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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



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

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

npruoOpereHne o0yyaroIuMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOAOIOIb30BAHUN
(coOmroleHue TpaBWJ TIOBEACHUS B MPHUPOJE, OXpPaHbl BHJIOB, JKOCHCTEM, Omochepsi),
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
OMOJOTrNYECKUX 3HAaHUN U YMEHUH B IIOBCETHEBHOM KU3HU;

CO3/laHM€ YCJIOBUH JUIi OCO3HAHHOI'O BbIOOpa OOYYaIOUIMMUCA MHIMBHYaJIbHON
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUOHATIbHOMY
CaMOOIIPEICIEHNI0, B COOTBETCTBUU C WHAMBUIYAIbHBIMM MHTEpECaMM M IMOTPEOHOCTIMU
peruoHa.

OOwee yuCIIO 4YacoB, OTBEIEHHBIX HA M3Y4YEHHE OMOJIOTMM Ha YIIIyOJEHHOM YPOBHE
cpenHero obiero oopasoBanus, cocraBisieT B 10 «I'» kimacce — 136 vacos (4 yaca B Heen).

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
NpoBeIEeHUE JIA0OPaTOPHBIX H MpakTHUecKux pabor. Tarke yuactue oOydarommxcs B
BBIIOJIHEHUM  IPOEKTHBIX U  y4yeOHO-MCCIIEOBATEIbCKUX paboT, TeMaTUKa 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. 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 n3ydeHus: ouosoruu. CBONWCTBA JKUBBIX CUCTEM: €AMHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYpOoBHM OpraHu3allid >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIETOYHBIA, TKaHEBbIH,
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.

N3yuenune xuBbIX cucteM. Metoabl Ouonornyeckoi Hayku. HaGmronenue, mamepenue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMEe O 3aBUCMMOM W HE3aBUCHMOU
nepeMeHHOl. [lnanupoBanue skcnepumenta. [loctanoBka um mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocToBepHOCTh. Paz0poc B 6uoiornueckux JaHHbIX. OLeHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

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

OGopynoBanue: 1abopatopHOe 000pYAOBaHUE JJIsI TPOBEACHUS HAOMIOACHUHN, N3MEPEHUH,
IKCIIEPUMEHTOB.

Tema 3. buosorust KieTkn

Knerka — cTpykTypHO-(yHKIIMOHANbHAST €MHULIA JKUBOTO. VICTOpUS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeToapl MOJEKYNApHOW M KIETOYHOW OWOJIOTHH: MHUKPOCKOMUs, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, aAuddepeHnnanbHoe  EHTpUDYTUPOBAHHE,
KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @QUKCUpoOBaHHbIX KAemoK. DIEKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxkpockonus. Bumanvroe (npudicusnennoe) uzyueHue Kiemox.

JleMoHCTpanun

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



Tabmumpl 1 cxeMbl: «CBETOBOM MHKPOCKOM», «IJIEKTPOHHBIA MHUKPOCKOI», «McTopus
pa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOMl MHKPOCKOI, MHKpPOIpPENapaTbl PAaCTUTENbHBIX, UBOTHBIX U
OakTepuaIbHBIX KIETOK.

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

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUHN COCTaB KIETKH. Makpo-, MUKpPO- U yJIbTPAMHUKPOdJIEMEHThI. Bona u e€ poib
KaK pacTBOPUTENs, pPEareHTa, y4yacTUe B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPETrYJISALNH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJornyecKast pojib. Poilb KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeUleCTBa KIETKU. bruonornyeckue nonumepsl. beiaku. AMHUHOKUCIOTHBII
coctaB OenkoB. CTpyKTyphl OeiaKoBOH MoiieKyisbl. llepBuuHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. Jlenarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkoB. buonoruueckue QyHkiuu 0enkoB. [Ipuonut.

VYrneBoabl. MoHOcaxapuabl, JuUcaxapHibl, OIUTOCaxapuabl U Toiucaxapuabl. OOmui
IUIaH CTpPOEHUsT U (U3MKO-XMMHUYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢ynkuun
YIJIEBOJIOB.

Jlumuael.  TmapodmneHO-THIpOdOOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnuuepuasl, Gochonunuasl, BOCKH, cTepouibl. buonornueckue Gpynkuuu aunuaos. O6mue
CBOMCTBa OHWOJIOTMYECKUX MEeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnorel. JJHK u PHK. Ctpoenune HykinenHoBbIX KucCiOT. HykieoTunasl.
[Tpunuun xomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JIHK — nBoitHas crupais.
Mecronaxoxaenue u ononorndeckue ¢pynkmu JHK. Bugst PHK. ®@ynkunu PHK B kietke.

Crpoenue moinekyiibl AT®. Makpospruueckue cBsizu B Mojekyiae AT®. buonornueckue
¢ynkunmn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. /[pyeue
HyKneozuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouojiorus: OMOXMMUYECKHEe M OMO(pHU3NYECKHE HMCCIEIOBAHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypvl U  @QYHKYui
Ouomonexyn u ux Komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HeNnPUPOOHBIX AHATI0208.

JleMoHCTpanun

[Toptpersr: JI. [Tonunr, [x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnipenesieHue XWMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnpenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoauyeckass Tabauna XUMHUYECKUX 3JI€MEHTOB», «CTpoeHHe
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3aMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTYypBhl OEIKOBOW MOJIEKYINb», «CTpOCHHE MOJEKYJ YIJIEBOJIOB», «CTpOeHHE MOJICKYJ
ununoBy», «HykienHoBble KUCIOTH, «CTpoeHre MoJIEKYIIbl ATO».

O6opynoBaHue: XuMU4ecKas ocyia u 000opy10BaHUE.

JlaGopatopHnas pa6ora «O6HapykeHue OeNKOB C IOMOIIbI0 KAaUeCTBEHHBIX PEaKILIUII».

