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MHNOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTHUU TEOPETUYECKYI0 OCHOBY [JISl ONpeAeNeHUS MOIXOAO0B K
(bopMHUPOBaHHIO cOJEpKaHUs ydeOHOro mpeamera «bBHOJOTHS» COCTABWIN: KOHIICITYAJIbHBIC MOJIOKECHUS
OI'OC COO o B3anMO00YCIOBICHHOCTH IIE€JICH, COCPIKAHUS, PE3YIHTATOB O0YUCHHs M TPEOOBAaHUN K YPOBHIO
MOJITOTOBKH BBIITYCKHHUKOB, IOJIOKEHUS 00 OOIIMX IENsAX M MPUHIUMAX, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBbI cpenHero obimiero obpasoBanusi B Poccuiickoil @enepanuu, a Takke MOJIOKEHHUS O
cneunpuke Ouomoruy, €€ 3HAYEHUH B TIO3HAHUHM HKUBOW MPHUPOABI M OOECHEeUeHHH CYIIECTBOBAHUS
yenoBeveckoro obmectsa. CoriacHO Ha3BaHHBIM IOJIOKEHHIM, ONPEAEICHbl OCHOBHbIE (PYHKIIMH IPOrPaMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o Ouonioruu naéT mpeacTaBieHUe o LeNix, 00 o0miei crpaTeruu o0y4eHus, BOCHIUTAHUS 1
pa3BuTHs OOydarommxcs cpeacTBamu ydeOHoro mpenmera «buonorusi»y, ompenenser o00s3aTeabHOE
MpeIMETHOE COJECpKAHHE, €ro CTPYKTYpY, pacmpelelieHHe M0 pas3ieiaM M TeMaM, PEKOMEHAYEMYIO
MOCTIeIOBATEIBHOCTh M3yUeHHUs] Y4eOHOro MmarepHuaiga ¢ y4ETOM MEXIPEAMETHBIX M BHYTPHIIPEIMETHBIX
CBSI3€, JIOTMKU 00pa30BaTeIbLHOrO MPOLIECCa, BO3PACTHRIX OCOOCHHOCTEH 00y4aroImuxcsl.

B mporpamMMe 10 OHONIOTMM TaKXe YYHTHIBAIOTCS TPEOOBaHWS K TUIAHUPYEMBIM JTHYHOCTHBIM,
METanpeIMETHbIM W MPEAMETHBIM pe3yibTaraM OO0y4deHHs B (OPMHPOBAHMHM OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATEIBHOM  JeATeNbHOCTH/  y4eOHBIX JCHCTBUM  OOYYalOIIMXCS IO  OCBOCHHUIO  COJIEPYKAHMSA
Ouonorudeckoro oopasosanus. B mporpamme mo Ouonorun (1011 kiaccel, 6a30BbIl YPOBEHb) peaan30BaH
MPUHIUI IPEEMCTBEHHOCTH B M3yYSHUU OMOJIOTHH, OJaronaps yemy B HEHl MpOCMaTpUBAETCS HANPABICHHOCTD
Ha pa3BUTHE 3HAHUM, CBA3AHHBIX C (POPMHPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHMSI, IIEHHOCTHBIX
OpPHEHTAIMH JIMYHOCTH, YKOJIOTHUECKOTO MBIIIICHHUS, TPECTABICHUH O 3J0POBOM 00pa3e KU3HU U OEpEKHBIM
OTHOIICHHUEM K OKpY’Karollel mpupoaHoii cpeze. [loaTomy Hapsaay ¢ u3ydeHUeM o0IIeOn0IOTMYECKUX TEOPH,
a TaKKe 3HAHWHA O CTPOSHHH JKUBBIX CHCTEM PA3HOTO PaHra M CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOLIECCOB B MporpamMme MO OHOJOTUU YAENCHO BHUMAaHHE WCIOIb30BAHUIO TOJIYYCHHBIX 3HAHUN B
MOBCEHEBHON JKM3HM Ui PEIICHHs NPHUKIATHBIX 3a/a4, B TOM YHCIE: MPOQWIAKTUKHA HACIIEACTBEHHBIX
3a00/eBaHUN  4YENOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHHS, OOOCHOBAHMSI  JKOJOTHYECKH
11eIecoo0pa3HOro TMOBEACHUS B OKPYKAMOIIEH NPUPOTHOW Cpele, aHaluu3a BIUSHUS XO3SWCTBEHHOM
JESITeIbHOCTH YeNIOBEKa Ha COCTOSHUE MPHUPOAHBIX M HUCKYCCTBEHHBIX SKOCHUCTEM. YCHIIEHHE BHHUMAHHS K
NPUKIAJAHON  HANpaBIEHHOCTH ydeOHoro mpeamera «buoiorus» NPOAMKTOBAHO HEOOXOAMMOCTBHIO
o0ecriedeHus yCIOBHM IS PELICHUS OJHON M3 aKTYalbHbBIX 33[1a4 MIKOJFHOTO OMOJOTHYECKOr0o 00pa3oBaHMsl,
KOTOpast TpeirnonaraeT (OPMHPOBaHWE Y OOYUYAIOMIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K HW3MEHEHHSIM
JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA «BUOJIOT' USD»

buonoruss Ha ypoBHe cpenHero oémero odpa3oBaHusi 3aHMMaeT BaxkHoe MmecTo. OHa olecrneynBaer
(dbopmupoBaHUEe y 00yJarOIUXCs MPEICTABICHNH O HAyYHON KapTHHE MUPA, PACHIMPSET U 0000IIaeT 3HaHHS O
KUBOW MpHpoOJe, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allid M SBOJIOIHUH, CO3AAET yCIOBHS
IUIS: TIO3HAHUSI 3aKOHOB JKMBOW TPHUPOIBI, (POpMHPOBaHUS (PYHKIIMOHAIBHON TPaMOTHOCTH, HAaBBIKOB
3JI0pOBOTO M 0e30MacHOro odpasa *KHM3HH, IKOJOTMYECKOTO MBIIUIEHHS, HEHHOCTHOIO OTHOIICHUS K >KHBOM
MPUPOJIC U YETOBEKY.

bonbiioe 3HaueHne OUONOTHS MMEET TaKXKe JUIs PEIIeHHs BOCHHUTATENbHBIX M PA3BUBAIOIIMX 3a/1a4
cpenHero odmiero oOpa3oBaHMs, COIMANM3aMK oOydammxcs. M3ydenne Ouonoruu o0ecreunBaeT yCIOBUS
s (GOPMUPOBAHUS UHTEIIEKTYadbHBIX, KOMMYHHKAIMOHHBIX M WH()OPMAIMOHHBIX HABBIKOB, ICTETUYECKOM
KYJIBTYpBI, CHOCOOCTBYET HMHTETpaliy OHOJOTMYECKHX 3HAHWK C TPEICTABICHUSIMH W3 JPYTrUX Y4eOHBIX
MPEeIMETOB, B YACTHOCTH, (PU3UKH, XUMUU U reorpadun. HazBaHHBIEC MONTOKEHHS O TpeHA3HAYCHUN YIeOHOTO
npeamera «bHONOTHS» COCTaBUIIM OCHOBY JUISI OMPEENICHHs TTOJX0/I0B K OTOOPY M CTPYKTYpPHUPOBAHHUIO €ro
CoZiep KaHusl, IPEICTaBIEHHOTO B IPOrpaMMe 1o OUOJIOTHH.

Ot60p comepkanust ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C TO3UIIAN
KYJIBTYpOCOOOpa3HOrO IOAX0J]la, B COOTBETCTBUH C KOTOPHIM OOYy4YarolIuecs IOJDKHBI OCBOUTH 3HAHUSA U
YMEHUSI, 3HAUUMBIC JUIT OPMHUPOBAHUS O0OMIECH KyJIbTYpHI, ONIPEIENSIONINE a[eKBaTHOE MOBEICHHUE YEIIOBEKa B
OKpY>Karollel NMpUpOIHON cpesie, BOCTpEOOBAaHHbBIE B MOBCEJAHEBHOM JKM3HU M NMPAKTUYECKOH JesITeIbHOCTH.
Ocoboe mMecTo B 3TOM cucTeMe 3HAHMN 3aHMMAIOT 3JIEMEHTBI COJAEP)KaHUS, KOTOpbIE CIyKaT OCHOBOW JUIs
dbopMUpOBaHUS TPEJICTABICHUNA O COBPEMEHHOW €CTeCTBEHHO-HAYYHOM KapTWHE MHpa U I[IEHHOCTHBIX
OPHEHTAIHX JITYHOCTH, CIIOCOOCTBYIOIINX T'YMaHHU3AIMHA OHOJIOTHIECKOTO 00pa30BaHMUS.

CTpykTypHpOoBaHUE coOJepKaHHs y4yeOHOro marepHuajga B NporpaMMme MO OHMOJIOTUH OCYIIECTBICHO C
y4€TOM TPUOPUTETHOTO 3HAYCHHUS 3HAHUH 00 OTIMYUTENBHBIX OCOOCHHOCTSX JKMBOW MPHPOIBI, O €&
YPOBHEBOW OpraHM3aIlK U YBOJIIOIHH. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buomorusy»



BBIICJICHBI CIIEAYIOLUE COJAEp)KATENbHble JUHUU: «buosorus kak Hayka. MeToabl HayyHOro IO3HAHM,
«Knetka kak 6uonorudeckas cucrema», «Opranusm Kak Ouosioruueckas cucrema», «CucremMa 1 MHOrooopasue
OpPraHUYECKOTO MHUPa», « IBOJIIOLMS )KUBON INPUPOIBI», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTU».
HEJIN U3YUYEHUSA YYEBHOI'O IPE/IMETA «BHOJIOI' U51»

Lenp n3ydenus yuebnoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIQJICHHE OOYYArOIIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKLMOHAJIbHON OpraHM3allMU JKUBBIX CHUCTEM DPA3HOIO paHra M npuoOpeTeHue
YMEHUH HUCIONb30BaTh AT 3HAHUS JJIS TPAMOTHBIX JIEHCTBHI B OTHOIIEHUH OOBEKTOB >KUBOH MPUPOIBI U
peLeHMs] pa3InYHbIX KU3HEHHBIX NIPOOJIEM.

JlocTikeHune 1enu u3ydeHus ydeOHoro mpenmeta «buonorus» Ha 0a30BOM YpoBHE oOecrieuyMBaeTcs
pEILIECHNEM CIIENYIOIINX 3a1au:

OCBOCHHE OOYYaIOUIMMHCS CUCTEMbl 3HAHUM O OHOJOTMYECKUX TEOpHUSAX, YUEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THMIIOTe3aX, IpaBWiaX, CIYXKallMX OCHOBOH [uid (OPMHUPOBAHUS MPEACTaBIECHUH O
€CTeCTBEHHO-HAyYHOW KapTHMHE MHpa, O METOJaX HAayyHOro MO3HAHHUS, CTPOEHUH, MHOTo00pasuu u
0COOEHHOCTSIX JKUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHM3allid, BBIJAIOIIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

(bopMHpoBaHKE y 00Y4arOIUXCs [103HABATEIbHbBIX, HHTEIUIEKTYaIbHbIX U TBOPYECKHX CHOCOOHOCTEH B
npolecce aHalIn3a JaHHBIX O MYyTAX PAa3BUTUS B OMOJOIMU HAYYHBIX B3IJIAJIOB, UJIEH U IMOAXOJ0B K M3YYCHHUIO
JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHM3aluy;

CTaHOBJIEHHE Yy OOydJarommxcs oOmeld KyibTypbl, (QYHKIIMOHAIBHON TPAMOTHOCTH, Pa3BUTHE YMEHHU
OOBSICHATh U OLICHMBAThH SBJICHMS OKPYXKAIOIEro MHUpPA >KUBOM MPUPOABI HA OCHOBAaHMU 3HAHUN U OIbITA,
MIOJIYYEHHBIX IIPU U3YYEHUU OMOJIOTUH;

¢dopmupoBaHue y OOydYarOUIMXCS YMEHMM MIUIIOCTPUPOBAaTH 3HAu€HHE OMOJIOTMYECKUX 3HAHUN B
[IPAKTUYECKONH  JEATEIbHOCTH  YEJIOBEKa, pPAa3BUTUUM COBPEMEHHBIX MEIUMLUHCKUX TEXHOJOTUMH U
arpoOMOTEXHOJIOT HiA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM JXHBOW MPUPOIBI, HEOOXOIMMOCTH
Oepe’KHOro OTHOILLIEHUSI K Hel, COOII0IEHUs STUYECKUX HOPM IPU MPOBEJCHUH OMOJIOTHYECKUX MCCIIEJOBAaHUM;

OCO3HAaHUE LIEHHOCTU OMOJOTMYECKUX 3HAHWM ISl OBBILIEHUSI YPOBHS 3KOJOTMYECKOW KYIbTYpPBI, IS
(dbopMHpPOBaHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHUE TPUOOPETEHHBIX 3HAHWW M YMEHUM B TOBCEJHEBHOW >KM3HU I OICHKU TOCIIEICTBUI
CBOEH JEsATEIbHOCTH MO OTHOLICHUIO K OKpY’Karollel cpene, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBAaHHE U
coOmroieHne Mep npoduIakTUKy 3a0071eBaHUH.

MECTO YYEBHOTI'O IIPEJIMETA «bHOJIOT'US1» B YHEBHOM IIVIAHE

B cucreme cpeanero obmiero oOpazoBanus «buonorus», uzydyaemas Ha 0a30BOM YypOBHE, SBIISETCS
00s13aTeNIbHBIM y4€OHBIM TPEIMETOM, BXOASIIMM B COCTaB INpeiMeTHOH oOnacth «EcTecTBEHHO-Hay4HbIE
MIPEIMETHD.

Jlnst u3ydeHus: 6uosioruu Ha 6a30BOM YpOBHE CpeHero oouiero oopasoBaHust oTBoaAuTCs 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 gaca (1 gac B Henernio).

1. COAEP)KXAHUE YYEBHOI'O IIPEJMETA
10 KJIACC
Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBs3b OMOJOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMHU U JIPYTUMHU €CTECTBEHHBIMHU
Haykamu, ¢unocopueli, 3TUKOH, 3cTeTMKOW M mpaBoM. Posib Omonoruu B (OpMHUPOBAHMHM COBPEMEHHOMU
Hay4yHOM KapTuHBI Mupa. CrucreMa OMOJIOrHYEeCKUX HayK.

Metoapl MO3HaHMA KMBOM TNpHpPoAbl  (HAOMIOJEHUE, HKCHEPUMEHT, OINHMCAaHUE, HW3MEpEHue,
KJ1accuuKkanms, MOJIETUPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeToabI TO3HAHUS XKUBOW TPUPOIBI».

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

[Tpaktuyeckas pabora Ne 1. «Vcnonp3oBaHHE PAa3TUYHBIX METOAOB MPU U3YYEHHHM OHOJIOTMYECKHX
OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHA.

XKusbie cucrembl (OMOCHCTEMBI) Kak MNpeAMeT u3ydeHus Ouosjoruu. OTIWYHE JKUBBIX CHCTEM OT

HEOPraHUYECKON MPUPOIBI.



CpoiicTBa OmoOcHCTeM M HX pa3HOOOpa3ue. YPOBHU OpraHU3alMd OHOCHUCTEM: MOJCKYJISPHBIM,
KJICTOYHBIA, TKAHEBBIH, OPraHU3MEHHBIN, IMOMYJISIMOHHO-BHIOBOH, SKOCHCTEMHBIN (OMOTEOIICHOTHYECKHH),
O6uocQepHbIi.

JdemoHcTpaumuu:

TaOmuis! u cxeMbl: «OCHOBHBIE IPU3HAKYU )KU3HUY, «YPOBHU OpraHU3alluy >KUBOM IPUPOIBD.

O6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XumMnuecKkuii COCTaB M CTPOEHUE KJIETKH.

XUMHYECKUH COCTAaB KIETKHM. XMUMHUYECKHE JJIEMEHTHI: MaKpO3JIEMEHTbI, MUKpPO3JIEMEHThl. Boma u
MUHEpPAJIbHBIE BELIECTBA.

OyHKIMY BOJBI U MUHEPAIbHBIX BellleCTB B KieTke. [loanep:kanne ocMoTHYeCKOro OaaHca.

benku. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTEI — MOHOMEpHI OesikoB. HezamMeHnMble 1 3aMEHUMBIE
aMUHOKHCIIOTHl. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU CTPYKTYphI O€ITKOBOM MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS,
TPETUYHAsI U YETBEPTHYUHAS CTPYKTypa). XMMHUYECKHE CBOMCcTBA OenkoB. buonorunueckue GpyHKINM GEIKOB.

®epMeHThl — Ouonoruueckue karanuzatopbl. CtpoeHue (epMeHTa: aKTUBHBIM IEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns (pepMeHTOB OT HEOPraHMUECKUX KaTalIn3aTOPOB.

VYrieBonbl: MOHOcCaxapusl (TJIFOKO3a, pubo3a W JIe30KcHpu003a), Aucaxapuasl (caxaposa, JIaKTo3a) U
noJjicaxapuabpl (KpaxMal, TIHMKOTeH, 1eJUTI0NI03a). buonornueckue GpyHKIMH yriIeBOAOB.

Jlunuaer:  Tpurnuuepunbl, Qochomunuasl, crepouabl. [ 'mapodunbHO-THAPOPOOHBIE  CBOICTBA.
Bbuonornueckue ¢pynkunu mununoB. CpaBHEHHE YTIIEBOIOB, OSITKOB ¥ JIMIHUOB KaK HCTOYHUKOB YHEPTUH.

Hyxneunosbie kucnotel: JIHK u PHK. Hykneotunsl — MOHOMEpBl HYKJIEHMHOBBIX KUCHIOT. CTpoeHHE U
¢ynkuuu JJHK. Ctpoenne n pyaxnun PHK. Buast PHK. AT®: ctpoenne u pyHKINH.

[uTtonorus — Hayka o kieTke. KietouHas Teopus — mpumMep B3auMoAeUCTBUA Ujiel U (aKTOB B HAYUHOM
MO3HAaHUKU. MeTO bl U3yUEHUSI KIIETKH.

Krnerka kak nenoctHas >kuBas cucrema. OO0Iiue MpU3HAKU KIIETOK: 3aMKHYTash HapyxHas MeMmMOpaHa,
mosekyibl JIHK kak reHeTudeckuit anmapar, cucTeMa CUHTe3a Oelka.

Tunsl KIETOK: SyKapuoTHUecKas M mpokapuoThuueckas. OCOOCHHOCTH CTPOCHHS MPOKAPUOTUYECKOM
kietkd. Kierounas crenka Oakrepuil. CTpoeHME JYKAapUOTUYECKOM KJIETKH. (OCHOBHbBIE OTINYMS
PaCTUTENHHOM, KUBOTHOM U TPUOHOM KIIETKU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIHUKC, MX GyHKuuu. [Inasmarnueckas
MeMOpaHa, e€ cBoiicTBa U QyHkuuu. Lluromnasma u e€ opranouasl. OnHOMEMOpaHHBIE OPTaHOMABI KIIETKH:
OIIC, ammapar [l'onpmku, nuzocombl. IloyaBTOHOMHBIE OPraHOMABI KIETKHA: MHUTOXOHIPWUH, IJIACTH]IBI.
ITpoucxoxxaeHne MUTOXOHApUNA W TuacTuA. Buabsl ninactun. HememOpaHHbIe OpraHOMIbI KJIETKU: PUOOCOMBI,
KJIETOYHBIA LIEHTP, UEHTPUOJIU, PECHUYKH, KI'YTUKU. DYHKIIMHA OpraHOUOB KJIETKU. BrirtoueHusl.

Snpo — peryisaTopHslii neHTp kieTku. CTpoeHue sapa: siaepHas o00JI0UKa, KapuoIjazMa, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.

JdemoHcTpaumnu:

[loptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
Yunkusnc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnipeneneHne XHMMHUYECKHMX 9JIEMEHTOB B HEKUBOM mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabnuue! u cxemsl: «Ilepuoguueckas TabaMIa XUMHUUECKUX 3JIEMEHTOBY», «CTpOeHHE MOJIEKYIbI BOJABIY,
«buocuntes Oenkay», «Ctpoenue Mosekyibl Oenkay, «Ctpoenue pepmenta», «Hyknennossie kucnotsl. JTHK»,
«Ctpoenne Mmomnekyinsl AT®», «CTpoeHHE 3IYKapUOTHUECKON KIETKW», «CTpOEHHE >XMBOTHOM KIIETKN»,
«CTpoeHHe pacTUTENbHOU KIETKH», «CTpPOCHHE MPOKAPHUOTHUECKOW KIETKH», «CTpOCHHE sapa KIETKH»,
«¥YTneBoapl», «JIumuas.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHWE I TPOBEICHUS HAONIOACHUHN, W3MEPECHHM,
HKCHEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTE€pUAIbHBIX KIETOK.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JlaGopatopnas padora Ne 1. «M3ydeHne KaTaTUTHUECKOW aKTUBHOCTH ()€PMEHTOB (Ha IIpUMeEpe aMHIIa3bl
WJTU KaTajasbl).

JlaGopatopnass paGora Ne 2. «/3y4yeHue CTpOEHHs KJIETOK DPACTEHHMH, >KMBOTHBIX M OakTepuil moj
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpEnaparax U X OMHUCaHHE».

Tema 4. ZKu3HeaesTeJIbHOCTD KJIECTKH.



OOMeH BemiecTB, WIM MeTa0oMM3M. ACCHUMWIAIUSA (IUIACTHYSCKUM OOMEH) M JUCCUMUJISAIINS
(PHEepreTHYeCKUid OOMEH) — JIB€ CTOPOHBI €IWHOTO Iporecca mertabonu3ma. Poib 3aKOHOB CcoXpaHEHUSs
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIM U TeTepoTpodHbId. Poms (pepMeHTOB B 0OMEHE BEIIECTB U
MIpEBpaIlEHIH YHEPTUU B KIIETKE.

dortocunTte3. CBetoBas M TemMHOBass (a3bl ¢otocuHTe3a. Peaknuu QorocunTeza. DPPeKTUBHOCTD
¢dorocunTesa. 3Hayenue (GoTocHMHTE3a AN KU3HU Ha 3emie. BiumsiHue ycrnoBuii cpeabl Ha (OTOCHMHTE3 U
CHOCOOBI MOBBIIICHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUU.

XeMocuHTe3. XEeMOCHHTE3NpYIole OakTepun. 3HaYeHHE XEeMOCHHTE3a /sl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B kieTke. Paciienienue BemecTs, BbACICHUE U aKKyMYJIHUPOBAaHUE SHEPTUU B
KJIETKe. DTalbl SHepreTuyeckoro oomena. I'nmukonu3. bpoxkenue u ero Buasl. Kucnopoanoe okucieHue, Win
KJeTouHoe Jpixanue. OkucnutenbHoe GochopunupoBanue. IHHEeKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakiium marpuuHoro cuHrte3a. ['enermueckas uHdopmauums u JIHK. Peanuzanus renermueckoi
nHpopManuu B KiIEeTKe. |'@HeTHYeCKHil KOoa W ero cBoicTBa. TpaHckpumius — maTpuuHblidi cuHTe3 PHK.

Tpancnsmuss — OuocuHTe3 Oenka. Drtambl TpaHcusauuu. KoxumpoBanwe amMuHOKUCIOT. Ponbs pubocom B
OuocuHTe3e Oenka.
Hexnerounsie ¢opmbl xu3HH — Bupycbl. HMcropus otkpsitust BupycoB (/. W. lBanoBckuid).

Oco0eHHOCTH CTPOCHUS U KU3HEHHOTO ILMKIa BHpPYcoB. bakrepuodaru. bonesnu pacrteHuii, >KUBOTHBIX U
YeJIOBEeKa, BBI3BIBAGMbIC BHpycamu. Bupyc ummyHonedunmra uenoBeka (BUY) — Bo3Oymurens CII/la.
OOpaTHas TpaHCKPUIIIMS, peBepTaza u uHTerpasa. [IpodunakTika pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuupl u cxembl: «Tunbl nutanus», «Metadonu3am», «MUTOXOHIPUI», «IHEPTrETUUECKUN OOMEHY,
«Xnopomnacty, «®otocunresy, «Ctpoenue JHK», «CTtpoenue u pyHKIHOHUPOBaHUE TeHay, «CHHTE3 OeKay,
«[enernueckuii kom», «Bupyce», «bakrepuodarm», «Ctpoenume W xu3HeHHbIH mmkia Bupyca CIIN/a,
O0akrepuodaray, «Permkanus JJTHK».

O6opynoBanue: Monenu-ammiukanun «Yasoenne JIHK wu Tpanckpunius», «buocuHTe3 Oemkay,
«CTpoeHue KiIeTku», Moenb cTpykTypsl JTHK.

Tema 5. PasMHoOkeHNe U HHIAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KrneTounslii 1MKII, WM XKU3HEHHBIM mUKI kieTku. MuHtepdaza u muto3. Ilpomeccsl, mpoTekaronme B
untepdaze. Perumkanus — peakuus marpuunoro cuntesa JJHK. Ctpoenue xpomocom. XpoMocoMHBINH Habop —
KapuoTuil. J[MMIOWTHBIA W TAIUIOMIHBIA XPOMOCOMHBEIE HaOoOphl. XpoMaTuabl. LluTomornueckue OCHOBBI
Pa3MHOKEHHUS ¥ UHJIMBUIYATBHOTO Pa3BUTHSI OPTAaHU3MOB.

Jenenne knetkun — muto3. Crangum mutosa. IIpouecchl, mpoucxoasmye Ha pa3HbIX CTAAHUSIX MHUTO3a.
buonornueckuii CMbICIT MUTO3A.

[TporpamMmmupyemas rubenb KJIETKH — allonTo3.

DopMBI pa3MHOXKEHHUS OPraHU3MOB: OECMOJIOE W TMOJO0BO€. Buapl Oecrmonoro pa3MHOXKEHUS: JCICHHE
HAJBOE, I[IOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHME, BETETATHUBHOE pPa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYECHUE JJISI CEICKIIMH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECIOIOTO.

Metio3. Craguu Mmetiosa. Ilporeccel, mpoucxonsmue Ha cTagusx Menosa. [loBeneHne XpomocoMm B
Mmerose. Kpoccunrosep. bruonornueckuii cMbIca ¥ 3HaU€HUE MeH03a.

lNameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y JKMBOTHBIX. [10JIOBBIE jKelle3bl: CEMEHHUKH U
suyHuKd. OOpazoBaHue U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTO30H/ 1, SHIEKIIETKA) — CIIEpMAaToreHes 1
oBoreHe3. OCOOEHHOCTH CTPOEHUS SUIEKIETOK U criepMato3ou1oB. OmnogorBopenue. [lapTreHorenes.

NuauBuayanbHoe pasBuTtHe (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (dMOpUOreHe3). Tarbl
SMOPHOHAILHOTO Pa3BUTHUSI Y TIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHWE, TacTPYJSIIUs, OPTraHOTeHE3.
[TocTomMOpuoHanbHOE pazBUTHE. THIBI MOCTIMOPHOHATBLHOTO PAa3BUTHUS: MPAMOE, HEMpsaMoe (JIMYMHOYHOE).
Brustaue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/IUU PA3BUTHSL.

