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COJEP)KAHUE YYEBHOI'O ITPE/IMETA

10 KVIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTMM C OOIIECTBEHHBIMHM, TEXHMYECKUMU U JPYTUMU
€CTECTBCHHBIMH Haykamu, (uimocodueii, STUKOH, AICTETHUKOW U TmpaBoM. Ponbs Ouosoruu B
(dbopMUpOBaHUU COBPEMEHHOM HayuHOIl KapTUHBI MUpa. CrcTeMa OMOJIOTHYECKUX HaYK.

Metoapl TO3HAHUS KMBOH NpUpOAbl (HAOMIONEHHE, SKCHEPUMEHT, ONHCAaHHE, W3MEpEHHE,
KJaccuuKalus, MoJIeTUPOBaHNE, CTAaTUCTUYECKasi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

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

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBIY.

JlabopaTopHble U NpaKTHYecKue padoThbl:

[Ipaktuyeckas pabdora Ne 1. «lcmonb30BaHWe pPAa3MYHBIX METONOB IPH HW3YYCHHH
OHOJIOTMYECKHX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusblie cuctembl (OMOCUCTEMBI) Kak MpeaMeT U3ydeHus 0nonoruu. OTIMYue KUBBIX CUCTEM OT
HEOPraHWYECKON IPUPOJIBI.

CaoiicTBa OMocucTeEM U UX pa3sHOoOpasue. YPOBHU OpraHU3alMl OMOCUCTEM: MOJEKYISIPHBIN,

KJICTOYHEBIH, TKaHCBEIH, OpraHU3MEHHBIH, MONYJISIIUOHHO-BUAOBOM, 9KOCHCTEMHbII
(6roreoneHOTUYECKHI ), OMOC(EPHBIH.
JdemoHcTpaumnu:

TaGnuue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUU KUBOW IPUPOIBD».

Ob6opynoBanue: monaens mosiekyinl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XVUMUYECKUH COCTaB KIETKU. XHUMHUYECKUE DJIEMEHTBI: MAaKpO3JEMEHTbI, MUKPO3JIEMEHTHI.
Bopna u MuHepanbpHbIE BELLIECTBA.

@OyHKIMH BOJbI U MUHEPAJIBbHBIX BElleCTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CoctaB u cTtpoeHue OelkoB. AMHUHOKHCIOTBI — MOHOMEphl OenkoB. HesameHumble u
3aMEHUMBIE AMHUHOKHCIOTHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPhI OEIKOBOW MOJIEKYJIbI
(mepBUYHAas, BTOpUYHAs, TPETUYHAs M YETBEPTHYHAs CTPYKTypa). XMMHUYECKHE CBOWCTBa OENKOB.
buonoruueckue pyHKIMu OEIKOB.

®epmeHThl — Ouojoruuyeckue karanuzaropel. CrTpoeHue ¢depMeHTa: aKTUBHBIA IIEHTD,
cyoctparHas cneunduuHoctb. Kopepmentsl. Buramunbl. OTiinuus pepMEeHTOB OT HEOPTaHMUECKHUX
KaTaJau3aTopOB.

VYrneBonbl: MoOHOcaxapuabel (TIIOKO3a, pubo3a W JE€30KCHpHO03a), aucaxapuibl (caxaposa,
JIAKTO3a) U MoJMcaxapubl (KpaxMai, TIMKOTeH, LeJUTi0103a). buonornueckue GpyHKIUN yrieBo0B.

Jlununel: Tpurnuuepuasl, gochomunuasl, crepouasl. 'napoduabHO-rUAPOPOOHBIE CBONCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OCJIKOB M JIMIHIOB KaK HCTOYHUKOB
SHEPTrUH.

Hyxneunosbeie kucnotsl: JJHK um PHK. Hykneornael — MOHOMEpBl HYKJIEHHOBBIX KHUCIIOT.
Crpoenue u pynkuuu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[uTonorus — Hayka o kierke. Kinerounas Teopust — npumep B3aUMOACUCTBUS UAeH U (akToOB B
Hay4YHOM IMO3HAaHUHU. MeTO/1bI U3y4eHUs KIETKH.

Knerka kak nemoctHas >xuBas cuctema. OOIIMe NPHU3HAKU KIETOK: 3aMKHYyTash HapyXHas
MeMOpaHa, mosekyinsl JIHK kak renernyeckuii anmnapar, cuctema cuHTe3a Oenka.

Tunbl  kyeTok: dykapuoThyeckas U HpokapuoTuuyeckas. (OCOOEHHOCTH  CTPOSHHS
npokapuoTuyeckoil kierku. Knerounas crenka Oakrepuil. CTpoeHHE 3yKapHMOTHYECKOW KIIETKH.
OCHOBHbBIE OTJIMYMSI PACTUTENILHON, )KUBOTHOM U TPUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAas CTEHKAa, TIJIMKOKAIMKC, UX (YHKLIUH.
[Inasmarnueckass wmemOpaHa, e€ cBolictBa © ¢yHKnuu. llurormasma u e€ opraHoWIBI.
OnnomemOpanubie opranougsl kinetku: OIIC, ammapar ['onbmpku, nmszocomsl. [lomyaBroHOMHBIE
OpraHOW/Ibl KJIETKH: MUTOXOHJpUH, IutacTuiabl. [IpoucxokaeHne MUTOXOHIpUN U IutacThI. Bujbl
wiactua. HememOpaHHbIe OpraHOU/IbI KJIETKU: pUOOCOMBI, KIIETOYHBIN LEHTpP, HEHTPUOIH, PECHUYKH,
KryTukd. OyHKIIMY OPraHOUI0B KIIETKH. BritoueHusl.

SAnpo — perynsaTtopHblii meHTp kieTku. CTpoeHue sapa: sjepHas 000J0YKa, KapHOIUIa3Ma,
XPOMATHH, APBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. neiiaen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammel: «Pacripenenenne XMuMUYECKUX AJIEMEHTOB B HEXKUBOW MPUPOJe», «Pacnpenenenne
XUMHUYECKUX HJIEMEHTOB B )KMBOU NPUPOIE».

Tabmuups! u cxemsl: «lleproguueckas TabnnLa XMMHUUECKUX 3JIEMEHTOBY, «CTPOEHNE MOJIEKYIIbI
BoAb», «buocunres Oenkay, «CTpoeHne Monekyinsl Oenka», «CtpoeHue gpepmentay, «HykienHOBbIC
kucnotel. JJHK», «Ctpoenue monekynsr AT®», «CTpoeHne 3yKapuoTHUECKON KIIeTKn», «CTpoeHue
XKUBOTHON KIETKN», «CTpOEHHE PACTUTENbHOU KIETKH», «CTpoeHue NpPOKaApUOTUYECKON KIIETKN»,
«CTpoeHue sypa KIeTKW», «YTIeBOAb, «JIumuasn».

O6opynoBaHue: CBETOBOM MMKPOCKON, OOOpyAOBaHHME MJii TMPOBEIEHUS HaOIIOICHUH,
U3MEpEHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlaGopaTropHble H NpaKTUYecKue padoThbl:

JlaGoparopHas padora Ne 1. «3yueHne kataauTHUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe
amMmIIa3bl WIK KaTajaas3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTCHUM, KUBOTHBIX U OaKTEpHii
10, MUKPOCKOIIOM Ha FOTOBBIX MUKPOINpENapaTax U UX OMUCAHUE.

Tema 4. ’KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTa0oIHM3M. ACCUMWIIIUS (IJIACTUYCCKUNM OOMEH) M JUCCUMUIISAIUS
(pHEpreTUYeCcKuii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpoliecca MeTadonmn3Ma. Posik 3aKOHOB COXpaHEHHS
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oIM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOPHBIN U reTepoTpodHbIif. Ponbs pepMeHTOB B 0OMEHE BEIIeCTB
Y TIPEBPAIICHUH SHEPTUH B KIIETKE.

®dortocunte3. CmeroBass u TemHoBas (a3el  (orocuHTe3a. Peakmuu  ¢orocuHTe3A.
D¢ dextuBHOCTE (PoTOCHHTE3a. 3HaYeHHE (OTOCHHTE3a IS KU3HU Ha 3emue. BiusHue ycrnoBuii
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XeMOocuHTe3. XeMOCHUHTE3UpYIole OakTepry. 3HaYeHne XeMOCHHTe3a Ul )KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KkieTke. PacmienyieHue BellecTB, BBIJEICHHE M aKKyMYJIHPOBAaHHE
SHEpIuu B KJETKe. DTambl 3HepreTuueckoro ooMena. 'mukonus. bpoxxenue u ero Buabsl. Kucinopoanoe
OKHUCJIEHUE, WM KieToyHoe JAblxaHue. OxucnurenbHoe ¢ocoprimpoanue. IP(HEKTUBHOCTD
HHEPreTUYecKOro 0OMeHa.

Peakuuu marpuunoro cuntesa. ['enernueckas nndopmanus u JJTHK. Peanuszanus renernyeckoit
uHbopMaluu B KieTKe. 'eHeTuYecKHii KoJ U ero CBOMCTBA. TpPaHCKpHIILMS — MAaTpUYHBIA CHHTE3
PHK. Tpaucnsuuss — OuocuHTe3 Oenka. Jrambl TpaHcasaiuu. KomaupoBanue aMUHOKHCIOT. Pomb
pubocoMm B OmocuHTe3€e Oernka.

