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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yue6HOMy nipenmMety "buonorus" (nanee - OMOJIOTHS) HAa YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannu B Poccuiickoit Depepannm»y, ®I'OC COO, Konmenmuu mnpenogaBaHus
yuebHoro npeamMera «bruonorus» 1 OCHOBHBIX MOJIOKEHHH (penepanbHoi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebnslit mpeamer «buonorusy yriryOaEHHOTO YpOBHS M3Y4YCHHS  SIBISACTCS OJHUM U3
KOMIIOHEHTOB ~ IpeaMeTHOi  oOmactn  «EcrecTBeHHOHayuHble — mpenMeTs».  CoryiacHo
nonoxenusM ®I'OC COO npodwibHble y4eOHBIE MPEAMETHI, W3ydaeMble Ha yIIyOJIEHHOM
YpOBHE, SIBJISIOTCS cIocoOoM auddepeHnuanui oOydeHUss Ha YpPOBHE CPEAHEro OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPETHUM
o0ImMM, CpeaHUM MpOo(pECCHOHATFHBIM U BBICHIMM 00pa3zoBaHHeM. B To ke BpeMs KaXAbli U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIlICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpodopueHTanuei
o0ydJaromuxcsi ¥ CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW 00JIaCTH HAay4yHOTO 3HAHUA,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WJIHW BOEHHBIM
JIEJIOM.

[Iporpamma no yuebrnomy npeamery "buosiorus" naér mpencraBieHne O IEIH U 3a/1a4ax
U3y4eHus yueOHoro npeamera «buonorus» Ha yriyOa€HHOM ypoBHE, OIpeesieT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €r0 CTPYKTypUpOBaHHE IO pas3jieiaM U Temaw,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH Yyd4eOHOIro Mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHHM pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3Y4YE€HHEM OHOJIOTMM Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHWMS,
Omaromaps 4yeMy [pPOCMaTpPHBAEeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, PEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHUE OEpPEKHOI0 OTHOLIEHHUS K OKpyXarolled mnpupogHoi cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pedynbrataM oOydeHus U B (GOPMUPOBAHUUM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH O0Y4YalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero oo1ero oopazoBaHusl.

VYueOHnblii npeamer «buonorus» Ha ypoBHE cpeAHEro o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ounonoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHPOBAH Ha pacCIIMpEHUE W yriayOleHne 3HaHui
0o0ydJaronuxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOM M KIETOYHOW OHOJIOTHH,
HMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHHS U IKOJIOTHH.

Nzydenne yuebHOro mpeamera «buonorus» Ha yrayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJMOTOBKY OOYYaloOIIMXCSl K IMOCJIEAYIOIIEMY MOJyYEeHHI0 OHOJIOTMYECKOro oOpa3oBaHUS B
By3aX U OpPraHU3alUsAX CpPeHEero NpodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAep)KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOydarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3fesioB OHOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanus, B 10 kiaccax 3TH 3HAHUS MOJy4alOT pa3BUTHE. Tak, paclIUpeHbl U yriyOJaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HM, JOMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MPUKIATHOTO U MOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIb30BATh KAaK OPUEHTUPHI s
nocieayrouero Bpioopa npodeccur. BosmoxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, TTOTYYCHHBIMU 00yYaIOIUMUCS TIPH U3yUYeHUU (HU3UKH, XUMUH,
reorpaduy ¥ MaTeMaTUKH.



Ctpyktypa mporpamMmbl 1mo ydeOHOMy mpeamery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K U3ydeHHIo Ouonoruu. COrjJacHO UM, H3y4daroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluiy,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OMOJIOTMYECKOTO pPa3HOOOpa3us
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJOTUU M CHUHTETHYCCKON
OMOJIOTUH, aKTyaJIM3UPYIOTCS 3HaHUS OOydaroluxcs Mo OOTaHHKE, 300J0THUH, aHATOMHH,
($U3M0IOTHH YEeTIOBEKA.

VYueOublii mnpeamer «buonorus» mnpu3BaH OOECHEUNUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTMYECKUX TEOpUM U 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOrO0Opazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJALUH, OWOLeH03a, SKOCHCTEMBI, O BBIIAIOLINXCS
HAYYHBIX JOCTUKEHHSIX, COBPEMEHHBIX HCCIICOBAHMUSIX B OHOJIOTHMH, MPUKIATHBIX acleKTax
OMONOTUYECKUX 3HaHWH. [ pa3BUTHS W TOJJACPKAHKS WHTEpeca OOYyJaroIIMXCsi K OMOJIOTHU
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COJACP>KaHUU MPOTPAMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJIICHHS W Pa3BUTHS TOW WM MHOU
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHHE Ba)KHEHIIMX
OMOJOTrMYECKUX U 3KOJOTUYECKUX MTPOOIIEM.

Llenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOiaéHHOM ypoBHE — OBIaJICHUE
00y4JalOIUMHUCSA 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAILHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra v NpuOOpeTeHUEe YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH MHTEpeca
K onpeaenéHHol 001acTu MpodeCCHOHATBHON JEATEIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, I K
BBIOOPY YueOHOro 3aBeIeHUs AJIsl MPOAOHKEHUS OMOJIOTHYECKOr0 00pa3oBaHusl.

JlocTrxkeHne ey u3ydeHus ydeOHoro npeamera «buonorus» Ha yriryon€HHOM ypoOBHE
o0ecreunBaeTcs pelieHrueM CIEeIYIOINX 3a1au:

OCBOCHHE OOYYAIOIMMHUCA  CHUCTEMBbI  OHOJIOTMYCCKUX  3HAHWH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IMpaBUIIaXx,
COCTaBJISIIOLMX COBPEMEHHYI0 €CTECTBEHHO-HAayYHYH) KapTUHY MHpa; O CTPOCHMHH,
MHOT000pPa3ui U OCOOEHHOCTSX OMOJIIOTMYECKUX CHCTEeM (KJIETKA, OPTaHu3M, MOIMYJSINS, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIECJIOBAHHSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromuxcsi ¢  METOJAaMH  TO3HAHUS  JKMBOM  TPUPOJIBI:
MCCIIEIOBATEILCKUMU METOAaMH OUOJOTHUECKUX HAYK (MOJIEKYISIPHOM U KIETOYHOM OUOIOTHH,
AMOPHOJIOTUN U OMOJIOTUH PA3BUTHS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMOJOTUH, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIBHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIeI0OBaHU B JsabopaTopum U B Mpupoae (HaOioleHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHUE OOYyYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
MCIIOJIb30BaTh OMOIOTUYECKYI0 HH(POPMAIINIO; TOIH30BATHCS OMOJOTHYECKONH TEPMUHOJIOTHEN U
CHMBOJIUKOW; YCTaHaBIMBAaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COIMAJIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MPOOIEMaMH YelIOBEYECTBA; OICHUBATH IMOCIEIACTBHS
CBOEM JEeATENIbHOCTH I10 OTHOLIEHUIO K OKpYXarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYKAIOIIUX JIFOACH; OOOCHOBBIBATH M COOMIOJATH MeEpPHI
npoUIakTUKU MHQEKIUOHHBIX 3a00JeBaHuil, paBuja MOBEIECHUS B IPHUPOJIE U oOecreueHus
0e30MacHOCTH COOCTBEHHOH >KM3HENEATETHHOCTH B UPE3BBIYAWHBIX CUTYAlUSX MPUPOIHOTO U
TEXHOTEHHOTO XapaKTepa;, XapaKTepHu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBHITHS B 00JIacTH
OHOJIOTHH;

pa3BUTHE y O0YYaIOUINXCS MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpodjeMaMu, METOJI0JIOTHel OHMOJIOrMYecKOro HCCe0BaHusl, MPOBEIECHUs



JKCHEPUMEHTAJIbHBIX HCCIECAOBAaHUM, pelIeHUs] OWOJIOTMYECKUX 3a7ad, MOJEIUPOBaHUS
OMOJIOTYECKUX 0OBEKTOB U MPOIIECCOB;

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

npruoOpereHne o0yyaroIuMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOAOIOIb30BAHUN
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHUJOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHMHM COOCTBEHHOI'O 3/I0pOBbSl U 3/I0pOBbsl OKPYXKAIOUIMX JroAEH (COOIIofeHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEILHOCTH B
Ype3BbIYANHBIX CUTYalUsAX IPUPOAHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HUCIOJIb30BAHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUH B IIOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH JUIi OCO3HAHHOI'O BbIOOpa OOy4YaIOUIMMUCA HHIAUBHYaJTbHON
00pa30BaTeNbHON  TPACKTOPHH, CIOCOOCTBYIOUICH MOCIEAyIOmEMY HpOopecCHOHATHLHOMY
CaMOOIIPENICJIEHUIO, B COOTBETCTBUM C WHAMBUAYAJIbHBIMU HHTEpeCaMH U IMOTPEOHOCTAMHU
peruoHa.

OO0wee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4YEHHE OMOJIOTMM Ha YIIyOJEHHOM YpOBHE
cpennero obiero oopasoBanus, cocrarisier B 10 kinacce — 102 gaca (3 yaca B Helelnto).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHus OMOJIOTUU
OCYILIECTBIISIETCS C YUYETOM CHELM(PHUKU €ro COJEpKaHUS U HANPaBIEHHOCTU HA IPOAODKEHUE
Ouosornyeckoro 0o0pa3oBaHHs B OpPraHU3ALUAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIErO
o0Opa3oBaHusl.

OO0s13aTenbHBIM YCIIOBHEM IPU OOYyYEHMH OMOJIOTUM Ha YriyOJIEHHOM YpPOBHE SIBIISIETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKHMX pador. Takxke ywacThe oOydarommxcs B
BBIMIOJIHEHUHM  IPOEKTHBIX U  y4yeOHO-MCCIIEOBAaTEIbCKUX paboT, TeMaThKa KOTOPbIX
ONpPENEIACTCS YYHUTEJIEM Ha OCHOBE HUMEIOIIMXCA MAaTEepUaIbHO-TEXHHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUSA
10 KUIACC

CopepxaHue MpPOrpaMMbl, BBIIEICHHOE KYpPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHoU utorooi arrectauuu (I'MA).

Tema 1. buojsiorust Kak HayKka

CoBpeMeHHas O6uMosIOTUsl — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M H3yyaemble MMH MpoOiembl. DyHaamMeHTadbHbIE, NPUKIATHBIE U
MOKCKOBBIE HAy4HbIE UCCIIEI0BAaHMsI B OMOJIOTHH.

3HaueHue Ouosoruu B (OPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouonoruei. 3HaueHHWe OHONIOTMUM B IMPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIHIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIIJIEHHOCTH, OXpPaHe
IIPUPOJIBIL.

