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MHNOACHUTEJBHASA 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 ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yueOHoro npeamera «bruonorus» u OCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYueobnsii npenMer «buomorus» yrayonéaHoro ypoBHsS uszydenus (10—11 xkmaccer)
SIBIISIETCS OJTHUM M3 KOMIIOHEHTOB IpeIMeTHOW obnactu «EcTecTBEeHHO-HAYYHBIC MPEIMETHD).
Cormacao monoxenusim PI'OC COO mnpodwibHble y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriayOaEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YpPOBHE CPEIHETrO
oOmiero o0pa3oBaHMsI M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIMM, CpPeIHUM MPOPECCHOHATHHBIM M BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3TUX YYEOHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTelbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTarnen
o0ydJaromuxcsi U CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOM O0JacTH Hay4yHOTO 3HAHUA,
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 yriyOa€HHOM ypoOBHE, ONpeaenseT 00s3aTeabHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEpKAHUE, €ro CTPYKTYypUpOBaHHE IO pas3jieiaM U Temawm,
pacrmpeziefieHue 1Mo KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH Y4YeOHOTO IMpoIliecca,
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 3HAHWA, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYIHOTO
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 mpeamera «buomorus» B peanusanuu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pedynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JESTENIbHOCTH O0Y4YarolUXCsl MO0 OCBOEHHUIO COJEpXKaHUs OMOJIOrMYecKoro oOpa3oBaHHUS 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
0o0ydJaronuxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYJISIPHOM M KIETOYHOW OHOJIOTHH,
ASMOPHUONIOTUN U OMOJIOTUU Pa3BUTHS, T€HETHKH, CENEKIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

Wzydenne yuebHOro peameta «buonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY OOYYaIOIIMXCSl K IMOCIIEAYIOIIEMY MOJyYeHHI0 OUOJIOTMYECKOro oO0pa3oBaHUS B
By3axX M OpPraHM3alisaX CPeAHEro MpodecCHOHATBHOr0 00pa3oBaHus. OCHOBY €ro COJEpIKAHUS
COCTaBJISIET CHUCTEMa OWOJIOTWYCCKUX 3HAHWH, IMOJNYYCHHBIX MPH H3YUYCHHH OOyJarOIIUMUCS
COOTBETCTBYIOIIIUX CHCTEMAaTHYECKHX pa3/elioB OHOIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aroT pa3BuTHe. Tak, pacIMpeHsl U yriyOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
0o0IMX 3aKOHOMEPHOCTSX JKWU3HH, JOIOJHHUTEIBHO BKJIFOYCHBI OWOJIOTMYECKHE CBEICHHS
MPUKIATHOTO M TMOMCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI s
nocieayrouero Bpioopa npodeccun. BosmokHa Takke MHTErpanus OMOJIOTMUYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, TTOTYYCHHBIMU 00yYaIOIUMUCS TIPH U3yUYeHUU (HU3UKH, XUMUH,
reorpaduy ¥ MaTEMaTUKH.



Ctpyktypa mporpamMmbl 1mo ydeOHOMy mpeamery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluiy,
IBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHsS OMOJOTHYECKOro pasHooOpa3us
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJOTUU M CHUHTETHYCCKON
OMOJIOTUH, aKTyaJIM3UPYIOTCS 3HaHUS oOOydaroluxcs M0 OOTaHUKE, 300JOTHH, aHATOMMHH,
¢dusnonornu venoeka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE yYUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYuebubiii mnpeamer «buomorus» mTpu3BaH O00ECIEYUTH OCBOCHHE OOYyYaIOIMIMMUCS
OMOJIOTHYECKUX TEOpUA M 3aKOHOB, WJCH, NPUHIUIOB W MpaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTO00pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOMYJsALUU, OHOLEHO03a, IKOCHCTEMBbI, O BBIIAIOIIUXCS
Hay4HBIX JOCTHXKEHHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, MPUKIAJAHBIX ACHEKTax
Ouonoruveckux 3HaHWM. (s pa3BUTUS U TOJAEpkKaHHS WHTepeca 00yJarommMxcsi K OMOJIOoTuu
HapsITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTepraiia B COACPKAHUH MTPOTPAMMEI T10
OHOJIOTUM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHON
o0iacTi OMOJIOTHH, BKJIAIOM OTEUYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEIICHHE BAXKHEHIITNX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

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 omnpeaenéHHoi o0nacTu mpodecCHOHATBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJIOTHEH, WIn K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJKEHUS OMOJIOrMYEeCKOTr0 00pa30BaHuUs.

Joctuxenne nenu u3ydeHusi yueOHoro npenmera «buonorus» Ha yriyOnE€HHOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAYIOIMNX 3a/1ay:

OCBOEHHE OOy4YalOIIMMHUCA  CHUCTEMBbl  OHMONOTMYECKUX 3HAHW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBuUiax,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 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 ¢  METOAaMHM  TIO3HAHWUS  JKMUBOW  MPUPOIBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJioruu,
SMOPHUOSIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CEIEKIIUH, OMOTEXHOJIOTHH U CHUHTETHUECKOMN
OMOJIOTHH, TAJCOHTOJOTHUH, OSKOJOTHHM), METOJaMH  CaMOCTOSITEILHOTO  TPOBEICHUS
OMOJIOTUYECKUX HCCIENOBaHU B JabopaTopuu U B Tmpupojae (HaOmOaeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHATM3UPOBATH U
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(POPMAIIHIO; TIOJTB30BaThCSI OMOJIOTHUYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHABIUBaTh CBSI3b MEXAY pPa3BUTUEM OWOJOTMM W  COILMATIBHO-
SKOHOMHUYECKUMH U HKOJOTHYSCKUMH TpoOjeMaMy YelIOBEUeCTBa; OIEHWBATH ITOCIEACTBUS
CBOCH MEATENLHOCTH 10 OTHOIIEHUIO K OKpPYXKAroIIed MNPHUPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JIOPOBBIO0  OKPYKAIOIIUX JIFOACH; OOOCHOBBIBATH M COONIOAATH 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 001acTH
OHOJIOrHH;

pa3BUTHE y O0YYAIONINXCS WHTEIUIEKTYyallbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJIAIONIMMUCS OTKPBITHSIMUA M COBPEMEHHBIMHU HCCIICIOBAHUSIMH B OHMOJIOTHH,
pelaeMbIMH €10 TpoOIeMaMHi, METOJOJIOTHEH OWOJIOTMYECKOrO HCCIEIOBaHUs, MPOBEICHUS



SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUus OHOJOTHYECKUX 3a7ad, MOJETUPOBaHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOUICHMs K JKUBOW MPHUPOJE B LEIOM U K
OTHENbHBIM €€ O00beKTaM M SBJICHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHUECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MIPUPOJIC; MHTETpaAllMM €CTECTBEHHO-HAYUHBIX
3HAHUM;

npuodpereHue 00y4arOIMUMHUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOmroleHue TpaBWJ TIOBEACHUS B MPHUPOJE, OXpPaHbl BHJIOB, JKOCHCTEM, Omochepsi),
COXPaHEHUU COOCTBEHHOI'O 3[0POBBSI M 3[0POBBSl OKPYKAIOIIUX JIOAEH (COOMIOIeHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEILHOCTH B
Ype3BbIYAIHBIX CUTYALUAX MPUPOJAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOTrNYECKUX 3HAaHUN U YMEHUH B IIOBCETHEBHOM KU3HU;

CO3JIaHME YCJOBHMM Ui OCO3HAHHOTO BbIOOpa OOY4YaIOUUMUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUOHATIbHOMY
CaMOOMPEICIICHUI0, B COOTBETCTBUU C WHIUBUIYaJbHBIMU HMHTEPECAMH M MOTPEOHOCTAMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha HM3y4YeHHUE OMOJOTMU Ha YriyOJeHHOM YpOBHE
cpeanero obiero oopazosanusi, cocraniser B 10 «/I» kmacce — 170 gacos (5 yacoB B Hezelno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEeACTB OO0yudeHuss OuOJIOTHUH
OCYILECTBIISICTCS C YUETOM CIEIU(PHUKU €ro COJCpKaHUsS M HANPaBICHHOCTH Ha MPOJOJDKCHHE
Ounosnoruueckoro oOpa3oBaHHs B OpraHU3alUAX CpeIHero NpodecCHOHAIBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBHEM TMPH OOY4YEHHH OMOJIOTMU Ha YriyOJIEHHOM ypOBHE SIBJISETCS
NpoBeIEeHUE JIA0OPaTOPHBIX H MpakTHUecKux pabor. Tarke yuactue oOydarommxcs B
BBIMIOJTHEHUH TMPOCKTHBIX M y4eOHO-UCCIIEOBATEIbCKUX 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, cBszanHble ¢ Ouonorueil. 3HaueHHE OHOJIOTMH B TMPAKTUUYECKOH
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIUICHHOCTH, OXpaHe
IPUPOJIBI.

JdemoHcTpaunu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mennens, B. W. Bepnanckuii, M. II. IlaBnos, . N. Meunuxkos, H. M. Basumos, 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. CBONWCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHBIA, TKAHEBBIM,
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 €€ gocToBepHOCTh. Pazdpoc B OHoiornuyeckux JaHHbIX. OleHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE TpPU3HAKK JKU3HW», «bHOJIOrMYeckre cucTteMbly,
«CBoiiCTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluu KUBOM NpUpoabD, «CTpoeHne KUBOTHON
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buocdepar, «MeToabl U3yUeHHUs KUBOH PUPOJIBD».

O6GopynoBanue: 1abopatopHOe 000pYAOBaHUE /ISl TPOBEACHUS HAOMIOACHUHN, 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. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUH.

MeToapl MOJEKYNSApHOW M KIETOYHOW OWOJIOTHH: MHUKPOCKOMUs, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHunanbHoe  LHEHTpUDYTHPOBAHHE,
KyJIbTUBUPOBAaHUE KJIETOK. M3yueHue @UKCUpOBAHHBIX KAemoK. DIEKTPOHHAS MHUKPOCKOIHUSL.
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», «DJIEKTPOHHBIA MHUKpPOCKOI», «Mcropus
pa3BUTHS METOJI0B MUKPOCKOIIUIY.

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

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

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKu

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPAMHUKPOdJIEMEHThI. Bona u e€ poib
KaK pacTBOPUTENs, pEareHTa, y4yacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIIOPErYJISALNH.
MuHepanbpHble BELIECTBA KIETKH, UX Onosiornyeckas posib. Poib KaTHOHOB U @aHHOHOB B KJIETKE.

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

VYrneBoabl. MoHOcaxapuabl, JUcaxapHibl, OIUTOcaxapuabl U Toiucaxapuabl. OOmuin
IUIaH CTpPOEHUss U (U3MKO-XMMMUYECKHE CBOMICTBa yrieBoaoB. buonornueckue ¢yHKIUN
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 Monekysie AT®. buonornueckne
¢ynkunmn  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. /[pyeue
HyKneosuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosiorus: OMOXMMUYECKHEe M OMO(pU3NYECKHE HCCIEIOBAHUSA 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 TabauIa XUMHUYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemecTBa B cocTaBe oOpraHu3zMoB», «CTpoeHHE MOJEKYJbl OenKay,
«CTpyKTypBhl OEITKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJ YIJIEBOJOB», «CTpOeHHE MOJICKYJI
mununoBy», «HykienHoBble KUCIOTH, «CTpoeHre MosIeKybl ATO».

O6opynoBaHue: XuMU4eckas ocyia u 000py10BaHUE.

JlaGopaTopHnas pa6ora «O6HapykeHue OeNKOB C IOMOIIbI0 KAaUeCTBEHHBIX PEaKIIUii».