Heknerounsie ¢opmbl xku3Hu — Bupychl. Mcropust otkpeitus Bupycos (/. 1. MBanoBckuit).
OcoOeHHOCTH CTpPOEHHMsI W JKM3HEHHOro IHMKiIa BUpycoB. bakrepuodaru. bonesnum pacrenuid,
KUBOTHBIX M 4YEJOBEKa, BbI3bIBaeMble BHpycamH. Bupyc ummyHoaeduuura uenoBeka (BUY) —
Bo30yautens CIIM/la. OOpaTHas TpaHCKpUNIMs, peBepTaza M HHTerpasa. lIpodumaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHMUIi.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsnos, . . iBanoBckui, K. A. Tumupsizes.



Tabmumer u cxembl: «Tumbl muTaHusy, «Metabonu3m», «MHUTOXOHAPU», «DHEPTETUUSCKUN
oOMen», «Xioporiacty, «Potocunredy, «Ctpoernue JJHK», «Ctpoenne u pyHKIIMOHUPOBAHHUE TEHAY,
«Cunre3 Oenkay», «['eHermueckuil kon», «Bupyce», «bakrepuodarn», «CtpoeHne W KUIHCHHBIH
nukn pupyca CITM/]a, 6akrepuodaray, «Permmukamus JTHK».

Ob6opynoBanue: monenu-amminkayu «Y asoenue JJHK u tpanckpumniusy, «buocunres 6enkay,
«CTpoeHue KIeTKku», MoJienb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1WKI, WIM JKU3HEHHBIA LMK KieTku. HMHTepdasza um wmuto3. Ilpomecchr,
npotekaromue B wuHTepdasze. Perumkanms — peakmus marpuuHoro cuHTeda JIHK. Crpoenune
XpoMocoM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J{UIJIOUIHBINA U TalIOUIHBIA XPOMOCOMHBIE HaOOPBI.
Xpomarusl. LluTonornyeckre 0OCHOBBI pa3MHOXEHHUS U UHAUBUYaIbHOI'O Pa3BUTUSL OPIraHU3MOB.

Henenne kimetkn — Muto3. Ctaguu Murtoza. [Ipoueccel, mpoucxonasiuue Ha pa3HbIX CTaAMIX
MHTO33a. BHOJIOrMYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbl pa3sMHOKEHHUSI OpPraHU3MOB: Oecroyioe M MojioBoe. Buasl 0ecroioro pa3MHOKCHHS:
JielieHue HaJBOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHHE, BETEeTaTHBHOE
pa3MHOeHue. MckyccTBeHHOE KJIOHUPOBAHKUE OPraHU3MOB, €r0 3HaYCHHE JUIsl CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOIOrO.

Metioz. Ctaguu meio3a. [Ipoieccrl, mpoucxoasiue Ha craausx meiosa. [loBegenune xpomocom
B Meiio3e. Kpoccunrosep. buosnornueckuii CMbICI M 3HAU€HUE MEH03a.

I'amerorenes — mporecc 00pa3oBaHUSl IOJOBBIX KJIETOK y XUBOTHbIX. [loyioBBIE »Kene3bl:
CeMEHHMKU U sSUYHUKH. OOpazoBaHuME U pa3BUTHE IMOJOBBIX KIETOK — TaMeT (CIepMaro3oup,
ANULIEKJIETKA) — cliepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHHUS SAHUILIEKJIETOK U CIIEpMaTO30UI0B.
OmnonorBopenue. [lapreHorenes.

WnauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpUOHAIBHOE pa3BUTHE (IMOpUOreHes3). OTarbl
SMOpPUOHAIILHOTO PAa3BUTHUS Y IMO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTPyJNALUsS, OpPraHOTeHE3.
[ToctamOproHansHOEe  pa3BUTHE. THIIBI MMOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HEMPsIMOe
(muunHOYHOE). BrmsHMEe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3HIBATH
BPOXIEHHBIE YPOJICTBA.

Poct m pasButrue pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHHE CEMEHH, CTaguu
pa3BUTHS.

JdemoncTpanum:

Tabmuupr n cxembl: «®DopMbl pa3sMHOXKEHHUS OPraHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHUE Y
[[BETKOBBIX pacTeHHil», «BereraruBHOe pa3MHOXXEHUE pacTeHHil», «JlemeHue KIeTKu OakTepuii»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHne XpoMocoMbly, «Kierounsit nukimy, «Permukanus JJHK»,
«Mwuto3z», «Meio3», «lIpsmoe m Hempsimoe pasBuTHE», «l'aMeTOreHe3 y MIECKONUTAIOMINX U
yenoBeKka», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

OOGopynoBaHue: MHMKpPOCKOI, MHUKpompenaparsl  «CrnepMaro30ubl  MIIEKOMUTAIOIIEr0»,
«Sinexiierka muekonuraromero», «KapuoknHes B KIIETKax KOpENIKa JIyKa», MarHUTHas MOJEIb-
anmukanus «/lenenue kierku», moaens JJHK, moaens meradazHoil XpoMOCOMBI.

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JIaGoparopnast pabota Ne 3. «HaGmroneHne MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaGoparopnass pabora Ne 4. «V3yueHue CTpOEHHs TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3apaun renetuku. Mcropus pa3Butus reHeTukd. Ponb nuronoruu 1 s3MOpHOJIOTHH B
CTaHOBJICHUM T€HETUKU. BKiaa poccHilckuX M 3apyOeHBIX YUEHBIX B Pa3BUTHE T'€HETHKH. MeTombl
TCHETUKH (TUOPHIOIOTUYCCKUN, ITMTOTCHETHYECKUN, MOJCKYISIpHO-TeHETHYeCKuii). (OCHOBHBIE
TEeHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIUBAHUM.



3aKOHOMEPHOCTH HacleI0BaHHUs MPU3HAKOB, ycTaHoBieHHBbIE I. Mennenem. MoHoru6puaHoe
CKpelIMBaHKue. 3aKOH €IUHO-00pa3us TMOpHI0B IEpBOro IMOKoJeHMs. [IpaBuiio AOMUHHMpOBAHUS.
3aKoH paclleIIeHHs] TPU3HAKOB. I unores3a unctorsl ramet. [1os1HOE U HEMOJIHOE TOMUHUPOBAHHE.

JuruOpusiHoe  CKpeumMBaHME.  3aKOH  HE3aBHCUMOIO  HAcJelOBaHHUA  IPU3HAKOB.
[{uToreHeTMueckue OCHOBBl JUTMOPUIHOIO CKPELIMBAHUSA. AHAIM3UPYIOLIEE CKPEILMBAHUE.
Mcnonb30BaHne aHAIU3UPYIOLIETO CKPEIMBAaHUS JUIsl ONPEAETIeHNUs TeHOTUIIAa OCOOH.

CuernnieHHoe HacienoBaHue mpusHakoB. Pabora T. MopraHa 1o CHEIUICHHOMY HAacCJeIOBaHUIO
reHoB. HapyiieHune crerieHus reHoB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHasi TEOPUS HACIEACTBEHHOCTH. | eHeTuYeCKrue KapThl.

I'enernka mnosia. XpoMOCOMHOE OIpeAeaceHUe Ioya. AyTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble Oprauu3Mel. HaciienoBanue Npu3HaKoB, CLEIUIEHHBIX C IIOJIOM.

W3meHunBOCTb. Buapl M3MEHUMBOCTH: HEHACJIECACTBCHHAs M HacleACTBEHHas. Poib cpenbl B
HEHACJICICTBCHHOH  M3MEHUMBOCTH.  XAapaKTEpUCTHKAa  MOJU(PHKAIMOHHON  M3MEHYMBOCTH.
BapuanuonHbIl pan um BapuanuoHHas Kpusad. Hopma peakuum npusHaka. KonuuecTBeHHbIE U
Ka4yeCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnenctBeHHas, MM TE€HOTUIIMYECKAas, W3MEHYMBOCTb. KoMOMHATHBHAas W3MEHUYMBOCTb.
Meii03 1 10J0BOM MpoOIlECC — OCHOBA KOMOMHATUBHON M3MEHUMBOCTH. MyTallMOHHas U3MEHYUBOCTb.
Knaccudukanus Myrtanuil: reHHble, XpOMOCOMHBIE, I'€HOMHBbIE. YacToTa M HPUYMHBI MYTalMH.
MyrarenHsie (akTopbel. 3aKOH TOMOJIOTMUYECKHX DSIOB B HacleACTBEHHOW wu3MeHunmBoctu H. U.
Basuiosa.

BuesaepHas HacIe€CTBEHHOCTb U U3MEHYHUBOCTbD.

I'enernka 4enmoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOIbI T'€HETHKH YEJIOBEKA:
reHEaJOrn4ecKuil, OJIM3HELOBBIN, IMTOI€HETUYECKUI, OMOXUMHUYECKUI, MOJIEKYJISIPHO-TE€HETUYECKU .
CoBpeMeHHOE OmIpeleIeHHe TeHOTHIA: MTOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM
yuciie ¢ nomompio III[P-amanmu3a. HaciencTBeHHble 3a0o0jcBaHUs YEIOBEKA: TEHHEBIC OOJIC3HH,
00JIe3HH C HACIEICTBEHHOM IpPeapacHoOkKEeHHOCTbIO, XpOMOCOMHbIe Oosie3HH. ComaTHyecKue M
reHepaTuBHble MyTauuu. CTBoJOBbIE KJeTKU. IIpuHuuMIBI 370poBOro obpa3a *KU3HU, AUATHOCTUKH,
npoQMWIAKTUKA M JIEYEHUS T'eHEeTHYecKUX Oose3Hed. Menuko-reHeTH4eckoe KOHCYJIbTUPOBAHHE.
3HaueHue MEIUIIMHCKOW TE€HEeTHUKUM B MPEJOTBPAIICHUHM M JIEYEHMM TE€HeTHYeCKHX 3a0osieBaHUN
4eJI0BEKa.

