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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOIOTUs) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yueOHoro npeamera «bruonorus» u OCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYueonsiii npeamer «buonorusy yriyonéanoro ypoBHs u3ydeHus (10 kmaccel) sBIsIeTCS
OJIHUM W3 KOMIIOHEHTOB MpEIMETHON o0yiactu «EcTecTBeHHO-Hay4HbIe TpeaMeThl»y. CoraacHo
nosnoxenussMm ®I'OC COO npodriibHbIe y4eOHBIE MPEAMETHI, M3ydaeMble Ha yIiyOJIEHHOM
YpOBHE, SIBJISIOTCS cIocoOoM auddepeHnnanui oOydeHuss Ha YpPOBHE CPEAHEro OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPETHUM
o0mmM, cpeaHuM MpodeCCHOHATBHBIM U BBICHINM O0pa3oBaHHEeM. B TO ke BpeMsi KaKIblid U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa30BaTelbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTarnen
o0ydJaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O LEIH U 3a1a4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEpKAHUE, €ro CTPYKTYypUpOBaHHE IO pas3jieiaM U Temawm,
pacrmpeziefieHue 1Mo KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH YydYeOHOro Mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3YYE€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWMs,
Omaromaps 4yeMy [pPOCMaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAYyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHWS K OKpyXarolled mnpupogHoil cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pedynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH O0Y4YaloIMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero oo01ero oopazoBaHusl.

VY4eOHnblii npeamer «buonorus» Ha ypoBHE cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ounonoruueckoe oOpa3oBaHUe B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriayOleHne 3HaHui
0o0ydJaromuxcsi O >KUBOW TIPUPOJE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOM OHOJIOTHH,
ASMOPHUONIOTUN U OMOJIOTUU Pa3BUTHS, T€HETHKH, CENEKIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

Wzydenne yuebHOro peameta «buonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYalOIIMXCSl K IMOCJIEAYIOIIEMY IOJMyUYEHHUI0 OHOJIOTHYECKOro oO0pa3oBaHUs B
By3axX M OpPraHM3alisaX CPeAHEro MpodecCHOHATBHOr0 00pa3oBaHus. OCHOBY €ro COJEpIKAHUS
COCTaBJISIET CHUCTEMa OWOJIOTWYCCKUX 3HAHWH, IMOJNYYCHHBIX MPH H3YUYCHHH OOyJarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/lIelioB OWOIOTHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, B 10 kjacce 3TU 3HaHMS MOJIY4yarOT pa3BuTHE. Tak, pacmIMpeHbl U yriayOieHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
00X 3aKOHOMEPHOCTSX IKU3HH, JIOMOJHHUTEIBHO BKIIOYEHBI OHMOJOTHYECKUE CBEACHUS
MPUKJIATHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI NS
nocieayrouero Bpioopa npodeccun. BosmokHa Takke MHTErpanus OMOJIOTMUYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, TTOTYYCHHBIMU 00yYaIOIUMUCS TIPH U3yUYeHUU (HU3UKH, XUMUH,
reorpaduy ¥ MaTEMaTUKH.



Ctpyktypa mporpaMmbl 1Mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC ISl )KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHM3allvu,
OBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpPaHCHHs] OHMOJOTHYECKOro pazHooOpas3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJOTUU M CHUHTETHYCCKON
OMOJIOTHH, AaKTyaJIM3UPYIOTCS 3HAHUS OOYdYaloIIMXCsS IO OOTaHMWKE, 300JIOTMH, aHATOMUH,
¢dusnonornu venoeka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE yYUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYuebubiii mnpeamer «buomorus» mTpu3BaH O00ECIEYUTH OCBOCHHE OOYyYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, WJCH, NPUHIMIIOB M IIpaBWJ, JCKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTO00pasuu u
OCOOEHHOCTSIX KJIETKH, OpraHW3Ma, IOMYJSIHUH, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
Hay4HBIX JOCTHXKEHHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, MPUKIAJAHBIX ACHEKTax
Ouoyoruveckux 3HaHWM. (s pa3BUTHS U TOJAEpKaHHS WHTepeca 00yJarommxcsi K OMOJIOoTUu
HapsITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTepraiia B COACPKAHUH MTPOTPAMMEI T10
OHOJIOTUM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHON
obsacti OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B PEHICHUE BaXKHEUIIINX
OMOJIOTMYECKUX U AKOJIOTHYECKUX TTPOOIIEM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE — OBIAJCHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHTa U NMPUOOPETEHNE YMEHUHN HMCIIOJIb30BATh 3TH 3HAHUS B (JOPMUPOBAHUU HHTEpECa
K omnpenenéHHoi o0sacTu mpodecCHOHAbHON NeATeIbHOCTH, CBS3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJKEHUS OMOJIOrMYEeCKOTr0 00pa30BaHuUs.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyonéHHOM ypoBHE
obecreunBaeTcs peleHrueM CAeAYIOIMNX 3a/1ay:

OCBOEHHE OOy4YalOIIMMHUCA  CHUCTEMBbl  OHMONOTMYECKUX 3HAHW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBuUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYaroIMXcsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJioruu,
SMOPHUOSIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CEIEKIIUH, OMOTEXHOJIOTHH U CHUHTETHUECKOMN
OMOJIOTHH, TAJCOHTOJOTHUH, OSKOJOTHM), METOJAMH  CaMOCTOSITEIBHOTO  MPOBEIACHUS
OMOJIOTUYECKUX HCCIENOBaHU B JabopaTopuu U B Tmpupojae (HaOmOaeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHATM3UPOBATH U
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(OPMAITUIO; TIOTB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEN 1
CUMBOJIUKOW; yCTaHABIUBaTh CBSI3b MEXAY pPa3BUTUEM OWOJOTMM W  COILMATIBHO-
SKOHOMHUYECKUMH U HKOJOTHYSCKUMH TpoOjeMaMy YelIOBEUeCTBa; OIEHWBATH ITOCIEACTBUS
CBOCH MEATENLHOCTH 10 OTHOIIEHUIO K OKpPYXKAroIIed MNPHUPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0O W 3JIOPOBBIO  OKPYKAIOIIUX JIFOACH; OOOCHOBBIBATH M COOMIOATH  MEPHI
npodunakTUKu HHQEKIIMOHHBIX 3a00JIeBaHMi, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OeCTIeUeHHS
0€30MacHOCTH COOCTBEHHOW JKM3HEAESITEIIBHOCTH B UPE3BBIYANMHBIX CUTYAIUSAX MPUPOJTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHUS B 001acTd
OHOJIOrHH;

pa3BUTHE y O0YYAIONINXCS WHTEIUIEKTYyallbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJIAIONIMMUCS OTKPBITHSIMUA M COBPEMEHHBIMHU HCCIICIOBAHUSIMH B OHMOJIOTHH,
pelaeMbIMH €10 TPoOJIeMaMHu, METOOJIOTHEN OMOJOTHYECKOTO HCCIeIOBaHUs, MPOBEICHUS



