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MNOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OIpe/eNeHUs] TMOAXOM0B K (POPMHUPOBAHUIO COAEpX aHUS y4eOHOro IpenMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxkenuas PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENIX U
IPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoit deneparnuu, a TakKe IOJOXKEHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeIeNIEHbl OCHOBHBIE (DYHKIIMK IIPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[TporpaMmMa mno Ouosorun Aa€T MpeACTaBICHHE O LENIIX, 00 obmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHs] yUeOHOrO0 MaTrepuana ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M IPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYalolUXCsl MO OCBOCHHUIO COJIEP KaHUs
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HHUHM Ouosioruu, Onaromapss 4yemy B HeH
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOLIEHUWEM K OKpYyXKaroled MpUPOJHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe Mo OMOJIOTMH YAEIEHO BHUMAHUE HCHOJb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
[eJeco00pa3HOro TMOBEACHUS B OKpY)Kalolled NpUpPOTHOM cpeae, aHaiIu3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO OOeCIeueHus



YCIOBUH ISl pEIICHUsI OJJHOM M3 aKTyaJIbHBIX 3a]a4 HIKOJbHOTO OHOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa obecrmeunBaeT (GopMHUpPOBAHWE y OOYYAIOIIMXCS TPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, YKOJIOTMYECKOTO MBILUIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  oOmero o0pa3oBaHMs,  COLMAIU3ALUH
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX Y4€OHBIX MPEIMETOB, B YACTHOCTH, (GU3UKH, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

OT10op conepxanus yueOHoro mpenmera «buosnorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAroOIIeld MPUPOJHOU cpejie, BOCTpEOOBAaHHBIC B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKTypupoBaHHE COAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3aluu 1
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucrema», «CuctemMa M MHOrooOpasue OpPraHUYECKOTO MHUPAY,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allud >KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHHM
UCITIOJI30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€eCeunBaETCs PEIICHUEM CIEAYIOIMIMX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX >KMBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPY>KAOLIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHWUM 3HAHUW U ONBITA, IOJYYEHHBIX MpHU
U3Y4YeHUU OHOJIOTUY;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPBI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH IMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme cpemnero oOuiero o6pasoBanust «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenusi OMoa0ruu Ha 6a30BOM YPOBHE CPETHETO O0IIEro 00pa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 4gaca (1 wac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, ITUKON, ICTETUKON U MPABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHUCTHYEeCKas o0padoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora No 1. «Vcmonb3oBaHue pa3inMYHBIX METOAOB MpHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuuyeckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEJTKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



®depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuibl - (caxaposa, JaKTo3a) U MoJiucaxapuibl (Kpaxmall, TJIUKOIeH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie xkwucinotrel: JHK u PHK. Hykneornasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujeil 1 paKkToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTPOEHMSI MpOKapuoTHueckoi kinetku. Knerounas crenka Oakrtepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas meMmOpana, e€ cBoiicTBa U pyHKIuuU. [{uTomnazma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJIM, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. lnelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOMU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabGopaTopHblie ¥ NpakTUYeCKUe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHICAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqpl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHUI.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUU B KIJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanmsi reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTWYeCKUd KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuablii cuaTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpWIIIMA, peBepTaza W  uHTerpaza. lIpodwumakrrka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenune JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHue KIETKu», Mojeb cTpykTypsl JTHK.

Tema 5. PazmMHOXkeHHE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum murtoza. IIpoueccsl, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOJIOrMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aronTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecronoro
pa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KJIOHUPOBAHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie xeme3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMaTo30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. [loctaomOpuoHanbHOE pazBuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsiMoe (JTUYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMbl Pa3sMHOXKEHHUS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meio3y», «IIpsmoe n HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MIEKONMUTAIIMINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301 /161
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-aliUInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIpENaparax».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEeHETHKH (TUOPHUI0JIOTHYECKUN,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpumHoe CKpemuBaHue. 3aKOH €IUHOOOpasusi THOPUIOB TEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyouee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTH. | eHeTHUEeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

M3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS W HACJIEICTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoicTBa MOIU(PUKAMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u MpU4MHbI MyTaluid. MyTtareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECAIOTHUYCCKUM, OU3HCI[OBEIN, IINTOTCHETHICCKUM, OMOXUMHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEACTBEHHOM MPEeApaclOiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAUYEHUE MEAUIIMHCKON
TCHETHKH B MIPEAOTBPAICHUY 1 JICUEHUY TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUS W €ro IMTOTC€HETHYECKast
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU YEJIOBEKa», «l'€HeTHMKa moJia», «3aKOHOMEPHOCTU HaCIeIOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInkanmun «MOHOTHOPUIHOE CKpEIIMBaHUCY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaboparopHass pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUAHOIO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 mMyTauuil y Apo30Quibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpaXx TNPOUCXOXKIEHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yucras nuHUs. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE NOJIMIUIOUIOB. JIOCTMIKEHMsI CEINEeKIUU paCTEHUM, XUBOTHBIX H
MHUKPOOPIaHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuiel u cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHbIE METOJBI M JOCTH)KEHHS CEJEKIMH PAacTeHUl H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJNOrMU. BiusiHue HBOIOIMOHHONW TEOpUU HA PA3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuune GpayH U GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMYyTEeH Yy BCeX
OpTaHU3MOB.

OpomonnonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoJOIUU. [Ipumeps
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANTAIIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOprOBI 32
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymue cuibl 3BofoIun», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CeMsH, Koyuekuus «[Ipumepbl 3aluTHBIX TPUCIIOCOONICHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHs 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb amnmnukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas pabora Ne 2. «Omnucanue npucrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XHUMHYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. IlepBble KIETKH WU HUX HBOJIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUd u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH 4YejoBeKka. Meroawsl H3ydeHHs aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIICHUE OPYAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pas3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHSAM CYIIECTBOBAHMS. EJIMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 YEJIOBEKa», «JlpeBHenmme moanm», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
M300pKEHUSI KAaMEHHBIX OPYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KouieKuus «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLMSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOphI: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTOnepuoan3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajlu3M, KOMMEHCAJIN3M (KBApTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXIA€MOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momunantel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUHU B S3KOCHCTEME.
Tpoduueckue (muimeBbie) YPOBHU JKOCUCTEMBI. [luImieBpie IiemM U CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3eMII€.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEeHIECTB U OMOr€OXMMHYECKUE LUKIIBI 3JIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa YCTOMUYMBOCTH Onocdepsl. OCHOBA palliOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «llumeBsie nenu», «buoreHo3: cocTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JCWCTBHA Ha NOPUPOLY», «BaxkHeNIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kHEMIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouochepsl»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anruKamnus «Tunudabie OMOIIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepObapuM W KOJUICKIIMM pACTEHUH U
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTATOB OCBOCHUA IpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPCHHHX YOEKIECHWM JIMYHOCTHU HA OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJla U CTAPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JIuyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3WIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIeCTBa, paclIMpeHUEe >KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIbHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTWH, TOHUMAHUS 3HAUYCHUS OWOJOTMU B TO3HAHMHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



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

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJbTYPbI 310POBbS U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE MOCJEACTBUNA W HENPUATUS BPEIHBIX MPUBBIYEK (YyHOTpEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HAIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, INIAHUPOBATH U CaMOCTOSATEIBHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpPa30BAHMUIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TpoOJieM, CBS3aHHBIX C paIMOHAJIHHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUSATHBIE SKOJIOTHUECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHON M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE creruduKd OWOJOTMM KaK HayKd, OCO3HAaHUS €€ poJju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHUS SIBIICHUN OKPYXKAIOIIEro MUpPA M MPOUCXOANINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYaIHSX;

OCO3HAHWE LEHHOCTM HAYYHOU JEITEIBbHOCTH, F'OTOBHOCTH OCYIIECTBIISIThH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUH B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIEHAayYHbIE MOHATHUS, OTPaKaroIne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaOMIOJIEHHWE,  HM3MEpPEHUE, OKCHEPUMEHT U JIPYrux),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATUA ISl OOBSICHEHUS (DAKTOB U SIBICHUI
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui IpEeICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIILICHUE MTPU PEUICHUU KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIISAITh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIAUTh apryMEHTHI JJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX MHPOPMALUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCITOIB30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ovonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 0€30MTaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TMpeJiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYallUM,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBYSI PU PENICHUH YICOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ OCTHKEHUIO: COCTAaBJIATh IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HIEHU C TO3WLHWM HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKUM U CBOEBPEMEHHO IIPUHUMATh PELIEHUA N0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buomorusp
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
JKU3HCHHBIX CUTYaIlUsX, CBA3AHHBIX C Ouojorueid. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUS ydyeOHoro mpeameta «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBATh COJIEpKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PEeNPOAYKIIHSI ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKIEHUS KyJIbTypHbIX pacTteHuili H. V. BaBuiioBa), onpenensiTe rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIECIyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOTYYECHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, HWHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPYXAaIOLUX JIOAEH, COOI0IEHN HOPM IPaMOTHOIO MOBEACHHS B OKpPYKaroen
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleI0BaHWEe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHUPOBATH HHPOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» 6 11
Kj1acce NOJKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yU€HBIX-OMOJOTOB B pPa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(DOHA, SBOIIONMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKHE (aKTOPHI,



HKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEETSATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCMOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIUU B JKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0IEHUSI HOPM IPAaMOTHOTO TIOBEJICHUS B OKPY KaIOIIei
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIECTB U SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHBIE€ IHCHMEHHbIE U YCTHbIE COOOIIEHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmorexa LHOK
p . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
P https://m.edso00.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso0.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnorexka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3BMEHYNBOCTD 8 15 bubmmorexa [JOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne o/ P Kourpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHUE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
uugpoBbIe
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue p
Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
bubnuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckast paborta Ne 1 1 05 bubnnoreka [JOK
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
W3y4EeHUN OMOJIOTHUECKUX 0OBEKTOBY
3 buoniornyeckue cucremsl, MPOLECCH U UX 1 bubnuotexa [JOK
U3y4EHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctas KiIeTku. Boga n 1 bubmuoreka [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5) b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «M3y4yeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaJasbl)»
bu6mmorexa [IOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 H .ATO 1
YIGICHHOBHIE KHGIIOTE! https://m.eds00.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hcropus u MeToIbI U3Y4EHHUS KIIETKU.

bubmuoreka [JOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Kierka kak 11eJ10CcTHas )KUBasi CHCTEMa
CTpoeHue 3yKapuOTHYECKOM KIIETKH.
JlaGopaTtopnas pabora Ne 2 «3yuenue
PATOPHATD . 1 bubmuoreka [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 5 - 0.5 https://m.edso0o.ru/863e6ff0
TPUDOB H DAKTCPHI HOA MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIIMCaHUE)»
bubmuorexa [JOK
12 OOMeH BelIecTB WM MEeTab0Iu3M https://m.edso0.ru/863e766¢
bubmuoreka [JOK
1 ) . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14
DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Muto3. JlabopaTopnast padora Ne 3
15 «Hab6mroierre MUTO3a B KIIETKaX KOHYMKA 0.5 bubmorexa [JOK
' https://m.edso00.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peaknys MaTpuaHOTO bubnmoreka [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubmuoreka [JOK
o Tpancsmms — duocwnres benxa https://m.eds00.ru/863e796e
bu6mmorexa [IOK
18 H —
CHIICTONHBIC (POPMEI KH3HH — BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Meiio3
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
OmnogotBopenue. JlabopaTopHas pabora Ne bubnmoreka [JOK
21 0.5
4 «3yueHue CTpOCHUS MOJIOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
22 NHauBHyanpbHOE pa3BUTHE OPTraHU3MOB bubmmorexa [JOK
AMBHILY P P https://m.eds00.ru/863e8436
93 ['eHeTHKa — HayKa O HACJIEJICTBEHHOCTH U bubnmoreka [JOK
W3MEHYHUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJICTOBAHUS bubmmoreka [JOK
IpU3HAKOB. MOHOrMOpUIHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpeniyBanue. 3aKOH bubnnoreka [JOK
HE3aBHUCHUMOTI'O HACJIEI0BAHNS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOe Hacae10BaHNE MPU3HAKOB.
Jlaboparopnas pabota Ne 5 «3yuenue
26 e3 J'IliTaTlf)B M(E)HOFI/I6 WTHOTO IZII 0.5 bubmmorexa [TOK
pesy pu ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKPOTIpEIapaTax»
I'enernka nona. HacinenoBanue npu3HaKkos, bubmuorexa [JOK
27
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTh. JIJabopaTopHas padota Ne 6.
N3ydenne mouduKaoHHOM bubnnoreka [JOK
28 0.5
W3MEHUYHUBOCTH, IOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KpUBOW»
bu6 OK
29 Hacnencrsennass N3MeHUYUBOCTD. 0.5 nbmmorexa I

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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JlaboparopHas pabota Ne 7. «Ananu3
MyTaluil y qpo30(Guiibl Ha TOTOBBIX

MHUKpOIIpenapaTax»
bubmuoreka [JOK
30 Perieritka wenosexa 1 https://m.edsogru/863e8d78
PesepBHeIil ypok. O000IICHHE TTO TeMe
31 «HacmencTBeHHOCTh H U3MEHYHUBOCTD 1
OpraHU3MOBY
bubmuoreka [JOK
32 (Cenekuus kax HayKa 1 mpolece 1 https://m.edsogru/863e9214
33 Metoapl ¥ JOCTHIKEHUSI CENIEKIINU PACTEHUM 1 bubmuoreka [JOK
1 KABOTHBIX https://m.edso0.ru/863e9214
34 broTexHOoI0rHs Kak 0Tpaciib MPOU3BOICTBA 1 Bubmmorexa LIOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne i/ Tema ypoka Kourpoabubie IIpakTnyeckue HupposkLie
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHUi 00 1 bubnnoreka [JOK
SBOJIIOAU https://m.edsoo.ru/863e9570
bubmuoreka [JOK
3 Muipososmows 1 https://m.edsoo.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi equHUIA
4 BUJA ¥ dBomroIMK. JlaboparopHas pabota 1 05 bubnunoreka [JOK
Ne 1 «CpaBHeHue BUJOB O https://m.edsoo.ru/863e99c6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBmokyIiue cuibl (3eMeHTapHbIe (pakToph) 1 bubnuotexa [JOK
3BOIIONUHU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro ¢hopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas padora 1 05 bubmuorexa [JOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edso00.ru/863e9fde
opranusma u €€ OTHOCHUTEIHLHOTO
XapakTepa
8 HampaBrieHust u myTd MaKpOdIBOIIOINH 1 bubmmorexa [JOK

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
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HeoOpatumocTs 3BOIIONNN

Ucrtopust xu3Hu Ha 3emiie 1 METObI €€

10
M3YyYeHUS
1 ['MnoTtes3pl MPOUCXOKAECHUS KU3HU Ha bubnmoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 «3yuenue 0.5 Bubmmorexa LIOK
: https://m.edsoo.ru/863ea8bc
MCKOIIAEMBIX OCTATKOB PACTCHUH H
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4eckoro bubnunoreka [JOK
MHUpa https://m.edso0.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIOIMS YeJoBeKa (aHTPOIOreHe3) https://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnnorexa [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOINA YEJIOBEKA
18 UYenoBeueckue packl ¥ MPUPOIHbIE bubnmoreka [JOK
ajarTaluy YejJoBeKa https://m.edsoo.ru/863eaea2
PezepHblit ypok. O60011eHNE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emiie»
20 DKoJoTHs Kak HayKa
21 Cpenpl OOUTaHUS U YKOJIOTHUECKUE bubnmoreka [JOK
(bakTophI https://m.edsoo.ru/863eafec
22 Abunortnueckue paxktopsl. JlaboparopHas 0.5 bubmuorexa [IOK
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pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oburanusy. JlabopatopHas padora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

https://m.edsoo.ru/863eb10e

23 buotnueckue GpakTops bubmmorexa [JOK
https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonysiiun. [Ipaktudeckas padora Ne 2 05
«[ToacuéT MIOTHOCTU MOMYSIUN Pa3HBIX
BUJIOB PACTCHHID
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 E;:fi;ﬁfé;aogr(zgﬁeb%a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmmorexa [TOK
https://m.edso0o.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 Dkonoruveckue nupamuabl. CBoicTBa bubmmorexa [JOK
sxocHcTeM, CyKieceus https://m.edso0o.ru/863eb5fa
28 IIpuponHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanbHas sKocucTeMa bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuorexa [JOK
omocdepsl https://m.edso00.ru/863ebd16
32 YenoeuecTBO B Orochepe 3emnn
33 CocyniecTBOBaHHUE MPUPOJIBI U bubmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepBubIil ypok. O6001IEHHE TEMBI
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«COOGH.ICCTB& 1 OKOJIOTHYCCKHUE CUCTCMBI)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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"119.9. B bemepanbHbIX U pernoHanbHbIX Npoueaypax oueHkM kayecTBa obpasoBaHUSA UCMONb3yeTcs
nepeyeHb (KoaudmkaTop) pacnpedeneHHbIX MO Kraccam npoBepsieMblx TpeboBaHW K pesynbTaTtam
OCBOEHMSI OCHOBHOM 0OOpasoBaTenbHOW MporpaMmbl cpegHero obulero obpa3oBaHWs U 3MNEMEHTOB
cogepxaHus no buonoruu.