JdemoHcTpaumuu:

IToptpetsl: I. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepuxkos, H. B. Tumodees-
Pecosckwuii, H. 1. BaBunos.

TaGnuue! 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHHUE U €r0 [IUTOT€HeTHYECKasi OCHOBay, «3aKOH
pacillelIeHHsT M €ro IUTOreHeTHYecKass OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurubpuaHoe
ckpeuiBanue»,  «lluromornyeckue - OCHOBBI ~ JUTMOPUAHOTO  CKpeuMBaHus»,  «Meio3y,
«B3auMoielicTBHE aJUICNIBHBIX T€HOBY», «[ €HETMYECKHE KapThl PACTEHUM, KUBOTHBIX M UYEIIOBEKAY,
«['enernka nosay», «3aKOHOMEPHOCTH HACJIEA0BAHHUS, CLEIJICHHOTO € MOJIoM», «KapHoTHuIlbl 4enoBeka
U )KMBOTHBIX», «Buasl uaMeHunBoCTHY, «MoaudpukannoHHas U3MeHYUBOCThY», «HacnenoBanue pesyc-
¢bakTopay, «['eHeTHKa rpymni KpoBu», «MyTallMOHHAs H3MEHUYUBOCTH.

Ob6opynoBanue:  moaenu-anmumkanuu — «MoHoruOpuaHoe  ckpemuBanue», «HenomaHoe
JIOMUHHMpOBaHUEe», «JlurnOpunHoe ckpemmuBanuey, «llepekpéer XpomMocom», MHKPOCKON U
MuKpomnpenapat «/[pozoduna» (Hopma, MmyTanuu GopMbl KpbUIbEB U OKpacKu Tela), repoapuii «I"opox
IIOCEBHON».

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGoparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO M TUTHOPUIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGoparopnast pabora Ne 6. «M3ydyeHue MOIUGPUKAIMOHHON H3MEHYMBOCTH, IOCTPOEHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JIaGoparopnas pabota Ne 7. «AHanu3 MyTauuii y Apo30(}uisl Ha TOTOBBIX MUKpOIpenapaTax.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.



Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M MpolecC. 3apOoKICHHE CeNeKIMU W AoMmecTukanus. Yuenue H. .
BaBuioBa 0 1meHTpax MPOUCXOXKIACHHS M MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, HOPOAA, ITAMM.

CoBpeMeHHbIE METOJbI CeJIeKIMH. MacCoBbId W WHAMBUIYAIbHBIH OTOOPBI B CEJCKIHH
pactenuii U KuUBOTHBIX. OlleHKa 3KcTepbepa. bBIM3KOpOACTBEHHOE CKpEUIMBAaHUE — HHOPHUIMHT.
Yucras nuausa. CKpeulMBaHUWE YUCTHIX JIMHUHA. 'eteposuc, winm rulOpugHas cuia. HepoacTtBeHHOE
CKpelrBanue — ayropuaunr. Otnanénnas rudpuansanus u e€ ycrnexu. VIcKkycCTBeHHBINH MyTareHes u
II0JIy4Y€HUE TOJUIUIONA0B. JIOCTH)KEHNS CENEKIIMN PACTEHUH, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib NPOU3BOACTBA. [€HHas WHXKEHepUs. OTanbl CO3JaHUA
pexombunanTHOU JIHK u Tpancrenusix opranusmoB. Kierounast nmxenepus. KiieTounsie KylbTyphl.
MUuKpOKIIOHaIBHOE Pa3MHOKEHHE pacTeHui. KiionupoBanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTMYECKHUE U ATHueckue mpoodseMbsl. [MO — renernuecku
MOU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

[optpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

TaOnuis! 1 cxembl: kapTa «LIeHTpbl IPOUCX0XKIEHUS U MHOI000pa3us KyJIbTYPHBIX pacTEHUII»,
«[Topoapl HOMamIHUX KUBOTHBIX», «CopTa KyIbTYypHBIX pacTeHuil», «OtnanéHHas ruOpuaAU3aLus»,
«Pabote! akanemuka M. @. MBanosay, «I[lomumronaus», «O0ObEKTH OMOTEXHOJIOTUMNY, «KieTouHbIe
KYJbTYPbI U KJIOHMpOBaHUE», «KOHCTpynpOBaHHE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKU IJI0JJOB U KOPHEIUIOAOB JUKUX GOPM U KYJIbTYPHBIX COPTOB PACTEHUH,
repbapuii «CelbCKOX035UCTBEHHBIC PACTEHUS».

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHIKEHHsSI CEJIEKIIMM DPACTEHUH U IKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBI YYacTOK, B TEIJIMYHOE
XO035ICTBO, JTa0OPATOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoJiroLMOHHAsA OUOJIOTHS.

IIpennocslIku BOSHUKHOBEHHUS 3BOJIIOLMOHHON TEOPUHU. DBOJIIOLUOHHASA TEOPUS U €€ MECTO B
ouosoruu. BiusiHue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHUU U IPYTUX HayK.

CupzerenscTBa 3BOMOLMU. [laneoHTONOrHMUECKHE: TOCIEN0BATENBHOCTh IMOSBICHHSI BUJOB B
MAJIEOHTOJIOTUYECKON JIETONUCH, Nepexo/Hble (opMbl. buoreorpaduueckue: CXOACTBO U paziIuyuue
¢bayH 1 pIop MaTEpUKOB 1 OCTPOBOB.

DOMOpHOIOrMYEcKHEe: CXOJCTBA M pa3iuyusi SMOPUOHOB pa3HBIX BHJIOB TIO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHUE: TOMOJIOTUYHbBIE, aHAJIOTUYHBIE, PYAUMEHTAPHBIE OPraHbl, AaTABU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJICTBO  MEXAaHU3MOB  HACJIEACTBEHHOCTM U  OCHOBHBIX
MeTa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas teopust Y. JlapBuHa. [Ipennocbulku BOZHUKHOBEHUS JapBUHHU3MA. J[BIKyIne
CHJIBI 3BOJIFOLIMU BUAOB MO JlapBUHY (M30BITOUHOE pa3MHOXKEHHE MpPH OIPaHMYEHHOCTH PECYpPCOB,
HeomnpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBIN OTOOD).

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

Muxkposontorus. [Tomynsius Kak eTuHUIA BUIa U 3BOJIOLUH.

JBwxyue cuibl ((GakTopbl) SBONIOLMM BUIOB B IpHPoJE. MyTalMOHHBIA MpOIECC U
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmyssIinoHHbIe BOJIHBI U Ipeiid reHoB. M3onsauus u Murpamms.

EcrecTBeHHBII 0TOOp — HaNpaBISIOMUI (akTOp IBOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3ynbTaT sBoiitouuu. [Ipumepsl mpucnocobiieHuit y
OpraHu3MoB. ApoMOp(O3bI U UANO-JANTAIUH.

Bun wu Bugoo6OpazoBanme. Kpurepun Buma. OcHOBHble (GOpMBI  BHJI000Pa30BAHMUS:
reorpaguueckoe, 3K0JI0rHYecKoe.



MakposBomronust.  DPopMbl  3BONIOLMU:  (UIETHYECKAsi, TUBEPreHTHAs, KOHBEPreHTHas,
napaensHas. HeoGpatumocTs 3Bomonuu.

[IpoucxoxaeHue OT HeCHeLMaIu3UpPOBAaHHBIX NpenkoB. IIporpeccupyromas crenuanu3anus.
AnanTuBHas paauanys.

JdemMoHcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, U. Japsun, B. O. Koanesckuii, K. M. bap, 2. ['ekkens,
®. Mromiep, A. H. Cesepiios.

Tabmuuel u cxemsl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiie», «3apOoAbIlN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl O00pbObI 3a cymecTBoBaHue», «EcTecTBeHHBIN 0TOODY,
«MHorooOpa3ue COpTOB pacTeHuil», «MHoroobpazue IMOpoJ JKUBOTHBIX», «llomymsauum»,
«MyTanoHHas W3MEHYMBOCTHY», «Apomopdosb», «Mamoamanramum», «OO0mas aereHeparusy,
«IBmxyiue cuibl 3Bomonuny, «Kapra-cxema mapumpyra nyremectsus Y. [lapeunay, «bopsba 3a
cymectBoBanuey», «lIpucnocobneHHOCTs oOpraHu3smMoBy», «leorpaduyeckoe BUA00Opa3OBaHHEY,
«OKOJIOrMYECKOe BUA000PA30BAHUEY.

