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c. Jlenuno



COJAEP)KAHME YYEBHOI'O IIPEIMETA

10 KJIACC
YpoBeHb - 6a30BbIii

Tema 1. buoJsiorusi kKak Hayka.

Buonornss kak Hayka. CBs3pb OHONOIMH C OOIIECTBEHHBIMH, TEXHHUECKUMH W JPYTUMH
€CTECTBEHHBIMU HayKaMH, ¢uiaocodueir, STUKOW, OICTETHKOW U TmpaBoM. Ponb Owonoruu B
(dbopMHUPOBaHUH COBPEMEHHON HayYHOU KapTUHBI MUpa. CrcTeMa OMOJIOrMYECKUX HayK.

Meroapsl MO3HAHUS JKUBOM MpHpOAbl (HAOMIOAEHUE, IKCIEPUMEHT, OMHCaHWEe, U3MEpeHHeE,
KJIaccuUKaIHsL, MOJICIIMPOBAHHE, CTATUCTHYECKast 00paboTKa JaHHBIX ).

JleMoHcTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabmuis! U cxeMbl: «MeTOoIbI TO3HAHUS KUBOM MPUPOIIBIY.

JlaGopaTopHble H NpaKTHYecKue padoThi:

[Ipaktuuyeckas pabora Ne 1. «lMcmonb3oBaHMEe pa3iMYHBIX METONOB TMPH  HU3YUYCHHH
OHOIOrMYeCcKUX 00BHEKTOBY.

Tema 2. 7KuBble cuCTeMbI M HX OPraHHM3AIHA.

Kusble cuctemsl (OHOCHCTEMBI) KaK MpeaMeT u3yueHust ouonoruu. OTiandre >KUBbIX CUCTEM OT
HEOPTraHUYECKON MPUPOIBL.

CaoiicTBa OHocuCTEM U WX pa3HOOOpasue. YPOBHU OpraHHU3aIlMU OMOCHCTEM: MOJEKYISPHBIN,

KJICTOYHBIH, TKaHEBEIH, OpraHU3MEHHBIH, MOMYJISIUOHHO-BU0BOM, 9KOCHCTEMHBII
(OmoreoneHoTHYECKUIT), OnoChepHBbIil.
JdemoHcTpanuu:

TaGnuue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HUY, «Y POBHH OPraHU3ALMHU KUBOU IPUPOIBIY.

OO6opynoBanue: monens monekynsl JJHK.

Tema 3. XumMnueckuii coOCTaB U CTPOEHHE KJICTKH.

XUMHUECKUH cocTaB KJIETKU. XUMUYECKUE 3JIEMEHThI: MaKpO3JIEMEHThI, MUKpO3J1eMeHThI. Bona
Y MUHEpaJIbHbIC BEIIECTBA.

DyHKIMM BO/BI U MUHEPAJIbHBIX BELIECTB B KieTke. [lonaep)kanue ocMoTHueckoro 6anaHca.

benku. CocrtaB u cTpoeHue OenkoB. AMMHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHuMmble u
3aMEHUMbIE AMHUHOKHCIOThl. AMHUHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYphbl O€IKOBOH MOJEKYIIBI
(mepBuUYHasi, BTOpUYHAs, TPETHYHAs M YETBEPTHYHAS CTPYKTypa). XMMHUYECKHE CBOMCTBA OEIKOB.
buonornueckue pyHKIuN OENKOB.

®epMeHThl — Ouonoruueckue KaraiauzaTopel. CTpoeHue (epMeHTa: AaKTHUBHBIA LIEHTD,
cybctparnas crnenudpuunocts. Kopepmentsl. Butamunsl. OTinynst (epMEHTOB OT HEOPTaHUYECKUX
KaTaJln3aTOPOB.

VYraeBonsl: MoHOcaxapuabl (TIIOK03a, pubo3a M Je30kcupubo3a), Aucaxapuabl (caxaposa,
JAKTO3a) U HoNIMcaxapuabl (Kpaxmall, IIMKOreH, 1eJUIi0103a). bruonornyeckue GpyHKIMM yriIeBOIOB.

Jlumuaer: Tpurnunepuanl, Gocdomunuapl, crepouasl. ['napopunbHo-ruaApodOOHBIE CBOICTBA.
buonornueckue Qynkiuun nunuaoB. CpaBHEHHME YIJIEBOIOB, OENKOB M JMIHAOB Kak HCTOYHHKOB
SHEPrUHu.

Hyxnennoseie kucnorel: [JTHK u PHK. Hykneornael — MOHOMEpBl HYKJIEHHOBBIX KHCIOT.
Crpoenue u pynkuuu JHK. Ctpoenue u pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHKuu.

HuTonorus — Hayka o kinerke. Knerounast Teopust — mpuMep B3auMOJEHCTBUS UaeH U (HakToB B
HAay4YHOM MO3HAHUHU. MeTo/Ibl U3y4EHUS KIETKH.



Knerka kak nenoctHast >xuBasg cucrema. OOlIuMe NpU3HAKU KIETOK: 3aMKHYTas Hapy»KHas
memOpana, monekynbl JIHK kak reHeTnyeckuii anmapar, cucremMa cuHTes3a Oenka.

Tunel  KJIETOK:  JyKapuoTHYeckKas M mpokapuoruyeckas. (OcoOEHHOCTH  CTPOEHUs
npokapuotudyeckoil kietkd. Kierounast crenka Oakrepuii. CTpoeHHE HYKapHOTHUECKOM KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIUKC, WX (YHKIIHH.
[Tnasmatuueckas wmemOpana, e€ cBoiictBa u ¢yHkuuu. [luTomnmazmMa u €€ OpraHoUAbI.
OpnnomemOpannbie opraHounsl kinerku: OIIC, ammapat ['onbmxu, nuzocomsl. IlomyaBTOHOMHBIE
OpraHOM/Ibl KJIETKH: MUTOXOHJPHUH, IiacTuabl. IIpoucxoxkaeHne MUTOXOHIpUN W TuiacTuia. Bumabl
wiactul. HememOpaHHbIe OpraHOMIbI KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP, LIEHTPHUOJIN, PECHUYKH,
KryTuku. OyHKIMY OPraHOM0B KIETKU. BriatoueHus.

Anpo — perynasTopHbi 1EeHTp kieTku. CTpoeHHe sapa: sjaepHas 00O0J0YKa, KapHoIlia3Ma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcropT BEHIECTB B KJIETKE.

JdemoHcTpaumuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. Ulneitnen, P. Bupxos, Ixx. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «Pacrnpenenenre XuMHUYECKUX 3JIEMEHTOB B HEXKUBOU Mpupoae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B JKUBOM MPUPOAEY.

Tabauis! u cxeMsl: «I[leproaudeckas Tabnuiia XUMHYECKUX dTIEMEHTOBY, «CTpOeHHE MOIEKYIIbI
BO/IbI», «buocunTes Genka», «CTpoeHne Monekyisl Oenkay, «CtpoeHue pepmeHTa», «HyknenHoBbIe
kucaotel. [IHK», «Ctpoenue monekyinbl AT®», «CtpoeHue 3ykapuoTHUecKoi KiIeTku», «CTpoeHue
KUBOTHOW KIIETKW», «CTpOEHUE PACTUTEIbHOU KIETKW», «CTpOeHHE MPOKAPUOTUUECKON KIIETKH»,
«CTpoeHue szipa KIETKW», «YTIeBoaAb», «JIunuasn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJIOBaHWE [UIsi TIPOBEICHUsI HAOIIOICHUM,
U3MEPECHH, SKCIIEPUMEHTOB, MHUKPOITPETIapaThl PACTUTEIHHBIX, )KUBOTHBIX U OAKTEPUAITBHBIX KIIETOK.

JlaGopaTopHble U NpaKTHYecKue padoThi:

JlaboparopHas pabora Ne 1. «M3yueHune kaTaluTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha IpUMeEpe
aMuJIa3bl WA KaTalla3bl)y.

JlabopaTtopnas pabora Ne 2. «3yueHne cTpOCHHS KIETOK PACTCHHUM, )KUBOTHBIX M OAKTEPHIA 1O
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIPENapaTax U uX OMUCAHUEY.

Tema 4. ' KuznenessTeJbHOCTH KJIETKH.

OOMeH BeEIIeCTB, WM METa0oIM3M. ACCHUMMIAIUSA (IIACTUYCCKUNM OOMEH) M JAMCCHUMUIISIUS
(oHEpreTHYecKuii 0OMEH) — IB€ CTOPOHBI €AMHOTO TpoIecca MeTabonu3ma. Poiib 3aKOHOB COXpaHEHUS
BEULIECTB U SHEPTUU B IOHUMaHUU METa00NIM3Ma.

Tunbel oOMeHa BelecTB: aBTOTPOdHBIN U TeTepoTpodHbIi. Poibs pepMeHTOB B 0OMEHEe BEIIECTB
Y TIPEBPAIICHUN SHEPTUH B KIIETKE.

®orocuntes. CBeToBas u TeMHOBas (pa3el porocuHTe3a. Peakuuu orocunTe3a. DPPeKTUBHOCTD
¢dorocunTesa. 3HaueHne poTocuHTE3a JUIs )KU3HU Ha 3emiie. BiusHue ycrnoBuil cpeapl Ha GOTOCUHTES
U CTIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KyIbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIIe OaKkTeprun. 3HaueHUEe XEMOCHUHTE3a IS J)KU3HHU Ha 3emile.

OHepreTuyeckuii oOMeH B KieTKe. PaciienieHne BeIecTB, BBIACICHHE U aKKYMYJIHpPOBaHHE
SHEPruM B KJIETKE. DTaIbl SHEpreTHIeckoro ooMena. [ mukonus. bposkenue u ero Buabl. KuciaopomHnoe
OKHCJICHME, WIHM KJIeTOYHOoe JpixaHue. OxucnurtensHoe (ochopunupoBanne. D¢ HEeKTUBHOCTH
SHEPreTU4ecKoro oOMeHa.



Peakuu marpuyHoro cunrtesa. ['enernueckas undopmanus u JIHK. Peanu3zanus renernyueckoit
uH(pOpMaIUH B KJIeTKe. [ eHeTnuecKuid Ko 1 ero cBoiicTBa. TpaHckpumius — MaTpuuHblii cunTe3 PHK.
Tpancnanus — 6mocuHTe3 Oenka. DTansl TpaHcasauu. KogupoBanne amuHoKuCIoT. Poibk pubocoM B
O6uocuHTe3e Oenka.

