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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma cocraBiieHa Ha OCHOBE:

- @enepalibHOIl 00pa3oBaTENIbHON MpOrpaMMbl CpeAHEro oOIero o0pa3oBaHUS OT
18.05.2023 Ne371

- ®enepanbHOro roOCYJapCTBEHHOIO 00pa30BaTEJIbHOIO CTaHAApTa CPEIHEro O0OILIero
obOpazoBanus (yTB. NMpukazoM MunuctepcTBa oOpazoBanus u Hayku PD ot 17 mas 2012 r. N
413) c u3amMeHenusimu Ha 12 aBrycra 2022 r.

- IIpukaz Munnpocsemenust Poccun ot 09.10.2024 N 704 "O BHeceHMM W3MEHEHUH B
HEKOTOpbIE INpHKa3bl MunucTepcTBa npocsemieHus Poccuiickoi Penepanmy, Kacaromuecs
denepanbHbIX 00pa30BaTEeNbHBIX MPOTPaMM HayajlbHOro OOIIero oOpa3oBaHMs, OCHOBHOTO
obmero oOpa3zoBaHHs u CpEeIHEero obmero obpazoBanus"
(BapeructpupoBano B Muntoctre Poccun 11.02.2025 N 81220)

- IIpuka3 Munnpocsemenust Poccun or 10.11.2025 Ne 808 O BHeceHuM M3MEHEHUIl B
HEKOTOpbIe MpuKa3sl MuHuCTepcTBa mpocBemieHus Poccuiickoit ®enepanuu, Kacaroliuecs
denepanbHbIX 00pa3oBaTeNbHBIX MPOTpaMM HavadbHOrO oO0IIero o0pa3oBaHUs, OCHOBHOTO
o01ero o0pa3oBaHus U CPEIAHETO OOIIEro 00pa3oBaHUs

- Ilpuka3z Munnpocsemenuss Poccun ot 08.05.2026 Ne 316 «O BHeceHUM HW3MEHEHUN B
[Topsimok opraHu3allid U OCYIIECTBICHHUS 0Opa30BaTEIbHOM JIE€ATEIBHOCTH 110 OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM MporpaMmaM - 00pa3oBaTENbHBIM MPOrpaMMaM HA4yaJlbHOTO OOILEro,
OCHOBHOTO OOIIIETO U CpeIHEero o0Iero o0pa3oBaHus, yTBEPKICHHBIN MpuKa3oM MUHHCTEPCTBA
npocseuienus Poccuiickoit ®@enepanun ot 22.03.2021 Nel15»

- OcHOBHOM 0011€00pa30BaTEIBLHON MPOrpaMMbl CpeaHero obiiero oopazoBanus MAOY
Yepauesckoit COIL

- Yyeobnoro mana MAOY UYepumesckoit COLLL, yTBep’A€HHOTO IPUKA30M JTUPEKTOpa
Tpopumoa C.A. ot 29.08.2026 roga Ne 229-OJ] u cornacoBanHoro 28.08.2026 roma Ha
3acenanuu Ynpasistouiero coeta MAOY Yepsumesckoit COII npoTtokon Nel2

- [Iporpamms! Bocrintanuss MAOY Yepsumesckoit COLI

[Iporpamma no yue6HomMy npeamery "buonorus” (nanee - 6MoI0TH) HA YPOBHE CPETHETO
obmrero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepaunn»y, ®I'OC COO, Konnenuuu mnpenoaaBaHus
yueOHoro npeamMera «bHOOTUS» U OCHOBHBIX MOJOXEHUH (herepabHON paboyeil mporpaMmbl
BOCIUTAHHUS.

VYueOnbiii npeamer «buonorus» yrinyonéaHoro yposHst uzydenus (10 xmacchl) siBisieTcs
OJTHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTecTBeHHO-Hay4yHble MpeaMeThl». CoriiacHo
nojoxernuasM OPI'OC COO npoduinpHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYOJIEHHOM
YpOBHE, SABISIOTCSA crocoboMm auddepeHnmnanmmu oO0ydeHHs Ha YpPOBHE CpPEAHETro OOIIero
o0pa3oBaHMs U MPU3BAHbI 00ECIEUUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIUM, CPEIHUM
00ImMM, CpeAHUM MpOo(pEeCCHOHATBFHBIM U BBICHIMM 0Opa3oBaHHeM. B To ke BpeMs Kaxablil U3
TUX YYEOHBIX MPEIMETOB JOJDKEH OBbITh OPHEHTUPOBAH Ha TIPUOPUTETHOE pELICHUE
0o0pa3oBaTeNbHbIX, BOCIUTATENbHBIX M PAa3BUBAIOIIMX 3ajjay, CBA3AHHBIX ¢ MpodopueHTanueit
o0ydaromuxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM 00JIacTH Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OWOJOTHeN, METUIMHOM, HKOJOTHel, IMCHUXOJOrHed, CIIOPTOM MM BOEHHBIM
JIEJIOM.



[Iporpamma no yuebHomy npenmery "buonorus" maér mpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruonorus» Ha yriyOIEHHOM YpOBHE, OINpeeNsaeT 00s3aTebHOe
(MHBapHaHTHOE) MPEIMETHOE COJAEp)KaHUe, ero CTPYKTYpUpOBAaHUE MO pasjeliaM U TeMmaw,
pacrnpeziesieHue 1Mo KjiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsS3€d, JIOTHMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX 0cOOEHHOCTeH oOywaromuxcs. B mporpamme mo OMOJIOTHH peann30BaH MPUHIIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOINEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMaTpHUBAeTCs  HAMpPaBICHHOCTh Ha  IOCJIEAYyIOllee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJOTHUYECKOTO MBIIUICHUS, MPEJCTABICHUNA O 3A0pOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXKarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO Kk MIaHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM
pe3ynbrataM oOydeHus U B (OPMUPOBAHUU OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEILHOM
JESTEIbBHOCTH OOYYalolMXCsl MO0 OCBOEHHUIO COJIEp’KaHUsl OMOJIOTMYECKOro o0pa3oBaHUs Ha
YpOBHE CpefHero oo1iero oopazoBaHusl.

VY4eOublii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBepIIacT
Ouonornyeckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA PACIIMPEHUE U YriyOJIeHne 3HaHUH
0o0yJarmuxcsi O JKUBOH TMPHPOJAE, OCHOBAX MOJICKYJSIPHOH U KIETOYHOW OWOJIOTHH,
SMOpPUOJIOTUH U OMOJIOTUU PAa3BUTHUS, TEHETUKU, CEJICKINH, OMOTEXHOJOTHH, IBOJIOLHUOHHOTO
YUEHUS U IKOJIOTHUH.

N3zyuenne yuebnoro npeamera «bruomorus» Ha yriayOoJeHHOM YpOBHE OpHEHTHPOBAHO Ha
MOJTOTOBKY OOYYaroIuXcs K TOCIEAYIONIEeMY MOJIYYeHHIO OHOIOrHYecKoro oOpa3oBaHUS B
By3aX M OpPraHM3aIMsIX CPEAHEro MpoQecCHOHANBHOrO 00pazoBaHus. OCHOBY €ro coiepaHHUs
COCTaBIISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MONYYEHHBIX MPU H3YYEHHH OOYyYarOUIMMUCS
COOTBETCTBYIOIIIMX CHCTEMATHYECKHX pa3JesioB OMOJOTMM Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTy4arOT pa3BuUTUE. Tak, pacIMpeHbl U yriayOIeHbl
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KMBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4eloBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKU3HH, JONOJHHUTEIbHO BKJIIOUYEHBl OMOJOrMYECKHE CBEIACHUS
NPUKJIAJHOTO W TOMCKOBOTO XapaKTepa, KOTOPhIE MOXXHO HCIIONB30BAaTh KaK OPUEHTUPHI IS
nocieayomero Beibopa npodeccun. BozMokHa Takke MHTETpaIis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLMMH 3HAHUSMU, TOTYYEHHBIMU 00yYarOIIUMUCS MPU U3YYECHUH (PU3UKH, XUMUH,
reorpauu 1 MaTeMaTHKH.

Crpykrypa mnporpammsl o ydeOHOMY mpenMery "buonorus" otpaxaer cHUCTEMHO-
YPOBHEBBII M HBOJIONMOHHBIA TMOAXOABI K M3ydeHHIO Ouonormu. COriiacHO UM, H3Yy4YaroTCs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHMU3aliH,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emile, COXpaHEHHsI OHOJOTHYECKOro pa3zHooOpasus
wianetel. Tak, B 10 kiacce HW3y4yaroTCs OCHOBBI MOJIEKYJISPHOW U KIETOYHOW Ouojoruw,
IMOPHOJIOTAN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CEIIEKIIUU, OMOTEXHOJIOTHH U CHHTETUYECKON
OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HaHUS OOydarolMxcs MO OOTaHUKE, 300JI0THH, AHATOMMH,
¢uznonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYyeOubiii mnpeamer «buosorus» mnpusBaH OOECHEUNUTh OCBOECHHE OO0YyYarOIIUMUCS
OMOJIOTHYECKUX TEOpUA M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBUJ, JEXKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUHM, MHOr00Opasuu U
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAIUN, OWOIEeHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS



HAY4HBIX JOCTH)KEHHSIX, COBPEMEHHBIX MCCIIEOBAaHUAX B OMOJOIMM, NPUKIAIHBIX acleKkTax
Ouonornyeckux 3HaHWM. [[ng pa3BUTHS W MOJJEp)KaHUS MHTEepeca 00ydaromuxcs K OMOIOTUu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJEPKAHUU MPOTPAMMBI 110
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHMS M Pa3BUTHs TOM MM HMHOU
o0nactTy GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llens u3yuenust yueOHoro npeamera «buomorus» Ha yriyOnEHHOM ypOBHE — OBIIAJICHUE
00y4yaroIUMUCS 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM MKHUBBIX CHUCTEM
pasHOro paHra ¥ NpUOOpeTeHHE YMEHUH HCIIOJIb30BaTh 3TH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K onpeaenéHHoi 001acTu mMpodeCcCHOHATBHON NEATEIBHOCTH, CBSA3aHHONW ¢ OMOJIOTHEH, W K
BBIOOPY yueOHOTO 3aBeIeHHs I TPOAOIDKEHUS OMOIOTUYECKOT0 00pa30BaHMS.

JlocTikenue 1eiau u3ydeHus yuyeOHoro mpenmera «buosorus» Ha yriryOia€éHHOM ypoOBHE
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3a1au:

OCBOCHHME OOYyYalOIIMMHUCS  CHUCTEMBl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHIENIMAX, TMIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBHIIaX,
COCTAaBJIAIOLIMX COBPEMEHHYK) €CTECTBEHHO-HAay4YHYK0 KapTHUHY MHpa; O CTPOEHHH,
MHOTr000pa3uu U 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OpraHu3M, IMOIYJsALUs, BUJ,
OuoreorieHo3, Owocdepa); O BBIIAIOIIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIICIOBAHUAX B
OuoJioruu;

O3HaKOMJIEHHE  oOydJaromuxcs €  METOAAMU  IO3HAHUSA  KMBOH  NPUPOABL:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
IMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CEJICKIUHN, OMOTEXHOJIOTHH U CHHTETUYECKON
OWoJNIOTHH,  TAJEOHTOJOTMH, OKOJOTHH); METOAAMH  CaMOCTOSITENIbHOTO  NPOBEICHHUS
OMOJIOTHYECKUX MCCIEeIOBaHUNH B J1abopatopuu M B IpHUpone (HaOloJeHHe, H3MEpeHHe,
9KCIEPUMEHT, MOJCIIUPOBaHUE);

OBIIaJICHUE OOYYArOIIUMUCS YMEHHSIMH: CaMOCTOSITEJIbHO HAaXOJIWTh, AHAIM3HPOBATH W
UCTIOJIF30BaTh OMOJIOTMYECKYIO WH(OPMAIIHIO; TIOIH30BATHCS OMOIOTUYECKON TEpMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBaTh CBSI3b MEXAYy pa3BUTHEM OMOJIOTUM M COLHUAIIBHO-
HKOHOMHMUYECKUMH U SKOJIOTHYECKUMH IpOoOJeMaMy YeJIOBEYeCTBa; OLIEHWBATh IOCIEICTBUS
CBOCH JNEATENFHOCTH 110 OTHOIIEHHIO K OKPY)KAIOIIeH MpHpOTHON cpene, COOCTBEHHOMY
3I0pPOBbI0 U 3J0POBBI0  OKPYKAIOIUX JIIOAEH; OOOCHOBBIBaTH M  COOJIOJATh  MeEphI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEJCHNUS B MPUPOAE U oOecreueHus
0€30I1aCHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B YPE3BBIYANHHBIX CUTYaIMsX HPUPOAHOIO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBbIE HAy4YHBIE OTKPBITHUS B 00JacTH
OuoJIoruy;

pasBUTHE y 00YYaIOLINXCS MHTEUIEKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIIAIOLUIUMMCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pemaeMpIMi €0 TTPOOJIeMaMH, METOJOJIOTHE OWOJIOTHYECKOTO WCCIEeIOBAHUS, IMPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HWCCIICJIOBAHUMA, pemeHnss OWOJOTHYECKUX 3a/a4, MOJEIUPOBAHUS
OMOJIOTNYECKUX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYaromMXCsl [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MPHpOJE B LIEJIOM U K
OTIEeNbHBIM €€ O0beKTaM W SBICHUSM; (OpPMHUpOBAaHME DKOJOTHYECKOW, TE€HETHYECKON
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBENEHUS B TPUPOJEC; WHTETPAIMH €CTECTBEHHO-HAYyYHBIX
3HAHUM;

npuoOpereHne 00yJaroIuMHUCs KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOIONOIb30BAHUU
(cobmoileHne TpaBWJ TMOBEAEHHUA B MPUPOJE, OXpaHbl BHUJAOB, 3KOCHCTEM, Ouochepsl),



COXpaHEHUU COOCTBEHHOTO 3J0POBBS W 3I0POBbS OKPYKAIOIMX JIOACH (coOmtoneHus Mep
npodunaktuku  3a0oneBaHUi, oOecriedyeHre  OE30MACHOCTH  KU3HENCATCILHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX PUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHMS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMH JJii OCO3HAHHOIO BbIOOpa OOYyYaAIOUIUMHCS WHIUBUIYATbHON
00pa3oBaTeNbHON  TPAEKTOPUHU, CIOCOOCTBYIOMICH MOCHEAyImeMy TpodeCcCHOHATLHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OOmiee 4muCIIO YacoB, OTBEACHHBIX Ha HM3yuyeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 waca B
HEJIETIIO).

OTb6op oOpraHu3allMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs]  OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJACp)KaHUS U HaNpaBICHHOCTH Ha MPOJOJIKEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aIUAX CpPEeIHEro Mpo(ecCHOHATLHOTO W BBHICIIETO
o0OpazoBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOYyYeHHHM OMONOTHMU Ha YIriayOJIEHHOM YpPOBHE SBIISETCS
MpoBeJcHNE JIA0OpATOPHBIX W MpakTUdyeckux pador. Takxke ywactue oOyyaroumxcs B
BBITIOJTHCHUHM  TPOCKTHBIX M y4eOHO-MCCIIEOBATEeIbCKUX  pabOT, TeMaTHKa KOTOPBIX
OTIPE/ICIIICTCS yYUTEIIEM Ha OCHOBE HMMEIOIIHUXCS MaTepUATBHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHMUS 10 KJIACC

CopnepxaHue IpPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecranuu (I'A).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas O6uosIOTHSI — KOMIUIGKCHAs Hayka. KpaTkas ucTtopust pa3BuTHs OHOJIOTHU.
buonorunueckue Hayku M u3ydaemble UMHU TpoOseMbl. DyHIaMEHTAIbHbIE, NPUKIAIHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3fHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdemMoHcTpauMu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, Y. Iapseii, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTMMU Haykamu», «Crucrema OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €AHHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTh U YINOPSAOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APAKUMOCTb,
M3MEHYUBOCTb, POCT U pa3BUTHE.

VYpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIN,
OpraHU3MEHHBIH, MONYJISILLIUOHHO-BUI0BOA, 3KOCHUCTEMHBIN (OMOTeoIIeHOTUYECKHIA ),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuzsp kak hopma cymiectBoBaHus Marepuu. Hayku, uzydaromiye *HUBble CUCTEMBI HA Pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoi Hayku. HabOmronenue, mzMepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe o0 3aBUCMMONM M HE3aBHCHUMOM
nepemenHo. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [IoHsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ysbTaToB. [IpUunHBI MCKaXXEHUS PE3yabTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuupel u cxembl: «OCHOBHBIE TPU3HAKK JKU3HW», «bHOJOrMYeckue cucrteMsly,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpPraHU3alMu KUBOU IPUpOIbD», «CTpOEHUE KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPTraHu3May,
«buoreorienos», «buocdepa», «MeToapl U3ydeHUS )KUBOU MTPUPOIBI.

O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHN, U3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buoJiorusi KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KIETOYHOH OMOJIOTMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckas padora «l3yueHne MeTONOB KIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHUbl, OJIMrocaxapujpl M noiucaxapuabl. OOmmi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIJIEBOJOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun munuaon. Oomme
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Buner PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJNIEKYNl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ou3auin u Opeanuideckull cunmes OUOMONEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM IIPHUPOIE»,
«PacnpeneneHrne XuMUYECKHX JIEMEHTOB B )KMBOU MPUPOJIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKAPpUOTHUECKOM KieTkh. KieTouHas crTeHka OakTepwii W apxei.
OcoOeHHOCTH CTpPOEHUs TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
I1a3MaTHYecKyl0 MeMOpaHy: maccuBHBIM (nuddys3us, obneruéHHas auddysus), aKTHUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crpykrypa v QyHKUIMU KIETOYHOU CTEHKU pacTEHUM, TpUOOB.