OO6opynoBaHue: KOJJICKIMS HACEKOMBIX C Pa3jIMYHBIMU THIIAMH OKpacKH, HAOOp IUIONOB H
ceMsH, kojulekuus «IIpuMepbl 3alIUTHBIX NPUCIOCOOJIEHUH y KHUBOTHBIX», MoJenb «OCHOBHBIE
HaIpaBJICHUS HBOJIIOLUNY», 00bEMHAs MoJenb «CTPOEHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaguyeckas kapra Mupa, Kosaekus «PopMbl COXPAaHHOCTH MCKOMAEMBIX KHUBOTHBIX U
pactenuii», wmonens ammukanus «llepekpéct Xxpomocom», BIaxHbIE Ipenaparsl «Pa3zButue
HacekoMoro», «Pa3BuTue JArymkn», Mukpomnpenapar «Jposoduna» (Hopma, MyTrauuu (GOpMbl
KPBUIHEB U OKPACKHU TEJa).

JlaGopaTropHble H NpaKTUYecKue padoThbl:

JIaboparopnas padota Ne 1. «CpaBHeHHE BHIIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIOY.

JIaGoparophas pabora Ne 2. «Onucanue npucnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
Xapaxkrepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE "KU3HHU Ha 3eMuie.

JloHayuHble IPEICTABICHUS O 3apOXKICHUHN KU3HU. HayuHble runoTe3bl BOSHUKHOBEHHUS JKU3HU
Ha 3emiie: abMOreHe3 W MaHcHepMus. XUMHUUYECKas 3BOJIIOLMSA. AGUOT€HHBIH CHUHTE3 OPraHUYeCKHUX
BEUIECTB W3 HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE TMOATBEPKACHUE XHMHUYECKOM HBOJIIOLMH.
HauanbHble stanel 6uosnorndeckoit spomtonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBeHHE NpoTokieTku. [lepBrle KieTkM M uX 3Bomtonusa. DopmMupoBaHue
OCHOBHBIX T'PYTII KUBBIX OPIaHU3MOB.

PazButue xxu3HM Ha 3emiie 1o 3paM u niepuoaam. Katapxen. Apxeiickas U mpoTepo30icKast dphl.
[Taneosoiickas spa W e€ mepuoAbl: KEMOPHICKUIM, OPAOBUKCKUH, CHIYpUHCKUNA, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajJI€OreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KiuMara W TeOJIOTUYECKUX IpoueccoB. (OCHOBHBIE JTalbl JBOJIOLUHU
PacTUTEIBHOTO U JKUBOTHOrO MHpa. ApomMopdo3bl Yy pacTeHui U KUBOTHBIX. [losiBlNeHue, pacuBer u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4yeckoro MHpa Kak OTpaxeHHe 3BOMONUU. OCHOBHBIE CUCTEMAaTHUYECKHE
IpyNIbl OPraHU3MOB.

OBOJIIOLIMS YeJIOBEKA. AHTPOIIOJIOTHS KaK Hayka. Pa3BUTHE NpenCcTaBIeHNN O IPOUCXO0XKICHUN
qyenoBeka. Meroapl u3yueHus aHTpornoreHe3a. CXOACTBa M pa3iIMuusl 4YEJIOBEKa M IKUBOTHBIX.
CucremaTnyecKkoe MoJI0KEHNUE YEIOBEKa.

JBmxyue cuiibl (pakTopsl) aHTpororeHesa. HacnencTBeHHas M3MEHUUBOCTD M €CTECTBEHHBIN
ot6op. OO1IecCTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaMM U BETBU 3BOJIOLMHU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslil, Yenosek
npsaMoxoaamui, Yenosek HeanaepranbCkuil, YenoBek pazymHblii. Haxonkum MCKOMaeMbIX OCTaTKOB,
BpeMs CYILIECTBOBaHMsI, 001aCTh pacpOCTpaHEHUs, 00BEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.



UYenoBeueckrne packl. OCHOBHBIE OONbBINIKME pachl: €BpoOIeowaHas (eBpa3uiickas), HErpo-
aBCTpaJIOUTHAS (3KBaTOpHAIIbHAS), MOHTOJIOMTHAS (a3uarcko-aMepuKaHCKas). YepTol
MPUCIIOCOOJICHHOCTH MPEACTABUTENICH YENIOBEUYECKUX pac K YCIOBUSM CYIIECTBOBaHMA. EIWHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoMHEUHOW cUCTeMbl», «Pa3BUTHE OpPraHUYecKoro
Mupay, «PacturenbHas kietka», «KuBotHas kieTka», «lIpokapuoruueckas kietka», «CoBpeMeHHast
CUCTEMa OpraHmdeckoro wmupa», «CpaBHEHHME aHATOMUYECKUX UYEPT CTPOEHMsI YEJIOBEKa U
YeN0BEKOOOpa3HbIX 00e3bsiH», «(OCHOBHBIE MeCTa MAJICOHTOJOTMYECKMX HAaXOJOK IPEIKOB
COBPEMEHHOTO YEJIOBEKay», «JIpeBHeiue moan», «lpesaue noan», «llepBbie COBpEMEHHBIE JIFOANY,
«YenoBeueckue paco».

Ob6opynoBanue:  mymsku — «lIpoucxoxxaenne  yenmoBeka»  (OIOCTBI  aBCTPaJIOMUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIA), CJIENIKH WJIA H300paKEHUS KaMEHHBIX OpYAHii
MEPBOOBITHOTO UEJOBEKa (KaMHU-YOMNEpHl, pyOmma, ckpebiia), reoXpoHOIOTHYecKas Tabiuia,
KoJuieKUus «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

[Ipaktuueckass padora Ne 1. «l3ydeHue HCKOMAEMBIX OCTAaTKOB PACTEHUW WM >KMBOTHBIX B
KOJUIEKLIASX».

DKCKypcusi «OBOJIOLUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WM
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl 4 OKPYKAKIIAS cpeaa.

DKoJorus Kak Hayka. 3aJlaud U pa3/esbl IKOJIOTMU. MeToabl 3KOJOTHYECKUX HCCIEA0BAHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEIOBEKA.

Cpenbl oOuTaHus OpraHU3MOB: BOJIHAS, Ha3eMHO-BO3/yIITHAs, MOYBEHHA,
BHYTPUOpPraHU3MEHHas!.

Okonoruveckne (dakropel. Kiraccupukamus dKosormdeckux  (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eliCTBHE IKOIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AOuoTtndeckue (GaxTopbl: CBET, TeMreparypa, BiaxkHocTb. Dotonepuoausm. [Ipucnocodnenus
OpPraHU3MOB K JIEHCTBHUIO abnoTHYeckuX (hakTopoB. bruonornueckrue puTMmel.

buotnueckue ¢akropbl. Buabsl OMoTHYecKUX B3aMMOAEWCTBUN: KOHKYPEHIIUS, XHUIIHUYECTBO,
cumbuo3z u ero ¢opmel. [lapazutusm, Koomepaius, MyTyalu3M, KOMMEHCATU3M (KBapTHUPAHCTBO,
HaxJeOHUYECTBO). AMEHCANM3M, HEUTpanu3M. 3HAYeHHE OHMOTHYECKUX B3aUMOJCUCTBUN IS
CYIIECTBOBAHMSI OPraHU3MOB B TIPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE  XapakTepUCTUKU  momnyasiurd. OCHOBHBIE — IOKa3aTeldd  MOMYJISALUHU:
YUCJIEHHOCTb, IIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpaLMs. JIMHAMUKA YUCIEHHOCTH
MOMYJISIIIUK U €€ PETYIISAIHUA.

JdemoncTpanum:

[optpetsl: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmumer u cxembl: kapta «[Ipupoansie 30HBI 3emun», «Cpeapl OOUTaHHUS OPraHU3MOBY,
«Dotonepuoanzmy, «llomynsumy, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTU MOMYJISIUU HH(DY30pUn-
Tydpenbkny, «[luieBbie nemnmy.

JlaGoparopHble U MpaKkTUYecKue padoThbl:

Jlaboparopuast pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTEHUH H3 Pa3HBIX MECT
oOUTaHHS.

JlaboparopHast pabota Ne 4. «BnusiHue cBETa Ha POCT M PA3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «[Toac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1mecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBo opranu3mMoB — OuorieH03. CTpyKTypbl OMOIIEHO3a: BUIOBAsi, TPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.



Dkonoruveckre cucteMbl (dKocucTteMbl). [loHsTHE 00 »SKOCHCTEME ©  OHOTEOIeHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBHI SKOCHUCTEMbI: MPOAYLEHThI, KOHCYMEHTHI, penyleHTsl. KpyroBopor
BEIIECTB M MOTOK HEPTUH B dKocHucTeMe. Tpoduueckue (MUILEBbIe) YPOBHU 3KOCHCTEMBI. [IuieBsie
uenu u cetd. OCHOBHBIE [IOKa3aTead »JKOCHUCTEMbI: Ouomacca, NPOAYKUHUA. IKOJIOTHMYECKHe
NUpaMMIbl: TOPOAYKLMH, YHCIEHHOCTH, Ouomaccel. CBoilcTBa 3KOCHCTEM: YCTOWYHMBOCTb,
camoperysnus, pazsutue. Cykieccus.

IIpuponnble  PKOCHCTEMBI. OKOCUCTEMBI 038p U pEK. OKOCHUCTEMA XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHCTEMBI. YpOoskocuctembl. buonorndeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasznooOpaszue kak QakTop ycroumBocTH 3KocucteM. CoxpaHeHHE OHOIOTHYECKOTOo
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panunsl, coctaB u crpykrypa o6uochepst. Kupoe
BemlecTBo U ero pynkuuu. OcobeHHocTH OuOchepsl Kak IodaabHOM AKOCHCTeMBI. JlnHamuueckoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopotbl BemiecTB M OHOT€OXMMHUYECKHE IIHMKJIBI JJIEMEHTOB (yriaepojaa, asoTa).
3oHanpHOCTH OHochepsl. OCHOBHBIEC OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emnu. AHTPONOTreHHbIE U3MEHeHUs B Ouocdepe. ['nmodanbHbIe
9KOJIOTMUYECKUE TIPOOIIEMBI.