JladopaTopnasi pa6ora «VcciemoBanne HyKJIEHHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumel KJIETOK: dyKapHOTHYecKass M IMpokaproTHyeckas. 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 aKTHBHBIA TpaHcmopt). [lomymponurnaemocts mMemOpanbl. PaGota
HATPHUII-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk30unTo3. Kinerounas creHka.
CrpykTypa 1 (PyHKIMH KJIETOYHOM CTEHKH pacTeHUi, rpuooB.

Huronna3zma. Llutozons. Lurockener. [IBuxenue mutoriazmbl. OpraHOUIbl 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 ~ OenmkoB. 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. Kierounsiii 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, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHuM.

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

SAnpo. Obosouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIIKH, UX CTPOECHUE U (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.  CpaBHUTENbHAs  XapakKTEpPUCTUKA  KIETOK  3YKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KileTkn», «CTpoeHne MUTOXOHIpUW», «Snpo», «CtpoeHune
IIPOKAPUOTUYECKOMN KIIETKM.

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

JladopaTopnasi padora «/3ydeHne cTpoCHUS KIETOK PA3TMIHBIX OPTaHHU3MOBY.

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 obOecrneueHune kietku: npespamieHue ATd B  0OMEHHBIX Tpoleccax.
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.

[lepBUYHBII CHHTE3 OPraHMYECKHX BEIIECTB B KieTke. DOTOCHUHTE3. AHOKCUCEHHbIU U
oKcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonno2o yeumpa. Ponp xnopomnactoB B mporecce GorocuHTe3a. CBETOBas M 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
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KAaK OOBEKTHI OMOTEXHOJOTHMH W BO30YAHUTEIH
Oose3Hei.

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

Bbuonoruueckoe OKHCICHHE, WM KIETOYHOE JbIXaHHe. Poib MUTOXOHIpPUI B IpoIeccax
ouonoruueckoro okucienus. Luknnyeckue peakuuu. OxucnutenbHoe GocPopriInpoBaHUE.
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. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

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

ObopyoBaH#e: CBETOBOM MHKPOCKOII, 000PYIOBaHUE JIJIsl TIPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPENapaToB.

JladbopaTtopnasi paGora «M3yueHue KaTaTUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
pUMepe aMHIIa3bl MM KaTanas3bl).

JladopaTtopnasi pabdora «l3yueHue (QepMEHTAaTUBHOTO pACIICIJICHUS TEePOKCU/IA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KIETKAX.

JlabopaTopnasi padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

Jla6opaTopnasi pabora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacinencrBeHHast uHpopMauus U peajn3anus eé B KiIeTKe

Peakuuu matpudnoro cuuTe3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW WHQopManuu. ['eHeTHueckuil Kon, €ero CBOWCTBA.
Tpanckpuniuss — Matpuunblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUMNIMK: KOMITJIEMEHTAPHOCTD,
aHTUIApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocuuTese Genka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GrocuHTe3e Oemnka.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHu3anus TeHoMa y NMPOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (. XKakoo, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPoLeccoB B KieTke. Kiierounslit romeocTas.

Bupychl — HekJIeTOUHbIe ()OPMBI KU3HU U OOJMUTATHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennviti yuxn J{HK-codepocawux
supycos, PHK-codepawcawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oseBaHMs ueloBeKa, KWUBOTHBIX, pacrenui. CIINI, COVID-19,
COLIMATILHBIC U MEUIIMHCKHE MTPOOIEMBI.



Buoungopmamuxa: unmeepayus u ananusz 6orvuux maccusos («bigdatay) cmpykmyproix
buonocuveckux Oanmvix. Hanomexmonoeuu 6 Ouonoeuu u meouyune. IIpocpammupyemvle
¢dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpanuu

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKUi.

Tabmuer u  cxembl:  «buocuHTes Oenka», «leHeTmueckwii kom», «Bupycem,
«baxTepuodarm».

IIpakTyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 8. 7Ku3HeHHBIN LHKJI KICTKH

Krnerounsnii nmuki, ero mepwoisl u perymsmus. MaTepdaza u mmuro3. OcobeHHOCTH
npoleccoB, nporexarouux B uHtepgdase. I[loaroroska kierku k penenuto. Ilpecunrerndeckuit
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIBI
uHTep(dasbl.

Marpuunsiii  cunte3 JHK -  pemumkanusa.  [lpunnuner  perumkanmn — JJHK:
KOMIUIEMEHTApHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPALIEIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocomsl.  Crtpoenue xpomocom. Temomepsl u  Tegomepasa.
XpOMOCOMHBIM HAabOp KJIETKM — KapuoTUM. JIMIUIOMAHBIM M rarmiouHbI HaOOPHl XPOMOCOM.
I'omonornynsie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

Jenenne kietkn — muro3. CTaguum MHUTO3a M NPOUCXOJALIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHrEe MUTO3a.

Perynauuss MutoTHMUeckoro umkia kietku. [Iporpammupyemast kierouHas rubenb —
aronTo3.

Knerounoe sapo, XpoMocombl, (hyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
oupgepenyupoexu, cmapenus u 2ubenu knemox. «Lugpposas knemka» — buoungopmamuueckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIM LUK KIETKH», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pennukanus JJHK».

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MUKpoOIpenaparsl: «MHTO3 B KIETKaX KOpelIKa
TyKay.

JlabopaTopnasi pabora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnas padora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KoOpellka Jiyka (Ha
TOTOBBIX MUKpOIIpenaparax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIEATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTucTsl. KogoHnanabHbie
OpraHU3MBl.

