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|. COAEP’) KAHUE OBYYEHUA

10 KJIACC
Tema 1. buosiorusi kak Hayka.
Bbuosorus xak Hayka. CBsi3b OMOJIOTHMHM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMH €CTECTBEHHBIMU
Haykamu, unocodueit, STUKOH, dCTETUKOW M mpaBoM. Ponb Ononorun B (GOpMUPOBAHUU COBPEMEHHOMN
Hay4YHOH KapTUHBI Mupa. CucrtemMa OHMOJIOTUYECKHUX HaYK.
MeToapl TO3HAHUS KUBOW MPHUPOIBI (HAOMIOICHHE, SKCTIEPUMEHT, OMTUCAHNE, U3MEPEHHE, KITaCCU(PUKAIIHS,
MO/ISTMPOBAHUE, CTATUCTUYECKAsE 00pa0OTKa JaHHBIX).
JdemoHcTpaumnu:
[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u ®@. Kpuk.
Tabmuuer u cxembl: «MeTObI TO3HAHUS JKUBOU TPUPOIBDY.
JlabopaTopHble U NPAKTHYEeCKHE PadOThI:
IIpakTnueckas padora Ne 1. «/cronb3oBaHue pa3IMYHBIX METOJIOB MPU H3YUYEHUU OHMOJOTHYECKHUX
00BEKTOBY.
Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.
XKusble cucrembl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouonoruu. OTIMYME JKHUBBIX CHUCTEM OT
HEOPraHW4YECKOW PUPOJIbIL.
CpoiicTBa 6MOCHCTEM U X pazHOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM: MOJIEKYIISIPHBIN, KJICTOYHbIH,
TKAHEBBIH,  OpraHU3MEHHBIH,  MOMYJIALMOHHO-BUIOBOM,  SKOCHUCTEMHBIH  (OMOT€OLEHOTUYECKHI),
ounochepHbIi.
JdemoncTpaumnu:
Tabnuiet u cxembl: «OCHOBHBIE IPU3HAKH KU3HI», «Y POBHHU OPTraHU3aAIIIHU )KUBOH TIPUPOIBD».
Ob6opynoBanue: moaens Mosiekyasl JJHK.
Tema 3. XuMn4ecKkuii cOCTaB U CTPOEHHE KJIETKH.
XUMHYECKUN COCTAB KIETKA. XHMMHMYECKHE DJIEMEHTBI: MaKpOXJIEMEHTBI, MHMKPOIJIEMEHTHl. Boma u
MHHEpAaJIbHBIE BEIIECTBA.
OyHKIMY BOJBI U MUHEPATbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHYeCcKOro OanaHca.
benku. CocraB u cTpoeHne 6emkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezaMeHnMble U 3aMEHUMBbIC
AMUHOKHCIIOTBI. AMHWHOKUCIIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM MOJICKYJIbl (TIEpBUYHAS,
BTOpHUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOWCTBa OenkoB. buosorudeckue
GbyHKIUH OEITKOB.
®epMeHThl — Ouojoruueckue karanuzatopbl. CrtpoeHue (epMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunbsl. OTnnuns pepMeHTOB OT HEOPraHUUYECKHX KaTaanu3aToOPOB.
VYrieBoapl: MoHOcaxapuabl (TJIFOKO3a, puOoO3a M JIe30KCHpHO03a), aucaxapuibl (caxaposa, JIAKTO3a) U
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue (yHKIMU YTIEBOAOB.
Jlununael:  tpuraunepunsl,  gochomumuasl, crepouabl. [uapodunsHO-THAPOGOOHBIE  CBOICTBA.
buonoruueckue pynkun nunuaos. CpaBHEHUE YIIIEBOOB, OCIKOB U JIMIHIOB KaK HCTOYHUKOB YHEPTHH.
Hyxneunossie kucnotel: JJHK u PHK. Hykieotunsl — MOHOMEpPBI HYKIEMHOBBIX KHCIOT. CTpoeHue u
¢byukuuu JJHK. Crpoenune u ¢pynkunu PHK. Buast PHK. AT®: crpoenue u pyHkunm.
Huronorus — Hayka o kjeTke. Kiertounas Teopust — mpuMep B3auMOJICHCTBUS uliel U (PakToB B HAy4HOM
MO3HAHUHU. MeTobl U3y4eHUS KIIETKH.
Knerka kak menoctHast »kuBas cuctema. OOmive NMpU3HAKU KIETOK: 3aMKHYTash HapyKHas MeMOpaHa,
moutekyisl JIHK kak renernyeckuii anmapar, cucrema cuHTe3a Oelka.
Tunbl KieTok: sykapuoTHUecKas M mpokapuoTuyeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTUYECKOMH
kiaetku. Kierounas crenka Oakrepuil. CTpoeHHe »yKapHOTHUecKOM KiaeTku. OCHOBHBIE OTIUYHSA
pacTUTENbHON, )KUBOTHOM 1 TPUOHON KIIETKH.
[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTeHKa, TIIMKOKaTUKC, uX ¢yHKuuu. [lnasmarndeckas
MeMOpaHa, e€ cBoiictBa M (yHkuuu. lutomnasma u e€ opraHoujsl. OJHOMEMOpaHHbBIE OPIraHOMIbI
knetku: OIIC, anmapar I'osnbmku, nu3ocomsl. [loayaBTOHOMHBIE OpraHOWMIBI KJIETKH: MHUTOXOHAPUH,
wiactuael. [Ipoucxoxaenne MUTOXOHApUN M mactud. Buasl mmactun. HememOpaHHbIE OpraHoubl
KJIETKH: pUOOCOMBI, KJI€TOYHBIM LIEHTP, HEHTPHOJIU, PECHUUKH, KTYTHKH. DYHKINKM OPraHOUI0B KIETKH.
Bxirouenus.
Snpo — perynsaTopHbId HeHTp KieTku. CTpoeHue sapa: siiepHas 000JOoYKa, KapHoIUla3Ma, XpOMAaTHH,
SIPBILIKO. XPOMOCOMBI.



TpaHcnopT BeLECTB B KIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. T'yk, T. llIBann, M. Ilneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsl:  «PacripeneneHue XHUMUYECKHX JJIEMEHTOB B HEXUBOU mpuponae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KMBOU MPUPOJIE».

Tabmuer u cxembl: «lleprogudeckast TabIUIa XUMHUYECKUX AJIEMEHTOBY, «CTPOCHHE MOJECKYIBl BOJIBIY,
«buocunres Oenka», «CTpoeHne MoleKkyibl Oenkay, «Ctpoenue ¢pepmeHTa», «HyKkienHOBBIE KHUCIOTHI.
JHK», «Crtpoenue monekynbl AT®», «CTpoeHue 3yKapuoTHUECKOW KieTKn», «CTpoeHHe >KUBOTHOM
KIIeTKN», «CTpoeHue pacTUTEIbHON KIeTKn», «CTpoeHre MPOKapUOTUYECKON KIeTKuy, «CTpoeHue spa
KJICTKHN», « YTICBOABD, «JIMIIHIBD.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyAOBaHHE [UISl MPOBEACHUS HAONIOJACHUN, HW3MEpPEHUH,
IKCIIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEIHHBIX, )KUBOTHBIX U OAKTCPUATBHBIX KIIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTopHasi pa6ora Ne 1. «/3yueHune kaTaTMTUYECKON aKTUBHOCTU ()EPMEHTOB (HA MIPUMEPE aMUIIa3bl
WJTU KaTajasbl)».

JlaGopaTopHuasi padora Ne 2. «/3ydeHue CTpPOCHHUS KJIETOK PACTCHHIA, XUBOTHBIX M OaKTepUil TOJ
MHUKpPOCKOTIOM Ha FOTOBBIX MUKpOTIpEnaparax v X OMUCaHHE».

Tema 4. /Ku3HenesATeJIbHOCTH KIE€TKH.

OOmeH BemiecTB, WIM MeTa00IM3M. AcCUMWIAIUA (TUIACTUYECKH OOMEH) W JTUCCUMIISAIIMS
(PHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca Merabonm3Ma. Ponbh 3aKOHOB COXpaHEHHsI
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTa0oIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpoGHBIM U TerepoTpodHbii. Ponb (epmMeHTOB B 0OMEHE BelIECTB U
MIPEBPAIICHUU YPHEPTUH B KIIETKE.

®ortocunre3. CperoBas W TeMHOBas ¢a3bl ¢GoTocuHTe3a. Peakuuu Qorocunresa. DddekTuBHOCTH
(dboTocunTe3a. 3HaueHHe (OTOCUHTE3A I KU3HU Ha 3emuie. BnusiHue ycinoBuid cpeapl Ha POTOCUHTE3 H
CHOCOOBI OBBIIICHUSI €70 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOINe OakTeprun. 3HAaUeHUE XEMOCHUHTE3a IS KU3HHA Ha 3eMIIe.
DHepreTudeckuii oOMeH B KieTKe. PaciiernieHne BellecTB, BbIIEICHHE U aKKyMYJIUPOBAHHE HHEPTHH B
KJIETKe. DTambl dHepreTudeckoro oomena. I'mukonus. bpoxkenne u ero Bunabl. KucinopomHoe okucieHue,
WU KJIeTouHoe nbixanue. OkuciurenbHoe ¢ocopunupoBanue. IHHEKTUBHOCTh IHEPrEeTUYECKOTO
oOMeHa.

Peaknun matpuunoro cuHTe3a. ['eHetmueckas wuHbopmamms u JHK. Peamuzamms renermyeckoit
nHpopManuu B KieTke. ['eHeTHUeckuii Ko U ero cBoicTBa. TpaHckpurms — MaTpuuHbiidi cuaTe3 PHK.
Tpancnsus — O6uocunTe3 Oenka. Dtanbl TpaHciasaiuu. KomupoBanue amuHokuciaor. Ponb pubGocom B
OouocuHTese Oenka.

Hexnerounsie hopmbl sxu3Hu — Bupychl. cropust otkpbeiTust BupycoB (/. Y. iBanoBckwit). OcobeHHOCTH
CTpPOEHUSI U XKU3HEHHOTO IMKJia BUpYycoB. bakrepmodaru. bonesnu pacteHuid, KUBOTHBIX M YENOBEKa,
BbI3bIBaeMble Bupycamu. Bupyc ummynoaedunura uyenoseka (BMUY) — Bo3Oynutens CIIM/la. OGpatnas
TPaHCKpPHUIILIKS, peBepTaza u uHrerpasa. [Ipodunakrruka pacnpocTpaHeHus: BUPYCHBIX 3a001eBaHHIA.
JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, . U. UBanoBckuii, K. A. Tumupszes.