SKCHEPUMEHTAJbHBIX MCCIEAOBAHUM, peIIeHUus] OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE y 0Oy4aroIMXCsl LIEHHOCTHOTO OTHOLIEHHUS K >KHBOM IpPUpPOJE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETUYECKOH
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEAECHUS B NPUPOJAE; MHTErPALlMM €CTECTBEHHO-HAYUYHbBIX
3HAHUM;

npruoOpereHne o0yyaroIuMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOAOIOIb30BAHUN
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHUJOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHMH COOCTBEHHOI'O 3/I0pPOBbSl U 3/I0pOBbsl OKPYKAIOLIMX JroAeH (COONMIOJeHUsS Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEILHOCTH B
Ype3BbIYANHBIX CUTYalUsAX IPUPOAHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HUCIOJIb30BAHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUH B IIOBCETHEBHOM KU3HU;

CO3/laHM€ YCJIOBUH JUIi OCO3HAHHOI'O BbIOOpa OOYYaIOUIMMUCA MHIMBHYaJIbHON
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUOHATIbHOMY
CaMOOIIPEJICJIEHNIO, B COOTBETCTBUM C WHJAMBUAYAJIbHBIMU HHTEpeCaMH U IMOTPEOHOCTAMHU
peruoHa.

OOwee yuCIIO 4YacoB, OTBEIEHHBIX HA M3Y4YEHHE OMOJIOTMM Ha YIIIyOJEHHOM YPOBHE
cpennero obiiero oopasoBanus B 10 kinacce — 136 vaca (4 yaca B HEIeIIO).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHus OMOJIOTUU
OCYILECTBIISICTCS C YUETOM CIEIU(PHUKU €ro COJCpKaHUsS M HANPaBICHHOCTH Ha MPOJOJDKCHHE
Ouosornyeckoro 00pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHANTBHOTO U BBICILIErO
o0Opa3oBaHusl.

OO0s13aTenbHBIM YCIIOBHEM IPU OOYyYEHMH OMOJIOTUM Ha YriyOJIEHHOM YpPOBHE SIBIISIETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKHMX pador. Takxke ywacThe oOydarommxcs B
BBIMIOJIHEHUHM  IPOEKTHBIX U  y4eOHO-MCCIIEOBATEIbCKUX paboT, TeMaThKa KOTOPbIX
OTIpEeNIeNSIeTCSl YYHUTEJeM Ha OCHOBE HWMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB M
MECTHBIX MPUPOAHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHnHas OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas wctopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHnaMeHTaIbHbIE, MPUKIAIAHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAaHHS B OMOJIOTHH.

3HayeHue Ouojoruv B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOJIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIUICHHOCTH, OXpaHe
IPUPOJIBI.

JdemoHcTpaunu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

TabGmuupl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU Haykamm», «CucreMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUIOBO, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ounocoepnsiii. IIponeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Marepuu. Hayku, u3yyaromue kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSX OpraHU3allH.

N3yuenne xuBbIX cucteM. Metoapl Ouonorndyeckoil Hayku. HaGmronenue, mamepenue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMEe O 3aBUCMMOM W HE3aBUCHMOU
nepeMeHHOl. [lnanupoBanue skcnepumenta. [loctanoBka um mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ HocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE TpPU3HAKK JKU3HW», «bHOJIOrMYeckre cucTteMbly,
«CBoiCTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluy KUBOM NpUpoabD, «CTpoeHne KUBOTHON
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buocdepar, «MeToabl U3yUeHHUs KUBOH PUPOJIBD».

O6opynoBanue: 1abopatopHOe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHHN, N3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHuE Pa3IMYHBIX METOAOB NpPU H3YyUYEHUU KUBBIX
CUCTEM.

Tema 3. buosorust Kierku

Knerka — cTpykTypHO-(yHKIIMOHANbHAST €MHULIA JKUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUH.

MeToapl MOJEKYNSApHOW M KIETOYHOW OWOJIOTHH: MHUKPOCKOMUs, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHunanbHoe  LHEHTpUDYTHPOBAHHE,
KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @UKCUpPOBAHHBIX KAemoK. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnaa muxpockonus. Bumanvroe (npusicusnennoe) uzyueHue Kiemox.



JleMoHCTpauMu

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

Tabmumpl U cxeMbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «Mcropus
pa3BUTHS METOJI0B MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENaparbl PacTUTENbHBIX, UBOTHBIX WU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydeHue METOMOB KJIETOUYHOH Oumosioruu (Xpomatorpadmus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKu

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPAaMHUKPOdJIEMEHThI. Bona u e€ poib
KaK pacTBOPUTENs, pEareHTa, y4yacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIIOPErYJISALNH.
MunepalibHbIE BEIIECTBA KIIETKH, UX OMOJornyeckast pojib. Pollb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeleCTBA KJIETKU. bruonornyeckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW Moiiekyisbl. llepBuuHas cTpykrypa Oenka, MmenTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUHAs CTPYKTypbl. Jlenaryparusi. CBoicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkos. [lpuonut.

VYrneBoabl. MoHOcaxapuabl, JUcaxapHibl, OIUTOcaxapuabl U Toiucaxapuabl. OOmuin
IUIaH CTpPOEHUss U (U3MKO-XMMHUYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢ynkuun
YIJIEBOJIOB.

