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Conep:kanmne yueOHOro npeamera

10 KJIACC

Tema 1. Buosorus kak Hayka

buosornss kak Hayka. CBs3b OMOJNOTMHM C OOLIECTBEHHBIMH, TEXHHUECKUMH H APYTUMH
€CTECTBCHHBIMU Haykamu, (umocodueii, STUKOW, OICTETHKOW M TmpaBoM. Ponbs Ouosiorun B
(hopMUpPOBaHUN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucTemMa OHOJIOTHYECKUX HaAYK.

MeTtopl MMO3HAHUS JKUBOM MHpHUpPOAbl (HAOMIOJEHUE, SKCIIEPUMEHT, ONKCAaHUE, H3MEpEHHUE,
KJaccu(uKamus, MOICIMPOBAHNE, CTATHCTUIECKasi 00pabOTKa JaHHBIX).

Hemoncmpayuu:

Iopmpemeur: Y. Napsun, I'. Menaens, H.K. Konbnos, k. Yorcon u @. Kpuk.

Tabauywl u cxemvl: «MeTOIbI TO3HAHUS )KUBOH TPUPOIBI.

Jlabopamopuvle u npakmuueckue padomui:

[Ipaktnueckas pabora Ne 1. «Mcnosnb3oBaHue pa3iaUMYHBIX METOJOB IPU  U3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 HX OPraHu3al U

Xusble cuctembl (OMOCUCTEMBI) KaK MpPeAMET U3ydeHHUs: Onosoruu. OTiIn4ue KUBBIX CUCTEM
OT HEOPTaHWUYECKOU IPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HooOpa3ue. YPOBHU OpraHu3alid OMOCUCTEM: MOJIEKYIISPHBIH,

KJIETOYHBIH, TKaHEBBIN, OpPraHU3MEHHBIH, MOMYJISITUOHHO-BUIOBOMH, 9KOCHUCTEMHBIHN
(ObuoreoneHoTHYECKHiT), OHOChHEPHBIH.
Hemoncmpayuu:

Tabnuywsl u cxemsi: «OCHOBHBIE TPU3HAKY KU3HUY», « Y POBHU OpPraHU3ally )KMBOW PUPOIBI».

Obopyoosanue: moaens mosiekynsl JIHK.

Tema 3. Xumuueckuii COCTaB H CTPOeHUE KJIETKH

XHWMHYECKUN COCTaB KIETKH. XHUMHYECKHE SJIEMEHTBI: MAKpPOJIEMEHTHI, MHKPOIJIEMEHTHI.
Bonia n MmuHepanbHbI€ BENIECTBA.

OyHKIMU BOJBI U MUHEPAJIbHBIX BelIecTB B KieTke. [loqaepkanne ocMoTHUecKoro GanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. Hezamennmble u
3aMEHUMBIE aMHUHOKHCIOTHI. AMWHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OCIIKOBOW MOJICKYJIBI
(mepBuyHasi, BTOpUYHAs, TPETUYHAs M UYETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBONCTBa OEJIKOB.
buonorndeckue GpyHKIIMU OCIKOB.

®epMeHThl — Ouosornyeckue KaraiauzaTopbl. CTpoeHue ¢epMeHTa: AaKTUBHBIM ILIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. OTinnuust GepMEeHTOB OT HEOPTraHMUECKUX
KaTaJau3aTopoB.

VYrneBoapl: MOHOcaxapuabl (TJIHOK03a, pubo3a U Je30kcuprbo3a), aucaxapuibl (caxaposa,
JIAKTO03a) U MOJINCaXapuabl (Kpaxmall, TIIMKOTeH, LelI0103a). buonornueckue GpyHKIMU YriaeBOA0B.

Jlunuael: Tpuriuuepuasl, pocdonaumnuasl, crepoussl. ['uapodunsHo-ruapodoOHBIE CBOMCTBA.
buonorunueckne Qynkuuu aunuaoB. CpaBHEHHE YTIEBOAOB, OETKOB W JIMIUIOB KaK HCTOYHHUKOB
SHEPruM.

Hyxneunosbsie kucnotsl: JJHK um PHK. Hykneotunsl — MOHOMEpBl HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JIHK. Ctpoenne u ¢pynkunn PHK. Buast PHK. AT®: ctpoenue u pyHKIuu.

HuTonorus — Hayka o kieTke. KnetouHas Teopust — mpumep B3auMOJICHCTBUS UAeH U (PaKToB B
Hay4YHOM MO3HAHUHU. MeTObl U3yUeHUS KIETKH.

Knetka kak memoctHas xuBas cuctema. OOIIue MpU3HAKK KIETOK: 3aMKHYyTas Hapy>KHas
MeMOpana, monekynsl JIHK kak renerudeckwuii anmapar, cucteMa CuHTe3a Oenka.



Tumbl  KJIETOK: dyKapuOTHUecKass UM mpokapuoTuueckas. (OcoOEHHOCTH  CTPOEHUS
poKapuoTHUecKor kieTku. Kietouynas crenka Oakrepuii. CTpoeHHE SYKapUOTHUECKOW KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBEepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAs CTEHKAa, TJMKOKAIUKC, MX (YHKIHUU.
[Tna3maruyeckass wmemOpana, e€ cBoiictBa u ¢yHkuumu. LuTormasma U e€ OpraHoOMIBL
OnnomemOpannbie opranounsl kinetku: OIIC, ammapar ['onbmxu, amsocomsbl. [lomyaBTOHOMHBIE
OpraHoujibl KJIETKU: MUTOXOHJpUHU, IacTUAbl. lIpomcxoxaeHne MUTOXOHApUNA M muacTUA. Bumsl
wiactua. HememOpanHble OpraHOUIBI KIETKA: PUOOCOMBI, KIETOYHBINA IIEHTP, IEHTPUOIN, PECHUYKH,
Kryruky. OyHKIUKM OPraHOUI0B KIIETKH. BritoyeHus.

SAnpo — perymaropHsiid neHTp kieTku. CTpoeHwe sijpa: saepHas 000J10YKa, KapHOIUIa3Ma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIIETKE.

Hemoncmpayuu:

Iopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K.M. bap.

Juacpammur:  «Pacripenenenue  XMMHUYECKHMX ~ JJIEMEHTOB B HEXHMBOM  MpUpoOje»,
«Pacrnpenenenne XMMHUECKUX 3JIEMEHTOB B KUBOU IPUPOJIEN.

Tabnuywr u cxemwvi: «llepuoguueckas TabaUIa XUMHYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbI», «buocuuTe3 Oenka», «CtpoeHue Mojekyabl Oenka», «CrtpoeHue ¢epMeHTay,
«Hyxknennossle kucnotel. JJHK», «Crpoenme monekynsl AT®», «CTpoeHHE 3yKapHOTHYECKOM
kietkn», «CTpoeHue IKUBOTHOM KIETKH», «CTpoeHHe pacTUTENbHOW KiIeTkn», «CTpoeHue
MPOKAPUOTHYECKON KIETKN», «CTpOEHUE A/Ipa KIETKN», « Y TIE€BOABDY, «JIumuasn».

ObopyoosaHue: CBETOBOM MHUKPOCKOI, OOOpYy/IOBaHHWE I TIPOBEICHUS HaOIIOACHUH,
U3MEpEeHU, SKCIIEPUMEHTOB, MUKPOTIpENapaThl paCTUTENbHBIX, dKUBOTHBIX U OAKTEpUATbHBIX KIIETOK.

Jlabopamopnwsie u npakmuueckue padomol:

JlaGopatopnast pabora Ne 1. «l3ydyeHwme KaTaqmuTHYECKOW AaKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlaGopaTtopnast pabora Ne 2. «/3ydeHue CTpoeHUsT KJICTOK PACTEHUH, KUBOTHBIX U OaKTEpHid
I10J] MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIPENAPATaX U UX OTHCAHUEN.

Tema 4. ) KusHeaessTeIbHOCTH KJICTKH

OOmeH BemecTB, WM MEeTab0IM3M. AcCUMUIIAINA (TIJTACTUYECKUH OOMEH) W JAMCCUMUIISAINS
(aHeprernyeckuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Mpoliecca MeTaboau3Ma. Poiib 3aKOHOB COXpaHeHUs
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIu3Ma.

Tumnbl oOMeHa BelecTB: aBTOTpO(dHBIN U TeTepoTpodHbIi. Pob pepMeHTOB B 0OMEHE BEIIECTB
U MPEBPAILICHUH SHEPIUU B KIIETKE.

®ortocunre3. CperoBas u TemHOBas ¢a3pl  (orocunreza. Peakuuu QorocuHTesa.
OddextuBHOCTh (PoTOCHHTE3a. 3HaueHUe (POTOCHHTE3a IS KU3HM Ha 3emie. BnusHue ycrnoBuit
cpensl Ha (POTOCHHTES3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYOIIUe OaKTepuu. 3HaUeHne XeMOCHUHTEe3a JIJIs )KU3HU Ha 3eMIie.

DHepreTudeckuii oOMeH B KieTke. PaciierieHune BeliecTB, BbIACICHHE U aKKyMYJIHUPOBaHHE
SHEPruM B KIETKE. DTambl SHEpreTuiyeckoro oomena. ['mukonus. bpoxenue u ero Bunasl. Kucnopoanoe
OKHCIIEHHE, WIM KJIeTouHoe JbIxaHue. OxucnurensHoe dochopunupoanue. DPdekTuBHOCTH
HHEPreTUYEeCKOTro 0OMeHa.

Peakium  marpuuyHoro cuHre3a. [I'eHernueckas wuHpopmamus wu JHK. Peamuzauums
reHeTuueckoil uHpopmanuu B KieTke. ['eHeTWdeckwil KOO M ero cmoiicTtBa. TpaHCKpUmIus —
Matpuunblii cuHTe3 PHK. Tpancnsauus — Ouocunrte3 Oenka. Otambl TpaHcisaiuu. KomupoBanue
aMHHOKUCIOT. Posib pubocoM B OruocuHTe3e Oernka.

Hexnerounsle ¢opmel xu3Hu — BUpychl. Vctopust oTkpsitus BupycoB (.M. MBanoBckwuil).
OCOOEHHOCTH CTPOEHHS W JKM3HEHHOrO IMKJIa BHUpYycoB. bakrepuodaru. bonesnu pactenui,
KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIE BUpycamH. Bupyc ummyHoneduimra uenoBeka (BUY) —
Bo3Oymutens CIIMJla. OOpaTHast TpaHCKpuWMIUs, peBepraza u wuHTerpasza. [Ipodunakruka
pacrpocTpaHeHHs! BUPYCHBIX 3a00JIeBaHUM.

Hemoncmpayuu:



Iopmpemui: H.K. Konbuos, [{.1. IBanosckuii, K.A. Tumupszes.

Tabruyer u cxemor: «Tunsl nutanusy, «Metaboauszm», «MHUTOXOHAPHS», «DHEPTETUUCCKUI
oOmeny, «Xnopormnacty», «Dotocunresy, «Ctpoenne JJHK», «Ctpoenue u QyHKIIMOHUPOBAHHUE T€HAY,
«Cunre3 Oenka», «l'eHernyeckuii koa», «Bupycol», «bakrepuodaru», «CTpoeHHE U KU3HCHHBIH
ki Bupyca CIIN/la, 6akrepuodaray, «Permmmkarus JTHK».

Obopydosanue: mopemu-ammukanuu «YaBoenne JHK wu tpanckpunmmsy», «buocuHTtes
oenka», «CTpoeHue KIeTKI», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHMe 1 HHAMBHAYAIbHOE Pa3BUTHE OPraHU3MOB

Knerounslii nWkn, WM JKU3HEHHBIM LUK KiIeTku. MHTepdaza wm wmwuro3. Ilpomeccst,
nporekamomue B uHTepdasze. Permkanus — peakuus marpuyHoro cuHre3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIH HabOp — KapuOTHI. JUIJIOUIHBIA U TallJIOUTHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatusl. [luTonornueckre 0OCHOBBI Pa3MHOXKEHHS M MHIUBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue xnerkn — muto3. Cragun murosa. [Iporecchl, MpoucXoasiiie Ha pa3sHbIX CTaAMSIX
MHTO3a. BHOJIOrHYeCcKuil CMBICI MUTO3A.

