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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» CcoCTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€, ColIepKaHus, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoii ®denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAYUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OIpe/eIeHbl OCHOBHbBIE (DYHKIIMH MMPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeleiieHue I0 pasleinaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOrO Marepuaya ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe yYHUTBHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3ysibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYarOIIMXCA 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUHM OHOJoruu, Ojarojapsi 4yemy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyXKalolled NPUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3ydeHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUH O
CTPOCHUH JKUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCETHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpOQUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTHYECKHU
1EeJIecCO00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOM JESTENBHOCTU YEJIOBEKAa HAa COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH



y4ueOHOro mpenMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus
YCIIOBUH VISl PEIICHUsI OJJHOM U3 aKTyaJbHBIX 3aJau IKOJIHHOTO OHOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o0miero oOpa3oBaHUS 3aHUMAEeT Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCJIOBMSI  JUIA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI,  (OPMHUPOBAHUS
(yHKIMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHOro odpasa
KHU3HHU, SKOJOTHYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIECHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaronuxcs. M3ydyenne Ononsoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEJUICKTYAJIbHBIX, KOMMYHHKAITMOHHBIX W HWH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TMpeIHA3HAYCHHH Y4eOHOTO IMpeaMera
«buonorus» cocraBUIM OCHOBY JUIS OTpEACNiCHUs TOAXOAOB K OTOOpYy W
CTPYKTYpUPOBAHHIO €ro COAEpKAaHMS, IPEICTAaBICHHOIO B MPOrpaMMe IO
OHnoNIOTHN.

Ot60op coxepxkanusa ydeOHoOro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3MIMHA KyJIbTypOCOOOpPa3HOTO TOAXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYaloIUecs: TOJKHBI OCBOMTH 3HAHWUA M yMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEICHHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U TPAKTUUYECKoM AesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIy>aT OCHOBOM st POpMHUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypHupoBaHHE cCOACpXaHUS Y4eOHOro Marepuajia B MPOrpaMMe II0
OMONIOTHH OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHUS 3HAHWHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJIETICHBI CIIEAYIOIINE COAepKaTeIbHble TUHUN: «bruonorus kak Hayka. Metoabl
HAy4YHOTrO To3HaHUs», «KieTka kak Ouonorumyeckas cuctemayn, «OpraHusm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydyeHus yueoHoro npeamera «buosnorus» na 6azoBom
YPOBHE 00€CIEUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE PEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COILEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl O3HAHUS KUBOUW NPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONIMCAHMUE,
u3MepeHue, kinaccuukanus, MOJETUpPOBaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
H3yUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucteMbl U MX OPraHU3ALMSL.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoHcTpanum:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKU KU3HW», « YPOBHU OpraHU3aAIUU
KUBOU MIPUPOIBD.

Oo6opynoBanue: moaenb MoJiekyisl JJHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE 3JJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMK BOABI U MHUHEPaAIbHBIX BellecTB B kieTke. llommepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE AMUHOKHUCJIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETKOB.

depmeHTsl — Owonormyeckue Karanm3aTtopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuyHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaIUu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOIOK03a, pubo3a u  JAe30kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Toymcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJuI0I03a). buonornyeckue GyHKIIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIMIUIOB KaK UCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorel: JHK w PHK. Hykmeotmaer — MOHOMEpBI
HyKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u pynkiuu PHK.
Bunasr PHK. AT®: ctpoenne u GyHKIUH.

[{utonorus — Hayka o KieTke. Kiietounas teopus — NpuMep B3aUMOAECUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3yUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApUOTHYECKON KIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHON, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
¢bynkuuu. [na3zmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTonnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWABl KJIETKHM: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TuiacTua. Bunbr mmactun. HememOpannbie
OpraHOWJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMKU OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynaropusiid 1eHTp KieTku. CTpoeHue sajpa: siaepHas o0o0JouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM PUPOIEN.



Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJBIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIb OelKay,
«Ctpoenne ¢pepmentay, «Hyknennossie kucnotsl. [JHK», «CTpoeHne MoiaeKybl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKONW KIIETKNY,
«CTpoeHue sapa KIETKn», « YTIIEBOAbD), «JIumuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopHas pabota Ne 1. «l/3yueHue KaTaJIUTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

JlabopatopHass pabota No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALINS (TUIACTUYECKUM OOMEH) U
JUCCUMMWJISALIMS (PHEPreTUUeCKUid OOMEH) — JBE€ CTOPOHBI E€IUHOTO Mpollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTUM B IOHHMMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQPHBINA U reTepoTpodHbiid. Ponb GpepmeHToB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycioBuil cpeapl Ha (D)OTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PAaCTEHUU.

XeMocuHTe3. XEMOCHUHTE3UPYIONIHe OakTepuu. 3HAYeHHE XEMOCHUHTE3a JIsl
YKU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KJeTKe. PacierieHune BelecTB, BBbIICICHUE U
aKKyMYJUPOBAaHHE DHEPrud B KJIETKE. OTambl HSHEPreTUYEecKoro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KucnoponHoe okuciIeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OouocuHTe3e Oenka.



Hexnerounsie popmbl xu3Hu — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ JKHU3HCHHOTO IIMKJIA BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMUIY) — BozOyautens CII/a.
OOpatHass ~ TpaHCKpHUIILMSA, peBepTaza W uHTerpaza.  [Ipodwunakruka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

[Toptpetsl: H. K. Konbnos, . . UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Xiopormitacty, «®Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
oakTepuodaray, «Permukarms JJTHK».

Oo6opynoBanue: monenu-anminkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enka», « CTpoeHue KIEeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM KU3HEHHBIM LUK KIeTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunimonuaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTosioOTMUECKHE OCHOBBI PAa3MHOXKEHUS W WHIUBUIYAJIbHOTO  pPa3BUTHA
OpPraHUu3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOTrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rTuOEIb KJIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroioe U noJjioBoe. Buasl Oecronoro
Pa3sMHOXEHMS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE MJIsI CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchbl, NMpoucxoasiiue Ha CTagusx Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrepMaro30oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIuiog0TBOpPEHUE.
[TapTeHnorenes.



NunuBunyanpHOe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisus, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, Hempsmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOACTBA.

Poct u pasButue pacrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuier u  cxembl: «DoOpMbI pa3sMHOXKEHHSI OpPraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMETOreHe3 y MIICKOMUTAIOIINX U
4yesioBeKka», « OCHOBHBIE CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MJeKonuTarumero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JAHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora Ne 3. «HaOmromenume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxp».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTnku. Ponbs nurtosioruun
1 SMOPHOJIOTHH B CTAHOBJICHHMU TCHETHUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
[UTOTCHETUYECKUH, MOJEKYJISIpHO-TeHETHYeCKHil). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEeMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKoH ¢AuHOooOpa3usi THOPHUIOB TIECPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMSA. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanuzupytolee ckpeumpanue. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
TUTSI OTIPEICIICHNSI TEHOTHIIA OCOOH.



CuennieHHoe  HacineAoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO T€HOB. HapyleHnne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOPHUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka nosia. XpoOMOCOMHOE ONpPEAEICHUE TMoa. AyTOCOMBI U TOJOBBIE
XpoMocOMBL. ['omorametrneie M reTeporaMeTHbie oOpraHusmbl. HacnenoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMoHHbBIN psifi U BapuallMOHHAsi KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HopMa peakinu. CBolicTBa MOAN(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTHMBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYuHbI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PAAOB B HacieAcTBeHHOM n3menunsoctu H. M. Basuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUUECKH. CoBpemeHHOE ONPENIECIICHNE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHuble 3a0o0jcBaHUsS YeIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIPacloiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHeparuBHble MyTanud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JdeMoHCTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuoTuIbl YeloBeKa U KUBOTHBIX», «Buibl



U3MEHUYMBOCTHY», «MoaudukannoHHas W3MEHUYMBOCTH», «HacmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast K3MEHUYHNBOCTHY.

O6opynoBanue: MoAeIU-amINKaun «MOHOTHOPUIHOE CKpEITUBAHUE,
«Henonnoe nomuHupoBaHue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jpozoduna» (HOopMa, MyTaruu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoanUKAIIMOHHON U3MEHUNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MHUKpOIIpernapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUUMU U JOMECTHUKALUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTooOpa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUNW U KUBOTHBIX. OLIEHKa 3KcTepbepa. bIu3KopolcTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHUE YHCTHIX JUHUH.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPHUIMHT.
Otnanénnas rtubpummuzanuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJy4YEHUE TONUILIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHUM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonmoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nxkeHepud. Kinetounsie KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUI.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Okojornueckue W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuubr u cxembl: kKapta «lleHTpbI MPOMCXOXKICHUS W MHOTOOOpa3us
KYJbTYpPHBIX pacTenui», «[lopoabl ToMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,



«[lomumnongus», «OO0bekThl OuoTexHONOTUNY, «KieTouHble KyIbTYypHl H
KJIOHHpOBaHHe», « KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

ObopynoBaHue: MyJISKY TUIOI0B M KOPHETIIOA0B TUKUX (OPM U KYJIBTYpPHBIX
COPTOB pacTeHui, repoapuil « CenbCKOX03511ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOIBl M JOCTHMKEHHS CEJCKIMU PaCTeHHH U
KUBOTHBIX (Ha CEJIEKIIHOHHY IO CTaHIIHIO, TUIEMEHHY IO bepmy,
COPTOHMCIIBITATENbHBIM  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpOyHHBEPCHUTETA WM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOT US.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHH. ODBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBugerenscTBa ABOJONMU. [laneoHTONMOTHYECKHE: TMOCIEA0BATEIBLHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paziuune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTUYHbIE,
PYJIIMMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCEX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI ASBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTD,
O0opb0a 3a CyIIeCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukpoaBosonus. [Tonmynsiuus Kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBrokymme cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTarMoHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiMOHHBIE BOJHBI U Apeiid
reHoB. M3osius 1 Murpanus.

EctecTBennbiii orbop — HampaBasionmii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3yibTaT dBOMIONUU. [Ipumepsr
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu  BupmooOpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpPMBI
BUJI000pa3oBaHusl: reorpauyeckoe, YKOJIOTHYECKOE.



MaxkposBomonust. Dopmbl  3BOTIONMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HeCeUMaIN3UPOBAaHHBIX NMpenakoB. lIporpeccupyromas
crenuanu3anus. AJanTUBHAs paguarus.

JdeMoHCTpanuu:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnunp! u cxemsl: «Pa3BuTHE OPraHMYECKOT0 MUPA Ha 3eMiIey, «3apoIbIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyluecTBOBaHME», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue copToB pacTeHHID»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuum»,  «MyTanonHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamantaumm», «OO0mas aereHepauus,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymiectBoBaHue», «IIpucrnocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpagpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUTIOOB U CeMsIH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJieNIb «OCHOBHBIE HAINpPaBICHUS HBOJIIOLMN», OOBEMHAs MOJEIb
«CTpOoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «DOpMBI COXPAHHOCTH
WMCKOMAEMBIX JKMBOTHBIX M pacTeHui», wonenp ammumkanus «llepexpéct
XpOMOCOM», BJIaXHble mpenaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYHIKWY, MUKpornpenapar «/[pozodpuna» (Hopma, Mytauuu (HOpMbI KPbUIbEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JlonayuHble TpPEACTaBICHUS O 3apOKICHMM XW3HU. HayudHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XHUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [l0siBIIEHNE, pacBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpakeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

OBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue nmpeacraBiieHuil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHesa. (CxoxacrBa u
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPyJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEepTAIbCKHM, YenoBek
pa3yMHbIii. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAaHHMS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

UYenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (PKBaTOpUalbHAsA),  MOHIOJOUJIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YEJOBEYECKUX pac K YCIOBHAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuner n cxembl: «Bo3uukHoBeHnue ConHedHOM cucTeMbl», «Pa3Butue
opraHnyeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIeTKay,
«IIpokapuoTnueckas kinerka», «COBpeMEHHas CHCTEMa OPraHWYECKOIO0 MHUPAY,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPAa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmue moan», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HemoBeuecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTajiblld, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KAMEHHBIX OpYyJIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIIEPHI,



pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMAEMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKIIUSX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPAEBEIUECKUI My3€eil).

Tema 3. Opranusmsl M OKpYy Kaoias cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue Qakroprl. Krnaccudukanuss skxonorndeckux (HakToOpoB:
abuoTHueckue, OHOTHYECKHME U aHTpONoreHHnle. JlelcTBUE HKOJIOTMUYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajiu3M, KOMMEHCAJIM3M (KBAapTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKHX B3aUMOJICHCTBHHN JUIS CYIIICCTBOBAHUS
OpPraHM3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Tnonysanuu. OCHOBHbIE [OKa3aTelu
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «IIpupoansie 30ub1 3emum», «Cpenbl oOUTaHUS
opranuzmoBy», «®Potonepuonuzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJSUUU UHDY30pUU-Ty Penbkny, «IlumieBbie memnm.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
pacTeHu.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miectBo opranu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
OHOLIEHO3E.