Tabmumpl u cxembl: «Tumnbl nutanusy, «Merabonusm», «MUTOXOHAPHUSY, «IHEPreTHUECKUNA OOMEH,
«Xnopomnacty, «Porocunres», «Ctpoenue JIHK», «Ctpoenue u dyHkimoHupoBanue reHa», «CuHTe3
Oenka», «['enetmueckuii kom», «Bupyce», «bakrepuodarn», «CTpoeHue U KU3HEHHBIH ITUKI BUpYca
CIINa, 6aktepuodara», «Permukarus JJHK».

Ob6opynoBanue: moaenu-anumkanuu «Yasoenne JIHK wu  tpanckpunmms», «buocunTtes Oemkay,
«CTpoeHue KieTku», Mojienb ctpykrypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii nuki, uinu >KU3HEHHBIH WK kieTku. MuTepdaza u murto3. Ilporecchl, mporekaromue B
untepdaze. Permkamus — peakius matpuunoro cuuTe3a [IHK. Crpoenune xpomocom. XpoMOCOMHBIN
HaOOp — KapuoTHIL. [UMIONAHBIN U TalUIOUAHBI XpOMOCOMHBIE HaOOphl. Xpomatuasl. [{utonorudeckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYAIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne knetku — mMurto3. Craaum mutosa. IIpouecchl, mpoucxoisiiue Ha pasHbIX CTAaaUsAX MHUTO3a.
buonornueckuii cMbICII MUTO3A.



[TporpamMmmupyemast TuOEIh KIETKH — aromnTo3.

@opMbl pa3MHOKEHHSI OPraHU3MOB: OECIoyioe M IMOoJIOBOE. Buabl 0ecrmonoro pasMHOXKEHHS: JEJICHHE
HA/IBOE, TOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHHME, BEreTaTUBHOE pPa3MHOKEHHE.
HckyccTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €70 3HAUEHUE JJIS CEJIEKIIUH.

[TooBoe pa3MHOXKEHHE, €T0 OTIUYHUSA OT OECIOJIOTO.

Meiio3. Ctaguu meiioza. IIpoueccel, mpoucxosuie Ha cragusax Meiosa. [loBegenne xpoMocoM B Melo3e.
Kpoccunrosep. buosiornueckuil CMbICII M 3HAYEHHUE MEHO03a.

['ameTorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Yy JKMBOTHBIX. [10JIOBBIE K€e3bl: CEMEHHHKH U
sugHukd. OOpa3oBaHWE W PA3BUTHE IOJIOBBIX KIETOK — TrameT (CIepMaTo30ui, SHMICKIeTKa) —
criepMarorenes3 u oBoreHe3. OCOOEHHOCTH CTPOEHMs SAWLEKIETOK U crepMaTo3ouaoB. OIIo10TBOPEHHE.
[TapTenorenes.

WnpuBuayansHoe  pa3BuTHe  (OHTOreHe3). OMOpHOHaNbHOE pasBuTHE  (AMOpHOTeHe3).  DTambl
SMOPHOHAIIBHOTO Pa3BUTUSl y TIO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacCTPYJSAIHs, OPraHOTeHE3.
[TocTamOpHoHanbHOE pa3BUTHE. THUIIBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHUS: IPSIMOE, HETIPSAMOE (JIMUMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOCTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaJIUU PA3BUTHSL.
JdemoncTpaumnu:

Tabmuubl U cxembl: «DOPMBI Pa3MHOXKEHUSI OPraHU3MOBY», «JIBOWHOE OIIOJOTBOPEHHE Yy IBETKOBBIX
pacteHuit», «BereratuBHOE pa3MHOXKEHHE pacTeHUIY, «/leneHue kimetku 6akTepuit», «CTpoeHHE MOJOBBIX
KIeTok», «CTpoeHue xpomocombly, «Kierounbi mukim», «Permmukamusa JHK», «Mwuto3», «Menos»,
«[Ipsimoe u HempsiMoe pazBuTHE», «l'amMeToreHe3 y MIIEKOMUTAIOUIMX M 4elloBeKa», «OCHOBHbBIE CTaJAuU
OHTOT€HE3a».

O6opymoBaHue: MHKPOCKOM, MHUKporpenaparbl «CrepMaTo30Huabl MIICKOIHUTAIOMIETO», <« SIMIeKIeTKa
MIIeKonuTamero», «Kapnokrnues B KieTkax Kopellka JyKa», MarHUTHasE MoJiejb-anruinkanus «/lenenue
kietkn», Mmoaenb JJHK, monens meTada3HOM XpOMOCOMBI.

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

JladopaTopHnas padora Ne 3. «HaOGmrogeHue mMuTOo3a B KJIETKaX KOHYMKA KOPEIIKA JyKa Ha TOTOBBIX
MHKpOIIpenaparax.

JlaGoparopHasi padora Ne 4. «/3yyeHre cTpoeHUs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy.
Tema 6. HaciieacTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. McTopusi pa3BuTus TeHETUKH. Poyib IUTOJIOrMM W 3MOpHUOJIOTHHM B
CTAaHOBJIGHUM TE€HETUKHU. BKian poccHHCKUX U 3apyOeKHBIX YYEHBIX B Pa3BUTHUE T'€HETUKH. MeTOJIbl
FeHETUKH  (TUOPUIOJOTHYECKHM, LUTOTEHETHYECKUH,  MOJIeKYIsipHO-TeHeThYeckuil).  OCHOBHBIE
TE€HETUYECKUE MOHATUA. [ 'eHeThuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpeLMBaHUM.
3aKOHOMEPHOCTH HACJEJOBAaHUS NPU3HAKOB, ycTaHOBJIeHHble [. Mengenem. MoHorubpuaHoe
CKpelllMBaHHe. 3aKOH eAMHO-00pa3usi ruOpuaoB nepBoro nokosieHus. IlpaBuno momuHupoBanus. 3aKOH
pacuieruieHus npusHakoB. ['unoresa uncrotel ramer. [loHOE M HEMOJIHOE JOMUHUPOBAHUE.

JluruGpuHoe ckperuBaHue. 3aKOH HE3aBUCUMOIO HacjeI0BaHUs MpU3HAKOB. L{uToreHeTnueckre OCHOBBI
OUTUOPUIHOTO CKpEIIMBaHUA. AHaIM3UpYIOIlee CKpeluBaHue. Vcrosib30BaHHWE aHaIM3UPYIOIIETO
CKpEILIMBAHUS JUTsl ONIPEICIICHUs TEHOTUIIA OCOOU.

CueruieHHOe HaclieZjoBaHue mMpu3HakoB. Pabota T. Moprana mo CHEIUIGHHOMY HacleZJOBaHHIO T'€HOB.
Hapyienue cuernieHus reHoB B pe3yJibTaTe KpPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enernka nosa. XpoMOCOMHOE ONpPEAEIEHUE 10JIa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['oMOorameTHbIe U
reTeporaMmeTHele opraun3Mel. HacienoBanrue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

N3meHunBoCcTh. Buasl HW3MEHUYMBOCTU: HEHACIEJCTBEHHAass W HacleICTBEHHas. Ponb cpeabl B
HEHACJIeJICTBEHHOW M3MEHYMBOCTU. XapaKTePUCTUKA MOIU(PUKAIMOHHON U3MEHYUBOCTU. BapuannoHHbIN
psan ¥ BapualMoHHas kpuBas. Hopma peakuuu npuzHaka. KoinuecTBeHHbIE M KAUECTBEHHbIE MPU3HAKU U
ux HopMa peakiuu. CBoiicTBa MOAM(PUKAITMOHHON U3MEHUYMBOCTH.

HacnenctBeHHasi, WM TEHOTHIHMYECKas, H3MEHUYMBOCTh. KoMOWHAaTHBHAs WM3MEHYMBOCTh. Meiio3 u
MOJIOBOM  MpOILeCC — OCHOBA KOMOWHATUBHOM W3MEHYMBOCTU. MyTalMOHHAS HM3MEHYHUBOCTb.
Knaccudukarnuss Myranuid: TeHHbIE, XPOMOCOMHBIE, TE€HOMHBIC. YacToTa W TPUYUHBI MYTalUU.
Myrarensbie (pakTOpbl. 3aKOH TOMOJIOTHYECKHX PSAIOB B HacleAcTBeHHOH n3MmenunBocty H. M. BaBumnosa.
BuesigepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.



I'enetuka yenoseka. Kapuotun uvenoBeka. OCHOBHbIE METOAbl T'€HETHUKU YEJIOBEKA: I'€HEATIOTMYECKUH,
ONM3HELIOBBIM, I[UTOTCHETUYECCKHUH, OHOXMMUYECKHH, MOJEKYIspHO-reHeTHdeckuii. CoBpeMeHHOe
OIpE/Ie/IEHNE TEHOTUIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJIE C ITOMOUIBIO
[T1[P-ananm3a. HacnencrBeHHbIC 3a00JICBaHMS 4YEJIOBEKAa: T'C€HHBbIC 0O0JIC3HH, OOJIC3HHM C HACIICICTBEHHOM
MPEPACTIOIOKEHHOCTBIO, XpOMOCOMHBIE Oosie3Hn. ComaTuieckue U reHepaTuBHbIe MyTanuu. CTBOJIIOBBIC
KIeTkd. [IpuHIHIB 370pOBOTO 00pa3za KU3HU, AUATHOCTUKH, MPOMUIAKTUKA U JICUCHUS TEHETUYECKHX
Oone3neld. MeaUKO-TeHETUYECKOE  KOHCYIbTHPOBAHUE. 3HAUCHHE  MEIMLIMHCKOM TEeHETUKH B
MIPEIOTBPALLIEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YEIOBEKa.

JdemoHcTpaumnu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-Pecosckuii, H. 1.
Baswuiios.

Tabmurel u cxembl: «MOHOTHOPHUIHOE CKpENIMBAHUE W €ro IIMTOTCHETHYECKAas OCHOBa», «3aKOH
pacuieIuieHUs] W €ro IIUTOTEHETHYEeCKas OCHOBa», <«3aKOH YHCTOTHI TameT», «Jlurudpumnoe
ckpenuBanuey», «lluTonornyeckue 0CHOBBI JUTHOPUIAHOTO CKpeuiuBaHusy, «Meio3y», «B3zaumonericteue
QUIETTbHBIX TEHOB», «[ €HeTHYecKhe KapThl pPAaCTeHUM, >KMUBOTHBIX U UeNOBeKa», «['eHeTWka moliay,
«3aKOHOMEPHOCTH HACJIEI0BaHNUs, CLEIJIEHHOTO € MoJoM», «KapruoTumbl yenoBeka v ;KUBOTHBIX», «Busl
M3MEHYUBOCTHY, «Monudukanmonnas W3MEeHUYMBOCTH», «HacnmemoBanue pesyc-pakropa», «l'eHernka
rpynn KpoBuy», «MyTalmoHHasi U3BMEHUYUBOCThY.