Heknerounsie GopMmbl xku3Hu — BUpYchl. Mctopust otkpeiTusi BupycoB (/[[. . MBaHOBCKwMiN).
OCoOEHHOCTH CTPOCHHUS M )KU3HEHHOT'0 IMKJIa BUpYycoB. bakreprodaru. bonesnu pacTeHnid, ")KUBOTHBIX
U 4YeloBeKa, BbI3bIBaeMble BHUpycamHu. Bupyc ummyHopedunmra uenoBeka (BUY) — Bo3Oymutens
CIINWHda. OOparTHas TpaHCKpWIILUS, peBepra3a W HHTerpasa. llpodmiaktuka pacnpocTpaHeHHs
BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpanuu:

oprpetsr: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tumbl muTaHus», «Metabonuzm», «MUTOXOHAPHUSY, «IDHEPTreTUUCCKUN
obmen», «Xioporiacty, «Dorocunresy, «Ctpoenune JHK», «Ctpoenne u GyHKIMOHUPOBAHUE TeHAY,
«Cunre3s Oenkay, «['eneTndyeckuit koay, «Bupyce», «bakrepuodarny, «CTpoeHHE U )KU3HEHHBIN ITUKIT
Bupyca CIINa, 6akrepuodaray, «Permmukanus JJHK».

Ob6opynosanue: moaenu-anmuinkanuu «Y apoenue J{HK u tpanckpumnuusy», «buocunres oenkay,
«CTtpoeHue KIeTKu», Mozenb cTpykTypsl JTHK.

Tema S. PasMHoOXKeHMe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslit MK, WM >KM3HEHHBIN UK K1eTKu. HTepdaza u mutos. [Iporeccsl, mporekaromue
B uHTepdaze. Pemnukanus — peakuus marpuanoro cuntesa JJHK. Ctpoenne xpomocom. XpoMocoMHBIH
Habop — KkapuoTun. JIMIUIOMAHBIM W TalJIOMIHBIM XpOMOCOMHBIE HaOOpbl. XPOMATHUIBL.
Lutonornueckue OCHOBBI PAa3MHOXKEHUSI U MHIUBUIYaIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne kierkn — muro3. Craguum murtosa. IIponeccel, mpoucxoasimue Ha pas3HbIX CTaAMIX
MHUTO3a. BUOIOrM4ecKnii CMbICII MUTO3A.

[Tporpammupyemasi TuOenb KJIETKH — aromnTo3.

@opMbI pa3sMHOKEHHUSI OPraHU3MOB: Oecrojoe W MojoBoe. Buipl Oecronoro pasMHOXKEHHUS:
JelieHue HaJBOe, IIOYKOBAaHME OJHO- W MHOTOKIIETOYHBIX, CIOPOOOpa30BaHME, BETreTaTUBHOE
pa3MHOXeHue. VIckyccTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAUE€HUE JJIs1 CEJIEKIIUH.

[TonoBoe pasmMHOXKEHUE, €0 OTIIMYUS OT OECIOIOro.

Meiio3. Ctaguu meito3a. [Ipomeccel, mpoucxoasmue Ha cTaausx Meiios3a. [loBeaenne xpomMmocom
B Mero3e. Kpoccunrosep. bruonornueckuii CMbIC U 3HaU€HUE MEHO03a.

["amerorene3 — mpouecc 00pa3oBaHUS IMOJOBBIX KIETOK Yy XHUBOTHBIX. [losoBbie skernesbl:
CeMEeHHUKM U suyHuKH. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX KIETOK — TraMmeT (CHepMaTO30H,
SUIICKIIETKA) — CIIepMaToreHe3 u oBorene3. OCOOCHHOCTH CTPOCHHMSI SIUIIEKIIETOK U CIIEPMaTO30HUI0B.
OmnonorBopenue. [lapreHorenes.

NunuBuayanpHOe pa3BuTHE (OHTOreHe3). DMOpHOHAIBHOE pa3BUTHE (dMOpHOreHe3). DTarmbl
HMOPUOHATIBHOIO Pa3BUTUS y IO3BOHOYHBIX >KMBOTHBIX: JpPOOJIEHHE, TacTpyJslus, OpPraHOIEHE3.
[ToctomOpuoHanpHOE pa3BUTHE. THUMBI MOCTIMOPUOHATIBHOTO Pa3BUTHS: MPSMOE, HEMPsSMOe
(uumHouHOE). BrnusHMe cpenpl HAa pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC BBHI3BIBATH
BPOXIEHHBIE YPOJCTBA.

Poct u pasButrue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHMS: CTPOCHHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmunsl U cxembl: «POpMbI pa3MHOXKEHHUS OPraHU3MOBY», «J/IBOWHOE OIIOOTBOPEHHUE Y
IIBETKOBBIX pacTeHU», «BereraTMBHOE pa3MHOXKEHUE pacTeHUW», «JlemeHue KiIeTku OakTepuii»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHne xpomocoMbl», «Kierounsnii mukm», «Pemmukarmus JJHK,
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«Mwuto3y», «Meito3», «IIpsimoe n HenpsiMOe pa3BUTHEY, «] 'aMETOreHe3 y MIEKOIUTAIOIIUX U YEJTOBEKa,
«OCHOBHBIE CTaJIMA OHTOIEHE3a.

O6opynoBaHue: MHKPOCKOI, MuUKporpenapatsl «CrnepMaTto30uabl  MIIEKOMUTAIOIIETo»,
«Siueknerka miekonuTaromero», «KapmoknHes B KJIETKaxX KOpeIIKa JIyKay, MarHUTHas MOJIENb-
anmukanus «Jlenenne kinetku», moaens JIHK, monens meTadhazHoi XpOMOCOMBI.

JlabopaTopHble M IpaKkTHYeCKUEe PadoThI:

Jlaboparopuas padora Ne 3. «HabGmroneHue mMHuTO3a B KIIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuass pabora No 4. «V3ydeHne CTpOEHHUS TIONOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernaparax.

Tema 6. HaciieacTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3Butus reHeTUkd. Ponb muronoruu u sMOpHOIOTHH B
CTaHOBJICHMH TE€HETHKH. BKilag pocCHUCKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE I€HETUKU. MeTobl
TeHEeTUKH (THOPUIOIOTHYECKUN, IMTUTOTCHETHYCCKUM, MOJCKYJISpHO-TeHeTnYecknii). OCHOBHBIC
reHEeTUYECKUE MOHATHUS. [ 'eHeThuueckasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEelMBaHUI.

3aKOHOMEPHOCTH HACJIeIOBaHUS MPU3HAKOB, ycTaHOBiIeHHbIE . Menaenem. MoHorubpuaHoe
CKpelllMBaHKE. 3aKOH €IMHO000pa3us rudpu10B epBoro nokoneHus. [Ipasmino nomuHupoBanus. 3aKoH
pacIierieHus MpUu3HakoB. [ unore3a yuctorsl ramer. [lonHoOE 1 HEMOTHOE TOMUHUPOBAHUE.

JuruOpunHoe  CKpeliuBaHHeE. 3aKOH  HE3aBHUCHMOIO  HAacleJOBAaHMUS  TPU3HAKOB.
[{uToreHETUUECKNE OCHOBBI TUTHOPHAHOTO CKpEIIMBAaHUS. AHAIM3UPYIOIIEe CKpellMBaHUe.
Hcnonp30BaHNE aHATN3UPYIONIET0 CKPEIIMBAHUS JUIsl ONPE/IENIeHNs TeHOTHIIa 0COOH.

CueruieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo CueNICHHOMY HacieJI0BaHHIO
reHoB. Hapy1ieHue crienenns reHoB B pe3yibTaTe KPOCCUHTOBEpa.

XpOMOCOMHAsI TEOPHUSI HACIEACTBEHHOCTH. | €eHETUYECKHE KAPTHI.

I'enetnka mona. XpOMOCOMHOE OIpEJEIEHUE TMoJjia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble OpraHu3Mbl. HaciieqoBanyue npu3HakoB, CLEIJIEHHBIX C IIOJIOM.

N3meHunBOCTh. BUIIbI M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacieacTBeHHas. Ponb cpensl B
HEHACJICJICTBEHHOM  M3MEHYMBOCTH.  XapakTEPUCTHKa  MOAM(PUKAIMOHHOW  WM3MEHYMBOCTH.
Bapuauvonsslii psa v BapuanuoHHas kKpuas. Hopma peakuuu npusHaka. KonuuecTBeHHblE U
KaueCTBEHHBIC TPU3HAKHN U UX HOpMa peakiuu. CBoWcTBa MOAM(UKAITMOHHONW U3MEHYHBOCTH.

HacnenctBenHasi, uiiu TeHOTUNMYECKAs, H3MEHYUBOCTh. KOMOMHATHBHAS U3MEHYMBOCTh. Meiio3
U TI0JIOBOM IIpOIleCC — OCHOBAa KOMOWHATMBHOM HM3MEHYMBOCTH. MyTallMOHHAs HW3MEHYUBOCTD.
Knaccudukanus myranuii: reHHbIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa W NPHYMHBI MYTallUU.
Myrtarennpie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HacIEACTBEHHOM wu3MeHumBocTH H. U.
Baswuiosa.

BuesnepHas HacaeCTBEHHOCTh U U3MEHUNUBOCTb.

l'eneruka 4enoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJbl TE€HETUKH 4YeJIOBEKa:
reHealoTHYeCKil, OMU3HEIOBBIN, IUTOT€HETHYECKH I, OMOXUMUYECKUH, MONEKYIISIPHO-TeHETUYECKUH.
CoBpeMeHHOE ONpeJielIeHHe TeHOTUIA: MOJTHOIT€HOMHOE CEKBEHHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM
yrcine ¢ nomomibto [1I[P-ananu3a. HacinenctBenHsie 3a001eBaHms YelIOBEKa: TeHHbIE 00Je3HU, 00Ie3HU
C HACJIEJICTBEHHOHN MPEAPACIOIOKEHHOCTHIO, XPOMOCOMHBIE 001e3Hn. COMaTHYeCKHe U TeHEPATUBHBIC
mytaiuu. CTBONOBBIE KJIEeTKU. [IpUHIIUIIBI 310poBOr0o 00pa3a >KU3HH, TUAarHOCTHUKHU, NMPOPUIAKTUKHA U
JedyeHuss TeHeTHYecKux  Oone3Heil. MeauKo-reHeTH4Yeckoe  KOHCYJIbTHPOBAaHUE.  3HAUYCHHE
MEUIIMHCKON TeHETUKHU B MIPEIOTBPAICHUH U JICUCHUN TCHETUYECKUX 3a00JICBaHUI YeIOBeKa.