Dkonoruueckne cuctembl (dkocuctreMsbl). [loHsaTne 00 »skocuctemMe W
ouoreonieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTHI, penyleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckue (muIIeBbie) YPOBHM OKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIHUS. DKOJIOTHMUECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHs, pa3BuTue. CyKieccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOWHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPOINIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCUCTEMBIL.  YPOOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anpHONW 3KocucTeMbl. /luHamuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 GMOTCOXUMHUYECKHE IUKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTPONOreHHbIE H3MEHEHUs B Onocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pEecypcaMH M HX HCIHOJb30BaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumpr u cxembl: «[lumeBsie 1enu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu mmTanmsy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOTO  Jieca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HEHMsI BO3JyXa W TPYHTOBBIX BOa», «[louBa — BakHe#IIast cocTaBistomas
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
panvoaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OOmas cTpykrypa Ouocheps,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsy,
«KpyroBopoT yriepozaa B Ouocdepe», «KpyroBopot azoTa B IpuUpOaC».
ObopynoBanue: Mojenb-anmnKanus « Tunuuneie OHOIEHO3B», TepOapuit
«PacturenbHble coobuiecTBa», Komiekuuu «buonenos», «Bpeaurenu BaxkHenmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TepOapuM U KOJUIEKIMM pAcTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU! U )KMBOTHBIX.
[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [IPOTPAMMBI 110
BUOJIOTMN HA  BA30OBOM  YPOBHE CPEAHEI'O  OBHIEI'O
OBPA30BAHUA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3ysbTaram
OCBOCHUSA OOyYaloOIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy»
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
rpaXJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUI0, HalWyuMe MOTHUBAllMM K  OOy4eHUI0  OuOJOoruu,
[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KIIFOUEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN Pa3BUTHSA OHOJOTHUECKOTO
3HAHUsS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTIOBBIMH  YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYKME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS MpeaMeTa «bHOJIOTHs» AOCTUTatOTCA B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEW TMIO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapILIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPpAAULKUAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYXKarUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyudeOHOoro mpenamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOJICTBOBAThCS



chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX YOEKIEHHI, COOTBETCTBYIOLIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaIaHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpaB U 0OS3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH IIPU CO3JAHUU
y4EOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEACNATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOTO BBIIIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXUTEIbHOTO
OTHOIIIGHHS K MHEHHUIO OIMOHEHTOB TMpU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU HUJIECHTUYHOCTH,
MaTpUOTU3MA, YBAKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IMEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACICIUIO U MaMITHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTWH, TIOHMMAaHHWS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HAHUE IyXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIIEHUs,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOrO BKJIaJa B IOCTPOCHUE YCTOMYUBOrO OyAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3/IJaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHATUS 1IEHHOCTEH CEMEMHOW J>KHU3HU B COOTBETCTBHH C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOILICHHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢uszn4yeckoro Bocnutanusi, GOpMHUPOBAHHUSA KYJIbTYPbI 310POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro obpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyeckKas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE UEHHOCTH TNPAaBWI HHJIMBHAYAIbHOTO M  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MAacTePCTBa, TPY10II00HE;

TOTOBHOCTh K AKTHUBHOM JI€ATEIbHOCTH TEXHOJIOTMYECKOM M COLHUAIbHOM
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKYyIO IESITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cepaMm NpodhecCUOHANIbHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOUHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKOW KYyJNbTYphl: TMPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUM Jid
OKpY Xalolllel Cpe/ibl;



OCO3HaHHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJIeM U MyTell ux
pElLIeHHS;

CIIOCOOHOCTh HMCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OHOJIOTHUU
3HAHMST W YMEHUS TMPU PEIICHUH MpoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZCHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHJIOB,
aKOCcUCTEM, brochepsr);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALUIUX Bpel  OKpYKaroIIeH
NPUPOIAHON cpefie, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U NPEIOTBPAIATh UX;

HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOTO0 MBIIUICHHUS, IKOJIOTMYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, YMEHUs
PYKOBOJCTBOBATbCSI MU B INO3HABATEJIbHON, KOMMYHMKAaTUBHOW M COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIBHOCTH YKOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOIO HA JMAJIOre
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJbTYpbl Kak CpeicTBa
B3aMMOJICUCTBUS MEXY JIOAbMHU U TIO3HAHUS MUPA;

NOHMMaHuE creuupuky OHOJNOrMM Kak HayKH, OCO3HaHHUs €€ pojau B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEUECTBA, NOMCKA MyTe BBIXOJAa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTMYECKUX 3HAHUM B LEJAX
NOBBIICHUS OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydYarommxcs, GOpMHPYEMOM
pU U3y4eHUH OUOJIOTHY;

NOHUMAHUE CYUIHOCTH METOJIOB MO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YyaeMble 3HAHUS [UJIs aHalu3a |



OOBSICHEHHSI SIBICHUN OKPYXAIOIIET0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aKIIOUYECHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUA IS
pelIeHus Ipo0JIeM B PeaIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JEATEIBHOCTH, TOTOBHOCTH OCYULIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AESTEIbHOCTh NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEpPBIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMMU.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHUS y4eOHOro mnpenMera «buomorusy»
BKJIIOYAIOT: 3HAYMMbIe I (OPMHUPOBAHHMS MHUPOBO33PCHHS OO0yYarOIIUXCs
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIeHAyYHbIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa H CHEIU(PUKYy METOJ0B ITO3HAHMS,
UCIIOJB3YEMbBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4HbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
HCCIIeIOBaHUE,  HAOJIOJICHWE,  H3MEpPEHHE, OKCICPHUMEHT UM JIPYTHX),
yYHUBEpCAJIbHbIC y4eOHBIC JchCTBHS (ITO3HABaTElIbHBIC, KOMMYHHUKATHBHBIC,

PETyJISITUBHBIE), o0ecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYaloluXxcs, CIOCOOHOCTh
oOyuaromuxcs UCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W  yHUBEPCAIbHBbIC Yy4ueOHbIC JCHCTBHS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yJibTaThl OCBOCHHS MPOTPaMMbl CpPEIHEr0 OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMH
NefCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

HCIMOJIb30BaTh IIPM OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUH, 0OO0OIICHNUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIWBAaTh
CBSI3U C IPYTUMHU MOHITHUSIMM ),

OTpENeNATh LEeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJbTAThI ACSATEILHOCTU C TOCTABICHHBIMU 1EJISIMU;



WCITOJIb30BATh OMOJIOTUYECKUE TTOHSATHUS TSl OOBsICHEHUST (PAKTOB M SBJICHUMN
YKABOW MPUPOJIBI;

CTPOUTH JIOTHYECKHE pPACCYXKICHUS (MHIYyKTUBHBIC, IEAYKTHUBHBEIC, IIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W MPOTHBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICILHEIC CpencTBa TUIST MIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKke  MPOTUBOPEYUH  pa3sHOTO  poOjJa, BBISBICHHBIX B  Pa3IUYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ YU4E€TOM aHajIu3a UMEIOITUXCS
MaTepHATbHBIX M HEMATEPHUATbLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICICTBUM JEATEILHOCTH,

KOOPJAMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBHUAX  PEaJIbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbIE HCCIEA0BATEIbCKHE IeliCTBHS:

BJIaJIeTh HAaBBIKAMHU YUCOHO-HCCIIEI0BATEIHCKON M IIPOCKTHOM JICSITEIHBHOCTH,
HaBbIKAMHU  pa3pemieHus TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS IPAKTUICCKUX 3a7a4, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJB30BaTh PAa3JIMYHBIC BHJIBI JICITCIHPHOCTH I10 TOJYYCHHUIO HOBOIO
3HAHUS, €r0 HHTEPNPETANH, INPEeoOpPa30BaHUI0 W NPUMEHCHHIO B YUYCOHBIX
CUTyaIUsX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX U COITMATIBHBIX MPOSKTOB,;

dbopMHpPOBATHh HAYYHBI TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU IMOHATUSIMU U METOJAMHU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JESATEIIbBHOCTH M )KU3HCHHBIX CUTYaIUsX;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pelIeHUs, HaXOAUTh apTyMEHTHI JJI JIOKa3aTeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMeTPhbl K KPUTEPUN PEIICHHSI;

aHAIM3UPOBATh TIOJNYYCHHBICE B XOJE PEIICHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh MX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH 1IEJICHATIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh TIEPEHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 00JaCcTH
KU3HEACATSIbHOCTH,



yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpPEararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTe y4eOHOTOo
nocoOusi, HAYYHO-TIOMYJISIPHOW  JUTeparype, OHOJOTMYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMALIMIO Pa3IMYHbIX BUJOB U (POPM IpEICTaBICHUS, KPUTUUECKH OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyJIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOMABI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIUK, HEOOXOAUMOM JJIsi BBIOJHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTH, COBEPUIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpPMy  NIpEICTaBIICHUA
ononornyeckor uHpopmau (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMOJOrMYecKoM HMHPOpMaLMEH: MPUMEHATh XUMHYECKHEe, (Qu3nyeckue u
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  paclO3HAaBaHWA U 3allUThl  HUH(pOpMalMH,
MH(OPMATMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgyaeHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUU MO CYIIECTBY OOCykaaemMoi TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpejiaraeMoun
3aJlayd, YYUTHIBATh UHTEPEChl U COrJIACOBAHHOCTh MO3UILIMNA APYTHMX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppPEKTHOMH hopme popMyarpoBaTh CBOU BO3PAKEHUS;



pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIAUBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHS MPHU PEIICHUN YIeOHOH 3a1a9M;

BBEIOMPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHM C yd4&TOM OOIINX
MHTEPECOB M BO3MOKHOCTEH Ka)KI0r0 YjieHa KOJUIEKTHBA,;

OpUHUMATh IeJId  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUSL MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KayeCTBO CBOETO BKJIAJla M KaXKIOTO y4YaCTHHKA KOMAaHIbl B
001Ut pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopranu3anusi:

UCTIONB30BaTh OMOJOTHYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM H WX
pEIIeHHs B )KU3HEHHBIX U yY€OHBIX CUTYAITUsX;

BBHIOMpATh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIICHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPYKAIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO JESATEIbHOCTD, BBISBISTH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh TUIAH pEIIEHUS TpoOJeMbl C  Y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacIIMpATh paMKH YYEOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTESHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pelleHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAHWINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIILHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJIAJETh HABBIKAMHM  IIO3HABATEIBHON  peQueKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HMX pE3yJbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PUCKHM M CBOEBPEMEHHO MPUHUMATh PELIEHUS IO HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE Ceds M IPYTrUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IpPU AHAIU3E pPE3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYrUX HA OIIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO 1o Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PAa3jIMYHbIX YUEOHBIX CHUTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yJIbTaThl MPEJICTaBICHbI 10 TOaM 00yUYeHHUS.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAyYHOT'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
KU3Hb, KJETKa, OpraHu3M, MeTabosu3M (OOMEH BEIECTB M TMpEeBpallcHUE
HHEPrumn), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHAasg JOrMa MOJIEKYJIApHON Ouosiornu), 3akoHbel (I



Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (0 LeHTpax MHOTooOpasus u
MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMMCAHUE MUBBIX CUCTEM, IIPOIIECCOB U SIBICHHI, OPraHU3aLMs U MPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOJIYYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTUH, TEOPUNA U 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIJENATh CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK IMPOKAPHUOT U
JYKapuoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTMYecKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIAUBHUIYAJIbHOIO PpPAa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH TMOJIYUYCHHbIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTMYECKHUX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1LeNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOIIUX JIIO/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPY KaIoLIei
OPUPOAHON cpee, MOHUMaHUE HEOOXOJIMMOCTH HCHOJb30BAHUS JTOCTUKEHUIN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOJIONIOIb30BAHUS;

YMEHHE pellaTh »BJEMEHTapHblE TE€HETUYECKUE 3alaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjelI0BaHUE, COCTaBISATh CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBaHUS JUIsl NpeICcKa3aHus Haclel0OBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOMIOIATH
npaBuiia npu paboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHHME KPUTHYECKU OIEHWBAaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMAILIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX WCCIEAOBaHWN B OHOJIOTHH,
MeUITMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOUICHMUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydeOHOTrO Tmipeameta «buonorus» 6 11
Kjlacce JOJDKHBI OTPaXKaTh:



c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKAHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOIYJIALNSA, TeHO(DOH, SBOMIONMS, ABIKYIIHNE CUIBI ((DaKTOPBHI) IBOJIOLNH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, PEAYyLUEHTbl, LENu MUTaHus,
HKOJIOTHYECKask Mpamua, OMoreoleHos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHE TEeOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. boapa, uepenoBaHus riaBHBIX HaIpaBiICHUN U
nyteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI HX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJOTUH: HAOIIOIEHUE U
OTNKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M IMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIECIyEeMbIMH BEIIMYMHAMHU, OOBSICHEHHE IMOJYUYEHHBIX
pe3yIbTaTOB, WCIOJIB30BAHHBIX HAyUYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHUC
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUECKHX (DAaKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHSATH MOJYYCHHBIC 3HAHMS IS OOBSCHEHUS OMOJOTHYCCKUX
IIPOLIECCOB U SIBJICHUU, IJIS NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus O0e30IMacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOTO MOBEJACHUS B OKPY KaroUIei
NPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH WCIOJIB30BAHUS TOCTHIKEHUHN
COBPEMEHHOW OMOJIOTHH JIJISl palliOHAIEHOTO MPUPOOIOIb30BAHNUS;

yMEHHUE peliaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHHE BBIMOIHITH JIA0OPATOPHBIE M MPAKTHUECKHUE padOThl, COOMIOAATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;



YMCHHE KPUTHYECKH OICHUBATH W HWHTEPIPETHPOBATH HHEPOPMAIIHIO
OMOJIOTUYECKOTO  COJEpKAaHWsS, BKIIOYAIONIYI0 IICEBIOHAyYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpPeJICTBa MAacCOBOW MH(GOPMAIIUHU, HAYIHO-TIOMYJISPHBIC
MaTepualibl),  pacCMaTpvBaTh  MIOOAJIBHBIC  JKOJIOTMYCCKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMCHHE CO3/1aBaTh COOCTBEHHBIC ITMCBMCHHBIE M YCTHBIC COOOIICHWS,
00001mass 6MOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO

HCII0JIb30BaTh IIOHATUNHBIN arriapar OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacoB JJIeKTPOHHBIE
Ne HanmenoBanme
(ungposbie)
n/  pasjiesioB M TeM Becer  KoHTpoubH IpakTHyeck
oOpa3oBaTejibHbIE
I NMporpaMMabl 0 ble padoThI ue padoTbl
pecypcsbl
bu6mmoreka [JOK
buomnorns kak
2 0.5 https://m.edsoo.ru/7f41c2
HayKa
92
bu6mmoreka [JOK
KuBrle cucTeMbl 1
1 https://m.edso00.ru/7f41c2
WX OpraHu3aIus
92
XuMUdecKui bu6mmoreka [JOK
COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c2
KJIETKH 92
bu6mmoreka [IOK
KusnenesreabHOC
6 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
Pazmuoxxenue u
HH MBIy aTbHOG bu6mmorexa [IOK
5 1 https://m.edsoo.ru/7f41c2
pa3BHTHE 92
OpPTaHHU3MOB —
HacnencrBeHHoct bu6mmorexa [IOK
b U U3MEHYHBOCTh 8 15 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
Cenexnums bu6mmorexa [IOK
OpPTraHU3MOB. 3 https://m.edsoo.ru/7f41c2
OCHOBBI 92



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OUOTEXHOIOT MU

bu6mmoreka [IOK

PesepBHOe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO YACOB 34 0 4
I10 ITPOI'PAMME
11 KJIACC
N HanmenoBann KoauvecTBo 4acoB DJIeKTPOHHbIE
" e pa3aelioB H (uudposbie)
n/ Bcer Koutpoabnbl = IIpakTHyecku
TemM o0pa3oBaTtejibHbIE
n 0 e padoThblI e padoThlI
NMPOrpaMmblI pecypcsl
bubnunoreka LIOK
DBOJIOIMOHHAA
9 1 https://m.edsoo.ru/7f41cc7
ouostorus 4
BoznukHOBEHU
bubnunoreka LIOK
€ ¥ pa3BUTHE
9 0.5 https://m.edsoo.ru/7f41cc7
JKU3HU HaA 4
3emute B
Opranusmsl 1 bubmmnoreka HOK
OKpy Karomiast 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
CooOmecTBa u bubmuorexa [JOK
3KOJIOTUYECKHE 9 https://m.edsoo.ru/7f4lcc7
CUCTEMBI 4
PesepBHOE bubmmoteka IIOK
P 2 https://m.edsoo.ru/7f4lcc7
BpeMs
4
OBIIEE
KOJIMYECTBO
YACOB I1O 34 0 25

[TPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHHUE

10 A KJIACC
KoaunvecTBo yacoB
Nen/m  Tema ypoka
Bcero Jara
usyyenus 10 A

1 buonorus B cucreme Hayk 1 06.09
Meto1bl TO3HAHUA JKUBON TPUPOJIBI.

