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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmMery "buosorus" (manee - Ouosorus) Ha
YpOBHE cpenHero obmiero odpazoBaHusi pa3zpaboraHa Ha ocHoBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpaszoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuuu mnpenogaBaHus ydueOHoro mpenmera «buomorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoil paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOubiit npenmet «buosorusy yriyonéanoro ypous uydenus (10 kmacc)
SBJIIETCSI OJTHUM U3 KOMITIOHEHTOB IMpeAMETHOU o0nacTu «EcTecTBeHHO-HAy4YHbIE
npeametsl». CormacHo monoxeHusMm DPI'OC COO mnpodunbHbie y4deOHBIC
IpEeAMEThl, H3ydaeMble Ha yriayOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepeHnmanmm  00ydeHUsT HA YPOBHE cpeaHero ooOmero oOpa3oBaHHsS W
NPU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CpPEIHUM
001MM, cpeTHUM MPodEeCCHOHAIBHBIM U BBICIIUM 00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C MpodopueHTanuend o00yYarolmuxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIaCTH HAay4YHOI'O 3HAaHWSI, CBA3AHHOTO C OMOJIOTHUEH,
MEIULIMHON, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM UJIM BOEHHBIM JI€JIOM.

[Tporpamma no yuebHomy npeamery "buonorus" gaét npeacTaBieHue o Heau
U 3a/layax u3ydyeHus ydueOHoro mpeamera «buonorus» Ha yriayOia€HHOM YpOBHE,
omnpenensier o0s3aTesibHOEe (MHBAPUAHTHOE) TMPEAMETHOE COAEp)KaHUE, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM M TeMaMm, paclpelereHre Mo Kiaccam,
PEKOMEHJIyeT TMOCJIEI0BAaTeIbHOCTh HM3y4YeHHUs yuyeOHOro marepuajia ¢ y4€ToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4eOHOTo Tpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 0Oydaromuxcs. B mporpaMmmMe mo 6uosoruu peaan3oBaH
IPUHIUI MPEEMCTBEHHOCTH C U3yYEHUEM OMOJIOTUU HA YPOBHE OCHOBHOI'O OOILIETO
oOpa3zoBanusi, Onarogaps 4YeMy MPOCMATPUBAETCS  HANpPaBICHHOCTh  Ha
MOCJICYIOIee pa3BUTHE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  IKOJIOTMYECKOTO
MBIILIEHHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KM3HU, HA BOCIUTaHUE OEPERKHOTO
OTHOIIICHUS K OKpY:Kalollel mpupoiHoi cpene. B mporpamme 1o OMoa0oruu Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buosorus» B peanusanuu
tpeboBannii ®I'OC COO Kk TUIAHHPYEMBIM JHUYHOCTHBIM, METANPEIMETHBIM U
PEAMETHBIM pe3yJIbTaTaM 00y4ueHHUs U B JOPMUPOBAHUN OCHOBHBIX BUIOB yU4E€OHO-
MO3HABATEJIbHON JAESTENIbHOCTH OOyYarouMXxcsi MO OCBOEHHUIO COJAEpKaHUs
OMOJIOTMYECKOT0 00pa30BaHus Ha YPOBHE CPEAHEr0 O0IIEro 00pa3oBaHusl.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHEro o0Iero oopa3zoBaHuUs
3aBepuIaeT OUOJIOrnuecKoe 00pa30BaHuUE B IIKOJIE U OPUEHTUPOBAH HA PACILIMPEHHE



U yriyOneHue 3HaHui 00y4JaroIuxcsi 0 )KUBOM MPUPOIE, OCHOBAX MOJIEKYJISIPHOM U
KJIETOYHOW OMOJIOTMH, YMOPUOJIOTUN M OMOJIOTUN PA3BUTHSL, TEHETUKH, CEJIEKIINH,
OMOTEXHOJIOTUH, IBOJIIOLIMOHHOIO YUEHUS U KOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriayOleHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOJyYEHHUIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aX U OpraHM3alUsX  CPEIHEro
npogeccuoHanbHOro 00pazoBaHusi. OCHOBY €0 COAEpPMHaHUS COCTABIIAET CUCTEMA
OMOJIOTHMYECKUX  3HAHMW, TONYYEHHBIX TMpPU HM3YyYEHUH  OOydaroIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ieJIOB OMOJOTHMH HAa YPOBHE OCHOBHOTO
obmiero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHHS MOJy4YalOT pa3BUTHE. Tak,
pacmMpeHsl M yriyOJieHbl OHOJIOTMYECKHE 3HaHMs O PAacTEHUsSX, JKUBOTHBIX,
rpubax, OakTepHsix, OpraHu3Me 4YeJoBeKa, OOIIUX 3aKOHOMEPHOCTSIX KU3HH,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYCHHBIMA OOYYAIOIIUMHUCA TPU H3YYCHHUU
bu3uKY, XUMHH, Teorpaduu 1 MaTEMATUKH.

Crtpyktypa mporpamMmbl 1o ydeOHoMy mnpeamery "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIH W 3BOJIOLMOHHBIA TOAXOAbl K HW3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JJIS1 AKUBBIX
CUCTEM Pa3HOI0 YPOBHS OpPraHU3alliH, SBOJIIOLIMM OPraHUYECKOr0 MUpa Ha 3emiie,
COXpaHEeHUs OMOJIOTMYECKOTo pa3HooOpa3us miaHeTsl. Tak, B 10 kinacce nzyuarorcs
OCHOBBI MOJICKYJIIPHOM H KJIETOYHOW OHOJIOTHH, SMOPHOJOTUA W OHOJOTUU
pa3BUTHUS, TEHETUKU U CEJICKIUU, OMOTEXHOJOTMH M CHHTETHUYECKON OHOJIOrud,
aKTyaJU3UpYIOTCS 3HAHMSI OOYYaroIIMXCsl MO OOTaHWKE, 300JI0TMM, aHATOMUH,
(bU3M0JIOTHHY YeIOBEKa.

VYueOnbiii mnpeamer «buonorus»  mpu3zBaH  00ecleYUTh  OCBOEHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJIEH, MPUHIIUIIOB U TIPABHII,
JeKalMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUpA, 3HAHUH O
CTPOEHMM, MHOTOOOpa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJISALHUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHIKEHMSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aCleKTax OMOJIOTUYEeCKUX 3HaHuM. Jljis
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOrMH Hapsagy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MATEpUaNa B COAEPKAHUHU IPOTPaMMBbI
10 OMOJIOTMH MPESYCMOTPEHO 3HAKOMCTBO C MCTOPHUEIN CTAaHOBJIEHUS U Pa3BUTHSA
TOM WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIaJI0M OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pellIEHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Lenb n3yuenus yueOnoro npeamera «buonorusp» Ha yriyOaéHHOM YpOBHE —
OBJIaJiIcHUE  OOy4YaloIUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi >KMBBIX CHCTEM pa3HOIO paHra MW MpPUOOpETEeHHE YMEHMH
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU MHTEpEca K OMpeAeTEHHON obnacTu



npo(hecCHOHANBPHOM AESITENbHOCTH, CBSI3aHHOW C OuosorMel, Wi K BBIOODPY
y4eOHOT0 3aBeACHUS JIJIsl TPOJAOJIKEHUS OUOJIOTUUECKOTO 00pa30BaHMUs.

JocTikeHue uenu UM3ydeHus yuyeOHoro mnpenmera «buonorus» Ha
yryOIE€HHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISAYIONINX 3a/]1a4:

OCBOCHHE OOYYAIOIMUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOCHHHM, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MOMYJISALHUsS, BUJ, OUOTE0IIeHO3, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIIX
Y COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH,

O3HAaKOMJIEHHE OOy4YaromMxcsi ¢ METOAaMH TO3HaHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATENIbCKUMU  METOJIaMU  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKIIHH,
OMOTEXHOJIOTMM W CHUHTETUYECKONW OWMOJOTHH, TAJICOHTOJIOTHH, OSKOJOTHN);
METO/IAMH CaMOCTOSITEJIbHOTO TIPOBEJICHUSI OWOJIOTMYECKUX MCCIEOBAaHUN B
Jaboparopud U B mOpupose (HaOIOJAEHHE, W3MEpPEHHE, OSKCIIEPHUMEHT,
MOJICTUPOBAaHUE);

OBJIaJicHUEe OOYyYaIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO  HAaXOJUTh,
aHAJIM3UPOBATh W HCIOJIb30BaTh OHOJOTHYECKYI0 HH(GOPMALMIO; MOJB30BaTHCS
OMOJIOTUYECKONM TEPMUHOJOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAJIbHO-3KOHOMUYECKMMH U  SKOJOTUYECKUMHU
npobiieMaMy 4YeJOBEUECTBA; OLIEHUBATH IOCJIEICTBUS CBOCH JAESITENBHOCTH IIO
OTHOILIICHUIO K OKpYXalollel NpupogHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npodUIaKTUKU WHQPEKIIMOHHBIX 3a00JI€BaHU, MpaBuia MOBEACHUS B MPUPOJIE U
obecrnieyeHns 0€30MaCHOCTH COOCTBEHHOM JKM3HENESITEIHHOCTH B UpE3BbIYAHBIX
CUTyallUsIX ~MPUPOJHOTO U TEXHOTCHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHBIC HAyYHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YYAIOIIMXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH B
pollecce 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHUSIMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMH, pEIIaeMbIMU €10 MpoOiieMamMHu, METOAOJOTHuen
OMOJIOTMYECKOT0 UCCIEA0BAHUSA, IPOBEACHHS SKCIIEPUMEHTAIIBHBIX UCCIEA0BAHUM,
perieHusi OMOJIOTMYECKUX 3a71ad, MOJCIUPOBAHUS OMOJIOTUYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAaHUE Yy 00YYaIOIUXCSl IIEHHOCTHOIO OTHOILIEHHUS K JKUBOW MPUPOJE B
IIEJIOM M K OTJICTILHBIM €€ 00BhEKTaM U SBICHUSAM; (HOPMHUPOBAHUE DKOJIOTHUECKOM,
T€HETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYphI MOBEICHHS B PUPO/IS; HHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOIOTIOIH30BaAHUHU (COOTIOACHUE ITPaBUII OBEACHUS B IPUPOJIE, OXPAHBI BUJIOB,
sKOocucTeM, Omocdeprl), COXpaHEHHWH COOCTBEHHOTO 3JI0POBBbSI M 370POBBSA