Tabnuuya 16
MpoBepsieMble TpeboBaHUS K pe3ynbTaTaM OCBOEHUS OCHOBHOWM
obpasoBartenbHon nporpammel (10 knacc)
Koo MpoBepsieMble NpeaMeTHble pe3ynbTaTbl OCBOEHMSI OCHOBHOM 06pasoBaTenbHON
npoBepsiemMoro nporpamMmmbl cpegHero obuiero o6pasoBaHus
pesynbTaTta
1 CchopMnpoBaHHOCTb 3HAHUA O MeCTe U ponu GUoMNorMnm B CUCTEME Hay4HOro

3HaHWS E€CTECTBEHHbIX Hayk, B (DOPMMUPOBAHWM COBPEMEHHON ECTECTBEHHO-
Hay4yHON KapTWHbI MUpa U HAay4HOTO MUPOBO33PEHUS; O BKMade POCCUICKMX M
3apybexHbIX y4YeHbIX-GMONoroB B pas3BuTMe Guonoruv;  yHKUMOHArbHOW
rPaMOTHOCTM YenoBeKa Ans peLleHnst X)XU3HEHHbIX 3aday

2 YMeHue packpbiBaTb cogepxaHne GUoNormvyeckmx TEPMUHOB U NMOHATUM: XU3Hb,
KrneTka, opraHusM; metabonuam (oOMeH BeLllecTB W NpeBpalleHne 3IHepruu),
romeocta3 (camoperynsiumsi), ypOBHEBas OpraHv3aumsi XMBbIX CUCTEM,
camoBocnpoussegeHve (penpoaykums), HacneacTBEHHOCTb, UBMEHYMBOCTb, POCT
n pa3suTue

3 YMeHne wu3naratb OGuonormdeckue Teopum  (KNeTtoyHasi, XpPOMOCOMHas,
MyTaumnoHHas), 3akoHbl (. MeHgens, T. Moprana, H.W. Basunosa) n yyeHus (o
LeHTpax MHoroobpasmss W MpPOUCXOXOEHUS KyMnbTypHbIX pacteHun H.U.
Baswunosa), onpegensaTb rpaH1Lbl UX NPUMEHUMOCTHU K XMBbIM CUCTEMaM

4 YMeHne BnageTb MeTodaMu HayyHoro nosHaHus B Guonorum (HabnogeHwe wm
onncaHme XuBbIX CUCTEM, MPOLIECCOB U SABIIEHWW; OpraHu3auus u npoBeaeHune
Buonornyeckoro  aKcrnepuvMeHTa,  BblABWXKEHWE  TUNOTesbl;  BblSBEHUE
3aBMCMMOCTU MeXay uccnegyembiMy BenMynHamun, obbACHEeHMEe MOMNyYeHHbIX
pe3ynbTaTtoB, WCMOMb30BaHHbIX HAy4YHbIX MOHATUN, TEOPUA N 3aKOHOB; yMEHWEe
AenaTtb BbIBOAbl HA OCHOBaHMMN MONYYEHHbIX Pe3ynbTaToB)

5 YMeHve BbigenATb CyLeCTBEHHble MPU3HaKW BUPYCOB, KIMETOK MPOKapuoT W
QYKapnoT, OOHOKIMETOYHbIX W MHOIOKMEeTO4YHbIX OpPraHn3MoB; 0COOEHHOCTH
npoueccoB obmeHa BeLLecTB U NpeBpaLleHnst 3Heprum B krneTtke, poTocuHTE3a,
NnacTU4eckoro M SHEepreTM4yeckoro obMeHa, XemMoCuHTe3a, MWUTO3a, Meio3a,
onnogoTBOpPEHUS, pa3MHOXeHU4, nHamenayanbHOro pas3BuUTUA  opraHmama
(oHTOreHes)

6 YMeHne MpuUMeHATb MNOfyYeHHble 3HaHWA ANna 00bACHeHUst Guonornyeckux
NPOLLECCOB U ABMNEHUN, ANA NPUHATUSA NPAKTUYECKUX PeLLleHUn B NoBCEOHEBHON
XMU3HM B Uenax obecneyeHnss Ges3onacHOCTM CBOEro 340pOBbA W 300pPOBbS
OKpY>XaloLLMX nogen, cobnogeHns HOpM rpamoTHOrO NOBEAEHNS B OKpYyXatoLLuen
npvpogHon cpefe; MoHMMaHme HeobXOoOUMOCTW MCMONb30BaHUS OOCTUXKEHWN
COBpPeMEeHHOW Guronorum n BuoTexHonorn ans pauuoHansHoro
NPUPOAONOSb30BaHUA

7 YMmeHune pewaTb 3J1ieMeHTapHble reHeTn4eckme 3aga4vym Ha MOHO- U ,D,MFI/I6pI/ILI,Hoe
CKpelinmBaHue, cuenrieHHoe HacnegoBaHue; COCTaBIATb CXeMbl MOHOFI/IGpI/IJJ,HOFO
CKpelinmBaHna ana npeanckasaHna HacnegoBaHuA NpuU3HakoB y OpraHnM3mMoB

8 YMeHue BbINOMHATL NabopaTopHble W NpakTudeckne paboTbl, cobropaTtb
npaswuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060pyAOBaHMEM




9 YMeHne  KpUTUYecKu oueHMBaTb W MHTepnpeTuMpoBaTb  MHGOPMaLMio
Bronornyeckoro cogepxaHus, BKMIOYAKOLWY MNCEeBAOHaYYHble 3HaHUA U3
pasnuyHbiX uctoyHnkos (CMW, HayyHO-nonynspHble maTepuansbl); 3TU4eckue
acnekTbl COBPEMEHHbIX UccnegoBaHuin B buonornv, MegmunHe, bUoTexHonornm

10 YMmeHune cosgaBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHble coobLyeHus, obobLas

6M0norw-|ecr<y+0 Vchbopmaumo n3 HECKOJIbKNX NCTOYHUKOB, rPamMoOTHO
MCNONb30BaTb NOHATUNHBIN annapart Guonorun

Tabnuuya 16.1

lMpoBepsiemble anemeHThl cogepxanuns (10 knacc)

Koa [poBepsaeMbIn aneMeHT coagepxaHus
1 Bronorus kak Hayka
1.1 Buvonorus - Hayka o xwuBol npupoge. Ponb 6uonorum B oopmMmpoBaHMM COBPEMEHHON
Hay4yHOW kapTuHbI Mupa. Cnctema BGuonornyecknx Hayk
1.2 MeTtogbl MO3HaHUA XuBOW npupodbl (HabnwogeHue, SKCNEpPUMEHT, OnucaHue,
n3MepeHue, knaccmdmkauus, MogenupoBaHune, ctaTucTuyeckas obpaboTka AaHHbIX)
2 XKueble cuctembl 1 nx opraHm3aums
2.1 XKueble cuctembl (BuocucTteMbl) Kak npegmeT  usydeHuss Guonormn. CBoWncTBa
ouocuctem n nx pasHoobpasme
2.2 YpoBHM  oOpraHu3aumm  BUOCUCTEM:  MONEKYNSAPHO-TEHETUYECKUNA,  KINETOYHbIN,
OpraHN3MeHHbIV, NOMYNSALMOHHO-BMAOBON, 9KOCUCTEMHbIN, BUocdepHbIn
3 XUMUYECKUI COCTaB N CTPOEHWNE KNETKN
3.1 Xumunyecknm cocTaB KNeTKu. Xumundeckne AJIEMEHTLI: MaKpO3SieMeHTbl,
MUKpOanemMeHTbl. Boga u muHepanbHble BelwlecTBa. PyHKUMM BOObI U MUHEparibHbIX
BeLlecTB B kneTke. lNogaepxaHne ocmoTuyeckoro banaHca
3.2 Berkn. CoctaB u cTpoeHve 6enkoB. AMWHOKUCNOTbI - MOHOMepbl Oernkos.
HesameHMMble U 3aMeHUMble aMWHOKUCMOTbI. AMWHOKUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl 6enkoBon Monekynbl (MepBUYHas, BTOPUYHAsA, TpeTUYHas u YeTBepTUYHas
CTPYKTYypa). Xumu4yeckme ceomnctea 6enkoB. buonornveckme yHKLnnM 6enkos.
depmeHTbl - Buonormyeckme katanm3datopbl. CTpoeHve hepMeHTa: aKkTMBHBbIN LEeHTP,
cybcrpatHas cneumdunyHocTb. KodepmeHTbl. ButamuHbl. OTnvuma depmeHToB OT
HeopraHM4yecknx KaTanm3aTopos
3.3 YrneBoabl: MoHOcaxapugbl (rmiokosa, pubosa w  gesokcupubosa), Aucaxapuvbl
(caxapo3a, naktosa) W nonucaxapudbl  (Kpaxman, T[JIMKOreH,  Lenmnonosa).
Brvonornyeckue yHkuMM yrnesoaos.
Jivnnger:  Tpurnuuepugel, crtepougbl, docdonunuapl. MapodunsEHO-rIMapodobHbIe
ceBonctBa. buonorvyeckme yHkumm nunugos. CpaBHeHuwe yrneBogoB, 6enkoB u
nMNUAoB Kak UCTOYHMKOB 3HEPTnn
3.4 HyknenHosble kucnotbl: HK n PHK. Hykneotuabl - MOHOMEpPb! HYKNEWHOBbLIX KUCHOT.
CtpoeHue u pyHkumm AHK. CtpoeHue n cyHkummn PHK. AT®: cTpoeHune n dyHKLMK
3.5 Lintonorusa - Hayka o knetke. KnetouHas Teopusi. MeToapbl N3y4eHUs KneTok
3.6 KneTka kak uenocrtHas xwuBas cuctema. ObLine NpM3Haky KNeToK: 3aMKHyTas Hapy>KHas

mMembpaHa, monekynbl [HK kak reHeTu4eckun annapat, cuctema cuHtesa 6enka




3.7

Tunbl KNeTok: aykapuoTudeckass wu npokapuotuyeckas. OCoOBEHHOCTU CTpOoeHUus
npokapuoTudeckon knetku. KnetouHas cteHka Gaktepuii. CTpoeHne 3ykapuoTU4eckomn
kneTkn. OCHOBHbIE OTNMYUA PaCTUTENBbHON, XXKMBOTHOW 1 FTPUBOHON KNETKX

3.8

[MoBEPXHOCTHbIE CTPYKTYPbl KMNETOK - KIMEeTOYHasl CTeHKa, FMMKOKanuKC, UX QYHKLMW.
lMnasmatnyeckas membpaHa, ee cBoWcTBa U byHKUMKU. Litonnasma n ee opraHougpl.
OpgHomeMmbpaHHble opraHouabl KneTku: aHgonnasmatnyeckas cetb (AMC), annapar
onbakn, nuaocomebl. [NonyaBTOHOMHbIE OpraHoOWMAbl KIETKA: MUTOXOHOPWM, MAacTuapl.
lMpoucxoxaeHne MutToxoHApWA u nnactua. Bugbl nnactna. Hemem6paHHble opraHovabl
KNeTKn: puUOOCOMBI, KMETOYHbIA LEHTP, PECHUYKW, XKIYyTUKA. DPyHKUMWM OpraHoMpos
KneTku. BknioyeHus

3.9

AOpo - perynsTopHbii  UeHTp kneTku. CTpoeHue sgpa: spepHas obornoudka,
Kapvonnasma, XpoMaTuH, SApPbILLKO. XpOMOCOMbI

3.10

TpaHcnopT BeLLeCTB B KneTke

YKnsHeneaTenbHOCTb KNeTKN

4.1

O6bmeH BewectB, unum MeTabonuaMm. Accumunaumsa (nnactudecknii  obmeH) w
ancenmnnaumsa  (sHepretnyeckui obmeH) -  OBe  CTOpPOHbI  €4MHOro  npouecca
MeTabonuama. Tunbl oOMeHa BeLWeCTB: aBTOTPOMHbIA M reTepoTpodHbIn. Ponb
depMeHTOB B OOMEHE BELLECTB 1 NPEBPALLEHUN IHEPTUN B KNETKE

4.2

doTtocuHTes. CBeTtoBass M TemHoBasd ¢ba3bl hoTocuHTE3a. Peakuum ¢oTocuHTE3A.
OdpekTnBHOCTE POTOCUHTE3a. 3HadeHve OTOoCKMHTE3a ONs XKU3HM Ha 3ewmne.
BnusHue ycnosun cpefbl Ha (pOTOCUHTES N CMOCO6 LI MOBLILLEHUS ero NPOAYKTUBHOCTU Y
KyNbTYPHbIX paCTEHU.

XemocuHTes. XeMocuHTesmpyowme b6akrepun. 3HavyeHme XeMocuHTe3a ANs XU3HM Ha
3emne

4.3

OHepreTnyecknn obmeH B  knetke. PacwenneHune BewecT, BblAeneHne u
aKKyMYNMPOBAHWE 3SHEPrun B KneTke. JTanbl 3HepreTnyeckoro obmeHa. [Mukonua.
BpoxeHne wun ero Buabl. KncnopogHoe OKUCREHME, WM KNETOYHOE AblXaHue.
O hekTUBHOCTL aHEPreTUYEeCKoro obmeHa

4.4

Peakuun maTpuyHOro cuHtesa. [eHeTudeckasas wuHdopmauma n OHK. Peanusauus
reHeTudeckon uHdopmauum B KneTke. [eHeTMyeckMd Kog W ero CBOWCTBa.
TpaHckpunuusa - MaTpuyHbii  cuHTe3 PHK. TpaHcnauus - ©OuocunHTe3 Oernka.
KognpoBaHue amunHokmcnot. Ponb pubocom B BrocnHTese Genka

4.5

HekneTouHble hopMbl XnU3HU - BUpYChl. icTopusa oTkpbiTus Bupycos (O.U. MiBaHoBCkMiA).
OCOBGEHHOCTN CTPOEHUA U XU3HedesaTenbHocTUM BupycoB. baktepuodarn. Bonesnu
pacTEHUN, XMBOTHbIX U YeroBeka, Bbi3blBaeMble BuUpycamu. Bupyc ummyHogedmumnta
yenoseka (BUY) - Bo3bygutens CMALOa. MNpodunaktuka pacnpocTpaHeHUs BUPYCHbIX
3aboneBaHun

PasmHoXeHune n nHameuayanbHoe pasButmne opraHM3mMoB

51

KneToYHbIN UMK, WKW XKU3HEHHbIN UMK KneTku. MHTepdasa u mutos. [lpouecchl,
npoTekawwune B uHTepdase. Pennukaums - peakums maTpudHoro cuHtesa [OHK.
CTpoeHne XxpoMocoM. XpOMOCOMHbIN Habop - kapuoTun. OunnongHbii 1 ranfiongHbin
XPOMOCOMHbIE Habopbl. Xpomatugbl. LluTonormdyeckne OCHOBbI Pa3MHOXEHUS U
WHAMBMAYANbHOIO Pa3BUTUS OPraHM3MoB.

HeneHne knetkn - mutos. CTtagum mutosa. [lpouecchbl, Mpoucxogsawime Ha pasHbIX
cTagmnax mutosa. bnonornyeckui cmbicn MMTO3a

5.2

dopmbl  pasMHOXeHMsi opraHuM3MoB:. 6Oecronioe M nonosoe. Buabl Gecnonoro
pPasMHOXEHWs: OeneHue HagBoe, MOYKOBaHWe OAHO- WM MHOTOKMETOYHbIX,
crnopooGpasoBaHve, BereTaTMBHOE pasMHOXeHMe. VICKYyCCTBEHHOEe KIIOHMpOBaHMe




OpraHmM3mMosB, ero 3Ha4deHune ana cenekumn

5.3

lMonoBoe pa3mMHOXeHWe, ero oTnn4yms oT 6ecnonoro.
Meios. Ctagun menosa. lNpouecchl, Npoucxogsuwme Ha ctagusix mernosa. [NosegeHne
XpoMOCcoM B Meno3se. KpoccuHroep. brnonornyecknin CMbiCrn 1 3Ha4yeHne Menosa

5.4

ameToreHes - npouecc 06pasoBaH|/|;| MOJIOBbIX KNEeTOK Y XUBOTHbIX. [NonoBble »enesbl:
CEMEHHUKN " HAUYHUKN. O6pasoBaH|/|e N pasBuUTUE MNOJNIOBbIX KMNETOK - ramet
(cnepmartosouna, anuekneTka) - cnepmaTtoreHe3d u ooreHe3. OCOBEHHOCTM CTPOEeHUs
ANLEKNeTOoK U cnepmaTo3ongoB. OnnogoTBopeHve. [NapTeHoreHes

55

MHamBugyanbHoe pas3eutMe (OHTOreHes). OMOpUOHanNbHOE pas3BUTUE (3MOpUOreHes).
OTanbl  9MOpPUMOHANbLHOrO  Pas3BUTMA Y  MO3BOHOYHbLIX KUBOTHBLIX:  ApoGneHue,
ractTpynsaums, OpraHoreHes. MNocTambpuroHansHoe passuTue. Tunol
NOCTaMBPMOHANBLHOrO Pa3BUTUS: NpPSMOeE, Henpsmoe (NMMYnHoYHoe). BnuaHne cpenbl Ha
pasBuTUE OPraHM3MoB; PaKTOPbl, CNOCOOHbIE BbI3blBaTh BPOXAEHHbIE YPOACTBA.