[Muronnazma. Llutozoms. Llutockener. JIBwkeHue mutoriazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus 6Oenkos 6 OIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynispHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onsmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMKM MHUTOXOHIpHKA W TUiacTHji. [lepBUYHBIE, BTOPUYHBIE M CIOXXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

Hemem0Opannbie opranousl kietku CtpoeHne M QyHKIUUM HEMEMOpPAaHHBIX OpPraHOMIOB
KieTku. PubGocomsl.  Ilpomescymounvie uramenmol. MuxpouiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEYHbIX KIemoK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe © JBHXKEHHE JKI'YTHUKOB M pPECHHYEK.
Muxkpotpy6ouku nuromasmsl. Llentpuons. benku, accoyuuposanmuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuublt u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKu», «CTpoeHHe KUBOTHOM
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi pabora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas pabGora «l/ccienoBaHue Ia3Mosn3a M AENaasMojn3a B PaCTUTENIbHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecrnieueHue kieTku: mpespauieHne ATO B 00MEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUceHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xjmopomiactoB B mpouecce porocunre3a. CBeToBass U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (HOTOCHHTE3A.
Bausinue paznuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HUTpU(ULUpYrOIIKE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHU3Mbl. JTanbl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN HTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronoruueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUH B Mpoleccax
O6uonornyeckoro okucieHus. Lluknnmdeckue peakuuu. OkuciauTenbHoe (GochopuIupoBaHUeE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB NEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

IToptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Dnrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH AaKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHnas padora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanm3amusi HacleNCTBEHHOW WHQOpMAIMK. [ E€HEeTHYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ aranbl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHoT. Perymsauus akTHBHOCTH T'eHOB Yy mpokapuotT. I'mmore3a omnepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3abosneBaHus uenoBeka, JKUBOTHbIX, pacrenuid. CIIN, COVID-19,
COIMAIbHBIE U METUIIMHCKHUE TPOOJIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nwmki, ero mepuoisl U perymauus. Mutepdaza u murto3. OcoOeHHOCTH
mpoleccoB, mporekaromux B uHTepdase. [logroroBka kinetku k Aenenuto. [Ipecunrerndyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
UHTEP(PA3HI.

Matpuunsiii  cuntes  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALUIETBbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM W TarIoOWIHBIA HAOOPBI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a WM MPOUCXOJALIME B HUX MPOLECCH. THUIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perynsammsi MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi KieTo4Hasi THOENb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuipl u cxembl: «KU3HEHHBIM LUK KIETKH», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuUT03 B KieTKax KOpelika
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas padora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpeEIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOCHUS U KU3HEACATEIHPHOCTU OJHOKJIETOYHBIX OpPraHu3MOB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacreHuit. Tumbel pacTUTENBHBIX TKaHEW: oOpa3zoBareibHas, IOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEMHUTENIbHASA, MblleuHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIUN U pacmoiioKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M U€JIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranuszmoB. [lormomieHne BOJbI, YTIAECKUCIOTO Tra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMU. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumeBapurenbHble
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe u JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIALNH JIETKUX Y TITUIl U MJIICKONMUTAIOMUX. Perymsiust apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHui. TpaHcnopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIO)KHEHHMSI ~ CTPOCHHS  KPOBEHOCHOH  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHoB BblesieHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIETOUHBIE W TyMOpaJdbHBIA HWMMYHHUTET.
Bpoxxnéuupli W TPHOOPETEHHBIM  creU(PUUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Dpnux, ®@. M. bBepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

Pa3apaxxuMocTe M perynsuus y OpraHu3moB. Pa3ipaxuMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HAYCHHE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHUCTEMBI Y JKUBOTHBIX. OTIEibl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBUEe TOpMOHOB. B3auMOCBs3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpoeHHE HACEKOMBbIX», «TKaHM pacTeHUi,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas cucremayn,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIIb», «MMyHUTETY,
«KumeynomnonoctHbie», «CxeMa UTaHus pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHUE 0KJI€BOrO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOIHTAOIIUX),
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOMpENnaparbl OJHOKICTOYHBIX OpPTaHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX )KHBOTHBIX, CKEJIET YEJIOBEKA,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepmeHToB, 000pyAOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICI MeHO3a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npobdrem ambpuonocuu. Konyenyus mopgozernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOEHHOCTH IPOOJICHUST MIIEKOMUTAIOIIUX. 3apOJIbIIIEBbIE JIUCTKU (TaCTPYIISIIHS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aMMOJEWCTBUM reHoB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HENPSIMOTO Pa3BUTHUA, UX PACHpPOCTPaHEHUE B MPUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxeHue u paszButue pacrteHuil. ['amerodut m crmopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SMIEKIECTKA U CIIEPMATO30UIa»,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOPEHNE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHUi», «KU3HEHHBIA LMK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepO3UTroTa, YUCTas JIMHUS, THOpUABI, TeHOTHI, (QeHorur. OCHOBHBIE METOIBI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxembl: «MeToIbI TeHETUKIY, «CXEMBbI CKpEIBaHUS».

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB nepBoro nokoneHus. IlpaBuno momunupoBanusa. Bropoit 3akon Menzens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPU HETIOJIHOM JTOMUHUPOBAaHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHUS MEXAY TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX € TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECWCTBHE TIE€HA.
MHoxecTBEeHHBIH ayulenu3M. B3aummoneilcTBue HeaulenpHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEAEHHS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOI€He3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, «I eHeTnka nonay, «Kapuotun yenoekay, «Kapruotum Apo30QpHib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHuwe pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHHS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHass U3MEHUMBOCTh. Ponb cpeabl B (opMUpPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW H3MEHUYMBOCTU. Buabl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOuHaTtuBHass ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIlUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO MpoLecca. 3aKOH FOMOJOTHYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JleMoHCTpan U

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

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a005IeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3mMeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUAIMOHHOW KPUBOM.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl M3Y4YeHUS TeHETUKHU YeTIOBeKa: FeHeallOTMYECKUi, OMM3HEIOBhIN, ITUTOTEHETHYECKHA,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momoubto [1IP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bone3nun ¢ HacneaCTBEHHON MNPEApacloIOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotun denoBekay», «MeTOIbl M3y4eHUS TCHETUKH YEJIOBEKA,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboThI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA M OTOOP 110 TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CENEKIHOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBumoBas rTuOpuau3anus. bBIN3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mpuyuHbel. Mcnonp3oBaHue rerepo3rca B cenekiuu. OTmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JIOCTHIXKEHUS CENIEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcamu celbCKOX03AUCNEEHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKIACHHSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIECICTBEHHOM W3MEHUMBOCTH», «METOIbl CEIEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHXKEHUS CENEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJIoTui. [Ipon3BoacTBO O€nKa, aMUHOKHUCIOT U BUTAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINUX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounass unHxeHepus. MeToapl KynbTyphbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYMPOBaHHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menununckue 6uorexnonoruu. [loctrenomuas nudposas meaumuna. [TIP-nuarnocTuka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (PyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYJISPHBIX MeXaHu3MoB (yHKiuonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Mpou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'HN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3ylbTaTOB OCBOCHUS MPOTpaMMbl 1O OUOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJECIECHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHnoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYIIUMH  CHCTEME
Ouosoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS  DKOJIOTMYECKOH  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENBHON NIEATEIHHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMU B
oOuiecTBe MpaBUJaMM UM HOPMaMHu IOBEAEHUS U CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS U CaMOPA3BUTHUS, Pa3BUTUSA BHYTPEHHEW MO3UUUHU JIMYHOCTH, NATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHHUS K  KyJAbTypHOMY  HAaclE€IuI0 U  TpajuLUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS YueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCUIMCKOro  OOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  O0ydYaromlerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIEATENBHOCTH MPHU CO3JIaHUU YYE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHbIX 33/1a4, BHIIIOJIHEHUH OMOJIOTHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUS JTIOJIEH ¢ pa3HBIMU YOSKICHUSAMHU, KYIbTYPHBIMU IIEHHOCTSMHU M COLIMATIBbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJad, YBAXXUTEIBHOTO OTHOLICHUS K MHEHHIO
OIITOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKTAHCKOW UICHTUYHOCTHU, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IIPOILJIOE U HACTOALIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MNOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHI M OTHbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3T0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKOM M COIMAILHON HAITPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBILIEHUE YPOBHS SKOJIOIMYECKOW KYJbTYphl: IMPUOOPETEHUE ONBITA IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble TPU U3YYECHUH OMOJIOTUU 3HAHHUS M YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPUHOCAIIMX BpEl OKpYKAIOLEeHd NPUPOJHOU Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITA
JESATEIIBHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEIbHOW, KOMMYHUKATHBHOH W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXY JIFOJIbMU | TTO3HAHUS MUPA;

NOHMMaHue crenuduku OMONOrMM Kak HAyKH, OCO3HAHHA €€ poid B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaKk O €IUHCTBE NPUPOAbI, YeIOBeKa U oOOIIecTBAa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpooIeM COXpaHeHUsl IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUYECTBA, MIOMCKA MyTel BBIXOJAa U3 INI00ATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydaeMble 3HAHUS Ui aHalu3a M OOBSICHEHUS SIBICHHM
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS Ul pelleHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMM IO OHOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJoBaHHEe, HAOII0JEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHE); YHHUBEpCAIbHbIC
yueOHbIe JeiicTBUS (MO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUH OOYyYarOlIUXCS,
CIOCOOHOCTh o0yJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIE MEXIUCIUTITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MMO3HABATEIBHBIC YHUBEPCAIBbHBIE YYeOHBIC NCHUCTBUSA,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4e€OHBIE JEHUCTBHUS, PETyJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXkaTh:

OByaieHHe YHUBEPCAJIbHBIMHA Y4eOHBIMU MMO3HABATEJIbHBIMY /IeHiCTBUSIMH

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITEIILHO  (DOPMYJITMPOBAaTh M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccuukanuu, 0O0O0OIIEeHHs), PaCKPBIBATh CMBICI OHOJOTHYECKHX
MOHATUH (BBIAEIATH UX XapaKTePHbIE MIPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU TOHSATHUSIMH);

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUU HX JIOCTHKECHHUS,
COOTHOCHUTD PE3YNIbTATHI ACATENBHOCTH C MOCTABIIEHHBIMU LEISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUS JUIsi OObsACHEHUs (AKTOB U SBICHUN KUBOU
TIPUPO/IBI,

CTPOUTH JIOTMUECKHE pacCyXkAeHUs (MHIYKTUBHBIE, JEIYKTUBHBIC, [0 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSATh CXEMHO-MOJICIBHBIE CPEACTBA JJIA MPEJACTABICHUSI CYIIECTBEHHBIX CBS3EH M
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUIAH PEHICHUS TPOOJIEMBI ¢ YUETOM aHAIHM3a UMEIOITUXCS MaTepUATbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE DPE3YJIHTATOB IIEISM,
OIICHUBATh PUCKHU MOCIEACTBUI IESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pPabOTy B YCJIOBHUSX peaJbHOrO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEAaTUBHOE MBITIUNICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspelieHus: npoodsieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOOB
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAllUY, MTPEOOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYyallUsSX, B TOM YHUCIE MHpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHbIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHWS B TO3HABATEIBHYID M  TPAKTHUECKYI0  00JacTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B Ka4deCTBE CpEICTBA NpH padboTe C OUOIOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMH pAClO3HABaHUS U 3alIUTHl  HHPOpMAIMH, HHGOPMALUOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKJaeMoil TeMbl (YMEHME 33a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacno3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHMSA, IMMOHMMATh 3HAYCHUE COIHAIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI 1
BECTH MIEPETOBOPHI;

BJIQZICTh PA3IUYHBIMH CIIOCOOAMH OOLICHHS W B3aUMOACHCTBHSA, NMOHUMATh HaMEPEHUs
JPYTHUX JIIOACH, IPOSBIATh YBOKUTEIBHOE OTHOLIEHHE K COOSCEIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIAaraTh CBOIO TOYKY 3pPEHHSl C HCIOJIBb30BAHHEM SI3BIKOBBIX
CPEnCTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHUMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIMBHUIAYAJIBHON pabOTHI MpH
peUIeHUu OHOJIOTHYECKOI MPOoOIeMbl, 00OCHOBBIBATh HEOOXOIMMOCTh MMPUMEHEHUS TPYIIIOBBIX
(dopM B3aMMOEHCTBUS NIPH PELICHNH y4eOHOH 3a1a4H;

BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JICHCTBUI C y4éTOM OOMIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)/I0TO YiIeHa KOJUIEKTUBA,;

NPUHUMATh IIEJTM COBMECTHON JICATENIbHOCTH, OpPraHU30BBIBATH M KOOPIMHUPOBATH
JEeUCTBHA MO €€ JOCTM)KEHHMIO: COCTaBIISATh IUIAH JEWCTBHH, PacIpelessiTh POIH C Y4ETOM
MHEHUI y4aCTHHKOB, 00CYX/IaTh PE3yJIbTaThl COBMECTHOW paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKIOTO YYaCTHHUKA KOMaHJbI B OOLINI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaiaratb HOBBIE NPOEKTHI, OLICHUBATh WJIEH C TO3WUIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYIICCTBIISATh TIO3UTHBHOE CTPATETMUECKOE TIOBEJCHHE B PA3IMYHBIX CHTYaIUsX,
HPOSIBIISITH TBOPYECTBO U BOOOpaXkeHHE, ObITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHHBEPCATBLHBIMH PeryJIATHUBHBIMY 1€l CTBHAMU:

1) camoopranu3amusi:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWs JJIsl BBIABICHUS TPOOJIEM W WX peIICHHsS B
KU3HEHHBIX M YYCOHBIX CHTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH IIEIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M MOCTYIKaX MO OTHOIICHHIO K JKMBOH NPHPOJE, CBOEMY 30POBBIO U 37J0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIIATh TO3HABATENBHYIO AESTEIBHOCTD, BBIABISTH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 3aJa4d B 0O0pa30BaTENbHOH JEATENBHOCTH |
KM3HEHHBIX CUTYaIIHsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHHUS MPOOIEeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CHTYaIlHsIM;

pacHIMpPATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTECHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE;

OLICHUBATH MPUOOPETEHHBIN OIBIT,

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO MIMPOKOW SPYIHUIINU B PA3HBIX 00JIACTSX
3HaHM, TOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENBbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JICATCIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLIGHKU CUTYalluH, BBIOOPA BEPHOTO PEILICHHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS COJAEpKaHMs yueOHoro mnpenmera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HA 00ecriedeHre MPOoPMIHLHOT0 00y4eHHsT 00y4YaroIuXCs
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKUue s OHONOTMM HAy4HbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSITEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 rOJaM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MeCTe U poJid OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOTMYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEocTas,
CaMOperyJsilMsl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYNBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOro MOKOJIEHMS, pacIIEIJICHUs, YUCTOTHl raMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBEeHHOM wu3aMeHuumBocth H. M. BaswmiioBa), mpuHIMIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O [MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
WCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucle OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKa, CTPOEHUSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHst, aBTOTPO(HOr0 M reTepoTpo(HOro TUMOB MUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mei03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHE YCTAHABIMBATh B3aHMMOCBS3M MEXIy OPTaHOMIAMH KIETKH W WX (QYHKIMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKAaHEH U UX (QYHKUUSIMH, MKy OpraHaMyd U CUCTEMaMH OpPTraHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GYHKIMSAMU, MEXAY dTanaMu OOMEHA BELIECTB, STAallaMH KJIETOYHOTO IMKIJIA W KU3HEHHBIX
[UKJIOB OPraHW3MOB, OJTalaMHd SMOPHOHAJIBHOTO PpA3BUTHSA, TCHOTUIOM W (EHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
KMBOTHBIX H YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXIy HCCIENYeMbIMH OWOJOrMYECKUMH TPOIECCaMU M SBJICHUSMH, JAENaTh BBIBOJBI H
HPOTHO3bI HA OCHOBAHUH MOJTYYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHHE BBIIBUTAaTh THUIOTE3bl, IPOBEPATh HUX OKCIHEPUMEHTAIBHBIMU CPEACTBAMH,
(bopMyIHpys LeTb UCCIeIOBAHUS, aHATM3UPOBATh MOJTYYCHHBIE PE3YJIbTAThI U eNIaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIWIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOLIECTB, W MyOJIMYHO NPEACTABIATH
NOJTyYEHHBIC PE3YJIbTaThl HA YYCHNYECKUX KOH(EPEHIIHSX;