OKpyXarommx Joaed (cobmoaeHus Mep NpOoPHIAKTHKA — 3a00JI€BaHMIA,
obOecrieueHrne OE30MAaCHOCTH >KU3HEACSTENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOIEHHOIO0  XapakTepa) Ha OCHOBE HCIIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHHI B MOBCEAHEBHON KU3HU;

CO3JaHHE  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIMIMMHCS
VHIUBUIYyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocyenyonemMy npo(ecCHOHaTIbHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHM C
UHIMBHUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA U3y4eHHE OMOJOTHUH HA YTiayOJIeHHOM
ypOBHE cpeaHero obero oopasoBanus, cocrtabiser 102 gaca:

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYULIECTBJISIETCA C YYETOM CHEeUu(UKU ero colepKaHus W HAMpaBIEHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHsA B OpraHU3alUsAX CPEIHEro
po(eCCHOHATLHOTO U BHICIIIETO 00Opa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyriayOJIEHHOM YpOBHE
SBJIIETCSI TIPOBEJICHHUE JTA0OpPATOPHBIX M MpakTudyeckux padot. Takxke ydactue
00y4Jaroumxcsi B BBIMOJHEHUN MPOEKTHBIX U y4eOHO-HCCIEA0BATEIbCKUX pPadoT,
TEMaTHKa KOTOPBIX OMPEACIIAETCS YUUTEIEM Ha OCHOBE HUMEIOIINXCSI MaTePHAIIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

CopnepkaHrue NpOrpaMMbl, BBIIEJIEHHOE KYPCUBOM, HE BXOIHUT B NPOBEPKY
rocyiapcTBeHHoM utoropoi arrectamuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas OuoyIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM W HU3ydyaeMble  HMH  MPOOJIEMBI.
dyHaaMEHTalbHbIEC, NPUKIAIHBIE M TMOHCKOBBIE HAy4YHbIE HCCIICIOBAHUS B
OHOJIOTHUH.

3HadeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
IIPAKTUYECKOM JIESATEIbHOCTH YEJIOBEKA: MEIWIMHE, CEJIIbCKOM XO35MCTBE,
IIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJBI.

JdeMoHcTpauuu

[ToptpeTtsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V.
['apsen, I'. Mennens, B. U. Bepnaackuii, . I1. I1asnos, 1. 1. Meunukos, H. .
Bagsunos, H. B. TumodeeB-Pecorckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cucTteMbl Kak mpenMer u3ydeHus: Ouosnoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTb,
CJIOKHOCTb M YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(Ouoreonienotuueckuii), Omochepusiid. Ilporeccel, mpoucxopsmue B KUBBIX
cucreMax. OCHOBHbIE MpHU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBaHUSA
Marepun. Hayku, n3yyaromme >KMBbIE€ CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3aluu.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon n
He3aBUCUMOM mnepeMeHHou. IlmanupoBanme skcnepumenta. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOITYYEHHBIX
pe3yinbTaToB. [IpyUuMHBI UWCKaXk€HUsT pPeE3yJIbTAaTOB JKcrepuMeHTta. llonartue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmuipt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpPraHU3ALMHN KUBOU
npupoas», «CTpoeHHE MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeYecKoro opranusmay, «buoreonenos», «buocdepay, «Metombl
W3YUYEHHUS )KUBOM TIPUPOIBD».

O6opynoBanue: 1abopaTopHOE 000PYIOBaHKE 1Tl TPOBEACHUS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAS eIWHUIA KUBoro. Mcropus
otkpbITHs Ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHS,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(GepeHInaTbHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBII MUKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOTIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IlpakTnueckass padora «V3ydeHue METOAOB KJIETOYHOM OHMOJOTUH
(xpomartorpadus, anekrpodopes, auddepeHmansHoe IeHTPUYrupoBaHuUe,
[ILIP)».

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boga u e€ poJib Kak pacTBOPUTEIIS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHUHU KIIETKH,
TerIoperysiuud. MuHepanbHble BEIeCTBA KIETKH, UX Ouosioruueckas pojb. Poib
KAaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTuAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss OenkoB.
buonornueckue Gpynkuuu 6enkoB. Ilpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbIL.
OO0mmii TIaH CTPOeHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKINU YTII€BOJOB.

Jlununel. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MOJYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunpl. [lpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouosorndeckue ¢pynkmuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
Kietke. /[pyeue nykneosuompugocghamol (HT®D). CexenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJyiorusi: OMOXUMUYECKHE U OMOo(HU3NYecKre MCCIeTOBAHMS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpertsr: JI. [lommnr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, O©.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnipeaeneHne XuMHUECKUX dJIEMEHTOB B HEXKMBOW TPUPOJIEY,
«Pacrnipenenenue XuMU4ECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuubr n cxembl: «llepuogmdeckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb, «CTpoeHuE MOJEKYI
yrieBooB», «CTpoeHre MOJIeKyn JIUNuAoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenne Monexybsl ATOy.

ObopynoBaHue: XMMHYECKasi IOCy1a M 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYeCTBEHHBIX
peaKkuuii».

JlaGopaTopHasi pabdora «lccnenoBanue HyKJIEMHOBBIX KACIIOT, BbIIEJIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenue u QyHKUIMHU KJICTKH

Tumbl KIETOK: JyKapuoTHYecKas M Mpokapuotuyeckas. CTpykTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KJIECTKH.



CtpoeHre mpoKapruoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOILIEHO32aX.

Crpoenuie 1 GyHKIMOHUPOBAHUE SyKapUOTHUECKOM KileTkH. [1na3zmMaruueckas
MeMmOpaHa (rutazmaniemma). CTpyKTypa IUia3MaTHdecKkod mMemOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: nmaccuBHbIN (quddy3usi, obnerd€Hnas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIA AKTHUBHBIA TPAHCIOPT).
[TonynponuitaemocTs MeMOpaHbl. PaboTa HaTpuii-KkaaueBoro Hacoca. DHAOIMUTO3:
MUHOLUTO3, (aromuTo3. Dk3ouuTo3. Knerounas crenka. CTpykrypa U QyHKIUU
KJICTOYHOM CTEHKH pacTeHUM, rpruOoB.

[uromna3zma. [{urozomns. [utockener. JIBuxkenue nuromniazmMbl. OpraHou bl
kieTku. OiHOMeMOpaHHbIe OPraHOUABI KJIETKH: 3HomIa3Matndeckas cetb (JI1C),
anmapat [ onblKu, JIM30COMBI, HMX CTpoeHHME U (QYHKUUU. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHouJ0B KieTKu. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysipHBIN) SHIOTIA3MATHICCKUN PETUKYITYM.
CekperopHas ¢ynkuus annapara ['onabmxu. Moougukayusa benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pactutenbHbIX KieToK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJABl  KIJIETKH:  MUTOXOHAPUM,  ILJIACTUJIBIL.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumobuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MUTOXOHApPUM W 1uiacTuia. IlepBuuHbIe,
BTOPHUYHBIE U CIJIOKHBIE IIACTUBI (DOTOCUHTE3UPYIOMIUX 3YKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JISMKOMIIACTHI BBICIIUX PACTCHHM.

HememOpannbie opranouasl kietku CtpoeHrne W GyHKIUA HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombr. IIpomesxcymounvie Qunramernmul.
MukpodunamMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KJICTKH.
AxmuHosble KOMNOHeHmMbl HeMbluleynblx Kiemox. MukpoTpyoouku. Kierounbii
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U pPeCHUYEK. MUKpOTpyOOUuKH
nuTorasMel. LleHtpuons. benku, accoyuuposanmvle ¢ MUKpODUIAMEHMAMU U
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpoMocoM B uHTepha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Ku 6 mumosze. Aoepnulil
MPAaHcnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmupt 1 cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHIPUMN, «Aapoy», «CTpoeHne NPOKAPUOTUUECKON KIECTKIY.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

JlabopatopHass padora «l3yueHue CTpPOEHHMSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «l3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTHyeckas padora «3ydyeHne ABMKEHUS UTOILIIA3MbI B PACTUTENBHBIX
KJIETKAX).

Tema 6. O0OMeH BellecTB U MpeBpPallleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOMHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecriedeHne kieTku: mnpespameHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaKkiuil OT pa3INYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nUCMeHmbl U NUSMEeHmMbl PeakyuonHo20 yenmpa. Poab XJI0pomiIacToB B mpoiiecce
¢dorocunTesa. CretoBas u TeMHOBast (aszpl. Pomoovixanue, Ci.,, Cy. u CAM-munuvl
gdomocunmesa. IlpoaykTUBHOCTB (hoTOCHUHTE3a. BiusHue pa3inuHbix (akKTOpOB Ha
CKOpoCTh (hoTocHHTE3a. 3HaYeHHEe (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuUTpuuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepru. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buaesl Oposkenus. I[IponykTbl OpokeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHHU3MBI. Orarbl YHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOIHOE PACHIEIUIEHUE TITHOKO3bI.

buonornyeckoe okuUcieHne, Wi KIETOYHOe JAbixaHue. Poab MUTOXOHApUHN B
npoiieccax ouosoruyeckoro okucienus. [uknmnueckue peakiuu. OKUCTUTENBHOE
dbochopunupoBanue. Iuepaus memobparnro2o epaouenma npomonos. Cunmesz ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyriecTBa a’poOHOTO TyTH OOMEHA
BEIIECTB Mepe aHadpoOHbIM. D (HEKTUBHOCTH YIHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn

[Toptpetsrl: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I[1. Mutuemn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@OTOCUHTE3», «DHEPreTudecKuil oomen», «bruocunres
oenka», «Ctpoenune pepMeHTa», « XeMOCHUHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHME JISI MPUTOTOBICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTaaasbl)y.

