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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTMH TEOPETHUYECKYIO OCHOBY JUISL OIpENEIICHUS
NoIX0M0B K (opMmupoBaHHIO coAepxaHus ydeOHoro mnpenmera «buonorus» cocraBuim:
koHuentyaibHble nojoxenus ®I'OC COO o B3aumMooOyCIOBIEHHOCTH IieNiei, cojep:KaHus,
pe3ynbTaToB 00ydeHUss U TpeOOBAHHWU K YpPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHUS 00
O0IMIMX LEeNSIX M NPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CPEIHEro
obmrero obpaszoBanus B Poccuiickoit depepannn, a TakKe MOJOKEHUS O crieruduke ONOIOTHH,
e¢ 3HAYCHUU B TMO3HAHUU >KUBOW MPUPOABI U OOECIIEUEHUH CYIECTBOBAHUS YEIIOBEUECKOTO
oOmiectBa. CorjgacHO Ha3BaHHBIM IOJIOKEHMSIM, OIpe/ieJIeHbl OCHOBHbIE (DYHKIUHU MPOTPaMMBbI
1o 6MoJIOTHH U €€ CTPYKTypa.

[Iporpamma no 6mosoruu Ja€T MpeacTaBiIeHUE O TENsIX, 00 o0Iel cTpaTeruu o0ydeHus,
BOCIIUTAaHUS M Ppa3BUTUS OOydyaromMXcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy»,
onpezenser o0sA3aTeNbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpeesieHue Io
pa3zenaM M TeMaM, PEKOMEHIYyeMylO MOCJIEI0BAaTEIbHOCTh M3y4YeHHUs y4yeOHOro MaTepuaya c
y4E€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKHA 0Opa3oBaTEIbHOIO IMpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJatoNXCs.

B mporpamme 1O OHONOTMM TakXe YYHTHIBAIOTCS TpeOOBaHHUSA K TUIAHHUPYEMBIM
JMYHOCTHBIM, METaNpeJMETHBIM M TpPEAMETHBIM pe3ysibTaTaM oO0y4deHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOUN JEATEIHPHOCTH/YUEOHBIX IEUCTBHI 00yJaronuXxcs 1Mo
OCBOCHHMIO COJIEp>KaHMsI OMOJIOIMYECKOro 00pa3oBaHMs.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbI YpOBEHb) pealii30BaH MPUHIUI
IPEEMCTBEHHOCTH B UW3y4YeHUM Ouojoruu, Onarojaps uYeMy B HEH NpOCMaTpUBAETCS
HAIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3AHHBIX ¢ (OPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HKOJOTHMYECKOT0  MBIIIJICHHUS,
MIPEJICTAaBICHUA O 3J0pOBOM 00pa3e KU3HW M OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoit cpene. IlosTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHH, a Takke
3HAHWH O CTPOCHUH KUBBIX CUCTEM Pa3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HAX
IPOIIECCOB B TMpOrpaMMe MO OMOJIOTUH YIENCHO BHUMAaHHUE HCIOJIb30BAHUIO TMOTYYEHHBIX
3HAHWH B TIOBCEHEBHOW JKU3HU /ISl PEIICHHUS MTPHUKIIAJHBIX 337249, B TOM YHCIE: TPOPHIaKTHKA
HACJIC/ICTBEHHBIX ~ 3a00JieBaHMN  YeloBEeKa, MEAMKO-TEHETHUYECKOTO  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIECO00pPAa3HOTO MOBEJACHHS B OKpYXKarolled MpUpPOIHOU cpene,
aHajaM3a BIIMSHUS XO3SHCTBEHHOW JESATEIBHOCTH 4YeloBeKa Ha COCTOSHUE TNPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHMS K MPHUKJIAJHON HANpaBIEHHOCTH y4eOHOTro
npeamera «buoIorus» MPOJUKTOBAHO HEOOXOJUMOCTBIO OOeCrieueHHs YCIOBUM Ui pelIeHus
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBLHOTO OMOJIOrHYecKoro o0pa3zoBaHus, KOTOpasl MpeArnoaaraet
¢dopmHpoBaHHEe y OOYyYarOUMXCS CHOCOOHOCTH aJanTHPOBATHCS K HM3MEHEHUSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpenHero oOmero oOpa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONIUXCS TPEACTABICHUN O HAyYHOW KapTHHE MUpa,
pacupsieT 1 0000IaeT 3HaHUS O )KUBOH MpHUpo/ie, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOU
OpraHM3aliil U DHBOJIOLMHU, CO3MaET YCJIOBUSA [UIA: MO3HAHUS 3aKOHOB YXUBOM MPHUPOJBI,
¢dopmupoBaHus (PYHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KHU3HU, SKOJOTUYECKOT0 MBIIUIEHHS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW MPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHue OWONOTHST HMMEET TaKKe IS pPELICHHUS BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 3a7]a4 CPEAHETO OOIIeTo 00pa30oBaHus, COMMAIM3AIMN o0yJaromumxcs. M3y4uenue
ouonorun obecrieynBaeT YCIIOBHS ISt ¢dbopmupoBaHus HMHTEJIEKTYalbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYyIBTYPHI, CIIOCOOCTBYET
MHTErpaluy OMOJOTMYECKUX 3HAHUM C MPEICTaBICHUAMU U3 JAPYTUX y4eOHBIX HPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHH U Teorpaduu. HazBaHHBIE TONIOKEHNUS O MTpeTHA3HAUYCHUH YIeOHOTO
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npenvera «buonorus» CcocTaBUIM OCHOBY MJisi OMNpeAeNieHUus TOAXOAOB K OTOOpy W
CTPYKTYPHUPOBAHUIO €TO COAEPIKAHUS, IPEJICTABICHHOTO B IpOrpaMMe 10 OMOIOTHH.

Ot0op conepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UINI KyJIbTypOCOOOpPAa3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPHIM OOYYarOUIHECs JTOJKHBI
OCBOUTH 3HAHHS U YMEHHs, 3HAUMMBbIE Ui (POPMUPOBAHUS OOIIEH KYIbTYpHI, OMpPEISIsIONIe
aJIeKBaTHOE TIIOBEJCHHE YeJIOBEKa B OKpYXalollel NpupoIHO cpene, BOCTpeOOBaHHBIE B
MIOBCEIHEBHOM JKM3HU M MpPaKTU4ecKoil aesTenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUH
3aHMMAIOT 3JIEMEHTHl COJIEp)KaHHs, KOTOpbIE CIy’KaT OCHOBOM g  (QOpMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3alUHU OMOJIOTHYEeCKOro 00pa3oBaHusl.

CrtpykTypupoBaHHe coAepx aHHs Y4eOHOro MaTepuana B TMporpamMme MO OHOJOTUH
OCYIIECTBIJIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSAX
J)KUBOW MPUPOJBI, O €€ YpPOBHEBOM OpraHu3alid U 3BOJIOLUH. B COOTBETCTBUM C 3TUM B
CTpYKType yueOHoro npeamera «buonorus» BbIeNeHbI CIeAYIOUINE COJlepKaTelbHble TUHUU:
«buonorus xak Hayka. MeTobl HAyYHOTO TO3HaHMs», «KileTka kak Ouomoruyeckas CUCTEMay,
«Opranusm Kak Ouosiornyeckasi cuctemMa», «CucreMa U MHOT0OOpa3sue OPraHUYecKOro MHUpay,
«IBONIOLHUS KUBOU TPUPOIBD, « IKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTH.

Llenp wu3ydenust yue6Horo mpenmera «buonorus» Ha 0a30BOM ypoBHE — OBJaJICHHE
00y4JalIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHATHHOW OpraHM3aIMH JKUBBIX CHUCTEM
Pa3HOTO paHra M MPUOOPETECHUE YMEHUN MCTIOIB30BaTh ATH 3HAHUS JIJISl TPAMOTHBIX JCHCTBUN B
OTHOIICHUH 00BEKTOB )KMBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctrmxenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus»y Ha 06a3o0BOM YpOBHE
o0ecrieunBaeTCsl pelIeHuEeM CIIeTyIoIuX 3a/1au:

OCBOEHHE OOyYarolIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBHIIaX, CIYXallUX OCHOBOW Al (OPMUPOBAHUS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpPA, O METOJAaX HAay4YHOTo II03HaHUS,
CTPOSHUHM, MHOTOOOPa3UH U OCOOCHHOCTSX JKHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3alluH,
BBIJIAIOIUXCS] OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYarOMIMXCSl TMMO3HABATEIbHBIX, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UJeH ¥ MOJIX0/I0B K U3yUEHHUIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OPTaHU3ALUN;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOmel KyJabTyphl, (YHKIMOHAJIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATH SBICHHS OKPYXKAIOIIETO MHUpa >KUBON MPHUPOMBI Ha
OCHOBAHUWU 3HAHWH U OTBITA, TOTYUYECHHBIX MTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHHE Yy OOYYarOMIMXCS YMEHHH WITIOCTPUPOBATh 3HAYCHHE OMOJOTHUYECKUX
3HAHUN B MPAKTHUYECKOW JEATEIHPHOCTH YEJIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

BOCIIUTaHHE YOEXIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM >KUBOM MPHUPOBDI,
HE00X0IMMOCTH OEPEeKHOTO OTHOIICHUS K HeH, COOMIOIEHHS 3THYECKUX HOPM TP MPOBEACHUU
OMOJIOrMYECKUX HCCIIEOBAHUN;

OCO3HAaHHE [EHHOCTH OMONOTHYECKUX 3HAHWM ISl TIOBBIIICHHUS YPOBHSI SKOJOTHYECKOU
KYJBTYPHI, 17151 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHNS;

MPUMEHEHNE MPUOOPETEHHBIX 3HAHUN W YMEHUN B TOBCEIHEBHOM KU3HU ISl OIICHKHU
MOCNEACTBUM CBOEH NIEATENbHOCTH IO OTHOILIEHUIO K OKpYXarollel cpele, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHKE U COOIIOIEHUE Mep MPO(PUITAKTUKY 3a00I€BaHUH.

B cucreme cpemnero oOmiero oOpazoBanus yueOHBIN mpeameT «buonorusy, nydaeMblil
Ha 6a30BOM YpOBHE, SIBIISIETCS 0053aTEIHHBIM YUECOHBIM MPEIMETOM.

st m3ydennst Ouonoruy Ha 6a30BOM YPOBHE CPEIHETO OOIIET0 00pa30BaHUsS OTBOJAHUTCS
68 gacoB: B 10 xmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 vaca (1 yac B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTHMH C OOIIECTBEHHBIMH, TEXHUUYECKHUMH WU JIPYTUMHU
€CTeCTBEHHbIMM HayKaMmH, ¢miocopueil, 3Tukoil, scteTukoi u mpaBoM. Ponp Ouonorum B
(dbopMUpPOBaHNUY COBPEMEHHOM Hay4HOI KapTHHBI Mupa. CucTeMa OMOJOTHYECKUX HayK.

MeTobl TO3HAHUS KUBOW MPUPO/bI (HAOII0IEHHE, SKCIIEPUMEHT, OIMCaHNUe, U3MEPEHNE,
KJ1accuuKalusi, MOJeIUPOBaHNe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTOIbl TO3HAHUS KUBOW IPUPOABI».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktnyeckas pabora Ne 1. «lMcmomnb3oBaHWE pPA3TUYHBIX METOJOB IPU H3YUYECHUHU
OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3AIHSA.

XKusbie cuctembl (OmocHcTEeMbI) Kak MpeaMeT u3ydeHus Ouosoruu. OTIHYHME >KHUBBIX
CUCTEM OT HEOPTaHUYECKOW MTPUPO/IBI.

CpoiicTBa OmocHUCTEM H UX pa3HooOpaswe. YPOBHM OpraHu3aliid OWOCUCTEM:
MOJIEKYJIIPHBIMA,  KIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIA,  IONYJSLUMUOHHO-BHUIOBOM,
HKOCUCTEMHBIH (OMOreoleHOTHYECKUI), ONMOC(EpHBIil.

JeMoHcTpanum:

Tabmuupl u cxembl: «OCHOBHbIE NPU3HAKU KU3HU», «YPOBHU OpraHMU3AlMM >KUBOUN
IIPUPOJIBI».

Ob6opynoBanwue: moens Mosekyisl JJHK.

Tema 3. XuMH4YeCKHI1 COCTAB U CTPOCHHE KJICTKH.

XHAMHMYECKMI  COCTaB  KJIETKA. XHMMHUYECKHE  DJIEMEHTBl:  MAaKpO3JEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIMHM BOABI U MHUHEpalbHBIX BellecTB B KieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 0eIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OenkoB. HezameHnMble
U 3aMEHHUMBIE AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs U YETBEPTHUUHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonorunueckue GpyHKINN OSIKOB.

®depMeHThl — OHMoJormueckue katanuzaropbl. CTpoeHue (epMmMeHTa: aKTUBHBIM ILIEHTD,
cyOoctpatHas  crneuuduuHocts. Kodepmentsl. Butammubel.  Otranuuss  (GepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpOB.

VYraeBobl: MOHOCaxapuIsl (TIII0K03a, pubo3a U Ae30Kkcuprdo3a), qucaxapuabl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmals, TJIMKOTeH, LeJUloo3a). buomorndyeckue QyHKunn
YTJIEBOJIOB.

Jlununer:  Tpurnuuepunsl, Gocdonunuasl, crepounsl. [unpodunsHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckne QpyHkuuu aunuaoB. CpaBHEHUE YITIEBOJOB, OCJIKOB U JIMIIUAOB KaK
HMCTOYHUKOB YHEPIHUH.

Hyxneunossie kucnotsl: JJHK n PHK. HykieoTunsl — MOHOMEpPBI HyKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue m ¢ynxuum PHK. Buger PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kierke. KierodHas Teopus — mpuMep B3aUMOACHCTBUS HIEH H
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KIICTKH.

Knetka kak nenoctHas >xuBasi cucrema. OOmiye Npu3Haky KIETOK: 3aMKHYTasl Hapy KHas
memOpana, monekynbl JIHK kak reneTnueckuii anmapat, cucteMa cuHTe3a Oernka.



Tumbl KJIETOK: JYyKapHOTHUECKass M mpokapuoTuyeckas. (OCOOEHHOCTH CTpPOEHUS
npokapuotTuyeckoil kinetku. Knerounas crenka 6akrepuil. CTpoeHHe dyKapuOTHUECKON KIETKH.
OCHOBHBIE OTJIMYHSI PACTUTENLHOMN, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX (PYHKIIHH.
[Tnasmatuueckass memOpana, e€ cBoiictBa M ¢QyHkiuu. lluromnmazma u e€ OpraHOMIBI
OnnomemOpannbie opranouasl kinetku: DIIC, anmapart ["onbmku, mu3ocomel. [lomyaBTOHOMHBIE
OpraHoufbpl KJIETKH: MHUTOXOHApPHWH, IIacTUibl. lIpomcxoxkneHne MHUTOXOHAPUN M IUIACTHL.
Buner nnactun. HememOpaHHble OpraHouAbl KJIETKU: puOOCOMBI, KIIETOYHBINA HEHTP, LIEHTPUOJIH,
PECHUUKH, KTyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

Snpo — perynsTopHblii eHTp KieTku. CTpoeHue siapa: sepHast 000si04Ka, KapHoIia3ma,
XPOMAaTHH, SAPBIIKO. XpPOMOCOMBI.

TpaHcnopT BENIECTB B KIIETKE.

JeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXKUBOW MIPHUPOIEY,
«Pacnipenenenne XuMUYECKUX IEMEHTOB B )KUBOU IIPUPOJIEY.

Tabmumpr u cxemsl: «llepuoamdeckass TaOaUIAa XUMHUYECKHUX DJEMEHTOB», «CTpoeHHe
MOJIEKYJIbI BOBI, «bruocunTes 6enka», «CTpoeHre MoeKyibl Oenka», «CTpoeHne GpepMeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekyiasl AT®», «CTpoeHne 3yKapuoTUYECKOM
KIeTKkn», «CTpoeHue XUBOTHOM KIETKW», «CTpOEHHE pacTUTENbHOM KieTkn», «CTpoeHue
IIPOKAaPUOTUYECKON KIIETKN», «CTpOECHHE s1/1pa KIIETKW», « Y TIEBOABDY, «JIunmuasn.