JleMoOHCTpanun

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsus, V. I'apseit, I'.
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basumios, H. B.
Tumodees-Peconckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmune!l u cxembl: «CBsi3b OHOJIOTUU C APYTUMHU HayKaMm», «Cucrema OMOJOTHYEeCKUX
HayK».

Tema 2. JKuBble cucTeMbl U X U3yYEeHUE

JKuBble cucTeMbl Kak mpeamer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €TUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTh H YHNOPSAOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEIECHHUE, Pa3APAKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.



VYpoBHM OpraHu3allud >KUBBIX CHCTEM: MOJEKYJIAPHBIA, KIETOYHBIM, TKAHEBbIN,
OpraHU3MEHHBIN, MONYJISIUMOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOTrCOIICHOTHYCCKHIA ),
ouoctepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTreMax. OCHOBHbBIE MPU3HAKH KHUBOTO.
XKuznp kak opma cymecTBoBaHusl Marepuu. Hayku, u3ydaromue >KUBbIe CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHHU3aLUU.

W3ydenne xuBBIX cUCTeM. Meroabl Omonormdeckoil Hayku. Habmronenwe, m3mepeHue,
SKCHEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. lloHsTue o 3aBUCMMONI M HE3aBUCHUMOU
nepemenHoi. IDmanupoBanue skcnepumenra. IlocranoBka u nposepka rumores. Hynesas
runore3a. [lonstue BEIOOPKU U €€ J0CTOBepHOCTh. Pazdpoc B Ouonorunueckux qaHHbIX. O1eHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUuMHbBI HCKaKEHUS PE3yJIbTaTOB IKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanuu

Tabmuupel U cxembl: «OCHOBHbBIE MPU3HAKK >KU3HH», «bHOIOrMYecKre CHUCTEMBbDy,
«CBoiiCcTBa KMBOW MaTepun», « Y pOBHU OpraHu3alluyu KUBOH npupoab», «CTpoeHue KUBOTHON
KJIeTKn», «TkaHu  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHUu3May,
«buoreonenos3y, «buochepar, «MeToAbl H3yUSHHS KUBOU TPUPOIBI».

Ob6opynoBanue: 1abopaTropHoe 000pyA0BaHUE 7Sl MPOBEACHUS HAOIIOACHUN, U3MEPEHUIA,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonp30BaHHe Pa3IUYHBIX METOJOB MPU M3YYEHUH >KUBBIX
CUCTEM.

Tema 3. buosorust KieTkun

Knerka — crpykrypHO-(OyHKIMOHABHAS €IMHHLA JKUBOTO. VICTOpPHUS OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

MeToapl MOJEKYNIApHOW M KIETOYHOW OWOJIOTUH: MHUKPOCKOMUs, Xpomarorpadus,
IeKTpodope3, METOA  MEYCHBIX aroMoB, Au(QepeHIHaTIbHOoe IEHTPUPYTHPOBAHNE,
KyJIbTUBHUPOBAHUE KJIETOK. M3yueHue @QUKCUpPOBAHHBIX K1emoK. DICKTPOHHAS MHUKPOCKOIHUAL.
Kongpoxanvnasn muxpockonus. Bumanvnoe (npuscuznennoe) usyyenue Kiemox.

JdeMoHcTpannn

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOIM», «DIEKTPOHHBIN MHUKpoOcKom», «lcTopus
Pa3BUTHS METOJI0B MUKPOCKOITUIY.

OO6opynoBaHMe: CBETOBOM MHUKPOCKON, MHUKpONpENnapaThl PacTUTEIbHBIX, >KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeToJOB KJIETOYHOM Ouosioruu (xpomarorpadus,
anexTpodopes, muddepennnanbaoe nentTpudyruposanue, [LP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTh. Boga u €€ ponb
KaK pacTBOPUTENs, pEareHTa, ydyacTue€ B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETrYJISALNH.
MuHepanbpHble BELIECTBa KJIETKH, UX OHMoJioThyecKas posib. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannyeckue BeleCcTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpyKTypbl OenkoBoil Moiekynbl. [lepBuuHas cTpykTypa Oenka, HmenTHUIHas
CBsi3b. BTopuuHas, TpeTWyHas, 4eTBEepTUUHAs CTPYKTYyphl. JleHaryparus. CBolicTBa OeNKOB.
Knaccudukanus 6enxoB. bruonornueckune GpyHkimn 6enKkoB. [Ipuonui.

VYrneBoasl. MoHOcaxapuabl, AUCAXapHJIbl, OJHUrOcaxapuisl M moiucaxapuabl. OOmmi
IUIaH CTpOeHUss U (U3MKO-XMMHUYECKHE CBOICTBa yriieBoAoB. buonoruueckue QyHkuun
YTJIEBOJIOB.

Jlununel.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Knaccubukauus — aunuiaos.
Tpurnunepunasl, pochoaunuisl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O0mue
CBOMCTBa OHWOJIOTMYECKUX MeMOpaH — TEKyd4ecThb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyIPOHUIIAEMOCTD.



Hykneunosbie kucnotel. JJHK u PHK. Ctpoenue HykinemHOBBIX KHCIOT. HykineoTuasl.
[Mpunmun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynkuu JJHK. Bunsr PHK. ®yukuuu PHK B kinetke.

Crpoenue mouekyiibl AT®. Makpospruueckue cBsizu B Mmojiekyie AT®. buonornueckue
¢bynkumn  AT®. BoccraHoBiaeHHBIE TMEPEHOCUYMKH, HUX (YHKIUU B KIeTKe. [[pyeue
HyKIeo3uompugocgamol (HT D). CexBenupoBanue  JHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouonorus: OMOXMMHUYECKHE M OMO(PHU3UYECKHE MCCIEOBAHUS COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYypbl OuoMonekyl. Modenuposanue cmpykmypsvl U @QYHKYui
OuUOMONeKY U UxX KoMniekcos. Komnvromephwiii Ou3aiih U opeaHuyeckuli cunmes OUOMONEKYI U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpanuu

[Toptpetst: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHre XUMHYECKMX JJIEMEHTOB B  HEXHUBOW MIPHUPOIE»,
«PacnpeneneHre XUMUYECKUX JIEMEHTOB B )KUBOW MIPUPOAEY.

Tabmuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJBI», «BemectBa B cocraBe OpraHu3mMoB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTypbl OeiKoBOW MoJNeKynb», «CTpoeHHe MOJIEKYJT YIieBoAoB», «CTpoeHue MOJIeKYI
mununoBy», «HykiennoBble KUCTOTHY, «CTpoeHre MosieKybl ATO».

O6opynoBaHue: XuMu4eckas mocyia 1 000py10BaHUE.

JladopaTopnas padora «O0HapykeHHe OEJIKOB C TOMOIIbIO KAYECTBEHHBIX PEAKIIHIl».

JlabopaTopnasi pa6ora «lccnenoBanue HyKJIEMHOBBIX KUCIOT, BBIJICJICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne n pyHKIHN KICTKH

Tumel KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIHOHAIBHBIC
00pa3oBaHUs KIETKH.

CtpoeHHe TPOKApUOTHUECKON KIeTku. KietoyHass crTeHka OakTepuid ©  apXew.
OcoOeHHOCTU CTpOEHUs TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenne n (pyHKIIMOHHUPOBAHUE dyKapHOTHUECKOW KieTku. [Inasmarnyeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTHueckoil MeMOpaHbl. TpaHCIIOPT BeIIECTB 4Yepes
IUIa3MaTHYecKyl0 MeMOpaHy: maccuBHbIA (nuddysus, obnery€éHHas auddysus), akTUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HaTpUl-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (parounTo3. Dk30unTo3. KinerouHas creHka.
Crpykrypa v PyHKIIUU KJIETOYHON CTEHKHU PACTEHUM, TPUOOB.

[Mutomnazma. I{uto3onms. Llutockener. JBmkenue unuromnazMbel. OpraHousl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHE U (QYyHKUUHU. B3auMOCBS3b 0OJHOMEMOpaHHBIX OPTaHOMJOB KIIETKH.
CtpoeHue TIpaHyJSIpHOTO peTukyiayMa. Mexanusm nanpasnenuss o6enkos 6 IIIC. Cunte3
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIil)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxos 6 annapame I onvoacu. Copmuposka 6enxos 6 annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KiieTok. Kiierounslii cok. Typrop.

[ToyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GYHKIMM MHUTOXOHApUH U macTui. IlepBUuHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHAbBI
(OTOCUHTE3UPYIOLIMX JYKApUOT. XJIOPOIUIACTBhl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHUN.

HemembOpannbie opranous! kinetku CtpoeHue u (yHKIMU HEMEMOpPAaHHBIX OPraHOHMIOB
kiaeTku. Pubocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpodUIAMEHTBL. AKmuHo8ble



Muxpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIEeMmOK.
Muxkpotpy6ouku. Kitetounsiit nentp. CrTpoeHue H JABIKEHHE JKTYTUKOB U PECHUYEK.
MuxkpotpyOouku nuroriasmsl. Llentpuons. berku, accoyuuposanmsvie ¢ Mukpopuiamenmamu u
muxpompyboukamu. Momopuvie benxu.

Anpo. OGonouka siapa, XpOMAaTHUH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U (YHKIUU.
Snepublii GenkoBblii MaTpuKc. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpoMmaThuHa — TUCTOHBL. J{uHamuxa s0epHouU
06010yKU 8 MUmo3e. A0epHulil MpaHcnopm.

Knerounsie  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemMoHCcTpaunu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprysuc.

Tabmumpl U cxembl: «CTpoeHHE SYKapUOTHYECKOW KJeTKn», «CTpOeHHE >KUBOTHOMN
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «SAnpo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.

O6opyoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKpOMpenaparsl 0aKTepuanbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHUS KIETOK PA3IMYHBIX OPTraHU3MOBY.

IIpakTuyeckas padora «lI3ydyeHnue CBOMCTB KJIETOUHOI MEMOPaHbBI».

JlabopaTopnas padora «VccnenoBaHue mia3mMonu3a U JAEMIa3MOJIM3a B PaCTUTEIIbHBIX
KIIETKaxX».

IIpakTnyeckas padora «/3ydyeHne ABMKEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U NMpPeBpalleHHe JHEPIUU B KJIeTKe

AccUMWISILIMS U TUCCUMMWIISILIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOQHBIA U  reTepoTpodHBIA. YdyacTue KHUCIOpoAa B OOMEHHBIX  IIpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT®d B 0OMEHHBIX Ipoleccax.
@DepMeHTAaTUBHBIM XapakTep peaklMid KIeTOYHOro Meraboin3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaercTBus. Kodepmentbl. Otnuuusi (pepMEHTOB OT HEOPTaHMYECKHX
KaTajau3aTopoB.  benKku-akTUBAaTOpel U OEIKU-UHTHMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3IuYHbIX (PAKTOPOB.

