacHO UM, H3Yy4aroTCs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHHM3alluy,
HBOJIIOIMM OPraHMYecKOoro Mupa Ha 3emile, COXpaHeHHs OMOJIOTHYECKOro pa3HooOpasus
wiaHetsl. Tak, B 10 kiacce HM3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouosoruw,
IMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CENIEKIIUU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCSd 3HAHUS OOydarouuxcs MO OOTaHUKE, 300JI0TUH, AaHATOMMH,
¢uznonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYueOubiii npeamer «buonorus» mNpu3BaH o00eCNEUUTh OCBOEHHE OOYYarOIUMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB W MpaBWJ, JIEKALMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHOH KapTHHBI MHpa, 3HAaHUH O CTPOEHUHM, MHOr0o0Opasuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyIISIuN, OWOIEeHO03a, SKOCHCTEMBI, O BBIIAIOIIHXCS
HAYYHBIX JOCTIDKEHHUSIX, COBPEMEHHBIX HCCIICIOBAHUSX B OMOJOTHMH, TPUKJIAIHBIX acleKTax
Ouonornyeckux 3HaHUM. [[ng pa3BUTHS W MOJJEp)KaHUS WHTEpeca 00y4aromuxcs K OMOIOTUU
HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOT0 MaTepuaa B COJIEPKaHUU MPOTrPAMMBI 110

OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHS W PA3BUTHS TOW WM WHOU



o0acTi OMOJIOTHH, BKJIAIOM OTCUECTBCHHBIX W 3apYOCIKHBIX YUEHBIX B PEIICHUE BaKHEUIITHX
OMOJIOTUYECKHX U KOJIOTUIECKUX MTPOOIIEM.

Lenp u3ydyenus yueOHoro npenmera «buonorus» Ha yriyOnEHHOM YpOBHE — OBJIAJICHHUE
00y4JaromMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OPraHU3allUM JKUBBIX CHCTEM
pa3HOro paHra U MPUOOPETCHHE YMEHHI MCIIOJIb30BaTh ATH 3HAHHS B (JOPMUPOBAHUM MHTEpeca
K omnpeaenéHHol 001acTu MpodeCcCHOHATBHON NEATEIHPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOPY y4eOHOTO 3aBeCHHS I TPOJAOIDKEHHUS OMOIOTHYECKOT0 00pa30BaHuU.

JIoCTIOKEHHE TIeTT M3ydeHUs yueOHOro npeamera «bruonorus» Ha yriayOoJI€HHOM ypOBHE
o0ecrieurBaeTCsl peHICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE OOYyYAIOIIMMHUCS CHCTEMbl OHMOJOTMYECKHX 3HAaHHW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHLEMNIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBHIIaX,
COCTABJIIONIMX  COBPEMEHHYIO E€CTECTBEHHO-HAYYHYH0 KapTHHY MHpa;, O CTPOCHHH,
MHOT000pa3ru U 0COOCHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPTaHW3M, OIS, BUI,
OmoreorieHo3, Owocdepa); O BBIJAIOIIMXCSA OTKPBHITUSAX W COBPEMEHHBIX HCCIICIOBAHUSX B
OuoJIoruy;

O3HaKOMJICHHE  OOyd4aromMxcsi C  METOJaMH  TIO3HAaHUS  JKMBOH  TPUPOJIBI:
UCCIICIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HAyK (MOJICKYJISIPHOM M KJIETOYHOW OUOJIOTHH,
AMOPHOIOTHN ¥ OMOJIOTUN PA3BUTHS, TCHETUKU U CEJIEKIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OWoNIOTHN,  TAJCOHTOJOIMH, OKOJOTHH); METOJAAMH  CAaMOCTOSATEIBHOTO  TPOBEICHHS
OMOJIOTMYECKHX KCCICIOBAaHUN B JIa0OpaTopud M B MpHpone (HAONIOJCHHE, H3MEpEHHE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJICHUE OOYYArOIIUMUCS YMEHHSIMH: CaMOCTOSITEIIbHO HAXOJWTh, aHAJTH3UPOBATh H
UCTIOJIB30BaTh OMOIOTUYECKYI0 HH(POPMAIIHIO; TIOIB30BATHCS OMOJIOrHYECKONH TEPMUHOJIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTMM M COIMAIIBHO-
HYKOHOMHYECKUMH W DKOJIOTUYECKUMHU MPOOJIEMaMU YEJIOBEYECTBA; OIICHUBATh IOCICICTBUS
CBOCH JNeATENFHOCTH 110 OTHOIIEHWIO K OKpY)KAIoLIed NpUPOIHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JIOPOBBIO  OKPYKAIOIIMX JIFOJIeH; OOOCHOBBIBATH M COOJIOJATh  MEpHI
npopWIAKTUKN WHPEKIIMOHHBIX 3a00JIeBaHUil, MpaBuiia IOBEJICHHUS B MPUPOJC U 0OECIeUeHUs
0€30MaCHOCTH COOCTBEHHOM XKH3HENEATCILHOCTH B YPE3BBIUANHBIX CHUTYAIMSIX MPUPOJIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIC HAy4YHBIE OTKDBHITHS B OOJIACTH
OHOJIOrHH;

pa3BUTHE Y 00YyJaIOUINXCS MHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIIAIONIUMHCS OTKPBITHUSIMH W COBPEMEHHBIMH HCCIICIOBAHMSIMU B OHOJIOTHH,

peuia€MbIMHU  €IO HpO6HeMaMI/I, M@TOI{OJ’IOFHGﬁ OHOJIOrTYECKOr0 HCCIICA0BaHUA, IMPOBCACHUA



OKCIEPUMEHTAJBHBIX ~HCCIICOBAHUM, pEIIeHUs] OWOJIOTUYECKUX 331ad, MOJCITHPOBAHUS
OMOJIOTNYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE y 0OYUYaIOMIMXCS LIEHHOCTHOTO OTHOLICHUS K KMBOM MPHUPOJE B LEJIOM M K
OTHCNbHBIM €€ OO0bEeKTaM M SBJICHUSAM; (OPMHPOBAHUE HKOJOTUYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEICHHUS B NPHUPOJEC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuobperenne 00yJaromuMucs KOMIIETEHTHOCTH B panroHaITbHOM
IPUPOIONIOIB30BAHUH (COOIIOICHHE TTPABHJII TTOBEJICHHS B TIPUPOJIE, OXPAHBI BUIOB, YKOCUCTEM,
Ouocdeprl), COXpPaHEHWH COOCTBEHHOTO 370POBbS U 3JIOpPOBbS OKPYXKAIOIIUX JFOJICH
(cobmroieHust Mep npoUIaKTUKH 3a00JIeBaHUH, obecrnieueHue 0e30MmacHOCTH
KHU3HEICATEIILHOCTH B UPE3BBIYAWHBIX CHUTYalUsAX MPHUPOIHOTO U TEXHOTCHHOTO XapakTepa) Ha
OCHOBE HCIIOJIb30BaHUSI OMOJIOTHYECKUX 3HAHUN M YMEHUH B MIOBCETHEBHOM JKU3HU;

CO3JIaHME YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYArOIIMMUCS WHIAWBUIYAIbHOM
00pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy IpodhecCUuOHATBLHOMY
CaMOOIIPENICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA HHTEpECaMH M TOTPEOHOCTSIMHU
pEruoHa.

OO1miee 4MCIIO YacoB, OTBEACHHBIX Ha HM3y4YCHHE OWOJIOTHMHM Ha YIIIYOJICHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

Otbop opraHu3anMoHHbIX (OpPM, METOJOB U CPEACTB OO0y4eHHs OHOJIOTHUU
OCYILECTBIISICTCS C YUETOM CHEHU(PHUKN €ro CoAepkKaHUs M HAlpaBIEHHOCTH Ha MPOJOJIKEHHE
OHMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHwUsl.

OO0s3aTenbHBIM YCIOBHEM NPH O0YYEHUU OMOJIOTMU Ha YriyONEHHOM YpOBHE SIBIISETCS
IpoBe/ieHUe JIabOpaTOpHBIX M MpakTHueckux pabor. Taxke yuyacTue oOyyaromuxcs B
BBIMTOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIENIOBATENILCKUX  paboT, TeMaThka KOTOPBIX
OTIpeNeNIeTCSl YYUTEJeM Ha OCHOBE HWMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB H

MECTHBIX PUPOAHBIX YCIOBUH.

COJAEPXAHUE OBYYEHUSA

10 KJIACC
CopepxaHve  IpOrpaMMBbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IIPOBEPKY

rocynapcTBeHHoU utorosoit arrecrauuu (I'MA).



Tema 1. buojiorusi Kak HayKa

CoBpemenHas Ouosiorus — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS OMOJIOTHH.
buonornueckne Hayku W u3zydaemble UMM MpoOsiembl. DyHJIaMEHTaJbHbIC, TPUKIAAHBIE WU
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3nauenue Ouosiornu B (OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI
mupa. Ilpodeccun, cBsizanHple ¢ Ouosorueil. 3HaueHWe OWOJOTHMM B MPAKTUYECKOU
JIEATETbHOCTH YENIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE, MPOMBIIIJICHHOCTH, OXpaHe
MPUPO/IBI.

JdemoHcTpauuu

Ioprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. ['apseii,
I'. Menpens, B. W. Bepuanckuii, W. II. IlaBnoB, M. HW. MeunukoB, H. W. BaBumios, H.
B. Tumodeer-Pecorckuii, [Ix. Yorcon, ®. Kpuxk, /. K. benses.

Tabauiel U cxeMbl: «CBsI3b OMOJIOTHHU C APYruMu HayKaMu», «Cucrema OHMOJIOrUMYECKHUX

HaYK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JKuBsble cucTeMbl Kak MpeaMeT u3ydeHus: 6uosoruu. CBOMCTBA )KUBBIX CHCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CIIOXKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alMs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
U3MEHYMUBOCTb, POCT U pa3BUTHE.

YPOBHM OpraHuM3allMM >KMBBIX CHCTEM: MOJIEKYJSPHBINA, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIM, MONYJIALIHOHHO-BUI0BO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouocoepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
XKuznp kak opma cymecTBoBaHus Marepun. Hayku, u3ydaroniye >KuBble CUCTEMbl Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenne xuBbIX cucteM. Metoasl Omosorunueckoil Hayku. HabmioneHue, nusmepenue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. lIoHsaTME O 3aBUCUMOM M HE3aBUCHUMOU
nepemeHHo. [lmanmpoBanme »skcnepumenta. [locraHoBka W mpoBepka rumore3. Hynesas
runote3a. [loHsaTHE BEIOOPKH U €€ J0CTOBEepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH IIOJyYEHHBIX Pe3yJIbTaToB. [IpHUMHBI UCKAXKEHUs PE3YJIbTATOB JKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuun



Tabmuiel ¥ cxeMbl: «OCHOBHEIE IMPU3HAKHU KU3HUM, «buoyornueckne CUCTEMBI»,

«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alluy KUBOM IpUpobl», «CTpoeHue KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOIO  OpraHu3May,
«buoreonenos», «buochepar, «MeToabl U3ydeHUs KUBOH IPUPOIBD».

O6opynoBanue: naboparopHoe  o0opyaoBaHHe  JUIsi  [POBEIEHUS  HAOIIOACHMIA,

U3MEPEHUM, JKCIIEPUMEHTOB.
IIpakTuyeckass padora «/croab30BaHNE PA3NMYHBIX METONOB IIPU HU3YUYEHUU JKUBBIX

CHUCTEM».

Tema 3. buosorust KjieTku

Krnerka — cTpyKTypHO-QYHKIIMOHAIbHAS €IMHUIA XKUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlBann, M. lllneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

MeTtoabl MOJEKYISIPHOM M KJIETOYHOW OMOJIOTHMH: MHUKPOCKOINHUsS, Xpomartorpadus,
anekTpodope3, METOJ  MEYEHbIX aToMoB, auddepeHnHranTbHoe HeHTpUudyrupoBanue,
KYJIbTUBUPOBAHHUE KIIETOK. M3yuenue QuxcuposanHvix KJIeMOK. DNeKTpOHHAas
MUKpockonus. Kongokanvruas mukpockonus. Bumanvnoe (npudicusnennoe) uzyienue Kiemox.

JdemMoHcTpanuu

Hoptpertsl: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabauiel 1 cxembl: «CBETOBOM MHKPOCKOI», «IIEKTPOHHBIM MHKpOCKOm», «McTopus

Pa3sBUTHUA METOAOB MUKPOCKOITUW.

O60py0BaHKE: CBETOBOM MHUKPOCKOII, MUKpPOIIpPENapaThl pacTUTENIbHbIX, KUBOTHBIX U

OaKTepHaATIbHBIX KIETOK.
IpakTnueckas pa6ora «/I3ydeHne MeTOJIOB KJIETOYHOH Ouonorum (xpomarorpadus,

anextpodopes, muddepennnanbaoe nentpudyruporanue, [ILP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XHUMHUUYECKUH COCTaB KIETKA. Makpo-, MUKPO- U YJIBTPaMUKPO3IeMEHTEL. Boja u e€ ponb
KAK pacTBOPUTENS, pPEareHTa, ydacTue B CTPYKTYPUPOBAaHHM KIIETKH, TEIJIOPErYJISALHH.
MunepasnbHble BElecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BelllecTBa KJIETKU. buonornueckne noauMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekyinbl. IlepBuunas cTpykTypa Oenika, HenTUIHAS
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaryparus. CBoiicTBa OEIKOB.