OG6opyoBaHHE: CBETOBOM MMKPOCKOI, O0OpYyJIOBaHME Ul HPOBEAEHHsA HAOIIOACHHH,
M3MEPEHHH, SKCIEPUMEHTOB, MUKPOIIpEenapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTH4YecKue padoThi:

JlaGopatopHast pabota Ne 1. «M3ydeHue KaTalUTHYECKOH aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)».

JlaGopatopHass pabora Ne 2. «V3ydyeHHe CTPOEHHUS KJIETOK pPACTEHHUH, >KUBOTHBIX U
OakTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMKUCAHUE.

Tema 4. /KusHeneATeJbHOCTD KICTKH.

OOmeHn BemiecTB, WIM MeTaboau3M. AccuMmianus (IUIacTUYeCKUil oOMeH) W
JUCCUMUIIALIUS (SHEpreTUYecKrii 00MeH) — JIB€ CTOPOHBI €IMHOT0 Mpoliecca Metabonu3ma. Ponb
3aKOHOB COXPAaHEHUs BELIECTB U SHEPTUH B MIOHUMaHUHN MEeTa0OoIu3Ma.

Tunbl oOMeHa BellecTB: aBTOTPOGHBINH U rerepoTpodHbil. Poiab GepmMeHTOB B 0OMeHe
BELIECTB U MPEBPALLECHIUH SHEPTUU B KIIETKE.

®otocunre3. CBetoBas M TeMHOBasg a3bl (QorocuHTe3a. Peakuuu QoTocuHTE3A.
D¢ dexTuBHOCTH (OTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A JIJIs ’KU3HU Ha 3emJe. BiausHue ycinoBuid
cpelbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KyJIBTYPHBIX PACTCHHM.

XeMmocuHTe3. XEMOCHHTE3UPYIOIHUE OaKkTepuu. 3HAYCHUE XEMOCHHTEe3a IS JKU3HU Ha
3emie.

DHepreTuyecknidi OOMEH B  KJeTKe. PacmieruieHne  BEIIeCTB,  BBIACICHHE |
aKKyMYJIMPOBaHHUE SHEPTUH B KJIETKE. DTarbl 3HepreTuyeckoro oomena. I'mukonus. bpoxxenue u
ero Buapl. KucnoponHoe OKHCI€HHME, WIH KIETOYHOE  JbIxaHue. OKHCIHTEIbHOE
dochopunupoBanne. IHPEKTUBHOCTD IHEPTETHUESCKOTO 0OMEHa.

Peakimun marpuyHoro cuHTe3a. [enermueckas wuHpopmarus u JHK. Peammzamms
reHeTnyeckol nHopmanuu B kietke. ['eHeTHYeckuit Koa U ero cBoiicTBa. TpaHCKpUINIIUAS —
matpuuHblii cunTe3 PHK. Tpancnsuus — 6uocuntes G6enka. Dranbl Tpancasuuud. Koauposanue
aMMHOKHCIIOT. Poib pubocom B OnocuHTe3e Oelka.

Hexnerounsle ¢opmbl xku3Hu — BuUpychl. Mcrtopusi otkpeitus Bupyco (. W.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U )KM3HEHHOTO 1IMKJIa BUpYcoB. bakrepuodaru. boneznu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc uMMyHOAepUIMNTA YeT0oBEeKa
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(BUY) - Bo3Oyaurtens CIIMJla. OOpaTHas TpaHCKpHUIILMS, peBepTaza M HMHTErpasa.
[IpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a001€BaHUM.

JeMoHcTpanum:

[Toptpetsr: H. K. Konbnos, 1. . UBanoBckuit, K. A. Tumupszes.

Tabmumet  u cxembl: «Tumel  muTaHws», «MeTtabomusm»,  «MUTOXOHIPH,
«QHepreTuueckuii ooMeny», «Ximopormiact», «Dotocunredyn, «Ctpoenne JIHK», «Ctpoenune u
dbyHKIIMOHUpOBaHUe TeHa», «CuHTe3 Oenka», «leHeTwueckwii kom», «Bupycem,
«bakrepuodarn», «Ctpoenume u xu3HeHHbIW 1wmkia Bupyca CIIWa, Oaxrepuodaray,
«Penmukanms JTHK».

Ob6opynoBanue: moaenu-anmuinkanun «Yaoenue JIHK u tpanckpunmms», «buocunres
oenka», «CTpoeHue KIETKu», MoJieib cTpykTypsl JTHK.

Tema S. PasMHOXkeHHe U MHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii UK, WIM KU3HEHHBIA IMKN KiIeTku. MHTepdaza u mwuros3. [lpormeccsl,
nporekaromue B uHTepdasze. Permkanus — peakuus matpuyHoro cunresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0op — KapuoTHN. JIWMIOWIHBIA W TarIOWJHBIA XPOMOCOMHBIE
Habopbl. Xpomatusl. L{uronornueckue OCHOBBI Pa3MHOKEHHS M MHAUBUAYAIbHOTO Pa3BUTUSA
OpraHU3MOB.

Henenne knetkn — muro3. Craguum mutosa. [lpoiecchl, mpoucxoisiie Ha pa3HbIX
CTaJusIX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[IporpamMmmupyemas ruesb KIETKH — aromnTo3.

@®opMbl  pa3MHOXEHMS OpPraHM3MOB: Oecrojioe W TojJ0Boe. Buasl Oecmonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAHHME OJHO- M MHOTIOKJIETOYHBIX, CIIOPOOOpa3oBaHue,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBaHUE OPraHW3MOB, €ro 3HAYCHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOMXKEHHE, €r0 OTIMYUS OT OECIOI0ro.

Meiio3. Craguu meitoza. Ilpoueccsl, nmpoucxonsume Ha ctagusax meinos3a. [loBenenue
XxpomocoM B Meiio3e. KpoccrnHrosep. buonorndueckuii cMbICH U 3HaYEHHE MEH03a.

["amerorenes — mpoiecc 00pa3oBaHus MOJOBBIX KJIETOK Y KMBOTHBIX. [10JI0BBIE JKeme3bl:
CEMEHHHUKHU U simuHuKH. OOpa3oBaHWE M Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CrepMaTo30ui,
SUICKIIETKAa) — CrepMaToreHe3 W oBoreHe3. (COOCHHOCTH CTPOCHUS SMICKICTOK U
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). OMOpHOHANBbHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanbkl SMOPHOHAIBHOTO PAa3BUTHS y TIO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHUE, TaCTPYJISIIHS,
opra"oreses. [loctamOproHanbHoe pa3BuTHe. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUA: MPIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u paszBurue pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTAIANU
pa3BUTHSA.

JeMoHcTpanum:

Tabmuipt u cxembl: «DOpMBbI pa3MHOKEHUS OPTaHU3MOBY, «JIBOWHOE OTUIOOTBOPEHUE Y
LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOXKEHUE pacTeHUi», «Jlenenune KiIeTKu
Oaktepuity, «CTpoeHHE MOJIOBBIX KJIETOK», «CTpoeHHne XpoMocoMbl», «KIeTOuHbI LUK,
«Pemmmukanusa JJHK», «Murosy», «Meiio3», «Ilpsmoe u Henpsamoe pa3Butue», «l'amerorenes y
MJIEKOTIUTAIOIIUX U YeNoBeKay, « OCHOBHbIE CTaJUN OHTOTEHE3a).

ObopynoBaHue: MHKPOCKON, MHUKporpenapaTsl «CrepMaTo30uIbl MIECKOMUTAIOIIETOY,
«Sinekierka MileKonurampmero», «KapuokmHe3 B KIETKax KOpelIKa JIyKa», MAarHWTHas
MoieTb-anruKanus «/enenne knetkn», Mmoaens JJHK, Mogens meTadazHoit XxpoMOCOMBI.

JlaGopaTopHble U NpaKTH4YecKue padoThi:

Jlaboparopnas pabota Ne 3. «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpENapaTax».

Jlaboparopnas pabota Ne 4. «/3ydeHue CTpOSHHS TOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».



Tema 6. HacsieacTBeHHOCTh M H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Kcropuss pa3BuTHUd TeHETHKUA. Poiap 1UTOIOTMH |
HMOPHUOJIOTUN B CTAHOBJICHUU T€HETHKHU. BKIag pOCCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
TeHETUKA. MeTonbl TEeHETHKH (THOPHIOIOTHYECKUM, ITMTOTCHETHYECKH, MOJEKYISIPHO-
reHeTu4eckuii). OCHOBHbBIE T€HETHYECKHE MOHATH. ['eHeThnueckas CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaxX CKpEeIIMBaHMII.

3aKOHOMEPHOCTHM  HAcJe[OBaHUS  NPU3HAKOB, YycCTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe cKpelmmuBanue. 3akKoH eIMHO00pa3usi TMOPHUIOB TIEpBOro mokojaeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeluieHusl npu3HakoB. [mnoresa uucrorel ramer. IlomHoe u
HETIOJHOE JJOMUHHUPOBAHHUE.

JurubpugHoe CKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJTENOBAaHUS  TPU3HAKOB.
[{uroreHeTHYeCKUE OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUA. AHAIM3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS TSI ONIPEIEICHHS TeHOTUTIA OCOOU.

CueruieHHoe HacnenoBaHue mnpusHakoB. PabGora T. Moprana 1o cLEMJICHHOMY
HACJICIOBAHUIO I'eHOB. HapylieHue cuerieHus TEHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHSI HACIEICTBEHHOCTH. [ eHeTuuecKkue KapThl.

['enetnka nona. XpoMOCOMHOE OIpeAesieHHE MoJjia. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHble M rereporameTHble OpraHu3mbl. HacnenoBaHwe TpPU3HAKOB, CUEIJIEHHBIX C
MOJIOM.

N3menunBoCTh. Bubl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAs. Poib cpebl
B HEHACJICJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIUPUKANMOHHOW W3MEHUYHBOCTH.
BaprannonHbIi psg v BapuanvoHHas Kpuas. Hopma peaknum npusnaka. KonudyecTBeHHbIE U
KaueCTBEHHbBIC IPU3HAKU M UX HOpMa peakunu. CBoHCTBa MOAM(PUKAIIMOHHON N3MEHYHBOCTH.

HacnencrBennasi, Wiy reHOTHIMYECKAs, N3MEHYNBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u TONOBOM mporecc — OCHOBA KOMOWHATUBHOW HM3MEHYHMBOCTH. MyTallmOHHAS
M3MEHYMBOCTh. Kiaccudukainus wmyTtanuii: Te€HHBIE, XpPOMOCOMHBIE, TeHOMHBIC. YacToTa U
MPUYUHBI MyTaluil. MyTareHHbsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOMN
m3meHunBoctr H. 1. BaBuiona.

BresnepHast HaClIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka wyenoBeka. Kapuwotun uenoBeka. OCHOBHBbIE METOJbI T€HETHKH YEJIOBEKA:
TCHEAJOTUYECKUI, ONU3HEIOBBIA, [MTOTCHETUYECKUH, OHOXMMHUYECKUN, MOJICKYJISPHO-
reHeTndeckuid. COBpPEMEHHOE ONpPEACICHUE TEeHOTHUMA: IOJHOTC€HOMHOE CEKBEHUPOBAHHUE,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ mnomombto [I[P-ananm3a. HacnenctBenHble 3aboneBaHUs
YeJOBeKa: TEHHbIe Ooe3Hd, OO0JIE3HW C  HACIEACTBEHHOM  MPEAPaCIOIOKEHHOCTHIO,
XpoMocoMHbIe Oonie3nn. ComaTuueckue M TeHepaTuBHble MyTaruu. CTBOJIOBBIE KIIETKH.
[TpunHtIUTIEI 310pOBOTO O00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTAKN U JICUCHHS] TCHETHUYECKUX
Oone3Heil. MeauKo-TeHEeTUYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHWE MEIUIMHCKON TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUU TEHETHIECKUX 3a00JIeBaHMI YeIOBEKaA.

JeMoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabmuip 1 cxembl: «KMOHOTHOPUAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETHYEeCKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«Jlurubpunnoe ckpemmBanue», «lluTonmorundeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUSY,
«Menosz», «B3zanmoneicTBre ajuieNIbHbIX T€HOBY», «l €HETHYECKUE KapThl PaCTEHUM, KUBOTHBIX
1 4YesnoBekay, «l'eHeTuka mojia», «3aKOHOMEPHOCTH HACIEIOBaHMS, CIEIJICHHOTO C IOJOMY,
«KapuoTumbl dYenoBeka U JKUBOTHBIX», «BuIbl M3MEHUMBOCTH», «MoauduKalmoHHAS
U3MEHYHBOCTHY, «HacnenoBanue pesyc-hakrtopay, «['eHeTHKa Tpymnm KpoBu», «MyTarmoHHas
H3MEHYHUBOCTDY.

ObopynoBanne: Mojaenu-anmmkamuu «MoHoruOpuaHOe CcKpenmBanue», «HemomHoe
JOMHUHHUpOBaHUE», «Jurubpumnoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U



MuKponpenapat «Jpo3oduna» (Hopma, myTanuu (GOopMbl KPBIJILEB U OKPACKH Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHbIe U NpaKTHYeCKHe padoThI:

JlaGopaTtopnast pabora Ne 5. «M3y4ueHue pe3yabTaToB MOHOTHUOPHIHOTO U JTUTHOPHUTHOTO
CKpEILMBaHMA y Jp030(HIIbl Ha TOTOBBIX MUKPOIpENapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3yuenne MoaupuKaMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BapHalIOHHOTO psifia U BapUallMOHHON KpUBOIY.

Jlabopatopnast pabora Ne 7. «Awamm3 wMyrtanmid y JApo30dUIBI HAa TOTOBBIX
MHUKpOIIpenaparax».

[TpaxTrueckas padota Ne 2. «CocTaBlieHHE U aHATU3 POJIOCTIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranu3MoB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknuus Kak HayKa M mpolecc. 3apoKIeHUE CeNeKIMU U ToMecTukanus. Yuenue H. U.
BaBuioBa o IEeHTpax MNPOUCXOXKICHUS M MHOTrooOpasus KyJbTYpHBIX pacTeHuil. LIeHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMH. MaccoBbIi U MHIUBUIYabHBIH OTOOPHI B CEJIEKIIMU
pacTeHuil U kUBOTHBIX. OlleHKa 3KcTephepa. bIM3KOpOoACTBEHHOE CKpEIMBaHNE — HHOPUIUHT.
Yucrtas gnuaug. CkpemuBaHMe 4YHCTHIX JinHUM. ['erepo3uc, wnm ruOpugHas cuia.
HeponcrtBennoe ckpemuBanue — aytopuausr. OtnanéHHas ruOpuauzanuss M e€ yCHexu.
HckyccTBEHHBII MyTareHe3 M IOJIY4YEHHE IMOJMILIONIOB. J[OCTHIKEHHS CEJIEKLUU DPACTEHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorus Kak oOTpacip NpPOU3BOACTBA. I['€HHas WHXKEHepus. OTambl CO3/aHUs
pexombunanTHo JIHK u Tpancrenneix opranuszmoB. Knerounas umxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHU. KioHupoBaHMe BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHE M 3Tudeckue mnpobiremsl.. MO —
TeHEeTHYECKU MOAU(DUIIMPOBAHHBIE OPTraHU3MBI.

JeMmoHcTpanmu:

IToprpersr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabnmunpl u cxembl: Kapta «LleHTpbl NPOUCXOXKIEHHUS U MHOT000pa3usi KyJIbTYPHBIX
pacteHui», «Ilopoasl TOMalIHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuauzanus», «Paborer akamemuka M. @. WBanoBa», «llomumnonnus», «OOBEKTHI
ouorexHonoruny, «Kierounsle KyJIbTypbl U KIOHUpOBaHHE», «KOHCTpyupoBaHHE U IMEPEHOC
T€HOB, XpPOMOCOM).

OOopynoBaHue: MyJISDKH TUIOJIOB M KOPHEIUIONOB AMKHX (DOPM U KYJIBTYPHBIX COpPTOB
pactenui, repoapuii « CellbCKOX03SIMCTBEHHBIE PACTSHUS.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

Okckypeusi « OCHOBHBIE METO/BI U JIOCTHXKEHUSI CEJeKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJTIOIIMOHHAS OHOJIOTHA.