JlaGopaTtopnas pa6ora «M3ydyeHne (HEepPMEHTATUBHOTO pPAaCILCIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus U peajusanus e€ B KIeTKe

Peakunn marpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTudecKkui
KOI, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIILMHU: KOMILJIEMEHTAPHOCTh, AHTUIIAPAILIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrtese Oenka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IIPOKApUOT U 3YKapHOT. Peryisinus akTUBHOCTM T€HOB Yy NpOKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
nporueccoB B kieTke. Knetounslii romeocras.

Bupycer — HekneTounsie HOpMBbI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycuble 3a0051eBanus yenoBeka, ;kuBoTHbIX, pactenuit. CIIN/, COVID-19,
COIMAJIbHbIEC U MEIUIIMHCKHUE MPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konbuos, /. . IBanOBCKUI.

Tabmuubr u cxemsl: «buocunres Genkay, «l eHeTnueckuii kKoa», «Bupyce,
«bakTepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoiasl u perymauus. Wutepdaza um muros.
Oco0OeHHOCTH TMpOIIecCCOB, MpPOTEKAOMMX B UHTepdase. I[loaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN),  CUHTETUYECKHMH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJIIEIbHOCTD.
Mexanusm pernukanun JTHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TeromMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIll. JIUTJIOWAHBIA W
rarionHblii  HaOopel XxpoMocoM. ['omonoruuynsie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenue kietku — Muto3. CTaguyu MUTO3a U MPOUCXOSIINE B HUX MPOLECCHI.
Tunel Muto3a. Kapnoknnes u UToOKkuHE3. bruonornyeckoe 3HayeHUE MUTO3A.

Perynsiuus MUTOTHYECKOrO LUKIA KIETKH. [IporpamMmmupyemasi KieTO4YHas
rubesb — anomnTo3.

Knerounoe saapo, xpomocombl, (yHKIHOHaIbHAasi T€HOMHKA. Mexanusmol
npoaughepayuu, ouggepenyuposku, cmaperus u eubenu kiemokx. «llugposas
KllemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdeMoHcTpauuu

Tabmuubl u cxembl: «KU3HEHHBIM WK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Permukanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOpEILIKa JIyKay.

JlaGopaTopnass  pabora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOIIpenapaTaxy.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OCco0OEHHOCTHU CTPOEHUS U )KU3HEAECATEIHLHOCTH OJTHOKIIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUHBIE TPUObI, OAHOKJIETOYHBIE BOAOPOCIHU, APYTUe
npoTUCThI. KolOHHAIbHBIE OPraHU3MBI.



B3anmocBA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Txanu pactrenuid. TUIBI paCTUTENBHBIX TKaHEN: 00pa3oBaTeIbHAsL, TOKPOBHAS,
IPOBOJIAIIASL, OCHOBHasi, MexaHudeckas. OCOOEHHOCTH CTpOEHMs, (YHKUUNA U
pPACIIOJIOKEHUS TKAaHEW B OpraHax paCTCHUN.

TkKaHM XKUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENIbHAsA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIONOKEHUS TKAaHEN B OPraHax KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTHBHBIE OpraHbl pacTeHuil. Opransl H
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KMBOTHBIX. Hapy>xHbIi 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI
COECIMHEHUS KOCTEMU.

JIBr>keHuMe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHUYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX pPaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanue opranu3mos. [lornomenne Boabl, yriIeKUCIOro ra3a i MUHEPaJIbHbBIX
BelleCTB  pacTeHussMu.  [Ilutanme  KuBOTHBIX.  BHyTrpumosoctHoe u
BHYTPHMKJIETOYHOE MNHILeBapeHue. I[lnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenesbl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. [{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi NOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. JIpixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX [103BOHOYHBIX JKUBOTHBIX.
JpIxarenpHass cUCTEMA YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y KHUBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpauieHusi. IBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisamnus.

Brinenenne y oprann3MoB. Belnenenune y pacteHuid. Beiaenenue y )kUBOTHBIX.
CokpatutensHple Bakyonu. Opranbel BblaeneHusd. DuibTpanus, CceKpenus u
oOpaTHOe BcachlBaHHE KaK MEXaHU3Mbl pabOThl OpraHoB BbljeneHUs. CBs3b
MOJIOCTH Te€Ja C KPOBEHOCHOMW M BBIACIUTEIBHOM CHCTEMaMH. BblaeneHue y



MMO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louku. Ctpoenne u (pyHKITMOHHMPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M IUCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOYHBIX pacTeHui. KyTukyna.
CpencTBa NacCUBHOM U XUMUYECKOM 3alUThl. OUTOHITUBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M KX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cuctema yenoBeka. KieTtounslii u
I'YMOpaJbHbIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHTET. Teopusi KiIoHaIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmmux, ©. M.
bepuet, C. Tonerara). BocnnasiutesbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B PA3BUTUU CHUCTEMHBIX 3a00JICBaHUM.

Pazgpaxumocts u perymsuusa y  OpraHu3moB. Pasznpaxummocts y
OJHOKJIETOYHBIX OPraHu3MoOB. Takcucel. Pa3npaxuMocCTb U peryJsiiys y pacCTEHHI.
PocroBble BelllecTBa U X 3HAUYECHUE.

HepBHas cucrema um pedrnektopHas perynsmus y KUBOTHBIX. HepBHas
cuctema M e€ OTJieibl. DBOJIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOU CHUCTEMBI Y
KUBOTHBIX. OTIENBI TOJOBHOTO MO3ra TO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednekropHas ayra. besycinoBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleficTBUE TOPMOHOB. B3auMOCBs3b
HEPBHOMW M 3HJOKPUHHOI cucteM. [ unoranamo-runodusapHas cucTema.

JdeMoHcTpanuu

[Toptper: U. 11. [TaBinos.

Tabmuubl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUYHbIE
Bojopociny, «baktepum», «lIpocreiimme», «OpraHbl IIBETKOBBIX PpPAaCTCHUIN,
«CuctemMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHE CTeOs»,
«CTpoeHue JNHUCTOBOM IUIACTUHKW», «TKaHW JKUBOTHBIX», «CKEJIET 4YeIOBEKA,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMAY,
«BprgenutenbHas cucteMa», «IHIOKPUHHAS cHUCTeMa», «CTpOEHHE MBIIIIbD,
«Ammynuter»,  «Kuimieunonosioctueie», «CxeMa  TUTaHUA  PACTECHUI,

«KpoBEeHOCHBIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpOEHUE THUIPBI»,
«Ctpoenue mnnaHapum», «BHyTpeHHee cTpoeHue n0xkAeBOro 4epBs», «HepBHas
cuctreMa peio», «HepBHas cucrema sarymkm», «HepBHas  cucrema
npecMmbikatomuxcs», «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKpONpenaparbl TKaHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOKUX, KUBBIE AK3EMIUISIPhl KOMHATHBIX PAacTEeHUM, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeIOBEKa,
o0opyI0BaHuE ISl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHU,
pacuieruieHus Kpaxmaiia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000pyI0BaHUE JIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKHX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUMN, MOJIEIU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KHBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel pacCTCHUI».

JlaGoparopHasi pabora «/3ydueHue TKaHEeH sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS».

Tema 10. Pa3mHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0Oecronoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIOPYJISLUA,
dbparmMeHTans, KJIOHHPOBAHUE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KIeTkH, Wau rametsl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnurosep. buomornuecknii cMbICi
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecto B KMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pa3Butue. ['amerorenes y uBOTHbBIX. [10J10BBIE KENE3bI.
OOpazoBaHue 1 pa3BUTHE MOJOBHIX KiIeTOK. Criepmarorenes u oorere3. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuyaibHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUs — HAayKa
0 Pa3BUTHH OPTaHU3MOB. Mopgoeenez — 00Ha u3 2na8HuIX NPodIEM IMOPUOIOSUL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craguu >MOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOseHuUs.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONIUX. 3apOJIbIINICBbIE JIMCTKU
(racTpyssinps). 3akjaaJKka OpraHOB U TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHUE 4YacTe pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO Kak pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha 3>MOpPUOHAIBHOE PA3BUTHE PA3IAYHBIX
(aKkTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pa3Butne xuBoTHBIX. [locTamMOpuoHanbHbli mepuoa. [Ipsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE MPSMOrO W HENPSIMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
peryJisliiy pocTa KUBOTHBIX U yenoBeka. CTaauu moCcTIMOPUOHAIBHOTO Pa3BUTHS



y JKMBOTHBIX U yenoBeka. [leprnoipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodutr um crnopodur. Meiio3 B
KU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue crop B mpolecce Meiosa. ['ameTorenes
y pacteHuil. OIIog0TBOPEHHE U PAa3BUTHE PACTUTEIBHBIX OPraHu3MOB. J[BOiHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTUE CEMEHHU.

MexaHu3MBbl PETYJISILIUM OHTOI'€HE3a Y PACTEHUIN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuubr u cxembl: «BereratuBHoe pazMHOxeHue», «Tumbl Oecrosioro
pa3sMHOXEHUs», «Pa3MHOXKEHHE XJIaMHIOMOHaAbD», «Pa3MHOKEHHE HBIJICHBD»,
«Pa3zmHoxeHue runpel», «Meito3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
AUIEKIIETKH U cnepMmaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HENpsAMOE pa3BuTue», «Pa3BuTMe Mamnckoro xyka», «Pa3zButhe capaHuny,
«Pa3zButne narymkw», «JIBOMHOE OIUIOAOTBOPEHME Y ILBETKOBBIX PACTEHHUWY,
«CTpoeHre ceMsiH OAHOJIOJIBHBIX U JIBYJOJIBHBIX PAcTeHHI», « KU3HEHHBIA UK
MOPCKOH KanycTbD, «JKU3HEHHBIN UK MXa», «KU3HEHHBIN LUKII IIAIIOPOTHUKAY,
«KHU3HEHHBIN IIUKJI COCHBIY.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEPMATO30MI0B, MOJIENb «LIMKI pa3BUTHS JIATYLIKI.