Poct n passutue pacteHun. OHTOreHe3 LBETKOBOrO pPaCTEHMS: CTPOEHWE CEMEHM,
cTaguu pas3suTus

HacneacTtBeHHOCTb M UBMEHYMBOCTb opraHM3mMoB

6.1

I'Ipep,meT N 3agaydn reHeTuku. |/|CTOpI/IFI pa3BuTnA reHeTuKu. Bknag pOCCVIVICKVIX n
3apy6e>+<Hb|x Y4Y€HbIX B pa3BUTUE TEHETUKWN. MeToabl reHeTuku (I'VI6pVIﬂ,OJ'IOI'l/I'~IeCKVII7I,
LMTOreHEeTUYECKNI, MOJ'IeKyﬂFIpHO-FeHeTMHeCKMVI). OCHOBHblEe TreHeTU4eckMe MNOHATUS.
"eHeTU4eckasa CMMBONUKA, ncnosrb3dyemas B cxemax CerU.I,VIBaHVIVI

6.2

3aKOHOMEpPHOCTM  HacnegoBaHUA  MPU3HakoB, ycTaHoBneHHble [, MeHgenem.
MoHornbpugHoe ckpewmBaHue. 3akoH eanHoobpasns rmbpuaoB NepBoOro MOKOMNEHMS.
MpaBmno OMUHMPOBaHUSA. 3aKOH pacLienneHns npmsHakos. [MnoTesa YMCTOThl ramer.
MonHoe 1 HenonHoe JOMUHMPOBaHUE.

OvurnbpugHoe ckpewmBaHve. 3akoH HE3aBWCMMOrO HacnegoBaHWs  NPU3HaKoB.
LinToreHeTnyeckne  OCHOBbI  AMrMOPUOHOIO  CKpelumBaHWs.  AHanuaupyioulee
ckpelumBaHue. lcnonb3oBaHWe aHanuM3upylowero CKpelumMBaHWs Ans onpeaeneHus
reHoTuna ocobum

6.3

CuenneHHoe HacnegoBaHue npusHakoB. Pabota T. MopraHa no cuenneHHoOMy
HacrefoBaHWO reHoB. HapylieHue cuenneHus reHoB B pesynbTaTe KPOCCUMHroBepa.
XpoMocoMHasi Teopusi HacneacTBeHHOCTU. 'eHeTuYeckme KapTbl.

"eHeTuKa nona. XpoMOCOMHOe onpeferneHne nora. AyTocoMbl M MOOBbIE XPOMOCOMBI.
[loMorameTHbIe U reTeporameTHble opraHM3mel. HacrnegoBaHue Npu3Hakos, CUEneHHbIX
C rnonom

6.4

N3meHumBOoCTb. Buabl M3MeH4MBOCTW: HeHacrnegcTBEHHas M HacneacTBeHHas. Pornb
cpefdbl B HeHacrneACTBEHHOW W3MEHYMBOCTU. XapakTepucTuka mMoaudukaLmMoHHON
U3MeHuYMBOCTU. BapuauuvoHHbI psa W BapuauuoHHas Kpueas. Hopma peakuuu
npu3Haka. KonnyectBeHHble U Ka4eCTBEHHbIE NPU3HAKM U UX HopMa peakuun. CBoicTea
MOANMUKALNOHHON U3MEHYNBOCTH

6.5

HacnepncrteeHHas, nnu reHoTunmyeckas, N3MEHYMBOCTb. KombuHaTuBHas
N3MeH4YMBOCTb. Meno3 n nonoBor nNpouecc - OCHOBa KOMOWMHATUBHOW M3MEHYUBOCTU.
MyTaumoHHasa u3MeHuYMBOCTb. Knaccudwukaums MyTauun: reHHble XPOMOCOMHbIE,
reHoMHble. Yactota u npuuuHbl  MyTauun. MyTtareHHble  dakTopbl.  3akoH
roMOrnorM4eckux psiaoB B HacneacTBeHHom nsamerHynsoctn H.U. Basunosa

6.6

leHeTka uyenoseka. Kapuotun uenoBeka. OCHOBHble METOAbl FEHETMKM YenoBeka:
reHeanornyeckun, GnM3HeLOoBbIN, LUUTOTEHETUYECKUA, OMOXUMUYECKUIA, MOMEKYNSPHO-
reHeTUYECKNN. CoBpemeHHoe onpegerneHve reHoTuna: NOMHOreHOMHoEe
CeKBeHMpOBaHWe, reHoTUNUpoBaHWe, B TOM 4ucre ¢ nomowbio [ P-aHanusa.
HacnegctBeHHble  3aboneBaHuMs  YenoBeka: TreHHble  GonesHu, 6onesHn ¢




HacneaCTBEHHOW NpeapacnofioXeHHOCTbO, XPOMOCOMHble Bone3Hn. ComaTudeckue u
reHepatuMBHble MyTauun. [lpuHUMNbl 300pOBOro  obpasa  KU3HW, OUArHOCTUKM,
npoomMnakTuKM 1M nedeHnss reHetmdeckux  GonesHen. Meaumko-reHeTuyeckoe
KOHCYINbTUpOBaHUe. 3HaYyeHne MeaULMHCKOW FeHeTUMKU B NpedoTBpaLleHuMn 1 feyeHnm
reHeTnyecknx sabonesaHui Yenoseka

7 Cenekuus opraHnamoB. OCHOBbLI BUOTEXHONOTNN

7.1 Cenekumsa kak Hayka 1 npouecc. 3apoxaeHue cenekumm n goMmectukaums. Yyerne H.U.
BaBunoBa o LeHTpax NpoMCXOXAEHUS U MHOroobpasuns KyrnbTypHbIX pacTeHui. LieHTpbl
NPOUCXOXAEHNS AOMALLHUX XUBOTHbIX. CopT, nopoaa, WwraMmm

7.2 CoBpeMeHHble MeToabl cenekuun. MaccoBbii U UHAUBMAYanNbHbLI OTOOPLI B Cenekunm
pacTteHnn 1 XuBOTHbIX. OueHka aKkcTepbepa. bnuskopoacTBeHHOE ckpeluMBaHue -
MHBpUAnHr. Yumcraa nuHua. CkpelwimBaHue YUCTbIX NUHUMK. 'eTepo3uc, unu rmbpuaHas
cuna. HepoacteBeHHoe ckpelwmBaHve - aytopuauHr. OtganeHHas rmbpuamsaums u ee
ycnexu. VICKyCCTBEHHbIV MyTareHes 1 nonyvyeHne nonvnnongos. [JocTmxkeHus cenekumm
pacTEHUN, XMBOTHbIX N MUKPOOPraHn3MoB

7.3 BruoTtexHonorua kak otpacnb npoumsBoAcTBa. [eHHas WHXeHepus. JTanbl CO3[4aHUS
pekombuHaHTHoM [IHK 1 TpaHcreHHbIx opraHnamoB. KneTouHas nHxeHepus. KnetouHble
KynbTypbl. MukpoknoHansHoe pasmHoXeHne pacTeHun. KnoHuposaHue

BbICOKONPOAYKTUBHbLIX  CENbCKOXO3AWCTBEHHbIX ~ OPraHU3MoB.  JKOMOrMyeckme mu
aTmdeckune npobnemol. TMO - reHeTUYeCKN MOANDULMPOBAHHbLIE OPraHN3Mbl

Tabnuua 16.2

lMpoBepsaembie TpeboBaHMs K pe3ynbTataM OCBOEHUS OCHOBHOM
obpasoBatenbHoM nporpammel 11 knacca

Kog [MpoBepsieMble NnpegMeTHbIE pe3yrbTaTbl OCBOEHUS OCHOBHOM 00pasoBaTenbHOm
npoBepPseMOro nporpaMmmbl cpegHero obuero obpasoBaHust
pesynbTarta
1 CchopMmnpoBaHHOCTb 3HAHUA O MeCcTe U ponu BUOoNorMM B CUCTEME Hay4yHOro

3HaHMA €CTEeCTBEHHbIX HayK, B (POPMMPOBaHUN COBPEMEHHON €CTECTBEHHO-
Hay4yHOW KapTWHblI MUPA N HAy4YHOro MMPOBO33PEHUS; O BKMNage POCCUMNCKUX U
3apybexHbIX yyeHbix-6nonoros B passButue Buonoruv;  PYHKUMOHanbHOW
rPaMOTHOCTM YernoBeKa AN peLleHns XU3HEHHbIX 3adad

2 YMeHue packpblBaTb cofepXaHue OGUONornyecknx TEPMUHOB W MOHSATUIA: BUA,
nonynsuusi, reHooHA, 3BONOLMS, OBMXKYLLME CUMbl (GPaKTopbl) 3BOSOLUN,
npMcnocobneHHOCTb OpraHM3MoB, BMAoOOOpasoBaHWe, akonornyeckme dakTopsl,
aKocuctema, MnpoAyLEHTbl, KOHCYMEHTbl, pefyueHTbl, UuUenu nuTaHug,
akonormyeckasi nupamuga, uoreoreHos, bruocdepa

3 YMeHune nanaratb Guonornyeckme Teopum (3BOMOLMOHHaa Teopus Y. [apsuHa,
CUYHTETMYECKas TeOpUs 3BOMOLMK), 3aKOHbI U 3aKOHOMEPHOCTU (3apoAbILLEBOro
cxoactea K.M. Bapa, yepenoBaHus rnaBHbIX HanpaBneHUn 1 nyTen 3BOMLUK
A.H. CeBepuoBa, yd4eHus o 6uoccepe B.W. BepHagckoro), onpenensitb rpaHuupl
UX NPUMEHUMOCTU K XUBLIM CUCTEMAM

4 YMeHue Bnagetb MeTogamu HAay4YHOro no3HaHunda B Guonorun (Ha6mo,u,eH|/|e n
onncaHme XunBbIX CUCTEM, MpoLEeCCOB U SIBMEHUN; opraHunsauuna n npoeegeHune
ouonormyeckoro OKCMEPUMEHTA, BblABW)XEeHNe r’MNoTeE3bl; BbldBJ1EHUNE
3aBUCUMOCTUN MeXay uccnegyembiMn BeJiMH4MHaMW, 0b0bsiICHEeHNe NoNny4yeHHbIX
pe3ynbTaTtoB, UCMNOJIb30BaAHHbLIX HAY4YHbIX NOHATUN, Teopw71 M 3aKOHOB; ymMeHue
Aenatb BblBOAbl HA OCHOBaHUU MOJ1y4EeHHbIX pe3yanaTOB)




YMeHWe BbIOENsATb CYLWECTBEHHblE MPU3HAKM  CTPOEHMst  BMOMornmyeckmx
0ObEKTOB: BMAOB, NOMNYNSAUMA, MNPOAYLIEHTOB, KOHCYMEHTOB, penyLiEeHTOB,
BbuoreoLleHO30B UM 3KOCUCTEM; OCOBEHHOCTM MPOLLECCOB HacNeaCTBEHHOM
N3MEHYMBOCTU, ECTECTBEHHOro 0TOOopa, B1aoobpasoBaHus, NpucnocobneHHoCTm
OpraHM3moB, [OEWCTBUS 3KOMOrMyeckux pakToOpoB Ha OpraHu3Mbl, MepeHoca
BELLECTB W MOTOKA JHEPrMM B 3SKOCUCTEMAX, AHTPOMOreHHbIX W3MEHEHUI B
3KOCUCTEMAx CBOEW MECTHOCTW, KpyroBopoTa BELLECTB U OMOreoXmmMmyeckmx
LMKnoB B buocdepe

YMeHVWEe MpUMEHATb MOMNyYeHHble 3HaHWA Ans OObACHEHUA BUONOrM4eckmx
NpoLLeCCOB U ABNEHUN, ANA NPUHATUSA NPAKTUYECKUX PeLLUEeHUN B NOBCEAHEBHON
Xn3HM B Uenax obecnedeHnss 6e30MacHOCTM CBOEro 340pOBbs U 300POBbS
OKpY>KaKoLLKNX nogen, cobnogeHnss HOpM rpPamoTHOrO NMOBEAEHUS B OKpYXatoLen
nNpvpogHon cpefe; MoHMMaHMe HeobXOOUMOCTWU MCMONb30BaHUS LOCTUXKEHWN
COBpPEMEHHOW BMonorMm Ans paumoHanbHOro NpMpoaonosib30BaHUSA

YmeHune pewaTtb 3nemMeHTapHble ounonornyeckme 3a4avun, COCTaBlATb CXeMbl
nepeHoca BeLLeCTB U 3HEPrnM B 3KocMcTeMax (Lenu nutaHus)

YMeHue BbINOMHATL NabopaTopHble W npakTudeckne paboTel, cobnopaTtb
npaeuna npu pabote ¢ y4ebHbIM 1 nabopaTopHbIM 06opyaoBaHMEM

YMeHne  KpuUTUYecKn oOoueHMBaTb W MHTepnpeTuMpoBaTb  MHGOPMaLMio
BMonorMyeckoro cogepXaHus, BKMIOYAKLWY MNCeBAOHaYYHble 3HaHUA U3
pasnn4YHbIX NCTOYHMKOB (CMWH, Hay4HO-nonynsapHble mMaTepuvansl);
paccmaTtpuBaTtb rnobanbHble  3Konormyeckve npobneMbl  COBPEMEHHOCTW,
hopmMupoBaTb MO OTHOLLEHUIO K HUM CODCTBEHHYIO NO3ULIMIO
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YMeHue co3gaBaTb COOGCTBEHHbIE MUCbMEHHbLIE U YCTHblE COObLLEHMsT, 0600w asa
buonornyeckylo  MHGOPMaUMIO M3  HECKONbKMX  WUCTOYHMKOB,  PaMOTHO
Mcnomnb3oBaTh NOHATUIHbLIN annapat Guonoruu

Tabnuua 16.3

lMpoBepsiemble anemMeHTbl cogepxanud (11 knacc)

Kog

[poBepsaeMbIn aneMeHT cogepxaHus

SBontounoHHas Guonorusa

1.1

OBOMOLMOHHAsA Teopusi U ee MecTo B Gronoruu.

CeugetenbctBa 3Bonwouuun. lManeoHTonorMyeckne: NocnefoBaTenbHOCTb MOSABNEHUS
BMOOB B MNarieOHTOMNOrMYeckon netonucu, nepexogHole opmbl. buoreorpaduyeckue:
CXOOCTBO M pasnuuve dayH u Gnop MaTtepukoB M OCTPOBOB. OMOpMONOrMyeckme:
CXOACTBaA M pa3nuumMs 3MOPMOHOB pasHbiX BWAOB MO3BOHOYHbIX. CpaBHUTENBHO-
aHaTOMU4YecKMe: FOMOSMOrNYHbIe, aHanornyHble, pyauMMeHTapHble opraHbl, aTaBU3Mbl.
MonekynspHo-0MoxmmMmyeckue: CXoacTBO MEXAHU3MOB HACNEACTBEHHOCTM U OCHOBHBbIX
MeTabonmyeckux nNyTemn y BCex opraHn3MoB

1.2

OBontounoHHaa Teopus Y. [dapeuHa. [Npegnochbiniku BO3HUKHOBEHMSI AapBUHU3MA.
OBwxywne cwunbl sBonouMM BUAoB no [JapBuHy (M30bITOYHOE pPas3MHOXEHME npu
OrpaHuyYeHHoCTn pecypcos, HeonpeaeneHHas M3MEHYMBOCTD, Oopbba 3a
CyLLEeCTBOBaHWE, ECTECTBEHHbIV O0THOP)

1.3

CuHTteTundeckas Teopus aponoummn (CTI) 1 OCHOBHbIE ee NonoXeHusi. MUkpoaBonouus.
Monynsiumsa Kak eguMHULa BUAaA 1 3BONIOLNN

1.4

Oswxywine cunbl (dakTtopbl) aBonoumMn BUAoB B npupode. MyTaumoHHbIN npouecc u




KOMBUHATMBHAA M3MEHYMBOCTb. [lonynauMoHHble BONHbI U aperd reHoB. N3onauusa um

murpauus. EcTecTBeHHbIn OTOOp - Hanpaenawwmi gaktop asonoumn. dopmebl
€CTeCTBEHHOro otbopa.
MpucnocobneHHOCTb OpraHn3moB Kak pesynbTart 3BOMOLINN. Mpumepsl

npucnocobneHnn y opraHnamoB. ApoMopdo3bl U ngnoagantauumn.
Bug n BupoobpasosaHme. Kputepum Buga. OcHoBHble ¢OpMbl BMAOOOpa3oBaHMS:
reorpacmdyeckoe, 3KONorM4yeckoe
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Makpoaontouns. ®opmbl aBonoumn: duneTndeckas, ANBEPreHTHas, KOHBEpreHTHas,
napannensHada. HeobpaTumocTb 3BonOLNN

BoaHuKHOBEHME 1 pa3BuTne XXnM3Hn Ha 3emne

21

[oHay4Hble npeAcTaBneHns O 3apoXAEeHUN XU3HW. HayyHble rmnoTesbl BO3HMKHOBEHWS
XuM3HM Ha 3emne: abuoreHes M naHcnepMus.  XMMUYECKas  3BOSOLMS.
OKcnepvMeHTanbHoe noaTBEepPXAEHWEe XUMUYECKOW 3BonioumMM. HavanbHble aTanbl
Buonornyeckon apontouun. [unotesa PHK-mupa. lMepBble KneTkn n nx 3BOMIOUMS.
PopMMpoBaHME OCHOBHbIX MPYMM K1BbIX OPraHN3MOB

2.2

Passutne xu3Hnm Ha 3emne no spam u nepuogam. Kartapxen. Apxenckas u
npoTepo3onckasa apbl. [laneosorickas apa U ee nepuoabl: KEMOPUNCKUA, OPOOBUKCKUN,
CUNMYPUNCKNA, OEBOHCKUN, KaMEHHOYronbHbIN, nepmckun. Mesosornckad aspa u ee
nepvoabl: TPUACOBLIN, FOPCKUIN, METTOBOW.