JdemoHcTpanuu:



[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-PecoBckuii,
H. H. BaBunos.

Tabauis! u cxembl: «MOHOTHOPUHOE CKpPEIIMBAHUE U €T0 LIUTOr€HEeTHYeCKasi OCHOBAY, «3aKOH
paciieryieHus] W €ro IMTOICHETHYEeCKas OCHOBa», «3aKOH YHCTOTBHI ramer», «JlurubpumHoe
ckpemBanue»,  «lluTonmormyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpelIMBaHUs»,  «Meilo3y,
«B3auMoJielicTBHE aJIENIbHBIX T€HOBY», «l €HETMYECKUE KapThl PACTEHH, )KUBOTHBIX M YEIIOBEKa»,
«['eneruka momnay, «3aKOHOMEPHOCTH HaClI€ZJOBAHHUS, CLIETFIEHHOTO ¢ MoioMy, «Kapuotumsl yenoBeka
Y )KHBOTHBIX», «BUIBI M3MEHUHBOCTH», «MoauduKamoHHasi HK3MEHUINBOCThY, «HacienoBanue pesyc-
dakropay, «'eHeTHKa rpymni KpoBu», «MyTallMOHHAs U3MEHYHBOCTHY.

OOopynoBanue: Mopaenu-ammukanuu — «MoHoruOpumHoe  ckpenuBanue», «Hemomnoe
JOMUHUpOBaHUE», «JlurnbpuaHoe ckpemuBanue», «llepekpé€cT XpoMOCOM», MHKPOCKON U
Mukponpemnapar «JIpozoduna» (Hopma, myranuu GopMbI KPBUTEEB U OKpPAcKU Tena), repdapuii «I opox
ITOCEBHOW».

JlaGopaTopHble U MpaKkTHYecKue padoThi:

JlaboparopHast pabora Ne 5. «M3ydeHuwe pe3ylbTaToOB MOHOTHOPHIHOTO W JUTHOPUIHOTO
CKpEIIMBaHUA Y Ip030(dUIbl HAa TOTOBBIX MUKPOIIpENapaTax».

JlaGopatopnas pabora No 6. «M3yueHue MoaM(PUKAIMOHHOW H3MEHUYMBOCTH, MOCTPOCHHUE
BapHAIIOHHOTO Psiia U BapHAIIMOHHOM KPUBOII».

JlabopaTtopHas pabora Ne 7. « AHanu3 myTaruii y 1po30Q bl Ha TOTOBBIX MUKpOIIpEnaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHUe U aHATH3 POJOCIOBHBIX YEITOBEKa.

Tema 7. Cestekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IpOLECC. 3apOXKACHHUE CElNeKUMU U AomecTukauus. Yuenue H. .
BaBuioBa 0 1eHTpax MPOUCXOXKACHHUS U MHOrooOpazus KyJIbTYpHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKJICHUSI IOMAIIHUX )KUBOTHBIX. COpT, MOpOAa, IITaMM.

CoBpeMeHHBIE METOIbI CeTEeKITNU. MacCOBBII 1 MHIMBUAYIBHBIA OTOOPHI B CEJICKITUN PACTCHUM
U kuBOTHBIX. OTIeHKa dKCTepbepa. BIM3KOpOICTBEHHOE CKpenuBaHue — HHOpUAUHT. YucTas TuHusL.
CkpemnBanue 4HCThIX JTWHUHN. ['ereposuc, winu rubOpuaHas cuia. HeporcTBeHHOe CKpellMBaHUE —
ayrOpuaunr. OtnanéHHas rubpunmsanus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 U MOJYYCHHE
MOJIUTUIONI0B. JIOCTHIKEHHSI CENEKIIUU PACTEHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorust Kak OTpacib TIPOM3BOJACTBA. [eHHas WHXXEHEpPHUs. OTalbl CO3JAHUSA
pexombunanTHoi JIHK u Tpancrennsix opranusmoB. Knetounas urxenepus. KineTounsie KyabTypHl.
MHuKpOKIOHAIBHOE pPa3MHOXEHHE pacTeHU M. Knouunposanue BBICOKOIPOIYKTHBHBIX
CENTbCKOXO35IICTBEHHBIX OPraHU3MOB. DKOJOTHUECKUE U 3THUecKue npodsemsl. MO — reHerndecku
MOJIM(ULIUPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpertsi: H. W. BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabnuubl 1 cxeMbl: KapTa «L{eHTpsI TPOUCXOXKIEHUSI U MHOTO00pa3us KyJIbTYPHBIX PACTCHHIN,
«[Topoapl AOMaNIHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuil», «OtnanéHHas ruOpuan3amms»,
«Pabote! akagemuka M. @. MBanoBay, «llomumnonaus», «O0beKTh OMOTEXHOJIOrNMNY, «KieTounkie
KYJIbTYpBI U KIIOHUpPOBaHUE», «KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

OOGopynoBaHue: MYJISKU TI0I0B U KOPHEIUIOI0B TUKHUX (DOPM M KyIBTYPHBIX COPTOB PACTEHUMH,
repOapuii «CenbCKOXO035UCTBEHHBIC PACTEHUSD.

JlaGopaTopHble U MpaKTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJbl M JOCTMXKEHMSI CEJIEKIIMM PpPAacTEeHUHl W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBI Y4acTOK, B TEIJIMYHOE
X035IUCTBO, JIA0OPATOPHUIO arpOYHUBEPCUTETA HIIM HAYYHOT'O LICHTPA)».



11 KJIACC
YpoBeHb - 6a30BbIi

Tema 1. DBosronoHHast 6MOJIOTHS.

[TpennocbuUIKM BO3HUKHOBEHUS SBOJIIOLIMOHHONW TEOPHUH. DBOJIOLIMOHHASL TEOPUS U €€ MECTO B
Ouonoruu. BiusHue 3BOMIOLMOHHON TEOPUU HA pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CuzerenscTBa 3BOMOLMU. [laneoHTONIOrMYECKHE: TOCIEN0BATENBHOCTD IOSBICHUS BHUIOB B
MAJICOHTOJIOTMYECKON JIETONUCH, Nepexo/iHble (opMbl. buoreorpaduueckue: cXoICTBO U pazinuue
dayH u (0p MaTEpUKOB U OCTPOBOB.

OMOpHOIOrMYECKUE: CXOACTBA M pa3IMyusl SMOPHOHOB pa3HbIX BHUJOB I103BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKHE: TOMOJIOTMYHbIE, aHAIIOTUYHBIE, PYJUMEHTAPHbIE OpPraHbl, AaTaBU3MBI.
MonekynsapHo-OMOXUMHYECKUE:  CXOJCTBO  MEXAaHHW3MOB  HACIEACTBEHHOCTM Y OCHOBHBIX
MeTa0O0IMYECKUX MYTEH Y BCEX OpraHU3MOB.

OpomonuonHas teopus Y. JlapBuna. IIpeanocbuiku BO3HUKHOBEHUS JapBUHM3MA. [IBHKymue
CWJIBI ABOJIIOLMM BUAOB MO JlapBHHY (M30BITOUHOE PA3MHOXKEHHE MPU OIPAaHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas U3MEHUYNBOCTh, 00ph0a 3a CyIeCTBOBaHHUE, €CTECTBEHHBIH 0TOOD).

Cunrerndeckast Teopus sBoonnu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossomonus. [Tonynsanus kak equHULA BUAA U DBOJIIOLUN.

JBrxymue cuibl (QakTopbl) SBONIONMH BUIOB B MpHpoae. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHAsI U3MEHUUBOCTh. [lomynannonHble BOMHBI U ipeli renoB. V3omsius 1 Murparus.

EcrectBeHHbIN 0T00p — Hanpapisiouui Gakrop 3Bomonuu. @opMel €CTECTBEHHOTI0 0TOOpA.

[Ipucrnoco0IeHHOCT, OPTaHW3MOB KaK pPe3yNbTaT 3BOMIONHUH. [IpuMepbl mpucrnocoOneHuil y
OpraHu3MoB. ApoMop(03bl U UANOAIANTALIUH.

Bun wu BugoobpazoBanme. Kpurepun Buga. OcHOBHble (OpMBI  BHJI000pa30BaHUSA:
reorpaguueckoe, 3K0JI0rn4eckoe.

MakposBomronst.  PopMbl  IBONMOLUMU:  (pUIETHYECKas, JAMBEPIeHTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpaTuMocTh 3BOMOLNY.

[TpoucxoxeHrne OT HeclenHaIu3upPOBaHHBIX MpeaKkoB. IIporpeccupyromasi crenuanru3amms.
AJnanTUBHAs paguaus.

JdemoHcTpanuu:

[Hoptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. Bap, 3. ['exkens,
®. Mromiep, A. H. CeBeprios.

Tabnunpl n cxembl: «Pa3BuTHe OpraHMUYECKOro Mupa Ha 3emiie», «3apOoAblllil MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbOBl 3a cymiecTBoBaHUE», «EcTecTBeHHBIH OTOODY,
«MHoroo0Opa3ue CcoOpToB pacTteHui», «MHOrooOpasue TMOpoa IKUBOTHBIXY», «[lomynsmumy,
«MyTanMoHHasi W3MEHUYUBOCTHY», «Apomopdosbl», «Mnuoagantamumu», «OOmas aereHepanus»,
«/IBmwxymue cunbl sBomonMny, «Kapra-cxema mapuipyra mytemectBus Y. [apsuna», «boprba 3a
cymectBoBaHue», «IIpucrocobIeHHOCTh OpraHu3MoBy», «leorpaduueckoe BHA000pa3oOBaHUEY,
«DKOJIOrMuecKoe BUA000pa30BaHUEY.