[TepBUYHBII CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonHozo yenmpa. Ponb xyopomiactoB B mpouecce (ortocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

Xemocunte3.  PazHooOpa3zue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDHUIIUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUs U MX HCIIOJIb30BaHUE
4eJOBEKOM. AHa’pOoOHBIE MHKPOOPTaHU3MBl KAaK OOBEKThl OMOTEXHOJOTMM U BO30YAHUTEIH
Oone3Hel.

AdpoOHBIE OpraHM3Mbl. OJTambl YHEpPreTuueckoro obmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

buonorunueckoe okuciaeHHe, UM KIETOYHOE JbIXaHue. Posb MUTOXOHIpUI B mpoleccax
6uonoruueckoro okucienus. Lukinyeckue peakuuu. OxucauTenbHoe GocHopHIpOBaHUE.
Duepeus membpannoeo epaduenma npomonos. Cunwmes ATD: paboma npomonnou ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHa.

JleMoOHCTpanun

[Toprpersr: k. IIpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.



Tabmumpl 1 cxembl: «DoTOCHHTE3», «IJHEpreTudeckuii oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue gepmeHTay, «XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE /IS IPUTOTOBIICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JladopaTopnasi paGora «M3yueHue KaTaIUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
IIpUMeEpe aMHJIa3bl WK KaTaaas3bl)».

JladopaTtopnasi pab6ora «l3yueHue (QepMEHTaTHBHOTO pAaCIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JladopaTopHasi padora «CpaBHeHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopnasi padora «CpaBHeHHE TPOLIECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. HaciencrBennasi uHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmmzamms HacieacTBeHHOM uWH(opmarnuu. ['eHeTWyeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMKU: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B GmocunTese Oenka. YcioBus
ouocunTesa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTEe3€e OemKa.

Coepemenunvie npedcmasnenus o cmpoeHuu ceHog. OpraHu3aus TeHOMa y MPOKapUoOT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle MmexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsuus oOMeHHBIX MpoIieccoB B KieTke. Kierounslii romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-coodepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycubie 3a0oneBaHus uenoBeka, KUBOTHbIX, pacrtenuid. CIINIA, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuueckux OanHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanun

[Toptpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuupt u  cxembl: «buocunTe3 Oenka», «[eHetmdyeckuii koa», «Bupycen,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. JKu3sHeHHBIH IUKJ KJIETKH

Knerounsii mukmn, ero nepuoasl u perymsaus. Mutepdaza u muros. OcoOeHHOCTH
MpoIeccoB, mpoTekaronux B uHTepdase. [logroroka kinetku Kk aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKMH M TOCTCUHTETUYECKUH (IPEMUTOTUYECKUN) MEepUOabl
uHTEepQa3bl.

Marpuunsiii  cunte3  JHK — pemumkanusa. [lpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIBbHOCTh. MeXaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepbl W TeloMmepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTUN. JMIIOMAHBIN M TaruloMIHBIA HaOOpPBl XPOMOCOM.
['omosiornynbie XxpoMocoMel. [1010BBIE XPOMOCOMBEI.

Henenune kierkn — mMuto3. CTagum MHUTO3a W MPOUCXOJAUIME B HUX MpPOLECCH. THIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynsius muToTHUECKOro HMKIa KieTkdu. [Iporpammupyemasi KjieTodHas TuOenp —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuvecxkue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JleMoOHCTpanuu

Tabmuipel u cxembl: «Ku3HEHHBIM LUK KIETKW», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHUTO3 B KIETKax KOpelIka
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TFOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEACSATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTucTsl. KosoHnanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak eguHoe uenoe. ['omeocras.

Tkanu pacrenudt. Tunbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOAsAIIAs, OCHOBHAasA, MexaHuueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMNA U PACHOTIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  Ye€JOBEKa. THIBI JKUBOTHBIX TKaHEW: SNUTEIUAIbHAs,
COCIMHUTENbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUSs, QYHKIHUH M PaCHOJIOKCHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesoBeka. OyHKIUU OpraHOB U CUCTEM OPI'aHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy kHbII U BHyTpeHHUH ckeneT. CTpOeHUe U TUIIbl COSAUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJHOKIIETOUHBIX OPraHU3MOB: aMEOOUHOE,
KTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUN: TPOMU3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[lutanue opranusmos. [lormomieHre BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIECTB
pacrenusmu. [luTaHue >KMBOTHBIX. BHYTpPHUMOIOCTHOE W BHYTPHUKIETOUYHOE MHUIIEBAPEHUE.
[luTaHre TMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xenesbl. [IuimeBapuTenbHas cucTemMa 4esioBeka.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHBIX. [Juddy3us razos yepes
MOBEpPXHOCTh KieTku. KoxkHoe npixanue. [[prxarenbHas moBepxHOCTh. JKaOepHoe u JIETOUHOE
JIbIXaHue. JlpIxaHWe MO03BOHOYHBIX JKMBOTHBIX M YeEJIOBEKAa. OBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHMs JIETKUX TMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenpHasi cHCTeMa uYeloBeKa. MexaHu3Mm
BEHTWISIIIAM JETKUX Y MITUI U MIEKONUTAOIUX. Perynsanus apixanus. [[pixaTenbHbie 00bEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTtema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIOIMOHHBIE  YCIOXHEHUST  CTPOCHHUS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenue y opranusmoB. Breinenenue y pacteHuil. BeineneHue y  KHMBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbel BblaeneHus. @OuibTpanus, cekpenuss U oOpaTHoe
BCACBIBAaHHE KaK MEXaHU3MbI pabOThI OPTaHOB BbiAeNeHUs. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOM



U BBIICIUTENBHON CHUCTEMaMH. BpllencHHEe y MO3BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukm.
Crpoenue u pyHkunoHupoBanue HeppoHa. O6pazoBaHrEe MOUH y YETIOBEKA.

3amura y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX opraHuzMoB. Cropbl OakTepuil u
LUCTBI NPOCTEUINNX. 3alIMTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. Cpencrsa naccuBHOM u
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3aLUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyenoBeka. KJeTOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnaéuuelii u  npuOOpeTéHHBIM  cneuu(puueckuid UMMYHHTET. Teopusi  KIOHAJIbHO-
cenektuBHoro nmmyHnureta (I1. Dpmux, ®. M. beprer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CHCTEMHBIX 3a00JICBAaHUN.

PaznpaxxuMocTh M peryiasiuus y OpraHusmoB. Pa3apakuMocTh y OJHOKIIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs M peryisinus y pacTeHui. POCTOBBIE BelECTBA U HX
3HAYCHHUE.

HepBuas cucrema u peduexTopHas perynsius y >KMBOTHBIX. HepBHas cucrema u eé
OTIeNbl. ODBOJIOLMOHHOE YCIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBHIX. Pedrexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopasibHast peryysiuss M SHIAOKPHHHAs CUCTEMa JXMBOTHBIX M 4enoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMOCBsI3b HEPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdeMoHcTpannmn

IToptper: U. I1. ITaBnos.

Tabmuupbl u cxembl: «ONHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE BOIOPOCIH,
«bakrepun», «lIpocreiimmey», «Opranbl LBETKOBBIX pacTeHui», «CucrteMbl OpraHoB
II0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE HAaceKOMbIX», «TKaHM pacTeHui»,
«KopueBsie cucrtembl», «Ctpoenue crtebms», «CTpoeHHE IHCTOBOM IUIACTUHKWY», «TkKaHM
KUBOTHBIX», «Ckener 4yenmoBekay», «llumesBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/lpixatenpHass cucrtema», «HepBHas cucrema», «Koxa», «Mplmeunas cucremay,
«BplienurenpHas cucteMa», «OHIOKpUHHAsS cucTeMay, «CTpoeHne MbIILb, «MMMyHUTET,
«KumeunononoctHeie», «Cxema nuTaHus pacTeHUi», «KpoBEHOCHbIE CHCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoenue runps», «CTpoeHHE IIaHapuW», «BHYyTpeHHEE CTpOEHME 10KIEBOTO
yepssi», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHas cucrema nrTuny, «HepBHass cuctema MIIEKONMTAIOIINXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

Ob6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOINpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UITIOKOXKHUX, KUBBIC
HK3EMIUIIPBl KOMHATHBIX pacTeHUi, repOapuu pacTeHUH pa3HbIX OTJENIOB, BIAXKHbIE IpenapaThl
JKUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJIJIEKIIMU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opyIoBaHHEe [UId JEMOHCTPAllMM IOYBEHHOIO M BO3AYIIHOTO THMTAaHUS pacTEHHH,
paciienyeHuss Kpaxmaia U OelIKoB T1oj JeHCTBUEM (epMeHTOB, 00OpyJOBaHUE MJIs
JEMOHCTPALIMH OIBITOB N0 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBHKEHHUU, MOJIEJIM TOJIOBHOI'O MO3Tra PA3JIMYHBIX )KUBOTHBIX.

JlabopaTopnasi padora «/3ydeHne TKaHel pacTEHUN.

JladopaTopHasi padora «/3ydeHne TkaHel )KUBOTHBIX).

JlabopaTopnasi paGora «/3ydeHne opraHoB IBETKOBOI'O PACTEHUS.

Tema 10. Pa3MHoOKeHHMe U pa3BUTHE OPTAaHU3MOB

@opMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U 10JI0Boe. Buib
0ecrooro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYJIALMS, (pparMeHTals, KIOHHPOBAHHUE.

[TonoBoe paszmHoxeHue. IlomoBele kieTkM, nian ramersl. Meio3. Cragun Meiosa.
IToBenenne xpomocoM B Menose. Kpoccunrosep. bronorndyecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.