[Iporpammupyemasi rudenb KIETKH — aronTo3.

@®opMBl pa3MHOXKEHHSI OPraHU3MOB: O€Crojioe U MojioBoe. Buapl 0ecnosioro pa3MHOXEHHS:
JIeIeHUe HaJBO€, IIOYKOBAHWE OJHO- M MHOTIOKJIETOYHBIX, CIOPOOOpa3oBaHHE, BEreTaTUBHOE
pa3MHokeHHe. VICKycCTBEHHOE KIIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHUE JUIS CEJIEKIIUH.

[TonoBoe pa3zMHOK€EHUE, €T0 OTINYHS OT OECIOJIOrO.

Meiio3. Cragum wmeiio3a. I[lpomecchl, mpoucxoasdiiue Ha crTagusax Meio3a. [loBenenue
XxpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbIC U 3HAYEHUE MEN03a.

I'amerorenes — mponecc oOpa3oBaHHsS MOJIOBBIX KJIETOK Yy KMBOTHBIX. [lojoBbie >kemne3bl:
CEeMEHHUKUM M sSW4YHUKH. OOpa3oBaHHWE M pa3BUTHE IMOJIOBBIX KJIETOK — TrameT (CrepMaTo30uJ,
STMIIEKIIETKA) — criepMaTorene3 u ooreHe3. OCOOCHHOCTH CTPOCHHUS SHUIICKICTOK U CIIEPMATO30HI0B.
OmnonoTtBopenue. [TapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (AMOpHOTreHe3). DTambl
SMOpPHOHAILHOTO PA3BUTHsI Yy IMO3BOHOYHBIX JKMBOTHBIX: IPOOJIEHUE, TacTpyJslus, OpPraHOTEHE3.
[TocTomOproHanbHOE pa3BuTHE. THUNBI MOCTAIMOPHMOHAIBHOTO PAa3BUTHS: MpPsIMOE, HEmpsMoe
(mmuurHOYHOE). BnmsHMe cpeapl Ha pa3BUTHE OPraHu3MoB, (PaKTOpPbI, CIOCOOHBIE BBI3BIBATH
BpOXAEHHBIE YPOJCTBA.

Poct n pasButue pacreHuii. OHTOr€HE3 LIBETKOBOI'O PACTEHMS: CTPOCHHUE CEMEHHM, CTaIuu
pa3BUTHSL.

Hemoncmpayuu:

Tabnuysr u cxemol: «DPOPMBI pa3MHOKEHUS OPTraHU3MOBY, «JIBOIlHOE OIJIOJOTBOpPEHHE Y
LBETKOBBIX pacTeHHil», «BererarnuBHOe pa3MHOXEHHUE pacTeHui», «JlemeHue KIeTKu OaxTepuii»,
«CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHue XxpoMocoMbl», «Knerounsiii nukm», «Permkanusa [JHK»,
«Muros», «Meiosz», «lIpsmoe u HempsiMoe pazBuTue», «l'ameroreHe3 y MIEKONUTAOIIHUX U
yesnoBeka», «OCHOBHbIE CTaJIMM OHTOTEHE3a».

Obopyoosanue:  MHUKpPOCKON, MuKporpenaparhl — «CrepMaro30uapl  MIIEKOIUTAIOLIETOY,
«Aiueknerka miekonuTarouero», «Kapruokunes B KieTkax KOpEIIKa JIyKa», MarHUTHash MOJEIb-
anruiukanus «Jlenenue kierkn», moaens JJHK, mogens metadazHoit XpOMOCOMBI.

Jlabopamopuvie u npakmuueckue paoomoi:

JlaGopatopHast pabota Ne 3. «Habmtomenue MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKPOIPENapaTax».

JlaGoparopnass pabGora Ne 4. «l3ydeHue CTpoeHMs TIOJNOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparaxy.

Tema 6. HacsieqcTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3agauu reHeTuku. Mctopust pa3BUTHSA T€HETUKU. POJIb LUTOIOTHH U SMOPHOIOTUN
B CTQHOBJICHHM I'eHeTUKU. Bkiiag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE T€HETHKH. MeTobl
TeHEeTUKU (TUOPHIOJIOTUYECKUH, IIMTOTEHETUYECKUH, MOJEKYIIpHO-reHeTndeckuit). OCHOBHBIE
IFEHETUUYECKUE TIOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpPEIMBaHHM.



3aKOHOMEPHOCTU HaclieZJOBaHUs MPU3HAKOB, ycTaHOBIIeHHbIE . Mennenem. MonoruOpuaHoe
CKpelrBaHue. 3aKOH eIuHooOpa3ust TMOpPUAOB TMeEpBOro mokojeHus. I[IpaBuiao JOMUHHMpOBAHUS.
3aKoH pacIleryieHus IpU3HaKoB. [ nnores3a unctorel ramet. [10aHOE U HETOIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpeUIMBaHHME.  3aKOH  HE3aBHUCHMOTO  HACIICOBAaHUS  NPHU3HAKOB.
[{uToreHeTH4YeCKUE OCHOBBI TUTHOPUIHOTO CKpEIIMBAaHUS. AHAIM3UPYIOLIEE CKpEUIMBaHHE.
Hcnosb30BaHne aHAJIM3UPYIOLIETO CKPELIMBAHUS JUIsl ONIPEAETICHUS T€HOTUIIA OCOOH.

CuermieHHoe HacienoBanue npusHakoB. Pabora T. Moprana no cuerjieHHOMY HacjIeI0BaHHUIO
reHoB. Hapylienue crerienys reHoB B pe3yibTaTe KPOCCUHIOBEpPa.

XpoMOCOMHasl TEOpUs HACIEACTBEHHOCTH. | 'eHeTuueckue KapThl.

I'enernka moma. XpoMOCOMHOE ONIpENENIEHHE MO0JiIa. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omoramerHsle U rereporaMeTHble opraHnu3Mbl. HacienoBanue npu3HaKkoB, CLEIJIEHHBIX € TI0JIOM.

N3menunBocTh. Busibl M3MEHUMBOCTH: HEHACIIEJCTBEHHasl U HacieJAcTBeHHas. Ponb cpenbl B
HEHACJIEJICTBEHHOM  M3MEHYMBOCTHU.  XapaKTepUCTUKa  MOAM(PHUKAIMOHHON  HM3MEHYHMBOCTH.
Baprnanmonsslii psnx u BapuanuoHHas Kpuas. Hopma peaknum npusnaka. KosmuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakinu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBennas, wiaM TeHOTHUMUYECKas, H3MEHUYMBOCTb. KoMOWHATHBHAasT WM3MEHYUBOCTH.
Meii03 1 1oJIOBOH IPOLECC — OCHOBAa KOMOMHATUBHON M3MEHYMBOCTH. MyTallnOHHAs N3MEHUNUBOCTb.
Knaccudukanus myramuii: TeHHBIE, XpPOMOCOMHBIE, T€éHOMHBIE. YacToTa W TNPUYHHBI MYTaIlHil.
Myrarensnsle (akTopbl. 3aKOH TOMOJIOTHYECKHMX pSI0B B HacleACTBEHHOW wu3MmeHuumBoctu H.U.
Baswuinoga.

BHesiepHas HacieICTBEHHOCTh U N3MEHUYUBOCTb.

I'eneruka uyenoBeka. Kapuorunm denoBeka. OCHOBHBIE METOJbl TEHETUKH 4YEJIOBEKa:
Te€HEATOTHYECKUN, OTU3HEIIOBBINA, ITUTOTEHETUIECKUN, OMOXUMUYECKUAN, MOJICKYISIPHO -TeHETHYECKHH.
CoBpeMeHHOE ONpeeIeHNE I'eHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
guciae ¢ nmomomipto I[I[[P-amanm3a. HacnencrBeHHbIe 3a0o0JieBaHHs YeJIOBEKA: TI'€HHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOW MPEIpaclooKEHHOCThI0, XPOMOCOMHbIE Oojie3Hu. CoMaThyeckue u
reHepaTuBHble MyTauuu. CTBOJIOBbIe KJEeTKU. [IpuHIMIBI 310poBOro oOpas3a KU3HHU, JAUArHOCTHKH,
NpOoQUIAKTUKY W JICYEHUS TEeHETHYeckuX Oosie3Heil. Meanuko-reHeTHueckoe KOHCYJIbTHPOBAHUE.
3HaueHue MEIUIIMHCKOW TEeHEeTUKHW B MPEJOTBPAIICHUM M JICYCHUM TE€HETHYEeCKHX 3a0osieBaHMii
YEJI0BEKA.

Hemoncmpayuu:

Iopmpemur: I'. Mennens, T. Mopran, I'. ne ®@pus, C.C. YerBepukoB, H.B. Tumodeen-
Pecosckuii, H.M. BaBumos.

Tabnuysr u cxemvr: «MOHOTMOPUAHOE CKpEIIMBAaHWE U €ro IIUTOT€HETHYEeCKash OCHOBAY,
«3aKOH pacHICIUICHUSI U €ro HUTOreHEeTHUYeCKas OCHOBa», «3aKOH YHUCTOTHI ramery, «Jurubpunnoe
ckpemuBanue»,  «lluromoruueckue - OCHOBBI ~ JUTHOPUAHOTO  CKpeuiuBaHus»,  «Meiosy,
«B3aumoielicTBUE aieIbHbIX T'€HOBY», «l €HeTHYeCKHe KapThbl PACTEHUM, KUBOTHBIX M UYEJIOBEKA»,
«'eneTuka nona», «3aKOHOMEPHOCTH HACIEAOBaHMS, CUEIJIEHHOTO € MOJoM», «KapuoTuIiel yenoBeka
U ’KUBOTHBIX», « Buapl n3amMeHunBOCTHY, «Moau(uKaMoHHas U3MEHUNBOCThY, «HaciaenoBanue pesyc-
bakropay, «'eHeTHka rpymn KpoBu», «MyTallMOHHAS U3MEHYHUBOCTDY.

Obopydosanue:  monenu-ammuukanun — «MoHoruOpuaHoe  ckpemuBaHue», «HemomHoe
JOMHUHUpOBaHHe», «JlurubpuaHoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON H
MUKpompenapar «/[po3oduna» (Hopma, myTarui GopMbI KPbUIBEB 1 OKpAcKu Tena), repdapuii «['opox
IIOCEBHO».

Jlabopamopuvie u npakmuueckue paoomoi:

JlaboparopHas pabotra No 5. «l3yueHue pe3ynbTaToB MOHOTHOPUIAHOTO H AUTHOPUIHOTO
CKpEeIIMBaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy.

JlaboparopHas pabota Ne 6. «M3ydeHue MOAM(PUKAIIMOHHON HM3MEHYHUBOCTH, IMOCTPOCHHE
BApUALIMOHHOTO psijia U BapUAIllMOHHOW KPUBOW».

JlaboparopHas padota Ne 7. «AHanu3 MyTanuil y 1po30(huiasl Ha TOTOBBIX MUKpOTpEnaparax.

[TpakTuaeckas padorta Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesexkuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH



Cenekuus Kak Hayka M Hpolecc. 3apoXKIeHUE CelIeKUUH u jaoMmecthkanusa. Yuenue H.U.
BaBwioBa 0 1eHTpax MPOMCXOXKIAEHUS M MHOTrooOpas3us KyJIbTYpHBIX pacTeHui. LleHTpsl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpeMeHHbIE METOABl CENEKUMU. MaccoBbli M HMHIUBUIYalbHBIH OTOOpPHI B CEJIEKLIMU
pacTeHMil M JKUBOTHBIX. OlleHKa 3KcTepbepa. BIIM3KOpOACTBEHHOE CKPELIMBAHUE — WHOPUIUHT.
Uucrag nuaus. CkpeluMBaHUE YUCTBIX JUHMH. ['erepos3uc, mnu rubpuaHas cwia. HepoactBeHHoe
ckpeuuBanue — ayropuauar. OtnanénHas rudpuausanys 1 e€ ycnexu. VICKycCTBeHHBI MyTarenes u
MIOJIy4Y€HUE TOJUIUIOUAOB. JIOCTHXKEHUS CENEeKIIMN PACTEeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacib NpOU3BOACTBA. ['€HHas uHXeHepusa. OTambl CO3AAHUS
pexombunanTHoi JIHK u TpancreHnbix opranuszmoB. Kierounas mHXEHEpHsL.