KanHosolckass apa M ee nepuofbl: NaneoreHoBblA, HEOreHOBbIN, AHTPOMOreHOBbIN.
Xapaktepuctvka knumarta M reornornyeckux npoueccoB. OCHOBHblE 3Tanbl 3BOMOLMM
pacTUTENBHOIO U XUBOTHOTO Mupa. ApoMopdo3bl Y pacTeHWI U XUBOTHbIX. [MosBneHune,
pacuBeT ¥ BbIMUPAHWUE TPYN XXMBbIX OPraHN3MoB

2.3

CucTtema opraHM4eckoro Mympa kak otTpaxeHue apontouni. OCHOBHblE cucTeMaTUyecKne
rpynnbl OpraHu3MoB

2.4

OBonounss  YenoBeka. AHTpornonorMsi kak Hayka. Passutne npeactaBneHun o
npoucxoxaeHnn denoseka. MeToabl n3ydeHus aHTpornoreHe3a. CxoacTBa U pasnuuuns
yeroBeka 1 XUBOTHbIX. CucTeMaTyecKkoe NorioxXeHne YernoBeka.

OBwxywine cunbl (dakTopbl) aHTpornoreHesa. HacneacTBeHHas W3MEHUYMBOCTb W
ecTecTBeHHbIn 0TOop. O6LWecTBeHHbI 06pa3 XW3HW, M3rOTOBMEHWE Opyaun Tpyaa,
MbILLSIEHNE, peYb

2.5

OcHOBHble CTaguy 1 BETBM 3BOMOLUKN YerloBeKa: aBCTpanonuTekn, YenoBek ymenbin,
Uenosek npsmoxoaswun, Yenosek HeaHaepTanbckuii, Yenosek pasymHbli. Haxogku
MCKOMaeMbIX OCTaHKOB, BPEMS CYLLECTBOBaHWsl, obnacTtb pacnpocTpaHeHusi, 00bem
rofloBHOro Mo3ra, 06pas XusHu, opyans

2.6

YenoBeueckne pacbl. OCHOBHble GornbluMe packl: eBponeonaHas (eBpasunckas), Herpo-
aBcTpanougHas (aKBaTopuanbHas), MOHrornougHasi (asvaTcko-amepukaHckas). YepThbl
np1cnocobneHHOCTU NpeacTaBuUTENEN YernoBEYECKX pac K YCIOBUAM CYLLEeCTBOBaHMS.
EavHcTBO Yenosevecknx pac. Kputnka pacmama

OpraHunsmbl 1 OKpyxatoLwas cpea

3.1

Jkonorma  Kak Hayka. 3apgaun n pasgenbl  3KOJ10rnn. MeToabl  9KONOrMYECKNX
nccrnegoBaHMn.  QKonormyeckoe MMPOBO33pEHNE. Cpeﬂ,bl obuTaHus OpraHn3mMoB:
BOOHadA, Ha3eMHO-BO34yLlHad, Nno4YBeHHad, BHYyTpnopraHn3amMmeHHas

3.2

Okonornyeckune daktopbl. Knaccmndukaumsa skonormdecknx ¢aktopoB: abuotuyeckue,
BuroTnyeckme n aHTponoreHHble. [lencTeme aKonorm4ecknx pakTopos Ha OpraHn3Mbl

3.3

AbuoTtuueckme  pakTopbl: CBeT, TemnepaTypa, BMaXHOCTb. PoTonepuoanam.
MpucnocobneHus opraHn3mMoB K AencTBUIO abuoTmyeckux caktopoB. Bruonornueckue
pUTMBbI




3.4

Bruotnyeckne  daktopbl. Bugbl  GuoTMHeCKUX  B3aUMOLEMNCTBUN:  KOHKYPEHLMS,
XULHNYECTBO, napasuTuam, MyTyanusm, KOMMEHCanmam (HaxnebHuyecTBO,
KBapTUPaHTCTBO), aMeHcanuam, Hentpanmam. 3HavyeHne GoTnyeckux B3aMMmoaencTBum
ANS CyLecTBOBaHUSA OpraHM3MoB B NPUPOAHbIX coobLyecTBax

3.5

Skonornyeckue XapaKTepuctukn nonynaunn. OcHoBHblE MOKasaTenu nonynauyunu:
YNCNEHHOCTb, MJIOTHOCTb, pPOXAaeMoCTb, CMEPTHOCTb, NMPUPOCT, MUrpauund. OuHamuka
YNCNEHHOCTU nonyndaunm n ee perynauuna

CoobLecTBa 1 9KONOrM4Yeckne cUcTeMbI

4.1

CoobuwiectBo  opraHMsmMoB -  OuoueHo3. CTpykTypbl  OuMoOLeHO3a:  BuAoBas,
NPOCTPaHCTBEHHas, Tpodudeckas (nuwesas). Bugbl-gommnHaHTbl. CBA3M B BMoLeHo3e

4.2

Okonornyeckne cuctembl (akocuctemsbl). oHATME 00 akocucteme M OmoreoueHose.
DYHKLMOHAmNbHbIE KOMMOHEHTbI 3KOCUCTEMbI: MPOAYLIEHTbI, KOHCYMEHTbI, peayLeHThbI.
KpyroBopoT BeLLecTB 1 NOTOK SHeprumn B akocucteme. Tpoduyeckne (NULLEBLIE) YPOBHU
akocuctembl. MNuuesble uenn n cetn. OCHOBHbIE MOKasaTenun 3KoCUCTEMbI: Bromacca,
npoaykumusa. OKomormyeckne nupamMuabl:  NPOAYKUWW,  YUCHEHHOCTH, Guomacchi.
CBoWcTBa 3KOCUCTEM: YCTOMYMBOCTb, camoperynsuus, passutune. Cykueccns

4.3

MpupoadHble 3KOCUCTEMbI. JKOCUCTEMBbI 03ep U pek. IKocMcTeMa XBOWHOMO WM
LLUMPOKOMMCTBEHHOIO Neca.

AHTPOMOreHHblE 3KOCUCTEMbI. Arpoakocuctembl. Ypboakocuctembl. Buonormndeckoe u
XO35IMCTBEHHOE 3HAaYEHNE arpo3KOCUCTEM M YpboakocucTeMm.

BropasHoobpasue kak dakTop yCcTon4MBOCTU akocucTeM. CoxpaHeHne GMonornieckoro
pa3Hoobpas3usa Ha 3emne

4.4

YyeHne B.AN. BepHagckoro o 6uocdepe. paHuubl, cocTaB M CTpyKTypa Oumocdepsi.
YKueoe BewectBo Ku ero dyHkumn. OcobeHHocTn 6Guocdepbl Kak rnobansHoON
akocucTemsbl. [InHamuyeckoe paBHoBecue n obpaTtHasi cBA3b B 6Guocdepe. KpyroBopoThl
BELLECTB N OMOreoxmmmuyeckne UMKNIbl 3r1eMeHTOB (yrrepoga, asoTa). 30HamnbHOCTb
o6urocdepbl. OCHOBHbIE BUOMBI CyLIK

4.5

YenoseyectBo B 6uoccepe 3emnu. AHTpOnoreHHole wu3MeHeHns B 6uocdepe.
"moBanbHbIe akonornyeckme Npodnemsl.

OcHoBa paunoHanbHOro ynpasfeHWs NPUPOAHBLIMW PecypcamMmm U UX UCMONb3OBaHUe.
HocTtvxeHns Guonorumn 1 oxpaHa NnpMpoabl

112) nyHkT 120 gononHuTb nognyHkTom 120.9 cnefytollero cogepxaHus:

"120.9. [lna npoBefeHWst edMHOro rocydapCTBEHHOro 3dk3ameHa no 6Guonorum (ganee - EM3 no
Buonorumn) mcnonb3dyeTcd nepedeHb (KogudukaTop) npoBepsemMblix TpeboBaHM K pesynbTataMm OCBOEHUS

OCHOBHOW 06pa3oBaTenbHOM NporpaMmmbl cpegHero obuiero o6pa3oBaHMsa U 3NEMEHTOB COAEPKAHUA.

Tabnuuya 16.4

Mpoeepsiemble Ha EI3 no 6uonorun TpebosaHus
K pe3ynbTaTam OCBOEHMWSI OCHOBHOI 006pa3oBaTernibHOM NporpaMmel
cpeaHero obLiero obpasoBaHus

Kog MpoBepsieMble TpeboBaHUS Kk NpegMeTHLIM pe3ynbTaTaM OCBOEHUS OCHOBHOM
npoBepsiemMoro o6pa3zoBaTenbHON NporpaMmmbl cpegHero obLero obpasoBaHus
TpeboBaHus
1 ChopMMpOBaHHOCTb 3HAHWUI O MECTe U ponun Guonornm B CUCTEME ECTECTBEHHbIX
Hayk, B ()OPMUPOBaHUM COBPEMEHHOW €CTEeCTBEHHOHAy4YHOW KapTWHbl Mupa, B
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MO3HaHWM 3aKOHOB MPUPOAbI M PELUEHUN XU3HEHHO BaXHbIX COLManNbHO-
3TUYECKUX, SKOHOMUYECKUX, SKOSOMMYECKMX Npobnem 4ernoBeyvecTBa, a Takke B
peLlleHun BOMPOCOB pauUMOHanbHOrO0 MNPUPOAONONbL30BaHMS, B (POPMUPOBaAHMUM
LIeHHOCTHOrO OTHOLLEHUS K Npupoae, obLiecTBy, YenoBeKy; O BKNaae pOCCUNCKUX
1 3apybexHbIX y4eHbIX - BUonoros B pa3sutue buonorum

BnageHne cuctemor 3HaHMA 00 OCHOBHbIX METOOAX HaydHOro Mo3HaHus,
MCMoNb3yeMbIX B OMOMNOrMYecknx NCCneaoBaHUSAX XUBbIX OOBLEKTOB 1 3KOCUCTEM
(onucaHue, nsmepeHne, nposefeHne HabnwogeHwn);, cnocobamu BbISBNEHUS U
OLIEHKM aHTPOMOreHHbIX U3MEHEHUI B NpUpoae.

YMeHne BbigBUratb  rMNoTe3bl, MPOBEPATb WX  3KCNEPUMEHTaNbHLIMU
cpeactsamu, opmMmynupys Lenb UccrneaoBaHusl, aHanu3npoBaTb MOMyYeHHble
pesynbTaTthl U AenaTb BbIBOAbI.

BbisiBrieHne 3aBUCUMOCTM MeEXOy WCCnegyeMbiMUM BeNMYMHamK, OObsCHEeHue
NoNyyeHHbIX pe3ynbTaToB M (OPMYNMPOBaHME BbIBOOOB C WCMOJNIb30BaHUEM
Hay4HbIX MOHATUIA, TEOPUI N 3aKOHOB

YMeHne Bragetb CcucTeMON OWOMOrMYECKMX 3HaHWW, KoTopasi BKIHOYaeT:
OocCHoBorMonarawLme buonornyeckme TePMUHbI N MOHATUSA (KU3Hb, KNeTka, TKaHb,
opraH, opraHmsm, BwA, nonynaAumMsa, akocuctema, OuoueHos, 6uocdepa;
MeTabonmam, romeocTtas, KIeTOYHbIl  MMMYyHUTET, ©OuocuHTe3  Oernka,
Ovononumepbl,  OWUCKPETHOCTb,  CaMOPErynsiuMs,  CamMOBOCMNPOMW3BELEHNE,
HacneacTBEHHOCTb, UBMEHYMBOCTb, 3HEPTrO3aBUCUMOCTh, POCT U Pa3BUTHE);
Ovonorndeckne Teopun: kneTovHas Teopust T. LWBaHHa, M. LUnenpena, P.
BupxoBa; knoHamnbHO-cenektuBHoro mMmmyHuteta 1. 3pnux, N.N. Me4HukoBa,
XPOMOCOMHas Teopus HacneacTBeHHocTM T. MopraHa, 3akoH 3apOoAbILLEeBOro
cxoactea K. Bapa, aBontoumoHHasa Teopusa Y. [JapBuHa, CMHTETUMYECKas Teopust
asonounn, Teopusa aHTponoreHesa Y. [apeuHa; Teopus 6uoreoueHosa B.H.
CykayeBa; yyeHne H./. BaBnnoBa o ueHTpax MHOroo6pasvs 1 npouCXoxaeHus
KynbTypHbIX pacTteHun, ydeHme A.H. CesepuoBa O nyTaAX M HanpabneHusX
asoniounn, ydyenne B.U. BepHapackoro - o 6uocdepe); 3akoHbl (egnHoobpasms
NMOTOMKOB MEpBOro MOKOMEHWs, paclienneHnss Mpu3HakoB, HE3aBUCUMOro
HacnegosaHusa npu3HakoB . MeHgens; cuenneHHOro HacnegoBaHMs NpPU3HaKkoB
W HapylweHus cuenneHnss reHoB T. MopraHa; romonormyeckux psigoB B
HacrneacTBeHHon nameHumsocTn H.M. BaBunosa; reHeTnyeckoro pasHosecus [x.
Xapan n B. BanHbepra; 3apogbiweBoro cxoactea K. bapa; GuoreHeTmnyeckui
3akoH 3. Nekkens, ®. Mionnepa);

NPUHUUMBI (YUCTOTBI FAMET, KOMMNIIEMEHTAPHOCTN);

npasuna (MmHumyma 0. Jlnbuxa, akonormyeckon nupammasl Ymcen, Guomaccsl u
aHeprun);

rmnoTesbl (KoauepsaTHow AWM. OnapwuHa, nepBuyHoro 6ynboHa k. XongenHa,
mukpocdpep C. dokca, pubosnma T. Yek)

YMeHne peluatb nouckoBble OuonorMdeckue 3agayu; BbISIBAATb NPUYUHHO-
CNEeACTBEHHblE CBSA3M MeXay uccnegyembiMyu Guonormdeckumy obbekTamu,
npoueccaMmu W sIBMEHUSIMU; AenaTb BblBOAbI M MPOrHO3bl Ha OCHOBaHUU
NonyYeHHbIX pe3ynbTaTos;

COCTaBNSATb FEHOTUMUYECKUE CXEMbl CKpPELUMBaHWS Anst  pasHbiX TUMOB
HacnegoBaHWsl MPU3HAKOB Y OPraHM3MOB, COCTaBMATb CXEMbl NEPEHOCA BELLECTB
W 3HEpPrMun B aKoCcMcTeMax (Lieny nuTaHus, nuLieBble ceTu)

YMeHne ycTaHaBnuBaTb B3auMMOCBS3M MeXAy CTpoeHWeM U OYHKUUAMMU:
opraHonaoB, KMEeTOK pasHbIX TKaHeW, opraHamu W CcuUcTeMamu OpraHoB Y
pacTeHWN, XMBOTHBIX U YeroBeka; Mexay atanamu obmeHa BellecTs; aTanamu
KNETOYHOrO LMKIA U XU3HEHHbIX LIMKIOB OPraHU3MOoB; aTanamu aMOproHanbHOro
pasBuUTUSA; TEeHOTUMOM W  eHOoTUNoM, deHoTunom U akTopamu cpeasbl
obutaHud; npoueccaMmu 3BOMOLMKW; ABWXKYLWIMMK CUIlaMu  aHTPOMoreHesa;
KOMMOHEHTaMW pasfinyHbIX 9KOCUCTEM M MPUCNOCOBNEHNAMUN K HUM OPraHN3MOB




YMeHWe BbIAenaTb CYLEeCTBEHHbIE MPU3HAKW:

CTPOEHMSI BMPYCOB, KMNETOK MPOKApPUOT W 3YKapUOT; OLHOKMETOYHbIX W
MHOFOKNETOYHbIX OpraHM3MOoB, BUAOB, BMOreoLeHo30B, 3KOCUCTEM N Buocdepsi;
CTPOEHMSI OpPraHOB W CUCTEM OPraHOB pPacTeHWUW, >XMBOTHbIX, YEeNOoBeKa;
NMPOLECCOB XM3HEAEATENbHOCTM, MPOTEKAOWMX B OpraHuMamax pacTeHun,
XMBOTHbIX W YenoBeka; Owuonornyecknx npoueccoB: obmeHa BeLllecTB
(meTabonuam), uMHdoOpMauuM U NpeBpalleHuMs  SHeprun,  BpoxeHus,
aBTOTPOMHOro 1 reTepoTPOHOro TMNOB NUTaHMS, (POTOCMHTE3a U XEMOCUHTE3a,
MUTO3a, Melo3a, rameToreHe3a, aMbpuoreHesa, NOCTAIMOPUOHANBHOIO Pa3BUTUS,
PasMHOXEHWS,  WHAMBMOYanbHOrO  pasBuTUA  opraHmsma  (OHTOreHesa),
B3aVMOAEWNCTBUS TEHOB, TreTepo3nca; [AeWCTBMI WCKYCCTBEHHOro oT6opa,
cTabunuampytowero, ABWXYLLEro W paspbiBaloLLIero ecTtecTBeHHOro oTbopa;
annonaTpu4eckoro U cMMNaTpuMyeckoro B1A00Opa3oBaHWs; BUSHUS OBUXKYLLMX
cun aBonouMM Ha reHodoHZ NonynsiLMun; NpMcnocobiIeHHOCTN OpraHM3MoB K
cpene obuTaHus, YepedoBaHMsS HanpaBrieHWiA SBOSOLMM; KPYroBOpoTa BELLECTB
1 NOTOKA 3HEpPrMmn B aKkocMcTemax

ChopMUPOBaAHHOCTL YMEHWUSI BblOENSITb CYLWECTBEHHbIE MPU3HAKW BUPYCOB,
KNeTOK NPOKapUOT U 3yKApWOT; OAHOKNETOUHbIX U MHOFOKIIETOYHbLIX OPraHM3MoB,
BNOOB, BUOreoLLeHO30B 1 3KOCUCTEM; OCOBEHHOCTM NpoLieccoB 0OMeHa BELLECTB
W npeBpalleHns 3HeprmM B KneTke, (OTOCMHTE3a, NIacTUY4eckoro u
3HepreTM4yeckoro obMeHa, XeMOCUHTe3a, MUTO3a, Melo3a, OMNMoAOTBOPEHUS,
pa3BnUTUA n Pa3MHOXeHuUA, nHaneunayanbHOro pa3BnTUA opraHuama
(oHTOreHesa), 6GopbObl 3a  CcyLlecTBOBaHWE, eCcTecTBeHHoro oTtbopa,
B1MaoobpasoBaHnsl, MNpPUCMOCOBNEHHOCTN OpraHM3MoOB K cpede obuTaHus,
BMUSIHUS KOMMOHEHTOB 3KOCWUCTEM, aHTPOMOrEHHbIX M3MEHEHUI B 3KOCMCTEMAX
CBOEI MECTHOCTM, KPYroBOpOTa BELLECTB U NpeBpaLLeHnst SHeprum B Guocdepe

YmeHune MCMNosnb30BaTb cooTBeTCTBYlOLME apryMmeHThl, 6|/|onorv|qe0|<yro
TEPMUHOIIOTNMKO U CMMBOJIUKY ONA OOKa3aTeslbCTBa poACTBa OPraHM3MoOB pa3HbIX
cuncrteMatTndeCkmnx rpynn; B3aMMOCBA3WM OpraHnMamMoB U cpenbl O6I/ITaHVIF|;
€0MHCTBa 4ernoBeYyecknx pac; HeobxoaMMoCTM 340poBOro obpasa >KU3HW,
coxpaHeHus1 pasHoobpasus BMOOB U 3KOCMCTEM KaK YCMOBUS COCYLLECTBOBAHMUS
npupoabl 1 YernoseyecTsa

YMeHME KPUTUYECKU OLEeHUBaATb WHopMaLmMo GUONOrMYeckoro COAepKaHus;
WHTEPNPETUPOBaTb 3TUYECKME acnekTbl COBPEMEHHbIX MWCCnegoBaHui B
6uonoruu, MegunuuHe, OnoTexXHoNormu; paccmaTtpuBatb rnodanbHble
akonormyeckne npobnemsl COBPEMEHHOCTU, OPMMPOBATL MO OTHOLUEHUO K HUM
COBCTBEHHYIO NO3MLUIO

Tabnuua 16.5

lMepeyeHb aneMeHTOB cogepaHus, nposepsiemMbix Ha EIMD
no 6uonoruu

Kop [MpoBepsaembI aneMeHT coaepXaHus
1 Buonorus kak Hayka. >KuBble cUCTEMbI U UX N3y4eHne
1.1 CoBpemeHHas buonorusa - komnrekcHast Hayka. buonornyeckme Haykm u msyyaemble

uMm  npobnembl. ®dyHOaMeHTanbHble, MNPUKNaZHble U MOWUCKOBbIE  Hay4Hble
uccrnegoBaHus B buonorum.

3HayeHne Guonorum B hOPMUPOBaAHUN COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHbI
mupa. lpodeccumn, cBsizaHHble C Ouonoruen. 3Ha4vyeHne OuonorMM B MNpPaKTUYECKOM
AEeATENBHOCTM YenoBeka: MefuLMHe, CENbCKOM XO3SWCTBE, MPOMbILLIIEHHOCTU, OXpaHe
npvpoasbl




1.2

KuBble cuctembl Kak npegmMmeT nsyveHusa Guonornn. CBOMCTBa XUBbIX CUCTEM: €0MHCTBO
XUMUYECKOro COCTaBa, AUCKPETHOCTb U LIENOCTHOCTb, CNOXHOCTb M YNOpAA04EHHOCTb
CTPYKTYpPbl, OTKPbITOCTb, CamMoOpraHu3auusi, camOBOCNPOuU3BeaeHne, pas3apakKmmocTb,
M3MEHYMBOCTb, POCT U pa3BuUTUE.

YpOBHM OpraHusaumm >KMBbIX CUCTEM: MOMEKYNSPHbIA, KMEeTOYHbIN, TKaHEBbIN,
OpraHn3MeHHbIN,  NONYNAUUOHHO-BUAOBOW, 3KOCUCTEMHbIM  (BuoreoLeHOTUYECKUIA),
OuocdepHbin. lNMpouecchl, Npoucxoasine B XMBbiX cuctemax. OCHOBHblE MpPU3HAKM
XnBoro. XKnsHb Kak popma cyLecTBOBaHMS MaTepun

13

MeTtoabl  ©uMoOMOrMyeckon  Hayku. Habniogenne, unamepeHume,  SKCNEPUMEHT,
cuctemaTmsaumsi, metaaHanms. lNoHsaTME O 3aBUCUMMOW U HE3aBMCUMOW NepemMeHHOWN.
MnaHupoBaHue akcnepumeHTa. [locTaHoBKa M npoBepka runotes. Hyneeasa runoresa.
MoHaTne BbIGOPKM M ee gocToBepHOCTb. Pa3bpoc B Guonormyecknx gaHHbix. OueHka
AOCTOBEPHOCTU  MOMYyYEeHHbIX pe3ynbTaToB. [IpUuYMHBI  UCKaXeHUs1  pe3ynbTaToB
akcnepuMeHTa. [NoHATNe cTaTMCTMYECKOro TecTa

KneTka kak buonornyeckasi cuctema

21

Knetka - CTpyKTypHO-(YHKUMOHaNbHast eauHuua XuUBOro. VICTopus OTKPBITUSA KIETKW.
Pabotbl P. Tyka, A. JleBeHryka. KnetoyHas Teopusa (T. WeaHH, M. LWnengen, P.
BupxoB). OCHOBHbIE NOMOXEHMS COBPEMEHHOW KINETOYHOW TEOPUM.

MeToabl MOMEKYNAPHOMW W KNETOYHOW Ouonorun: MUKPOCKOMUS, Xpomartorpadus,
anekTpodope3, METOL Me4YeHbIX aToMoB, AuddepeHumanbHoe LeHTpUdyrupoBaHue,
KyNbTUBMPOBAHME KNETOK

2.2

XvMuyeckuin coctas KneTkn. Makpo-, MUKpo- 1 ynsTpammnkpoanemeHTsl. Boaa n ee ponb
KaK pacTBOpuTens, peareHta, y4actue B CTPYKTYPUPOBAHUU KIETKW, TENNOPEerynauun.
MuHepanbHble BelecTBa KneTku, nx buonornyeckas ponb. Ponb KaTMOHOB M aHWOHOB B
KneTke.

Buonornyeckme nonumepbl. benkn. AMWHOKUCNOTHBIN cocTaB 6enkoB. CTPYKTypbl
H6enkoson Monekynol. lNepBuyHas cTpykTypa Oenka, nentugHas cBA3b. BTopuyHas,
TpeTnyHas, dveTBepTMYHas  CTpykTypbl.  [eHatypauusa.  CsonctBa  6enkos.
Knaccudukauns 6enkos. bruonornyeckme gyHkuumn 6enkos.

Yrnesogbl. MoHOocaxapuabl, gucaxapuvabl, onurocaxapuabl u nonucaxapugpl. O6wmn
nnaH cTpoeHns n OU3nKo-XMMNYeckme CBOKMCTBA YyrneBoAoB. buornormndeckne gyHkUMn
yrneBoaos.

Jlvnnapbl. M'apodunbHO-rMaApodobHblIE  CBOWMCTRA. Knaccudukaums  nunuaos.
Tpurnnuepuael, docconunuabl, BOCKKU, cTeponipl. buonornyeckue yHKUMM NMNUOoB.
O6wwre cBoicTBa Ouonormyeckux MemOpaH - TEKy4yecTb, CMOCOOGHOCTb K
camMo3aMmblKaHuIo, NONyrnpoHNLIaeMOCTb.

HyknenHosble kucrnotbl. AHK un PHK. CTpoeHue HykneuHoBbIX KucroT. Hykneotuabl.
MpuHumn komnnemeHTapHocTu. [pasuno Yapradda. Crpyktypa AOHK - aBonHas
cnupanb. MecTtoHaxoxaeHne n 6uonornyeckme dyHkumm OHK. Bugel PHK. ®yHkuum
PHK B kneTke.

CtpoeHue monekynbl AT®. Makpoapruyeckme ceasn B monekyne AT®. buonoruyeckue
dyHKUuMn  AT®. BocCTaHOBMEHHble  NEepeHoCYMKM, WX  YHKUUMM B KMeTKe.
CekBeHnpoBaHue [HK.

CTpykTypHas Guonorusa: Guoxmmudeckme n Guodmsnyeckne UccrnegoBaHUsa cocTaBa U
NPOCTPaHCTBEHHOW CTPYKTYpbl BMOMOneKyn

2.3

Tunbl KNETOK: 3aykapuoTuyeckast U npokapuoTtudeckasi. CTpyKTypHO-(YHKUMOHANbHbIE
0obpasoBaHus KNEeTKM.

CTpoeHue npokapuoTudeckon knetku. KnetouyHass cTeHka Oaktepui u  apxemn.
Ocob6eHHOCTM CTPOEHUS TeTepOTPOHOM M aBTOTPOGHON MPOKAPUOTUYECKUX KIETOK.
MecTo u ponb npokapuoT B 6rnoLeHosax.

CTtpoeHune u hyHKLNOHNPOBAHNE 3yKapnoTMYeCcKon KneTku. MNMnasmatnyeckas membpaHa
(nnasamanemma). CTpykTypa nnasmaTtudecko membpaHbl. TpaHCNOpPT BELLECTB 4Yepes
nnasMaTuyeckytlo MembpaHy: naccuBHbI (anddysna, obnerdyeHHas auddysus),
aKTUBHbIA (MEPBUYHBLIA U BTOPWUYHLIN aKTUBHLIM TpaHcnopT). [lonynpoHuuaemocTb




MembpaHbl. PaboTa HaTpuii-kanMeBoro Hacoca. QHOOUMTO3: MMHOLUMTO3, dharoumrtos.
Ok3oumTto3. KnetouHas crteHka. CTpykTypa U (DYHKUMM KNETOYHOW CTEHKM pacTeHui,
rpnbos.

Untonnasma. Uutosonb. Lutockenet. [OBwxeHwe uutonnasmbl. OpraHovabl KNeTku.
OpHomembpaHHble opraHovabl KneTku: aHgonnasmatudeckas cetb (OI1C), annapar
onboXW, nM30COMbI, UX CTpoeHWe u QyHKuMM. B3aumocBasb ogHoMeMBpaHHbIX
opraHongoB knetku. CTpoeHue rpaHynsipHoro peTtukynyma. CuHTe3 pacTBOPUMbIX
OenkoB. CHTE3 KNeToYHbIX MembpaH. nagkuii (arpaHynapHbIi) SHOO0MMa3MaTUYECKUIA
petukynyM. CekpeTopHas yHkuus annaparta onbgpku. TpaHcnopT BELECTB B KIeTke.
Bakyonu pactuTtenbHbIX KNeToK. KneTouHbln cok. Typrop.

[MonyaBTOHOMHbIE OpraHoOMAbl KNETKA: MUTOXOHAPUK, MracTugbl.

CtpoeHune n dyHKUUN MUTOXOHAPWUA 1 NnacTug. lNepBuyHble, BTOPUYHbBIE U CMOXHbIE
nnactuabl POTOCUHTE3NPYIOLLMX 3YKapMOT. XnoponnacTbl, XPOMOMNNacTbl, NenKonnacThbl
BbICLLMX pacTeHUN.

HemembpaHHble opraHovabl knetkn CTpoeHne n pyHKUMM HeMeMBpaHHbIX OpraHoMaoB
knetkn. Pubocombl. MukpodunameHTbl. MebiweyHble  kneTkn.  MukpoTpyGOouKM.
KnetouHbin ueHTp. CTpoeHue wn OBWKEHWE XIYTUKOB U pecHudek. MukpoTpybouku
uyutonnasmel. LieHTpuons.

Appo. Obonouka siapa, XPOMaTuH, KapvonnasmMa, sSApbILKA, UX CTPOeHME U DYHKLMW.
ApepHbin  6enkoBbin  MaTpukc. [MpoCTpaHCTBEHHOE pacnosioXeHWe XPOMOCOM B
uHTepdasHom sape. benku xpomaTtunHa - TMCTOHBI.

KnetouHnble  BkntoveHusi. CpaBHWUTENbHas  XapakTepucTuka  KMeTOK  ayKapuoT
(pacTnTenbHON, XXMBOTHON, TPUOHOI)

2.4

AccMnnsaums U QUCCMMUNALNS - OBE CTOPOHbI MeTabonunama. Tunbl o6MeHa BeLecTB:
aBTOTPOMHbLIN U TeTepoTpodHbIN. YyacTue kucnopoda B OOMEHHbIX npoLeccax.
OHepreTnyeckoe obecnevyeHune kneTku: npespaiwieHne AT® B oOMEHHbIX Mmpoueccax.
PepmeHTaTVBHBIA  XapakTep peakuuMi KreToyHoro wmetabonuama. PepmeHTbl, Ux
CTpOEHne, CBOWCTBaA M MexaHuam gencTtBus. KodepmeHTbl. OTnuuns pepmMeHToB OT
HeopraHM4yecknx  KaTanuv3aTopoOB. Benku-aktnBaTopbl n  BGEenKkn-uHrMbMTOopPbLI.
3aBUCUMOCTb CKOPOCTU (PePMEHTATUBHBIX PeaKLMin OT pa3nnyHbiX (PaKTOpPOB.
[MepBUYHbIN CMHTE3 OpraHNYeckux BeLlecTB B kneTke. PoTocmHTe3. Ponb xnoponnacTtoB
B npouecce oTocuHTe3a. CpetoBad M TemHoBass asbl. [1pOAYKTUBHOCTb
doTocuHTe3a. BrimaHme pasnunyHbix (pakTopoB Ha CKOpPOCTb (hoTocuHTE3a. 3HayeHue
doTOoCKHTE3A.

XemocuHTes. PasHooGpasne  OpraHM3MOB-XEMOCUMHTETUKOB:  HUTpudUUMpyoLLmne
OakTtepun, xenesobaktepuu, cepobakTepun, BOOOPOAHble OakTtepun. 3HayeHue
XeMoCuHTesa.

AHaspobHble opraHuambl. Bugpl 6poxeHus. MpogykTel OpOXEHUS U UX UCMONb30BaHUE
YernoBekoM. AHa’dpobHble  MUKPOOPraHmambl Kak OObekTbl  OuoTexHomnorum u
BO3OyauTenn 6onesHen.

A3poOHble OpraHuambl. JTanbl 3HepreTndeckoro obmeHa. [MoAroToBMTENbHBIA 3Tan.
Mnkonus - 6eckncrnopogHoe pacLLensieHme roKo3bl.