JlaGopaTopnas padora «/3yueHne CTpOEHHUsI MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPETApATAX ).

IIpakTnueckass padora «BpIBICHHME MNPU3HAKOB CXOJCTBA 3aPOIBIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopatopHass paGora «CrTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIMX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHMu3MoB

HcTopust cTaHOBICHUS U pa3BUTHsI TeHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETHKH.
Pa6oter H. K. Konsiora, H. U. Basunosa, A. H. benosepckoro, I'. [. Kapneuenxo,
1O. A. ®uwmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MMOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJJIeIbHBbIE TEHBbI, AJNbTEPHATUBHBIC INMPU3HAKH, TOMUHAHTHBIMI M PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPU/IBI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKHM.

JdeMoHcTpauuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbl CKPEIMBAHUS.

JlaGopaTopnasi pabGora «J/[po3oduna kKak OOBEKT TE€HETHYECKUX
HCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaens — 3aKOH
eauHooOpasusi TMOpUI0B MepBoro nokojexus. [IpaBuio nomuaupoBanus. Bropoi
3aKOH MeHens — 3aKOH paclleluieHus Npu3HakoB. LluTonorndeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUS. [ MOTE3a YUCTOTHI TAMET.

Ananuzupytouiee ckpemuBanue. [[poMexxyTOUHBIN XapaKTep HACJIeI0BaHUSI.
Pacuieryienre mpru3HakoB MPU HEMOJTHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenmBanue. TpeTtuit 3akoH MeHiens — 3aK0H He3aBUCHUMOTO
HacJIeI0BaHUs IPU3HAKOB. [{[uTOMOTHYECKre OCHOBBI AUTUOPUIHOTO CKPEIIIMBAHUS.

CueruienHoe HacneaoBanue npusHakoB. Pabotsl T. Moprana. CuemneHHoe
HACJICIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHHS MEXIy TeHaMH. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['enetnka nosia. XpOMOCOMHBIN MEXaHU3M OMNpPEAEICHHUs MoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEpPOraMeTHbIA I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue mpru3HakoB, CHENJIEHHBIX C MTOJIOM.

['enotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM ajuieau3M. B3auMojelcTBue HEaJICIbHBIX TI'€HOB.
Kommnnementapaocts. Onuctas. [Toamumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTUYECKUX  TPOIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITWH.
['eHeTHMYeCcKHe MeXaHU3MBI CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO35IUH — MHUKPOOHOM». ['€HeTHMYeCKHE acHeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpaens», «AHaIU3Upyollee CKpenuBaHue», «HemomHoe moMHUHUpPOBaHUEY,
«CreryieHHOE HacleIoBaHWe TPU3HAKOB Y npo30duibl»y, «l'eHeThka Tmoiay,
«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorunm mnruuby,
«MHO>XECTBEHHBIN alJICIN3M», « B3anMo1eiCTBHUE IT'€HOBY.

O6opynoBanue: MoJelb JUIsl  JIEMOHCTPAIlMM  3aKOHOB  €IMHOOOpa3us
ruOpUIOB TIEPBOTO TOKOJICHUS M pacHICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpallMM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA NPU3HAKOB, MOJECIb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnar.

IIpakTnyeckass padGora «l3ydyeHue pe3yapbTaTOB MOHOTMOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIBD).

IIpakTuueckass  paGora  «lM3ydeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(DUIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  GopmMupoBaHHHM (PeHOTHIIA.
M3mMeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buabl
VM3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHASI.

MoaudukanrmonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakunu mpusHaka. BapuanmoHHBIH
pan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KomOunaTtuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM MPOLECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIh KOMOMHATUBHON M3MEHUYMBOCTHU B CO3/IaHUU
IeHEeTHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyrainmonHass W3MEHYMBOCTh. BHabl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HUHAYUHUPOBAHHBIE MYyTalMU. SaepHble WU
HUToIIa3MaTuyeckue Myrauuu. CoMaTUYeCKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O MPOLECCA. 3aKOH TOMOJOTHYECKUX pPAIOB B
HacnencTBeHHo m3meHunBoctu (H.W. BaBunoB). BHesigepHass ©3MEHUMBOCTh U
HACJIEICTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008anHuu U U3MeHYUB0CMU PeHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHUIMO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubr w  cxembl: «Buapl wu3mMeHumBOCTHY, «MoaudukarmoHHas
U3MEHYUBOCTbBY, «KombOunaTtuBHas U3MEHYUBOCTD, «Mernosy,
«OmnoaoTBopeHuey, «I'eHernueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».

ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHHIA,
pucyHku (dotorpadum) )KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapHUALMOHHON KPUBOMY.



IIpakTuyeckas padora «Myrtanun y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuka 4YesioBeKka

Kapuotun yenoBeka. MexayHapoaHas nporpaMma MCCIEHOBaHUS Te€HOMaA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YEeJOBEKAa: IEHEATIOrMYECKU,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJISILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHUE TEHOTHIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacinenacTBeHHbIe 3a00JIeBaHUS YellOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3HH 4YenoBeKa. boyie3HW C HacleICTBEHHOM MPeapacroiokKEeHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a00seBaHU YenoBeKa. MeauKo-TeHeTHIeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKH. [[OHATHE «T€HETUYECKOro rpy3a». DTUYECKUE ACMEKThl UCCIIECIOBAaHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHUIO OKpYyKaroiie cpennl. [ eHeTnaeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JdeMoHcTpauuu

Tabmuubl u cxemsl: «Kapuotun yenoBeka», «MeTolbl U3yYEHUS] TE€HETUKHU
yenoBekay, «I'eHeTrnueckue 3a00JIeBaHMS YETTOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHO.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanys u cenekuusi. 3apoKJICHHUE CEIEKIUU U JOMECTUKALUN. Y YEHUE
H. W. BaBunoBa o lleHTpax MNPOUCXOXICHUS U MHOIroo0Opasusi KyJbTYPHBIX
pacteHuil. Posib cesekiuu B CO3/JaHuy COPTOB PACTEHUI U ITOPOJ )KUBOTHBIX. COpT,
opo/Jia, mTaMM. 3aKOH FOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOM M3MEHYMBOCTHU
H. W. BaBumnoBa, ero 3HaueHue Jjis CeIEKITMOHHON paOOTHI.

Metoasl cenekIMoHHOM paboThl. VCKycCTBEHHBIM OTOOp: MacCOBBIM H
VIH/IUBU1Y JIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HUctrwiTanne
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OICHKU
(deHoTHa TOTOMCTBA U OTOOP 0 TeHOTHUITy C momotkio aHanusza JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHYECKAA MyTareHe3 Kak HCTOYHUK MYTAIMH y KYJbTYPHBIX
dbopm opranm3moB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK 1151 momydeHust iCXOAHOTO MaTepurana s CeJICKIIUN.

[Tonyuenune MOJIUTIONUIOB. BryTtpuBungoBas ruOpuan3aIus.
bnu3kopoAcTBEHHOE — CKpelMBaHue, wWid  UHOpuAuHr.  HeponcrtBenHoe
CKpeluuBanue, win aytOopuauur. ['ereposuc um ero npuuuHbl. Hcnonab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausanms. [Ipeomonenne Oecruionus



MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CEJICKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1éHas
DEBONIOYU).

CoxpaHeHre U U3y4eHUE T€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUM U X
JTUKHUX pOAUYEH NIl CO3/IaHUS HOBBIX COPTOB M THOPUAOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yediax YIAVYUleHUs
CYyuecmeyowux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM Hucie C
NpUMEHEHUEM COBPEMEHHBIX MeMmO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoel u
NepCneKmuBHbIX MexHOI02UlI.

JdeMoHcTpanuu

[Toptpersr: H. M. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuubl U cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIECICTBEHHON W3MEHYMBOCTI,
«Metonpl cenexkmmmy, «OTnanéunas rudpuausans», «MyTrareHesy.

JlabopaTtopHasi paGora «/3ydyeHure copToB KyJbTYypHBIX PACTEHUN U MOPOJ]
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEJICKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Ikckypcusi «OCHOBHbIE METOJBl U JOCTHIKEHHS CEJIEKIMHM PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[TMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, B Jab0OpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HMCTOJB3yEeMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKkTepUCTHUKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOJTYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJenMe. Mukpoouosoruueckuii cunre3. OOBEKTbI MHUKPOOMOJIOTHUYECKHUX
texHosoruid. [Ipon3BoaCcTBO Oenka, aAMUHOKHUCIIOT M BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C 1IEJIbIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepXaliiX He BCTPEYaroIrecs: B IpUpoae OUOCUHTETUYECKUE MY TH.

Kierounasa unxkeHepusa. MeTonpl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU U
*KUBOTHBIX. KpmoOGanku. Comaruyeckas THOpUAM3AMS W COMATUYECKHMA
smOpuorere3. lcmonb30BaHWE TaruIOWJOB B CEJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE. PEeKOHCTpyKIus
AWIEKIICTOK U KJIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIIETOK.



Texnonoz2uu 0300posieHus, KyIbmusupo8aHus U MUKPOKIOHATLHO20 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYp.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUH. DKOJIOTUYECKUE
U 3TUYECKUE MPOOJIeMbl TCHHON MHKEHEPHH.