Ob6opynoBaHue: KOJIEKIUS HACEKOMBIX C PA3IMYHBIMU TUIIAMH OKPAcKH, HA0Op TJIOI0B U CEMSIH,
KoJutekuus «IIpumepsl 3alUTHBIX TPUCIIOCOOTIEHUHN Y KUBOTHBIX», MOJENb «OCHOBHbIE HAIIPABICHMUS
IBOJIOIMI», 00BEMHasE MoJeNb «CTpOSHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaguueckas kapta Mupa, Kouiekuus «PopMbl COXPaHHOCTH MCKOIMAEMbIX JKUBOTHBIX U
pacrenuii», wmonens ammmukanus «llepekpécr xpomocom», BiaxHsle Ipenaparsl «Pa3Burne
HacekoMmoroy, «Pa3BuTHe nArymku», Mukponpenapar «pozoduna» (Hopma, MyTranuu (HopMbl
KpPBUIbEB M OKPACKH TEIa).



JlaGopaTopHble U NpaKkTHYecKue padoThi:

JlaGoparopnas pabota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHUECKOMY KPUTEPUIO».

JlabopaTtopHnas pabota Ne 2. «Onucanne mprCOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO
Xapakrepay.

Tema 2. Bo3HUKHOBeHMEe U Pa3BUTHE KU3HU HA 3emJie.

JloHayuHbIe PEICTABIECHUS O 3apOXKICHUHU KU3HU. HayuHble runore3bl BO3HUKHOBEHUS KU3HU
Ha 3emuie: a0uoreHe3 M MaHCIEpMUs. XHUMUYecKas 3BOMIOLUSA. AOUOTeHHBIM CHHTE3 OPraHUYECKUX
BEUIECTB W3 HEOPTaHWYECKUX. OKCIEPUMEHTAIBbHOE MOATBEPXKIECHUE XUMHYECKON HBOJIOLMH.
HauanbHble sTanel 6uonorndeckoit spomtoruu. I'nnoresa PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp Y BO3HUKHOBEHHE NPOTOKJIETKHU. [IepBble KileTKH 1 UX 3BOMtoIus. POpMUPOBaHNE OCHOBHBIX
IPYII KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emiie 1o spaM u nepuojam. Karapxeii. Apxeiickas 1 mpoTepOo30MCKast 3pBbl.
[Taneo3oiickass spa u e€¢ mnepuonbl: KeMOPUHWCKMHA, OPIOBUKCKHH, CHIIYpUHCKUH, JIEBOHCKUH,
KaMEHHOYT OJIbHBIN, TIEPMCKUM.

Me3so30lickas 5pa 1 €€ epUObl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

KaitHo3olickas 3pa 1 €€ nepuo/ipl: NajeoreHOBbIM, HEOT€HOBBIM, AHTPOIOIE€HOBBIM.

XapakTepucTuka KiIuMara M TeojJorndeckux mporeccoB. OCHOBHbIE 3Talbl 3BOJIIOLUU
pPacTUTENBHOT'O U KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHUil U XKUBOTHBIX. [losiBIeHue, pacuBer u
BBIMHPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHn4ecKkoro MUpa Kak OTpakeHHe BOMIOLMH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpPTraHHU3MOB.

OBonronus 4enoBeka. AHTPOIIOJIOTHS KaK Hayka. Pa3sBuTue mpencTaBieHUu O MPOUCXO0XKIECHUN
yesnoBeka. Meronpl u3ydeHHMs aHTponoreHe3a. CXOJICTBa M paszinyusl 4YeJOBEKAa M JKUBOTHBIX.
CucremaTuecKoe MOJ0KEHUE YEIOBEKa.

JBrxymue cunbl (hakTopbl) aHTponoreHesa. HacneacTBeHHass MN3BMEHYMBOCTh M €CTECTBEHHBIN
or6op. ObmIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUN TPY/a, MBIIUICHUE, PEUb.

OCHOBHBIE CTAJIMM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenbiid, YenoBek
npsaMoxonsammi, Yenosek HeaHnepTanbCKui, UenoBek pa3ymHbld. Haxonku MCKOMaeMbIX OCTAaTKOB,
BpeMsl CYIIECTBOBaHMs, 00JIaCTh PaclpoCTpaHeHHsl, 00bEM I'OJIOBHOIO MO3Tra, 00pa3 )KU3HU, OPYAHUS.

Yenoeueckue pacbl. OCHOBHBIE OOJBIIME pAachl: €BPONEOHOHAS (€Bpa3uiicKas), HETPO-
aBCTPAJIOUIHAS (9KBaTOpUaNbHAas), MOHT'OJIOMIHAS (a3maTcko-aMepUuKaHCKas). Yeprsl
MPUCIIOCOOJIEHHOCTH TPEACTaBUTENCH UYEIOBEUECKUX pac K YCIOBUSM CyllecTBOBaHUSA. EnnHcTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpanuu:

[optpetsr: @. Pequ, JI. ITacrep, A. W. Onapun, C. Musep, I'. FOpu, Y. lapBuH.

Tabauis! u cxemsbl: «BoznnkHoBeHue CoTHEYHOM cUCTEMbI», «Pa3BUTHE OPraHuYecKoro Mupay,
«PactutenbHas kineTka», «KuBotHas kieTka», «[Ipokapuoruueckas kierkay, «CoBpeMeHHas cuctemMa
OpPraHUYEeCcKOro mMupay, «CpaBHEHHE aHATOMHYECKHUX YEePT CTPOCHUS YelOBEKa U 4eIOBEKOOOpPa3HbBIX
00e3bsiH», «OCHOBHbIE MECTa MaJC€OHTOJIOIMUYECKUX HAaXOJOK IPEIKOB COBPEMEHHOTO YEIOBEKa»,
«/IpeBneiimue moan», «lpesuue moan», «llepsle coBpeMeHHbIE TI0a1», «HenoBeuecKre pacs».

Oo6opynosanue: myssixu «lIpoucxoxienue yenoBeka» (0I0CThI aBCTPAJIONUTEKA, TUTEKAHTPOIIA,
HeaHJepTalbla, KPOMaHbOHIIA), CICTKH HJIM H300pakeHHsI KAMEHHBIX OPY/IHii TEpBOOBITHOTO YETIOBEKA
(kaMHU-YoIITIephl, pyOWna, ckpebna), TEOXpOHOJOrMyYecKkas Tabnuia, KouleKius «DopMbl
COXPAHHOCTH HCKOIAEMBIX )KUBOTHBIX U PACTECHUID.

JlaGopaTopHble U NpaKkTHYecKue padoThi:



[Ipaktuueckas pabora No 1. «M3yueHue HMCKOMAEMBIX OCTAaTKOB PACTEHWNW M JKUBOTHBIX B
KOJIJICKIIHSTX.

DKCKypcusi «DBONIOIUS OPraHWYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAyYHBIH WIIH
KpaeBeaueCKuil My3eil).

Tema 3. Opranusmbl 4 OKpPY:Kal0LIas cpeaa.

DKoNorus Kak Hayka. 3aJadd U pas3jeibl 3KOJOTMHU. MeTOoabl 3KOJIOrM4YEeCKUX HCCIIEJOBAHUM.
DKOJI0ru4ecKoe MUPOBO33PEHUE COBPEMEHHOT'O YEITOBEKA.

Cpensr oOuTaHuA OpPraHU3MOB: BOJHAS, Ha3eMHO-BO3AYIITHAS, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (akropsl. Knaccudukamus dSkomorudeckux (GakTopoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPOMOreHHbIe. J[eficTBre 3Komorndecknx (hakTopoB HA OPTaHU3MBI.

AlGuoTtndeckue (axTophl: CBET, TeMreparypa, BiakHocTb. DotonepuoausMm. [Ipucnocodienns
OpPTaHMU3MOB K JIEHCTBUIO aOMOTHYECKHX (haKTOpoB. bronornyeckne puTMsl.

buornueckue ¢aktopsl. Buasl OMOTHYECKUX B3aWMOJICHCTBUNA: KOHKYPEHIIUS, XUITHUYECTBO,
cumMbuo3 u ero ¢opmbel. [lapazuTusm, Koomeparus, MyTyalu3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxXJIEOHUYECTBO). AMEHCAIM3M, HEeUTpaiu3M. 3HayeHHEe OUOTHMUYECKUX B3aHUMOJCHCTBHM ams
CYILIECTBOBAHMSI OPraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJOrHYeCcKHUe XapaKTEepUCTUKU onmynsauun. OCHOBHBIC MOKA3aTEIH MOMYJISIIIIK : YUCIEHHOCTb,
MJIOTHOCTH, POXK/IA€MOCTh, CMEPTHOCTD, TPUPOCT, MUTpalusl. J[luHaMyKa YuCICHHOCTH TOMY/ISIIAN U €€
perynsius.

JdemoHcTpanuu:

[optpetsr: A. I'ymbonpar, K. ®@. Pynbe, 3. I'exkens.

Tabmuupr m cxembl: kapta «lIpupomnsie 30HBI 3emin», «Cpenbl OOUTAaHUS OPTaHWU3MOBY,
«Dotonepuoansmy, «l[lomynsaumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTU TMOMYSALUNA HHPY30pHUH-
Tydenbku», «[lumessie nenm».

JlabopaTopHble M IpaKkTHYeCKUEe PadoThI:

Jlaboparopuass pabora Ne 3. «Mopdonoruyeckue OCOOCHHOCTH PACTEHUN U3 pa3HbIX MECT
0OUTaHUSI.

JlaboparopHas padora Ne 4. «BrnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktruueckas padora Ne 2. «IToacuét MIOTHOCTH MOMYJISIIANA PA3HBIX BUIOB PACTCHUN».

Tema 4. Coo0uiecTBa U IKOJOTHYECKHE CHCTEMBbI.

CoobmiectBo opranu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUIOBAsi, TPOCTPAHCTBEHHAS,
Tpoduueckas (numieBast). Buasi-romuHanTel. CBS31 B OHOIICHO3E.

DKoJIOTHYecKre CUcTeMbl (9KocucTtembl). IlomsaTHe 00 »dKkocucTeMe U OHOTEOleHO3E.
O YHKIIMOHAIbHBIE KOMIIOHEHTBI YKOCHUCTEMBI: MPOJYIIEHThl, KOHCYMEHTHI, peaylueHTsl. Kpyrosopor
BEIIECTB U MOTOK PHEPrUU B 3KocucTeme. Tpoduyeckue (MUILIEBbIE) YPOBHHU dKOCUCTeMBI. [luiieBbie
nenu u cetd. OCHOBHBIE MTOKA3aTENId SKOCUCTEMBI: OMoMacca, MPOIAYKIHsI. DKOJIOTHYECKUE TUPAMUJIBI:
OPOAYKIIUU, YHUCICHHOCTH, OuomMacchl. CBOICTBAa SKOCHUCTEM: YCTONYHMBOCTH, CaMOPETYJSAIHS,
passurue. Cykneccus.

[Ipuponnbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M pEeK. OKOCHUCTEMA XBOMHOIO WJIHU
HIMPOKOJIMCTBEHHOI'O JIeCa.

AHTpONOTEHHBIE JKOCUCTEMBL. ATPOIKOCHCTEMBI. YpOodkocucTeMbl. buonmorndyeckoe u
XO03SIICTBEHHOE 3HAYEHHE arpOdKOCHUCTEM U YPOOIKOCHCTEM.

buopasnooOpaszue kak Qaktop ycTroiHumBOCTH 3KOocucTeM. CoxpaHeHHe OHOJIOrHYEeCKOro
pazHooOpasus Ha 3emIie.



VYuenue B. W. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa ouochepsl. Kupoe
BEIIECTBO U ero GpyHkuuu. OcoOeHHOCTH OHOochephl Kak II00aTbHONW 3KOCUCTEMBI. J[MHaMHUecKoe
paBHOBecHEe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopots! BeecTB 1 OMOre0XMMHUECKHE LIUKIIBI 3JIEMEHTOB (YIi1epo/ia, a30Ta). 30HaJIbHOCTh
o6uocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuecTBOo B Omocdepe 3emun. AHTPOMOTeHHBIE W3MEHEHUs B Owocdepe. [mobanbHbIC
JKOJIOTMYECKUE TIPOOIEMBI.

CocymecTBoBaHne Tpuponbl U denoBedectBa. CoxpaHeHHe OMOpa3sHOOOpa3Wst Kak OCHOBA
ycrounBocTd Ouochepsl. OCHOBa pallMOHAIBHOIO YIPABJICHUS MPHUPOAHBIMM pecypcaMu M HX
ucnoiab3oBaHue. JloctuxeHus: OMOIIOTUU U OXpaHa IPUPOJIBI.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuubl u cxembl: «llumessie nenu», «buoueHos: cocraB u crpykrypa», «lIpupoaHbie
coobmiectBay, «llenmn mutanusy, «dKomorudeckas nupamuaay, «buochepa u yenoeky», «Ikocucrema
HIMPOKOJUCTBEHHOIO JIeca», «IKOCUCTEMA XBOWHOIO Jieca», «buoleHo3 Bomoéma», «ATpoIEHO3Y,
«[IpumepHbIE aHTPOIOT€HHbIE BO3JACHCTBUS HA MPUPOAY», «BakHeHIne HCTOYHHMKHU 3arps3HEHUS
BO3/yXa U TPYHTOBBIX BOJ», «IlouBa — BaskHelast cocTasistoas onochepo», «DakTopbl Aerpajanuu
nouBy», «llapHukoBbIl 3dexT», «DakTopbl pPaaMOaKTUBHOrO 3arpsizHeHus oOuocdepb», «OOrmas
CTpyKTypa Ouocheps», «Pacnpoctpanenue >xu3Hu B Ouocepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriaepona B 6uochepe», «KpyroBopor azora B mpupoe.

OOGopynoBanne: Mojenb-anIIuKanus «TunuaHaeie OWOLEHO3bI», Tepbapuii «PacTuTenbHBIC
cooOmiecTBay, Koutekuuu «bruonenosy, «Bpeantenu BaXHEHIINX CEIbCKOXO3SHCTBEHHBIX KYIbTYp»,
repOapyy U KOJUIEKIIMM PACTEHUN U KUBOTHBIX, MPUHAJIEKAIIUE K Pa3HBIM SKOJIOTMUYECKUM IpyniaM
onnoro Buzaa, Kpacnas kuura Poccuiickoii @enepannu, n300pakeHus: OXpaHsAeMbIX BUIOB paCTEHUH U
KUBOTHBIX.
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INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COQO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
00ydJaroImuMHcs IPorpaMM CpeJHero olmiero o0pa3oBaHus: TMYHOCTHBIM, METaNpeAMETHBIM U
IpCAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATDHI

B crpykType TUYHOCTHBIX pe3yJabTaTOB OCBOCHHS NpenMera «buonorus» BbIIEIEHBI
CIIEYIOIIME  COCTaBISIOLIME: OCO3HAHUE OOYYaIOIIMMHUCS  POCCHMCKOW  I'paKIaHCKOM
UACHTUYHOCTH — TOTOBHOCTH K CaAMOpPAa3BUTHUIO, CAMOCTOATCIIBHOCTU M CaMOOIIPCACICHULO,
HaJIM4Me MOTHUBAIMM K OOy4YeHHIO OHONOTMH, IIeJIeHANpaBlIeHHOE pa3BUTHE BHYTPEHHUX
yOeXIEHHUI JINYHOCTH HAa OCHOBE KJIIOUEBBIX LEHHOCTEW M MCTOPUYECKUX TPAAUIUN Pa3BUTHSA
OMOJIOrMYECKOro 3HaHUsI, TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOUINXCs PyKOBOICTBOBATHCS B CBOEH
ACATCIIBHOCTU HCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHU, MPUCYIIUMU CUCTEMC OMOJIOTMYECKOT 0
o0pa3oBaHMsl, HATMYHE YKOJOTHYECKOro MPaBOCO3HAHUS, CTIOCOOHOCTU CTaBUTH LIETH U CTPOUTD
KHU3HCHHBIC ITJIaHBI.

JIM4HOCTHBIE PE3yNabTaThl OCBOCHHUSA TMpeaMmeTra «bHomorus» MOCTUTalOTCS B €IMHCTBE
y‘~IG6HOI\/JI M BOCITMTaTEIbHON ACATCIIBHOCTH B COOTBCTCTBUU C TPAAWULIMOHHBIMH pOCCHfICKHMH
COLIMOKYJIbTYPHBIMU, UCTOPUUYECKUMHU U JYyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHM, IPUHATHIMU B
o0l1ecTBe MpaBUJIaMH M HOPMaMH MOBEIEHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAaHMS,
CaMOBOCIIUTAHUA U CAMOPA3BUTHA, PA3BUTUSA BHYTpeHHeﬁ no3unuu JIMYHOCTHU, MATPpHUOTU3MA,
YB@)KEHHUS K 3aKOHY W IIPaBOIOPAJIKY, YEIOBEKY Tpyda U CTaplieMy MOKOJIEHHIO, B3aUMHOIO
YBOKECHHs, OEpPEeKHOr0  OTHOUICHWS K  KYJbTYpHOMY  HAclIEAMIO W TPAJAULUAM
MHOT'OHAIlMOHANIbHOTO Hapoaa Poccuiickoit denepanyu, mpupoie U OKpYKaroUen cpee.

JImaaocTHEBIE PE3YIbTAaThl OCBOCHUA yqe6H0r0 nmpeameTa «buomorus AOJDKHBI OTpaXaTb
TOTOBHOCTh U CIIOCOOHOCTh O0YYaroMIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEM
HO3I/IIII/IGI\/JI JIMYHOCTHU, CUCTEMOH IIEHHOCTHBIX OpI/IeHTaIIHﬁ, MO3UTHUBHBIX BHYTPCHHUX
yOeXIEHHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOIIecTBa,
pacliupCHUEC KU3HCHHOI'O OIIbITa M OIbITa ACATCIBHOCTH B IMPOLECCE pCan3alliid OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakIaHCcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh  IPAXKIAHCKOW TO3MIUM  OOy4aroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YWIEHA POCCUICKOr0 00IIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)K€HHE 3aKOHA H
IIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTH NIPU CO3JaHUUN y‘I€6HI>IX IIPOCKTOB,
peleHnr y4eOHbIX U TTO3HABATENbHBIX 3a/a4, BHITOTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh ~ ONPENENATh COOCTBEHHYIO TIO3MIIMI0O TI0 OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM >KU3HU U OOBACHATH €€;

YMCHUC YUUTBIBATH B CBOHUX I[CI\/’ICTBI/IHX H€O6XOI[I/IMOCTB KOHCTPYKTUBHOI'O
BBaHMOHeﬁCTBHH J'IIOIIGI\/'I C pasHbIMUA Y6C)KIICHI/ISIMI/I, KYJIbTYPHBIMU IEHHOCTSIMU U COLIMAJIbHBIM
MOJIO’KEHUEM;
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TFOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M MCCIEIOBATENbCKUX 3a1a4, YBaXHUTEILHOTO OTHOIICHHS K MHEHHIO
OIIOHEHTOB MPH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIIOTMYECKOT0 COJACPKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM ACATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUIMCKON TPaTaHCKOW UICHTHYHOCTH, TATPUOTU3MA, YBAKCHHS K
CBOEMY HAapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepell PomuHOI, roproctu 3a CBOW Kpail, CBOIO
Poauny, cBO# S3BIK M KYJIBTYPY, MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHUE K IPUPOAHOMY HACIEIUIO U MaMATHUKAM IIPUPOJIbI, JOCTUKEHUSIM
Poccuu B Hayke, uckyccTBe, CriopTe, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OIICHUBATh BKJIA]] POCCUUCKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OHOJIOTHH,
MOHMMAaHUs 3HaueHusi OWOJIOrMM B TO3HAHWU 3aKOHOB MPUPOIbI, B JKU3HU YEJIOBEKa HU
COBPEMEHHOI'0 OOIIECTBA;

uzeiiHas yoexaEHHOCTb, TOTOBHOCTD K CIY>KEHUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHHE TYXOBHBIX [IEHHOCTEW POCCUICKOI0 HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHNUS;

CIIOCOOHOCTH OIEHMBATh CUTYAITUIO U IPUHUMATh OCOZHAHHBIE PEIICHUSI, ODUEHTUPYSICh HA
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOWUUBOr0O OyayILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENSAM, CO3JAHUIO CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATUS [IEHHOCTEN CEMEMHOM KMU3HHU B COOTBETCTBUU C TpaAULUsIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHUS:

JCTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHUN;