[IpeanochIki BO3HUKHOBEHHUS! 3BOJIIOLIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOpUsl U €€
MecTO B Onosoruu. BivsHue 3BOMIOLMOHHON TEOPUH Ha pa3BUTUE OUOJIOTUU U IPYTUX HayK.

CBugerenscTBa 53BOJIONUH. llajleOHTOJIOrMYECKHE: ITOCIIEA0BATEILHOCTE ITOSIBJIICHHS
BHJIOB B TAJICOHTOJIOTUYECKOMN JICTOMUCH, TIepexoqHbie Gpopmbl. buoreorpadudeckue: cxoacTBo
U paznuane GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOACTBA W Pa3nyusi SMOPHOHOB PAa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AQHAJIOTHYHbIC, PYJMMEHTApHbIE OPTaHBbI,
aTaBU3MBEI. MOJ'IGKy.]'ISIpHO-6I/IOXI/IMI/I‘ICCKI/ICI CXOACTBO MEXAHMU3MOB HACICIACTBCHHOCTU U
OCHOBHBIX METaOOIMYECKUX MMyTEeH Y BCEX OpPraHNU3MOB.



OpomonionHass Teopuss Y. Jlapsuna. Ilpennocwiiku BO3HHMKHOBEHHUS JapBHHHM3MA.
JBrkyume Ccuibl SBOMIOIMM  BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas H3MEHUYMBOCTh, Oopnh0a 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBotonuu (CTD) u e€ 0OCHOBHBIE MOI0KEHUSI.

Muxkposomtonus. [Tonynsius Kak eTuHUIA BUIAa U BOJIOLUH.

JBwxymue cuiibl ((hakTophl) BOJIOLUUN BUAOB B NpHUpoje. MyTallMOHHBIN mporecc U
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomynsiiroHHble BOMHBI U Apedd reHoB. M3omsauus u
MUTpaLys.

EctectBenHblii orOOp — HampaBisiomuid (aktop s3Boironuu. DopMbl €CTECTBEHHOTO
otbopa.

[Iprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yJbTaT 3Botonuy. [IpuMeps! npucnocodiennit
y Opranu3mMoB. ApoMop(}03bl U UIN0ATATITAINH.

Bun u Bumoo6pasoBanue. Kputepuum Buma. OcHOBHblE (QOpMBI BHI000pa30BaHUS:
reorpaguueckoe, 3K0JI0ru4ecKoe.

MaxkposBomonus. PopMbl 3BONIONKK: (puUiIeTHYECKas, JUBEPreHTHasl, KOHBEPIeHTHas,
napaensHas. HeoOpatumMocTh 3BOIOLNY.

[IpoucxoxaeHne  OT  HECMENUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crienuanu3anus. AanTuBHas padalus.
JdemoHcTpanuu:

IToprpersr: K. Jlunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mroiutep, A. H. CeBeprios.

Tabmuuel u cxembl: «Pa3Butme opranuueckoro mupa Ha 3emie», «3apOoJbILIH
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBennbiit  0TOOp», «MHOroobpaszue copToB pacteHuil», «MHoroo0pasue mnopos
KUBOTHBIX», «ITonmynsaunny, «MyTannoHHas U3MEHYUBOCTBY, «Apomopdo3bD»,
«Mnnoanantanuny, «OO0mas aereHepanus», «JIBmxymme cuisl sBosouun», «Kapra-cxema
Mmapuipyta nytemectBus Y. lapeuna», «boprba 3a cymectBoBaHue», «lIpucrnocobieHHOCTD
OopranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMHU THIIAMU OKPAacKu, HaOOp IJI0JI0B U
ceMstH, KoJutekuus «IIpumepsl 3aUTHBIX TPUCTIOCOOIEHUH Y ) KUBOTHBIX», MoJielb « OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoieNb «CTpOeHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, KoieKius «@DOpMbl COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHUi», MoJenb ammimkanus «llepekpéct xpoMocom», BIaKHbIE IpPenapaThbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATymIKn», MUKponpenapaT «Jlposoduna» (HopMma,
MyTaluu (GOpMbI KPbUIbEB U OKPACKH TENIA).

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnass pabora Ne 2. «OmucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma MU eé
OTHOCHUTEIIBHOTO XapaKTeEPay.

Tema 2. Bo3HuUKHOBeHHe H pa3BUTHE )KH3HU HA 3emJie.

[loHayuHble NpeAcCTaBiIeHUS O 3apOXKIACHUU KW3HU. HaydHble rHIIOTe3bl BO3SHUKHOBEHMS
KU3HU Ha 3emiie: aOMOreHe3 M MaHCHepMus. XUMHUYEecKas 3BOJIOLUSA. AOHOTeHHBIH CHHTE3
OpPraHMYEeCKHX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMUYeCKOH aBoironu. HavanbHble 3Tansl Ouosoruueckoi spomonuu. I'nnoreza PHK-mupa.
®dopmupoBaHue MEMOpPaHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKJIETKH. [lepBble KIeTKH U uX
sBoroLMsA. POPMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pasutne xu3Hm Ha 3emse 1mo dpam u nepuonaM. Karapxeil. ApxeWckas H
npoTtepo3oiickass 3pel. Ilameozoiickas 3pa u e€ mNepuoabl: KEMOPHICKHHA, OpIOBUKCKUH,
CUJIypUHCKHUH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30lickas 5pa U €€ Mepruoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepHo/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa M TIeoJIOTMYEeCKUX IpoueccoB. OCHOBHBIE ITambl 3BOJIOLUU
pPacTUTEIBLHOTO W KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl M XKUBOTHbIX. llosBieHue,
pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPIraHU3MOB.

Cucrema OpraHMYeCKOro MUpa Kak OoTpa)keHHe 3BOIOIMH. OCHOBHBIE CHCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

OBojronusl 4enoBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mnpelacTaBieHMd O
IIPOMCXOXKICHNN YesloBeKa. MeToibl M3yueHus: anTponoreHesa. CxoicTBa U pa3anydus yeloBeKa
Y )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHUE YeJIOBEKa.

JBwxymue cwisl (pakTopbl) aHTpornoreHesa. HaciencTBeHHas M3MEHYMBOCTh U
ecTecTBeHHbII 0TOOp. OO0IIeCTBEeHHBIN 00pa3 KU3HH, U3TOTOBJIEHUE OPYAUM TpyAa, MBIIIUICHHUE,
peub.

OcCHOBHBIE CTaIUM W BETBU 3BOJIOLUHU YEJIOBEKA: aBCTPAIONMHUTEKH, YeIoBEeK yMeblH,
Yenosek npsMoxondmui, YenoBek Heanaepranbckuii, YemoBek pasymHbil. Haxoaxu
HCKOIaeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JACTh paclpoCTpaHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAUSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIAE PaChl: €BpOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpaJiouJiHast  (PKBaTopuaibHas), MOHTOJIOMAHAs  (a3uMaTcKo-aMepHuKaHckas).  UepTbl
MPUCTIOCOOTICHHOCTH TPEJCTaBUTENIeH YelOBEYECKMX pac K YCJIOBUSM CYyIIECTBOBaHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpanuu:

IToptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. lapsus.

Tabmuipr 1 cxembl: «Bo3uukHoBeHne CoMHEYHOU cHUCTEeMbI», «Pa3BuTne opraHmueckoro
mupa», «PacturenpHas kieTka», «XKuBoTHass knetka», «lIpokapumornueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpraHH4ecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHUX 4epPT CTPOCHUS
YeJIOBeKa U 4eloBeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTHYECKUX HAXOJOK
MPEJKOB COBPEMEHHOI'O0 4YelnoBeKay», «JlpeBHeimme moan», «lpeBaue moan», «llepBbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckne pacol».

O6opynoBanne: wMymsoku — «lIpoucxoknenne demoBeka» (OFOCTBI  aBCTpaJIONUTEKA,
NUTEKAHTPONAa, HeaHJepTalblla, KpOMaHbOHIIA), CICTIKM WJIN M300pakeHUs] KaMEHHBIX OpyIuil
MEepBOOBITHOTO 4YeNIOBEeKa (KaMHHU-YOIIIEPHI, pyOusa, ckpebia), reoXxpoHojJornueckas Tabiuna,
KoJuteKInsa «DopMbl COXPAaHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PACTECHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTuyeckas padora Ne 1. «V3yyeHHne HCKOMIAeMbIX OCTAaTKOB PACTEHUN M KHBOTHBIX B
KOJUIEKIIASAX).

OKCKypeusi « OBOJIOLUS OPraHUYECKOro MUpa Ha 3emiiey» (B €CTeCTBEHHO-HAYUHBIH WM
KpaeBeIUeCKH My3€il).

Tema 3. Opranu3msl 1 OKpy:Kaluas cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pa3fenbl JKOJOTUHU. MeTonbl HSKOJIOIMYECKUX
UCCIJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMsI ~ OpPraHU3MOB:  BOJHAas,  HA3eMHO-BO3JYyIlHAas,  IOYBEHHaf,
BHYTpUOpPraHU3MEHHasl.

Oxonorudeckue (akropel. Kiaccudukanmsi skonorudeckux (PaxTopoB: aOMOTHUUYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J[efiCTBHE HKOIOTHYECKUX (DAKTOPOB Ha OPTaHU3MBI.

AlGuotnyeckue  (QaxkTophpl:  CBET, TeMIleparypa, BIaKHOCTb. DOTONEPUOIU3M.
[TpucnocoOeHnst OpraHu3MoB K JeCcTBUIO aONOTHYECKHX (PakTOpOB. bronornyeckre puTMsl.

buotnueckue  Qaxtopel. Bumpl OMOTHMYECKMX ~ B3aMMOJCHCTBHI:  KOHKYpEHLHuS,
XHUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHpPAHCTBO, HaxJeOHWYECTBO). AMeEHCaIU3M, HelTpanusM. 3HaueHHe OUOTHYECKUX
B3aUMOJICHCTBUH JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU MNOomyssiuu. OCHOBHBIE MOKa3aTeld MOMYJISLIUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJIAa€MOCTb, CMEPTHOCTb, MNPUPOCT, Murpauus. [uHamuka
YUCJIEHHOCTH MOMYJISILUY U €€ peryJsaiusl.
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JleMoHcTpanum:

[Toptpetsr: A. 'ym6omnpar, K. @. Pynbe, O. ['ekkenb.

Tabnuuel u cxemsl: kapra «[Ipupoansie 30Hb 3eMuny», «Cpeasl OOMTaHUS OPraHU3MOBY,
«Dotonepuoansmy, «llomymsiium», «3aKOHOMEPHOCTH pPOCTAa YMCICHHOCTH MOIYJISILUU
uHy30pun-Tyenbkn», «llumensie nenm».

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

JlaGopatopnas padora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
0o0UTaHUN.

JlaGopatopHas pabota Ne 4. « BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa».

[TpaxTrueckas padota Ne 2. «[Toacd€T MIOTHOCTH MOMYJISIMN Pa3HBIX BUIOB PACTCHHIN.

Tema 4. CoobmecTBa 1 IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBO  opranm3mMoB  —  OumoreHo3.  CTpykTypbl  OWOIIEHO3a:  BHJIOBas,
IpOCTpaHCTBEHHas1, Tpoduueckas (muiesas). Buasi-nomunanTsl. CBs3u B OHOLIEHO3€.

Okomnorudeckue cucrembl (3kocuctemsl). [lonste 06 skocucreMe UM OUOTEOlIEHO3E.
QDyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTBHl, KOHCYMEHTBI, pEIYyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrHMHM B 3KocucTteMe. Tpoduueckue (MUIIEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd SKOCHCTEMBI: OHoMacca,
NPOAYKIMS. OKOJOTHYECKHE MUPaMHAbL: TMPOAYKLUUH, YUCIEHHOCTH, Ouomaccel. CBoicTBa
HKOCUCTEM: YCTOMYUBOCTb, CAMOPETYJIALHNS, pa3BuTue. CyKIeccHs.

[IpupoaHble 3KOCHUCTEMBI. ODKOCHCTEMBI 03€p M pPEK. ODKOCUCTEMA XBOWHOIO WM
LIMPOKOJIMCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE KOCUCTEMBbI. ATpPO3KOCUCTEMBI. YpOOIKocucTeMbl. buonorndeckoe u
XO03IHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢dakTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTUYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiibl, cocTaB U CTpyKTypa Ouochepbl.
Kusoe BemectBO U ero QyHKuuH. OcoOeHHOCTH OHOChephl Kak TII00aTbHONH 3KOCHUCTEMBI.
JlnnamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OHWOT€OXMMHMYECKHE LHMKIBI 3JIEMEHTOB (YIJIepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTPONOreHHbIe U3MEHEeHUs B Onocdepe. I nodaabHbIe
HKOJIOTUYECKHE TTPOOIIEMBI.

Cocy1ecTBoBaHME TPUPOABI U YenoBeyecTBa. CoxpaHeHue 6MOpa3HOOOpa3nsl Kak OCHOBA
ycToiunBocTu 6uochepsl. OCHOBA pallMOHANIBHOTO YNpaBICHUs MPUPOAHBIMU pecypcaMu U HX
ucnonb3oBaHue. JlocTHKeHUs OMOIOTUN M OXpaHa IPUPOIBI.

JdemoHcTpanuu:

IToprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunp! u cxemsl: «llumessie nenm», «buoleHO3: cocTaB U CTpyKTypa», «[Ipuponnsie
coobmiectBa», «llemn mnuraHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemosex»,
«IJKOocHucTeMa UHIMPOKOJIUCTBEHHOIO Jecay, «JKOCHCTEMa XBOMHOro Jieca», «buonenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUS HAa TMPUPOLY»,
«BaxxHelnme MCTOYHMKM 3arps3HEHHs BO3AyXa M TPYHTOBBIX BOI», «llouBa — BakHeWmas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4B», «[lapHUKOBBIN Y3PPeKT», «PaKTOpbI
PaIMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mas cTpykrypa ouochepsn», «Pacmpoctpanenue
XKHU3HU B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B O6uochepey,
«KpyroBopoT a3ora B mpupojie».

Ob6opynoBanue: MO/IETb-ANIIIINKALUS «Tunnynsie OMOIICHO3BI», rep6apmii
«PacturenbHble  cooOmiectBay»,  Koyekuuu — «buonenos», «Bpemutenun — BakHEMIIUX
CEJIbCKOXO3SMUCTBEHHBIX  KYJIBTYp», TepOapuul M KOJUIGKIMH pAcTeHUH M KUBOTHBIX,
MIPUHAJIeKAIUE K pa3HBIM dKOJOTHYECKUM TpynnaM oaHoro Buaa, Kpacnas kaura Poccniickoit
deneparyn, U300paKEHUS OXPAHIEMBIX BUJIOB PACTEHUH U )KUBOTHBIX.
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IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS INPOI'PAMMBI IO BUOJIOI'MHU
HA BA30BOM YPOBHE CPE/JHEI'O OBIIET'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBiIMBaIOTCA TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
00y4JarmuMHUCs IPOrpaMM CpeHero oomiero o0pa3zoBaHus: JUYHOCTHBIM, METAPEAMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IUYHOCTHBIX pe3yJbTaTOB OCBOCHHS Npenmera «buonorus» BblIeIECHbI
CIEIyIOIIME  COCTABIAIONIME: OCO3HAaHHWE OOy4YaloIMMHUCS  POCCUICKOM  rpaskIaHCKOM
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEACIICHHUIO,
HaJM4he MOTHBAllMM K OOYyYCHHIO OWOJIOTHH, IIeJICHANPABIEHHOE pa3BUTHE BHYTPEHHUX
yOEXKICHHI JIMYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAHMIIMHA Pa3BUTHS
OMOJOTUYECKOTO 3HAHHS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JESATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, TNPUCYLUIUMU  CUCTEME
OMOIOTHYECKOTO O00pa30BaHMsI, HAJIMYHME JKOJOTHYECKOTO TMPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIC IIJIAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHHS TpeaMeTa «bHoNoTHs» IOCTUTAlOTCS B €IMHCTBE
y4eOHOM W BOCTIUTATENBHON NIEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHHCKUMU
COITMOKYJIbTYPHBIMH, UCTOPUICCKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHATHIMUA B
oOmiecTBe MpaBUIaMH U HOPMaMHU TOBENCHUS U CIIOCOOCTBYIOT TpoIleccaM CaMOIMO3HaHWUS,
CaMOBOCIIUTAHUSI M CaMOPA3BUTHUS, PAa3BUTHS BHYTPEHHEW MO3WIIUU JIMYHOCTH, MATPHOTHU3MA,
YBaXKEHHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa W CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
YBaXEHHUS, OEpeXHOTr0  OTHONIGHHWS K  KyJbTYpHOMY  HACJICIUIO W TPATUIUSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickon denepannu, NpUpoAe U OKPYKarolIen cpee.