JdemoHcTpaumnu:

Tabmumer u cxembl: «DOpMBI Pa3MHOXKEHHUSI OPTaHU3MOBY, «/|BOITHOE OMIIOOTBOPEHHE y IBETKOBBIX
pacTeHuii», «BeretaTuBHOE pa3MHOXKEHHE pacTeHHi», «JleneHue knetku Oaktepmit», «CTpoeHHE MOJOBBIX
KIJIETOK», «CTpoeHue xpomocoMbl», «Knetounbrit mukmy, «Permkanus JJHK», «Muto3», «Meios», «Ipsmoe
1 HETIPSIMOE pa3BUTHEY, «[ ameToreHes y MIEKOMUTAIOIMNX U YelloBeKa», «OCHOBHBIC CTaIUH OHTOTEHE3a.



Ob6opynoBaHue: MHKPOCKOI, MHUKporpenaparbl «CrepMaTo30uIbl MIICKOMUTAIOMIETO», «SIiIexneTka
MJIeKonuTaIero», «KapuokrnHes B KieTKax KOpeHIKa JIyKa», MarHUTHas MoJeib-anmuinkanus «Jlemexue
kietkn», Moaens JIHK, Mogens meTadazHoit XpOMOCOMBI.

JlaGoparopHble U MpaKkTHYecKue padoThbi:

Jlaboparopnass pabora Ne 3. «HabmroneHwe MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

Jlaboparopuas pabota Ne 4. «M3yueHne CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPEIIapaTax.
Tema 6. HacsieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaunm reHeTHKH. VIcTOpus pa3BUTHSA TE€HETHKH. PONb LUTONOTHMM W SMOpPUONIOTHH B
CTaHOBJICHMH T'€HETUKH. BKiag pocCHHCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE M€HETUKH. MeTObl TeHeTUKU
(ruOpUI0IOTUYECKUN, TUTOTCHETHUECKUH, MOJEKYIIpHO-TeHeTHUeCKnii). OCHOBHBIE T€HETHYECKUE MOHATHSI.
['eHeTnyeckas CHMBOJIMKA, UCIIOJIb3YyEMask B CXEMaxX CKPEIIMBAaHU.

3aKOHOMEPHOCTH HACJIEJIOBaHUS NPU3HAKOB, YycTaHoBieHHble [. Mennenem. MoHorubpuaHoe
CKpelllMBaHUEe. 3aKOH eIWHOOOpa3usi TUOPUIOB MEpPBOro MokoieHus. [IpaBuno noMuHHMpOBaHHS. 3aKOH
pacllerieHust Ipu3HakoB. I 'nnores3a unctorsl ramet. [losHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe cKpenMBaHHe. 3aKOH HE3aBHCHMOIO Haclie[OBaHUsA IMpH3HAKOB. llutorenernyeckue
OCHOBBI JUTHOPHIHOTO CKpEUIMBaHMUA. AHaATU3UpYIOIIee CKpeurBaHue. VIcronb30BaHHE aHAIM3UPYIOIIETO
CKpEIIMBAHUS JUIS ONIPEICIICHUS TeHOTUIIa OCOOU.

CuerieHHOE HaclieZjoBaHHe Npu3HakoB. Pabora T. Moprana mo CIHEIUICHHOMY HACJICIOBAaHUIO T'CHOB.
Hapyiienue cuernieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOpUsl HACJIEICTBEHHOCTHU. | eHeTHUeCKHue KapThl.

I'enetnka nosa. XpoMOCOMHOE ONpeEiIeHUE 1Mojaa. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. ['oMorameTHbie
U TeTeporaMeTHble opranu3mbl. HacnenoBanne npu3HaKoB, CLEIIIEHHBIX C TIOJIOM.

N3menunBoCcTh. Buabl HM3MEHUMBOCTU: HEHACIEJCTBEHHAas W HaclelICcTBeHHas. Ponb cpeasl B
HEHACJICICTBEHHON M3MEHYMBOCTH. XapPaKTEPUCTUKA MOJU(PHUKAIIMOHHON M3MEHYMBOCTH. BapuaoHHBIN psij
Y BapualMoHHasA kpuBasi. Hopma peakuuu npusHaka. KonnmuecTBeHHbIE U KAUECTBEHHbIE IPU3HAKU U UX HOpMa
peakuuu. CBoiicTBa MOAU(PUKALMOHHON U3MEHYUBOCTH.

HacnenctBennasi, wiM reHOTUNWYECKas, W3MEHYMBOCTh. KoMOMHaTHBHasE M3MEHYHMBOCTh. Meio3 u
MOJIOBOH TPOIIECC — OCHOBA KOMOMHATUBHOW M3MEHYMBOCTH. MyTanMoHHas U3MeHUYMBOCTh. Knaccuukanus
MyTallUi: TeHHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ MpUYUHBI MyTaluii. Myrtarenssle (akTopbl. 3aKOH
TOMOJIOTMYECKUX PSIAOB B HacleACTBEHHOM n3MeHunBocTu H. U. BaBuiosa.

BHesnepHast HacaeICTBEHHOCTh U N3MEHUYUBOCTbD.

I'eneruka yenoBeka. Kapuotun denoeka. OCHOBHBIE METOJIbI T€HETUKH YEJIOBEKA: M€HEalOTMYEeCKUH,
ONMM3HEIOBbIM,  IIMTOT€HETUYECKHH,  OMOXUMMUYECKHH,  MoJeKyspHO-reHeTndeckuil.  CoBpeMeHHOe
oTpe/ieJIeHNE TeHOTHIA: OJTHOT€HOMHOE CEKBEHUPOBaHUE, TEHOTUIMPOBAaHUE, B TOM yucie ¢ nomoisko [I1[P-
aHanu3a. HacnencTBeHHble 3a0ojieBaHMs UeNOBEKa: TeHHblE Oose3HH, OOJIe3HM C HACJEICTBEHHOU
MIPEeIpacloIOKEeHHOCTbI0, XPOMOCOMHBIE Oosie3HH. ComaThyeckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE
kiaeTkd. [IpuHIMOBL 370pOBOro 0oOpa3a KM3HM, AMATHOCTHKH, MNPO(QMIAKTUKA U JIEYEHUS T'€HETUYECKUX
6ose3Hell. MequKo-reHeTUUecKoe KOHCYJIbTUPOBaHUE. 3HaUCHHE MEIUIIMHCKON M€HETUKH B MPEIOTBPALLICHUH
U JICYEHUHU FeHeTUYeCKHUX 3a00JIeBaHuil yenoBeka.

JdemoHcTpaumnu:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecorckuii, H. 1.
Basuiios.

Tabmuuer u cxembl: «MOHOTHOpPUIHOE CKpEIIMBAHHE M €ro LHUTOTeHeTHYecKas OCHOBa», «3aKOH
pacileryieHusi 1 ero LUTOT€HEeTHYeCKas OCHOBa», «3aKOH YMCTOTHI raMery», «J{urudbpuiHoe CKpeluBaHHe»,
«{uTonornyeckrue OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUM», «Melo3», «B3anMoneicTBie ajuleIbHBIX T€HOBY,
«['enernueckne KapThl pacTeHUM, JKMBOTHBIX U 4ejoBeka», «['eHeTHka mona», «3aKOHOMEPHOCTU
HACJIEOBaHMs, CLEIUIEHHOTO € MOoJoM», «KapuoTumbl 4denoBeka W JKUBOTHBIX», «BHIbl M3MEHUMBOCTHY,
«MoaudukanuoHHas U3MeHUMBOCThY», «HacnemoBanue pesyc-gpakropa», «['eHeTHKa Tpynm KpOBUY,
«MyTanMoHHasi U3MEHYUBOCTDY.

Ob6opynoBanue: MoJenH-anInKanuy «MoHoruopugHoe cKkpelrBanuey, «Hemonnoe JOMUHUPOBaHKEY,
«lurubpunnoe ckpemuBanue», «llepekpéct Xpomocom», MHUKPOCKON M MuUKpompemnapar «/Ipozoduna»
(Hopma, MyTauuu GopMbI KPBIIILEB M OKPACKHU Tela), repOapuii «I"opoxX moceBHOM.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopartopnast pabota Ne 5. «3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO U JUTUOPHUIHOTO CKPEITMBAHUS
y Ap030(HIIbl Ha TOTOBBIX MUKPOITIPENapaTaxy.



JlaGopatopnass pabora Ne 6. «3yyeHue MOAU(PUKAMOHHOW HW3MEHYMBOCTH, TOCTPOCHUE
BapHAIMOHHOIO PAJIa U BApUALMOHHOU KPUBOM.

JlaGopatopnast pabota Ne 7. «AHanu3 MyTanuii y Apo30(}uisl Ha TOTOBBIX MUKpOIpEnapaTax.

[TpakTrueckas padota Ne 2. «CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekunst oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuus Kak HayKa U IMpolecc. 3apoxJIeHUE celeKiuu 1 gomectukanus. Yuenue H. M. BaBunoBa o
HEHTpaxX TMPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYypHBIX pacTeHHU. LIEHTphl MPOMCXOXKACHUS IOMAIIHUX
XUBOTHBIX. CopT, IOpOJIa, IITaMM.

CoBpeMeHHBIE METOBl CEIEeKIMH. MacCOBbI M WHIAMBHIYaJIbHBI OTOOPBHI B CENEKIMU PACTEHUH U
KHUBOTHBIX. OIEHKa 3KcTepbepa. biIM3KOpOJICTBEHHOE CKpeliMBaHWe — WHOpuauHr. Yucras muHUS.
CkpemuBanue YiCThIX JUHUH. ['eTepo3uc, ninu rubpunnas cuina. HepoacTBeHHOE CKpelMBaHue — ayTOPUIMHT.
Otnanénnas rubpuauzauus u e€ ycnexu. VCKycCTBEeHHbII MyTareHe3 W IOJY4YEHHE MOJHUIUIOUJIOB.
JlocTHKEHMSI CEEKIUU PACTEHU, )KUBOTHBIX U MUKPOOPTraHU3MOB.

brotexHonorus Kak oTpaciib MPOM3BOACTBA. ['€HHAs MHXKEHepHs. DTalbl CO3JaHUs PEKOMOMHAHTHOW
JJHK un TpancreHsHsix oprausMoB. KierouHas wuekeHepus. KierouHble KynbTypbl. MHKpPOKIOHAJIBHOE
pasMHO)KeHHE pacTreHuid. KIiloHMpOBaHME BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okonornyeckue u srudeckue npodneMsl. 'MO — reHeTrnuecky MOAU(UITUPOBAHHbBIE OPTaHU3MBI.

JlemoHcTpamuu:

IToprpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabmuupel u cxembl: Kapra «LleHTpbl NPOUCXOXKIAECHHUS M MHOrooOpasus KyJIbTYPHBIX PacTEHUII»,
«[Topoabl nOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHMiD», «OTaanéHHas rudpuausanus», «PadoTsl
akagemuka M. @. HMBanoBa», «llomummongus», «OOBEKTbl OHOTEXHONOIHM», «KileTOYHBIE KYIbTYphl U
KJIIOHUpOBaHHe», «KOHCTpynpoBaHuE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJSDKHA IUIOJOB U KOPHEIUIONOB JTUKUX ()OPM M KyJIbTYpHBIX COPTOB DPACTEHHIH,
repOapuit «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlaGopaTropHble U IpPaKTHYecKUe padoThl:

Okckypeusi «OCHOBHBIE METOABI U JOCTHIKEHMSI CEJIEKIIMM PACTEHUN M KUBOTHBIX (Ha CEJEKLHOHHYIO
CTaHLUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIA Y4YacTOK, B TEIUIMYHOE XO3SICTBO, J1abopaTopuio
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. IBoJIrOLMOHHAsA OHOJIOTHS.

[Tpennocelaku BO3SHUKHOBEHHSI SBOJIFOLIMOHHON TEOpUH. DBOIIOLMOHHAS TEOPHs U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOIIOLNMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CunerensctBa  2Bomtonuu. [lameoHTonornueckue: IMOCIENOBATEIbHOCTD IOSIBJICHHMS BHIOB B
MaJI€OHTOJIOTUYECKON JIETONHCH, NepexoHble GopMbl. buoreorpaduueckue: cxoncTtBo U pasnuuue ¢GayH U
(b10p MaTEepUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOJCTBA U pa3inyuvs dMOPHOHOB PAa3HBIX BHUIOB MO3BOHOYHBIX. CpaBHUTEIIBHO-
aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIC, pPYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHHM3MOB HACIJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKHX IMyTell y Bcex
OpPTraHHU3MOB.

OpomornonHas Teopust Y. Jlapsuna. Ilpeamnochuiku BO3HMKHOBEHUS JapBUHU3MA. J[BHIKYyILIUME CHIIBI
HBOJIIOLMM BUJOB 0 [lapBUHY (M30BITOUHOE Pa3sMHOXKEHHE MPU OIPAaHMUYEHHOCTH PECYpPCOB, HEOIpeaeEHHAs
M3MEHUYUBOCTb, 00pH0Oa 3a CyIIeCTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus sBoitorun (CTI) u e€ 0CHOBHBIE TIOJOKEHHUS.

Muxkposontorus. [Tomynsius Kak eTuHUIA BUIa U 3BOJIIOLUH.

JBrxyue cuibl (pakTopsl) 3BONIOLKK BUAOB B MpHpoae. MyTalMoOHHBINH Mpoliecc 1 KOMOWHATUBHAs
M3MEHYUBOCTb. [lomynsiroHHbIe BOIHBI U ipeiid reHoB. V30msa1us 1 MUrpanus.

EcrecTBeHHbII 0TOOp — HanpaBIsIOMUi (akTop IBOTOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3ynbTar 3Botonuu. [Ipumepsl nprucnocobiieHnit y OpraHu3MoB.
ApomMopdho3bl 1 HIH0AAATITALHH.

Bun u BumooOpaszoBanme. Kpurepun Buma. OcHOBHbIE (DOpMBI BHUI000pa3zoBaHUs: TeorpadudecKkoe,
9KOJIOTMUYECKOE.

Maxkposomonusi. @opMbl 3BOJIOLUU: (puUiIeTHYeCKas, AUBEPreHTHasl, KOHBEPreHTHasl, MapalijelibHasl.
HeoOpaTUMOCTh 3BOJTIOIUH.

[IpoucxoxaeHne OT HeCHENHATU3UPOBaHHBIX MpeakoB. Ilporpeccupyromas — crnenuamu3anus.
AnanTuBHas paguarusl.



JdemoHcTpaumnu:

[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, O.
Mronnep, A. H. Cesepuios.

Tabmuis! u cxembl: «Pa3BUTHE OpraHMYECKOro MUpPa Ha 3eMJie», «3apoAbIIN MTO3BOHOYHBIX KUBOTHBIX),
«Apxeonrepukc», «DopmMbel 00prOBI 3a cymecTBoBaHue», «EcTecTBeHHBIH 0TOOP», «MHOroo0pasue copToB
pacteHuii», «MHoroobpasue TmoOpoa KUBOTHBIX», «llomymsmuuy», «MyTalMoHHAas HW3MEHYUBOCTDHY,
«Apomopdo3sl», «Mnunoamanramumny, «O0mas gereHepanus», «JBIKymue cuiibl 3Bostonuny, «Kapra-cxema
Mmapuipyra nyremectBus Y. apeuna», «boprba 3a cymectBoBanue», «lIpucrnocobieHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BuI000Opa3oBaHue», « IKOJIOTHYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJJICKIMS HACEKOMBIX C pa3jMYHbIMH THIIAMH OKpPAcKH, HAaOOp IUIOJOB M CEMsH,
Koyiekust «lIpumepsl 3alUTHBIX TPUCHOCOONCHUH Yy >KUBOTHBIX», Monenb «OCHOBHBIE HAaIlpaBIICHUS
ABOJIIOLIMNY, 00bEMHas Moieb «CTPOEHHE TOJIOBHOT'O MO3Ta MTO3BOHOYHBIX ).

buoreorpaduueckas kapra wmupa, KouleKuus «DOpMBI COXPaHHOCTH HCKOMAEMBIX JKMBOTHBIX U
pacteHuii», moaenb anmumkanusa «llepekpéct xpomocom», BiaxkHble mpenaparbl «Pa3ButHe HaceKOMOroy,
«PazButne narymku», Mukpomnpenapar «/po3odunay (Hopma, Myranuu GOpMbI KPbUTEEB U OKPACKH TEJA).

JlaGopaTopHble U NpaKkTHYecKue padoThbi:

JlaGopatopnas padora Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopnas pabGota Ne 2. «Onucanue NpUCHOCOOICHHOCTH OpraHM3Ma U €€ OTHOCHUTEIBHOIO
XapakTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble NPEACTABICHUS O 3apOKICHUM >KU3HU. HayuHble TMIoTe3bl BOSHUKHOBEHHS KU3HU Ha
3emiie: abuoreHe3 M MaHcnepMmus. XUMHUECKas 3BOMIOLKSA. AOUOTEHHBI CHHTE3 OpraHMYeCKHUX BEIECTB U3
HEOpPraHMYECKUX. OKCIEPUMEHTAIbHOE MOJATBEP)KIECHUE XHMHUYECKOM sBomtouuu. HauanbHble 3Tanbl
6uonorunueckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYp U BOSHHUKHOBEHHE
npoTokieTku. [lepBrie KieTKU U UX 3BoJOLNS. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hum Ha 3emie no spam u nepuoaam. Karapxeil. Apxeiickas M IPOTEPO30MCKAasl 3PBI.
[Taneosoiickass 93pa ®u e€ TMEPUONBI: KEMOPUNCKHIA, OpPJOBUKCKHW, CWIYPHUCKHH, JEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30iickas 3pa u €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaitno3oiickas 3pa 1 e€ nepuopl: ajJeoreHOBbli, HEOr€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KiauMara U reojlorndeckux npoueccoB. OCHOBHbBIE 3TaIlbl HBOJIIOLIMU PACTUTENBHOTO U
KHUBOTHOTO MUpa. ApoMop(h03bl Y pacTeHHIl U KUBOTHBIX. [losiBIeHHE, paciBET U BBIMUPAHHE TPYII >KUBBIX
OpPTraHHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpPaK€HUE HBONIONUH. OCHOBHBIE CHUCTEMATHYECKHUE TIPYIIIBI
OpPraHHU3MOB.

OBonronys 4eaoBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BUTHeE MpeICTaBICHUM O MPOMCXO0KIEHUH YEI0BEKa.
Metoapl u3ydeHus: aHTpororeHesa. CXOACTBa M pa3iuyMsl 4elOBeKa M JKUBOTHBIX. CHCTeMaTHYeCcKOe
II0JIO’KEHUE YEJIOBEKA.

JBmxymue cuibl (pakTopbl) aHTponorenesa. HacneacTBeHHas ”3MEHYMBOCTh M €CTECTBEHHBIN O0TOOpP.
OOuiecTBeHHBIN 00pa3 *KU3HHU, U3TOTOBJICHUE OPYIHM TPy, MBIIUICHNE, PEUb.

OcCHOBHBIE CTaAWMM W BETBU OHBOJIIOIMU 4YEJIOBEKA: aBCTpaJONMUTEeKH, YermoBek ymenblii, YemoBek
NpAMOXOJAIIMN, YeloBeK HeaHaepTalbCKuid, YenmoBek pa3yMHbId. Haxoaku HMCKONaeMbIX OCTATKOB, BpEMs
CYIIIECTBOBAHMS, 00JIACTh PACTIPOCTPAHECHH S, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoeueckne pacsl. OCHOBHBIE OOJbIIME pachl: eBpolieouHast (eBpa3uiickasi), Herpo-aBCTPaIONIHAs
(3xBaTOpHANIbHASI), MOHTOJIOM/IHAs (a3MATCKO-aMEepUKaHCKast). UepThl MpUCIIOCOOIEHHOCTH TpeAcTaBUTENeH
4eJI0BEYECKHUX pac K YCIOBUSM cyliecTBoBaHMs. EqMHCTBO yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y. /{apsus.

Tabmumpr u cxembl: «Bo3HukHOBeHHe COJMHEYHOM CHUCTEMBI», «Pa3BUTHE OpPraHWYECKOTO MHUpPay,
«PactutenbHas kinetka», «KuBoTHas kietka», «llpokapumornueckas kieTka», «CoBpeMeHHas cucTema
OpraHUYEeCcKOro Mupay, «CpaBHEHHE aHATOMUYECKHUX YePT CTPOCHHUS YeJIOBEKa U YeJI0BEKOOOPa3HbIX 00€3bsIHY,
«OCHOBHBIE MECTa MAJEOHTOJIOTMYECKUX HAXOJOK MPEAKOB COBPEMEHHOIO YEJIOBEKay, «/IpeBHeHIInE 0Ny,
«/IpeBHue moan», «llepBbie COBpeMEHHBIE IO, «HenoBeuecKue pacol».

Ob6opynoBanue: Mymspku «[IpoucxoxaeHue dvenoBeka» (OIOCTBI aBCTPAIONMTEKA, MHMTEKAHTPOIIA,
HeaHJepTaliblla, KPOMAaHbOHIA), CIENKH WM H300pa’k€HUsT KAMEHHBIX OpPYAHMM MEepBOOBITHOIO 4YeloBeKa



(kaMHH-YOMIEpHl, pyOmia, ckpeOia), TeOXpOHOJIOTHYECKas Tabiuia, KOJUIeKIus «DPopMbl COXpPaHHOCTH
MCKOMAEMbIX KUBOTHBIX U PACTCHHIT.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[TpakTrueckas padota Ne 1. «3yueHne UCKOMMAEMBIX OCTAaTKOB PACTCHHUI U dKUBOTHBIX B KOJIJICKITHSIX).

DKCKypcusi «BOIIOLUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN MJIM KpaeBeIUeCKUI
My3ei).

Tema 3. OpranusMsl U OKpy:KalwIas cpeaa.

DKojorusi Kak Hayka. 3aJadd M pas3enbl 3KOJOTUU. MeToAbl HKOJIOTMYECKUX HCCIeAOBAHUM.
DKOJI0rM4eCKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/1yIlIHAs, TOYBEHHAs, BHYTPUOPTraHU3MEHHAS.

Okonorudeckue (aktopbl. Kiaccudukanus 3KoIorudeckux (akTopoB: aOMOTHYECKHE, OMOTUYECKHE U
aHTpornoreHHsle. JeficTBUe 3K0I0rnyeckux (PakTopoB HA OPraHU3MBI.

AOuotnueckue (GakTOphl: CBET, TemIepaTrypa, BIaXHOCTh. DotonepuoausM. Ilpucnocobienus
OpPraHU3MOB K JIEUCTBHUIO abHOoTHYeCKUX (hakTopoB. buonornueckrue puTMel.

buotnueckue daxropsl. Bunbl OMOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHIINS, XUITHUYECTBO, CUMOHO3 U
ero (opmbl. [lapazutusm, koomepauus, MyTyadu3M, KOMMEHCaIN3M (KBapTUPAHCTBO, HaXJIEOHHMYECTBO).
AMeHcanu3M, HeWTpamu3M. 3HaueHHWE OMOTHYECKMX B3aMMOJACHUCTBHM JJIsl CYIIECTBOBAHMS OPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTUKU nomynsiuuu. OCHOBHBbIE IIOKA3aTeNM MOMYJISIUN: YHUCIEHHOCTD,
IJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, HPHUPOCT, MUrpanus. J[MHaMUKa YUCIEHHOCTH TOMYJISIUU U e
perynanus.

JdemoHcTpamum:

[Moptpetsr: A. 'ymbonpar, K. @. Pynse, J. ['ekkens.

Tabmumet u  cxemsl: kapta «lIpupomnsie 30HbI 3emun», «Cpenpl OOUTaHHS OPraHU3MOBY,
«Dotonepuoauszm», «llomynauun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSIIUM HUH(Y30pUU-
Tydenbkny, «[luiesbie nenmy.

JlaGopaTopHble U IpaKTHYeCKUe padoThI:

Jlaboparopnas padota Ne 3. «Mopdornoruueckre 0COOEHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUS.

JlaGopatopnast pabota Ne 4. «BiusiHue CBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas padorta Ne 2. «[loacuér MIOTHOCTH NOMYJNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. CooO1iecTBa U IKOJI0rHYECKHE CHCTEMbI.

CoobmiecTBo opraHu3mMoB — OuoneHo3. CTpykTypsl OuolieHO3a: BHAOBas, NPOCTPAHCTBEHHAS,
Tpouueckas (nuiesas). Buasi-noMuHaHThl. CBsI3U B OMOIIEHO3E.

Okosornyeckue cucteMsl (skocuctemsl). [lonsaTue o6 skocucteme u 6uoreoneHose. OyHKIMOHATBHBIE
KOMITOHEHTBI 3KOCUCTEMBI: TPOAYLEHThI, KOHCYMEHTBI, peaylleHThl. KpyroBopoT BelecTB U MOTOK YHEPTHU B
skocucteme. Tpoduueckue (nmuieBsie) ypoBHU 3KocucTeMbl. [Tumessie nenu u cetu. OCHOBHBIE NOKa3aTeIH
9KOCUCTEMBI: OHoMacca, HPOAYKLIMS. ODKOJIOTMYECKHE MUpaMHIbl: MPOAYKIIMH, YUCIEHHOCTH, OMOMACCHI.
CBolicTBa 3KOCHCTEM: YCTONYMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKueccusl.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHCTEMa XBOWHOTO WM UIMPOKOJIMCTBEHHOTO
neca.

AHTpPOIIOTeHHBIE 3KOCHUCTEMBI. ATpPOIKOCUCTEMBI. Y pOo3KocHucTeMbl. bruonornyeckoe 1 X03s1CTBEHHOE
3HAa4YEeHUE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak gaxtop ycronuuBoCcTH 3KOcucTeM. CoxpaHeHUE OMOJIOTMYECKOTO pa3HOooOpasus
Ha 3eMIie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsl. JKuBoe BemecTo 1
ero ¢pyakiuu. OcodeHHocTr 6uocdepsl kKak r1odambHOM SKOoCUCTEMBI. JIMHAMUUYECKOe paBHOBECUE U oOpaTHas
CBs3b B Onocdepe.

KpyroBopoTsl BemecTB M OHMOTr€OXMMHUYECKHE LUKIBI JIEMEHTOB (yriepona, a3ora). 30HAJIbHOCTh
ounocdeppl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Ouocdepe 3eminu. AHTpOINOTeHHbIE W3MeHeHUss B Ouocdepe. [nmobampHBIC
AKOJIOTMYECKHE TTPOOIIEMBI.

CocymecTBoBaHuE MPUPOIBI U YenoBeyecTBa. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA YCTOMYMBOCTH
ounocdeprpl. OCHOBA PAIMOHATILHOTO YIIPABIEHUS MPUPOAHBIMUA PECYPCAMH U UX UCIONb30BaHue. JlocTimkeHus
OMOJIOTUHU U OXpaHa MPUPOJIBI.

JdemoHcTpaumnu:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.