5 [TpakTrueckas padota Ne 1 1 13.09
«/cnonb3oBaHNE pa3TUUYHBIX METOJIOB MpHU '
U3Y4YEHUU OMOJIOTHYECKUX O0BEKTOBY

3 Bronorudeckne cuCTEMBI, IPOIECCHI U KX 1 20.09
U3yYCHHC

4 XUMHYECKHNH cOCcTaB KIIeTKU. Boma n 1 9709
MUHEPATBHBIC COJTU

5 benku. CoctaB u ctpoeHue 0ei1KoB 1 04.10
DepMeHTHI — OHOJIOTUYECKHE
karanuzaTtopsl. JJabopaTtopnas padora Ne 1

6 «3yueHue KaTaIuTUYECKON aKTUBHOCTH 1 11.10
dbepMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTaJiasbl)»
VYraeBospl. JInnuas 18.10
Hyxneunnosbie kucinorsl. ATO 25.10

9 Hcropust u MeTOBI U3YUICHUS KIICTKH. 1 08.11
Knerounas Teopus

10 KineTtka xak negocTHas KABasg CHCTEMA 1 15.11
CtpoeHue dyKapuOTHYECKOM KIETKH.
JlaboparopHas pabota Ne 2 «3yueHue

11 CTPOEHMS KJIETOK PaCTEHUH, )KUBOTHBIX, 1 22.11
rpuOOB 1 OaKTEPHid MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpENapaTax u UX OMHCAHUE»

12 OOMeH BelecTB WM MeTaboIu3M 29.11

13 ®dorocuHTe3. XeMOCHUHTE3 06.12

14 DHepreTudeckuii oOMeH 13.12
JKM3HEHHBIN TUKI KIETKH. JeTleHrne KIeTKu.
Muros. JlabopaTopHas padota Ne 3

15 «HaOmronenre MUTO3a B KJIETKaX KOHUYUKA 1 20.12
KOpEITKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»

16 buocunres 6enka. Peaknys MatpuaHOTO 1 97 12

CHHTE3a




17 Tpancnsus — OnocuHTe3 Oenka 1 17.01
18 Hexknerounsie GOpMBbI )KU3HU — BUPYCHI 1 24.01
19 ®opMbl pa3MHOKEHUSI OPTaHU3MOB 1 31.01
20 Meiio3 1 07.02
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
21 OmnonorBopenue. Jlaboparopnast pabora No 1 14.02
4 «M3y4yeHue cTpoeHus MOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»
22 NHnuBuayansHOE pa3BUTHE OPraHU3MOB 1 21.02
93 ['eHeTnka — HayKa O HACJIEJICTBEHHOCTH U 1 98.02
U3MEHYUBOCTH
24 3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB. 1 07.03
MonorudpuaHoe cKperuBaHue
o5 JuruOpuHoe ckpenuBaHue. 3aKOH 1 14.03
HE3aBHCHUMOTO HACIICOBAHUS TPU3HAKOB
CuernieHHOE HaclleJJOBaHUE MTPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yuenue
26 pPe3yIBTaTOB MOHOTHOPHIHOTO H 1 21.03
JTUTHOPHTHOTO CKPEIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MUKPOTIpEIapaTax»
97 ['eneruka nona. HacnegoBanue mpu3HaKkos, 1 04.04
CIETUICHHBIX C MTOJIOM
H3menunBocTs. HenacneacteenHas
n3MeHYUBOCTh. JIabopaTopHas pabota Ne 6.
28 Nzydenne moaudukamoHHOM| 1 11.04
W3MEHUYUBOCTH, TOCTPOCHHE BapHAIIMOHHOTO
psiza U BapualluOHHOW KpPHUBOWD)
Hacnencrsennas n3MeHYHBOCTE.
29 Ha6opafopHaﬂ pabota Ne 7. «AHanu3 1 18.04
MyTalui y Ipo30(UIIbl Ha TOTOBBIX
MUKpOTIpenaparax»
30 ['eHeTHKa YemoBeka 1 25.04
PesepBHeIil ypok. O6o0IIeHNE TTO TeMe
31 «HacnencrBeHHOCTh U N3MEHUYNBOCTH 1 16.05
OpPTaHU3MOBY
32 Cenexnuus Kak HayKa U IPOLECC 1 16.05
33 MeToibl U JOCTUKEHHUS CENEKIIMU PACTEHUI 1 93.05
1 )KHBOTHBIX
34 buortexHonorus kak oTpacib NPOU3BOJICTBA 1 23.05
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0







11 KITACC

KonunuyectBo
Ne Hara
n/n Temaypoxa acon U3y4YeHUs
Bcero 11A
DBOIIOLINS M METOJIBI €€ N3YUEeHUS 1 03.09
Hcropust pa3BUTHS NPEACTaBICHUI 00 ABOTIOIUN 10.09
MukposBotonus 1 17.09
[Tomymsius Kak syieMeHTapHas eAUHHIIA BUIA U
4 sBostonnu. JlabopatopHas pabora Ne 1 «CpaBHeHuHe 1 24.09
BUJIOB TI0 MOP(OJOTHUECKOMY KPUTEPHUIO»
JIBuKkyuie cuisl (31ieMeHTapHbIe (PaKTOPHI) IBOJIIOLUN 01.10
EcrecTBenHsblIi 0TOOp 1 €ro GopMbl 1 08.10
Pe3ynbTaThl 3BOMIOLNHU: TIPUCIIOCOOIEHHOCTD
7 OpraHu3MOB U BHJI000pa3oBanue. JlabopaTopHas 1 1510
pabota Ne 2 «Onucanue npucnoco0IeHHOCTH
OpranusMa u €€ OTHOCUTEIBHOTO XapaKTepa»
Hanpapnenust u myTu MaKpO3BOIIOIHH 1 22.10
Heob6patumocTts 3BOMIOIMH 1 05.11
10 Hcropust )xu3HN HA 3emile U METO/bI €€ N3yUeHUs 1 12.11
11 ['unore3b! MpoucX0XIeHUS )KU3HU Ha 3emie 1 19.11
12 Pa3BuTHe )xn3HM Ha 3eMIIe 110 3paM U IepruoiaM 1 26.11.
OCHOBHBIE 3TaIlbl HBOJIOLUH PACTUTEILHOTO U
13 XKHUBOTHOTO Mupa. [IpakTHueckas padora Ngvl 1 03.12
«M3y4yeHne ucKomaeMbIX OCTaTKOB pacTeHU 1
JKUBOTHBIX B KOJUTEKITHSIX)
14 CoBpemeHHas cucTteMa OpraHn4eckoro Mupa 1 10.12
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) 1 17.12
16 JBmkymiue cuibl ((hakTophl) aHTPOIIOTEHE3a 1 24.12
17 OCHOBHBIE CTaAWUH DBOJIIOIUH YEIOBEKA 1 14.01
18 YenoBeueckue packl U MPUPOIHBIE aAaNTAllUN 1 21,01
YeJoBeKa
19 PesepBHelil ypok. O6o0IIeHHE TTO TeMe 1 28.01
«Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIIe»
20 DKOJIOTHs KaK HayKa 1 04.02
21 Cpenbl 00uTaHMS U 3KOJIOTHYeCKHe (haKTOPBI 1 11.02
Aobuotnyeckue daxtopsl. Jlaboparopras padota Ne 3.
22 «Mopdomoruveckre 0COOEHHOCTH PACTEHUH U3 1 18.02

pa3HbIX MecT obutanus». Jlabopatopnas padora Ne 4.




«BnmsgHue cBeTa Ha POCT 1 pa3BUTHC YCPCHKOB

KoJIeyca»
23 buotnueckue gakTops 1 25.02
DKOJIOTUYECKHE XaPaKTCPUCTUKH TOITYJISIUH.
24 [Tpaktuueckas padota Ne 2 «Iloacuér mmoTHOCTH 1 04.03
TOITYJISIIIUI Pa3HBIX BUJOB PACTCHHI
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 11.03
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 18.03
97 OCHOBHBIE TIOKA3aTeIH YKOCHUCTEMBI. DKOJIOTHUECKUE 1 01.04
nupamuasl. CBolcTBa skocucteM. CyKueccus
28 [IpupoaHBIE 3KOCUCTEMBI 1 08.04
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI 1 15.04
30 bruocdepa — rimobdanpHas 3KocucTeMa 3eMITH 1 22.04
31 3aKOHOMEPHOCTH CYIIeCTBOBaHUA Orochepsl 1 29.04
32 YenoseuecTBO B Onocdepe 3emiaun 1 06.05
33 CocyIecTBOBaHHE MPUPOJIBI M YEITOBEYCCTBA 1 13.05
34 PesepBHrlit ypok. O6001enne Temsl «Coob1ecTsa u 1 20.05
9KOJIOTUYECKHUE CHCTEMbD)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IIVTAHUPOBAHHUE

11 KUIIACC
KonunuyectBo
Ne JlaTa
n/n Tema ypoka q;cos U3YYeHU s
cero 11E
OBOJIIOLUS U METOABI €€ U3yUEHUS 02.09
Hcropust pa3BUTHS NPEACTABICHUI 00 ABOIOIUN 09.09
Mukpo3BOIOLUS 16.09
[Tomymsius Kak sIeMeHTapHas eUHUIA BUIa U
4 sBostonnu. Jlabopatopnas pabora Ne 1 «CpaBHeHuHe 1 23.09
BUJIOB 110 MOP(OJIOTUYECKOMY KPUTEPUIO»
JBKytue cuibl (3IeMeHTapHbIe (PaKTOPHI) SBOIIOIUH 30.09
EcrecTBenHbIl 0TOOD M ero GopMbI 07.10
PesynbTaThl 3BOMIOLNHU: TIPUCTIOCOOIEHHOCTD
7 OpraHu3MoB U BH1000pa3oBanue. JlaboparopHas 1 14.10
paborta Ne 2 «Onrcanue nMpucrocoOIeHHOCTH
Oopranu3Ma 1 €€ OTHOCUTEILHOTO XapaKTepay
8 Hamnpagnenus u myTtu Makpo3BOJIIOLUU 1 21.10
9 HeobOpaTtumocTs 3BOTIOIINMN 1 11.11
10 Ucropus xu3Hu Ha 3emiie U METO/bl €€ U3y4eHus 1 18.11
11 ['unoresb! MpoucxXoKIeHUS )KU3HU Ha 3emiie 1 25.11
12 Pa3Butue xu3Hu Ha 3emIie 1o 3paM U epuoaaM 1 02.12
OcCHOBHBIE 3TaIlbl 3BOJTIOLUU PACTUTEIBLHOTO U
13 AKUBOTHOTO Mupa. [IpakTrueckas padota Ne 1 1 09.12
«/3y4eHne uCKonaeMbIX OCTaTKOB PaCTEHUHN U
KHUBOTHBIX B KOJIICKITHSIX)
14 CoBpemeHHast cucTeMa OpraHuyecKkoro Mupa 1 16.12
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) 1 23.12
16 JBuxyuue cuibl (pakTopbl) aHTpONOreHe3a 1 28.12
17 OcHOBHBIE CTaIUN HBOJIIOLIUN YETIOBEKA 1 13.01
18 YenoBeueckue pachl U NIPUPOIHBIE aalTalluu 1 2001
yelioBeKa
19 PesepBHelil ypok. O6o0IIeHHE TTO TeMe 1 2701
«Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 3eMIIe»
20 DKOJIoTus KaKk HayKa 03.02
21 Cpenpl 0OUTaHUS U HKOJIOrHYecKue (HakTopbl 10.02
29 Abuotnueckue Qaxropsl. Jlaboparopnas padota Ne 3. 1 17.02
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pa3HbIX MecT oouTanus». JlaboparopHas padora Ne 4.

«BnusHue cBeTa Ha POCT 1 pa3BUTHUC YCPCHKOB

KOJIEyCa»
23 BuoTtnueckue akropsr 1 24.02
DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYIISIIIHH.
24 [Tpaktrueckas padota Ne 2 «Iloacuér mmoTHOCTH 1 03.03
MOIMYJISIIUI pa3HbIX BUJOB PACTCHUID
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 10.03
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 17.03
97 OcHOBHBIE TIOKA3aTENIN IKOCUCTEMBI. DKOJIOTUUECKUE 1 07.04
nupamuabl. CBolicTBa 3kocucteM. CyKieccust
28 [Ipupoanslie 3xocucTEMBI 1 14.04
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 21.04
30 bruocdepa — rimodanpHas 3xocucTeMa 3eMITH 1 28.04
31 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHochepbl 1 05.05
32 YenoeyecTBo B Onochepe 3emin 1 12.05
33 CocyiecTBoBaHUE IPUPOJIBI U YEIOBEUECTBA 1 19.05
34 PesepBHeIit ypok. O600mmenne Temsl «Coob1iecTsa u 1 26,05
HKOJIOTHYECKUE CUCTEMBD)
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




HOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpaszoanuu B Poccuiickoit denepamnumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusp» yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm DPIOC COO npoduibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepennpann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMms
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HOpodopueHTanuerdn oOydarouxcsi U CTHUMYJHUPOBAHUEM
WHTEepeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yrinyO0iaEéHHOM
YPOBHE, onpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MTPEAMETHOE COAepKaHue, ero
CTPYKTYpUpPOBAaHME IO pa3fenaM M TeMaMm, paclpeleieHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh H3YUYEHUs Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwarommuxcsi. B nporpamme 1o Ouonoruu
peav30BaH NPHUHIMIT MPEEMCTBEHHOCTH C HM3y4YEHHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpPaBJICHHOCTh HA  TMOCIEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
nmporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOy4YeHUS U B
(GbOopMHpPOBaHUM OCHOBHBIX BHUJOB Y4€OHO-TMIO3HABATEIBHOU  JIESITEIIbHOCTH



OoOydJaronmxcst MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOrO O0Opa3oBaHUS Ha
YpOBHE CpeHEro 001Iero 0opa3oBaHusl.

Y4eOnpiii npeameT «bruonorus» Ha ypoBHE CpeaHero o01mero oOpa3oBaHUS
3aBepiiaeT OuoJIoTMYecKoe O00pa3oBaHWE B IIKOJE MW OpPUEHTHUPOBAH Ha
pacuMpeHre U yriryOJieHHe 3HAaHUW 00ydYaroluXcsi O >KUBOW MPHUPOJIE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKLINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx UM OpraHu3alusx  CPEIHEro
npodeccuoHanbHOro oopa3zoBanua. OCHOBY €ro cojepKaHusl COCTABIIIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX NPH HU3YYEHUH  OOYyYaroIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJMy4YarOT pasBuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OHWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIATHOTO U MMOMCKOBOIO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYCHHBIMH OOYUYAIOUTUMUCS TPU H3YYCHHUH
bu3uKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMy mnpenmery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBIM MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS KUBbBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEeHUsi OMOJIOTUYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, aKTyalU3UPYIOTCS 3HAHMS OOydYaroIMXCcs MO0 OOTaHUKE, 300JI0THUH,
aHaromuu, (Qusnonorun yenoBeka. B 11 kimacce wH3ydarOTCs SBOJIOIMOHHOE
y4eHHUe, OCHOBBI DKOJIOTUHU U yYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH = 00€CIEUUThH  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMNXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCIJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0yJarouMxcs K OHOJIOTUH Hapsay Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepHalia B COJEPKAaHUHU MPOrPAMMBbI



no OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHS
TOM uiIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJIcHHE  OOYYaIOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npoecCUOHANBHON JIeATeNIbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PENIEHUEM CIIEIYIOLIUX 3a0a4:

OCBOEHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
IpaBUiiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYyYarolmMXcsi C METOJaMU IO3HAHMS KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA  METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJISpHOU U
KJIETOYHOM OMOJIOTUH, SMOPHOJOTMM U OHOJOTUM Pa3BUTHUS, TE€HETUKU U
CeJICKIUU, OWOTEXHOJIOTUM M CHUHTETUYECKOHM OWOJIOrMH, MaJCOHTOJOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCcceNoBaHU B JjabopaTopun W B mpupone (HaOmoJaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIWTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYH0 HH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKHMH U  3KOJIOTMYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILICHUIO K OKpPY’KalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX JIIOAeH; OOOCHOBBIBaTH M COONIOAATH  MEPHI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TpaBUIa TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITHSA B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YUYaIOIUXCS MHTEIIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHWOJIOTUH, pEIIaeMbIMH €0 MpobjIeMamMH, METOI0JOTHEH
OHOJOTUYECKOTO UCCJIeI0BAHMS, POBEICHUS AKCIIEPUMEHTAIIbHBIX



WCCJICTIOBAHNM, PENICHHS] OMOIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y OOYYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1EJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEJACHUS B MPHUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpYXXarolmux Jrojed  (coOmromeHuss Mep npodriakTuku — 3a00JieBaHUH,
oOecrieueHne O€30MACHOCTH JKU3HEACATCILHOCTH B YPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHME  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMMCS
VHIMBUTy aJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoueMy npo(ecCHOHAaTbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WHIMBUTy AIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YpPOBHE cpeaHero obiiero oopazoBanusi, coctasisier 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Heziento), B 11 knacce — 102 vaca (3 yaca B HEZIENO).