Jlumuael.  TmapodmneHo-THIpOdOOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnuuepuasl, Gochonunuabl, BOCKU, crepouisl. buonornyeckue pynkuun nunuaos. Obuume
CBOMCTBa OHMOJIOTMYECKUX MEeMOpaH — TEKydecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnorel. JIHK u PHK. Ctpoenune HykinenHoBbIX KucioT. HykieoTuasl.
[Tpunuun xkomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JIHK — nBoitHas crupais.
Mectonaxoxaenue u 6nonorundeckue pynkunu JHK. Bunsr PHK. ®ynkunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckue
¢ynkunmn  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. /[pyeue
HyKneosuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXUMHUYECKHE M OMOPHU3UYECKHEe MCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypvl u @QYHKYui
Ouomonexyn u ux Komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HeNnPUPOOHBIX AHATI0208.

JleMoHCTpanun

[Toprpersr: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHue XWMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TaOaUIa XUMHUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOAB», «BemecTBa B cocTaBe oOpraHu3zMoB», «CTpoeHHE MOJEKYJbl OenKay,
«CTpyKTypBhl OEITKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJ YIJIEBOJOB», «CTpOeHHE MOJICKYJI
munuaoBy, «HyknennoBbie kucinote», «CtpoeHue mosekyisl ATO».

O6opynoBaHue: XuMU4ecKas ocyia ¥ 000py10BaHUE.

JlaGopaTopHnas pa6ora «O6HapykeHue OeNKOB C IOMOIIbI0 KAaUeCTBEHHBIX PEaKIIUii».

IIpakTnyeckas padora «lVccnenqoBaHue HYKJIEMHOBBIX KHUCIIOT, BBIJIEIEHHBIX W3 KIIETOK
Pa3IUYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumel KJIETOK: dyKapHOTHUYEcKass M mNpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIbHBIE
00pa3oBaHMs KIETKH.



CtpoeHne TMpOKApUOTHUECKOW KJeTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepoTpoHOI U aBTOTPODHON MPOKAPUOTHYECKUX KIETOK. MecTo u
pOJIb IPOKAPHOT B OMOLIEHO3AX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas memOpaHa
(mnasmanemma). CrpykTypa IIasMaThdeckod MeMmOpaHbl. TpaHCmopT —BewecTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€nHas nud¢ys3usi), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponurnaemocts MemOpanbl. Pabota
HATPHUII-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk30unTo3. Kinerounas creHka.
CrpykTypa 1 (PyHKIMH KJIETOYHOM CTEHKH pacTeHUi, rpuooB.

Huronnazma. Ilutozons. urockener. [IBwkenue nutoriazmbl. OpraHoOWAbl KIETKH.
OnHomeMOpaHHbIe OpraHOUAbI KIETKH: 3HJomIasmaruyeckas cetb (OIIC), annapat I'osnbmku,
JM30COMBI, UX CTpOeHHE U (QYHKUUHU. B3anMMOCBS3b OJHOMEMOpAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyJsIpHOTO peTUKyiayma. Mexanuzm Hanpaeienuss 6Oenxoe ¢ OIIIC. Cuntes
pactBopuMbix  OenkoB. CuHTE3  KJIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
sH0IIIa3MaTHUecKuil petukynyM. CekperopHas (yHkuus annapata ['onbmxu. Moougduxayus
benxos 6 annapame I onvoocu. Copmuposexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kilerounsii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPUH, IIACTUIBL. [Ipoucxoorcoenue
mumoxonopuui u niacmuo. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHJApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE ILIACTH[IBI
(OTOCHHTE3UPYIOIIUX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIIACTBI ~ BBICIIMX
pacTeHuM.

HememOpannblie opranouabs! kietku CtpoeHue M (YHKIMH HEMEMOpaHHBIX OpraHOUI0B
KIeTKku. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopumaMeHTbl. AKmuHogvle
Mukpogunamenmoi. MBbllIEUHbIE KIETKU. AKMUHOBblIE KOMHOHEHMbl HEMbIUEUHBIX KAEmOK.
Muxkpotpy0Oouku. Knetounsiii mneHtp. CTpoeHHEe U [BUKEHHE JKI'YTUKOB M PECHHYEK.
MuxkpoTpyOouku nutoriasMel. Llentpuons. berku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHHUE M (DYHKIUH.
SAnepHslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacmonokeHHEe XpOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. Belku XpomMaTHHa — TMCTOHBI. /Junamuxa s0epHol
o0bonouku 6 mumose. floepHulii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

IIpakTHyeckast padora «/3yueHue CTpOCHHUs KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpaHBD».

JladopaTopnasi pabdora «lccinenoBanue Mmia3Moiau3a W JICIUIa3MOJIM3a B PACTUTEIHHBIX
KIIETKaxX».

IIpakTuyeckas padora «/3ydyeHnne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BellecTB M NMpeBpallieHHe JHEPTHH B KJIeTKe

AcCUMWISIIIMS U TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTpOGHBIH M  reTepoTpoHBIA. YyacTHe Kuciaopojga B OOMEHHBIX — IHpolieccax.
OHepreruyeckoe oOecrnieueHue kietku: npespaimieHne AT® B  0OMEHHBIX TIpoleccax.
DepMEeHTAaTUBHBIN XapakTep peakUMid KIECTOYHOro Merabonmu3ma. DepMeHTH, UX CTpPOCHHE,



cBoiictBa W MexaHusM geictBua. Kodepmentol. Otnnuus (EepMEHTOB OT HEOPTaHWYECKUX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3NIuYHbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKHUX BelIeCTB B KieTke. DorocuHTe3. AHOKCUceHHbll U
oKcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (porocunTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuvHbix GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLINE
OakTepuH, )Keae300aKTepun, cepodaKTepun, BOJOPOAHbIC OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoKeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH W BO30yauTeNn
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreTudeckoro obmeHa. I[loAroToBUTENBHBINA ATam.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JibIXaHue. Poiib MUTOXOHIpUI B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenuMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrETHIESCKOTO 0OMEHa.

JdeMoHcTpannmn

[Toprpersr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DoTtocuHTE3», «DHEpPreTHUecKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue gpepMeHTay, «XeMOCHHTE3Y.