Tema 5. Ctpoenue u pyHKIMH KIETKH

Tumel KJIETOK: dyKapHOTHUYecKassh M MpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIbHBIE
00pa3oBaHMs KIETKH.

Crpoenue mpokapuoTHueckod kieTku. Kiletounas crenka OakTepuil U apxew.
OcoOeHHOCTH CTpOeHUs TeTepoTpoHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

Ctpoenue n (pyHKIHOHHpPOBAHUE dyKapuOTHUYECKOM KieTkH. [Ilma3zmarndeckas memOpaHa
(mnazmanemma). CTpykTypa Mja3MaThuyeckoid MemOpaHbl. TpaHCHOPT BEmIECTB 4Yepe3



MJIa3MaTHUeCKyl0 MeMOpaHy: maccuBHbIA (muddysus, obnmeruénnas mauddysus), aKTHBHBINA
(mepBUYHBIA W BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemOpansl. PaboTa
HATPUN-KaJIMEeBOro Hacoca. DHIIOIMUTO3: MUHOLKUTO3, (harouuTo3. Jk3ounTo3. Kierounas creHka.
CrpykTypa v QyHKIUN KIETOYHOU CTCHKU pacTEHUH, rprOOB.

[uromnazma. I{uto3one. Ilutockener. JIBukenwe nutomiazMbl. OpraHouzibl KJIETKH.
OnHoMeMOpaHHBIE OPraHOUIBI KICTKH: dHAoIIazmaTndeckas cetb (DI1C), anmapar ['onbmxwy,
JU30COMBI, UX CTpoeHHe U (yHKUUHU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHre TpaHYJISPHOTO pEeTUKYyIyMa. Mexanusm Hanpasnenus 6enxkos ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBIiL)
SHJIOIIA3MaTHYeCKUi peTukyinyMm. CekperopHast (yHkius anmapara [onsmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkos 6 annapame I o1v0ocu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyomnu pacturenbHbIX KieToK. Kiterounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWUBI KJIETKH: MHUTOXOHIPHUHU, IJIACTUIIBL. [Ipoucxoodicoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GYyHKIIUM  MHUTOXOHIApUA W miactul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIC IUIACTUIBI
(OTOCUHTE3UPYIOLIMX 3YKApUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICIIHUX
pacTeHuil.

HememOpannsie opranouzs! kietku CtpoeHue M QyHKIMH HEMEMOpPAHHBIX OpPraHOWIOB
kieTku. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpodunaMeHTbl. AKmuHogvle
Mukpogpunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIULEUHbIX KAemOK.
MuxkpotpyOouku. Krnertounsiii nentp. CrpoeHHe U [BHKEHHE KIYTHKOB M PECHHUYEK.
Muxkpotpy6ouku nuToria3mel. LlenTpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHhvle 6enxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE W (DYHKIUH.
Snepusiii 6enkoBblit MaTpukc. [IpocTpaHCTBEHHOE PacMOIOKEHUE XPOMOCOM B HUHTEp(azHOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpoMmaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. f0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpUCTUKAa  KIETOK  JyKapHOT
(pacTUTENBHOM, YKUBOTHOM, TPUOHOIN).

JleMoOHCTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupl 1 cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKW», «CTpOeHHE >KHUBOTHOM
KIIeTKN», «CTpOeHnEe pacTUTENBHON KIETKW», «CTpOEHHEe MUTOXOHIpUMW», «Snpo», «CtpoeHne
MPOKAPUOTUYECKOMN KIIETKH.

Ob6opynoBaHHe: CBETOBOM MHKPOCKOI, MHUKPOIIPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepualbHbIX KJIETOK.

IIpakTnyeckas padora «/3ydyeHne CTpoeHMsI KJIIETOK Pa3InYHBIX OPTaHU3MOBY.

IIpakTyeckas padora «l3ydyeHne cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopnasi padora «/ccnenoBaHue mia3Monn3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KIIETKax».

IIpakTnyeckas padora «/3ydyeHne ABM)KEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NpeBpaLleHHe JHEPIUU B KJIEeTKe

AcCUMMIIAIMS ¥ JUCCUMIIISALUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX IIpoleccax.
OHepreruyeckoe oOecrnieueHne kieTku: mpeBpamieHne AT® B oOMeHHBIX Mpolieccax.
@®epMeHTaTUBHBIM XapakTep peaklUMid KIeTOYHOro Merabonn3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M aedcTBus. KodepmeHtbl. OTianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEJIKU-UHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKIHH OT Pa3IMYHbIX (PaKTOPOB.

IlepBrUYHBII CHUHTE3 OPraHWYECKHX BELIECTB B KieTke. DOTOCUMHTE3. AHOKCUSEHHbIU U
oKcuzeHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl



peaxkyuonHoz2o yenmpa. Ponpb xmopomiactoB B mporecce GoTocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
Brnusinue paznudabix pakToOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHHEe (HOTOCHUHTE3A.

XemocuHTe3.  PazHOoOOpa3me  OpraHM3MOB-XEMOCHHTETHUKOB:  HHTPUPHUIIUPYIOLIHE
OakTepuu, Kene300akTepuu, cepodakTepuu, BOJOPOIHBIE OaKkTepun. 3HAYCHUE XEMOCUHTE3A.

AmnaspoOHble opranu3Mbl. Buabl 6poxxenus. [IpoayKTsl OposkeHUsI U UX HCIIOJIB30BaHHE
4yelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl Kak OOBEKThl OMOTEXHOJIOTMHU U BO30YyIUTENH
Oone3Hel.

AspobHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonornueckoe OKHCIIEHHE, WIM KIETOYHOE JIbIXaHHe. Pojlb MUTOXOHIpHI B Mpoueccax
Oouonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiImpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomownnoti ATD-
cunma3zvl.  llpeumymiectBa a’poOHOr0O TyTH OOMEHAa BEIIECTB NEeped  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOr0 0OMEHa.