OT6op opraHuzanmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS] OUOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHElU(pUKU €ro COJAep KaHWs U HaIlpaBIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po(eCCHOHATIEHOTO U BHICIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpaKTHYeCKUX padoT. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCS yY4YUTEJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepHaTbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.

COJIEP)KAHUE OBYUEHUA

10 KIIACC

CopnepxaHre NporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyJ1apcTBeHHou utorooi arrecrauuu (I'MA).

Tema 1. BuoJsiorus Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouonoruu.  buonormdyeckue HaAyKd M HU3ydyaeMble  UMH  MOPOOJIEMBI.
@DyHIaMEHTaJbHbIE, NPUKIAJAHBIE M IIOUCKOBBIE HAyYHbIE HCCJIEIOBAHUS B
OMOJIOTUH.



3HadeHne O6uonoruv B (POPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ Oumosnorueid. 3HaYeHHWE OWOJOTHUU B
MIPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKA: MEIAULHMHE, CEIbCKOM XO35MCTBE,
MIPOMBILLJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpaIMuA

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBun,
VY. I'apseu, I'. Menaens, B. U. Bepuaackui, U. I1. [TaBnos, U. . Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U UX U3y4YCHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBd, JAUCKPETHOCTb M LEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyi >KUBBIX CHCTEM: MOJEKYJISPHBIM, KIETOYHBIN,
TKaHEBBIH, OPTaHU3MECHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreoneHoTuyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cuctemax. OCHOBHbIE NpHU3HAKH >KUBOTrO. JKu3HB Kak (opMma CyIiecTBOBAHHMS
Matepun. Hayku, nzyyaroiine >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPTaHU3AIINHU.

N3yuyenue xuBbIX cucteM. MeTonbl Ouosornueckod Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTh3alus, MetaaHanus. [ToHsTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpyUuMHBI UCKaXX€HUsT PE3yJbTaTOB JKcrepumeHTta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabnuipel u cxeMbl: «OCHOBHBIE TIPpU3HAKU >KU3HW», «buonorunueckue
cucteMmbl», «CBOWCTBA JKUBOW MATEpUN», «YPOBHU OPraHU3allM >KUBOMN
npupoas», «CTpOoeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metoms
W3YUYCHHUSI )KUBOU TIPUPOJIBI».

O6opynoBanue:  jabopaTopHoe  OOOpyJIOBaHHME  JJISI  TPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCTIEPUMEHTOB.

IlpakTnueckas padora «lcnonp3oBaHuWE Pa3IUYHBIX METOJOB MpH
M3YUYCHHUU JKUBBIX CHCTEMY.

Tema 3. buoJiorust KjieTku



Knetka — cTpykTypHO-QyHKIMOHANbHAsg eIuWHUIA KuBoro. HMcropus
oTKpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounas reopus (T. [1IBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHUSI COBPEMEHHOW KJIETOYHOMN
TEOPUHU.

MeTonpl  MOJIEKYJISIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIIHS,
xpomatorpadus, 3mekTpodope3, METOJ MEUYEHBIX aToMOB, AU(epeHIInaTLHOE
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauA

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMcTropus pasBUTHS METOA0B MUKPOCKOIIMI.

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEenapaTsl pacTUTENbHbIX,
KUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «/I3yyeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTEINs, pearcHTa, yd4acTHe B CTPYKTYpUPOBAHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIorHYyecKas
poJib. POsib KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIIOTHBIN cocTaB 0ekoB. CTpYKTypbl OelKoBOM Mosiekybl. [lepBuunas
CTpyKTypa Oenka, HenTuIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAs
cTpyktypbl. Jlenarypamus. CsoiictBa OenkoB. Kriaccudukamuss  Genkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.

Yraesoasl. MoHOCaxapuabl, AUCaXapyuibl, OJIMTOCAXapUuAbl U OJIHCAXAPUIBI.
OO0mmii 1IaH CTPOEHUS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUU YTIIEBOOB.

Jlunmuaet. I'uapodunsHo-TUApOdOOHBIE cBOMcTBA. Kitaccudukarus mumumos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBa OMOIOTHYECKUX MEMOpaH — TeKY4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, ITOTYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHune HyKIEHMHOBBIX KHCIOT.
Hyxneotunpl. [lpunnun kommiementapuoctu. [IpaBmmo Yapradda. Ctpykrypa



JIHK — nBoiinas cnmpans. MecTtonaxoxnenne u ouonorndeckue pynkmu JTHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makposprudyeckue cBsizu B moiiekysne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIUH B
kietke. /Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJiorHs: OMOXUMUYECKHE U OMO(HU3NIECKrUEe HCCICTOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. MoodenuposaHnue
CMpPYKmMypsl U QYHKYUi OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHuiil ousaiin u
Opeanuyeckull cCunmes OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacrmipeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuel u cxembl: «llepuoguueckass TaOMuIIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MOJIeKyJbl BOJIb», «BemecrBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYJI
yrieBonoBy», «CTpoeHHe MOJIeKyd JHUNUAoB», «HyKIEeMHOBBIE KHCIOTBI»,
«Crpoenue Monekyasl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHHE OCIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
peaKIUii».

JlaGopaTtopnass  padora  «lccienoBaHue€  HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKIMH KJIETKH

Tumbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBEHBIE 00pa30BaHUS KIICTKH.

CtpoeHure npokapuoTUIeCcKou KiaeTku. Kierounas creHka OakTepuid U apxew.
OcoOeHHOCTH CTpOEHHsI TeTepoTpoHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo 1 pojib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U (byHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTUYECKYI0 MeMOpaHy: MacCUBHBIN
(muddy3us, obnery€éHnas auddy3us), aKTUBHBIM (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponurnaemocts MemOpanbl. Pabotra Hatpuii-
KaJIMEBOTO0 HAcoca. JHJIOIMTO3: MUHOIKTO3, (harormTo3. Dk3omuTo3. Knerounas
crenka. CTpykTypa u QyHKIMH KJIETOYHOW CTEHKU PACTCHHM, TPHOOB.



[Huromnnasma. [{uro3zons. [utockener. JIBuxkenne nuromiazMbl. OpraHouIbl
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), ammapat I'ompmku, JTU30COMBI, UX CTPOCHHE U (YHKIMH. B3anuMOCBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTkH. CTpoeHHe TpaHyISIPHOTO PETHUKYIIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petuxkynym. CekperopHas QyHkuus ammapata ['onpmku. Moodugurkayus denxos @
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieTok. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHJPHUH,  IUJIACTHJIBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W 1actun. llepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUIBl  (OTOCHUHTE3UPYIOUIUX  JIYKAPHUOT.
XIopomIacTsl, XpOMOIUIACTHI, JIEHKOIIIACThI BBICIINX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Qunamenmeo.
MukpodunameHTel. Axkmunogvle Muxkpoguramenmol. MBIIIEUHBIE  KIIETKU.
AKxmuHosble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. Kierounbrit
neHTp. CrTpoeHne U JBUKEHHE JKITYTUKOB U pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuIaMeHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGosouka siipa, XpOMaTUH, KapHoIla3Ma, SAPBIILIKH, UX CTPOCHUE U
bynkuun. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpoMocoM B uHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpoMaTUHA — TUCTOHBI. /J{uHamuka s0epHoU 000104Kku 6 mumose. Aoepmbiil
Mpascnopm.

Kinerounsle BkiatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMmoHcTpanuu

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

Tabmuupbl U cxembl: «CTpoeHUE SYyKapUOTHUECKOW KieTkn», «CtpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHune
MUTOXOHAPHUW», «SAapo», «CTpoeHre NpOKapUOTHIECKON KIETKN.

OO06opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUAbHBIX KIETOK.

JlabopaTtopnass pabora «U3ydyeHue CTpPOEHHSI KIETOK Pa3IUUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOPaHbBI».



JlabopatopHass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOiIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUIISIIIASL ¥ TUCCUMIIIALIAS — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BCIIIECTB: aBTOTPO(MHBIM W TeTepOTPOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoleccax. ODHepreTuueckoe obOecrneueHue KieTku: mnpeBpanieHue ATO B
OoOMeHHBbIX Tpoleccax. DepMEeHTATUBHBINM XapakTep peakuuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OPraHHYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKcuceHHbIll U OKcuceHHbll omocunmes y obaxkmeputi. Ceemocodouparoujue
nUSMeHmvl U NUCMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dorocunTeza. CetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbix (HakTOpoB
Ha CKOpOCTh (poTOoCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OposkeHUS U UX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax ononorunyeckoro okucienus. {uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeus memoOpaHHoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. llpeuMmyliecTBa a’poOOHOTO IMYTH
oOMeHa BelecTB nepes aHadpOoOHBIM. DPHEKTUBHOCTh SHEPTETHUECKOTO OOMEHa.

JleMmoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, I Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «PoToCHHTE3», « DHEpreTuUeckuii oomMen», «brnocunTes
oenka», «Ctpoenue hpepMeHTa», « XeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 0OOpPYJIOBaHHE MAJSi MPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.



JlabopaTtopnass paGora «/I3yyeHue  KaTaIUTUYECKOW  aAKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopaTopnasi pabGora «/3ydeHnne (HEpMEHTATUBHOTO pACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHasi uHGoOpMaIus U peaju3anus eé B KJIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOH, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHOKHCIOT. Ponp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasneHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpOKapuoT. I'mmoresa
onepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCNpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIe TTapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKuzHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oeBanus 4enoBeka, KUBOTHbBIX, pactenuii. CIIN/, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuiux maccusos («bigdatar)
CMpYKmMypHbuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.

JdeMoHcTpanuu

[ToptpeTtsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHIA.

Tabmuubl u cxembl: «buocunres 6enkay, «I'eHeTnyeckuit Kom», «Bupyco»,
«bakrepuodarm».

IIpakTuyeckas: padora «Co3gaHue MOAEIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH IUKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisiiusa. Wutepdaza u  Mutos.
OcoOeHHOCTH TPOLECCOB, MpoTeKarommx B uHTepdasze. IloaroroBka KieTku K



nenenuto.  I[Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) IEpUOBI MHTEP(a3HI.

Martpuunbii cunres JAHK — perumkanwmsa. [Ipunnuner permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAJUIECIBHOCTb.
Mexannsm permmkanuu JTHK. Xpomocomel. CTtpoenue xpomocoM. Tenomepsl u
TejaoMepaza. XPOMOCOMHBIH HAOOp KJICTKM — KapuoTwil. JIUTUIOWIHBIA U
rarionHbI  HaOoOpbl XpoMocoM. ['omonoruuynsie Xxpomocombl. [lomoBsie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX
nporeccel. Tunel Mmuto3a. KapuoknHe3 u nuToknHe3. buosiorndueckoe 3HaueHUE
MHTO34.

Perymauuss mutotnueckoro nmkia kietku. [Iporpammupyemas KiaeTtodyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubdenu kKiemox. «L{ugpposas
Klemkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabmuupbl 1 cxembl: «KU3HEHHBIA UK KICTKW», «Muto3y», «CtpoeHue
xpomocomy, «Permkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

JlaGopaTtopnass  paGora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpenapaTax)y.

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKNEeTOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTM ~ CTPOEHHUS U JKU3HENESTEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUObI, OJHOKJIETOYHBIE
BOJOPOCIH, APYyrue MpoTUCThI. KOJIOHWAIBHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl W
cucteMbl opranoB. Opranu3M Kak eIluHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesbHas,
MOKPOBHAs, MPOBOJASAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
GyHKIMIA U PacTIONIOKEHHS TKaHEH B OpraHax pacTEHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIIeYHasi, HepBHasg. OCOOCHHOCTH CTpOeHUS, (PYHKIUH W
pacIooKeHusl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.



Opranbl. BerertaTuBHblE M T€HEpaTUBHbIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JIBrokeHue  OpraHm3MoB.  JIBHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEO0OHTHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOIOKJIETOUHBIX JKUBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

IIutanne opranusmoB. IlormomieHue BOABI, YIJIEKUMCIOIO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne KMBOTHBIX. BHyTpunosioctHoe n
BHYTPHUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
[UIIEBAPUTENILHOIO TpakTa. llumeBapurenbHble kenessl. IlnmeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >xkuBOTHBIX. {udy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixarenbHas cucTEMa 4YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MieKkonuTaromux. Perymnsus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemeCcTB y JKUBOTHBIX. KpoBeHOCHas cucrema U €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalleHus. OBOJIOLUOHHbBIE
YCIOXHEHUsI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla U €€ peryJsiuus.

Brinenenue y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonu. Oprassl BblaeneHus. PuibTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBs3b NOJIOCTH TeJIa ¢ KPOBEHOCHOW W BBIACIUTENIBHON cUCTeMaMu. BoijiesieHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue M (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pAacTEHUMU.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHAYECKOU 3a1UThl. DUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHedl. MiMmyHHas cuctema udenoBeka. KieTounslit u
TYMOPAJIbHBIA MUMMYHUTET. BpoXa€HHBIH U TpHOOPETEHHBIA crenuduuecKuii
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.



bepuer, C. Tonerasa). BocanurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ peryisiqus 'y OprammsMoB. Pasgpaxumocts y
OJTHOKJICTOYHBIX OpraHu3mMoB. Takcucel. Pazgpaxumocts u  perymsauus y
pacTeHuii. PocToBBIE BEIIECTBA U MX 3HAYCHUE.