Ob6opynoBanue: mMojenu-amuMkanun «MoHoruOpuaHoe ckpeuuBaHuey, «HemoaHoe TOMHHHUPOBAHHEY,
«urubpunnoe ckpemmuBanuey, «llepekpéct XxpomMocom», MHUKPOCKOT U MHUKpompenapatr «Jlpo3zoduar
(HopMma, MyTanuu (GopMbI KPBIIIHLEB U OKPACKH Telna), repOapuii «I'opox moceBHOM».

JlabopaTopHble M NpaKTH4ecKue padoTbi:

JladopaTopHas padora Ne 5. «M3ydeHne pe3ylbTaTOB MOHOTHOPHUIHOTO M TUTHOPUIHOTO CKPEITUBAHUS
y 1p030(¢ bl Ha TOTOBBIX MUKPOIIpENapaTaxy.

JladopaTtopnass paGora Ne 6. «l3yuenne MOAUGUKAITMOHHOW W3MEHUMBOCTH, IOCTPOCHHE
BapHaIlMOHHOIO Psiia U BApUALIMOHHOW KPUBOW».

JladopaTopHas pa6ora Ne 7. «AHanu3 MmyTaruil y 1po30(uiisl Ha TOTOBBIX MUKPOTIpErapaTaxy.
IIpakTuyeckas padora Ne 2. «CocTaBlIeHUE U aHATIU3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Ceaexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknuusi KaKk Hayka M Ipouecc. 3apoKAeHUe celekuuu U noMmectukanus. Yuenue H. M. BasuioBa o
LEHTPax MPOUCXOXKAECHUS U MHOTO0Opa3usi KyIbTypHBIX pacTeHHid. LIeHTpbl MPOUCXOKACHUS TOMAIIHUX
XKUBOTHBIX. COpT, OpOIa, ITAMM.

CoBpemMeHHbIE METOJBI CeleKIUMU. MaccoBblii M HMHIUBUIYalIbHBIA OTOOpPHI B CENEKIUU PACTCHUU U
KUBOTHBIX. OIlEHKa 3KcTephepa. BIM3KOPOACTBEHHOE CKpellMBaHue — WHOpUAMHT. Yucras nauHHS.
CkpemuBanue 4ucTbIX JuHUNA. ['erepo3uc, mnm rubpupHas cuna. HepolacTBeHHOE CKpelIMBaHUE —
ayropuaunr. Otpanénnas rulOpuau3anus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 M IOJy4YeHHE
MOJIMIUIONJOB. JIOCTHKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oTpacib MPOU3BOJICTBA. | 'eHHas HHKeHepHs. DTanbl co3nanus pekomounantHoit JJHK
U TpPaHCreHHBIX opranu3MoB. Kierounas wunxkeHepus. Kierounele KynbTypbl. MUKpPOKIOHAIBHOE
pa3MHOKeHHe pacTeHuil. KiioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.
Dkonorudeckue u yTudeckue mpoodneMsl. MO — renetndecku MOIUGUIIUIPOBAHHBIE OPTaHU3MBI.
JdemMoHcTpanum:

[optpetsr: H. U. Basunos, . B. Muuypums, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuie! u cxemsbl: kKapTa «L[eHTpBI MPOUCXOKICHHSI U MHOTOOOpa3usl KyIbTYPHBIX pacTeHui», «Ilopo sl
JOMAIITHUX J>KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuil», «OtmanéHHas rubpuamuzanusy, «PaboTs
akagemuka M. @. VBaHoBay», «llomumnouaus», «O0beKThl OMOTEXHOJOTHI», «KIeTouHbIe KyIbTyphl U
KJIOHUpOBaHue», «KOHCTpynpoBaHUE U IEPEHOC FTEHOB, XPOMOCOMY.

O6opynoBaHue: MYJSIKU II0JI0B U KOPHETIIIONOB AUKHUX (DOPM M KyJIbTYPHBIX COPTOB pacTEeHUH, repOapuii
«CenbCKOX035iCTBEHHbIE PACTEHUSY.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

Buneoskckypenss (mp. padora Ne 3) «OcHOBHBIE METOABI M JIOCTHXKEHUS CEJIEKIMM PACTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (GepMy, COPTOUCIBITATEIbHBIA yJacTOK, B
TEIUTMYHOE XO35HCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».



11 KJIACC
Tema 1. DBosronoOHHAsA OHOJIOTHS.
[IpenmnoceuTku BOZHUKHOBEHUS BOJIOIMOHHON TEOpUU. DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.
Brnusinue 3BOIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U JPYTHX HAYK.
CuzerenbctBa  3Bojrouuu. [lajgeoHTosorndyeckue: IMOCIENOBATENbHOCTh IOSIBJIEHUS BHUJOB B
MAJIGOHTOJIOTUIECKOH JIeTONnCH, iepexoaHbie opmel. broreorpaduueckne: cXoacTBO U paznuuue GayH
1 GIIOp MAaTEPUKOB U OCTPOBOB.
DOMOPHOJIOTHYECKUE: CXOJCTBA U PA3IU4Ms dYMOPHOHOB pa3HBIX BHJIOB IMO3BOHOYHBIX. CpaBHUTEIHHO-
aHATOMUYECKHE: T'OMOJIOTMYHBIE, AHAJIOTMYHbIE, PYAMMEHTApHbIE OpraHbl, araBU3Mbl. MoOJEKyIspHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MTyTeH Yy BCeX
OpraHu3MOB.
OpomonmonHas Teopuss Y. JlapBuna. Ilpeanochiiky BO3HMKHOBEHHUS JapBUHU3MA. [IBMOKyIIHME CHIIBI
sBOMIIONMKM  BUJOB 1o JlapBuHy (M30BITOYHOE pa3MHOKEHHWE TIpPU OrPAHUYEHHOCTH PECYPCOB,
HeoInpeAenéHHas U3MEHYHUBOCTh, 00ph0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN O0TOOD).
Cunrernueckas Teopust 3Bosonnu (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.
Muxkposomtorus. [Tomyasius kak equHUIa BUAA U 3BOJIOLUH.
JBuxymue cuiibl (pakTopbl) 3BOJIIOLNUN BUJOB B MpUpoje. MyTallMOHHBIM Hpoliecc 1 KOMOMHATUBHAS
M3MEHUYUBOCTb. [lomynsroHHbIe BOJIHBI U Apeiid reHoB. V301 1 MUTpays.
EctectBenHslit 0TOOp — HampaBisitoiuid pakTop 3BOIIOIUHA. DOPMBI €CTECTBEHHOTO 0TOOpA.
[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJitouud. [IprMepsl mprcnocobiieHnii y opraHu3MoB.
ApoMopdo3bl U HINO0-aJaNTALUH.
Bun u BupooOpazoanue. Kputepun Buma. OcHOBHbIE (POpMBI BHI000pa3oBaHus: reorpaduyeckoe,
9KOJIOTMYECKOE.
Makpoasomtonust. @opMbl 3BosOLMK: (DrTeTHYECKasi, TUBEPreHTHAsi, KOHBEPreHTHAas!, MapajliesibHasl.
Heob6patumocTs 3BOIONINH.
[IpoucxoxxaeHne OT  HeCHELMAIM3MPOBAHHBIX  HpeakoB. [Iporpeccupyromas — crnenuain3anus.
AnantuBHas paguanus.
JdemoHcTpaumnu:
[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkenp, @.
Miromiep, A. H. CeBepios.
TaGnuue! u cxemsbl: «Pa3BuTHE OpraHMYECKOro MHUpa Ha 3emiie», «3apoJIbIi TI03BOHOYHBIX )KMBOTHBIX»,
«Apxeonrtepukc», «Popmbl 0OprObI 3a cyliecTBoBaHue», «EcTecTBeHHBIN 0TOOP», «MHOroobpasue
COpPTOB  pacTeHHil», «MHoroobpasue 1Opoa  KUBOTHBIX», «[lomymsauunm», «MyTannoHHas
U3MEHYHUBOCTB», «Apomopdo3by, «Mauoamantauum», «OOmas aereHepanusy, «/[Bumxymume Ccuibl
sBosrorun», «Kapra-cxema wmapuipyra nyremectBus Y. [lapBuna», «bopb0a 3a cyiecTrBoBaHHE,
«IIpucnocobneHHocTs ~ opraHu3moB», «l'eorpapuueckoe  BHUI000pazoBaHHE»,  «IKOJIOTHYECKOE
BUJI000pa30BaHUE».
OO6opynoBaHMe: KOJUIEKLUS HACEKOMBIX C Pa3JIMYHBIMM THUIIAMU OKpAcKd, HaOOp IUIOJAOB U CEMsH,
Kosuiekius «lIpumepsl 3alUTHBIX MPUCHOCOOIEHUHN Yy JKUBOTHBIX», MOJENIb «OCHOBHbIE HalpaBlIEHUsS
3BOJIIOLIUNY, 00bEMHAs MO1eNb «CTPOEHHE TOJIOBHOTO MO3Ta NO3BOHOUHBIX).
buoreorpaduueckas kapra Mupa, KosieKuus «@DPopMbl COXPAHHOCTU HCKOMAEMBIX JKHBOTHBIX MU
pacteHmit», Mojaenp ammmkanus —«llepekpéct xpomocom», BiaxHble mpenaparsl  «Pa3Buthe
HacekoMoroy», «Pa3BuTHe Jrymku», Mukponpenapar «Jpo3odunay (HopMa, Myraiuu GopMbl KpbLIbEB
U OKpacKH Tena).
JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:
JlaGopatopuas padora Ne 1. «CpaBHeHHe BUJIOB IO MOP(HOJIOTHUECKOMY KPUTEPHUIO.
JlaGopatopnas pabora Ne 2. «OmnucaHue MOpUCIIOCOONEHHOCTH OpraHu3Ma M €€ OTHOCHUTEIHHOIOo
Xapakrepay.
Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.
JloHayuHBle TPEICTABJIIEHUS O 3apOXACHUU >XKM3HU. HayuHble T'MIIOTE3bl BO3HUKHOBEHHUS XU3HU Ha
3emie: abuoreHes ¥ maHcnepMusi. XUMUYeCKas IBOJIIOLUSA. AOGMOTeHHBIM CUHTE3 OpraHMYECKHX BEIIEeCTB



13 HEOPraHMYeCKUX. DKCIEPUMEHTAIbHOE NOATBEPKACHUE XUMUYECKOUN 3BoJonuu. HauanbHble aTansl
Oouonornyeckoit sBomonuu. Imnoresa PHK-mmpa. @opmupoBanune MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHE NpPOTOKJIETKU. llepBbie kineTkun u ux 3Bojrouus. PopMHUpPOBaHME OCHOBHBIX IPYIII
JKUBBIX OPraHHU3MOB.