Tabmuuer n cxemsl: «[lumessie nenu», «buoreHos: cocrtaB u cTpykTypa», «IIpupoausie coobiiecTBay,
«emnu nmutanusy, «IKonoruyeckas nupamuaay, «buocdepa u yenoek», « IKOCUCTEMA HIMPOKOINCTBEHHOTO
aeca», «9KOCHUCTEMa XBOMHOIO Jieca», «bnoreHos Bomoéma», «ArpoueHos3», «lIpuMepHble aHTPOIIOTE€HHBIE
BO3JEHCTBUSL Ha NpUPOAY», «BakHelIne MCTOYHUKHU 3arpsi3HEHUs BO3[yXa M T'PYHTOBBIX BoaA», «llouBa —
Ba)XHEHUIIas cocTaBisitomas onocdepsl», «DakTopsl Aerpagaunu mouBy», «llapaukoBsiii addexr», «DakTopsl
paZMoOaKTUBHOIO 3arpsisHeHUst Oouocheps», «Obmas cTpykrypa O6mochepni», «PacmnpocTpaHeHue >KU3HU B
ouochepen, «O30HOBBINA 3kpaH Ouocheps», «KpyroBopor yriepona B Ouocdepe», «KpyroBopoT azora B
MIPUPOJIEN.

Ob6opynoBanue:  Mopaenb-ammuiukanus  «Tunmunble  OuoleHO3bl», TepOapuil  «PacTuTenbHbIe
coobmiecTBa», koyuiekiuu «buonenos», «BpemuTenu BaKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYIBTYP»,
repdapuy M KOJUIEKLIMHM PaCTEHUH U )KMBOTHBIX, IPUHAIEKAIUE K PA3HBIM IKOJIOTMYECKUM TPYIIaM OJHOTO
Buna, KpacHas kaura Poccuiickoit denepanuu, n300pakeHHsI OXPaHIEMbIX BHJIOB PACTCHUIN U )KUBOTHBIX.

2. INTIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIbTATbI
2.1. JIMYHOCTHBIE PE3YJIbTATBI

B crpykType JIMYHOCTHBIX pE3YyJbTATOB OCBOEHMS IpeaMmera «buonorus» BbIIEIEHBI CIEAYIOLIUE
COCTaBJISIIOUINE: OCO3HAHHME OOYYAIOUIMMUCS POCCUMCKOW TpakJaHCKOM HWIEHTMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIPENEICHUI0, HAaJIMYHe MOTHBAIMM K OOYYEHHIO OMOJIOTHH,
L[eJICHANIPaBICHHOE pPAa3BUTHE BHYTPEHHHX YOEXKIACHWN IUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH W
UCTOPUYECKUX TPAJAUIUA Pa3BUTHA OHMOJIOTMYECKOTO 3HAHMSA, TOTOBHOCTh M CIIOCOOHOCTH OOyYarommxcs
PYKOBOJICTBOBATbCS B CBOEH JEATEIbHOCTU LIEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH CUCTEME
Onosiornyeckoro 0o0Opa3oBaHUs, HAIMYHME SKOJIOTMYECKOTO IPABOCO3HAHUS, CIMOCOOHOCTH CTaBUTHh IENU U
CTPOUTD KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pe3yapTaThl OCBOEHHUA Mpeamera «buosorus» aocTuraroTcss B €JUHCTBE Y4YeOHOM U
BOCIIUTATEIbHON NE€ATEIbHOCTU B COOTBETCTBUM C TPAJULUOHHBIMH POCCUHUCKMMH COLMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM, IPUHATHIMU B OOILLIECTBE MpaBUJIaMU U HOpPMaMu
MOBEACHUA M CIOCOOCTBYIOT TMpolleccaM CaMOIIO3HAHMs, CAMOBOCHHUTAHHUS M CaMOPAa3BUTHUSA, Pa3BUTUA
BHYTPEHHEH MO3ULMU JIMYHOCTHU, MATPUOTU3MA, YBAKEHUS K 3aKOHY U MPAaBONOPSAIKY, YEJOBEKY Tpylda U
CTapluieMy TOKOJCHHIO, B3aMMHOIO YyBa)KEHHUs, OEpPEeKHOTO OTHOILIEHUS K KYyJIbTYpHOMY HACIEAHIO H
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepannn, NpUpOAE U OKPYKAIOIIEH cpeie.

JlnuHOCTHBIE pE3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «buonorusy MOIKHBI OTpaxaTb TOTOBHOCTD U
CIOCOOHOCTh 00YYaroIIMXCs PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOM BHYTpEHHEH MO3ULIMENH JIMYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX  OpHMEHTAllMi, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOLIMX
TPaJULIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIECTBA, paclIMpPEeHNE )KU3HEHHOTO OIbITa U OMbITA JIEATEIbHOCTH
B IIPOLIECCE peAIU3al[Mi OCHOBHBIX HAIIPaBJIICHUH BOCIIUTATEIbHON JEATEIBHOCTH, B TOM YHUCJIE B YaCTH!

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHPOBAHHOCTh T'PAXKJIAHCKON MO3MIMU OOYyYaroIIerocss Kak akKTMBHOTO M OTBETCTBEHHOI'O 4JIeHA
POCCHIICKOTO 00I11eCTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB M 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U NPaBOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENbHOCTH IMPU CO3/IaHUU YUEOHBIX INPOEKTOB, PEIICHUU
y4eOHBIX M MTO3HABATENbHBIX 3371a4, BHITOJTHEHUN OMOJIOTMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpEAENATh COOCTBEHHYIO MO3MIMIO MO0 OTHOUICHHUIO K SBJIEHUSIM COBPEMEHHON JKHU3HU U
O0OBIACHATH €€;

YMEHHE YYUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOIMMOCTb KOHCTPYKTHBHOIO B3aMMOJEWUCTBHUS JIIOAEH C
pa3sHBIMHU YOEXKIECHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMH U COLMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOIO BBIMOJIHEHUSI Y4E€OHBIX, MO3HABATEIbHBIX U
MCCIIEIOBATENbCKUX 3a/a4, YBOKUTEIBHOIO OTHOLICHHS K MHEHHUIO ONIOHEHTOB NMPH OOCYXIEHUHU CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOU JEATENBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUMCKON TPaKJaHCKOM HIEHTHYHOCTH, TMaTPUOTHU3MA, YBAXEHHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH Tepes; PoamHONM, ropaocTy 3a CBOM Kpai, cBOlO PoauHy, CBOW S3BIK U
KYJIbTYpY, IPOIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIHI0O W MaMATHHUKAM IPUPOJIbI, AOCTHKEeHUsIM Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKHX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJOTUU, MTOHUMAHUS
3Ha4YeHHUs1 OMOJIOTUH B ITO3HAHUU 3aKOHOB IPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOT'0 OOIIIECTBA;



uaeiHas yOexkIEHHOCTh, TOTOBHOCTh K CIyXEeHHIO W 3ammure OTedecTBa, OTBETCTBEHHOCTHh 3a €ro
cyne0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CHOCOOHOCTH OLIEHHMBATh CUTYAlLlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIC HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJa B HOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSIM, CO3[JaHHUIO CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TPaAULIMAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CriopTa, TpyJa, OOIECTBEHHBIX OTHOIIICHUI;

ITIOHUMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS XKUBOK IPUPOABI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B pPa3HbIX BHJAX HMCKYCCTBA, CTPEMJICHHE TMPOSBIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnUTAaHUSI, (OPMUPOBAHHUS KYJIbTYPbI 310POBbSI M JIMOUHUOHAJIBHOIO
0J1aronoyyus:

MOHMMAaHKME M peayu3aiysl 3J0pOBOT0 M 0e30macHOro odpasa HU3HH (370pOBOE MUTAHUE, COOIIOJCHHE
TUTUEHUYECKUX TPaBUI U HOPM, COAlaHCUPOBAHHBIM PEXUM 3aHATUH U OTIbIXa, peryisipHas (usmueckas
aKTUBHOCTH), OCPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3MYECKOMY H
[ICUXUYECKOMY 370POBBIO;

MMOHMMAHHE LIEHHOCTU TpaBWJ HWHAMBUIYATBHOTO M KOJUICKTUBHOIO OE€30MaCHOrO IIOBEJICHUS B
CUTYALUX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TMOCJCACTBUI M HENPHUSITHS BPEIHBIX NPHUBBIUEK (yIMOTpPEOJICHUsI aJIKOToJsi, HAPKOTHUKOB,
KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTbH K aKTUBHOM JIEATETLHOCTH TEXHOJOTMUECKONW M COIMAIbHOM HAIIPaBICHHOCTH, CIIOCOOHOCTD
MHULIMMPOBATH, IUIAHUPOBATH U CAMOCTOSITENIbHO BBIIIOIHATh TAKYIO JEATEIbHOCTb;

UHTEpEC K Pa3IUyYHBIM cdepaM NpodheccHOHANBbHON esSTENbHOCTH, YMEHHE COBEpUIaThb OCO3HAHHBIN
BBIOOD Oynymieit mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUN BCEH )KU3HU;

7) 3K0JIOTHYECKOT0 BOCTINTAHUSA:

9KOJIOTMUYECKH 11€JIecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHMKY JKU3HM Ha 3eMile, OCHOBE €&
CYILIECTBOBAHMS;

TIOBBIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYpHI: MPUOOPETEHHE OMbITAa IUIAHUPOBAHUS TOCTYIKOB M
OLICHKU UX BO3MOXHBIX TIOCIIEICTBUM JIJIs1 OKPYXKAIOILIEH Cpebl;

OCO3HaHUeE TI100aTbHOI0 XapaKkTepa dKOJOTHYECKUX TPOoOJIeM U MyTeil UX peLIeHMUs;

CHOCOOHOCTH HCIIONIB30BATh MPHUOOPETaeMbIe MIPH U3YyYCHUH OMOJIOTUU 3HAHUS M YMEHHS MPU PEHICHUH
po0JieM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOJIONOIb30BAaHUEM (COOJIOIEHNE TTPABUIT TTOBEJACHUS B MPUPOJIE,
HaIMpaBIIEHHBIX HA COXPaHEHUE PAaBHOBECHS B 9KOCHCTEMAX, OXpaHy BUAOB, IKOCUCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JIEUCTBUHM, IPUHOCAUIMX Bpe OKPYKAIOUIEH IPUPOJHOM Cpele, yMeEHue
MPOTHO3UPOBATh HEONArONMPUSTHBIE JKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUH U
MpeA0TBpaIIaTh UX;

HaJU4Yhe PA3BUTOIO SKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITA JEATEIbHOCTH
9KOJIOTUYECKON HAIMpaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU B MO3HABATEIbHON, KOMMYHUKATHBHOW U
COLIMAIIbHOW MPAaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOW JIEATEIbHOCTH SKOJOTHYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U
OOIIIECTBEHHOHN MPaKTUKH, OCHOBAHHOTO HAa JMAJIOTe KYIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJTUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M UWUTATEIBCKOW KYJIBTYpPbl KaK CpPEACTBAa B3aUMOJEUCTBUS MEXKIY
JIIOJIBMH U TIO3HAHKS MUDA;



NOHMMaHue creuuduku OMOJNIOTUM KaK HAyKH, OCO3HaHUS €€ poyid B ()OPMHUPOBAHUHU PAIOHAIBEHOTO
HAyYHOTO MBIIUICHUSI, CO3/IaHUU LEJIOCTHOTO IMpeJICTaBieHHUs 00 OKpYXKaloleM MHpE KaKk O EeIUHCTBE
IPUPOJIBI, YEIOBEKA M 0OIIECTBA, B TIO3HAHUH NPUPOTHBIX 3aKOHOMEPHOCTEN U PEIICHUHU MPOOJIeM COXPaHCHHS
MIPUPOJIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JUIsl COBPEMEHHOM IIMBHIIN3AIMH: 00ECIIEYCHU I HOBOTO YPOBHS
pa3BUTHSA MEIUIMHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh PECypCHbIE MPOOIEMBbI
Pa3BUTHS YEJIOBEYECTBA, MOMCKA IYTEH BBIXOJA M3 TIO0AIBHBIX JKOJIOTHYECKUX MpodiaeM U obOecreueHHs
nepexoja K YCTOWYMBOMY pa3BUTHIO, palOHAJIBHOMY HCIOJIB30BAHUIO MPHUPOAHBIX PECYPCOB H
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OHOJIOIMYECKUX 3HAHMM B IEJIAX IOBBIIMIEHUS OOMIEH KYIbTYpBI,
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHON 4acTH (YHKIHMOHAJIHHOH I'PaMOTHOCTH OOyYaroIuxcs,
dhopMupyeMoil Ipr U3y4eHUH OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMSI, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh IIOJlydyaeMble 3HAaHUA JUIS aHaiuu3a M OOBSCHEHUS SBJICHUNM OKPYXKAIOIIero Mupa H
MPOUCXOISAIINX B HEM M3MEHEHMI, YMEHHUE JieNlaTh 00OCHOBAHHBIC 3aKIIOUEHUS] HA OCHOBE HaYYHBIX (DAKTOB U
MMEIOLIUXCS JAaHHBIX C LEIbI0 MOJYyYEHHS I0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIBb30BaTh OHOJOrMYECKHe 3HAHHS JJs pemeHus npolieM B
pEaNIbHBIX KU3HEHHBIX CUTYAIUIX;

OCO3HAHHWE IIEHHOCTM HAyYHOW  JIEATENbHOCTH, TOTOBHOCTb OCYLIECTBIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUYATbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO M CamMOOOPa30BaHUIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

2.2. METANPEJIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ylbTaThl OCBOCHUS y4eOHOTo mpeamera «bHoJorusy BKIIOYAIOT: 3HAYUMbIE IS
(bopMHpOBaHHS MHPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOILICHAYYHBIC
MOHATHSI, OTPAKAIOUIUE IEJIOCTHOCTh HAydyHOM KapTHHBI MHpa U CHEHU(PUKY METOJOB MO3HAHUA,
UCTIOJB3yEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHHE, IPOIECC, CUCTeMa, HAyIHBIN (axT,
MIPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIeA0BaHNE, HA0II0IeHNE, U3MEPEHUE, IKCIIEPUMEHT
U JApYyrux), yHUBEpCalbHble Yy4yeOHble JEHCTBUS (IMO3HABATEJIbHbIE, KOMMYHHMKATHUBHBIEC, PErYJISTHUBHBIE),
obOecnieunBaomue (GopmMupoBaHue  (QYHKIMOHAIBHOW TPAaMOTHOCTH M COLNUAIBHONH  KOMIIETEHILIUU
o0ydJaronmxcsi,  CIOCOOHOCTh  OOYYaroOIIMXCS ~ HWCIOJIb30BaTh  OCBOEHHBIE  MEXKIMCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAaHUS M YHHBEpCaJlbHble y4yeOHble JEeMCTBUS B I03HABaTEIbHOM M COIMAIBHOMN
MIPaKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOEHMS IPOrpaMMbl CpeaHEero o0mero oOpa30BaHUS JOJKHBI
OTpaXkaTh:

OBJajieHNe YHUBEPCAIbHBIMH YU4eOHBIMH O3HABATEIbHBIMH 1eHCTBUSIMM:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIIHPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUIEHUS (aHadn3a, CUHTE3a, CPaBHEHUS,
KJaccu(ukanuy, oOO0OIIEHHs), PACKPBIBATh CMBICI OHOJOTMUYECKUX TMOHATUN (BBIAENATh UX XapaKTepHBIE
MIPU3HAKH, YCTAHABJIMBATh CBSI3U C IPYTUMU MOHSATUSAMU);

OIpeNeNIATh LEIN JAEATeNbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUH HUX JOCTHIKEHHs, COOTHOCUTH
pe3yNbTaThl JESATENILHOCTH C TOCTABIEHHBIMHU LENSIMH;

UCIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS 111 OObsICHEHUS (DAKTOB M SABJICHUN )KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXJIeHus (MHIYKTUBHBIC, JEIyKTHUBHbIE, [0 AaHAJIOTUH), BBISABIATH
3aKOHOMEPHOCTH U NPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIIOUEHUS;

MPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJICTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B
M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUMI Pa3sHOrO poja, BBIABICHHBIX B pa3IMYHBIX
WH(POPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH peELIEHUS NpoOJeMbl ¢ YU€TOM aHaluM3a HUMEIOIUXCS MaTepUalbHbIX H
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEISAM, OLIEHUBATh PUCKU
IMOCJIE/ICTBUH NEATCIBHOCTH;

KOOPJAMHUPOBATh U BBHIMOJHATH PabOTy B YCIOBHUSX PEaJbHOrO, BUPTYaJIbHOIO M KOMOMHMPOBAHHOTO
B3aMOJCHCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH KU3HEHHBIX IPOOIIEM.



2) 6a30BbIe HCCTET0BATEIbCKHE IEHCTBHS:

BJIAJIeTh HAaBBIKAMHU Y4eOHO-HUCCIIEIOBATENLCKOM M MPOEKTHOM IEATENbHOCTH, HAaBBIKAMM pa3pelICHUs
npobeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOOB PEIICHUS MPaKTHYECKUX
3aJja4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B TO3HAHHUS;

HCIOJIb30BaTh PA3JIMYHbIE BUJBI AEATEIBLHOCTU IO IOJYYEHHIO HOBOI'O 3HAHUS, €r0 MHTEPIpPETaluy,
IpeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX CUTYalUsIX, B TOM YUCIIE IPU CO3[JaHUU YUEOHBIX U COLMAIbHBIX
IIPOEKTOB;

(opMHpOBaTh HAYYHBIH THUI MBILIUIEHUS, BIaJIeTh HAYYHON TEPMUHOJOTHEH, KIIIOYEBBIMU TOHATUAMH U
METOJIaMU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/Ja4d B OOpa30BaTEIbHOM AEATENBHOCTH U KU3HEHHBIX
CUTYalLUsX;

BBISIBJIAT [IPUUMHHO-CJIEICTBEHHBIE CBSI3M U AKTyaJM3UpOBaTh 3aJady, BbIIBUIATh TUIOTE3y €€
pelIeHns, HaXOAUTh apryMEHTBI Ul J1I0Ka3aTeabCTBA CBOUX YTBEP)KJIECHUH, 3aJ1aBaTh IapaMeTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJI€ PEIICHUS 3aJayd pPe3yJbTaThl, KPUTUYECKU OLICHMBATh UX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYLIECTBIATh  LIEJCHANIPABICHHBI IOMCK IEpeHoca CpeACTB W CIOcO0OB  JeHcTBUS B
poecCHOHABHYIO CPey;

YMETh IEPEHOCUTD 3HaHUS B 103HABATEIbHYIO U IPAKTHUECKYIO 00IaCTH KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUI'aTh HOBBIE MJIEH, NIpeIaraTb OPUrHHAIbHbBIC TOAXO0/Ibl U PELICHUS, CTABUTh MIPOOJIEMBI U 3a1a4H,
JIOITYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHPOpPMAIuu (TeKkcTe ydeOHOro mnocolusi, HaydHO-
HOMYJISAPHOIN JUTepaType, OMOJIOTMYECKUX CIIOBapsAX U CHPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
WuTepHeTe), aHaIM3upoBaTh HHPOPMAIHIO pa3IMYHBIX BHIOB U ()OPM MPEICTABICHUS, KPUTHUECKU OLCHUBATH
€€ J0OCTOBEPHOCTb U HEMPOTUBOPEUUBOCTb;

(bopMyIHpOBaTH 3ampPOCHl W TMPUMEHSTH PA3UYHBIE METOABI MPH MOUCKE M OTOOpe OMOIOrHMYecKOn
uHpopMaluu, HEOOXOJUMOM [T BBINOJIHEHUS YYeOHbIX 3a/a4;

npuooperaTh OITIBIT MCIIOJIb30BaHUs MH(OPMaLMOHHO-KOMMYHUKaTUBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (QOpPMY TMpeACTaBlIe€HUs OHOJOTHYECKOW HHPOpMAaLUH
(cxemsl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KadeCTBE CpeACTBA NpH paboTe ¢ Ouosormyeckol MHopMaiuei:
OPUMEHATh XMUMHUYECKHe, (U3NYEeCKue M MaTeMaTHYeCKHe 3HaKM M CHUMBOJBI, (hopMyisl, abOpeBuarypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPEe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJaJIeTh HaBBIKAMU pAaclO3HABaHWs M 3alIUThl MHPOpPMAaLUH, HHPOPMALMOHHONW Oe30macHOCTH
JUYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1eHCTBUSAMU:

1) oO1enmue:

OCYILIECTBIATh KOMMYHHMKAIIMK BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBATh B AUAJIOre UM JTUCKYCCUH
[0 CyIIeCTBY 0OCyXJIaeMoil Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKIEHHUS OTHOCHTEIBHO
BBITNIOJTHEHUS TIPEUIaracMon 3a/laqk, YYUThIBaTh MHTEPECHI M COINIACOBAHHOCTDH MO3ULUHI APYTUX YYaCTHUKOB
JMajiora WA TMCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpEACTBa OOLIEHMs, IOHMMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPENNOCHIIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYalMil, yMETh CMAT4aTh KOH(DIUKTHI U BECTU MIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aUMOJIECHCTBHS, MOHUMATh HAMEPEHUs JIPYTUX JIIOJEH,
MPOSBIISATh YBAXKUTEIBHOE OTHOLIEHHE K COOECeIHHKY W B KOPpEeKTHOW ¢opMe (GopMyaupoBaTh CBOU
BO3pa)KEHNUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPECTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOW M WHIUBUAYAJIbHOW pabOThl MpHU pPELICHUH
Ouosiornyeckoil mpo01eMbl, 0OOCHOBBIBATH HEOOXOAUMOCTh MPUMEHEHUS T'PYNIOBBIX (OPM B3aUMOJEHCTBUSA
IIpU pelIeHnr yueOHOM 3a/1auu;



BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBUH C Yy4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEU
Ka)KJI0T0 WieHa KOJIJIEKTUBA;

NPUHUMATh LEIH COBMECTHOW MAEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH NEHCTBHA MO €€
JOCTUKEHHIO: COCTaBJIATh IUIaH JEHCTBHI, pacnpenensrTh pojud ¢ y4ETOM MHEHUU Yy4aCTHUKOB, OOCYXIaTb
pe3yabTaThl COBMECTHON pabOThI;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa M KaXJIOTO y4YyaCTHHMKAa KOMaHIbl B OOIIMHA pe3ylnbTaT IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

npesaraTb HOBbIE MPOEKTHI, OLEHUBATh MAEU C MO3UIUU HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILIECTBIISATh O3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIUUYHBIX CUTYALUSX, IPOSIBISITH TBOPUECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryisiTUBHBIMU /1€iiCTBUAMM:

1) camoopranm3amnus:

MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIsl BBISIBIICHUS MTPOOJIEM U UX PEIICHUS B KU3HEHHBIX U Y4eOHBIX
CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHMI 1IEJIEBbIE M CMBICIOBbIE YCTAHOBKH B CBOUX JCUCTBUAX U
IIOCTYIKAX 110 OTHOILIEHUIO K KUBOI NPUPOJE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPY)KAIOILINX;

CaMOCTOSITENTFHO OCYIIECTBIIATh IO3HABATENIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U
(dbopmMynHpoBaTh COOCTBEHHBIE 331a4H B 00Pa30BATEIBHON NESTEILHOCTH U )KU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENILHO COCTABJIATH IUJIAH PEIICHUsI MPOOIeMBbl C YIETOM MMEIOIINXCSA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTCHHUI;

JlaBaTh OLEHKY HOBBIM CHUTYAIIHIM;

pacipsaTh paMKHU y4eOHOTro NpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO HIMPOKOW JPYIUIIMU B Pa3HbIX OO0NACTAX 3HAHUH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHbBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLEHUBATb COOTBETCTBUE
PE3YIbTATOB LIETSM;

BJIa/IETh HaBbIKAMHM I[103HABATEJIbHOW pedieKCHH KakK OCO3HAHMSA COBEpIIAEMbIX JEHCTBUM U
MBICIIMTENbHBIX MPOIECCOB, UX PE3yIbTATOB M OCHOBAaHWUH, MCHOJIb30BATh NMPUEMBI Pe(IEKCHM Ul OLIEHKU
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTHBBI M aPTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHsiTHE Cedsl U APYTUX:

MPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX [P aHAJIM3€ PE3yJIbTAaTOB ACATEIbHOCTH;

IIpU3HaBaTh CBOE MPaBO U MPABO APYTUX Ha OIMIMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.

2.3. NPEIMETHBIE PE3YJIbTATHI

[IpenmetHble pe3ynabTaThl ocBoeHus mnporpammbl COO mo Ouosnoruu Ha 6a30BOM YpOBHE BKIIOYAIOT
cnenuduueckue s ydyeObHoro npeamera «buosorus» HaydHble 3HAHMS, YMEHHUS U CIOCOOBI JIEHCTBUH IO
OCBOEHHIO, HHTEPIPETAIMU U MTPeoOpa30BaHUIO 3HAHUHN, BU/IbI IEATEIILHOCTH MO MOJIyYeHUIO HOBOT'O 3HAHUA U
NPUMEHEHHUIO 3HAHWW B Pa3IMYHBIX YYEOHBIX CHUTYyallUsX, a TaKKe B PEATbHBIX XHU3HCHHBIX CHTYaIHsX,
CBSI3aHHBIX ¢ Ouonorueil. B mporpamMmMe npeaMeTHbIe pe3ylIbTaThl MPEACTaBIECHBI 0 roJaM 00ydeHHs..