[IpenzaponpimeBoe  paszputue. ['ameTroreHe3 y KMBOTHBIX. [loJoBble  JKene3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. Crepmarorene3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Omio1oTBOpEeHNE M AMOPHOHAIBHOE Pa3BUTHE >KUBOTHBIX. CIIOCOOBI OMIIOIOTBOPEHUS:
Hapy’kKHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). DMOPHONIOTHS — HayKa O Pa3BUTHU
opranu3MoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgozenos
u mooenu mopghocenesa. Ctaguu >MOpHOTeHE3a KUBOTHBIX (Ha MpUMepe JIATyIIKH). Jpobienue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunuposanuoe opodnenue. brnacmyna, munol
onacmyn. Oco6eHHOCTH APOOICHUsT MIICKOMUTAIOIUX. 3apOJIBIIIEBbIE JUCTKU (TacCTPyJIsALus).
3akjaJKka OpraHOB M TKaHEeW W3 3apOJAbIIIEBBIX JHMCTKOB. B3auMmHOe BiMsSHUE YacTel
pasBUBAIOIIErOCS 3apofbliia (3MOpHOHANbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYECKUX B3aMMOJEWCTBUM TreHOB. BuusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3TMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Burue xuBoTHBIX. llocTaomOpuonanbHbli mnepuop. [Ipsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOro W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOpbl pEryjsiUU pOCTa XUBOTHBIX U uenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSL y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

Pasmuoxenune u passutue pacteHuil. ['ametrodputr u cnopodur. Meiio3 B KMU3HEHHOM
uukie pacrenuit. OOpa3oBaHue crop B Tpoiiecce Meio3a. ['ameroreHe3 y pacTeHHU.
OmnnonoTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOpPEHHE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsIIUM OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoOHCTpanuu

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

Tabmuubr u cxembl: «BereratnBHoe pa3MHOXKeHHE», « THIIBI Oecronoro pasMHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXKEHHUE HBIVIEHb», «Pa3MHOXEHHUE THUIAPBI»,
«Meitozy, «Xpomocombl», «[amertorenes», «CTpoeHue SHUIEKIETKH M CHEepMaTO30HaIay,
«OcHOBHBIE CTaiuM OHTOreHe3a», «lIpsimoe u Hempsmoe pas3ButHe», «Pa3BuTHEe Malickoro
Kyka», «Pa3zsutue capanum», «PasBurne narymku», «/{BOMHOE OIIOJOTBOPEHHE Y IBETKOBBIX
pacteHni», «CTpOeHHE CEMSH OJHOAOJIBHBIX M JIBYJOJBHBIX PACTEHUN», «JKM3HEHHBIM LIHKII
MOPCKOM  KamyCTbl», <OKWM3HEHHBbIM LHMKI Mxa», <«OKU3HEHHBIM LMK MNarnopOTHUKA,
«OKW3HEHHBIN IUKI COCHBI».

O6opyoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpENnapaThl SIMIIEKJIETOK U CIIEpMaTO30UI0B,
Mozienb «L{uKII pa3BUTHSA JIATYIIKWY.

JladopaTtopnasi padGora «l3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BrlsBlIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JladopaTopnasi padora «CTpoeHHE OPTaHOB Pa3MHOXKEHUS BBICIITUX PACTEHUI.

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

HcTtopusi cTaHOBIEHMSI W pa3BUTHsS T€HETUKH Kak Haykd. Pabotel I. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsriosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJjuIeIbHbIE
TEHbl, AJbTEPHATUBHBIE NPU3HAKH, JOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHOTuN, (eHoTun. OCHOBHBIE METObl T€HETHKU:
rUOPHIONOTHYECKUH, IUTOJIOIMYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.



JleMoHCTpauMu

IToprpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabmuiel U cxeMbl: « MeTOIbl TeHETHKIY, «CXEeMBI CKPEIIUBAHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCICTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. IlepBeiii 3akoH Menaenss — 3aKkoH eIUHOOOpasus
ruOpusioB mepBoro nokojenus. [IpaBuno gomuHupoBanus. Bropoi 3akon Mennens — 3aKkoH
pacuieruieHus pu3HakoB. LluTonoruyeckne 0OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TAMET.

AHanmuzupyoiiee CKpCIIMBaHHE. [TpomexxyTOUHBIN XapaKkTep HaCJIEIOBAHUSL.
Pacuiennenve npu3HakoB NpH HETIOJIHOM IOMUHHUPOBAHUHU.
JurunbpugHoe ckpeunuBanue. Tpernii 3akoH MeHAens — 3aKOH HE3aBHCHMOIO

HacJIeIOBaHMs MTPU3HAKOB. L{UTOMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruieHHOe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
I€HOB, HAapyIIEHUE CLUEIUICHUS MEX/1y F'eHaMu. XpOMOCOMHasl TEOpHUsl HACIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IoJa. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanne npusHakoB, CLEIIJICHHBIX € IIOJIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponusi — MHOXKECTBEHHOE JEHCTBUE TE€HA.
MHosxecTBEeHHBIM ayulenu3M. B3aumoneicTBue HeaUIeNbHBIX T'€HOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTnYeCKU KOHTPOJb pa3BUTHUS PACTEHUH, JXUBOTHBIX M UEJIOBEKA, a TaKKe
(U3NOTOTHUECKUX TPOIECCOB, TOBEJACHWS W KOTHUTHUBHBIX (QYyHKIMHA. [ eHeTndeckue
MEXaHU3Mbl CUMOMOI€He3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpOOHOM». ['eHeTHuecKre acreKTbl KOHTPOJIS U U3MEHEHUS HacJIeICTBEHHON nH(popMaluu B
IIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoOHCTpanuu

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

Tabmunpel u cxemsl: «IlepBblil U BTopoil 3akoHbl Mennens», « Tpertuit 3akon Mennens»,
«AHanu3upymollee ckpeuiuBanue», «HenonHoe nomuaupoBanue», « ClieNJIEHHOE HACIEI0BaHUE
PU3HAKOB Y Ipo3oduiby, «I'eHeTuka nonay, «Kapuorun yenosekay, «Kapuotun npo3oduis,
«Kapuorun ntuns», «MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBiue reHoBy.

O6opyoBaHue: MOAENb JAJsl JIEMOHCTPAllMU 3aKOHOB €IMHO00pa3usi rHOpUA0B MEPBOrO
MIOKOJIEHUSI U pAacCILEIUICHUs] NPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHa HE3aBHCHMOTO
HaCJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMU CLETIJICHHOI'O HACIEe10BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumna».

IIpakTuyeckass pabdora «/3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JPO30(UITBD».

IIpakTnyeckas paGora «M3yueHue pe3yJapTaTOB AUTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(GUITBD».

Tema 13. 3akoHOMEePHOCTH U3MEHYMBOCTH

B3aumopelictBue reHoTuna M cpeabl npu (GopMupoBaHuM (eHoTuna. M3MeHUYMBOCTh
npusHakoB. KauecTBeHHble W KOJNWYECTBEHHbIE NpPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHASI.

MonudukanonHas U3MEHUUBOCTb. Ponib cpeabl B (GOpMHUPOBAHUU MOIU(PUKALMOHHON
u3MeHunBocTU. Hopma peakiuu mpusHaka. BapuanmoHHbI psin W BapualnuoHHas kpusas (B.
Horanucen). ColicTBa MOIM(UKAIIMOHHOW N3MEHYMBOCTH.

I'eHoTHNIMUECKass M3MEHYMBOCTb. (CBOICTBA TE€HOTHIIMYECKOM W3MEHUYMBOCTH. Bunel
FeHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.



KoMmOnHaTuBHAas M3MEHUYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
U3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHUH T'€HETHYECKOTO Pa3HOo00pa3us
B IIpeJiesiax OJIHOTO BUJIA.

MyTanuoHHass W3MEHYMBOCTb. Buapl MyTanuili: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE M HWHIYUUPOBAHHBIE MyTalUMH. SAepHbIE M LHUTOIUIA3MATHYECKUE MYTaIlUH.
ComMaruueckue W MOJOBble MyTauud. [IpuymHBl BOSHUKHOBEHHS MyTaiuil. MyTareHsl U UX
BJIUSIHUE HA OpraHu3Mbl. 3AKOHOMEPHOCTH MYTAlIMOHHOTO MpOIEecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacienctBeHHod usmeHunBoctH (H.M. BaBuiioB). BHesnepHas W3MEHUMBOCTH U
HACJIEACTBEHHOCTD.

Onucenemurxa u 3NUSEHOMUKA, POJb INUSEHEMUYECKUX aKmopo8 6 HACIe008aHUU U
UBMEHYUBOCMU (heHOMUNUYECKUX NPUSHAKOB V) OPSAHUZMOS.

JleMoOHCTpanuu

[Toptpetsi: I'. ne @pus, B. Noranucen, H. 1. BaBuios.

Tabmunel 1 cxembl: «Buasl M3MEHUMBOCTHY, «MoAH(UKAIMOHHAS W3MEHUHUBOCTHY,
«KoMOnHaTHBHAs  HM3MEHYMBOCTDHY, «Meiio3y, «OnnogoTBOPEHUEY, «I'eneTnyeckne
3a00JieBaHus YelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHble 3K3EMIULSIPHl KOMHATHBIX PAcTeHHM, PHUCYHKU
(pororpadum) KUBOTHBIX C PATMYHBIMUA BUIAMU H3MEHUYUBOCTH.

JladopaTtopnasi pabora «lcciaenoBaHue  3aKOHOMEPHOCTEH — MOAMGUKAIIMOHHON
M3MEHYUBOCTH. [loCcTpOoeHME BapUAILIMOHHOTO PsAJia U BApUAMOHHONW KPUBOW».

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

Tema 14. I'eHeTHKA Ye/IOBEKA

Kapuorun uenoBeka. MexayHapogHash NporpaMMa HCCIEIOBAaHMUS T'€HOMa YeJIOBEKa.
MeToibl U3yYCHHSI TCHETUKH YEJIOBEKA: MeHEAIOTHYSCKUM, OJM3HEIOBBIN, IUTOTCHETHYCCKHM,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ oMot [11P-
aHanu3a. HacnenactBeHnHble 3a001eBaHms YeoBeka. [ eHHbIC M1 XpOMOCOMHBIE O0JIC3HH YEIOBEKa.
Bonesnn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW T'E€HETUKH B
MPEAOTBPAIICHUN M JICUCHUH TEHETHYECKUX 3a00JIeBaHUN YeIoBeKa. MEIMKO-TEHETHYECKOE
KOHCY/IbTHpOBaHHEe. CTBONOBBIC KJIETKHU. [IOHATHE «T€HETHUECKOTO TPy3a». DTHUECKUE aCMEeKThI
WCCJIEIOBAaHHM B 00JIACTH pEeIAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckue GakTopsl MOBBIIEHHONW YYyBCTBUTEIBHOCTH YEJIOBEKa K (U3HMYECKOMY H
XMMHMYECKOMY 3arps3HEHHMIO OKpYyXKarollen cpenbl. ['eHeTuyeckas NpeapacroyioKEHHOCTh
YeJI0BEKA K IaTOJIOTHSIM.

JleMoHCTpanun

Tabmuupl u cxemsl: «Kapuotun denmoBeka», «MeToabpl U3ydYeHHs] TEHETHKU UYEJIOBEKay,
«['eHeTnueckue 3a00J1eBaHUS YETOBEKAY).