CocymiectBoBanue mnpupoanl U 4yenoBeuecTBa. CoxpaHeHue OuopasHOOOpasus Kak OCHOBA
ycroitunBocti Omocdeprl. OCHOBa pPAlMOHAIBHOTO YIPABICHUS IPHUPOIHBIMH pecypcaMu M HX
UCroJib30BaHue. JlocTikeHus: OMOIOTHH U OXPaHa MPUPOIBI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr n cxemsl: «llumeBbie nenu», «buoueHo3: cocraB u cTpykrypa», «llpupoansie
coobmecTBay, «Llenu nuranusy», «dxonorudyeckas nupamuaay, «buocdepa u yenoek», «Ikocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMa XBOMHOTO Jeca», «buoneHo3 BomoéMay, «ATpoueHo3»,
«[IpumepHbIE aHTPOIOT€HHbIE BO3JEUCTBUS Ha MNPUPOIY», «BakHelIine HMCTOYHUKU 3arpsi3HEHUS
BO3AyXa M TPYHTOBBIX Boa», «[louBa — BaxHeiWmas cocTaBistonias Ouocdeprr», «DaKTOPHI
nerpaganuu nousy, «llapHukoBelii 3¢ dexT», «DakTopbl pagMoaKTUBHOTO 3arpsi3HeHUs Ouocheps,
«O0bmas crpyktypa Ouochepw», «Pacmnpoctpanenue >xu3Hu B Ouochepe», «O30HOBBIA 3SKpaH
o6uocdepsl», «Kpyrosoport yriepona B buochepe», «kKpyroBopot azora B Ipupoae».

ObopynoBanue: MozeNmb-amInKaus «TUnmuaHble OMOLEHO3B», TrepOapuii «PacTUTeNbHBIE
cooOmiecTBay, Kojulekuuu «bruonenosy», «BpeanTtenn BaXHEHIINX CENbCKOXO3AHCTBEHHBIX KYIbTYDPY,
repOapuy M KOJUIEKIIMU PACTECHUN W KUBOTHBIX, IPUHAJUICKAIINE K Pa3HBIM IKOJIOTHYECKUM TPYIamM
oxHoro Buza, Kpacnas kaura Poccuiickoit denepannu, n300pakeHns: OXpaHsAEeMbIX BHJIOB PACTCHUN U
KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT'O ITPEJIMETA

Cornacho ®I'OC COO, ycraHaBnuBaloTcd TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
o0yJaroIuMHCsT TpOTrpaMM CpeIHero oomiero oOpa3oBaHMs: JIUYHOCTHBIM, METANPEIMETHBIM U
MNpECAMETHBIM.

JIN4HOCTHBIE Pe3yJIbTAThI

B cTpykType JIMYHOCTHBIX PpE3YJIbTATOB OCBOCHHUS IpeaMera «buosIorus BBIAEIEHBI
CJIEIYIOIIHE COCTABJISIFOIINE: OCO3HAHKME 00YJAIOMUMHUCS POCCUMCKOMN TPaskIaHCKOW MIEHTUYHOCTH —
TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOATENBHOCTA W CaMOOINPENEIICHUIO, HaJu4ue MOTHBALMH K
o0Oy4eHHI0 OWOJIOTHH, IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUW JTUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEH W MCTOPUYECKHUX TPAIUIUN Pa3BUTHS OMOJIOTHYECKOTrO 3HAHUS, TOTOBHOCTh U
CHOCOOHOCTh OOYyYaroUIMXcs PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU



YCTaHOBKaMM, NPUCYLIIMMH CHUCTEME OHOJIOTUYECKOro o00pa3oBaHus, HAJIMYUE SKOJIOTUYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHMS MpeaMeTa «bUoorus» TOCTUraloTCs B €JUHCTBE Y4eOHOM
U BOCIWTATEIbHOM  JEATEIIBHOCTU B  COOTBETCTBMM C  TPAJUUUOHHBIMM  POCCUHCKUMH
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH, HPUHATHIMU B
olmiecTBe MpaBWJIaMU U HOpMamH TMOBEACHHUS M CHOCOOCTBYIOT MpoIlleccaM CaMOIO3HAHUS,
CaMOBOCIIMTaHUSI M CAMOpPA3BUTHUS, PAa3BUTHS BHYTPEHHEW IO3MLMU JIMYHOCTH, HNAaTPUOTH3MA,
YBaXEHUS K 3aKOHY U IPaBONOPAJIKY, YEJIOBEKYy Tpylda M CTAapuieMy IOKOJEHHUIO, B3aUMHOTO
YBa)KEHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYpPHOMY HACIEIHIO U TPAAMIMSAM MHOTOHAIIMOHAJIHLHOTO
Hapopa Poccuiickoit denepaunu, IpupoIe U OKPYkaIOIIEH cpee.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHUS Y4eOHOro mnpeamera «bHONOTHS» TOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolUXcsi PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM IIEHHOCTSIM POCCHUUCKOrO OOIIECTBA, PaCHIMpPEHUE >KU3HEHHOTO
ONBITa U ONIBITA ACATEIBHOCTH B IPOLECCE peaau3alvy OCHOBHBIX HAIPABICHUHW BOCIUTATEIbHOU
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIUU OOYUYAIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHA POCCUICKOro 0011eCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATENbHOCTU MPU CO3AAHUM Y4EOHBIX IPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATENIbHBIX 33/1a4, BBIMOJHEHHH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEIATh COOCTBEHHYIO TO3HMIMIO 10 OTHOIICHHUIO K SBJICHHSM COBPEMEHHOU
KHU3HU U OOBSICHATD €€;

YMEHHE YUUTHIBaThb B CBOMUX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHUBHOT'O B3aHMMOJECHCTBHS
JOJeH ¢ pa3HbIMU YOCKICHUSIMH, KYIbTYPHBIMU [ICHHOCTSIMU M COI[UAJIBHBIM TOJIOKECHHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B IPOIECCE COBMECTHOIO  BBIIOJHEHUS  y4EOHBIX,
[T03HABATEJIBHBIX U MCCIIEA0BATENbCKUX 33/1a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHUIO ONIIOHEHTOB
IIpHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJEPKAaHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKON NEATENBHOCTH;

2) IaTPHMOTHYECKOI0 BOCIINTAHMS:

Cc(OPMHPOBAHHOCTh POCCHUICKON TIpakJaHCKOW HACHTUYHOCTH, NATPUOTH3Ma, YBAXKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepes PolnHOM, TOpAOCTH 3a CBOW Kpai, cBOtO Poauny,
CBOM A3BIK U KYJIBTYPY, IPOIJIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHHME K MPUPOJHOMY HACIEAMIO U MaMSITHUKAM MPHUPOJbI, JOCTHUKEHHUSIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTh OIIEHMBAaTh BKJIAJ POCCUHCKHUX YUEHBIX B CTAaHOBJIEHHUE W pa3BUTHE OWOJIOTHH,
MOHMMAaHMsI 3Ha4eHUs1 OMOJIOTMH B NMO3HAHUU 3aKOHOB NPHUPOJIBI, B KHU3HHU YEJIOBEKA U COBPEMEHHOIO
o0I11eCTBa;

uzelHas yOexxJIE€HHOCTb, TOTOBHOCTh K CIYXEHMIO M 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a
ero cynn0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApO/Ia;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHMMATh OCO3HAHHBIE PEIIEHUs, OPHUEHTHUPYACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJUTEISAM, CO3AAHUIO CEMBU HAa OCHOBE OCO3HAHHOIO
MIPUHATHS HEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH € TPAAULIMIMU HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCIUTAHMSI:



ACTETHYECKOE OTHOIICHWE K MUPY, BKIIOYash SCTETHKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOLIECTBEHHBIX OTHOUICHHIA;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMIICHHE IPOSBISITH Ka4yECTBA
TBOPYECKOMN JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, GOPpMHUPOBAHUS KYJbTYPbI 310POBbSI U IMOIMOHAJIBLHOIO
Os1aromosty4ms:

MOHMMAaHWE W peanu3alus 3A0pOoBOro M OezomacHoro oOpas3a >KHU3HHM (3I0pOBOE IMHUTAHUE,
COOJIFOJICHHE TUTHCHUYECKUX TPAaBWJI W HOPM, COAIAHCHPOBAHHBIN DPEKUM 3aHITHA M OT/BIXA,
perynspHas (u3nuecKkas aKTUBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILEHUS K
COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 370POBBIO;

MMOHMMAaHKUE [EHHOCTU MPaBWJ UHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro MOBEIEHUS B
CUTYALHUIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCJIEICTBUA U HENPUATUS BPEIHBIX TMPUBbIUEK (yHOTpeOJIEHHUS aIKOros,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepPCTBa, TPYAOII00HE;

FOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTH TEXHOJIOIMYECKOM M COIMAJIbHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTEIIFHO BBIMIOIHITH TAKYIO ACSITCILHOCTD;,