10 KJIACC

c(OPMHPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (DOPMHUPOBAHUM COBPEMEHHOI €CTECTBEHHO-HAyYHOM KapTUHBI MUpa U HAYYHOI'O MUPOBO33PEHUS, O BKIIAJE
POCCHICKMX M 3apyOeXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHMONOTHUH, (YHKIIMOHAIBHOM I'pPaMOTHOCTH
YesoBeKa JJIsl PeleHus )KU3HEHHbBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJAEp)KaHUE OMOJOTMYECKHX TEPMUHOB M TMOHATHI: U3Hb, KJIETKA, OpPraHH3M,
MeTabomm3M (OOMEH BEHIECTB M TMPEBpallleHHE SHEPruH), TOMeocTa3 (CaMOperyisius), ypOBHEBas
OpraHu3alIMsl )KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHHE (PEMPOAYKIIHS ), HACIEACTBEHHOCTh, H3MEHUYMBOCTh, POCT
Y pa3BUTHE;



YMEHHE H3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAs, ICHTpajbHAas
JIOTMa MOJICKYJISIpHO# Omosorun), 3akonsl (I'. Mennaens, T. Moprana, H. 1. BaBunoBa) u y4uenus (o meHTpax
MHOroo0Opa3usi U TMPOUCXOXKICHUS KylIbTypHBIX pacteHuii H. WM. BaBuioBa), ompenensiTh TIpaHHIBI HX
IPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHUE BIIAJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJOrHU: HAOIOICHHE M OMMCAHUE KUBBIX CHUCTEM,
IIPOLIECCOB U SBJICHUH, OpraHu3alys U MNpoBeIeHHE OMOIOTNYECKOro 3KCIEPUMEHTA, BbIIIBUKEHNUE TUIIOTE3bI,
BBISIBIICHHE 3aBHCHMOCTH MEXIY HCCIeIyeMbIMH BEJIMYMHAMH, OOBSICHEHHE IIOJYUYECHHBIX pPe3yJIbTaToOB,
HCIOJIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUI U 3aKOHOB, YMEHUE JeaTh BbIBOABI HA OCHOBAHUM IOJTYYEHHBIX
pE3yJIbTaTOB;

YMEHUE BBIJEIATh CYILIECTBEHHbIE IPU3HAKY BUPYCOB, KJIETOK MPOKAPUOT U 3YKApUOT, OAHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, 0COOEHHOCTH IPOLIECCOB: 0OMEHa BEIIECTB U MPEBPAILECHHS YJHEPTUHU B KIIETKE,
(doTocHHTE3a, IIACTHYECKOrO0 M 3HEPreTHYecCKoro oOMeHa, XeMOCHHTE3a, MUT03a, Mei03a, OIJI0JOTBOPEHMS,
Pa3MHOXKEHHUS, UHAUBUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YEHHbIE 3HAHUS A OOBSCHEHUS OMOJIOTMYECKHX IPOLIECCOB M SIBIECHUH, IS
NPUHATHS TPAKTHUYECKUX DPEUICHUH B TOBCEIHEBHOW JKM3HU C LENbI0 oOecreyeHHus Oe30MacCHOCTH CBOETO
3JI0POBbSI U 3JI0POBbS OKPY)KAIOLIMX JIOJeH, COONIOJEHUsT HOPM I'pPaMOTHOIO IOBEICHMSI B OKpPY)KaroLIeH
IPUPOJHON cpelie, MOHMMAaHHE HEOOXOIUMOCTH HCIOJIb30BAHUS JIOCTH)KEHUI COBPEMEHHOH OHONOTHU H
OMOTEXHOJIOTUH AJIS PAallMOHAIILHOTO IPUPOOIOIb30BAHHUS;

YMEHHE pellaTh 3JeMEHTapHbIE TEHETHUYECKHE 3aJaud Ha MOHO- M AWTHOPHIHOE CKpEUIMBaHUE,
CLIEIIJICHHOE HacJlel0BaHWEe, COCTaBIATh CXEMbl MOHOIMOPUJIHOIO CKpEIlMBaHUS Ul IpeiCKa3aHus
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIIOJHATH JA0OpAaTOpPHbIE M IpaKTUYecKHe paldoThl, coOMI0IaTh MpaBWwia Ipu paboTte ¢
y4eOHBIM U J1a00paTOpHBIM 000pYyI0BAHUEM;

YMEHUE KPUTHYECKH OLIEHUBaTb W HHTEPHPETHPOBATh HH(OPMAIMIO OMOJIOTMYECKOrO COJEpKaHMs,
BKJTIOYAOIIYIO TICEBJIOHAYYHBIC 3HAHMUSA W3 PA3JIMYHBIX MCTOYHHKOB (CpEeICTBAa MAaccoBOM WH(opManuy,
Hay4YHO-TIONYJISIpHbIE MaTe€pHajbl), STUUECKHE ACIEKThl COBPEMEHHBIX HCCIIE0BAaHUM B OMOJIOTHHU, MEAULIMHE,
OHMOTEXHOJIOTUH;

YMEHHE cO03/]aBaTh COOCTBEHHbIE HUCbMEHHBIE U YCTHblEe COOOLIEHHs, 000011as OHOIOIHYECKYIO
nH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOIH30BATh OHATHIHBIN anmapar OHOJIO0Tvu.

11 KJIACC

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOI'O 3HaHMSI €CTECTBEHHBIX HAYK,
B ()OPMHPOBAHNUU COBPEMEHHON €CTECTBEHHO-HAayYHOW KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE
POCCHUHCKMX U 3apyOE€XHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJNOTMM, (YHKIMOHAIBHOM TI'PaMOTHOCTH
YeJI0BeKa IS pelIeHus )KU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COAEpXKaHUE OMOJOTMYECKHMX TEPMUHOB U MOHATHUN: BUJ, MOMYJSLMS, T€HODOH,
HBOJIIOLMS, JBUXKYIIHME CHIIBI ((PaKTOpbI) SBOJIOLUH, MPUCHOCOOIEHHOCTh OPraHU3MOB, BHJI000pa3oBaHUE,
9KOJIOrMYecKre (haKTOpbl, FIKOCUCTEMA, POTYIIEHTbI, KOHCYMEHTBI, PEYLIEHTHI, LIETIH MUTaHUs, SKOJIOTrH4ecKast
nupamua, OuoreoreHos, orochepa;

yYMEHHE M3J1araTb OMOJIOrHyYecKrue Teopuu (3BomtonuoHHas Teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS
HBOJIIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablimieBoro cxozactsa K. M. bapa, udepenoBaHus TIJaBHBIX
HanpasiieHud u nyred 3Bomonuu A. H. CeseprioBa, yuenus o 6uocdepe B. . Bepnanckoro), onpenenstsb
IPaHMIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIa/IeTh METOJJaMU Hay4YHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOJICHUE U ONMCAHUE KUBBIX CHCTEM,
MIPOIIECCOB U SIBJICHUN, OpraHU3alys U MpoBeIeHHE OMOJIOTHYECKOTO 3KCIIEPUMEHTA, BBIIIBUKEHHUE TUIIOTE3bI,
BBISIBJICHHE 3aBUCHUMOCTU MEXJAY HCCIEAyeMbIMU BEIMYMHAMH, OOBSICHEHHE IOJIYYEHHBIX pPe3yJbTaToB,
MCTOJIb30BAHHBIX HAYYHBIX MOHSATHHA, TEOPUI U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIBI HA OCHOBAHUU IOJIyYEHHBIX
pe3yNIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKA CTPOEHHS] OMOJIOTMYECKHX OOBEKTOB: BUJIOB, MOIMYJSAIUIA,
MPOJYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOIreoleHO30B M HSKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB:
HACJIeICTBEHHON M3MEHUYUBOCTH, €CTECTBEHHOI'0 0TOOpa, BUA000Pa30BaHUs, IPUCIIOCOOICHHOCTH OPTaHU3MOB,
NENCTBUS IKOJOTHYECKUX (PaKTOPOB Ha OPraHM3MBbI, MIEPEHOCa BEUIECTB M MOTOKA SHEPIrUU B IKOCHCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHUH B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M OMOr€OXMMHYECKUX
LIUKJIOB B Ouocdepe;

YMEHHUE MPUMEHSTH MOJy4YeHHbIE 3HAHUS 751 OObSICHEHHUS] OMOJIOTUYECKUX MPOLIECCOB U SBICHHM, IS
MPUHATHS TPAKTUYECKUX DPEIIEHUN B MOBCETHEBHOW MU3HU C IIeNbi0 olOecredeHus Oe30MacHOCTH CBOETO
3JI0POBbSI U 3JI0POBbS OKPYXKAIOLIMX JIOJIEH, COONIONEHUST HOPM TI'pPaMOTHOTO MOBEACHHS B OKpY>KaroLIeH



OPUPOJHON Cpejie, MOHMMaHUE HEOOXOJUMOCTH HUCIOJBb30BAHUS JOCTHKEHHH COBPEMEHHOW OHOJIOTHH IS
paMOHAIFHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE pelIaTh JJIEMCHTAPHbIC OWOJOTMUYECKUE 3a/Ja4yl, COCTABJIATh CXEMbI IEPEHOCA BEIICCTB U
SHEPTUH B IKOCHCTeMax (IIEMU MUTAHUSA);

YMEHHUE BBINOJHATH JITAOOPATOPHBIE M MPaKTHYECKHE pabOoThl, COONIOMATh MpaBWiia Ipu paboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYCCKH OIICHWBAaTh W HHTCPIPETHUPOBATH WH(POPMAIHIO OHOJOTHYECKOTO COACPIKAHUSA,
BKJIIOYAIOIYI0 TICEBIOHAYYHBbIC 3HAHHUS W3 PAa3JIMYHBIX HMCTOYHHKOB (CpelICTBAa MaccOBOW HH(OpMAIUH,
HAYYHO-TIONYJISIPHBIC MaTepHalibl), PACCMATPUBATh TII00ATbHBIC IKOJOTMUYSCKHE MPOOIEMbl COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TO3HIIUIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIE COOOHIeHUS, 0000IIasi OUOIIOTUYECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIIOJIh30BATh TIOHATHIHBIN armapar OHOJIOTHY.

3. TEMATHYECKOE [INTAHUPOBAHUE IO YYEBHOMY NPEJIMETY «bUOJIOI' U51»
10 KJIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue 126 (wndpoBbIe)
/ a371e1o e abopaTopHbie H
N R B T T R
p padoThI pecypcbl
bubmuorexa [JOK
1 buonorus kak Hayka 2 0 1 https://m.edsoo.ru/7f4
1c292
JKuBble cuCcTEMBI M MIX bubmorexa LIOK
2 OPrAHI3ALIS 1 0 0 https://m.edsoo.ru/7f4
P 5 1c292
XHUMHYECKHUM COCTaB bubmorexa LIOK
3 L CTDOCHIE KIETKIL 8 1 2 https://m.edsoo.ru/7f4
P s 1c292
KuznenesTenbHOCTD bubmorexa LIOK
4 A 6 0 1 https://m.edsoo.ru/7f4
KJIETKH
1c292
PasmHOXxeHUE U bu6anoreka LIOK
5 WHIUBUAYAIbHOE 5 0 1 https://m.edsoo.ru/7f4
pa3BUTHE OPTraHU3MOB 1c292
HacnencrBeHHOCTh U but6mmoreka [IOK
6 W3MEHYHBOCTh 8 1 3 https://m.edsoo.ru/7f4
OpraHU3MOB 1¢292
Cenexmmst bubmmoreka [IOK
7 opranu3MoB. OCHOBBI 3 0 0 https://m.edsoo.ru/7f4
OHMOTEXHOJIOTHH 1c292
[ToBTOpEHME U bubmuoreka [JOK
8 00o00mIeHe 1 0 0 https://m.edsoo.ru/7f4
Marepuaia 1c292
OO0m1ee KOJIMYECTBO YacOB 110 34 5 3
porpaMme
11 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No | Hammenobamue Jla6opatopubie u | (uupposbie)
win | PASOB B M Beero Koﬁmpom’"“e npaKTHUecKHe 0GpasoBaTebHbIe
porp padoThI paGoThI pecypebr
Y —— bubanoreka IJOK
1 H 9 1 2 https://m.edsoo.ru/7f4
OounoJtorus
lcc74
2 Bo3nukHOBeHHE U 9 0 1 but6mmoreka [IOK
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pa3BUTHE )KU3HU Ha https://m.edsoo.ru/7f4
3emie lcc74
ObrarmsMEL i bubmuorexa [{OK
3 015) ALOLLIAS Chela 5 https://m.edsoo.ru/7f4
CooO1ecTBa 1 bubnuorexa [{OK
4 JKOJIOTHYECKHE 9 https://m.edsoo.ru/7f4
CHCTEMBI lcc74
[ToBTOpEHME N bubnuotexa [JOK
5 0000111EHNE 2 https://m.edsoo.ru/7f4
Marepuaja lcc74
OO0111ee KOJIMYECTBO YacOB IO
. 34 2 4
porpamMme
4, MNOYPOUYHOE IINTAHUPOBAHUE
10 KJIACC
Ne KoauuecTBoO
Tema ypoka
n/n 4acoB
1. Buosorus kak Hayka 2
1 buonorus B cucreme HayK. 1
5 Metopl mo3HaHus xuBoi npuposl. [Ipaktudeckas padota Ne 1 «Mcronp3oBanue 1
pa3IMYHBIX METOJIOB IPU U3YYCHUH OMOJIOTUIECKUX OOBEKTOBY.
2. 7KuBble cHCTeMBbI H HX OPraHu3auus 1
3 bronornyeckne CHCTEMbI, IPOLECCH U UX U3yYEHUE. 1
3. XHMHYECKHIi COCTaB U CTPOeHHUE KJIETKH
4 XUMUYECKUN COCTaB KJIETKU. Boja 1 MUHEpAJIbHBIE COJIN. 1
5) benku. CoctaB u cTpoeHue OEJIKOB.
6 ®depmeHTh — OnoIorndYecKkre KaranuzaTopsl. JJaboparopnas padorta Ne 1 «M3yuenue 1
KaTaJIMTUYECKOM aKTUBHOCTH (pepMEHTOB (Ha NMPUMEpe aMUIIa3bl MM KaTajla3bl)y.
7 Yraesoapl. JIunuael. 1
8 Hyxnennosbie kuciorsl. ATO. 1
9 Hcropus u meroipl n3yueHus kietku. Kierounas teopus. Kierka kak nenoctHas 1
JKMBasi CHCTEMA.
Crpoenue sykaproTHueckoi kinetku. Jlaboparopnas padota Ne 2 «3yuenue
10 CTPOEHUS KJIETOK PaCTeHUH, )KUBOTHBIX, TPHOOB 1 OaKTEpHil O MUKPOCKOIIOM Ha 1
TOTOBBIX MUKpOIIpENapaTax U UX OMHCAHUEY.
11 O600611eHHEe IO TeMe: «XHUMUYECKUN COCTAaB U CTPOEHHUE KJIeTKM». 3aueT Nel. 1
4., Ku3HeaeATeJbHOCTh KIeTKH 6
12 OOMeH BelecTB WM METaboIHn3M. 1
13 ®dotocuHTe3. XEMOCHHTES. 1
14 OHepreTuyeckrii 0OMeH. 1
JKvizuennsrit ukin kinetku. Jlenenne kinetku. Mutos. Jlaboparopuas pabora Ne 3
15 «Habnronenne MuTo3a B KJIeTKaX KOHYMKA KOpeIIKa JIyka Ha TOTOBBIX 1
MUKpOTIpenaparax.
16 buocunres 6enka. Peakuus MaTpuuHOro CHHTE3A. 1
17 Tpancusius — OuocunTe3 Oenka. 1
5. Pa3mHoOKeHUe M HHAUBHAYAJIbHOE Pa3BUTHE 5
18 Hexknerounsle (opMbl )KM3HH — BUPYCHI. 1
19 DopMbl pa3MHOKEHHUSI OPIraHU3MOB. 1
20 Meiio3. 1
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21 OO0pa3oBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. OmiogoTBopenue. JlabopaTopHas padora 1
Ne 4 «M3yueHune cTpOCHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIPETapaTaxy.
22 WNuauBuayaibHOE pa3BUTHE OPraHU3MOB. 1
6. HaciencTBeHHOCTh H M3MEHYHBOCTD 9
23 ['eHeTnKa — HayKa O HaCJIEJICTBEHHOCTH M M3MEHYHUBOCTH. 1
24 3aKOHOMEPHOCTH HacJeI0BaHusl NpU3HaKoB. MOHOTHOpUAHOE CKpellMBaHue. 1
25 JuruGpunnoe ckpenyBanue. 3aKOH HE3aBUCHUMOI'O HACJI€JOBAHUSI IPU3HAKOB. 1
CueruieHHOe Hacje0BaHue nmpu3HakoB. JlabopaTopHas padora Ne 5 «M3yueHue

26 pe3yabTaTOB MOHOTHOPUIHOTO M JUTHOPUIHOTO CKPEIIUBAHMS Y JPO30(HIIBI HA 1
TOTOBBIX MUKpOIIpenapaTaxy.

27 I'eneruka nosa. HacnegoBanue npu3HakoB, CLIETIJICHHBIX C MTOJIOM. 1
N3menunBocth. Henacnencrsennas naMeHunBocTh. JlabopaTtopHuas padora Ne 6.

28 N3yuenrne MoaupuKamoOHHONW N3MEHUYUBOCTH, TOCTPOSHHE BAPUALTMOHHOTO PsIJa U 1
BapUAIMOHHON KPUBOI».

29 HacnencrBennas n3smeHYMBOCTh. JJaboparopHas padota Ne 7. «AHanu3 MyTanui y 1
Jp030(hUITBl HAa TOTOBBIX MUKPOIIPENapaTax.

30 ['eHeTHKa YelloBeKa. 1

31 O606menne o Teme «HacaeIcTBeHHOCTh U N3MEHYUBOCTh OpPraHU3MOBY. MIToroBas 1
KOHTpOJIbHAS paboTa.

7. Cejexuusi opranu3mMoB. OCHOBBI OHOTEXHOJOTHH 2
32 Cenexuus Kak HayKa U mpoliecc. AHAIM3 UTOTOBON KOHTPOJIBbHOM pabOTHI. 1
33 MeTop1 U JOCTUKEHUSI CEeKIIUU PACTECHUI U KUBOTHBIX. broTexHOIOTHs Kak 1

0Tpacib MPOU3BOJICTBA.
8. IloBTOpeHue U 00001eHHE MaTepHAaJIa
34 IToBrOpenue no teme «HacaeaCTBEHHOCTh U U3MEHUYUBOCTBY. 1
11 KJIACC
Ne KoauuecTBoO
n/n Tema ypoxa 4acoB
1. DBoawonus M MeTObI ee H3YYeHHUsI 9
1 DBOJIIOIMS U METOJIbI €€ U3YYEHHSI. 1
2 Vicropus pa3BUTHS NpeACTaBICHUN 00 SBOJIIOLNH. 1
3 MukposBomronus. 1
4 [Tomymsiust Kak IeMeHTapHas equHHUIA BUa U 3Bomtonuu. JlabopatopHas padora No 1
1 «CpaBHeHHE BUIOB IO MOP(OJIOTHUECKOMY KPUTEPHUION.

5 JIBmxyye cuitbl (3JeMeHTapHbIe (PaKTOPHI) IBOJIIOIUH.

6 EctectBeHHbII 0TOOP U €ro GopMBbl. 1
Pe3ynbTaTsl 3BOMIONNN: IPUCTIOCOOIEHHOCTh OPTaHIU3MOB U BHI000pa30BaHHE.

7 JlaboparopHas pabota Ne 2 «Onucanue IpucrnocoO0JIeHHOCTH OpraHu3Ma U eé 1
OTHOCHTEIIFHOTO XapaKTepay.

8 Hamnpasnenus v myta Makpo3BoJitoriii. HeoOpaTuMoCTh SBOJTIOIHH. 1

9 O6o0meHue 1Mo Teme: IBOJIONHS U METOJIBI €€ M3ydeHus». 3aueT Nel. 1

2. Bo3HukHOBeHHe :KM3HM Ha 3emJie. 9
10 VcTopust sxu3HM Ha 3emiie U METObI €€ U3yUeHUsl. 1
11 I'MnoTe3pl NPOUCXOKIACHUSI JKU3HU Ha 3eMIIE. 1
12 Pas3BuTHe )xn3HM Ha 3eMIIe 110 3paM U MEPUOJIaM. 1

OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTENLHOTO U )KUBOTHOTO Mupa. [IpakTudeckas
13 pabota Ne 1 «M3y4yeHue uckomaeMpIx OCTaTKOB PACTEHUH U KUBOTHBIX B 1

KOJIIICKIUAX ).




14 CoBpeMeHHasl CHCTeMa OPTraHNYEeCKOT0 MUPA. 1
15 DBOJIIOIHS YeJIOBEKa (AHTPOTIOTEHE3). 1
16 JBmwxymme cuitbl (pakTopsl) aHTPOIIOTEHE3A. 1
17 OCHOBHBIE CTaIMM SBOJIOLIMH YEJIOBEKA. 1
18 YenoBeyeckue pacel M NPUPOIHBIC aJANITALIMN YEIOBEKA. 1

3. Opranu3Mbl U OKpYy Kalouas cpeaa 5
19 DKOJIOTHS KaK HayKa. 1
20 Cpenbl 00MTaHHS U SKOJIOTHYECKHE (DAaKTOPBI. 1
21 Aobuotnueckue pakropsl. Jlaboparopuas padora Ne 3. «Mopdonoruueckue 1

0COOCHHOCTH PAaCTEHHI U3 pa3HbIX MECT OOUTAHUS.
22 buotnueckne GpakTopsl. 1
23 DKOJOTHYECKHUE XapaKTePUCTUKHU MOMYIIALKH. l:IpaKTI/I‘IeCKaﬂ paborta Ne 2 «IToxcuér 1
TUIOTHOCTH TOMYJISIIUNA Pa3HBIX BUJAOB PACTCHUID.

4. Coo0miecTBa U IKOJIOTHYECKHE CUCTEMbI 9
24 Coo0riecTBa OpraHu3MOB — OHOIEHO3. 1
25 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). 1
26 OcHoBHbIE TIOKAa3aTEJIN IKOCUCTEMBI. DKOJIOTHYeCKUe mupaMuipl. CBolcTBa 1

skocucteMm. Cykieccusl.
27 [TpupoHbIE S5KOCUCTEMBI.
28 AHTPOTIOTEHHBIE YKOCUCTEMBI. 1
29 Wrorosast koHTpOIHHAS padoTa.
30 buocdepa — rimobdanpHas 3kocucTeMa 3eMiIi. AHATU3 UTOTOBOM KOHTPOJIBHOU 1
paboThL.
31 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHochephl. 1
32 YenoseuecTBo B Onocdepe 3emu. CocyliecTBOBaHNE TPUPOJIBI U YEIIOBEUYECTBA. 1

5. IloBTOpeHue u 00001IeHHEe MATEPHAJIA 2
33 [ToBTOpenue no reme: «OpraHu3Mbl U OKPYKAIOIIASL CPEiay. 1
34 [ToBTOpenue no reme: «Coo0IIeCTBA U DKOJOTUYECKUE CUCTEMBDY. 1

5. MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC
Koxa nmpose-
psieMoro pe-
3yJbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPo-
rPaMMBbI CpeAHero 001ero 0opa3oBaHus

CdhopMupoBaHHOCTH 3HAHHUI O MECTE U POJIH OMOJIOTHH B CUCTEME HaydYHOTO 3HAHHS €CTe-
CTBEHHBIX HayK, B ()OPMHMPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
Hay4YHOTO MUPOBO33PEHUS; O BKJIAJ€ POCCUICKUX U 3apyOekHBIX yUEHBIX-OMOJIOTOB B pa3-
BUTHE OMOJOTUHU; QYHKIMOHAIBHON IPaMOTHOCTHU YeJIOBEKA JUIsSl PELIeHUs )KU3HEHHBIX 3a-
aaqy

YMeHue packpbIBaTh coJlepKaHue OMOJOTMYECKMX TEPMHUHOB M TMOHATUMN: KU3Hb, KIIETKA,
opranusM; Metabosnu3M (0OMEH BEIIECTB M MPEBpalleHHe SHEPTUuH), TOMeocTa3 (camopery-
JSUs), YPOBHEBAsI OpPTraHM3alMsl KUBBIX CHCTEM, CaMOBOCIPOM3Be/IeHUE (PENpOayKLHs),
HACJEACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE

YMeHne uznaratb OMOJIOTUYECKHE TEOpUHU (KJIETOYHAs, XpOMOCOMHAs, MyTal[MOHHAs), 3a-
koHbl (I'. Mennens, T. Moprana, H.W. BaBunoBa) u y4ueHus (0 IeHTpax MHOTooOpaszus u
MIPOMCXOXKACHUS KyIbTypHBIX pactrenuid H.M. BaBuiioBa), onpenensiTh rpaHULBI UX [TPUMe-
HHUMOCTH K JKUBBIM CUCTEMaM

YMmenue BJIaACTb MCTOJAMH HAYYHOI'O0 ITO3HAHHA B Oouosorun (Ha6JIIO,Z[CHI/IC 1 OIIMCaHUuC
KHUBBIX CUCTEM, IMPOLECCOB U ﬂBHeHHfI; opranu3anus U IMpOBEACHHUC OMOJIOrHYECKOI0 dKC-
NEpUMCHTA, BBIJABUIKCHUC T'UITIOTC3bI; BBIABJICHUC 3aBUCUMOCTU MCKAY UCCICAYCMBIMU BC-




JIMYUHAMH, 00BsACHEHHE MOJIYYCHHBIX PE3YJIbTATOB, MCIIOJb30BAHHBIX HAYYHBIX HOH?ITI/If/'I,
TGOpI/Iﬁ 1 3aKOHOB; YMCHUC ACJIATh BbIBOJbI HA OCHOBAHUH IMOJYYCHHBIX pe3yJII>TaTOB)

YMenue BBLACIIATH CYHICCTBCHHBIC IPU3HAKU BUPYCOB, KJICTOK MMPOKAPUOT U 3YKApHUOT, O~
HOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH MPOIECCOB 0OMEHA BEIIECTB
Y TPEBpAICHHUs SHEPrUU B KJEeTKe, (POTOCHHTE3a, TNIACTHYECKOT0 U SHEPreTHYECKOro 00-
MEHa, XeMOCHHTE3a, MHTO03a, Mel03a, OIUIOIOTBOPEHNUS, PA3MHOYKEHHSI, NHIUBHIYaILHOTO
pa3BUTHA OpraHu3Ma (OHTOI'€HE3)

YMeHue NMpUMEHATh MOTyYeHHbIE 3HAHUS ISl OOBSICHEHUsI OMOJIOTHYECKUX MPOIIECCOB U
SBJICHUM, JUIA IPUHATUS IPAKTUYECKUX PELICHUN B MOBCEHEBHON KU3HU B LiENsIX olecre-
4yeHUsI 0E30IIaCHOCTH CBOETO 3/10pOBbS M 3I0POBbS OKPYXKAIOMIUX JIIOACH, COONIIOICHUS
HOpPM I'PaMOTHOT'O MOBEJICHMs B OKpY’Karollel MpUPOJHON Cpejie; MOHUMaHue HeoO0XO0aU-
MOCTH HCIIOJIb30BAaHUs JTIOCTUKEHUN COBPEMEHHOW OHOJOrMM M OMOTEXHOIOTHUH AJs pa-
LIUOHAJILHOT'O IIPUPOJOIOJIB30BAHHUS

YmMmenue pemiaTh 3JICMCHTAPHBIC TCHCTUYCCKUEC 3aJa4l Ha MOHO- U I[I/II‘I/I6pI/II[HOG CKpcCuiu-
BaHHCEC, CLCIINICHHOC HACJICAOBAHHUEC, COCTABIIATH CXEMbI MOHOFI/I6pI/I,Z[HOFO CKpC€IIUBaHuA I
MpeaACKa3aHus HACIICAOBAHUA ITPU3HAKOB Y OpraHnu3MOB

YMeHue BBIOTHATH 1a00paTOPHBIC W MPAKTHYECKUE PabOThI, COOIIIOIaTh MTPaBUIIA MPHU pa-
60Te ¢ yueOHBIM U J1a00paTOPHBIM 000PYJOBAaHUEM

10

YMeHue KpUTHUYECKU OIIEHUBATh U WHTEPIPETHPOBATH HHPOPMAIUIO OHOIOTHYECKOTo CO-
JepKaHusl, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 pa3Nu4HbIX ucTouHukoB (CMMU, Ha-
YYHO-TIONYJISIPHBIE MaTepuabl); ITHYECKUE aCleKThl COBPEMEHHBIX HCCIIEOBaHUN B OWO-
JIOTUM, METULIUHE, OMOTEXHOJIOT U