JleMoOHCTpanuu

[Hoptpetsr: k. [Ipuctnu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DoTOCHUHTE3Y, «DHepreTuueckuii oomen», «buocuHTe3 Oenkay,
«Ctpoenue GpepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyJ0BaHUE sl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «lI3ydyeHue KaTaaTUTHUYECKONH aKTUBHOCTH (EpMEHTOB (Ha
IpUMEpe aMMJIa3bl UJIM KaTalas3bl).

JlabopaTopnasi pabGora «M3yueHue (QEpMEHTATUBHOTO paACHICIUICHUS MEPOKCUIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

IIpakTnyeckas padora «CpaBHEHHE MTPOLECCOB POTOCUHTE3A U XEMOCHHTE3A.

IIpakTuyeckas pa6ora «CpaBHEHHE MPOIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacnencreennass nH(pOpManus U peaanu3anus eé B KIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmmszanus HacienCcTBEHHOW WHQpopMaluu. [ eHeTHYecKuil KOoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKPUNIMU: KOMILZIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTHeix PHK B GuocunTtese Oenka. YcioBus
6uocunTe3a 6enka. Koguposanue aMmuHokuciot. Pois pubocom B OuocuHTese Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuzaiys reHoMa y mpoKapuoT U
syKapuoT. Perynsuusi akTUBHOCTH TI'eHOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). Monekynsipuvie Mexanuzmvl dKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHble (OPMBI )KU3HUA U oONUratHele napazutel. CTpoeHHe MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn [HK-coodeporcaujux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupychple 3aboneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIUJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananuz bonvuux maccusog («bigdatay) cmpyxmypruvix
buonoeuueckux OamHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yukyuu 6enxkos. Cnocobbi 00cmasKu 1eKapcme.

JleMoHCTpanun

[Toptpetsr: H. K. Konb1os, /. 1. IBanoBCcKkwUil.



Tabmumpt w  cxemsl: «buocuHTe3 Oenka», «['eHeTmyeckuii kom», «Bupyce,
«baxTepuodarm.

IIpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. /KuzHeHHBbIH UK KIETKH

Knerounslii nuki, ero mepuoisl u perymsuus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTekaronux B uHTepdase. [loaroroBka kietku K aeneHuto. [IpecuHTeTHYSCKU
(TIOCTMUTOTUYECKHIT), CHUHTETUYECKHH M TMOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIbI
UHTEp a3kl

Marpuunbii  cunre3 JHK — permmkanus. Ilpunnunser  perummkamuu — JIHK:
KOMIUIEMEHTApHOCTb,  IIOJYKOHCEPBAaTUBHBIA  CUHTE3, aHTUIIAPAJLICIBHOCTh. MexaHusMm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbl W TeloMmepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuOoTUN. JMIUIOMAHBIA M TaluIOMIHBIA HAOOPBI XPOMOCOM.
I'omonoruynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kierkn — muro3. CTaguu MHUTO3a W NPOUCXOJSALIME B HUX IMPOLECCHl. THIIBI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3a.

Perynsuus muroTnueckoro uukia kietku. [lporpammupyemast kierodHas rubenbp —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (hyHKIIMOHAIBHAS TEHOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemxa» — buounghopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannmn

Tabmunel 1 cxembl: «KU3HEHHBIA MUK KICTKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Pennmukanmsa JJHK».

O6opyoBaHHe: CBETOBOM MUKPOCKOIN, MHUKpompenaparsl: «MHUTO3 B KJETKax KoOpellKa
JTyKay.

IIpakTuyeckas padora «HaOmromenne MuTO3a B KJIETKaX KOHYMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HEICSATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTucTsl. KojsoHnanbHbie
OpTaHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuidt. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
NpOBOJIAIIAs, OCHOBHAsA, MexaHHueckasi. OCOOEHHOCTH CTPOEHUs, PYHKUMH M pacoIOKEeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  Ye€JOBEKa. THUMBI JKUBOTHBIX TKaHEW: SNUTETUAIbHAs,
COEIMHUTENIbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIHMH U pacHoIOKEeHUs
TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHble U reHEPaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIIUU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuid. CkeneTrbl  OJHOKJIETOYHBIX  H
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBikeHne opraHu3MoB. J[BWKeHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIIHOE,
KTYTUKOBOE, DPECHHYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX pAaCTEHUMH: TPONMM3MBI W HACTUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.



[Intanue opranuszmos. Ilormomenne BOAbI, YIIEKHUCIOTO ra3a 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApECHHUE.
IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llummeBapurenbHble
skenesbl. [InmmeBapuTenbHas cucTeMa 4el0BeKa.

JHpixanue opranu3MoB. [[pixanue pacrenuid. J{pixanue >xuBoTHBIX. b dy3us razos uepes
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 NITUI U MIIEKONUTAIOIUX. Perynsauus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BewECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opraHbl. KpoBeHOCHas cucrtema
II0O3BOHOYHBIX HMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpaIeHus.  OBOJIIOIIMOHHBIE  YCIOXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranusmoB. Beigenenwe y pacreHuil. BeineneHue 'y  KUBOTHBIX.
CokparutensHble Bakyoiw. Opradbl BblneneHus. @uibTpamms, cekpeuus U o0paTHoe
BCACBIBAaHHE KaK MEXaHU3Mbl pabOThl OPTaHOB BbiAeNneHus. CBs3b MOJOCTH Teja ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CHUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Ctpoenue u ¢pyHkironuposanue Heppona. OOpazoBaHUE MOYH Y YeTIOBEKa.