UHTEpEC K pa3Iu4HbIM cdepaM MpodeccuoHalbHON NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP Oymyiel mpodeccuu 1 peain30BbIBATh COOCTBEHHBIC KIU3HESHHBIC TUTAHEI;

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOTrM4YeCKOT0 BOCIIMTAHMS:

HKOJIOTMUECKU I1eJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HMCTOYHHMKY >KM3HM Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBILICHUE YPOBHA SKOJOTMYECKOH KyJIbTYpbl: MPUOOpPETEHHE ONbITa IUIAHWPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOYKHBIX TTOCIICICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

OCO3HaHUe T00aTbHOr0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHs;

CIIOCOOHOCTh MCTOJB30BaTh MPUOOpPETAEMBbIe TIPU M3YUYECHUM OMOJIOTUM 3HAHHUS U YMEHHS MpHU
pelieHnr TMpoOJieM, CBSI3aHHBIX C PAIMOHATBHBIM MPHPOAONOIB30BaHUEM (COOIIOACHHUE TMPABUI
MOBEJICHUsI B TIPUPOJIE, HAMPABICHHBIX HAa COXpPAaHEHWE PABHOBECHUS B DKOCHUCTEMAaX, OXPaHy BHUJIOB,
HKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPUSTUE JCHCTBHI, MPUHOCIIINX BPEIl OKPYKAIOIIEH MPUPOIHON Cpele, YMEHHE
MPOTHO3UPOBATh HEOIATONMPUSITHBIE KOJOTUYECKHE MOCHEACTBUS MPEANPUHUMAEMBIX ACHCTBUIA U
MpeA0TBpaIIaTh UX;

HaJU4yhe pPa3BUTOrO0 JKOJOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKON KYJIbTYpbI, OIbITA
NeSITEIbHOCTH 3KOJIOTHYECKON HAIlPaBJIEHHOCTH, YMEHMSI PYKOBOJICTBOBATHCSI MU B IIO3HABATEIbHOM,
KOMMYHUKATUBHON M COLIMAIIBHON NMPAKTUKE, TOTOBHOCTU K YYaCTHIO B NMPAKTHUYECKOU EATEIbHOCTH
HKOJIOTMUYECKOI HaNpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH ¥ 00IIIeCTBEHHOU MPAaKTUKH, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YMTATENbCKOW KYJIBTYpbl KaK CpEJICTBAa B3aUMOJCHCTBUS
MEXy JIIOJIbMH M TIO3HAHUS MUPA;

MOHUMaHUE CHenu(pUKU OHOJIOTUU KaKk HayKd, OCO3HaHUs e ponu B (HOPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTI'O MBIIIEHUS, CO3JJaHUH 1IEJIOCTHOTO MPEACTABIEHUS 00 OKpYKaloIlleM MHUpe
KaKk O €JMHCTBE MPHUPOJbI, YETIOBEKAa M OOIIECTBAa, B IMO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH U
pelieHny TpodyieM COXpaHEeHUs TPUPOJTHOIO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OMOJIOTHUH ISl COBPEMEHHOW ITUBUIIM3AINH: 00ECTICUeHUsI HOBOTO
YPOBHS Pa3BUTHS MEIMIMHBI, CO3/JaHHE TMEPCIEKTUBHBIX OWOTEXHOJOTHUH, CIIOCOOHBIX peraTh



pecypcHble TMpoOIeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA MyTeH BbIXOJAa M3 IIOOAIBHBIX
HKOJIOTUYECKUX MpoOiaeM M oOecreueHHsl IepexoAa K YCTOMUMBOMY pPa3sBUTHIO, PALMOHAIBHOMY
MCIOJIB30BAHUIO TIPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aUHTEPECOBAHHOCTh B IOJIyYCHMM OWOJOTMYECKUX 3HAHUHW B IEJAX IOBBILIECHUS OOLIei
KyJIbTYpbl, €CTECTBEHHO-Hay4yHOW TPAaMOTHOCTH, KaK COCTaBHOM 4YacTu (yHKIHOHAIHHOMN
IpaMOTHOCTH 00y4aroLuxcs, GopMupyemMoi npu U3y4eHun OuoJIoruy;

IIOHUMAaHHUE CYIIHOCTH METOAOB II03HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCII0JIb30BaTh M10JIy4aeMble 3HAHUS JUISl aHAIU3a U OOBSICHEHHUS SBJICHUN OKPY>KaIOLIEro
MHUpa U IOPOUCXOASIIUX B HEM M3MEHEHHM, yMEHUE AenaTh OOOCHOBAHHBIE 3aKJIIOUEHUS HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIBIO IIOJIY4YEHUs JOCTOBEPHBIX BbIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIsl PELICHUs MIPo0IeM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE IIECHHOCTH HAy4YHOM [JEATEIBHOCTH, TOTOBHOCTb OCYLIECTBIATH IIPOCKTHYIO U
HCCJIEIOBATEIBCKYIO ACSTEIIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPA30BAHHIO, K aKTUBHOMY
MIOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU IOTPEOHOCTSIMH.

MertanpeaMeTHble pe3yJibTAThI

MeTtanpeaMeTHble pe3yiIbTaThl OCBOSHHUS y4eOHOro mpenmera «bHONOTHSY BKIIOYAIOT:
3HaYUMble  JUIsI  (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS  MEXKIUCIHUIUIMHAPHBIC
(MexmpenMeTHble) OoOLIeHAYYHbIE MOHSITHS, OTPAXKAIOUIUE LIEJOCTHOCTh HAYYHOW KapTUHBI MHUpa U
crnenu(uKy METOJOB TO3HAHMs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, JHEpPrus,
SIBJICHHE, TPOIIECC, CUCTEMa, HAy4HbIN (DaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHue, HaONIO/IEHuEe, H3MEpPEHHEe, OSKCIEPUMEHT M JPYIHuX), YHHBEpCallbHble Yy4eOHBIE
neiictBus (TIO3HaBaTeNbHbIC, KOMMYHHKATHBHBIC, PETYISATUBHBIE), obecneunBaionme GopMupoBaHue
(GYHKIIMOHATBPHOW TPaMOTHOCTM M COLIMAJIbHOW KOMIIETEHIMH OOYYaroIIUXCs, CHOCOOHOCTh
00yJaromUXCsl HCIIOJIB30BaTh OCBOCHHBIC MEXIAWCIMILIMHAPHBIC, MHUPOBO33PCHUYCCKUE 3HAHUS U
YHHUBEpCAIbHbIC y4EOHbIE IEHCTBUS B TO3HABATEIILHOMN U COIIMAIbHOM MPaKTUKE.

MeranpeamMeTHbIE Pe3yIbTaThl OCBOSHUSI TPOTPAMMBI CPEIHETO 00IIero 00pa3oBaHus JOJKHBI
OTpa)aTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU 1€CTBUAMM:

1) 6a3oBble JOruvYecKue e CcTBHS:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBaTh U  aKTyaJu3upoBaTh MpoOjeMy, paccMaTpuBaTth €€
BCECTOPOHHE;

HCIIOJIB30BAaTh IMpU OCBOCHHU 3HAHUH HpI/IéMI)I JJOTMYECKOI'0 MBIIIJICHUA (aHaJmsa, CHHTE34a,
CpaBHEHHUs, Kiaccudukaryu, o00OIIeH ), paCKPhIBATh CMBICT OMOJOTHYECKUX TMOHATUH (BBLAETSATH
UX XapaKTepHbIe MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMHU ITOHATUSAMHU);

ONPENENATh 1NN IeATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHKEHHS, COOTHOCUTH
PE3YIBLTATHI ACATCIIBHOCTH C IMTOCTABJICHHBIMU LCJISAMU

MCIOJIb30BaTh OMOJOTHYECKHE MOHATHS ISl O0bsICHEHUS (DAKTOB U SBICHUH KUBOW MPUPO/IBL;

CTPOUTH JIOTHUYCECKUC PACCYKIACHUA (I/IHIIYKTI/IBHI)IG, ACOAYKTUBHBIC, I10 aHaJ'IOl"I/II/I), BBIABJISATH
3aKOHOMEPHOCTH U TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BHIBOJBI W
3aKITIOYEHUS;

MPUMEHATh CXEMHO-MOJICIbHBIE CPEACTBA JUJIsi MPEJCTABICHUS CYIIECTBEHHBIX CBS3€U U
OTHOINIEHWHA B U3Yy4YaeMbIX OWOJIOTHYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUN pa3HOrO poja,
BBISIBJICHHBIX B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIAH pEHICHUsS MPOOJIeMbl ¢ YYETOM aHalIM3a MMEIONIUXCS MaTepuagbHbIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHBBI B ACATCIIBHOCTb, OLCHHUBATH COOTBCTCTBHUEC PE3YJILTATOB IEC/IAM,
OLICHUBATh PUCKHU MOCIEACTBUI AESITEIbHOCTH;



KOOPJIUHUPOBATh U  BBHIMOJTHATH pabOTy B  YCIOBUSX PpPEATbHOTO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE I CTBHA:

BJIAJIETh HABBIKAMU y4eOHO-HCCIIEOBATENLCKOM W TPOEKTHOM JAEATENbHOCTH, HaBBIKAMH
paspeiieHuss mpoodsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAaMOCTOSATEIHHOMY IIOMCKY METO/OB
pelIeHNs IPAKTUYECKUX 3ajayd, IPUMEHEHUIO Pa3IMUHbIX METOJOB I103HAHUS;

UCIOJIb30BaTh Pa3IMYHbIE BUIBl JACATEIBHOCTH 10 TMIOJYYEHHIO HOBOIO 3HAHUS, €ro
MHTEPIpPETalNU, TPEoOPa30BAHHUIO M MPUMEHEHHIO B YI€OHBIX CUTYaAIUSIX, B TOM YHCJIE IIPH CO3TaHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAyYHBIH TUI MBILIUICHUS, BIAJAECTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBHIMH
MOHATHSIMH U METOJIaMU;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 33Ja4l B 0OpPa30BaTENbHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYaIHIX;

BBISIBJISITH IPUUUHHO-CJIEACTBEHHBIE CBSA3HM U aKTyaJIU3UpOBATh 3ajady, BbIJIBUraTh TUIOTE3Y €€
pellleHrs, HAXOAUTh apryMEHTHI JJIs J0Ka3aTelIbCTBa CBOMX YTBEPKICHH, 3a/laBaTh MapaMmeTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEUICHUS 3a7aud pPe3yabTaTbl, KpUTHUECKU OI[CHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAI[USM, OLEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh LEJICHANPABICHHbII IOMCK IIEpEHOCa CpPEeACTB M CHOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETb IEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIEC UJCH, TIPEAJIaraTh OPUTHHAIBHBIC TOAX0/IbI M PEIICHHS, CTABUTH TPOOIEMBI 1
3aJ1a4u, JOMYCKAIOIIUE albTEePHATUBHBIE PEIICHHUS.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX WH(pOpMaIUU (TEKCTe y4eOHOro mocolus, Hay4yHo-
MOMYJISIPHOM JInTEepaType, OMOJOTUYECKUX CIOBAPSAX M CIPABOUYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTEpHEeTEe), aHaTM3UPOBaTh HHPOPMAIIHIO PA3IHYHBIX BUAOB U (GOpPM MpEACTaBICHHS, KPUTHUECKU
OLIEHUBATD €€ JT0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

¢dbopMynIMpoBaTh 3ampochl M MPHUMEHATh pa3lM4yHble METOJbl IpU TOUCKE M 0oTOOpe
Oounosornueckoi nHopMalu, HeoOXOAMMOM JIJIs1 BBITIOTHEHUS YI€OHBIX 3a7a4;

NpUOOpeTaTh  OMBIT  HKCIOJIb30BAHUA  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEpIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMalbHYO  (opMy  mpeiacTaBieHUs  OUMOJIOTHYECKOM
nH(popmanuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIUIbI, PUCYHKH U IPYTroe);

UCIOJb30BaTh HAYYHbIM S3bIK B KadecTBE CpeACTBa IpH paboTe ¢ OUOJOTHYECKOM
uH(popMalyen: NPUMEHATh XUMHYECKHE, (U3NYECKHe M MaTeMAaTUYeCKHUe 3HaKh U CHMBOJIBL,
dopmynbl, aOOpeBUaTypy, HOMEHKIATypy, MCIOJIBb30BaTh M  INPeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BIIa/IETh HABBIKAMHU PACIIO3HABAHUS U 3aIUTHI WH(MOpMaLUU, HHHOPMAIMOHHON 0e30MacHOCTH
JUYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J€HCTBUAMM:

1) obO1menmue:

OCYIIIECTBISITh KOMMYHHUKAIIMKA BO BCEX cdepax *KU3HU, aKTUBHO Y4aCTBOBATh B JUAJIOTE WU
JUCKYCCHUU TIO CYIIECTBY 00CYX/1aeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBaTh CYKICHUS
OTHOCUTENILHO BBINOJHEHUSI TMpeIjaraéMoud 3ajayd, YYUThIBATb MHTEPEChl U COTJACOBAaHHOCTh
MO3UIUHI IPYrUX YYaCTHUKOB AMAJIOra WK JUCKYCCUN);



pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIEHUS, MOHMMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
IPENOChIIOK BO3HUKHOBEHMSI KOH(DIMKTHBIX CHUTyallud, yMeTb CMsAr4aTb KOH(JIMKTBI M BECTH
IIEPErOBOPBHI;

BJIAJIeTh Pa3jIMYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJEHCTBUS, IOHMMATh HAMEPEHUs IPYTUX
JIOACH, TPOSBIATH YBAKUTEIBHOE OTHOIIEHHE K coOecelHMKY M B KOPPEKTHOH (opme
(bopMyIMpOBaTh CBOU BO3PAXKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHMS C UCIOJIb30BAHUEM S3BIKOBBIX CPEJIICTB.

2) coBMeCTHAasI 1eSITeIbHOCTh:

MOHMMaThb W WCIOJb30BATh IPEHMYILECTBA KOMAHIHOW M HWHIMBUAYAJIBHOW pabOTHl IpH
peleHny OnoJIorn4ecKoi mpo0ieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHUS IPYNIIOBBIX (HOPM
B3aMMOJICHCTBHSA IIPH PELICHUN y4eOHOM 3aauu;

BbIOMpPAaTh TEMAaTHUKy U METOJbl COBMECTHBIX JEMCTBUH € y4y€TOM OOLIMX HHTEPECOB H
BO3MOKHOCTEH KayKJI0T0 4ICHA KOJUIEKTUBA;

IIPUHUMATD L€ COBMECTHOM ACATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH JCHCTBUS 110
€€ JNOCTH)KECHHIO: COCTABJIAThH ILIAH JNEHCTBHUH, PaCHpEencsATh POIM C Yy4ETOM MHEHMM y4YaCTHUKOB,
00CyX/1aTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJia M Ka)JOro YYacTHHKA KOMaHIbl B OOLIMN pe3ynbTar IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh HUJEHM C IO3MLUUMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATETMYECKOE ITOBEJACHUE B PA3JIMYHBIX CUTYaLMsX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBj1aieHHe YHHBEPCAJIbHBIMH PEryJsATHBHBIMU JAEHCTBUAMM:

1) camoopraHu3anus:

MCIIOJIB30BATh OMOJIOTUYECKHE 3HAHUS JUIS BBISIBICHUS MTPOOJIEM M MIX PEIICHUS B )KU3HEHHBIX U
Yy4EOHBIX CUTYyalLUsX;

BBIOMPAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWH IEJIEBbIE U CMBICIOBBIC YCTAaHOBKH B CBOUX
JNEUCTBUSAX M IIOCTYIKax IO OTHOLICHHIO K JKMBOW IPUPOJE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATEIbHYIO JESTEIbHOCTD, BBISBIATH IPOOJIEMBbI, CTABUTH
1 GopMyIIHpOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITENbHOCTH U )KMU3HEHHBIX CUTYALIHSX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH pEIIEeHUs MpoOJeMbl C Y4ETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUTEHUII;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO IIHPOKOM SpyIUIMH B pa3HbIX 00JacTsX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB LIETAM;

BJIa/IETh HABbIKAMHU I103HABATEIbHOW pedieKCMH KaK OCO3HAHMSI COBEpPIIAEMBIX JEHCTBUN U
MBICIMTENIBHBIX MPOIECCOB, UX PE3yJIbTaTOB U OCHOBaHMM, MCIOJIB30BaTh NMPUEMBI peduieKCuu s
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELIECHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUXKECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHATHE cedsi U IPYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATB MOTUBBI U apI'yMEHTBI IPYIUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OLIUOKU;



Pa3BUBATH CIIOCOOHOCTH ITOHUMATh MUD C MMO3UIUU APYTrOoro 4CjI0oBCKa.

IIpenmeTHbIe pe3yIbTATHI

[Ipenmernsie pe3ynbTaThl ocBoeHus mnporpaMmmbl COO mo Ouonoruu Ha ©0a30BOM YpOBHE
BKJIIOYAIOT crenuduueckue s ydeOHoro mnpeamera «buomorus» HaydHble 3HAHUS, YMEHHS W
CHOCOObI ACUCTBUI 10 OCBOEHUIO, MHTEPIIPETALIUU U MPEOOPa30BAHUIO 3HAHUM, BHUJIbI 1E€ATEIHLHOCTH
0 TOJIYYE€HHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUH B Pa3IMYHBIX YUEOHBIX CHTYaLUsAX, a TAKKE B
peaNIbHBIX KU3HEHHBIX CUTYAlUsIX, CBS3aHHBIX ¢ Omosioruei. B mporpamme npeameTHble pe3yibTaThl
MPEJCTaBIICHBI 110 T0JIaM 00y4eHUsI.