Meaunmnckue ouotexnonoruu. [locrrenomuas uudposas menunumua. [TLP-
JMarHocTuka. MeTa0oJIOMHBIA aHaW3, TEHOIEHTPUYECKUIN aHalu3 MpoTeoMa
4eJIOBEKa JUIA OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIoOnb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss uid  pa3pabOTKU
(byHIlaMEHTaJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/1aHUs KOMILUIEKCHBIX
TKaHEel COYeTaHHMEM TEXHOJIOTUH TpEXMEPHOro OHONMpHUHTHUHTA M ckaddonauHra
JUISL pELIEHUS 3a/1a4 EPCOHATM3UPOBAHHON MEIULIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbH0 00ecreyeHus: KOMOMHHPOBAHHOU
3amuThl OT Bo3Oyautenet OPBU, ycraHoBiieHHE MOJEKYJSIPHBIX MEXaHHU3MOB
¢ynkuonupoBanus PHK-comepkammx BuUpyCOB, BBI3BIBAIOIIUX OCO0O OMAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabnuup! u cxemsl: «/cnoap30BaHME MUKPOOPTraHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHKeHepHus», «I eHHass HHKEHEPUs».

JlabopaTtopHnasi padora «3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIIBIX IPOLYKTOBY.

JIKCKypeuss «buOTeXHONOruMss — BaKHEWINAs MPOU3BOIAUTEIBHAS CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHUOJIOTHH,
yeleHanpaesienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOrMYECKOT0 00pa30BaHUS, HAUYUE NPABOCO3HAHUS IKOJIOTUUECKON KYJIbTYPHI,
CnoCcoOHOCMU cmasums NENA U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI TI0 OMOJIOTUN JOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
TPaAULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HCTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMuU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBaKEHHS K 3aKOHY U IMPABOIOPSIKY, YEJTOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPAAULIMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUposie U
OKpYXarollen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTrOo mipeamera «buomorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYaroIIMXcsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIbITa U OTBITA JICATEIILHOCTH B TPOIECCE peaiM3allii OCHOBHBIX HamNpaBICHUN
BOCIIUTATEILHOU JESITEIHLHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAIOIIETOCs! KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOW TBOPUYECKOU IEATEIHHOCTH NP CO3TAHUH YUEOHBIX
IPOEKTOB, PEIICHWH YyYEeOHBIX U T[O3HABATEIbHBIX 3aJad, BBINOJIHEHUU
OMOJIOTHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLMAJIbHBIM IOJIOKECHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEJIbHBIX M HCCJIEAOBATENBLCKUX 3a7a4y, YBAXKHUTEIbHOIO
OTHOIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBaXKEHMS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepen Poaunou, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KYJBTYpYy, IPOLUIOE M HACTOSIIEE
MHOTOHAllMOHaJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IMIPUPOJHOMY HACJIEAUIO U MaMSATHUKAM ITPUPOJIBI,
NOCTHXeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYECHHs OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIarONmoJy4Yns:

MOHUMAaHUE U pean3alus 310pOBOro 1 6€30macHoro oopasa ku3Hu (310poBOe
NUTaHKE, COOJIIO/IEHUE TUTHEHUYECKUX MPABUJI U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTAbIXa, peEryjasipHas (Qu3uyeckass aKTUBHOCTb), OEpexKHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOLIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH NpaBUJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€3011acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS1);

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY101t00ue;

FOTOBHOCTh K AKTUBHOM JEATEJIBHOCTH TEXHOJOTHMYECKOW W COLHUAIBHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

MHTEpEC K pa3iuyHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pealr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKEHNUN BCEHN KU3HM;

7) 3K0JIOTHYECKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH LIeNIECO00pa3HOe OTHOLICHHE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAHUS;

MOBBIIICEHUE YPOBHS 3KOJOTMYECKOM KyJNbTYphbl: MPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX ITOCIHEACTBUNA IS
OKPYXaroUen Cpebl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM W MyTed HX
pELICHMS;

CIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE IPU U3YyUEHUN OUOTIOTUHU 3HAHUS
U yMEHUS TpU  pEHIeHuH  TOpolsieM, CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOAEHME  TpaBUJ  NOBEACHUS B  MPUPOJE,
HaIIpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphl);

AKTUBHOE HEMPHUSITHUE TEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOIIEH TPUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATH HEOIArONPUSITHBIE HKOJIOTMYECKUE TOCIEACTBUSA
PEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIIbHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JIESTEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(pUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHUsS. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpodiieM
COXpPaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrie4eHNs: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBA, OMCKA MyTeH BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIEeM U
ofOecrieueHHsT  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBIIICHUS] OOIIeH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, GopMupyemoi
IIPU U3Y4EHUH OUOJIOTUHY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHMS JJIs aHaju3a u
OOBSICHEHUS ABJICHUN OKPYXKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHI,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAy4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIYYEHMs] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS Ui
peleHust npo6JieM B pealbHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHME LIEHHOCTH HAyYHOU JEATEIIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIBbHOCTh HHINBUIYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI MO OMOJOTMM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKIIIOUAIOT: 3HA4YUMbIe i1  (QOPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAOUTUXCS
MEXIUCIUTUTMHAPHBIC (MEXIPEAMETHbIE) O0IeHaAyYHbIe TOHSITHS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
WCITOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTeMa, HayYHBbIH (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIOBaHKE, HAOIIOACHUE, U3MEPEHNUE, SKCIIEPUMEHT U JAPYTHE); YHUBEPCATHHBIC
ydeOHble JelcTBUS (MO3HABaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
oOecneunBaromue GopmMupoBaHue (PyHKIHOHAIBHON ITPaMOTHOCTU U COLUAIBHON
KOMIIETCHIIMM ~ OOYYAIOIINXCS;, CIOCOOHOCTh  OOYYalOUIUXCS  HCIOJIh30BaTh
OCBOCHHBIC MEKIMCIUTIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON U COIIMATILHOMN ITPAKTUKE.

B pesynbraTe nzydenus OMOJI0THN HA YPOBHE CPETHETO 00IIero 00pa3oBaHus
y oOyugatomerocs OyayT chOpMHpPOBAaHBI TO3HABATEILHBIE YHUBEPCAIbHBIC
yueOHbIe JIeHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC Y4YeOHbBIE ICHCTBUS,
PETYJISATUBHBIC YHUBEPCATbHBIE YICOHbIE IEHCTBHUS, COBMECTHAS ACSITEILHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS IMPOTPAMMBI CPETHETO OOIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnaneHue YHHUBepPCAJIbHBIMH y4eOHBIMU MO3HABATEJILHbIMHU
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHHUHM 3HAHWK TPUEMBI JIOTHUYECKOTO MBINIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICI
OMOIOTHYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATUSIMH );

OTIpENIETIATh I JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHTD PE3YNIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh OMOIOTHYECKHUE TTOHITUS JUII OOBICHEHHUs (DaKTOB U SIBJICHHIA
YKUBOW IIPUPO/IBIL;

CTPOUTH JIOTHYECKUE pPACCYXKIEHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

MPUMEHSATH CXEMHO-MOJICIIbHBIE CPEICTBA IS TIPECTABICHUS CYIIICCTBEHHBIX
CBS3€ M OTHOIICHUA B U3YYaEMBIX OHMOJOTUYECKUX OOBEKTAaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B PAa3IUYHBIX HWH(POPMAITMOHHBIX
WUCTOYHHKAX;



pa3palaTeIBaTh IUIaH PEIICHUs MPOOJIEMbl C YUETOM aHaIN3a HMMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIICACTBUN JEATENBHOCTH;

KOOPAMHUPOBATH U BBINOJIHATH Pa0OTY B YCIOBUSIX PEAILHOT0, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY ITIOMCKY METOJIOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB ITO3HAHNUS;

UCIIOJIB30BaTh pPa3JIMYHBIE BUJIBl JACATEIBHOCTH 10 IOJYYEHHUIO HOBOTO
3HAHUS, €r0 HHTEpHpeTanuu, MNpeoOpa3oBaHUID U NPUMEHEHHIO B YUYEOHBIX
CUTYallUsX, B TOM YUCJIE MIPH CO3JaHUH YUEOHBIX U COLUATbHBIX IPOCKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMH U METOAMM;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apIyYMEHTHI U1 JOKa3aTEIbCTBA CBOUX
YTBEPKICHHM, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PCEIICHMsS 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBJISITh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO W MPAKTHYECKYIO OOJACTH
KU3HENEATEIBHOCTH;

YMETb HHTErPUPOBATh 3HAHUSA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUI'aTh HOBBIC WJEH, MpeyiaraTb OPUTMHAIBHBIE MOAXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOINYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IOIMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B VHTepHeTe), aHanM3upoBaTh
MH(POPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHUS, KpUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope Oumosiorrmueckoil nHpoOpMaIuy, HEOOXOTUMOM JIJIsi BBIMIOJHEHUST yUeOHBIX
3ajad4;

npuUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpaduKy, TUarpaMMbl, TAOTUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uH(pOpManuend: TNPUMEHATh XUMHUYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (hOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISTHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAacClO3HABaHMS M 3AlIUTBl  MH(POpPMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY J€HCTBUSIMU:

1) oOmenme:

OCYULIECTBJISITh KOMMYHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOTe WM TUCKYCCHM MO CYIIECTBY OOCYXJ1aeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
Jajiora Wil TUCKYCCUH);

pacno3HaBaTh HEBepOaJbHbIE CPEJCTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYallUH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IU4YHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JOJeH, MPOSBISATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
OPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUHU YUeOHOM 3a1a4u;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
UHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WJIeHA KOJUIEKTUBA;

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BHIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacmnpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHHUBATh KaYECTBO CBOETO BKJIAJa U KaXKAOT0 YYaCTHHKA KOMAH bl B OOIIHIA
pEe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjiaraTb HOBBIE TPOCKTHI, OIEHWUBATh HIEH C TMO3WIMU HOBU3HHI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAaIIUsX, IPOSIBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

OBgi1ajieHHe YHHUBEPCAJBLHBIMHU PEryJsiTHBHBIMH 1€ CTBUSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OMOJOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pEIIeHNS B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUHN IIEJEBbIE W CMBICIOBBIC
YCTaHOBKHM B CBOWX JCWCTBHSIX M TMOCTYMKaX MO OTHOILIECHUIO K KHUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 37JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh MMO3HABATEIbHYIO AESTENbHOCTb, BBISIBIATDH
po0JIeMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIHHON
JESITEIIbHOCTH U KU3HEHHBIX CHUTYaIUsX;