O6opyoBaHMe: CBETOBOM MUKPOCKOII, 000pY0BaHKE ISl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JladbopaTtopnasi paGora «M3yueHue KaTaTUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

IIpakTuyeckas padora «CpaBHEHHE MTPOLIECCOB (POTOCHUHTE3A U XEMOCHUHTE3A».

Tema 7. Hacnencreennass nHpOpManus U peajin3anus eé B KIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmszamus HacienCTBEHHOW WHQpopMaluu. [ eHeTHYecKuil KOoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMK: KOMIUJIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpaHcnopTtHelx PHK B GuocunTtese Genka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2eHog. Opranuszaiys reHoMa y mpoKapuoT U
syKapuoT. Perynsuusi akTUBHOCTH T'eHOB y mnpokapuoT. ['mmoreza omepona (®. XKakob, XK.
MaHno). Monekynsipuvie Mmexanusmvl dKcCnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHble (OPMBI )KU3HU U oONuratHele napazutel. CTpoeHHe MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn J{HK-cooeporcauux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycubple 3aboneBaHust ueioBeka, KHBOTHBIX, pactenuid. CIIUJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxmypruvix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yHxyuu 6enxos. Cnocobvl docmasKu 1eKkapcms.



JleMoHCTpauMu

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

Tabmumpl w  cxembl: «buocuHTe3 Oenka», «['eHeTmyeckuiri koma», «Bupyce,
«baxTepuodarm.

IpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. /Ku3HeHHBbIH UK KIETKH

Knerounslii nuki, ero mepuoisl u perymsuus. Muarepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTekaronux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYECKU
(TIOCTMUTOTUYECKHI), CHUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEpQa3bl.

Marpuunbii  cunre3 JHK — pemmkanums.  Ilpunnunser  perummkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM CHHTE3, aAHTUIAPALUIEIbHOCTh. MexaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbl W TeloMmepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTuN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTaguu MHUTO3a W MPOUCXOJAIINE B HUX MPOLECCH. THIIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3a.

Perymsiiust MuToTHUYECKOro IMKIa KiIeTKU. [IporpamMmmupyemasi KjieToyHas TuUOeIb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (GyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemka» — buounghopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannmn

Tabmumel 1 cxembl: «KU3HEHHBI MUK KICTKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Pennmukanmsa JJHK».

O6opyoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHTO3 B KJIETKax KOpelIKa
TyKay.

IIpakTuyeckas padora «/3ydyeHne XxpoMOCOM Ha TOTOBBIX MUKpPOIIPENapaTaxy.

Tema 9. Ctpoenune u pyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEICSATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue MpoTUcThl. KonoHuaapHbIe
OpraHU3MBlI.

B3anMocBs3b yacTeii MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
POBOAsIIAs, OCHOBHAasA, MexaHuueckasd. OCOOEHHOCTH CTPOEHMsSI, PYHKIMHA U pacHoIOKEeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JOBEKAa. THWINBI JKUBOTHBIX TKaHEW: JIUTETHATbHA,
COCIMHUTENIbHASA, MbIlIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHUS, (PYHKIHA U PaCHOIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenunit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHMI ckeneT. CTpOCHHE U THUIIBI COEAMHEHUS
KOCTEH.

JIBmxeHue opraHu3MoB. JI[BM)KEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPONMU3Mbl M HACTHUH.
JIBm>KeHre MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlIeuHas cuctema. Pediexc. CkeneTHbIe
MBIIIIBI ¥ UX paboTa.



IIntanue opranu3mos. Ilormomenre BOAbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEILECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApECHHUE.
IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llummeBapurenbHble
skenesbl. [InmmeBapuTenbHas cucTeMa 4el0BeKa.

Hpixanue opranu3MoB. [[pixanue pacrenuid. Jpixanue >xuBOoTHBIX. uddy3us ra3oB yepe3
noBepXHOCTh KieTku. KoxkHoe apixanue. JlpIxatenbHas MOBEpXHOCTH. JKabepHoe W J€royHoe
JpIXxaHue. JlpIXaHWe NO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTpO€HMUS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXareibHas cucTema dejoBeKa. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTAIOIUX. Perynsauus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BewECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opraHbl. KpoBeHOCHas cucrtema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpaIeHus.  OBOJIIOIIMOHHBIE  YCIOXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranusmoB. Beigenenwe y pacreHuil. BeineneHue 'y  KUBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbel BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCACBIBAaHHE KaK MEXaHU3Mbl pabOThl OPTaHOB BbiAeNneHus. CBs3b MOJOCTH Teja ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CHUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH y UEIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3aluTa Yy MHOTOKJIEeTOUHbIX pacTteHuil. Kytukyna. CpencrBa nacCuBHOM U
XUMHYECKOMN 3a1uThl. ODUTOHIUIBI.

3aluTa y MHOTOKJIETOUHBIX KMBOTHBIX. IIOKpOBBI M X IPOU3BOAHBIE. 3alllUTa OpraHu3Ma
or OonesHedl. MMmyHHass cuctrema uenoBeka. KileTouHbII W TymMOpalIbHbII HMMMYHMTET.
Bpoxnéuueiik u  mpHOOpeTéHHBI  cnenuduueckuii UMMYyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHU.

PazppaxkumocTs W perynsiuus y OpraHu3MoB. Pa3apaXxumMocTh y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocte U peryisiuus y pacteHuil. PocToBbie BemiecTBa U UX
3Ha4YCHHUE.

HepBHast cucrema u pedrexkTopHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUSI HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTnensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

['ymopasibHast perymisiiiusi M SHAOKPUHHAs CUCTEMa >KMBOTHBIX U 4yenoBeka. JKemnesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3anmMOCBA3b HEpPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpanuu

IToprper: U. I1. I1aBnoB.