YMmeHue co3naBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIICHHS, 000011as OHOIOTH-
YeCKYI0 MH(OPMAIUIO U3 HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHITUHHBIN
anmnapaT OMoJoruu

11 KJIACC

Kon
NpoBePsSIeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/ibLHOI Mpo-
rpaMMbl CpeiHero o01ero o0pa3zoBaHus

ChopMHUpOBaHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHHS €CTe-
CTBEHHBIX HayK, B (HOPMHPOBAaHUH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MUpA H
HAay4YHOT'O MHUPOBO33PEHUS; O BKJIA/I€ POCCUNUCKHUX U 3apyO0eKHBIX YIEHBIX-OMOJIOTOB B pa3-
BUTHE OMONOTHH; (PYHKIIMOHAIBHON TPaMOTHOCTH YeTIOBEKa ISl PELICHUS KU3HEHHBIX 3a-
Jaqy

YMeHHe pacKpbIBaTh COAepKaHue OMOJIOTHYSCKUX TEPMUHOB U TTOHSATUI: BUJI, TTOMYJISIINS,
reHo(OH, IBOIIOLHUS, IBUXKYIIHE CHIBI ((haKTOPHI) HBOIOIMH, MPUCTIOCOOIEHHOCTh Op-
TaHU3MOB, BHJ1I000pa30BaHHE, SKOJOTUUECKHE (PAKTOPHI, IKOCHCTEMA, MPOAYIEHTHI, KOH-
CYMEHTBI, pEIYIICHTHI, [IeTIH MUTaHKs, SKOJOTHYecKas Mupamuia, OuoreoreHos, onocdepa

YMenue uznaratb Ouoiorudyeckre Teopuu (dBonroronHas teopust Y. JlapBuHa, CHHTETH-
YecKasi TEOPHsI IBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apobimeBoro cxojactsa K.M.
bapa, uepenoBanus rmaBHBIX HampaBieHui u mytei sBomonnu A.H. CeBepiioBa, ydeHHs O
ouochepe B.M. Bepranckoro), onpenensiTe TPaHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTE-
Mam

YMenue BJIaACTb MCTOAAMHU HAYYHOI'O ITO3HAHUS B Oouoyoruu (Ha6J'IIO,Z[CHI/IC N OIIMCaHHuC
JKUBBIX CUCTEM, ITPOLECCOB 1 SIBJIeHI/Iﬁ; opraHu3anysa U MpOBEACHHUC OMOJOTMYECKOTO DKC-
MNEpHUMCHTA, BBIIBUKCHUC TUIIOTC3bI; BBIABIICHUC 3aBUCHUMOCTHU MCIKIY UCCIICAYCMbIMU BC-
JJMYMHaMHU, 00BsICHEHHE IMOJIYUYCHHBIX PE3YJIbTATOB, MCIIOJb30BAHHBIX HAYYHBIX HOH?ITI/II71,
TCOpI/Iﬁ 1 3aKOHOB; YMCHUC ACJIATh BBIBOJAbLI HA OCHOBAHUWU ITOJTYUCHHBIX peBy.]'IBTaTOB)

YMeHue BBIACTATh CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJIOTHYECKUX 00BEKTOB: BHJIOB,
HOMYJISLUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEyLIEHTOB, OMOT€OLIEHO30B U IKOCUCTEM; OCO-
OEHHOCTHU TMPOLIECCOB HACIECTBEHHOW N3MEHUMBOCTH, ECTECTBEHHOTO 0TOOpa, BUA000pa-
30BaHus, MPUCIOCOOIEHHOCTH OPTaHU3MOB, IEUCTBUS SKOJOrHYeckuX (akTOpoB Ha opra-
HU3MBI, [IEPEHOCA BEIIECTB U IIOTOKA YHEPTUU B DKOCUCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHUCTEMAaX CBOEW MECTHOCTH, KPyrOBOPOTa BELIECTB U OMOr€OXMMHUYECKHX IMKIIOB B




ouocdepe

YMeHue npuMeHsTh MOJYYeHHbIE 3HAHUS 7S 00BSACHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, ISl IPUHSITHS PAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HU B IEINSAX 00ec-
nevyeHns 0€30MacHOCTH CBOETO 3/I0POBbS U 3JIOPOBBSI OKPY)KAIOIIUX JIIOJIEH, COOIOIeHUS
HOpPM I'pPaMOTHOI'O IOBEJIEHUS B OKPYXKarolled MPUPOAHON Cpejie; IOHUMaHue HEoO0Xoau-
MOCTH UCHOJIb30BaHUs JOCTHXKEHUN COBPEMEHHOM OMOJIOTHU JJIsl pallMOHAIBHOTO MPUPO-
JIOTI0JIb30BaHUS

YMenue pelmiaTh 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4yu, COCTAaBJIATh CXEMbI ICPCHOCA BC-
IIECTB U DHEPI'UH B SKOCUCTEMAX (HCHI/I HI/ITaHI/IH)

YMeHHE BBINOJHATh JIA0OPATOPHBIC U TPAKTUYECKUE pabOThI, COONIIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaA0OPATOPHBIM 00OPYIOBAHHEM

YMeHne KpUTUYECKH OIICHUBATh U UHTEPIPETUPOBATH UH(POPMAILIHIO OMOIOTHYECKOTO CO-
JIepKaHusl, BKIIIOYAIOLIYIO IICEBAOHAYUHbIE 3HAHUS U3 pa3inyHbIX UCTOYHUKOB (CMU, Ha-
YUHO-TIONYJISIPHBIE MaTepuajbl); pacCMaTpUBaTh IJI00ANbHBIE IKOJIOTHMYECKUE MPOOIEMbI
COBPEMEHHOCTH, OPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIIO

YMeHue co3gaBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIIeHNUs1, 06001ast O1oIoru-

10 YCCKYHO I/IH(I)OpMaL[I/IIO N3 HCCKOJIBKUX UCTOYHHKOB, 'PaAMOTHO HCIIOJIb30BATh MOHATUHHBINA

anmapat OHOJIOTHH

6. IMTPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS

1 buonorus kak Hayka

11 Buonorust — Hayka o xuBOil npupone. Ponp Ouonorun B GopMupoBaHHH COBPEMEHHON HAy4YHOU
KapTuHbl Mupa. CucreMa OMOIOTHYECKUX HAYK

12 MeToabl O3HAHUS KUBOW MPHUPOBI (HAOIIOIeHUE, SKCIIEPUMEHT, OITMCAHNE, U3MEPEHUE, KIIacCH-
(dbukamus, MOICIMPOBaHUE, CTATHCTHYECKas 00pabOTKa JTAHHBIX )

2 JKuBble cucTeMbl M UX OpraHu3anus

21 Xusble cucrembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. CBoWcTBa OMOCUCTEM U UX

' paszHooOpasue
29 YpoBHM oOpraHuzaluu OHMOCHCTEM: MOJIEKYISIPHO-TEHETUYECKHM, KJIETOYHbIM, OpraHu3MEHHBbIH,
' MOMYJISIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIit

3 XUMHUYECKUH COCTaB M CTPOCHUE KIIETKU
XUMUYECKUN COCTaB KIETKU. XUMUYECKUE JIEMEHThI: MAaKPOAJIEMEHTHI, MUKPOAJIEMEHTHI. Boaa u

3.1 wmuHepanbHble BemlecTBa. DyHKIMM BOABI MU MHUHEpAJIbHBIX BellecTB B KieTke. [loanepxanue
OCMOTHYECKOI0 OasiaHca
benku. CocraB u cTpoeHue 0eIK0B. AMUHOKUCIOTEI — MOHOMEPHI OenikoB. HesameHumble 1 3ame-
HUMBIE AMUHOKHUCIOTHI. AMHHOKUCIOTHBIN COCTaB. YPOBHM CTPYKTYphl O€IKOBOH MOJIEKYJIbI
(mepBrUYHasi, BTOpUYHAs, TPETUYHAS U YETBEPTUUHASI CTPYKTypa). XUMUUYECKUE CBOWCTBA OEIIKOB.

3.2  buonornyeckue GyHKIMU OEITKOB.
depMeHTHI — Orosornueckue Karaau3aropsl. CTpoeHue hepMeHTa: akTUBHBIHN IIEHTp, CyOCcTpaTHas
cneunpuynocts. Kodepmentsl. Buramusabl. Otmianuuss QepMEHTOB OT HEOPraHMYECKHX
KaTaJan3aTopoB
VYrieBonbl: MOHOCaxapuabl (TJIFOKO3a, pud03a M Je30KCUpH003a), Trucaxapuabl (caxapos3a, JaKTo-
3a) ¥ nmoJucaxapuabl (KpaxMai, TIMKOTeH, 1eJuTioN03a). buongornueckue GpyHKIMM yriIeBOI0B.

3.3 Jlunmmer: TpurmmMuepuasl, crepouiabl, ¢ochomunuabl. [mapoduinbHO-THAPOYOOHBIE CBOICTBA.
buonornueckue ¢pyHkuun aunuaoB. CpaBHEHUE YIIIEBOJOB, OSIKOB M JIMMUAOB KaK HCTOYHUKOB
SHEPrUHU

34 Hykneunossie kucnorsl: JJHK nu PHK. Hykneotuabr — MOHOMEpBI HYKJIEHMHOBBIX KUCIOT. CTpoe-

' nue u ¢pynkuuu JJHK. Ctpoenne u pynkiun PHK. AT®: crpoenue u pyHkumu

3.5 Iuronorus — Hayka o kinerke. Kiierounast reopust. MeTobl M3y4eHHUs KIETOK

36 Kinerka kak nemoctHas xuBast cucteMa. OOmue nmpu3HaKky KJIETOK: 3aMKHyTasi Hapy>kKHas MeMOpa-
Ha, Mosiekynsl JIHK kak reHetnyeckuii anmnapar, cucremMa CuHTe3a Oelka

3.7  Tunmbl KJIETOK: dyKapuUOTHYeCKas M MpokapuoTHyeckas. OCOOCHHOCTH CTPOEHUs MPOKAPHOTHYE-




ckoi kietku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapuOTHYECKON KieTkH. OCHOBHBIC OT-
JIMYUS PAaCTUTEIBHOM, )KMUBOTHON M IPUOHOM KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TITUKOKAIMKC, X QyHKIuuU. [lnazmaTuye-
ckass MeMOpaHna, e€ coiictBa U (pyHkuuu. [{utomnazma u e€ opranouapl. OmHOMEMOpaHHBIE Opra-
HOMJIBI KJIETKH: dHo1a3Matudeckas cetb (JI1C), anmapar ["onbxu, muzocomsl. [lomyaBToHOMHBIE
OpPraHouJIbl KJIETKU: MUTOXOHIPHH, IacTuibl. [Ipoucxokaenne MUTOXOHIpUNA U TutacTHl. Bunsl
wiactua. HemeMOpaHHBIE OpraHOUIBI KIETKU: PUOOCOMBI, KIIETOYHBIN IIEHTpP, PECHUYKH, KI'YTHKH.
OyHKIIUU OPraHOUI0B KJIETKU. Brirouenus

3.9
3.10

Snpo — perynaTopHblil LeHTp kieTku. CTpoeHue sapa: saepHas 000JI0uKa, KapuoIliasma, Xpoma-
TUH, SAPBILIKO. XPOMOCOMBI

TpchnopT BCIICCTB B KIICTKE

H(PI?)HCI[CHTCJIBHOCTI) KJICTKHU

4.1

4.2

OOmeH BemiecTB, WIM METa0O0MM3M. ACCUMIIIALNMS (TUIACTUYECKHA OOMEH) M JTUCCUMMJISIIHS
(oHepreTuyeckuii 0OMEH) — JBE CTOPOHBI €AMHOTO Tpolecca meradbonu3ma. Tumel oOMeHa Be-
IIECTB: aBTOTPOGHBIA U reTepoTpodHbId. Poiab GepMeHTOB B 0OMEHEe BEIIESCTB M IPEBPAIICHHH
JHEPTUU B KICTKE

®otocunTtes. CeroBas U TeMHOBas (a3bl poTocuHTes3a. Peaknmu dorocuntesa. dddekTuBHOCTH
¢dorocunTe3a. 3HaueHue GoTocuHTE3a I KU3HU Ha 3emie. BausHue ycinoBuit cpeasl Ha GoTo-
CHHTE3 U CIIOCOOBI MOBBIIICHUS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMOCUHTEe3. XEeMOCHUHTE3UpYIoLIe OakTepru. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HHU Ha 3emiie

4.3

DHepreTudeckuii oOMeH B kieTke. Paciieruienre BelecTB, BbIICICHHE H aKKyMYJIUPOBaHUE YHEP-
TUU B KJIETKE. DTallbl SHepreTnueckoro oomena. ['nmukonus. bpoxkenne u ero Bunbl. Kucnopoanoe
OKHCJICHUE, WU KJIETOYHOE JAbIXxaHue. DPPEeKTUBHOCTD IHEPTETUUIECKOr0 0OMeHa

4.4

4.5

5.1

Peaknun matpuunoro cuntesa. I'eHetnueckas mHpopmarusa u JIHK. Peanmzanus reHeTudeckoit
nHpopManny B KJeTKe. [ eHeTH4eCKnuid KO M ero CBOcTBa. TpaHCKPHUIILINS — MAaTPUYHBINA CHHTE3
PHK. Tpancsiius — 6uocunTe3 6enka. KonupoBanue aMuHOKUCIIOT. Posis pubocom B OMocHHTE3e
Oenka

Heknerounsie popmbl xku3Hu — Bupycsl. Mictopust otkpoeitus Bupycos (/.M. MBanoBckwuii). Oco-
OCHHOCTH CTPOEHHUS U KM3HEAEATeIbHOCTH BUpycoB. bakTepuodaru. bonesnu pacrenuii, KuBoT-
HBIX W YeJIOBEKa, BhI3bIBacMble BUpycamu. Bupyc ummynoaeduiura yenoseka (BUY) — Bo30yau-
tenb CITNa. [Tpodunaktuka pacnpocTpaHeHUs] BAPYCHBIX 3a001€BaHHM

PasMHOKEeHME 1 HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

KreTounslii MK, Uiy KU3HEHHBINA LUK KiIeTkd. UHTepdaza nu murto3. [Iponeccsl, mporekaroue
B uHTepdasze. Permukanus — peaknust Mmatpuynoro cuntesa JJHK. Ctpoenne xpomocom. Xpomo-
COMHBII HA0Op — KapHOTHUIl. J[MIJIOUTHBIA U TaIJIOUIHBIA XPOMOCOMHbBIE HAOOPHI. XPOMAaTHIBI.
[uronornyeckre OCHOBBI pa3MHOKEHHUS U MHIUBUAYaIbHOTO Pa3BUTHs OPTraHU3MOB.

Henenue xnetkn — Muto3. Ctaauu muto3a. IIpoueccsl, npoucxoasiye Ha pa3HbIX CTaJUiX MU-
T03a. broIornyeckuii CMbICI MUTO3a

5.2

cDOI)M]'::I Pa3MHOKCHHA OPTraHU3MOB: 0ecIo10€ U MOJIOBOE. Bugsr Oecronoro Pa3MHOKCHHUA: ACTIC-
HUE HAABOC, ITOYKOBAHHUEC OJHO- U MHOT'OKJICTOYHBIX, cnop006pa3013aHI/Ie, BEreTaTUBHOC Pa3sMHO-
KCHUC. I/ICKYCCTBCHHOG KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIs CCIICKIIUN
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[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.
Meito3. Ctaguu merosa. [Iponeccel, mpoucxoasmue Ha cTaausx Meiosa. [loBegenne XxpoMocoM B
Merose. Kpoccunrosep. buonoruueckuii cMbICI U 3HaY€HHE Meio3a

5.4

I'ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [I0sI0BBIE XKee3bl: ceMeH-
HUKU U SMYHUKU. OOpa3oBaHKE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CriepMaTo30u], SHIeKIeT-
Ka) — crnepmaroreHes U ooreHe3. OCOOEHHOCTH CTPOEHHUS SANIEKIETOK U CIEpMaTO30MJI0B.
Onnonoreopenue. Ilaprenorenes

5.5

NunuBuayanbHoe pazBuTHe (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHUOTEHEe3). DTambl dM-
OpHOHAILHOTO PAa3BUTHS Y MO3BOHOUYHBIX KUBOTHBIX: ApOOJIeHHE, racTpysuus, opraHorenes. [lo-
CTOMOpHOHATBHOE pa3BUTHE. TUIBI MOCTAIMOPUOHAIBHOTO Pa3BUTHS: MPSMOE, HEMpsSIMOe (JTUJH-
HOuYHOe). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (AKTOPbI, CIOCOOHBIE BHI3bIBATH BPOXKIEH-
HBIE YPOJICTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IIBETKOBOI'O PACTEHHUSA: CTPOCHUE CEMEHH, CTaJNU Pa3BU-




TUA

HaCJ'IeI[CTBCHHOCTB U U3SMCHYUBOCTb OPTaHU3MOB

6.1

6.2

6.3

6.4

[Ipeamer u 3amaum reHetuku. Mctopust pa3BUTHS TeHETUKH. BKiaa pocCHCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE F€HETUKU. METObl T€HETUKH (THOPUI0JIOTHYECKUN, IMTOTeHETUYECKUI, MO-
JEeKyJsIpHO-TeHeTH4ecKui). OCHOBHBIE I'€HETHUYECKUE IMOHATHUA. ['eHeThdyeckas CUMBOJMKA, HC-
110JIb3yeMasi B CXEMax CKpELIMBaHUI

3aKOHOMEPHOCTH HACJICIOBAaHUSl TPU3HAKOB, ycTaHOBIeHHbIe . Menmenem. MoHOTHOpHIHOE
CKpelllMBaHue. 3aKOH eIMHOO0Opa3usi TMOPUIOB MEpPBOro MokoyieHus. [IpaBuio JOMHUHUPOBAHHS.
3akoH pacCiCIJICHUA ITPU3HAKOB. I'mmioTte3a uncrorsl ramet. IloaHOE 1 HETIOIHOE JAOMUHHPOBAHUC.
JurubpunHoe ckpeuiBaHue. 3aKOH HE3aBUCHMOTO HaclleZIOBaHUS NMPU3HAKOB. L{uTorenernueckue
OCHOBBI IUTHOPUIHOTO CKpeUIMBaHus. AHAIM3UpYIOlee cKpenBanue. Vcnonp3oBanue aHanu3u-
PYIOILEro CKpEeIMBaHMsl ISl ONIPEIEIEHHsI TEHOTUIIA 0CO0U

CuerieHHOE HacjenoBaHue nMpu3HakoB. Pabora T. Moprana mo CrerieHHOMY HacJIeI0BaHUIO Te-
HOB. Hapymienue cuernieHust FeHOB B pe3yibTaTe KPOCCUHIOBEpa. XPOMOCOMHAs TEOpHUsl Hacle -
CTBEHHOCTH. I eHeTHUeCcK1e KapThI.

I'eneruka noma. XpoMOoCOMHOE OMpefiesieHne moja. AyTocOMbl U TOJIOBbIE XPOMOCOMBI. ['omora-
METHBIE U TeTeporaMeTHbIe opraHu3Mbl. HacienoBanue npu3HakoB, CUEIIIICHHBIX € TTOJIOM

N3menunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAs U HaciueACTBeHHas. Poib cpenbl B HEHA-
CJIEZICTBEHHONH M3MEHYMBOCTU. XapaKTePUCTUKA MOJU(PHUKAIIMOHHON M3MEHUYNBOCTU. Bapuaruon-
HBIN psAJl ¥ BapualuoHHas kKpuBas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE M KAaUECTBEHHBIE
IIPU3HAKY U UX HOpMa peakuuu. CBolcTBa MOAN(DUKALIMOHHOW H3MEHUYUBOCTH

6.5

HacnencrBenHast, Wiy reHOTUNHMYECKast, U3MEHYMBOCTb. KoMOMHATHBHAS U3MEHYMBOCTh. Meilo3 u
MIOJIOBOH TPOIIECC — OCHOBA KOMOWHATHBHON M3MEHUYMBOCTH. MyTanmoHHast n3MeHuInBoCTh. Kiac-
cu(uKanMsg MyTalUMi: TeHHbIE XPOMOCOMHbIE, FTéHOMHBIe. YacToTa U MpUYMHBI MyTanuii. Myra-
reHHbIe (DaKTOpBI. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIEACTBEeHHOW n3MenunBocTi H.W. BaBuio-
Ba

6.6

I'eneruka yenoBeka. Kapuotun yenoBexka. OCHOBHbIC METOJIbl T€HETUKH YEJIOBEKa: TeHeaJornie-
CKUU, OJIM3HEIIOBHIN, ITUTOTCHETUYCCKUH, OMOXUMHYECKUAN, MOJICKYIsIpHO-TeHeTHnYecKkuii. CoBpe-
MEHHOE OIpEAEICHHE TeHOTUIIA: MOJHOIN€HOMHOE CEKBEHHPOBAHME, T'€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomomnpsto [M[P-ananuza. HacnencrBeHHsie 3a00ieBaHus Y€IOBEKA: T€HHBIE OOJIE3HH, 00-
JIE3HU C HACIEACTBEHHOM MPEAPaCOI0KEHHOCTHI0, XPOMOCOMHBIE Oone3Hr. CoMaTH4ecKue U re-
HepaTUBHbIE MyTaluu. [IpuHIMIIBL 310pOBOTO 00pa3a >KU3HU, TUATHOCTUKU, TPODUIAKTHKA U JIe-
YeHHs] TeHETUYECKUX Oose3Hell. Menuko-TeHeTH4eckoe KOHCYIbTUPOBaHNE. 3HAYeHHE MEeIUIIIH-
CKOM T€HETHKHU B MPEJOTBPAIIECHNUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUI YelloBeKa

CCJ'IGKI_[I/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa ¥ IpoLecc. 3apoKIeHUE celleKIMM U JoMectukanus. Yuenue H.M. BaBunosa
0 LIEHTpax MPOUCXOXAECHUS U MHOrooOpa3usi KyJIbTYpHbIX pacTeHHMH. LIeHTphl MpoUCXOXKACHUS
JOMalIHUX XUBOTHBIX. CopT, mopoJa, ITaMmm

7.2

CoBpeMeHHbIE METO/Ibl CeNeKIMH. MaccoBbIi U MHAWBUYAIBHBIA OTOOPHI B CENEKIIMU PAacTeHUM
n kUBOTHBIX. O1eHKa 3KcTepbepa. banzkopoacTBeHHOE ckpelmyBaHue — HUHOpuAUHT. Yucras nu-
Hus. CkpeluBaHue YUCThIX JUHUHN. ['eTepo3uc, nwim rudbpuanas cuia. HepoacTBeHHOe ckpelyBa-
Hue — ayropunuur. Otnanéunas rudpunuzanus 1 e€ ycrnexu. VIcKkycCTBeHHBI MyTareHes v moiy-
YEHUE NOJIUILIONAOB. [JJOCTHIKEHHSI CEJIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPraHU3MOB

7.3

Kon
1

buotexHonorus kak orpacib NpoU3BOJACTBA. ['eHHas MH)KeHepus. DTanbl CO3/1aHUs PEKOMOMHAHT-
Hou JIHK u Tpancrennsix opranu3mMoB. Knerounas wHxeHepus. Kiierounblie KyabTypbl. MUKpO-
KJIOHAJILHOE pPa3MHOXEHHE pacTeHui. KioHMpoBaHME BBICOKONPOAYKTHUBHBIX CEJIBCKOXO3SICT-
BEHHBIX OpPraHU3MOB. OKOJIOTMYeCKHe U 3Thdyeckue mnpodrempl. I'MO — reHeTHuecKH
MOJU(UIIMPOBAHHBIE OPTAaHU3MBI

11 KUIACC

IIpoBepsieMblii JJIEMEHT COJePKAHUSA
DBOIIIOIUOHHAST ONOIOTHS

11

DBOJIIOLIMOHHAS TEOPUs M €€ MECTO B OMOJIOTHH.
CeugerenbctBa 3Bostonuu. [laneoHTonornueckue: nociae10BaTeNbHOCTD MOSBICHUS BUOB B MAJI€O0-
HTOJIOTHYECKOMU JIETOMHCH, TiepexoiHble hopMbl. buoreorpaduyeckue: cxoAacTBoO U paznuuue dayH u




(b10p MaTEpUKOB U OCTPOBOB. DMOPUOIOTHUECKUE: CXOJICTBA U Pa3Inyurs SMOPHOHOB Pa3HBIX BUIOB
M103BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, aHAJIOTUYHBIE, PyJUMEHTApHBIE Op-
raHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHH3MOB HACJIEICTBEHHOCTH M OC-
HOBHBIX METa0OJIMUECKUX MyTEH Y BCEX OPraHMu3MOB

1.2

13

OpomonmonHas teopust Y. Jlapsuna. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHM3MA. J[BHIKYILIME CUJIIBI
9BOJIIOLUM BUIOB 1O JlapBUHY (M30BITOYHOE Pa3MHOKEHHE IIPU OrPAaHUUYEHHOCTH PECYpCOB, HEOIIpe-
Jen€HHasi N3MEHYUBOCTb, 00pb0a 3a CyIIecCTBOBaHHUE, €CTECTBEHHBINH 0TOOD)

Cunrernueckas teopust 3Bosoiuu (CTD) u ocHoBHBIE €€ mojoxkenusi. Mukposomonus. [lomyns-
1M KaK eIMHUIA BU/IA U 3BOJIOLUU

14

1.5

JIBrmokymme cuiibl (pakTophl) IBONIONHMK BUAOB B IpUpojie. MyTallMOHHBIH MPOIecC ¥ KOMOWHATHB-
Hasi U3MEHYNBOCTb. [lomynsinoHHbIe BOIHBI U apeiid) reHoB. M3omsiums u murpanus. EcrecTBeHHBII
0TOOp — HAMIPABJISIONIHA (haKkTOp IBOMOLUH. DOPMBI €CTECTBEHHOT'O 0TOOPA.

[TprcrocoOIeHHOCTh OPraHM3MOB KaK pe3ysbTaT dBOJIOLUH. [IpuMmepsl mpucrnocoOlieHuit y opra-
HU3MOB. ApoMOp(O3bI U UAMOAIANTALINH.