B3anMocBsA3p 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl ¥ CUCTEMBI OPTaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tumbl pacTUTENbHBIX TKaHeil: oOpa3oBarenbHas, IOKpPOBHas,
IpOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, PYHKUIMH M pacoIOKEeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THIBI JKUBOTHBIX TKAHEW: DIMUTEIUAIbHASA,
COEIMHUTENIbHAsA, MbllIeuHas, HepBHas1. OCOOEHHOCTH CTPOEHHUs, (YHKIHH U pacroioKeHUs
TKAaHEW B OpraHax >KMBOTHBIX U U€JIOBEKa.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yesioBeKa. DyHKIMK OpraHoB U CUCTEM OPraHOB.



Onopa Tena opranu3moB. Kapkac pactenHuil. CkeneTrbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»Hblil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEIUHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MbllieuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI U UX paboTa.

IIntanue opranusmos. Ilormomenre BOAbI, YIIEKACIOTO ra3a U MUHEPAIBbHBIX BEILECTB
pacteHusiMu. [luTtaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKJIETOYHOE MHILEBApEHHUE.
[TuTanue NMO3BOHOYHBIX XUBOTHBIX. OTHeNbl NMUIIEBAapUTENbHOrO Tpakra. [lumieBapurenbHbie
»kenesbl. [IuieBapurenpHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEpXHOCTh. JKabepHoe u JErouHoe
JpIxaHue. J[pIXxaHue NO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKa. OBOJIOLHUOHHOE YCIIO)KHEHUE
CTPOCHHMs JIETKUX IIO3BOHOYHBIX >XMBOTHBIX. JlpIxaTenbHas cucTeMa ueloBeKa. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUL U MIIEKONUTAIOIUX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

TpaHcnopT BeleCTB Y OpPraHU3MOB. T[paHCHOPTHBIE CUCTEMBbI pacTeHui. TpaHcnopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXHEHMSI  CTPOEHHSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y opraHu3moB. Beinenenue y pacteHuid. BeineneHue 'y KMBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbsl BbigeneHus. DuibTpanusi, cekpenuss U obOpaTHoe
BCaChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoB BblelieHUs. CBA3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
Y BBIIETUTEIBHOM CUCTEMaMU. BplieneHue y MO3BOHOYHBIX XMBOTHBIX M 4YesoBeka. [loukwm.
Crpoenue u QpyHKIMOHUpOBaHUE HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI NPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa maccuBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3al[UTa OPraHu3Ma
or Oone3Heil. MMMyHHas cuctema uenoBeka. KIETOUHBI M TyMOpadbHBIH HMMYHHTET.
Bpoxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHTET. Teopus  KIOHAJIbHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanuTtenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pa3apakuMOCTe M peryysauuss y OpraHusmoB. Pa3npaxuMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U perynsauus y pacTeHuil. PocToBble BemecTBa M HX
3HAYCHHUE.

HepBHas cucrema u pediiekropHast peryisiuusi y >KMBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. beszycrnoBHbie u
YCIIOBHBIE PE(IEKCHI.

I'ymopasibHast peryisiusi M SHAOKPHHHAs CUCTEMa JXUBOTHBIX W 4YenoBeka. JKemnesbl
DSHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue TropmMOHOB. B3auMOCBSI3b HEpPBHOW M
SHAOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuubl U cxembl: «OAHOKJIETOUHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHui», «CuCTeMbl OpraHoB
NIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHuM pacTeHMID,
«KopneBoie cuctembry, «CtpoeHue ctednss», «CTpoeHHE IHMCTOBOW IUIACTHHKHNY, «TkaHM
KUBOTHBIX», «Ckener dyenmoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,



«JlpixatenpHast cucrema», «HepBHas cucremay, «Koxa», «Mplmeunas cucremay,
«BpiienurenpHas cucremMa», « DHIOKpPUHHAS cucTeMay, «CTpoeHue Mplby, «MMMyHUTETY,
«KumeunononoctHeie», «Cxema MUTaHUsA pacTeHui», «KpoBeHOCHBIE CHCTEMBbI T03BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHe IIaHapun», «BHyTpeHHEe CTpOEHME J107KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cuctema nrtuny, «HepBHas cuctema MIIEKONMTAIOIIUXY,
«HepBHas cucrema uenoBekay, «Pediuexcy.

O6opyoBaHME: CBETOBOW MHMKPOCKOI, MHUKpOIIpEnapaThl OJHOKJIETOYHBIX OpPIaHHU3MOB,
MHUKpOIpenapaThl TKaHeH, paKOBUHbI MOJIJTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHX, KHUBBIE
HK3EMIUIAPBI KOMHATHBIX PacTEHHH, repOapuu pacTeHU pa3HbIX OT/ENIOB, BIAXKHBIEC pErapaThl
KUBOTHBIX, CKEJIEThI [I03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoOBaHHE I JIEMOHCTpAalUMM IIOYBEHHOIO M BO3AYIIHOIO IMTAaHUS PAaCTEHUH,
pacuienieHus Kpaxmajia M OeikoB 1oJ JeiictBUeM (epMEHTOB, 00OpyJIOBaHUE JUIS
JIEMOHCTpPALMK OIBITOB IO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBYDKEHUH, MOJIENIN TOJIOBHOT'O MO3Tra pa3IMyHbIX KHUBOTHBIX.

JladopaTopnasi padora «/3yueHue TkaHeil pacTeHUI.

JlabopaTopHasi padora «/3ydyeHne TKaHeH KUBOTHBIX».

JlabopaTopHasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. PasMHoO:KeHMe M Pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buib
6ecIo0ro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYJISLUS, (pparMeHTalMs, KIOHUPOBaHHE.