Tabmupel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCIN,
«baktepun», «llpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMbl OpraHoB
MIO3BOHOYHBIX JKMUBOTHBIX», «BHyTpeHHEe CTpOEHHME HACEKOMBIX», «TKaHUM pacTeHHII»,
«KopueBbie cucrembr», «CtpoeHue crebnss», «CTpoeHHE ITUCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4yenmoBeka», «llumeBapurenbHas cucrteMa», «KpoBeHOCHas cHCTEMay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpraenurenpHas cucremMa», « OHIOKpUHHAsA cucrema», «CtpoeHue MpIns», «MMMyHUTET,
«Kuieynononoctuole», «CxeMa muTaHus pacteHui», « KpoBeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IiaHapun», «BHyTpeHHee CTPOECHHE JTO0XKAEBOTO
yepBsa», «HepBHas cucrema poid», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHasg cucrema nTuny, «HepBHas cucrtemMa MIIEKOIUTAIOLINXY,
«HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOUYHBIX OPraHHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbIE
9K3EMILIAPBl KOMHATHBIX PACTEHH, repOapuu pacTeHUN pa3HbIX OTAENIOB, BIaKHbIE IIperaparhbl
KHUBOTHBIX, CKEJICTHI T03BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEeIIOBEKa,
o0opyaoBaHHE JJisi JEMOHCTpAllMd [OYBEHHOIO U BO3AYIIHOTO THUTaHUS PACTEHUH,
pacuierieHus Kpaxmana u  OenkoB 1ojJ JeiictBueM (epMeHTOB, OOOpyIOBaHUE IS
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHHUM, MOJIETTN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGopaTropHas pabora «/3yueHue TkaHeil pacTeHUI.

IIpakTyeckas padora «/3yueHue TKaHEH )KUBOTHBIX).

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BereTaTUBHOE) U 110JIoBoe. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe paszmHoxenue. IlomoBele kieTku, wiau ramersl. Meio3. Craguu Meiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornyeckuid cMbICiI Mel03a U TIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyoBble — Kene3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KJeTOK. CriepmartoreHe3 u oorene3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIOrUs — HayKa O pa3BUTHU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JIATYIIKH). JpobieHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodrenue. bracmyna, munv
onacmyn. OcoOEHHOCTU APOOJIEHUST MIIEKOMUTAIOMIKX. 3apOJbIIIEBbIe JINCTKU (TacTpyJIALus).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JIMCTKOB. B3anMHOe BiIMsSHHE dacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHUS
JKUBOTHOTO Kak pe3ysbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BimsHne Ha
AMOpPHOHANILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPY>KAIOIIEH CPEIbl.

Poct u pa3Butne xuBOTHBIX. IlocTomMOpuoHanbHbIl mepuoxa. IlpsMoe u Hempsmoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHuE MPSMOrO0 M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunsel pocta >KUBOTHBIX. DaKTOpbl pEryjsiUM pocTa KHUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y JKMBOTHBIX M 4enoBeka. Ilepnonpl OHTOreHesza 4YeraoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MTPOLECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenunit. OOpa3oBaHue crop B Tporecce wmeio3a. [lamerorenes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peTyJIILIMYA OHTOT€HE3a Y PAaCTEHUI U KUBOTHBIX.

JleMoOHCTpanun

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

Tabmunpel u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECONIOro Pa3sMHOXKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXKEHHUE HBIUIEHb», «Pa3MHOXXEHHUE THUIAPBIY,
«Merosy, «Xpomocombly, «l['amerorenes», «CTpoeHHe SHUUEKIETKH W CIEepMaTO30UIa»,
«OCcHOBHBIE CTaiuM OHTOreHe3a», «lIpsmoe u Hempsmoe pas3ButHe», «Pa3BuTHe Malickoro
Kyka», «Pa3Butue capanum», «Pa3Buthe narymkn», «/{BoHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHHE CEeMSH OJHOAOJBHBIX M JIBYJOJBHBIX PACTeHUN», «KM3HEHHBIM LHKII
MOPCKOM  KamyCTbl», <«OKWU3HEHHBIM UMK Mxa», <«OKU3HEHHBIM UMK TNaloOpOTHUKAY,
«OKu3HEHHBIN LUK COCHBD.



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

IlpakTuyeckass pabora «/3ydyeHue CTpOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckas padora «BbIsiBlIeHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

IpakTnyeckas padora «CTpoeHUE OPraHOB PA3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTnka — HAyKa 0 HACJIeICTBEHHOCTH M U3MEHYHNBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Komnbiosa, H. M. BaBunosa, A. H. beno3epckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeesa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUSL U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUABI, reHOTuN, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJICKYIISIPHO-TEHETUIECKUN.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuubt 1 cxembl: «MeTobl TeHETHKIY, « CXeMbI CKPEIIUBaHUS.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciernaeHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTUOPHUIHOTO CKpellMBaHus. [ unoresa
YUCTOTHI TAMET.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HakoB IPU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToM0OrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HApYLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHM3M OIPENENICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M TreTeporaMeTHbIii moi. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpoMmocoM. HaciienoBanne Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lmeforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHOXECTBEHHBIN auienn3M. B3auMopaeicTBue HeauIeNbHBIX TE€HOB. KOMIIEMEHTapHOCTb.
Onucras. [Tomumepus.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHsS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxkKe
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEJCHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3MH — Mapa3uT» U «XO35IMH —
MHUKpOoOHOM». ['eHeTHUecKre aceKThl KOHTPOJISE U U3MEHEHUS Haclle[CTBEHHONW MH(opMauu B
MTOKOJIEHUSIX KJIETOK M OPTraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBelii 1 BTOpoil 3akoHBI Menaens», «Tpetuii 3akon Mennens»,
«AHanuzupyolee ckpeuiuBanue», «HenomHnoe nomunupoBanuey, « ClierjaeHHOE Hacae10BaHUE
NPU3HAKOB Yy po3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuotun apo3oduis,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlIIeu3m», « BzaumoaencTeie reHoB.

Ob6opynoBaHue: MOJENb sl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO
MIOKOJIEHUSI W PACIICIJICHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO



HACJIEI0BAHMS MIPU3HAKOB, MOJENb ISl JEMOHCTPALIMK CLEIJICHHOTO HACIEAOBaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumnar.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas paGora «V3yyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(DUITBD».

Tema 13. 3aKOHOMEPHOCTH H3MEHYUBOCTH

BsaumopelictBue TreHoTHna M cpeabl npu (opMupoBaHuH (eHoTHNna. V3MEeHUYMBOCTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHAS!.