IpakTuyeckas pa6ora «CocTaBiieHUE U aHATU3 POJIOCTIOBHOM.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanusi ¥ CeNeKIus. 3apoXIACHUE CEJNeKIMU W JoMmecThkanuu. Yuyenue H. U.
BapunoBa o LleHTpax mporCcXoIeHUsI 1 MHOTO0Opa3usi KyJIbTYPHBIX pacTeHuit. Ponb cenexiuu
B CO3/IaHMHM COPTOB pacTeHWW U mopoa KUBOTHBIX. CopT, mopoja, ImTaMM. 3aKOH
TOMOJIOTUYECKUX PSAZOB B HAcieACTBEHHON m3MeHuuBocT H. WM. BaBuioBa, ero 3HaueHue st
CEJIEKIIMOHHOM paboTHI.

Mertoap! ceneKMOHHOM paboThl. VIcKyccTBEHHBIN OTOOp: MAacCOBBIM M MHIMBUIAYAIbHBIMN.
DTtanbpl KOMOWHAIIMOHHOW ceneknuu. VcnbiTanue mpou3BOAMUTENECH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C MOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CENEKIHOHHOW paboThl. PamuanuoHHbI U
XUMUYECKH MyTareHe3 KaK WMCTOYHUK MyTalluid y KyJIbTYpHBIX (OpM OpraHu3MOB.



Hcnonp30BaHMEe TEHOMHOTO PEIAaKTHPOBaHMS W METOAOB pekoMOumHaHTHBIX JIHK mms
MIOJTy4Y€HUsI UCXOAHOI0 MaTepuaa Juisl CEJIeKIUH.

[Tonyuyenne mnonumionnoB. BuyTpuBuzoBas rulpuauszauus. ban3kopoacTBeHHOE
CKpelIrBaHue, Wi MHOpuauHT. HepoacTBeHHOE CKpeluBanue, Wik ayTopuaunr. I'ereposuc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B cenekiuu. OtraanéHHas rubpuau3anus.
[Ipeononenue Oecruiogusi MEXBHUIOBBIX T'MOpUAOB. JlOCTHMXKEHHMS CEJNEKUMHU pacTeHUH U
JKUBOTHBIX. «3€1E€HaAsl pegoNtoOYUsL.

CoxpaHeHue U HU3Y4YEHHE T'€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUN U MX JIUKHUX
poauyeil s Co3aHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, Nepedo8bixX udel U
NnepCcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykssinenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOKICHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUID,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACIEACTBEHHOW H3MEHUYMBOCTH», «MeToAbl CEIeKLUn»,
«Otnanénnas rudbpuauzanusy, «MyTtarenes».

JlabopaTopnasi padora «/3ydyeHue coOpTOB KyJbTYypHBIX PAaCTE€HMH M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JladopaTopHasi padora «/3ydyeHre METOJIOB CEJIEKIIUN PACTCHUIN.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeust «OCHOBHbBIE METO/BI M JIOCTH)KEHUS CEJEKIMM PAaCTEeHUM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOTHA U CHHTeTHYECKasi OHOJIOTHs

OOBEKTBI, HCIONb3YyEMbIE B OHOTEXHOJOIMH, — KIJIETOYHbIE U TKaHEBBIE KYJbTYpHI,
MUKpPOOPTaHU3MbI, HX XapaKTepucTUKa. TpaaunuoHHas OUOTeXHONOrus: XxjeOoreueHue,
MOJy4Y€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHroiaornueckuii cuutes. OObeKThl
MHUKPOOHOJIOTHYECKUX TeXHONOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CoznaHue  TEXHONOTMM M MHCTPYMEHTOB  II€JICHANpPAaBICHHOIO  W3MEHEHHs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIyYEHHs] OPTaHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE Ty TH.

Knerounas muxkeHepus. MeTonbl KyJnbTypbl KJIETOK W TKaHEW pacTEHUH M KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuan3anus M coMaTH4ecKuil smOpuorenes. lcmonbp3oBaHue
raliouIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKJIOHANbHBIX U NONUKIOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexkoHCTpykIMg AMIEKIETOK W KIOHMPOBAaHME JKUBOTHBIX. MeETOA TpaHCIUIAHTAlUM SIAEP
KIETOK. Texuonocuu 0300poeieHus, KyIbmMUUpOBAHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbIYD.

XpOMOCOMHas1 M TeHHass MHXKeHepHus. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPyHPOBaHHUE
pexombunanTHeix [IHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHSI U TEPCIICKTUBBI
XpPOMOCOMHOM W TEHHOM HWHXEHEpUHU. OKOJOTUYECKHE M JSTHYECKHE Npo0JieMbl TeHHOU
WHXECHEPUH.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaumuHa. [MIP-muarnocTuka.
MeTabo0MHBIN aHaTN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YeJIOBEKa JIJIsl OLEHKH COCTOSTHHS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIeTOK. TapreTHass Tepamus paka. 3D-
OuoumxeHepusi s pa3paboTku  (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3/aHMSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOro OWONPUHTUHIA U
ckaddonauHra U pelieHns 3a]a4 NepCOHANIN3UPOBAHHON METUIIUHBI.



Co3naHue BEKTOPHBIX BAaKIUH C LEIbI0 OOECledeHHuss KOMOMHUPOBAHHOM 3aIllUTHl OT
Bo30yauteneir OPBU, ycraHoBieHHE MOJIEKYJISAPHBIX MeXaHu3MoB (yHkuuonupoBanus PHK-
COJIepKALMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIacHbIe 3a00JIeBaHMsI YeJIOBEKA U )KUBOTHBIX.

JleMoOHCTpanuu

Tabmuubt u  cxemsl: «lcnonb3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIUICHHOM
IPOU3BOJCTBEY, «KieTouHas nHxkeHepus», «I'eHHas HHKXEHEPUI».

JladopaTopHasi padora «/3ydeHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «lloayueHrne MOIOYHOKHUCIBIX IPOAYKTOB.

IKcKypeust «bHOTeXHOIOrus — BayKHeHIIasi IPOU3BOJUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOICTBO).

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'MH
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4aroIIMMUCS
pOTpPaMM CPEIHEro 00IIeTo 00pa30BaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U TPEIMETHBIE.

B cTpykType JIUYHOCTHBIX pe3yibTaTOB OCBOEHUS MPOTPaMMbl MO OUOJOTHH BBIIEICHBI
CICAYIOIIUE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS  POCCUMCKOM  TpaKIaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENCHUIO,
Hanuuue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOKICHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKHUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUMXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JESATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMH  YCTaHOBKAaMH, TPHUCYIIMMH  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS ~ SKOJIOTHUYECKOH  KYJIBTYPBI,
cnocobHocmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE pPe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
y4eOHOI W BOCIUTATEIBHOHN JESITeTHbHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHICKIMHU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMHu IMOBEAECHUS M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTU3MA U
YBaXEHUsI K 3aKOHY M IPaBOIMOPSIKY, YEJIOBEKY TpyJla U CTaplIeMy MOKOJEHHUIO, B3aUMHOIO
YBaKEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYpHOMY  HAcleIui0 W TpaJulusIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHUS y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYy4arolMXCsl pyKOBOJACTBOBATHCS C(hOPMUPOBAHHOW BHYTpPEHHEH
NO3ULKMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOEXKIEHUH, COOTBETCTBYIOLUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacuIMpeHe *XU3HEHHOTO ONbITa M OMNbITa JESITEIbHOCTH B IPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NESITETLHOCTH, B TOM YUCIIE B YACTH:

1) rpaaaHCKOro BOCHUTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIUU OO0ydYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIIOPAIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH NESTETHPHOCTH NMPU CO3JaHUU YISOHBIX MPOEKTOB,
peleHnH yueOHBIX U ITO3HABATENbHbIX 33/1a4, BHINTOJTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;



YyMEHHE y4YWUThIBaTb B CBOMX JEHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMIMOJICHCTBHS JIIOJICH ¢ Pa3HBIMU yOEKICHUSIMHU, KYJIbTYPHBIMHU IEHHOCTSMH U COLMATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHCHHS YUYCOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOIO OTHOILICHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYKJAECHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

FOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpaXKAaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHUS K
CBOEMYy HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH INepel PonauHONM, ropaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3BIK U KYJIBTYpY, IPOIILIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHIO W TaMSITHUKAM IMPUPOIBI,
nocTkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBIIEHHE U Pa3BUTHE
OHMOJ0TUM, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCThH K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 M MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOHYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTCH CEMEWHOH XKM3HU B COOTBETCTBUHU C TPAJAHUIHUSIMU HAPOJIOB
Poccumn;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIEHHUI;

MOHMMAaHNE YMOILIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPRXCHHIO B PAa3HBIX BUJAX HMCKYCCTBA, CTPEMIICHHE TPOSBISATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanusi, (OPMHPOBAHMS  KYJBTYPbl 310POBbSI U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMAaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COOIOZICHHE TUTUEHHYECKUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHas (U3HUYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHUMAHWE IIEHHOCTH TIpaBWJ WHAWBUAYAIBHOTO M KOJUJIEKTUBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHHE TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIIOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTH K aKTHBHOM JCSITEILHOCTA TEXHOJIOTHUECKOM M COITMAIbHOM HAITPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
NeSITeIIbHOCTD;

MHTEpEC K pa3imuyHbiM chepam mpodeccHoHANBbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOOP OyayIiei mpodeccuu u peaaTnu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;



TOTOBHOCTh M CIOCOOHOCTh K O0pa30BaHUIO U CaMOOOPa30BaHMUIO Ha MPOTSHKCHUH BCEH
KU3HU;

7) IKOJI0rH4eCKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHUKY JKHM3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAHNS;

MOBBIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYphl: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYIIKOB M OLEHKU UX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKAIOIIEeH Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIHYECKUX Mpo0IeM U MMy Te nX pelieHus;

CIIOCOOHOCTH UCHOJB30BaTh MpUOOpETaeMble MpU U3YYSHUH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOIONONB30BaHIEM (cOOI0AeHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX Ha COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NPUHOCSIIUX Bped OKpYKalolled MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, AIKOJOTHUYECKOW KYJIbTYpHI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HUMHU B
MO3HABATCIIbHON, KOMMYHHUKATHBHOW M COIMAIBHON MPAKTHUKE, TOTOBHOCTH K YyYacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTEe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHME S3BIKOBOW M YNTATEIHCKON KYJIBTYPHI KaKk CPEJICTBA B3aUMOICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroIlleM
MHUpEe KaK O eIWHCTBE NPUPOABI, YeIOBEeKa W oOmecTtBa, B TMO3HAHUMA MPHUPOTHBIX
3aKOHOMEPHOCTEH U peleHuH npo0aeM coXpaHEHHs MPUPOTHOTO PAaBHOBECHS,;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JUISI COBPEMEHHOW IMBHIIM3AIMU: 00ECTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTeH BBIXOJA M3 TII00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATLHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJNOTHYECKHX 3HAHWM B IIENISAX MOBBIIICHUS OOIIeH
KyJIbTYPBl, €CTECTBEHHO-HAyYHOH TI'pPAMOTHOCTH, KaK COCTAaBHOH 4YacTH (PYHKIIMOHATHHON
TPaMOTHOCTH o0yuaronuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB ITO3HAHUS, WCIIONIB3yeMBIX B C€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS JJIs aHajdn3a U OOBSICHEHHS SBICHUUN
OKpY’KaIOIIeT0 MHpa M TPOMCXOIIMUX B HEM W3MEHEHHH, yMEHHWE JeiaTh OOOCHOBaHHBIE
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIb30BaTh OHMOJOTHYECKHE 3HAHHS M PelIeHUs
po0JIeM B PEATbHBIX )KH3HECHHBIX CUTYAIHIX;