HepBHast cucrema u pediexTopHas peryjsius y >XUBOTHBIX. HepBHas
cUcTeMa U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OT/AENIBl TOJIOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['yMopasibHAs peryJisiliis W SHJIOKPUHHAS CHUCTEMa YKMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtaiamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl m cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl LBETKOBBIX PACTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOcHHE
HaceKkoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctems», «CTpoeHue credis»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4elOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «Mpl11euHas CHUCTEMA,
«BplgenurenbHas CcUCTEMay, «IDHAOKPHUHHAsA cucTeMa», «CTpOECHHE MBIIIIIbIY,
«Ammynuter»,  «KuimieunonosioctHeie», «Cxema  TWTaHUA  PACTECHUI»,

«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOCHHE THIPB»,
«CtpoeHne TutaHapum», «BHyTpeHHEE CTpOCHHE IOKIEBOTO 4epBs», «HepBHas
cuctema peioy, «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas — cucrema  nrTuny», «HepBHas — cucrtema
MIIEKOTIHTAOIMUX», «HepBHas cucrema yenoBekay, «Pedexcy.

OOopymoBaHHE: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKICTOYHBIX
OpPraHU3MOB, MUKpPOTpENapaThl TKAHEH, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHUN pas3HBIX OTJAEJIOB, BIIAXKHBIC TMpenaparbl >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OCCIO3BOHOYHBIX JKMBOTHBIX, CKEJICT YCJIOBEKa,
o0opyI0BaHUE IS IEMOHCTPAIMH ITOYBEHHOTO W BO3YIITHOTO MMUTAHUS PACTECHUH,
pacIHieTUIeHus Kpaxmasia U OelIKoB Mo/ ieidcTBreM (GepMEHTOB, 000PYAOBaHHE IS
JIEMOHCTPAIIMH OTBITOB TI0 U3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTETbHBIX JBMKEHUHN, MOJICTTH TOJIOBHOTO MO3Ta Pa3IUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «l3ydyeHue TKaHel paCTEHUIN.



JlabGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX Y.

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKJIIOYas BEreTaTMBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IMOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmHoxkenue. IlonoBbie KieTku, wiau rametsl. Meiio3. Craaun
Meiio3a. [loBenenne xpomocoMm B Meio3e. Kpoccunrosep. bruonorndyeckuii CMbICI
Melio3a W TOJOBOro Iporecca. Melo3 M €ro MecTo B JKA3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHbBIX. [10J10BBIE KENE3bI.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. Ctpoenue
IIOJIOBBIX KJIETOK.

OmonoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPoOIEM IMOPUOTIOSUL.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuu >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenune. Tumbl  npoGneHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyssiuus). 3aKiIaKka OpraHoB U TKaHEN U3 3apOJIbIIIEBHIX JUCTKOB. B3anuMHoe
BIMSIHUE 4YacTed pa3BHUBAIOIIETOCS 3apojpliia (3MOpHOHANbHAS WHIYKIIMS).
3aknaJka IUTaHAa CTPOEHMS JKMBOTHOIO KaK  pPE3yJbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHbI mepuoa. [lpsmoe wu
HenpsiMoe pasBuThe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAUYEHHE MPSAMOrO0 M HENPSIMOTro
pa3BUTHS, UX pacHpocTpaHeHHe B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U YesioBeka. CTauu mocTaMOPHUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U yenoBeka. [lepuonpl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodutr u cnopodut. Meio3 B
JKU3HEHHOM IuKJe pacTeHuid. OOpa3oBaHue CIOp B IIpolecce Meio3a.
['amerorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOfHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHHU.

MexaHnu3MBbl pETyIsLAA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.



JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. IlIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHE», «Tumbl Oecmosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMHIOMOHAIb», «Pa3MHOMXEHHE SBIIEHBD,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocombdy, «['amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3ouia», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pa3Butue», «Pa3zButme wmaickoro xyka», «Pa3Buthe capaHumy,
«Pa3Butne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Y IIBETKOBBIX PACTECHUN,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JABYAOJIBHBIX PAaCTCHUI, « KU3HEHHBIN LUK
MOPCKOW  KamycTb», <«OKU3HEHHBIM IUKI  MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKIT COCHBDY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILIKID.

JlaGopaTopHnasi padora «3yueHne CTpOEHHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITIpEnapaTax».

IIpakTnueckas padora «BpIABICHME NPU3HAKOB CXOJCTBA 3aPOIBILIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHUN».

Tema 11. I'eneTuka — Hayka 0 HAaCJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Haykud. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pa6oter H. K. KonberioBa, H. 1. BaBunora, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TIOHATHSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAST JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TGHETHKU:  THOPUIOJOTHYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU .

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopnasi pabGora «/[po3oduima kKak OOBEKT TI'€HETHYECKUX
VICCIIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH



Mounorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHgenss — 3aKoH
eInHOoO00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTUOPHUIHOTO CKpelBanus. ['unoresa 4ucToTh ramer.

AHanm3upytolee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleIOBaHHUS.
Pacuieruienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpenruBanue. Tpetnii 3akoH MeHens — 3aKOH He3aBUCUMOTO
HAcJelIOBaHMUS ~ TpHU3HAKoB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILBaHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernseHHoe
HACJICJOBAHUE T'€HOB, HAPYILICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAEIEHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TIeTepOoraMeTHbIA I0J. ['eHeTuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [meroTponust — MHOKECTBEHHOE JECUCTBUE
resa. MHOXECTBECHHBI aUIeIM3M. B3amMoaelcTBHE HEaAICIbHBIX TI'€HOB.
KomremeHntapHocTh. Onuctas. [lonmmepusi.

['eHeTMYeCKUI KOHTPOJIb PA3BUTHS PACTEHUM, JKUBOTHBIX U 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetst: I'. Mennens, T. Mopras.

Tabnuiel u cxemsl: «IlepBbiit U BTOpOil 3akoHBl MeHaens», « TpeTuil 3akoH
MeHnnens», «AHamu3upyrouiee CckpelmuBaHue», «HemomHoe DOMUHUpPOBaHHEY,
«CrernsieHHOe HacJe/loBaHWe TMPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotunm mnTuib,
«MHOXECTBEHHBIN ajIean3M», « B3auMo1eliCTBHE IT'€HOBY.

O6opynoBanue: MoOjeNb i JEMOHCTpalMU 3aKOHOB €IMHOOOpasus
rHOpUJIOB TIEPBOTO TIOKOJICHHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBaHUS IPU3HAKOB, MOJIEIb A
JEMOHCTPAllMA CLEIUICHHOTO HACJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «V3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckas  pabdora  «/3yueHue  pe3yiabTaTOB  AUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUIIBD».



Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOopMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
Moau(UKaIIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psn u BapuanuoHHas kpuBas (B. Horanmncen). CpoiicTBa MOauuUKallMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOr0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUIA.

MyTalMoHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHEBIE,
reHoMHbele. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTaluuH. SaepHble W
HUATOIUIa3MaTHYeckne myTanuu. COMaTHUYECKHE W MOJIOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAlMOHHOTO IIpollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoM u3MenunBoctd (H.U. BaBunon). BuesnepHasi U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pONb ONUSEHEMUYECKUX Qakmopos &
HACNe008aHUU U USMEHYUBOCTIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JeMmoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmuupt u  cxembl: «Bugasl u3MeHuMBOCTHY», «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KomOuHaTnBHAS U3MEHUHMBOCTD, «Meiio3,
«OnnonoTBopeHuey, «I 'eHeTnueckre 3a00eBaHus YeaoBeKay, « Buapl MyTammiiy.

O6opynoBaHue: XKMBbIE U TepOapHbIe AK3EMIUISPhl KOMHATHBIX PacTCHH,
pucyHku (doTtorpadpun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabGopaTopHas pabora «HccnemoBanue 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOUN KPUBOW.

IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuotun uyenoBeka. MexayHapodHasi mporpamMma HCCIEIOBaHUSI T'€HOMa
yejnoBeka. MeTonbpl  M3ydyeHUsT TIE€HETHMKH  YeJIOBEKAa: TIE€HEaJOTMYeCKHM,
OJIN3HELIOBBIN, HUTOTC€HETUYECKUN, MOIYJISALMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONpeICIICHHE r€HOTHUIA!



MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[111P-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUS YeIOBEKA. [ €HHbIE U XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MPeIpacioyiOKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTHupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUUECKUE acCHEeKThl UCCIEAOBAHUN B
00JIaCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetnueckre (akTopbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3MYecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeapl. ['eneTnyeckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JleMoHCTpauumn

Tabmuupbl u cxemsl: «Kapuotun yenoBekay, «MeTolbl U3y4eHHsS] TE€HETUKHU
yesioBekay, «I eHeTnyeckue 3a00€BaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekumsi OpraHu3sMoB

JlomecTukanyss W CEJEKUUs. 3apOKICHUE CENEKIMM W JIOMECTUKALMH.
VYuenue H. W. BasunoBa o IleHTpax MNpOUCXOXIEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHUil. Poip cenekuuu B CO3JaHMM COPTOB PACTEHUM U TOPOJ
#*uBOTHBIX. CopT, MmOpoAa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wm3menumBoctH H. WM. BasunoBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY aJIbHBIN. DTarnsl KOMOMHAIIMOHHON CCJICKIIUU. HUcnbiTanue
npousBoauTENed MO MNOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OILICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ moMoulbsio aHanu3a JJHK.

HcKyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIMOHHOW  padoThI.
PagnanvOHHBIN U XUMUYECKAW MYyTareHe3 Kak MCTOYHUK MyTalUil y KyJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHanTHBIX JIHK 17151 ostyueHust iCX0JHOTO MaTepuaia Jjisl CeJEKIIUH.

[Tomyyenue MOJITUTLIIOUIOB. BuyTtpuBuaosas ruOpUAN3aLINSL.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHOe
CKpelMBaHue, Win ayTOpuAuHT. ['eTepo3uc w ero mpuuuMHblL. Vcmonb3oBaHme
rereposuca B cenekiuu. Otmanénnas rubpuamsanus. [Ipeogonenue Oecruiomus
MEXBHUIOBBIX THOPUAOB. JIOCTHIKEHUS CEJIEKIIMU PACTEHUMN U )KUBOTHBIX. «3eéHas
DeBONOYUAY.

CoxpaHeHre U U3y4YeHUE N'eHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKAX PpOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. JH3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBONHBIX



8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosvlx uoell U nepcneKmueHbIX MexHoI02UlL.

JdeMoHCTpauU

[Toptpers: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl u cxembl: «L{eHTpBI IPOUCXOKICHUS U MHOT000pa3usl KyJIbTypPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTH,
«Metogpl cenexkuum», «OTnanéuHas rudpuauzanus», «MyTareHesy.

JlabopaTopnasi padora «/3yueHue copTOB KyJNbTYpPHBIX PACTEHUI U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOAOB CEJICKIINU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKekypeusi «OCHOBHBIE METOIBl U JIOCTHIKEHMSI CEJIEKIUMU PAaCTEHUl U
YKHUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 16. buoTexHoJI0TMsA U CHHTETHYECKASA OMOJIOTHS

OOBEKThI, HCHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguumronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOJTYyYEHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOJeME. Mukpoouonornueckuii cuntre3. OOBEKTH MHUKPOOHOJOTUYECKUX
tTexHosoruii. [Ipon3BoACTBO OenKa, aMUHOKUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KalllX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKUE MYTH.

Knerounas uHxkeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUH U
*KuBOTHBIX. Kpuobanku. Comarnyeckas THOpUAM3AUS W COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJICKIUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3osanue MOHOKIOHAIbHBIX U NOAUKIOHANbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUKU SIAEP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHALHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHasi W TeHHas HWHKeHepus. VICKyCCTBEHHBI CHUHTE3 I'€Ha W
koHCcTpyupoBanue pekomOouHantHeiX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEpHUH.
DKOJIOTUYECKHUE W ATUIECKUE TTPOOTIEMbI T€HHON MHXCHEPHUHU.



Menuuunckue 6uorexHonoruu. [loctrenomuas mudposas meauiuna. [TLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHaliu3, TeHOLUEHTPUYECKUH aHalIu3 IpoTeoMa
YyejaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHMHTA U cKadoIauHTa
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEIULIMHBI.

Co3naHne BEKTOPHBIX BAaKLIMH C LEJNbI0 00ecredeHHs KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oynutener OPBU, ycTaHOBiIEHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢ysnxuuonupoBanus PHK-coneprkamumx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauun

Tabmunp! u cxemsl: «lcnoap3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHkeHepus», «I eHHass HHXKEHEepUs».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIIAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha GMOTEXHOJIOTUYECKOE IIPOU3BOICTBO).

11 KUIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHUN B
OnoJIoruu

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUiKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JBr>ky1ye cuiibl 3BoronK BUAOB 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUST OpraHM3MOB, HAcCJEICTBEHHAass M3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun 3Bomounu (CTDI). HelTpanbHas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHpA.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Kiosbe, Y. Hapsun, C. C. UerBepuxos, 1. . HImansraysen, Ix. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpuponsl (mo K. Jlunuer)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (GHopMuUpoOBaHHS
MPUCIIOCOOJICHUT Yy pacTeHuil M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapupyta nytemectsus Y. lapsunay, «Haxonku Y. {apsunay, «Dopmbl 60pbObI
3a cymectBoBanuey, «lloponpl romy6eit», «MHorooOpasue KylbTypHBIX (POpM



KarmycTb», «[lopoabl qoMaHuX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUJOB
(mo Y. [apBuny)», «Cxema COOTHONIEHUSI JBHXKYIIUX CHUJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJTFOLIHID.

Tema 2. MUKPOIBOJIIOIHS U €€ Pe3yJIbTaThl

[Tommynsiuus Kak 3J€MEHTAapHAsl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOIBI
OLIGHKH TEHETHYECKOTO pPa3HooOpaszus M CTPYKTypbl HOmyssiiuid. V3meHeHue
reHooHAa TOMyJSIIUH KaK 3JEMEHTAPHOE HBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (IBUXKYIIME CUJIBI) HSBOJIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIIpaBJICHHbIE W3MEHEHMs 4YacToT aieiaed B nomysauusx. Oddext
OCHOBAatesl. Jpgexm Oymuvliounoeo 2opaviwika. CHUdCEHUE 2eHemuUYecKo20
pasznoobpasus: npudursl u cireocmeus. llposesnenue s3¢gpgpexma Opetigha 2ernoé 6
oonvuux u  manlx  nonynayusx.  Mwurpanuu.  M3onsuus  TOMYJISIH:
reorpaduyeckast (MpocTpaHCTBEHHAs), OMoJIorn4ecKkast (penpoayKTUBHA).

EctecTBeHHBII 0TOOp — HampaBisiomMil Qgakrop 3BoaouUd. DPOpPMBI
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMWA, CTAOWJIM3UPYIOIIUNA,  pPa3pbIBAOIIMIA
(nm3pyntuBHbIi). [lonoBoil or6op. Bo3HUMKHOBEHHE M 3BOJIOLUSA COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK — pe3yabTaT  MHUKPOIBOJIIOLMHU.
Bo3HUKHOBEHHE  MpUCNOCOOJEHU y  opranu3sMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocodseHuil y opranu3mMoB: Mop(hoJIOrHYecKue,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yjbTaT
MUKpO3BOMIOIMU. M3omsiius — kitodeBord (aktop BuaooOpazoBanusa. Ilytu u
CIIoCOObI BHJI000pa30BaHMUS: aJuIonaTpU4YeCcKoe (reorpacduueckoe),
CUMIATpUYECKoe  (9KOJOTHYECKOoe), «MTHOBEHHOE» (monumIonIN3aNus,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
COXpaHeHus: buopazHooOpasus. MUKPOIBOMIONMS U KOIBOJIIOLHMS Mapa3uTOB U UX
X0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHcTpanuu

[Toptpets: C. C. YUetBepukos, 3. Maiip.