MonudukanronHas U3MEHUYMBOCTb. Poiib cpeabl B (hopMUpPOBaHUM MOIUGUKALIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHslll ps M BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAU(PUKAIIMOHHON U3MEHUHNBOCTH.

['eHoTunuueckas u3MeHUYMBOCTh. CBOICTBA TE€HOTHIIMYECKON HW3MEHYMBOCTH. Bubl
TeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHasi ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
M3MEHYUBOCTU. PO KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOTr0 pa3Hoo0pa3us
B IIpe/ieIax OJTHOTO BHUJA.

MyTalmonHass W3MEHYMBOCTb. BHbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W UWHAYLUUPOBAaHHbIE MyTalUHU. SlaepHble W LUTOIUIA3MATUYECKUE MYTallUU.
Comaruueckre W MOJOBble MyTauud. [IpuynMHBI BO3HUKHOBEHMS MyTauuil. MyTareHsl U uX
BJIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO IMpoliecca. 3aKOH TOMOJIOTHYECKHX
psgoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBwioB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEJACTBEHHOCTD.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuu U
USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOE } OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuubl 1 cxeMmbl: «Buapl u3MeHuuBOCTH», «MoauduKalMoHHas HW3MEHYUBOCTbHY,
«KoMOuHaTUBHAasT ~ M3MEHUYMBOCTB»,  «Meito3»,  «OmrogorBopenuey»,  «['eHeTudeckue
3a0oJeBaHMs YeTIoBeKa», «Buasl MyTanuii».

OO6opynoBaHue: *UBble U repOapHble SK3EMIUISIpbl KOMHATHBIX PACTEHHM, PUCYHKHU
(poTorpadun) KUBOTHBIX C pa3TMUYHBIMU BUIAMU U3MEHYHBOCTH.

JladopaTtopnasi pabora «lccinemoBanwe 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
M3MEHUYUBOCTHU. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KPUBOY.

IIpakTnyeckas padora «Myrtanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 14. I'eneTnka 4e10BeKka

Kapuotun uyenoBeka. MexayHapoaHass IporpamMma HCCIIEIOBaHHUS T'€HOMa 4YellOBeKa.
MeTtoapl U3ydyeHUs] TeHETUKU YelloBeKa: TeHeaJIOTHYeCKU, OJIM3HENOBbIHM, [IUTOreHEeTHYECKHIA,
MOMYJISIIIMOHHO-CTATUCTUUECKUH, MOJEKyJIsgpHO-rTeHeTuueckuil. COBpEeMEHHOE OmpeJeeHne
TEHOTUIIA: TIOJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomouisto [11P-
ananuza. Hacnencrennsie 3a0oseBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE OOJIE3HU YeJIOBEKa.
bonesnn ¢ HaciencTBEHHOM NpPeapacloyoKEHHOCThIO. 3HAYEHHE MEAMIIMHCKONW TIE€HETHKH B
NPEIOTBPALICHUH M JIEUEHUU TI'eHETUYEeCKUX 3a0ojieBaHUI dYenoBeka. MeauKo-TeHeTH4YecKoe
KOHCyJIbTUpOoBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETUYECKOTO Irpy3a». DTUUECKUE aCTIEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTopbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (PU3HUECKOMY U
XUMHYECKOMY 3arpsi3HEHUIO OKpysKarolled cpenpl. ['eHeTmdeckas MpenpacrnoiokeHHOCTh
YeJI0BEKA K ATOJIOTUSIM.

JleMoHCTpanun



Tabmuuer u cxembl: «Kapuotun udenoBeka», «MeToabpl U3yueHUS] TE€HETUKH YEJIOBEKay,
«I'enernueckre 3a00JI€BaHUS YEIOBEKAY.

IIpakTnyeckas padbora «CocTaBjIeHHE U aHAJTIU3 POJOCIOBHOIN.

Tema 15. Ceniekunusi OpraHu3MoB

JoMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIUU W JoMecTukanuu. Ydyenue H. .
Basunosa o LleHTpax mporCcX0XKACHUS 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexumu
B CO3/JaHMM COPTOB pacTeHUid U mnopoxa KuUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAcleACTBEHHOM m3MeHunBoctd H. WM. BaBuioBa, ero 3HaueHue miist
CEJIEKIIIOHHOM paboTHI.

MeTto1bl ceneKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MAacCOBBIM U MHIAWBUIyaJIbHBIH.
Otanbl KOMOWHAIIMOHHOW celieKuu. VcnbiTaHue Nmpou3BOAMTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHITY C IIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TE€HOTHITY C ITOMOIIBIO aHAIN3A
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ] CEJNEKIIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTalluid Yy KyJbTYpHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHWS © MeETOAoB pekoMOmHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jiisl CEJIeKIUHU.

[Tonyyenne momuruionoB. BHyTpuBHIOBas ruOpuanzanus. bBIM3KopoacTBEHHOE
CKpelMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelrBanue, win ayTopuaudr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rubpuau3anus.
[Ipeogonenune Oecruiogus MEXBHAOBBIX THOpUAOB. JIOCTHMKEHHSI CENEKLUHUU pACTeHUH U
KUBOTHBIX. «3€1EHas pesooYUsLY.

CoxpaHeHue U U3yYEHHE T'€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM M HX JUKUX
poauyeit Ui CO3AaHusl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUuemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpanenxko, b. JI.
Acraypos, H. bopanoyr, /I. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKAEHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI»,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEJACTBEHHON HM3MEHUYUBOCTH», «METOIbl CEIEKIHI,
«Otnanénnas rubpuan3anus», « MyTtareses.

IIpakTuyeckas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUU M MOPOJ JAOMAIIHUX
JKUBOTHBIX).

IIpakTuyeckast padora «/3yueHne METOI0B CENEKIINU PACTEHUID.

IIpakTnyeckas padora «lIpuBruBKa pacTeHui».

IOkekypeusi «OCHOBHBIE METOJABI M JIOCTHI)KEHUS CENEKIIMH PACTCeHHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03SIUCTBO, B Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAsi OMOJIOTUA

OOBEKTHI, HCIONBb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepucTUKa. TpaaulmoHHas OWOTEeXHOJOrus: XjeOoreueHue,
NOJIy4eHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoobuonornueckuit cuures. OOBEKTHI
MUKpoOurosornyeckux Textosaoruii. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHve TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANPABICHHOIO  U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C I€JIbI0 MOJIYYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB, COAEpPKaIIUX
HE BCTpEYaroIuecs B NpupoJie ONOCUHTETUYECKHE MTYTH.