Bun u Bunoodpasosanue. Kpurepun Buna. OcHoBHbIE (pOpMBI BUI000pa3oBaHus: reorpadudeckoe,
HKOJIOTHYECKOE

MaKpOBBOJIIOIII/Iﬂ. CDOpMI)I 9BOJJIOIHNH: (1)I/IJIGTI/I‘-I€CKa$I, AUBCPICHTHAA, KOHBCPIrCHTHAA, IMapaljiCiib-
Hasd. H606paTI/IMOCTI> 3BOJIIOIIHUH

Bo3nukHoBeHUE U Pa3BHUTHUC )KU3HU HA 3emne

2.1

2.2

2.3

2.4

2.5

2.6

JloHayuyHble IpEICTABICHUS O 3apOKJICHUU XKW3HU. HayuHble rUnoTe3bl BO3HUKHOBEHUS JKU3HU Ha
3emiie: abuoreHe3 W TMaHCHEpMUsA. XUMHUYECKas BOJIONMS. DKCIEPUMEHTAIBHOE MOITBEPKIACHUE
XUMUYECKOH 3Bostonuu. HaganbpHbie 3Tansl Onongornyeckoi 3Bororuu. ['unoreza PHK-mupa. Ilep-
BbI€ KJIETKH U UX 3BOJIIOLUA. DOPMHUPOBAHME OCHOBHBIX TPYIIT dKUBBIX OPTAHU3MOB

PazButue xxu3Hu Ha 3emuie mo spam u nepuoaam. Karapxeii. Apxeiickas u mporepo3oiickas 3psl. [la-
Jeo30icKast 3pa U e€ Mepuoibl: KeMOPUNCKUIA, OPJOBUKCKUMN, CHITYPUUCKHMA, TEBOHCKUI, KAMEHHO-
YTOJIbHBIN, IEpMCKUM. Me3030licKas 3pa 1 €€ IepUO/Ibl: TPUACOBBIN, FOPCKUN, METIOBOM.
Kaitno3oiickas 3pa u €€ nepuojpl: NajaeoreHOBbIil, HEOT€HOBbIN, AHTPONOT€HOBBIN. XapaKTepUCTUKA
KJIMMaTa U TeoJIoTHYecKuX IporeccoB. OCHOBHBIE ATAlbl 3BOJIIOIUM PACTUTENBHOIO U KUBOTHOTO
Mupa. ApoMopdo3bl y pacTeHUH U )KUBOTHBIX. [losiBNIEHUE, paciiBET U BEIMUPAHUE TPYIII KUBBIX Op-
raHU3MOB

Cucrema OpraHM4ecKOro MHpa Kak OTpa)k€Hue 3BOJIOLMH. OCHOBHBIE CHCTEMAaTUYECKHE TPYMIIbI
OpraHu3MOB

DBoIONUS YeTI0BeKa. AHTPOIIONIOTHS KaK Hayka. Pa3BuTHe MpencTaBIeHHA O TIPOUCXOKICHUH Yell0-
Beka. MeToibl U3y4yeHus: aHTpororeHe3a. CxoAcTBa U pa3anyus 4eIoBeKa U KHUBOTHBIX. CUcTeMaTH-
4eCKOe TOJI0KEHHE YeJIOBEKa.

JBwxyume cuibl (GpakTopbl) aHTponorenesa. HaciaencTBeHHass M3MEHUYMBOCTh U €CTECTBEHHBIN OT-
60p. O611ecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPYIUH TPYAa, MBILIUIEHUE, PEUb

OcHOBHBIE CTAaJUU W BETBH HBOJIIOIMU YETIOBEKA: aBCTpAIONUTEeKH, YenoBek ymensiid, YenoBek mnps-
MoxoAsaumn, YenoBek HeaHAepTanbCKud, YenoBek pasymHbli. Haxoaku HMCKOMAEMBIX OCTAHKOB,
BpeMs CYIIECTBOBAHUS, 00JIaCTh pacpocTpaHeHus1, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

Yenoseueckre packl. OcHOBHBbIE OOJbIIME pachl: €BpPONEOUAHAs (eBpasuiickas), Herpo-
aBcTpaJionjiHasi (PKBAaTOpHalbHAas), MOHTOJIONIHAs (a3uaTcKo-aMepuKaHckas). YepTsl mpucnocod-
JIEHHOCTU TpEJCTaBUTENIel YeOBEUYECKHX pac K YCJIOBMSIM CyllecTBOBaHMs. EQMHCTBO yenoBede-
ckux pac. Kpuruka pacusma

OpranusMsl 1 OKpyXarouias cpeaa

3.1

3.2

DKoJ0rus Kak HayKa. 3alau ¥ pa3/ieibl SKOJIOTMH. MeToIbl 3KOJIOTHYECKUX HCCIIEN0BAaHUN. JKOI0-
ruyeckoe MupoBo33penue. Cpeapl OOMTaHUsI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/YIIIHAs, TOYBEHHAS,
BHYTPHUOpPraHU3MEHHAs

Oxonornueckue axropel. Knaccudukanus 3xonorndaeckux (HakTopoB: abOMOTHUYECKHE, OMOTHYECKUE
Y aHTpOTOTeHHbIe. J[eficTBHE IKOIOrHYecKuX (DaKTOPOB HA OPTaHU3MBI

3.3
3.4

AbuoTtnueckue GakTopbl: CBET, TeMIeparypa, BiaxxHocTs. Dotonepuoausm. [Ipucnocobienus opra-
HU3MOB K JIeHCTBUIO aOHOTHYECKHUX (aKTOpOB. buosornyeckue puTMsl

buotnueckue dakropsl. Buapl OMoTHYECKUX B3aUMOJEHCTBUM: KOHKYPEHIIUS, XHIIHUYECTBO, Mapa-




3UTH3M, MYTYaJIH3M, KOMMEHCATU3M (HaXJICOHHMYECTBO, KBAPTUPAHTCTBO), aMEHCAITN3M, HEHTPATU3M.
3HayeHne OMOTHYECKMX B3aMMOJEHCTBHMI Ui CYyLIECTBOBAaHHMS OPraHM3MOB B IPHPOJIHBIX
cOo00I1IIeECTBAX

3.5

DKOJIOTMYECKUE XAPAKTEPUCTUKU Nomyiasiuuu. OCHOBHBIE NOKAa3aTeNId IMOMYJALMH: YUCICHHOCTb,
IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalMs. JIMHAMHUKA YUCIIEHHOCTH MOIMYJISLUU U
€€ peryisnus

COO6H_I€CTBa 1 3KOJIOTHYECKUEC CUCTEMBI

4.2

4.3

CoobmiecTBo opraHu3mMoB — OuoueHo3. CTpyKTypbl OMOLIEHO3a: BHJIOBAsA, POCTPAHCTBEHHAs, TPO-
¢uueckas (numieBas). Bunpl-nomMmuHanTel. CBsi3M B OMOIICHO3E

DKosorndeckue cucteMbl (9kocuctembl). [loHsATHE 00 3KOCHCTEME M OHoreoneHo3e. OYHKIIMOHATb-
HBIC KOMIIOHCHTBI 9KOCUCTEMBIL: IIPOAYLUCHTbI, KOHCYMCHTbBI, pCAYLICHTHI. prI‘OBOpOT BCIICCTB U I10-
TOK DHEPruu B dKocucreMme. Tpodudeckne (NMHIIEBbIE) YPOBHU IKOCHCTEMBI. [IHIIEBbIC 1IENH U CETH.
OcHOBHBIE MOKa3aTeNd 3KOCHCTEMBI: OMOMacca, MPOAYKIHUs. DKOJIOTHYECKHE MUPAMHUJIBI: MPOIYK-
[IUM, YUCICHHOCTH, OMoMacchl. CBOMCTBA IKOCHCTEM: YCTOMYUBOCTH, CaMOPETYJISIUS, Pa3BUTHE.
Cyxkueccus

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOIO WM IIHPOKOJIUCTBEHHO-
ro Jeca.

AHTpPOIIOr€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. bronoruueckoe u X0o3s1icTBEH-
HOE 3HAYE€HUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Bbropasznoobpasue kak GpakTop ycToHunBocTH 3KocucTeM. CoxpaHeHue OUOIOTHIECKOTo pa3Hoo0pa-
3us1 Ha 3emJie

4.4

4.5

VYuenue B.W. Bepnanckoro o 6uocdepe. ['panuiipi, cocraB u cTpykrypa ouochepsl. XKuBoe BelecT-
BO 1 ero ¢pynkuuu. OcobeHHOCTH OMOCc(hephl KaK TI00aTbHON IKOCUCTEMBI. JIMHaAMU4ecKoe paBHO-
Becue U oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTsl BeliecTB U OMOr€OXUMUYECKUE LUKIIBI AIeMEH-
TOB (yriepoza, azota). 30HaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITU

YenosedecTBo B Onocdepe 3emiu. AHTPOIIOTeHHBIC H3MEHEHUS B Onocdepe. [ 1o0aibHbIe YKOJIOTH-
YeCKHe POOIICMBI.

OcHoBa panMOHAIBHOTO YIPABJICHHS MPUPOJHBIMU PECYpCAMU M WX HCIOJb30BaHuE. JloCTHXKEeHUS
OHMOJIOTHH U OXpaHa MPUPOIBI

IMPOBEPAEMBIE HA EI'D ITIO BUOJIOI'MU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM MPOIT'PAMMBI CPEJHEIO OBIIIEI'O OFPA3OBAHUA

Kon mposge-
psiemMoro Tpe-
OoOBaHUsA

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yIbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOM
MpOrpamMMBbl CpeTHETO 00111eT0 00pa3oBaHUs

1

CdopmMupoBaHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTUH B CUCTEME €CTECTBEHHBIX HaYK, B (Op-
MHUPOBAaHNUU COBPEMEHHOM €CTECTBEHHOHAYUYHOUW KapTUHBI MUpPA, B IO3HAHUU 3aKOHOB IIPUPOIBI
Y PEUICHUH )KU3HEHHO Ba)KHBIX COLIMATIbHO-3TUYECKUX, IKOHOMUYECKHX, IKOJIOTUYECKUX MTPO-
0J1eM YelloBeueCTBa, a TAK)KE B PEIIEHUH BOIIPOCOB PALMOHATIBHOTO IPUPOIOTIONIb30BAHMS, B
(bOopMUPOBAHNN IEHHOCTHOTO OTHOILIEHUS K IPUPO/JIE, OOILECTBY, YEIOBEKY; O BKJIaJl€ POCCHI-
CKHUX U 3apyOeXHBIX YYEHBIX - OMOJIOTOB B Pa3BUTHE OUOJIOTUU

Brnanenue cucreMoii 3HaHUI 06 OCHOBHBIX METOJ[aX HAYYHOT'O MMO3HAHMUS, UCIIOJIb3YEMbIX B OHO-
JIOTUYECKHUX UCCIIEIOBAHUSIX KHUBBIX OOBEKTOB U AKOCHCTEM (OIMCaHUE, U3MEPEHUE, IPOBEICHNE
HaOro1eHuil); cnoco0amMu BBISIBICHUS M OLIEHKH aHTPOIIOT€HHBIX W3MEHEHU B TIPUPOJIE.
YMeHue BbIIBUTaTh TUIIOTE3bI, MPOBEPSTH UX SKCIIEPUMEHTAIBHBIMU CPEACTBAMHU, HOPMYIIHUPYS
L[eJIb UCCIIEI0BAHHUS], AaHAIM3UPOBATH I1I0JyYEHHBIE PE3YJIbTaThl U J1€J1aTh BEIBOJBI.

BrisiBieHNE 3aBUCMOCTH MEX]y UCCIIelyeMbIMU BETMUMHAMU, OOBSICHEHHE TTOJTy4YEHHBIX pe-
3yJIbTaTOB U (POPMYJIMPOBAHUE BHIBOJIOB C UCIIOIB30BAHUEM HAyYHBIX MTOHIATUH, TEOPHIl U 3aKO-
HOB

YMeHue BiIaeTh CHCTEMOI OMOIIOTMYECKUX 3HAHHH, KOTOpasi BKIFOYAET: OCHOBOIIOJIATAIOIIHE
OHnoJIOrNYecKue TEPMUHBI U ITIOHATUA ()KI/ISHI), KJICTKA, TKaHb, OpraH, OpraHu3M, BU, ITOIMYJIA M,
’KOCHCTEeMa, OUOIeHO03, Onocdepa; MeTabon3M, TOMEOCTa3, KIETOYHbII IMMYHUTET, OMOCHHTE3
Oenka, OMOMOIUMEDPBI, AUCKPETHOCTD, CAMOPETYJISIIHS, CAMOBOCIIPOU3BEICHNE, HACIEACTBEH-
HOCTb, '3MEHYUBOCTb, YHEPTrO3aBUCUMOCTb, POCT U PAa3BUTHUE);

Oouonornueckue Teopun: kierounas reopus T. [lIBanna, M. lIneiinena, P. Bupxosa; kioHnaasHO-




cesiekTuBHOro nMMyHurera I1. Opnux, .M. MeunnkoBa, XpOMOCOMHasi TEOPHUS HACIEACTBEHHO-
ctu T. Moprana, 3akoH 3apozsiiieBoro cxoactsa K. bapa, sBomtorimonnas teopust U. JlapBuHa,
CHHTETHYECKasi TEOPHs IBOJIONNH, Teopus anTponorereza Y. Jlappuna; Teopust 6Moreorenos3a
B.H. Cykauena; yuenne H.M. BaBuioBa o 1ieHTpax MHOT0OOpa3us U MPOUCXOKACHHS KYJIbTYP-
HBIX pacreHuil, yuenue A.H. CeBeplioBa 0 nyTsX U HalpaBIeHUIX 3Boitolny, yuenue B.M. Bep-
HAJICKOTO - 0 6nocdepe); 3aKoHbI (€IUMHOOOPA3HS TOTOMKOB IIEPBOT0 MOKOJICHHUS, PACILICIICHUS
IIPU3HAKOB, HE3aBUCUMOIO HAcle10BaHUs Npu3HaKkoB ['. MeHens; CluenieHHOro HacleJ0BaHus
MIPU3HAKOB U HApYLIEHUs CUEIUIeHUs TeHOB T. MopraHa; rOMOJIOTHYECKUX PSIIOB B HACIIECT-
BeHHOU m3meHunBocTH H.W. BaBunoBa; renetrueckoro pasaHoBecus k. Xapau u B. BaiinOepra;
3apoapiieBoro cxojcrsa K. bapa; Ouorenerndeckuit 3akon 3. ['ekkens, ©. Mroiiepa);
MPUHIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npasuia (MuauMymMma 0. JInbuxa, 3K0I0rnYecKoi MupamMuIbl Yuces, OMOMacChl U JHEPTHH );
runoresbl (koanepBaTHor A.W. Omapuna, nepsudnoro o0ymnboHa Jxx. Xonneiina, mukpocgep C.
®doxca, pudozuma T. Yek)

YMeHue penrath MOMCKOBBIC OMOJIOTMUSCKUE 33]1a4H; BBISBIIATH IPUYHMHHO-CIICICTBEHHBIC CBS3H
MEXTy HCCIIETYEMBIMHU OMOJIOTUYECKUMU 00BEKTaMH, ITPOLIECCAMU U SBJIICHUSIMU; JIEJIaTh BBIBO-

JIbI ¥ TIPOT'HO3BI HA OCHOBAHUH TOJTyYEHHBIX PE3yJIbTaTOB;

COCTaBIISITh TCHOTHITMYECKHUE CXEMBI CKPEIIUBAHUS JJIsI Pa3HBIX THIIOB HACJICIOBAHMSI IPU3HAKOB
y OpPraHU3MOB, COCTABIISITh CXEMBI IIEPEHOCA BEIIECTB M SHEPTHH B DKOCUCTEMaX (IIETH MUTAHUS,
MTUIIEBBIC CETH)

YMeHue ycTaHaBIUBaTh B3aMMOCBSI3U MEXKAY CTPOSHUEM U (YHKLUSAMU: OPraHOUI0B, KJIETOK
Pa3HBIX TKAaHEW, OPraHaMy U CUCTEMaMH OPTaHOB y PACTEHUM, )KUBOTHBIX U YEJIOBEKA; MEXKIY
JTarnaMu OOMeHa BEILeCTB; dTalaMy KJIETOYHOr0 LIUKJIA U )KU3HEHHBIX LIUKIOB OPraHU3MOB; 3Ta-
namM# YMOPHOHAIBHOTO PA3BUTHS; TEHOTHIIOM U (PEHOTHIIOM, (PEeHOTUTIOM U (PAaKTOpaMu CpeJIbI
0o0UTaHUS; IPOLIECCAMU BOJIIOLIMH; IBUKYILMMH CUJIAMU aHTPOIIOT€He3a; KOMIIOHEHTaMHU pas-
JMYHBIX 9KOCHCTEM H MPUCHIOCOOTICHUSIMHU K HUIM OPTaHU3MOB

YMeHue BBLACIIATH CYHICCTBCHHBIC IIPU3HAKU

CTPOEHHS BUPYCOB, KJIETOK ITPOKAPUOT U DYKAPUOT; OAHOKIECTOUYHBIX U MHOTOKJIETOYHBIX Opra-
HU3MOB, BUIOB, OMOTEOIIEHO30B, SKOCHCTEM B OMOC(EPhI; CTPOSHHUS OPTaHOB M CUCTEM OPTaHOB
pacTeHui, )KUBOTHBIX, YEIOBEKA; MPOLIECCOB KU3HEAEATETbHOCTH, TPOTEKAIOIIUX B OpraHu3Max
pacTeHMi, ’KUBOTHBIX U Y€JIOBEKa; OMOJIOTMYECKHUX IPOLECCOB: 0OMEHa BellecTB (MeTaboImn3M),
UH(OPMALIUU U ITPEBpAILEHHs SHEPTHH, OPOKEHUS, aBTOTPOPHOT0 U reTepoOTPOPHOro TUITOB MH-
TaHUA, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a, raMeToreHesa, SMOpHoreHe3a, MocTIM-
OpUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, HHANBHIyalbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
B3aUMO/ICHCTBHUS T€HOB, FETEPO3HCa; ICHCTBUI HCKYCCTBEHHOTO 0TOOpa, CTaOMIM3HPYIOIIETO,
JIBIDKYILETO U Pa3phIBAIOIIET0 €CTECTBEHHOT0 0TOOpa; ajuIoNaTpUYECKOro 1 CHMIATPUIECKOro
BI/I)I006pa3OBaHI/I$I; BJIMAHUSA IBWKYIIUX CHUJI OBOJIOLIUMA Ha FCHO(l)OHI[ MOMmYyJIAL U, HpI/ICHOCO6-
JIEHHOCTH OPTaHU3MOB K CpeJie 00UTaHMsl, Yepel0BaHHsl HAalPpaBJICHUI 3BOMIIOLIUN; KPYTOBOPOTa
BCIICCTB MU ITOTOKA SHCPIUH B SKOCUCTEMAX

CdopMupoBaHHOCTH YMEHHUS BBIACIATH CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
9YKapuoOT, OJHOKJICTOUYHBIX U MHOTOKJICTOYHBIX OpraHn3MOB, BUIOB, 6I/IOF€OHGHO30B " DKOCH-
CTeM; 0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB M MPEBPAILlEHHUsI YHEPTHH B KJIeTKE, (HOTOCHHTE-
3a, ITACTUYECKOTO M SHEPTeTHIECKOTO 0OMEHa, XeMOCHHTE3a, MHT03a, Mei03a, OIJI0JI0TBOpe-
HUS, Pa3BUTHSI U PA3MHOKEHUSI, MHIUBHUIYaTbHOTO PAa3BUTHSI OpraHU3Ma (OHTOreHe3a), 00pbObI
3a CYyIIECTBOBAaHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHUs, TPUCTIOCOOJICHHOCTH OPTaHN3MOB
K cpelie OOMTaHUs, BIUSHUS KOMIIOHEHTOB DKOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTE-
Max CBOEH MECTHOCTH, KpYrOBOPOTa BEIIECTB M MPEBPAIlleHUs SHEPTHH B Ouochepe

YMeHue ucnonbp30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOrMYECKY0 TEPMUHOIOTHIO U CUM-
BOJIMKY JJIs1 JOKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMAaTUYECKUX I'PYIIN; B3aUMOCBSI-
31 OpPraHU3MOB U Cpe/Ibl OOMTaHMS; €TUHCTBA YEJIOBEUECKUX pac; HE0OXOJMMOCTH 3J0POBOTO
o0pa3a ®KH3HH, COXpaHEHHs pa3HOOOpa3Hsi BUJOB U SKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHMS
MIPUPOJIBI U YEJIOBEYECTBA

YMeHHne KpUTUYECKH OLIEHUBATh HH(OPMAIIHIO OMOJIOrMYECKOT0 COePIKaHUsS; HUHTEPIPETHPO-
BaTh STUYECKHE aCMEKThI COBPEMEHHBIX MCCIICIOBAaHUN B OMOJIOTHH, MEIUITUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh II100aJIbHBIE SKOJIOTHYECKHE IPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OT-




HOIICHHUIO K HUM C06CTB€HHYIO ITO3UIIHNIO

8.

INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMBIX HA EI'D 110 BUOJIOI'MH

Kon

[IpoBepsieMblil AIEMEHT COAEPKAHUS

buosorus xak Hayka. JKuBble CUCTEMBI U UX U3YyUYECHHUE

11

CoBpemenHas OuoJorus - KOMILJIEKCHas Hayka. buonorndeckue Hayku v U3y4aemble MU MPOOIIEMBI.
dyH/1aMeHTaIbHbIE, MPUKIIAIHBIEC U TTIOUCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue Ouosnoruu B GopMHUpPOBAaHMHN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI Mupa. [Ipodeccun,
CBSI3aHHBIE ¢ OMoJorueil. 3HaueHne OMOJIOTHH B MPAKTUICCKON JEATEIILHOCTH YEJIOBEKA: MEIHUITIHE,
CEJIbCKOM XO3SIIICTBE, MPOMBIIIJICHHOCTH, OXpaHe MPUPO/IbI

1.2

JKussble cuctemsl Kak npeaMer u3ydeHus ouonoruu. CBoicTBa )KUBBIX CUCTEM: €IUHCTBO XUMUYECKOTO
COCTaBa, IUCKPETHOCTD U LEJIOCTHOCTD, CII0KHOCTb U YIIOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMO-
OpraHM3alysi, CaMOBOCIIPOU3BEACHHE, PA3APAKUMOCTb, H3MEHUUBOCTD, POCT U PAa3BUTHE.

YPOBHU OpraHU3aLUY KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJI€TOYHBIN, TKAHEBBIM, OPTaHU3MEHHBIH, TIO0ITY-
JSILMOHHO-BUI0BOH, 3KOCHCTEMHBIH (OMoreorieHoTHYeCcKuit), Onocdepnsiil. [Iponeccel, npoucxoasmue B
KUBBIX cucTeMax. OCHOBHBIE MPU3HAKHU KUBOTO. JKU3HB Kak opma CyIIeCTBOBAaHHS MaTepUU

1.3

MeTtoasl 6uonornyeckoii Hayku. HaOnroaenue, uaMepenue, SKCIepUMeHT, CUCTEMaTU3allls, MEeTaaHaIu3.
[TonsiThe 0 3aBUCMMOI U HE3aBUCUMOU nepemMeHHou. [InannpoBanue skcnepuMenra. [loctanoBka u po-
Bepka runote3. HyneBas runotesa. [lonsTiHe BBIOOPKH U €€ T0CTOBEPHOCTh. Pazdpoc B OHonIornueckux
naHHbIX. OLEHKa JOCTOBEPHOCTH MOJTYYEHHBIX Pe3ynbTaToB. [[pUUMHBI HCKaXEHUS PE3YJIbTATOB dKCIIe-
puMeHTa. [loHsiTHE CTATUCTUYECKOTO TECTa

Knerka kak Omonorudyeckas cucrema

Kretka - cTpykTypHO-QYHKIIMOHATIbHAS IUHUIIA )KUBOTO. McTopus oTkphITHs KieTKu. PaboTsr P. I'yka,
A. JleBenryka. Knerounas teopus (T. [lIBann, M. llneiinen, P. BupxoB). OcHOBHBIE TIOJIOKEHUS COBpE-
MEHHOM KJIETOYHON TEOPUH.

MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUU: MUKPOCKOIHUA, XpoMmaTorpadus, anekTpodopes, MeToa
MEYEHBIX aTOMOB, Au(depeHnnanbHoe HeHTpUupyrupoBaHue, KyIbTHBUPOBAHUE KIETOK

2.2

XUMHYECKUI COCTAaB KIETKH. Makpo-, MUKpPO- U YJIIBTPaMHUKPO3JIEMEHTHI. BoJia 1 ee posib Kak pacTBOpH-
TeJsl, peareHTa, y4acTue B CTpPyKTYPUPOBAHUHU KIIETKH, TEILUIOPEryIsiiui. MuHepaapHble BELIECTBA KIIET-
KM, X Ouosornyeckas posib. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

buonorunyeckue nonumepsl. benku. AMUHOKHCIOTHBIN cocTaB 6eKkoB. CTPYKTYpbI OEJIKOBOM MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka, nenTuaHas cBA3b. BropuuHas, TpeTuuHas, 4eTBepTHYHAs CTPYKTYphI. [e-
HaTypauus. ColicTBa 6enkoB. Kimaccudukanus 6enkoB. buonorndyeckue GpyHKIMMU OEIKOB.

VYrneBoabl. MoHOCaxapupl, AUCAXapUIbl, OJIMTOCAXapUIbl U Moarcaxapu ipl. OOIMK IIaH CTPOEHUS U
(bu3MKO-XMMHUYECKHE CBOMCTBA yriieBo10B. buonornyeckue GyHKINU YIieBOJIOB.

Jluruaer. I'uapodunsHo-TunpodoOHbIe cBOMcTBA. Knaccudukarus munuaos. Tpurnunepuasi, pocdomnu-
MU/IbI, BOCKH, CTepouIbl. bronornueckue pynkiuu aunuaos. OOmme cBoicTBa OMOIOrHUECKUX MEMOpaH
- TeKY4eCTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, ITOJIYTIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK n PHK. Ctpoenne nyknennoBbix kucnot. Hykneornael. [IpuHumn kom-
wiementapHoctu. [IpaBuno Yapradda. Crpyxrypa JJHK - nBoiinas cnupans. MecroHaxoxieHue u 6uo-
noruueckue Gpynxnun JJHK. Buast PHK. ®ynkiuu PHK B kietke.

Crpoenue momnekyinsl AT®. Makpospruueckue cBsizu B moJiekyine AT®. buonornueckue ¢pynkiuu ATO.
BoccranoBneHHble epeHOCUuKH, UX GyHKun B kietke. CekBenuposanue JJHK.

CrpykrypHas 6uosorus: 6MoXuMHueckre u 6uopu3nuecKre UCCIeOBaHNUS COCTaBa U MPOCTPAHCTBEHHOM
CTPYKTYpPbI OMOMOJIEKYJT

2.3

Tumnel KJIETOK: SyKapHOTHYECKas U MpoKkaproTHueckas. CTpyKTypHO-()yHKIIMOHAIbHbBIE 00pa30BaHUs
KJIETKH.