Knerounsle KynbTypbl. MHUKpOKIIOHAIBHOE pa3MHOXKeHHME pacTeHuil. KioHupoBaHue
BBICOKOIIPOJIYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE U  ITUYECKHE
npoOnemsl. 'MO — renerndyecku MOIUGUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Iopmpemuer: H.W. BaBunos, N1.B. Muuypumn, I'.J1. Kapneuenko, M.®. BaHoB.

Tabnuywl u cxemol: kKapTa «LIeHTpBI NPOUCXOKACHHUSI U MHOTOOOPA3Hsl KYIbTYPHBIX PACTEHUI»,
«[Topoapl mOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «OtnanéHHas ruOpuau3anus,
«Pabotel axkagemuka M.®. MBanosa», «llomummonaus», «O0BEKTH OHMOTEXHOIOTHNY, «KIleTOYHEIE
KYJIBTYpPBI ¥ KJIOHUpOBaHUE», «KOHCTpyHpoBaHUe U IEPEHOC T€HOB, XPOMOCOM.

ObopydosaHnue: MYISDKA TUIOJIOB M KOPHEIUIONOB AMKUX (GOPM U KYJIbTYPHBIX COpPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

Jlabopamopmuvie u npakmuueckue padomoi:

Okckypeusi «OCHOBHBIE METOJbI U JOCTH)KEHUS CEJNEKIMM PpacTeHHM W >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COpPTOMCHBITATENbHBIM Y4YacTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoJ1IOLMOHHAS OMOJIOTHS

[IpenmnockuTkn BOSHUKHOBEHHSI YBOJIOIMOHHON TEOPUH. DBOJIIONMOHHAS TEOPHUS U €€ MECTO B
Oouosiornu. BriusiHuE SBOJIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU M JPYTUX HAYK.

CBujerenbcTBa 3BOJIONMH. [lajeoHTONOTHYECKHE: TIOCIIECIOBATEIPHOCTD TIOSBICHHUS BUJIOB B
MAJICOHTOJIOTUYECKOM JICTONUCH, MepexoHbie (opmbl. bruoreorpaduyeckne: CX0ACTBO U pa3iyune
(dayH u GI0p MaTEepUKOB U OCTPOBOB.

DOMOpHUOJIOTHYECKUE: CXOJCTBA M pa3iuyusi 3MOPHOHOB pa3HBIX BHJIOB T03BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, PYAUMEHTAPHBIC OPTaHbl, ATABU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJICICTBEHHOCTH M  OCHOBHBIX
MeTa0OJIMYECKUX MYTEH Y BCEX OPraHU3MOB.

Opomtormonnas Teopus Y. Jlapsuna. [Ipennochuiki BOSHUKHOBEHHS JapBUHU3MA. J[BIDKyIIHE
CHJIBI 3BOJIIOIIMU BUJOB 10 JlapBuHY (M30BITOYHOE PA3MHOXKEHHE IMPH OTPAHHMUYECHHOCTH PECYpPCOB,
HeoTpeeNI€éHHas K3MEHYHBOCTh, OOpb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boirorun (CTI) u e€ 0CHOBHBIE MOJIOKEHUS.

MuxkposBosrorus. [lomynsius kak equHIIa BUAa U YBOTIOIUH.

JBuxymue cuibl ((PakTopsl) SBOMIONUU BHUIOB B MpuUpoje. MyTallMOHHBIM TpoIecc U
KOMOWHATHBHAs U3MEHYUBOCTH. [lomyIsIIMOHHbBIE BOJTHBI U Apeiid reHoB. M3omsius 1 MUrparus.

EctectBeHHBIN 0TOOP — HampaBisAtoMui GakTop 3BoMOIHH. POPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco6aeHHOCT, OPraHU3MOB KakK pe3ynbTaT 3Boitonud. [IpumMepsl mpucrnocoOneHuit y
Opranu3MoB. ApoMOP(O3bl U UIUOATANITAIIHH.

Bung wu BumooOpasoBanme. Kputepun Buma. OcHOBHbIE (GOpPMBI  BHI000pPa30BAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.

MakposBomtorus.  DopMbl  IBOTIONMH:  (QHUIIETHYECKasi, UBEPreHTHas, KOHBEpPreHTHas,
napajuiensHas. HeoOpaTuMocTh SBOTIONHHL.

[IpoucxoxaeHrne OT HeclenUualIn3upPOBaHHBIX MpenKoB. [Iporpeccupyromas cCrierramTn3ams.
AnanTuBHas paauays.



emoncmpayuu:

Hopmpemeur: K. Jlunneit, XK.b. Jlamapk, Y. Hapsun, B.O. KoBanesckuii, K.M. bap, O. ['exkens,
®. Mromiep, A.H. Ceseprios.

Tabnuyvr u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUpaA Ha 3emiiey, «3apOJbIIIH MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «DopMbl OOpbOBI 3a cymiecTBoBaHHE», «EcTeCTBEHHBIH O0TOOPY,
«MHorooOpa3ue COpToB pacTteHHid», «MHOroobpasue mMopoJ >KUBOTHBIX», «llomymsmm,
«MyTalmoHHass HM3MEHUYUBOCTEY, «ApomMopdo3sl», «Mmuoamanramumny, «OOmas aereHepanus»,
«/IBmxymue cuisl 3BosionMmn», «Kapra-cxema mapuipyra nyremectsus Y. JlapBunay», «bopbsba 3a
cymectBoBanue», «llpucnocoOneHHocTs opranusmMoB», «l'eorpaguueckoe BUA00Opa30BaHHUEY,
«IKOJIOTHYECKOE BHI000Pa30BaHHE).

Obopydosanue: KOJUICKIHSI HACEKOMBIX C PA3IUYHBIMU TUIIAMHU OKPACKH, HA0Op IJIOJOB U
ceMsiH, KoJulekiusi «[Ipumepsl 3alIMTHBIX NPUCIOCOOJIEHUH Yy KMBOTHBIX», Mojaelb «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAs MoJieNb «CTpOEHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIXY.

buoreorpaduueckas kapra mupa, Kouiekius «DopMbl COXpaHHOCTH MCKOIMAEMbIX KUBOTHBIX
U pacreHuil», Mmojenb anmiuukauusa «llepekpéct Xxpomocom», BiaxkHble mnpenaparbl «Pa3zButne
Hacekomoro», «Pa3Butue narymku», Mukpomnpenapar «llpo3zodpuna» (Hopma, Myrauuu (Hopmbl
KPBUTHEB U OKPACKH TeNa).

Jlabopamopmuvie u npakmuueckue padomal:

JlabopaTtopHnas padora Ne 1. «CpaBHeHHE BUIOB TIO MOP(OJIIOTHIECKOMY KPUTEPHUIOY.

Jlabopatopnass pab6ora Ne 2. «Omnmcanwe TPUCITIOCOOJEHHOCTH OpraHmsMa u  eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU Ha 3emiie

JloHay4dHbIe TIPEACTABJICHUS O 3apOKICHWU >KU3HU. HaydHble THMOTE3bl BO3HUKHOBEHHS
KU3HU Ha 3emie: abWoreHe3 M IMaHCHEpMUs. XHUMHUYECKas OdBOJIONMSI. AOWOTCHHBIM CHHTE3
OPraHWYECKHUX BEIIECTB M3 HEOPraHWYECKUX. ODKCHEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKOH
sBomonnn. HauanpHbie 3Tambl Onosnormyeckoi sBostonuu. ['mnoresa PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE TMPOTOKJIETKH. IllepBble KIETKM M HUX 3BOJIOLUS.
@opMHpPOBaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3Butre xu3HM Ha 3emie mo 3paM u nepuojam. Karapxei. Apxeiickas U MpoTEpo30McKas
apel. Ilaneo3olickas 3pa ¥ e€ mepuobl: KEeMOPUHCKHM, OPAOBUKCKHH, CHIIYPUUCKUH, NEBOHCKUM,
KaMEHHOYT'OJIbHBIHN, TEPMCKHUH.

Me3zo3oiickas 3pa u €€ nepuobl: TPUACOBBIH, IOPCKHI, MEIOBOM.

Kaiino3zoiickas 3pa u €€ nepuo/ipl: NajacoreHOBbIN, HEOT€HOBBIN, AHTPOIIOTCHOBBIH.

XapakTepucTuka KiIMMaTa M TEe0JIOTMYECKUX mpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUHU
PacCTUTEIBLHOTO M >KUBOTHOrO Mupa. ApomMopdo3bl y pacteHuit u x)UBOTHBIX. [losiBIeHHe, pacuBer u
BBIMHUPAHHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMyecKOro MHUpa Kak OTpakeHHe 3BOJOLMH. OCHOBHBIE CHUCTEMATUYECKUE
TPYIIbl OPraHU3MOB.

DBOJIIOIMS YeIOBEKa. AHTPONOJIOTHsl KaK HayKa. Pa3BUTHE NPeACTaBICHHUN O TPOUCXOKICHUN
yenoBeka. MeTtonpl u3ydeHusl aHTpororeHe3a. CxoJcTBa M pa3iiUuvs 4YEJIOBEKAa W KUBOTHBIX.
CucremaTnuecKkoe MoJI0KEHHUE YeI0OBEKa.

JBuxymue cumbl (hakTopsl) aHTpororenesa. HaciencTBeHHas N3MEHUYMBOCTh U €CTECTBEHHBIN
otOop. Ob1IecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYAUN TPYa, MBIILIEHUE, PEYb.

OCHOBHBIE CTaJIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTpATIONUTEKH, UenoBek ymenblil, YemoBek
NpAMOXOJAINN, YenoBek HeaHaepranbCckuid, YenoBek pasyMHbli. Haxoaku HCKOMAaeMbIX OCTaTKOB,
BpeMsi CYIIECTBOBaHMs, 00JaCTh pacIpOCTpaHeHus], 00bEM TOJOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

UYenoBeueckne packl. OCHOBHBIE OOJBIIHME pachl: €BpoMeouaHas (eBpas3uiickas), HErpo-
aBCTpaJOu IHas (’xBaTropHalibHas), MOHTOJIOMAHAS (a3uarcko-amMepHuKaHCKast). UepThl
MPUCTIOCOOIEHHOCTH TPECTaBUTENEH YEeTOBEYECKHX pac K YCIOBHUSM CYIIECTBOBaHUA. EAMHCTBO
yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

Ilopmpemui: ®@. Penn, JI. I1actep, A.. Onapun, C. Muinep, I'. FOpu, Y. JlapBun.



Tabnuywt u cxemovr: «Bo3HukHOoBeHHe COJIHEYHOW CcHUCTEMBI», «Pa3BUTHE OpPraHMYECKOTO
Mupay, «PacturenbHas KieTka», «KuBoTHas kieTka», «lIpokapuornueckas kierka», «CoBpeMeHHast
CHUCTEMa OpraHu4eckoro Mupa», «CpaBHEHHE AaHATOMHMYECKHX YEpPT CTPOCHHUS UeJIOBEKa W
4eNoBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTUYSCKUX HAXOJOK IPEIKOB
COBPEMEHHOTO YeJI0BEKay, «JpeBHenme moamn», «JIpesaue moan», «llepBbie COBpEMEHHBIE JTHOIN,
«YenoBedeckue pacei».