JlngHOCTHBIE PEe3yNbTaThl OCBOCHHS Y4eOHOTO mpeamera « buosorusy MTOJKHBI OTpaXaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOMINXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAIlMi, TIO3UTUBHBIX BHYTPEHHUX
yOXKICHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSM POCCHICKOTO  OOIIeCcTBa,
pacHIMpeHre KU3HEHHOTO OMBITa U OMBITA JCSITCIBHOCTH B MPOIECCE pPean3aIllid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIBHOM I€ATETbHOCTH, B TOM YUCJIE B YAaCTHU:

1) rpaxIaHCKOr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOW TMO3UIUU  OOYYaromerocss Kak aKkTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO 00IIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH MIPU CO3/aHUN YYEOHBIX MPOEKTOB,
peIIeHNH YUYeOHBIX U TT03HABATENLHBIX 3a/1a4, BHITTOJIHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YyMEHHE yYUTHIBAaTh B CBOMX JECUCTBUSAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU yOCKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJTHEHUS YUYCOHBIX,
MO3HABATENIbHBIX W UCCIENOBATENbCKUX 3aJ1ad, YBAXXUTEIBHOTO OTHOIICHHS K MHEHMIO
OTITIOHEHTOB MPHU 00CYX ACHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTbH K TYMaHUTapHOW U BOJIOHTEPCKOM JESATEIBHOCTH;

2) NIaTPHUOTHYECKOI0 BOCIIMTAHMSA:
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c(hOpMUPOBAHHOCTH POCCUICKON TPaXKTAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKECHHUS K
CBOEMY HAapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iepes PonnmHOMN, ropmoctu 3a CBOM Kpail, CBOXO
PoauHy, cBO# SI3BIK U KyJBTYpY, MIPOIILIOE M HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

[ICHHOCTHOEC OTHONICHHE K TPHUPOJHOMY HACICAWIO W TAMSITHHKAM IPUPOJIHI,
JTOCTXEeHHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYIIE;

CITOCOOHOCTh OIICHWBATh BKJIAQJ POCCHHCKUX YUYEHBIX B CTAHOBIICHHE W pPa3BUTHE
OuoorNy, MOHNMAHUS 3HAUYEHUSI OMOJIOTHH B MMO3HAHWUU 3aKOHOB MPUPOJIBI, B )KH3HU YEJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uzeiHas yoe:KIEHHOCTh, TOTOBHOCTh K CITYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYyIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJMTENSAM, CO3AaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSATHS IICHHOCTCH CEMEWHOH >KM3HU B COOTBETCTBUHU C TPAIUIUSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIIOYAs 3CTETUKY OBbITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CTIOPTA, TPYAQ, OOIMECTBEHHBIX OTHOIIIEHUH;

MOHMMAaHNE YMOILIMOHAILHOTO BO3ICHCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHHSA, (OpMHUpPOBAHUSL  KYJbTYPbl 3/I0POBbA H
IMOLMOHAIBLHOIO 0JIArONOJIy4usi:

MOHUMaHWE W pealin3aiius 3I0pOBOro U 0e30MacHOro 00pasa KU3HU (370pOBOE MUTAHUE,
cOOIOZICHHE TUTUEHUYECKHUX TMPAaBWI M HOPM, COQIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
perynsipHasi (u3MYECKas aKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETCHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U MICUXHUECKOMY 3JI0POBBIO;

MOHUMAHWE [IEHHOCTH TIpaBWJ WHAWBUIYATBHOTO M KOJJIEKTUBHOTO 0€30mMacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOMIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCICACTBHM M HENPHUATHS BPEIHBIX MPHBBIYCK (YITOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPYy10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IICHHOCTH MacTePCTBA, TPYIOTIO0HE;

TOTOBHOCTH K aKTUBHOM JICSITEIIBHOCTH TEXHOJIOTUUECKON U COIMATHbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMONHITH — TaKYHO
JIeATeTLHOCTH;

UHTEpeC K pa3nuyHbIM chepam mpodeccHOHANBLHOW AeATeIhHOCTH, YMEHHUE COBEpPIIATh
OCO3HAHHBIN BRIOOp Oyaymieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHHIO HA MPOTSHKEHUU BCEH
KHU3HU;

7) 3K0JIOTMYECKOr0 BOCTIMTAHUS:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOUHMKY KH3HU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIINICHUE YPOBHS JKOJOTHYECKOW KYJIBTYphI: MPHOOPETEHUE ONBITA IUIAHUPOBAHUS
MOCTYIIKOB M OIEHKU UX BO3MOXKHBIX MOCIEICTBUH IS OKPYKAIOIIEH CPeIbl;

OCO3HAHUE TJI00AIBHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIOCOOHOCTH MCTOJIB30BaTh MPUOOpPETaeMble PU U3YYCHUU OMOJIOTHH 3HAHUS U YMEHUS
MpU pelieHuH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM IMPUPOOTIONB30BaHUEM (COOTIOCHUE
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IIPaBWJI TIOBEJEHUS B NPHUPOJAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHSI B DKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHochepbl);

aKTUBHOE HENpUATUE NEHCTBHUM, MPUHOCSIIUX BPEN OKPYKAIOLIEH MPUPOJHON Cpele,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTUYECKUE MOCIEACTBUS MPEeANPUHUMAEMBIX
JIEUCTBUN U NPEJOTBPALLATD UX;

HaJIMYUE PaA3BUTOrO HKOJOTUYECKOTO MBIIIICHUS, SKOJIOTHYECKOM KyJbTYpbl, OIbITa
JESATEIIBHOCTH  DKOJIOTMUYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHHUKATHUBHOM M COLMAIBbHON MpakTHUKE, TOTOBHOCTH K YYacTHUIO B
IIPAKTUYECKOM AEATEIbHOCTU YKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 O3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW MpPAaKTHKH, OCHOBAaHHOIO Ha JWajore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UNTATENILCKON KYJIbTYpPbI KaK CpEACTBa B3aUMOJICHCTBUS
MEX1y JIFOJIbMU U TI03HAHUS MUDA;

MOHMMaHUEe crenupuKd OMOJOTUU KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
palMOHATIBLHOIO HAYYHOT'O MBIIUICHUS, CO3/IaHUH 1IETIOCTHOTO MPE/ICTaBIeHUs 00 OKpYXKaromemM
MUpEe Kak O €IMHCTBE MpPHUPOAbI, YeJloBeKa U 00IlecTBa, B TMO3HAHUU TNPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH Mpo0IeM COXpaHeHHsI TPUPOTHOTO PaBHOBECHS;

yOESKAEHHOCTh B 3HAYUMOCTH OMOJIOTUU JJIsi COBPEMEHHON LMBHIM3ALUU: O0eCIeueHus
HOBOTO YPOBHS pa3BUTHsI MEAMLIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pelaTh pecypcHble MpoOaemMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOJAA U3 INI0OATBHBIX
HKOJIOTHUECKUX MpoOIsieM U obecrieueHust mepexoia K yCTOHYMBOMY Pa3BUTHIO, PALlHOHAIIEHOMY
MCIIOJIb30BAaHUIO ITPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJIYYEHUU OMOJIOTMYECKUX 3HAHUN B LEJAX MOBBIMICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAyYHON TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PyHKIIMOHAJIBHOMN
rpaMOTHOCTH 00ydarouuxcs, GopMupyemMoit npu u3ydeHuu ONoIoTuH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMs, MHCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJyyaeMble 3HAHHUS M aHalIW3a M OOBACHEHHs SBJICHUMN
OKpYXAaIloIIero MUpa M MPOUCXOASIIMX B HEM HU3MEHEHUH, yMEHHE JelaTb O0OOCHOBAaHHBIE
3aKJIIOYEHUSI HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCA JAHHBIX C IEJIbI0 IOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OHWOJIOTMYECKHUE 3HAHMS JUIS PeIIeHHS
po0JieM B peaNbHBIX )KU3HEHHBIX CUTYAIINAX;

OCO3HAaHHE IIEHHOCTH HAay4HOH JE€ATEIBHOCTH, TOTOBHOCTh OCYILECTBIIATH HMPOEKTHYIO U
HCCJIEIOBATENBCKYIO JAESITeIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEephIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM MO OHOJOTMM B COOTBETCTBHUM C JKU3HEHHBIMH
NOTPEOHOCTAMH.

METANPEJMETHBIE PE3YJIbTATBI

MeramnpeamMeTHble pe3ysibTaThl OCBOEHHs yueOHOro mpeamera «bHOJOrHsS» BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCIHUILIMHAPHbBIE
(MexnpeaMeTHbIE) 00IIeHay YHbIe TIOHATHS, OTPaKAIOIINE [IEIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHbBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHUE, TPOIIECC, CHCTeMa, HayuyHbId (DaKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCcleoBaHue, HaOJIIOJeHHe, U3MEpPEHHe, SKCIEPUMEHT U JPYTuX), YHHUBEpCAJIbHbIE
yueOHble JeiicTBUs (MO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PETryJIATUBHBIC), 00eCIeunBaloIne
¢dbopMupoBaHre (PyHKIIMOHAJIBHON I'PaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIMH OOydaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIIIMHAPHBIE,
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MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpCaJbHble Yy4yeOHbIe JAEHCTBHS B IO3HABATEIBLHOW U
COIIMAIBHON MPAKTHKE.

MertamnpeaMeTHble pe3ybTaThl OCBOCHMS IPOrpaMMBbl CpEeIHEro o0Iero oOpa3oBaHUs
JTOJIKHBI OTPaXKaTh:

OgiaieHHe YHUBePCAJbHBIMHU Y4eOHBIMHU N03HABATEJIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JJOrMUYecKue AeHcTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh U AKTyaJIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BaTh IIPM OCBOCHMM 3HAHUN MpPUEMBI JIOTUYECKOTO MBILIUIEHHS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, oO00OIIEHUS), PaCKPbIBaTh CMBICT OHOJOTHYECKUX
MOHATHUH (BBIICNIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABINBATh CBSI3U C APYTUMH MOHATUSIMHU);

ONpeAeNaTh LEeIH JeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl ACSITEILHOCTH C IIOCTABICHHBIMU LIENISIMU;

HCIIOJIb30BaTh OMOJIOrMYECKUe MOHATHUSA i1 OOBSCHEHUS (AKTOB U SBICHUM >KUBOM
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHBHBIC, JEIyKTHUBHBbIC, IO aHAJOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

IIPUMEHATHh CXEMHO-MOJEJIBHBIE CPEACTBA I MPEJCTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIIIEHUH B W3Yy4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMU pPa3HOTO POa,
BBISIBIICHHBIX B PA3TUYHBIX MH)OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUIaH pelIeHHs IPOOJIEMbl C yUETOM aHAJIM3a UMEIOIINXCS MaTepHallbHbIX
1 HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTENBbHOCTb, OLEHUBATh COOTBETCTBHE pE3YJIbTaTOB LEJAM,
OLICHMBATh PUCKU MOCJIEACTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBaTh M BBIMOJHATH padOTy B YCJIOBHMSIX pEaJbHOTO, BHUPTYaJbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBbIe HccIeI0BaTEIbCKHE TeHCTBUSA:

BJIa/IETh HAaBBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW NEATEIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, CrIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/0B
pelIeHns MPAKTUUECKUX 3aja4, IPUMEHEHUIO PA3IMYHbIX METOJOB MTO3HAHUS;

UCIIOJIb30BaTh Pa3IMUHbIE BHUJABI JACSITEIBHOCTH 110 IOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpeTaluy, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUM YUEOHBIX U COIIMATIBbHBIX IPOCKTOB;

(dbopMupOBaTh HAYYHBIA THUII MBILIUICHUS, BIaJIeTh HAYYHONH TEPMHUHOJIOTUEH, KIIIOUEBBIMU
MOHATHUAMHU U METOJAMU;

CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 33/Jaud B 0Opa30BaTEIbHON NEATETLHOCTH U
JKU3HEHHBIX CUTyalUsX;

BBISBJISITH TNPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallu3UpOBaTh 3a/ady, BbIJIBUIaTh
TUIIOTE3y €€ pEIIeHHs, HAXOAUTh AapryMEHThl JUIsl JI0OKa3aTelbCTBA CBOUX YTBEP)KICHUH,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3MpOBaTh IOJYYEHHbIE B XOJAE pEIHIEHHd 3aJadd pe3yibTaTbl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISATh IIEJICHAINIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIOCOOOB JEHCTBUS B
poeCCUOHATIBHYIO CPEY;

yMETb TEPEHOCHTh 3HaHWs B  I[IO3HABAaTEJbHYI0O U  MPaKTUYECKyl0 o0nactu
JKU3HEJEATEIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX YUYEOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE WJEH, IpeaIaraTb OpPUTMHAJIBHBIE IOAXOAbI M PEIICHHs, CTaBUTh
po0OJIeMBI U 3a]1a4H, JOMYCKAIOIIUE albTEPHATUBHBIE PEIICHHUS.
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3) pa6ora ¢ unopmanueii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HMH(pOpMaluu (TEKCTe y4yeOHOro mnocodus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B MHTepHeTe), aHamu3upoBaTh WHGOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBICHUS], KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

bopMyIIMpOBaTh 3ampochl U NPUMEHATh pa3IMYHBIE METOJbl NMpPU IOHUCKE U OTOOpE
Ouonoruueckoil nHpopmay, He0OX0IUMOH JIJIsI BHITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3JINYHbBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMalbHYI0 (OpMYy TMpEACTaBICHUS OHOIOrHYEeCKON
uHpOpMaLuu (CXeMbl, TpaduKH, TUarpaMMBbl, TaOJIHILbI, PUCYHKH U IPYTOe);

WCIIOJIh30BaTh HAYYHBIM S3bIK B KA4eCTBE CpEACTBAa Npu paboTe ¢ OMOJIOTHUECKOU
uHpOpMaLueil: TPUMEHATh XUMHUYecKHe, (U3NYecKue W MaTeMaTHYeCKue 3HAKU U CHMBOJIBI,
dbopmynel, ab0peBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMPeoOpa3oOBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATJISTHOCTH;

BJIa/IeTh HABbIKAMHU pAClO3HABaHUS M 3alIMThl HMHQOpMaNuH, HWHGOPMALUOHHON
0€301acHOCTH JIMYHOCTH.

OsiaieHHe YHUBePCAJbHBIMU KOMMYHUKATUBHBIMU e CTBUAIMM:

1) o01ienue:

OCYIIECTBIIATh KOMMYHHKAIIMK BO BCeX cepax >KW3HM, aKTHBHO Y4acTBOBATh B JIMAJIOTe
WIN JTUCKYCCHUU TI0 CYIIECTBY OOCY)XJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CY)KJIEHUSI OTHOCHUTENIbHO BBIMOJIHEHMSI Tpe/iaraeMoi 3aJayd, Y4YUThIBaTb HMHTEPECHl H
COIJIACOBAHHOCTH MO3UILUI IPYTUX YYaCTHUKOB AMAJIOra WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIE CpelICcTBa OOIIEHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYallUil, yMETh CMATYaTh KOHMIUKTHI U
BECTH MEPErOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILIECHHS M B3aUMOJEHCTBHSA, NMOHMMATh HaMEPEHUS
JIPYTHX JIIOICH, MPOSBIATh YBAKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyIMpPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIAraTh CBOIO TOYKY 3pPEHUSI C MCIIOJIb30BAHUEM SI3bIKOBBIX
CPEJICTB.