Tabmuipl 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxkyimine
CWJIbl ABOJIIOIUNY, «DKOJOrMYecKass M30JsA1us MONYJIAlHUi ceBaHCKOU (openny,



«l'eorpadueckass M3OMAIUS  JTUCTBEHHUIIBI CHOMPCKOWM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsairoHHbIe BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxeMa
JEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYyIIECTBOBAHUEY,
«BaycTpuanbHblii MenaHu3mM», «KuBble nckonaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre anantrauun», «llpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Bunpl-nBoiHuKN», «CTpyKkTypa BuAa B
npupoze», «CrnocoObl Bug0o00pazoBanus», «l'eorpapuueckoe BUA000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMUECKOE BHUI000pA30BAaHUE BHJIOB CHHUID,
«ITomumnouasl pacteHuit», «KamycrHo-peneunsiii ruopu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydelia NTUI[ U
3BEpell C MpUMEpaMH pa3IMYHBIX MPUCTOCOOJEHUN, dYyuelaa NOTUI U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, 00pa30BABIIMXCA
Pa3IMYHBIMU CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIAY.

JlaGopaTtopnass  pabora  «lIpucmocoOneHuss  OpraHu3sMOB UM HUX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoIOUMS U €€ pe3yJabTaThbl

Metoasl u3ydeHMST MaKpol3BOJOLMHU. [laneoHTONOTHMYECKHE  METOMBI
uzydeHus: oHBomoruu. llepexonnbie ¢GopMbl ¥ (PUIOTEHETUYECKUE  PSIIbI
OpTaHU3MOB.

buoreorpapuyeckue mMeTonabl u3yudeHUs: 3Bojtouuu. CpaBHeHUE QIOpbl U
(dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduyeckue obnactu 3emiu. Bumasbi-
SHIEMUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTUYECKUE METObI H3yUYCHHUS
BOMIOIMU. ['eHeTHYeckue MEeXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubple  opraHbl W aTaBU3Mbl.  MOJIEKYISIPHO-TEHETHYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  W3YUYEHHUS  DBOJIIOIUU.
['omonoruunasie TeHbl. COBpEeMEHHBIE METOBI MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIOLUS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvi yHKYuUil.
HeobpatumocTs 3Bomtonnu. ApanTuBHas paauaivs. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIM Y.

JeMoHCcCTpauu



[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkes.

Tabmumpl U cxeMbl: « DUIOTEHETUYECKUI PAJ JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepe»,  «Cteromedansry, — «Punmodute»y,  «CemMeHHBIC
NanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «Jpeli KOHTUHEHTOBY,
«Penmukth», «HauanbHble cTaguu SMOPHOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
JKUBOTHBIX», «l'OMOJIOTMYHBIE M aHAJOTWYHbIE OpraHe», «PyIuMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHI dYelOoBeKa M IMMMMaH3e», «lnaBHbIe
HaIpPaBJICHUS 3BOJIOLUNY, «OO1IME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHE )KU3HH HA 3emJie

HayuHbple TUMoTe3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEJCTaBICHUS O 3apOXKICHUU KU3HU (KPEA[MOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIACHUS )KU3HU U €€ OnpoBepKeHUE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxienue ;kM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLIHH. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKas »HBOJOLMA. AOHOTeHHBI CHHTE3
opraHu4eckux BemecTs 3 Heopranudeckux. Omeitr C. Mumepa u I'. IOpm.
OO6pazoBanue mnojduMepoB u3 MoHOMepoB. KoanepBatHas rtunotreza A. U.
Onapuna, TMnoTe3a nepBuYHOro OyiaboHa J[x. XomnaeitHa, reHeTUYECKas TUIoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropuss 3emuin M Meroabl €€ u3ydeHHs. lVIcKomaemble OpPraHMYECKHUE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reOXpOHOJIOTHS. [ €0OXpOHOJIOTNUECKas IKaa: 0HbBL, 3Pbl, IEPUOBI, SIIOXH.

HavanbHbie 3Tanbl OpraHMYecKOM HBOJIIOUMU. [lOsIBIIeHME W 3BOJIOLUA
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKN KaK aHaJOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapHuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKIACHHE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIMX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pacreHuii. Bpixon pacrenud Ha cymy. llosBieHue CIOpPOBBIX pacTeHUR U
3aBoeBaHue uMU cymu. CemeHHble pacTeHus. IIpomcxokaeHue IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHbIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHHE COBPEMEHHBIX



tunoB. [lepBbie XOpaOBbIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIHUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOIINX U
ntul. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMje IO ’paM W MEepUuodaM: apxeu, MPOTEPO30i,
najgeo3o, Me3030M, KailHo30i. OOmas XxapakTepUCTHKa KiIuMara |
re0JIOTHYECKUX TporeccoB. IlosiBlieHre M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3zoBaHue: €ro yclioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnayutanuanm, JI. [lacrep, . . Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, ['. IOpu.

Tabnume u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKIEeHHs Ku3HW», «Cxema ombiTa C. Mwuinepa, I'. FOpwn»,
«JTamnbl ~ HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosormueckass  mIKaiay,
«HayanbHble 3Tanbl OpraHUYEcKON ABOIONMNY, «Cxema oOpa3oBaHUs yKApUOT
nyTéM cumounorenesa», «Cucrema xuBoW mnpupoab», «CTpoeHue BUpPYCa,
«Apomopdossl  pacrenuit», «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOIOPOCINY,
«MHorokeTounsie  BoAopocian», «Mxuy», «llamopoTHuku», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdo3sl KUBOTHBIX», «lIpocteiimme», «KumeuHonoiocTHbIEY,
«ITnockue YEpBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItumpy, «Miekonuraromuey, «Pa3Buthe KU3HU B
apXxeuckou spe», «Pa3Burne )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTre XU3HU B
[TAJIEO30MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM 3pey, «Pa3BuTne XKU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPAY.

OG6opynoBaHue: repOapuu pacTEHUM pa3IMYHBIX OTACJIOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTUIl U 3BEpeH,
KOJUUICKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAeMbIX, MYJISDKH OPTaHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnaa  saboparopHas paGora «MogenupoBaHUE ~— ONBITOB
Mumiepa—FOpu 1o n3y4eHno abMOTeHHOTO CUHTE3a OPTaHUYECKUX COCTMHECHUN B
NEPBUYHOI aTMochepe».



JlabopatopHass padora «/I3ydyeHHe M ONKCAaHHE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «M3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUi
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHue oCOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3a7a4u aHTPOIMOJIOTHH. METOIbI aHTPOTOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUU.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YEIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpPQOJIOTUYECKHE, AMOPHUOTIOTUYECKUE, (U3MO0TIOT0-OMOXUMUYECKHE,
noBesieHueckue. OTanyust 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPHU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JIBrokymme cuiibl ((pakTOpbl) aHTPONOreHe3a: OMOJIOrHYeCcKUe, COllUaIbHbIE.
CooTHolieHne OMONOTMYECKUX U COIIMAIBHBIX (PaKTOPOB B aHTPOIIOICHE3E.

OCHOBHBIE CTaJUM aHTpOIOTreHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbI
(MPOKOHCYJIBI) U paHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOpa3HbIX 00€3bsiH U
JMOIe. ABCTPaJONUTEKN — JABYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbld, MepBbIe
M3TOTOBJIEHUS OPYIUM TpyJa. UenoBek NpsIMOXOASAIIMNA U MEPBBIM BBIXOJ JIHOJEH
3a  mnpenensl  Adpuku. YenmoBek reWmensOeprckuii  — 0OmMMIA  TIPEOK
HEaHIEpTaJIbCKOTO YEJIOBEKa M YEJIOBEKAa pa3yMHOro. UemoBeK HEaHAEePTAIbCKUN
KaK BHJ JIIOJIEH XOJOJHOrO KiIMMarta. YenoBek pa3yMHBIM COBPEMEHHOrO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpenenamMu AQpuku.
[TanmeoreHeTrka 1 NajaeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4esoBeka. EcTecTBeHHbI OTOOp B TMOMYJISIHSIX
yesioBeka. MyTanuMoHHbI npouecc U noaumopdusm. [lonmynsunoHHBIE BOJIHBI,
npeiid reHoB, murpaiusa U «3¢pdEKT oCHOBATENS» B MOMYJISIUSAX COBPEMEHHOIO
YeJI0BeKa.

Yenoseueckne pacel. [loHstue o pace. bomblime pacel: €BpOneonIHAs
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAIbHASs),  MOHTOJOWAHAs
(a3maTcko-aMepuKaHckasi). Bpems u myTu paccelieHHs 4YeloBeKa MO IJIaHEeTe.
EauncTBO  yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh  pacHu3Ma.
[TpucnocoO0aeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSIM OKPYXKAIOLIEH Cpeibl.
Bmustaue reorpadmueckoit cpembl W apeiida reHoB Ha  MOPQOJIOTHIO U
(bu3MONOTHIO YeTIOBeKa.



MexauciuruimHapaele  MeToAsl B ¢u3mdeckoi  (OMOIOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AQHTPOMNOJIOTUSI U MAJCOaHTPOMOJIOTHS
YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCICIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOTIONMHY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpaIMuA

[Toptpersr: Y. lapsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmumpt u cxembl: «MeToIbl aHTPONOJOTUNY, «['0JTOBHON MO3T UerIoBeKay,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeneT dYeloBeKa M CKeJeT IITUMITaH3e»,
«PyIUMEHTBI U aTaBU3MbD, «/IBHAKYIIME CUIIbI aHTPOIIOTE€HE3a», « DBOIIOIMOHHOE
JPEBO  YEJOBEKa», «ABcTpajonutTek», «YenoBek  ymenslit»y, «YenoBek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbusny, « KpomaHbOHIE,
«ITpenku yenoBekay, « ITanbl 3BOTIOLNHN YEIOBEKa», «Pachl 4ETOBEKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTyphl ~TIPEAKOB 4YeloBeka, penpoayknuu (pororpaduu) KapThuH C
MUQOJIOTHYECKUMU U OHUOJCUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEeKa, MOJIEh
yeperna 4YeIOBeKa W 4epena IMIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKAa W KHUCTH
IIAMITAH3€E, MOJICJIM TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTuyeckasi padora «l3ydeHne SKOJIOTHUECKUX aJaNTaAlNI YETOBEKa.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB U
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KAKIel cpeaou

3apoxaeHue u pazButue skosoruu B Tpyaax A. ['ymbonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
3K0JIOTUHU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

Metoasl skosoruu. IlomeBrie HaOMIONCHHUS. DKCIEPUMEHTHI B JKOJIOTHU:
NPUPOJHBIE W JabopaTropHbie. MojeaupoBaHue B OIKOJOTHMH. MOHHTOPUHT
OKpY’Karoleh Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaueHue DKOJOTUYECKUX 3HAHUM JUIA 4YeJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4YenoBeuecTBa C npuponoil. opMupoBaHue
DKOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTHYECKOW IPAMOTHOCTH HACEJICHUS.

JleMmoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel 1 cxeMbl: «Pa3gensl sxomorumy, «Metoabl skonorum», «Cxema
MOHHUTOPHUHTA OKPYKAOUIEH CPEIIBD».

JlaGopaTopHuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCIIEI0OBaHUI).



Tema 7. Opranusmsbl 1 cpefa 00UTaHUSA

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX jAeiicTBua. Knaccudukanus
IKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOTOreHHbIe. O01ue
3aKOHOMEPHOCTH JCHCTBUS 3KoJornueckux ¢akropos. [IpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Ab6uotnyeckue ¢aktopel. CBeT Kak sKosoruuyeckuit ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPTaHU3MBbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHWH M JKUBOTHBIX [0 OTHOIICHHIO K cBeTy. CUTHallbHas poOJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak skonorudyeckuid (axrtop. JleiicTBue TemiepaTypbl Ha
opraHu3Mbl. [[oMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucnocobnenuss pacteHuii K
NOJAJIep>)KaHUI0 BOJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIIEHUIO K
Boze. [IpucrnocoOnenust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
rmyOvHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHU3MEHHas.  DU3MKO-XUMHUYECKUE
O0COOCHHOCTH cpejl oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguusbie puTMbl. [IpucocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

Kusznennsie Qopmbl opraHuzMoB. [loHsiTHe O JKHU3HEHHOW (Qopme.
KuzHneHnHble POpPMBI pacTEHUM: 1E€PEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepamus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE
OMOTHMYECKHX B3aMMOJCHCTBHI 71 CYIIECTBOBaHMS OPraHHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMmoHcTpanuu

Tabnuiel U cxembl: «OKojoruueckue @akTope», «CBETOBOM CIEKTPY,
«IKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XMBOTHBIE», «DHU3MOJIOIrMYECKUE aJanTalun
XKUBOTHBIX», «Cpenpl OOHWTaHHMS OpPraHU3MOB», «bHONOrMYecCKue pPUTMBDY,
«Kuznennole  Gopmbl  pactenmit», «KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,



«JKOoCcHUCTEMA HMIMPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMa XBOMHOIO Jiecay, «Llenun
NUTaHus, «XuiHuuectBoy, «llapasutuzm», «KoukypeHuus», «CumMOno3y,
«KommeHcanmzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO Pa3IUYHBIX OKOJOTHYECKUX (PaKTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHS, TepOapruu M KOJUICKITUN TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMN KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpelax,
repbapuri M KOJUIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIaalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHUSIM YCIOBUM JKM3HU, repbdapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopuasi paGora «BpisiBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUAIO CBETA».

JlaGopaTopuasi paGora «BpisiBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

Jlabopatopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA MK

DKOJIOTUYECKHE XapaKTEPUCTUKH MOITYJISLIVH. [Tomynsauus KaK
Ounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonysanui. OCHOBHBIE TIOKAQ3aTEeNW MOMYJALMU: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacCTHAasT M TIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyssigud. OUeHKa YUCIEHHOCTH TOIYJISLHH.
JlnHaMuka momyJssuu U e€ peryJisinus. buoThdeckui NOTEeHLMal IOIYJIALNH.
MoaenupoBanue TMHAMHUKHA TONMYyJIsiuuK. KpuBbie pocTa YUCIEHHOCTH MOMYJISIIIUH.
KpuBbie BbDKMBaHMS. Perynsiius YUCICHHOCTH TMOMYJSIUN: poJib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiorndeckon Humm Jx.M. XarumHcoHa. Pa3mepsl 3konornyeckou
Hul. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bua kak cucrema mnomyisuuid. Apeandsl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTU TOBEJICHUSI W MUTpaluid KUBOTHBIX. buosornueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Ix. M. XaT4ynHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyisinum», «Bo3pacTHble  MHUpaMUJIbI
nonyysiun», «CKOPOCTh  3aceleHusi MOBEPXHOCTH 3€MJIM  Pa3lIMYHbIMU
opranuzmammn», «Mojeib 3xonorndeckor Humm /x. M. XaTauHcoHnay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU )KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHHH K
PACCEIICHUIOY.