Knaccudukanus 6enxoB. buonornueckue Gpynkiuu 6enkos. [lpuonul.



YrneBonbl. MoHOCaxapu/ibl, JUCAaXapyIbl, OJUTrOCaXxapuiibl W Tonucaxapuiabl. OOrmit
IUIaH CTPOEHUsT W (U3HKO-XMMHYECKHE CBOMCTBa YIJIeBOAOB. buonorumdeckue QyHKINUN
YIJIEBOJIOB.

Jlumuger.  [mapodunbHO-ruapodoOHBIE  cBolicTBa.  Kitaccudukammss — JUTIHAIOB.
Tpurnuuepuasl, Gochonunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuun nunuaos. Odume
CBOMCTBAa OHMOJOTMYECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JJHK u PHK. Ctpoenue nHykinenHoBbix KuUcI0T. HykineoTuasl.
[Tpunnun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u ononorndeckue pynkunu JJHK. Buasr PHK. @ynkuuun PHK B kinetke.

Crpoenue monekyssl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonoruueckue
byukiun  AT®. BoccraHOBIEHHBIE TEPEHOCYMKH, UX (YHKIUMU B KIETKe. /[pyeue
HYKIeo3uompugocgamul (HT®). CexBeHHpPOBaHHE JIHK. Memoow 2EHOMUKLU,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHas OHOJOTHs: OMOXMMHUYECKHE W OMO(PH3NYECKHE HMCCIECIOBAHUS COCTaBa H
MIPOCTPAHCTBEHHON CTPYKTYphl OUOMOJNEKyI. Moodenuposanue cmpykmypvl U (QYHKYyull
buomonexyn u ux komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HeNnPUPOOHBIX AHATI0208.

JdemMoHcTpanuu

[optpetst: JI. ITonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Caurep,
C. IIpy3unep.

[{uarpammbl: «PacripefieieHie  XUMHYECKHUX OJJIEMEHTOB B  HEXKHUBOM  MPUPOIEY,
«Pacnpenenenrne XuMUYECKUX IJIEMEHTOB B KUBOU MPUPOJIEN.

TaOauIel U CXEMBI: ((HepI/IO,[[I/I‘{eCKaH Ta6J'II/II_[a XUMHUYCCKUX DJIICMCHTOBY, ((CTpOCHI/Ie

MOJIEKYyJbl BOABI», «BemecTBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTypbl O€NKOBOH MOJEKYJNb», «CTpOEHHE MOJIEKYN YrieBoJIOB», «CTpOeHHE MOJIEKYI
aununoBy», «HykienHoBbie KUCIOTHIY, «CTpoeHne MosieKynsl ATO».

O6ODVI[OB8.HI/I€‘2 XUMHYCCKad Iocyna u O60py,HOBaHI/Ie.

JlaGopaTopuas padora «OOHapyxeHue OelKOB ¢ MOMOLIbI0 KAU€CTBEHHBIX PEAKLIUII».
JlabopaTopHas pabora «/ccnegoBaHue HyKJIIEMHOBBIX KUCIIOT, BBIJIECIEHHBIX U3 KIETOK

pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenune u pyHKIMH KIETKH
Tunel KIETOK: dyKapuoTHYecKas U npokapuorudeckas. CTpyKTypHO-(YHKIIMOHATLHbBIE

00pa3oBaHMs KJIETKH.



CtpoeHue mpoKapuoOTHYECKOW KieTku. KierouHnas cTeHka OakTepuid HW  apxei.
OcoOeHHOCTH CTPOCHUS TeTepoTpoHOIM U aBTOTPO(HON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb MMPOKAPUOT B OUOIEHO32aX.

Crpoenue U pyHKIMOHUPOBAHUE SyKapUOTHUECKOH KieTku. [1na3marnyeckas MemOpaHa
(mnasmanemma). CrTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHcmopT —BewlecTB 4epe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (muddysus, oOnerdéHHas nudpQysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopt). Ilomxynponunaemocts mMemOpansl. PaGota
HaTpUl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLMUTO3, (parounTo3. Dk3ounTo3. KinerouHas creHka.
CtpykTypa ¥ QyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huronna3zma. Ilutozonb. Llutockener. [IBuxenue uuroriazmbl. OpraHouibl KICTKH.
OnHOMeMOpaHHBIE OPraHOWIBI KICTKH: dHAoIazmaTrndeckas cetb (DI1C), ammapar ['onbmxwy,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3aMMOCBS3b OJHOMEMOpPaHHBIX OPraHOMUJOB KIETKH.
CtpoeHue TpaHyIsIpHOTO peTHKynyma. Mexanusm wuanpasnenus 6eakos 6 OIIC. Cunres
pactBopuMbIx  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SHIIOIIA3MaTHYECKUi peTukyinyM. CekperopHas ¢yHkums anmnapata ['ombmxu. Moougukayus
benxos 6 annapame I'onvocu. Copmuposka b6enrxos 6 annapame I onb0xcu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[losiyaBTOHOMHBIE OpraHoOWAbl KIETKU: MHUTOXOHJPUHU, IUIACTUABL. [Ipoucxodrcoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepeoxcrkosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM MHUTOXOHIpUH U miuactuj. [lepBUuHBIE, BTOPUYHBIE M CIOXKHBIE IJIACTUABI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICHIMX
pacTeHuM.

Hemem0Opannbie opranonipl kietku CtpoeHue u pyHKUIUH HeMeMOpaHHBIX OPraHOMI0B
KiIeTku.  PuGocomsl. Ilpomeoscymounvie  ¢unamenmei.  MukpodunaMeHTsl. Akmunogvle
Mukpogunamenmsi.  MplllIeUHble  KJIETKH. AKMUHOBble ~ KOMNOHEHMbl — HEeMbIULEUHbIX
kremox. MukpotpyOouku. Kierounsiii nentp. CTpoeHue u JBUKEHHE KTYTUKOB U PECHUYEK.
MukpotpyOouku ruTorasmel. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. MomopHuvie 6enxu.

SAnpo. O6o04Ka s7pa, XPOMAaTHH, KapuoIiazMa, SAPBIIIKH, UX CTPOEHHE U (DYHKIIMH.
SAnepuslii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacmonokeHHe XPOMOCOM B HMHTepda3zHOM
aape. dyxpomamun u 2cemepoxpomamun. beaku XpoMaTUHa — TUCTOHBL. [uHamuxa s0epHou
06010uKU 8 MUmo3e. HoepHulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKapHOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JdemMoHcTpanuun



[Moptpetsl: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpoeHHE SYKAPHOTHUECKON KIeTKn», «CTpoeHHe >KUBOTHOM

KIeTKN», «CTpOeHUE pacTUTENBbHON KiIeTkn», «CTpoeHne MUTOXOHIpUM», «Sapoy», «CtpoeHue
HIPOKAPUOTUYECKON KIETKU».

O6ODVI[0B3HI/IGZ CBETOBOU MHKPOCKOII, MHKpOIIpE€rnapaTrbl paCTUTCIbHBIX, »XWBOTHBIX

KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.
JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IuYHbIX OPraHU3MOBY.
IMpakTnyeckas padora «/I3ydyeHue cBOMCTB KJIETOUHON MEeMOpaHbI».
JlabopaTopnas padora «VccnenoBanue miasmMoian3a U ACIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax.

IIpakTuyeckas padora «/i3yyeHue ABUKEHUS LUTOIUIA3MBI B PACTUTEIIBHBIX KIIETKAX.

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMmwISIMS U TUCCUMUWIIALIAS — JIBE CTOPOHBI MeTaboiu3Ma. Tumbsl oOMeHa BEIECTB:
aBTOTpOoGHBI U rerepoTpoHBId. YyacTue Kuciopojga B OOMEHHBIX — Ipolieccax.
Ounepreruyeckoe oOecnieueHue kiueTku: mnpespaiieHue AT® B 0OMEHHBIX mpoleccax.
DepMEeHTATUBHBIA XapakTep peakmuid KIETOYHOTO Merabonm3ma. DepMeHTH, MX CTpOeHHE,
cBoiicTBa W MexaHm3M jaercTBus. Kodepmentsl. Otiamunsi (pepMEHTOB OT HEOPTaHMYECKHX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHMOUTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTATUBHBIX pEaKIi OT pa3InYHbIX (PaKTOPOB.

[lepBUuHbI CHHTE3 OpPraHWYECKUX BEUIECTB B KieTke. POTOCUHTE3. AHOKCUEeHHbIL U
oxcuzennvlli  pomocunmes y baxkmepuu. Ceemocobupaiowue nucMeHmovl U  NUSMEHMbl
peakyuonHozo yenmpa. Ponb xjopomiactoB B mpouecce (ortocuHTe3a. CBeTOBas U TEMHOBas
dba3zel. Pomoovixanue, Cs, Ci.. u CAM-munvr ¢pomocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAUEHHE (DOTOCHHTESA.

XemocuHrte3. Pa3HooOpa3ue  OpraHM3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIMPYIOIINE
OakTepuH, xKeae300aKTepun, cepodakTepun, BOJOPOIHbIE OaKTepuu. 3HaU€HHE XEMOCHHTE3A.

AnaspobHble opranu3mbl. Buasl 6poxkenust. IIpoxykTsl OpokeHuss U UX UCHOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAUTENH
Ooe3Hen.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpreTudeckoro odbmeHa. I[loaroToBuTeNbHBINA 3Tam.
['mukonn3 — 6€CKUCIOPOAHOE PACUIECTIIICHUE TIFOKO3BI.

buonoruueckoe okuciaeHue, WiK KJIETOUYHOE JbpIXxaHHe. Posib MUTOXOHIpHI B Ipoueccax
OHMOJIOrNYECKOr0o OKHCJICHHUS. Huknuueckue peaxkuuu. OxucnutenbHoe

dbochopunupoBanue. duepeuss memopannozo epaouenma npomonos. Cunmes AT®: paboma



npomonuou ATD-cunmaswvl. [IpeumyiectBa  a’poOHOTO MyTH OOMEHAa BEHIECTB TEpen
aHadpOOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[optpertst: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrenbrapar,
I1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCUHTE3Y, «IDHEpreTuyeckuii oomen», «buocunres Oenkay,

«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6ODVI[OB3HI/IGZ CBETOBOU MHUKPOCKOII, O60py,I[OBaHI/Ie JJI1 IPUTOTOBJICHHA IMMOCTOSHHBIX

U BPEMEHHBIX MUKPOIpEnapaToB.

JlaGopaTtopnass pa6ora «/3yueHne KaTaJIMTHUYECKOW AaKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopaTtopunass pa6ora «/I3yyeHue (QepMEHTATUBHOIO pacCIIEIUIEHUs] HEepOKCHIa
BOJIOPO/Ia B PACTUTEJIbHBIX U )KUBOTHBIX KJIETKAX».

Jla6oparopuas padora «CpaBHeHHE POIieccOB (POTOCHHTE3A U XEMOCHHTE3a».

JladopaTopnasi pa6ora «CpaBHEHUE NPOLIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HacieacrBeHHasi MHpOpMalus U peaju3anus eé B KJeTKe

Peakuuu matpuyHoro cunresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MaTPUYHOIO
cuHTe3a. Peanmsanus HacneacTBeHHOM uHGopMmauuu. ['eHeTHMueckuil Ko, ero CBOMCTBA.
Tpanckpunuus — Marpuunelid cunTe3 PHK. IIpuHImne TpaHCKpUNIMKU: KOMILJIEMEHTAPHOCTD,
aHTUNApaIEIbHOCTh, acUMMeTpUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sransl. Yuactue tpancnopTHeix PHK B GnocunTtese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GMocuHTe3e Oemka.

Cospemennvie npedcmasnenus o cmpoenuu eenog. OpraHuzanusi FreHoMa y IpoKapuoT U
9yKapuoT. Perymsums akTUBHOCTM TeHOB Yy mpokapuor. [umoreza omepona (®.XKako0,
XK. Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamumna 6
peaynayuu pabomol 2enos. Perynsiyst oOMeHHBIX MpoleccoB B kieTke. KiieTounslii romeocTas.

Bupycsl — HeksleTouHble (hOpPMBI KU3HU M 00JIUraTHble napasutbl. CTpoeHHe IPOCThIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennviti yuxn JIHK-cooepocawyux
supycos, PHK-codeporcawux eupycos, bakmepuogazos. Obpamnas mpancKpunyus, peeepmasad,
unmezpasa.

BupychHsle 3aboneBaHusi uenoBeka, KUBOTHBIX, pacrenuil. CIIMIA, COVID-19,

conuaJIbHbIC U MEAUITMHCKUE HpO6J’I€MBI.



buoungpopmamuka: ummecpayus u  awmaruz  ooavwux  maccusos  («bigdatar)
CMPYKMYPHBIX — Ouon02Uueckux — Oaunvix. Hanomexnonoeuu 6  Ouonocuu u  meouyume.
Ipoepammupyemvie pynkyuu 6enxkos. Cnocobwbi 0ocmasKku 1eKapcme.

JdemoHcTpauuu

Hoptpetsr: H. K. Konsuos, . Y. IBaHOBCKUIA.

Tabmuiel  w  cxeMmsbl: «buocunTe3  Oenkay, «l'eHeTmdeckuii  Kom», «Bupyce,

«baxrepuodaru».

IIpakTuyeckasi padora «Co3nanue MOJEIN BUPYCa».