2) COBMECTHAs 1eATeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAMBHYaIbHON pabOThl MpHU
pelIeHnn OMoIOrHuecKol MpoodaemMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYNIIOBBIX
¢dbopM B3aMOAEUCTBUS IIPH PEILICHUH y4eOHOM 3a1auu;

BbIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX JACUCTBUU C Y4ETOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4lI€Ha KOJUIEKTHUBA;

PUHUMATh LEJIM COBMECTHOM JESTEeIbHOCTH, OPraHMW30BBIBAaTH M KOOPJIMHUPOBATH
JEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIATH IUIAH JAEWCTBUM, paclpeAcisaTh poju € Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKIAOI0 YUYaCTHHKA KOMAaHbl B OOIIMI pe3ybTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IPOEKTHI, OLIEHWBATH MJEU C MO3UIUM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPa3JIMUHBIX CHUTYyalUsX,
MPOSIBIISITH TBOPUECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OsiaeHHe YHUBePCAJbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

1) camoopranusanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ui BBIABICHHUA NpoOIEeM M HUX pEILICHUs B
KU3HEHHBIX U YUeOHBIX CUTyalUsX;

16



BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH I€JIEBbIE M CMBICIIOBBIE YCTAHOBKH B CBOMX
JEMCTBUSIX M TOCTYIIKAaX 0 OTHOWICHHIO K JKMBOW MPHUPOJE, CBOEMY 3IO0POBBIO U 3JI0POBBIO
OKPY’KaIOILHKX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 3a7a4M B 0Opa30BaTENIbHOW JACATENBHOCTH U
KU3HEHHBIX CUTYalMIX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELICHUs MPOOJIEMBI C yUETOM HMEIOIIMXCSI PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEeHUM;

JieNiaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OILICHUBATh MMPUOOPETEHHBIN OMBIT;

CHocoO0CTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 001aCTAX
3HAaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MO3HABATENIbHON pedIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHH, HCIIOIH30BATH MPUEMBI pedIieKCuu
JUTSL OLICHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

MIPUHUMATh MOTUBBI M ApTYMEHTBI APYTUX [IPU aHAIN3€E PE3YJIBTATOB JEATEIbHOCTH;

3) npuHsTHE cedsl M APYIUX:

MIPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJILTATOB AEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOrO YETIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmetHsie pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT Crieruduueckue st yaeOHoro mpeamera «bruoorus» HaydHbIe 3HAHUS, YMEHUS U
crocoObl JeMCTBUM 1O OCBOCHMIO, WHTEpPHpETallMd W NpeoOpa3oBaHUIO 3HAHWH, BUJbI
JESITETTHHOCTH TI0 TTOJYYSHHIO HOBOTO 3HAHWS M NMPUMEHEHUIO 3HAHWN B Pa3IMYHBIX y4EOHBIX
CUTyallMsX, a TaKKe B PpEAIbHBIX J>XU3HEHHBIX CHUTYyallMsiX, CBA3aHHBIX C Owuonorueil. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI MO TOAaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOGHMs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJDKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECT€ U POJM OMOJOIMH B CHUCTEME HAyYHOTO 3HAHHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIaJle POCCHUMCKHUX U 3apyOeKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
Oononoruu, (HyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHHUS )KHU3HEHHBIX 32134,

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJIOTMYECKHX TEPMHHOB M MOHATUH: JKU3Hb, KIIETKA,
opranus3M, Mera0osm3M (OOMEH BEHIECTB W NPEBpallleHHEe JHEPTUH), TOMEeoCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KMBBIX  CHCTEM, CaMOBOCHPOM3BE/ICHUE
(peTnpoIyKIHst), HACIEICTBEHHOCTh, H3MEHYMBOCTH, POCT U PAa3BHUTHUE;

yYMEHHE u3JaraTb OHOJOTMYECKHE TEOpuH (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
LEeHTpajbHas JAOrMa MOJeKylsapHoi Ouosorun), 3akoHbl (I. Mennens, T. Moprana, H. H.
BaBuioBa) u yuenus (o neHTpax MHOrooOpas3us U MPOUCXOXKAEHUS KyJIbTYpHBIX pacTenuit H. 1.
BasuiioBa), onpenensiTe TpaHHIIBI UX TPAMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SBIICHW, OpPTaHM3alUsi W MPOBEACHUE OHMOJIOTUIECKOTO
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DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJYYEHHBIX pe3yJlbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;

yYMEHHE BBIJICISATh CYUIECTBEHHbIE MPHU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U 3YKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OOMEHA BEIECTB U
MIpEeBpalIeHHs] YHEPTHUH B KJIETKe, (POTOCHHTE3a, IIIACTHYECKOI0 M SHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUS, UHAUBHUIYAIIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJy4YEeHHbIC 3HAHUS I OOBSCHEHUS OMOJIOTMYECKHX MPOIECCOB U
SIBIIGHUH, JIUISl IPUHATHUS IPAKTUUECKUX PELICHUH B MOBCEAHEBHON KHU3HU C LIETBI0 00eCTIeYeHUS
0€30IacHOCTH CBOETO 370pPOBbS M 3JI0POBbSl OKPYKAIOLIMX JIIOJEH, COONIONEHUS HOpM
IrPaMOTHOTO TOBEACHUS B OKpY)KaloIled MPUPOAHON cpene, MOHUMaHUE HEOOXOAMMOCTHU
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul paldOHaIbHOTO
MIPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh 3JIeMEHTapHble T'eHETHYEeCKHE 33Jayd Ha MOHO- U JUTHOpUIHOE
CKpeIlMBaHMe, CUEIUIEHHOE HACJEe0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUTSL TIpeJICKa3aHusl HaclleJOBaHUs IPU3HAKOB Y OPTraHU3MOB;

yMEHHE BBINOJHATH JA0OpaTOpHbIE M NpaKTHYecKue paboThl, coOMIOAaTh MpaBuiIa MpU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000y I0OBaHUEM;

yMEHHE KPUTHYECKH OILIEHWBATh M WHTEPIPETHPOBATh HWH(OPMALHIO OHOJIOTHYECKOIro
COJICpXKaHUs, BKJIIOYAIOLIYIO0 ICEBJAOHAYYHbIE 3HAHMS W3 Pa3JIMYHbIX MCTOYHUKOB (CpencTBa
MaccoBOW HMH(OpMAaLUK, HAYYHO-TIOMYJISIPHbIE MaTepuabl), STUYECKUE aCTIEKThl COBPEMEHHBIX
UCCIIe/IOBaHUN B OMOJIOTUH, MEAULIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
OMOJIOTHYECKYI0 HMH(POPMALMIO W3 HECKOJBKUX HMCTOYHUKOB, TI'PAMOTHO HCIIOJIB30BATh
MOHSITUMHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOGHMs ydeOHoro mnpeamera «buonorusty 6 11 knacce
JTOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ U POJM OMOJOIMH B CHUCTEME HAy4YHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU COBPEMEHHOW €CTEeCTBEHHO-HAyYHOW KapTHHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIaJle POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OMOIOIOB B pa3BUTHE
ouonoruu, GyHKIMOHATBEHOM PaMOTHOCTH YeJIOBEKa JIJIsl peleHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/Iep)KaHue OMOJOTMYECKUX TEPMUHOB U MOHSATHIA: BUJ, MOMYJIALINUA,
reHo(oH/, JBOJIOLHUA, JABWXKYIIME CUIbl ((QaKkTOphl) HBOJIOLMU, MPUCIIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa3oBaHHE, OSKOJOTHYECKHE (PAKTOPBI, DSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEyIICHTHI, IIENTH MTUTAHUs, YIKOJIOTHYEeCKas MupaMua, OMoreoieHos, onocdepa;

yMEHHE WH3/aratb Ouosornyeckue Teopuu (dBomounoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS IBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapliiieBoro cxoactsa K. M.
bapa, uepenoBanus InaBHBIX HampasiieHud u myted spomonuu A. H. Cesepuosa, yueHus o
ounochepe B. U. Bepranckoro), onpenemnsTe TpaHUIIbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJACHUE U ONHCAHUE
KHUBBIX CHCTEM, IIPOLECCOB U SBJICHUH, OpraHu3alus U MPOBEACHHE OHOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIJIB)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TIOJYYEHHBIX pe3yJlbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/IbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BbIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOEHHUS OMOJIOIrMYECKUX OOBEKTOB: BUOB,
HOMYJISAUN, TMPOAYLEHTOB, KOHCYMEHTOB, pPEIyIEHTOB, OHOI€OIEHO30B U JKOCHUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPHUCIIOCOOICHHOCTH OPTaHHW3MOB, JEHCTBHS JKOJIOTHYECKUX (PAKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPTHH B 3KOCHUCTEMAaX, AHTPOIIOT€HHBIX U3MEHEHHM
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOr€OXMMHYECKHUX IUKIOB B
ounocdepe;
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YMEHHE MPUMEHSATH MOJIy4YEeHHbIC 3HAHUS JJIsi OOBSCHEHUS OMOJIOTMYECKHX MPOIECCOB U
SIBIICHHUH, JIJISl IPUHSTHS MPAKTUIECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C IIEThI0 00ECIICUeHUS
0€30IaCHOCTH CBOETO 370pPOBbS M 3JI0POBbSI OKPY)KAIOLIUX JIIOJCH, COONIIOJCHUS HOPM
rPaMOTHOTO TIOBEJCHHUSI B OKpYXKarolled NpUPOAHON cpene, NMOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKEHHUH COBPEMEHHO 6uosiorun TUIS paIoHaIbHOTO
MIPUPOIOTIOIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHe 3aJlaud, COCTABIIATh CXEMBbI IepeHoca
BELIECTB U SHEPTUU B 3KOocUcTeMax (LenH MUTaHus);

YMEHHE BBIMOJHATH Ta0OpPAaTOpHBIE M MpaKkTHYecKue paboThl, COOMIOAATh MpaBuia MpU
paboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH HMH(OPMAIHUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYUYHbIE 3HAHHUS W3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBoi WH(pOpPMAIlMK, HAYYHO-TIOMYJSIPHBIE MaTepHalbl), paccMaTpUBaTh TI00ANbHBIE
HKOJIOTHUYECKHE MPOOIEMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOMICHHS, 00001Ias
OMOJIOTHYECKYI0 HMH(POPMALMIO W3 HECKOJBKUX HMCTOYHUKOB, T'PAMOTHO HCIIOJIB30BaTh
MOHSITUMHBIN anmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

KosmuecTBo yacos
Ne /it HanmeHnoBaHue pa3ieioB U TeM K n DJIeKTpOHHbIe (HH(ppPOBbIE)
B NMPOrpamMMblI Bcero OHTPOJILHBIC PaKTHICCKH o0pa3oBaTeJbHbIE PeCypPChI
padoThI e padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBBIC CHCTEMBI M X OpraHu3aIus 1 https://m.edsoo.ru/5ST7SVKFTX
3 XHUMHYECKUHN COCTAB M CTPOCHUE KIETKH 8 1 https://m.edsoo.rt/YTLWWI9JEO
4 KusuenesTenbHOCTH KIIETKHA 6 https://m.edsoo.ru/MEETZ2D71
5 Pa3MHOXeHHE U HHIUBUIYAIbHOE Pa3BUTHE 5 1 https://m.cds0o.rw/GF6W 1 A7C9
OpPTaHHU3MOB
6 HacnezICTBeHROCTE W H3MEHHBOCTS 8 1.5 https://m.edsoo.rt/ONPNXJ7X6
OpraHu3MOB
7 Cenexis Oprauu3mMoB. OCHOBEI 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOe Bpems 1 https://m.edsoo.rt/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4
I[TPOTPAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/5T7SVKFTX

11 KJIACC

KoanuyecTBo 4acoB

Ne ni/nt HaunMeHoBaHMe pa3/ie/ioB U TeM Kontpomsmore | Tpaxtmaeckire DJIeKTpOHHbIe (HU(POBHIe)
NpOrpamMmblI Bcero o0pa3oBaTejbHbIE Pecypchl
padoThbI padoThl
1 DBOIOIMOHHAST OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BO3HHKHOBCHHE H PasBHTHE KHU3HH Ha 9 0.5 https://m.edsoo.ru/OFLS81YBS5
3emiie
3 Opranu3Mbl ¥ OKpYyKaromas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
4 Coo0111ecTBa U DKOJIOTHUECKHUE CUCTEMBI 9 https://m.edsoo.ru/ WXWAVS56F
5 PezepBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNON
OBIIEE KOJIMYECTBO YACOB I10 34 0 75
ITPOTPAMME

IHNOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
No /it Tema VDoKa " I DJIeKTPOHHBIE HU(PPOBBIE
0 yp Beero OHTPOJIbHbIE PAKTHYECKHE | 5000 aTenbHbBIE pecypenI
padoThI padoThbI
1 Buosnorus B cucteme HayK 1 https://m.eds00.ru/O2T4D1UIS5
MeTo/1bl TO3HAHUS KUBOW MPUPOIBI.
2 Hpaxritiecica pabora Ne 1 1 0.5 https:/m.edsoo.r/GAB23860W
«Vcronp30BaHUe Pa3IHYHBIX METOJIOB MPU
M3YYEHUU OMOJOTHYECKUX O0BHEKTOBY
3 buonorudeckue cucTeMbl, MPOLECCH H UX 1 htps://m.edsoo.rw/A7VOYD215
W3YYCHUE
4 XMMUYECKUiH COCTaB KneTkH. Boaa 1 https://m.edsoo.ru/L17LJ590V
MUHEPAJIbHBIC COJIH
5 benku. CoctaB u cTpoeHne OCIKOB 1 https://m.edsoo.ru/V33INUWSW
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https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/T3R3FWNQN
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/7F6R1ZROH

depMeHTHI — OMOJIOTHYECKUE
Katanuzaropsl. JlaboparopHas padora Ne 1

6 «M3ydyeHne KaTaTuTH4ECKON aKTUBHOCTH 1 0.5 https://m.edsoo.ru/VBPPPBGCD
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTaJia3bl)»
7 VYrneBonsl. JInmmasr 1 https://m.edsoo.ru/OJ7NFITIS
8 Hyxnennosblie kucnorsl. ATO 1 https://m.edsoo.ru/ WOELRA9B3
9 HlTopiA M METOZ sy et Kreriok i hitpse/m.edsoo.nu/TXQMIOGMS
10 KiteTka kak 1menocTHas )KuBasi CHCTEMa 1 https://m.edsoo.rt/XDCLRAF1Q
CrpoeHue 3yKapuOTHIECKON KICTKHU.
JlabopartopHnas pabora Ne 2 «M3yuenue
11 E;ﬁ%ii“; ggggg‘ﬂfﬁf&ﬂﬁ;‘K;“i‘;‘;?;ﬁ{a 1 0.5 https://m.edso0.ru/KZ01WS5LIY
TOTOBBIX MUKpPOIpErapaTax u ux
OTTMCAHHE)
12 OOMeH BeIEeCTB WA META00IU3M 1 https://m.edsoo.ru/LOB3I3XYZ
13 dortocuHTe3. XEMOCHHTE3 1 https://m.edsoo.ru/V882FDGSF
14 OHepreTuyeckuii 0OMeH 1 https://m.edsoo.ru/T2LVIES3L
JKu3HeHHBIN MK KIeTKU. [lemeHue
kieTku. Muto3. Jlabopatopnast pabora No
15 3 «HabOmroneHne MUTO3a B KIIETKAX 1 0.5 https://m.edsoo.ru/COINPWLF4
KOHYHKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax»
16 EPI;I}(I)TC;I;T% Ocmca. Peaxiius MaTpHHOro 1 https://m.edsoo.ru/5S40F4L77W
17 Tpancnsams — 6nocuHTe3 Oemka 1 https://m.edsoo.ru/TEFDKDDWWM
18 Hexnerounsie popmbl )KU3HU — BUPYCHI 1 https://m.edsoo.ru/9PGSSFAJB
19 @DOpMBI pa3MHOKEHHS] OPTaHU3MOB 1 https://m.edsoo.ru/2JL XB4AOR
20 Meiio3 1 https://m.edsoo.ru/SNUXKO0X86
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https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/VBPPPBGCD

21

OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.