YMEHHE OLICHMBATh JTUYECKUE AaCHEKThl COBPEMEHHBIX HCCIICIOBaHUN B 00JIacTh
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMa M CO3I1aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISATH OCO3HAHHBIN BBIOOp Oynymiei npodeccHoHaIbHOM AeATEIbHOCTH B
o0JyiacTy OMOJIOTHH, METUIIMHBI, ONOTEXHOJIOTUH, BETEPHHAPHH, CEIBCKOTO X03HCTBA, THIIEBOM
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/ P Kontposbnbie IIpakTHueckue (wipp )
NMPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchl
1 B KaK 1 bubmmoreka [JOK
HONOTHA Kak fiayka https://m.edso0o.ru/863ea20e
bubnuoreka LIOK
2 KUBBIC CHCTEMSI 1 HX H3YHeHHE 2 ! https://m.edso0o.ru/863ea20e
bubnmnoreka IJOK
3 bronorus ket 2 05 https://m.edsoo.ru/863ea20e
bubnmoreka IJOK
4 XuMHYecKasi Oprauu3anus KIeTKHA 10 0,5 1 https://m.edsoo.ru/863ea20e
bubmunoreka LIOK
> CTpocHne 1 yHiKuHH KICTKH 8 0.3 2 https://m.edsoo.ru/863ea20e
6 OOMeH BelecTB U NpeBpalleHle YHEPTUHU B 9 1 1 bubnunoreka [JOK
KJIETKE https://m.eds00.ru/863ea20e
7 Hacnencreennas unpopmanus u 9 05 bubnaunoreka [JOK
peanu3zauus e€ B KIETKe ' https://m.edso0o.ru/863ea20e
. bubnuotexa [JOK
8 JKHSHEHARI DMK KICTEH 6 ! . https://m.edso0o.ru/863ea20e
butmmoreka [IOK
1 .
9 CtpoeHre U GyHKIIMH OpTraHU3MOB 17 1.5 https://m.eds00.ru/863ea20e
bu6nmoreka IJOK
1 .
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/863ea20e
11 ['eneTrka — HayKa 0 HACIEICTBEHHOCTH U 5 05 bu6mmotexa [IOK
W3MEHYMBOCTH OPTaHU3MOB ' https://m.edso0o.ru/863ea20e
butmmoreka [IOK
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1 https://m.edsoo.ru/863ea20e
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 1 bubmumoteka [JOK
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https://m.edso0.ru/863ea20e

14 I'eneTnka yenoseka 3 0.5 ﬁgggzlflﬁzzasic.)rﬁl%%ame

15 Cernexuust OpraHu3MoB 4 1 ]r?tptlsgzjllcr::zzcl)l()(.)rﬁ/863ea206

16 BroTexXHOIOrus U CUHTETHYECKasT OMOJIOTHS 4 ﬁggijl/c:;z[;asi?ﬁ/gweame

17 PesepeHoe Bpes 1 ﬁgggzlld/(;:z?sclj)c.)rﬁ/863ea206
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13
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INOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
e Tema ypoka KonTpoabubie  IIpakTHueckue Aara HuppoBkie
n/n Bcero U3YYeHUs oOpa3oBaTejibHbIE HNuaukatopsr @I
padoThI padoThI
pecypchl
buonorus kak bubmunoreka IIOK O6mas
KOMIUIEKCHAs HAyKa U https://m.edsoo.ru/863ea20e TpaMOTHOCTb,

1 KaK 49acTh 1 Unpopmannonnas,
COBPEMEHHOTO KomnsroTepnas,
06HIeCTBa KOMMYHHUKAaTHBHAaA

Bu6nnoreka [JOK O6mas
FKCUBBIC CHCTEMBL 1 HX https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
2 csoiictBa. BKP 1 ! HudopmannonHas,
Komnsrotepnas,
KOMMYHHUKaTHBHAasA
bubnuoreka [IOK O6mras
YpoBHeBas https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
3 OpraHu3aIys >KUBBIX 1 WupopmanmoHHasi,
CHUCTEM KomnerorepHas,
KOMMYHUKAaTHBHAasA
Bu6nmoreka LJOK O6mas
Uctopus OTKpBITHS U https://m.edsoo.ru/863ea20e = rpamMOTHOCT®,

4 W3YYEHUS KIIETKH. 1 Wudopmanmonnas,

Kierounas reopus KowmmnbloTepHas,
KOMMYHHUKaTHBHAA
Metonanl Bubmmoreka ITOK O6mas

5 MOJIEKYJISPHON 1 1 05 https://m.eds00.ru/863ea20e = rpaMOTHOCTS,

KJIETOYHOM OHOJIOTHH. ' Nudopmarmonnas,
KommnbroTepHas,

[IpakTuyeckas padora
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((I/I?)yquI/Ie METOO0B KOMMYHUKAaTHBHAA
KJIETOYHOU OMOJIOTUI
(xpomatorpadusi,
anexTpodopes,
nuddepeHnraibHoe
HEHTPUPYTUPOBAHUE,
[ILP)»
Bu6nnoreka [JOK O6mas
T — https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
6 1 HudopmannonHas,
[ICTRH KomnsroTepnas,
KOMMYHUKAaTHBHAaA
bubnuoreka [IOK Oo6mas
Munepanbhbie https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
7 BEIIeCTBA KJIETKH, UX 1 0,5 NHudopmarmonHasi,
Ouonornyeckas poib KomnerotepHasi,
KOMMYHUKAaTHBHAasA
Opranunueckue bu6mmoreka LIOK O6mias
BeEIIeCTBA KJIETKU — https://m.edsoo.ru/863ea20e T'paMOTHOCTb,
Genku. JlaboparopHas Hngopmanuonnas,
8 pabora «O0HapyKeHHe 1 0.5 KommniorepHas,
6eHKOB C MTOMOIIIBIO KOMMYHHUKAaTHBHAaA
KaueCTBECHHBIX
peaKuuii»
bubmuoreka LIOK Ob6ras
CaoiicTaa, https://m.eds00.ru/863ea20e = rpamMOTHOCTS,
9 KJIaCCU(UKAIIUS U 1 HudpopmanmonHas,
¢byHKIMHN OeIKOB KommsrortepHas,
KOMMYHHUKaTHBHAaA
10 Oprannueckue 1 bu6nmoreka LIOK O6mias



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

BEILIECTBA KJIETKU — https://m.eds00.ru/863ea20e = rpaMOTHOCTb,
YIJIEBOIBI HNudopmanmonnas,
Komnsrotepnas,
KOMMYHUKAaTHBHAA
bubmunoreka LIOK O6mas
Opranuueckue https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
11 BEIIECTBA KJICTKH — 0,5 NubopmannoHHasi,
JUIAIBI Kommprotepnas,
KOMMYHHKaTUBHasA
Hyxkneunosslie bubnnorexa [IOK OOmas
kuciaotel. JJHK u PHK. https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
JlaGopaTopHnas pabota Nndopmarmonnas,
«Mccnenosanue KommerorepHas,
1 2 0 . 5 KOMMYHHUKaTHBHAA
HYKJICMHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK
Ppa3IUYHBIX
OpPTaHU3MOBY
Crpoenue 1 QyHKIHH bubnuoreka LIOK Oo6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCT,
ATO®. [Ipyrue
13 HupopmannoHHasi,
HyKJeo3uaTpudochats KoMIbioTepHas,
(HT®)
KOMMYHUKAaTHUBHAasA
CexsennpoBanue [IHK. brbnnorexa LIOK Obmas
https://m.edsoo.ru/863ea20e = rpamMOTHOCT®,
Metoabl TEHOMHKH,
14 Wudopmanmonnas,
TPAaHCKPUTITOMUKH,
KommnberoTepHasd,
MPOTEOMUKH
KOMMYHHUKaTHBHAaA
bubnuoreka IIOK O6mras
15 MeTozbl CTPYKTYpHOM https://m.edso0.ru/863ea20e = rpamMOTHOCTB,
ouosoruun HupopmannoHHasi,

KomnerorepHas,
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KOMMYHUKAaTHBHAA

bubmunoreka LIOK O6as
Turnbl KIETOK. https://m.eds00.ru/863ea20e = rpaMOTHOCTb,
16 [Tpokapuornueckas WupopmanmoHHasi,
KJIEeTKa KomnerorepHas,
KOMMYHHKaTHBHAsI
Ctpoenue bubmmorexa [IOK O6mas
9YKaPHOTHYECKOM https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
17 kietky. [Ipaktudeckas 05 Nndopmaryonsas,
pabota «M3yuenune ' KowmmbrorepHas,
v v KOMMYHHUKAaTHBHAA
CBOICTB KJIETOUHOMN
MeMOpaHb»
bubnuoreka [IOK Oo6mas
N https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
IToBepXHOCTHBII
18 HNudopmanmonnas,
anmnapar KJIeTKU
Komnsrotepnas,
KOMMYHUKAaTHBHAaA
OnHomeMOpaHHBIE bubmmoreka LIOK OGmras
OPTaHOMIbI KJICTKH. https://m.edsoo.ru/863ea20e =~ rpamMOTHOCTB,
[TpakTnyeckas pabora Nndopmarnonnas,
19 «M3yueHne IBHKEHUS 0.5 Kowmmbiotephas,
KOMMYHHUKATHBHAsI
LUTOIIJIa3MBbI B
PaCTUTETBHBIX
KJIETKax»
[TonyaBTOHOMHBIE bubanorexa [JOK OOmas
OPTraHOM/IbI KJICTKH: https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,
20 MHUTOXOHIPHH, 05 Undopmarnonnas,
IUIACTHIBL. . Komnbrotepnas,
KOMMYHHUKaTHBHAaA

JlaGopaTtopHnast pabota
«Uccnenosanue
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IjasmMoJinM3a u
JCIIasMoOJIu3a B

PacTUTEIBLHBIX
KJICTKax»
bubmunoreka LIOK O6mas
https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
HememOpanHbie
21 WudopmannonHas,
OPTaHOMIbI KJICTKH
KommproTepHas,
KOMMYHHUKATHBHAS
Bu6nnoreka [JOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
Crpoenne u GyHKIUU
22 HupopmannoHHasi,
sapa
KomnsroTepnas,
KOMMYHHUKAaTHBHAaA
CpaBHuTenbHas Bubmmnoreka [IOK O6uras
XapaKTEPUCTHKA KIIETOK https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
3YKapHuoT. HNHudopmanmonnas,
23 JlabopatopHas pabora 0.5 KowmmbiotepHas,
«3yueHue CTpOeHUSI KOMMYyHHKATHBHAA
KJICTOK Pa3IUYHBIX
OpPTaHU3MOBY
AccuMunanus u bubmuoreka IJOK O6as
JUCCUMUIIALIUS — JBE https://m.eds00.ru/863ea20e = rpaMOTHOCTB,
CTOPOHBI METa0O0IM3MA. Hudpopmanmonnas,
Tums! oOMeHa BEIIECTB. KommnsiotepHas,
24 JlabopatopHas pabora KOMMYyHHKATHBHAA

«3yuenne
KaTaJTUTUYECKON
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl
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WIM KaTaja3bl)»

DepMeHTaTUBHbBIN bubmmorexa [IOK O6mas
XapakTep peakiuii https://m.edso0.ru/863ea20e = rpaMOTHOCTB,
KJIETOYHOT'O WNudopmanmonnas,
MeTabou3Ma. Kommbrotepras,
JlaboparopHas paboTa KOMMYHHKATHBHAA
25 «3ydyenue 0.5
(bepMEeHTaTUBHOTO
paciIerIeHUs
MepoKCcHUa BOJIOPOJa B
pacTUTEIbHBIX U
JKUBOTHBIX KJIETKaX»
Bu6nmoreka [JOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
benku-akTuBaToOpHI U
26 NupopmannoHHasi,
OeNKU-UHTHOUTOPBI
KomnsroTepnas,
KOMMYHHUKaTHBHAaA
bubnuoreka [IOK Oo6mas
. https://m.edso0.ru/863ea20e
ABTOTpOGHBIH TUTT D PaMOTHOCT,
27 NupopmanmoHHasi,
oOMeHa BeIecTB
Komnsrotepnas,
KOMMYHUKAaTUBHAA
Bu6nmoreka [JOK OO6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCT®,
28 ®doTtocuHTE3 NupopmannoHHasi,
KommnberoTepHas,
KOMMYHUKAaTUBHAasA
X eMOCHHTES. };tI/tI6HI;I/0TeI;a IlOK/863 o O6imast
s://m.edsoo.ru/863ea20e aMOTHOCTb,
29 JlaboparopHas paboTa 0.5 D P
HNudopmarnmonHas,

«CpaBHeHHE MPOLIECCOB

KomnerorepHas,
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¢dorocunTe3a u KOMMYHHKATHBHAS
XEMOCHHTE3a»

AmnaspoOHbIe Bubmmnoreka [IOK O6uras
opranu3Mbl. Bujibt https://m.eds00.ru/863ea20e = rpaMOTHOCTB,

30 OPOKEHHUSL. HudpopmanmonHas,
JTaGoparopHas pabora KomrbioTepHas,
«CpaBHEHHE MTPOLIECCOB KOMMYHHKATHBHAA
OpO’KEHUS U ABIXAHUSD)

AdpOGHBIE OPTaHU3MEL bubmorexa LIOK Obmas
Yramsi https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,

31 HubopmannoHHasi,

SHEPreTUIECKOro

KomnerorepHas,
obmera KOMMYHHKATHBHAs
DHeprus MeMOpPaHHOTO bubnuorexa LIOK Oo6mas
rpaJiMeHTa MPOTOHOB. https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,

32 Cunre3 AT®: pabora Hngopmanuonnas,
nporonHoir ATD- Kommnsrorepras,
CHHTA3BI KOMMYHUKAaTHBHAaA

Bu6nnoreka LJOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
Peakuum MmarpuydHoro
33 NudopmanmnonHas,
cHHTesa KomnsroTepnas,
KOMMYHUKAaTUBHasA
bubnuoreka IIOK O6mras
Tpauckpumniuis — https://m.edsoo.ru/863ea20e = rpaMOTHOCTS,
34 MaTpPUYHBIA CUHTE3 Wudopmannonnas,
PHK KomrmbrotrepHas,
KOMMYHHKATHBHAs
.. Bbubmuoreka LHOK Oomas
35 TpaHCcHsIHUS U €€ dTaIbl 1 H

https://m.edsoo.ru/863ea20e

TPaMOTHOCTb,
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Wudopmannonnas,

Kommnbrotepnas,
KOMMYHHKATHBHAS
Komuposaiue bu6nmnoreka [JOK O6mas
https://m.eds00.ru/863ea20e = rpaMOTHOCTb,
aMHUHOKHUCIIOT. Ponib
36 HupopmannoHnasi,
pubdocom B OnocuHTE3E
KommnbroTepnas,
6eHKa KOMMYHUKAaTHBHAaA
bubnuoreka [IOK Oo6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
Opranu3zanus reHoma y
37 HupopmannoHHasi,
MPOKAPUOT U SYKAPUOT
poKap yKap KomnsroTepnas,
KOMMYHHKaTHBHAS
MoexyspHbre Bu6nnoreka [JOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
MEXaHU3MBI
38 NudopmanmnonHas,
AKCIIPECCUU TE€HOB Y K
OMIIBIOTEpHA,
ByKapHOT KOMMYHHUKAaTHBHAaA
Bupycsr — bubmunoreka IIOK O6imast
HEKJICTOUHBIE (JOPMBI https://m.edso0.ru/863ea20e = rpamMOTHOCT®,
JKU3HHU M OOJIMTaTHBIC Hudopmarmonnas,
39 Tapa3uThL. 0.5 KommnsiorepHas,
KOMMYHHKaTHBHAS
[IpakTuyeckas pabora yH
«Co3znianue Moaenu
BHUpYyCa»
bubnmuoreka IIOK O6mras
Bupycnsie https://m.edso0.ru/863ea20e aAMOTHOCTb,
rp
40 3a00JIeBaHUS YEIIOBEKA, NupopmannoHHasi,
’KUBOTHBIX, PACTEHUI KomrmbroTepHasi,
KOMMYHHKaTHBHAS
41 HanorexHonoruu B Bbubmuoreka ITOK O6mas
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OMOJIOTMH U MEJTULIUHE https://m.edsoo.ru/863ea20e = rpaMOTHOCTH,
HNudopmanmonnas,
Komnsrotepnas,
KOMMYHHUKaTUBHAS
bubmunoreka LIOK O6mas
. https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
JKU3HEHHBIN UK
42 NubopmannoHHasi,
fIeTrH KomnrerorepHas,
KOMMYHHKaTHBHAsI
Bu6nnoreka [JOK O6mas
N https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
MartpuuHslii CHHTE3
43 HK WupopmanmonHas,
A KomnsroTepnas,
KOMMYHHUKaTHBHAA
XpOMOCOMBI. bubmmoreka ITOK O6mas
JlaboparopHas paboTa https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
44 «M3ydyenune xpomocom 0.5 Hudopmarmonnas,
HA TOTOBBIX KomnerorepHas,
KOMMYHHKATHBHASI
MHUKpOIpenapaTax»
bubnuoreka [IOK Oo6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCT,
JleneHue KJIeTKu —
45 Wudopmanmonnas,
MHUTO3
Komnsrorepnas,
KOMMYHHUKaTUBHAS
Tune! K1€TOK. Bu6nmoreka [JOK OOwas
Kapuokunes u https://m.eds00.ru/863ea20e = rpaMOTHOCTB,
[IUTOKHHES. Undopmannonnas,
46 JlaGopaTopHas pabora 0.5 KommpiorepHas,
KOMMYHHUKaTHBHAaA

«HaoOmronesne murosa
B KJIETKaX KOHYMKA
KOpeIIka Jiyka (Ha
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T'OTOBBIX

MUKpOIIpenaparax)»
bubmunoreka LIOK O6mas
https://m.eds00.ru/863ea20e = rpaMOTHOCTB,
Peryssinus :KU3HEHHOTO
47 NupopmannoHHasi,
LMKJIA KJIETOK
KommnbroTepHasd,
KOMMYHHKaTUBHasA
Bu6nnoreka [JOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
OpranusMm Kak euHOoe
48 NupopmannoHHasi,
LEeJ10e
KommproTepHas,
KOMMYHHKaTUBHasA
TKaHu pacTeHwuii. bubnuoreka LIOK O6imast
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
JlaGopaTtopHnast pabota
49 . 0.5 HudpopmanmonHas,
«M3ydyenue TkaHen
. Komnsrotepnas,
paCTeHHH» KOMMYHUKaTHBHAaA
TkaHu >KUBOTHBIX U bubnunoreka IIOK O6imast
4eIoBEKA. https://m.eds00.ru/863ea20e = rpaMOTHOCTB,
50 JlaGoparopHas paboTa 0.5 Hudopmanmonnas,
«3yueHue TKaHel KommbrotepHas,
KOMMYHUKAaTHUBHAasA
JKUBOTHBIX)
Opransbl. CucTemMbl Bubmoreka ITOK O6mas
OpPraHoB. https://m.eds00.ru/863ea20e = rpaMOTHOCTB,
51 JlaGoparopHas paboTa 0.5 Hn¢opmarmonnas,
«/3y4eHne opraHoB KommerorepHas,
KOMMYHUKAaTUBHAA
LIBETKOBOT'O PACTEHUSI»
bubmuoreka LIOK Ob6ras
Omnopa Tena
52 p https://m.edsoo.ru/863ea20e = rpamMOTHOCTD,
OpraHWU3MOB