[TonnoBoe paszmHoxenue. IlonoBele kieTku, wiau ramersl. Meio3. Craguu Meio3a.
[ToBenenue xpomocom B meino3ze. Kpoccunrosep. buonorudeckuii cMpica Meiio3a M MOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimieBoe  pasBuTHe. l'ameroreHe3 y JKMBOTHBIX. [lonoBble  Keje3bl.
OO6pa3oBanre W pa3BUTHE TOJIOBBIX KJeTOK. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE TMOJOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIIOIOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). OMOPHOIOrus — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghozenos
u moodenu mopghozenesa. Craguu 3MOpuoreHe3a KUBOTHBIX (Ha MpuMepe JIArymku). Jpobnenue.
Tunsl npobnenus. /Jemepmunuposannoe u nHedepmunuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMUTAIOMIKX. 3apOJbIIIEBbIe JINCTKU (TacTpyJIALus).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JIMCTKOB. B3anMHOe BiMsSHHE dacTel
pa3BUBAIOIIETOCST  3apojiblia (IMOpUOHANBHAS HMHAYKIMS). 3akjajka IulaHa CTPOCHHS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BimsHne Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOIIEH CPEIbl.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butne ¢ Meramopdo30M y OECHO3BOHOYHBIX M ITO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOrO U HENMPSMOIO Pa3BUTHSA, UX PAaCIPOCTPAHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOPbl pEryjslUM pocTa KHUBOTHBIX U ueioBeka. Craauu
NOCTAMOPHOHANIBHOTO PAa3BUTHSA y JKUBOTHBIX M yelloBeka. [lepuonbl OHTOreHe3a ueloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

Pasmuoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHU3MOB. J[BOWHOE OIUIONOTBOPEHUE Yy
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peTyJIILIMYA OHTOT€HE3a Y PACTEHUI U KUBOTHBIX.

JleMoHCTpanun

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



Tabmupl 1 cxeMbl: «BereratnBHOE pa3sMHOKEHHE», « THUIIBI OECIIONIOr0 Pa3MHOKECHHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAIb», «Pa3MHOXKeHUE 3BIIIEHB», «Pa3MHOXEHHE THUIPBIY,
«Meiios», «Xpomocombly, «l['amerorenes», «CTpoeHHe SHUEKIETKH W CIEPMaTO30UIa»,
«OcHoBHBIE cTaguu OHTOreHe3za», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHe MaillCKOro
)Kyka», «Pa3Butue capanumn», «Pa3zputue narymkun», «J[BoiHOE OMIOAOTBOPEHHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSH OJHOAOJBbHBIX M JBYJOJBHBIX PAacTeHUN», «KU3HEHHBIM LHKII
MOPCKOM  KamycTbl», <«OKWU3HEHHBIH UMK Mxa», <«OKU3HEHHBIH UMK MalopOTHUKAY,
«K13HEHHBIN MK COCHBI.

OOGopyaoBaHUe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozelb «L{UKIT pa3BUTHS JIATYIIKIY.

JlaGopatopHass pabGora «l3ydyeHWe CTpOEHHUSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckass padora «BrpIsiBIeHHME NPU3HAKOB CXOJCTBA 3apOJABIIICH MO3BOHOYHBIX
JKMBOTHBIX).

JlaGoparopnas padora «CTpoeHHUE OpraHOB Pa3MHOXKEHUS BBICIIIMX PACTCHUI.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBJIEHHUS W pPa3BUTHs TeHETUKH Kak Haykd. Pabotel I'. Menpens, I'. nme
@puza, T. Moprana. Poib oTeuecTBeHHBIX Yy4Y€HBIX B pa3BuTHH reHetuku. Pabdorer H. K.
Konbmora, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbBIE T€HETUYECKHUE TOHSATUSI U CUMBOJIbI. | OMOJIOTMYHBIE XPOMOCOMBI, aJljieIbHbIE
TeHbl, aJbTEPHATUBHBIC MPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
TreTEPO3UTroTa, YUCTasl JIMHHS, THOPUIbLI, TEHOTHUI, (GeHoTun. OCHOBHBIE METOAbl TCHETHUKH:
rHOPHIONOTHYECKUH, IUTOJIOTHUECKUI, MOJIEKYIIPHO-TEHETUYECKUN.

JdeMoHcTpannmn

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

Tabmuipl U cxembl: «MeTobl TeHETUKNY, «CXeMBbI CKPEITUBAHUS.

JlaGopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FTeHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHaenss — 3aKOH eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Mennens — 3akoH
paciieruieHus mpu3HakoB. [luTonoruyeckre OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YHUCTOTHI TaMeT.

AHamusupyromee  ckpemuBaHue.  [IpoMexyTouHBI ~ XapakTep — HaclI€JOBAHMS.
Pacuienienne npru3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.
Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHznens — 3aKOH HE3aBHCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. LuToIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Pa6otel T. Moprana. CuerieHHOe Hacle0BaHue
T€HOB, HAPYUIECHUE CLEIUICHUS MEX 1y TeHaMu. XpOMOCOMHAs TEOpPHUS HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENEHUS Mosla. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpoMocoM. HaciienoBanre Mpu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmedoTponusi — MHOXKECTBEHHOE JAEHCTBHE T€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKUN KOHTPOJIL PA3BUTHUS pPACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKXKe
(GU3MONOrMYecKUX TPOIECCOB, TOBEIEHUS W KOTHUTHUBHBIX (yHKIUH. [eHeTnueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aMMOJACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHOM». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHON nH(popMaluu B
IIOKOJICHUSIX KJIETOK U OPTraHU3MOB.



JleMoHCTpauMu

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

Ta6muupl u cxemsl: «[lepBbiii 1 BTOpOl 3akoHBI MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe nomunupoBanuey», «ClieniieHHOE HAaclleJOBaHUE
MIPU3HAKOB Yy Jipo30duibl», «['eHeTnka monay, «Kapuorun yenoseka», «Kapuotun apo3oduisn,
«Kapuorun ntuub», « MHOKECTBEHHBIN aJUIEnnu3M», « B3auMoaencTBUE TEHOBY.

OOGopyaoBaHue: MOJENb IS IEMOHCTPAIIMU 3aKOHOB €IMHOO0Opa3us THOPHUIIOB MEPBOTO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HAaCJIEIOBAHUS IPU3HAKOB, MOJICIIb JJIsl IEMOHCTPAlMU CLETUICHHOTO HACJIe0BaHUs MIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTuyeckass padora «/3ydeHue pe3yJbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(UITBD».