OCO3HaHHE IICHHOCTH HAay4YHOH NeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
HCCIIEIOBATEIBCKYIO eI TETFHOCTh HHINBHIyaJIbHO M B TPYTIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpa30OBaHMIO, K
AKTUBHOMY TIOJIyYCHUIO HOBBIX 3HAaHWUH 110 OHOJOTHU B COOTBETCTBUU C JKU3HCHHBIMHU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MertarnpeMeTHbIE pe3yIbTaThl OCBOCHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33pPEHUs  OOyYaroIUXCid MEXAUCHUIUIMHAPHBIE
(MeXTmpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(uKy MeToJ0B IMO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TPOIeCC, CHCTEeMa, HAy4HbIM (aKT, MPUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCClleloBaHue, HAOII0EHUE, U3MEPEHUE, HKCIEPUMEHT U JIpyrHe); yYHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (I03HABATEIbHbIE, KOMMYHHUKATUBHbBIE, PETYJATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIbHONW KOMIETEHIIMH OOYYaroUInXCs;
CHOCOOHOCTh o0yyaroimuxcs UCIOJIb30BaTh OCBOEHHBIE MEXUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpCaJlbHbIE Y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAJIBHON IIPAKTHUKE.

B pesynpraTe wu3ydeHus OWOIIOTMM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS Y
oOyuatomierocsi 0yayT copMupoBaHbl [03HABaTEIbHbIC YHHUBEPCAJIbHbIC yueOHbIE IEHCTBUI,
KOMMYHUKATHBHbIC YHHUBEpCaJbHbIE Yy4ueOHbIE EHCTBUSA, pETYISATUBHBIE YHHBEpCAJIbHBIC
yueOHble JIeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MertarnpenMeTHbIe pe3yJIbTaThl OCBOSHHS MPOTPaMMBI CpelHEro oO0miero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OsJiajieHHe YHUBEPCAIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMU /1€ CTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIOJIB30BaTh IPH OCBOCHWW 3HAHUN NPUEMBI JIOTHUECKOTO MBIIIICHUS (aHAIn3a,
CHUHTE3a, CpaBHEHHUA, KiIacCU(PHUKAIMM, OOOOILEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHATHUH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH IMOHITHSIMH );

ONpeneNiTh LeNU JAEATENbHOCTH, 3a7aBas MapaMeTpbl M KPUTEPUU MX JOCTHIKCHMS,
COOTHOCHTD PE3YJbTaThI ICATEIHHOCTHU C MTOCTABJICHHBIMHU EJISIMU;

UCIOJIb30BaTh OMOJIOTMUECKUE MOHATUSA AN O0OBsACHEHHS (AKTOB U SIBICHUM KUBOMH
PUPOIB;

CTPOUTH JIOTUYECKHE PpACCYyk JIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIFOUECHMS;

NPUMEHATh CXEMHO-MOJICIIbHBIE CPEICTBA ISl MIPEICTABICHHS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKkKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JTUYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUAIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3yJIbTATOB LEINSM,
OILICHUBATh PUCKH MOCTIEICTBUH EATETHHOCTH,

KOOPJIMHUPOBaTh W BBIIOJHATH pPAaOOTy B YCJIOBUSAX pPEAIbHOI0, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBILUIEHUE NTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TeHCTBUS:

BJIAJICTh HaBBIKAMHU y4eOHO-HCCIEI0BATENbCKON U MPOEKTHOW JEATENIbHOCTH, HaBBIKAMHU
paspenieHust mpoodyieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOWCKY METOOB
pelIeHHs MPAKTUYECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOJ0B IIO3HAHUS;

UCTIONIB30BaTh PAa3lIUYHbIC BUIBI JCATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE MpU
CO3JIaHUH YYEOHBIX U COIIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THUIT MBIIICHHS, BIAJETh HAYYHOU TEPMUHOIOTHEH, KITIOYEBBIMH
MOHATUSIMHU U METOAMHU;



CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BATEIbHOW JAESITEIBHOCTH M
JKU3HEHHBIX CUTYaIlUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyalIM3UpOBaTh 3aJady, BbIABUTaTh
TUMOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHThl Uil J0Ka3aTelbCTBA CBOUX YTBEPIKICHHM,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHATM3UPOBATh IMOJMyYEHHBIE B XOAE pELICHHWS 3aJaud pPe3yJIbTaTbl, KPUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSAX;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBIISITh IEJICHAIIPABIICHHBIM MMOUCK MEpEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
po(heCcCHOHATBLHYIO CPEey;

yMETb TEPEHOCUTh 3HaHMS B  I[IO3HABATEJbHYIO U  MPAKTUYECKYI0  oO0iacTu
KHU3HEIEATEILHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, NpEJlaraTh OPUTMHAIBHBIE TOJXOAbl W PEUICHHUs, CTaBHTh
po0JIeMbl U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(MOpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKUX CIOBApsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B HHTepHeTre), aHAIM3UPOBaTh WHOOPMALIMIO DPA3NUYHBIX BUIOB U (POpPM
NPEJCTaBICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jIMyHbIE METOABI HpPU IOHCKE U OTOOpe
Ouonoruveckoi HHPOpMaIUU, HEOOXOIMMOH JIJIsl BBITOJIHCHUS yIeOHBIX 3a/1a4;

NpUOOpETaTh OMBIT WCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOJIB30BAHMUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIbHYIO (GOpMy MpeACTaBIeHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, rTpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIIONIb30BaTh HAyYHBIN $3bIK B KauecTBE CpEACTBa HpH paboTe C OMOJOTHYECKOU
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYECKHEe W MaTeMaTU4YeCKUe 3HAKH U CHUMBOJIBI,
dbopmynbl, abbpeBUaTypy, HOMEHKJIATYpY, HCIONb30BaTh M MPEoOpPa3oBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BIIQ/IeTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHpOpMAIMH, HHOOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU A€l CTBUSIMM:

1) obuenne:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BCceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYX/IEHUS OTHOCHUTENIBHO BBINIOJHEHUs TMIpe/ylaraéMoi 3ajadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH JIPYTUX YIACTHUKOB JIHAJIOTa WIIH TUCKYCCHUH);

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

BJIAJIETh PA3IUYHBIMH CIIOCOOAMH OOIIEHHS W B3aWMOJEHCTBHS, TOHUMATh HaMEpPEHUs
JPYTUX JIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIeCTBa KOMaHIHOW W MHIMBUIYaTbHONH pabOTHI TpU
peleHn OMONIOTNYEeCKOl MpoOsieMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelIeHUH y4eOHOM 3a/1auH;



BbIOMpATh TEMATHKy M METOIbl COBMECTHBIX HCHCTBHIl C yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

NPUHUMATh LEIH COBMECTHOM JEATEeIbHOCTH, OPTraHU30BBIBAaTH M KOOPIWHUPOBATH
JIEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JCHUCTBUM, PACIPENCNIATh POIU C Yy4ETOM
MHEHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJIA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLIHI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh WAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYLIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PAa3IMUHBIX CHUTyalusX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBgi1ajieHHe YHUBEPCAJBHBIMHU PEryISTHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M HUX pEUICHHUS B
YKU3HEHHBIX U YYEOHBIX CUTYaLIUAX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHWUU LIEJIEBBIC M CMBICIIOBBIC YCTAHOBKU B CBOHMX
JNEHCTBUSAX M MOCTYINKaX IO OTHOIICHUIO K YXMBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO NESATEIbHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYJIMPOBATh COOCTBEHHBIC 3a7adud B O0Opa30BaTEIbHON JCSITEILHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEHUs] MPoOIeMbl C yUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuupsaTh paMK1 y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHMUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHOcOOCTBOBATH (POPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOH IPYIUIIMH B PA3HBIX 00JIaCTAX
3HAHUU, TOCTOSITHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESITENHHOCTH, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
Y MBICIIUTEJIBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMI, HCIIOJIb30BATh MPUEMBI peIeKCUn
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO pelleHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€E PE3YIbTaTOB ACSITEITbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

OpUHUMATh ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMH IPYTOro YeI0BEKa.

MNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS coiepxaHus ydeOHoro mnpeamera «buomorus» Ha
yri1yOJIE€HHOM YpOBHE OPUEHTHPOBAHBI Ha obecnieueHre npogpuiIbHOro o0yueHust 00yJaromuxcs
O6uonorun. OHM BKIIOYAIOT: crenuuyeckue s OUOJIOTUM Hay4dHble 3HAHUS, YMEHHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpPETallMM W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEeSATENIbHOCTH MO TOJYYEHUI0 HOBBIX 3HAHUI M HMX NPUMEHEHHMIO B PA3JIMYHBIX y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyauusx. [IpeaMeTHble pe3yabTaThl IPEACTABIEHBI 110 FO1aM
U3YYEHHUS.