Obopyoosanue:  wmynsxku  «[lpoucxoxaenne  4demoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MATEKAHTPOIa, HEaHAEPTalblla, KPOMaHbOHIIA), CJICNKA WIM H300paKEHUST KaMEHHBIX OpYAHi
MEePBOOBITHOTO 4YelIOBeKa (KaMHU-YOIMEphl, pyoOmia, ckpebria), TeoXpoHOJoTHYecKas TabiuIa,
KoJUIeKIUs «POpPMBI COXPAaHHOCTH UCKOTIAEMBIX KHUBOTHBIX U PACTCHUIN.

Jlabopamopuuvie u npakmuueckue padomoi:

[Tpaktuueckass padora Ne 1. «/3ydyeHne HMCKOTIAa€MBIX OCTAaTKOB PACTEHUU W KUBOTHBIX B
KOJUTCKITHSIX).

OKcKypcusi «IBOJIOIUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIH WIIU
KpaeBeIUECKUI My3ei).

Tema 3. Opranu3Msl U OKpYy:Kamas cpeia

DKOJIOTHS KaK HayKa. 3aJadyd ¥ pa3esibl SKOJOTUUA. MeToabl SKOJOTUUECKUX HUCCIEAOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETOBEKA.

Cpensr obuTaHus OPTaHU3MOB: BOJIHAs, Ha3eMHO-BO3/TyIITHAS, TMOYBEHHA,
BHYTPUOPTraHU3MEHHASI.

Oxosornueckne ¢akrtopel. Krnaccudukanus skomornyeckux ¢GaKTOpoB: aOHMOTHUYECKHE,
OMOTHYECKHE M aHTPOTIOTeHHBIE. J[elicTBHE 3KOJIOTUUECKUX (haKTOPOB HA OPTaHU3MBI.

AOGuoTtndeckue GakTOphl: CBET, TEMIIepaTypa, BIakHOCTh. DoTonepuoansm. [Ipucnocodnenus
OpPraHU3MOB K JIEHCTBUIO a0HOTHYEeCKUX (haKTOPOB. bruosornueckue puTMsl.

buotnueckue dakTopbl. Buabl OMOTHYECKHUX B3aUMOJCHCTBUN: KOHKYPEHITUS, XUIITHUYECTBO,
cuM6buo3 u ero Qopmel. [lapazutusm, koomepamus, MyTyalau3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaxJICOHWYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HA4YCHHE OMOTHYECKHX B3aMMOJICHCTBHHN IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKU  monyiasinuu. OCHOBHbIE — TMOKa3aTelnu  MOMYJISIUH:
YHCIIEHHOCTb, IJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTbD, MPUPOCT, MUrparus. /J[uHamMuka 4UCIEHHOCTH
MOMYJISILIUK U €€ PeryIsiiusl.

Hemoncmpayuu:

Ilopmpemoi: A. I'ym6onbar, K.®. Pynse, O. ['ekkens.

Tabnuywr u cxemwi: xapra «lIpuponnbsie 3oHbI 3emuu», «Cpeabl OOHTAaHUS OPraHU3MOBY,
«Dotonepuoauzmy», «llomynsum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJSIUN UH(Y30pUU-
Tydenbkuny, «[lumespie nenmy.

Jlabopamopusie u npakmuueckue padoomol:

JlaboparopHas pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHHH U3 pPa3HBIX MECT
oOUTaHUM.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padota Ne 2. «[1oAacu€T MIOTHOCTH MOMYJISIIIMKA Pa3HbIX BUIOB PACTECHHID.

Tema 4. Coo01ecTBa ¥ IKOJI0THYECKHE CHCTEMbI

CooOriecTBo opraHuzMoB — Ouo1eH03. CTPYKTyphl OHOIIEHO3a: BUIOBAsI, MPOCTPAHCTBEHHA,
Tpodudeckas (nuuieBast). Buapl-noMmuHanTel. CBs3U B OMOIIEHO3E.

Dkonoruveckne cucTeMbl (dkocucTteMbl). [loHsTHE 00 »dKOCHCTEME U OHOreoleHO3e.
OYHKIMOHATIbHBIE KOMIOHEHTBl SKOCHUCTEMBI: MPOJYLIEHThl, KOHCYMEHTHI, peaylueHTsl. KpyroBopot
BEIIECTB M MOTOK dHEPruu B dKocucteme. Tpodudeckue (MHUIIEBbIE) YPOBHU dKOCHCTEMBI. [IuieBbie
menu u cetd. OCHOBHBIE TOKa3aTeld »dSKOCUCTEMBI: Ouomacca, NPOAYKIHUsA. IKOJIOTHUECKUE
MUpPaMHUIbI: TPOAYKIMU, YHCIEHHOCTH, Ouomacchl. (CBOHCTBA OKOCHUCTEM: YCTOWYHMBOCTD,
camoperynauus, pazsutue. Cykueccus.

[IpuponHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCUCTEMa XBOWHOIO WIH
HIIMPOKOJIMCTBEHHOIO JIeca.



AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buollornyeckoe w
X034 CTBEHHOE 3HAUCHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznooOpaszue kak ¢akTop ycToumBocTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B.U. Bepnanckoro o 6uocdepe. I'panunpl, coctaB u cTpykrypa Ouochepst. Kusoe
BemecTBO U ero QpyHkuuu. OcobeHHOCTH OMOChEphl Kak T00aTbHOM AYKOCHCTEMEBI. J[MHaMu4eckoe
paBHOBecHe 1 0OpaTHasi CBsi3b B OHocdepe.

KpyroBopoTsl BemecTB U OHOr€OXMMHYECKHE LHMKIbBI 3JEMEHTOB (yrjiaepoda, asoTa).
3onanbHOCTH OUochepsl. OCHOBHBIE OHOMBI CYIIIH.

UYenoseuectBo B Onocdepe 3emin. AHTPONOTEHHbIE M3MEHEHHS B Ouocdepe. I'mobanpHbIe
9KOJIOTMYECKUE TPOOIIEMBI.

CocymectBoBanue mpupojabl U 4denoBedecTBa. CoxpaHeHue OmopazHooOpaszusi Kak OCHOBA
ycroitunBocTn Omocdeprl. OCHOBa pPAlMOHATBHOTO YIPABJICHUS NPUPOTHBIMH pecypcaMu M HX
ucnoJib30BaHue. JlOCTHKeHUs: OMOJIOTMM U OXpaHa MPUPO/IbI.

Hemoncmpayuu:

Iopmpemuwi: A.JIx. Tercnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuywr u cxemswi: «Ilumesble nenm», «buoueHo3: coctaB U CTpyKTypa», «lIpupoansbie
coobmectBay, «Llenu nutanusy, «Kkonorudeckas nupamuaa», «buocdepa u yenosekx», «Ikocuctema
IAPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOWHOIrO jecay, «buoneHnos BompoéMa», «ArporeHo3y,
«IIprMepHBIE aHTPOINOTEHHBIE BO3ICHCTBUS Ha NMPUPOLY», «BakHeHIIne UCTOYHMKHU 3arpsi3HEHUS
BO3JlyXa W TpPYHTOBBIX BOI», «[louBa — BakHelmiass cocraBistomas Ouocdeprl», «DakTopsbl
nerpanauuu nouny, «llapHukoBblil a3pdexTy, «DakTopbl paIuOAKTUBHOIO 3arpsi3HEHUsT Ouochepn»,
«Obmas crpykrypa Ouocdepsi», «Pacmpoctpanenue xu3HH B Ouochepe», «O30HOBBIA 3IKpaH
onocdeps», «kKpyroopot yriaepona B 6uochepe», «KpyroBopoT azota B IpuUpOIE».

OOGopynoBanue: Mojaenb-anmiIukanus «Tunuunaeie OMOIEHO3bI», TepOapuii «PacturenbHbie
coob1iecTBa», KoJuleku «buonenosy», «Bpenureny BaKHEUIINX CETbCKOXO3SHCTBEHHBIX KYIbTYPY,
repOapyu U KOJIJICKIIUU PACTEHUN U KUBOTHBIX, MPUHAAIEKAIINE K PAa3HBIM 3KOJOTMUYECKUM IpyHam
oaHoro Buaa, KpacHas kaura Poccuiickoit deaepanun, n300paxeHus OXpaHIeMbIX BUJOB PACTCHUHN U
KUBOTHBIX.

Ilnanupyembie pe3yJabTaThl OCBOCHHS Y4e0OHOI0 MpeaMeTa

JIn4HOCTHBIE Pe3yJIbTAThI

B crpykrype JHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS mpeaMera «buoorus» BbIAEIEHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHHE O0yJaIOIUMUCS POCCUMCKON TpaskITaHCKON MICHTUYHOCTU —
FOTOBHOCTU K CaMOpPAa3BUTHUIO, CAMOCTOATEIBHOCTH W CAMOOIPEACIICHUIO, HAaJU4Yhe MOTHUBALUU K
0o0yueHuI0 OMOJIOTHUH, IEJCHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHUN TUYHOCTH HAa OCHOBE
KITFOYEBBIX [IEHHOCTEH M MCTOPUYECKUX TPATUIUN Pa3BUTHUSL OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U
CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JAEATEIHHOCTH IEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMM, MPHUCYIIMMH CHCTEME OHOJOTHYECKOrOo O00pa3oBaHUs, HAIUYUE IKOJIOTUYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH II€JIM U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIn4HOCTHBIE PE3yabTaThl OCBOCHHUS IpeaMeTa «buosiorus» A0CTUTaoTCs B €AMHCTBE y4eOHOM
M BOCIMTATEIIBHOM  JEATEIIbBHOCTM B  COOTBETCTBUM €  TPAJAULMOHHBIMU  POCCHUMCKUMM
COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU M JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHATBIMU B
oOmiecTBe MpaBWJIaMd ¥ HOPMaMu TOBEJACHHS U CIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS,
CaMOBOCIIMTAHHUS W CaMOPa3BUTHUs, Pa3BUTUs BHYTPEHHEH NO3MIMU JIMYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY M IIPAaBONOPSAKY, YEIOBEKY Tpylda M CTapUIeMy IIOKOJICHUIO, B3aWMMHOI'O
YBKEHHUS, OEpeHOTO OTHOUICHHS K KyJAbTYpPHOMY HACIEAMIO M TPAJAULUSIM MHOTOHAIIMOHAIBHOTO
Hapoga Poccuiickoit denepannu, IpUpOIE U OKPYKAKOLLIEH Cpee.