Tema 8. ’/Ku3HeHHBIN HUKJ KJIETKHU

Kinerounsnii nuki, ero mepwonasl u perymsmus. MaTepdaza m muto3. OcoOEHHOCTH
MpolLeccoB, mpotekaromux B uHTepdase. [logroroska kinetku Kk aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIbI
UHTEp(Pa3Bbl.

Marpuunbiii  cunte3 JHK — perukanus.  [lpunnuner  perumkauuu — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIIAPALIEIBHOCTb. MeXaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBI HA0Op KJIETKH — KapuOTHUM. J{MIUIOMAHBIA M TaruiOuIHBIA HaOOpPBI XPOMOCOM.
['omonoruynbie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenne knetku — mMuto3. Ctagum MUTO3a U MPOUCXOISAIIME B HUX MPOLECCHL. THIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HadyeHrEe MUTO3a.

Perynsmus mutoTHUeckoro mukia KieTku. IIporpammupyemasi kieTtoyHas rubenb —
arornTo3s.

Krnerounoe spo, XxpoMocoMbl, GyHKIIMOHATbHAsI TeHOMUKA. Mexanuzmsl nponughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn knemrka» — ouounghopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoncTpanuu

Tabnuiel U cxeMbl: «OKU3HEHHBIN UK KIETKW», «MHTO3», «CTpOCHHE XPOMOCOMY,

«Permmukanus JTHK».

O6opyoBaHKe: CBETOBOM MHMKPOCKOIN, MUKpompenaparbl: «MuTo3 B KieTKaxX KOpeIIka

JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».
JlaGopaTopuas pa6ora «HaOmoneHne MUTO3a B KJIETKaX KOHUMKA KOpeIIKa Jyka (Ha

TOTOBBIX MHUKPOTIpENapaTax ).



Tema 9. Ctpoenue u GQyHKIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHuzMoB. OJIHOKJIETOYHBIC, KOJOHHAJBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3IHENEATEILHOCTH OJJHOKJICTOYHBIX OpraHn3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIHH, Ipyrue NpoTUucTsl. KojgoHuanbHbie
OpraHU3MBI.

B3anMocBs3b yacTe!l MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHAsA, MOKPOBHAs,
MPOBOAAINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpOeHUs, PYHKUUNH U PaCHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M 4YeJIOBEKa. THUIBI JKMBOTHBIX TKAHEW: JIUTEIHAIBHAS,
COCIMHUTENIbHASA, MblleuHas, HepBHas. OCOOCHHOCTH CTpoeHUs, QYHKIMI U pPacroIOKEeHUs
TKaHEH! B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble M T'€HEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CHCTEMBI
OpPraHOB )KMBOTHBIX U 4esloBeKa. DyHKIIMY OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3smoB. Kapkac pacrenunit. CkeneTsl OOHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbl COSAMHEHUS
KOCTEH.

JIBrokeHrue OpraHu3MoB. JIBMDKEHHE OJHOKJIETOYHBIX OPTraHu3MOB. amEOOUTHOE,
JKIYTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUN: TPONHU3MBI U HACTHM.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKa: MblllleuHas cuctema. Pednekc. CkeneTHble
MBIIIIIBI U UX padoTa.

[Intanune opranu3mMos. llornomenne BOJbI, YIIIEKUCIIONO ra3a U MAUHEPAJIbHBIX BEIECTB
pacteHussMH. [luTtaHue >KMBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIIETOYHOE IHILEBAPECHHUE.
[TuTanne NMO3BOHOYHBIX XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumeBapurenbHbie
’kenesbl. [InmeBapurenbHas cucreMa 4enoBeKa.

Jpixanue opraHusmoB. Jlpixanue pactenuit. Jlpixanue >kuBOTHBIX. uddysus razos
yepe3 MOBEpPXHOCTh KieTku. KokHoe nbixanue. [lpixarenbHas mnoBepxHOCTh. JKaOepHoe u
N€royHoe JApixaHue. JIpIxaHWE TIO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKA. OBOJIOLNOHHOE
YCIIOKHEHUE CTPOCHUS JIETKUX I1I03BOHOYHBIX JKUBOTHBIX. JlpIXaTellbHas CUCTEMa YEJIOBEKA.
MexaHu3M BEHTWISILUY JIETKUX y IITHUI] M MIIEKONTUTAOMMX. Perynsanus npixanus. J(prxarenbHble

00BEMBI.



TpaHcropT BEHIECTB y OpPraHuM3MOB. TpaHCHOPTHBIE CHCTEMBI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpaIeHusl.  DBOJIIOLIMOHHBIE  YCIOXXKHEHHS  CTPOCHHUSI  KPOBEHOCHOH  CHUCTEMbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsiuus.

Beinenenue y opranusMoB. Belnenenue y pacreHuid. BelueneHue 'y  JKMBOTHBIX.
CokparutensHble Bakyoiw. Opransl Bbinenenus. @Ouibrpamms, cekpeuuss U oOpaTHOE
BCAChIBAHME KaK MEXaHU3Mbl pabOThl OPraHoB BblAeIeHUA. CBs3b MOJOCTU Tea ¢ KPOBEHOCHOMN
Y BBIIETUTEIBHON CUCTEMaMU. BplneneHue y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenue u pyHkunonupoBanue Heppona. Ob6pazoBaHre MOYH y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. Cropbl OakTepuil u
LUCTHI MPOCTEHIIMX. 3alIUuTa Y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccuBHOM 1
XUMUYECKOH 3a1nuThl. DUTOHUUBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIC. 3aliura
opranusma oT Oone3Heil. MmmyHHas cucrema denoBeka. KileTouHbli M TymMopaiabHBIN
UMMYHUTET. BpoxxaEHHBIN 1 proOpeTEHHbIN ciennuueckuii UMMYHHUTET. Teopus KJIoHaIbHO-
cenektuBHoro umMmmynurera (I1. Dpnux, ®. M. bepuer, C. Tonerasa). BocnanutensHbie OTBETHI
opranu3mMoB. Posib BpoKIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxxumocte M perynsuus y OpraHu3moB. PasgpakuMOCTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiius y pacteHuil. PocToBble BeleCcTBa U HX
3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUSI HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTIenbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas perynsuus ¥ SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4esoBeka. JKenesbl
SHJOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JlelicTBUEe TOpMOHOB. B3amMOCBA3b HEpPBHOW U
SHJIOKpUHHOH cucteM. ['unoTtanamo-runodusapHas cucrema.

JdemoncTpanuu

[Toptper: U. I1. ITaBnos.

Tabmunbl u cxembl: «OTHOKIETOYHBIC BOJOPOCIN», «MHOTOKIETOUYHBIE BOJIOPOCIN,
«baktepun», «lIpocreiimuey, «OpraHbl [BETKOBBIX pacTeHui», «CHUCTEMBI OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CcTpoeHue HaceKOMbIX», «TKaHM pacTeHui,
«KopueBsie cuctembr», «Ctpoenue ctebnss», «CTpoeHHE IHCTOBOM TIIACTUHKMY, «TkaHu

JKUBOTHBIX», «Ckener yenoBekay, «llumeBaputensHas cucrema», «KpoBeHOCHas cuctemay,



«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «MpimeyHas cucremay,
«BpiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue Mbliby, «MMyHUTETY,
«KumeunomnosnoctHbie», «CxeMa nuTaHus pacTeHuil», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rusipel», «CTpoeHue niaaHapun», «BHyTpeHHEe CTpOCHHUE T0XKIEBOrO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBhas cuctema ntuny, «HepBHas cucTeMa MIIEKOHUTAIOUIUX,
«Hepsnas cucrema uenoBekay, «Peduexcy.

O6ODVI[OB3HI/IGZ CBETOBOU MHMKPOCKOII, MUKpoOIHpe€napaTrbl OAHOKJICTOYHBIX OPraHUu3MOB,

MUKpOIIpenaparsl TKaHEeH, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKUX, KUBbBIE
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapuu pacTEeHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
JKHUBOTHBIX, CKCJICThI IIO3BOHOYHBIX, KOJIJICKIIUHN 6GCH03BOH0‘IHBIX JKHNBOTHBIX, CKCJICT 4YCJIIOBCKA,
o0opysoBaHue [ JEMOHCTpAllMM [OYBEHHOIO U BO3AYIIHOTO THTAaHUS PACTECHUH,
paculeruieHusl Kpaxmana u OenkoB 1moj JeiictBueM (epMeHTOB, 000pyAOBaHUE IS
JACMOHCTpalrr OIIBITOB IO U3MEPCHHUIO JKU3HEHHOU EMKOCTH HéFKI/IX, MEXaHU3Ma AbIXaTCIbHBIX
IlBPI)KGHI/Iﬁ, MOZCIJIM T'OJIOBHOI'O MO3Ta pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUI.

JlaGoparopHas pabora «3yueHne TKaHe )KUBOTHBIX».

JlabopaTopHas padora «/3ydeHre OpraHoB LIBETKOBOT'O PACTECHU».

Tema 10. Pa3MHoO:KeHMe U Pa3BUTHE OPraHNU3MOB

®opMBI pa3MHOKEHHSI OPraHU3MOB: Oecrojioe (BKJIOYash BEr€TaTUBHOE) U TIOJIOBOE.
Buapt 6ecnionioro pa3MHOXEHUS: IOYKOBAHUE, CIOPYIISIIUS, (hparMeHTAIUs, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBbie kneTku, wiau ramersl. Meio3. Craguu Meiiosa.
[ToBenenue xpomocoMm B Meinose. Kpoccunrosep. buonornyeckuii cMbICi Mel03a U TOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y KUBOTHBIX. llosoBble  Kene3bl.
OOpa3oBaHre W pa3BUTHE MOJOBBIX KJIeTOK. CrepMartoreHe3 u ooreHes3. CTpoeHHUE IMOIOBBIX
KJIETOK.

OmI010TBOPEHUE U AMOPHUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CIIOCOOBI OTUIOJOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HAYKa O Pa3BUTHH
opranu3MoB. Mopgoecenes — 00Ha u3 21agHvix npodiem smopuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIIKH). J[pobneHue.
Tunsl npoOnenus. [Jemepmunuposannoe u HedepmuHuposanHoe opobnenue. bracmyna, munvi

onacmyn. OcoOeHHOCTU IpOOJIEHUsT MIIEKONMUTAIOMINUX. 3apOJIbIIIEBbIe JMCTKU (TaCTPYJISLINS).



3akjialka OpraHoB W TKaHEW U3 3apOJbIIIEBBIX JIMCTKOB. B3anMmHOEe BIMSHHE 4YacTei
pa3BUBaOIIErocs 3apofplina (dIMOpHOHANBHAS WHAYKIHWSA). 3aKiajgka TIUlaHa CTPOSHUSs
JKUBOTHOTO KaK pe3ylbTaT HEpapXW4YeCKUX B3aUMOJIEWCTBUMM TIeHOB. DBimsHue Ha
SMOpPUOHANIBHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOILIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTamOpuonanbubiii mepuox. Ilpsamoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM Yy OEClO3BOHOYHBIX W ITO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3Haue€HHE NPSIMOTO M HENPSIMOI'O PA3BUTHs, UX PACIHPOCTPAHEHUE B IPUPOJE.
Tunbel pocta XUBOTHBIX. PakTOpbl PETYJSLUMU POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PA3BUTHSL y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
Crapenue v cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pasmuoxxenue u pasputue pactenuid. ['ametodut m crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue crop B Tmpolecce Meiio3a. ['ameToreHe3 y pacTeHHUU.
OmnjnonoTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOpPEHHE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3MBI PETYISIUN OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMmoHcTpamun

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

Tabnuier u cxembl: «BeretaTuBHOE pa3MHOKEHHE», « TUITBI OECTIONOT0 pa3MHOKEHUS,

«Pa3MHOXkEHHE XJaMHJIOMOHAIb», «Pa3MHOKEHUE JBIVIEHB», «Pa3MHOXEHHE THAPBI»,
«Meiio3y, «Xpomocomely, «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIIEPMATO30HMIa»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe m Hempsimoe pa3BuTHe», «Pa3zBuTHE MailcKOro
Kyka», «Paszsutue capaHum», «Pa3Butue IArymku», «/BoMHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJOJIbHBIX W JBYAOJBHBIX pacTeHUi», «KU3HEHHBIH UK
MOpPCKON  KamycTbD», <«JKW3HEHHBIM WHUKI MXa», <«OKW3HEHHBI UK NanopOTHUKAY,
«KHM3HEHHBIN IIUKJ COCHBI.

O60opyaoBaHKE: CBETOBOM MHUKPOCKOTI, MHUKpOTpenaparbl AWLIEKIIETOK U

CIEPMAaTO30M10B, MOJENb «LIMKIT pa3BUTHS JATYIIKI.

JlabopaTtopHasi padora «/I3ydeHHe CTpOCHHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckasi padora «BpIsiBIEeHNE NPU3HAKOB CXOJICTBA 3apOJBIINIEH MO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI.

Tema 11. I'eneTuKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB



Hcropust craHOBIEHUST ¥ pPa3BUTHS TEHETHKH Kak Hayku. Paboter ['. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YUYEHBIX B Pa3BUTUU TeHeTUKH. Paboter H.
K. Konbuioa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. Tumodeepa-Pecorckoro.