[IpeameTHBIE pE3yNbTaTBl OCBOSHUS ydeOHOTO mnpenmera «buwomorus» B 10 Knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBaHUN €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B MO3HAHUU 3aKOHOB MPHPOIBI M
peLeHny IpodJeM palMoHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIAI€ POCCUHCKUX U 3apyOexHbIX
yU€HBIX B pa3BUTHE OMOJIOTHH;

BJIAJICHUE CHCTEMON OHOJIOTMYECKUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOrMYeCKEe TEPMHUHBI U TOHATHUSA (PKU3Hb, KJIETKA, OpraHu3M, METa0OJu3M, IOMEOocCTas,
CaMOpEryJisiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, N3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouosornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneitnena, P. Bupxosa,
XpoMocOoMHasi Teopusi HaciencrBeHHoctu T. Moprana), yaenust (H. Y. BaBwiioBa — o nieHTpax
MHOr000pa3usl U MPOUCXOXKACHUS KYyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us IMOTOMKOB
IIEPBOT0 MOKOJIEHUS, PACIIEIUIEHUs, YACTOThHl FaMeT, He3aBUCUMOro HacienoBanus I'. Mennens,
FOMOJIOTMUECKUX pSAIOB B HacieACTBEHHOW wu3MeHuuBoctu H. M. BaBuiosa), nmpuHIUIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTrMYECKUX
UCCJICIOBAaHMSX JKUBBIX 00BbEKTOB (OMMCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U IYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpubOB, pacTeHHI,
YKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB U CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEIOBEKA,
IPOLIECCOB JKU3HEIEATEIbHOCTH, HNPOTEKAIOIUMX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
YenoBeKa, OMOJIOTHUECKUX TPOLIECCOB: OOMEHa BemecTB (MeTaboIn3M), IPEeBpaIeHUs SHEPTUH,
OposkeHust, aBTOTPO(HOro M rerepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMEeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
UH/IMBUYAIIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOI€HE3a), B3aUMOJICHCTBHUS TE€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAMM KJIETKM U UX (DYHKIUAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHi, >KUBOTHBIX M YEJIOBEKa M MX (YHKIMSIMHU, MEXIY CHUCTEMaMH OpPraHOB U HX
GYyHKIUSAMU, MEXIY STanaMu OOMEHa BEIIEeCTB, dTalaMH KJIETOYHOTO LMKIA U SKM3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
¢deHoTUIoM U (pakTOpamMu cpebl OOUTaHMUS;

YMEHHME BBISIBJIATH OTIUYMUTEIbHBIE NPU3HAKHU JKMBBIX CHUCTEM, B TOM YHCIIE PACTCHM,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLINE apI'yMEHThI, ONOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY ISl OKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

YMEHHE pemiaTh OHWOJIOTHYECKHE 337a4yM, BBIABIATH NPUYMHHO-CIEJICTBEHHBIE CBS3U
MEXJly HCCIEIYyeMbIMH OHOJOTMYECKMMH TpPOIECCaMU U SBJICHUSMH, JeJlaTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JTAOOPATOpHbIE U IpPAaKTHUECKHe paboThl, cOOI0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX IKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0BaHNs, aHATM3UPOBATh MOTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4€OHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, HKOJIOTHU U
MeIUIMHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPENCTaBISATh
MOJTy4YEHHBIE Pe3yJIbTaThl HA YYEHUUECKUX KOH(PEPEeHIUSX;

YMEHHE OILIEHMBaTh JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM W MEIUIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAaMpaBlIeHHOE
U3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIISATh OCO3HAHHBIN BBIOOp Oyayleil mpodeccuoHanbHON AeSITETbHOCTH B
o0acTi OUOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X035 CTBA, MHUILEBOM



MPOMBIIIIEHHOCTH, YIIyOJsTh MO3HABATEIbHBIH HWHTEPEC, HANpPABICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH NPOGEecCHu U TPOAOIKEHHE OWOJOrMYecKOro o0pa3oBaHUS B
OpraHu3aIMsaX CpelHero NpohecCuoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

[IpeameTHbie pe3ysbTaThl OCBOEHUsS yudeOHOro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(bopMUPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOIBI U PEHICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
palMoOHAIBHOTO MPHUPOJIONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
npupojie, oOMIECTBY, YEIOBEKY, O BKIJIAJE POCCUUCKUX M 3apyOCKHBIX YYEHBIX-OHOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIAJIETh CUCTEMOI OMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIOYACT OINpPENCIICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralommMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHH (BHI,
sKocucTema, Ouocdepa), Oumonormueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
cUHTeTHuYecKass Teopus sBomonuu), ydenus (A. H. CeBeproBa — 0 myTsSX U HampaBICHUSX
spommonnu, B.M. Bepranckoro — o 6uocdepe), 3akonHbl (reHeTndeckoro paBaoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubGuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH), TUIOTe3bI (TUnore3a «mupa PHK» V. I'mnbepra);

YMEHHE BIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHMS, WCIONIb3yEeMbIMH B
OMOJIOTUYECKUX HCCIICAOBAHMIX JKMBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpEeHHe,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHHS U OLIEHKH aHTPOMOTCHHBIX M3MEHEHUU B
PUPOJIC;

YMEHHE BBIACNATh CYIIECTBEHHBbIC MPU3HAKU: BUAOB, OHMOTrEOIEHO30B, JKOCHUCTEM U
onochepsl, CTaOWIM3UPYIOMIETO, ABWKYIIETO W  Pa3phIBAIONICTO €CTECTBEHHOIO 0TOOpa,
AJTIONATPUYECKOT0 M CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TEHO(OH]| MOIYJISLNHU, TPUCITOCOOICHHOCTH OPraHU3MOB K cpelle OOMTaHUs, YepelOBaHUs
HaIpPaBIIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBAaTh B3aWMOCBS3M MEXAY IMPOIECCAMHU HBOJIONUH, JBHKYIIUMHU
CHJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3IMYHbIX SKOCHCTEM U MPUCHOCOOIECHUSMU K HUM
OpTraHN3MOB;

YMEHHE BBISIBISITh OTJIUYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BHIOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHH B 9KOCHCTEMaX CBOEl MECTHOCTH;

YMEHHE HCIOJIh30BaTh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [IJIsl JOKa3aTelbCTBA POJICTBA OPTraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAaHWs, €IWHCTBA UYEIOBEUECKUX pac, HEOOXOIMMOCTH
COXpaHEHHUS MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHMS TPUPOIBI U
YeII0BEUYECTBA;

yMEHHE peliatb OWOIIOTWYECKUE 3a7aud, BBISBISATH MNPUYMHHO-CIECICTBEHHBIC CBS3U
MEXIY HCCIEAyEeMbIMH OWOIIOTUYECKUMH TIPOIIECCAMH W SIBICHHSMH, JeJaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHHH TOJIYYEHHBIX PEe3yJIbTaTOB;

YMEHHE BBINOJHATH JJAOOpPATOpHbIE U IpaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbBIM U 1a00opaTOpHBIM 000PYI0BAHUEM;

YMEHHE BBIIBHTaTh THUIIOTE3BI, IPOBEPATh HUX IKCIHEPUMEHTAIBHBIMH CpPEJACTBAMH,
dbopMynupys Le’b UCCIeI0BaHMs, aHATM3UPOBATh MTOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BHIBOIBL;

YMEHHE Y4YacTBOBaTh B Y4€OHO-HMCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH U
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO IMPEACTABIATH
MOJTyYCHHBIE PE3YJIhTAaThl HA YICHUYECKUX KOH(PEPEHIUIX;

YMEHHE OIICHMBATh THUIOTE3bl U TEOPUU O TMPOUCXOXKIACHHHM JKU3HU, YEJIOBEeKa W
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEeJOTBPAIICHHS TII00aThHBIX
U3MEHEeHu# B buocdepe;



YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyIyleil mpodecCuoHalIbHON AEATENBHOCTH B
oOmactd  OMOJOTMM, SKOJOTMH, TPHPOJONONIL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
IICUXOJIOTHH, BETEPUHAPHM, CEIBCKOTO XO3AHCTBA, NHILEBOW MPOMBIIIJIEHHOCTH, YIIyOJIATh
[IO3HABATENIbHBI WHTEPEC, HAMpABICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH
npodeccun U NPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHHMsS B OPIraHU3ALUAX CPEIAHEro
po(heCcCHOHANILHOTO | BHICIIET0 00pa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoJsinyecTBO 4acoB JJIeKTPOHHbIE
No 1/ HaumeHnoBaHMe pa3/ieiioB U TeM Kontponbue | TpakTiueckue (uudposrbie)
NPOrpaMMmblI Bcero paGoThi paGoTh! ;@Z}c);;(c)::lnnbﬂme
1 buonorus xak Hayka 1
2 JKuBbIe cHCTEMBI M X U3yUYCHUE 2
3 buoorust kinetku 2 0.5
4 XuUMHYECKasi OpraHUu3aIus KJICTKH 10 1
5 Crpoenrne u GyHKINHU KICTKU 8 2
5 OOMeH BelecTB U IPeBpalleHUe YIHEPTUU B 9 1
KJICTKE
7 HaCJIeI[CTBeHI}aH uHpopManus U 9 05
peanu3aiys e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHure u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3MHOXEHNE U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HacJIEICTBEHHOCTU U 5 05
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 buoTtexHosorus u cuHTETUYECKask OMOIOTHS 4
17 PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3y4YeHUS

JJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

buomnorus kak KOMIIJICKCHAsI HAayKa U KaK
4aCTb COBPEMCHHOI'O 06I_H€CTB8

JKuBrle cUCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OpraHu3anys )KUBbBIX CUCTCM

A Jw N

HcTopust OTKPBITUS U U3yYEHUS KIIETKU.
Kiterounas reopus

Metoasl MOJNIEKYJISIPHOM U KJIETOYHON
6uonoruu. [IpakTnueckas pabora
«3y4yeHune MeTo10B KJIETOYHON OHOJIOTHH
(xpomarorpadus, snexTpodopes,
muddepeHIMaIbHOE HEHTPUPYTHpOBaHUE,
ITLP)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'II)HBIG BC€IICCTBA KIICTKH, UX
Ouosiornueckas POJb

OpFaHI/IquKI/Ie BCIICCTBA KJICTKHU — OCIKH.