JIM4HOCTHBIE PE3YNbTAaThl OCBOCHHS yueOHOro mnpeamera «bBHOMOTHS» TOIDKHBI OTpPaXaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs pPYKOBOJCTBOBAThbCA C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JINYHOCTH, CHCTEMOU IIEHHOCTHBIX OPHEHTAIlMi, MO3UTHBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSAM POCCUICKOTO OOINECTBa, pacHIMpeHHe >KU3HEHHOTO



ONbITAa U ONBITA JEATEIBHOCTH B IPOILIECCE pealn3alliM OCHOBHBIX HaIlpaBJICHUH BOCIUTATEIBbHOMN
JESITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpa:KIaHCKOr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTD IPAXKAAHCKOHN MO3ULIUU 00YUAIOMIErocss KaK aKTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCUICKOTO O0IIECTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIIpaB H OOS3aHHOCTEW, YBa)KEHHUE 3aKOHA U
IIPaBONOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOHM HEATENPHOCTH NPU CO3/JaHUHM YYEOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U T03HABATENbHbIX 33/1a4, BBHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIPEEISATh COOCTBEHHYIO TO3UIIMIO MO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM
’KH3HH U O0BICHATH €€;

YMEHHE YYUTBHIBATh B CBOUX JEHCTBUSAX HEOOXOJIMMOCTh KOHCTPYKTUBHOI'O B3aMMOJEHCTBUS
JOJIEH ¢ pa3HbIMM YOEXKACHUSAMHU, KYJIbTYPHBIMU [IEHHOCTSIMU M COLTMAJIbHBIM TTOJIOKEHUEM;

FOTOBHOCTb K COTPYJHHYECTBY B IPOLECCE COBMECTHOTO BBINOJHEHUS  Y4YEOHBIX,
MTO3HABATENIbHBIX M HCCIIEI0BATENIbCKUX 33/1a4, YBAKUTEIHHOIO OTHOILIEHUS K MHEHHUIO ONIIOHEHTOB
MIpU 00CYK/IEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHMUECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOH 1€STENLHOCTH;

2) MaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCHMCKON TpakJTaHCKOW HWIACHTUYHOCTH, MATPHOTHU3MA, YBOXKCHHUS K
CBOEMY Hapo.ly, YyBCTBa OTBETCTBEHHOCTH Tiepen PoInMHON, ropaoCcTH 3a CBOM Kpal, cBoro Poauny,
CBOM SI3BIK U KYJIBTYPY, IPOIIUIOE U HACTOSIIIEE MHOTOHAIITMOHATIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUI0O M TMaMSTHUKAM TPHUPOMIBI, JOCTIKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKHX yYEHBIX B CTAHOBJIEHHE U Pa3BUTUE OUOJIOTHH,
MMOHUMAaHUs 3HaYeHUs] OMOJIOTUM B MO3HAHUU 3aKOHOB MPHUPOJIbI, B )KH3HU YEJIOBEKA U COBPEMEHHOTO
oOl11ecTBa;

uaeiHasi yoe:xxJEHHOCTh, TOTOBHOCTh K CIIy’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 32
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUIICKOT0O HApOaa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEJICHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJ[a B IOCTPOCHHUE YCTOMYHUBOIO OYyAyIIEro;

OTBETCTBEHHOE OTHOUIEHHWE K CBOMM POJUTENISAM, CO3JAAHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATHS LIEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULUIMHU HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKIIOYas AICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPUYECTBA, CIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHHUIA;

[MOHMMAHHE SMOIIMOHAJIBHOTO BO3/IEHCTBUS )KMBOU MIPUPOJIBI U €€ LICHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSBIISITH KAUECTBA
TBOPYECKOM JIMYHOCTH;

5) ¢pusunyeckoro BocnuTaHus, GOPMHPOBAHUS KYJIbTYPbI 310POBbSI U IMOIHOHAIBLHOIO
Os1aromoJryvus:

MOHMMAaHUEe WM peaiu3aus 3J0pOBOro M 0Oe30macHOro olpasza KH3HU (3J0pOBOE MUTAHUE,
coONrofieHre TUTHEHHYECKUX TPaBHI M HOPM, COaTaHCUPOBAHHBIA pEXHM 3aHATUH W OTAbBIXA,
perynspHasi (pu3HUecKas aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
coOcTBeHHOMY (PU3UYECKOMY U TICHXHYECKOMY 370POBbIO;

MOHUMAaHKE [IEHHOCTH MPABUJ UHINBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBE/ICHHUS B
CUTYALMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCIEACTBUI ¥ HENPUSATHS BPEIHBIX TMPUBBIYEK (YHOTPEONECHUS aIKOTOJIS,
HAapPKOTHKOB, KYPEHHS);
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6) TPy10BOT0 BOCIIMTAHHUS:

TOTOBHOCTb K TPYZly, OCO3HAHUE LIEHHOCTU MacTEPCTBA, TPYAOIOOUE;

FOTOBHOCTh K aKTHUBHOM JIEATEILHOCTH TEXHOJOTMYECKOW M COLMAIbHOW HAIpaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIONHSTH TaKyIO ACITEILHOCTD;

MHTEpEC K pPa3auuHbIM cepam NpodecCHOHATbHON NesSTeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oymymie mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TFOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEH JKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS S

9KOJIOTMYECKH 1IE€JIECO00pa3HOE OTHOILIEHUE K IMPHUPOAE KaK HCTOYHUKY JKU3HM Ha 3emile,
OCHOBE €€ CYyIIIECTBOBaHMUS,

MOBBIIIICHUE YPOBHS JKOJIOTUYECKOW KYJIBTYPBI: TMPUOOPETCHHWE ONbBITA IUTAHUPOBAHHS
MOCTYIKOB U OIICHKU UX BO3MOXKHBIX TIOCIIEJICTBUMN ISl OKPY>KAIOIIEH CpeJibl;

OCO3HAaHHUE II00alIbHOT0 XapaKTepa IKOJIOTMUECKUX MPOOIeM U MyTel UX pelleHus;

CrOCOOHOCTH UCIOJIH30BaTh MPUOOpETaeMbIe MPU W3YyYECHUU OMOJIOTHHU 3HAHUSI U YMEHUs MPHU
peuieHny MpoOieM, CBSI3aHHBIX C PALMOHAIBHBIM IPHUPOAOIOJIb30BaHUEM (COOMIOIEHNE MpaBUIl
MOBEJICHUsI B MPHUPOJIE, HAMPABJICHHBIX Ha COXPAaHEHHWE PAaBHOBECUS B DKOCHCTEMAaX, OXpaHY BHUJIOB,
aKOocUcTeM, Onochepsl);

AKTUBHOE HEMPUSATHE ECUCTBUM, MPUHOCIIIMX BPE] OKPYKAIOIIEH MPUPOTHON Cpele, yMEHUeE
MIPOTHO3UPOBATh HEOJIATONPHUATHBIE AKOJIOTHYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U
MPEeA0TBPAIIATh UX;

HaJU4Yhe Pa3BUTOTO HSKOJOTUYECKOTO MBINUICHUS, JKOJOTHYECKOM KYIbTYpPhI, OTIBITA
NESTETHHOCTH YKOJOTHYECKON HANIPaBIECHHOCTH, YMEHHUSI PyKOBOJICTBOBATHCS UMM B ITO3HABATEIIHHOM,
KOMMYHUKATUBHOW W COIIMAIIBHON MPaKTHUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHYECKOUN NEATEITHHOCTH
9KOJIOTMYECKOM HalpaBICHHOCTH;

8) HIeHHOCTH HAYYHOTr'0 IO3HAHUSI:

c(OpMHUPOBAaHHOCTh MHPOBO33PEHHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 OOIIECTBEHHON MPAaKTHUKH, OCHOBAaHHOTO Ha AUAJIOTEe KYJIbTYP, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MecTa B NOJUKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UYMUTATENbCKOW KYIBTYpbl KaK CpEeACTBa B3aWMOJICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe Ccheuu@UKd OHOJIOTMM KaK HayKH, OCO3HaHHUA €€ poiau B (QOpMHUPOBAHUU
PaIMOHATILHOTO HAYYHOT'O MBILIUICHUS, CO3/IaHUHU LIEJIOCTHOTO IMPEICTaBICHH 00 OKpYKaIOILEeM MUPE
KaK O €IUHCTBE MIPUPOJIbI, YEJIOBEKa W OOIIECTBa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpodieM COXpaHEHUs! PUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJOTMM Ui COBPEMEHHOW IMBUIIM3ALMM: O00ECIeUeHUS
HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3/IaHNE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peliaTh
pecypcHble TpoOJIeMbl pa3BUTHUS 4YEJIOBEYECTBA, IIOMCKA TMyTed BbIXOJa U3 TJI00AIbHBIX
9KOJIOTHYECKUX MpobjeM U olecreueHus mepexofa K YCTOWYMBOMY pPa3BUTHUIO, PAMOHAIBHOMY
WCIOJIb30BAHUIO PUPOIHBIX PECYPCOB U (GOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIYYCHHUU OHOJOTMYECKUX 3HAHUI B IIENAX MOBBIIICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, KaK COCTAaBHOM dacTu  (YHKIIMOHAIBHOM
IrPaMOTHOCTH O0yJaromuxcs, GopMUPYEMOI TPU U3YUYEHUU OMOJIOTHH;

MMOHMMAHHE CYIIHOCTHM METOJOB T[O3HAHMUS, HCIHOJb3yEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCHOB30BaTh MOTydaeMble 3HAHUS JJIs1 aHAIN3a U 00BSICHEHUS SBICHUI OKpPY>KAIOIIEro
MHpa U TPOUCXOAINX B HEM M3MEHEHUH, yMEeHHE AeNaTh 0OOCHOBAaHHBIC 3aKIIIOUEHHUS HA OCHOBE
Hay4YHBIX (PAKTOB M UMEIOIIUXCS TAHHBIX C LIETBI0 TIOYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCThH CaMOCTOSITENIEHO MCTOIB30BaTh OMOJIOTHUECKHE 3HAHUS ISl PElIeHus pooieM B
peaNbHBIX KU3HEHHBIX CUTYAUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOM JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH IMPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HENPEphIBHOMY OOpa3oBaHUI0 M CaMOOOpPa30OBaHHIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMM TIO OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMH
NOTPEOHOCTSAMH.
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MeTtanpeaMeTHbIe pe3yJbTaThI

MeranpeaqMeTHble pe3yibTaThl OCBOCHHUS YydeOHoro mpeamera «bHONOTHS» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHMA  MHPOBO33PEHHUS  OOY4AIOMIMXCS  MEXKIUCHHIIMHAPHBIC
(MeXTIpeAMETHBIE) OOLEHAYYHbIE MOHATHS, OTPAXKAIOUIUE IIEJIOCTHOCTh HAyYHOW KapTHHBI MUpa U
cneun(uKy METOJOB TMO3HAHUS, HCIOJb3yeMBIX B ECTECTBCHHBIX HayKax (BEIIECTBO, JHEpPTHs,
SIBIICHHE, TPOLIECC, CUCTEMA, HAYYHBIH ()aKT, MPHUHLHUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBAaHUE, HAONIOJIEHUE, W3MEpPEHHE, OHKCIEPUMEHT U JIpyrux), YHUBEpCalbHble Yy4yeOHbIE
nevicTBus (NO3HABATENbHBIC, KOMMYHHKATUBHEIE, PETYISTHBHBIC), oOecreunBaronye GopMHUPOBAHNE
(GYHKIMOHATBPHOH TPAaMOTHOCTH ¥ CONMAIbHOW KOMIIETEHIIMM OOY4JalomIMXCs, CIIOCOOHOCTD
o0yJaromuxcsi HMCIOJIb30BaTh OCBOCHHBIE MEKIMCUUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS U
YHHUBEpCcaJbHbIE yueOHbIE IEUCTBUS B M0O3HABATEIBHON U COLMAIIBHOM MPAKTUKE.

Ilo3naBaTenbHbIe yHUBeEpPcaibHbIe y4eOHbIe 1eiiCTBUA

Ba3oBble 1ornyeckue geiicTBus:

CaMOCTOATENIBHO  (hOpMynIMpOBaTh M  aKTyaJM3MpOBaTh MpoOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

HCII0JIb30BaTh MPU OCBOCHMU 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIJIEHUS (aHalu3a, CUHTE3a,
CpaBHEHHUsI, Kiaccuukaiu, o00OIeHNs), pacKpbIBaTh CMBICT OMOJIOTUYECKUX MOHATUN (BBIIACIATH
UX XapaKTepHbIe MPU3HAKU, YCTAHABJIUBATH CBSI3U C IPYTMMHU MOHATHSIMHU);

OTpENeNaTh UeNU JACSITeIbHOCTH, 3aJaBas IapaMeTpbl M KpUTEPUH UX JOCTHKEHHS,
COOTHOCHUTH PE3YybTAThl AEATEIHLHOCTHU C MOCTaBICHHBIMH LIEISMU;

HCI0JIb30BAaTh OMOJIOTUYECKUE MOHATHS Ui OOBsICHEHUS (AKTOB U SIBJICHHUN KMBOW MPUPOIbL;

CTPOUTH JIOTUYECKHE pacCyXJeHUs (MHAYKTUBHBIE, NEAYKTUBHBIE, 110 aHAJOTUU), BBISBISTDH
3aKOHOMEPHOCTH M NPOTUBOPEYMsS B pacCMaTpUBAEMbIX SIBJICHUSAX, (POpPMyIMpoBaTh BBIBOABI M
3aKJIIOYCHMS;

IIPUMEHATh CXCMHO-MOJEJBHBIE CPEIACTBA JUISl IPEACTABICHUS CYIIECTBEHHBIX CBA3CH H
OTHOLIEHUH B H3ydyaeMbIX OHOJOIMUECKHMX OOBEKTaX, a TaKkKe HPOTUBOPEUUH Ppa3HOTo poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIaH pEIIEHUs MpoOJIeMbl ¢ YyYETOM aHAIM3a MMEIOLIMXCS MaTepUAIbHBIX U
HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATCIBHOCTb, OLIEHUBAaTh COOTBETCTBHUE PE3YIbTATOB ILIEIISM,
OLICHUBATh PUCKU IOCIEACTBUN ACATEIBHOCTH;

KOODAMHUPOBaTb M  BBIIOJHATH Pa0OTy B YCIOBUAX PEAIbHOTO, BHPTYaJIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBILIUIEHUE [IPU PELICHNH KU3HEHHBIX IPOOIIeM.