MOHUMaHHWE YMOIIMOHATILHOTO BO3/ICHCTBUS )KMBOW TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMIICHHE MPOSBIIITH
KauecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢wusuyeckoro BocnUTaHHMS, (POPMHPOBAHUA  KYJIbTYPbI  310pPOBbS U
IMOIMOHAJIBHOIO 0JIATONOJIYYH S :

MOHMMAaHUE M peaju3alus 3J0pOBOro U Oe30macHoro odpasa KU3HH (370pOBOE MMUTAHHKE,
COOJIFO/ICHNE TUTHUCHHYECKUX TMPABWI M HOPM, COATaHCHUPOBAHHBIA PEXHUM 3aHATUNA W OTHABIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMaHUE IICHHOCTH TMPaBUJ HMHAWBHUIYaJbHOO W KOJUJIEKTUBHOTO 0€30MacHOro
TOBEJICHUS B CUTYAIUSX, YIPOKAIOUIUX 30POBbIO U )KH3HU JIIOJICH;

OCO3HAHUE TOCTEACTBUM M HEMPHUSATHS BPEIHBIX MPHUBBIYCK (YMOTPEOICHUS aIKOrOs,
HapKOTUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TFOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOM J€SITEIbHOCTU TEXHOJIOTMYECKOW M COLMAIbHOM HAIPaBIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSATENBHO BBIMOIHSITH TAKYIO JAESITebHOCTD;

UHTEpEC K pasnudHbiM chepam TpodeCCHOHATHHOU NEATEIBHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBINA BBIOOp OyyIIeH mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HECHHBIE TUTAHBL;
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TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpPa30BaHUIO HA MPOTSHKEHHH BCEH
KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKH 11€7€c000pa3Hoe OTHOLICHHE K MPUPOIe KaK UCTOUHUKY KU3HH Ha 3emile,
OCHOBE €€ CyILECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMUECKOM KYJIbTYphl: MPUOOPETEHUE ONbITA IJIAHUPOBAHUS
IIOCTYIIKOB M OLICHKM MX BO3MOXKHBIX ITOCJIEICTBUH ISl OKPYKAIOLIEH Cpelbl;

OCO3HaHUE TI00aTHHOr0 XapaKTepa SKOJIOTHIECKUX MPOOIIEM U TTyTEH UX peIIeHMS,

CIOCOOHOCTh MCIOIB30BaTh MPUOOpETaeMble MPU U3yYEHUH OUOJIOTMM 3HAHUS U yMEHUS
IIpU pelIeHuH MNpoOseM, CBA3aHHBIX C PalMOHAIBHBIM IMPUPOIOIOIB30BaHNEM (COOIIOIEHNE
IIpaBWJI NIOBEJIEHUS B INPUPOAE, HAIPABICHHBIX HA COXPAHEHUE PABHOBECHUSI B IKOCHCTEMAX,
OXpaHy BHJOB, SKOCHCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JEWCTBUN, NMPUHOCAIIMX BPEH OKPYXKAIOLIEH IPUPOIHOU CpEXE,
YMEHHUE MPOrHO3UPOBATh HEOIAroNpHUsTHBIE SKOJOTHYECKUE IOCIEACTBUS MPeIIPUHUMAEMbIX
JEUCTBUN U NPEAOTBpaLIaTh UX;

HQJIMYUE Pa3BUTOrO HKOJOTMYECKOrO MBILIICHHS, 3KOJIOIMYECKOM KYJIbTYphl, OIBITa
JESITEIbHOCTH  3KOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMH B
II03HABATEJIbHOM, KOMMYHUKATHBHOM M COLMAJIBbHOM IpPAKTUKE, FOTOBHOCTU K Y4YacTUIO B
MIPAKTHYECKON JEeATEIBHOCTH dKOJIOTMUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKu U OOLIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO HA JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MIOJIMKYJIBTYPHOM MHUDE;

COBEPILIECHCTBOBAHUE S3bIKOBOM M UATATEIBCKON KYJIBTYphI KaK CPEICTBA B3AUMOIEHCTBUS
MEXy JIFOIbMU U TIO3HAHUS MUDA,

NOHUMaHKEe creuu(uku OHONOrMU KaKk HayKd, OCO3HaHMA €€ poiau B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAYYHOI'O MBILIUIEHUS, CO3/JaHUH LETOCTHOIO MPEJICTaBIEHUs 00 OKPYXKAIoLEM
MUpE KakK O €IMHCTBE IMPHUPOAbI, YEJIOBEKa M OOIIeCTBAa, B TO3HAHWU TPUPOIHBIX
3aKOHOMEPHOCTEH U peleHnH po0ieM COXpaHeHHsI TPUPOIHOT'O PaBHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OMOJIOTHMHU NIl COBPEMEHHOM LMBHJIM3ALMK: O0ECIeueHuUs
HOBOT'O YPOBHS Pa3BUTUSl MEIMILIMHBI, CO3[JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pemaTb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IIOMCKA ITyTeH BbIXOJA U3 IN100AJIbHBIX
HKOJIOTHUECKUX MPOoOJieM U obecrieueH st mepexosia K yCTOWYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJTYYEHUU OMOIOTMYECKUX 3HAHHWM B LIEJISX MOBBIMICHUS OOIIEH
KYJIBTYpbl, €CTECTBEHHO-HAy4yHOH TI'PaMOTHOCTH, KaK COCTaBHOW YacTH ()yHKLHMOHAIBHON
IPaMOTHOCTH O0ydaroumuxcs, GopMupyemMoi pu u3y4eHUH ONOJIOTHH;

IIOHMMAaHUE CYIIHOCTH METOJIOB IIO3HAHMSI, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJB30BaTh MOJNy4YaeMble 3HAHHUS JUIsl aHaiu3a U OOBSCHEHWS SBJICHUN
OKPYXXAIOIIEro MUpa M HPOMCXOAAIIMX B HEM HU3MEHEHHUH, yMEHHE JenaTh OOOCHOBaHHbIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIUXCS JaHHBIX C IEJIbI0 IOIY4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO HCIOJIB30BaTh OMOJOTMYECKUE 3HAHMUA JUIl PEIIeHUs
po0JIeM B pealbHbBIX )KU3HEHHBIX CUTYalLUsX;

OCO3HAHUE LIEHHOCTH HAay4YHOWU JESATEIBHOCTU, TOTOBHOCTh OCYILECTBIISITh HMPOEKTHYIO U
HCCIIEI0BATENbCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYUYCHUIO HOBBIX 3HAaHUHA 10 6I/IOJIOI‘I/II/I B COOTBETCTBHUU C KHU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATHI

MeranpeqMeTHBIE Pe3yJIbTaThl OCBOCHUS y4eOHOro mnpeamera «bBHONOrHsS» BKIIOYAIOT:
3HaUYUMBIe s (OPMHUPOBAHHS MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MexmpenMeTHbIE) O0IIeHAYUYHbIE TOHATHS, OTPaXKaOIIKe [EJIOCTHOCTh HAYYHOU KapTHHBI MUPa
U crienu(UKy METO/IOB MMO3HAHUS, NCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SIBJIGHUE, MPOIECC, CUCTEeMa, HAy4dHBIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, WCCIEAOBaHUE, HAONIOJCHUE, U3MEPEHHE, JKCIEPHUMEHT U JPYruX), YHUBEPCAIIbHBIC
yueOHbIe AeicTBUs (ITO3HABATENbHBIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), 00ECIeUNBAIOIIHE
dbopmupoBanre (QYHKIIMOHAILHON TPaMOTHOCTH U COLMATHHOW KOMITETEHIIUH OOYJarOIInuXCs,
CIOCOOHOCTD o0yJaromuxcs HCIIONIb30BATh OCBOGHHBIE MEXIUCIUTUTHHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YyYeOHBIC JCHCTBHS B TIO3HABATCIBHOW U
COLIMATbHOU MPAKTHKE.

MeranpeMeTHbIE Pe3yJabTaThl OCBOCHHS IPOrpaMMBI CPETHETr0 OOMmero oOpa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBiajeHHe YHHBEPCAJIbHBIMH YUeOHBIMH O3HABATEIbHBIMH eHCTBUSIMU:

1) 6a30BbIe JJOrHYeCKHe JeHCTBHA:

CaMOCTOATENbHO (OPMYNIHUPOBATh U aKTyalIM3UPOBaTh MPoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUH 3HAHUN TPUEMBI JIOTMUECKOI0 MBIIIICHUS (aHaI13a, CHHTE3a,
CpaBHEHMs, KiacCH(pUKAIMKH, OOOOIIEHHs), PACKPBIBATh CMBICI OWOJIIOTUYECKUX IOHATHI
(BBIIENATH WX XapaKTepHBIC MPU3HAKU, YCTAHABIMBATH CBS3U C APYTUMH MOHSATHSIMH ),

OIPENICTATh TEJIA JISATSIIBHOCTH, 3ajJaBas TapaMeTpbl M KPUTCPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH Pe3YJbTAThI IEATEIHLHOCTH C MTOCTABICHHBIMU IETISIMU;

UCIOJIb30BaTh OWOJIOTMYECKUE TMOHATUSA A OObSICHEHUS (AKTOB U SIBJICHUH >KHUBOMN
MIPUPOJIBI,

CTPOMTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHbBIE, 1€TyKTUBHBIE, [10 AaHAJIIOTUH ), BBISIBIISITD
3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBIICHUSX, (OPMYITUPOBATH BHIBOJBI U
3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIE CPEICTBA IS MPEJICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOILICHUH B H3y4aeMbIX OHOJOTHYECKHX OOBEKTax, a TaKkKe MPOTHBOPEYUN Pa3HOTo poja,
BBISIBJICHHBIX B Pa3JIUYHBIX HH()DOPMAITMOHHBIX NCTOYHUKAX;

pa3pabaThIBaTh TUIaH PEHICHUS MPOOIEMbI ¢ YIETOM aHAIHM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTePUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESATEIBLHOCTh, OICHHUBATH COOTBETCTBHE DPE3YyJIbTATOB IIEIISM,
OLIEHUBATh PUCKH MOCJIE/ICTBUHN AEATEIbHOCTH;

KOODAMHHUPOBATh W BBINIOJTHATH pPadOTy B YCIOBHSX pPEaTbHOrO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BHBaTh KPEaTUBHOE MBINUICHHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEILCKHE AeiiCTBUSA:
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BJIa/IETh HABBIKAMU y4EOHO-MCCIIEI0BATEIbCKON U MPOEKTHOW IEATEIbHOCTH, HaBbIKAMU
pasperieHus: npoosieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOJOB
pelIeHUs TPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOO0B MMO3HAHUS;