OCHOBHbBIE T€HETUYECKUE MOHITHUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, AJIJICIbHBIE
reHbl, albTEPHATUBHbIC MPU3HAKH, JOMUHAHTHBIA W PEHECCUBHBIA MNPHU3HAK, TOMO3UTOTA,
reTepo3UroTa, 4HcTas JIMHUS, THOpUABI, TeHOTHN, (eHoTurl. OCHOBHBICE METOABl T'CHETHKHU:
rUOPUAO0IOTHYECKHM, TUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemoHcTpauuu

Hoptpetsr: I'. Mennens, 1. ge ®pus, T. Mopran, H. K. Konsuos, H. W. BaBunos, A.
H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmumuenko, H. B. Tumodees-PecoBckmii.

TaOauIbl ¥ CXEMBI: «MeTtonapl T'CHCTUKHN), «Cxembl CKPCIIUBAHUS.

JladopaTopnasi padora «/po3oduia kak 00bEKT FreHETUUYECKUX UCCIEAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzens — 3akoH eAMHOOOpa3us
ruOpuoB mepBoro mokojenus. [IpaBuno gomuHupoBanus. Bropoi 3akoH MeHzenss — 3aKOH
paciuernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHIHOTO CKpelMBaHus. [ unoresa
YHCTOTHI F'aMeT.

AHnanusupyrouniee  ckpemuBaHue.  [IpomMexyTOuHBI ~ XapakTep  HaclIeJOBAaHMS.
Pacmiennenne npu3HakoB IpH HETIOJIHOM JIOMUHHAPOBaHUU.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHoe  HacnefoBaHue  mnpusHakoB. PaGotel  T. Moprana.  CueruieHHOe
HAacJeI0BAHME TE€HOB, HApyLIEHUE CLEIUIEHUS MEXAy TeHamMu. XPOMOCOMHAs TEOpHs
HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAaHM3M ONpPEIENIECHUS I0JIa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAaKoB, CIEIUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrtema. [lneioTponusi — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHoO€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTYeCKUll KOHTPOJIb pa3BUTUA PACTEHUM, JKUBOTHBIX M YEJIOBEKAa, a TaKKe
(GU3MONOrMYecKUx TPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKuuH. ['eHeTmueckue

MEXaHU3MBbI CI/IM6I/IOFeHe3a, MEXaHU3MBbI BSaHMO)IeﬁCTBHﬂ XO34HWH — IMapasuT» U «XO35HUH —



MHUKpOOHOMY. ['eHeTHUYecKre acreKThl KOHTPOJIS W U3MEHEHHUsI HACJIeICTBEHHON MH(pOpMaluu B
MOKOJIEHUSX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

[Moptpetst: I'. Menaens, T. Mopran.

Tabmunbl u cxemsl: «IlepBblit U BTOpoi 3aKoHbl MeHnens», « Tpernii 3akoH MeHaemns»,

«Ananuzupymoliee ckpeluBanuey, «Henonnoe noMmunupoBanuey, «CLeIIEHHOE HACIeJ0OBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «KapruoTumn apo30Quiib,
«Kapuotun ntunb», « MHOKECTBEHHbBIN aJlIEIU3M», «B3anmoneiicTBue reHOBY.

OO6opyoBanue: MOETh ISl JEMOHCTPAIMKM 3aKOHOB €IMHO00pa3usi THOPHUIOB TEPBOTO

IIOKOJICHUSI U pAacCILEIUIEHUs] IPU3HAKOB, MOJEIb JJI JIEMOHCTpPAlMM 3aKOHA HE3aBHUCHMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMU CLEIUIEHHOTO HACJIEI0BaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «/po3opunar.

IpakTnyeckasi padora «/3yueHue pe3yabTaTOB MOHOTMOPHUIHOIO CKPELIMBaHUSA Y
TPO30(UITBD».

IIpakTuyeckass paodora «/3ydyeHue pe3yabTaTOB JUIHMOPHIHOTO CKPELIUMBAaHUS Yy

JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3anmopeiictBue renotuna u cpeabl npu GopmupoBaHuu (eHoTuna. VM3MEeHYHMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE NPU3HAKU. BuIbl  W3MEHYMBOCTHU:
HEHACJICICTBEHHAS U HACJIECTBECHHAS.

MopaudukarmonHas U3MEHYMBOCTh. Poiib cpenbl B popMupoBaHUN MOIUPUKAIIMOHHOMN
n3MeHUnBOCTH. HopMma peakumu npusHaka. BapuauuoHHBIA psii M BapualMOHHAs KpHUBas
(B. Uoranncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHUYUBOCTH.

['enoTunmueckass m3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKON W3MEHUMBOCTH. Buis
TEHOTUITMYECKON N3MEHYMBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

Komb6uHaTtuBHast ©13MEHYMBOCTh. Mei03 U MOI0BOI MpoIlecC — OCHOBAa KOMOWHATUBHOM
U3MEHYUBOCTU. POJTh KOMOWHATUBHOM M3MEHUYUBOCTH B CO3JaHUH T€HETUYECKOTO pazHOOOpa3us
B IpeJieNiax OJHOTO BHUJIA.

MyTauroHHass W3MEHYMBOCTh. BuIbl MyTalnui: TEHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYLUUMPOBAaHHBIE MYyTalUM. SOepHBbIE M IUTOILUIA3MAaTHYECKHUE MYTalUU.
Comaruueckre W MOJoBble MyTauuu. [IpuumMHBI BOSHUKHOBEHHMS MyTaluil. MyrareHbl M HX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOoIEecca. 3aKOH TOMOJOTUYECKUX
psaoB B HacienctBeHHoW wusMeHunBocTd (H.M. BaBwiioB). BhesnepHas HM3MEHUYHMBOCTh U

HaCJICACTBECHHOCTbD.



Dnueenemurxa u 3NUSEHOMUKA, PONb INUSCHEMUUECKUX (DaKmopoe 6 HACIe008aHuU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuu

[optpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

TaOaunel M CXEMBI: «BI/II[BI N3MCHYHUBOCTH, «MO,Z[I/I(bI/IKaHI/IOHHaH HU3MCHYHNBOCTB»,

«KoMOMHATUBHAST ~ U3MEHYUBOCTHY, «Meiio3y, «O110A0TBOPEHUEY, «I'eHeTHUeCKUE
3a00J1eBaHUs YesloBeKa», «Buapl MyTanuii».

O6opynoBaHue: )KUBble W repOapHble 3K3eMIUISIPbl KOMHATHBIX PACTeHHM, PUCYHKH

(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.
JlaGopaTtopuass  pa6ora «/MccienoBanue — 3aKOHOMEPHOCTEH  MOIM(UKAIMOHHON
n3MeHYUBOCTH. [IocTpoeHre BapHallMOHHOIO psijia U BApUALMOHHOW KPUBOW.

IIpakTnyeckas padora «Mytanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. 'eHeTHKa Yel0BeKa

Kapuotun uenoBeka. MexayHapo/Has MporpaMma HUCCIEIOBaHHS T'€HOMa YelOBeKa.
MeToapl U3yueHUsi TEeHETUKU YeIOBEKa: MeHealoTHYecKuil, OJIM3HEIOBbIH, ITUTOreHETUYECKUH,
MOMYJISIUOHHO-CTATUCTUYECKUHN, MOJIEKYyJIsipHO-reHeTnueckuii. COBpPEeMEHHOE OmpeiesieHre
TCHOTHUIIA: ITIOJTHOT'CHOMHOC CGKBCHI/IpOBaHI/Ie, FGHOTI/IHI/IpOBaHI/Ie, B TOM 4HHCJIC C TIOMOIIBIO HHP-
aHanu3a. HacneactBeHnHble 3a001eBaHus YeoBeKa. [ eHHbIC M1 XpOMOCOMHBIE O0JIC3HH YEIOBEKa.
bone3nn ¢ HaciiencTBEHHOW NPEApaCHOIOKEHHOCThIO. 3HAYCHUE MEAUIMHCKOW T€HETHUKH B
MPEAOTBPAIIEHUN M JICUCHUM TEHETHYECKUX 3a00JIeBaHUM uesoBeKa. MeauKo-TeHeTHUeCKOoe
KOHCYJ'IBTI/IpOBaHI/Ie. CTBOJ’IOBI)IC KJICTKHU. HOHSITI/IG KT'CHETUYCCKOT O rpy3a>>. STI/ILIGCKI/IG ACIICKTHhI
MCCIIETOBAHMM B 00JIACTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (QaxTopbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YeNOBEKa K (DU3HUECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYKalIel cpeapl. ['eHeTnueckas MpeapacroioKeHHOCTh
YyeJIoBeKa K MaTOJIOTUsIM.

JdemoncTpanuu

TaOauIbsl U CXEMBIL: ((KapI/IOTI/IH YCJIO0BCKa», «MeToabl HU3YyYCHUS TCHCTUKHU YCIIOBCKaA»,
«["eneTnyeckue 3a00I€BaHMS YCTIOBEKAY.

IpakTuyeckasi padora «CocTaBI€HHE U aHATIU3 POJLOCIOBHOM.

Tema 15. Cenrekuusi OpraHuzMoB
JlomecTuKkanuss W CeJeKIUA. 3apoKJICHUE CENEeKIMU W JOMecTHKanuu. YueHue H.
. BaBunoBa o lleHTpax NpoMCXOXJEHUS U MHOroo0Opasus KyJbTypHBIX pacTeHuil. Poib

CCJICKIIMK B CO3OaHHUU COPTOB paCTeHI/Iﬁ n 1opoJ KUBOTHBIX. COpT, nopoaa, mrTamm. 3aKoH



TOMOJIOTUYECKUX PSAJOB B HaciencTBeHHOM u3MmeHunBoctr H. M. BaBuiioBa, ero 3Hauenue s
CEJIEKIIMOHHOM pabOTHI.

Metoabl  celneKIMOHHOM  paboTel.  McKyccTBeHHBIH — OTOOp:  MAaccoBBId U
WHIUBHUIYAJIbHBIA. JTalbl KOMOWHAITMOHHOW CeNeKIuU. VcnpiTaHue MNpOM3BOIUTENEH TI0
noToMcTBy. OTOOp MO TEHOTUIYy C MOMOIIBIO OIEHKH (EHOTUIIA MOTOMCTBA M OTOOp IO
TE€HOTHUITY ¢ ToMoulpto aHanuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKIMOHHOW paboThl. PaguanuoHHBIA U
XUMHUYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid Yy KyJbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pPENAKTUPOBaHMS M MeToAoB pekomOuHaHTHbIX JIHK s
MOJIYYSHUSI UCXOJTHOTO MaTepHraia Jjisi CEJIEKIUU.

[Tonyyenne monuruionoB. BHyTpuBumoBas ruOpuauzanms. bauszkopoacTBeHHOE
CKpellMBaHue, Wi UHOpUIuHT. HepoacTBeHHOE CKpelllMBaHue, Wi ayTOpuauHr. ['eTeposuc u
ero mnpuuyuHbl. Vcmnonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas ruOpuUaU3aldsL.
[Tpeononenune Oecruiogusi MEXKBHJIOBBIX THOPUAOB. JIOCTHIKCHHS CENEKIIMM PACTCHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHre M M3yYE€HHE IN€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JUKUX
poauyeil sl cO3aHusI HOBBIX COPTOB U TMOPUIIOB CENbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHnue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yuciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
nepCcneKmuEHbIX MexHOI02UI.

JdemMoHcTpanuu

[Moptpetsl: H. W. Basunos, 1. B. Muuypun, I'. /1. Kapnieuenko, II. II. JIykpsinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel 1 cxembl: «L{eHTpbI MPOUCXOXKICHUS U MHOT000pa3Hs KyJIbTypHBIX pacTeHUI,

«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CENEeKINN»,
«Otnanénnas rubpuanszanus», «MyrtareHes».

JlabopaTopHas padora «/3ydeHne cOPTOB KyJbTYPHBIX PACTEHUI U IOPOJ JOMALIHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOIOB CEJIEKIINN PACTEHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METO/bI U JTIOCTHIKEHUS CENEKIIMU PAacCTeHUI M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLHUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBI YyJacTOK, B TEIIMYHOE

XO3sIMCTBO, B JJAOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».



Tema 16. BUOTEeXHOI0TUsSI M CHHTETHYECKAS OMOJIOTUSA

OOBeKTHI, HCMOIB3yeMble B OHMOTEXHOJOTHH, — KJIETOYHBbIE U TKaHEBbIC KYIbTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTEepUCTHKA. TpaauloHHass OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4YeHUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoduonoruueckuii cuute3. OObeKThI
MUKpoOurosornyeckux Textosoruil. [IpousBoactso Oeaka, aMUHOKUCIOT U BUTAMHHOB.

CozaHue TEXHOJOIMM UM HMHCTPYMEHTOB  LIEJICHAIIPaBICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIYYE€HUSI OPIraHU3MOB U UX KOMIIOHEHTOB, COAEPKAILNUX
HE BCTpEYaroluecs B MpUpoae OMOCUHTETUYECKHE MY TH.

Kinerounas unxenepus. Metoapl KyapTypbl KJIETOK U TKaHEW PAaCTEHUH M >KMBOTHBIX.
Kpunobanku. Comarnueckass rudpuauzanus U comMaTtudeckwii smOpuorenes. lcmonp3oBanue
TalyiOWJI0B B CEICKLUMM DPACTCHUU. [lonyueHue MOHOKIOHANbHbIX awmumen. Flcnonavzoeanue
MOHOK/IOHAbHBIX U HOMUKIIOHANbHLIX aHmumell 8 meouyuHe. ICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PekoHCTpyKIMST SHLEKIETOK M KIOHUPOBAHME >KMBOTHBIX. MeETOH TpaHCIUIaHTaUuu sAep
KIIETOK. Texnonocuu 0300po6neHuss, KyIbMueUpoSanusi U MUKPOKIOHAIbHO20 DA3MHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHas U TeHHasi HHKeHepHsl. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHPOBAHHE
pexombunanTHeix J{HK. Coz0anue mpanceennvix opeanuszmog. JIOCTUKEHHUS U TEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TEHHOU
WHKEHEPUH.