Ba3oBble ncciaenoBarebckue AeiiCTBUS:

BJIaJIeTh HAaBBIKAMH Y4eOHO-UCCIIEIOBATEIbCKOW M TPOEKTHON JeATeNbHOCTH, HaBbIKAMU
paspelieHus npoOsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB
pELIeHNs IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

HCIIOJIb30BATh PA3JIMYHBIE BUIBl JCSATEIBHOCTH IO IOJIYYEHHUIO HOBOIO 3HAHMsS, €ro
UHTEepHpeTaluy, IpeoOpa3oBaHUIO U IPUMEHEHUIO B YUeOHBIX CUTYAIUSAX, B TOM YHCJe MPU CO3JIaHUU
Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMUpOBaTh HAyYHBIH THUIl MBIIUIEHHUS, BJIAJETh HAYYHOW TEpMHHOJIOTHEH, KIHOUEBBIMH
MOHATUAMH U METOJIaMU;

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON JAEATENBHOCTH U
KU3HEHHBIX CUTYyalMsIX;

BBISIBIIATh IPUUMHHO-CIIEICTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a/1a4y, BbIABUTaTh THIIOTE3Y €€
pElIeHNs, HaXOOUTh apryMEHTBHI Ul JOKa3aTelbCTBA CBOMX YTBEP)KICHHH, 3aJaBaTh NapamMeTphl U
KPUTEPUHU PELLICHUS;

aHAJIN3UPOBATH MOJIyYEHHBIE B XOJI€ PEIICHU 3aJjaul PE3yJIbTaThl, KPUTUUECKU OLIEHUBATh MX
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
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OCYIIECTBIISITh ICJICHANPABICHHBI TOMCK IEPEeHOCa CPEICTB U CIIOCOOOB JEHCTBUSA B
podecCHOHANBHYIO CPEY;

YMETb NIEPEHOCUTD 3HAHUS B [I03HABATEIBHYIO U IPAKTUUECKYIO 00JIaCTH KU3HEEATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIC UJEH, MIPEUIaraTb OPUTHHAIBHBIEC TIOAXO0bI M PEUICHUS, CTABUTH MTPOOIEMBI
U 33J1a4i, JOIyCKalOIINE aJbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unopmanueii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX WHpopMmamuu (TeKcTe y4eOHOTO mocoOus,
HAYYHO-TIOMYJISIPHOM JINTEpaType, OMOIOTHYECKUX CIIOBAPSAX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax
IaHHBIX, B MHTEpHETE), aHanM3upOBaTh MHPOPMAIMIO PA3TUYHBIX BUAOB U (HOPM TpEACTaBICHUS,
KPUTHUYECKH OLIEHUBATh €€ TIOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTb;

(dbopMynupoBaTh 3amnpochl U MPUMEHSTh pPAa3IMYHblE METOAbI IPU IOMCKE U OTOOpe
OrosIornuecKo nHPpOpMaIuy, He0OOXOAUMOM JIJIsl BBHITIOJIHEHUS YI€OHBIX 3a7a4;

pHOOpeTaTh OMNBIT HUCHOJb30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUSI PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMalbHYI0 (OpMy MpeacTaBiIeHHs  OMOJOTHYECKOU
nHpopmanuu (cxemsl, rpaduky, TuarpaMmmsl, TaOJIHIBI, PUCYHKH U IPYTOe€);

UCIIOJIb30BAaTh HAy4YHBIM S3bIK B KauecTBE CpeAcTBa IMpH padoTe ¢ OuoIoruyeckoi
uHpopmalend: NPUMEHATh XUMHUYECKHe, (U3NYEeCKHe W MaTeMaTU4YeCKHe 3HAKU U CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKIATypy, HCIOJB30BaTh H  MPeoOpa30oBbIBaTh  3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BJIaIETh HaBBIKAMH PACMO3HABAHUS U 3aIIUTHI HHPOpMAUK, HHPOPMAIIMOHHOM 6€301MacHOCTH
JUYHOCTH.

KomMMyHMKaTHBHbIE YHHMBeEpPCaJbHbIe yUueOHbIe el cCTBUS

Oo0uenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BceX cdepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJIOTE WM
JMCKYCCUU TIO CYIIECTBY 00CYX/JaeMOl TeMbl (YMEHHUE 3a/1aBaTh BOIMPOCHI, BHICKA3bIBATh CYKICHUS
OTHOCHUTENIbHO BBITIOJHEHMSI TpeiaraéMoil 3aJayd, Y4YUThIBaTh HHTEPEChl U COTJIACOBAHHOCTD
MO3ULUHI APYTUX YYaCTHUKOB AUAJIOTA WK JUCKYCCUH);

pacrno3HaBaTh HeBepOaJbHbIE CpPEACTBA OOLICHUS, MOHMMATh 3HAYEHHE COLMATIbHBIX 3HAKOB,
MPEANOCHIJIOK BO3HUKHOBEHHS KOH(DIUMKTHBIX CHUTYallMi, yMETh CMAr4aTb KOHQIMKTHI M BECTH
[IEPETOBOPHI;

BIIAIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUSI U B3aUMOACUCTBUS, IOHUMATh HAMEPEHUS IPYTUX
JOJe, MPOSBIATh YBXKHUTEIBHOE OTHOILIEHHE K COOECeHHKY U B KOPpPEKTHOH ¢dopme
(bopMynupOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HUCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

CoBMecTHas1 1eSITEILHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M HHIUBUIYaIbHONW pPabOTHI MpH
pelieHny OUoJIOTHYECKOM mpobsieMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYMIIOBBIX HopM
B3aMMO/ICHCTBUS MPU pelIeHUH yueOHOM 3a/1auu;

BBHIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUH C Yy4ETOM OOIIMX HHTEPECOB H
BO3MOYHOCTEHN KaXI0TO 4jeHa KOJUIEKTHBA;

MIPUHUMATh 1€TU COBMECTHOW NIeSATebHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBUS
10 €€ JNOCTHIKEHHUIO: COCTABIIATh IUIAH JIEHMCTBUH, PACIIPEAEIATh POJIM C yUETOM MHEHUHN YYaCTHUKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOM pabOTHI;

OLICHUBATh KaueCTBO CBOETO BKJIAJa M KaXJIOTO Y4aCTHUKA KOMAaH[bl B OOLIMHA pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE IPOEKTHI, OIEHMBATH HJAEU C TO3MIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IMYHBIX CUTYaLUSAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIE yueOHbIe AeiicTBUS

Camoopranm3zanms:
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WCIOJIb30BaTh OMOJOTHUECKUE 3HAHUS Ul BBIABICHHUS IMPOOJIEM U UX PEUICHUS B KU3HEHHBIX
1 Y4€OHBIX CHUTYaIHSIX;

BBIOMpAaTh Ha OCHOBE OWOJIOTHUECKUX 3HAHMUU II€JICBBICE U CMBICIOBBIC YCTAaHOBKM B CBOUX
JNEUCTBUAX M IIOCTYNKAax II0 OTHOUIEHUIO K JXUBOM IIPHUPOJAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpPYXKaloluX;

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh TIO3HABATENBbHYIO JESTEIbHOCTb, BBIABIATH POOIEMBI,
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/la4l B O0Opa30BaTEIbHON JESATENBHOCTH U KU3HEHHBIX
CUTYalMsX;

CaMOCTOSITEIIFHO COCTaBIISITh IUIAH PEHICHUS NpOOJIeMbl C Y4ETOM HMMEIOUINXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYALVsIM;

paciupsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

JieNlaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a PEIIEHUE;
OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBATh (POPMHUPOBAHHMIO M TPOSIBICHUIO IIMPOKOM SPYAMLUU B pa3HbIX 00JacTsIX
3HAHMUH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTeNIbHBIN U KyJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaZIETh HABBIKAMM II03HABATEIbHOW peQIieKCUM KaK OCO3HAHMS COBEPILAEMbIX IEHCTBUI U
MBICIIUTENBHBIX MPOILIECCOB, UX PE3YyIbTATOB U OCHOBAHUMW, MCHOJIb30BaTh MPUEMBI pediieKCuu s
OIIEHKH CUTYyalllH, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATH PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHHXKEHUIO;

IIPUHUMATh MOTHBBI U apPTYMEHTHI IPYrUX IIPHU aHAJIU3€E PE3YIbTaTOB JEATCIBHOCTH.

IIpunsiTue ceds1 U APyrux:

IIPUHUMATh ce0s1, MIOHUMasl CBOU HEIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHBBI U apPTYMEHTHI IPYIUX IIPU aHAJIN3€E PE3YIbTAaTOB JEATCIBHOCTH;

IIPU3HABATH CBOE MPaABO U MPaABO JPYrvX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTH MIOHMMATh MUP € MO3ULIUH APYroro 4eaoBeKa.

IIpenmeTHble pe3ybTaThl

[IpenMerHbie pe3ynbTaThl OcBOeHUsl yueOHoro npenmMera «buosnorus» B 10 kiacce 10JKHBI
OTpaXkaTh:

chOpMHUPOBAHHOCTh 3HAHUN O MeCTe€ M pOJM OHOJOTMM B CUCTEME HAYYHOTO 3HAHUA
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa H
HAyYHOTO MHPOBO33PEHHUSA, O BKIAJE POCCUUCKUX U 3apyOekHBIX Y4EHBIX-OMOJIOTOB B Pa3BUTHUE
ouosnoruu, pyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpkKaHHEe OMOJOTMYECKHX TEPMHHOB W TOHSATHUN: >KH3Hb, KIETKa,
Oopranu3M, Meradbonau3M (0OMEH BEIIECTB M MPEBpPAILEHHUE SHEPTUHU), TOMEOCTa3 (CaMOPErylsius),
ypOBHEBasi OpraHU3aIusl )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PETPOIYKIIHS), HACTIEACTBEHHOCTD,
M3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHME U3Naratb OHOJOTHYEeCKHe Teopuu (KJIETOYHAs, XpPOMOCOMHAas, MyTallMOHHa,
[EHTpadbHAas J0rMa MOJEKyIsIpHOi Ononorun), 3akousl (I'. Mennens, T. Moprana, H.1. Basunosa) u
yueHus: (0 IIeHTpax MHOTooOpa3usi M TMPOUCXOXKICHHUS KyIbTypHBIX pacTenuit H.M. BaBumona),
OTIPEIeNATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BJIAJIETh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTUHN: HAOIIOIEHUE U OTIMCAHNUE KUBBIX
CUCTEM, TPOIECCOB U SIBICHUN, OpraHu3alys M TPOBEJICHHE OWOJOTHYECKOTO HKCIEPUMEHTa,
BBIJIBI)KCHUE THUTNOTE3bI, BHISBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMH BEIMUYMHAMH, O0BICHEHUE
MOJIyYEHHBIX PE3yJIbTAaTOB, MCIOJIB30BAaHHBIX HAYYHBIX TMOHSTUN, TEOPUN U 3aKOHOB, yMEHHUE JeNaTh
BBIBOJIBI HA OCHOBAHUHU TIOJYYCHHBIX PE3YIILTATOB;