Wndopmaunonnas,
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Kommnbrotepnas,
KOMMYHUKaTHUBHAS

53

54

I[BI/I}KCHI/IC OpraHu3MoOB

ITuranue OpraHnu3mMoB

bubmuoreka LIOK
https://m.edsoo.ru/863ea20e

Bu6nnoreka [JOK
https://m.edsoo.ru/863ea20e

OOmas
IPaMOTHOCTb,
Wudopmannonnas,
KommnbroTepHasd,
KOMMYHHKaTHBHAsI

Oo6mas
IrpaMOTHOCTb,
WNudopmanmonnas,
KommbroTepHas,
KOMMYHHUKATHBHAS

55

56

IInTanne mo3BOHOYHBIX
JKUBOTHBIX.
IInmeBapurensHas
cuCTeMa YeJIoBeKa

I[BIXaHI/Ie OpraHu3MoB

Bu6nnoreka [JOK
https://m.edsoo.ru/863ea20e

bubmunoreka IIOK
https://m.edsoo.ru/863ea20e

Obmas
IrPaMOTHOCTb,
Wudopmannonnas,
KomnsroTepnas,
KOMMYHHKaTHBHAsI

OGmas
IpaMOTHOCTb,
HNudopmanmonnas,
KommproTepHas,
KOMMYHHKaTHBHAsI

57

JII)IXElHI/Ie IIO3BOHOYHBIX
JKNBOTHBIX U YECJIOBCKA

bubmmoreka IIOK
https://m.edsoo.ru/863ea20e

Obmas
IrPaMOTHOCTb,
Nudopmanmonnas,
KomnerorepHas,
KOMMYHHKaTHBHAsI

58

TpancnopT BemecTB y
OpraHu3MOB

bubmuoreka LIOK
https://m.edsoo.ru/863ea20e

Oo6mas
IpaMOTHOCTb,
Undopmannonnas,
KommnbroTepHasd,
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KOMMYHUKAaTHBHAA

bubmunoreka LIOK O6as
KpoBenocnas cucrema https://m.eds00.ru/863ea20e = rpaMOTHOCTb,
59 ITO3BOHOYHBIX Wudopmannonuas,
JKUBOTHBIX U YEJIOBEKA KommbrotepHas,
KOMMYHHUKaTHUBHAS
bu6nmoreka [JOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
Brinenenne y
60 HudpopmanmonHas,
OpraHU3MOB
KomnsroTepnas,
KOMMYHHUKAaTHBHAA
bubnuoreka [IOK Oo6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
61 3amura y OpraHu3MoB NupopmannoHHasi,
KommbroTepHas,
KOMMYHHKATHUBHAS
Bubnmoreka LJOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
NmMmmyHHas cucrema
62 HudpopmanmonHas,
YyeJIoBeKa
KomnsroTepnas,
KOMMYHHUKAaTHBHAaA
bubnuoreka [IOK O6mras
Paznpaxumocts u https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
63 perysauus y NudopmaunonHasi,
OpraHu3MoOB Komnsrorepnas,
KOMMYHHUKaTUBHAS
TymopabHas Bu6nuoreka [JOK OO6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCT®,
peryysiuus u
64 HudpopmanmonHas,
SHJIOKpHHHAs CHUCTEMA
KomnerorepHas,

JKNBOTHBIX U YE€JIOBCKA

KOMMYHHUKaTHBHAA
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bubmunoreka LIOK O6mas
https://m.eds00.ru/863ea20e = rpaMOTHOCTb,
65 DopMBI pa3MHOKEHUS R
OpTaHHsMOB KomnerorepHas,
KOMMYHHKaTHBHAsI
bu6nmoreka [JOK O6mas
https://m.eds00.ru/863ea20e = rpaMOTHOCTb,
66 [TosoBoe pa3zMHOKEHHE HudpopmanmonHas,
KomnsroTepnas,
KOMMYHHUKAaTHBHAaA
bubnuoreka [IOK Oo6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
67 Meiios WupopmannoHHasi,
KommproTepnas,
KOMMYHHUKaTHBHAsI
I'ameTorenes. Bu6nuoreka LJOK OO6mas
O6pasoBanue u https://m.eds00.ru/863ea20e = rpaMOTHOCTB,
pa3BUTHE TTOJIOBBIX Hudopmarmonnas,
kietok. JlaGoparopHas Kommbrotepras,
68 O . 5 KOMMYHHUKaTHBHAaA
pabora «M3yuyenue
CTPOEHUS MMOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
bubnmuoreka IIOK O6mras
NuauBunyansHoE https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,
69 pa3BUTHE OPTaHU3MOB NudpopmaunonHas,
— OHTOTEHE3 KommnberoTepHasd,
KOMMYHHKATHBHASI
3akyagka OpraHoB U bubnnorexa [JOK Obmas
70 TKaHel u3 https://m.eds00.ru/863ea20e = rpaMOTHOCTB,
Wndopmaunonnas,

3apOJAbIIICBBIX JIUCTKOB
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Kommnbrotepnas,

KOMMYHUKAaTHBHAA
Pocrt u paszsutue bubnuorexa [JOK OOmas
JKUBOTHBIX. https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
JlaGoparophas paboTa NudopmarmonHas,
«BhIBICHIE KommbrorepHas,

& IPHU3HAKOB CXOJICTBA 0.5 KOMMYHHKATHBHASA
3apoiblen
MO3BOHOYHBIX
YKUBOTHBIX)

Pazmuoxxenue u bubmmoreka ITOK OO6mas
pa3BUTHE PACTCHUH. https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,

79 JlaboparopHas paboTa 0.5 NudopmannonHas,
«CTpoeHue OpraHoB ' KowmmeiorepHas,
Pa3MHOKEHHS BBICIIAX KOMMYHHKATHBHA
pacTeHuin»

Bu6nmoreka LJOK O6mas
VcTopus cTaHOBJICHHSA https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,

73 Y Pa3BUTHS T€HETUKHU WudopmannonHas,

KaK HayKu KommnsrorepHas,
KOMMYHUKaTHBHAaA

OCHOBHBIE TOHATHS U bubmuoreka LIOK O6mas

CHMBOJIBI T€HETHKH. https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,

74 JlaboparopHas paboTa 0.5 WudpopmanmonHas,
«Jlpo3odua kax ' KowmnerorepHas,
00BEKT FEHETUYECKUX KOMMYHHKATHBHA
HCCIIEIOBAHUID)
3aKOHOMEPHOCTH Bubarorexa [IOK O6uras

75 HACJIEJOBAHUS 0.5 https://m.edsoo.ru/863ea20e =~ rpamMOTHOCTS,

HNudopmarnmonHas,

MIPU3HAKOB.



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

Monorubpuaaoe KowmmbroTepHast,
CerH_H/IBaHI/Ie. KOMMYHUKAaTHBHAA
[TpakTrueckas pabota
"U3yueHnue
pe3ynbTaTOB
MOHOTHOPHUIHOTO
CKpELIUBAHUS Y
npo3oh s
Lluroormaecke Bu6nnoreka [JOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
OCHOBBI
76 HupopmannoHHasi,
MOHOTHOPUAHOTO
KomnsroTepnas,
CerHIHBaHHH KOMMYHHUKAaTHBHAaA
Anannsupyoriee bubnuoreka LIOK O6iast
https://m.edso0.ru/863ea20e = rpamMOTHOCTb,
CKpELIUBaHUE.
77 HupopmannoHHasi,
Henonnoe
KommproTepHas,
AOMHHUPOBAHMC KOMMYHHUKATHBHAsI
JurubpunHoe Bubmuoreka ITOK O6mmas
CKpELIMBaHHUE. httDS://m.edSOO.I’u/863€a20€ T'PaMOTHOCTS,
[TpakTnyeckas pabora Wngopmanmontas,
KomnsrorepHas
«3yuenne )
78 0 . 5 KOMMYHHUKaTHBHAaA
pe3yJIbTaToOB
JTUTHOPUTHOTO
CKpEITUBaHUS Y
JPO30(QHITBI»
I{uTonormueckue bubmuoreka LIOK Oo6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,
79 OCHOBBI JTUTHOPHTHOTO
Nudopmanmonnas,

CKpEIIMBaHUS

KomnerorepHas,
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KOMMYHUKAaTHBHAA

bubmunoreka LIOK O6as
CuenneHHoe https://m.eds00.ru/863ea20e = rpaMOTHOCTb,
80 HaCJICIOBAHHUC Wudopmannonuas,
IPU3HAKOB Kommnbrotepnas,
KOMMYHHKaTHBHAS
bu6nmoreka [JOK O6mas
XpOMOCOMHas Teopus https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
81 HudpopmanmonHas,
HACJIEICTBEHHOCTH KoMmbioTepHas,
KOMMYHHUKAaTHBHAA
bubnuoreka [IOK Oo6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
82 I'eneTuka momna NupopmannoHHasi,
KommbroTepHas,
KOMMYHHKaTHBHAS
Bubnmoreka LJOK O6mas
T eHOTHI KaK https://m.eds00.ru/863ea20e = TpaMOTHOCTB,

83 HudpopmanmonHas,

LEJTOCTHAs CUCTEMA KommbioTepHas,
KOMMYHHUKAaTHBHAaA

T — bubmunoreka IIOK Oommas

KOHTDOJTb pa3BHTHS https://m.edsoo.ru/863ea20e = rpamMOTHOCT,

84 . NupopmannoHHasi,
pacTeHU, )KUBOTHBIX U KommbioTepHas.,
HeloBeKa KOMMYHHKATHBHASI

Bu6nuoreka [JOK OO6mas
N3meHunBOCTh https://m.eds00.ru/863ea20e = rpaMOTHOCTB,

85 pU3HAKOB. Bupl HudpopmanmonHas,

W3MEHYUBOCTHU KomnerorepHas,

KOMMYHHUKaTHBHAA
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bubmunoreka LIOK O6mas
https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,
MonudukannonHas
86 WudopmannonHas,
U3MEHYUBOCTD
Kommnbrotepnas,
KOMMYHHKATHBHAs
BapuanuonHsblii psan u bubmmorexa [IOK O6mas
BAPUALMOHHAS KPUBAS. https://m.edsoo.ru/863ea20e =~ rpamMOTHOCTB,
Jla6opatopHas pabora Unpopmannonnas,
«HccrnenoBanue Kommnsrorepras,
o KOMMYHHUKAaTHBHAaA
3aKOHOMEpHOCTEN
87 MO (PUKAITMOHHON 0.5
W3MEHYUBOCTH.
[TocTpoenue
BapHAIIOHHOTO psJa U
BapUaLlMOHHOMN
KpHUBOW»
[ eHOTHIMYECKAS bubmmoreka IIOK Oo6mmras
https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,
W3MEHYUBOCTD.
88 NudopmanmnonHas,
KomOunarusHas
KommproTepHas,
M3MCHYHBOCTE KOMMYHHUKaTHBHAaA
MyranunoHHas Bubmmoreka ITOK O6mas
W3MEHYHUBOCT. https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,
I[IpakTHyeckas paboTa Nudopmarmonnas,
89 «MyTaimy y 0.5 KowmrbroTepHast,
KOMMYHHKATHBHAs
npo3ouisl (Ha
TOTOBBIX
MUKpOIIpenaparax )»
90 3aKOHOMEPHOCTH bu6moreka [IOK O6mias
MYTaI[HOHHOTO https://m.eds0o.ru/863ea20e =~ rpaMOTHOCTB,
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porecca. Wudopmannonnas,
OnureHeTuka u KomrmbrotepHas,
SMUTC€HOMUKA KOMMYHHKaTHBHAsI
I'eHETHKA YeJIOBEKa. bubsmorexa LIOK Obuas

https://m.eds00.ru/863ea20e = rpaMOTHOCTB,
[IpakTrueckas padota

91 0.5 NubopmannoHHasi,

«CocraBieHue u
. KomnerorepHas,
aHaJIu3 POJIOCIOBHOM
KOMMYHHKaTUBHasA
Bu6nnoreka [JOK O6mas
. https://m. I 2
MeTOBL Me UIAHCKOM p eds00.ru/863ea20e = rpaMOTHOCTb,
92 WNudopmanmonnas,
TE€HETUKU
KommprotepHas,
KOMMYHHUKAaTHBHAaA
3HauecHUE bubmuoreka I[JOK O6mias
MEIUITAHCKON https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,

93 TCHETHUKU B Hudopmanmonnas,
PENOTBPALLEHUU U KowmnerorepHas,
JIEUEHUH TEHETUIECKUX KOMMYHHKATHBHA
3a00JIeBaHUIl YeIOBEKa
OCHOBHBIE ITOHSITUI bubnuoreka LIOK O6mas
CEJIEKIIHH. https://m.edsoo.ru/863ea20e = rpaMOTHOCTb,
JlaboparopHas paboTa Undopmarnonnas,

94 «M3y4eHne copToB 0.5 Kommnsrorepas,
KYJIbTYPHBIX PAacTEHHH KOMMYHMKaTHBHA
Y TIOPOJ] TOMAIITHUX
JKUBOTHBIX)

MeTop! ceNneKIIMOHHOM bubmuoreka IJOK O6mas

95 pabothl. JlaboparopHas 05 https://m.edsoo.ru/863ea20e = rpamMOTHOCTB,

pabota «3yuenue ' HupopmanmoHHas,
Komnsrorepnas,

MCTOA0B CCICKIINU



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

pacTeHuin» KOMMYHUKATHBHAs
JlocTukeHus CeJIeKIU bubmuorexa LIOK Obwas
N https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,

96 pacTeHuil U KUBOTHBIX. A
[IpakTuyeckas padora KoMmbroTepHas
«ITpuBHBKa pacTeHU» ’

KOMMYHHUKAaTHBHAA
CoXpaHeHHe, H3yucHHe bubmunoreka LIOK O6mas
N — https://m.eds00.ru/863ea20e = rpaMOTHOCTb,

97 WupopmannoHHasi,
TEHETUYECKUX KoMbIoTepHas,

p ecyp COB KOMMYHHKaTUBHasA
buotexHoiorusa kak Bu6nnoreka [JOK OOmas
HayKa U OTPacib https://m.edsoo.ru/863ea20e = rpamMOTHOCTb,

08 IPOM3BOJICTRA. Hndopmanmonnas,
IIpakTuyeckas pabora 05 Kommerorepras,
«M3y4yeHne 00bEKTOB KOMMYHHIaTHBHAA
OMOTEXHOJIOTHI
OCHOBHEIC bubnunoreka IIOK Oo6mmas
HaTpaBICHIs https://m.edso0.ru/863ea20e = rpamMOTHOCTb,

99 . HudpopmanmonHas,
CUHTETUYECKOU KommbioTepHas,
6HOHOFHH KOMMYHHUKaTHBHAaA

bubnmuoreka IIOK O6mras
XpOMOCOMHas  TeHHas https://m.eds00.ru/863ea20e = rpaMOTHOCTB,

100 NupopmannoHHasi,

MFDKCHCpHA Komnsrorepnas,
KOMMYHUKAaTUBHAA
bubmuoreka LIOK Ob6ras

101 MemumuHackue https://m.eds00.ru/863ea20e = rpaMOTHOCTS,
OMOTEXHOJIOTUHU HupopmannoHHasi,

KomnerorepHas,
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PesepBHBIi ypOK.
[ToBTOpEHME,

102 0000111eHHE,
cucTeMaTu3amus
3HaAHUHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

135

bubmunoreka LIOK

https://m.edsoo.ru/863ea20e

KOMMYHUKAaTHBHAA

Oobmas
rPaMOTHOCTb,
HNudopmarnronnas,
Kommnbrotepnas,
KOMMYHHKATHBHAS
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Ko .

I olllse SEMOro IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3yJbTATaM 0CBOEHUS] OCHOBHOI
poBep o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

TpeOoBaHUSA

CdopmMupoBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUpPOBAHMHM COBPEMEHHON €CTECTBEHHOHAayYHOW KapTHHBI MHpa, B
MO3HAHUM 3aKOHOB MPHUPOJAbI M PEIICHUU 3>KU3HEHHO BAXKHBIX COIHAJIBHO-
THYECKHX, IKOHOMHYECKHUX, IKOJOTHUECKUX MPOOJIEM YeJIOBEYECTBA, a TAKXKE B
pellIeHuH BOMIPOCOB PAIMOHATIBLHOTO MPHUPOAOIOIB30BaHUSA, B (HOPMHUPOBAHUU
[IEHHOCTHOTO OTHOIICHUS K MPUPOE, OOIIECTBY, YEIOBEKY; O BKIIA/I€ POCCHICKHUX
U 3apyOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Brnanenue cucremoif 3HaHHMH 00 OCHOBHBIX METOJaX HAyYHOrO IIO3HaHUS,
UCTIOJIB3YEMBIX B OMOJIOTUYECKUX MCCIICAOBAHMSX JKUBBIX OOBEKTOB U SKOCHCTEM
(onmcaHue, u3MepeHHe, MPOBEJECHHUE HAOIIOJEHUN); crocoO0aMu BBISIBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUraTh THIIOTE3BI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMU,
dopMynupys Lelb HMCCIEAOBAaHUS, aHAIW3UPOBATh MOJYYCHHBIE PE3YyJbTaThl U
JIEJIaTh BBIBOJIBI.