Menunuackue  OuorexHojoruu. IloctreHomHas  nmdpoBas  MmeaunmHa.  [I1P-
JTUArHOCTHKA. MeTaOolIOMHBIA aHalnu3, TeHOIICHTPUYECKHM aHalu3 MpoTeoMa dejoBeKa MIJis
OLICHKHU COCTOSIHMSI €T0 370pOBbsl. Vcrionb3oBaHNe CTBOJIOBBIX KiIeTOK. TaprerHas Tepanus paka.
3D-OuounxeHepuss il pa3pabOTKu (PyHIaMEHTATbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CoOYeTaHWeM TEeXHOJOIMi TPEXMEPHOro OMONPUHTHHIa U
ckaddonannra s penieHus 3a1a4 NepCoOHATN3UPOBAHHON METUIIMHBI.

CoznaHue BEKTOPHBIX BAKIMH C II€JIbI0 o0ecredyeHrnss KOMOMHMPOBAHHOM 3aIUTHI OT
Bo30ynuteneit OPBU, ycTaHoBneHHe MOJEKyJIspHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIepKAlX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMsI YelIOBeKa U KUBOTHBIX.

JdemoncTpanuu

Tabmuiet ~ w cxemsbl: «lMcnonp30BaHWe  MUKPOOPTraHU3MOB B IPOMBILIUIEHHOM

pon3BOACTBeY, «Kierounast nHxeHeprs», «I eHHast HHKESHEPH».
JlaGopaTopHuas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.
IpakTnueckas padora «[losyueHrue MOTOYHOKHUCIBIX MTPOAYKTOBY.
OKckypeust «bHOTeXHONIOTHS — BaKHEHIIash TPOW3BOIUTEIbHAS CHIIA COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUUECKOE TTPOU3BOICTRO)Y.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BNOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®dI'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMHCS
IPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIC, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpykType TUYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOTPAMMBI IO OMOJIOTUU BBIICTICHBI
CIEyIOIIME  COCTaBIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKON  Tpa)kAaHCKOU
UJCHTUYHOCTHU — TOTOBHOCTHU K CaMOpa3BUTHUIO, CaMOCTOSITENIbHOCTH u
CaMOONPENEIECHUIO, HAIUYUe Momusayuu X 00yueHu1o OuoIIOTHY, YeneHanpasieHHoe
pazeumue BHYTPEHHUX YOEKIEHUN TUYHOCTHA Ha OCHOBE KITFOUEBBIX IIEHHOCTEHW U UCTOPUYECKUX
TpaauUU{ pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYAIOLTUXCS
PYKOBOJACTBOBATbCS B CBOCH  JESITENBHOCTH  IIEHHOCTHO-CMBICTIOBBIMU  YCTaHOBKaMH,
MPUCYIIUMU CHCTeMEe OUOJIOTMYECKOTO 00pa3OBaHUSsl, Haluuue Nnpasoco3HaHus SKOJIOTHIECKON
KYJIBTYPbI, CHOCOOHOCIMU CMAUmMb eI U CTPOUTD KU3HEHHBIE MJIaHbI.

JIn4HOCTHBIE pe3yabTaThl OCBOCHUSI TPOTrPAMMBI TI0 OMOJIOTHH JTIOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHUCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
00111eCTBE MpPaBWJIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MPOLIECCaM CaMOTO3HAHUS,
CaMOBOCTIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTHUS BHYTPEHHEHW MO3UIIMU JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOTO  OTHOIICHHS K  KyJAbTypHOMY  HACIEOUI0O U TPaJULUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIn4HOCTHBIE PE3YJIbTATHl OCBOEHUS YUeOHOTO npeamMeTa «bronorusy A0MKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOLIUXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEMH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa ACATEIHLHOCTH B TPOIIECCE peaTn3allii OCHOBHBIX
HaIpaBJIe€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TIO3UIIMK OOYyYaromerocs Kak akTHBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaKEHHE 3aKOHA H

MpaBoOIIOPA KA,



TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESITENTbHOCTHU MPHU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENIbHBIX 33144, BBITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTPENAEIATh COOCTBEHHYIO TO3UIUIO 110 OTHOIICHHIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHHE YYMUTbIBaTh B CBOMX JCWCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBYS JIIOJICH ¢ Pa3HBIMU yOCXKICHUSMHU, KYJbTYPHBIMHA [IEHHOCTSMH U COLUATBHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOIO BBIMIOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX M HUCCIEAOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COICPIKAHMS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) NaTPMOTHYECKOI0 BOCIIMTAHMSI:

c(OpPMHUPOBAHHOCTh POCCUNUCKOMN TPaskJaHCKON WICHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJlly, YyBCTBA OTBETCTBEHHOCTH mepen PoanHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOH s3bIK U KYJIBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHWE K TPUPOJHOMY HACIEAUI0 W MNaMSATHUKaM MPUPOJIBI,
JIocTxeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OLEHMBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbI, B KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaeitHas  yOeXAEHHOCTh, TOTOBHOCTh K CIyXeHH0 u 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUIICKOT0 Hapo/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U PUHHUMATh OCO3HAHHBIE PELICHUS], OPUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHME K CBOMM pPOJUTENSAM, CO3JaHUI0 CEMBHM Ha OCHOBE
OCO3HAHHOTO MPHUHSTHS LIEHHOCTEW CeMEWHOM XKM3HU B COOTBETCTBUHU C TPAJAMLIMUSIMU HAPOJIOB
Poccuwn;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUUYECKOE OTHOIIEHUE K MHPY, BKIIOUAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BO3)I€I\/'ICTBI/I5[ JKUBOM Ipupoabl 1 eé OECHHOCTH,



TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHJAX HCKYCCTBAa, CTPEMJICHUE MPOSBISITH
KauecTBa TBOPYECKON JIMUHOCTH;

5) pusnueckoro  BocnmuTaHus, (GPOpMUPOBAHUS  KYJBTYPbI  3I0POBbA U
IMOIHOHAIBLHOTO 0JIArONOJIYYHsI:

MMOHMMAaHUE W pPeayin3alus 3J0pOBOTO U O6e30macHoro odpasa ku3HU (3J10pOBOE MUTAHUE,
COOJIIOZICHHE TUTUECHUYECKHUX IMPABWI U HOPM, COAIAaHCUPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
peryinspHas (Qu3MYecKass AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOIIICHUS K COOCTBEHHOMY (pU3HYECKOMY U TICUXUYECKOMY 310POBBIO;

MMOHMMAHUE IICHHOCTU TMPaBWJI WHIUBUAYAJIBHOTO W KOJUICKTHUBHOTO ©O€301acHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUE TOCJICJICTBUN U HEMPHSTHS BPEIHBIX MPUBBIUCK (YHIOTPEOICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPyA0BOT0 BOCTIMTAHHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0JII00HE;

TOTOBHOCTh K  aKTHBHOM  JICITCIILHOCTH  TEXHOJIOTMYECKOM H  COIHMAJIbHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIBHO BBIMOJHATH
TaKylo JAesITeTbHOCTD;

HMHTEpEC K pasnuvHbM chepam mpodeccHoHATBHON NesSTeIIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOP OyayIIei mpodeccruu U peaTn30BbIBATE COOCTBEHHBIC KU3HEHHBIC TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUM BCEH
JKHU3HU,

7) 3K0JIOTrN4eCKOr0 BOCIIUTAHHUA:

9KOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIICHUE K MPUPO/I€ KaK UCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYILIECTBOBAHMS;

TIOBBIIIICHUE YPOBHS IKOJIIOTUYECKOW KYIbTYPHI: MPHUOOpPETEHHE OMbITA TJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TOCIIEJCTBUN JJIsl OKPYKAIOIIEH CPe/Ibl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIIOCOOHOCTH MCIONB30BaTh MPHUOOPETaeMble MPU U3YyYCHUH OMOJIOTHH 3HAHUS U YMEHHS
IpU pelIeHuu MPoOJIEeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE
MpaBUJI TOBEICHHUS B TPHUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMax,
OXpaHy BUJOB, IKOCHCTEM, OHOochepbl);

aKTUBHOE HETNpUATUE ACHCTBUMN, MPUHOCAILIMX BpE] OKpYXarollehd MpUpOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE HKOJIOTHMUYECKUE MOCIEACTBUS MPEIITPUHUMAEMBIX

JIEMCTBUM U NPEJOTBPAILATD HX;



HAJIMYHUE PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, JKOJIOTHYECKON KYJIbTYPhI, OIMbITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM IeSITETbHOCTH SKOJIOTMYECKOM HAPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAayKd U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JIMAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOIMKYJIBTYPHOM MHDE;

COBEpPUICHCTBOBAHHME  SI3BIKOBOM M YMTATEJbCKOM  KYyJbTYpbl KaK  CpEACTBa
B3aUMOJICUCTBUS MEXY JIIOJIbMU U TTO3HAHUS MUPA;

MOHWMAaHUE Cenu(PUKU OMOJIOTUU KaK HAayKH, OCO3HaHWs €€ poiu B (OPMUPOBAHUU
paIMoOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH [ETOCTHOTO MPECTaBICHHS 00 OKpYKaroIeM
MHpPE Kak O eIUHCTBE TPHUPOABI, YEJIOBEKa M OOIIECTBAa, B IO3HAHUM IPHUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH TPOOJIeM COXPaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH TSI COBPEMEHHOM IUBIIIN3AIMN: 00CCTICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II00AbHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY
MCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYCHHH OMOJOTHYECKUX 3HAHHUM B IIENIAX MOBBIIIECHUS 001IeH
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOM T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
rPaMOTHOCTH o0y4arouxcs, GopMUpyeMoil Ipu U3y4yeHUH OUOJIOTHH;

MMOHUMAHUE CYITHOCTH METOJIOB TO3HAHUS, HMCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHajdu3a U OOBSICHEHHs SBICHUN
OKPYKAIOIIeT0 MHUpPa M MPOUCXOIAIIMX B HEM HW3MEHEHUH, yMEHHE JenaTh 00OCHOBAHHBIE
3aKJTIOUEHHS HAa OCHOBE HAy4YHBIX (AKTOB W HUMEIOIIMXCA JAHHBIX C IENbI0 TMOJTYYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJB30BaTh OMONOTUYECKUE 3HAHUS ISl PELICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE IEHHOCTH HAYYHOU AESITEIIBHOCTU, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIIEI0OBATENbCKYIO ICSITEIPHOCTh HHIMBUIYAIHHO U B TPYIITIC;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CamMo0Opa3oOBaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 10 OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU

MOTPEOHOCTAMHU.



METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3y/lbTaThl OCBOCHUs y4eOHOro mpeaMera «bHoiorus» BKIIOYAIOT:
3HA4YUMBbIC JJIA q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqaloumxc;1 MCKIAUCHUIITIMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuduKy METOA0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs,
SBJICHUE, IPOILECC, CHCTeMa, HAayuHbId (DaKkT, NMPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeJ0BaHNe, HAOMI0NEeHNe, U3MEPEHUe, IKCIEPUMEHT U JIPyTHe); YHHBEpCAJIbHbIC
yueOHble JeiicTBUs (TIO3HABaTelbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIC), 00ECIICUNBAIOIINE
(dopmupoBaHue (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIIMU OOy4aroIluxcs;
CHOCOOHOCTh o0yyarommuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAJIbHON ITPAKTHKE.

B pesynbraTe u3yueHuss OMOJOrMM Ha YpPOBHE cpelHero oomiero oOpa3oBaHUs Y
oOyuaroierocsi 0yayr copMupoBaHbl MO3HABaTEIbHbIC YHUBEpCalbHble ydeOHbIE NEHCTBHS,
KOMMYHUKATHBHBIC YHUBCPCAJIBbHBIC y‘IG6HI>I€ IIGIZCTBPISI, PEryJIATUBHBIC YHUBCPCAJIBbHBIC
y‘IG6HI)I€ ZIGfICTBI/I?[, COBMECTHaA ACATCIBbHOCTD.

MeranpeaMeTHble pe3ysibTaThl OCBOEHHUSI MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHus

JOJDKHBI OTpaXXaThb:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMMO3HABATEIbHBIMH J1eHCTBUAMM:

1) 0a30BbI€ JJOTHYECKHE IeHCTBHS:

CaMOCTOATENbHO (OPMYJIUPOBATh M aKTyaJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIONIb30BaTh TPU OCBOCGHWU 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHUX
MOHTH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATD CBSA3H C IPYTHUMHU MOHATHIMH);

OTpEeNeNATh e ACATEIBHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCUTH pe3y.]'IBTaTI)I JACATCIIbHOCTH C ITOCTABJICHHBIMU L CIISIMH,

MCIOJIb30BaTh OMOJIOTUYECKUE TOHATUS ISl OOBsICHEHHs] (aKTOB U SIBICHUH KHBOU
MPUPO/IBL;

CTPOUTH JIOTUYECKUE pACCYXJeHUs (MHAYKTUBHBIC, NEAYKTUBHbIEC, IO aHAJOTHH),
BBISIBJISATH SaKOHOMepHOCTI/I 158 HpOTHBOpqu/ISI B paCCManI/IBaeMI)IX SIBJICHUAX, (bOpMy.]'H/IpOBaTI)

BBIBOJbI 1 3aKJIIFOUYCHMU S,



MIPUMEHSTh CXEMHO-MO/IETIbHBIE CPENICTBA Ui MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pazpabarbiBaTh IUIaH peuieHus npoOjemMbl ¢ Y4ETOM  aHallM3a  HMEIOLIUXCS
MaTepuaIbHBIX U HEMaTEepPUAIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJbTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pPEalbHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMO/JICHCTBHS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPU PCUICHUU KU3HCHHBIX Hp06HeM.