YMEHHE BBIACNATh CYIICCTBEHHBbIE NPHU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJICTOYHBIX W MHOTOKIIETOUHBIX OPTraHM3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
MpeBpaIlleHUs] SHEPruu B KIETKe, (OTOCHHTE3a, IIACTHUYECKOTO M DHEPreTHYECKOTO OOMeHa,
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XEMOCUHTE3a, MHTO3a, MeEHO03a, OIUIOJOTBOPEHMS, DPA3MHOXKEHUS, WHAMBHUIYAJIbHOTO pa3BUTUSA
opranusma (OHTOTEHE3);

YMEHHUE TPHUMEHATh NOJyYEeHHBbIC 3HAHUS JUIS OOBSCHEHHS OMOJIOTMYECKUX MPOIECCOB U
SBIICHHUM, JUIS TPUHATHS NPAKTUYECKUX PEHICHWH B MOBCEAHEBHOM XHU3HHM C IENBI0 00ecredeHus
0€30IaCHOCTH CBOETO 3[I0POBbS U 3/I0POBBsSI OKPY)KAIOLIMX JIFOJCH, COONIOACHUS HOPM T'PaMOTHOTO
IIOBEACHHUA B OKpYXKaoLIell MpUPOJHONW Cpene, NOHMMAaHHE HEOOXOJMMOCTH HCIOJIb30BaHUS
JOCTHUXKEHUM COBPEMEHHOM OMOJIOTHY U OMOTEXHOJIOTUH U1l PAllMOHAIBHOTO IIPUPOJIOTIONb30BaAHMS;

YMEHHE pelliaTh JIEMEHTapHbIE TEHETUYECKUE 3a7jaul HA MOHO- U TUTMOPUIHOE CKPELMBaHUE,
CIICTIJICHHOE HACJIEJOBAHUE, COCTABISATH CXEMBl MOHOTHOPHIHOTO CKPEIIMBAHMS JUIS TPEICKA3aHUS
HACJIEIOBAaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIMOJIHATH Ja00paTOpPHbIE M MPAaKTUYEeCKUEe padoThl, COOMIOAATH MpaBmiia mpu padboTe
¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTUYECKH OIICHMBaTh M HWHTEPHIPETUPOBATh HH(POpPMAIMIO OUOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOUYHUKOB (CpPEICTBAa MAaCCOBOM
nH(pOopMalUK, HAyYHO-TIOMYJSPHbIE MaTepHalIbl), STUYECKUE ACIIEKThl COBPEMEHHBIX HCCIIEOBAaHUM B
OMOJIOTHH, METUITMHE, OMOTEXHOJIOT UH;

yMEHHE CO37aBaTh COOCTBEHHBbICE TMHCHBMEHHBIE W YCTHBIE COOOmmIeHUus, 00001Ias
OMOJIOTMYECKYI0 HH(OpPMAINI0 U3 HECKOIbKUX HCTOYHMKOB, IPAMOTHO HCIIOJIb30BAaTh MOHSATHIHBIN
amnmapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOSHUsI yueOHOTO mpenmera «buosorus» B 11 kiiacce JOKHBI
OTpaXkaTh:

chOpMUPOBAHHOCTh 3HAHWM O MECT€ W POJM OWOJOTHH B CHUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa H
HAay4YHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCUNWCKUX U 3apyOekHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JUIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBaTh COJAEpkKaHHE OHOJOTUYECKMX TEPMUHOB M TOHSTUN: BUJ, MOIYISALHUA,
reHo(OH/I, IBOJIONMUSA, ABMXKYIIHAE CUJIBI ((PaKTOpBI) BOJIOIHH, MPUCITOCOOICHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, dKOJOrudyeckre (akTopbl, IKOCHUCTEMA, MPOAYLEHThI, KOHCYMEHThI, PEAYyLEHTHI,
LeNU NUTAHUS, YKOJIOTUYECKasi MUpaMuia, OMoreoleHos, buocdepa;

yYMEHHE U3JlaraTb OMOJIOTHYECKUE TeOpUH (IBoMoOHHas Teopus Y. JlapBruHa, CHHTeTHYECKas
TEOPHUsI IBOJIIOLUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbiiieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBiieHud u myTeit sBomonun A.H. CeBeprioBa, yuenus o 6uochepe B.I. Bepnaackoro),
OTPEEINATh TPAHUIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIAJICTh METOJJaMU HAYYHOT'O MMO3HAHUS B OMOJIOTUU: HAOMIOIEHUE U OMIMCAHHE KUBBIX
CUCTEM, TpOIECCOB U SBJICHUN, OpraHW3alUs U MPOBEIECHUE OHOJOTMYECKOTO OSKCIEPUMEHTA,
BBIJIBIDKCHUE THUIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE
MOJIyYEHHBIX PE3yJbTAaTOB, HCIOJIb30BAaHHBIX HAYYHBIX MOHSTUN, TEOPUN U 3aKOHOB, yMEHHUE JeaTh
BBIBOJIbI HA OCHOBAHUHU MOJyYEHHBIX PE3YJILTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPHU3HAKA CTPOCHHSI OHOJOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIIUM, MPOJYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOr€OLIEHO30B M 3KOCHUCTEM, O0COOEHHOCTHU
MPOLIECCOB:  HACJTENCTBEHHOW  W3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa, BHI000pa3oBaHus,
MPUCTIOCOOIEHHOCTH OPraHU3MOB, JEUCTBUS JKOJOTHYECKHX (PAKTOPOB Ha OpraHU3MBbI, IepeHoca
BEILIECTB U TOTOKA SHEPrUM B 3KOCUCTEMAX, AHTPOINOTEHHBIX W3MEHEHUH B 3KOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXMMHUYECKUX ITUKIOB B OHochepe;

YMEHHE MPUMEHSITh MOJNyYeHHbIE 3HAaHUSA Ui OOBSICHEHHS OHOJOTUYECKUX MPOILIECCOB U
SIBJICHUM, JUTSI TIPUHSATHS MPAKTUUYECKUX PEIICHUN B TOBCETHEBHOM KM3HU C IIENIbI0 0OecredeHus
0€30MacCHOCTH CBOETO 370POBBSI U 370POBbSI OKPYXKAIOIINX JIOACH, COOMIOICHUSI HOPM T'PaMOTHOTO
MOBEACHUS B OKpYXKaOIIEH MPUPOTHONW cpele, MOHMMAaHHE HEOOXOAMMOCTH HCIOIb30BAHUS
JOCTHKEHUI COBPEMEHHON OMOJIOTHHU IS PallHOHAIBHOTO TIPUPOIOTIOIH30BAHUS;

YMEHHE pelIaTh dJIeMEHTapHbIe OMOIIOTUYECKUE 33]]aul, COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB
Y SHEPTUH B 3KOocHCcTeMax (LeNu MUTaHus);
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YMEHUE BBIMOJIHATH Ja00paTOpHbIE M MPaKTUUYeCKHue padoThl, COOMIOAATH MpaBmiia pu padboTe
C y4eOHBIM U Ja00paTOpHBIM 000PYIOBAHUEM;

YMEHUE KpPUTHYECKH OLIEHUBAaTh W HWHTEPIPETUPOBATH HHPOPMALUIO OHOJOTHIECKOTO
COJIepKaHusl, BKJIIOYAIOLIYIO IICEBIOHAYYHbIEC 3HAHUS U3 Pa3IMUHbIX HCTOUYHUKOB (CPEICTBA MAaCCOBOM
uHpOpMalMY, HAYYHO-TIONMYJISAPHBIE MaTepHajbl), pPacCMAaTPUBATh TIJIOOANbHBIE SKOJIOTUYECKUE
po0OsIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO37aBaTb COOCTBEHHbIE IMCBMEHHBIE U YCTHBIE cooOmeHus, 0000uias
OMOJIOTHYECKYI0 MH(OpPMAIMIO U3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO HCIOJB30BaTh MOHSTHIHBIN

arnmapat OMOJIOTHH.

TemaTnueckoe MIIAHMPOBAHUE 110 OMOJTOTUH

10 knace

No HanmenoBanue KosmuecTBo vacos ONEeKTpOHHbIE

n/_n pa3zenoB U TeM K n (umdpoBsbie)
MIPOTPaMMBbI Bcero OHTPOJILHBIC PaKTIHCCKAC 00pazoBaTebHbIE

padoThI paboThI pecypesI

5 bu6moreka [IOK

1 HOJIOTHA KaK 2 1 0,5 https://m.edsoo.ru/7f41c
Hayka 292
K bu6moreka [IOK

2 HBbIC CHCTEMBI 1 https://m.edsoo.ru/7f41c
WX OpTraHu3aus 29
XUMUYCCKUAN bu6moreka [IOK

3 COCTaB U CTPOEHHE 8 1 https://m.edsoo.ru/7f41c
KJIETKU 292
KuzneaesarenbHOCT bubmorexa LIOK

4 A 6 1 https://m.edsoo.ru/7f41c
b KJIIETKH 292
Eff}:}zme;ni?{ge bu6moreka [IOK

5 FBHIY 5 1 https://m.edsoo.ru/7f41c
pasBHUTHE 292
OpraHU3MOB ==
Hacnenctsennocts bu6mmoreka [IOK

6 Y U3MEHYUBOCTH 8 15 https://m.edsoo.ru/7f41c
OpraHu3MOB 292
Cenexus bu6mmoreka [JOK

7 OPraftH3MOB. 3 1 https://m.edsoo.ru/7f41c
OcHOBBI 292
OMOTEXHOJIOTUH =

bu6mmoreka [JOK
8 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/7f41c
292
OBHIEE KOJIMYECTBO 34 3 4
YACOB I1O ITTPOI'PAMME
11 knace
No HanmMeHnoBanue Kommectso yacos ONEKTPOHHBIE
l'I/l_'I pasAciioB 1 TEM B Konrponbubie | Ilpakrnueckue (maposeie)
HpOrpamMMel cero paboTsI paboThI o0pa3oBaTesbHbIC
pecypcsl
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

5 bubnuorexa [JOK
1 BOJIOLHOHHAS 9 1 1 https://m.edsoo.ru/7f41
ouosorus cc74
Bo3uukHOBeHHE U bubnuoreka [IOK
2 | pa3BUTHE )KU3HHU HA 9 1 0,5 https://m.edsoo.ru/7f41
3emiie cc/4
o bu6mmoreka [{OK
3 PTauHSMEL 1 5 1 https://m.edsoo.ru/7f41
OKpYy’Karomas cpesia cc74
CoobmiectBa u bubmmoreka [JOK
4 | 3KOJIOTHYECKHUE 9 1 https://m.edsoo.ru/7f41
CHUCTEMBI cc/4
bu6moteka [IOK
5 PesepBHOE Bpemst 2 https://m.edsoo.ru/7f41
cc74
OBHIEE KOJIMYECTBO 34 3 25
YACOB I1O ITPOI'PAMME !
10 kaace
JJIeKTPOHHbIE
Ne KoamuecTBo (mdposbie)
n/n Tema ypoka 4acoB oOpa3oBare/ibHbIE
pecypchbl
bu6moreka [IOK
1 | Buosorus B cucteMe HayK 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUS KUBOU MPUPOIBI.

2 [Tpaktrueckas padora Ne 1 «Mcnosnp3oBanue 1 bubnuorexa [JOK
pasIMYHBIX METOJIOB [IPU U3yYCHHUN https://m.edso0.ru/863e6122
OMOJIOTHYECKIX 0OBEKTOBY

3 buonoruueckue cuctembl, IPOLIECCHI U UX 1 bu6mmoreka [IOK
H3yUYCHHE https://m.edso0.ru/863e6564

4 XUMHAYECKUI cocTaB KIeTKU. Boga u 1 bu6mmoreka [JOK
MUHEPAJIbHbIE COJIH https://m.edso0.ru/863e674e

5 | benku. CoctaB u cTpoeHue OEIKOB 1 httDS']?/Prfgg;)ngI;ﬁ /]é[E%Ie{Gb?Z
DepMeHThI — OMOJIOTHYECKHE KaTaIU3aTOPbI.