OmnnonorBopenue. Jlaboparopnas pabota
Ne 4 «3yueHne cTpOeHUS MOJIOBBIX
KJICTOK Ha FOTOBBIX MUKpOIpEnapaTax»

0.5

https://m.edsoo0.ru/C291L.4DXB&

22

WNHauBuyanbHOE pa3BUTHE OPraHU3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enetnka — HayKa O HaCJICACTBCHHOCTHU U
N3MECHYHNBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH HACJICIOBAHUS
npu3HakoB. MoHOTHOpUAHOE
CKpeILIMBaHHe

https://m.edsoo.ru/YYQSGOWI2

25

JluruOpuHOE CKpeluBaHue. 3aKOH
HE3aBHCHUMOTI'0 HACJIEAOBAHMS TPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuenyieHHOE HACIeJ0BaHUE PU3HAKOB.
Jlabopartopnas pabora Ne 5 «M3yuenue
PE3yJIbTaTOB MOHOTHOPUTHOTO U
JUTHOPHUIIHOTO CKPEIUBAHHS Y
Jpo30¢UITEI Ha TOTOBBIX
MUKpOIpenapaTaxy

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

I'enetuka nmona. HaciaenoBanue IIPHU3HAKOB,
CICIIJICHHBIX C ITOJIOM

https://m.edso00.ru/3GYGV47YM

28

N3menunBocts. Henaciencrsennas
M3MeH4nBOCTh. JJabopaTopHast pabota Ne
6. M3yuenne MoaupuKaMOHHON
WU3MEHUYUBOCTH, IOCTPOEHUE
BAPUALIMOHHOTO Ps1/1a U BAPUALIMOHHON
KPHUBOI»

0.5

https://m.edsoo.ru/M3IMHUK2VV

29

HacnenctenHas "3MEHYHBOCTb.
Jlabopartopnast pabota Ne 7. « AHanu3
MyTalui y 1po30(uiIbl Ha TOTOBBIX
MHKpoIpenaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

T'eneTuka ueoBeka

https://m.edsoo.ru/XU9SFS3GA
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https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/C29L4DXB8

PeseprubIil ypok. O60011IeHIE TIO TEME

31 «HacnencTBeHHOCTh U N3MEHYUBOCTD 1 https://m.edsoo.ru/E2IXRS2EB
OpPTraHU3MOBY»

32 Cenekiys Kak HayKa M MPOIECC 1 https://m.edsoo.ru/3128P31.98

33 MeTOHHUH AOCTIDKCHHUA CONCKIHH 1 https://m.edso00.ru/JSK3Q6W0J
paCTeHHI U )KMBOTHBIX

34 buoTexnonorns Kak oTpaci 1 https://m.edsoo.ru/TAKI9E62K
ITPOM3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/E2IXRS2EB

11 KJIACC

KosnuyecTBO 4acoB

No i/nt Tema VDoka K I JJIeKTpOHHbBIE HU(POBbIE
0 yp Beero OHTPOJILHBI PAKTHYECKHE | 5000 paTenbHBIE pecypenI
e padoThbI padoThbI
1 DBOJIIOLIUS. M METOJIbI €€ N3YUEHUs 1 https://m.edso0.ru/6KWQIKBKU
2 i?;}g I:IjlgagBHTHH npescTaBcHiii 06 1 https://m.eds00.ru/OSWC47SSX
3 MUKpOIBOTFOITHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Momynsiust Kak 3JeMEeHTapHas SIMHHIIA
4 Bﬁﬁi?&;ﬁiﬁggﬁ:;SJI};SEI:;TOPHM padora 1 0.5 https://m.edso0.ru/D3UCLTSOF
MOP(OJIOTHUECKOMY KPUTEPHUIO»
5 é)[zz?l;ﬁ;li}:ﬁj}zlu(jgeMeHTapHHe 1 https://m.edsoo.ru/3EH6CNOWI
6 EctecTBeHHBII 0TOOD 1 ero (hopMbl 1 https://m.edsoo.ru/DY32BUDOO
Pe3ynbTaThl 3BOTIOIHH:
IPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BU0o0OpaszoBanue. JlaboparopHas pabora 1 05 https:/m.edsoo.r/WAJHSTLOB
Ne 2 «Onucanue npucrnocoO0IeHHOCTH ’ DS/, -
opraHusMa H €€ OTHOCUTEIHLHOTO
XapakTepay
8 HanpasieHus u myTu MaKpO3BOJIIOLIMU 1 https://m.edsoo.ru/PI1FIOYV3
p y P
9 HeobpaTumocTs 3BoOJIIOLINN 1 https://m.edsoo.ru/CLA9VCS5J]
10 Eg{ff;;ﬂ"‘m“ 4 3eMITe M MCTOTH ¢ 1 https:/m.edsoo.r/MIYY IMVX7
11 1;:1\1;;);6351 MPOHCXOIGICHILL KHSHH Ha 1 https://m.edsoo.rt/EKNHXBOS2
12 EZ;?IP(I);P:V;KH%H Ha 3emuie 110 5pam 1 1 https://m.edsoo.ru/ECINSTF62
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https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/6KWQ9KBKU

13

OcCHOBHBIE 3TaIlbl 3BOJTIOIUI
PaCTUTCIILHOI'O U J)KUBOTHOT'O MUpaA.
[Ipaktuueckas padota Ne 1 «M3ydenue
HCKOIIaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIIMSIX)

0.5

https://m.edsoo.ru/7K1LYOSCT

14

CoBpeMeHHast CUCTeMa OPraHNYECKOTO
MHpa

https://m.edsoo.ru/ WSEXNI9YAK

15

DBOJIIOIMS YeJIOBEKA (AHTPONOTEHE3)

https://m.edsoo.ru/ADV3JERUE

16

JBwmwxymue cuibl ((hakTopsl)
aHTpOIOreHes3a

https://m.edsoo.ru/D7JZMBYPQ

17

OCHOBHBIE CTaJuu 3BOJOIMH YCIIOBCKaA

https://m.edsoo0.ru/14G19MQ4K

18

YenoBeueckue pachbl U IIPUPOJIHBIC
ajganrtanyuy 4€JI0BCKa

https://m.edsoo.ru/XL7QKC5PK

19

PesepBublil ypok. O60011€HIE TIO TEME
«BO3HUKHOBEHHE U Pa3BUTHEC KU3HHU HA
3emiiey

https://m.edsoo.ru/R6L7VY2GB

20

OKOJIOrUs KaKk HayKa

https://m.edsoo.ru/K46KONS561

21

Cpenpl 00uTaHUS U YKOJIOTHIECKUE
(baxTOpbl

https://m.edsoo.ru/DCOIEUIC9

22

Abuotnueckue akropsl. JlaboparopHas
paborta Ne 3. «Mopdonoruueckue
0COOEHHOCTH PacTEeHUI U3 Pa3HbIX MECT
oburanwusi». JlabopaTopHas padora Ne 4.
«BnusiHMe cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYyCa»

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buoTtnueckue hakTopsl

https://m.edso00.ru/A6ZEMGNQR

24

DKOJIOTUYECKUE XapAKTEPUCTUKHU
nomynsiun. [paktuueckas padora Ne 2
«TorcyéT IOTHOCTH MOMYJISIUI Pa3HBIX
BUJIOB PaCTEHMI»

0.5

https://m.edsoo.ru/X42J6 ABRN

25

Coo01iecTBa OpraHu3MOB — OHUOIICHO3

https://m.edso00.ru/0T2K1PNGZ
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https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/7K1LY0SCT

26 JKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/SILIRWZMR
OCHOBHBIE TIOKa3aTeJI YIKOCUCTEMBI.

27 Okonornyeckue nupamuabsl. CBoiicTa 1 https://m.edsoo.ru/NSTEWOGPE
skocucteM. Cykueccus

28 [IpupogHbIE S5KOCHCTEMBI 1 https://m.edsoo.rt/ WIDMMUBCS5

29 AHTPOTNIOTEHHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC

30 brocgepa — rrobanbias sxocucrema 1 https://m.eds00.ru/2X1VG5Q18
3emun

31 3aKOHOMEPHOCTH CYIIECTBOBAHH 1 https://m.eds00.ru/V5JT6B38Z
ouocdepsl

32 YenoBeuecTBO B Onocdepe 3emiau 1 https://m.edsoo.r/HXCDHPXDJ

33 CocyILeCTBOBAHHE MPHPOAL! H 1 https:/m.edso0.ru/187G37606
YeJIOBEYECTBA

34 Pesepubtii ypok. O0oOmenme Temr 1 https://m.edsoo.ru/SW5SXCF3K6
«Co00111ecTBa ¥ AKOJIOTUICCKAE CHCTEMbBD)

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/WRS65U3WC
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJIbHON NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

CdhopmupoBaHHOCTH 3HAHUH O MECTE M POJIU OMOJIOTHH B CHCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OpMHpOBaHUU
COBPEMEHHOM E€CTECTBEHHO-HAYYHON KapTUHBI MHUPA M HAYYHOTO
MHUPOBO33PEHUS; O BKJIAJ€ POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOIMM; (PYHKIIMOHAIBHONM I'PaMOTHOCTH
4eJI0OBEKA I PELIECHUs )KM3HEHHBIX 3a/1a4

YMeHne packpbiBaTh COJEp)KaHUE OHOJIOTHYECKHX TEPMHHOB U
MOHSTUH: KU3Hb, KJIETKA, OPTaHU3M; METa00JI13M (0OMEH BEIIECTB
U TIpeBpalleHIe YHEPTHH), TOMEOCTa3 (CaMOperyJIslins), ypOBHEBas
OpTraHu3aIUsI JKHUBBIX CHCTEM, CaMOBOCITPOU3BE/ICHHE
(penmpodykuusi), HACIEACTBEHHOCTb, W3MEHUHMBOCTb, POCT U
pa3BHUTHE

YMmenne  uznaratb  Ouonoruyeckue — Teopud  (KJIETOYHasd,
XpOMOCOMHasi, MyTanmonnas), 3akonsl (I'. Mengens, T. Moprana,
H.W. BaBunoBa) u yueHus (0 UEHTpax MHOroodpasus u
NPOMCXOXKAEHUS  KyJIbTypHbIX pactenudt H.M.  Baswumosa),
ONPEEIATh IPAHULIBI UX IPUMEHUMOCTH K JKHBBIM CHCTEMAM

VYMeHne BJIaACTh METOJaMMW HAYYHOI'O IIO3HAHUA B ouoJioruu
(HabmoIeHNe U ONKCAHHE JKUBBIX CHCTEM, IPOLIECCOB U SBICHUIA;
OpraHu3aisi ¥ TPOBEICHHE OWOJIIOTUYECKOTO JKCIIEPUMEHTA,
BBIJIBKEHWE  THIIOTE3bl;  BBISBIEHHE  3aBUCHUMOCTH  MEXIY
HCCIICAYyCMbIMHA BCJIIMYNHAMU, 00BsICHEHHE ITOJIYUCHHBIX
pe3yJbTaTOB, HCIHOJb30BAHHBIX HAYYHBIX MOHATHH, TEOpUH WU
3aKOHOB; YMCHHEC [CJIaTb BBIBOJAblI Ha OCHOBAaHHMU IIOJTYUYCHHBIX
pe3yJIbTATOB)

VYMeHue BBIICNATh CYIIECTBEHHbIE NPU3HAKU BHUPYCOB, KIETOK
MMPOKApUOT M JYKAapuOT, OAHOKJIICTOYHBIX KW MHOT'OKJICTOYHBIX
OpraHu3MOB; OCOOEHHOCTH MpPOLIECCOB OOMEHa BELIECTB U
NpeBpaleHusi YHEPTUU B KIIETKE, (OTOCHHTE3a, TIIACTHYECKOTO |
HHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OINIOAOTBOPECHUSA, PA3MHOXCHUSA, HWHIAWBUIAYAJIBHOI'0 pa3BUTHUA
opra"usMa (OHTOI€HE3)

YMeHue TpUMEHSTh TOMy4YeHHBbIC 3HAHUS Ui OOBSICHCHHS
OMOJIOTUYECKNX  TPOLIECCOB W SIBICHWH, Uil  MPUHATHS
MPAKTUYECKUX PELICHUH B MOBCEJHEBHOM IKU3HM B LENAX
obecrieueHnsi OE30MAaCHOCTH CBOETO  370POBbS M 3JI0POBbBS
OKPYXKAIOIIHX JIFO/IeH, COOTIOACHHUS HOPM IPAaMOTHOTO TTOBEICHHSI B
OKPY’)KaIIIeH NPHUPOAHOU cpeje; MOHUMaHHE HEOOXOIUMOCTH
UCTIONBb30BaHUS  JIOCTWIKCHHH  COBPEMEHHOW  OHMOJIIOTMH |
OMOTEXHOJIOTHI JIJIsl PAIIMOHAILHOTO TPUPOIOTIOIB30BAHMS

VYmenue pemiaTh 3JIEMCHTAPHLIC 'CHETUYCCKUE 3aa4Y Ha MOHO- U
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III/IFI/I6pI/II[HO€ CKpCIIMBAaHHC, CICIIIICHHOC HaCJICJO0BaHUC,
COCTaBJIATH CXCMBI MOHOFI/I6pI/II[HOFO CKpCUIUMBAHUSA JJI
MpCaACKa3aHus HACJICAOBAHWS ITPU3HAKOB Y OPraHnu3MOB

YMeHHne BBIONHATH JIA0OpPATOpHBIE M MPAKTUYECKHE pPadoTHl,
coOnrofath mpaBuia Mmpu padboTe ¢ y4eOHbIM U JTaOOPATOPHBIM
000pyI0BaHUEM

YMeHHe  KpUTHYECKM  OLEHMBAaTb W HMHTEPIPETUPOBATH
UHPOpPMALIMI0  OMOJIOTHYECKOTO  COJAEP)KaHUs,  BKIIOYAIOILYIO
NICEBJOHAYYHblE 3HAaHUS W3 pPA3NIUYHBIX HUcToyHUKOB (CMU,

HAYYHO-TIOMYJISIPHBIC MaTepHalbl); ATHYECKUE ACTIEKTHI
COBPEMEHHBIX  HCCIICJIOBAaHHA B OuoJIOruy, MEIUIINHE,
OMOTEXHOJIOTUH

10

YMeHue co3faBaTh COOCTBEHHBbIE IHCBMEHHBIE U YCTHBIE
coo0ieHusi, 0000mas  OHoJOrMYecKyr0o  HHGOpMALUI0 U3
HECKOJIbKUX HMCTOYHUKOB, I'PAaMOTHO MCIIOJIb30BaTh HOHSATHIHBIN
anmapaT OHoJI0THHU

11 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble nMpeaMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpamMMBbl CpeHero o0ero 06pa3oBaHus

CdhopmupoBaHHOCTH 3HAHUH O MECTE W POJU OUOJIOTHU B CHUCTEME
HAyYyHOTO 3HAHMS €CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa U HAy4YHOI'O
MHPOBO33PEHHUS; O BKJIAJ€ POCCUUCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIMOHAIHHOH T'PaAaMOTHOCTH
YeJioBeKa I pelIeHuUs )KM3HEHHBIX 3a/1a4

YMeHHue pacKpbIBaTh COJCpPKAHUE OWMOJIOTUYECKUX TEPMHHOB |
MIOHSITHIA: BUJI, TIOMYJISIIHSI, T€HO(OH]T, SBOTIOIUS, IBIKYIIIAE CHITBI
(bakTOphl)  HPBONIOIMH,  IPHUCIOCOOJICHHOCTh  OPTraHHU3MOB,
BUI000pa30BaHUE,  IKOJIOTHYECKHE  (AKTOPBI,  IKOCUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  pPEAYUCHTHI, IeNd  [UTaHus,
IKOJIOTHYECKasl MTUpaMuIa, OMOreoreHos3, bnochepa

YMeHnue uznaraTtb OMOJIOIMYECKHUE TEOPUH (IBOJIOLMOHHAS TEOPUS
Y. JlapBuHa, CHUHTETHYECKas TEOpUs OHBOJIOLMHU), 3aKOHBI H
3aKOHOMEpPHOCTH  (3aponplmieBoro  cxoactea K.M.  Boapa,
yepeoBaHUs TJIaBHBIX HampaBieHUM W myTed sBomoruu A H.
CeseprioBa, yuenusi o 6uocdepe B.M. BepHaackoro), onpenensiTh
TPaHUIBI KX IPUMEHUMOCTH K )KHBBIM CUCTEMaM