2) 0a3oBbIe HCCJIeIoBaTeILCKUE JeHCTBHSA:

BJIQJICTh HABbIKAMU Y4€OHO-UCCIIEI0BATEILCKOW U MTPOCKTHOM JeATEeIbHOCTH, HaBbIKAMHU
paspetneHus mpooseM, CrioCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY IMOUCKY METOJIOB
pellIeHus MPaKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METOAOB MTO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIE BHUJbI ACSATENLHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 U NMPUMCHCHHIO B yYCOHBIX CHTYAlHsIX, B TOM YHCIIE MPHU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

(bopMUPOBATH HAYUHBIHN TUI MBIIIJICHHS, BIAJAETh HAYYHON TEPMUHOJIOTUEH, KITIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BATENbHON IEATEIHHOCTH U
JKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBS3UM UM aKTyalU3UpOBaTh 3aJadyy, BBIABUTATh
TUINOTe3y €€ pelleHHs, HaxXOJUTh apryMEHTHhI IJs JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHSI,

aQHAJIM3WPOBATh TIOJNYYEHHBIC B XOJAC pEIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIUSIM, OIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBJISTH II€JICHANPABICHHBIN MMOUCK TIEPEHOCa CPEJCTB M CIOCOOOB JICUCTBUS B
poeCCHOHAIBHYIO CPEY;

yMeTb TIEPEHOCHTh 3HAaHWS B T[O3HABATENbHYI0O M  MPAKTHYECKYyl0 o0yactu
KU3HEEATEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJCH, INpeiaraTb OPUTHHAIBHBIC IMOAXOABI W PEIICHUS, CTAaBHUTh

Hp06HeMLI " 3a71a4u, JOIMYCKAIHNE AJIbTCPHATUBHBIC PCIIICHUA.



3) padora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(OpManuu (Tekcte ydyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOIOTHUECKUX CIOBApSIX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALMUIO PA3IUYHBIX BHIOB U (opM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3aMpochl U MPUMEHSATH pa3IMYHble METOJbl MpPU TMOUCKE U OTOOpe
Oouonornyeckoit nHGopMaIK, HeOOXOIUMOH /TS BHITIOJTHEHUS YIeOHBIX 3a/1a4;

npUOOpeTaTh OMBIT UCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANBHYIO (QOpMYy MpeAcTaBICHUS OUOIOTHUECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIIOB30BaTh HAYYHBIM S3BIK B KA4e€CTBE CpPEICTBA MpU padboTe ¢ OMOJIOTHYECKOM
uH(popMaliell: MPUMEHITh XUMUYecKue, PU3NYECKue U MaTeMaTU4YeCKHe 3HAKU U CHMBOJIBL,
dbopmynbl, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOPa30BHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIIO3HABaHMA W 3aIlIUTHl MHPOpPMAUWH, HHGOPMAITMOHHON

0€30I1aCHOCTH JINYHOCTH.

OgJiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSMU:

1) o01menue:

OCYIIECTBIISAITH KOMMYHHKAIIMH BO BCEX cepax )KU3HH, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WIA JIUCKYCCHUHU TI0 CYIIECTBY 00CY)KIaeMOil TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KI[GHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHUSI npezzﬂaraeMoﬁ 3aJa4du, y‘II/ITI)IBaTI) I/IHTepCCBI n
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YUACTHUKOB JIMAJIOTa WIIH JUCKYCCHH);

pacrio3HaBaTh HeBepOallbHbIC CpEACTBa OOIICHHUS, MOHMMATh 3HAYEHHE COIMATBHBIX
3HAKOB, PENOCHUIOK BOBHUKHOBEHHUSI KOH(JIMKTHBIX CHUTYallUd, YMETh CMATYaTh KOHPIUKTHI U
BECTH MEPETOBOPHI;

BJIAACTH paSJ'H/I‘IHI)IMI/I CHOCO6aMI/I O6HICHI/I5[ n BSBHMOHeﬁCTBHﬂ, IIOHUMATh HaMepeHI/IH
JPYTUX JIIOJCH, TIPOSIBIIATh YBaXUTEIBHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOU BO3PAXKCHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PCHHS C HMCIIOJb30BAaHHEM S3BIKOBBIX

CpPEJICTB.



2) coBMeCTHAsl AeATeJbHOCTD:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ UHIUBUAYAIbHON pabOThI MpU
peueHn OMOIOTUYECKOH MPOoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOCHCTBYSI PU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JCUCTBUN C YYETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4jeHa KOJIEKTUBA;

[IPUHUMATh L€ COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JIEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUH, PACIpPElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHON pabOThI;

OLICHHMBATh KaueCTBO CBOETO BKJIAJIa U KaXKJAOT0 YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpesiaraTb HOBBIE IIPOEKThI, OLIEHUBATh WJIEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B Pa3IUYHbIX CUTYalHsX,

MMPOsABJIATE TBOPYECTBO U B006pa)K€HI/I€, OBITH MHHUIIMATHBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€HCTBUAMM:

1) camoopranuszaums:

UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS Ul BBISABIECHUS MpOOJEM M MX pEIIeHUs B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IIeJIEBbIE U CMBICJIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIHO OCYILECTBJIATh MO3HABATENbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBAaTH COOCTBEHHBIE 3a/Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITENILHO COCTAaBJIATH IJIaH PELIEHUs] IPOOJIEMBI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalIUSIM;

pacIIMpsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;



croco0cTBOBaTh (OPMHUPOBAHUIO U NPOSBICHUIO IIMPOKOM HSpyauIMU B Pa3HBIX

00JacTsIX 3HaHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBINA U KyJIbTYPHBINA YPOBEHB.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLCHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIQJICTh HABBIKAMH [TO3HABATEIBHOMN pedIeKCUN KaK 0CO3HAHHMSI COBEPIIAEMBIX JICHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIH30BATh MPUEMBI pEIICKCUU
JUIsL OLICHKU CUTYal[MH, BIOOpAa BEPHOT'O PELICHMUS,;

YMCTH OLICHUBATH PUCKU U CBOCBPEMCHHO NPUHUMATL PCUICHUS 110 UX CHUIKCHUIO,

IMPUHKUMATh MOTHBBI U aPT'YMCHTBI APYTUX IIPHU aHAJIN3C PE3YJIbTAaTOB ACATCIBHOCTH,

3) npuHsiTHe cedsi U APYIrUX:

[IPUHUMATh ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIU3€ PE3YJIbTAaTOB ACATEIbHOCTH;
[IpU3HABaTh CBOE MIPaBO U IIPAaBO JPYTUX Ha OIIMOKH;

pa3BUBATh CIIOCOOHOCTH IIOHUMATh MUD C MMO3UIUU APYTrOoro 4€JI0BCKa.

INPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHBIC pe3yNbTaThl OCBOCHHS COICpX)aHUS ydeOHOro mpeamera «buonorus» Ha
yrayOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecreyenne npoUIBLHOTO
oOydenus obydaromuxcs Ouonorud. OHU BKIIOYAIOT: crieu(uueckue sl OMONIOTHH HAyYHbBIE
3HAHMS, YMEHHUS M CHOCOOBI JEHCTBUN IO OCBOCHUIO, MHTEPIPETald U MpeoOpa3oBaHUIO
3HAHWHA, BUJIBI JEATCILHOCTH TIO TOJTYYCHHIO HOBBIX 3HAHWHA M WX MPUMEHEHUIO B Pa3IMYHBIX
yU4eOHBIX, a TaKXKe B PEATbHBIX JKU3HECHHBIX CHUTyalusx. [IpeaMeTHble pe3yabTaThl

MMPEACTAaBJICHBI 110 I'OJaM U3YUCHUA.

IIpenmetHble  pe3ynbTaThl  OCBOEHHs ydeOHoro mnpenmera «buomorus» B 10
Kaacce JOJDKHBI OTpaXarh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny podJIeM parMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIa€ POCCUICKUX U 3apyO0eKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CUCTEMON OMOJOTMYECKHX 3HaHUM, KOTOpasl BKJIIOYAET: OCHOBOIOJATrarollne

OMOJIOTMYECKHE TEPMHUHBI M TOHATHUS (KHU3Hb, KIJIETKAa, OPraHu3M, METa0oJHM3M, TOMEOCTa3,



CaMOpEeTryJIsILMsl, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Omonoruueckne Teopun (kierounas teopus 1. 1lIBanmna, M. lllneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacineacTBeHHoctu T. Moprauna), yuenust (H. U. BaBunoBa — o nenrpax
MHOT000pa3usl U MPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MMOKOJIEHHUS, PACLIIEIUIEHUs, YUCTOTHI TaMET, HE3aBUCUMOro HacneaoBanus . Mennens,
FOMOJIOTUYECKUX PsZIOB B HaciencTBeHHOW wu3MeHunBoctu H. V. BaBunoBa), NpUHIUIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMU METOJIAMU HAYYHOT'O IMO3HAHUSA, UCIIOJIb3yEMbIX B OMOJOTHYECKUX
HCCJIEIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCie OakTepuid, rpuOOB, pacTeHHH,
JKUBOTHBIX U Y€JIOBEKA, CTPOCHHSI OPraHOB U CUCTEM OpPraHOB PACTEHMI, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HENEATEIbHOCTH, MPOTEKAIIINX B OpraHu3Max pacTeHUM, >KUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX TPOILIECCOB: OOMEHA BeHIecTB (METa0O0IN3M), PEBPAIICHUS SHEPTHH,
OposxeHwust, aBTOTPO(HOTr0 M reTepoTpo(HOrO0 THUIOB MUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeToreHe3a, IMOpUOreHe3a, MOCTIMOPHOHATBHOTO PA3BUTHS, PA3MHOKEHUS,
WHAMBUAYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJCWCTBUS T€HOB, I'eTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXIY OpPraHOMJAaMU KIETKM U UX (YHKIUSIMHU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHe U X (QYHKIUAMHU, MEXy OpPraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpraHoB M HX
GYHKIUSAMHU, MEXAY 3TanaMu OOMEHa BEIIECTB, dTalaMH KJIETOYHOTO LMKJIA U YKU3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOPUOHAILHOTO pAa3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHHE BBIABIATh OTIIMYUTENBHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE PACTEHHH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCMOJb30BaTh COOTBETCTBYIOIINE apryMEHTbI, OMOJOTUYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JUUISl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMATHUECKHUX IPYTIIL;

YMEHHUE pellaTh OMOJIOTMYECKHE 3aJaud, BBIABIATH NPUUMHHO-CIEACTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH TpOIIeCCaMU U SBIICHUSIMHU, JeNaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIe M MPAaKTUYECKHE paboThl, COOMI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIABUTAaTh THUIIOTE3bI, MPOBEPSATh MX OSKCHEPUMEHTAIbHBIMU CPEICTBAMH,

bopMyIupys 1IeTb UCCIEA0BaHMS, aHATM3UPOBATh MOJYUYCHHBIE PE3YJIBTATHI U JIENIaTh BHIBOIBI,



YMEHHE y4acTBOBaTh B Yy4EOHO-HCCIIEIOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MeIUIMHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTaBIATH
MOJIyYCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH()EPEHIUX;

YMEHHE OIICHMBATh OJTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEJOBAaHHA B 00JaCTH
OMOJIOTMM W MeIUIUHBI (KIOHUPOBaHKWE, HCKYCCTBEHHOE OILUIOJOTBOPEHHE, HAIlpaBICHHOE
M3MEHEHHE TeHOMA U CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayiel mpodecCHOHATBHON NesSTeIbHOCTH
B 00jacTh OWOJOTMH, MEIUIUHBI, OHOTEXHOJOTMH, BETEPUHAPUHU, CEIBCKOTO XO3SUCTBA,
MUIIEBOW MPOMBIIUICHHOCTH, YIJIYOJIsAITh TIO3HABATENIbHBIM WHTEPEC, HANpPaBICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Mpodeccud W MPOAOIDKEHHE OMOJOTHYECKOTO

00pa3oBaHuUs B OPraHU3aLHUsAX CPEIHETr0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHUSL.