Brvonornyeckoe okucrneHue, unm KneToyHoe AbixaHuve. Ponb MMTOXOHOPUI B npoLieccax
ouonoruyeckoro OKUCNEHMS. Unknnyeckne peakumn. OxkucnutensHoe
doctopunupoBaHue. [MpeumyliectBa aspobHoro nytm obmeHa BelwecTB nepeq
aHadpPOOHbIM. QPP EKTUBHOCTL SHEPTETUYECKOTO OOMEHA

2.5

Peakunn maTpuyHOro cuHtesa. MNpuvHLMN KOMNIEMEHTAPHOCTM B peakLMsax MaTpuyHOro
CuHTe3a. Peanusauua HacneacTBeHHoM uHdopmaumn. [eHeTudeckuin Kogd, €ero
CBOMCTBA. TpaHckpunuusa - maTpuyHbil cuHTe3 PHK. [MpuHuunel TpaHckpunuuu:
KOMMNEMEHTAPHOCTb, aHTMNapanenbHOCTb, aCUMMETPUYHOCTb. TpaHcrauusa u ee
aTanbl. Y4yactne TpaHcnopTHbix PHK B 6rnocnHTese 6enka. Ycnosusa 6uocuHtesa Genka.
KognpoBaHue amunHokucnot. Ponb pubocom B GuocnHTese bernka.

OpraHmnsaumsi reHoma y MNpPOKapuoT W 3yKapuoT. Perynsumsi akTUBHOCTU TEHOB Y
npokapuoT. M'vnotesa onepoHa (P. XKakob, XK. MaHo). Perynsauma obmeHHbIX NpoLeccoB
B kneTke. KneTo4yHbln romeocTas.

Bupychbl - HEKNETOYHbIE POPMbI KU3HM U ObnuraTtHble napasutbl. CTpoeHne NpoCTbIX U
CINOXHbIX BUPYCOB, PETPOBUNPYCOB, BakTepnodaros.




BupycHble 3aboneBaHus 4enoBeka, XMBOTHbIX, pacteHun. CMUL, COVID-19,
couuarnbHble U MeguumMHCKne npobnemeol

2.6

KnetouHbin umkn, ero nepvogbl u perynauusa. UHtepdasa n mutod. OcobeHHoCTU
npoueccoB, MpoTekawwmx B uHTepdase. [logrotoBka KNetkm K  OeneHuto.
MpecnHTETUYECKMIA  (MOCTMUTOTUYECKUA), CUHTETUYECKMA U MOCTCUHTETUYECKUN
(MpemunTOTUYECKNIA) Mepuodbl MHTEPEa3b.

MaTpu4HbIn CUHTE3 OHK-pennukaums. MpuHUUNbI pennvkaumm OHK:
KOMMNEMEHTAPHOCTb, MOMYKOHCEPBATMBHbIA CUHTE3, aHTMnapannenbHocTb. MexaHuam
pennukaumm OHK. Xpomocombl. CTpoeHue xpomocom. Ternomepbl U Teriomepasa.
XpOMOCOMHBI HaAboOp KNeTkn - kKapuoTun. OunnouaHeld W rannouaHbin  Habopbl
XPOMOCOM. [[OMOMOrMyHble XpOMOCOMbI. [TonoBbie XPOMOCOMBI.

JeneHve knetkn - muto3. CTagum MmMTO3a M MPOMCXOAdALLME B HUX MpOLEeCcChbl. Tumbl
mMuTo3a. KapuokMHes u uutokmHes. buonorndeckoe 3HaveHne mutosa. Perynsuus
MUTOTMYECKOTO LMKNa kneTku. lNMporpammmnpyemas knetoyHasi rmbenes - anonToas.
PyHKUMOHaNbHas reHoMuka

OpraHunsm Kak buornoruyeckas cmctema

3.1

OpfHOKMETOYHbIE, KOMOHWArnbHbIE, MHOTOKIETOYHbIE OPraHn3Mbl U MHOFOTKaHeBble
OpraHun3mbil.

®Popmbl pa3MHOXeHMSI opraHu3MoB: Gecrnonoe (BkMOYas BeretaTMBHOE) U MOSIOBOE.
Bugbl  6ecrnonoro  pa3mMHOXEHWUsI:  MOYKOBaHMEe,  crnopynsauusi,  dparmeHTauus,
KNOHMPOBaHWe.

lMonoBoe pasmMHOXeHue. [lonosble kneTkn, unu rametbl. Menos. Ctagum meriosa.
lMoBegeHne xpomocom B Mmenose. KpoccuHrosep. Buomormuyeckuit cmbicn menosa u
nonosoro npouecca. Merios n ero MecTo B XXM3HEHHOM LMKINEe OpraHM3moB.
MpensapogbiweBoe passuTue. [ametoreHe3 Yy XMBOTHbIX. [lonoBble xenesbl.
O6pasoBaHme M pas3BuTUE MNOMoBbIX Knetok. CnepmartoreHe3 n ooreHes. CTpoeHue
nonosbix knetok. ONnogoTBopeHne 1 amMbproHanbHOe pasBUTME XMBOTHbIX. Cnocobbl
ONMoA0TBOPEHUS: HAPYXKHOE, BHYTpeHHee. NapTeHoreHes.

WuouBnayanbHoe pasButne opraHMamoB (oHToreHes). CTagnm ambproreHesa >XMBOTHbIX
(Ha npumepe ndarywku). Opobnexnve. Tunbl gpobnenHus. OcobeHHoCcTM [pobneHus
MnekonutarLwmx. 3apoabilleBble NMUCTKU (racTpynauud). 3aknagka opraHoB U TKaHeWn 13
3apofpllieBblix NMCTKOB. B3anmHoe BnuMsiHMe yvacTen pasBuMBatoLLErocs 3apofbllla
(ambpuoHanbHas uHAyKuMs). 3aknagka nnaHa CTPOEHWs XMBOTHOIO Kak pesynbTat
nepapxm4eckux B3aMMOOEeWnCcTBUM reHoB. Brnuanme Ha ambpuoHanbHoe pasBuTue
pasnuuHbIX  aKTOpoB  OKpyxawlen cpedbl. PocT 1 pasBuTUe  KUBOTHBIX.
MoctambpuoHanbHbIn  nepuod. [lpsmoe w©  Henpsamoe passuTne. PasButne ¢
MeTamMopdo30M Yy OBEeCno3BOHOYHLIX W MO3BOHOYHbLIX XMBOTHbIX. Buonornyeckoe
3Ha4yeHMe MNpPSMOro M HenpsiMOro pasBuUTUS, MX pacnpocTpaHeHue B npupode. Tunbl
pocTa XWMBOTHbIX. ®dakTopbl perynsauMmM pocTa XMBOTHbIX W 4YenoBeka. Crtaguu
NocTamMbpMOHaNbBHOTO PasBUTUS Yy XMBOTHbIX M 4eroBeka. [lepuogbl OHTOreHesa
yernoseka.

PaamHOXeHne n pasButme pacteHuin. Mametodut n cnopodut. Menos B XU3HEHHOM
uukne pacteHun. ObpasoBaHue crnop B npolecce Meno3a. [ameToreHes y pacTeHun.
OnnogoTeBopeHne 1 pasBuTue pacTUTenbHbIX OpraHM3MoB. [JBOMHOE onnogoTBopeHne Yy
LBeTKOBbIX pacTteHun. Ob6pasoBaHvMe M pa3BuTUe ceMeHW. MexaHuambl perynauum
OHTOreHesa y pacTeHUN N XMUBOTHbIX

3.2

NcTtopua cTaHOBNEHUA u pasBUTUS TFEeHeTUKM Kak Haykn. OCHOBHble reHeTudeckue
NOHATUA U CMMBOJbI. [OMONOrMYHBIE XPOMOCOMBI, annesibHble reHbl, anbTepHaTUBHbIE
NPU3HaKn, JOMUHAHTHbLIA U PEeLEeCCUBHbBIN NPU3HaK, roMO3nNroTa, reTeposnrota, Yncras
NUHWS, tMbpuabl, reHoTun, deHoTun. OCHOBHbIE METOAbl FEHETUKN: TMOPUOONOrMYECcKIi,
LMTOMNOrMYECKNin, MONEKYSIAPHO-reHeTUYECKUI

3.3

MoHormbpugHoe ckpewmeaHue. [MepBblii 3akoH MeHgensa - 3akoH eOMHoobGpasust
rMépuaoB nepBoro nokorneHus. MpaBuno AoMuHMpoBaHus. BTopol 3akoH MeHpens -
3aKOH  pacllennieHns  npusHakoB. LluTonormyeckne OCHOBbI  MOHOrMGpUAHOrO




ckpewmBaHus. ['MnoTesa YMCTOTbI ramerT.

AHanunsupylowlee  ckpewmBaHve.  [IpOMEXYTOYHbIA ~ XapakTep  HacnegoBaHus.
PacuienneHve npusHakoB Npy HENOTHOM JOMUHUPOBAHMWM.

OurnbpuaHoe ckpewwmBaHne. TpeTun 3akoH MeHgens - 3akoH He3aBUCMMOro
HacneagoBaHWs Npu3HakoB. Lintonornyeckne ocHOBbI AUrMOGpUAHOro CKpeLlnBaHms.
CuenneHHoe HacnegoBaHuMe npu3dHakoB. Pab6otel T. MopraHa. CuenneHHoe
HacnegoBaHWe FeHOB, HapyLleHWe CUemnsieHns Mexay reHamu. XpoMOCOMHas Teopus
HacneacTBEHHOCTM.

eHeTyka nona. XpOMOCOMHBIN MexaHu3m onpegeneHus nona. AyToCOMbl M MOMOBbIE
XPOMOCOMbI. [[OMOrameTHbIN 1 reTeporameTHbIN non. [eHeTudeckasi CTpykTypa MosioBbIX
XpOMOCOM. HacnepoBaHvne npusHakoB, CLEMNMEHHbIX C NonoM. eHoTMN Kak LenocTHas
cuctema. Nnenotponnsa - MHOXECTBEHHOE AeNcTBME reHa. MHOXECTBEHHbIA annenuam.
B3anmopencrtemne HeannenbHbIX reHoB. KomnnemeHTapHoCTb. Anuctas. MNMonnvepus

3.4

Baaumogencteme reHotuna u cpeabl npu dopmumpoBaHum deHoTtuna. MamMmeH4nMBoCTb
npu3HakoB. KayecTBEeHHble W KONMWMYECTBEHHbIE NpWU3HakW. Buabl n3meHunBoCTU:
HeHacneAcTBEHHas M HacneaCTBEHHas.

MogudumkaumoHHass nsmeH4YnBoCcTb. Ponb cpeabl B doopMmnpoBaHnn MoandmnKaLnoHHON
n3aMeHuYMBoCcTM. Hopma peakumm npu3Haka. BapuauumoHHbii psg M BapuauuoHHas
kpuBas (B. MoraHHceH). CBoricTBa MOANUKALNOHHON N3MEHYMBOCTMN.

eHOTUNMYeckas n3MeH4MBOCTb. CBOWCTBA rEHOTUMMYECKOW M3MeHYMBOCTU. Buapl
reHOTUMMYECKON M3MEHUYNBOCTU: KOMOMHATUBHASA, MYyTaLMOHHAA.

KombrnHaTnBHass nameH4nBocTb. Menos n nomnoBow npouecc - OCHoBa KOMBUHaTUBHOW
N3MeH4YMBOCTU. Ponb KOMOMHATUBHOM M3MEHYMBOCTM B CO34aHUN TFEHETMYECKOro
pasHoobpasus B npefenax 0gHoro suaa.

MyTaumoHHas M3MeH4YMBOCTb. Buabl MyTaumii: reHHble, XPOMOCOMHbIE, TEHOMHbIE.
CnoHTaHHble M MHAYLMPOBaHHbIE MyTauun. AaepHble 1 uutonnasmatmyeckue MmyTauun.
ComaTuyeckne n nonosble MyTauun. MNMpuurHbl BO3HUKHOBEHUSA MyTauuin. MyTareHsl u
UX BIMMSIHAE Ha OpraHu3mbl. 3aKOHOMEPHOCTM MYTALUMOHHOIO npouecca. 3akoH
roMOSIorM4eckux psaoB B HacrneacTBeHHow naMmeH4umsoctu (H.W. BaBunos). BHesaepHas
N3MEHYMBOCTb U HACNEeACTBEHHOCTb

3.5

Kapuotun uenoseka. MexzayHapogHas nporpamMma WUCCRedoBaHUs reHoma 4erioBeka.
MeToabl  M3ydeHWs  TEeHETUKU  YerioBeka:  reHeanorMyeckuid,  GNU3HeLOBBI,
UMTOreHEeTUYECKUA,  MOMYNAUMOHHO-CTATUCTUYECKUIA,  MOMNEKYNSIPHO-TEHETUYECKUIA.
CoBpeMeHHOe  ofpefefieHne  reHotuna:  MOSNIHOTEHOMHOE  CEKBEHUPOBaHMWe,
reHoTunupoBaHne, B ToM uucne ¢ nomouwbto [LUP-aHanu3a. HacneactBeHHble
3aboneBaHusi 4yenoseka. [eHHble M XpOMOCOMHble GonesHu 4enoseka. BonesHu ¢
HacneaCcTBEHHON MPeapacrnonioXeHHOCTbD.  3HayeHWe MeAULMHCKOW TeHeTUKU B
NpefoTBpaLLEHUN U NeYEeHUN reHeTUYecknx 3abonesaHuin Yenoseka. CTBOMOBbLIE KNETKM

3.6

[omecTukaumna n cenekumsa. 3apoxaeHue cenekumm u gomectukauun. Ydyenume H.U.
BaBunoBa o ueHTpax NPOUCXOXAEHUSA U MHOroobpasus KynbTypHbIX pacTeHuin. Ponb
cenekumm B CO34aHMM COPTOB pacTeHU M nopo XMBOTHbIX. CopT, nopoaa, LWTamM.
3aKoH romMonornMyecknx psigoB B HacneacTtBeHHou mameHdmBocTu H.WA. BaBunosa, ero
3Ha4eHuWe ANsi CeNeKUMOHHON paboThl.

MeToabl cenekumoHHon paboTbl. ckycCTBEHHbIV OTOOP: MaccoBbIv 1 UHAMBUAYANbHbIN.
OTanbl KOMOMHAUWOHHONM cenekumn. UcnbiTaHne npoussogutenein no notomctey. OT6op
Mo reHoTMny C MOMOLbIO OUEHKM beHoTuna noTtomMcTBa M oTOGOP MO reHoTuny c
nomoLlbto aHanmsa AHK.

MCKyCCTBEHHLIN MyTareHe3 Kak MeTOA CeneKkUMOHHOW paboTbl. PagnaumoHHbIA U
XUMUYECKUA MyTareHe3 Kak WCTOYHMK MyTauul y KynbTYpHbIX (QOPM OpraHvM3MoB.
Mcnonb3oBaHMe reHOMHOro pedakTUpOBaHUS M MeTOoAoB pekoMOuHaHTHbIx OHK ans
NnonyyeHns UICXOOHOro Mmatepuana ans cenekunm.

MonyyeHne nonunnongoB. BHyTpuBmpoBas rmbpuansauus. BnuskopogcteBeHHoe
CKpelimBaHue, wnuM WHOpMAMHI. HepoacTBEHHOE CKpeluvBaHWe, WM ayTOpWUAWHT.
leTepo3anc uM ero npuuunHbl. KMcnonb3oBaHne reteposuca B cenekuun. OTaaneHHas
rmbpugusaumsa. [NpeogoneHne Gecnnoavst MeXBMAOBbLIX MOpuaoB. [ocTmkeHus
cenekymm pacTeHnn 1 >KUBOTHbIX




3.7

OO6bekTbl, ncnonb3yemble B OUOTEXHOMOMMW, - KNETOYHbIE W TKAHEBbIE KYMbTypbl,
MUKPOOpraHM3Mbl, UX Xapakrepuctuka. TpaauumMoHHas buotexHonorusa: xnebonedeHue,
nonyyYeHne KMCrioMOMOYHbIX MPOAYKTOB, BuHoaenue. MukpobUONormvyeckum cuHTes.
O6bekTbl Mukpobuonornyeckux TtexHonorun. lNMpoussBoactso 6enka, amMMHOKUCAOT U
BUTaMMHOB.  /ICKycCTBEHHOEe onnogoTBopeHue. PeKOHCTpyKuMS  AWLEeKNeToK U
KNOHMpOBaHMe XNBOTHbIX. MeToa TpaHcnnaHTauum saep KneTok.

XpOMOCOMHast U reHHasi uHxeHepusi. VICKyCCTBEHHbIN CUHTE3 reHa U KOHCTPyupoBaHue
pekoMbuHaHTHbIX [OHK. [ocTmkeHuss un nepcnektMBbl XPOMOCOMHOW W TEHHOW
nHxeHepun. MegnumHckne GMoTEXHONOMMK. Vicnonb3oBaHMe CTBOMOBBIX KNETOK

Cucrtema n MHoroobpasune opraHM4eckoro Mmpa

4.1

Brvonornyeckoe pasHoobpasve opraHuamoB. CoOBpeMeHHass cUCTeMa OpraHUM4ecKoro
mupa. MpuHuunel knaccudukaumm opraHnamoB. OCHOBHbIE cCUCTEMAaTMYECKME Tpynnbl
OpraHn3moB.