UCIIOJIb30BaTh pa3IMyHble BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS, €ro
WHTEpIpETAINH, MPEeoOpa3OBaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYyallUsX, B TOM 4HCJE MpU
CO3JITaHUH Y4EOHBIX M COLUATBHBIX TPOEKTOB;

(hopMupoBaTh HAyYHBIA THUI MBIILUICHUS, BIAJAETh HAYYHONH TEPMUHOJOTUEH, KIIFOUEBBIMU
TOHSITHSIMHA U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/Ja4ll B 00pa3oBaTENbHON NESITENBHOCTH U
KU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3UpOBAaTh 3a/lady, BBIIBUTaTh
TUIO0TE3Y €€ pelIeH!s], HaXOAUTh apryMEHTBI 7S I0Ka3aTelbCTBa CBOMX YTBEPKACHUMN, 3a7aBaTh
napameTpsl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBAThH MOJYUYEHHBIE B XOJI€ PEIICHUS 3a]]aul Pe3yIbTaThl, KPUTHYECKH OI[CHHBATh
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IIE€JICHANPABICHHBIA MOUCK MEPEeHOCa CPEACTB M CIIOCOOOB JCHCTBHS B
po(heCcCHOHATBFHYIO CPEy;

yMETh TIEPEHOCUTHh 3HAHWS B  TIO3HABATENBHYI0 M  IPAKTHYECKYI0  00JacTh
KHU3HEIeATeTbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTeH;

BBIIBUTATh HOBBIE WJEW, MIpeiaraTh OPUTHHAIbHBIC MOIXOJbl U PEIICHUS, CTaBUTh
MpOoOJIEMBI U 3a]1a4H, JOMYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unpopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HMCTOYHHKAX WH(OpManuu (TEKCTe ydeOHOro mocoows,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOIOrHUECKUX CIOBApSAX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX
0a3ax naHHbIX, B MHTepHeTre), aHAIW3UpPOBaTh WHGOPMAIMIO Pa3TUYHBIX BUIOB M (Hopm
MPECTaBICHUS, KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEIIPOTHBOPEYHBOCTD;

(dhopMynupoBaTh 3ampockl W MPUMEHATH pa3jMYHble METOAbI TNpU TOHCKE U O0TOOpe
Oounonornyeckor nH(opmaIuu, HeoOXOIMMOM JJI BRIMIOTHEHUST YU€OHBIX 3a/1a4;

npuoOpeTaTh OMBIT HMCIOJIb30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY AKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTHMAIbHYIO (OpMY MpeacTaBieHUs OHOJOrMYECKON
nHpopmaiuu (cxemsl, Tpaduky, AHarpaMMBbl, TaOIUIIBI, PUCYHKH U APYTOe€);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBa NpH paboTe ¢ OHOIOrHYecKOi
nHpopMaluet: TpUMEeHITh XUMUYECKUe, (PU3NYECKue U MaTeMaTHYeCKUe 3HaKU U CHUMBOIIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJNB30BaTh W NPeoOpa3OBBIBATH 3HAKOBO-
CUMBOIMYECKHE CPEACTBA HATJIATHOCTH;

BJAJETh HABBIKAMH pACIIO3HABAaHUS M 3alIUThl WHQPOpPMaIuHM, WH(HOPMALMOHHOH
0€301acHOCTH JINYHOCTH.

OByaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMM:

1) o6menne:

OCYILIECTBIISITh KOMMYHUKAIIUKA BO BCeX cepax >KU3HH, aKTUBHO y4acCTBOBATH B JIMAJIOTE
WIM JUCKYCCUU TI0 CYIIECTBY OOCYKJTaeMoil TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BBHICKa3bIBATh
CYXJCHHUS OTHOCHTEIHHO BBIMOJIHEHUS TMpeyiaraeMoi 3aJayd, Y4YUThIBATb HMHTEPECHl H
COTJIaCOBAaHHOCTbH MO3UIUH IPYTUX YYACTHUKOB JMAJIOTa WK JAUCKYCCUN);
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pacrio3HaBaTh HEBEpOAJIbHBIC CPEICTBA OOLICHUS, IOHMMATh 3HAUYEHUE COLUAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYaIlUi, YMETh CMATYaTh KOH(DIUKTH 1
BECTH IIEPErOBOPHI;

BJIAJETh PA3IMYHBIMU CIIOCOOAMHU OOIICHHS M B3aWMOJICHCTBUSA, MOHUMATh HAaMEPEHUS
JPYrUX JIO/IeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECEHUKY M B KOPPEKTHOU (hopme
(opMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C MCIOJIB30BAHMEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHasI 1eITeJIbHOCTD:

NOHMMATh U MCHOJIb30BaTh NPEUMYILECTBA KOMaH/IHOM M MHIUBUAYaJIbHON paboThl MpU
peleHn OMOIOrnYecKoi MpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTb IPUMEHEHHUS TPYIITOBBIX
(hopM B3aMMOJICHCTBHUS MPU PEIICHUH YIeOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX ACHUCTBUH C Y4ETOM OOLIMX HMHTEPECOB H
BO3MOKHOCTEH Ka)KJIOr0 WICHA KOJUIEKTUBA;

IPUHMMATh LEIM COBMECTHOH JEATENbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUS 110 €€ OCTHKEHHUIO: COCTABIIATH IUIaH JEUCTBUM, PaCIIPEeNeNsTh POIM C yYUETOM MHEHUN
YYaCTHUKOB, 0OCYKIaTh Pe3yIbTaThl COBMECTHOIH padoTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIaJa U KaXJO0r0 y4aCTHHKA KOMaH[bl B OOIIMN pe3ynbTar
0 pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/ylaraTb HOBBIE NPOEKTHI, OLIEHWBATH MJAEU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B Pa3JIMYHBIX CUTYaLHUsX,
IPOSIBJIATH TBOPUECTBO M BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OgBnajgeHHne YHHBeEPCAJIbHBIMHU Pery/JsiTHBHBIMY ICHCTBUSIMU

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHMS MU BBIBJICHUS MPOOJIEM W HMX pElIeHHs B
KHU3HEHHBIX M YYEOHBIX CUTYyaLlUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUM 1IEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M IMOCTYNKax IO OTHOLWIEHWIO K JKUBOH IPHUPOIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KAIOIIKX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO AEATEIbHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BATEIBHOM JCATEIHHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IIJIAH PEIICHUS MPOOJIEMBl C yUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPENOYTEHHI;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKU yueOHOI 0 IIpeIMeTa Ha OCHOBE JTUYHBIX MTPEAIOYTEHUI;

JiesIaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIbIT;

CIocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIIMU B PA3HBIX 00JIACTIX
3HAHWM, TOCTOSIHHO MOBBIIIATH CBOIl 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTUBBI B JICATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
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BJIAJICTh HABBIKAMU ITO3HABATEIBHON pe(IeKCHH KaK OCO3HAHMs COBEPIIAEMbIX JEHCTBHUM
Y MBICIIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUU
U1l OLICHKH CUTYalluH, BIOOpA BEPHOT'O PELLICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apI'YMEHTBI JPYTUX MIPU aHAIU3€ Pe3yJIbTaTOB EATEIbHOCTH;

3) npuHsiTHE Ce0s1 U IPYrUX:

pUHUMATh ce0s, IOHUMasi CBOU HEJIOCTATKH U JJOCTOMHCTBA,

IPUHUMATh MOTUBBI U ApI'YMEHTBI APYTUX MPU aHAJIN3€E PE3YIbTATOB JESATENbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX Ha OLINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MHUP € TTO3UIMH JIPYroro 4eaoBeKa.

INPEAMETHBIE PE3YJIBTATDI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nporpammbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT cnenuduueckue g yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
CrocoObl JEWCTBUM 1O OCBOEHHIO, WHTEPHpPETAlMUd U MpPeoOpa3OBaHUIO 3HAHWUM, BHJbI
JIEATEbHOCTH 110 TOJIYYECHHUI0 HOBOTO 3HAHMSA M MPUMEHEHUIO 3HAHWW B PAa3NMYHBIX Y4EOHBIX
CUTYaIUsX, @ TAK)KE B pEaJIbHBIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ Ouonoruei. B mporpamme
MIPEIMETHBIE PE3YNIbTaThl MPEACTABICHBI 10 ToJaM 00yUCHHS.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 10 knacce 1OIKHBI
OTpa)kaTh:

c(OPMHUPOBAHHOCTh 3HAHMW O MecCT€ U POJIM OMOJOIMH B CHUCTEME HAyYyHOI'O0 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MUpa U
Hay4HOI'O MHUPOBO33PEHUS, O BKJIAJIe POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, QyHKIMOHAIFHON TPAMOTHOCTH YEJIOBEKA [T PEUICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSATHUI: KU3Hb, KIIETKA,
Opranusm, MmeTadosn3M (0OMEH BEILECTB U MpEeBpallleHUe SHEPTUH ), TOMEOCTa3 (CaMOperysuus),
YpOBHEBasi  OpraHu3alMs  KHUBBIX  CHCTE€M, CaMOBOCIpPOM3BEIEHHE  (PEeHpOaYKIIHS),
HaCJIeICTBEHHOCTb, U3MEHUYNBOCTb, POCT U Pa3BUTHE;

yMEHHUE H3j1aratb OHOJOTMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHas,
LIEHTpalbHAs JOTMa MOJEKYJsipHOW Owonoruu), 3akoHsl (I. Mengens, T. Moprana, H. H.
BaBunoBa) u yuenus (0 eHTpax MHOT000pa3us U MPOUCXOXKACHUS KyIbTypHBIX pacTeHuit H. 1.
BagunoBa), onpenenars rpaHULIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJaJIeTh METOAAMM HAyYHOr'O MO3HAHMs B OMOJIOrMM: HAOJIOJIEHUE U ONHCAaHUE
KHUBBIX CHCTEM, IPOLIECCOB U SBJICHUH, OpraHu3alus M MpOBeIEHHE OUOJIOrHYECKOro
9KCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TIONYYEHHBIX PE3Yy/IbTAaTOB, HCIOIB30BAHHBIX HAYYHBIX MOHSATHH,
TEOPHil U 3aKOHOB, YMEHHUE JIeTIaTh BBIBObI HA OCHOBAHUU TOJIYYEHHBIX PE3YJIbTATOB;