6 JlaboparopHas padota Ne 1 «M3yueHue 1 bubnuoreka [JOK
KaTaJIMTUYECKOW aKTHBHOCTH (pepMeHTOB (Ha https://m.edso0.ru/863e6b72
MIpUMepe aMIIIa3bl UM KaTalasbl)»

bu6mmoreka [JOK

7| Yraesozt. Jlumm et 1 https://m.eds00.ru/863e6870

bu6mmoreka [JOK

8 | Hyxneunosere kncnotst. AT® 1 https://m.edso0.ru/863e6d5¢c

9 Hcropus u MeToIbl U3y4EHUS KIIETKU. 1 bubnuorexa [IOK
Knerounas Teopus https://m.edso0.ru/863e6e88

10 | KieTka Kak 1ie10CcTHaS KUBasi CUCTEMA 1

11 CrpoeHue sykapuoTHYECKON KIETKH. 1 bubnmoreka [JOK
Jlabopartopnas pabota Ne 2 «3y4yenue https://m.edso0.ru/863e6ff0
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

CTPOCHUS KIETOK PACTEHUH, KUBOTHBIX,
rpuOOB U OaKTepuil Mo MUKPOCKOTIOM Ha
TOTOBBIX MUKPOTIpENapaTax U uX OMUCAHUE

https://m.edso00.ru/863e716c¢

bubnuoreka [IOK

12| OOmen BemecTs I METa00IHM3M https://m.eds00.ru/863e766¢

13 dorocuHTE3. XEMOCHHTE3. DHEPreTUYECKUI bubnuorexa [JOK
oOMeH https://m.edso0.ru/863e7c98

14 o 6 bu6mmoreka [{OK

OJIYFOAI0BaA KOHTPOIbHAA paboTa. https://m.eds00.ru/863e7aae
JKu3HeHHBIN UK KIETKU. JleeHne KIeTKY.
15 i/I[{H;g 3I.OH:I?II(:IEH§I?IIT)§:; 13 262;23§9K2)H‘H/IK3 bubmorexa OK
MOR T https://m.eds00.ru/863e7dc4
KOpeIIKa JTyKa Ha TOTOBBIX
MHUKPOIIpeTiapaTrax»

16 buocunTes Oenka. Peakiius MaTpuaHoTro bubnuoreka [IOK
CHHTE3a https://m.edso0.ru/863e796e

bu6moreka [IOK

17| Tpancnswas — duocuntes benka https://m.eds00.ru/863e796e

18 |1 bu6moreka [IOK

CKICTOHBIC (i)OpMI)I KUSHI — BHPYCEI https://m.edsoo.ru/863e7540
bu6moreka [IOK

19 | ®opmbl pa3MHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo0.ru/863e831e
. bu6moreka [IOK

20 | Meiios https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U Pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonotBopenue. JlabopatopHas padota Ne 4 bubnuorexa [JOK
«M3ydeHue CTpOCHHMS MOJIOBBIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOTIpEIIapaTax»

2 |1 bu6mmoreka [IOK

HIMBUTyaJIbHOE Pa3BUTHE OPTaHU3MOB https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U bubnuoreka [IOK
U3MEHYHBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACIICIOBAHUS IPU3HAKOB. bu6mmoreka [JOK
MOHOTHOPUIHOE CKPEIIUBAHUE https://m.eds00.ru/863e8878

o5 JluruOpuHOE CKpeIrBaHue. 3aKOH bu6mmoreka [JOK
HE3aBHCHUMOI'0 HACIICI0BAHHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOE HaclleJOBaHUE MMPU3HAKOB.

2o | Mopmopmanpors e S e o LOK
pesy. OB MOHOTHOPHITOTO https://m.edso0.ru/863e8c60
TUTUOPUTHOTO CKPEUTUBAHUS Y APO30(DUIIBI
Ha TOTOBBIX MUKpPOTIPENapaTax»

o7 I'eneruka nosa. HacnegoBanue npu3HaKkos, bu6mmoreka [JOK
CLEILUIEHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenaciaeacTBeHHas
U3MEHUUBOCTb. Ha6opaTopHavs1 pabota Ne 6. Bubnuotexa LOK

28 | Uzyuenune Mo u(pHUKALMOHHOMN

M3MEHYUBOCTH, IOCTPOEHUE BAPUALIMOHHOTO
psiia ¥ BapuallMOHHOW KPUBOD)

https://m.edso0.ru/863e8efe
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HacnencrBenHas M3MEHYMBOCTb.
JlaboparopHas pabota Ne 7. «Ananus

bubnuoreka [IOK

29 MyTalui y 1po30(QHibl Ha TOTOBBIX ! https://m.edsoo.ru/863e8efe
MUKpPOIIperaparax»
I'enetnka yenoseka. O600IIEHHE TIO TEME Bubnmorexa [IOK
30 | «HacnenctBEHHOCTH M U3MEHYUBOCTD 1 https://m.eds00.ru/863¢8d78
OPraHU3MOB»
31 |c 1 bu6mmoreka [IOK
CIICKIIITL Kai HayKa | Hpotece https://m.eds00.ru/863e9214
32 | UroroBasi KOHTPOJIbHasi padoTa 1
33 MeToaps! 1 TOCTHKEHMS CENEKIIMA PACTEHUI 1 bubnuoreka [IOK
1 YKUBOTHBIX https://m.edso0.ru/863e9214
|5 1 bubnuoreka [JOK
HMOTEXHOJIOTHS KaK OTPACTh IPOU3BOJICTBA hitps://m.eds00.ru/863¢9336
11 kaacc
JJ1eKTPOHHBIE HH(poBbHIE
N Tema ypoka Komuuecrso o0pa3oBare/ibHbIE
n/n 4acoB pecypebt
N bubnuotexa [JOK

1 | Spomouus 1 METOAb €€ H3yHeHNA 1 https://m.edso0.ru/863ea20e

5 Hcropus pa3BuTHs IpeACTaBICHHUIN 00 1 bubnuorexa [JOK
ABOJIIOIIUH. MHUKPO3BOTFOIIHS https://m.eds00.ru/863e9570

bu6moreka [IOK

3 | Bxoauas koHTposIbHAs paboTa. 1 https://m.edsoo0.ru/863e9cle
[Momynsius Kak 3IeMEeHTapHas IMHAIIA BHIA

4 | ¥ OBOIIONHH. JlaGopaTtopHnas padorta Ne 1 1 bubnuorexa [JOK
«CpaBHEHHE BHIOB 110 MOP(HOIOTHIECKOMY https://m.edso0.ru/863e99c6
KPUTEPHUIO»

5 JIBmxyiue cuiibl (37eMeHTapHbIe (DaKTOPHI) 1 bubnuorexa [JOK
IBOJIIOLIUH https://m.edso0.ru/863e9da4

. bu6mmoreka [IOK

6 | EcrectBenHsblil 0TOOp 1 ero ¢hopmbl 1 hitps://m.eds00.ru/863e9ed0
Pe3ynbTaThl SBOJIOIMH: IIPUCTIOCOOICHHOCTD
OpPraHu3MOB U BUI000pa30BaHUE.

7 | Jlaboparopnas pabota Ne 2 «Onucanue 1 httpsS/I/Irngé(s);(eﬁ?J/]éIGO;;Q fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma 1 eé — '
OTHOCHTEIILHOTO XapaKTepay

s o 1 bubmuoreka [JOK

APABTICHIL 1 IYTH MAKPOIBOIOIH https://m.edso0.ru/863e9cle

9 | HeoOpaTuMoCTh 3BONIOLNN 1

10 Hcropus xu3Hu Ha 3emiie U METOABI €€ 1
W3Y4eHUs
1 Ir 3 1 bubmuoreka [JOK
UTIOTE3BI IPOUCXOKICHUS )KU3HHU Ha 3emIie hitps://m.eds00.ru/863ea5a6
12 Pa3BuTHe xu3HM Ha 3emiie 110 3pam U 1 bubnuorexa [IOK
nepuoiam https://m.edsoo.ru/863ea6be
13 | OcHOBHBIE ATaITBI HBOJIOLMH PACTUTEIEHOTO 1 bubnuoreka [IOK
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1 )xuBoTHOTO MUpa. [IpakTnyeckas padorta Ne
1 «M3yueHne MCKONaeMBbIX OCTATKOB
paCTCHI/Iﬁ U ) KUBOTHBIX B KOJUICKIIHUAX)).
CoBpeMeHHast CHCTeMa OPraHu4ecKOro Mupa

https://m.edso0.ru/863ea8bc

bubnuoreka [IOK

14 | IlosyromoBasi KOHTPOJILHAsSI pagoTa https://m.edsoo.ru/863ea48e
bu6mmoreka [{OK

15 | OBosronus yenoBeka (aHTPOMOTeHe3) https://m.eds0o.ru/863eac2c
bu6mmoreka [{OK

16

JBrxkymue cuibl ((pakTophl) aHTPOITOTEHE3a

https://m.edsoo.ru/863ead44

17

OcHOBHEIE CTaauu 5BOJJIIOIIMHU YCJIOBCKaA

18

YenoBeueckue pachl ¥ MPUPOAHBIE afaNTallun
4eJI0BeKa

bu6moteka [IOK
https://m.edso0.ru/863eaea?

19

PesepBubIit ypok. O600111€HIE TTO TEME
«Bo3HuKHOBEHME U Pa3BUTHC )KU3HHU HaA
3emuie»

20

DKOJIOTHS KaK HayKa

21

Cpenpl 00UTaHUS U SKOJIOTHYECKHE (PAKTOPHI

bu6moreka [IOK
https://m.edsoo.ru/863eafec

22

AbGuoTtnyeckue pakropsl. JlabopaTtopHas
pabota Ne 3. «Mopdomoruueckne
0COOEHHOCTH PacTEHHIA M3 Pa3HBIX MECT
obutanusy. JlabopatopHas padorta Ne 4.
«BnusiHEE cBETa HAa POCT U Pa3BUTHE
YEPEHKOB KOJICyCa

bu6moreka [IOK
https://m.edso0.ru/863eb10e

23

buotnueckue GaxTops

bu6moreka [IOK
https://m.edso00.ru/863eb348

24

DKOJIOTUYECKHE XapaKTEPUCTUKH MOMYJIALINH.
[IpakTrueckas padora Ne 2 «Ilogcuér
IUIOTHOCTH MOMYJIALIUNA Pa3HbIX BUJOB
pacTeHuin»

25

Coo01ecTBa OpraHu3MoB — OHOIICHO3

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a

26

DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

bubmuoreka [JOK
https://m.edso0.ru/863eb46a

27

OCHOBHBIE IOKA3aTEIU YKOCUCTEMEI.
Dxojoruueckue nupamuibl. CBoMCTBa
skocucreM. Cykueccus

bubmuoreka [JOK
https://m.edso0.ru/863eh5fa

28

HpI/IpO,[[HLIe OKOCHUCTEMbI

29 | AHTPONIOT€HHBIE 3KOCUCTEMBI
bub. OK
30 | buocdepa — rinobanbHas 3kocucTeMa 3eMIIH https:/ /I;In ggsgglﬁ /15_3[63 ebb5e
3aKOHOMEPHOCTH CYILIIECTBOBAaHUS OMOCHEPHI. bubnuorexa [IOK

31

YenoseuecTBo B Onochepe 3emiu

https://m.edso0.ru/863ebd16

32

Hrorosast KoHTpOJbLHasi padoTa

33

COCYH.[CCTBOBH.HI/IC OpHUPOABI U UCTIOBCUCCTBA

bu6mmoreka [JOK
https://m.edso0.ru/863ebale

34

0000uenue Temsl «CooOriecTsa u
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‘ OKOJIOTHYCCKHEC CUCTCMBI»
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