Tema 9. IKo10rus CO00IIECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. k. Tencnu). OyHKIIMOHATBHBIC
0JIOKM OpraHU3MOB B DJKOCHUCTEME: IMPOAYLIEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u ceru. AOHOTHYECKHE OJIOKH
skocucteM. [10YBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B OKOCHUCTEME.

OCHOBHBIE  TIOKa3aTeIM  JKOCHCTEMBbI. buomacca ©W  MNPOIYKIUA.
DKOJIOTUYECKUE TUPaMU/IbI YK CEN, OMOMAaCChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCHCTBUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U PeK. DKOCUCEMbL MOpell U
oKeanos. IKocucmemvl MyHOp, 1eco8, Cmenel, NyCMulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATrposkocucTtema. ArponeHo3. Paznnuns
MEXK]Ty aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCHCTEMaMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
dnopa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponb kackaonoco 3gghexkma u 6udo8-30ughpukamopos (Kirouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIMOTE€HHBIX BO3JEHCTBUH.



Mexanuszmoi 6030€LCMELs 3612p}13H€Hu12 PAa3HbLX munoe Ha
Cy60p2aHu3MeHHOM, OPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJlIo2Uu14ecKoco HOPMUPOBAHUA AHNIPONOSEHHO2O 8030€eliCmasl.
MCTOI[OJIOI‘I/ISI MOHHUTOPHHI'Aa CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 3KOCHUCTCM.

JleMoHCTpaIMuA
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CtpykTypa  OumoneHo3a»,  «OKocHcTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, « DKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHbBIE
Ipynibl OPraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKasi MUPaMUJIa YUCEID»,
«IKoNoruYecKas mupamua Ouomacce», «IKOJOTHUecKass MHUpaMua YHEPTH»,
«O0pazoBanue 6osotay, «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemecTB U MOTOK
SHEPrUM B arpoueHosey, «IIpumepsl ypoosKkocucTem».

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUIl U
3Bepeid, repObapuu KyJIbTYPHBIX H TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJIETh
KOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopuasi padora «M3yueHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX.

IKCKYpcUsi «IKCKYpCHsl B TUIIMYHBIM OMOTEO1eHO03 (B MyOpaBy, OEpe3HsK,
CJIbHUK, HA CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IDKCKYpCHUsl B arposKocHCTeMy (Ha MOJie WIA B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOmennanerapHas 000J0ouka 3€MJIM, T/I€ CYIIECTBYET WIH
CyllleCTBOBaJa kM3Hb. PazBuTHe npejacraBieHuit o ounocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. JKupoe
BeIecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
ri100aIbHOM 3KOCcHCTeMBI. JMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKHE ITUKIIBI (YIJiepoaa, a3oTra). PUTMUUHOCTE sIBIEHUM
B Onocdepe.

3oHanbHOCTE Ouocdepnl. [lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOIHBIC Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIC Jieca, CTEIH, CABaHHBI,
ITyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIUM.



JleMoHCTpanun

[Toptpetsi: B. W. Bepnaackuii, 3. 3rocc.

Tabmumpt u cxemsl: «l'eocdepnr 3emmm», «KpyroBopor azora B mpupoze»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopoT kuciopoga B IPUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «KinMaruueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanunbiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponudeckuii gecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIMHU >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0OIIas cpeaa

OKOJOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue dYenoBEKa Ha
ouocdepy. 3arpssHeHre BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJIHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
IIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTEIbHBIA M KUBOTHBIA MuUp. OXpaHa
PACTUTENBHOIO M YKMBOTHOrO MHpa. OCHOBHBIE NPUHLUIIBI OXPAHbl MPUPOJIBIL.
Kpacasie kHuru. Oco0o oxpansemblie npupoasubie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSL YEJIOBEYECTBA U IPUPOJBL.
PanmonaneHO€  NPUPONONOIB30BAHUE U COXPAaHEHHE  OMOJIOTMYECKOTO
pazHooOpazust 3emiu. OOImME 3aKOHOMEPHOCTH TJ00ABHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBU.

Pa3BuTne METOJIOB MOHUTOPUHTA pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccreo008anus nepexooa K pecypcocoepezaioujei u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugarowjue O00Cmyn K
uHgopmayuu no cocmosaHulo OMOENbHLIX U008 U IKkocucmem. (OcHOBbI
sKopeadbuIumayuyu dKocucmem U Ccnocooos 060pvOLl ¢ OUONOBDENCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 5KOCUCTIEM.

JdeMmoHcTpanuu

Tabmuubl  u  cxembl:  «3arpsisHeHHe  atMocdepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbii  3ddexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

Oo6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUW M JKUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METAIPEAMETHBIE U MTPEIMETHBIE.

B cTpyKkType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHUCKOMN
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpPENCNICHUI0, Haiuuyue Momusayuu K OOy4YEHUIO  OHMOJIOTHH,
yeneHanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haluyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJIbTYPBbI, CHOCOOHOCMU CMABUMb L€ U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI MO OUOJIOTUH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCMUTATEIHHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEAECHUSI U CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTHU3MA H
YBOKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpeie.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peai3alliid OCHOBHBIX HaIpPaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOTO0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ULKUK 00YYAIOLIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUUCKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATBHOTO M  KOJJIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOMINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYIO JICSITEIIbHOCTD;

MHTEpEC K pa3nnyHbIM cdepaMm mpodeccCHoHATbHOW NesSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTel ux
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yuyeOHOTo mnpeamera «buonorus»
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyYArOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpPa H CHEeNU(PHKYy METOJO0B IO3HAHUSA,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOIOJICHUE, WU3MEpPEHHE, OKCIEPUMEHT U  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIC JAcHCTBHS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOW KOMIIETEHIIMM O0O0ydYaroluxcs; CIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynprate wu3ydyeHus OHMOJOTMM Ha YPOBHE CpPEIHEro O0OILero
oOpazoBanus y oOyyatomierocs OyayT cGhOpMHpPOBaHBI —TO3HABATEIbHBIC
yHUBEpCalbHble yUeOHbIE AEICTBUS, KOMMYHUKATUBHbIE YHUBEPCAJIbHbIE YUECOHbBIE
NEUCTBUS, PEryJsTUBHbIE YHHUBEpCAIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAas
NeSATEIbHOCTbD.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI INPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH yueOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO  (OPMYyJNHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(puUKali, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIC NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENeNITh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUS (DAKTOB U SBJICHUM
YKABOW MPUPOJBI;



CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHUS
CYLECTBEHHBIX CBS3€M M OTHOLICHHUH B M3Y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJCHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNPeoOpa3OoBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh TIOJIYYCHHbIE B XOJE PpEIICHUs 3aJaydl pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE HJIE€U, MpeUiaraTh OPUTMHAIbHBIE MOJAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4EOHOTrOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaType, OHOJOTUYECKUX CIIOBapsiX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIUIO PAa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIUpOBaTh 3alpPOCHl U MPUMEHSATH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI YYEOHBIX
3a/ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPYy aKTUBHOT'O MCIOJIBb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpEACTaBICHUS
ononornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHE, (u3Mueckue Hu
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0mmennme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYILIECTBY OOCYyKIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TpesiaraeMoi
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMK PYTHUX YYACTHHKOB
JMajiora Uin IMCKYCCUH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, TMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB.



2) cCOBMeCTHAs 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUS MPHU PEIlIEHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEUCTBUS MO €€ [IOCTMIKECHHIO: COCTaBJISATH IUIAH JICHCTBUM,
pacmpeienarh pojaud ¢ Y4ETOM MHEHHH YYacCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHbIMHU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pEIIeHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSX M NOCTYIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBI0 OKPYKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTeIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;



BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHMBATh PHUCKHM W CBOEBPEMEHHO IIPUHUMATh PELICHUSA M0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX INPU AaHAIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECICUYCHHE
npoduapHOro  o0yueHus  oOydaronuxcss — Owojormu. OHH  BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPa30BAaHUIO 3HAHWMA, BUJIBI IEATECILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX NMPUMEHEHHUIO B PA3JIMYHBIX yU4E€OHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI 1O
roJilaM U3y4eHHUsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTO Tipeamera «buonorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH  TPOOJEM  palMOHAIBLHOTO
TIPUPOIOTIOIL30BAHUS, O BKJIAJIC POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONIME OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJISIIus, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUYHMBOCTh, POCT W Pa3BUTHE), OMOJOTHYCCKHUE TECOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TNPOUCXOXKICHUS  KYJbTYPHBIX  PAcTEHUH),  3aKOHBI
(ermHOOOpa3Msi MOTOMKOB TEPBOrO IMOKOJICHHS, PACIICIUICHHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBanus [. MeHnens, TOMOJOTHUYECKUX PSAJIOB B



HAaCJIEICTBEHHOU U3MEHUYUBOCTHU H. n. Basuiiona), MPUHLIUIIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METOJAMHM HAy4YHOTO TO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICOBAHUSAX JKUBBIX OOBEKTOB (ONMHUCAaHUE, W3MEpPEHHUE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYHUICCTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pAaCTEHUU, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
IIPOLIECCOB: 0OMEHa BeHIecTB (MeTaboIM3M), NPEBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHUOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMEHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX UKIJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATh OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIS J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMaTUYECKUX IPYyII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXKJy UCCIEeIyEeMbIMU OMOJOTMYECKUMHU MPOIECCAMU U SIBIICHUSMH, JI€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJTYYCHHBIX PE3yJIbTaTOB,

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M TpPaKTUYECKUe padoThl, COOMIOATH
npaBuia npu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMyIHpys 1Lellb KCCIEIOBaHUS, aHAJU3UPOBATH IOIYUYEHHBIE
PE3YNBTATHI U JACNaTh BBIBOJIBL;

yMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBbIE  pEe3yNbTaThl Ha  YYEHHYECKHX
KOH(EPEHIIUSIX;



YMEHHE OLIEHMBATh ATUYECKUE AacCHEeKTbl COBPEMEHHBIX HCCIEJOBAHUM B
obmacth  OWONOTMM W MEIWIHUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOJJOTBOPEHUE, HAIMpPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayied MpodecCuoHaIbHON
JEATEILHOCTH B 00JacTH OWOJIOTHH, MEAHMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEAHEro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHbIe pe3yiabTaThl OCBOeHUsI ydueOHoro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKAaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TIPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJjieM 4YeJIOBEYECTBA, a TAaKXKE B PEIICHUH BOMPOCOB PaIMOHAILHOTO
MPUPOJIOTNIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K TPUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHE BJIAJIETh CHUCTEMOM OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpeNeNICeHUs] M TOHUMAHUE CYIIHOCTH OCHOBOIOJAraronux OHOJOTHUYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YICHHUS
(A. H. CesepiioBa — 0 myTsx u HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YyMEHHME  BJaJ€Th  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO  IIO3HAHWA,
WCIIOJIB3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBICHUS U
OIICHKH aHTPOIIOTCHHBIX N3MEHEHU B IPUPO/IE;

yMEHUE BBIJEIATh CYIICCTBEHHBIC TIPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOMIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIONaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAINPaBICHUN
ABOJIIOLINM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;



yMEHHE YyCTaHABIMBATh B3aUMOCBS3M MEXAY TMPOIECCAaMU HBOJIIOIUH,
JIBIDKYIIAMH CHJIAaMHA aHTPOIIOTeHE3a, KOMITIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYUTEIbHBIE  NPHU3HAKK  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTUYECKUX U OMOTUYECKUX
KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€Hd OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B YKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPHUPOJIBI M UESTIOBEYECTBA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4U, BISABISTH TPUUNHHO-CIICICTBEHHbBIC
CBSI3U MEXKJIy UCCIIETyEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHUE padOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs Iellb KCCIEIOBAaHUS, AaHATU3UPOBATH IOJTYUYEHHBIC
pE3ynbTaThl U CNIaTh BEIBOBL;

YMEHHME Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBbIE  PE3yJIbTaTbl HAa  yUYEHUYECKHX
KOH(DepeHusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHNUHN JKU3HH, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOC00axX MpeaoTBpaICHUSI
ri00aabHBIX M3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaATbHON
NEATESILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHMS, MEAUITMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, IHUIICBOM
MPOMBINIUICHHOCTH, YTJIYOJIATh IIO3HABATEIILHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMONIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

‘ Ne ‘ HaunmenoBanne KoumuecrBo uacos DeKTPOHHBIE ‘

- 1/ pasteroBuTeM  Bcer  Komrponbhs  Ilpaktuueckn — (ungposbre) |




n NMPOrpamMMbl e padoThl e padoThbI o0pa3oBaTe/bHbIE
pecypchl
BHONOMMS KAk bubmuoreka [JOK
1 1 https://m.edsoo.ru/7f41c2
HayKa
92
’KuBbie cucTeMbl bubmorexa [IOK
2 2 https://m.edsoo.ru/7f41c2
U UX U3yYCHHE
92
bu6mmoreka [IOK
3 Buosorust KieTku 2 0.5 https://m.edsoo.ru/7f41c2
92
Xumuueckas bu6mmoreka [IOK
4 OpraHHu3aIs 10 1 https://m.edsoo.ru/7f41c2
KJIETKU 92
CrpoeHie 1 bu6mmoreka [IOK
5 P 8 2 https://m.edsoo.ru/7f41c2
(GYHKIIUH KIETKH 92
OOMeH BelecTB bu6mmoreka [IOK
6 U TIpeBpallcHue 9 1 https://m.edsoo.ru/7f41c2
DHEPIUHU B KIIETKE 92
HacnencrBennas
uH(opMaI 1 bu6mmoreka [IOK
7 P . 9 0.5 https://m.edsoo.ru/7f41c2
peaym3anus e¢ B 97
KJIETKE o
O —— bubmuorexa [JOK
8 6 1 https://m.edsoo.ru/7f41c2
LUK KJIETKH
92
Crpoenue u bubnuoreka [IOK
9 byHKIUU 17 1.5 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
PasmMHOXeHUE B bu6mmoreka [JOK
10 pa3BUTHE 8 1.5 https://m.edsoo.ru/7f41c2
OpPraHu3MoB 92
I'enetuka —
HayKa o
HACJICACTBEHHOCT bubmorexa LOK
11 A 2 0.5 https://m.edsoo.ru/7f41c2
uu
92
U3MEHYHBOCTH
OpTaHU3MOB
12 3aKOHOMEPHOCTH 10 1 bubnmoreka [JOK

HaCICACTBCHHOCT

https://m.edsoo.ru/7f41c2
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H 92
3aKOHOMEPHOCTHU bubmorera [JOK
13 P 6 1 https://m.edsoo.ru/7f41c2
U3MEHYMBOCTH
92
Fenetika bu6mmoreka [IOK
14 3 0.5 https://m.edsoo.ru/7f41c2
YyeJIoBeKa
92
Cesexumst bubmuorexa [JOK
15 4 1 https://m.edsoo.ru/7f41c2
OpraHU3MOB 92
buotexnonorus bubmuorexa [JOK
16 Y CUHTETUYECKas 4 https://m.edsoo.ru/7f41c2
ononorus 92
bubmuorexa [JOK
17 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO
102 0 13
YACOB I10
ITPOI'PAMME
11 KIIACC
KosamnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uudgpossbIe)
n/ pa3jiejioB U TeM Bcer KonTtpoJbHbl IIpakTHyeckn
o0pa3zoBaTe/ibHbI
| NMporpamMmbl 0 e padoThbl e padoThl
e pecypchbl
3apoxaeHue u
pa3BuTHe
1 ABOJTIOITMOHHBIX 4
MPEJCTAaBICHUH B
Ounonoruu
5 M.I/IKpoaBomouHﬂ nu 14 9
e€ pe3yJIbTaThl
3 MakposBomitonus u 5
€€ pe3yapTaThl
IIpoucxoxnenue u
4 pa3BUTHE KU3HU Ha 15 1.5
3emuie
5 [Tpoucxoxnenue 10 1
YeJIOBeKa —
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aHTPOIIOTEHE3