CaMOCTOSITEIIbHO COCTABIISITh IIJIaH PEIICHUS MTPOOIEMBI C YIETOM UMEIOIITIXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHmpsTh paMKH y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

JieNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HBIX O00JacTAX 3HAHWH, MOCTOSHHO TOBBIIIATH CBOH 00pa30BaTEIbHBIA |
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsSIM, BHOCHTh KOPPEKTHBBI B ICSATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJaJeTh HAaBBIKAMH  TO3HABATENBHONW  pediiekcuu  Kak  OCO3HAHUSA
COBEpIIaeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, MX pPE3yJbTaTOB W
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PELICHUS;

yMETh OIIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHIKCHHUIO;

NPUHUMATh MOTHMBBI WM apTyMEHTHl JPYTHX TpU aHAIW3€ pEe3yIbTaToB
JeSITEIbHOCTH;



3) npuHsiTHe ce0s U APYTHUX:
OPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;
OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJbTaTOB
NESITEIbHOCTH;
IpU3HABaTh CBOE MIPABO U NPABO APYTUX HA OIIUOKHU;
pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeIoBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeamera
«buonorusiy Ha yrayOJaEHHOM ypOBHE OPUEHTHUPOBAHBI Ha oOOecleueHue
npodunabHOro  o0y4yeHuss  oOywaromuxcs  Ouosorud. OHM  BKIIIOYAIOT:
cneruuyecKkue sl OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIIPETAllMU U MpeoOpa30BaHUIO 3HAHUM, BUABI JESITEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUWM M MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuUTyauusx. lIpenmeTHble pe3ynabTaThl MPEICTABICHBI IO
rojam U3y4eHHs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buosnorus» B 10
Kjacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOJABI M  PEHICHWH MPOOJEM  PAIMOHAIBLHOTO
IPUPOIOTIOIB30BAHUS, O BKJIa/J€ POCCUICKUX U 3apyOEKHBIX YUYEHBIX B Pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINE OWOJOTHYECKHE TEPMUHBI W TIOHATHS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTHYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HacnencrBeHHocth T. Moprana), yuenus (H. M. BaBunoBa — o neHrtpax
MHOT000pa3us ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHUH ), 3aKOHBI (€IUHOOOpa3us
IIOTOMKOB II€PBOrO IOKOJICHHSI, PACUICIUIEHUS, YUCTOTHI TAMET, HE3aBHCUMOIO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PAIOB B  HACJIEACTBCHHOM
n3menunBoctu H. V. BaBuioBa), mpuHIMUIIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAMH HAy4YHOTO IO3HAHUS, HCIOJb3YEeMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE ITPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHoB pACTEHUM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEIEATECIbHOCTH,



IPOTEKAIOIIMX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOreHE3a),
B3aMMOJICHCTBUSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIMAMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHeW M UX (QYHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMU, MEXIy CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY >TarnaMu
oOMeHa BEIIECTB, 3TallaMU KJIIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAIILHOTO Pa3BUTHS, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbaxkTopamMu cpebl 0OUTaHUS;

yYMEHUE BBISBIATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a4H, BBISBIISATH IPUUNHHO-CIIEACTBEHHBIE
CBSI3M MEXKy UCCIEyeMbIMU OMOJIOTHUYECKIUMHU MPOLIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIyY€HHBIX PE3yJIbTaTOB;

yMEHUE BBINOJHATH Ja0OpaTOpPHBIE M MpPAaKTHUYECKHe paboThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GOpMyIHpys Ielb HCCIeIOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yJIbTaThl U AENIaTh BHIBOJBL;

yYMEHHUE Y4acTBOBAaTh B Y4eOHO-HCCIIEOBATENLCKOM padoTe mo OMOJIOrHH,
SKOJIOTUM M MEIHIIMHE, TPOBOJMMON Ha 0a3e IMIKOJbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEJICTABIATh  MOJYYEHHBIE  PEe3yJNbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIIUSX;

YMEHHE OIICHMBATh AITHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o01acTé OMOJIOTUU U METUITUHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTIOI0TBOPEHUE,
HanpaBJIeHHOE U3MEHEHHE T€HOMA U CO3/IaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYILECTBISTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
JESITEIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SHCTBA, MUIIEBON MPOMBIIICHHOCTH, YIIyOIsATh MO3HABATEIbHBIN
MHTEpEeC, HaNpaBJIEHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLICH Npodeccun u
IPOJOJDKEHHE OHOJIOTMYECKOro OO0pa3oBaHMS B  OpPraHM3ALUAX  CPEIHETO
po(eCCHOHATILHOTO U BHICIIETO 00Opa30BaHUS.



[IpenmeTHbIie pe3yabTaThl OCBOeHUSI yueOHoro mpeameta «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOMH
KapTHUHBl MHpa, B TMO3HAHMM 3aKOHOB IPHUPOJABI U PELIEHUH 3KOJOTMYECKUX
npoOJieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAILHOIO
IPUPOIOTIOIB30BaHUS, U B (HOPMHUPOBAHUH LIEHHOCTHOTO OTHOLICHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJIe POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHME BJAJETh CHUCTEMOW OMOIOIMYECKHX 3HAHMW, KOTOpas BKIOYAeT
onpezeNieHusT W TMOHHUMAaHHME CYIHOCTH OCHOBOIMOJAralmux OHOJOTHYECKUX
TEPMHHOB U TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHMOIOTHUYECKUE TEOPHUU
(oBomrorinoHHas Teopus Y. JlapBuHa, CUHTETHYECKAs! TEOPHsI SBOJIIOLUM), YUECHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHUAx sBoitonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (reHeTrueckoro paHoBecust Jx. Xapau u B. BaiinGepra,
3aponpimieBoro cxonctea K. M. bspa), npaBuna (mMunumyma 1O. Jlubuxa,
JKOJIOTMYECKON NHpaMHIbl 3HEpPruu), runoressl (runoresa «vupa PHK» V.
['unGepra);

YMEHHME  BJaJ€Th  OCHOBHBIMH  METOAAMHM  HAy4yHOro  IO3HAaHMS,
UCIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB U HKOCHCTEM
(ommcanue, M3MepeHue, HAONIOJACHHUE, SKCICPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKHM aHTPOIIOI'€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHHME BBIIEIATh CYLIECTBEHHbIE IIPU3HAKU: BHJIOB, OHOIEOLIEHO30B,
IKOCUCTEM M Ouocdepsl, CTAOMIU3UPYIOLIEro, IBMKYLIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOPA, AJIIONATPUUECKOTO U CUMIIATPUIECKOTO BUI000pa30BaHus,
BIMSIHUSL ~ JABIDKYIIMX ~ CHJI  OBOJIONMM  HAa  TEHO(POHJ  MOIMYJALHH,
IPUCIIOCOOTIEHHOCTH OPIaHU3MOB K Cpelie OOMTaHusl, YepeAOBaHNs HAIpaBICHUN
HBOJIIOLIMU, KPYTOBOPOTA BELIECTB U TOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBAaTh B3aMMOCBS3M MEXKIYy MPOLECCAMU 3BOJIIOLHUH,
JBIKYIIMMH CHJIAaMU aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX 3KOCHCTEM U
PUCTIOCOOTCHUSIMA K HUM OPTaHU3MOB;

YMEHHME  BBIABIATH  OTJIMYUTENIbHbIE  NPU3HAKU  JKUBBIX  CUCTEM,
IPUCIIOCOOIEHHOCTh BUJAOB K cpele OOMTaHus, aOMOTHYECKMX M OMOTHYECKHX
KOMIIOHEHTOB  3KOCHCTEM, B3aUMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHNH B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIME AapryMEHThbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl OKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpeibl OOUTaHUsI, €INHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MTPUPOIBI M YEIOBEUYECTBA,

yYMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABISATH IPUUYUHHO-CIIEACTBEHHbIE
CBSI3M MEXKy UCCIIETyeMbIMU OMOJIOTHIECKIUMH MPOIIECCAMU U SIBJICHHUSIMH, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHUYECKHEe pPadOTHI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh MX OSKCIEPUMEHTATBHBIMU
cpenctBaMu, (GOpMYNIUPYS Ielb HWCCICNOBAaHUS, aHAIM3HPOBATh IOTyYEHHBIC
PE3YNBTaThI U JCNaTh BBIBOJIBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIENOBATEILCKONW PabOTE MO OMOJIOTHH,
9KOJIOTUM U MEIUIIMHE, MPOBOJMMOIN Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTABIATh  TOJYYEHHBIC  PE3yJNbTaThl HAa  YYEHHUYECKHX
KOH(EPEHITUSAX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MIPOUCXOXKICHUHU KU3HHU, YeIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpalleHUs
I00aNbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHaIbHOMI
JESITEIILHOCTH B 00J7aCTH OMOJIOTHH, DKOJIOTUH, TPUPOIOTIONH30BAHUS, MEUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO34iCTBA, MHIIEBOMN
IPOMBIIIJICHHOCTH, YIUIyOJIATh T103HABATEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccuu W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CPEAHEro MpoPeCcCUOHATBHOTO U
BBICIIIET0 0Opa30BaHusI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC y4e0HbIii Kypc