IIpakTuyeckass padora «l3ydyeHue pe3yabTaTOB IUTHOPHIHOTO CKPEUIUBAHUS Y
TPO30(HITBD).

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3anmopelictBue TeHOTHIIAa M Cpeabl mpu (opMupoBaHuH (eHoTHna. V3MEeHUYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE  TpPU3HAKU. Buabl  HU3MEHYMBOCTU:
HEHACJICICTBCHHAsI M HACJICACTBEHHAS.

MoaudukanroHHass U3MEHYMBOCTh. Ponb cpenpl B popMupoBaHUM MOJU(PUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHsll psi 1 BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHONH N3MEHUHNBOCTH.

['enoTunuueckass wu3MeHYMBOCTh. (CBOWCTBA TCHOTHUIIMYECKONW W3MEHUYMBOCTH. Bubl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallHOHHAS.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3J]JaHUM T€HETHYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJIHOTO BHU/IA.

MyTalmonHass W3MEHYMBOCTb. BHABl MyTaluuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IUTOILIA3MATHYECKUE MYTalluH.
Comaruueckre W MOJOBble MyTauud. [IpuuMHBI BOSHUKHOBEHMS MyTanuil. MyTareHsl U uxX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoliecca. 3aKOH TOMOJOTHUYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCT.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

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

Tabmuel U cxembl: «Buasl HW3MEHUHMBOCTHY, «MoauQUKaMOHHAS W3MEHUHUBOCTHY,
«KoMOuHaTUBHAasT ~ M3MEHUYMBOCTB»,  «Meito3»,  «OmrogorBopenue»,  «['eHeTuyeckue
3a00JIeBaHUS YeNIOBEKa», « BUIbI MyTaImiiy.

OOGopynoBaHue: JKMBBIE W TepOapHBIE SK3EMIUISIPhl KOMHATHBIX PACTEHWUU, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JladopaTtopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO PsiJia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YejlOBEKA

Kapuotun uenmoBeka. MexayHapoJHas NporpaMma HMCCIEIOBaHHUS T€HOMa 4YeJlOoBEKa.
MeTonbl U3yYeHHUS] TEHETUKHU YETIOBEKAa: TeHEaIOTUUECKU, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJSIpHO-TeHEeTHYeCKuid. COBPEMEHHOE ONpeIeIICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAaHKE, TEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ nmoMoupro [11{P-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApaCIOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B



NPEIOTBPALICHUH M JICYEHUU TeHETHYECKUX 3a0o0JieBaHUM yeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHKE. CTBONOBBIC KJIETKU. [IOHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCIEeKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEIIOBEKA K (PU3NYCCKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroioKeHHOCTh
YEJI0BEKA K MATOJOTUSM.

JdemMoHCcTpaunu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeTOApl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTyeckas padora «CocTaBieHUe U aHAIU3 POAOCIOBHON.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkIeHUE CEeJIeKUMM U JoMecTukauuu. Yuenue H. U.
BasusoBa o LleHTpax mpoucXoIeHUsI 1 MHOT0oOpa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMM COPTOB pacTeHUW U mopoa KUBOTHBIX. CopT, mopona, ImTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HaciueACTBeHHOM m3meHunBoctu H. WM. BaBunosa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUYaTbHBIN.
Oranbl KOMOWHAIIMOHHON celieKuu. VcmpiTaHue mpou3BoAMTeIeH 1o moToMcTBy. OTOOp 1O
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CENeKIHMOHHOW paboThl. PamuanuoHHbBIl U
XUMUYECKUM MyTareHe3 KaKk MCTOYHHUK MyTalluid y KYJIbTypHBIX (OpPM OpPraHMU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomOuHaHTHbIX JIHK mis
MOJTYYEHUS UCXOAHOTO MAaTepHalIa JIJIsl CEJICKLIUH.

[Tonyuyenune mnonumionnoB. BHyTpuBuaoBas rulpuauszanus. bIM3KOPOICTBEHHOE
CKpelIuBaHue, UM MHOpuaAuHr. Hepo/icTBeHHOE CKpelMBaHue, WK ayTOpuauHr. ['erepo3uc u
ero mnpuuuHbl. Vcmonb3oBaHwe rerepo3uca B cenekiuu. OtraganéHHas TUOpUIU3aAIUAL.
[Ipeononenne Oecruiogusi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHaAs pegoNtoYuUsLy.

CoxpaHeHHEe U U3YYCHHE TC€HETHYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUN U UX JUKUX
poauyeil s CO3JaHMs HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. M3yueHnue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX Uoell U
nepCcneKmuGHbIX MexHoI02UlI.

JleMoHCTpanuu

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

Tabmuiel 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO00pa3us KyJIbTYPHBIX pacTEHUID,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOM W3MEHUMBOCTH», «METOIbI CEICKIHN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopnasi padora «/3ydyeHue cOpToB KyJbTYypHBIX PAaCTEHHI U MOPOJ JTOMAIIHUX
JKUBOTHBIX).

JladopaTopHasi padora «/3ydeHne METOJIOB CEJIEKITUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHun».

Ikekypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHUS CENIEKIIMU PACTCHHH W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TUNIEMEHHYIO (pepMy, COPTOUCIBITATENBHBIM yYacTOK, B TEILUIMYHOE
X035HCTBO, B JaOOPATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0OTHA ¥ CHHTeTHYeCKasi OHO0JI0TUs

OOBEKTHI, HCMOJIB3yeMble B OHMOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJBTYPHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpamuiiuoHHas OWOTEXHOJIOTHS: XJIeOomeyeHue,



HOJIyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoononornyeckuii cuare3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

Co3anue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAPABICHHOTO  M3MEHEHUS W
KOHCTPYMPOBAHHSI TEHOMOB C LI€JIBIO IOJy4YEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJEP KAIIHUX
HE BCTpEYaroIuecs B IpUpoie ONOCUHTETUYECKHE TYTH.