YMEHME BBIIENATH CYIIECTBEHHBIE IIPU3HAKU BHPYCOB, KJIETOK IPOKAPHOT U 3YKApHOT,
OJJTHOKJICTOYHBIX U MHOI'OKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BELIECTB U
MIpEeBpAILeHUs] PHEPTUU B KJIETKE, (POTOCHHTE3A, MIACTUYECKOTO M HHEPreTUUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, M€H03a, OMJIOJOTBOPEHMSI, PA3MHOXKEHUS, UHIUBUAYAJIbHOIO Pa3BUTHUSA
opraHusma (OHTOTeHE3);

YMEHUE MPUMEHSTH MOJyYeHHbIE 3HAHUS A1 OObSICHEHUS OMOJIOTMYECKUX IMPOLIECCOB U
SIBIICHUH, JJ1 IPUHSTHS PAKTUYECKUX PEIICHUH B OBCEAHEBHON KU3HHU C LENbIO 00ECTIEUEHUS
0€30I1aCHOCTH CBOETr0 3J0pOBbS M 3JI0POBbS OKPYKAIOLIMX JIOJEH, COONIOJEHHS HOPM
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IrPaMOTHOI'O IMOBEACHUS B OKpY’Kalollell NpHUpPOIHOM cpeje, MOHMMaHHE HEOOXOAUMOCTH
WCTIOJNBb30BAaHMS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ui PalMOHAIBHOTO
MIPUPOIONOIb30BAHUS;

YMEHHME pellaTh »JJIEMEHTapHble TI'€HETHMUYECKHE 3aJaud Ha MOHO- U JUTHOpHUIIHOE
CKpelllMBaHue, CIETNIEHHOE HACJIeI0BaHHe, COCTABIATh CXeMbl MOHOTMOPHUIHOTO CKPEIIMBAHUS
JUIS TIpe/ICKa3aHMsl Hacae10BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINONHATH Ja0OpaTOpHble M MpaKTUYECKHUe paboThl, COOMIOAaTh MpaBUiia MPH
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pYI0BaHNEM;

yMEHUE KPUTHYECKH OLIEHUBaThb M WHTEPIPETUPOBaTh HH(OpMAIMIO OHOIOrHYECKOro
COJIEpKaHusl, BKIIIOYAIOUIYIO TICEBJOHAYYHBIE 3HAHMSI M3 PA3JIMYHBIX UCTOYHHMKOB (CpeacTBa
MaccoBOW MH(OpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepUabl), STHUECKHE ACHEKThl COBPEMEHHBIX
WCCIIeIOBaHUM B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000mmas
Ouonoruueckyro HMH(pOpPMaLMIO U3 HECKONbKUX MCTOYHUKOB, T'PaMOTHO HCIIOJIB30BATh
MOHSATUIHBIN anmapat OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS YueOHOro npeamera «buonorusi» ¢ 11 knacce nOIKHBI
OTpa)kaTh:

chOpMUPOBAHHOCTh 3HAHMM O MECT€ W PONHU OHOJIIOTHU B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpa U
Hay4YHOI'O0 MHUPOBO33PEHUS, O BKJIa/le POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
ouonoruu, GyHKIMOHATEHOW IPaMOTHOCTH Y€JIOBEKA JIJIsl pElIeHMs] )KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJEPKaHNE OMOIOrMYECKUX TEPMUHOB U TIOHATHIA: BUJI, TOMYJISAIMS,
reHOQOHI, HBONIONMUA, JBIWKYIIHE CHIbl ((akToOphl) IBOIIOIUH, MPUCIOCOOJICHHOCTh
OpPraHu3MoOB, BHJI000pa30BaHUE, HKOJOTHMUECKHE (AKTOPB, HKOCHCTEMa, MPOIYIEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, 1IeTIH MUTaHUs, SKOJIOrMuecKasi mupaMua, Ouoreonenos, ouocdepa;

yMEHHE W3Jlarath Ouonoruueckue Tteopun (dBomouuonHas Tteopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHS IBOJIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoactsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHUd u nyred somonuu A. H. CesepuoBa, yueHHs 0
6uocdepe B. 1. BepHajckoro), onpenensats TpaHULbl UX IPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOAAMHM HAyYyHOrO MO3HAHMs B OMOJIOrMH: HAOJIOJIEHUE U ONKCAaHUE
KHUBBIX CHCTEM, TIIPOLIECCOB U SIBIICHUI, OpraHu3alus M IPOBEACHUE OHOIIOrHYEeCKOro
SKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISABICHUE 3aBUCHUMOCTH MEXKIY HCCIEAYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIYYEHHBIX PE3yIbTAaTOB, HCIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpHil U 3aKOHOB, YMEHUE JIeTIaTh BBIBOAbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIENATH CYIECTBEHHbIE IPU3HAKA CTPOEHUSI OHMOIOTMYECKUX OOBEKTOB: BUJIOB,
MOMYNSALMMA, TMPOIYLIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHUOreoleHO30B M HKOCHUCTEM,
0COOCHHOCTH  TIPOIIECCOB:  HACJIEICTBEHHOW  M3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUI000pa30BaHMs, MPUCIIOCOONIEHHOCTH OPTraHU3MOB, JACUCTBUS SKOJOTHYECKHX (DAaKTOpPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX, AHTPOTIOT€HHBIX U3MEHEHUH B
HKOCUCTEMax CBOEH MECTHOCTH, KpPYroBOpoTa BEIIECTB M OHMOr€OXMMHUYECKUX IIMKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJy4YEeHHbIE 3HAHUS A1 OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, JIS1 IPUHATUS IPAKTUUYECKUX PELICHUI B OBCEIHEBHOM KHU3HU C 1IeJIbI0 00ecTieueHust
0€30IaCHOCTH CBOETrO 3J0POBBS M 3JI0POBbS OKPYKAIOUIMX JIOJCH, COONIIOJCHUS HOPM
IrPaMOTHOIO TOBEJCHUS B OKpYKalOLEH NPUPOIHOM cpeje, MOHMMaHHE HEOOXOAUMOCTH
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WCIIOJIb30BaHUS JOCTUKEHU N COBpEMEHHOMU ouonoruu JUIs paloHaIbHOTO
MIPUPOIOTNIOIH30BAHUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJIOrMYecKHe 3a/adyM, COCTABIISITH CXEMbl IMEpeHoca
BEILIECTB U SHEPIUU B IKOCHCTEMaxX (LIeNU MUTaHUs);

YMEHHE BBINONHATH JabOpaToOpHble M MpaKTHYecKue paboThl, cOOMIOAaTh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pYI0BaHUEM;

YMEHHE KPUTHUYECKU OLIEHWBAThb U HHTEPHPETUPOBATh HH(OPMALKMIO OHOIOrHYECKOro
COJIEpKaHUsl, BKIIOUYAIONIYIO0 IICEBJIOHAYYHBIC 3HAHHS W3 PA3IMYHBIX UCTOYHHKOB (CpeAcCTBa
MaccoBoi HWH(pOpMaIlMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpuBaTh TI0O0ATbHBIE
IKOJIOTHUYECKUE MPOOIEeMBI COBPEMEHHOCTH, ()OPMUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3UIHIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCHMEHHBIE M YCTHBIC COOOIIEeHHs, 00001mas
Ouonornueckyro HMH(pOpPMANMIO W3 HECKONBKUX HMCTOYHUKOB, TPAMOTHO HCIIONB30BATh
TTOHSATUHHBIN anmapar OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHue
Ne (uudposbie)
pa3jaesioB U TeM Kontpoasnsie | IlpakTHyeckue
n/n Bcero o0pa3oBarteib
NPOrpaMMbl padoThI padoTbI
Hble pecypchl
Bubnuoreka
HOK
1 buonorus kak Hayka 2 0.5 https://m.edsoo.
ru/7f41c292
Bubnuoreka
’KuBble cucTemMbl 1 1HOK
2 1
UX OpraHu3aIusl https://m.edsoo.
ru/7f41c292
Bubnuoreka
XUMUYECKUH COCTaB 1HOK
3 8 1
U CTPOCHUE KICTKH https://m.edsoo.
ru/7f41c292
Bubnuorexa
KusaeneareapbHOCTD LHOK
4 6
KJIETKH https://m.edsoo.
ru/7f41c292
PasmHoxxeHue n bubnuoreka
WH]JIMBUAyaJIbHOE 1HOK
5 5 1
pa3BUTHE https://m.edsoo.
OpPTaHHU3MOB ru/7f41c292
bubnuoreka
HacnencrBeHHOCTD
6 Y U3MEHYUBOCTD 8 15 HOK
' https://m.edsoo.
OpTaHismon ru/7f41c292
Cenexius bubmmnoreka
7 OpraHu3MOB. 3 1 HOK
OCHOBBI https://m.edsoo.
OHMOTEXHOJIOTNH ru/7f41c292
bubnunoreka
1HOK
P 1 1
8 C3CPBIHOS BpEMA https://m.edsoo.
ru/7f41c292
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OBIIEE KOJIMYECTBO
YACOB I10
[NPOI'PAMME

34
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11 KJIACC

N HanmenoBan | KoauuecTBo 4acoB DJIEeKTPOHHBIE
" | me pasmenoB u (uudposbie)
n/ Beer | KoHTpoOJbH IpakTn4eck
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ue padboTbl
NMPOrpaMmblI pecypcsl
3 Bub6nuoreka [JOK
1 BOJHOMHOMHA 9 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOTHS
74
B
SSHH:;{OBGHG bu6nunoreka [JOK
W€ U Pa3BUTH
2 P 9 0.5 https://m.edsoo.ru/7f41cc
YKU3HHU Ha
74
3emite
OpranusMmsl U bubmuoreka [JOK
3 OKpY KaroIas 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmiecTBa u bubmuoreka [JOK
4 JKOJIOTHYECKH 9 1 https://m.edsoo.ru/7f41cc
€ CHCTEMEI 74
Pesenpioe bu6mmoreka [JOK
5 P 2 https://m.edsoo.ru/7f41cc
BpeMs
74
OBIIEE
KOJIMYECTBO
YACOB I10 34 1 23
ITPOT'PAMME
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