YMeHue BiageTh METOJaMH HAay4YHOrO IIO3HAHUS B OHOJIOTUU
(HaOJro/IeHNe M OMHMCAHUE KUBBIX CHUCTEM, MPOIIECCOB U SIBJIICHMUIA
OpraHm3anysi W TMpOBEJCHHE OHOIIOTUYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE  TUIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXAY
HCCIIEAYEMbIMU BEJIMYMHAMU, 00BsICHEHHE MOy YEHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IIOHATHH, TEOPUM U
3aKOHOB; YMEHHE JeJaTh BBIBOJBI HAa OCHOBAaHHUU TOJYYECHHBIX
pe3yJIbTaTOB)
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YMeHue  BBIACNATh  CYIIECTBEHHBIE  NPHU3HAKH  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BHUJIOB, IMOIMYJISALUN, TPOAYICHTOB,
KOHCYMEHTOB, PEAYIEHTOB, OHOT€OIEHO30B M  IKOCHCTEM;
0COOCHHOCTH  MPOIECCOB  HACICACTBEHHONH  M3MCHYMBOCTH,
€CTECTBEHHOI0 O0TOOpa, BUA000pPA30BaHUs, IMPUCITIOCOOIEHHOCTH
OpPraHU3MOB, JCHCTBUS DKOJOTHUECKUX (DAKTOPOB HA OpPraHU3MBI,
MepeHoca BEHIECTB W IOTOKa DJHEPrUM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX HM3MEHEHUH B 3KOCHUCTEMaxX CBOCH MECTHOCTH,
KpYroBOpOTAa BELIECTB M OMOre0XMMHUYECKUX LIUKIIOB B Onocdepe

YMeHne npUMEHATh MOJIY4YEHHbIE 3HAHMUS s OObSACHEHUs
OMOJIOTUYECKHUX  TPOLECCOB U  SBICHUH, I HIPUHATHA
MPAKTUYECKUX pEUIeHUWH B MOBCEIHEBHOM JKHM3HM B LEISIX
obecrieyeHuss OE30MACHOCTH CBOETO 3JI0POBbsI U 3[I0POBbA
OKpY’KaIOIIKX JIFOJEH, COONII0IEHHS] HOPM T'PaMOTHOI'O TIOBEJICHHUS B
OKpy’Karolied NpUpOAHON cpene; MOHUMAaHHE HEOOXOIUMOCTH
UCIIOJIb30BAaHUSl  JIOCTIDKEHHUH  COBpEMEHHOW Ouosnoruu A
PaLMOHAIBHOTO MPUPOIONOIb30BAHUS

YMeHue  pemars  dIEMEHTapHbIE  OHMOJOTHMYECKHE  3ajayu,
COCTaBJISITH CXEMBI TEPEHOCA BEIIECTB M DHEPTUU B IKOCHCTEMAax
(Lenu nuTaHus)

YMeHue BBIIOJHATH JIAOOpPAaTOpHBIE M TMpPAKTUUYECKue pabdoTshl,
coOmoaTh mpaBuiia Mnpu padore ¢ y4eOHbIM U J1aOOPATOPHBIM
000pyI0BaHUEM

YMeHue - KpUTHMYECKM  OLEHMBAaTb U HMHTEPIPETUPOBATH
uHpoOpMalMi0  OMOJIOTUYECKOTO  COAEpX aHHs, BKIIOYAIOIIYIO
NICeB/IOHAYYHbIE 3HAHUSA U3 pa3IuyHbIX ucToyHHkoB (CMU,
HAy4YHO-TIOMYJISIPHBIE MaTepuajbl); paccMaTpuBaTh TIJI00aJIbHBIE
HKOJIOTHYECKUE TPOOJIEMbl COBPEMEHHOCTH, (hopMupoBaTh IO
OTHOIIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO

10

YMeHue co3naBaTh COOCTBEHHBIC TMHCHbMEHHBIE H  YCTHBIE
cooOmieHusi, 0000mas  OWMONOTMYECKyl0  MHPOpPMALUIO U3
HECKOJIBKUX HWCTOYHUKOB, T'PAMOTHO WCIIOJIB30BATh TMMOHATHHHBINA
anmnapat OHOJIOTHH

IMPOBEPAEMBIE 3JIEMEHTbI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 buosiorus kak Hayka
11 buonorust — Hayka o xuBoil mpuposae. Ponp Ouonoruu B hopMupoBaHHH
' COBPEMEHHOU HayuyHOU KapTHUHBI Mupa. CucTemMa OMOJIOTHYeCKUX HAYK
MeTto/1b1 IO3HAHMS! KUBOU PUPOJIbI (HAOIIOAEHNUE, SKCIIEPUMEHT, ONKUCAHUE,
1.2 u3MepeHue, Kiaccuukanus, MOJACIUPOBAHUE, CTaTHCTUYEecKas o0paboTka
JTAHHBIX )
2 JKuBble cucTeMbl U X OpraHu3alus
2.1 JKuBble crcteMbl (OMOCHCTEMBI) KaK IpeaMeT u3yueHus: 6ronoruu. CBoiicTBa
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OrocUCTEM U UX pa3zHooOpa3ue

2.2

YpoBHU Opranuzan OMOCUCTEM: MOJIEKYJISIPHO-T€HETUUECKHM, KIETOYHBIH,
OpraHu3MEeHHbIH, MONMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OrocdepHbIit

XHUMHYECKUM COCTaB U CTPOCHHUC KIICTKH

3.1

XUMUYECKUN COCTAB KIETKH. XHUMHYECKHUE IJIEMEHTBHI: MaKpPOAJIEMEHTBHI,
MHKpO3JieMeHTbl. Boxa u MuHepanbHble BemiectBa. DyHKUUH BOIBI U
MUHEPATBHBIX BelIeCcTB B KieTke. [lonaepxanne ocMoTuyeckoro Oasanca

3.2

benku. CoctaB u ctpoeHue 0eiaKkoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumbple ¥ 3aMEHUMBbIE AMHUHOKHUCIOTBI. AMHWHOKHCIOTHBIA COCTaB.
YpOBHM CTPYKTYphI OEITKOBOW MOJIEKYJIbI (IEpBUYHAs], BTOPUYHAs, TPETUYHAS
U YeTBEPTUYHAsI CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonornueckue
¢byHKIUU OENKOB.

®epMeHThI — Onosiornyeckue Katanuzaropsl. CTpoeHue GpepMeHTa: akTUBHBIN
HeHTp, cyOctpatHas cneunduynoctb. Kodpepmentsl. Butamunpl. OTnuuns
(epMEHTOB OT HEOPraHUYECKUX KaTaJIn3aTOPOB

33

VYrneBonpl:  MoOHOcaxapunabl  (TUIFOKO3a, pubo3a W J1e30KCUpub03a),
Iucaxapuibl (caxaposa, JIaKTo3a) M IoJucaxapuibl (Kpaxmai, TJIHUKOTeH,
HesTos03a). buonornueckue GyHKIMH yIiIeBOIOB.

Junuasl:  TPUMIMUEPUIBI, CcTepounsl, Qochomunuasl. ['uapodunbHo-
ruapodobHble cBoiicTBa. buonornueckue ¢yHkuuu nunuaos. CpaBHeHHE
YIJI€BOAOB, OCJIKOB U JIMIHJIOB KAK HCTOYHUKOB SHEPTUU

34

Hyxneunosbie kucinorsl: JIHK wu PHK. Hyxneotunsl — MoHOMepSI
HyKJIeuHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JHK. Ctpoenne u dynkiuun
PHK. AT®: ctpoenne u HyHKIIUU

3.5

ITuTonorus — Hayka o kneTtke. Knerounas teopusi. MeToabl U3yueHus KIETOK

3.6

KneTka kak menoctHas xuBasi cucrema. O0Ire npu3Haky KIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekysibl JIHK kak reHeTudeckuii ammapar, cucTemMa
cHUHTE3a OenKa

3.7

Tumel KJIETOK: JSyKapuoOTHYecKas U mpokapuormyeckas. (OcoOCHHOCTH
CTpOEHHsS MpoKapuoTuyeckoil kieTku. Kietounas crenka Oakrepuil.
CrpoeHue »yKapuOoTHUYECKOW KJIETKH. OCHOBHBIE OTIWYHUS PACTUTEIIBHOM,
JKUBOTHOM ¥ TPUOHON KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAJIHUKC, UX
¢ynkipn. [1na3marnueckas memOpana, e€ cBoiicTBa U (pyHkuuu. Lluromnasma
u e€ opranonpl. OqHOMEMOpaHHbIE OPTraHOUABI KIETKU: YHIOTIa3MaTHYECKast
cetb (DOIIC), ammapar ['onbmxu, nu3ocombl. [loyaBTOHOMHBIE OpPraHOWIBI
KJIETKH: MUTOXOHJIpUH, TUIacTHbL. [IponcxoieHre MUTOXOHPUIN U TUIaCTHI.
Buner mactun. HememOpaHHBIE OpraHOMIBI KJIETKUA: PUOOCOMBI, KIIETOYHBIN
HEHTP, PECHUYKH, KTyTUKHU. DYHKIMH OpraHONI0B KJIeTKU. BriroueHus

3.9

SAnpo — perynstopHblii eHTp kieTku. CTpoeHue sizipa: simepHas 000i04Ka,
KapuoIuia3Ma, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEMIECTB B KJIETKE

)KH?;HGI[@?ITGJ'H)HOCTI) KIJICTKH

4.1

OOMeH BelecTB, WIM MeTa0oaN3M. ACCUMIIALNSA (IUIACTUYECKU 0OMEH) U
JUCCUMMIIALUS (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolecca
MeTtabonu3ma. Tumbsl oOMeHa BeHIecTB: aBTOTPO(HBIH UM TeTepoTpOdHBI.
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Posib hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIICHIH YHEPTHU B KIETKE

4.2

®orocunre3. CperoBass U TeMmHOBasg (as3pl (orocunreza. Peaxuuu
¢dorocunTe3a. DppeKkTUBHOCTL (OTOCHHTE3a. 3HaueHue (OTOCHHTE3a IS
KU3HU Ha 3emuie. BnusiHue ycnmoBud cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI
HOBBIIIEHUS €r0 MPOLYKTUBHOCTH Y KYJIbTYPHBIX paCTEHUI.

XemocuHTE3. XeMOCHHTE3UpYIoUIie OakTeprH. 3HAUe€HHE XEMOCHHTE3a IS
JKU3HU Ha 3eMiie

4.3

OHepreTudyeckuii oOMeH B KieTke. PacrieruieHue BeIIecTB, BBIACICHHE U
AaKKyMYyJIIPDOBaHME D3HEPIUM B KJIETKE. JTalbl 3HEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucnopogHoe okuciaeHue, Win KJIETOUYHOE
JpixaHue. DPGPeKTUBHOCTh SHEPreTUYECKOro 0OMEHa

4.4

Peakuun wmarpuuHoro cuHre3a. [enernueckas wundopmanus u JHK.
Peanu3zanus renetudeckoit HHGOpPMAIMH B KIETKe. [ eHEeTHUeCKUii KOA U ero
corcTBa. Tpanckpunuus — wmarpuudbli cuHTe3 PHK. Tpancmanms —
ounocunTe3 Oenka. KogupoBanue aMuHOKUCIOT. Pons pubocom B OuocuHTEe3e
Oenka

4.5

Hexnerounsie popmbl xu3Hu — BUpychl. McTopust otkpeitus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHHSI M >KU3HEAEATEIBHOCTH BUPYCOB.
bakrepnodaru. bone3snu pacteHuil, KUBOTHBIX M YEJIOBEKAa, BHI3HIBACMBIC
BUpycamu. Bupyc ummynonedunmra uenoBexka (BUY) — Bo3Oyautens
CII1 la. [TpodunakTruka pacnpoCTpaHEHHs] BUPYCHBIX 3a00JI€BaHUMA

PasmHoxenune n HHIAWBUAYAJIbHOC PA3BUTUC OPTaHU3MOB

5.1

Krerounplid 1MWK, WIM >KA3HEHHBIM LMKN KieTku. MHTepdasza m muTo3s.
[Ipoueccel, mporekaromue B uHTepdase. Pemnukanus — peakius MaTpHIHOTO
cunre3a JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HA0Op — KapHOTHIL.
JIMnnouaHbli M TalIOWAHBIA  XPOMOCOMHBIE  HAOOpbl. XPpOMAaTHJBIL.
[{uTonornyeckue OCHOBBI Pa3sMHOKEHHMS WM WHIUMBUIYAJIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Ctaguum mutosza. [Ipoueccel, npoucxoasamye Ha
pa3HBIX CTAAMSIX MUTO3a. bBHONOrnyeckuii CMbICII MUTO3a

5.2

@DopMbI pa3MHOKEHHsI OpraHU3MOB: Oecronoe u mosuoBoe. Buasl 6ecronoro
pPasMHOXKEHUS: JIeJIEHUEe HAJBOE, MOYKOBAaHME OJHO- U MHOTOKJIETOUYHBIX,
cropooOpa3oBaHHe, BETETAaTUBHOE  pPa3MHOXKECHHUE. HckyccTBEeHHOE
KJIOHUPOBaHHUE OPraHU3MOB, €r0 3HaUCHHE JJIsl CEJCKINH

53

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOro.

Meiio3. Cragun Mmeiosza. Ilponeccel, mpoucxoisiue Ha CTaausIX Menosa.
IToBenenue xpomocom B Mmeiose. Kpoccunrosep. buosiornyeckuii cMbIcn u
3HA4YCHHE Meio3a

5.4

['ameTorenes — mporecc 0Opa30BaHMS TOJIOBBIX KJIETOK Yy YKMBOTHBIX.
[TonoBbie sKenme3bl: CEeMEHHUKH U suyHuKU. OOpa3oBaHUE U Ppa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CIepMaTo30M], SIMIEKIETKAa) — CIepMaTOreHe3 U
ooreHe3. (OcOOEHHOCTH CTPOCHHUS  SHMIEKIETOK M  CIepMaTO30U[IO0B.
OnnonorBopenue. IlapreHorenes

5.5

WunuBuayansHoe  pa3BuTHE (OHTOreHE3). OMOpHOHAJIBHOE pa3BUTHE
(omOpuorene3). Orambl SMOPHUOHAILHOTO Pa3BUTHA Y TIO3BOHOYHBIX
KUBOTHBIX: JIpOOJIEHHE, TacTpyisuus, opraHorenes. [locTamOpuoHaNbHOE
pasBuTHE. THUNBl MOCTAIMOPHOHAIBLHOTO PAa3BUTHS: TPSMOE, HENpPSIMOe
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(munHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHMsS: CTPOCHHE
CEMEHH, CTAJMU PA3BUTHUS

HacnencTBeHHOCTh U U3MEHUYHUBOCTh OpraHnu3MoB

6.1

IIpenmer u 3agauu reHeTuku. Mcropust pa3BuTHs TEHETUKU. Bxian
POCCUICKHX U 3apyOEKHBIX YUEHBIX B PA3BUTHE T€HETUKHU. MeTO bl TeHETUKU
(TMOpUIOTOTUYECKHM, IIMTOTCHETUYECKHH, MOJEKYIIPHO-TeHETUYECKUiN).
OCHOBHBIE TEHETHUECKHUE TOHATHS. | 'eHeTHuYecKasi CAMBOJIMKA, UCIIOJIb3yeMast
B CXE€MaX CKpEIMBAHUI

6.2

3aKOHOMEPHOCTU HAclIeI0BaHUs MPU3HAKOB, yCTaHOBIEHHbIE . Mennaenem.
MonorubpunHoe CKpenmBaHue. 3aKOH €IUHO00pasusi THOPHIOB IEPBOTO
nokosnienus. [lpaBuno gomMuHUpOBaHUS. 3aKOH pACIICIUICHUS MNPU3HAKOB.
I'mnoTe3a unctorsl ramer. [loaHOE M HEMOTHOE JOMUHUPOBAHUE.
JurubpugHoe  ckpelyBaHHe. 3aKOH  HE3aBUCHUMOIO  HACJEIOBaHUS
MpU3HaKoB. [luToreHeTnyeckne OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUA.
AHanu3upyroniee  ckpemuBaHue.  Mcrnonb3oBaHHME — aHAIM3HPYIOLIETO
CKPEIIMBAHMSI JIJIs1 OTIPEICTICHUSI TEHOTUIIA 0COOU

6.3

CuerieHHOoe  HacienoBaHue npusHakoB. Pabora T. Moprana 1o
CIIETIJICHHOMY Haclie[IoBaHUIO TeHOB. HapyiieHue cremieHuss TIeHOB B
pe3ynbTare KpOCCHUHroBepa. XpOMOCOMHAasi TEOpHUS HACJIEICTBEHHOCTH.
['eneTnueckue KapThl.