KoanuecTBOo 4acoB

HaumeHoBaHue pa3iesioB U TeM JyieKTpOHHBbIe (LM pPOBbIE)
Ne i/m Kontpoabnbie IIpakTnueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
https://resh.edu.ru/subject/5/10/
1 buoinorus kak Hayka 1
) JKHBbIE CHCTEMBI I UX H3yUeHUE ) https://resh.edu.ru/subject/5/10/
3 S — ) 0.5 https://resh.edu.ru/subject/5/10/
4 XUMUYECKasi OpraHu3alus KIETKA 10 1 https://resh.edu.ru/subject/5/10/
5 CrpocHwe 1 hyHKIHH KICTKA 8 ) https://resh.edu.ru/subject/5/10/
6 OOMeH BelecTB U peBpalleHue 9 | https://resh.edu.ru/subject/5/10/
SHEPIUH B KJIIETKE
7 HacnencrBennas nadopmanus u 9 0.5 https://resh.edu.ru/subject/5/10/
peanu3anus eé B KIETKE ’
8 y R — 6 1 https://resh.edu.ru/subject/5/10/
9 Crtpoenue u GyHKIIMA OPTaHU3MOB 17 1.5 https://resh.edu.ru/subject/5/10/
10 Pa3mHoOkeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/subject/5/10/
1 ['eneTrka — HayKa O HACIEICTBEHHOCTH ) 0.5 https://resh.edu.ru/subject/5/10/
Y U3MEHYMBOCTH OPTaHU3MOB ’
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 [ eHeTHKA YeOBeKa 3 0.5 https://resh.edu.ru/subject/5/10/
15 CereKIms OpraHu3MOoB 4 1 https://resh.edu.ru/subject/5/10/
16 broTexHoIOrus U CHHTETUYECKas 4 https://resh.edu.ru/subject/5/10/
Ouosorus

17 PesepBroe Bpems: 1 https://resh.edu.ru/subject/5/10/

OBILIEE KOJIMYECTBO YACOB I10 102 0 13

I[TPOT'PAMME
INHOYPOYHOE IINIAHUPOBAHUE

10 KJIACC

KosmnuecTBo yacos
Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTsI padoThI
1 buosorus kak KOMIUIEKCHAsI HayKa U KaK ) https://resh.edu.ru/subject/5/10/
4acTh COBPEMEHHOT0 00I1IecTBa

2 JKuBble crCcTEMBI U UX CBOWCTBA 1 https://resh.edu.ru/subject/5/10/
3 YpoBHEBas OpraHU3aLUs KUBBIX CUCTEM 1 https://resh.edu.ru/subject/5/10/
4 Hctopus OTKPBITUS U U3YUEHHS KIIETKU. | https://resh.edu.ru/subject/5/10/

Knerounas teopus



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

Mertoabl MOJIEKYJIAPHON U KJIETOYHOU
ouonoruu. [IpakTrdeckas pabora
«M3y4eHre METOI0B KJIIETOYHOU OMOJIOTHH
(xpomatorpadwus, 3nexTpodopes,
nuddepeHnrantbHoe IEHTPUGYTUpOBaHUE,
[ILP)»

0.5

https://resh.edu.ru/subject/5/10/

XUMHYECKUHN COCTAB KJIETKHU

https://resh.edu.ru/subject/5/10/

MuHepaibHbIE BEIIeCTBa KIETKU, UX
Ouonoruyeckas poib

https://resh.edu.ru/subject/5/10/

Opranndeckue BEnecTBa KICTKH — OCNKH.

JlaGopaTopHas pabora «OO0Hapyx)eHne
0eJIKOB C TOMOIIIbIO KAY€CTBEHHBIX
peaxuii»

0.5

https://resh.edu.ru/subject/5/10/

CgoiicTBa, k1accupukanus u GyHKIIHI
0enKkoB

https://resh.edu.ru/subject/5/10/

10

Opranuyeckue BelecTBa KIETKH —
YIIIEBOIbI

https://resh.edu.ru/subject/5/10/

11

OpFaHI/ILIeCKI/Ie BCIIECCTBA KICTKHU —
JIUIIU ABI

https://resh.edu.ru/subject/5/10/

12

Hyxneunossie kucnotsl. JJHK u PHK.
JlaGopaTtopHnas padora «HcciaenoBanue
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3IMYHBIX OPraHU3MOBY

0.5

https://resh.edu.ru/subject/5/10/

13

Crpoenue u pynkuuu ATO. [pyrue
Hykieosuarpudocdars (HTD)

https://resh.edu.ru/subject/5/10/

14

CexsennpoBanue [JHK. Merosst
T€HOMUKH, TPAHCKPUIITOMHKH,
MPOTEOMUKHU

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

15 Metoap! CTpyKTypHOH OHOJIOTUH
16 Tunsl knetok. [IpokapuoTnyueckas KieTka https://resh.edu.ru/subject/5/10/

CtpoeHune 2yKapuoTUYECKOMN KIETKH. https://resh.edu.ru/subject/5/10/
17 [IpakTuueckas padora «M3y4yeHue cBONCTB 0.5

KJIETOYHOU MEeMOpaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETKU https://resh.edu.ru/subject/5/10/

OnHOMeMOpaHHbIE OPraHOUbI KIETKH. https://resh.edu.ru/subject/5/10/
19 [IpakTuueckas padota «3yueHnue 0.5

JBVKCHMS LIUTOIUIA3MBbl B PACTUTEIBHBIX ’

KIIETKax»

[ToyaBTOHOMHBIE OpraHOMIBI KIIETKHU: https://resh.edu.ru/subject/5/10/
20 MHUTOXOH/IPHH, TUIacTH L. JITabopaTopHast 0.5

pabota «MccnenoBanue mia3Mou3a u ’

JEIUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX
21 HememOpaHHbIe OpraHOUIbI KJIETKH https://resh.edu.ru/subject/5/10/
27 CrpocHue i hyHKITHH s1pa https://resh.edu.ru/subject/5/10/

CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK https://resh.edu.ru/subject/5/10/
” aykapuoT. Jlaboparopuas pabora 0.5

«M3yueHune cTpoeHUs KJIETOK pa3InyHbIX '

OpPraHU3MOB)

AcCUMUIAIIASA U JUCCUMUIISALIUS — JIBE https://resh.edu.ru/subject/5/10/
24 CTOpOHBI MeTabonu3ma. Tunel ooMeHa

BeriecTB. JlaboparopHas paboTa
«M3ydyeHne KaTaTuTUHIECKON aKTUBHOCTH



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

(dbepMeHTOB (Ha MpUMEpPe aMUIIa3bl WITH
KaTaasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTabou3Ma. JlaboparopHast

https://resh.edu.ru/subject/5/10/

25 pabota «M3y4yeHue pepMEeHTaTHBHOTO 0.5

paciienyieHus epoKCuaa BOJIOpoia B

PaCTUTENIBHBIX M dKMBOTHBIX KJIETKAX»
26 Benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI https://resh.edu.ru/subiect/5/10/
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB https://resh.edu.ru/subject/5/10/
78 DOTOCHHTES https://resh.edu.ru/subject/5/10/

Xemocunres. Jlaboparopnas pabora https://resh.edu.ru/subject/5/10/
29 «CpaBHeHHE TIpo1eccoB (POTOCHHTE3A U 0.5

XEMOCHHTE3a»

AnaspoOHbIe Opranu3mMbl. Bujisl https://resh.edu.ru/subject/5/10/
30 Opoxxenus. JlabopaTopHasi paborta

«CpaBHEHHE TTPOIIECCOB OPOKEHUS U

JIBIXQHUSD
31 AdpoOHBIE OpraHU3MBbI. JTanbl https://resh.edu.ru/subject/5/10/

9HEPreTUYecKoro ooMeHa

DHeprusi MeMOpaHHOTO TpaJrueHTa https://resh.edu.ru/subject/5/10/
32 npotoHoB. Cunate3 AT®: padoTa

npoTOHHON AT®-cuHTa3bI
33 PeaKIyiy MATPHIHOTO CHHTE3a https://resh.edu.ru/subject/5/10/
34 TpaHCKpHTIINS — MaTpHuHbIH cuaTe3 PHK https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

35 Tpancnsauus u e€ 3Tamnbl
36 KonnpoBanue amuHOKUCIOT. Posb https://resh.edu.ru/subject/5/10/
pubocom B OnocuHTe3e Oenka
37 Opranuzanys reHoMa y IpokapuoT 1 https://resh.edu.ru/subject/5/10/
3yYKapuoT
33 MonexyIspHble MEXaHU3MBI YKCIIPECCUU https://resh.edu.ru/subject/5/10/
TE€HOB Y 3YKapuOT
Bupycel — BHeksIeTOUHBIC (DOPMBI KU3HU https://resh.edu.ru/subject/5/10/
39 1 oOnuraTHBIC Mapa3uThl. [IpakTnyeckas 0.5
pabota «Co3ianue MOJIeIH BHPYCay
40 Bupychsbie 3a00s1eBaHus YeI0BEKa, https://resh.edu.ru/subject/5/10/
’KUBOTHBIX, PACTCHUI
41 HanorexHOIOrHHA B OMOJIOTUH U MEIULINHE https://resh.edu.ru/subject/5/10/
42 YK U3HEHHBIH WK KISTKH https://resh.edu.ru/subject/5/10/
43 Marpuumeiii curtes JTHK https://resh.edu.ru/subject/5/10/
XpomocoMsl. JITaboparopHast pabora https://resh.edu.ru/subject/5/10/
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleseHue KIETKH — MUTO3 https://resh.edu.ru/subject/5/10/
Tunsl kneTok. KapuoknHe3 U HTUTOKUHES. https://resh.edu.ru/subject/5/10/
46 JlaGopaTtopHnas pabora «Habmronenue 0.5
MHUTO032 B KJIETKaX KOHYHMKA KOPEIIKa JIyKa ’
(Ha TOTOBBIX MUKpOIIpENapaTax)»
47 Perynsiuus ’KU3HEHHOTO IIMKJIA KJIETOK https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