Kierounas nHxeHepus. MeToapl KyibTypbl KJIETOK M TKaHEH PacTEHUN M >KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuauzanmus U comatudeckuid smOpuoreHes. Mcmosib3oBaHue



ralIOuIoB B CENEKLUUU pacTeHUil. [lonyuenue MOHOKIOHaNbHuIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyknnsa AWIEKIETOK W KIOHMPOBAaHME JKUBOTHBIX. MeETON TpaHCIUIAHTALUM sIAEp
KJIETOK. Texwonocuu 0300po6nenus, KylbmMUsUpOo8aHus U MUKPOKIOHATLHO20 DPASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U I'eHHas UHkeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa U KOHCTPYUPOBAHHUE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW MH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE MPOOIEeMbl TE€HHOU
VUHXCHEPUU.

Menunuackue onorexnonorun. [loctrenomHuas mudposas menununa. [TIP-muarnocTuka.
MeTtab010MHBIN aHaIU3, FeHOLEHTPUUECKUI aHAJIN3 IPOTeOMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-
OuouH)keHepusi AN pa3paOOTKM  (PyHAAMEHTAJIbHBIX OCHOB MEIMLMHCKMX TEXHOJOIHH,
CO3/71aHMSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddosauHra Ui pelieHus 3aJad NepCcoOHAIN3UPOBAHHON MEIUIIHBI.

CozlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHkiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIAcHbBIE 32a00JIeBaHMSI YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxembl: «Mcnonp30BaHME MHUKPOOPTaHW3MOB B IPOMBIILICHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXKXEHEPUI».

IIpaTnyeckast padora «3ydeHne 0ObeKTOB OMOTEXHOIOTUI.

IIpakTyeckas padora «lloayueHrne MOIOYHOKHCIBIX IIPOAYKTOB.

Ikekypeust «broTexHonorus — BaxkHeias npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)».



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'HN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
IpOTpaMM CPeAHEro 00IIero 00pa30BaHus: JUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX Pe3ylbTaTOB OCBOCHUS MPOTpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CJICIYIOIIUE COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKOM  TIpaKJaHCKOM
UJEHTUYHOCTHU — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOOINPEIEICHUIO,
Hanuuue momueéayuu K OOy4deHUIO OWOJIOTHH, YeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0OYUYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYLIIUMU  CUCTEME
Ouosnoruueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJIOTHYECKOM  KYJIbTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTHM JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHSI, Pa3BUTHUsI BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
yBOKEHHsS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisM
MHOT'OHALIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannu, Ipupojie U OKPYKarollen cpese.

JInuHOCTHBIE pe3ybTaThl OCBOEHMS yueOHOro npeamera «buoaorus» I0MKHBI OTpaXaThb
TOTOBHOCTh M CHOCOOHOCTH 00Y4aroIIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMOH II€HHOCTHBIX OpHUEHTAllMil, MO3UTHUBHBIX BHYTPEHHHUX
yOexXIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecCTBa,
pacivpeHue >KU3HEHHOTO OIbITa M ONbITa JESITENIbHOCTH B IMPOILECCE Pealu3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXKJAHCKOM TMO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX NpaB M OOS3aHHOCTEH, yBaKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEeATEIBbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNATh COOCTBEHHYI MO3MLHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTBIBaTh B  CBOUX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU yOEXKIEHUAMHU, KYJIbTYPHBIMH LIEHHOCTSMHU U COLUATbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBIMOJHEHHS Y4YeOHBIX,
MIO3HABATEJIbHBIX M HCCIEOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPKAHNUS;

TOTOBHOCTb K TYMAHUTApPHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM IpaXk1aHCKOM MICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM SA3BIK U KyJIBTYpY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

IIEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HAcIeAMI0 U NaMSATHUKAM IPUPOJBL,
JoCTHXEHUSAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;



CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
Ouosornu, MOHUMaHUs 3HAYCHHsI OMOJIOTMY B TIO3HAHUH 3aKOHOB IPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAylIero;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTEISIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHSTUS LIEHHOCTeH CeMEWHOI XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIOUYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHE YMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIaX MCKYCCTBA, CTPEMIICHUE MPOSIBIATH
Ka4ecTBa TBOPUECKOM JTMYHOCTH;

5) ¢usuyeckoro BocHMTAHHWS, (POpPMHPOBAHMA  KYJIbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOTO 0J1arONOJIy Husi:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABWII M HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynspHas (Qu3WYecKass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PU3NIECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011aCHOTO
TIOBEJICHHS B CUTYAIIHSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HH JFOJICH;

OCO3HAHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX MPUBBIYEK (YHOTpeOJIEHUS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Y, OCO3HaHUE IEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOTMUYECKON M COIIMAIbHOM HAIIPABICHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATH, IUIAHHUPOBATh W CAMOCTOSITETIHHO  BBINIOJNHATH  TaKyko
NesITebHOCTD;

MHTEpEC K PAa3IUYHBIM chepaM MpodhecCHOHAIBHOW NEATENbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BHIOOP OyAyIIel podeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MUCTOYHMKY >KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
MIOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPYIKAOIIEH CPEIIBI;

0CO3HaHME TTT00ATBHOTO XapaKTepa SKOJIOIHYECKHX Mpo0IeM U IyTel uX pereHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpETaeMble TIPU U3yUYEHUH OMOJIOTUW 3HAHHUS U YMEHHUS
IpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM INPHPOJIONONb30BaHHEM (coOroAeHNe
NpaBUJI TIOBEJCHHS B TPHPOJIC, HAPABICHHBIX HAa COXpPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOIHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBICHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKdl U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€  KYJbTYD,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEXIY JIOJIbMH U ITO3HAHUS MUDA;

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroIlleM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH npoOaeM CoXpaHEHHs MPUPOTHOTO PAaBHOBECHS,;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMK: OOCCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHMYECKHX 3HAHWU B LIENSX MOBBIIMICHUS OO0IIeH
KyJbTYPBl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTHU o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HCIOJB3YyEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS JJIs aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelIeHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIECTBISATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ACSITEIFHOCTh MHAUBUIYAJIBHO U B TPYTIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBUHM C >KHU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysibTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIE
(MexXnpenMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crenu(uKy METOI0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CUCTEMa, HAyuYHbIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHHe, HaOII0eHUe, U3MEPEHUe, HKCIEPUMEHT U JIpyrue); YHUBEpCaJlbHbIC
yueOHble JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHHUKATHUBHBIE, PETYJIATUBHBIE), 00ecreunBaoIIne
¢dopmupoBaHre (YHKIIMOHAIBLHONM I'PAaMOTHOCTH M COLMAJIbHON KOMIIETEHIIMH OOYyYaroIIMuXcs;
CHOCOOHOCTh o0yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.