OCcoBEeHHOCTN CTPOEHUS U XKN3HEAEATENBHOCTN O4HOKNETOYHbIX OpraHn3moB. bakrepuu,
apxeu, OOHOKMNETOYHble Trpubbl, OAHOKMETOYHble BOAOPOCNW, OpYyrMe NpPOTUCTbI.
KonoHunanbHble opraHumambl. [BvXeHWe OAHOKMETOYHbIX OpraHM3MoB: amebougHoe,
XIYyTUKOBOE, pecHW4YHoe. 3awmTa Yy OAHOKIETOYHbIX OpraHusmoB. PasgpaxmmocTb y
OLHOKINETOYHbIX OPraHn3MoB. TaKCcuChbl

4.2

MHorokneTouHble pacTeHns. B3aumocBsAsb YacTen MHOToOKeTO4YHOro opraHuama. TKaHw,
opraHbl U CUCTEMbl OPraHOB MHOFOKNETOYHOro opraHuama. OpraHusMm Kak eguHoe
uenoe. TkaHu pacTeHun. Tunbl pacTUTENbHbLIX TKaHen: obpasoBaTernbHas, NOKPOBHas,
npoBodsiiasi, OCHOBHas, MexaHuyeckas. OCOBEeHHOCTM CTpOoeHusi, PyHKUMA n
pacnonoXeHns TKaHeW B OpraHax pacTeHuin

4.3

BeretatuBHble ¥ reHepaTuBHble oOpraHbl pacTeHuid. PYHKUUW OpraHoB W CUCTEM
opraHoB. Kapkac pacteHui. [IBuxxeHne MHOroKneToYHbIX pacTeHNA: TPONU3Mbl U HACTUN.
MornoweHne BoAbl, YINEKUCIOro ra3a U MUHepanbHbIX BELWECTB pacTeHnaMun. JbixaHne
pacteHnn. Oduddysmna rasoB 4vepes MNOBEPXHOCTb KIMETKW. TpaHCNOpPTHbIE CUCTEMBI
pacteHuin. BoigeneHve y pacteHui. 3almrta y MHOFOKNeToYHbIX pacTteHun. Kytukyna.
CpeqncTtBa NacCMBHOM U XMMUYECKOW 3almnTbl. PUTOHUMABI.

Pasgpaxumocts u perynsuus y opraHuaMmoB. PasgpaxumocTe u  perynaums y
MHOFOKNETOYHbIX pacTeHUn. PocToBble BelecTBa 1 UX 3HaYeHne

4.5

MHoOrokneTouHble XMBOTHble. B3aMMoOCBA3b 4YacTe MHOFOKNEeTOYHOro OpraHuama.
TKaHW, opraHbl U CUCTEMbI OPraHOB MHOFOKNETOYHOro opraHnama. OpraHnam Kak eanHoe
uenoe. [omeocta3. TkaHM >KMBOTHBLIX W YenoBeka. TUNbl >XUBOTHbIX TKaHEN:
anuMTenuanbHaga, COeAVHUTENbHasi, MblleyHasi, HepBHas. OCOGEHHOCTU CTpOeHus,
dYHKUUIA N pacnonoXeHus TKaHen B opraHax XWBOTHbLIX W YerioBeka

4.6

OpraHbl U CUCTEMbI OpPraHOB XMBOTHbIX. PYHKLMM OpraHoB M cucTem opraHoB. Onopa
Tena opraHvmamoB. CkeneTbl OAHOKINETOYHbIX U MHOTOKMETOYHBIX XXMBOTHbIX. HapyXHbIi
W BHYTPEHHUIA ckeneT. CTPOEHUE U TUMNbl COeQNHEHUST KOCTEW.

[BMXEHNEe MHOMOKNETOYHbIX XMBOTHbIX. [MUTaHWe XMBOTHbIX. lNUTaHME MO3BOHOYHbLIX
XMBOTHbIX. [lbIXaHue XMBOTHbIX. KoxxHoe abixaHue. XKabepHoe 1 NneroyHoe AbixaHue.
ObixaHne MNO3BOHOYHbIX XMBOTHbIX. JBOMOLUUOHHOE YCIOXHEHNE CTPOEHMUS FEerkux
MO3BOHOYHbIX XMBOTHbIX. [bixaTeflbHas cuctema 4YenoBeka. MexaHusM BeHTUNAUUK
nerkMx y Nl M MIekonuTallmx. TpaHCMopT BeLEeCTB Yy OpraHvM3moB. TpaHcnopT
BELLECTB Y XMBOTHbIX. KpoBeHocHasi cuctema U ee opraHbl. KpoBeHocHasi cuctema
MO3BOHOYHbIX KMBOTHbIX. Kpyrn kpoBoobpalleHusi. 3OBOMIOLMOHHbIE  YCIIOXHEHUS
CTPOEHUSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHbIX XXUBOTHLIX. BblaeneHne y opraHusmos.
BbioeneHne y xuBoTHbIX. CokpatutenbHble Bakyonu. OpraHbl BbigeneHusi. CBsisb
MONoCTU Tena C KPOBEHOCHOW W BblAenuTenbHOW cucteMamu. BolgeneHue vy
MO3BOHOYHbIX JKMBOTHbIX. 3alluTa Yy MHOIMOKNETOYHbLIX XMBOTHbIX. [lOKPOBBI U KX
npov3BoAHble. PasgpaXuMocTb W perynsums y opraHuamoB. Pasgpaxumoctb Y
OJHOKINETOYHbIX  OpraHuamoB. Takcucbl.  PasgpaxumocTs U perynsiums  y
MHOFOKMETOYHbIX pacTeHuni. PoCToBble BELLECTBA U UX 3HAYEHME.




HepBHag cuctema n pecpnekropHas perynsunsa y MHOrOKNeTOUHbIX XUBOTHbIX. HepBHas
cuctema M ee otaenbl. OBOMOLMOHHOE YCMOXHEHWE CTPOEHUS HEePBHOW CUCTEMbI Y
XWUBOTHbIX.

PaspaboTtka anroputmoB 1 nporpamm Ang aeKkTUBHON PYHKLMOHANBHON aHHOTaL MK
reHOMOB, TPaHCKPUMNTOMOB, MPOTEOMOB, METaboNOMOB MMKPOOPraHM3MOB, PaCTEHUMN,
XMBOTHbIX W YenoBeka

Opl’aHVI3M YerioBeKa un ero 3agoposbe
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OpraHbl 1 cuctembl opraHoB 4enoseka. OTgenbl rONOBHOMO MO3ra MO3BOHOYHbIX
XUBOTHbIX. Pednekc n pecdnektopHaa gyra. beaycrnoBHble W ycrnoBHble pecdbnekcol.
l'ymopanbHasa perynauus v SHAOKPMHHAsi CUCTEMa >XUBOTHBIX M 4YenoBeka. >Kenesbl
SHOOKPUHHOW CUCTEMbI U UX FTOPMOHbI. [lecTBMe ropMoHOB. B3anmocBA3b HEPBHOMN Y
3HOOKPUHHOW cucteMm. M'mnoTtanamo-rmnocmsapHasa cuctema. Pednekc n pednektopHas
Aayra. be3ycrnoBHble 1 YCNOBHbIE pedrieKChl

5.2

3awuta opraHusama oT 6onesHen. MMMyHHas cuctema dernoBeka. KneToyHbin u
rymoparnbHbIi UMMYHUTET. BpoXaeHHbIN, NpUoBpeTeHHbIA cneundnyeckuin UMMYHUTET.
Teopus knoHanbHo-cenekTnBHoro nmmynuteta (M. Apnux, ®.M. bepHeT, C. ToHerasa).
BocnanuteneHble OTBETbI OpraHM3MoB. Ponb BpPOXOEHHOr0 MMMYyHUTETa B pasBUTUM
CUCTEMHBIX 3aboneBaHni

5.3

KposeHocHasa cuctema mn ee opradbl. Cepaue, KpOBEHOCHbIe cocydbl U kpoBb. Kpyru
kposoobpalleHus. PaboTa cepaua u ee perynsaums
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ObixaHne 4venoseka. [Ouddysuna rasosB 4vepes MNOBEPXHOCTb KMeTKU. [bixaTenbHas
cuctemMa 4yenoBeka. [bixaTenbHas NOBepXHOCTb. Perynaumsa gbixanus. ObixaTtenbHble
obbembl

55

I'Imu.l,eBapMTeanaﬂ cuctema dvenoseka. Otaenbl niweBapuTesibHOro  TpakTa.
nVILLI,eBapVITeJ'IbeIe Xerneasbl. BHYTpVII'IOJ'IOCTHoe N BHYTPUKNETOYHOE nuuieBapeHne

5.6

MokpoBbl M ux npousBogHble. OpraHbl  BblgeneHus. [loykn. CTpoeHne u
YHKUNOHNPOBaHNE HedpoHa. DdunbTpauusa, cekpeuus n obpaTHOE BcacbiBaHWE Kak
MexaHu3Mbl paboTbl OpraHoB BbiaeneHna. ObpasoBaHue MOYM y YeroBeka

5.7

[BvKeHne yenoBeka: MblleyHas cuctema. CkeneTHble MbILLbI U UX pa60Ta. CTpOGHVIe
M TUNbl COEANHEHNSA KOCTEN

Teopus aBontoumn. Passutme xum3Hu Ha 3emne

6.1

OBontounoHHas Teopuss Y. [HdapeuHa. [Npennocbinkym BO3HUMKHOBEHUSI OapBUHM3MA.
XKusHb 1 HayyHaa gesatenbHocTb Y. [apBuHa.

OBwxywine cunbl 9sBonoumn BugoB no Y. [apBuHy (BbiCOKAs WHTEHCUBHOCTb
pPa3MHOXEHUs OpraHn3moB, HacneAcTBeHHas N3MEHYMBOCTb, bopbba 3a
CyLLeCTBOBaHWE, eCTECTBEHHbIV N UCKYCCTBEHHBIN OTOOP).

OdopmneHne cuHTeTnyeckon Teopum aBonoumm (CTI). HenhTtpanbHasa Teopus
agontounm. CoBpeMeHHas 3BONIOUUOHHas Guonorus. 3HavyeHne 3BOMIOLUOHHON Teopumn
B POPMMPOBAHUN ECTECTBEHHO-HAYYHOWN KapTUHbI MUpa

6.2

Monyndumsa kak anemeHTapHas eguHuua 3asomnoumn. COBpeMEHHble MEeTOAbl OLEHKU
reHeTUYecKoro pasHoobpasns w CTPyKTypbl nonyndumi. W3ameHeHne reHodoHAaa
nonynauum Kak 3NemMeHTapHOe 3BOJSIIOLUUOHHOE SBMeHue. 3aKkoH TeHeTUYEeCKoro
paBHoBecus [Ix. Xapau, B. BanHbepra.

OnemeHTapHble akTopbl (ABWXKyLME Ccunbl) 3Borounn. MyTaumoHHBIM npoLecc.
KombrvHaTuBHass uW3MeH4YMBOCTb. [lpend reHoB - crniydaniHble HeHanpasrieHHble
U3MEeHeHNss 4acToT annenen B nonynauuax. Addekt ocHosaTens. Mwurpauumu.
N3onauma  nonynauui:  reorpaduyeckas  (MpocTpaHCTBeHHas), Ouonoruveckas
(penpogykTuBHas).




EctectBeHHbIN OTOOp - Hanpasnawwun ¢aktop asonoumn. Oopmbl €CTECTBEHHOro
oTOOpa: ABWXYLIMA, CTabunNuanpylowmin, paspbiBalowmnn (amspyntusHbeii). [lonosown
oTtbop.

MprcnocobneHHOCTb OpraHM3MoB Kak pes3ynbTaT MuKpodsonouun. BosHukHoBeHME
npucnocobneHnn y opraHuamoB. Apomopdo3bl U umavoagantauun. [Mpumepsl
npucnocobneHnn y opraHnamoB. OTHOCUTENbHOCTb NPUCNOCOBNEHHOCTN OPraHN3MOoB.
Bua, ero kputepum n cTpyktypa. BugoobpasoBaHne kak pesynbTtaT MUKPO3BOMHOLMN.
MN3onsaumsa - knoyeson daktop BugoobpasosaHus. [yTn n cnocobbl BUAO0OPa3oBaHUS:
annonatpuyeckoe (reorpaduyeckoe), cumnaTpnyeckoe (3korornyeckoe), "MrHoBeHHoe"
(monunnowgusaums, rmbpuansaums). nmTensHOCTb 3BOMIOLMOHHBIX NPOLLECCOB.
MexaHu3mbl popMMpoBaHNSA BMONOrMYeckoro pasHoobpasus.

Ponb aBoniounoHHon 6uonormm B paspaboTke HayyYHbIX METOLOB COXpaHeHus
OnopasHoobpasusi. MUKPOIBOMIOUMS W  KOIBOMOUMS MNapasntoB U UX XO3SIEB.
MexaHn3mbl OPMMPOBAHUS YCTONYMBOCTU K aHTUBUOTUKaM 1 cnocobbl 60pbObl ¢ Hel

6.3

MeTtoabl UM3yyeHUs Makpoasonwouuu. [laneoHTonormyeckne MeTodbl  U3yYeHUst
asontounn. MNMepexoaHbie popMbl 1 PUNOreHETUYECKME PSifbl OPraHU3MOB.
Buoreorpacnyeckme metoabl M3yydeHusi aBoroumn. CpaBHeHue dropbl U dayHbl
MaTepMKOB U OCTpoBOB. buoreorpaduyeckne otnactu 3emnun. Buobl-sHOEMUKA 1
PENnUKTLI.

OMmbpuonornyeckne U cpaBHUTENbHO-MOPAONOrMYeckMe MeTodbl U3YyYeHUsT SBOMOLMN.
[eHeTuyeckne MexaHW3Mbl 9BOMOLUUN OHTOreHe3a W MOSABMNEHUS SBOMOLMOHHBIX
HOBLUECTB. [OMOMOrMYHbIE M aHamnornyHble opraHbl. PyauMMeHTapHble opraHbl U
aTaBu3Mbl. MonekynsipHo-reHeTu4Yeckue, BUOXMMUYECKME U MaTEMaTUYEeCKne MeTOAb
n3yyeHuss aBonouMU. [omornorMyHble reHbl. CoBpeMeHHble MeToAbl MOCTPOEHUS
pUnoreHeTUYECKUX AepeBbEB. XPOMOCOMHbIE MyTaLUN 1 3BOMNOLIUS FEHOMOB.

O6wwne 3akoHOMepHoCTM  (nNpaBwuna) asonwoumn. HeobpaTtumocTb  3BOMOLMW.
AganTuBHas pagnaumsi. HepaBHOMEPHOCTb TEMIMOB 3BOSOLMM

6.4

HayyHble rMnoTesbl MpoMCXoxaeHuss Xm3Hm Ha 3emne. AGuoreHes n naHcnepmus.
[oHay4Hble npeAcTaBneHNss O  3apoXAeHWM xu3Hu  (KpeaumoHusm). [wnoTesa
NMOCTOSIHHOTO CamMO3apOXAEHUSA XM3HW K ee onpoBepxeHune onbitamu . Peawn, Jl.
CnannaHuanw, J1. MNacTepa. MNpoucxoxgeHne xmnsHm n actpobuonoruns.

OcHoBHble aTanbl  HeopraHudeckon aBonouun. [MnaHetapHaa  (reonoruyveckas)
aBonouns. Xumudeckasi aBonioumsi. AGUOreHHbIN CMHTE3 OpPraHUYeckUX BELLECTB U3
HeopraHmyecknx. OnbiT C. Mwunnepa u [. KOpu. O6pasoBaHne NONMMEPOB U3
MoHomepoB. KoauepBaTtHasa runoTtesa A.W. OnapwHa, runotesa nepBUYHOro OynboHa
Ix. XonpenHa, reHetudeckast runotesa . Mennepa. Pubosumel (T. Yek) n runotesa
"Mupa PHK" Y. l'mnbepTta. PopmuposaHne membpaH 1 BO3HUKHOBEHNE NPOTOKINETKN.
Nctopns 3emnm u meToabl ee wu3ydeHus. Vckonaemble opraHuyeckme OCTaTKu.
leoxpoHonorms un ee Metogbl. OTHocuTEnbHas W abCcomTHas reoXpPOHONOrus.
"eoxpoHonoruyeckas Lkana: 30Hbl, 3pbl, Nepuodbl, ANOXMU.

HavanbHble aTanbl opraHnyeckon asonounun. lNoseneHve n 3BOMOLMSA NEPBbIX KNETOK.
Osonounss  metabonuama. BosHukHOBeHue nepBbix 3akocucteM. CoBpeMeHHble
MUKPOOHbIE GUOMMEHKM Kak aHanor nepBbiXx Ha 3emne coobulecTtB. CTpomaTonuThl.
MpokapunoTbl U ayKapuoTbl.