BoisiBneHne 3aBUCHMOCTH MEXJy HCCIEIYyEMbIMU BEIMYMHAMHU, OOBSCHEHUE
HOJYYEHHBIX pe3yJbTaTOB U (OPMYJIHMPOBAHUE BBIBOJOB C HCIOJIb30BAHUEM
HAay4YHBIX [OHATHI, TEOPUI U 3aKOHOB

YMeHue BiageTb CUCTEMOM OHMOJOrMYECKMX 3HAHMM, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIAraroIye OMOJIOrNYeCKHe TEPMHUHbBI U TOHATHS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHusM, BHJ, HOMYJISLUS, SKOCUCTeMa, OHOLeHO3, Onochepa; MeTaboIu3Mm,
TOMEOCTa3, KJIETOUHBI UIMMYHUTET, OMOCHHTE3 OesKa, OMOMOIMMEPHI, TUCKPETHOCTS,
CaMOpETYJISILMsA,  CAMOBOCIPOW3BEICHNUE,  HACIEICTBEHHOCTb,  W3MEHYHBOCTD,
HHEPro3aBUCHUMOCTb, POCT U PAa3BUTHE);

Ouonornyeckue Tteopuu: kierouHas Teopus T. IIBanna, M. Ilneiinena, P.
BupxoBa; kinoHanbHO-cesnekTuBHOro uMmynurera 1. Dpmux, .M. Meunukosa,
XpPOMOCOMHasi TEOpHsl HaclIeACTBEHHOCTH T. MopraHa, 3akoH 3apOZbILIEBOTO
cxoactBa K. bapa, sBomonmonnas teopus Y. [lapBuHa, CUHTETHYECKAs TEOPHUS
IBOJIOIMM, Teopus aHTpororeHeza Y. JlapBuHa; Teopust OuoreouneHoza B.H.
CykauéBa; yuenue H.M. BaBunoBa o 1eHTpax MHOT0oOpa3usi U MPOUCXOKACHUS
KyJIbTYpHbIX pacteHuii, ydenue A.H. CesepuoBa 0 NyTsIX M HalpaBICHUIX
sBostonny, yuenue B.M. Bepnazackoro — o 6uocdepe);

3aKOHBI (eIMHOO0Opa3Ms TOTOMKOB IEPBOTI0 MOKOJIEHUS, pacleINICHHs! TPU3HAKOB,
HE3aBHCHMOI'O  HacienoBaHus mnpusHakoB I. MeHgens;  clemieHHOro
HacJIENOBaHMsI IPU3HAKOB M HapylleHHs cuemieHus reHoB T. Moprana;
TOMOJIOTUYECKUX pAIOB B HacineACcTBeHHOM wu3MeHunBocth H.M. BaBuiosa;
reHeruueckoro pasHoBecuss Jx. Xapau u B. BaiinGepra; 3apojsiieBoro
cxozactBa K. bopa; 6uorenernyeckuii 3akoH 3. ['ekkens, . Miomiepa);
NPUHIUIBI (Y4UCTOTHI FaMET, KOMIUIEMEHTapHOCTH);

npaBuia (Muaumyma 1O, JInbuxa, H5KOJI0THYeCKON MUPaMUIbI YHCel, OMOMACChI U
DHEPIHH);

runote3bl (koauepBatHod A.W. Onapuna, mepBuuHoro OympoHa Jx. XonpaeiiHa,
mukpocgep C. okca, pudozuma T. Hek)




YMeHue pemiate MOUCKOBbIE OMOJIOTMYECKHME 3aJaud; BBIABIATH NPUUYUHHO-
CIICZICTBEHHBIE CBS3M MEXIY MCCIEIyeMbIMA OHOJMOTMYECKUMU OOBEKTaMH,
IIPOLIECCAMU U SIBJICHUSAMU; A€IaTh BHIBOJBI U IIPOTrHO3bI HA OCHOBAHUU IOJYyYCHHBIX
pE3yIbTATOB;

COCTaBJIATH TEHOTUIINYECKUE CXEMBI CKPEIIMBAHUSA JJI Pa3HBIX TUIIOB HACIIEAOBaHU
IIPU3HAKOB Y OPraHU3MOB, COCTaBJATH CXEMbl IIEPEHOCA BELIECTB M JHEPIUU B
9KOcHcTeMax (LeMU MUTaHUs, TUIIEBbIE CETH)

YMeHne ycTaHaBIMBaTh B3aMMOCBSI3M MEXKAYy CTpPOCHHEM U (DYHKUMSIMHU:
OpraHOM/IOB, KJIETOK pa3HBIX TKaHEW, OpraHaMd M CHUCTEMaMU OPraHOB Y
pacTeHUi, KUBOTHBIX U YEJIOBEKa; MEXAY dTalmaMu OOMEHa BEIeCTB; dTalamu
KJIETOYHOT'O IIMKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB; 3TallaMi 3MOPHOHAIBHOTO
pa3BUTHUS; TEHOTUIIOM U (HEHOTHUIIOM, (PEHOTUIIOM U (paKTOpamu cpeiibl OOUTAHUS;
MpoLIECCAMH  HBOJIIOIMU; JIBIXKYIIMMH CUJIAMU aHTPONOreHEe3a; KOMIIOHEHTaMU
Pa3IMYHBIX IKOCUCTEM U MPUCIIOCOOJICHUSAMU K HUM OPTaHHU3MOB

YMeHHe BBIJICNATh CYIIECTBEHHBIC TPU3HAKY:

CTPOCHHUS BHPYCOB, KIJIECTOK TPOKAPHOT U OJYKAPHOT; OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPIaHU3MOB, BHJIOB, OMOT€OIICHO30B, SKOCHCTEM M OHOC(EpHI,
CTPOCHHUS OpPraHOB W CHCTEM OpPTraHOB pACTCHUW, KUBOTHBIX, YCIIOBEKA;
IPOIIECCOB  KU3HEACATEIILHOCTH, MPOTEKAIOIIMX B OpraHu3Max pPacTCHHUH,
KUBOTHBIX M  YEJIIOBEKAa; OWMOJIOTMYECKHX TIPOIECCOB: OOMEHa BEIIECTB
(MeTabonu3Mm), HHGOpPMAIIUK ¥ TIPEBPAILICHUS YHEPTUH, OPOKEHHUS, aBTOTPOPHOTO
U TeTepoTpO(HOr0 THUNOB MUTaHHA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a,
Mei03a, TaMeToreHe3a, OSMOpUOreHe3a, I[OCTIMOPHUOHAIBHOTO  Pa3BHUTHS,
Pa3MHOKCHHS,  WHAWNBUAYAILHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTeHe3a),
B3aUMOJICHCTBHS T'€HOB, TI€TEPO3UCA; JCHCTBUH HCKYCCTBEHHOrO OTOOpa,
CTaOMIIM3HUPYIOUIETO, JBUXKYIIETO M Pa3pbIBAIOLIETO E€CTECTBEHHOTO OTOOpa;
QJIONATPUYECKOTO U CHUMIATPUYECKOT0 BUA000Pa30BaHUS; BIMSHUS IBUKYIIAX
CHJI DBOJIOIIMHA HAa TEHO(OHJ MOIYJISIUHU; TPHUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpene oOuTaHus, YepeJOBaHUs HAMPABICHUH 3BOIOIMHN; KPYTrOBOPOTA BEIIECTB U
MOTOKA YHEPTUH B IKOCHCTEMAX

ChopMUPOBAaHHOCTh YMCHHS BBIJCISTh CYIICCTBCHHBIC TIPU3HAKU BHUPYCOB,
KJIETOK MPOKAPUOT U SYKAPUOT; OJJHOKJIETOUHBIX M MHOTOKJIETOUHBIX OPTaHHU3MOB,
BHJIOB, OMOTEOIIEHO30B U SKOCUCTEM; OCOOCHHOCTH MPOIECCOB 0OMEHA BEIIECTB U
MpeBpalleHs dJHEpPruM B KJIEeTKe, (OTOCHMHTE3a, IIACTHYECKOTO U
DHEPreTHYECKOTO OOMEHa, XEMOCHHTE3a, MHTO03a, MeiHo3a, OIUIOOTBOPCHUS,
Pa3BUTHS ¥ PAa3MHOXKEHHUS, MHIUBHIYaJILHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
OoppOBI 32 CYIIECTBOBaHME, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMS,
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K cpejie OOWTaHWs, BIUSHHUS KOMIIOHECHTOB
DKOCHCTEM, AHTPOMOTCHHBIX HW3MEHEHHUH B HKOCHUCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U MPEBPALLEHUS SHEPTHH B Onochepe

YMeHue HUCIoJib30BaTh  COOTBETCTBYIOLIME  ApryMEHTHI, OHOJOTHYECKYIO
TEPMHMHOJIOTHIO U CUMBOJIMKY JUISl JI0Ka3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII; B3aUMOCBS3H OPraHU3MOB U Cpe/ibl OOUTaHUS; €IMHCTBA
YeJOBEYECKHX pac; HEOOXOJMMOCTH 3I0pOBOTO 00pa3a >KWU3HH, COXPAHEHUS
pa3zHoo0pa3us BUAOB U HKOCHCTEM KaK YCJIOBHS COCYILIECTBOBAHUS MPUPOJIBI U
4eJI0BEYECTBA

YMeHHe KpUTHYECKH OIICHHWBAaTh WH(POpPMAIHMIO OHOJIOTHYECKOTO COJCPKAHUS;
UHTEPIPETUPOBATh OTUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEJOBaHUM B
Ouonoruu,  MeOUIMHE,  OWOTEXHOJOIWH;  paccMaTpuBaTh  IJ100aJIbHBIE
9KOJIOTHYECKHE MPOOJIeMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOILIEHUIO K HUM




COOCTBEHHYIO TIO3HUITHIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Kox IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 buosnorus kak Hayka. JKuBble CUCTEMBI U UX U3y4YEHUE

CoBpemMeHHast OHOJIOTHSI — KOMIUIEKCHAs HayKa. brosornueckue Hayku M M3ydaeMble MU
npobnembl. DyHIaMEHTANbHBIC, TPUKIAJHBIE W TOMCKOBBIC HAy4yHBIE HCCICIOBAHUS B
OuoJIorum.

3HayeHue 6Moorun B GOPMUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpAa.
[Tpodeccun, cBazanHble ¢ OHoONOrMel. 3HaYeHnEe OMOJIOTHUH B NMPAKTUYECKOW ESTEIHHOCTH
YeJI0BEeKa: MEAMIIMHE, CEIbCKOM XO035IICTBE, MPOMBIIUIEHHOCTH, OXPaHe IPUPOIBI

11

JXKuBble cucTempl Kak mpeaMer u3ydeHus Ouonoruu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHYECKOIO0 COCTaBa, AUCKPETHOCTh U IEIOCTHOCTbH, CJIO0XHOCTh M YIOPAIOYEHHOCTH
CTPYKTYpPBI, OTKPBITOCTb, CaMOOPTaHU3AIMsA, CAMOBOCIPOM3BEIACHUE, PA3APAKUMOCTb,
HW3MEHUYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHM3alMi  KUBBIX CHCTEM: MOJICKYJISPHBIMA, KIETOYHbIA, TKaHEBBIM,
OpraHU3MEHHBIN,  MOMYJISIMOHHO-BUAOBOM, HOKOCHUCTEMHBI  (OHOTreOlEeHOTUYECKUH),
ounochepnsiid. Ilporeccel, MPOHUCXOIANINE B KUBBIX cucTeMax. OCHOBHBIC IPU3HAKH
#uBOro. JKu3Hbp kak hopMa CylieCTBOBaHHSI MAaTEPUU

1.2

Mertoab!l Ononorudeckoit Hayku. Habmoenue, n3mepeHue, SJKCIepuMeHT, cUcTeMaTH3alus,
MeraaHanu3. IlonsTme o 3aBUCMMOM UM HE3aBUCMMOW IepeMeHHOH. IlimaHmpoBaHue
skcnepumenTa. [locraHoBka u nposepka runote3. Hysnesas runoresa. [lonstue BoIOOpKU 1
e€ JoctoBepHOCTb. Pa3zbpoc B Ouosormdyeckux JaHHbIX. OIllEHKa J1OCTOBEPHOCTH
IIOJIyYEHHBIX pe3yJabTaToB. [IpMuMHBI MCKaXXEHUsI pe3ynbTaToOB dKcrepuMeHTa. [loHsaTHe
CTaTHCTUYECKOIO TECTa

1.3

2 Kierka xak Onosornueckas cucreMa

Knerka — cTpykTypHO-(pyHKIIMOHA/IbHAA €IuHUIA >KUBOro. VcTOpus OTKPBITUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounast teopus (T. llIBann, M. Illneiinen, P. Bupxos).
21 OCHOBHBIE MOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOPHUH.

' Metoabl MONEKYISApHOH W KJIETOYHOM OHOJOTMM: MHKPOCKOIHUS, Xpomarorpadus,
anekTpodope3, METOJ MEYEHbIX aTOMOB, Au(QepeHlnanbHoe LIEeHTPUPYTrupOBaHueE,
KYJIbTUBUPOBAaHUE KJIETOK

XVMMHYECKUH COCTaB KIETKH. Makpo-, MUKPO- M YJIbTPaMUKpO3JIEMEHTHL. Boja u e€ posib kak
pacTBOpUTENS, pEareHTa, ydacTHE B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYIISALUH.
MuHepanbHble BellecTBa KJIETKHM, UX Ouosornyeckas posib. Pojib KaTHOHOB M aHHMOHOB B
KJIETKE.

buonoruueckue mnonumepsl. benku. AMMHOKHUCIOTHBIM cocTaB OenkoB. CTpyKTyphl
O6enxoBoit Mosekynbl. IlepBuuHas cTpykTypa Oenka, menTuaHas CBsI3b. Bropuunas,
TpeTUYHasi, YeTBEpPTHUHAA CTPYKTYphl. JeHaTypanus. CBoiictBa OenkoB. Knaccuduxarus
6enkoB. buonornueckue QyHKIUU OEIKOB.

VYrneBonbl. MoHOCaxXapuabl, AUCaXapuIbl, OJIMTOCAXapUIabl U Tojmcaxapuabl. OO mian
CTpoeHusI M (U3MKO-XUMHUYECKHE CBOICTBa yIyieBOoJOB. buonorndyeckue ¢GyHKIUU
YIJIEBOIOB.

D)0%000201058 I'uapoduneHO-THIPOGOOHBIE  CBOICTBA. Knaccupukanus ~ aunumaos.
Tpurnuuepunsl, dochoaunuabl, BOCKH, cTepouiabl. buonornueckne QyHKIUN JIUIHIOB.
OOu1re cBoiCTBa OMOJIOIHYECKHMX MEMOpPaH — TeKy4ecThb, CIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotel. JIHK m PHK. Ctpoenue HykieMHOBBIX KHCIOT. HykiaeoTumsl.

2.2
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2.4

[Tpunnun kommiemenTapuoctu. [Ipasuno Yapradda. Ctpykrypa JIHK — nBoitHas crimpans.
Mecronaxoxnaenue u Ouonornueckue ¢ynkumu JIHK. Buger PHK. ®ynkuuun PHK B
KJIETKE.

Crpoenue moiekynsl AT®. Makpospruueckue cBsizu B moiiekyiae AT®. buonoruueckue
¢byakunn AT®. BoccraHoBIICHHBIE IEPEHOCYMKHY, MX (GYHKIMH B KieTke. CeKBEeHUpOBaHUE
JTHK.

CrtpykrypHass Ouoinorus: OMOXMMHUYECKHME M OMOPHU3NYECKHE MCCIEIOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYII

Tumbl KkJeTok: sykapuoTHYecKas M Tmpokapuotuueckas. CTpyKTypHO-(YHKIIMOHAIbHBIE
00pa30BaHMs KIETKH.

Crpoenue mpokapuoTnueckor kietku. Kinerouynas crenka Oakrepuit u apxeir. OcobeHHocTH
CTPOEHHUsI reTepoTpodHOH M aBTOTPOGHON NPOKAPUOTUYECKUX KIETOK. MecTo u poib
MIPOKApHUOT B OMOIICHO3aX.

Crpoenre U (GYHKUMOHHPOBAHUE 3yKapuoTHuecKoW kieTku. Ilna3marmdeckas memOpaHa
(mna3manemma). CTpyKTypa IUIa3MaTudeckoll MemOpaHbl. TpaHCHOPT BELIECTB 4epes
1a3MaTHYecKyl0 MeMOpaHy: naccuBHbIi (nuddysus, obneruéunas aud@ysusi), akTUBHBII
(mepBUYHBIH M BTOPUYHBIK AaKTUBHBIM TpaHcnopt). IlomynponumiaeMocTs MeMOpaHBI.
Pabora HaTpuii-kanumeBoro Hacoca. ODHJIOLMTO3: MUHOLWTO3, (aromuro3. DK3OLUTO3.
Knerounas crenka. CTpyKkTypa U QyHKIUHU KIETOYHOH CTEHKH pAaCTEHUH, IpUOOB.
[uromnazma. Ilutozons. Ilutockener. JIBmkeHue nuroIuiasMbel. OpraHouzbl KIETKH.
OnnomemMOpaHHBIE OpraHoubl KJIETKU: J3HAormazMmaruueckas cerb (OIIC), ammapar
lonbky, AM30COMBI, HMX CTpoeHHMe U (QYyHKUMU. B3anMocBs3b 0JHOMEMOpaHHBIX
opraHousioB kjeTku. CTpoeHue rpanyyisspHoro petukyiayma. CHHTE3 pacTBOPUMBIX OEJIKOB.
CuHTe3 KIeTouHbIX MeMOpaH. [ najgkuil (arpanyaspHbIi) SHAOIIA3MAaTHUECKUI PETUKYITYM.
CekperopHast (ynkuus ammapara [onpmku. TpaHCIOPT BemecTB B KIeTKe. Bakyonn
pacTUTenbHBIX KieToK. Knetounstii cok. Typrop.

[TosnryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPUHU, TUIACTUIBL.

Crpoenre u (yHKIMH MUTOXOHApUN M miactui. [lepBuuHBIe, BTOPUYHBIE M CIIOXKHBIE
1acTUIbl (POTOCUHTE3UPYIOMIUX AYKAPUOT. XJIOPOIUIACThI, XPOMOILIACTHI, JIEUKOIIACThI
BBICILINX PACTEHHM.

HememOpannbie opranougsl kietku CrpoeHne M (DYHKIMM HEMEMOpPaHHBIX OpPraHOMIOB
KJIeTkd. Pubocomsl. MukpodunamenTsl. Mblieunsle kieTku. Mukpotpy6ouku. KinerouHsrit
ueHtp. CTpoeHHe M JBWKEHHE J>KTYTUKOB U PECHHYEK. MHUKpOTPYOOUKH LUTOIIa3MBbl.
Llentpurosns.

Anpo. OGonouka siipa, XpOMaTUH, KapuoIUla3Mma, SIPBILIKHA, UX CTPOECHHE U (DYHKIUU.
SnepHblii  O6enkoBbIi  MaTpukc. [IpocTpaHCTBEHHOE pPACHONOKEHHE XPOMOCOM B
uHTepdazHoM sape. benku xpomaTuHa — TUCTOHBI.

Knerounsie BkitoueHns. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapHoT (pacTUTENIbHOM,
KUBOTHOM, TpHOHOIN)

AccuMWISIIMS U TUCCUMUIJIALIMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIEeCTB:
aBTOTPOGHBIH M TeTepoTpOoHBIH. YdacTHe KHUCIOpOAa B OOMEHHBIX IHpolieccax.
OHeprerudeckoe oOecneueHue KkieTku: mnpeBpamieHne ATd B oOMeHHBIX mpolieccax.
depMeHTAaTUBHBIN XapakTep peakiil KJIeTouHoro Metabonusma. OepMeHThl, UX CTPOCHHE,
cBoiicTBa U MexaHusM neicTBus. Kodepmentsl. OTnnuns GepMEeHTOB OT HEOPraHUYECKUX
KaTaln3atopoB. benku-akTuBaTopel H  OENKH-WHTHOMTOpPBL. 3aBHUCHUMOCTH CKOPOCTH
(epMEeHTaTUBHBIX PEAKIMIl OT pa3IuYHbIX (PAKTOPOB.

IlepBUuHBII CHHTE3 OPraHMYECKUX BELIECTB B KieTke. PoTocuHTe3. Ponb XnopomiacTos B
nporecce ¢dotocuHTe3a. CeroBas u TemHOBas (a3bl. [IpoaykTuBHOCTH (poTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.
XemocuHTe3. PazHooOpa3ue opraHu3MOB-XeMOCUHTETHKOB: HUTPUPHUIHMPYIOIIHNE OaKTepuH,
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2.6

XKene300aKTeprn, CepoOaKTEPHH, BOJIOPOIHBIC OaKTepun. 3HAUCHHE XEMOCHHTE3a.
Anas’poOHbIe opraHu3Mbl. Buabl Oposkenus. IIpoaykTel OpoKeHHsI M UX HCIIOJIb30BaHHE
YeJI0BEeKOM. AHaIpPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMU U BO30YAHUTEIH
Ooe3Hen.

AdpoOHBIC OpraHu3Mbl. DTalbl JHEPreTHYecKoro obOmeHa. IloAroTOBUTENBHBIN OTarl.
I'mukonu3 — 6ECKUCIOPOAHOE PACIIETIICHHE TITFOKO3bI.

buonornveckoe OKHCICHHE, WIM KIECTOYHOE JbIXaHWE. Poib MHTOXOHIpPUH B Ipoleccax
ouosiornyeckoro okucienus. Llukmueckue peakiun. OxkucnuTensHoe GpochopunupoBaHue.
[IpeumymiecTBa a’poOHOrO MyTH OOMEHa BEIIECTB Iepes] aHadpoOHBIM. D(PGHEKTUBHOCTh
HHEPreTUIECKOro ooMeHa

Peaknuu matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIMSAX MaTPUYHOTO
cuHTe3a. Peanmzanms HacneiacTBeHHON wHGopManuu. ['€HEeTHYEeCKUi KO, €ro CBOMCTBA.
Tpanckpunuus  —  marpuunblii  cuHre3  PHK.  IlpuHmmnsl  Tpanckpunuuu:
KOMIUIEMEHTAPHOCTh, aHTUIAPAIIEIBHOCTh, ACHMMETPHUYHOCTh. TpaHCIISAIus U €€ STaIlbl.
VYuactue tpancnoptHeix PHK B Owmocunreze Oenka. YcmoBusi OuocuHTe3a Oenka.
KonupoBanue amuHokuciot. Poias pubocom B OrocuHTe3e Oenka.

Opranmzainysg reHomMa Yy TMPOKAPUOT M DYKApUOT. Perymsius akTUBHOCTH TE€HOB Y
npokapuot. ['unoresa onepona (P. XKako0, XK. Mano). Perynsus oOMEeHHBIX MPOLIECCOB B
kieTke. KierouHslid roMeocTas.

Bupycbl — HekseTounbsle (GOpMBbI KM3HU M OONUraTtHble mapa3utbl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OAKTEpHOQaros.

BupycHbie 3a0oneBanus uenoBeka, ;kuBoTHbIX, pacrenuid. CITINJ[, COVID-19, couunanbabie
1 MEULIMHCKHE ITPOOIIEMbI

Knerounsnii nwmkin, ero mepuonasl W perymanusa. Muatepdaza m muto3. OcobeHHOCTH
MpoLeccoB, MpoTekalmux B uHTepdasze. llogroroBka KJIETKH K  JACTICHHIO.
[IpecunTeTnyeckuii  (MOCTMUTOTHUYECKUM), CHHTETHYECKHH W  MOCTCHHTETUYECKUU
(IpEeMHUTOTUYECKHH ) TIEPUOIbI HHTEP(A3HI.

Marpuunsiii  cunte3  JIHK —  permmmkanms.  [Ipunnuner  permkanmun — JIHK:
KOMILUIEMEHTAPHOCTh, IIOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIIAPAJUIEIBHOCTh. MexaHusm
perummkamuu  JJHK. Xpomocomsl. Crtpoenue xpomocom. Temomepsl U Telomepasa.
XpOMOCOMHBIM HaboOp KJIETKH — KapuoTul. JIUMIougHbIi M ramiouJHbIA  HaOOpHbI
XpoMocoM. ['omosornasbIe XpoMOCOMBI. 110710BBIE XPOMOCOMBI.

Henenne xnetkn — muto3. CTaguum MUTO3a M NPOMCXOAAIIME B HUX Mpolecchl. THIbl
murto3a. KaprnokuHes u nMTOKMHE3. buonormdeckoe 3HadeHHME MHUTO3a. Perymsmus
MHUTOTHYECKOT0 LUKJIa KieTKu. [Iporpammupyemas KierouHasi rubesb — arnonTos.
@yHKIMOHAIbHAS TCHOMHKA

OpraHI/ISM Kak OMOJIOTHYecKas CHCTeEMa

3.1

OnHOKJIETOYHbIE, KOJOHHAJIbHBIE, MHOTOKJIETOYHbIE OpPraHu3Mbl W MHOTOTKAaHEBbBIE
OpraHu3MBbl.

@opMbl pa3MHOXKEHUS OPraHU3MOB: Oecriosioe (BKItoUasi BETETaTUBHOE) M TOJI0BOe. Buibl
0ecToIoT0 Pa3MHOKEHUS: TTOYKOBAHUE, CIIOPYIIAIMS, (parMEeHTAIHs, KIIOHUPOBAHHUE.
[TonoBoe pa3mHoxkenue. IlomoBble kieTku, win Tramersl. Meiio3. Craguum Meiio3a.
IToBenenne xpomocom B wmeino3e. KpoccunroBep. buosiormdeckuii cmpiCii Melo3a H
MOJIOBOTO Ipouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimeBoe pazsutue. ['amerorenes y »kuBoTHBIX. [lomoBeie xene3pl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KIETOK. CrepmaroreHe3 M ooreHe3. CTpOE€HHE MOJOBBIX KIETOK.
Omo10TBOpeHNE W SMOPHUOHAIBHOE pPa3BUTHE >KUBOTHBIX. CHOCOOBI OIJIOIOTBOPECHHUS:
Hapy»XHO€E, BHyTpeHHee. [lapTreHorenes.

WNnauBuyanbHOe pa3BuTHE OpraHu3MoB (oHToreHes3). Crtaauu sMOpHoreHe3a KMBOTHBIX (Ha
npumepe  JArymku).  Jpobnenwe. Tumbl  apoOnenus.  OcoOEHHOCTH — IPOOJICHUS




MJIEKOMTUTAIONIMX. 3apO/bIIIEBbIe JIUCTKU (racTpyssauus). 3akiajka OpraHOB U TKaHEeW M3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BIMSHUE YacTed pa3BUBAIOLIETOCS — 3apoJbllla
(oMOpuoHanbHass MHAYKIMS). 3akiajJka IUlaHa CTPOCHHUS KUBOTHOTO Kak pe3ysibTaT
HepapXUYEeCKUX B3aUMOJICUCTBHUI T'€HOB. BimsHue Ha SMOpPHOHAIBHOE PAa3BUTHE PA3THUYHBIX
(aKTOPOB OKPYKAIOLIEH CPEIbL.

Poct u pazurtue xuBoTHbIX. [locTamMOpuonansHbIil epuo. [Ipsimoe u HenmpsiMoe pa3BUTHE.
Pa3Butne ¢ Mmetamoph030M y 6€CII03BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. bruonoruueckoe
3HAQ4YECHHUE MPSIMOr0 M HENPsIMOTO Pa3BUTHs, UX pacIpoCTpaHEHUe B mpupone. Tumsl pocra
KUBOTHBIX.  (DakTOpbl  peryysiiMd  pocTa  JKUBOTHBIX W 4enoBeka.  Craauu
MOCTAMOPHOHAILHOTO PA3BUTHUS y )KUBOTHBIX U YeloBeKa. [leproabl OHTOreHesa 4eaoBeKa.
Pa3zmuoxeHue u pa3Butue pacrenuid. ['amerodur u ciopodur. Meiio3 B )KU3HECHHOM ITUKIIS
pactenmii. OOpa3zoBaHue cmop B Ipolecce Meho3a. [ameroreHes y pacTeHUH.
OninoI0TBOPEHUE W Pa3BUTUE PACTUTENIBHBIX OPraHU3MOB. J[BOITHOE OIJIOJIOTBOPEHHE Y
[BETKOBBIX pacTeHuid. OOpa3zoBaHME€ M pa3BUTHE CEMEHH. MEXaHU3MbI pEryIsIun
OHTOTI'€HE3a Y PACTEHUU U KUBOTHBIX

3.2

Hcropus cTaHOBIEHUS U pa3BUTUA T'€HETUKHU KaK HayKu. OCHOBHbIE T€HETUUECKUE MTOHATHUS
U CUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI, QJJICIbHBIE T€HBI, AIbTEPHATUBHBIC MPU3HAKH,
JOMUHAHTHBIM M PELECCUBHBIM NpPHU3HAK, TOMO3UTOTa, TE€TEPO3UT0Ta, YUCTas JIHHHS,
rubpunpl, reHotur, ¢GeHoTun. OCHOBHBIE METOJbl TEHETHKU: THOPUIOIOTUYECKH,
[UTOJIOTUYECKU I, MONEKYIISIPHO-T€HETUUECKHI

3.3

3.4

Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aKk0H eAnHo00pa3ust THOpUI0B
nepBoro nmnokosneHus. IlpaBuno npomuHupoBaHusa. Bropoil 3akoH MeHnens — 3akoH
pacuieryieHuss npu3HakoB. LluTonornyeckre OCHOBBI MOHOTMOPUIHOIO CKpEIMBAHMSL.
['mnores3a 4UCTOTHI raMer.

Ananusupyrouiee ckpeniuBanue. [IpoMexyTodnbiil XxapakTep HacieqoBaHus. Pacuierienue
IIPU3HAKOB IIPU HETIOJHOM JIOMUHHPOBAHUMU.

JuruOpunHoe ckpemuBaHue. TpeTtuil 3akoH MeHaens — 3aKOH HE3aBHCHMOIO
HacJeIoBaHus pU3HaKoB. L{uTomornyeckne 0OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMUSL.
CueruieHHoe HacnieoBaHue Npu3HakoB. PaboTsl T. Moprana. CueruieHHOe HacleJ0BaHue
T€HOB, HAPYIICHHE CLETUICHHUS MEXY TeHaMU. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.
I'enernka mnosa. XpOMOCOMHBIN MEXaHM3M ONPEIENICHUs I0ja. AYTOCOMBI U TIOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi U reTeporameTHeld mon. ['eHeTudeckas CTpyKTypa MOJIOBBIX
xpoMocoM. HaciienoBanue nNpu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucteMa. llneioTponuss — MHOKECTBEHHOE JEMCTBHE TEHA.
MHoxecTBEHHBIN ajuienu3M. B3zauMonelicTBue HeauleNnbHbIX T€HOB. KOMIUIEMEHTapHOCTD.
Onucras. [Tonumepus

BzaumoneiictBue reHotuna u cpeabl npu  ¢GopMupoBaHuu (eHoTuna. V3MeHYHBOCTH
npu3HakoB. KauecTBeHHble M KOJMYECTBEHHbIE NpPU3HAKK. Buabl U3MEHYMBOCTH:
HEHACJIEACTBEHHAS U HACJIEICTBEHHAS.

MoudukanonHas u3MeHYMBOCTb. Posib cpenbl B (opMHpPOBaHMM MOAM(PUKAMOHHON
n3MeHunBocTH. Hopma peakimu npusHaka. BapuanmoHHbl psa v BapuanoHHas kpusas (B.
Noranncen). CpoiicTBa MOTU(PHUKALIMOHHON U3MEHYHUBOCTH.

I'enotunnyeckass u3MeHUMBOCTh. (CBOMCTBA TE€HOTMIIMYECKOW H3MEHUMBOCTH. Buabl
TeHOTUIMMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunatuBHass M3MEHUMBOCTb. Mei03 M TOJIOBOW MpoOLleCC — OCHOBA KOMOHMHATHBHOM
U3MEHYMBOCTH. Poib  KOMOWMHATUBHOM HM3MEHYMBOCTH B  CO3JAHUU T'E€HETHUYECKOTO
pa3Ho00pasust B pezenax OJHOro BUA.

MyranvoHHas W3MEHYUBOCTb. BuIbl MyTalnuil: Te€HHbIE, XpPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHBIE M WMHIYLUMPOBAaHHBIE MyTalUWH. SIEpHBIE M LUTOIUIA3MAaTHYECKUE MYTallWH.
Comarmnueckrie W NojoBble MyTanuu. [IpyunHbI BOSHUKHOBEHMsI MyTalil. MyTtareHbl U HUx




BIIMSIHUE HAa OPraHu3Mbl. 3AKOHOMEPHOCTU MYTAI[MOHHOT'O Mpoliecca. 3aKOH TOMOJIOTUYECKUX
psanoB B HacienctBeHHoi mamenuuBoctu (H.WM. BaBunon). BHesnepHas M3MEHUHMBOCTb U
HaCJIEICTBEHHOCTh

3.5

3.6

3.7

KapI/IOTI/IH YCJIO0BCKaA. MC}K,Z[YHapOI[HaH nmporpamMma HCCICOOBaHUA TI'€HOMa 4YCJIIOBCKaA.

Metoant U3YYEHHUS TCHETUKH 4eJI0BEKa: reHeaIOTHISCKU, OJIM3HEIOBBI,
IUTOICHETUYCCKUH, MOMYJISAIUOHHO-CTaTUCTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHU .
CoBpemMeHHOE OnpeacIICHUE TeHOTHIIA: MOJIHOTEHOMHOE CEKBEHHPOBaHUE,

TeHOTUIIMPOBaHKE, B TOM yucie ¢ noMoiusto [11[P-ananuza. HacneacrBennsle 3a00neBaHus
4yesoBeKa. ['@HHble UM XpOMOCOMHBIE OOJE€3HM ueloBeKa. boje3sHu ¢ HaciuenCTBEHHON
IIPEAPACcIIOIOKEHHOCTbIO. 3HAUCHUE MEAULUHCKON T'eHETHKN B MPEAOTBPAILEHUN U JICYEHUH
TeHETUYECKUX 3a00sieBaHni yesoBeka. CTBOJIOBBIE KIIETKU

JlomecTukalus U cenekuus. 3apokeHne ceaeKuy U fomectukanuu. Yuenue H.M. BaBunosa
O IIEHTpax MPOMCXOXKIEHUS W MHOrooOpasusi KyJlbTypHbIX pacTeHuil. Ponpb cenekuuun B
CO3JJaHMM COPTOB pAaCTeHWH U Mopoxa KUBOTHBIX. CopT, mopoaa, WWTaMM. 3aKOH
TOMOJIOTMUYECKHX PSIOB B HaclleACTBEHHON n3MeHunBoctyd H.M. BaBuiosa, ero 3HaueHue ais
CEJIEKIIMOHHON paboThI.