Kiterounass umHxeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanuss U comatudeckuid smOpuoreHes. Vcnosb3oBaHue
ralIOuoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzosanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANWLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUU sAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMueUpo8aHuss U MUKPOKIOHANLHO20 PA3MHOICEHUS
CeNbCKOXO3AUCTEEHHBIX KYTbMYP.

XpOoMOCOMHasl M T'€HHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYMPOBAHUE
pexomOunantHeix JAHK. Coszoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOJIeMbl T'€HHOU
WHKEHEPUH.

Menununckue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTaboI0oMHBIN aHaTTN3, TEHOIEHTPUYECKUI aHaIM3 MIPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 370poBbs. lcmonb3oBaHuWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OuoumxeHepusi s pa3pabOTKH  (QyHAaMEHTAJIbHBIX OCHOB MEIWIIMHCKHX TEXHOJOTHIA,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH co4YeTaHWeM TEXHOJOIMi TpPEXMEPHOro OMONpPUHTHHIA M
ckaddonarHTa U PeIIeHNU 33a]a49 ePCOHATN3UPOBAHHON METUIHEI.

Co3naHue BEKTOPHBIX BaKIUH C L€JIbI0 OOECredeHHss KOMOMHMPOBAHHOW 3alUThI OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJSIPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKalX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIacHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanuu

Tabmuubt u  cxembl: «Mcnoiab30BaHME  MHMKPOOPTraHM3MOB B MPOMBILIUICHHOM
IIPOU3BOACTBEY, «Kilerounas nHxeHepus», «l eHHass HH)KEHEPUD).

JlaGopatopHas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IloayyeHrne MOITOYHOKHUCIBIX POAYKTOBY.

IKeKypenst «bnoTexHoorus — BaxkHeias Npou3BOAUTENbHASI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE POU3BOICTBO).



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
pOTpaMM CPeAHEro o0IIero 00pa3oBaHus: JTUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpyKkType JIMYHOCTHBIX Pe3ylbTaTOB OCBOCHUS MPOTpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CJICIYIOIIUE COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKOM  TIpaKJaHCKOM
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOONPEIEICHUIO,
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, NPHUCYLIUMU  CUCTEME
Ouosnoruueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJIOTHYECKOM  KYJIbTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAIOTCA B €AUHCTBE
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 CaMOPA3BUTHSI, Pa3BUTHsI 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'OHAlIMOHAJIBLHOTO Hapoaa Poccuiickoit @enepannu, Ipupojie U OKpYkKarollen cpee.

JInuHOCTHBIE pe3ybTaThl OCBOEHMS yueOHOro npeamera «buoaorus» I0MKHBI OTpaXaThb
TOTOBHOCTh M CHOCOOHOCTH 00Y4aroIIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAllMil, MO3UTUBHBIX BHYTPEHHHX
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;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JESITEIbHOCTH MPU CO3JaHUM 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(OPMHPOBAHHOCTb POCCHICKOM TPa’KAaHCKON HICHTUYHOCTH, TATPHOTH3MA, YBAKEHUS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM SA3BIK U KyJIBTYpY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAUI0 U MaMATHUKAM IPUPOJIBI,
JoCTHXEHUSAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;



CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HaUYCHHsI OMOJIOTHH B IO3HAHUU 3aKOHOB IMPUPO/IBI, B KU3HH 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(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, 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, CO3JaHUI0 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 YMOIIMOHAIBHOTO BO3ICHCTBUS KUBOU MPUPOJIBI M €€ IICHHOCTH;

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
OTHOIIEHHS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHYECKOMY 3JI0POBBIO;

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 aKTUBHOMW JEATEIbHOCTH TEXHOJOTHUECKON U COLIMAIbHON HANIPaBIEHHOCTH,
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) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHHE K MPUpPOAE KaKk UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
TIOCTYTIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH JIUTsl OKPY KAIOIIEH CpeJIbl,

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYeCKUX Mpo0eM U MMy Tel ux pelieHus;

CIOCOOHOCTH HCIIOJIF30BaTh MPHOOpPETaeMbIe IPY U3YYEHUH OMOJIOTHU 3HAHWS W YMEHUS
IpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM INPHPOJIONONb30BaHHEM (coOroAeHNe
NpaBUJI TOBEJCHHSI B TPHPOJIC, HATPABICHHBIX Ha COXPAHEHHE PABHOBECHSI B JKOCHUCTEMaX,
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 3KOJIOTHUYECKONW HAIIPaBIECHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKdl U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€  KYJbTYD,
CIOCOOCTBYIOIIETO 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 MBIIUICHUS, CO3JaHUH [[EJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIleM
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
HOBOT'O YPOBHSI Pa3BUTHUS MEIULMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
MCIIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

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

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HCIOJB3YyEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOMy4YaeMble 3HAHUS U1 aHaiu3a U OOBSICHEHWs SBICHUU
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 110 OWOJOTHU B COOTBETCTBUM C >KHU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysibTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIE
(MexXnpenMeTHbIE) oOlIeHayYHbIEe TOHSTHS, OTPaKaroIIKe [ETO0CTHOCTh HAyYHOU KapTUHBI MUpa
U crenu(uKy METOI0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CUCTEMa, HAyuYHbIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieloBaHNe, HAOII0JeHUE, U3MEPEHUe, SKCIEPUMEHT U JIPYTHe); YHUBEpCAIbHbIC
yueOHble JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHHUKATHUBHBIE, PETYJIATUBHBIE), 00ecreunBaoIIne
¢dopmupoBaHre (YHKIIMOHAIBLHONM I'PAaMOTHOCTH M COLMAJIbHON KOMIIETEHIIMH OOYyYaroIIMuXcs;
CHOCOOHOCTh o0yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.