DKOJOrusi — HayKa
0
B3aUMOOTHOIIEHUS
X OPraHUu3MOB U
HaJIOpPraHU3MEHHBI
X CUCTEM C
OKpYXarolei
cpenoit

0.5

Opranu3mMsl U
cpena oouTaHus

DKoJIOrHs BUIOB U
MOMYJIALHMA
DKonorus
COOOILIECTB.
DKOIOTrHYECKHUe
CHCTEMBI

12

1.5

0.5

0.5

10

buocdepa —
rodanbHast
9KOCUCTEMA

11

YenoBek u
OKpY’KaroIas
cpena

12

PesepBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

7.5







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo
Ne JlaTa
Tema ypoka 4acoB
n/n U3YYeHUs
Bcero 106

1 buonorus kak KOMIUIEKCHAas HAyKa U KaK 4aCTb COBPEMEHHOIO 1 02.09
oOuiecTBa
JKuBble cucTeMbl U UX CBOWCTBA 03.09
YpoBHEBas opraHu3anus )KUBbIX CUCTEM 05.09

4 Hcropust oTKpbITUSA U M3ydeHus kieTku. Knerounas teopus 09.09
Metoabl MOJIEKYJISIPHOM U KJIeTOUHOM Onosorun. [IpakTuueckas

5 pabota «/3yyeHne MeTo10B KJIETOYHON OHONIOTHH 1 10.08
(xpomarorpadusi, asekrpodopes, nuddepeHnnansHoe '
uentpudyruponanue, [1L[P)»
XUMUYECKUN COCTaB KJIETKH 12.09
MunepanbpHbIe BELIECTBA KIETKH, UX OUOJIOruyecKas poib 16.09
Oprannueckue BeniecTBa KJIeTku — Oenku. JlaboparopHas

8 pabota «O0HapyXeHHE OCIIKOB C TIOMOIIIbIO KAYECTBEHHBIX 1 17.09
peakuuii»

9 CsaoiicTBa, K1accudukanus 1 GyHKIUNA OETKOB 19.05

10 Oprannueckue BEeNIecTBa KJIETKH — YTIIEBOAbI 1 23.09

11 Oprannydeckue BenecTBa KIETKH — JIUIHIbI 24.09
Hyxneunossie kucnotsl. JIHK u PHK. JIaboparophnas pabota

12 «MccnenoBanne HyKJIIEMHOBBIX KUCIIOT, BBIICIIEHHBIX U3 KJIETOK 1 26.09
Pa3IMYHBIX OPTraHU3MOBY

13 Crpoenue u pynkuuu AT®. Ipyrue nykieosuarpudocdatsl 1 30.09
(HT®) '

14 CexsenupoBanue JIHK. MeToibl reHOMUKH, TPAHCKPUIITOMUKH, 1 01.10
IPOTEOMUKHU

15 MeTobl CTPYKTYPHOU OHOIOTHH 03.10

16 Tunel knetok. [IpokapuoTnyeckas kierka 07.10

17 Crpoenue sykapuotiuueckoit kinetku. [Ipaktudeckas padora 1 08.10
«/3yueHue cBONWCTB KJIETOYHON MEMOpPAHbBI»

18 [loBepXHOCTHBIN anmapar KJIETKH 1 10.10

19 OnnomeMOpaHHble opraHou bl kineTku. [Ipaktuueckas pabora 1 14.10
«/3yueHue NBUKEHUS HUTOIIA3Mbl B PACTUTENBHBIX KIETKaX» '
[TonyaBTOHOMHBIE OPraHOUIBI KJIETKHA: MUTOXOHIPHUH,

20 wactusl. JlabopatopHas pabora «VccnenoBanue mia3mMoan3a u 1 15.10
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAaX»

21 HememOpanHbIe OpraHOU/IbI KIETKH 1 17.10




22 Crpoenue u GyHKIUH s11pa 1 21.10
CpaBHuTENbHAsA XapaKTEPUCTHKA KIETOK SYKapuoT.
23 JlaboparopHas pabota «/3ydyeHue CTpoeHHs KIETOK Pa3InYHbIX 1 22.10
OpPraHU3MOB»
ACCUMUIISITIVS ¥ TUCCUMIISALINS — JBE CTOPOHBI METa00IM3Ma.
24 Tunsl oOMeHa BemectB. JlabopaTopHas pabota «3yuenue 1 2410
KaTaJUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha MpUMepe aMHIIa3bl
WM KaTajasbl)»
®epMeHTaTUBHBIN XapaKTep peaklUi KJIETOYHOT0 MEeTaboI13Ma.
o5 JlaGoparopHas pabota «3yuenue pepMeHTaTUBHOTO 1 0511
pacierieHust epoKcua BOJA0POa B paCTUTEIbHBIX U
JKUBOTHBIX KJIETKAX»
26 benku-akTuBaTOpH! M OCIKH-UHTUOUTOPEI 05.11
27 ABTOTpOGHBII THII OOMEHa BEIIECTB 07.11
28 ®DoTocuHTE3 1
11.11
29 Xemocunres. JlaboparopHast pabota «CpaBHEHHE MPOLIECCOB 1 111
dboTocuHTE3a U XEMOCHUHTE3a»
30 AmnaspoOHbIe opranu3mbl. Buner 6poskenus. Jlaboparopras 1 1411
pabora «CpaBHEHHE MPOLIECCOB OPOKEHUS U JBIXAHUSD)
31 AspoOHBIE OpraHU3Mbl. JTaIbl SHEPTETHUYECKOr0 0OMeHa 1 18.11
32 DHeprusi MeMOpaHHOro rpagaueHTa npotoHoB. Cunrte3 ATD: 1 1911
pabota npotoHHOM AT®-cuHTa3BI
33 Peakuuu MaTpu4HOro CUHTE3a 1 21.11
34 Tpanckpunuus — marpruunslii cuaTe3 PHK 1 25.11
35 TpaHcasIus u €€ Tarbl 1 26.11
36 KonupoBanue amuHokucnot. Pons pubocoM B 6uocunTese Oenka 1 28.11
37 Opranu3zanys reHoMa y NpoKapuoT U 3yKapuoT 1 02.12
38 MonekyspHble MEXaHU3MBI DKCIIPECCUU TEHOB Y 3YKapHOT 1 03.12
39 Bupycsl — BHEKIIeTOUHBIC ()OPMBI KU3HU U OOJTUTATHBIC 1 05.12
napasuTsl. [Ipaktudeckas padora «Co3gaHnue MOAETH BUPYCa»
40 BupycHsle 3a001eBaHus YeI0BEKa, )KUBOTHBIX, PACTCHHIA 1 09.12
41 Ha"oTexHOI0OrMY B OMOJIOTHH Y MEIUIINHE 1 10.12
42 JKU3HEeHHBIN UK KIETKU 1 12.12
43 Matpuunslii cunte3 JTHK 1 16.12
44 Xpomocomsl. Jlaboparoprast pabota «/3ydeHne XxpoMocom Ha 1 1712
TOTOBBIX MUKpOIIpEnapaTax»
45 Jlenenue KIETKH — MHTO3 1 19.12
Tuner knetok. Kapuokunes u nurokunes. Jlaboparopuas padota
46 «Habnronenne MuTo3a B KJIeTKax KOHYMKA KOpelka Jiyka (Ha 1 23.12
TOTOBBIX MUKpOIIpenapaTax)»
47 Perynsauus xu3HEHHOTO LIMKJIA KIIETOK 1 24.12




48 OpranusMm Kak eJMHOE LIeJI0e 1 26.12
Txanu pacrenuii. JlJabopatopHas pabora «3ydeHnue Tkaneu

49 ) 1 28.12
pacTeHui»

50 TkaHu )KUBOTHBIX U 4esoBeka. JlJaboparopnas padora «M3ydyenue 1 13.01
TKaHEH )KUBOTHBIX)

51 Opransl. Cucremsl opranos. JlaboparopHas pabora «3y4denne 1 14.01
OpraHoOB L[BETKOBOI'O PaCTEHUS»

52 Ormopa Tena opraHu3MOB 16.01

53 JIBI>KeHNE OpraHn3MOB 20.01

54 [lutanue opraHu3MoB 21.01
[MuTanue NO3BOHOYHBIX KUBOTHBIX. [IHIIeBapuTEeNbHAS cUCcTEMa

55 1 23.01
yeJioBeKa

56 JlpIxaHue opraHu3MoB 1 27.01

57 JlpIxanue mo3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA 1 28.01

58 TpaHCTIOPT BEIIECTB Y OPTaHU3MOB 1 30.01

59 KpoBeHocHas crcteMa o3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA 1 03.02

60 Briienenue y opranuzMoB 1 04.02

61 3amuTa y OpraHu3MoB 1 05.02

62 NMmyHHas cucrema yenoBeka 1 10.02

63 PaznpaxxumocTts U peryisanuus y Opranu3sMoB 1 11.02
I'ymopanbeHast perysius 1 SHIOKPUHHAS CUCTEMA KUBOTHBIX U

64 1 13.02
yeJioBeKa

65 @opMBbI pa3MHOKEHHUSI OPraHU3MOB 17.02

66 [TosoBOC pazMHOKEHHE 18.02

67 Meiios
["ametorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

68 JlaboparopHas paboTa «3ydyeHne CTpoeHHs MOJTOBBIX KIETOK Ha 1 20.02
TOTOBBIX MHKpPOIIpErapaTax»

69 NunuBuayansHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 24.02

70 3aksajika OpraHoOB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB 1 25.02

71 Poct u pa3zButue xxuBoTHbIX. JJabopaTopHas pabota «BrisBienue 1
MPU3HAKOB CXO/ICTBA 3apO/IbIIIel TO3BOHOYHBIX KUBOTHBIX)

7 Pasmuoxenue u pazsutue pactenuil. JJaboparopuas pabora 1 7,02
«CTpoeHue OpraHoB pa3MHOKEHHSI BBICIIMX PACTEHUI»

73 Hcropus ctaHOBIICHNS U pa3BUTUS IEHETUKU KaK HAyKH 1 03.03

74 OcHoBHbIE IOHATHS U CUMBOJIBI TeHEeTUKH. JlabopaTopHas 1 04.03
pabota «/Ipozoduna kak 00bEKT reHeTHYECKUX UCCIIEI0BAHUI» '
3aKOHOMEPHOCTH HaclieI0BaHUs IPU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipaktuueckas pabora "M3yueHue pe3yiabTaToB 1 06.03
MOHOTHOPHUAHOTO CKPEIIUBAHUS y TPO30PHUIhI"

76 HuTonornueckrue OCHOBBI MOHOTUOPUIHOTO CKpPEIMBAHUS 10.03

77 AHanu3upytoiee ckpemyBanne. Hemomnoe noMuHupoBaHue 1 11.03




Jurubpunnoe ckpeuBanue. [Ipaktuaeckas padota «/3yuenue

78 1 13.03
PE3yNbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS Y TIPO30(DHUITBDY

79 [{uTonorunyeckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS 1 17.03

80 CueruieHHOE HaceI0BaHUE PU3HAKOB 1 18.03

81 XpoMOCOMHasi TEOpHs HACIEICTBEHHOCTH 1 20.03

82 I'eneruka nona 1 01.04

83 ['eHOTHIT KaK LIETIOCTHASI CHCTEMA 1 03.04

84 ['eHeTnyecKuil KOHTPOJIb PA3BUTHS PACTECHUM, KUBOTHBIX U 1 07.04
yelioBeKa

85 M3MeHYnBOCTh IPU3HAKOB. BUbl H3MEHYUBOCTH 1 08.04

86 MoaudukanroHHass K3MEHIYMBOCTh 10.04
Bapuannonsslii psii 1 BapuannonHaas Kpusast. JlaboparopHas

87 pabora «McciaenoBanue 3aKOHOMEPHOCTEH MO (DUKAITMOHHOM 1 14.04
n3MeHYnBOCTH. [locTpoeHre BapHaIllMOHHOTO psia U
BapUAIMOHHON KPUBOII»

88 I'enorunuueckas uaMeHUnBOCTh. KoMOMHATUBHAS N3MEHUYUBOCTD 1 15.04

89 MytannonHas u3MeHYnBOCTh. [IpakTuueckas padora «Myranuu 1 17.04
y 1po30(uiibl (Ha TOTOBBIX MUKpOTpENnaparTax)»

90 3aKOHOMEPHOCTH MYTAIMOHHOTO MPOIecca. JMUTCHETHKA U 1 2104
SMUTECHOMHKA

o1 ['enetuka ‘leJ‘IOBeKa.UHpaKTI/I‘ICCKa}I pabota «CocraBieHue u 1 2204
aHaJN3 POJIOCIIOBHOM»

92 Metoabl MEIULIMHCKON T€HETUKHI 1 24.04

93 3HaveHNE MEIUIIMHCKON T€HETUKH B TIPEIOTBPAIICHUN U 1 58,04
JICYCHUH TeHETUYECKUX 3a00I€BaHU YeIOBEeKa
OcHoBHble OHATHSA cenekiun. JlaboparopHas pabota

94 «3y4yeHune copToB KyIbTYPHBIX PACTEHUH U OPOJ JOMAIIHUX 1 29.04
YKUBOTHBIX)»

95 MeTtonb! cenekimoHHol pabotel. JlaboparopHas padbota 1 05.05
«3yyeHune MeTo10B CENEKIINHN PACTEHUI»

96 JlocTr>keHMs CelleKIMM PACTeHHI U )KUBOTHBIX. [IpakTrueckas 1 06.05
pabora «[IpuBrBKa pacTeHUII

97 CoxpaHeHue, U3y4eHHE U UCTIOIb30BAHNE T€HETUYECKUX 1 12.05
pecypcoB

08 buortexHonorus kak Hayka U OTpacib IPOU3BOICTBA. 1 13.05
[IpakTudeckas padbora «M3yueHrne 00bEKTOB OMOTEXHOIOTHI)

99 OcCHOBHBIC HANPABICHUS CHHTETUICCKOW OMOJIOTHI 15.05

100 XpOMOCOMHAsI U T€HHAasA UHXKEHEpUs 19.05

101 Memunuackiue OMOTEXHOIOTUN 1 20.05

102 Pe3epBUHLH71 ypok. [ToBTopenue, 06001IeHIE, CHCTEMATH3AITUS 1 2205
3HAHUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VAEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YHEHUKA

* buonorusi. buomornueckre CHCTEMBI U TIPOLIECCHI; yTrayOaeHHoe 00yuenue, 10
kiacc/ Tepemor A.B., [TerpocoBa P.A. O011ecTBO ¢ OrpaHUYEHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA