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

3almuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [TOKpOBBI M HX TPOU3BOAHBIE. 3aIIMTa OPTaHU3Ma
or OonesHedl. MMmyHHass cuctrema uenoBeka. KileTouHbII W TymMOpalIbHbII HMMMYHMTET.
Bpoxnéuueiik u  mpHOOpeTéHHBI  cnenuduueckuii UMMYyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHble 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 pedrekTopHas peryisiius y >KMBOTHbIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTneisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

['ymopasibHast peryssiiiusi ¥ SHIAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3anmMOCBA3b HEpPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpanuu

IToprper: U. I1. I1aBnoB.

Tabmuupel u cxembl: «OIHOKJIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE BOJOPOCIN,
«baktepun», «llpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMbl OpraHoB
MIO3BOHOYHBIX JKMUBOTHBIX», «BHyTpeHHEe CTpOEHHME HACEKOMBIX», «TKaHUM pacTeHHII»,
«KopueBbie cucrembr», «CtpoeHue credis», «CTpoeHHE ITUCTOBOM IUTACTUHKMY», «TKaHU
KUBOTHBIX», «Ckener 4yenmoBeka», «llumeBapurenbHas cucrteMa», «KpoBeHOCHas cHCTEMay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpraenurenpHas cucremMa», « OHIOKpUHHAsA cucrema», «CtpoeHue MpIns», «MMMyHUTET,
«Kuieynononoctusle», «CxeMa nuTaHus 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», «HepBHasg cucteMa MIIEKONUTAOLINXY,
«HepBHas cucrema uenoBekay, «Peduekcy.



OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOINpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHUX, KUBbBIC
9K3EMIUISIpbl KOMHATHBIX pAaCT€HUH, repOapun pacTeHUH pa3HbIX OTJIEJIOB, BIAXHbIE IIpenapaThl
KHUBOTHBIX, CKEJICTHI T03BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEeIIOBEKa,
o0opyIoBaHHE [UId JEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOIO IIMTAaHUS pacTEHU,
pacuierieHus Kpaxmaia M OenkoB mox JeiicTBueM (epMEeHTOB, 00OpylIOBaHUE JUIS
JEMOHCTPALMH OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHUM, MOJIEJIM T'OJIOBHOI'O MO3Tra Pa3IM4HbIX )KUBOTHBIX.

IpakTnyeckas padora «M3ydyeHue TkaHel pacTCHUIN.

IIpakTyeckas padora «/3yueHne TkaHel )KUBOTHBIX).

IIpakTyeckas padora «/3ydyeHne OpraHoB UBETKOBOI'O PACTCHUS.

Tema 10. Pa3MHoOkeHMe U pa3BUTHE OPTraHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yas BEreTaTUBHOE) U 110JI0BOE. Buabl
0ecIoI0ro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYJISIINSA, (parMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele kieTku, nmiau ramersl. Meno3. Cragun Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3s 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpieBoe paszpurve. l'ameroreHe3 'y JKMBOTHBIX. IloyoBbIE — JKeme3bl.
OOpa3zoBaHue U pa3BUTHE MMOJIOBBIX KieTok. CrepmaroreHe3 u ooreHe3. CTpoeHHE HOJOBBIX
KJIETOK.

Omio10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTrUs — HayKa O Pa3BUTUU
opranu3moB. Mopgozcenes — 00na u3 enagnvix npodaem smbpuonocuu. Konyenyua mopghoeenos
u modenu mopghozenesa. Craauu aMOproreHe3a KUBOTHBIX (Ha mpuMepe JAryku). Jpobnenue.
Tunsl npobnenus. /Jemepmunuposannoe u nHeoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKONMUTAIOMUX. 3apOoJIbIIIeBble JUCTKU (TacTpyJIsLus).
3aknajKka OpPraHoOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiIMsSHUE YacTen
pasBUBAIOIIErocs 3apojpblmia (3MOpHOHaNbHAs MHAYKOMS). 3akiajka IUJIaHa CTPOSHHS
JKUBOTHOTO KaK pe3ylbTaT HEpapXW4YECKHX B3aMMOJEHWCTBUM TeHOB. BimsgHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramMopdo30oM y O€ClO3BOHOYHBIX U ITO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3sBUTHUA, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunsel pocta XMBOTHBIX. DaKTOpBl pErysluu pocTa XHUBOTHBIX M uenoBeka. Cranuu
MOCTAIMOPHUOHAIIBHOTO DPa3BUTHS y JKUBOTHBIX M yesnoBeka. [lepuoJibl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3smHoxenue u paszButue pacreHuil. I'amerodur u crnopodput. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHM.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTEIBHBIX OpPraHu3MoOB. JIBOWHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBI PETYIISIUN OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubl U cxembl: «BereraruBHoe pa3MHOXeHHE», « TUIBI GecTioNoro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHAIb», «Pa3MHOXKEHHE HBIVIEHB», «Pa3MHOXKEHHE THIPBDY,
«Metio3», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMATO30UIay,
«OcHOBHBIE cTaguu OHTOreHe3za», «lIpsmoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MaNCKOIo
Kyka», «Pa3zButue capanum», «Pa3zButue narymkmn», «/IBoiiHOE OIIOOTBOPEHHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHrne CEeMSH OJHOJOJbHBIX W JIBYJIOJIBHBIX PACTEHHI», « KM3HEHHBIN LUK



MOPCKOM  KamyCTbl», <«OKWU3HEHHBIH UMK Mxa», <«OKU3HEHHBIH UMK TalnoOpOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpernapaThl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
MoJienb «L{uKI pa3BUTHS JIATYIIKWY.

IpakTnyeckas padora «CTpoeHUE OPraHOB PA3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTnka — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BHTHS TeHETUKM Kak Hayku. Pabotel I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUM reHeTuku. Paborsr H. K.
Konbmora, H. M. Basunosa, A. H. beno3epckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpuAbl, reHoTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKUI, MOJIEKYIIPHO-TEHETUIECKUN.

JdeMoHcTpannn

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

Tabmuubt 1 cxembl: «MeToAbl TeHETUKI», « CXeMbI CKPEILIUBAHUS.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mnepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciiernieHus: npu3sHakoB. L{uTongornueckre 0CHOBbI MOHOTHOPHIHOTO CKpeliuBaHus. I unoresa
YUCTOTHI TAMET.

AHanuzupyromiee  ckpemiuBaHue.  [IpoMexyTouHbli ~ XapakTep — HaclleJJOBaHMS.
Pacensienue npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HacJieI0BaHMs TPU3HAKOB. LlUuTonornyeckre 0OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HApYLICHHUE CLEIUIEHNUS MEX1y TeHaMU. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

['eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAETeHHs MoJia. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M TreTeporaMeTHbIi moi. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpoMmocoM. HaciienoBanne Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHOXECTBEHHBIN ajuienn3M. B3auMoaeicTBue HeauleNbHBIX T'€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxkKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHMS W KOTHUTUBHBIX (YHKUMN. ['eHeTmueckue
MEXaHHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SIMH — Mapa3uT» U «XO35IMH —
MHUKpoOHOM». ['eHeTHUecKre acieKThl KOHTPOJIS U U3MEHEHUS HaclleZCTBEeHHONW MH(opMauu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Mennens, T. Mopras.

TabGmuubl u cxemsl: «llepBelii U BTOpoil 3akoHBI MeHaens», «Tpetuil 3akoH Menaens»,
«AHanuzupyolee ckpeuuBanue», «Henomnoe nomunupoBanuey, « ClierjaeHHOE Hacae10BaHUE
NPU3HAKOB Yy po3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuotun apo3oduis,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlIeu3m», « BzaumoaencTere reHoB.

Ob6opynoBaHue: MOJENb s JEMOHCTpAIMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MIOKOJIEHUSI W PACIICIIEHUS MPU3HAKOB, MOJENb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMH CLEIUIEHHOTO HACJIEI0BaHMs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3odumnay.



IIpakTuyeckass pa6ora «/3ydeHune pe3yibTaTOB MOHOTHOPHIAHOTO CKPEUIUBAHUS Y
JPO30(HITBD).

IIpakTuyeckas paGora «V3ydyeHue pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(HITBD).

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopelictBue reHotuna u cpeisl npu popmupoBaHuu (eHotuna. M3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE  NpPU3HAKUM. Buasl  M3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBCHHAS.

MonudukanronHas U3MEHUYUBOCTb. Poiib cpeabl B (GopMUPOBaHUM MOIUGUKALIMOHHON
n3MeHunBocTd. Hopma peakuuu npusHaka. BapuaunoHHslll psi U BapuanuoHHas kpusas (B.
Noranncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enorunuueckass HM3MEHUYUBOCTL. (CBOWCTBA T'E€HOTUIIMYECKOM W3MEHYHUBOCTU. BUIBI
FeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYUBOCTU. POsib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JAHHH I'€HETHYECKOTr0 pa3Hoo0pa3us
B IIpeZieIax OJTHOTO BHUJA.

MyTalnmonHass W3MEHYMBOCTb. BHIbl MyTaluid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUUMPOBAHHBIE MYTalMHU. SIIepHBIE M IUTOIUIA3MATHYECKHUE MYTaIlUU.
Comaruueckre W MoOJoBble MyTauud. [IpuymMHBI BO3HUKHOBEHMS MyTanuil. MyTareHsl U UX
BJIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOI'O IMpoliecca. 3aKOH TOMOJOTHYECKHX
psngoB B HacneacTBeHHOM wu3MmeHunBocTd (H.M. BaBuiioB). BuesnepHas HM3MEHUHMBOCTH U
HACJIEJACTBEHHOCTD.

Onucenemuxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdeMoHcTpannmn

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

Tabmuel U cxembl: «Buasl u3MeHUHBOCTHY, «MoaudpuKalMoOHHAsT H3MEHYUBOCTHY,
«KoMOuHaTUBHAasT ~ M3MEHUYMBOCTB»,  «Meito3»,  «OmrogorBopenue»,  «['eHetudeckue
3a005IeBaHUS YeNOBeKay», « BUapl MyTammiiy.

OOGopynoBaHue: >KMBbIE W TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PACTEHUW, PUCYHKH
(poTorpadun) KUBOTHBIX C pa3TMUHBIMU BUIaMU U3MEHYHBOCTH.

JladopaTtopnasi pabora «lMccinemoBanue 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIlMOHHOW KPUBOW».

Tema 14. I'eneTnka yeji0BeKka

Kapuotun uenoBexka. MexayHapojHass NporpaMMa HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
Metoapl U3ydeHUs TEHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OMM3HEIOBBINA, ITUTOTCHETUYECKHH,
NONYJIAIIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpPEMEHHOE Ompe/esieHue
TE€HOTHIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM 4HcIie ¢ momoinbio [TL[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ €eHHbIE B XPOMOCOMHBIE OOJIE3HU YeNIOBEKA.
bone3Hn ¢ HacineACTBEHHOM MpPEApPACIIONOKEHHOCThI0. 3HAYEHNWE MEIMIIMHCKONM TE€HETUKH B
MPEIOTBPALlICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYenoBeka. MeauKo-TeHEeTHYeCKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO IPpy3a». DTUYECKUE aCIEKThI
WCCJICIOBAaHHI B 00JIACTH pPEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTndeckue (GakTOphl MOBBIMIEHHONW UYYyBCTBUTEIBHOCTH YEJIOBEKa K (HU3HMUYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpyXaromieil cpeabl. ['eHeTnueckass NpeapacroioKeHHOCTb
YEJI0BEKa K IMaTOJOTHSM.

JleMoHCTpanun

Tabmuuer u cxembl: «Kapuotun udenoBeka», «MeToabpl U3yUeHUS] TE€HETUKH YEJIOBEKay,
«"eneTnueckue 3a001€BaHUs YETTOBEKAY.

IIpakTuyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMNY.

Tema 15. Ceniekunsi OpraHu3MoB



JloMecTukanusi U CeNeKuus. 3apOoXKICHHUE CEJNEKIMU W JoMecThkanuu. Ydyenue H. .
Baunosa o LleHTpax mpouCcX0XKACHUS 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexumu
B CO3/JaHMM COPTOB pacTeHUd U mnopoxa KuUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HaciaeACTBEHHOM m3MeHunBocT H. WM. BaBuioBa, ero 3HaueHue st
CEJICKIIMOHHOM paboTHI.

MeTtoibl ceneKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MAacCOBBIM U MHIAWBUIyaJIbHBIN.
Otanbl KOMOWHAIIMOHHOW celieKuu. VcnbiTaHue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHITY C MIOMOIIBIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHUITY C IIOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENEKIMOHHOW paloThl. PamuanvoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MyTallMid Yy KyJbTypHbIX (OpPM OpraHU3MOB.
Hcnonp30BaHuEe TEHOMHOTO pENaKTUPOBAaHHs M MeToJoB pexoMmOuHaHTHBIX JIHK s
MOJIyYEHUSI UCXOJITHOTO MaTepHuaa Jiisl CEJIeKLIUH.

[Tomydenne monWIUIONIOB. BHYTpuBHAOBas THOpHIM3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelrBanue, win ayTopuauHr. ['etepo3uc u
ero mnpuuuHbL Vcmonb3oBanwe rerepo3uca B ceneknuu. OtrnanéHHas TUOpUIU3aAISL.
[Ipeogonenue Oecruiogusi MEXBHAOBBIX THOpUAOB. JIOCTHMXKEHHSI CENEKLUUUW pACTeHUU U
KUBOTHBIX. «3€1EHas peoIoYUsL.

CoxpaHeHue U U3yYEHHE T'€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM M HX JUKUX
ponuYel i CO3JJaHUsl HOBBIX COPTOB M THOPHUIOB CEITbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpannmn

IToptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykbsnenko, b. JI.
Acraypos, H. bopanoyr, /1. K. benses.

Tabmuupl 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHON HM3MEHUYUBOCTH», «METOIbl CEIEKIHN,
«OTtnanénnas rubpuan3anus», « MyTtareses.

IpakTuyeckasi padora «/3yueHne METOI0B CENEKIIMU PACTEHUID.

IIpakTuyeckas padora «[IpuBrBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOJABI M JIOCTHXKEHUS CENEKIMH PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO0 (hepMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIIMYHOE
XO03SICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOTHA U CHHTETHYeCKAsI OUOJIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBBbIE KYIbTYpHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTHUKA. TpaaullMOHHAas OWOTEXHOJIOTHS: XJeOoreueHue,
MOJTy4YeHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MUKpOOHOIoTrHUecKrii cuHTe3. OObEeKTHI
MHUKPOOHOJIOTHUECKUX TexHOoIorui. [Ipon3BoacTBO Oeika, aMUHOKHCIIOT U BUTAMHHOB.

Co3naHve TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANPABICHHOIO  U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C II€JIbIO MOJTYYEHHSI OPTaHU3MOB U X KOMIIOHEHTOB, COJEPKAIIUX
HE BCTpEYAIOIINECs B MIPUPOAEC OMOCUHTETUIECKHE My TH.

Kierounas nHxeHepus. MeToapl KylabTypbl KJIETOK M TKaHEH PacTeHUN M >KMBOTHBIX.
Kpuobanku. ComaTtnueckas THOpHIM3alMsS W COMaTHYeCKHil sMmOpuoreHes. Mcmomb3oBaHue
TariOWJI0B B CEJIEKUNH pacTeHuil. [lonyuenue moHoKIOHanbHblX anmumen. Flcnonvsoeanue
MOHOKNIOHANbHBIX U HONUKIOHANbHLIX aHmumen 8 meouyutre. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMST SIMUEKIETOK M KJIOHUPOBAHWE JKUBOTHBIX. MeETOA TpaHCIUIAHTAIUU SIAEP
KJIETOK. Texnonocuu 0300po6neHus, KylbMueUpO8aHUsi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCEEHHBIX KVIbIYD.



XpoMOCOMHAasl U Te€HHasl UHXKeHepusi. VICKyCCTBEHHBI CHHTE3 I'eéHa U KOHCTPYHPOBAHHE
pexkomOunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE NpoOJieMbl T'e€HHOU
WHXXEHEPUH.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas menununa. [1I[P-nmuarnocTuka.
MeTab010MHBIH aHaTH3, TEHOIICHTPUYECKHIA aHAIM3 TIPOTEOMa YeI0BEKa JIJIsl OLIEHKH COCTOSHUS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-
OWOMHXEeHEepUs JUIsi pa3paboTKu (PYHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTHM TpEXMEPHOro OWONPUHTHUHTA U
ckaddonaunra 15 perieHus 3a/1a4 MePCOHATU3UPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BaKLUMH C LIETbI0 oOecrneyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JleMoOHCTpanuu

Tabmuet u  cxembl:  «Vcnonp3oBaHWE  MHUKPOOPTaHM3MOB B MPOMBIIIJICHHOM
pou3BOACTBEY, «Kilerounas nmxeHepus», «I eHHass HHXXEHEPUSD.

IIpakTuyeckas padora «l3ydyenne o0bEKTOB OUOTEXHOIOTUNY.

IKcekypeust «bruorexHonorus — BaKHenas Npon3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).