[IpenMerHbie  pe3ynbTaThl  OCBOCHHUs  ydeOHoro mpenmera «bwonorus» B 11
Kjlacce I0JKHBI OTPaXKarTh:

c(hOpMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUK COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOIBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
palMoOHATIBHOTO MPHUPOJONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOIICHUS K
npupoje, oOLIECTBY, YENOBEKY, O BKIJIAJE POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BJIaJIETh CUCTEMOI OHMOJIOrMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OINpENEIeHUs U
[OHMMaHME CYIIHOCTH OCHOBOIOJAraroIuX OWOJIOTUYECKUX TEPMHUHOB M TMOHATHHA (BUJ,
sKocucTema, Ouocdepa), Ouonormuyeckue Teopuu (dBosrorMoHHas Teopus Y. [lapBuHa,
CUHTEeTHUecKas Teopusi 3Boitouun), yueHus (A. H. CeepuoBa — 0 HyTAX M HalpaBICHUSX
sBomoiu, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaitnGepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (mMunumyma FO. JIuOuxa,
HKOJIOTUUECKOM MUPaMUIbl SHEPTHH ), TunoTe3sl (runoresa «mupa PHK» V. I'mnbepra);

YMEHHE BJa/J€Th OCHOBHBIMM METOJaMH HAy4yHOTO II03HAaHUS, MHCIIOJIb3yEMbIMH B
OMOJIOTHYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U DSKOCHCTEM (OMHCaHHME, HU3MEpEHHeE,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKU aHTPOMOTEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKU: BHUJIOB, OMOTEOIEHO30B, KOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIONMIETO, IBMIKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,

AJJIOMAaTPpHUICCKOro 1 CUMIIATPUICCKOTO BI/I)]OO6p330BaHI/I$I, BJIMAHUSA ABKYIIUX CHUJI SBOJIFOITMH



Ha TeHO(OH] MONYJSIUHU, MPUCIOCOOIEHHOCTH OPraHU3MOB K cpelie OOUTaHus, YyepeloBaHUs
HaIlpaBJICHUH 3BOJIIOLINH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B SKOCHUCTEMAX;

YMEHHME YCTAaHABIMBAaThb B3aUMOCBSI3M MEXJy IPOLECCAMH 3BOJIIOLUM, JABMXKYILUMU
CHWJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHUE BBIIBIATH OTJIMYUTEIbHbIE NPU3HAKU JKUBBIX CHCTEM, HPUCIOCOOIEHHOCTh
BUIOB K cpeae oOuTaHus, a0MOTHYECKUX M OHMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBS3€l OPraHu3MoOB B COOOIIECTBAX, AHTPOIIOICHHBIX U3MEHEHHUM B 9KOCHUCTEMaX CBOEH
MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOIMYECKYI0 TEPMHUHOIOTHIO
U CHMBOJMKY Ul J0Ka3aTelbCTBA POJCTBA OPraHM3MOB pPa3HBIX CHCTEMAaTHYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOWTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHHUs] MHOT000pa3zus BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHE pelath OHOJOTMYECKHE 3aJaud, BBIABIATH NPUUYMHHO-CICIACTBEHHBIC CBS3U
MEXYy HCCIEIyeMbIMI OHOJOTHYECKHUMH TpPOIeCCaMUd U SBJICHUSMH, JeNlaTh BBIBOABI U
MPOTHO3bl HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINIOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE PaOOTHI, COOIIOAATH MpaBHia MpU
paboTe ¢ y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopmynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh MOJYUYEHHbIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B Yy4EOHO-HCCIIEIOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEAMIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOLIECTB, M MYOJUYHO IMPEACTABIATH
MOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(DEpEeHIUIX;

YMEHHUE OLEHMBAaTh THUMOTE3bl U TEOPHUM O MPOMCXOXKIEHUHM JKU3HHU, YEIOBEKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAllleHUs TI100abHbBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyymiel npodeccuoHanbHOM 1eATeIbHOCTH
B o0macTh OWOJIOTHM, SKOJOTHUH, NPUPOJONOIb30BAHUSA, MEAMLUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO35AMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIyOIsITh
MO3HABATENIbHBII MHTEpEC, HamnpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTMYECKOro o00pa3oBaHUsT B OPraHU3ALUAX CPEIHEro

HpO(I)CCCI/IOHaJ'IBHOI“O " BBICHICTO 06p3.30BaHI/ISI.



10 xnacc. IIpodunbHBIN YpOBEHB

Ne HanMeHoBaHUe pa3JesioB U TEM IPOrpaMMbl KomnnuecTtBo yacos OnektpoHHbIE (1TU(POBBIE)
/. o0pa3oBaresbHbIC PECypPChl
Bcero KonTtponbnsie | [IpakTrueckue
paboTHI paboTHI
1 buonorus kak Hayka 2 1 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
2 JKuBbie cuCTEMBI U X OpraHu3alus 1 0 0 Bubmmoreka [TOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKHUM COCTaB U CTPOCHUE KIETKU 8 0 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
4 KuzHenesTenbHOCTh KIIETKU 6 0 0 bubmuorexa LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOXeHME U HHAUBUAYAJBHOE Pa3BUTHE OPIaHU3MOB 5 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
6 HacneactBeHHOCTh M M3MEHUYHUBOCTH OPTaHU3MOB 8 0 1.5 bubnunoreka [IOK
https://m.edsoo.ru/7f41c292
7 Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 1 0 Bubnunoreka [IOK
https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 0 0 Bub6imoreka [IOK
https://m.edsoo.ru/7f41c292
OO0111ee KOJMYECTBO YacOB 110 MPOrpamme 34 3 4

10 xiacc. Yriry0JjieHHbIH YPOBEHb

Ne Tema ypoxka KoumnuecTBo yacos Jdara nzydenue DJleKTPOHHbIE
n/m.
Bcero KonTpoabubie | IIpakTtHyeckne (uudposbIe)
padoTbI padoThI o0pa3oBaTeJIbHbIC PeCypChI
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1 0 0 09.09.2023 | bubauoreka [IOK
4acTh COBPEMEHHOTO OOIIECTBA https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 JKuBBIe cCHCTEMBI B IX CBOMCTBA 1 0 0 09.09.2023 bu6mmoreka [JOK




https://m.edsoo.ru/863e6122

3 YpoBHEBast OpraHu3aIus KUBbIX CHCTEM 0 09.09.2023 bubmuoreka [JOK
https://m.edsoo.ru/863e6564
4 HcTopust OTKPBITHS U U3YYEHUS KIETKU. 0 16.09.2023 | bubnuoreka LIOK
Knerounas reopust https://m.edsoo.ru/863e674e
5 MeTo/1b1 MONIEKYIISIPHOM U KIETOYHON 0.5 16.09.2023 | bubnumoreka LIOK
ouonoruu. [Ipaktuyeckas pabora https://m.edsoo.ru/863e6b72
«3y4yeHne MeToI0B KJIETOYHOW OMOJIOTHH
(xpoMatorpadusi, 3nexTpodopes,
muddepeHIraTbLHOE IEHTPU(YTHpOBaHUE,
[1LP)»
6 XUMHUYECKUI COCTaB KJICTKH 0 16.09.2023 bubmuoreka [JOK
https://m.edsoo.ru/863e6b72
7 MuHepanbHbIC BEIIECTBA KICTKH, UX 0 23.09.2023 bu6mmoreka [JOK
Ouosoruueckas poib https://m.edsoo.ru/863e6870
8 Oprannueckue BenlecTBa KIETKH — 0.5 23.09.2023 bu6nmoreka [JOK
oenku. JlaboparopHas paboTa https://m.edsoo.ru/863e6d5c
«O0bHapyxeHue 6€JIKOB C IOMOIIBIO
KAueCTBCHHBIX PEaKIIUI»
9 CaoiicTBa, ki1accudukaius u GyHKIUA 0 23.09.2023 bubnuotexa [JOK
OeNKOB https://m.edsoo.ru/863e6e88
10 Opranuyeckue BelecTBa KJIeTKH — 0 30.09.2023
YTJIEBOJIbI
11 Oprannueckue BenIecTBa KIETKH — 0 30.09.2023 bubnmnoreka [JOK
JUTU B https://m.edsoo.ru/863e61f0
https://m.edsoo.ru/863e716¢
12 Hyxneunossie kucnotsl. JJHK n PHK. 0.5 30.09.2023 bubmuorexa [IOK

JlaboparopHas pabota «lccrnenoBanue
HYKJIGMHOBBIX KUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOBY

https://m.edsoo.ru/863e766¢




13 Crpoenue u pyakuuu ATOD. Jlpyrue 0 07.10.2023 bubmuorexka [JOK
nykieosuaTpudocharer (HTD) https://m.edsoo.ru/863e7c98

14 CexBennpoBanue [JHK. Merozs 0 07.10.2023 bu6mmoreka [JOK
T€HOMUKHU, TPAHCKPUIITOMUKH, https://m.edsoo.ru/863e7aae
IPOTEOMUKHU

15 MeToapl CTpYKTypHOU OHOJIOTHI 0 07.10.2023 | bubnuoreka [LIOK

https://m.edsoo.ru/863e7dc4

16 Tunel knetok. [IpokapuoTndeckas kierka 0 14.10.2023 bubnuorexka [JOK

https://m.edsoo.ru/863e796e

17 CtpoeHue 3yKapuoTUYECKOM KIETKH. 0.5 14.10.2023 bubnuorexa [JOK
[TpakTiueckas pabota «3yuenue https://m.edsoo.ru/863e796e
CBOICTB KJIETOYHON MeMOpaHbI»

18 IToBepXHOCTHBIN anmapar KJICTKH 0 14.10.2023 bubnunoreka [JOK

https://m.edsoo.ru/863¢e7540

19 OxHOMEMOpaHHBIC OPTaHOUIbI KIICTKH. 0.5 21.10.2023 bu6mmoreka [JOK
[Tpaktuyeckas pabora «M3ydenue https://m.edsoo.ru/863e81b6
JIBUKEHUS LIUTOIUIA3MbI B PACTUTENBHBIX https://m.edsoo.ru/863e831e
KJIETKax»

20 [TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU: 0.5 21.10.2023 bubnuotexa [JOK
MUTOXOHJIpUH, T1acTubl. JlabopaTopHas https://m.edsoo.ru/863e7f4a
paborta «MccnenoBanue mia3mMonnsa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HemeMOpaHHbIe opraHON/IbI KJIIETKH 0 21.10.2023 bubnnorexa [JOK

https://m.edsoo.ru/863e81b6

22 Crpoenuie U GyHKIUH s7pa 0 28.10.2023 | bubaunoreka [JOK

https://m.edsoo.ru/863e8436

23 CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK 0.5 28.10.2023 bubmuorexa [IOK

sykapuoT. JlaboparopHas pabota
«M3ydyeHune cTpoeHust KJIETOK pa3InyHbIX
OpPTraHU3MOB»

https://m.edsoo.ru/863e8612




24 AcCUMAIALIAA U JUCCUMMIIALINAS — JIBE 0 28.10.2023 bu6mmoreka [JOK
CcTOpOHBI MeTabomu3Ma. Turbl oOMeHa https://m.edsoo.ru/863e8878
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTaIMTUYECKOM aKTUBHOCTHU
dbepMeHTOB (Ha pUMepe aMUIIa3bl WK
KaTaJiasbl)»

25 DepMEHTaTUBHBIN XapaKTep peaKkui 0.5 11.11.2023 bubnuorexa [JOK
KJIeTOYHOTO MeTabonu3Mma. JlabopaTopHas https://m.edsoo.ru/863e89a4
pabota «M3y4yenue pepMEeHTaTUBHOTO
paclerIeHus IEPOKCHIa BOAOPOa B
PACTHTENBHBIX U )KUBOTHBIX KJIETKAX)»

26 benku-akTuBaTOpHl M OCIKH-UHTUOUTOPHI 0 11.11.2023 bubnuorexa [JOK

https://m.edsoo.ru/863e8c60

27 ABTOTpOGHBII THII 0OMEHa BEIIECTB 0 11.11.2023 bubnunoreka [JOK

https://m.edsoo.ru/863e8c60

28 ®doTocuHTE3 0 18.11.2023 bubmuoreka [JOK

https://m.edsoo.ru/863e8efe

29 Xemocunres. JlaboparopHas pabota 0.5 18.11.2023 | bubaunoreka [JOK
«CpaBHeHHE MTPOLIecCOB POTOCHHTE3A U https://m.edsoo.ru/863e8efe
XEMOCHHTE3a»

30 AHaspoOHbBIe OpraHu3Mbl. Buib 0 18.11.2023 bubnuotexa [JOK
opoxenus. JlabopatopHas pabora https://m.edsoo.ru/863e8d78
«CpaBHEHHUE MTPOIIECCOB OPOKEHHS U
JIBIX AHUSD)

31 AspoOHBIE OpraHU3MBI. DTarbl 0 25.11.2023
SHEPreTH4ecKoro ooMeHa

32 OHeprusi MeMOpPaHHOT'O TPaIUeHTa 0 25.11.2023 | bubaunoreka [JOK
npotoHoB. Cunte3 AT®: pabora https://m.edsoo.ru/863e9214
npoToHHON AT®-cuHTa3bI

33 Peakuuu MmarpuyHoro cunresa 0 25.11.2023 bu6nmnoreka [JOK

https://m.edsoo.ru/863e9214




34 TpaHCKpUTIIINSA — MaTPUYHBIA CUHTE3 0 02.12.2023 bubmuorexka [JOK
PHK https://m.edsoo.ru/863e9336

35 Tpancismus u e€ 3Tambl 0 02.12.2023 bu6mmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

36 KoaupoBanue amunokuciot. Posib 0 02.12.2023 bubmuoreka [JOK

pubocom B OnocuHTe3e Oenka https://m.edsoo.ru/863e6122
37 Opranuzanys reHoMa y Ipokapuor u 0 09.12.2023 bubnuorexka [JOK

YKapHoT https://m.edsoo.ru/863e6564
38 MonexyJsipHbIE MEXaHU3MBI KCIIPECCUU 0 09.12.2023 bubnuorexa [JOK

TE€HOB Y 3YKapuoT https://m.edsoo.ru/863e674e
39 Bupycbl — BHEKJI€TOUHbBIE POPMBI KUZHU 0.5 09.12.2023 bubnunoreka [JOK