Mertoab! cenekunOHHON paboThl. MICKyCCTBEHHBIM 0TOOP: MacCOBBIM M WHAMBUYAIbHBIH.
Oranbl KOMOMHAIIMOHHOW celeKuu. VcnbITanne mpou3BoguTeNiel mo noromctBy. OTbop
10 TEHOTHUITY C MIOMOLIbIO OLIEHKH (PEHOTHUIA ITOTOMCTBA U OTOOP 10 T€HOTHUITY C TIOMOIIBIO
ananusa JIHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJl CEJeKIUMOHHOW paboThl. PaguanuoHHblil
XUMAYECKHI MyTareHe3 KaK MCTOYHHK MYTallMid y KYJIBTYPHBIX (OPM OpPraHH3MOB.
Vcnonb3oBaHue T€HOMHOTO pEJaKTHUPOBAaHUS M MeToaoB pekoMOMHaHTHBIX JIHK nms
MIOJIy4YEHUsI UCXOJHOI0 MaTepuraia JUisl CEIeKLUU.

Iony4yenue nonumion0B. BHyTpuBHIoBas ruOpuausaiys. bIM3KopoacTBEHHOE CKPEIBAHKE,
i uHOpUIMHT. HepoJcTBeHHOE CKpelMBaHue, WM ayTOpuauHT. ['eTepo3uc U ero MpHYrHEL.
Hcnone3oBanue rereposuca B cenekuuu. Otnanénnas rudpuuzanus. [Ipeogonenue Gecronus
MEKBHUJIOBBIX THOPHIOB. JIOCTHKEHNUS CENEKIIMU PACTEHUI U JKUBOTHBIX

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE W TKAHEBbIE KYJIbTYpBHI,
MHUKPOOPIaHU3MBbI, HX XapaKTEepUCTHUKA. TpaJaulMoHHas OWOTEXHOJOIMs: XjeOomeyeHue,
MOJly4YeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENUE. MUKpPOOHOIOTHYECKUNH CHUHTES.
OOBEKTB MMKpPOOHOJIOTHUECKMX TexHojorui. IIpom3BoacTBo Oenka, aMHUHOKUCIOT U
BUTaMUHOB. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTPYKIMS SUIEKIETOK U KIIOHUPOBAaHUE
JKUBOTHBIX. METO TPaHCIUIAHTALUHU SAAEP KIETOK.

XpOMOCOMHasl M TeHHas WHkeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYHPOBaHUE
pexomOunanTHeIX JIHK. JlocTrkeHus 1 nepcrneKTuBbl XpOMOCOMHOM Y T€HHOW MHKEHEPUH.
MenunuHckre 6M0TeXHOJI0ruU. Vcrob30BaHie CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHHU4€CKOIro Mmupa

4.1

4.2

buonoruueckoe paznooOpasue opraHn3MoB. COBpeMeHHasi CUCTEMa OPTaHHYECKOro MHpa.
[Ipunnuner  knaccudukanuu  opranu3MoB. (OCHOBHBIE — CHCTEMAaTUUYECKHE  TPYIIIBI
OpraHu3MOB.

OCOOEHHOCTH CTPOCHUS W JKU3HEACATEIHPHOCTH OJHOKJIETOYHBIX OPTaHU3MOB. bakTtepuw,
apxeu, OJHOKJETOYHbIE TPUOBI, OIHOKIETOYHBICE BOJOPOCIH, JPYTHE€ MPOTHUCTEHI.
Kononmanpabeie opranu3mbel. [[BKeHHE OJIHOKJIETOYHBIX OPTraHU3MOB: aMEOOHUIHOE,
KT'YTUKOBOE, PECHHYHOE. 3allluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OPraHu3MOB. TaKkCUChI

MHoOrokjieTouHble pacTeHus. B3anMoCBs3b 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TkaHw,

OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOIO opraHuzMa. OpraHusM Kak €IMHOE IIEJIOE.
Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHAs, IOKPOBHAs,




IIPOBOJAINAsA, OCHOBHasg, MexaHuuyeckas. OCOOCHHOCTM  CTpOE€HHs, (QYHKUUH U
PacCIIOJIOKEHUSI TKAHEH B OpraHax pacTeHUN

4.3

BereraruBHbie ¥ TeHEpaTUBHBIC OpPraHbl pacTeHUN. DYHKIUU OPraHOB M CHUCTEM OPraHOB.
Kapkac pacrenuii. JIBM)KEHHME MHOIOKJIETOYHBIX PACTEHUM: TPONMHU3MbI M HACTUH.
[Tornomnienne BOJBI, YIVIEKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB pacTeHUSIMU. [[pIxaHue
pactenuid. Jluddy3us ra3oB Uepe3 IMOBEPXHOCTh KIETKH. [pPaHCIOPTHBIC CHUCTEMBI
pacteHuil. BwineneHue y pacreHuid. 3aliMTa y MHOTOKJIETOYHBIX pacTeHui. KyTukyna.
CpenctBa NacCUBHOM M XUMHYECKOM 3a1IUThl. OUTOHIUIBI.

Pazgpaxkumocts W perymsiuus 'y OpraHu3MoB. Pa3zipaxuMocTh U peryisinus y
MHOTOKJIETOYHBIX pacTeHui. POCTOBBIEC BENIECTBA U MX 3HAYCHHUE

4.5

MHOroKI€TO4YHbIE KUBOTHBIE. B3aMOCBA3b 4acTEll MHOTOKJIETOYHOIO opraHusMa. TkaHw,
OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOro opranu3ma. OpraHusMm Kak €IMHOE LIEJIOE.
I'omeocra3. TkaHu JKMBOTHBIX M 4YEJIOBEKA. THIBI XMBOTHBIX TKaHEH: JIUTENIHAIbHAs,
COCMHUTEIIbHAS, MBIIIIeUHAas!, HepBHAsA. OCOOEHHOCTH CTPOEHHUS, (PYHKIIMNA U PACTIONOKEHUS
TKaHEW B opraHax XMBOTHBIX U 4€JIOBEKa

4.6

5.1

Opransl U cUCTEMBI OPraHOB )KUBOTHBIX. DYHKIIMU OpraHOB U cucTeM opra”os. Onopa Tena
opranu3mMoB. CKeJeTbl OJHOKJIETOYHBIX WM MHOTOKJIETOYHBIX >KMBOTHbIX. HapyxHblli u
BHYTpeHHUH cKkeneT. CTpoeHue U TUIIBI COEAMHEHNS KOCTEH.

JIBU>KEHHE MHOTOKJIETOYHBIX XHUBOTHBIX. lluTaHue >kuBOTHBIX. [IuTaHue MO3BOHOYHBIX
KHUBOTHBIX. JIpIxanue »uBOTHBIX. KoxkHOe npixanue. XKabepHoe u 1€royHoe JbIXaHue.
JlbIxaHH€ TO03BOHOYHBIX JKUBOTHBIX. OBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS JIETKUX
II03BOHOYHBIX JKUBOTHBIX. JIpIXaTenbHas cucTeMa yenoBeka. MexaHn3M BeHTWISILUN JIETKUX
y OTHUI ¥ MJIEKONMUTAIOMKX. TpaHCHOPT BEUIECTB y OPraHU3MOB. TpPaHCIOPT BEIIECTB Y
KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cuctema MO3BOHOYHBIX
XKUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOIIOLIUOHHbIE YCIOKHEHHS CTPOSHUS KPOBEHOCHOM
CHCTEMbl 1T03BOHOYHBIX KUBOTHBIX. Bhlgenenue y opranu3smoB. BobiieneHue y :KMBOTHBIX.
Cokparurenbuble Bakyoiu. Opransl BbieiaeHusi. CBSA3b MOJOCTU Tella C KPOBEHOCHOW W
BBIICJIUTENIBHON CHCTeMaMHu. BblgeneHne y MO03BOHOYHBIX JKMBOTHBIX. 3alura y
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI M UX POU3BOAHBIE.

PasnpaxxumocTs W peryinsuus y OpraHu3moB. Pa3apaXumocTs y OJHOKJIETOYHBIX
opranu3moB. Takcuchbl. Pa3apakuMocTh U peryjisiiusi y MHOTOKJIETOYHBIX pPaCTEHUM.
PocToBbI€ BelecTBa U MX 3HAYCHHUE.

HepBHas cucrema u pediexrtopHas peryisuus y MHOTOKJIETOYHBIX KMBOTHBIX. HepBHas
CUCTeEMa M €€ OTAENbl. OBOJIIOLMOHHOE YCIIO)KHEHHE CTPOCHMSI HEPBHOM CHCTEMBI Yy
KUBOTHBIX.

Pa3pabotka anroputmMoB u mnporpamMMm i 3(p@PexkTuBHOM (YHKIMOHAIBHOW aHHOTALUHU
T€HOMOB, TPaHCKPUOTOMOB, IPOTEOMOB, METa00JIOMOB MHUKPOOPIaHU3MOB, PACTEHHIH,
KUBOTHBIX U YEJIOBEKa

OpFaHI/ISM YCJIOBCKA U €10 3JOPOBLEE

Opranbl W CHUCTEMBl OpPraHoB uenoBeka. OTIOenbl TOJOBHOIO MO3ra IMO3BOHOYHBIX
KUBOTHBIX. Pedmekc u pedrnexrtopHas nyra. be3ycloBHbIe U YCIOBHBIE pPe]IeKCHI.
I'ymopanbHast perynsius W SHIOKPUHHAs CHCTEMAa >KUBOTHBIX M 4YesnoBeka. JKemnessl
SHJIOKPUHHOM CUCTEMBI U HX TOPMOHBI. JleHicTBME TOPMOHOB. B3auMOCBSI3b HEPBHOW U
SHIOKPUHHOM cucTeM. | umortanamo-runodusapHas cucrema. Pedrnexkc u pediiekTopHas
nyra. be3ycrnoBHbIE U YCIOBHBIE pehIeKChI

5.2

3ammra opraHu3ma oT Oone3Hedl. MmmyHHas cuctema uyenoBeka. KierouHsld u
rYMOpaJbHBI UMMYHUTET. Bpokn€HHBIN, mproOpeTEéHHBIH crenupruuecKuii UMMYHUTET.
Teopuss knoHanpHO-cenekTMBHOro uMMMyHurera (I1.Opmux, ®.M.bepuer, C.Tonerasa).
BocnanurenbHble OTBETHl OpraHu3MoB. Poiib BpOXIEHHONO HMMMYHHMTETa B Pa3BUTUHU




CUCTEMHBIX 3a00JIEBAHUI

5.3

5.4

KpoBenocHast cuctema m e€ oprasnbl. Cepane, KpOBEHOCHBbIE COCYAbl U KpoBb. Kpyru
KpoBooOparnienus. Pabora cep/ia u e€ peryisus

Hpixanue yenoBeka. Juddysus ra3oB uepe3 moBepxXHOCTh KIETKH. [[pIxaTenbHas cucreMa
yenoBeKa. JpIxarenabHasi MOBEpXHOCTh. Perynsius apixanus. [{pixatenbHbie 00bEMBI

5.5

5.6

5.7

6.1

HI/IH_IeBapI/ITCJ'IBHaH CHCTEMA YCJIOBCKA. OT,Z[CJ'IBI IMUIICBaPUTEIIBHOI'O TpaKTa.
HnmeBapHTeanHe JKCIIC3hI. BHYTpI/IHOJIOCTHOC N BHYTPUKIICTOYHOC MMHUIICBAPCHUC

IlokpoBsl u ux mpousBojaHble. Opranbl  BbyieneHus. llouku. CrpoeHue u
¢ynknuonupoBanne HedpoHa. DunbTpamus, cekpenus W OOpaTHOE BCACHIBAHHME Kak
MeXaHU3MBbI pabOThI OpraHoB BeiAeneHus. OOpa3oBaHUe MOYH Y YeTIOBEKa

JIBrokeHue 4ernoBeKa: MpllieyHas cuctema. CKeJIeTHbIE MBIIIIEI M UX padota. CTpoeHHE U
TUIIBI COEIMHEHNS KOCTEN

Teopus 3Bontonuu. PazButue xnu3Hu Ha 3emie

OpomonuonHas teopust Y. lapBuna. [Ipennocbuiku BO3HUKHOBEHU napBUHU3MA. JKu3Hb 1
HayyHas JedarenbHocTh Y. JlapBuHa.

JIBmokymiue cuisl 3BositolMK BU10B 1o Y. JlapBrHY (BbICOKasi MHTEHCUBHOCTb Pa3MHOXKECHHUS
OpPraHM3MOB, HACJEICTBEHHAs U3MEHYMBOCTh, OOpPH0A 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBIN OTOOD).

Odopmnenne cunrernyeckoir Teopun 3Bomonmu (CTI). HelitpanbHas Teopus 3BONIOIUH.
CoBpeMeHHas  SBOJIIOIIMOHHAs  OWojorus. 3HAYeHUE OBOJIOLUOHHON  TeopuM B
(hOopMUPOBaHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Tonynsauus Kak sj1eMeHTapHass enuHuLa 3BoytoLMd. COBpEMEHHbIE METOJbl OLIEHKU
TCHETHYECKOTO Pa3HOOOpa3Wst M CTPYKTYpbl mnomymsauuid. M3meHnenwe rteHodoHaa
MOMYJISAUHN KaK 3JIEMEHTapHOE 3BOJIFOLIMOHHOE SIBIEHUE. 3aKOH T€HEeTHYECKOI0 paBHOBECHS
Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (AaKTOpbl (ABMXKYIIME CHJIbI) 3BOJOLMH. MyTalMOHHBIN Ipolecc.
Komb6unaruBHast uamMmeHunBocTh. Jlpeiid reHoB — ciyyaiiHble HEHAIPaBJIEHHbIE U3MEHEHUS
4acToT ajulene B momyisauusax. Dpdext ocHoBarens. Murpauuu. M3onduus nomymnsuuid:
reorpaduyeckas (IpocTpaHCTBEHHas ), OHoIornueckast (pernpoyKTUBHAs).

EcrecTBeHHbIl 0TOOp — HampaBmsoomuil ¢axtop 3Bomounu. DopMbl e€cTECTBEHHOTO
oT0opa: ABIKYIINNA, CTaOUIN3UPYIOLIH, pa3pbiBatoinii (au3pynTuBHbIi). [lonoBoit oToOD.
[IpucnocoOaeHHOCTh OpPraHU3MOB KakK Ppe3yJlbTaT MHUKPOIBOJIOLUUH. BoO3HUKHOBEHUE
npucrnocoOaeHuit 'y  opraHuzMoB. Apomopdo3sl u  uauoamantauuu. [Ipumepst
npucrnocobaeHuit y opranuzMoB. OTHOCUTEIBHOCTb MTPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u crpykrypa. BumooOpazoBaHue kak pe3yiabTaT MHUKPO3BOJIOLHUU.
W3onsauus — kmodeBoit ¢akrtop BuaooOpazoBaHus. [lytu um crmocoObl BUI00Opa3oBaHUs:
aiyonarpuueckoe (reorpaduueckoe), CUMIATPUUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumuionan3anus, rudpuauzanus). JauTeabHOCTb HBOIIOIMOHHBIX TPOIIECCOB.
Mexanu3mbl GopMHUpPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pasusl.

Pone  »BoOmIOIMOHHON OuoNOTMM B pa3paboTKe HAayyHBIX METOJOB COXpPaHEHHS
O6uropa3zHooOpaszusi. MUKpPOAIBOJIOLNSA U KOIBOJIOLUS Mapa3uTOB M UX X035€B. MexaHU3MBbI
(dbopMHpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CITOCOOBI OOpPBOBI € HEil

6.3

MeTtoapl n3yueHus: MakposBosonu. [lageoHTonornyeckue MeToIbl U3y4€HHUs 3BOJIOLUU.
Ilepexoanbie GopMbl U GUITOTEHETUYECKHE PSI/IbI OPTaHU3MOB.

buoreorpaduueckue meTop! n3ydeHus somonun. CpaBHeHue (aopsl U payHbl MAaTEPUKOB
1 ocTpoBOB. buoreorpaguueckue obnactu 3emian. Buabl-sHIEMUKH U PETUKTHI.
OMOpPHUOIOTHYECKHEe M CPAaBHUTEIbHO-MOP(OIOrHYECKUe METO/bl U3YYEHHs SBOJIOLUU.
I'eneTnueckue MEXaHU3MBbI SBOJIIOIIMM OHTOTE€HE3A U MOSABICHUS BOJIOLMOHHBIX HOBILIECTB.
['oMosiornyHble W aHaJOTMuYHble oOpraHbl. PyauMmeHTapHble oOpraHbl W aTaBU3MBI.




6.4

MonekynsipHO-TEeHETHUECKHE, OMOXMMHUYECKHE M MaTeMaTUYeCKHUE METOJbl H3y4YCHHS
sBomonru. ['omonoruuneie reHbl. COBpeMEHHBIE METObI MMOCTPOSHUS (DPUITOTEHETHUSCKUX
JIePEBbEB.

XpOMOCOMHBIE MYTAITUU U 3BOJIIOLHS TEHOMOB.