B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOyuaromierocsi OyayT chopMupoBaHbl MMO3HABATEIbHBIC YHHUBEpCAIbHBIC yueOHbIC JCHCTBHUS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpCAIbHbBIE
yueOHbIE JEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHHBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

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

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHMSA, KIACCU(PHUKAIMHU, OOOOIIEHHsS), pPACKPHIBATh CMBICT OHOJIOTHMYECKHX
MOHTUM (BBLIEIATH UX XapaKTEPHbIC PU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHITUSIMHU);

ONpEeAeATh LEIU JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKEHHUS,
COOTHOCUTD Pe3yJIbTaThl ACITEILHOCTH C TIOCTABJICHHBIMU IIEJISIMU;

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

CTPOUTH JIOTUYECKUE PpaCCyKICHUS (MHIYKTUBHBIC, JACIyKTUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PAacCMAaTPUBAEMBIX SIBICHUSIX, (POPMYIUpPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

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 IJIaH PELICHUS MPOOIEMbl ¢ YIETOM aHaIN3a UMEIOLIUXCSI MaTepUaIbHbIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh M BBIIOJHATH pabOTy B YCJIOBUSX pEaJbHOr0, BHUPTYaJIbHOTO H
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BBIe HCCIIEN0BATEIBLCKIE AeHCTBHUS:

BJIQ/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AESATEIbHOCTH, HaBbIKAMU
paspernieHust npoodsieM, COCOOHOCThI0 U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB
pelIeHNs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IMO3HAHUS;

WCIIOJIb30BaTh Pa3JIM4YHbIE BBl ACSITEIBHOCTH II0 IOJYYEHHIO HOBOTO 3HAHHUA, €r0
MHTEpIIpETAllNY, PEo0Opa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyalMsX, B TOM 4YHCIE MpU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

(dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJA€Th HAYYHOU TEPMUHOJIOTUEN, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

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

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3aJady, BbABUTATh
TUIOTE3y €€ peUleHMs,, HaxOOuThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ PEHICHUS 3aJauyd pe3yiabTaThl, KPUTHUYECKHU
OILICHUBATh X JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETb TEPEHOCUTHh 3HAHUS B  [O3HABATEJIbHYIO M  IMPAKTUYECKYI0  00JacTH
KU3HEJEATEIHOCTH;



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], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUMBOCTD;

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

nproOpeTaTh 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 HAJISIIHOCTH;

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 CYILECTBY 00Cy:kJ1aeMoil TeMbl (YMEHHE 3ajjaBaTh BOIIPOCHI, BBICKA3bIBAaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJCTBA OOLIEHHS, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CHTYallli, YMETh CMATYATh KOHPIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBaXHUTEIBHOE OTHOIIEHHE 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 OMOIOTnYecKol MpoOieMbl, 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 IeJIM COBMECTHOW JEATENbHOCTH, OPraHU30BHIBATb U KOOPIMHHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXJAOI0 YJaCTHHKA KOMaH/bl B OOIIUI pe3yjbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATHBHBIM.

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 CBOMX
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
JKU3HEHHBIX CUTYyalUsX;

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 OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

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

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIOIB30BATh MPUEMBI pedIeKCHH
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:

NPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS COJAEpKaHUs ydeOHoro npeamera «buosorus» Ha
yri1yOJ€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust o0ydaromuxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue Ay OWOJIOTMM HAay4HblEe 3HaHUS, YMEHHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpIpETalMM W NpeoOpa3oBaHUIO 3HAHUM, BHJIBI
JESATEIIbBHOCTH MO MOJYYEHUIO0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX y4EOHBIX, a
TaK)K€ B PEAIbHBIX JKU3HEHHBIX cuTyanusax. [IpegmerHele pe3ynbTaTsl IPEACTABIEHB! 110 TOAaM
U3Y4YECHUS.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTpaXaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny IpodJeM palMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIAIE POCCUICKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE OHUOJIOTUH;

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue
OMOJOTHYEeCKHEe TEPMHUHbI W TOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTabojiu3M, TrOMeocTas,
CaMOpEryJIsILMs, CAMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTh, U3MEHUHUBOCTb, POCT U PAa3BUTHE),
O6uonoruueckue teopun (xinerouHas Tteopuss T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KyJIbTYPHBIX PAacCTeHMi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
IIEPBOTO IOKOJICHUs, PACLICIUICHUS], YUCTOTHI raMeT, He3aBUCUMOI0 HaciieqoBanus I'. Mennens,



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

BJIaJICHHE OCHOBHBIMHM METOJaMH HAYYHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOIIOTHUYECKUX
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(HOr0 M reTepoTpo(HOr0 TUMOB MUTAHHS, (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
bYyHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalmaMH KJIETOYHOTO IMKJIA U KHU3HEHHBIX
[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 TIPOIleCCAaMU U SIBICHUSAMHU, JEJIaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

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

YMEHHE BBIIBUTATh THUIOTE3bl, TMPOBEPIATh HX OKCIEPHUMEHTAIbHBIMU CpPEICTBaMH,
bopMyIHpyS 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OJTYUYCHHBIE PE3YJIbTATHI U JIENaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIHe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJUYHO TPEACTABIATH
MOJTy4YeHHBIE Pe3yNbTaThl HA YYEHUUECKUX KOH(PEPEHIINX;

YMEHHE OIIEHWBATh OJTUYECKHE acCIeKThl COBPEMEHHBIX WCCIIEZIOBaHUN B 001acTH
OMONOTUM W MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
W3MEHEHHEe TeHOMa M CO3/IaHNe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTU B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CETTLCKOTO X03SMCTBA, MHIIEBON
MPOMBINIICHHOCTH, YIIyOJsTh MO3HABATEIbHBI WHTEPEC, HAIMPABJICHHBI HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccHd W TPOJOJDKEHHE OHOJIOTHYECKOTO O00pa3oBaHUsA B
OpraHu3alysaX CPEeAHEro NPOoPecCHOHATBHOTO U BBICIIET0 00pa3oBaHusl.