B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpCAIbHbBIE
yueOHbIe JIeHCTBUS, COBMECTHAS I€ATEILHOCTb.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJDKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICHT OHOJIOIMYECKHX
MOHTUM (BBLIEIATH UX XapaKTEPHbIC PU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHITUSIMHU);

OTIpeNeNATh WENU MACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
PUPOJIBI;

CTPOWUTH JIOTUYECKHE pAcCCyXIEHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

MPUMEHSTh CXEeMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB LEISM,
OLIEHUBATh PUCKH MOCIEICTBUI EATETbHOCTH;

KOOPAWHUPOBATh W BBINOJHATH pPabdOTy B YCIOBUSIX pPEATBHOTO, BUPTYaJBbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BBIe HCCIIEN0BATEIBLCKIE AeHCTBHUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW NIEATEILHOCTH, HaBBIKAMHU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOO0B TIO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BUJBI JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANH, MPEOOPaA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYAIWsX, B TOM YHUCIE TPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYIHOW TEPMUHOIOTHEH, KITIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEbHOW ACSITEIBPHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHus,, HAaXOAWUTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pe3yJabTaThl, KPUTHUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

OCYIIECTBIISATh IIEJICHANIPABICHHBIN IOMCK IEPEHOCAa CPEICTB W CIIOCOOOB IEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETh TIEPEHOCUTh 3HAHWS B TIO3HABATEIBHYI0 H  MPAaKTHYECKylo  00JacTu
KHU3HEIEATEIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIaraTh OPUTMHAIBHBIC IOJAXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMaluM (TEKCTe ydeOHOro mnocoodus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMyIMpOoBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY IHPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrHYEecKOMH
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCUM IO CYIIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CHTYallli, YMETh CMATYATh KOHPIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH y4eOHO 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBHUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATh W KOOPJMHHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0ro Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHUBEPCAJbHBIMHU PEryaIITHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IIPHU aHAJINU3€E PE3YJIbTATOB AECATEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[TpenmeTHble pe3ysbTaThl OCBOEHUS cOjAep)kKaHMs ydeOHoro mpenmera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHne MpoPuIbHOT0 00yIeHHsT 00yUYarOIUXCs
O6uonornu. OHM BKIIOYAIOT: creHupUUecKue A OMOJIOTUM Hay4Hble 3HAHMSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbI
NeSITeIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUH M MX NPHUMEHEHHIO B PA3JIMYHBIX Y4EeOHBIX, a
TaK)X€ B PEAIBbHBIX JKU3HEHHBIX cuTyalusax. [IpegmeTHsle pe3ynbTaTsl IPEACTABICHBI 110 TOAaM
U3Y4YECHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTe M POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB TPHPOIBI M
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKJIAJ€ POCCUNCKUX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHHWM, KOTopas BKJIIOYAeT: OCHOBOIOJAraollne
OMoNoTHYecKre TEPMHHBI U TMOHATUS (KHM3Hb, KJIETKa, OpraHu3M, MeTaboyu3M, rOMeocTas,
CaMOpEeTyJISILIMS, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckne teopun (kinerounas Tteopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacneacTBeHHOCcTH T. Moprana), yuenus (H. 1. BaBuiosa — o nienrpax
MHOTr000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
MIEPBOTO MOKOJIEHUS, PACUIEIUIEHUS], YUCTOTHI FaMeT, HE3aBUCUMOI0 HacienoBanus I'. Mennens,



TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW wu3MeHumBoctu H. V. BaBwioBa), mpuUHIMIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUe, U3MepeHne, HabIro1eHue, SKCIICPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HEACSTEIBHOCTH, MNPOTEKAIOIIMX B OpraHU3Max pacTeHHWH, J>KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeTorenesa, IMOpruoreHe3a, MoCTIMOPHUOHAIBHOIO PA3BUTHS, PA3MHOKEHUS,
MHAMBUAYAIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXIYy OPTaHOWJIAMH KIETKH M HX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pACTCHHIA, >KMBOTHBIX W 4YEJIIOBEKA M WX (QYHKIUSAMH, MEKIy CHUCTEMaMH OPTaHOB M WX
byHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LHMKJIA U >KMU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHE BBISIBISITH OTJIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC PACTCHH,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs JOKa3aTeNIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHE pelaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATh TaOOPAaTOpHbIE U MpaKTHUecKue paboThl, coOMI0aaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX JKCHEPUMEHTATbHBIMU CPEACTBAMH,
bopMyIHpyS 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OJTYUYCHHBIE PE3YJIbTATHI U JIENaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO INPENCTABISATH
MOJTy4YeHHBIE Pe3yNbTaThl HA YYEHUUECKUX KOH(PEPEHIINX;

YMEHHE OIIEHWBATh OJTUYECKHE acCIeKThl COBPEMEHHBIX WCCIIEZIOBaHUN B 001acTH
OMONOTUM W MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTU B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO3SIMCTBA, TTHIIEBON
MPOMBINIJICHHOCTH, YIIyOJsaTh MO3HABATEIbHBIA WHTEPEC, HAMPABICHHBIH HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccHd W TPOJOJDKEHHE OHOJIOTHYECKOTO O00pa3oBaHUsA B
OpraHu3aIUsIX CpeaHero npo¢eCcCHOHAIBLHOTO u BBICIIETO o0Opa3oBaHusl.