MpoucxoxaeHve aykapuoTt (cumbroreHes). JBOMIOLMOHHOE MPOUCXOXAEHNE BUPYCOB.
[MpoucxoxaeHne MHOrOKNMeTOYHbIX OpraHusMoB. BO3HWKHOBEHME OCHOBHBIX pymn
MHOMOKNETOYHbIX OPraHU3MOB.

OcHoBHble 3Tanbl 3BONOLMM BbICWINX pacTeHun. OCHOBHble apoMOpPd03bl pacTEHUMN.
Bbixog pacteHun Ha cyuwy. lNosBneHne cnopoBbIX pacTeHU U 3aBOEBaHWE UMW CYLLW.
CemeHHble pacTeHus. [NpoucxoxaeHne LBETKOBbIX pacTEHUN.

OcHOBHble 3Tanbl 3BOMOLMU XUBOTHOrO Mupa. OCHOBHble apomopdO3bl >XMBOTHbIX.
Benackas cayHa. KemOpunckuii B3pbiB - MOSIBNEHWE COBPEMEHHbIX TuMoB. [lepBble
XOpAOBble XMBOTHble. XXn3Hb B Bode. OBOMIOLUA MO3BOHOYHbIX. [lpoucxoxaeHune
amdunbuii u pentunuii. NponcxoxaeHne MnekonutTarwmx u ntuy. MNMpuHUMN KNto4eBoro
apomopdo3a. OcBoeHne 6eCno3BOHOYHBIMY M MO3BOHOYHBLIMU XUBOTHBIMU CYLLIN.
PasButne xmsHm Ha 3emne no 3pam W nepuogam: apxewn, nNpoTepo3ou, naneosown,
Me30301, kanHo3on. OObLlas XapakTepucTuKa Knumata M reoflorMyeckux npoLeccoB.




[MosiBNneHne n pacuBeT XapakTepHblX OpraHM3MoOB. Yrrneobpa3oBaHue: ero ycrioBus u
BNUSAHME Ha ras3oBbli COCTaB aTtMocdepbl.

MaccoBble BbIMMpPaHUSA - 3KOMOrMyeckue Kpuancbl npowunoro. MNpuydmHbl 1 cneacTeus
MacCoBbIX BbiMUpaHuii. COBPEMEHHbIN IKONTOrMYECKUIA KPU3NC, Er0 0COBEHHOCTU

6.5

Pasgensl u  3agaum  adTponomnormn. MeTogbl  aHTpononorun.  CTaHoBneHue
npeacTaBneHnn o nponcxoxageHun yernoseka. CoBpeMeHHbIe Hay4HbIE TEOPUMN.
CxooctBo 4enoBeka C XKMBOTHbIMU. CucCTeMaTU4eckoe MOMOXEHNEe 4YeroBeka.
CeupgeTtenbcTBa CX04CTBa YeriOBEKA C XXUBOTHbIMU: CPaBHUTENbHO-MOPOnornyeckme,
ambpuonorudeckue, usnonoro-bnoxmummnyeckmne, nosegeHyeckme. OTnuuna yemnoseka
OT XMBOTHbIX. [1PAMOXOXAEHNE N KOMMNEKC CBA3AHHbLIX C HUM MNpusHakos. Passutue
rofIOBHOr0 MO3ra 1 BTOPOMN CUrHarnbHOW CUCTEMBI.

Oswxywmne cunbl  (pakTopbl)  aHTponoreHesa: 6Guonorudeckue, coumanbHble.
CooTHoLleHne BonorM4ecknx 1 coumarnbHbIx akTopoB B aHTPOMoreHese.

OcHoBHble CcTaguvM aHTponoreHe3a. ABCTPanonuTekn - [ABYHOrME MNpeaku mnogen.
YenoBek ymenbliid, NepBble M3roTOBIIEHUS opyaun Tpyda. YenoBek npAMOXogsawmnn m
nepBbIN Bbixod nogen 3a npegenbl Adpukun. Yenosek rengenbbeprckuin - obuimi
Npegok  HeaHOepTanbCKOro — 4yenoBeka UM YyenoBeka  pasymHoro.  Yenosek
HeaHOepTanbCKUA Kak BWA JOOEA XOnogHoro knumarta. YenoBek pasyMHbIN
COBPEMEHHOr0 TUNa, OEHWUCOBCKWMN YeroBeK, OCBOEHME KOHTMHEHTOB 3a npegernamu
Adbpukn.

OBOMIOUNS COBPEMEHHOIO 4YernoBeka. EcTecTBeHHbI 0TO6Op B nonynsaumsax Yernoseka.
MyTaumnoHHbIn npouecc u nonumopduam. [lonynsaunoHHbIe BOMHbI, Apend reHoBs,
mMurpaums n "adpdpekt ocHoBaTensa" B NONynsAuMsaxX COBPEMEHHOTO YeroBeka.
Yenosedyeckue pachl. [NoHATUe o pace. bonblumne packl: eBponeovngHas (eBpasuiickas),
aBcTpano-HerpovgHas (aKkBaTopuarnbHas), MOHroriougHasi (asvaTcKo-amepuKaHcKas).
Bpemsa u nytm pacceneHust yenoBeka no nnaHete. EQMHCTBO 4enoBeveckux pac.
HaydHas HecocTosaTenbHoCTb pacuama. [1pucnocobneHHOCTb 4YeroBeka K pas3HbiM
YCNOBMAM OKpyxatoLlen cpeabl. BrnivsaHue reorpaduyeckon cpeabl n gpenda reHoB Ha
Mopconorumio 1 rM3noNormio Yernoseka

OKOCHCTEMBI U npucyuwmne nm 3aKOHOMEpPHOCTU

7.1

Paspgensl 1 3agayun skonorun. Cessb 3KOMOMMN € ApYrMMu Haykamu.

MeToabl akomnoruu. Monesble HabnwaeHUs. JKCNEPUMEHTbI B 3KOSOMMMN: NPUPOAHbIE 1
nabopatopHble. MopgenupoBaHue B 3konorun. MOHUTOPWHI OKpyXXaloLlen cpeabl:
noKanbHbIWA, PerMoHanbHbI U rnobanbHbIN

7.2

Okonormyeckme akTopbl M 3aKOHOMEpPHOCTM ux aencteus. Knaccudumkaums
aKonornyeckmx cpaktopoB: abuoTuyeckne, OuoTuyeckne, aHTponoreHHble. Ob6uime
3aKOHOMEPHOCTU OeWCTBUA  aKonornyeckux dakropos. [lpaBuno muHumyma (K.
WnpeHrens, tO. JInbux). TonepaHTHOCTb. OBPUBUOHTHBLIE N CTEHOBUOHTHBLIE OPraHN3MbI.
AbunoTtunyeckne daktopbl. CBET Kak akonornyeckun dakrop. [encrene pasHbiX y4acTKOB
COMTHEYHOrO CMeKTpa Ha OpraHM3mbl. OKOMOrMYecKkne rpynnbl PacTeHUA 1 KUBOTHBIX NO
OTHOWeHMI K cBeTy. CurHanbHas ponb ceeta. doTtonepuoamsm. TemnepaTypa Kak
akonorunyeckui dpaktop. [enctene temnepartypbl Ha opraHu3mbl. [MOVKUNOTEPMHbIE Y
rOMOVOTEPMHbIE OpPraHU3Mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE OPraHn3Mbl.

BnaxHocTb kak akonornyeckuin daktop. NpucnocobneHns pacteHui K noaaepkaHuio
BogHoro 6anaHca. Knaccudukaumsa pacteHmin no oTHoLWeHWIO k Boge. MNMpucnocobnexus
XMBOTHbIX K UBMEHEHUIO BOOHOIO peXmMa.

Cpepnbl 0buTaHWsi opraHM3MOB: BOAHasi, HA3eMHO-BO34yLUHAs, NMOYBEHHAs, rMyOMHHas
NOANOYBEHHAs, BHYTPUOPraHM3aMeHHasi. PU3UKO-XUMUYECKME OCOOEHHOCTUM  cpef
obutaHusa opraHMamoB. [NprcnocobneHns opraHn3MoB K KM3HW B pa3HbiX cpeaax.
Brvonornyeckue putmbl. BHelHWe n BHyTpeHHUE pUTMbl. CyTOYHbIE Y rOOUYHBIE PUTMbI.
MpucnocobneHHOCTb OPraHN3MOB K CE30HHBIM U3MEHEHWAM YCMOBUM XXN3HW.
YKusHeHHble dhopMbl opraHn3moB. [NoHATUE O Xu3HeHHon dhopme. KusHeHHble opMbI
pacTeHuin: [epeBbsl, KyCTApHUKW, KYCTApHWYKW, MHOFOMIETHME TpaBbl, OAHONETHWE
TpaBbl. KuW3HEHHble (POPMbI XKMBOTHBIX: MAPOOMOHTBLI, FEOOMOHTHLI, a3pPOBUOHTHI.
OcobeHHOCTU CTpoeHUst n obpasa XKnsHu.




Bruotnyeckne  daktopbl. Bugbl  GuoTMHeCKUX  B3aUMOLEMNCTBUN:  KOHKYPEHLMS,
XULLHMYECTBO, CUMOMO3 u ero ¢opmbl. [lapasntuam, koonepauusi, MyTyanusm,
KOMMeEHcanuam (KBapTUpaHTCTBO, HaxnebHnyecTBo). HeTpoduyeckme B3anmMoaencTeums
(Tonuuyeckue, dopudeckme, dabpudeckme). 3HadeHne OMOTMYECKMX B3aMMOAEWNCTBUN
ONA  CyLeCcTBOBaHUA OpraHu3amMoB B cpede ob6uTaHus. [puHUMN  KOHKYPEHTHOro
WCKMOYEHUSI

7.3

OKorornyeckne xapakrepucTuki nonynsumun. MNonynaumsa kak Guonornyeckas cucrema.
Ponb HeogHopogHOCTM cpeabl, duandecknx OGapbepoB M 0cobeHHocTen ©Buonorun
BMOOB B (POPMMPOBAHUM MPOCTPAHCTBEHHOW CTPYKTypbl nonynaumin. OCHOBHbIE
nokasaTenu nonynsaumMn: YUCMEHHOCTb, MMOTHOCTb, BO3pacTHasd M NoroBasi CTPYKTypa,
pOXa4aemMoCTb, MPUPOCT, TEMM POCTa, CMEPTHOCTb, MUrpaUus.

Okonornyeckasa cTpyktypa nonynsauun. OueHka 4YucneHHocTu nonynaumn. OuHamuka
nonynsaunm n ee perynauus. buotnyeckun noteHuman nonynsuuu. MopgenvpoBaHue
AnHaMukn nonynauuun. KprBble pocTa YMCreHHOCTM nonynsiumu. KpuBble BbDKMBaHMS.
Perynauus YncneHHoCcT! nonynsumin: ponb akTopoB, 3aBUCALLMX U HE 3aBUCSALUUX OT
NNOTHOCTWU. DKonornyeckne ctparterum Buaos (r- n K-ctpaterun).

MoHaTne o6 akonormyeckon Huwe Buaa. MectoobutaHume. MHoromepHast Moaersb
akonorndeckon Huwm k.  XaTunmHcoHa. Pasmepbl  3KOMOMMYECKONW  HULLW.
MoTeHunanbHas n peanu3oBaHHasA HULLN.

Bug kak cuctema nonynsumi. Apeansl BUAOB. Bugbl M uX XU3HEHHblE CTpaTeruu.
3aKOHOMEPHOCTM MOBEAEHUS W MUrpaumMi  XMBOTHbIX. bBuonornyeckne umHBasum
Yy>KEPOLHbIX BUOOB

7.4

CoobuiectBa opraHMamoB. buoueHo3 n ero ctpyktypa. CBsA3n mMexay opraHuamamy B
OuoueHo3e. Jkocuctema kak oTkpbiTas cuctema (ALK, TeHcnm). ®OyHKUMOHAmNbHbIE
Onokn  opraHM3aMOB B  3KOCMCTEME: MPOOYLEHTbl, KOHCYMEHTbl, pPeayLEeHTHI.
Tpodmueckne yposHu. Tpodmyeckue uenu n cetn. Abnotudeckme OMNOKM 3KOCUCTEM.
MouBbl 1 unbl B 3kocncTemax. KpyroBopoT BELLECTB 1 MOTOK 3HEPTrMM B 9KOCUCTEME.
OcHoBHble nokazaTenu akocuctembl. bBuomacca w  npoagykuma. Ikonormyeckue
nupamunapl Yncen, MuoMacchl 1 3HEpPruu.

HanpaBneHHble 3akOHOMEpHble CMeHbl CcoobwecTB - cykueccuun. [lepBuyHblie u
BTOPUYHbBIE CYKLECCUMM U UX MPUYUHBI. AHTPOMOrEHHbIE BO3AEWCTBUS Ha CYKLIECCUMU.
KnumakcHoe coobuwecTtBo. buopasHoobpasve u MonHoTa KpyroBopoTa BeLLecTB -
OCHOBa YCTOMYMBOCTM COOBLLECTB.

MpupoaHble akocucTeMbl. AHTPOMOreHHble 3KocucTeMbl. ArpoakocucteMa. ArpoueHos.
Pasnuuusa mexay aHTponoreHHbIMU 1 NPUPOAHBIMKU 3KOCUCTEMaMMU.

Yp6oakocuctembl. OCHOBHbIE KOMMOHEHTBI ypboakocuctem. Mopoackas dropa n dayHa.
CuvHaHTponusauus ropoackon payHbl. Bruonornyeckoe n X03MCTBEHHOE 3HadeHue
arpoakocucteM U ypboakocuctem. 3aKOHOMEPHOCTU (POPMUPOBAHUS  OCHOBHbIX
B3aMMOJENCTBUN OPraHM3MOB B 3KOCUCTEMAX.

[MepeHOC 3HeprMM © BeWecTB MEeXAYy CMEXHbIMUA 3KOCUCTEMaMMU. YCTOMYMBOCTb
OpraHn3moB, MONynsuMiA M 3KOCUCTEM B YCMOBUSX €CTECTBEHHbIX WU aHTPOMOreHHbIX
BO34€eNCTBUN

7.5

Brocdepa - obuennaHeTapHas obonoyka 3emnu, rae cywecTByeT unm cyliecteoBana
Xn3Hb. YueHue B.N. BepHapckoro o Guocgepe. Obnactn Guoccepbl n ee cocrtas.
XKuneoe BellecTBo 6uoctepbl U ero PyHKLUN.

3akoHOMepHOCTU  cywecTBoBaHMs  Guocdepbl. OcobeHHoCcTM  Guocdepbl  Kak
rnobanbHOM 3kocucTembl. [uHamunyeckoe paBHoBecMe B ©Ouocdepe. KpyroBopoTsl
BelwecTB un buoreoxmmuyeckne uuknel (yrmepoga, asota). PUTMUYHOCTb SBNEHUN B
buocdepe.

3oHanbHocTb Brocdepbl. MoHATUE 0 Brome. OCHOBHbIE OMOMBI CYLUW: TYHOPA, XBONHLIE
rneca, CMeLUaHHbIE 1 LUMPOKOSTMCTBEHHBIE Nleca, CTENWU, CaBaHHbI, MYCTbIHW, TPONUYecKne
neca, Bbicokoropbsi. Knumar, pacTUTENbHBIN U XXMBOTHbLIA MUP OMOMOB CyLUW.

CTpykTypa W yHKUMSE XKMBBIX CUCTEM, OLIEHKA WX PEeCypCHOro mnoTeHuMana wu
BurocdepHbIX YHKLMIA

7.6

OKkornormyeckme Kpusmcbl M KX MpuyMHbl. BosgeicTBue uenoeeka Ha 6Guocdepy.




3arpsisHeHne Bo3gylwHon cpedbl. OxpaHa Bo3gyxa. 3arpsAs3HeHue BOAHOW cpefnpl.
OxpaHa BoAHbIX pecypcoB. PaspyweHne nouBbl. OxpaHa MOYBEHHbLIX PECYPCOB.
M3meHeHne knumarTa.

AHTpONoOreHHoe BO3OENCTBME Ha pacTUTEnNbHbIN U XMBOTHbIM  MuUp. OxpaHa
pacTUTENBHOIO U XMBOTHOrO Mupa. OCHOBHbIE NPUHUMMBI OXpaHbl Npupoabl. KpacHble
kHurn. Ocobo oxpaHsiemble npupoaHeie Tepputopum (OOIT).

BoTtaHnyeckue cagpl 1 300M0rM4eckne napku.

OcCHOBHbIe NPUHLMNBI YCTONYMBOIO pa3BUTUSA YenoBeYecTBa U npupodel. PaunoHansHoe
Np1Mpoaononb30BaHMe N coxpaHeHne bronormyeckoro pasHoobpasmsa 3emnu




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» buonorus 10 xnacc / [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue

/Tlon pen. Ilaceunnka B.B., Akinoneproe o0miectBo «M3aaTenbcTBO

«IIpocBemenue»

e buonorus 11 wmacc / [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkiimonepHoe o61iectBo «3marenbeTBo

«IIpocsemienue

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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