1 oOsuraTHbIC Mapas3uThl. [IpakTuyeckas https://m.edsoo.ru/863e6b72

pabota «CoznaHue MOZelu BUPYyCa»

40 BupycHsbie 3a00eBaHus YeloBeKa, 0 16.12.2023 | bubaunoreka [JOK

JKUBOTHBIX, PACTCHUI https://m.edsoo.ru/863e6b72

41 HanotexHomoruu B OMOJIOTHH ¥ METUTITHHE 0 16.12.2023 bu6mmorexa [IOK
https://m.edsoo.ru/863e6870

42 JKu3HEeHHBIN UKIT KJISTKH 0 16.12.2023 bu6mmorexa [IOK
https://m.edsoo.ru/863e6d5c

43 Marpuunsnii cunares JIHK 0 23.12.2023 bubnnorexa [JOK
https://m.edsoo.ru/863e6e88

44 Xpomocomsl. JlabopaTopHas pabora 0.5 23.12.2023

«M3ydyeHne XxpoMocoM Ha TOTOBBIX
MUKpOTIpenaparax»»

45 JleneHue KJIETKM — MHTO3 0 23.12.2023 bubmuorexa [JOK
https://m.edsoo.ru/863e61f0
https://m.edsoo.ru/863e716¢

46 Tunel kneTok. KapuoknHes U IUTOKUHES. 0.5 30.12.2023 bubnuorexa [JOK

JlabopaTtophnast pabora «Habmronenue

https://m.edsoo.ru/863e766¢




MHUTO3a B KJI€TKaX KOHYMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»

47 Perynsmms >kM3HEHHOTO ITUKJIA KJIETOK 0 30.12.2023 bu6mmoreka [JOK

https://m.edsoo.ru/863e7c98

48 Opranusm Kak eIMHO€ LIEI0e 0 30.12.2023 | bubnuoreka LIOK

https://m.edsoo.ru/863e7aae

49 Txanu pacrenuii. JlJaboparopuas pabora 0.5 13.01.2024 | bubnuoreka [IOK
«M3yueHue TKkaHel pacTeHUII» https://m.edsoo.ru/863e7dc4

50 TkaHu KMBOTHBIX U YEJIOBEKA. 0.5 13.01.2024 bu6mmoreka [IOK
JlaGopaTtopHast pabora «3yueHue TkaHeu https://m.edsoo.ru/863e796e
YKUBOTHBIX)

51 Oprasbl. CHCTEMBI OpPraHOB. 0.5 13.01.2024 | bubmmoteka [IOK
JlaboparopHas pabota «3ydenue https://m.edsoo.ru/863e796e
OpraHoOB LBETKOBOT'O PACTEHUS»

52 Ornopa Tena opraHu3MoB 0 20.01.2024 | bubmmoreka [IOK

https://m.edsoo.ru/863e7540

53 JIBr>KeHrE OPraHUu3MOB 0 20.01.2024 bubnuotexa [JOK

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

54 [Iutanue oprann3mMoB 0 20.01.2024 bubnuotexa [JOK

https://m.edsoo.ru/863e7f4a

55 IIuTanue MO3BOHOYHBIX KUBOTHBIX. 0 27.01.2024 bubnuotexa [JOK
[TumeBapuTenbHas cucTeMa yeaoBeKa https://m.edsoo.ru/863e81b6

56 JIpIxaHue opraHu3MoB 0 27.01.2024 | bubamnoreka [JOK

https://m.edsoo.ru/863e8436

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U 0 27.01.2024 bubmuorexa [JOK
4eJIoBeKa https://m.edsoo.ru/863e8612

58 TpaHcnopT BELIECTB y OPraHU3MOB 0 03.02.2024 | bubnuoreka [{OK

https://m.edsoo.ru/863e8878

59 KpoBeHocHas cucreMa mo3BOHOYHBIX 0 03.02.2024 | bubnumoreka [JOK




JKHBOTHBIX U YCJIOBCKA

https://m.edsoo.ru/863e89a4

60 Brigenenne y opraHu3MoB 0 03.02.2024 | bubnuoreka [JOK
https://m.edsoo.ru/863e8c60
61 3amuTa y OpraHu3MoB 0 10.02.2024 | bubnumoreka LIOK
https://m.edsoo.ru/863e8c60
62 MMMyHHas cucTema 4yeaoBeka 0 10.02.2024 | bubnuoreka LIOK
https://m.edsoo.ru/863e8efe
63 PazgpaxxumocTs u peryisius y 0 10.02.2024 | bubaunorexka [JOK
OpraHU3MOB https://m.edsoo.ru/863e8efe
64 ['ymopanbHast perymisiuusi 1 SHAOKpUHHAsS 0 17.02.2024 | bubmumoteka [IOK
CHUCTEMa KUBOTHBIX U YEJIOBEKa https://m.edsoo.ru/863e8d78
65 ®DopMbl Pa3MHOKEHHUST OPTaHU3MOB 0 17.02.2024
66 ITonoBoe pasMHOXKEHUE 0 17.02.2024 | bubaunorexka [JOK
https://m.edsoo.ru/863e9214
67 Meiios 0 24.02.2024 | bubmmoreka [IOK
https://m.edsoo.ru/863e9214
68 ["ametorenes. OOpa3oBaHue U pa3BUTHE 0.5 24.02.2024 | bubaunoreka [JOK
NOJIOBBIX KJIeToK. JIabopaTopHas pabora https://m.edsoo.ru/863e9336
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIpenapaTax»»
69 NuauBuayalbHOE pa3BUTHE OPraHU3MOB 0 24.02.2024 | bubaunoreka [JOK
— OHTOI'€HE3 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
70 3akJiaJika OpraHoB M TKaHEH U3 0 02.03.2024 bubnuorexa [JOK
3apOJIbIIIEBbIX JUCTKOB https://m.edsoo.ru/863e6122
71 PocT u pa3BuTHE KUBOTHBIX. 0.5 02.03.2024 | bubnauoreka [IOK

JlaGopaTtopHnast pabota «BrisBiieHne
MIPU3HAKOB CXOJCTBA 3apOIbIIIeH
ITIO3BOHOYHBIX KUBOTHBIX»

https://m.edsoo.ru/863e6564




72 Pa3mMHOXEeHHE 1 pa3BUTHE PACTCHUM. 0.5 02.03.2024 | bubnuoreka [JOK
JlaGopaTtopHnast pabora «CtpoeHue https://m.edsoo.ru/863e674¢
OpPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHui»

73 Hcropust cTaHOBIICHUS B PA3BUTHS 0 09.03.2024 | bubnuoreka [JOK
TEHETUKU KaK HayK1 https://m.edsoo.ru/863e6b72

74 OCHOBHBIC TTOHSTHS ¥ CHUMBOJIBI TCHETHKH. 0.5 09.03.2024 bu6mmoreka [IOK
JlaGoparopHas pabota «J{po3oduia kak https://m.edsoo.ru/863e6b72
00BEKT FTeHETUIECKUX UCCIICAOBAHMIT

75 3aKOHOMEPHOCTH HACJIEI0BaHUS 0.5 09.03.2024 | bubauoreka LIOK
npu3HaKoB. MoHOruOpuaHOE https://m.edsoo.ru/863e6870
ckpemuBanue. [Ipaktuueckas padora
"N3y4yeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpEIIUBaHUS Y 1PO30(HIIbI"

76 L{uTomornyeckre OCHOBBI 0 16.03.2024 bubmuoreka [JOK
MOHOTHOPUAHOTO CKPEIIUBAHUS https://m.edsoo.ru/863e6d5c

77 AHanM3upymrouee CKpeuuBaHue. 0 16.03.2024 | bubamnoreka [JOK
HenonHnoe nomuunpoBanue https://m.edsoo.ru/863e6e88

78 JurubpunHoe ckpenBaHue. 0.5 16.03.2024
[TpakTrueckas padota «3yuenue
PE3yJIbTaTOB TUTHOPUIHOTO CKPEIIIUBAHUS
y 1p030(hUITBI»

79 [{uTonornyeckue OCHOBBI JUTUOPUIHOTO 0 23.03.2024 | bubanoreka [JOK
CKpEIIMBaHUS https://m.edsoo.ru/863e6ff0

https://m.edsoo.ru/863e716¢

80 CueruieHHOe Hacle1I0BaHKEe MPU3HAKOB 0 23.03.2024 bu6nmoreka [JOK

https://m.edsoo.ru/863e766¢

81 XpOMOCOMHasI TEOPHS HACIIEACTBEHHOCTH 0 23.03.2024 | bubaunoreka [JOK

https://m.edsoo.ru/863e7c98

82 ['enernka mona 0 06.04.2024 bubmuoreka [JOK

https://m.edsoo.ru/863¢e7aae




83 ['eHOTHII KaK LIEIOCTHAS CUCTEMa 0 06.04.2024 bu6mmoreka [JOK
https://m.edsoo.ru/863e7dc4
84 ['eHeTHYEeCKU KOHTPOJIb Pa3BUTHS 0 06.04.2024 | bubnuoreka [JOK
pacTeHu, )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863e796e
85 N3MeHYnBOCTh PU3HAKOB. Byl 0 13.04.2024 | bubnuoreka LIOK
U3MEHYUBOCTH https://m.edsoo.ru/863e796e
86 MoaudukarmonHasi ”3MEHUYNBOCTh 0 13.04.2024 bu6mmoreka [IOK
https://m.edsoo.ru/863e7540
87 BapuauvoHHbIN psia U BapUallMOHHAs 0.5 13.04.2024 | bubaunorexka [JOK
KpuBas. JlabopaTopHas paborta https://m.edsoo.ru/863e81b6
«HccnenoBanne 3aKOHOMEPHOCTEN https://m.edsoo.ru/863e831e
MOIU(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHue BapHallMOHHOTO psifa U
BapHUAIMOHHON KPUBOI»
88 ['eHoTUIIMYECKAS H3MEHUYHBOCTb. 0 20.04.2024 bubmuoreka [JOK
KomOuHaTHBHas H3MEHUMBOCTh https://m.edsoo.ru/863e7f4a
89 MyTanonHasi ”3MEHUYUBOCTb. 0.5 20.04.2024 bu6nmoreka [JOK
[TpakTrueckas pabota «MyTtauuu y https://m.edsoo.ru/863e81b6
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAITAOHHOTO 0 20.04.2024 | bubmmoreka [JOK
nporecca. DNUreHeTHKa 1 MUTeHOMUKa https://m.edsoo.ru/863e8436
91 I'enetuka yenoseka. [IpakTnyeckas 0.5 27.04.2024 | bubGanoreka [JOK
pabota «CocTaBieHre U aHATU3 https://m.edsoo.ru/863e86{2
POAOCIIOBHOM
92 Metoabl MEAUIIUHCKON T'eHETUKU 0 27.04.2024 bu6nmoreka [JOK
https://m.edsoo.ru/863e8878
93 3HaueHne MeIUIIMHCKOI M€ HETUKU B 0 27.04.2024 bu6nmoreka [JOK

MNpeaAOTBPAIICHNUN U JICHCHUU
FeHEeTHYECKUX 3a00JIeBaHUN YeI0BeKa

https://m.edsoo.ru/863e89a4




94 OCHOBHBIC TIOHATHS CCIICKIIHMH. 1 0.5 04.05.2024 bu6mmoreka [JOK
JlaGopaTtopHas paborta «/3ydeHue copToB https://m.edsoo.ru/863e8c60
KYJIBTYPHBIX PACTE€HUN U TIOPOJT
JIOMAIITHUX KUBOTHBIX)

95 MeTopl CEeNeKIIMOHHON paboTHI. 1 0.5 04.05.2024 bu6mmoreka [JOK
JlabGopaTtopnast pabora «3yuenue https://m.edsoo.ru/863e8c60
METO/IOB CEJIEKIIMU PACTCHUI»

96 JloCTH>KEHMS CeJIEKIMU PACTEHUN U 1 0 04.05.2024 | bubauoreka LIOK
#KUBOTHBIX. [IpakTHueckas padota https://m.edsoo.ru/863e8efe
«IIpuBuBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHUEe U UCTIONh30BAHUE 1 0 11.05.2024 | bubnuoreka [IOK
TEHETUYECKUX PECYPCOB https://m.edsoo.ru/863e8efe

98 buoTtexHonorus kak Hayka u oTpaciib 1 0.5 11.05.2024 | bubaunoreka [JOK
npou3BojAcTBa. [IpakTnueckas padora https://m.edsoo.ru/863e8d78
«3yueHne 0ObeKTOB OMOTEXHOIOTHUI

99 OcHOBHBIE HaNPaBIEHUS CHHTETUYECKOU 1 0 11.05.2024 | bubaunoreka [JOK
6uosorun https://m.edsoo.ru/863e9214

100 | XpomocoMHas ¥ TeHHAsI HHKEHEPHS 1 0 18.05.2024 bubnuotexa [JOK

https://m.edsoo.ru/863e9214

101 | MeauuuHCKHE OMOTEXHOJIOTHH 1 0 18.05.2024 bu6mmorexa [IOK

https://m.edsoo.ru/863e9214

102 | Pezepaubrii ypok. [loBTOopenue, 1 0 18.05.2024 bubnuotexa [JOK
000011eHNEe, CUCTeMaTH3alusl 3HAHUH https://m.edsoo.ru/863e9336

OO11ee KOJIMYECTBO YacOB 102 13.5
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