JlaGopaTtopHas pabota «O0Hapy)eHNE
OENKOB C TTOMOIIIbIO KAY€CTBEHHBIX
peaKkuuiny

0.5

CaoiicTBa, Ki1accudukanys 1 GyHKIUN
0enKoB

10

OpFaHI/IquKHe BCIICCTBA KJICTKHU —
YTIJIE€BOJAbI

11

OpFaHI/I‘IeCKI/Ie BCIICCTBA KJICTKHU —




JINTTM ABI

Hyxkneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHas pabora «Hccnenoanue

12 0.5
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIMYHBIX OPraHHU3MOBY
Crpoenne u pynkuuu ATO. [lpyrue

13
nykieosuarpudocdarel (HTD)

14 CexBenupoanue JIHK. Metoapl
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTo/1p1 CTPYKTYpHOUM OHosIorun

16 Tuns! kiietok. [TpokapuoTrnyeckas KieTka
CtpoeHnue 3yKapruoTUYECKON KIIETKH.

17 [TpakTuueckas pabota «3y4yeHue cBONCTB 0.5
KJIETOYHOW MEMOpaHbD»

18 I1oBEpXHOCTHBIN annapar KIETKH
OnHOMeMOpaHHbIE OPTaHOUIbI KIETKH.

19 [TpakTrueckas pabota «3yuenue 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX '
KJIETKaxX»

[TomyaBTOHOMHBIE OPTaHOMIBI KJIETKH:

20 MHUTOXOH/IPHH, TUIaCTUIbL. JITabopaTopHast 05
pabora «VccrenoBanue miasmMoin3a u '
JIeTIIIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHON/Ibl KJIETKH

22 Ctpoenue u QyHKIMH sJipa
CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK

23 sykapHot. JlabopaTopHas pabota 05
«M3y4eHne cTpoeHUs KIETOK Pa3InIHbIX '
OpPIraHU3MOBY

24 ACCUMMIISIIIAS U AUCCUMMIISIINS — JIBE

CTOpOHBI MeTabonm3Ma. Turbl oOMeHa




BemecTB. JlabopaTopHas pabora
«3y4yeHune KaTaauTU4eCcKOi aKTUBHOCTH
bepMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTaJiasbl)y

DepMEHTaTUBHBIN XapaKTep peakLuu
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas

25 pabota «M3yuenue GpepMeHTaTHBHOTO 0.5
pacuienaeHus NepoKkcuia BoJOpoa B
PACTUTENBHBIX M KHUBOTHBIX KIETKaX)

26 benku-akTHBaTOPhI U OCIKU-UHTHOUTOPBI

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28 DOTOCHHTE3
XemocuHTe3. JJaboparopHas padota

29 «CpaBHeH#me mporeccoB pOToCHHTE3A U 0.5
XEMOCHHTE32»

AHaspoOHbIe Opranu3mMsbl. Buibsl 6poxxeHus.

30 JlaboparopHuas pabota «CpaBHEeHUE
POILIECCOB OPOXKEHUS M JIIXAHUS

31 AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPreTHYecKOro ooMeHa
DHeprusi MeMOpaHHOTO TpaJrueHTa

32 npoToHoB. Cunte3 AT®: pabota
poTOHHON AT®-cuHTa3bI

33 Peakium MaTpuIHOTO CHHTE3a

34 Tpanckpunuus — matpuussiii cuaTe3 PHK

35 TpaHcsIHs U €€ dTarbl

36 KoaupoBanue amuHokucnot. Pois
puboCcoM B OMOCHHTE3€E OeliKa

37 Opranuzanys reHoMa y IpoKapuoT u

JYKapuOT




MOJ'IGKyanHBIe MCXaHU3MbI SKCIIPECCCHUHA

38
TCHOB Y DYKapHOT
Bupycel — BHEK1€TOUHBIE (OPMBI )KU3HU U

39 obsuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «Co31aHue MOJIENIN BUPYCay

40 Bupychsie 3a0601eBaHus yelloBeKa,
KHBOTHBIX, PACTCHUH

41 HanotexHosiorny B 6MOJI0TMH U MEJUITHE

42 JKu3HEeHHBIN UK KIETKH

43 Matpuunsiii cuates JJHK
Xpomocomsl. JlTaboparoprast paboTa

44 «/3yueHnue XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOnpenapaTaxy

45 JleneHue KJIETKM — MHTO3
Tumns! kietok. KaproknHes ¥ IUTOKUHES.

16 JlabopaTtopHnast pabora «Habmronenue 05
MHTO32a B KJIETKaX KOHYMKA KOpEeIIKa JTyKa '
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuust KU3HEHHOTO IMKJIA KIIETOK

48 OpranusMm Kak €IMHOE LIEJI0e

49 Txanu pacrenuii. Jlaboparopnas pabota 05
«/3ydyeHne TkaHel pacTEeHUIN '
TxaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 0.5
KHUBOTHBIX)»
Opransbl. Cucremsl opranoB. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tesna oOpraHu3MoB

53 JIBI>KEHNE OpraHu3MOB




54

Iluranue opranu3smMoB

ITuTanue MO3BOHOYHBIX JKMBOTHBIX.

55
[IumeBapuTespHas CUCTEMA YETOBEKa
56 JlpIxanue opraHnu3mMoB
57 JpIxanue mo3BOHOYHBIX )KUBOTHBIX U
9eJ0BeKa
58 TpaHcnopT BemecTB y OpraHu3MoB
59 KpoBeHOCHas cucreMa I03BOHOYHBIX
KMBOTHBIX M YeJIOBEKa
60 Brigenenue y opranu3smMoB
61 3ammrTa y OpraHu3MoB
62 MmMmyHHasI cucTeMa 4eoBeKa
63 Pa3npakumocTs 1 perymsus y
OpPTraHU3MOB
64 ['ymMopanbHast perysius ¥ YHIOKpUHHAS
crcTeMa JKUBOTHBIX M YeJlIOBeKa
65 DopMBI pa3MHOXKEHHS OPTaHU3MOB
66 [TonoBoe pa3sMHOKEHNE
67 Meiio3
["amerorenes. OO6pa3oBaHuE U pa3BUTHE
68 MOJIOBBIX KJIeToK. JlabopaTopHas pabora 05
«M3y4eHne cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOIIperaparax»
69 WNunuBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3
70 3akJiaJika OpraHoB M TKaHEH U3
3apOJIBIIIEBHIX JIUCTKOB
Poct u pazBuTue JKUBOTHBIX.
71 JlaGopaTtopHas pabota «BrisiBieHne 0.5

IMPU3HAKOB CXOACTBA 3ap0,[[I>HJ_IeI71




ITO3BOHOYHBIX XMBOTHBIX)

Pa3zMHOXeHME U pa3BUTHE PACTECHUI.

72 JlaGoparophas pabota «CTpoeHHEe OpraHOB 1 0.5
Pa3sMHOKEHUs BBICHIMX pACTEHUI»

73 Hcropus CTaHOBJIEHUS U Pa3BUTHS 1
TeHETUKU KaK HaAyKH
OCHOBHBIE TIOHSATHS U CUMBOJIBI T€HETHUKH.

74 JlaGopaTtopHnas padota «po3zodria kak 1 0.5
00BEKT FreHETUYECKUX MCCIIEIOBAHUI
3aKOHOMEPHOCTH HACJICAOBAHUS
npU3HaKoB. MoHOrHOpuaAHOE

75 ckpemuBanue. [IpakTuueckas padbota 1 0.5
"H3yuenue pe3yabTaToB MOHOIHOPUHOTO
CKpeLIMBaHus y qpo30Quin"

76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEeLMBaHUs

27 Ananusupytoiiee ckpenuBanue. Hermosnnoe 1
JIOMUHUPOBAHHE
JurnbpuaHoe cKpemuBaHue.

78 [TpakTnyeckas pabdora «3yueHnue 1 05
PE3yIBTaTOB TUTHOPUIHOTO CKPEIINBAHUS '
y IpO30(HIIBDY

79 [{uTonorunyeckre OCHOBBI AUTHOPHUIHOTO 1
CKPEIMBAHHS

80 CreruieHHOe HacJeIOBaHHe PU3HAKOB 1

81 XpOMOCOMHasl TEOPUS HACJIECTBEHHOCTH 1

82 ['eneTnKka mosna 1

83 I'enotun kak 1ejI0CTHAs CUCTEMA 1

84 I'eneT4ECKUI KOHTPOJIb PA3BUTHS 1
pacTeHMi, )KUBOTHBIX U YEJIOBEKA

85 WN3MeHUYnBOCTH MTPU3HAKOB. Bribl 1




N3MCHYNBOCTH

86

MonudukaonHas 3MEHYHBOCTh

87

BapuauuvoHHbIN psia U BapUallMOHHAs
kpuBas. JJaboparopHas pabota
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIM(PUKAITIOHHOM U3MEHYUBOCTH.
[TocTpoeHre BaprualMOHHOIO psAIa U
BApUAIMOHHON KPUBOII»

0.5

88

I'enotunuueckas NBMEHUYHUBOCTb.
KoMOnHaTnBHAS NU3MEHUHBOCTD

89

MyTanmuoHHas U3MEHYUBOCTbD.
[TpakTrueckas pabota «MyTtauuu y
Tpo30(huiIbl (Ha TOTOBBIX
MHKpOIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAIlMOHHOI'O ITpoIecca.
ONHUreHeTHKA M SIIUTCHOMUKA

91

['eneruka yenoseka. [IpakTuueckas padota
«CocTaBieHue U aHaJIN3 POJOCIOBHON

0.5

92

MeTtobl MEAUIIMHCKON T€HETUKH

93

3HaueHne MeIUIINHCKON M€ HETUKY B
MPEIOTBPALICHUH U JICUEHUH TeHETUYECKIX
3a00JIeBaHNIl YeI0BEKA

94

OcCHOBHBIE TIOHATHUS CEJIEKIIHH.
JlaGopatopHas pabota «3yueHue copToB
KyJbTYPHBIX PACTEHUN U TIOPOJI JOMAIIHUX
YKUBOTHBIX»

0.5

95

MeToab! ceaeKIIMOHHON paboTHl.
JlaGopaTtopHast pabota «/3yueHne MeTo10B
CEJIEKIIMM PAaCTEHMI»

0.5

96

JlocThxeHus ceneKkuny pacTeHu 1
*HUBOTHBIX. [IpakTHueckas pabota




«ITpuBHBKa pacTeHU

CoxpaHeHHe, HN3YUYCHUEC U UCIIOJIb30BaHUEC

97 1
TeHETHYECKUX PECYPCOB
BroTtexHonorus kak HayKa v OTpacib

98 npou3BojcTBa. [IpakTnyeckas padbora 1 0.5
«/3yuenne 00bEKTOB OMOTEXHOJIOTHUI)

99 OcHOBHBIC HAMPaBICHUS CHHTETUYCCKOM 1
OHOJIOTUI

100 XpoMOCOMHAsI M TeHHASI WH)KEHEPHUs

101 MenuuuHckue OMOTEXHOIOTUH
PesepsHblii ypok. [loBTOpenue,

102 . 1
0000111eHNEe, CUCTEMATH3AIHS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




YYEBHO-METO/INMYECKOE OBECIIEYUEHHUE OBPA30BATEJIBHOT'O
MNPOLECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

* buonorus, 10 xracc/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue; moj
penakuueit [laceunuka B.B., Akiinonepnoe odmectBo «M3narenscTBo «IIpocBemnieHuey

* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakuueit [Taceunuka B.B., Aknimoneprnoe odmectBo «M3narenscTBo «IIpocsemnieHuey

* buonorus. buonornyeckue cucreMs! u mpoueccsel, 10 knace/ Tepemo A.B., Ilerpocoa
P.A., O6mectBo ¢ orpannueHHOM 0TBeTCTBEHHOCTHI0 « MOl MHEMO3NHA»

* buonorus. buonornyeckue cucrems! u npoueccel, 11 kmace/ Tepemos A.B., [letpocoBa
P.A., O6mectBo ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 « MOl MHEMO3MHA»