PazButne xu3nu Ha 3emsie mo spaMm U nepuoaam. Karapxeil. Apxelckas M MPOTEPO30MCKast 3PBHI.
[Taneo3oiickass spa u €€ mepuonabl: KEeMOPUNCKHUM, OPJAOBUKCKHM, CHIYPUHUCKHUI, JIEBOHCKUH,
KaMEHHOYIOJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUHI, MEJIOBOM.

Kaiino3oiickas spa v €€ nepuoapl: MaJI€OreHOBbI, HEON€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIuMaTa U IeoJIOrH4ecKUX nporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUN PACTUTEIBHOTO U
KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHu U KUBOTHbIX. [losiBlIeHME, paclBET W BBIMUpPAHUE IPYIIII
YKUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpa)keHue O3BOMIONUH. OCHOBHBIE CHCTEMAaTHYECKHUE TIPYIIIIbI
OpraHu3MOB.

DBoJIOIMS YenoBeka. AHTPOTIOJIOrUS Kak HayKa. Pa3BuTHe npeacTaBaeHuil 0 MPOUCX0KACHUN YeJIOBEKa.
Metonpl u3ydeHus: antpornoreHe3za. CXo/CTBa M pa3iMuus 4YeJIOBEKAa U KUBOTHBIX. CHCTeMaTHYyecKoe
MOJIOKEHHE YeJIOBEKa.

JBuxymue cuibl (paktopsl) aHTponoreHesza. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH OTOOD.
OO61ecTBeHHBIN 00pa3 KU3HU, U3TOTOBIEHUE OPYAUM TPy, MBIIIIEHUE, PEYb.

OCHOBHBIE CTaJMM W BETBM JHBOJIOLMM YEJIOBEKA: aBCTpaJONUTEKH, YenoBek ymenblid, YenoBek
npsaMoxo i, YenoBek HeaHaepTanbCkui, YenoBek pa3yMHbId. HaxoIkM HCKOMAaeMbIX OCTaTKOB,
BpeMsl CYIIECTBOBaHMUsI, 00JIACTh pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHUS.
UYenoseueckue packl. OCHOBHBIE OOJBIIKME pAchl: €eBpoIleouIHAs (eBpa3Hiickas), HErpo-aBCTpaJIOUIHAas
(’xBaToOpHUaNbHA), MOHTOJIOWIHAasE ~ (a3uaTCKOo-aMepuKaHCKas).  UepThl  IPHCTOCOOJICHHOCTH
MPEACTABUTENEN YEIOBEUECKUX PAC K YCIOBHM CyllecTBOBaHUsA. EAMHCTBO yenoBedyeckux pac. Kpuruka
pacusma.

JdemoHncTpaumnu:

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

Tabmuubr u cxembl: «Bo3nukHoBeHHe CoONMHEYHOW CcHUCTEMbI», «Pa3BUTHE OpPraHMYEcKOro MHpay,
«PactutenbHas knetka», «KuBoTtHas kineTka», «IIpokapuoruueckas kinetka», «CoBpeMeHHas cuUCTEMa
OpraHMyYecKkoro mupay», «CpaBHEHHE AHATOMHUYECKHUX YEepT CTPOCHMs YelIOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTUYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YeJIOBEKay,
«/IpeBHelimue aoau», «IpeBHue moan», «llepble cCOBpeMEHHBIE 0N, «YelIoBeuecKre pach».
Ob6opynoBanue: wmymspku  «l[IpoucxoxxaeHue uenoBeka» (OIOCTbI aBCTPAJONUTEKa, MHUTEKAHTPOIIA,
HeaH/epTaliblla, KPOMAaHbOHI[A), CIETKH UM U300paKEHUSI KAMEHHBIX OPYAHM MMepBOOBITHOIO YelloBeKa
(kamMHU-"OTIIIEpPHI, pyOMIIa, cCKpebia), reoxpoHosorndyeckas Tabnuia, KouieKus «DopMbl COXpaHHOCTH
HCKOMAEMbIX )KMBOTHBIX U PACTCHUI.

JlaGopaTopHble M NpaKTU4YecKue padoThbi:

Bupgeoskckypeusi B ecTecTBEHHO-Hay4Hblld (mp. padora Ne 1) «DOBomrouus OpraHM4ecKoro Mupa Ha
3emiie»

IIpakTnyeckas padora Ne 2. «/3yueHne uCKOmaeMbIX OCTATKOB PACTCHHUM U )KUBOTHBIX B KOJUICKITHSIX).
Tema 3. Opranu3Msbl H OKpPYKaloIas cpeaa.

OKoJorusl Kak Hayka. 3ajadyd M pas3lenbl dKOJIOTMH. MeToAbl HSKOJIOTMYECKHX HCCIENOBaHUM.
DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IyIIIHAsA, IOYBEHHAs!, BHYTPHOPIaHU3MEHHas.
Okonorndeckue ¢aktopsl. Kiaccudukanus skojgoruyeckux (GpakropoB: abMoTHYEecKHe, OMOTHYECKUEe U
aHTpornoreHHsle. /leificTBUE 3K0JIOTHYECKUX (DAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue (GakTopbl: CBET, TeMmIeparypa, BIaXHOCTb. @DotonepuonusM. IIpucnocobneHus
OpPraHu3MOB K JIeMCTBHIO aOHOTHYECKHX (PAaKTOPOB. bronornueckre puTMsl.

buotnueckue gakropsl. Buabl 6MOTHUECKNX B3aMMOICHCTBUI: KOHKYPEHIIHS, XUIITHUIECTBO, CUMOMO3 U
ero (opmel. [lapazutusm, koomnepanus, MyTyaan3M, KOMMEHCATIN3M (KBApTUPAHCTBO, HAXJI€OHUYECTBO).



AMeHcanu3M, HeUTpaau3M. 3HaueHHEe OMOTHYECKUX B3aMMOJCHCTBHUH /ISl CYILIECTBOBAHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU mnonyasuuu. OCHOBHbIE II0Ka3aTeNM MOIMYJISLUUU: YHUCIEHHOCTD,
IUIOTHOCTb, POXKIAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTrpalius. JIMHAMHUKA YMCIEHHOCTU MOMYJSLMUA U €€
perynsauus.

JdemoHcTpauuu:

[Hoptpetsl: A. I'ym6oapar, K. @. Pynbe, O. ['ekkens.

Tabmuuer u cxembl: kapra «[Ipupomubsie 30HBI 3emim», «Cpeapl OOWUTaHHS OPraHU3MOBY,
«Doronepuoausm», «llonmymannny, «3aKOHOMEPHOCTH POCTa YUCIECHHOCTH NOMYIAnud HH}y3opuu-
Tyenbkny, «[Iumesbie memmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JladopaTopuas padora Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTAHUS.
JlabopaTopHasi pa6ora Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

IpakTuueckas padora Ne 3. «[loacy€T MIIOTHOCTH MOMYJSIIIUN Pa3HBIX BUIOB PACTECHU.

Tema 4. Coo01ecTBa U IK0JOrHYeCKHEe CUCTEMBI.

CoobmecTBO opranu3mMoB — OuorieHo3. CTpykTypbl OHOIIEHO3a: BHUIOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuieast). Buapsl-nomuHanTel. CBsi3u B OHOIIEHO3E.

DKoJiorHueckre cuctembl (9kocuctembl). [lousTHe 00 sKocucTemMe u OuoreorneHosze. DyHKIMOHATBLHBIE
KOMITOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTbl, KOHCYMEHTBI, peayleHThl. KpyroBopoT BemiecTB U MHOTOK
SHEpruu B dKocucTeMe. Tpoduueckue (MHILEBblE) YpPOBHU SKOCUCTeMbI. [luieBble menu U ceTu.
OcHOBHBIE MMOKAa3aTeIN 3KOCHUCTEMBI: OHoMacca, MPOIYKIHs. DKOJIOTHYECKUe MUPAMHIbL: MPOAYKIIUH,
YUCJICHHOCTH, OnoMacchl. CBOMCTBA AYKOCUCTEM: YCTOMUHUBOCTD, CaMOpeTyJsiiius, pa3Butue. Cykieccus.
[IpuponHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOIO WJIU IIMPOKOIMCTBEHHOTO
neca.

AHTPOTIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOosKkocucTeMbl. bruosiornueckoe U X03sHCTBEHHOE
3HaYEHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

buopazHoobOpaszue kak ¢daktop yctorunBocTtH 3KocucTeM. CoxpaHeHHE OMOJOTHYECKOTO pa3HOOOpas3us
Ha 3emJe.

VYuenue B. U. Bepaaackoro o 6uocdepe. ['panuiibl, coctaB u CTpykTypa omocdepsl. JKuBoe BEmecTBo u
ero ¢yHkiuu. OcoOeHHOCTH OMocdepbl Kak T00adbHON SKOCHCTEMBbI. J[MHAMUYECKOe paBHOBECHE H
oOpaTHas cBs3b B Onocdepe.

KpyroBopoTbl BemecTB U OHOT€OXMMUYECKHE IUKIBI DJEMEHTOB (yrjepoda, a3oTa). 30HAIBHOCTh
ounocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Oumochepe 3emun. AHTpOINOreHHbie HW3MeHeHUss B Ouochepe. [noGanbHbIC
AKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHue MpUPObl U yenoBedecTBa. CoxpaneHue 6Mopa3HO0Opa3usi Kak OCHOBA YCTONYMBOCTH
ouocthepsl. OCHOBa palMOHATBHOTO YIPABJICHUS MPHUPOJHBIMH pECcypcaMH U WX HCIOJIb30BaHUE.
Jloctrxenust OMOJIOTUN U OXpaHa IPUPO/IBL.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumsl u cxemsl: «llumessie nenu», «buomeHos: coctaB u cTpykTypay, «lIpupoansie coodiiecTay,
«Uermn muraHus», «OKonoruueckas mnupamuga», «buocdepa u  dyemomek», «IDKocHucTeMa
LIMPOKOJINCTBEHHOIO JIECa», «IJKOCUCTEMA XBOMHOrO Jiecay, «bHOLEHO3 BOJOEMa», «ATpOLIEHO3»,
«[IpumepHbIE aHTPOIMOTEHHbIE BO3JEHCTBUS Ha MPUPOAY», «BakHEWIINE HMCTOYHUKH 3arpsi3HEHHS
BO3JlyXa U TPYHTOBBIX Bo/», «[louBa — BaxHeiimas coctasistomias 6nocheps», «DakTopsl Aerpagaiuu
nouB», «llapuukoBeiii 3ddexr», «DakTopbl paaTuOAKTUBHOTO 3arpsi3HeHust Ouocdepbl», «OOmas
cTpykTypa Ouocgeps», «PacmpocTpaHeHue >xu3HU B Ouocdepe», «O30HOBBIM 3kpaH OHOChEpB»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopot azora B Ipupoie.