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
CICIYIOIIME COCTABIISAIOIIAE: OCO3HAHHE OOYYAIOIIMMHCS  POCCHMCKOW  TIpayKTaHCKOU
UJEHTUYHOCTHU — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOOINPEIEICHUIO,
Hanuuue momueéayuu K OOy4deHUIO OWOJIOTHH, YeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKICHUI JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJAULUNA Pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0OYUYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYLIIUMU  CUCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMYECKOH  KYJBbTYpHI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTHM JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPHUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBUJaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHSI, Pa3BUTHUsI BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IOKOJIEHHUIO, B3aUMHOIO
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
TOTOBHOCTb M CIOCOOHOCTH OOYYaroIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMi, IO3UTUBHBIX BHYTPEHHHUX
yOexXIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecCTBa,
paciMpeHue KU3HEHHOTO OMbITa M OMBITa JESTENIbHOCTH B MPOIECCE pean3alii 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 KOHCTHUTYILHMOHHBIX NpaB M OO0S3aHHOCTEH, yBaKEHHE 3aKOHA U
IIPABOIOPSJIKA;

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

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO 110 OTHOUIEHHIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

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

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOILECCE COBMECTHOIO BBIMOJHEHUS Y4EOHBIX,
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 HACIEAUI0 U MNaMATHUKaM MPUPOJBL,
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 IPUPOJIBI, B )KU3HH YEIIOBEKA 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 OTHOLICHHE 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, OOIIIECTBEHHBIX OTHOIICHHUIA;

MOHMMaHHE YMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IIEHHOCTH;

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

5) ¢u3uyeckoro BOCHUTAHHMS, (POPMHPOBAHUS  KYJBTYPbl 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 (Qu3nyeckas aKTHBHOCTb), OEpEKHOro, OTBETCTBEHHOIO 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 MOCIEJICTBUM M HENpUATHS BPEAHBIX NpPUBBIUEK (YMOTpeOJEeHUs aJKOIoJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

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

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOTMUYECKON M COIIMAIbHOM HAIIPABICHHOCTH,
CIOCOOHOCTh ~ MHHIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIFHO  BBINOJHATH — TaKylO
NesITebHOCTD;

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

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHUIO U CaMOOOpPa30BaHHIO Ha MPOTSKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

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

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

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

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpETaeMble TIPU U3yUYEHUH OMOJIOTUW 3HAHHUS U YMEHHUS
OpU pEIIeHUH MpoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM MPHPOAONOIB30BAHUEM (COOIIOCHHE
NpaBUJI TIOBEJCHHS B TPHPOJIC, HAPABICHHBIX HAa COXpPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOIHOM Cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUE Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOH KyJIbTYpbI, OIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpPaBICHHOCTH, YMEHHS pYyKOBOJICTBOBATbCSI HMHU B
[IO3HABATEJIbHONW, KOMMYHUKATHBHOM M COLMAJIbHOM IPAaKTHKE, TNOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

Cc(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M  OOILECTBEHHOM IpPaKkTUKH, OCHOBAHHOIO Ha JUAJIOTe KYyJbTYp,
CIOCOOCTBYIOILIET0 OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cnenu(uku OMONOTMM KaK HAyKH, OCO3HaHHA €€ ponu B (HOPMUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY KaloIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOo0OIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OHMOJOTHU JUIsI COBPEMEHHOW IMBHIIM3AIMU: 00ECIICUCHUS
HOBOI'O YPOBHS Pa3BUTHUsI MEIMILIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJIOIUM, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MTyTeH BBIXOAA U3 II100AJIbHBIX
9KOJIOTHYECKUX Mpo0seM U obecrieueHus nepexoaa K yCTOMYMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUN B LIEJSIX MOBBIMLIEHUS 0O0Iei
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (YHKIMOHAIbHOU
IpPaMOTHOCTH O0y4Jaroumxcs, popMupyemoit mpu U3y4yeHuu OUoJIoTuH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJSyyaeMble 3HAHUS I aHalIW3a M OObBACHEHHs SBJICHUH
OKpYXaloIIero MUpa M MPOUCXOIANIMX B HEM H3MEHEHMH, yMEHHE JellaTb 0O0OCHOBaHHbBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4HbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJIy4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peasIbHBIX )KM3HEHHBIX CUTYyaIHUsX;

OCO3HAaHHE IICHHOCTH HAay4HOH NEATENbHOCTH, TOTOBHOCTh OCYIIECTBIATh MPOEKTHYIO U
HCCIIEI0BATENBCKYIO ACSITENBHOCTh HHINBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJyYE€HUIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBUU C >KU3HEHHBIMHU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl OCBOEHHUS ydeOHOro mnpeamera «buosiorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIE
(MexXnpenMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U cnenuduKy METO0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CUCTEMa, HAyuYHbIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHHe, HaOII0eHUe, U3MEPEHUe, HKCIEPUMEHT U JIpyrue); YHUBEpCaJlbHbIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYJIATUBHBIE), 00ecreunBaoIne
¢dopmupoBaHre (YHKIIMOHAIBLHONM I'PAaMOTHOCTH M COLMAJIbHON KOMIIETEHIIMH OOYyYaroIIMuXcs;
CHOCOOHOCTh o0yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHOW 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 (POPMYIMpPOBaTh U aKTyalM3UpPOBAaTh MpPoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICHT OHOJIOIMYECKHX
MOHATUM (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C IPYTHUMHU IMOHATHSIMH);

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 PACCYXACHUS (MHAYKTUBHBIC, IEAyKTHUBHBIC, 110 AHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

MPUMEHSTh CXEeMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIICHWI B M3Y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTHBOPEUYHMU Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

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

BHOCUTh KOPPEKTHBHI B JESTEIHHOCTH, OICHHBATH COOTBETCTBHE DPE3YJIHTATOB IIEJISIM,
OLIEHUBATh PUCKH MOCIEICTBUI EATETbHOCTH;

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

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BBIe HCCIIEN0BATEIBLCKHUE 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 MBIIIUICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