I'enetnka mona. XpoMOCOMHOE OIpeNeSieHHe Mmoja. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omMorameTHble U rereporaMeTHble opranu3msl. HacnenoBanue
IMPU3HAKOB, CHCTIJICHHBIX C ITIOJIOM

6.4

N3merunBocTh. Buasl M3MEHUYNMBOCTH: HEHACJICICTBEHHAS U HACJICICTBEHHAS.
Pomp cpenpl B HEHAcHEOCTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON HW3MEHYMBOCTH. BapwanWoHHBIA psAl W BapuallioOHHAs
kpuBas. Hopma peakiuum mnpusHaka. KonaudecTBEHHbIE M KauyeCTBEHHbIC
npu3HaKM W uX HopMma peakuud. CBoiicTBa  MOAU(UKAIIMOHHOM
W3MEHYMBOCTHU

6.5

HaCHe,Z[CTBCHHaSI, nin T CHOTUIIMYCCKAasA, HN3MCHYHMBOCTD. KOM6I/IHaTI/IBHaSI
W3MEHYMBOCTh. Mei03 W TIOJIOBOM TpoOIlecC — OCHOBAa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTallMOHHAas HM3MEHYMBOCTh. Kiaccudukanms MyTaunuid:
FeHHbIE XPOMOCOMHBIE, TE€HOMHbIe. YacToTa M NPUYUHBI MYTalUH.
Myrtarennsie (GakTopbl. 3aKOH TOMOJOTMYECKHX PAZOB B HACJIEICTBEHHOM
n3meHunBoctr H.M. BaBunosa

6.6

I'enetuka denmoBeka. Kapuorun dyenoBeka. OCHOBHBIE METO/bl T€HETUKH
YeJI0BEKa: reHEeaIOTHYSCKHH, OJIM3HEIOBBIH, IIUTOT€HETUYECKUI,
OMOXMMHUYECKHH, MOJNEKYJSIpHO-TeHeTHUeckuii. COBpeMEHHOE OmpeneieHne
TE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHUPOBaHUE, TeHOTUITUPOBAHUE, B TOM YHCIIE
¢ momomrwto ITI[P-ananu3a. HacineacTBeHHbie 3a001€BaHMS YEIOBEKA: TCHHBIC
Oone3nu, OOJE3HM €  HACIEJACTBEHHOW  IPenpacroyioKEHHOCTHIO,
XpoMOCcOMHBIE OoJyie3HH. (CoMaThyeckue W TEeHEpAaTUBHBIC MYTAaIlHH.
[TpuHIMIBI 3M0pOBOTO 00pa3a JKWU3HU, TUATHOCTHKH, NPOMDUIAKTUKA H
JICUEHUS T€HETHYECKUX 0oJie3HeE. Meanko-reHeTHIECKOE
KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKON TeHETHKU B IPEIOTBPAICHUU U
JICUEHUN F'eHETUUECKHUX 3a00JIeBaHUI YeJoBeKa
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Cenexnst opraan3MoB. OCHOBBI OMOTEXHOJIOTHI

7.1

Cenexkuus Kak HayKa M Ipolecc. 3apoKICHHE CEJIIEKLUU M JOMECTHKALUS.
VYuenne H.M. BaBuioBa o0 NEHTpax NPOUCXOXKIEHUS M MHOTrooOpasus
KYyJbTYPHBIX pacTeHHMH. LIeHTpBI NPOMCXOXKIECHMS IOMAIIHUX YKUBOTHBIX.
Copr, nopoza, mwramm

7.2

CoBpeMeHHbIE METOJIbl CelleKIMU. MaccoBbI M MHIAMBHLyadbHBIN OTOOPHI B
CEJIEKIIMM pacTeHUH U >KuBOTHBIX. OlieHKa 3KcTepbepa. binskopoacTBeHHOE
cKpelBaHue — UHOpuAMHT. Yncras nuHug. CKpeuiMBaHWEe YUCTBIX JTMHHM.
I'erepo3uc, wunu rubpuaHas cuwia. HepoacTBeHHOe CKpelIMBaHUE —
ayrOpuaunr. OtnanéHHas ruOpuanzanus U e€ ycnexu. McKycCTBeHHBIN
MyTareHe3 M IOJIyYEHHUE IMOJUIUIOUIO0B. J[OCTHMKEHMS CENeKIIMU pPacTEHUH,
YKUBOTHBIX U MUKPOOPraHU3MOB

7.3

buorexHonorus kak oTrpacib NPOU3BOJACTBA. ['€HHas MHXKEHepus. DTambl
co3nanusa pexkomOunantHoi JIHK u Tpancrennsix opranusmosn. Kierounas
uHxeHepus. Kiierounble KyJIbTypbl. MHKPOKIOHAJIbHOE Pa3MHOKEHUE
pacrenuii. KioHMpoBaHWE BBICOKOMPOAYKTUBHBIX CEIBCKOXO3SIICTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKUE U dTHUecKue mnpodnembl. MO — reHeTudecku
MOAM(UITTPOBAHHBIC OPTAHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii YJIEMEHT COACPKAHMS

OBOJTIOLIMOHHAS OMOJIOTUA

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeugerenbctBa 3BostouHd. IlameoHTonornMueckue: MOCIEI0BATENBHOCTD
II0ABJICHUS BUJIOB B MaJICOHTOJIOTHISCKOM JICTOIMUCH, TMECPCXOIHBIC (bOpMBI.
buoreorpaduyeckue: cxoacTtBo M paznuuue ¢GayH U (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJACTBA U pa3ivuus SMOPHUOHOB Ppa3HbIX
BUJOB  NO3BOHOYHBIX. CpaBHMTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHhbl, aTaBU3MBbI. MOJIGKyJI?IpHO-
OMOXMMHUYECKUE: CXOJCTBO MEXAHHW3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX
MeTa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomonmonHass  Teopuss Y. Jlapeuna. IlpeanocbulkM  BO3HMKHOBEHHS
JapBUHMU3MA. J[BIDKYIIME CHUJIBI 3BOJIONUHU BUIOB 1Mo JlapBUHY (M30BITOUHOE
pa3MHOKEHHE  TpU  OTPAHUYEHHOCTH  PECypCcOB,  HEOIpeaenEéHHas
M3MEHYMBOCTh, 00ph0a 3a CYIIECTBOBAHNE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopus sBomonuu (CTD) U OCHOBHBIE €€ TONOXKEHHUS.
MuxkposBostonys. [Tonynsiys kak eIMHNIA BUIA U SBOJTIOLUN

1.4

JBkyme cuiibl ((hakTOphl) HBOJIONUKM BUAOB B NpHpoje. MyTalMOHHBIH
nporecc 1 KOMOMHATUBHAS W3MEHYMUBOCTb. [lomynsanoHHbIe BOJIHBI U Ipeid
reHoB. M3zomsaums u wmurpanus. EctecTBeHHBIH OTOOpP — HampaBiSIOLIMNA
¢axTop 3BomoLUH. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[IprucrocoOIeHHOCTh OPraHM3MOB KakK pPe3yibTaT H3BOMIONMU. [lpumepsr
IpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAJANTALINY.

Bun u BumooGpasoBanue. Kpurepunm Buzma. OcHoBHblE  (HOPMBI
BU000pa30BaHus: reorpauyeckoe, IK0JIOTHYECKoe

1.5

MaKpOSBOHIOLII/IH. cDOprI OBOJIFOIINH: q)HJIeTI/I‘leCKaH, JUBCPICHTHA,
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KOHBEpreHTHasl, napauienbHas. HeoOpatumMocTh 9BONIIOIIMN

Bo3HMKHOBEHHE U pa3BUTHE KU3HU Ha 3emiie

2.1

JloHayuHble NpENCTaBICHUS O 3apOKICHHUM JKW3HU. HaydHble rumoressl
BO3HUKHOBEHUS XU3HM Ha 3emJie: abuoreHe3 W MaHcnepMus. XUMHUYecKas
ABOJIIOLIMS. DKCHEPUMEHTAIBHOE TMOATBEPKACHUE XUMHUYECKOH 3BOJIOLUU.
HauanbHble 3Tansl 6uonorndyeckoit ssomonuu. ['nnoreza PHK-mupa. Ilepseie
KIETKM MW uX 2Bomonus. @DopmMupoBaHHME OCHOBHBIX TIPYINI KUBBIX
OpraHU3MOB

2.2

Pa3Butne xu3HM Ha 3emie mo 3paM u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas 3pbl. [laneosolickas spa u e€ mepuoabl: KeMOpHilCKui,
OPAOBUKCKUHN, CWIyPUMCKUN, JAEBOHCKUN, KaMEHHOYTOJIbHBIM, IEPMCKHM.
Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUM, MEJIOBOM.
KaitHo3oiickas »3pa u €€ mepuoAbl: MAJCOT€HOBBbIN, HEOrE€HOBBIM,
AHTPOIIOI€HOBBIA. XapaKTepUCTUKA KIMMaTa M TE€O0JIOTMYECKUX IIPOLECCOB.
OcHOBHbIE 3Tambl 3BOJIIOLMM  PACTUTEIBHOTO U SKMBOTHOILO  MHpa.
Apomopdo3bl y pacTeHuid U KUBOTHBIX. [losiBIIeHHE, paclBET U BBIMUPAHUE
TPYII XKUBBIX OPTAHU3MOB
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Cucrema OpTraHHU4YEeCKOro MuHpa KaK OTpPaXCHUC 3SBOJIIOLUU. OcHoBHbBIC
CUCTCMATHUYCCKUC I'PYNIIBI OPTaHN3MOB

2.4

OBOJIIOLMS YeTI0BEKa. AHTPOIOJIOrUs KaK Hayka. PazButue npencraBieHui o
IIPOUCXOXACHUN 4YesloBeKa. MeTonbl u3ydeHusl aHTpororene3a. CxoacTsa u
pa3nuyus 4eloBeKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YeJIOBEKa.
JBrxyuue cuibl (pakTopbl) aHTponorenesa. HacnencTBeHHas M3MEHUYNBOCTD
U ecTecTBeHHbIN 0TO0p. OO1IeCTBEHHBINH 00pa3 KU3HU, U3TOTOBJICHHUE OPYAH
TpyZa, MBIIIJIEHUE, PEUb

2.5

OcHOBHEBIE CTaAuu U BCTBU 3BOJJIIOLUHN YCIIOBCKA: aBCTPAJIOIIUTCKHU, Yemosek
yMenbid, YenmoBek mnpsMoxoasmui, YenoBek HeaHIepTalbCKuid, YernoBek
pa3yMHbIid. Haxo/ku HCKOMaeMbIX OCTaHKOB, BPEMsI CYIIECTBOBAHUS, 00JIaCTh
pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 XKU3HH, OPYIus

2.6

UYenoBeueckne  packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMIHAS
(eBpa3uiickasi), HErpo-aBCTpaJlouAHasl (dKBATOpHUAJIbHAs), MOHIOJIOUAHAS
(azuarcko-aMepukaHckas). YepThl TPUCIOCOOICHHOCTH TPEICTaBUTENIEH
YeJIOBEYECKHX pac K YCJIOBUSAM CYIIECTBOBaHHA. EJAMHCTBO YelOBEUECKUX
pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpY>Karolias cpea

3.1

OKoJsiorus Kak Hayka. 3alaqd ¥ pa3zeiibl SKOJOIMU. MeTobl 3KOJIOIrMYECKUX
uccleoBaHui.  Okojorumdeckoe  MupoBo33peHue. Cpenpl  oOuTaHUsS
OpPraHU3MOB: BOJIHAS, Ha3eMHO-BO3/yIlIHas, IIOYBEHHAs,
BHYTPHUOpPraHU3MEHHAS

3.2

Okonornyeckue (¢akropel. Kiaccupukamust 9SKOIOTHYECKHX  (PaKTOPOB:
abmoTnueckne, OMOTHYECKHE M aHTPOIOTEHHbIE. J[efcTBHE HIKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBbI

3.3

Abuotnyeckue (QakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoToneproausM.
IIpucnocobnenuss OpraHusmMoB K J€HCTBHIO aOMOTHYECKUX (DAaKTOPOB.
buosornueckre puTMbl

3.4

buotnyeckue gaxkropsl. Buabl OnoTHYECKHX B3aUMOJICHCTBUNA: KOHKYPEHITHS,
XMITHUYECTBO, MapPa3sUTHU3M, MYTyaju3M, KOMMEHCAJIU3M (HaxJeOHUYECTBO,
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KBapTUPAHTCTBO), aMEHCAIM3M, HeUTpanm3M. 3HadYeHHWE OWOTHYECKUX
B3aMMOJICHCTBHMI  JUISI  CYIICCTBOBAaHHMS  OPraHM3MOB B MPHPOJIHBIX
CO00IIIeECTBAX

3.5

DKOJIOTHYECKHE XapaKTepUCTUKH nomyssinud. (OCHOBHBIE —IOKa3aTeNlu
MONYJIALIMK: YUCIEHHOCTD, INIOTHOCTh, POXAAEMOCTb, CMEPTHOCTD, IIPUPOCT,
Murpanus. JIMHaMMKa YUCICHHOCTH ONYJIALMY U €€ peryssiuus

Coo0111ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypsl OuoOlIEeHO3a: BHUIOBas,
pOCTpaHCTBEHHas1, Tpoduueckas (muuienast). Bunbl-nomunantsl. CBsi3u B
OHoLIEeHO3€e

4.2

Dkojoruueckue cucteMmbl (3kocucteMbl). lloHsTne 00 »3KocucTeMe W
6uoreoneHo3e. OyHKIMOHATIbHbIE KOMIOHEHTHI 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoTr BemlecTB W TIOTOK SHEPruud B
skocucteme. Tpoduueckue (muiieBbie) ypoBHU 3KocucTeMbl. [lumieBbie nenu
n cetd. OCHOBHBIE IIOKa3aTeM »HKOCHUCTEMBI: OHoOMacca, IPOMYKIHSL.
DKOJIOTHYeCKHEe MUPAMUIBL: TPOAYKIINHU, YUCICHHOCTH, OMomacchl. CBoiicTBa
9KOCHCTEM: YCTOWYMBOCTb, CAMOPETyJIsiiysl, pa3Butue. CyKieccus
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[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI 03€p M peK. DKOcHCTeMa XBOWHOTO
WM IIUPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3MMCTBEHHOE  3HAUEHUE  arpoO’KOCHCTEM U
ypOOIKOCHUCTEM.

buopasznoobpaszue kak (¢akrop ycroiuuBoctu sKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO Pa3HOOOpa3usi Ha 3emiie

44

VYuenue B.U. Bepnaackoro o Oumocdepe. ['paHuIbl, COCTaB M CTPYKTypa
6uocdepsl. Kusoe BeniectBo U ero ¢pyHkuuu. OcodeHHocTn 6Mochepsl Kak
r7100abHOM 3KOCUCTEMBI. [IMHAMUYecKoe paBHOBECHE M OOpaTHAas CBsI3b B
ounoctepe. KpyroBopoTsl BemecTB U OMOT€OXMMHYECKUE KBl 3JIEMEHTOB
(yrnepopa, azora). 3oHanbHOCTE OHochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTBo B Omocdepe 3emiin. AHTPOIIOTeHHBIE U3MEHEHUs B Ouocdepe.
['mobanbHBIE YKOIIOTUYECKUE TIPOOIEMBI.

OcHOBa palNMOHATIBHOTO YIPABICHUS MPHUPOJHBIMH pecypcamMH | HX
WCToJIb30BaHue. JIoCTIKEHUs] OMOJIOTHH U OXPaHa MIPUPOJIBI
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