O6opynoBanue:  Mojenb-ammuiMkanuss  «Tunuunele  OWMOIEHO3B», TepOapuit  «PacTturenbHbIE
coobuiecTBa», Koyekuu «buoneHos», «Bpeaurenn BaKHEMIIUX CENbCKOXO3SHCTBEHHBIX KYIBTYP»,
repOapuu M KOJUICKIIUM PACTEHHUN WM KUBOTHBIX, MPUHAIEKANINE K PAa3HBIM JKOJIOTHUECKUM TpYIIaM



onHoro Buja, Kpacnas kuura Poccuiickoii deneparin, n300pakeHus: OXpaHsAEMbIX BUAOB PACTCHUN H
KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITIPOT'PAMMBI IO BHOJIOI'MM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OGPA3OBAHUA

Cornacho ®I'OC COOQO, ycraHaBiIuBaIOTCS TPeOOBAHMUS K peE3ylIbTaTaM OCBOEHHUS OOy4yalOUIMMUCS
MPOrpaMM CpeIHEro o0IIero 00pa3oBaHUs: TMIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType IMYHOCTHBIX pe3yJbTaTOB OCBOECHMs IpeaMera «buonorus» BbIJIENEHbI CIEAYIOILINE
COCTABJISIFOIIME: OCO3HAHHE OOYUYaIOIIMMUCS POCCHICKON IpakJIaHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOINPEIENIEHUIO, HATMYNE MOTUBALMU K OOy4eHHUIO OMOJIOTHH,
LI€JICHANIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEKJIEHHUI JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
HCTOPUYECKUX TPAAULIMM pa3BUTHS OMOJOTUYECKOIO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIMXCs
PYKOBOJICTBOBATbCSI B CBOEH JESITENBHOCTH ILIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, TPUCYIIUMU
cucteMe OHOJIOTHYECKOro 00pa3oBaHusl, HAJIWYHE DSKOJOTMYECKOIO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIU ¥ CTPOUTH KU3HEHHbIE TUIAHBI.
JInuHOCTHBIE pe3yabTaThl OCBOGHMs mpenMmera «buonorus» mocTUralTcs B €JUHCTBE Yy4eOHOW U
BOCITUTATENbHOM JIESTEIIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU COLUOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JTYyXOBHO-HPABCTBEHHBIMH IEHHOCTSMH, MPUHSTHIMU B OOIIECTBE MpaBWJIaMU U
HOpPMaMHU MOBEACHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOBOCIIMTAHUS U CaMOPA3BUTHUA,
pa3BUTHUSI BHYTPEHHEH MO3MLMU JIMYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K 3aKOHY U IPaBOMOPSIKY,
YeJI0BEKY TpyJla U CTaplieMy MOKOJEHHUIO, B3AUMHOTO YBa)XKEHHUS, OEPEXKHOTO OTHOLIEHUS K KYJIbTYPHOMY
HacleAW0 M TPAJAWLOMSIM MHOTOHAMOHAIbHOrO Hapoaa Poccuiickoit ®enepanuu, mOpupoie u
OKpYKarolleu cpene.
JIMYHOCTHBIE PE3yJabTaThl OCBOECHUS y4eOHOro npeamera «buonorus» A0KHBI OTpakaTb FOTOBHOCTh U
CIOCOOHOCTh O0YYaIOUIMXCS PYKOBOJCTBOBATHCSA CHOPMHUPOBAHHOW BHYTPEHHEH MO3ULMEH JUYHOCTH,
CHUCTEMOM LIEHHOCTHBIX OpHUEHTALMi, MO3UTUBHBIX BHYTPEHHUX YOEXKICHWH, COOTBETCTBYIOIUX
TPAIULMOHHBIM LEHHOCTSIM POCCUHCKOTO OOIIECTBa, pPACHIMPEHHUE JKU3HEHHOIO ONbITa U OIbITA
JESTEIIBHOCTH B IPOLIECCE peaIn3alli OCHOBHBIX HAIIPABJICHUH BOCIUTATEIIBHOM NEATENBHOCTH, B TOM
4HCJIE B YACTHU:
1) rpasKIaHCKOro BOCIMTAHMS:
c(OPMHPOBAHHOCTb I'PAKJAHCKON MO3ULUHU 00YyYaOLIErocs Kak akTUBHOTO M OTBETCTBEHHOI'O YJICHA
poccuiickoro o0I1ecTBa;
0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IPaB ¥ 0043aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;
TOTOBHOCTb K COBMECTHON TBOPUYECKOW JESTEIbHOCTH IPU CO3JaHUU y4eOHBIX NMPOEKTOB, PEILIEHUU
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIIOJIHEHUH OMOJOIMYECKUX 3KCIIEPUMEHTOB;
CIOCOOHOCTh OIPEIEIIATh COOCTBEHHYIO MO3UIUIO IO OTHOIIEHHIO K SBJICHUSAM COBPEMEHHOM KU3HU
H OOBICHATD €€;
YMEHHUE YYUTBIBATh B CBOMX JICHCTBUAX HEOOXOAMMOCTh KOHCTPYKTMBHOI'O B3aUMOJECHUCTBUS JIIOAEH
C pa3HbIMU YOEXIECHUSAMH, KYJIbTYPHBIMHU LIEHHOCTSIMHU M COLIMATBHBIM MOJIOKEHUEM;
TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHUSI YUEOHBIX, IO3HABATEIbHBIX U
HCCIIEIOBATENIbCKUX 337124, YBAXKUTEIHHOI'O OTHOIICHUS K MHEHHIO ONIOHEHTOB MpPU OOCYXKIAECHUU
CIIOPHBIX BONPOCOB OMOJIOTHUECKOTO COJIEPKAHMS;
TOTOBHOCTH K 'YMaHUTapHOM U BOJOHTEPCKON NIEATENBHOCTH;
2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:
C(OPMHUPOBAHHOCTh POCCUHCKON Tpa’KAaHCKON WAEHTHYHOCTH, NATPUOTU3MA, YBAXKEHHUS K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTU mepen PoauHOMN, ropaoctu 3a ¢BOM Kpail, cBoro Poauny, cBoi
A3BIK U KYJbTYPY, IPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIILHOTO Hapoa Poccnu;
LIEHHOCTHOE OTHOLIEHHE K IPUPOJHOMY HACJIEIUIO U MaMSITHUKAM MPUPOJBI, JOCTHXKEHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOT X, TPY/IE;
CMOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUICKMX YYEHBIX B CTaHOBJEHHE M pa3BUTHE OHOJIOTHH,
MOHUMAaHU 3HauYeHHsI OMOJIOTMH B MMO3HAHUN 3aKOHOB IPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO
00I111eCTBA;



uaenHas yoexJI€HHOCTh, TOTOBHOCTh K CIY)XEHHUIO H 3ammre OTedecTBa, OTBETCTBEHHOCTH 32 €r0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUICKOTO HAPOa;
c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 M TPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;
OTBETCTBEHHOE OTHOILIEHUE K CBOUM pPOJUTENISIM, CO3/JaHHUI0O CEMbU HAa OCHOBE OCO3HAHHOI'O
NPUHATUSA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0B Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMS:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO TBOPUYECTBA,
CIIOpTa, TPYAa, OOIIECTBEHHBIX OTHOLIEHUI;
MMOHUMAaHHUE SMOIMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;
TOTOBHOCTh K CaMOBBIP@OKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IMPOSIBISATH KadecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHHS, (OPMUPOBAHMS KYJAbTYPbI 3A0POBbS H IMOUMOHAJILHOIO

Os1aronosyqusi:
MOHMMaHWE W pealu3alus 3J0pOBOro W 0e30MacHOro o00pas3a KU3HH (3J0pOBOE THTAHUE,
cOONI0/IeHNe TUTHCHUYECKUX TPaBUJ M HOPM, COATAHCHPOBAHHBIA PEXHUM 3aHATHH M OTIHIXA,
perynsipHasi pu3nyeckasi akTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;
MMOHUMAHHUE IIEHHOCTH TMPAaBWJI HHAWBUIYATHHOTO M KOJJIEKTUBHOTO OE€30TMacHOTO TOBEIACHHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;
OCO3HAHHE MOCIEACTBUM M HEMPUSATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS alKOTO0JIs, HAPKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:
TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIIO0HE;
FOTOBHOCTh K AKTUBHOM JESATENIbHOCTH TEXHOJOIMUECKOM M COLMajIbHOW HampaBiIeHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IIAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHSTH TAKylO A€ATEIbHOCTD;
HMHTEpPEC K pa3iu4HbIM cepam mpodeccuoHalbHON AEITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOP Oynymieit mpodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI,
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:
9KOJIOTHYECKHU 1[€JIeCO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOYHHUKY KM3HU HA 3emiie, OCHOBE e
CYIIECTBOBAHMS;
MOBBIIIEHUE YPOBHSI 3KOJOTHYECKOW KYIbTYpbl: IPUOOPETEHUE OMBITA TUIAHUPOBAHUS MOCTYIKOB U
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI /I OKPY>KAIOIIEH Cpeibl;
OCO3HaHHKE TTI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U IMMyTel UX pelIeHHUs,;
CIIOCOOHOCTh HCIOJB30BaTh MPUOOpETaeMble MPU HM3YYECHUH OWOJIOTMM 3HAHWSA W YMEHUS MpU
peuieHnnd mpoOJeM, CBS3aHHBIX C PAlMOHANBHBIM MPUPOJOINOIB30BAHUEM (COOIIOCHUE MPaBHI
MOBEJICHUS B NIPUPOJE, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHUS B KOCHUCTEMAX, OXpaHy BUJOB,
9KOCHUCTEM, OHOC(hEPBI);
aKTUBHOE HENpPUATUE [EHCTBUW, MNPUHOCALIMX BpEA OKpYXKalolled NPUPOJHON Cpele, YMEHHUE
MIPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJOTHYECKHE TMOCIEICTBUS MPEINPUHUMAEMbIX TEHCTBUI U
MpeAOTBPAILIATh UX;
HaJU4yhe Pa3BUTOrO SKOJOTUYECKOTO MBIIIEHUS, SKOJOTUUECKON KYJIbTYpbl, OINbITA JE€ATEIbHOCTH
9KOJIOTUYECKOW HANpaBJICHHOCTH, YMEHUSI PYKOBOJCTBOBATbCA HMMHU B  [IO3HABAaTENIbHOM,
KOMMYHUKATUBHOM U COLMATILHOM MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MIPAKTUUECKOU EATEIbHOCTU
AKOJIOTUUYECKOW HAINpPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:



c(OpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0I11eCTBEHHOH MPAKTHKH, OCHOBAHHOTO HA JMAJIOTe KYJIBTYpP, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B OJHUKYJIBTYPHOM MHUDE;