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

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHHus, HAaXOAWUTh AapryMEeHThl Ui JI0Ka3aTeIbCTBA CBOMX YTBEpPXKIACHUM,
3a71aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

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

JaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh IPUOOPETEHHBII 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 WJCH, NpPEJIarath OPUTMHAIBHBIE MOJAXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

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

(GopMyIMpOBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METO/Abl NpPU IIOUCKE M 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 ONTUMalbHY!O (OpMY NPEACTaBICHUS OHOIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrHYEecKOMH
uH(popMaLuel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MAaTEMaTHUUYECKUE 3HAKU M CHUMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

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

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM 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 BBIIIOJHEHUS TMpe/UlaraéMoi 3aJayd, Yy4MTbIBaTb MHTEPEChl 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 M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHsS] C HCHOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEHMCTBUSI IPH pPELICHUN yUeOHOU 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
JIEUCTBUSA MO €€ JOCTHUKEHHIO: COCTAaBIATH IUIAH JACHCTBHH, paclpeleNiaTh PO C Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

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

npejiaraTh HOBbIE IPOEKTHI, OLIEHWBATh WAEU C MO3UIUU HOBU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

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

OsgiaieHHe YHUBEPCAJbHBIMHU PEryaIITHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnus:



UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHMA NpoOJIEM M HUX pEUIEHUd 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;

CaMOCTOSITENIFHO OCYIIECTBIJIATH TO3HABATENBbHYIO JESTEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEAIIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

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

OLICHUBATh IPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (POPMUPOBAHUIO M MIPOSIBICHUIO IIMPOKON IPYAULIMN B Pa3HBIX 00JACTIX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIAJICTh HABBIKAMH TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUI
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

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

IIPU3HABaTh CBOE MPAaBO U MPaBO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpeamera «buomorus» Ha
yri1y0JIE€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecrieueHre NpopuiIbHOro o0yueHus: 00yyaromuxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue Ay OWOJIOTMM HAay4HblEe 3HaHUS, YMEHHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESATEIIbBHOCTH MO MOJYYEHUIO0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX y4EOHBIX, a
TaK)K€ B PEAIbHBIX JKU3HEHHBIX cuTyanusax. [IpegmerHele pe3ynbTaTsl IPEACTABIEHBI 110 TOAaM
U3Y4YECHUS.

[IpenmerHble pe3ynbTaThl 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 pobJIeM parMoHaIbHOTO IPUPOAOIOIb30BAHNUS, O BKJIaIe POCCUHCKUX U 3apyOekKHbBIX
Y4€HBIX B pa3BUTHE OHUOJIOTUH;

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue
OMOJOTHYEeCKHEe TEPMHUHBI U TOHATUSA (PKU3Hb, KJETKa, OpraHu3M, MeTabojiu3M, TrOMeocTas,
CaMOpEryJsilus, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTb, N3MEHUYNBOCTb, POCT U Pa3BHUTHE),
O6uonoruueckue teopun (xinerouHas Tteopuss T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. Y. BaBuioBa — o nentpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PAacCTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOTO IOKOJICHUs, PACLICIUICHUS], YUCTOTHI raMeT, He3aBUCUMOI0 HaciieqoBanus I'. Mennens,



TOMOJIOTUYECKHX PSIJAOB B HAcleACTBeHHOW u3MeHunmBoctn H. WM. BapwioBa), mpUHIUIIBI
(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,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4HCle OaKTepuid, rpuOOB, PacTCHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
MPOIIECCOB  JKU3HEACATEIbHOCTH, MPOTEKAIIUX B OpraHU3Max pPACTEHUH, KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, MeH03a, raMeTorenesa, aMOpuoreHe3a, MoCTIMOPUOHATILHOTO Pa3BUTHUS, PA3MHOKECHUS,
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 TKaHEeW U UX QYHKIUIMU, MEXKAY 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
[IUKJIOB OPTaHW3MOB, JTallaMA ASMOPUOHAILHOTO PAa3BUTHS, TEHOTUIIOM | (EHOTHUIIOM,
(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
CUMBOIIMKY IS JOKa3aTeNIbCTBA POJCTBA OPTaHU3MOB PA3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHE perarh OWOJIOTMYECKUE 3a7add, BBIIBISTH MPUIMHHO-CIICICTBEHHBIC CBS3U
MEXJy HCCIEyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATh J1TA0OpPATOpHBIE U MPAKTHYECKHE pabOThI, COOMIOIATh MpaBHia MPH
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX JKCHEPUMEHTATbHBIMU CPEACTBAMH,
bopMyIHpyS 1IeNb UCCIIeIOBaHNS, aHATTM3UPOBATh MOJTYYSHHBIE PE3YJIbTAThI U IEIaTh BBIBOIBI;

yMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOM paboTe Mo OMONOTHH, HKOJIOTHU U
MEIWIIMHE, MPOBOJUMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMICCTB, M MyOJUYHO IMPEACTABIATH
MOJTy4YeHHBIE Pe3yNbTaThl HA YYEHUUECKUX KOH(PEPEHIINX;

YMEHHE OIIEHWBATh OJTUYECKHE aCIEeKThl COBPEMEHHBIX HCCIEJOBAHUNH B 00JacTu
OMONOTUM W MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OyayIeit mpodeccHoHanbHON AeITeTbHOCTH B
o0acTi OMOJIOTUH, MEUITHHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03sICTBA, MHIIEBON
MPOMBINIJICHHOCTH, YIIyOJsaTh MO3HABATEIbHBIA WHTEPEC, HAMPABICHHBIH HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccHd W TPOJOJDKEHHE OHOJIOTHYECKOTO O00pa3oBaHUsA B
OpTraHMU3aIMaX CPeIHEro MPo(hecCHOHATFHOTO U BBICIIETO 00pa30BaHUsI.