48 OpranusMm Kaxk euHOE LIEJ0e
49 Txanu pacrenuii. JlabopaTopHas pabora 0.5 https://resh.edu.ru/subject/5/10/
«M3yueHne TKaHel pacTeHUI» ’
TkaHu )KUBOTHBIX U YEIOBEKA. https://resh.edu.ru/subject/5/10/
50 JlaGopaTtopHas paborta «3ydeHue TKaHen 0.5
JKABOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHas https://resh.edu.ru/subject/5/10/
51 pabota «M3yueHne opraHoB I[BETKOBOTO 0.5
pacTeHus»
52 Oropa Teia OpraHm3MoB https://resh.edu.ru/subject/5/10/
53 JIBHKEHHE OPraHH3MOB https://resh.edu.ru/subject/5/10/
54 TTUTaHMe OPraHH3MOB https://resh.edu.ru/subject/5/10/
55 IIuTanne N03BOHOYHBIX )KUBOTHBIX. https://resh.edu.ru/subject/5/10/
[InmeBapuTenbHas cUCTEMA YEIOBEKa
56 JIBIXAHHE OPraHU3MOB https://resh.edu.ru/subject/5/10/
57 JIpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U https://resh.edu.ru/subject/5/10/
qeJIoBeKa
58 TpaHCTIOPT BEMIECTB Y OPTaHI3MOB https://resh.edu.ru/subject/5/10/
59 KpoBeHnocHas cucrema nmo3BOHOUHBIX https://resh.edu.ru/subject/5/10/
JKUBOTHBIX U YEJIOBEKA
60 BhIJIeTIeHHe Y OPraHI3MOB https://resh.edu.ru/subject/5/10/
61 3aIIUTa Y OPraHu3MOB https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

62 HNMMmyHHas cucTema 4enoBeka
63 PaznpaxumocTts u perynsuus y https://resh.edu.ru/subject/5/10/
OpraHU3MOB
64 I'ymopanbHas perynanus u SJHIOKpUHHAs https://resh.edu.ru/subject/5/10/
CUCTEMa KUBOTHBIX U YeJIOBEKa
65 DopmBbl pa3MHOKEHUS OPTaHU3MOB https://resh.edu.ru/subiect/5/10/
66 T070BOE PA3MHOKEHHE https://resh.edu.ru/subject/5/10/
67 Meiios https://resh.edu.ru/subject/5/10/
I'amerorenes. Obpa3oBaHue U pa3BUTHE https://resh.edu.ru/subject/5/10/
68 MOJIOBBIX KJIETOK. JlabopaTopHas pabota 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
69 NunuBuayanbHOE pa3BUTHE OPraHU3MOB — https://resh.edu.ru/subject/5/10/
OHTOI'€HE3
70 3akJiaJika OpraHoB M TKaHEH U3 https://resh.edu.ru/subject/5/10/
3apOJIBIIIEBHIX JIUCTKOB
Poct u pa3zBuTHE KUBOTHBIX. https://resh.edu.ru/subject/5/10/
71 JlaGopaTtopHnas pabota «BLI;[Bneime 0.5
MPU3HAKOB CXOJCTBA 3apObIIIeh
MO3BOHOYHBIX JKHBOTHBIX
PazmHoXeHUe U pa3BUTHE PACTCHUN. https://resh.edu.ru/subject/5/10/
72 JlaGopaTtopHnas pabora «CTpoeHue opraHoB 0.5
Pa3MHOKEHHUSI BHICIIMX PACTEHUI»
7 Hcropus cTaHOBIICHUS U Pa3BUTHS https://resh.edu.ru/subject/5/10/

TCHCTUKHU KaK HAYKH
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OCHOBHBIE TTIOHATHS U CHMBOJBI TEHETHKH.

https://resh.edu.ru/subject/5/10/

74 JlaGopaTtophast pabota «Jlpo3zoduia kak 0.5
00BEKT TeHETUYECKUX UCCIIeI0BAaHUI»
3aKOHOMEPHOCTHU HACIEAOBaHUS https://resh.edu.ru/subject/5/10/
pU3HAKOB. MOHOTHOpUIHOE
75 ckpemuBanue. [Ipaktuueckas pabota 0.5
"N3yueHnue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpentuBanus y apo3oduier”
76 Ilutonoruueckue OCHOBBI https://resh.edu.ru/subject/5/10/
MOHOTHOPUIHOTO CKPEIIUBAHUS
77 Ananusupyrouiee ckpemppanue. Hemonnoe https://resh.edu.ru/subject/5/10/
JOMUHHUPOBaHUE
JurunbpumHoe CKpenmrBaHue. https://resh.edu.ru/subject/5/10/
73 [IpakTuueckas padota «M3yuenue 0.5
Pe3yNbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS
y 1p030(hHITBI
79 LuTonoruueckue OCHOBBI JUTHOPUIHOTO https://resh.edu.ru/subject/5/10/
CKpEIIMBAHUS
80 CleruieHHOE HacIe10BaHKEe MPU3HAKOB https://resh.edu.ru/subiect/5/10/
81 XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTHU https://resh.edu.ru/subject/5/10/
82 [eHeTrka mona https://resh.edu.ru/subject/5/10/
83 I'enoTun kak 11€JI0CTHAsT CUCTEMA https://resh.edu.ru/subject/5/10/
24 ['eneTnuecKkuii KOHTPOJIb PA3BUTHS https://resh.edu.ru/subject/5/10/
pacTeHHi, ’KUBOTHBIX U YEJIOBEKA
25 H3meHunBOCTh NpHU3HAKOB. Buabl https://resh.edu.ru/subject/5/10/

HN3MEHYHUBOCTH
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86

MonudukamonHas “3MEHIHUBOCTh

https://resh.edu.

ru/subject/5/10/

87

BapuanuoHHslii psii v BapualioHHAast
KkpuBas. JJaboparopHas pabota
«ccnenoBanue 3akOHOMEPHOCTEN
MOIU(DUKAITIOHHOW U3MEHUYNBOCTH.
[TocTpoenne BapualMOHHOTO psija u
BapUALMOHHON KPUBOI»

0.5

https://resh.edu.

ru/subject/5/10/

88

['eHOTHMIIMYECKAs N3MEHUYNBOCTD.
KomOuHaTHBHAs N3MEHYNBOCTD

https://resh.edu.

ru/subject/5/10/

89

MyTtannoHHas U3MEHYUBOCTb.
[IpakTrueckas pabora «MyTarnuu y
Tpo30¢uIIbl (Ha TOTOBBIX
MHUKpOIIpenaparax )»

0.5

https://resh.edu.

ru/subject/5/10/

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIiecca.
DONUTEeHETHKA U ATTUTCHOMHUKA

https://resh.edu.

ru/subject/5/10/

91

I'eneruka uenoBeka. [IpakTudeckas padbora
«CocTaBieHue U aHaJIN3 POJOCIOBHON»

0.5

https://resh.edu.

ru/subject/5/10/

92

MeTtoapl METUIIMHCKON T'€HETUKH

https://resh.edu.

ru/subject/5/10/

93

3Ha‘1€HHe MGHHHHHCKOﬁ TCHCTHUKU B
HpeI[OTBpaH_IeHI/II/I N JICYCHHUHU I'CHCTHUYCCKUX
3a00JIeBaHNIl YeI0BEKA

https://resh.edu.

ru/subject/5/10/

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaboparopHnas pabota «3y4ueHue copToB
KYJIbTYPHBIX paCTeHI/II\/'I U nopoa AOMalIHUX
KHUBOTHBIX»

0.5

https://resh.edu.

ru/subject/5/10/
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MeToap! ceaeKIIMOHHON paboTHlI.

https://resh.edu.ru/subject/5/10/

95 JlaGopaTtopHnas pabota «M3yueHne MeTo10B 1 0.5
CEJIEKIIMH PACTCHHII»
JloCTH>KEHMS CeJIEKIUU PACTECHUHN U https://resh.edu.ru/subject/5/10/
96 XKHUBOTHBIX. [IpakTnueckas padora 1
«IIpuBUBKa pacTeHUI»
97 CoxpaHeHue, U3y4eHHUE U UCIIOJIb30BaHUE ) https://resh.edu.ru/subject/5/10/
TEHETUUYECKUX PECYPCOB
buotexHosorus Kak Hayka u OTpacib https://resh.edu.ru/subject/5/10/
98 npou3BojcTBa. [IpakTuueckas pabora 1 0.5
«M3y4yeHne 00BEKTOB OMOTEXHOIOTHUI
99 OcHOBHBIE HaNpaBICHUS CHHTETUYECKOU ) https://resh.edu.ru/subject/5/10/
Ouoaorun
100 XpOMOCOMHAsI ¥ T€HHAast UHXKEHEPUs 1 https://resh.edu.ru/subject/5/10/
101 MeaunuHckue OMOTEXHOIOTHH 1 https://resh.edu.ru/subject/5/10/
102 PesepsHnbiii ypok. [ToBTopenue, | https://resh.edu.ru/subject/5/10/
0000111eHNEe, CUCTEMATH3AIIAS 3HAHUHI
OBILIEE KOJIMYECTBO YACOB I10 102 13.5

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

o buonorus. buonorndeckue cuctemsl u niporiecchl. 10 kimace: yueOHUK AJis
00111e00pa3oBaTeIbHBIX OpraHu3aluil (yriyOJeHHbIH ypoBeHb)/ A.B.
Tepemos, P.A.Ilerpocosa - 12-e u3z., crep.- M. : MHeMo3uHa, 2021

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

e Tepemos, IlerpocoBa: buosiorus. 10-11 kmaccel. buonornyeckuii cucTeMbl
U TIpo1iecchl. YTII. ypoBeHb. MeToaundeckoe nocooue. DI'OC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

* MeTonuueckne PpPEKOMEHJAMM U TEepPeYeHb CPEACTB JUCTAHITMOHHBIX
KOMMYHHKAIMi Ha odummansHoM caiite KammHuHTpajackoro o00J1acTHOTO
WHCTUTYTa pa3BuTus oopazoBanus. URL: https://koiro.edu.ru/distant/#pedagogam

 IIpenMeTHbIe PEKOMEHIAIIMM WHCTUTYTA MO OPTaHU3AIHMU JAUCTAHIIMOHHOTO
oOydeHus yisi yauTenei Ouonoruu Ha odunmansHOM caiite KamuHUHTpaacKoro
00J1aCTHOTO MHCTUTYTA pa3BUTHUS oOpa3oBaHHs. URL:
https://koiro.edu.ru/distant/predmetnye-rekomendatsii-instituta/#bio
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