COBEpILIEHCTBOBAHUE S3BIKOBOM M UMTATEIHCKOW KYNbTYpPhl KaK CPEJCTBA B3aUMOJICHCTBHUS MEXIY
JIOBMU U TIO3HAHUS MUDA;

MOHUMaHWe crienrurKn OUOJIOTUN KaK HAyKH, OCO3HAHUS €€ poJid B JOPMHUPOBAHUY PALMOHAIHEHOTO
HAyYHOTO MBIIIJICHHUS, CO3JaHUU IIEJIOCTHOTO TMPEJICTABICHUS 00 OKpYKAalolMleM MHpPE Kak o
€IMHCTBE MPHUPOJIBI, YEIOBEKa M OOILIECTBA, B MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH M PElICHUN
po0OJieM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYUMOCTH OHMOJIOTMH JJISi COBPEMEHHOW IMBHIIM3AIMH: OOECIIEYeHHUS HOBOTO
YPOBHSI DPa3BUTHS MEIHMIMHBI, CO3JaHUE MEPCHEKTHBHBIX OHMOTEXHOJIOTHH, CIIOCOOHBIX pemaTh
pecypcHble TpOOJEeMBl Ppa3BUTHS YEIIOBEUECTBAa, MOWCKAa TMyTed BBIXOJAa U3 TJI00AIBHBIX
HKOJIOTUYECKUX TPOOJIeM M OOecredeHus: TMepexoia K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHAIBEHOMY
MCTIOJIb30BAHUIO TIPUPOIHBIX PECYpPCOB U (JOPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKNU3HU;
3aWHTEPECOBAHHOCTH B MOJYYCHUU OMOJIOTHYECKUX 3HAHH B IEJISIX TMOBBIMICHUS OOMIEH KYIbTYpHI,
€CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIMOHAJIBHOM TI'PaMOTHOCTH
oOyuaronuxcs, GopMupyeMoit Ipyu U3y4eHUU OMOJIOTUH;

MOHWMaHHUE CYIIHOCTH METOJIOB IMO3HAHMWS, MCIOJIB3YyEeMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
WCTIOJh30BaTh TOJydaeMble 3HAHWS U aHAIM3a W OOBSICHEHHUS SIBICHUN OKPYKAIOIIETO0 MHpa H
MIPOUCXOIIINX B HEM M3MEHEHHH, YMEHUE JIelaTh 000CHOBAaHHBIE 3aKITIOYCHUSI HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS TAaHHBIX C IEITBI0 TIOTYUEHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OMOJIOTMYECKUE 3HAHMS JJI pelleHHus NpodieM B
peabHBIX KU3HEHHBIX CHTYaIUsX;

OCO3HAaHHWE IIEHHOCTH HAYYHOW JEATENFHOCTH, TOTOBHOCTh OCYIIECTBISTh TMPOCKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHHIO, K AKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUHU C )KU3HEHHBIMU OTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHS yueOHOro npeaMera «bHOJOrus» BKIIOUYAIOT: 3HAYUMBIC IS
(dbopMHUpOBaHHSI MUPOBO33PEHUS 00yUaOIUXCA MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHaAYYHbIE
MOHATHS, OTPAXAIIIKME IEJOCTHOCTh HAyYHOW KAapTUHBI MHpa MU CHEUU(PUKY METOJOB MO3HAHUS,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEpPrHs, SBICHUE, MPOLECC, CUCTeMa, Hay4UHbIN
(dakT, NpUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeAOBaHUE, HAaOM0IeHUue, U3MEPEHNE,
SKCIEPUMEHT U JPYruX), YHUBEpcallbHble yueOHble NeiCTBHUS (IIO3HABATEIbHbIC, KOMMYHHKATHBHEIE,
perynatuBHble), obecrneunBaonye (opMupoBaHue (QyHKIIMOHATBHON T'PaMOTHOCTH W COLMAJIbHOM
KOMITIETEHIINH oOyuaromuxcs, CIIOCOOHOCTh oOyuarouxcs UCII0JIb30BAaTh OCBOCHHBIE
MEXIUCLIUIITMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U YHUBEpCalbHbIE Yy4eOHbIE [EHCTBUS B
M03HABATEIHHON U COIUAIBHOMN MpPaKTUKE.
MetanpeaMeTHble pe3ylbTaThl OCBOCHMSI IMPOrpaMMbI  CpPeAHEro oOIero o0pa3oBaHUSl JIOJDKHBI
OTpaxarb:
OBiajjeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:
1) 6a3oBble JIOrHYeCKHE AeHCTBHS:
CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaAIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUWA TPUEMBI JIOTMUECKOTO MBIIIIEHUS (aHalu3a, CHHTE3a,
CpaBHEHHUs, KIacCU(PHUKAIUU, 0000IEeHNS ), PACKPHIBATh CMBICI OMOJOTHYECKUX MOHATHI (BBIACTATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHSATHSIMHU);
ONpeNeNsaTh UENH JIEeATeIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUHM HUX JOCTHKEHHUS, COOTHOCUTh
pe3ynbTaThl IEATEIbHOCTH C TIOCTABJIICHHBIMU LESIMU;
HCIO0JIb30BaTh OMOJOTUYECKHE MTOHSATHS ISl O0ObsICHEHUS (PAKTOB U SBICHUH KUBOM MPUPOIBL;



CTPOHTH JIOTUYECKHE PACCYXKACHUS (MHIYKTHBHBIC, JEAYKTHBHBIC, II0 AaHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M MNPOTHBOPEYUS B PACCMATPUBAEMBIX SBICHHUIX, (POPMYyIHpOBaTh BHIBOABI U
3aKIIIOYCHUS;
MPUMEHATH CXEMHO-MO/JICJIbHBIE CPE/ICTBA VIS PEICTABICHHS CYIIECTBEHHBIX CBSI3€H W OTHOIICHUIMA
B M3y4aeMbIX OHOJIOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEYHMI pPa3HOTO POJA, BBISBICHHBIX B
Pa3NUYHBIX HHPOPMAIIMOHHBIX HICTOUHUKAX;
pa3pabarbiBaTh IUIaH pemIeHHS MpoOJeMbl ¢ YY€TOM aHaln3a WMEIOIIUXCS MaTepHalbHBIX U
HEMaTepPHAIBHBIX PECYPCOB;
BHOCHTH KOPPEKTHBBI B JIESTEIHLHOCTh, OLEHHBATh COOTBETCTBHE PE3YJIBTATOB IIEJISIM, OLIEHUBATH
PUCKH TTOCIIEICTBUH IEATEILHOCTH;
KOOPAMHUPOBATH U BHINIOJHATH Pa0OTy B YCIOBHUSIX PEATHHOTO, BUPTYATbHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,
pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KMU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENbLCKHE IEHCTBHSI:
BJIQJIETh HAaBBIKAMH  y4eOHO-HMCCIIEIOBATENHCKOH ¥ TPOEKTHOW  JIEATENIHOCTH, HAaBBIKAMH
paspemieHus mpooiIeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB
perIeHus MPaKTHYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIO0B NO3HAHUS;
WCTIOJIb30BATh PA3IMYHBIE BUIBI JESITEIHHOCTH TI0 MOJYYSHHUIO HOBOTO 3HAHMSI, €T0 MHTEPIIPETAIUH,
peoOpa3oBaHUIO M MPUMEHEHUIO B YUEOHBIX CHUTYalUsAX, B TOM YHCJE TPU CO3AaHUU y4eOHBIX U
COIMATBHBIX MPOEKTOB;
dbopMUpOBaTh HAYYHBIH THUN MBIIUICHHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHATUSMH B METOJIAMU;
CTaBUTh U (pOpMyIHpOBaTh COOCTBEHHBIE 337a4l B 00pa30BATEIBHON ACATEIBHOCTH W KHU3HEHHBIX
CUTYalHUsX;
BBISBJIAT MPUYMHHO-CJIEJICTBEHHbBIE CBSI3M M AKTyaJIM3UpOBaTh 3a7ady, BBIIBUTATh TMIIOTE3Y €€
peleHusl, HaXOAUTb apryMEeHThI JJIs J0Ka3aTelbCTBAa CBOMX YTBEP)KICHUH, 3a7aBaTh MapaMeTpsl U
KPUTEPHH PELLCHHUS;
aHAJM3UPOBATh IOJTYYEHHbIE B XOJI€ PEUICHUs 3a/aud pe3yibTaTbl, KPUTHUYECKH OLICHUBATh MX
JOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;
J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;
OCYILIECTBIIATh LIEJICHANPABICHHbII IOUCK IIepeHoca CpeICcTB U CIIOCOOOB  JAEHCTBHS B
po(hecCUOHANIBHYIO Cpeay;
YMETh IEPEHOCUTh 3HAHUS B [I03HABATENIbHYIO U MPAKTUUYECKYIO 00IaCTH )KU3HEEATEIbHOCTH;
YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTei;
BBIIBUT'aTh HOBBIE MJIEH, IIpe/yularaTb OPUTHMHANIBHBIE MOJIXOAbI U PELIEHHs], CTaBUTh MPOOIEMbI U
3aJjauy, JIOIyCKAIOI1e aJIbTepHATUBHbIE PELLICHMSI.