O6mue 3akoHOMepHOCTH (IpaBuiia) 3BodroUU. HeobpaTuMocTh 3BONIIOLMU. AJanTHBHAS
paauanusi. HepaBHOMEPHOCTb TEMITOB 3BOJIIOLUU

Hayunple THMOTE3bl NPOMCXOXKACHUS KHU3HM Ha 3emsie. AOHOTEHE3 U TaHCIEPMHUSL.
JloHay4Hble IPEACTABICHUS O 3apOKICHUN KU3HU (KpealmoHu3M). 'nnoresa nocTossHHOro
camo3apoKJIeHusl KU3HU U e€ omnpoBepkeHue omnbiTamu @. Penu, JI. Cnamnanuanu, Jl.
[Tactepa. [IporcxoxkaeHue KU3HU U acTPOOUOJIOTHSL.

OcHoBHbIE 3Tanbl HEOPraHUYECKol 3Bomtonuu. IlnanerapHas (reosiornyeckas) 3BOJIOLUS.
Xumuueckas 3BOJIOLUS. AOMOTeHHbIN CUHTE3 OPraHMYeCKHX BELIECTB U3 HEOPraHUUYECKUX.
OmnbiT C. Mumiepa u I'. FOpu. O6pazoBanue moaumepoB u3 MoHoMepoB. KoarepBarHas
runote3a A.M. Omapuna, runoreza nepBudHoro OynboHa JIk. XoijaelHa, reHeThdecKas
runore3a . Mémnepa. PuGosumer (T. Yek) m rumotesa «vmpa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE ITPOTOKIIETKH.

Uctopus 3emnn u Mmeronsl e€ wu3ydeHus. lckomaemble OpraHMYecKHE OCTaTKH.
I'eoxpononorust u e€ Meroabl. OrTHoOcUTENbHAasT U aOCOJIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1kasa: 0HbL, Ipbl, HEPUOJIbL, JTOXH.

HavanpHble sTansl opraHuuyecko spomtouuu. IlosBieHne M 3BOIIOLUSA TEPBBIX KIETOK.
Oontonus MeTabonu3ma. Bo3HMKHOBEHME NEpBBIX sKocucTeM. COBpEMEHHbIE MUKPOOHBIE
OMOIUIEHKM KaK aHajor mnepBbiX Ha 3emiie coobmectB. Ctpomaronutsl. [Ipokapuorsl u
9yKapUOTBHI.

IIpoucxoxxaenue sykapuoT (cuMOMOreHe3). DBOJIOLMOHHOE IPOMCXOXIEHUE BHUPYCOB.
[IpoucxoxaeHrue MHOTOKJIETOYHbIX OpraHu3MoB. BO3HHKHOBEHHE OCHOBHBIX TIpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOIIOLUY BbICIIUX pacTeHUi. OCHOBHbIE apoMop(03bl pacTeHU. Bbixos
pacTeHuii Ha cymy. [losBiaeHNE CIIOPOBBIX PacTEHUI U 3aBOEBaHUE MMM CylId. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHUI.

OcCHOBHBIE 3Tambl HBOJIOLUM KUBOTHOIO MHUpa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — TMOSIBJIEHHE COBPEMEHHBIX THUMOB. IlepBbie
XOpJIOBBIE )KUBOTHBIE. JKU3HB B BoJIe. DBOIIONMS TO3BOHOYHBIX. [IponcxoxaeHne ampuonit
n pentwimid. IIpoucxoxaeHHEe MIEKONUTAMUX M NOTHLN. [IpuHIUI — KIH0YEBOro
apomopdo3za. OcBoeHHe 6eCIIO3BOHOUYHBIMU U TO3BOHOYHBIMH KHUBOTHBIMU CYILIH.

PazButue xu3HM Ha 3eMie Mo spaM U MEpPHOJaM: apXeu, MpoTepo30H, MaIe030i, ME3030H,
KaifHo30M. OOImas XapakTepUCTHKa KJIMMaTa M reosJlorndeckux mnpoueccos. llosBienue u
paciBeT XapaKTEPHbIX OPraHU3MOB. YTIIeoOpa3oBaHHE: €ro yCIOBHS U BIUSHUE HA Ta30BbIN
cocTaB aTtMochepsl.

MaccoBble BBIMUPAHHUS — HKOJIOTMYECKHE KpU3HCHI mpouuioro. [IpuumMHBI U CleACTBUS
MaccoBBIX BoIMUpaHuil. COBpeMEHHBIN 3KOJIOTMYECKHI KpU3UC, €r0 0COOEHHOCTH

6.5

Pazgensl u 3anaun antpononoruu. Merozasl antponosioru. CTaHOBJIECHUE MPEACTABICHUHN O
MPOUCXOXKACHUH uesioBeka. COBpeMEHHbBIC HAyUYHbBIE TEOPHHU.

CxoncTBO  4YenoBeka € JKMBOTHBIMU. CHCTeMaTHYeCKoe  IOJIOKEHHE  YeJIOBEKa.
CBueTenbCcTBa CXOJCTBA 4YEJIOBEKAa C JKHMBOTHBIMH: CPaBHUTEIHLHO-MOp(]OIOTHYECKHE,
AMOpHUONIOTUYECKHE, (DU3HOTIOT0-ONOXUMHUYECKHe, MmoBeaeHuYeckne. OTIuYus 4eloBeKa OT
KUBOTHBIX. [IpsIMOXOXKIEHHE W KOMIUIEKC CBS3aHHBIX C HHUM TIpU3HaKoB. Pa3Butue
TOJIOBHOTO MO3Tra M BTOPON CUTHAJIbHOW CUCTEMBI.

JBuxymue cuibl ((pakTopbl) aHTpoOIOreHe3a: Ouojaoruueckue, cournaibable. COOTHOLIEHHE
OMOJIOTUYECKHX U COIUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaIUM AHTPOTIOTE€HE3a. ABCTPATIONMUTEKH — JBYHOTHE TIpEAKH Jroei. YenoBek
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YMEJIbI{, IEPBbIE€ U3TOTOBJICHUS OpyAuN Tpyaa. YenoBek MpAMOXOIAIIMNA U TIEPBbIA BBIXOJ
moxaed 3a mperensl  Adpuxku. YemoBek reiaenbOeprckuii  — oOmMA  Mpemok
HEeaHIepTaIIbCKOr0 YeJIOBeKa U YeJoBeKa pazyMHoro. YesnoBek HeaHIEPTATbCKUM Kak BUJ
moJell XonoAgHoro kimMaTta. YenoBek pa3yMHBIM COBPEMEHHOIO THUIA, JIEHUCOBCKUUI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenaMu AQpuku.

DBOIIOLIMS COBPEMEHHOT0 uenoBeKa. EcTecTBeHHBIH OTOOp B MOMyNSALMSAX 4YeJIOBEKa.
MyrtaunonHusiii npouecc u noaumop¢usm. IlonmynsuuoHHBIE BOJHBI, Apeld TeHoB,
MUTpanus 1 «3QQPEeKT OCHOBATEIS» B MOMYJISAIUAX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacbl. [lonsitue o pace. bonbime pacel: eBpomneoujHas (eBpasuiickas),
aBCTpaJIO-HErpouHas (3KBaTOpUaIbHAsA), MOHTOJIOUHAS (a3MaTCKO-aMepHKaHcKas). Bpems
U TyTH paccelieHus 4YeloBeka Mo MaHeTe. EnuHcTBO wenoBeweckux pac. Hayunas
HECOCTOSITENIBHOCTh  pacu3Ma. lIpucriocoOneHHOCTh 4YenoBeKa K pa3HbIM  YCIOBUSM
OKpy>karolen cpenbl. Biausiaue reorpadudeckoii cpenbl u Apeiida reHoB Ha MOP(HOJIOTHIO U
(U3MONIOTHIO YeTOBeKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosioruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.

Mertoab! skonoruu. IlosneBble HaOMrOAEHUS. DKCIEPUMEHTHl B 3KOJOTMM: HPUPOJHBIE U
naboparopHble. MoJenupoBaHHEe B JKOJIOTUM. MOHUTOPUHI OKPYKAIOIIEH Cpesbl:
JIOKAJIbHBIH, PETMOHANIBHBIN U TI100aIbHBIN

7.2

7.3

Okonorndyeckue  (GakTopbl M 3aKOHOMEpHOCTH MX  JeictBusa.  Krnaccudukanus
HKOJIOTHYECKUX  (DaKTOpOB: abOMOTHUECKHE, OWoTHYecKHe, aHTponoreHneie. OOmme
3aKOHOMEPHOCTH JeMcTBUsA  3Kosorudyeckux ¢axrtopoB. [IpaBuno munumyma (K.
HInpenrens, 0. JInbux). TonepanTHOCTH. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
Abuotnueckue akrtopel. CBeT Kak 3Koyorndeckuit daxrtop. JlelcTBUE pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTPa Ha OPraHu3Mbl. DKOJIOTMYECKUE TPYIIbl PACTEHUHM U >KUBOTHBIX I10
OTHOILIEHMIO K cBeTy. CUrHanbHas posib cBeTa. DoTonepruoansm.

Temmeparypa kak dkojorudeckuii (axrtop. JlelictBue TemmepaTypsl Ha OpraHU3MBI.
[loiiknnoTEpPMHBIE M TOMOHOTEPMHBIE OPIaHMU3MBL. OJBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHHU3MBI.

BrnaxHocts kak skonormdeckuil daxrop. IlpucnocobneHuss pacTeHUd K MOAJNEP)KaHHIO
BoaHoro Oamanca. Kmaccudukarms pacreHui 1mo oTHomeHH0 K Boje. I[lpucmocoOrieHus
YKMBOTHBIX K N3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenpl oOWTaHUS OpPraHM3MOB: BOJHAs, HA3EMHO-BO3AYIIHAs, IOYBEHHAas, TIyOMHHAas
MOJINOYBEHHAs, BHYTpHOpPraHu3MeHHas. PU3NKO-XUMHUECKHE 0COOEHHOCTH CpeJ] OOUTaHUS
opranusmoB. [IpucnocoOiaeHnst OpraHu3MoB K KU3HU B Pa3HbIX Cpe/ax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOUHBIE M TOJUYHBIE PUTMBI.
ITprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUN XKU3HH.

XKuznennole ¢Gopmbl opraHu3moB. [lonsTe o xu3zHeHHOW Qopme. JKusHeHHBIE (HOPMBI
pacTeHMi: JepeBbs, KyCTapHUKH, KYCTADHUYKH, MHOTOJIETHUE TPAaBbl, OJHOJETHUE TPABBI.
XKuznennole (GOpMBI )KMBOTHBIX: THJIPOOMOHTHI, T€OOMOHTHI, a3poOUOHTBI. OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buotnueckne  dakrtopel. Buasl  OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIWS,
XUIIHUYECTBO, CcuUMOMO3 u ero ¢opmbl. [lapasutusM, Koomepauus, MYyTYyaJlu3M,
KOMMEHCaJIU3M (KBapTHUPAHTCTBO, HaxjeOHuW4yecTBO). Herpoduyeckue B3anmoaeilcTBus
(Tommueckue, Gopudeckue, padpuueckue). 3HaUeHHE OMOTHMUYECKUX B3aMMOJICHCTBHM IS
CYLIECTBOBAHMSI OPraHU3MOB B cpefie oouTanusl. [[pHHIMI KOHKYPEHTHOTO UCKIIIOUEHHUS

DKOJIOTHYECKUE XAPAKTEPUCTUKHU TOmyssiiuu. [lomymnsius kak Ouoyiorudeckasi cucTema.
Ponp HEogHOpOIHOCTH Cpebl, pu3ndeckux 0apbepoB B 0COOEHHOCTEN OMOJIOTHU BUIOB B
(hOpMHUPOBaHWHM TMPOCTPAHCTBEHHOW CTPYKTYphl momyiasnuii. (OCHOBHBIE TIOKa3aTenu
MOMYJISIUUNA: YUCIECHHOCTh, IJIOTHOCTh, BO3pPACTHAsl M IMOJIOBASI CTPYKTYpa, POKIAEMOCTb,
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IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIU.

OKkojorudeckas CTpyKTypa mnonyiasuuu. OLEHKa YHCIEHHOCTH MNOmyssauuu. J(MHaMuka
HNOMYJSINMM U €€ peryisauus. buortmyeckuil noreHuuan nomyssinud. MognenupoBaHue
OuHamMuKu nomyisinuu. KpuBble pocta yMcieHHOCTH mnonyisuuu. KpuBble BbDKMBaHUS.
Perynauus 4ucieHHOCTH NONYJSIUMHA: poib (DAKTOPOB, 3aBUCALIMX M HE 3aBUCSIIUX OT
IJIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BUaoB (I- u K-ctparerun).

Ilonatue 00 »skomoruyeckod Hume Buaa. Mecrooburanue. MHoOromepHas MOEIb
skonornyeckod  Humu  Jk.M.  XarumHcoHa. Pa3mepbl  OKOJIOTMYECKOW — HUIIM.
[loTeHumanpHas ¥ pealn30BaHHAS HULIN.

Bun kak cucrema mnomynsuui. Apeanbl BUIOB. Buisl M uX KU3HEHHBIE CTpaTETUU.
3aKOHOMEPHOCTH IIOBEACHHMS M MHIPAalUMd JKUBOTHBIX. buosornueckue WHBa3UU
4yXEPOAHbBIX BUJIOB

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3M MEXJAy OpraHu3MaMu B
OouorieHo3e. JkocucTeMa Kak oTkpeitas cuctema (A.Jkx. Tencnan). @yHKIIMOHAIBHBIC OJOKH
OpPTaHU3MOB B 9KOCHCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckie ypoBHH.
Tpoduueckne wnenum u ceru. AdOuoruyeckue OJI0KM 3KocucteM. I[louBbl M Wbl B
sKocucreMax. KpyroBopor BeIecTB U ITOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE ITOKA3aTeIN PKOCUCTEMBI. buomacca u mpoayKius. JKOJIOTM4YEeCKHE MUPaMUIbI
qrcen, OMoMacChl U YHEPTUH.

HanpapneHHble 3aKOHOMEpHBIE CMEHBI COOOILIECTB — CyKlieccuu. IlepBruHbIE U BTOPUYHbIE
CYKLIECCMM M HX NPUYMHBL. AHTPONOIE€HHBIE BO3JEUCTBUS Ha cykueccuu. KimmaxkcHoe
coob1ecTBo. buopasHoobpasue 1 MOIHOTAa KPYyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTHU
COOOILECTB.

[Ipuponnbie 3KocHUCTEMBI. AHTPOIOIEHHBIE 3KOCHCTEMBI. ATrpo3KocucTeMa. ATpPOLEHO3.
Paznnuns Mexay aHTpONOreHHbIMU U IPUPOIHBIMH 3KOCUCTEMAaMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opoxackas diopa u dayHa.
CuHaHTponu3auus TOpoACKOMl QayHbl. buonormueckoe u XO034HCTBEHHOE 3HAYEHUE
arposKocucTeM M ypOo3KocHCTeM. 3aKOHOMEPHOCTH  (OPMHUPOBAHHUS  OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB B DKOCUCTEMAX.

IlepeHoc oSHeprMM W BEIIECTB MEXKIAY CMEXHBIMU DJKOCHCTEMaMHU. Y CTOMYHMBOCTH
OpPraHM3MOB, MOMYJSALUUNA M DKOCUCTEM B YCIOBHUSX E€CTECTBEHHBIX M aAHTPONOTEHHBIX
BO3JICUCTBUI

7.5

buocdepa — obmernanerapHass oOojouka 3emid, IJie CYLIECTBYET HJIM CYILIECTBOBasa
xu3Hb. Yuenne B.W. Bepuanckoro o 6uocdepe. O6mactu 6uocheps u e€ cocras. XKupoe
BEIIECTBO OMOChEPhI U ero (PyHKIUH.

3aKOHOMEPHOCTU cyIliecTBOBaHUs Ouocdepsl. OcobeHHocTn Onocepsl Kak TrIo0ambHOM
sKocucTeMbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemecTB u
OMoreoXMMHUECKHe HUKIIBI (Yriieposa, a3ota). PUTMHUUHOCTS siBIIeHUH B Ouocdepe.
3oHanbHOCTh Ouochepsl. [lonsTue o 6uome. OCHOBHbIE OMOMBI CYIIM: TYHJIpA, XBOMHBIE
Jeca, CMEIIaHHbIE W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAHHBI, MyCTBIHU, TPOIUYECKHE
Jeca, BBICOKOTopbsi. Kimmmar, pacTUTeNbHBIN U 5KUBOTHBIH MUP OMOMOB CYIIIH.

CrpykTypa ¥ QyHKIHS )KUBBIX CUCTEM, OIIEHKA HX PECYpCHOTO MOTEHINaa U OMOCHEPHBIX

byHKIUH

7.6

DKOJIOTHYECKUE KPU3UCHI W WX TpUYUHBL Bo3aeicTBue denoBeka Ha Oumocdepy.
3arpsi3HeHue BO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJHOW cpenbl. OxpaHa
BOJAHBIX pecypcoB. Pazpymenne mnouBsl. OxpaHa IOYBEHHBIX pecypcoB. l3MeHeHne
KJIIMaTa.

AHTPOTIOTEHHOE BO3JICCTBUE HA PACTUTEIBHBIN U )XKUBOTHBIM MUpP. OXpaHa pacTUTEITHLHOTO
U KUBOTHOTO Mupa. OCHOBHBIE NPUHIMIIBI OXpaHbl Npuponsl. KpacHeie kHuru. Oco6o
oxpansiemble npupoanble Tepputopun (OOIIT). boranuueckue caabl U 300JO0THUECKHE




MapKu.
OCHOBHBIE TPUHIUIIBI YCTOWYMBOIO PA3BUTHUSI YEIIOBEUECTBA M MPUPOJbI. PanmonanbHOE
MIPUPOIONOIB30BaHUE U COXpAaHEHHE OMOJIOTHYECKOT0 pa3Ho00pa3us 3eMin
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I'oTOBBIE MHKpOTIpPETIAPATHL.
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