Crpoenue npokapuoTuyeckoit kinetku. Kierounas crenka 6akrepuit u apxeil. OCOOEHHOCTH CTPOEHUS
rerepoTpoPHON U aBTOTPO(YHOM MPOKAPHUOTUUECKUX KIIETOK. MecTo U posib MPOKapUOT B OMOIIEHO3aX.
Ctpoenue u pyHKIIMOHUPOBAHUE SyKapHOTHYeCKOW KieTku. [Tnazmarndeckas memOpaHa (Tuia3manemMma).
CrpykTrypa mazMaTHueckoir MemMOpaHsbl. TpaHcHopT BelIecTB Yepes MIa3MaTH4YecKyto MeMOpaHy: nac-
cuBHbIN (MU Py3us, obneryennas auddysus), ak THBHBIN (IEPBUYHBINA 1 BTOPUYHBIA aKTUBHBIN TpaHC-
nopr). [lonynponuniaemocts MemOpansl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOUMUTO3: MUHOIMTO3, (a-
rouuTos. Jk3o1uTo3. Kierounas crenka. CTpykTypa v GyHKIHMN KIETOUHOW CTEHKH pacTeHH, TprOOB.
Huromnasma. [{lutozons. [lutockener. JBnmxenune ruroruiazmbl. OpraHounibl KiaeTku. OqHOMEMOpaHHbBIC




OpraHou/ibl KJIETKH: 3H101u1azMartuyeckas cetb (I11C), annapat ['onbaKu, TM30COMBI, UX CTPOCHUE U
¢byskun. B3auMocBsa3b 0IHOMEMOpPAHHBIX OPraHOUA0B KIeTKU. CTpOeHHE TPaHyISIPHOTO PETUKYIyMa.
CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ magkuii (arpaHyIspHbIi) SHA0IUIa3MaTH-
yeckui petukynyM. CexkpeTopHas QyHkIus anmnapata ['onbmku. TpaHcropT BemecTs B KieTke. Bakyonun
pacTuTenbHbIX KiIeToK. Kierounslii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOU bl KJIETKWA: MUTOXOHIPUU, TUIACTHIBI.

Crpoenne U pyHKIIUN MUTOXOHIPUH U TutacTuI. [lepBruHbIe, BTOPUYHBIE U CIIOXKHBIE TUTACTHABI (POTO-
CUHTE3UPYIOLIUX 3YKApUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JIEHKOIJIACThI BBICIIUX PACTEHUM.
HememOpanusie opranons! kietkn CTpoeHre u GyHKIIMH HEMEMOPaHHbBIX OPTaHOUI0B KIIeTKH. Pudoco-
MbI. MukpoduiameHTsl. Mblmeunsie KieTku. MukpoTpyoouku. Kierounsrnii meHTp. CTpoeHHE U IBHIKE-
HUE KXT'YTUKOB U peCHUYeK. MUKPOTPpYOOUKH HUTOILIa3MbI. LleHTpros.

SAnpo. Obonouka sapa, XpOMaTHH, KaproILIa3Ma, SIPBIIIKY, UX CTpoeHre U QyHKIUU. S aepHblil Genko-
BbIif MaTpuKC. [IpocTpaHCTBEHHOE pacIioyio’KeHHEe XpOMOCOM B HHTep(a3HoM sizipe. benku xpomaruna -
TUCTOHBI.

Knerounsle BintoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK DYKapUOT (PACTUTENbHOM, )KUBOTHOM,
rpuOHOIN)

2.4

AccuMWISILIAS U JUCCUMMJIISLIUSA - IB€ CTOPOHBI MeTa0onn3Ma. Tumnsl oOMeHa BelecTB: aBTOTPOHBIHN U
reTepoTpodHbI. YdacTie KUCI0poaa B OOMEHHBIX Ipoleccax. JHepreTuieckoe ooecreueHne KIeTKH:
npespamieHrne AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBIN XapaKTep Peakifii KIETOYHOTo MeTado-
mu3ma. GepMeHTHI, UX CTPOCHUE, CBOICTBA U MexaHmu3M JeiictBus. Kodhepmentsl. Otimuust pepMeHTOB
OT HEOPTAaHMYECKUX KATalIM3aTOPOB. belKu-aKkTUBATOPHI U OENKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(bepMEHTATUBHBIX PEaKIMi OT Pa3IMYHBIX (PaKTOPOB.

[lepBuuHBI CUHTE3 OpraHUYECKHX BellecTB B kiieTke. PorocunTtes. Poib xioporiactoB B mporecce ¢o-
tocuHTe3a. CBeToBas u TeMHOBas (a3bl. [IpoaykTuBHOCTH (hoTOCHHTE3a. BinsiHue pa3nuyHbix (akTopos
Ha CKOpOCTh poTocHHTE3a. 3HaUeHNE POTOCHHTE3A.

XemocuHTe3. PazHooOpazne opraHn3MOB-XEMOCHHTETUKOB: HUTPHPHIHPYOIIHE OaKTepUH, jKeIe300aK-
TepHH, CepOOaKTEPUU, BOJIOPOAHBIE OaKTepuu. 3HAUEHUE XEMOCUHTE3A.

Amnas’poOHbIe oprann3mMsbl. Bunbsr 6poskenus. [IpoaykTer OposkeHHs U UX UCTIOIF30BaHUE YEIIOBEKOM. AHa-
9pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUH U BO30OYIUTENH OOJIE3HEH.

AdpoOHBIC OpraHU3MBL. JTallbl SHEpreTuIeckoro ooMena. [loaroropurensHsiii dTamn. [nkommu3 - 6ecku-
CJIIOPOJHOE PACLIETIEHNE TIIIOKO3BI.

buonoruueckoe okucieHue, UM KIETOYHOE bIXaHue. Pojib MUTOXOHpUI B ITpolieccax OMOJI0THYECKOro
okucnenusd. Luxnndeckue peakuuu. OkuciaurensHoe Gochopunuponanue. [IpenmyiiectBa aspoOHOro
yTH 0OMEeHa BEIEeCTB Nepe aHadpOoOHBIM. D(P(HEKTUBHOCTh SHEPreTHUECKOT0 0OMeHa

2.5

Peakuuu MatpuuHOro cuuresa. [IpMHINI KOMIUIEMEHTAPHOCTH B peaKLUAX MaTpUYHOIO cuHTe3a. Peann-
3a1Msl HacJleICTBEHHOU nH(popMannu. I'eHeTnueckuii KoJi, ero cBoMcTBa. TpaHCKpUINILINS - MAaTPUYHBIN
cunte3 PHK. [TpuHIMIIBI TpaHCKPUNIIMK: KOMIIEMEHTAPHOCTD, aHTUIAPAJLIEIbHOCTD, ACHMMETPUYHOCTb.
Tpancasauus u ee stansl. Yuyactue TpancnopTHbix PHK B Onocunrese Genka. ¥YcnoBus 6uocunTesa Oenka.
KonupoBanue amuHokucinoT. Posib pubocom B GuocunTese Oenka.

Opranu3zanys reHoMa y IpoKapuoT U 3yKapHoT. Perynsuust akTHBHOCTH F'€HOB y IpokapuoT. ['unoresa
ornepoHa (P. XKaxo0, XK. Mano). Perymsuus oOMeHHBIX MporieccoB B kiieTke. KieTounslii romeocras.
Bupycsl - HeknieTouHble (POPMBI )KU3HU U 00JIUraTHbIe napasuThl. CTpOEHUE MPOCTHIX U CIOXKHBIX BUPY-
COB, PETPOBUPYCOB, OakTepro(daros.

Bupycusie 3a0onmeBanns yenoBeka, KuBoTHbIX, pacteruii. CITN/], COVID-19, conmansHble 1 MeTUIIMH-
CKHe TIPOOIIEMBI

2.6

Knerounslii nuki, ero nepuoas! U peryisinusd. Marepdasza u Mmuto3. Oco6eHHOCTH MPOLIECCOB, MPOTE-
karomux B uHTEepdaze. [lonroroska kinetku k geneHuto. [IlpecunreTnueckuii (IOCTMUTOTHYECKHI ), CHH-
TETHUYECKUI U TOCTCUHTETHYECKUH (TPEMUTOTHUECKUI) TePUOIbI HHTEP(DaA3bI.

Martpuunsiii cuate3 JJHK-perumkanus. [puanune! permmkannn JJHK: komnnemenTapHOCTB, TOTYKOH-
CEpBATUBHBIN CUHTE3, aHTUNapasuieabHoCcTh. MexanusMm permukannu JTHK. Xpomocomsl. Ctpoenue xpo-
MocoMm. Temomepsl u TeoMepasa. XpOMOCOMHBIN HA0Op KJIETKH - KApUOTHIIL. JIUTUTONIHBIA U TaTlIOn1-
HBI HA0OpBI XpoMocoM. ['oMosioruuHbie XpoMocoMbl. [10J10BBIE XPOMOCOMBI.

Jlenenuie knetkn - MuTo3. CTaguy MUTO3a U IPOUCXOSIINE B HUX Ipouecchl. Tunsl Muto3a. Kapuokunes
U LUTOKHHE3. bruosornyeckoe 3HadeHUEe MUTO3a. Perymsanus MUTOTHYECKOT O LIUKIIA KiIeTKH. [IporpamMmmu-
pyeMas KjieTouHasi THOeIb - aromnTo3.




OyHKIMOHAIbHAs TEHOMHUKA

Opranusm Kak OMoJIOTUYeCcKasi CUCTEMa

OnHOKIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOUHBIE OPTaHU3Mbl 1 MHOTOTKAHEBbIE OPIaHU3MBI.

®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecronoe (BKIII0Yas BEreTaTUBHOE) U Toj0Boe. Busl 6ecnosoro
Pa3sMHOXEHHUs: IOUYKOBAHUE, CIIOPYJIALMS, (hparMeHTaLus, KIOHUPOBAHUE.

ITonoBoe pazmHoxeHue. [lonoBble kineTku, uiau rameTsl. Meiios. Craguu meiio3a. I[loBenenne xpomMocom B
Mmeiioze. Kpoccunrosep. buonornueckuii cMbICi Mei03a U MOJI0BOTO Mpolecca. Meio3 u ero Mecto B
KU3HEHHOM LIMKJIE OPIaHU3MOB.

ITpenzapoapliieBoe pa3BuTHe. I'ameroreHes y »xuBoTHbIX. [1ooBbIe kene3bl. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. Criepmarorenes u ooreres. CTpoeHue MmoyioBbIX KieTok. OmiooTBopeHue u amM0opuo-
HaJIBHOE Pa3BUTHE )KUBOTHBIX. CrIOCOOBI OIJIOOTBOPEHMS: HApyKHOE, BHyTpeHHee. [lapreHorenes.
WuauBuayanbHOE pa3BUTHE OpraHu3MoB (oHToreHe3). Ctaanu sMOpUoOreHe3a )KUBOTHBIX (Ha IpuMepe
nsarymkn). Ipo6nenue. Tunbl apodienns. OcoOOEHHOCTH APOOICHUS MICKOITUTAIOIINX. 3apOAbIIIEBhIE
JIUCTKU (racTpyJisilus). 3akjaJKa OpraHoOB U TKaHEH U3 3apOAbIIIEBbIX JIUCTKOB. B3anMHoe BiusiHuE Yac-
Tell pa3BUBAIOLIETOCs 3apoAblilia (3MOpUOHANbHAA MHAYKIMS). 3aKiIaKa IUIaHa CTPOSHMSI dKUBOTHOI'O KaK
pe3yabTaT HepapXUUeCKUX B3aMMOICHCTBHI TeHOB. BiusiHie Ha SMOpHOHANbHOE Pa3BUTHE PA3TUUIHBIX
(bakTopoB okpyKarouiel cpeabl. PocT u pa3Butue )xuBoTHbIX. [locTamOpuonanbsHelii nepuon. [Ipsmoe u
HenpsiMoe pa3BuThe. Pa3Butue ¢ Metamopdo3oM y 6E€CIIO3BOHOYHBIX U IIO3BOHOYHBIX )KMBOTHBIX. broio-
IMYECKOE 3HAUE€HHUE MPSIMOT0 M HENPSIMOTO Pa3BUTHSL, UX PACIIPOCTpaHEHUE B IpUpoie. Tumsl pocTa xu-
BOTHBIX. DAKTOPBI PEryISIUN POCTA KUBOTHBIX U ueioBeka. CTaluu NOCTIMOPUOHAIBHOTO Pa3BUTUS Y
KMBOTHBIX U 4eioBeKa. [lepropl OHTOreHe3a 4eaoBeKa.

Pasmuoxenue u pazsutue pacteHuil. ['lameropur u cnopodut. Meiio3 B KU3HEHHOM LIUKJIE pPaCTEHUH.
O6pasoBanue crop B npouecce Meio3a. ['ameTorenes y pacrenuil. OmiofnoTBopeHue 1 pa3BUTHE PacTu-
TEJIbHBIX OPraHU3MOB. J[BOIHOE OIUIOAOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3zoBaHUE U pa3BUTHUE Ce-
MeHH. MeXaHU3MBbl peryisliiid OHTOTEHE3a Y PACTEHUH U )KMBOTHBIX

3.2

Hcropust cTaHOBIIEHUS M PAa3BUTHUSI TEHETUKU KaK HayKu. OCHOBHBIE T€HETUUECKUE MOHSTHS U CUMBOJIBI.
['omoJtornyHbBIE XpPOMOCOMBI, aJIEJIbHBIE T'€HbI, aJIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA U PELIECCUB-
HBIN TIPU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YACTas JTUHUS, THOPU LI, TeHOTHIT, (peHOTHIT. OCHOBHBIE METO
Il TEHETUKH: TUOPUIOJIOTUYECKUM, IUTOJIOTHIECKUIN, MOJIEKYISIPHO-T€HETUYECKHI

3.3

Monorubpunnoe ckpeuuBanue. IlepBoiit 3akoH MeHzens - 3aK0H eJMHO00pa3zus THOpUI0B NEPBOTO MO-
koseHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH Menzens - 3aK0oH pacuierieHus npu3Hakos. Luromo-
TMYECKHEe OCHOBBI MOHOTMOPUIHOTO CKpeIMBaHus. [ nmore3a 4ucToThl raMer.

AHanuzupyrolee ckpenmpanue. [[poMexyTouHbli XapakTep HacaeqoBaHus. Pacuernienre npu3HaKkoB
IIPY HETIOJIHOM IOMUHUPOBAHUH.

JurnbpunHoe ckpemubanue. Tperuil 3akoH MeHiens - 3aKOH He3aBUCUMOI'0 HaclleZIOBAHUS TPU3HAKOB.
[{uTonornyeckre OCHOBBI AUTHOPHUIHOTO CKPELUBAHHUS.

CuennenHnoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuensieHHoe Hacie0BaHue TeHOB, Hapy-
LIEHHWE CLEIUIEHUS MEX 1y T'eHaMu. XpOMOCOMHas TEOpHsI HACIEACTBEHHOCTH.

I'enernka nosna. XpoMOCOMHBIM MEXaHU3M OIpPEAEICHUS 101a. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. ['0-
MOTaMETHBIN U TeTeporaMeTHbIN Noj. ['eHeTnueckas CTpyKTypa nojaoBsIx XpoMocoM. Haciienosanue
IIPU3HAKOB, CIICIUICHHBIX C IOJO0M. [ €HOTHI Kak 1esocTHas cucreMa. llneinorponus - MHOKECTBEHHOE
neiictBue reHa. MHOKECTBEHHBIN ajuienu3M. B3anMopelicTBue HeaenbHbIX reHoB. KoMiiemenrap-
HOCTb. Onncras. [lomumepus

3.4

BsaumopeiicTBue reHotumna u cpesl npu popmupoBaHuu GperHoruna. M3smeHunBocTs npuszHakos. KauecTt-
BEHHBIC U KOJIMYECTBEHHBIC IPU3HAKUA. BUIbI N3MEHUNBOCTH: HEHACIICACTBEHHAs U HACIIECACTBEHHAs.
MonudukanrionHas ”3MEeHYUBOCTh. Poiib cpepl B hopMHUpOBaHUHM MOAU(PUKATMOHHON U3MEHYUBOCTH.
Hopwma peakiuu npusHaka. BapuanronHsliit psia u BapuanuonHas kpusas (B. Horanncen). CBoiicTBa mo-
IU(PUKAIMOHHON U3MEHYHBOCTH.

I'eHoTMNIMUECKast U3MEHUNBOCTH. CBOMCTBA FEHOTUIINYECKONH M3MEHYMBOCTU. BUbI TEHOTUIIMYECKOMN U3-
MEHYMBOCTU: KOMOMHATHUBHAs, MyTallHOHHASL.

KomOunHaTuBHas H3MEHUYMBOCTh. Meii03 U MOJI0BOI Mpolece - 0CHOBa KOMOMHATUBHOM H3MEHYMBOCTH.
Ponb koMOMHATHUBHON M3MEHYMBOCTH B CO3JJaHUH F€HETHYECKOTO pa3HO00pa3us B Mpeienax oJIHOTO BU-
na.

MytanmonHas ”3MEHYUBOCTb. BUIBI MyTanMil: TeHHBIE, XPOMOCOMHBIE, TeCHOMHBbIE. CIIOHTaHHBIE U MH-
OYLUUPOBAHHBIE MyTallMu. S iepHbIe U IUTOIUIa3MaTHuecKue Myraunn. CoMaTuyecKue v MojaoBbIE MyTa-




uuu. [IpuyrHbl BO3HUKHOBEHUS MyTaluil. MyTareHsl ¥ UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MY-
TaIIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleAcTBeHHOM n3MeHunBoctr (H.W. BaBu-
JIOB). BHCSI,Z[epHa}I NU3MCHYUBOCTH U HACJICACTBCHHOCTD

3.5

Kapuortum yenoseka. MexmyHapoiHast mporpaMMa UCCIeI0BaHMs TeHOMA YeJIoBeKa. MeTo bl M3ydeHHs
TCHCTHUKHU YCIIOBCKA. I‘eHeaHOFI/I‘-IeCKI/II\/JI, 6JII/I3HCI_[OBBII71, LII/ITOFGHGTI/I‘-ICCKI/If/'I, MOMyJIAIIUOHHO-
CTATUCTUYCCKUN, MOJICKYJIIpHO-TeHeTHUecKHii. COBpeMEHHOE OIpe/iesieHHe TeHOTHIIA: TIOJTHOTEHOMHOE
CEKBEHHUPOBAaHHE, TCHOTUITHPOBAHKE, B TOM uunciie ¢ momotbio [111P-ananu3a. Hacnencreennsie 3a0oie-
BaHMS YelioBeKa. [ eHHbIE M XpOMOCOMHBIE 00JIe3HU YelIoBeKa. boyie3Hu ¢ HaC/IeICTBEHHOM Mpeapaciio-
JIOJ)KECHHOCTBHO. 3Haqu1/1e MGHHHHHCKOﬁ FCHCTUKHU B IPCAOTBPAICHUHN U JICHCHHUU I'CHCTUYCCKUX 32160116-
BaHUI1 YyeJIOBEKA. CTBOJIOBBIC KIICTKHU

3.6

JlomecTukanus u ceiaekius. 3apoKICHUE CEJIeKIMU U JoMecTukanuu. Yuenue H.M. BaBunoBa o neHtpax
MPOUCXOXKACHUS 1 MHOTOOOpa3us KyJIbTYPHBIX pacTeHuid. Posb cenekiuu B cO3JaHuU COPTOB PaCTEHUM U
opoJ )KUBOTHBIX. COpT, MOpOAa, IITaAMM. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACJIEICTBEHHON N3MEHYHUBO-
ctu H.W. BaBunosa, ero 3HaueHue sl CENEKIIMOHHON PaOOTHI.

Mertoapl celneKIMOHHOM paboThl. MICKYyCCTBEHHBIN OTOOP: MACCOBBIM M MHAUBHUAYAIbHBIN. DTanbl KOMOU-
HAIIMOHHOM cenekiyu. Mcnbiranue npousBoauTeneil 1o noToMcTBy. OTOOp MO TeHOTHUITY C TOMOIIBIO
OLIEHKH (PEHOTHUIIA TOTOMCTBA U OTOOP MO TeHOTUIY ¢ moMoibo ananu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METO/1 CEIEKIIMOHHOM padoThl. PagualiioHHbIi 1 XMMUUYECKUN MyTareHe3
KaK UCTOYHHMK MYTAIMi y KyIbTYpHBIX (hOpM OpraHu3MoB. Vcronbp3oBaHHe TeHOMHOTO peIaKTUPOBAHUS
1 MeToJ10B pekoMOnHaHTHBIX JIHK 1515 momy4yeHust ucXoiHOTo MaTtepualia AJisi CEJIEeKIUHU.

[Tonyuenue nonumionaoB. BHyTpuBnaoBasi rubpuan3anus. b1M3kopoacTBEHHOE CKpELUBaHUE, TN HH-
OpuauHT. HepoacTBeHHOE CKpeluBaHue, WU ayTOPUIUHT. ['eTepo3nc 1 ero mpuvuHbl. Vcrmonp3oBaHue
rereposuca B cenekuuu. Otnanennas rudpuauszanus. [Ipeogonenue O6ecrious MEKBUIOBBIX THOPUIOB.
JlocTIKEeHMsI CeNIEKITUU PACTEHHUI U )KUBOTHBIX

3.7

OOBEKTHI, HCIIOJIB3yeMbIC B OMOTEXHOJIOTHH, - KIIETOYHBIC U TKAHEBBIC KYJIbTYPhl, MUKPOOPTAaHU3MBI, UX
XapakTepucTHKa. TpaaullnoHHast OMOTEXHOJIOTUs: XJIeOOoMeYeHHe, MOTyYeHNEe KUCIOMOJIOYHBIX MTPOIYyK-
TOB, BUHOJIEIHE. MUKpOOHOIorudeckuii cuaTe3. OObeKThl MUKPOOHOJIOTHYECKIX TeXHOIorHid. [Tpoun3-
BOJICTBO O€JiKa, aMUHOKHCIIOT U BUTAMUHOB. MICKyCCTBEHHOE OMIIOIOTBOpEHUE. PEKOHCTPYKITHS stifiiekiie-
TOK ¥ KIIOHUPOBAHUE KUBOTHBIX. METO/ TpaHCIIAaHTALMH SAEP KIETOK.

XpoMocoMHas U TeHHas WHXKeHepus. ICKycCTBeHHBIN CHHTE3 reHa U KOHCTPYHUpPOBaHUE PEeKOMOMHAHT-
ueix JIHK. JlocTixeHust 1 mepcrnekTuBbl XpOMOCOMHOM 1 TeHHOW WHXKEHEepUU. MeauImHCKue OMOTEXHO-
soruu. Mcronp30BaHne CTBOJIOBBIX KJIETOK

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

buonoruueckoe paznooOpa3zue opranu3moB. CoBpeMeHHas cucTemMa opraHndeckoro Mupa. [IpuHiums
Kkiaccuukanuy opraHu3mMoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

Oco0eHHOCTH CTPOSHUS U KUZHEESITENbHOCTH OHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu, oJJHO-
KJIETOYHbIE T'PUOBI, OTHOKJIETOYHBIE BOAOPOCIIH, IpyTrue NpoTucThl. KosoHuansHble opraHu3msl. J[Buxke-
HUE OJJTHOKJIETOUYHBIX OPraHU3MOB: aMeOOHIHOE, KTI'YTUKOBOE, PECHUYHOE. 3alUTa Y OJJHOKJIETOUYHBIX Op-
raHu3MoB. Pa3apaxuMocTh y OTHOKJIETOYHBIX OPraHU3MOB. TaKkcUChI

4.2

MHOrokJIeTOYHbIE pacTeHus. B3auMOCBsI3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CHC-
TE€Mbl OPraHOB MHOTOKJIETOYHOI'0 Opranu3ma. Opranusm Kak enuHoe nenoe. Tkanu pactenuid. Tumsl pac-
TUTENbHBIX TKaHel: o0pazoBaTenbHas, TOKPOBHAS, TPOBOISINAS, OCHOBHAS, MexaHu4YecKas. OcOOeHHOCTH
CTpoeHus, PYHKIUN U pacloIOKEeHUs TKaHEeH B OpraHax pacTeHUI

4.3

BereratuBHbIE U F€éHEPATUBHBIE OPraHbl pacTeHUH. DYHKIIMM OpraHoB U cucTeM opraHoB. Kapkac pacre-
HUU. [[BUKE€HNE MHOTOKJIETOYHBIX PACTEHMI: TPONU3MBbI U HacThH. [loromenre Boibl, yIJIEKUCIIOrO ra3a
Y MUHEPAJIbHBIX BEIIECTB pacTeHUsIMU. [Ipixanue pacrenuil. Juddysus ra3oB uepes3 moBepXHOCTh KIIET-
kM. TpaHCIIOpPTHBIE CUCTEMBI pacTeHU. Beifenenne y pacteHuil. 3anmra y MHOIOKJIETOYHBIX PACTEHUH.
Kytukyna. Cpencrsa nacCUBHOM U XMMUYECKOM 3a1UThl. DUTOHIMIBI.

Pa3apaxxuMocTh 1 peryisiius y oprann3mMoB. Pa3ipa)XxuMoCTh U peryisiins y MHOTOKJIETOYHBIX pacTe-
HUN. POCTOBBIE BelllecTBa U UX 3HAYEHUE

4.5

MHOrOKJIETOUHBIE KUBOTHBIEC. B3aMMOCBA3b YacTeil MHOTOKJIETOYHOTO OpraHn3Ma. TKaHW, OPraHbl U CHC-
TE€Mbl OPraHOB MHOTOKJIETOYHOT'0 Opranu3mMa. Opranusm Kak eiuHoe nenoe. ['omeocras. TkaHH KUBOT-
HBIX M YeJIOBEKA. THUIBI )KUBOTHBIX TKAHEW: dUTEINATbHAsL, COCTMHUTEIbHAS, MbIILIEUHas, HepBHasd. Oco-
OCHHOCTH CTpOeHUs, QYHKIUI U PACTIOJIOKEHHS TKaHEeH B OpraHax *KUBOTHBIX U YeTIOBEKa




4.6

Oprasbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIUKA OPTraHOB U CUCTEM opraHoB. Omopa Tena OpraHu3MOB.
CxeneTbl OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbIl U BHYTpeHHUM ckeneT. CTpoeHue
Y TUIBI COEIUHEHUS KOCTEM.

JIBrKeHrEe MHOTOKJIETOYHBIX KUBOTHBIX. [ IuTanue :xuBoTHBIX. [InTaHNE MO3BOHOYHBIX )KMBOTHBIX. [[bI-
xaHue XUBOTHBIX. KoxkHOe fpixanue. KabepHoe 1 J1eroyHoe JpIXaHue.

JIpIXaHu€e MO3BOHOYHBIX )KMBOTHBIX. JBOJIIOLUOHHOE YCIOKHEHUE CTPOCHUS JIETKMX [T03BOHOYHBIX KHU-
BOTHBIX. [/[pIxaTenpHast cucteMa yesnoBeka. MexaHnu3M BEeHTUIISILUU JIETKUX Y NTUI U MJIEKOIUTAIOIIHX.
TpancnopT BeniecTB y Opranu3MoB. TpaHCcopT BeleCcTB y KUBOTHBIX. KpoBeHOCHas cucteMa u ee opra-
Hbl. KpoBeHOCHAsI cCTeMa MO3BOHOYHBIX )KHBOTHBIX. Kpyru kpoBoOOpamieHus. DBOJIONUOHHBIC YCIO0XK-
HEHHUsI CTPOEHUSI KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX )KMBOTHBIX. Brlienenue y oprann3zMoB. Beijene-
HUE Y )KUBOTHBIX. COKpaTuTelibHbIEe Bakyonu. Opransl BijieieHus. CBs3b MOJIOCTH Tea C KPOBEHOCHOU U
BBIJICJIUTENILHON cUCTEMaMHU. BeljienieHre y M03BOHOYHBIX KUBOTHBIX. 3aIMTA Y MHOTOKJIETOYHBIX XKHU-
BOTHBIX. [IOKpOBBI 1 X TPOU3BOAHBIC. Pa3ApakuMOCTh U peryiiius y opranu3MoB. Pa3apaxxuMocTs y
OJIHOKJIETOYHBIX OpraHu3MOB. Takcuchl. Pa3ipaxuMOCTh U perysisiiiis Y MHOTOKJIETOYHBIX PACTEHHIA.
PocroBsbie BemiecTBa 1 MX 3HAYCHHE.