3) pabora ¢ ungopmanmeii:
OPUEHTUPOBATHCSI B PA3JIUYHBIX MCTOYHMKAX MHpOpManuu (TEKCTe ydyeOHOTo MocoOMs, HaydHO-
NOMYJISIPHOM JIUTepaType, OUOJIOTUYECKUX CIIOBapsiX M CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax
JaHHBIX, B MIHTepHeTe), aHAIM3UpOBaTh UHPOPMALIUIO PA3IMYHBIX BUIOB U (HOPM Ipe/CTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTD;
(GopMynUpOBaTh 3alPOCHl M MPUMEHATh Pa3IMUHble METObI IPU MOUCKE U 0TOOpEe OMOJOrMYeCcKOn
uHpopManuu, HeoOX0AUMOI JUIs BBITIOJIHEHUS y4eOHBIX 3a/1a4;
npuoOpeTaTh  OMBIT  MCMOJIB30BAaHMS  MH(OPMAIMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTHA,
COBEpPILEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCHOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO BBIOMpATh ONTUMANbHYIO (OpMy NpeAcTaBiIeHUs OHOJOrMYecKod HHGpOpMaLUU
(cxembl, rpauky, AUarpamMMBbl, TaOJIHUIBI, PUCYHKH U JPYroe);
UCIOJb30BaTh HAYYHBIH SI3bIK B KAaueCTBE CPEJCTBa MpU paboTe ¢ Omojoruyeckoil mHpopmanumeit:
OPUMEHATh XUMHUYECKHe, (U3UUYECKUe U MaTreMaTHYeCKHUe 3HAaKd U CHMBOJBI, (OPMYIIBL,
ab0peBuaTypy, HOMEHKIATypy, HCIOJb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIHUYECKHUE
CpeZACTBa HArJsIIHOCTH;



BJIQJICTh HABBIKAMH pACIIO3HABAaHMS M 3alIUThl HWHGOpMANMK, HHPOPMAIMOHHON Oe30MacHOCTH
JIUYHOCTH.

OgBiajeHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH J1efiCTBUSIMM:

1) o6menmue:
OCYIIECTBIISITh KOMMYHHKAIIMM BO BceX cepax >KW3HM, AKTUBHO YYacTBOBATH B JHAJIOTe WIIU
JUCKYCCHUHU IO CYLIECTBY 00CYK/1aeMOil TeMbl (YMEHHE 3aJ1aBaTh BOIIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEJIbHO BBINIOJHEHUS MpeaiaraéMoil 3ajaud, Y4YUThIBaTh HMHTEPECHl U COIVIACOBAHHOCTH
MO3ULUHI APYIUX YYACTHUKOB JAMAJIOra WM AUCKYCCUN);
pacrno3HaBaTb HEBEpOaJbHBIE CpPEACTBA OOILEHUS, MOHUMAThb 3HAUYEHUE COLMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYallMii, yMETh CMSTYaTh KOH(IUKTHI U BECTH
IIEPETOBOPHI;
BJIAJETh DPA3JIMYHBIMU CHOCOOAMM OOLIEHUS U B3aUMOJCHUCTBMS, NOHMMATh HAMEpPEHUs APYrux
JIOJeH, TPOSBIATH YBAKUTEIBHOE OTHOUIEHHME K COOECeTHMKY M B KOPPEKTHOW Qopme
(bopMynupoBaTh CBOM BO3PAKEHUS;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOI TOUKY 3pEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSATEIbHOCTh:
[IOHUMAaTh M HCI0JIb30BATh MPEUMYIIECTBA KOMaHJHOW M MHIAUBUAYaJIbHON pabOThl MpU peUICHUU
Oouonormuyeckod mpoOseMbl, OOOCHOBBIBaTH HEOOXOAMMOCTh TNPUMEHEHHUS TPYNIOBBIX (opM
B3aMMO/ICHCTBUS MPU pelIeHNH yueOHOM 3a/1auu;
BBIOMpATh TEMAaTUKYy M METOJAbl COBMECTHBIX JEHCTBUH C yd4€ToM OOIIMX HHTEPECcoB, U
BO3MOXHOCTEH Ka)/I0TO YjieHa KOJUIEKTHBA;
MIPUHUMATh 1I€JTH COBMECTHOM /1eATeIbHOCTH, OPraHN30BbIBaTh U KOOPAMHHUPOBATH JIEHCTBUS IO €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAH JIEMCTBHM, pacHpenessiTh pOdM C y4ETOM MHEHHHW YYaCTHHMKOB,
0o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;
OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaXJOr0 Yy4aCTHMKAa KOMaHIbl B OOLIMHA pe3yiabTar I0
pa3pabOTaHHBIM KPUTEPHUSIM,
IIpeiaraTe HOBBIE ITPOEKTHI, OLIEHUBATH UACH C MO3ULMU HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTHYECKOU
3HAYUMOCTH;
OCYILECTBIIATh IMO3UTUBHOE CTPATETHYECKOE IIOBEICHHE B PA3NIMYHBIX CUTyalUsX, IPOSBIIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHULIUATHUBHBIM.

OgyajeHyne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBUAMM:

1) camoopraHu3zanus:
UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUA JJIS BBISABICHMS NMPOOJIEM W UX PELICHHs B JKU3HEHHBIX U
y4eOHBIX CUTYyalLlUsX;
BbIOMPATh HA OCHOBE OMOJIOIMUYECKMX 3HAHUI 1I€JeBbIe U CMBICIOBbIE YCTAHOBKU B CBOMX AECHCTBUSX
U NIOCTYTIKaX IO OTHOLIEHUIO K KUBOW MIPUPOJE, CBOEMY 30POBBIO U 3I0POBBIO OKPY/KAIOIIUX;
CaMOCTOSITEJIBHO OCYILECTBJIATh MO3HABATENIBbHYIO JIESTEIbHOCTh, BBIABIATH NPOOJIEMbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]aull B 00Pa30BaATEIIbLHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALIUAX;
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH peIIeHUs NpoOieMbl C Y4ETOM MMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;
JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;
paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTCHUN;
Jie7IaTh OCO3HAaHHBIN BBIOOD, apIrYMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPHUOOPETEHHBIN OIBIT;
CocoOCTBOBATh (POPMHUPOBAHMIO M MPOSBICHUIO IIUPOKONW 3PYAUILIMN B pa3HbIX 00JacTAX 3HAHMH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) cAaMOKOHTPOJIb:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIISM;
BJIaJIeTh HaBBIKAMU TO3HABATENbHOM pedUIeKCHH KaK OCO3HAHUS COBEpIIAEMBbIX JCHCTBUH H
MBICIIMTEIBHBIX MPOLECCOB, UX PE3YIbTaTOB M OCHOBAHUH, MCIIOJIB30BaTh NMPUEMBI pedieKcun JUis
OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHMS;



YMEThb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHMUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
3) npuHATHE cedsl U APYrux:

MPUHUMATH ce0s, TOHUMasi CBOM HEJAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX IIPU aHAIU3€ PE3y/IbTaTOB ACSITEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPaBO JPYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[Ipenmernsie pe3ynabTathl ocBoeHHus mporpamMmbl COO mo Ouonorumyd Ha 0a30BOM ypPOBHE BKIIIOYAIOT
cnenupuveckue s yaebHoro npeamera «buonorus» HaydHbIe 3HAHUS, YMEHHS M CIIOCOOBI JACHCTBUIA
M0 OCBOCHHIO, MHTEPIIPETALMU U MPEOOPA30BAHNIO 3HAHHIA, BHJIBI ACATEIHHOCTH IO MOIYISHUIO HOBOTO
3HAaHUS W MPUMEHEHUIO 3HAHWK B PA3IWYHBIX YYEOHBIX CHUTYAIHsIX, a TAaKKE B PEaJbHBIX JKU3HEHHBIX
CUTYallUsIX, CBS3aHHBIX C OMOJIOTHEH. B mporpamMe mpeaMeTHbIe pe3yinbTaThl MPEACTaBICHBI TI0 TOAaM
00y4eHusI.
NPEAMETHBIE PE3YJIbTATBI OCBOEHUS YYEBHOT' O ITPEJIMETA «bBUOJIOT'USI» B 10
KJIIACCE JOJIKHbI OTPAXKATD:
1. chOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJIM OWOJIOTHM B CHCTEME HAydyHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (POPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa M HAYIHOTO
MHPOBO33PEHHUS, O BKJIAJ€ POCCUHCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTUE OHOJIOTHUH,
(GYHKIIMOHATHFHON TPAMOTHOCTH YeJIOBEKa JUTS PEIICHNUS )KM3HEHHBIX 3a/1a4;
2. YMEHHE pACKPBIBATh COJIEpKAHWE OWOJIOTUYECKUX TEPMHUHOB U TIOHSATHH: KH3Hb, KIIETKA,
opranusM, Mmetabonu3Mm (0OMEH BELIECTB W IMpPEBpalleHHe HHEPruH), roMeocTa3 (camMOoperyisuus),
YpOBHEBasl OpPraHu3alMs >KUBBIX CHCTEM, CaMOBOCIIPOU3BEICHHE (PEMpPOAYKIMS), HACIEACTBEHHOCTD,
W3MEHUYUBOCTb, POCT U PA3BUTHUE;
3. yMEHHE W3Jaratb OWOJOTHYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHas, MYyTal[HOHHAas,
LIEHTpaJbHasl JJOTMa MOJICKYJIsIpHO# Omosorun), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u
yaeHus (0 IIEHTpax MHOrooOpasus W TPOUCXOXKIEHUS KyIbTypHBIX pactenuii H. WM. Basunora),
OTIPEIENATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;
4. yYMEHHE BJIa/IeTh METOJaMH HAy4HOT'O TMO3HAHMS B OMOJIOTHU: HAOINIOJICHUE W OMUCAHHUE >KUBBIX
CUCTEM, IMIPOLIECCOB M SBJICHUH, OpraHu3aluss U TMPOBEACHHE OHOJIOTUYECKOTO SKCIIEPUMEHTA,
BBIJIBI)KCHUE THIIOTE3bl, BBISABICHUE 3aBUCHMOCTH MEXAY HCCICAYEMBbIMH BEIMYHMHAMH, OOBICHEHUE
MOJIyYEHHBIX PE3YJIbTaTOB, HCIOJb30BAHHBIX HAYYHBIX IOHSATHI, TEOPUH U 3aKOHOB, YMEHHE JellaTh
BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;
5. YMEHHE BBIACNATh CYIIECTBEHHbIC IPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
MpEeBpallleHUs] HHEPruM B KIETKe, (POTOCHHTE3a, IJIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHHS, Pa3MHOKEHU S, MHAUBUIyaJ IbHOTO Pa3BUTHsI OpraHU3Ma
(oHTOTECHE3);
6. YMEHHE MPUMEHSThH NOJTyYCHHbIE 3HAHUS 17151 OOBSICHEHHSI OMOJIOTUYECKUX MPOIIECCOB U SBIICHUM,
JUIS TIPUHSITHS MIPAKTUYECKUX PEHICHH B MOBCETHEBHOM JKM3HU C LIebl0 obecrieueHus: 0e30macHOCTH
CBOETO 3/I0pPOBbSl U 3/I0POBbSl OKPYKAIOIIMX JIO/IeH, COOJIIONEHUS HOPM T'PaMOTHOIO TOBEACHUS B
OKpyXarolllel MpUPOAHOM cpele, TNOHUMaHWE HEOOXOAMMOCTH  HCIOJIB30BAaHUS  JOCTHIKEHHM
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOT UM [Tl PAlMOHAIBHOTO MTPUPOIOIIOIH30BaHHUS;
7. YMEHHUE pellaTh >JIeMEHTapHble T€éHEeTHUYEeCKHEe 3a/laud Ha MOHO- U JUTHOPUIHOE CKpELIMBaHHUE,
CLIETIJICHHOE HacCJIeZIOBAaHUE, COCTAaBJIATH CXE€Mbl MOHOTHMOPHIHOTO CKPELIUBAHUS Ul MpeIcKa3aHMs
HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

8. YMEHHUE BBINIOJHATH Ja00paTOpHbIE U MpaKTHUYECKUe paboThl, COOM0AATh MpaBuiIa Mpu paboTe ¢
y4eOHBIM U JIabOpaTOpHBIM 000PYAOBAHUEM;
9. YMEHUE KPUTHYECKH OIICHWBAaTh M HMHTEPIPETUPOBaTh HH(OpMAIHMIO OHOJOrHYECKOTO

COJACPpKaHH, BKIHOYAKOIIYIO IMCCBAOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HCTOYHHKOB (CpG)lCTBa MaccoBoOit



nH(pOpPMALIUY, HAYYHO-TIOMYJSPHBIE MAaTepPUAIIbI), STUYECKUE AaCMEKThl COBPEMEHHBIX HCCIICIOBAHUU B
OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;
10.  ymeHwme co3maBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHS, 00001as OHOIOTHYECKYIO
MH(OPMALIHUIO U3 HECKOIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIH30BATh MOHATHIHBIN ammapaTr OHOJIOTHH.
NPEIMETHBIE PE3YJbTATBI OCBOEHUSA YYEBHOI'O TIPEJIMETA «bBUOJIOT'US» B 11
KJIACCE JOJI’)KHbI OTPAKATD:
1. cOPMHUPOBAHHOCTh 3HAHWKW O MECTE W POJM OHOJOTMM B CHUCTEME HAyIHOTO 3HAHUS
€CTECTBCHHBIX HAyK, B (OPMHpPOBAHMH COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYIHOTO
MHPOBO33PCHHUS, O BKJIAJlE POCCHUCKHX M 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATLHOM IPAaMOTHOCTH YeJIOBEKA JIJISl PEIICHHMSI )KU3HEHHBIX 33]1a4;
2. YMEHHE PACKPBIBATh COJEPKaHWE OWOJIOTUYCCKUX TEPMUHOB W TIOHSTHMA: BHJ, ITOIYJISIIHS,
reHo(OH ], IBOJIIONMSA, JABIKYIIUE CHIBI ((aKTOPHI) DBOJIONUU, MPUCIOCOOICHHOCTh OPTraHU3MOB,
BHJI000pa30BaHKE, SKOJIOTHICCKHE (PAKTOPBI, IKOCUCTEMA, TPOAYIICHTHI, KOHCYMEHTHI, PEIYIIEHTHI, [ICTTH
MUTaHUS, SKOJIOTUYECKast MUpaMuia, OMoreorieHo3, ouocdepa;
3. YMEHHE H3JIarath OMOJIOTHYECKHE TeopHH (dBoJormoHHas Teopus Y. JlapBHHA, CHHTETHYECKAS
TEOpHsl DBOJIOLMHU), 3aKOHBI U 3aKOHOMEpHOCTH (3apojsiiieBoro cxoictBa K. M. bapa, depemoBanus
TJIaBHBIX HampasiaeHui u myrei sBosonuu A. H. CeseprioBa, yuenust o ouochepe B. 1. Bepuanckoro),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;
4. YMEHHE BJIQJIeTh METOJaMH HAyYHOT'O TIO3HAHHS B OMOJIOTHH: HAOIIIOJICHUE W OMUCAHHE KHBBIX
CHUCTEM, TIPOIIECCOB W SIBJICHWUH, OpraHu3amus W TIPOBEJACHHUE OHOJIOTHYECKOTO 3SKCIICPUMCHTA,
BBIJIBIDKCHHE THIIOTE3bI, BBISIBIICHUE 3aBHCHMOCTH MEXIY HCCICAYEMBIMH BEIHMYMHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSATHH, TEOPUH M 3aKOHOB, YMECHHE JCNIaTh
BBIBOJIBI HA OCHOBAHHH TIOJTYYCHHBIX PE3YJIbTATOB;
5. YMEHHE BBIICIATh CYIIECTBEHHBIC MPH3HAKH CTPOCHUS OWOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJSIIUM, MPOIYLEHTOB, KOHCYMEHTOB, DPEIyLIEHTOB, OHMOTEOIIEHO30B U JKOCHUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEACTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOIO  OTOOpa,  BHJI000pa3oBaHUf,
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBUS SKOJOTMUYECKUX (AaKTOpPOB Ha OpPraHU3Mbl, IMepeHoca
BEIIECTB M IOTOKA HSHEPrUM B HSKOCUCTEMAX, aHTPOINOTECHHBIX H3MEHEHUIl B SKOCHUCTEMaX CBOEH
MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTEOXUMHUYECKHX IIUKIJIOB B Ouocdepe;
6. yMEHHE MPUMEHSATH MOJIydeHHbIE 3HAHUS JJ1s1 00BACHEHUSI OMOJIOTHYECKUX MPOLIECCOB U SIBICHUIA,
JUIS TIPUHSTHS MIPAKTUYECKUX PEHICHH B MOBCETHEBHOM KM3HU C LEibl0 obecrieueHus: 0e30MmacHOCTH
CBOET0 3/I0POBbS M 3/I0POBbS OKPYKAIOIIUX JIOACH, COOJIOACHHUS HOPM TIpPaMOTHOTO IOBEACHUS B
OKpy)Xaollled MOpUpPOJHON cpele, TMOHHUMAaHHWE HEOOXOOUMOCTH HCIOJIb30BAaHUSA  JOCTH)KCHUU
COBPEMEHHOM OMOJIOTHH AJISl PALIMOHAIBHOTO MPUPOIOTIONH30BAHMS;
7. yYMEHHE pelaTh dJIeMEeHTapHble OUOJIOTHUECKUE 33/1a4, COCTABIISATh CXEMbI [IEPEHOCA BEIIECTB U
SHEPruM B dKocucTeMax (Lenu MUTaHus);
8. YMEHHE BBIMIOJIHATH J1A00OpAaTOPHBIE U MpaKTHYeCKHe paboThl, COOMIOAATh MpaBuia Mpu padorte ¢
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBaHUEM;
9. YMEHHE KPUTUYECKH OICHMBaTh U HWHTEPIPETUPOBaTh HHPOPMAIMIO  OHOJIOTHYECKOTO
COJIepKaHus, BKIIOYAIOIIYIO TICEBJAOHAYYHBIE 3HAHUS U3 PA3IMYHBIX UCTOYHHMKOB (CPEICTBAa MacCOBOI
uHdopMaluy, HAYYHO-TIOMYJIAPHBIE MaTepHalbl), paccMaTpUBaTh IJI00ATbHBIE  JKOJIOTHYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TO3UIIHIO;
10.  ymenwue co3aaBaTh COOCTBEHHbIC MHCHbMEHHBIE M YCTHBIE COOOIIEHHS, 000011as OHOIOTHYECKYIO
MH(OPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCTOJIB30BaTh MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

KoaunuyecTBo 4acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM Kontpoabusre | TpakTieckue JuexkTpoHHble (UG poBbIE) 00pa3oBaTeIbHbIE
n/n MPOrpamMmmbl ecypchbl
porp Beero padoThI padoThI Peeyp

1 buonorus xak Hayka 2 0.5 0.5 bubnuoreka [{OK https://m.edsoo.ru/7f41c292

2 JKuBble cucTeMbl U X OpraHu3anus 1 0 0 bubnuoreka [{OK https://m.edsoo.ru/7f41c292

3 XUMUYECKUI COCTaB M CTPOCHUE KIIETKU 8 0 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c292

4 JKuzHenes i TeIbHOCTh KIICTKH 6 1 0 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292

5 PasMHOXEHME M WHJHBHIYAILHOE 5 0 1 bu6moreka LIOK https://m.edsoo.ru/7f41c292
pa3BHUTHE OPTaHU3MOB

6 HacnenCTBEHHOCT, M M3MEHIMBOCTE 8 0.5 15 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
OpPraHU3MOB

7 Cenexumus OPTaHH3MOB. OcroBB! 3 0 0.5 bu6moreka LIOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH

8 PezepBHOE Bpemst 1 1 0 bubnuoteka [{OK https://m.edsoo.ru/7f41¢c292

OBILEE KOJIMUECTBO YACOB I1O TIPOTPAMME | 34 3 4.5

11 KUIIACC
KonunvecTBo yacos
Ne HaumeHoBaHue pa3/iejioB U TeM Kontpo I T —— duaekTpoHHble (LU poBbIe) 00pazoBaTeIbHbIE
/ orpa HTPOJILHBI THYECKH ecvne

i HpOrpaMME! Beero padoThI padoThI PECypeLt

1 DBOJIFOIIMOHHAS OWOJIOT U 9 0.5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74

2 ?g;iZKHOBeHHe 1 PASBUTHC JKISHA Ha 9 1 1 bubnuoteka I{OK https://m.edsoo.ru/7f41cc74

3 Opranu3Msbl U OKpy>Karouiasi cpeia 5 0.5 1.5 bubmuoteka [{OK https://m.edsoo.ru/7f41cc74

4 Coobmectsa " JKOTIoTHHECKHC 9 0 0 bubnuoteka I{OK https://m.edsoo.ru/7f41cc74
CUCTEMBbI

5 PesepBHOE Bpems 2 1 0 bubanoteka LIOK https://m.edsoo.ru/7f41cc74

OBILEE KOJIMYECTBO YACOB ITO TIPOTPAMME | 34 3 3.5
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