HepBnas cucrema u pediekropHas peryisius y MHOTOKJIECTOYHBIX )KUBOTHBIX. HepBHas cuicreMa u ee
OTJIeJbl. DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOU CUCTEMBI Y dKUBOTHBIX.

Pa3pabotka anroputMoB u nporpamm s 3P PeKTUBHON QYHKIIMOHAIBHON aHHOTAIIMH TEHOMOB, TPaHC-
KPUIITOMOB, TPOTEOMOB, META00JIOMOB MUKPOOPTAaHU3MOB, PACTCHH, )KUBOTHBIX U YEJIOBEKa

OpFaHI/BM YCJIOBCKA U €TI0 3J0POBLE

Opransbl U CUCTEMBI OPTaHOB YenoBeka. OTeNbI TOJIOBHOTO MO3Ta TTO3BOHOYHBIX KUBOTHBIX. Pedrnekc u
peduiekTopHas nayra. besyciioBHbIe U ycloBHBIC peduiekchl. ['yMopanbHas perysius U SHIOKPHHHAS CUC-
TE€Ma KUBOTHBIX U yesoBeka. JKene3pl S3HIOKPUHHON CUCTEMBI U UX TOPMOHBI. JleficTBUE TOPMOHOB.
B3anmocBsI3p HEpBHOH M SHIOKPUHHOM cucteM. [ nnoranamo-runodusapras cuctema. Pediexe u ped-
JeKTOpHas Ayra. be3yciaoBHbIE U YCIIOBHBIE PEQIIEKCHI

5.2

3amuTa opranusma ot Oonesneil. UMmyHHas cuctema yenoBeka. KieTouHslil ¥ ryMOpaibHbIH UMMYHH-
TeT. BpoxneHHbIi, mpruoOpeTeH bl cnenuduyeckinii UMMYHUTET. Teopusi KIIOHAIbHO-CEIEKTUBHOTO
ummynurera (I1. Opmux, ®.M. bepuer, C. Tonerasa). BocmanurenbHbie 0TBETh OpraHu3MoB. Poib Bpo-
KJIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHIA

5.3

KpoBeHocHas cucrema u ee oprasbl. Cepjlie, KPOBEHOCHbBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHusl.
Pabora cepaua u ee perynsauus

5.4

Hbixanue yenoseka. Judgy3us ra3oB uepe3 NoBEpXHOCTh KJIETKHU. JpIxaTeapHas cucreMa uyenoBeka. J{pl-
XarenbHas MOBEPXHOCTh. Perymsuus apixanus. [IpixarenbHble 00beMbl

5.5

HI/IHIGBapI/ITeJ'H)HaH CHUCTEMA YCIIOBCKA. OTI[@J'II)I MUIICBAPUTCIIBHOT'O TpaKTa. HI/IHIGBapI/ITeJIBHI)IG KCEJIC3bI.
BHYTpI/IHOJ'IOCTHOG W BHYTPHUKIICTOYHOC MNIICBAPCHNUC

5.6

IToxpoBsl 1 ux npousBoaHble. Opransl BoieneHus. [louku. CTpoeHue u GyHKIIMOHUPOBaHHE HEPPOHA.
OunpTpanus, CeKperus 1 00paTHOE BcachblBaHHE KaK MEXaHU3MbI padOThl OpraHoB BblesneHusa. Oopazo-
BaHUE MOYH Yy YEJIOBEKA

5.7

JIBrokeHue yeroBeka: MbllieuHas cucreMa. CKeJIeTHBIE MBIIIBI U UX padoTta. CTpOCHHE U TUITBI COETH-
HEHUS KOCTEN

TeOpI/Iﬂ 3BOIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

OpomonnonHas Teopust Y. lapsuna. [Ipeanocbuiku BOSHUKHOBEHHUS AapBUHU3MA. JKU3Hb U HAy4HAs 1€s-
tenbHOCTH Y. [lapBuHa.

JIBroKymiye cuibl 3BOJIOIMY BUJOB 110 Y. JlapBuHY (BbICOKas HHTEHCUBHOCTh PA3MHOXKEHUS OPTraHU3MOB,
HacJleICTBEHHAst U3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII U UCKYCCTBEHHBIH 0TOOD).
Odopmnenne cuaternaeckoi Teopun somoruu (CTD). Heirpanbhast Teopus sBosonnu. CoBpeMeHHast
HBOJIIOIIMOHHAs OMOJIOTHs. 3HaYEHUE SBOJIIOLIMOHHON TeopuH B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOM
KapTUHBI MUPa

6.2

[TonynAnus Kak 3;eMeHTapHas eAMHUIA YBOIIOIUU. COBPEMEHHBIE METO/IbI OLIEHKU T€HETUYECKOT0 pas-
HOOOpa3us U CTPYKTYpPhI NONyisiuuid. Mi3mMeHenue reHo(oH1a MOMYIALIUN KaK 3JIEMEHTapHOE IBOJIOLH-
OHHOE sIBJIeHHE. 3aKOH reHeTnyeckoro pasHoBecus [[x. Xapau, B. Baiin6epra.

DneMeHTapHbIe PaKTOPHI (IBIKYILIUE CUIIBI) HBOIOLMH. MyTannoHHbIH nporecc. KomOuHaTuBHas 13-
MEHYHBOCTb. Jpeti) reHoB - cirydaiiHbie HEHAMPaBICHHBIE N3MEHEHHS YacTOT aJUIesiei B TIOMYJISAIHSX.




O¢dext ocnoparens. Murpanuu. 3omsauus nonynsiuii: reorpaguyueckas (IpocTpaHCTBEHHAs ), OMOIIO-
ruveckas (pernpoayKTHBHAS).

EcrecTBeHHBII 0TOOp - HANPABISIOMUEN (aKTOp IBOITIOIUH. DPOPMBI €CTECTBEHHOT0 0TOOpa: IBUKYIINH,
CTAaOMIIM3UPYIOIINNA, pa3pheIBatouil (Au3pynTuBHBIN). [TomoBoit oTOOD.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOIBOIIONNH. BO3HUKHOBEHNE IPUCTIOCOOICHHH Y
opranu3zMoB. ApomMopdo3bl u uaroananTanuu. [Ipumeps! npucnocoOeHuil y opranu3mMoB. OTHOCHTEIb-
HOCTB TIPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u ctpykTypa. BumooOpa3oBaHue Kak pe3yiabTaT MUKPOIBOOLUH. V30usius - KiTto-
4yeBoil pakTop BugooOpazoBanus. [lytu u criocoOsl BH1000pa3oBaHus: ajionaTpuieckoe (reorpaduye-
CKOE€), CUMIaTpHUecKoe (PKOoJIorudeckoe), "MraopeHHoe" (OJUIIIONAN3aIis, THOpruan3anus). JJnurens-
HOCTB 3BOJIIOIIMOHHBIX IPOIIECCOB.

MexaHu3mbl OPMHUPOBAHUST OHOJIOTUIECKOTO pa3HO00pa3usl.

Posb 5BONTOIIMOHHOM OMOJIOTHH B pa3pa0dOTKe HAyYHBIX METOJIOB COXpaHEHUs Onopa3HooOpasuss. MUKpo-
ABOJIIOIHS W KO3BOJIFOIHS APA3UTOB U MX X035€B. MeXaHn3Mbl (GOPMUPOBAHHSI YCTOMUYMBOCTH K aHTH-
OMOTHKaM U CTIOCOOBI OOPBOBI C HEl

6.3

Mertoabl u3ydeHusi MakposBostonuu. [laneonronorunyeckrue MeToAbl n3ydeHus sBoitonuu. [lepexoaasie
(dbopMbI U (pUOreHeTHYECKHE PSIIbl OPTaHKU3MOB.

buoreorpaduyeckue MeToap! 3ydeHus sBoonun. CpaBHeHUE QIIOpHI ¥ (payHbI MATEPUKOB M OCTPOBOB.
buoreorpaduyeckue obnactu 3emian. BUabl-sHIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIHHO-MOP(OIOTHIECKHUE METO/Ibl U3YUEHUS HBONIONUU. [ eHeTrnueckue
MEXaHU3MbI 3BOJIIOLUNA OHTOTE€HE3a U MOSBIICHUS 3BOJIOLIMOHHBIX HOBIIECTB. ['OMOJIOTHYHbIE U aHATIO-
TUYHBIC OpraHbl. PymuMeHTapHbie Opranbl U aTaBU3Mbl. MOJIEKYIIPHO-TEHETHUECKUE, OMOXUMUYECKUE U
MaTeMaTUYeCKUE METOIbl U3y4YEeHHUs 3BOMOLMH. ["'oMonoruunblie renbl. COBpEMEHHBIE METO/IbI IOCTPOE-
HUS QUIOTCHETHYECKUX JIEPEBHEB. XPOMOCOMHBIC MYTAIlUU U 3BOJIOIUS TEHOMOB.

O6mue 3akoHOMepHOCTH (TIpaBuia) sBooIH. HeoOpatuMocTs 3Bomtonuu. AnantuBHas paguanus. He-
PaBHOMEPHOCTH TEMIIOB DBOJIIOIIUU

6.4

Hayunble runoTe3sl IpOMCXOXKACHUS )KU3HU Ha 3emie. AGuoreHes u naHcrnepmus. JloHay4Hble npe-
CTaBJICHUS O 3apO>KJICHUU KU3HU (KpealMoHN3M). [ uroTe3a moCcTOSIHHOIO caMOo3ap0sKICHUS )KU3HU U €€
onpoepxeHue onsitaMu @. Penu, JI. Cnannanuanwy, JI. [Tacrepa. [Ipoucxoxaenue ®u3Hu U acTpoOHO-
JIOTHSl.

OcHOBHbIE 3Talbl HeOpraHuueckoi Bostonuy. [lnanerapuas (reojoruueckas) BOJOLUSA. XUMUYECKas
3BOJIIOLIMSI. AGMOTEHHBIN CUHTE3 OPraHNYEeCKUX BelecTB U3 Heoprannyeckux. Oneit C. Munnepa u I'.
Opu. O6pazoBanue noarumepoB U3 MoHoMmepoB. Koanepsatnas runoresza A.W. Onapuna, runoresa nep-
BUUHOTO OynpoHa J[x. Xonnelina, reHeTudeckas runoresa I'. Memnepa. Pu6o3umer (T. Uek) u runoresa
"mupa PHK" V. I'un6epra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

WcTopus 3emau u MeToabl ee n3ydeHus. Mckonaemple opraHnueckue octatku. ['eoxpoHosorus u ee me-
To/1bl. OTHOCHUTENbHAS U a0COITIOTHASI T€OXPOHOJIOTH. ['€0XpOHOIOrHUecKas IIKaia: S0HbI, 3pbl, IEPUO-
TIbl, DTIOXH.

HavanpHble sTansl oprannyeckoi 3Boatonnu. [losBneHne u 3BoNIONMS IEPBBIX KIETOK. DBOJIOLMUS METa-
6o1mn3Ma. BosHukHOBeHME nepBbIX IKocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJIOT Mep-
BbIX Ha 3emJie coobmecTB. CTpoMaTonuThl. [IpokapruoThl U HyKapHOTHI.

[IpoucxoxaeHue sykapuoT (CUMOMOTeHe3). DBOJIIOLUOHHOE MPOUCX0KIeHUE BUpycoB. [Ipoucxoxaenue
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYIIIT MHOTOKJIETOUYHBIX OPraHU3MOB.
OcCHOBHBIE 3TaIbl YBOJTFOIIMN BBICIINX pacTeHui. OcHOBHBIE apoMop(do3bl pacTeHUi. BbIxo pactennii Ha
cyury. ITosiBieHne criopoBbIX pacTeHMi U 3aBoeBaHue UMH cyiin. CeMeHHble pacTeHus. [Ipoucxoxnenne
[BETKOBBIX PACTCHUM.

OCHOBHBIE 3TaIbl HBOJIOLMH KUBOTHOTO MHUpa. OCHOBHBIE apoMOP(O3bI )KUBOTHBIX. BeHackas QayHa.
KemOpuiickuii B3pbIB - OSBIIEHHE COBPEMEHHBIX TUIIOB. [lepBbie XOp10BbIE )KUBOTHBIE. JKU3HDb B BOAE.
DBouonus MO3BOHOYHBIX. [Iporcxoxaenue ampubdbuit u pentuianii. [IporcxoxieHne MISKONUTAIOINX U
ntull. [Ipunnun kimodeBoro apomopgo3a. OcBoeHne 6eCr03BOHOYHBIMHU U TO3BOHOYHBIMU KUBOTHBIMU
CyLIH.

PazButue xu3HM Ha 3eMIie TI0 dpaM U TIEpHOJaM: apXei, MPOTEPO30H, MAIC0301, ME3030M, KAHO30M.
OO1m1ast xapakTepUCTHKA KJIMMaTa U reoJOrHuecKux nmporeccos. [1osiBieHNe U pacBET XapaKTEPHBIX Op-
raHU3MOB. YTJIe0Opa30BaHUE: €ro YCIOBUS U BIMSHHE Ha T'a30BbIH COCTaB aTMOC(hEPHI.

MaccoBble BBIMUpaHUS - 9KOJIOTMYECKHE KPU3UCHI TpOLLIoro. IIpuunHel 1 ciiecTBUS MAaCCOBBIX BBIMU-
panuii. COBpeMEHHBIN YKOJIOTHYECKUN KPU3HC, €T0 OCOOCHHOCTH




6.5

Paznensl u 3agaun anTpononorud. Metos! anTpornojoruy. CTaHOBJICHUE MPEACTABICHUH O POUCXOXK-
neHuu yesnoBeka. CoBpeMEeHHbIE HAyYHbBIE TEOPHH.

CXO0JCTBO UenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYecKoe MOJI0KeHUe yesioBeka. CBUIETENLCTBA CXOCTBA
YesioBeKa C JKUBOTHBIMU: CPaBHUTEIbHO-MOP(OJIOTHUECKHEe, SMOpHOIOTHYECKUE, (PU3NO0IIOTO-
OuoxuMu4eckue, nopeneHuIeckre. OTIMYUs YeIoBeKa OT )KUBOTHBIX. [IpAMOX0kKIeHIE U KOMITJIEKC CBSI-
3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3Ta U BTOPOU CUTHAJIBHOI CHCTEMBI.

JIBrxkyne cuitbl ((haKTOphl) aHTPOIIOTeHE3a: OMoJIorHuecKue, connanbubie. CoOoTHOIIEHNE OnoIornye-
CKUX U COIIMANIbHBIX ()aKTOPOB B aHTPOIOreHE3E.

OCHOBHBIE CTAJMH AaHTPOTIOTE€HE3a. ABCTPATIONUTEKH - ABYHOTHE IPEKH JIFoei. UelIoBeK yMebli, mep-
BBI€ U3TOTOBJICHHS OPYIUN Tpy/a. YeaoBeK MPAMOXOISAIINN U TIEPBBIA BBIXOJ JIIOJIeH 3a Tipeneisl Adpu-
ku. YenoBek reitnens0eprekuil - o0muil mpeoK HeaHAepTaIbCKOTo YeJI0BEKa U YeIOBEKa Pa3yMHOTO.
YenoBek HeaHIePTAIbCKUI KaK BUJ JIIOJIEH XOJIOAHOTO KiIuMaTta. YenoBek pa3yMHbI COBPEMEHHOTO TH-
na, ICHUCOBCKHI YeI0OBEK, OCBOCHHE KOHTMHEHTOB 3a MpeaenamMu AQpuKH.

DBOJIOIUS COBPEMEHHOIO YenloBeKa. EcTecTBeHHBIN 0TOOP B MONYJISAIUAX YesioBeKa. MyTalmoHHbII
nporiecc 1 nonumopousm. [lomynsaunonnsie BoJHBL, Apeiid reHoB, murpanus u "3¢pdext ocHoBarens” B
MOMYJISIIUSIX COBPEMEHHOTO YeIOBEKa.

Uenoseueckue packl. [lonstue o pace. bonbiue pacsl: eBponieonHas (eBpa3uiickas), aBcTpaso-
HerpouHas (3KBaTopUalibHas), MOHIOJIOUTHAS (a3MaTCKO-aMepHUKaHCKasi). BpeMs u mytu pacceneHus
4eJioBeKa o ruranete. EnuHcTBO yenoBevyeckux pac. Haydunas nHecocTostenbHOCTh pacusMa. [Ipucmoco6-
JICHHOCTh YeJIOBEKa K Pa3HbIM yCIOBUSM OKpY>Karollen cpeapl. Bnusuue reorpadudeckoit cpeasl u
npetiha reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeJIOBEKa

DKOCUCTEMBI U MMpUCymue MM 3aKOHOMEPHOCTHU

Paznensr u 3agaun sxkosoruu. CBsi3b 3KOJIOTHU C IPYTUMU HAYKAMH.

Mertobl 3konoruu. [losesbie HaOOAEHUS. DKCIIEPUMEHTBI B OKOJIOTHH: TPUPOIHBIC U JTa00paTOpHBIE.
MoaenupoBaHue B 9KOJOTHMHA. MOHUTOPUHT OKPY)KAIOIIEH CpPe/Ibl: JIOKAIbHBINH, pErHOHABHBIHN U TJI0-
OAIbLHBIN

7.2

Okonorndyeckue GakTopsl M 3aKOHOMEPHOCTH UX AeicTBus. Kiaccudukanus 3K0I0ornueckux (GakTopoB:
abuotnyeckue, OMOTUYECKHE, aHTpOIIOreHHbIe. O01IMe 3aKOHOMEPHOCTH JEHCTBUS SKOJIOTMUYECKUX (aK-
topos. [IpaBuno muanmyma (K. Lnpenrens, 0. JInbux). TonepaHTHOCTh. DBpHOMOHTHBIE M CTEHOOU-
OHTHBIE OPTaHU3MBI.

Abunornyeckue gaktopbl. CBET Kak 3K0JOrnYeckuil pakrop. JledcTBrE pa3HbIX Y4aCTKOB COJTHEYHOTO
CIIEKTPA HAa OPraHU3MBbl. JKOJIOTMYECKHUE IPYIIBI PACTEHUI U JKUBOTHBIX 110 OTHOILIEHUIO K cBeTy. Cur-
HasbHast poiib cBeTa. PortonepuoaunsM. Temmneparypa kak 3kojgorudeckuil gpaxrop. JleficTBue Temnepary-
pBl Ha OpraHu3Mbl. [[oMKMIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHU3MBI.

BrnaxxHocTh Kak sxonoruueckuil paxrop. Ilpucnocobienus pacteHuit K moaaepxKaHuio BOJHOTO OanaHca.
Knaccugukanus pacrenuii no oTHoOIIEHUIO K BoJie. [IpucnocobneHus )KMBOTHBIX K U3MEHEHUIO BOJHOTO
pexHUMa.

Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAs, IOYBEHHAs, IITyOMHHAs! TOAIOYBEHHAs,
BHYTpHOpraHu3MeHHas. PU3NKO-XUMHUUECKHEe OCOOCHHOCTH cpejl oouTaHus opranu3MoB. [Ipucnocobie-
HUS OPTaHU3MOB K JKU3HU B Pa3HBIX cpefax.

buonoruueckue putmsl. Buennue u BHyTpeHHue putMbl. CyTouHble U rogu4Hble puT™MBbL. [Iprucnoco6-
JIEHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHMSIM YCIIOBUMN KU3HU.

Kuznennsie popmbl opranu3moB. [TonsTre o xu3HeHHoM hopme. KuzneHHble POpMBI pacTeHUil: nepe-
Bbsl, KYCTAPHUKH, KYCTADHUYKH, MHOTOJIETHUE TPaBbl, OJJHOJIETHHE TpaBbl. JKH3HEHHbIE POPMBI KUBOT-
HBIX: TUAPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.

buotnueckue paxkTopsl. Buasl 6MOTHYECKUX B3aMMOAEHCTBHIM: KOHKYPEHIIMSI, XUIIIHUIECTBO, CUMONO03 U
ero (opmel. [Tapazutusm, koonepanus, MyTyaiu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaXJI€OHUYECTBO).
Herpoduueckue B3aumonelictus (Tonnyeckue, popuueckue, padpruyeckue). 3HaueHUE OMOTHUECKUX
B3aMMOJICHCTBHIA JJIs CYIIECTBOBAHUS OPraHU3MOB B cpezie oouTanus. [IpuHIMI KOHKYPEHTHOTO UCKITIO-
YEeHUS

7.3

DKoJIorn4YecKue XapakTepucTuku nomyssiun. [omynsus kak 6uonorudeckas cucrema. Pois HeoaHO-
POJIHOCTH cpelibl, hu3nueckux 6apbepoB U OCOOCHHOCTEN OMOIOrMU BUAOB B (HOPMHUPOBAHUH NMPOCTPaH-
CTBEHHOMW CTPYKTYphI nonyisaiuil. OCHOBHBIE ITOKA3aTENH MONYJISLUN: YACIEHHOCTD, INIOTHOCTD, BO3pac-
THas ¥ T0JI0Basi CTPYKTYpPa, POKAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIMSL.




DKoJiorueckasi CTpykrypa nomyiasinuu. OneHka YucIeHHOCTH NOMyIsIuu. JJuHaMuKa nonyJssiiuy 1 ee
peryisiiusa. buotnyeckuii moTeHuMaN nomyasiuui. MoaenupoBaHue JUHaMUKH nomyssiuuu. Kpussie poc-
Ta YMCICHHOCTHU nonysinuu. KpuBble BekUBaHUS. Perynsius 4ucIeHHOCTH OMYIISUNA: POib (aKTOPOB,
3aBUCAIIUX M HE 3aBUCAIINX OT IJIOTHOCTU. DKOJIOTUYECKHE CTpaTeruu BUIoB (r- u K-cTparerun).
[TonsaTue 06 sK0IIOrUUECKOi HUIIe Buaa. Mectoobutanue. MHOroMepHast MOJIENb SKOJIOTUIECKON HUIIN
Jx. M. XarunHcona. Pa3zmepsl skosornyeckoil Huu. [loTeHnnanbHas U peaau30BaHHAS HULIY.

Bun kak cucrema nonysnsiuil. Apeasnsl BUAOB. Buabl u uxX )KM3HEHHBIE CTpaTErnu. 3aKOHOMEPHOCTH I10-
BEJICHUS U MUTPALIMI KUBOTHBIX. BHOJIOrMYecKre MHBA3UU YY>KEPOJIHBIX BUJIOB

7.4

CoobmiecTBa opraHu3MoB. buoreHos u ero crpykrypa. CBsizu MeX 1y OpraHu3MamMu B OUOIIeHO3€e. DKOCH-
cTema Kak oTkphITas cucrema (A.Jx. Tercnun). OyHKIIMOHATBHBIC OJIOKA OPTaHU3MOB B 9KOCHUCTEME:
MIPOYLIEHThI, KOHCYMEHTBI, peylieHThl. Tpoduueckue ypoBHHU. Tpoduueckue nenu u cetu. Adnoruye-
ckue 0510k 3KocucTeM. [10uBbI 1 WITBI B 3KOcHcTeMaxX. KpyroBopoT BemecTB U MOTOK SHEPTUH B IKOCH-
cTeME.

OcHOBHBIE MOKa3aTeNU IKOCUCTEMBI. bromacca u mpoAyKIus. DKOJOTUYECKHE MUPAMUJIbI YUCel, O1o-
MaccChl U SHEPTUU.

HamnpaBrieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB - cyKileccuu. [lepBUYHbBIC M BTOPUYHBIE CYKIIECCHU U
UX MPUYUHBI. AHTPOIIOT€HHBIE BO3/IEHCTBUS Ha cyKueccuu. KiimmakcHoe coobiectBo. buopasnoobpasue
Y TIOJIHOTA KPYrOBOPOTA BEIIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoHbIe 3KOCUCTEMBL. AHTPOIIOTEHHBIE 3KOCUCTEMBI. ATposKocucTeMa. ArpoueHos. Paznnuus mexny
AQHTPOIIOTCHHBIMH U MPUPOTHBIMU IKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocuctem. ['opoackas dropa u gpayna. Cunantponusa-
1Us TOpoACKOl dayHbl. bruonornueckoe u X035 UCTBEHHOE 3HAUYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aMMOJCHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

[IepeHoc sHEprUM U BEUIECTB MEXKAY CMEKHBIMU SKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, OIS
1 SKOCHUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3ACHCTBUI

7.5

buocdepa - obmermanerapHas 000J109ka 3eMITH, T/I€ CYIIECTBYET WK CYIIECTBOBAIA KU3Hb. Y UYCHUE
B.U. Bepnanckoro o 6uocdepe. Obxactu 6uochepst u ee coctan. XKupoe BemiecTBo 6uochepsl U ero
byHKIHN.

3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcodeHHOCTH OHOChephl Kak r100albHOI 3KOCUCTEMBI.
Jlunamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl BemecTB U OMOreoXxuMuueckrue HUKIbI (yrieposa,
a30Ta). PUTMU4HOCTS siBIeHUi B Onocdepe.

3onanbHOCTh OHMocdepsl. [lorsTue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHJIpa, XBOWHBIE Jieca, CMEIIaH-
HbIE U NIMPOKOJIMCTBEHHBIC JIeca, CTENH, CABAHHBI, TyCTHIHH, TPOITUYECKHUE JIeca, BBICOKOTOpbs. Kinumar,
pacTUTENIbHBINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa 1 GYHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTEeHIIMAaNa U OnocepHbIX GyHKITHIA

7.6

DKoslornyeckre KpU3uChl U UX MpU4YMHbL. Bo3nelicTBue uenoBeka Ha 6uocdepy. 3arpsisHeHUE BO3TYIIHON
cpensl. OxpaHa Bo3ayxa. 3arpsi3HeHue BoJIHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Pa3zpyliieHue no4ssl.
OxpaHna noYBeHHBIX pecypcoB. VI3MeHeHne kinumara.

AHTpPONOreHHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTENLHOTO U )KUBOTHOI'O
mupa. OCHOBHbIE IPUHLHUITBI OXpaHbl MpUpobl. KpacHbie kHurn. Ocobo oxpaHseMble IPUPOHbIE TEPPH-
topuu (OOIIT).

borannudeckue caapl ¥ 300J0THYECKHUE NTAPKU.

OcHOBHbIE MPUHIHUITBI YCTOWYUBOTO Pa3BUTHUS YEJIOBEUECTBA M MPUPOJIbl. ParmoHanbHOE TPUPOAONOIb-
30BaHME U COXpaHEHHE OMOJIOTHYECKOTo pa3HooOpa3us 3eMiu

Onepatop 340 000 "Komnaxus "TeH3op"

[IOKYMEHT MOATMUCAH 3MIEKTPOHHOW MOANUCHIO
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