[IpenMeTHbIie pe3ynbTaThl OCBOEHHUS ydyeOHOro mpenmera «buonorus» ¢ 10 knacce HOMKHBI
OTpaXKaTh:

cOpPMUPOBAHHOCTh 3HAHMM O MECT€ M pPOJU OHOJOTMM B CHUCTEME HAyYHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa U
HAyYHOTO MHUPOBO33PEHHUS, O BKIIAJIE POCCUUCKUX U 3apyOexHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
6uosiorny, PyHKIIMOHAIEHOW TPAMOTHOCTH YEJIOBEKa I PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJICpXKaHHEe OUOJOTMYECKUX TEPMUHOB W TMOHSITHH: >KU3Hb, KIETKa,
OpranusmM, Meradboiau3M (0OMEH BEUIECTB M IPEBpAIllEHHE IHEPrHH), TOMEOCTa3 (caMoperyssuus),
YpOBHEBAsi OpraHU3aIUsl )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHHE (PETPOIYKIHS), HACTIEICTBEHHOCTD,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHME WU3Jaratb OuoJOrMYecKkue TeopuH (KJIETOYHas, XPOMOCOMHas, MYyTalllOHHas,
[EHTpaJIbHAs JoTMa MOJIEKYJIsipHOW O6uonorun), 3akonsl (I'. Mennens, T. Moprana, H. U. BaBunosa)
U yueHus (0 LIEHTpax MHOTooOpa3usi U MPOUCXOXKJEHUs KylbTypHbIX pacteHuii H. WM. Basunona),
OTIPECIISATH TPAHUIIBI UX TPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAaMH HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOMIOIEHNE U OMHUCAHUE KUBBIX
CHCTEM, TMPOLECCOB W SBJICHUN, OpraHU3alMs W IPOBEACHHE OMOJIOTMYECKOTO HKCIEPUMEHTa,
BBIIBIDKEHUE THIOTE3bI, BBISABICHUE 3aBHCUMOCTH MEX]y HCCIEAYEMBIMH BEIUYUHAMH, OOBSICHEHUE
MOJTyYCHHBIX PE3y/IbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHE JIEJIaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE NPU3HAKH BHPYCOB, KIETOK MPOKAPHOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BEUIECTB U
MpeBpalleHusi YHEPTUHM B KJIETKE, (POTOCHMHTE3a, IUIACTUYECKOTO M DJHEPreTHYecKoro oOMeHa,
XEeMOCHHTE3a, MHTO03a, Mei03a, OIIOJOTBOPEHHS, DPAa3MHOXKEHUS, HWHAUBHIYabHOTO pPa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE TPHUMEHATH TOJTy4YeHHbIe 3HAHUS [JIs OOBACHEHUsS OWOJOTMYECKHX IIPOLIECCOB U
SIBIICHU, JUTSI TPUHSATHS TPAKTUYECKUX PEUICHWH B TOBCEAHEBHOM KHM3HH C IIENBI0 00ECIeUYeHUs
0€30IaCHOCTH CBOETO 37I0POBbS U 3/I0POBbSI OKPY)KAIOLIUX JII0JIeH, COOMI0/IEHHsI HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYKAIOLIEH NPUPOJHON cpene, TMOHMMaHHE HEOOXOIUMOCTH MCIIOIb30BaHUS
JOCTUKEHHUH COBPEMEHHOM OMONIOTUH U OMOTEXHOJIOTUHN IS PAIlMOHATBHOTO TIPUPOIOTIOIH30BAHMUS;

YMEHHE pemaTh dJIEMEHTApHbIE TeHETHUECKUE 33a]]a9i Ha MOHO- U TUTUOPUIHOE CKPEUIBaHHUE,
CIIETJIEHHOE HACJIeI0BAaHUE, COCTABJISTh CXEMbl MOHOTHOPHUIHOTO CKPEUIUBAHUS I MpeAcKa3aHUs
HaCJIeIOBaHMsI TPH3HAKOB y OPTaHNU3MOB;

YMEHHE BBITIONHATH Ta00paTOPHbIE U MpaKTUUECKUEe paboThl, COONIOAATh MpaBuiIa Mpu paboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KpPUTHUYECKH OIEHUBATh M HMHTEPIPETUPOBATH HWHGPOPMAIUIO OHOJOTHYECKOTO
COZIep KaHusl, BKIFOYAIONIYIO IICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBa MAaCCOBOM
nH(pOpMaIIUY, HAYIHO-TIOMYSPHBIE MaTePHAIIbI), STUYECKUE aCTIEKThl COBPEMEHHBIX MCCIIECOBAHHI B
OMOJIOTHH, MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000111asi OMOIOTHYECKYIO
WHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPaMOTHO MCIIOIH30BATh TIOHATHIHBIN amnmmapar OMOJIOTHH.

[IpenmerHble pe3ynabTaThl OCBOCHMs ydeOHoro mpeamera «buonorus» ¢ 11 knacce NOIKHBI
OTpaXKaTh:



c(OPMHPOBAHHOCTh 3HAHUH O MeCT€é W pOJM OHMOJIOTUM B CHUCTEME HAYYHOTO 3HAHHA
€CTECTBEHHbIX HayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAE POCCUHUCKUX M 3apyOekHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosioruy, GyHKIIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJCpKAHUE OHMOJIOTMYECKHX TEPMUHOB W TOHATHI: BUJ, MOIMYJSIUS,
TeHO(OH/, IBOJIOLMS, ABMXKYLIME CHIIBI ((aKTOpbl) IBOJIOLUHU, HMPUCHOCOOIEHHOCTh OPraHU3MOB,
BUZ000pa30BaHUE, PKOJOrHYECKHe (aKTOPBI, FKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTHI, PEIyLEHTHI,
LeNH MUTaHus, 3KOJIOrHYecKas nupaMuaa, OuoreoueHos, onocdepa;

yMEHHUE u3JaraTh OMonorndeckue Teopuu (3BoironroHHas Teopus Y. JlapBuHa, CHHTETHUECKAs
TEOpHsl SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTHU (3apoasimeBoro cxojactsa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBieHud u myred spomoruu A. H. CesepuoBa, yuenus o Ouocdepe B. N.
Bepnanckoro), onpeaensTh rpaHULlbl MX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHUE BJIaJIeTh METOAAMU HAYYHOTO TIO3HAHUS B OMOJIOTUH: HAOIIOACHUE U OMHCAHUE KHUBBIX
CHCTEM, MpPOLECCOB W SBJICHUN, OpraHu3alys M IpOBEAECHUE OHOJIIOTMYECKOTr0 3KCIEPUMEHTa,
BBIJIBUKCHUE THIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY HCCIEeIyeMbIMH BEITUYMHAMH, OOBsICHEHUE
MIOJIyYEHHBIX Pe3y/bTaTOB, UCHOJIb30BAHHBIX HAYYHbBIX MOHSTUH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh
BBIBOJIbl HA OCHOBAHHUHU MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICIATh CYLUIECTBEHHbIE HPU3HAKU CTPOCHHsI OMOJIOTMUECKUX OOBEKTOB: BHJIOB,
MOIYJISIUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOT€OIEHO30B M SKOCHCTEM, OCOOCHHOCTH
IIPOLIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BHMJI000pa3oBaHMUs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBHS JKOJIOTMYECKHX (DaKTOPOB HA OpPraHM3MBI, TEpeHoca
BEIIECTB U IIOTOKAa JHEPIMHM B 3KOCHUCTEMAaX, AHTPOIOI€HHBIX H3MEHEHHH B HKOCHCTEMAax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTCOXMMHUYECKIX IIUKIOB B Onocdepe;

YMEHUE MPUMEHSATh IOJY4YEHHbIE 3HAHMS A OOBSCHEHHS OMOJOTMYECKUX IPOLIECCOB H
SBIICHHUM, JUISI TPUHSATHS MPAKTUYECKUX PEUICHWH B MOBCEAHEBHOM XKM3HM C IIENBI0 0OECIeUYeHUs
0€30I1aCHOCTH CBOETO 370POBbsl M 3/I0POBbsSI OKPY)KAIOLIMX JIFOJCH, COOMIOEHUST HOPM I'PaMOTHOTO
MOBEJCHUSI B OKPYKAIOLIEH NPUPOAHON cpene, MOHMMaHHE HEOOXOIUMOCTH MCIIOIb30BaHUS
JOCTHKEHUM COBPEMEHHOM OMOJIOrUH 1 pallMOHAIBHOTO PUPOIOIOIB30BAHHUS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOIOTHYECKUE 3a/1a4M, COCTABISTh CXEMBI MTEPEHOCa BEIIECTB
Y SHEPrUM B SKOCHCTEMaX (LleNH MUTaHUA);

YMEHHE BBINOJIHATH JJaOOpaTOpHbIE U MpaKTHUECKKUe paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKHA OILEHUBATh W WHTEPIPETUPOBATh HH(GOPMAIHMIO OHOIOTHYECKOTO
COJIep KaHusl, BKIIOYAIOLIYIO [ICEBAOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBAa MAacCOBOM
nH(pOpMallMK, HAy4YHO-TIOMYJISPHbIE MaTepuaibl), paccMaTpUBaTh TJ00AJbHBIE HSKOJIOTHMYECKUE
po6JIEMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UIIMIO;

yMEHHUE C03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOIOTUUECKYIO
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATUIHBIN anmapar OHMOJI0TUu.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
K
Ne | HaumeHOBaHHUe Pa3/iesioB H O'H;I(quTBO q;{con (?é] e;TOI; (::;;I:H(S:(bg :131)22
n/m | TeM NPpOrpaMmbl Bcero OHTP. PaKT. P pecyp
padoTel  padoThI

bu6nmoreka [JOK

1 buomorus kak Hayka 2 0.5 | https://lesson.academy-
content.myschool.edu.ru/06/10
bu6mmoreka [IOK

JKuBBIle cucTeMBI B UX ]
2 OPrAHIBALIS 1 https://lesson.academy-
p H content.myschool.edu.ru/06/10



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

XUMHUYECKUN COCTaB U CTPOCHHE bubmorexa LOK
3 TR 8 1 https://lesson.academy-
content.myschool.edu.ru/06/10
bu6mmoreka [JOK
4 JKusuenesaTenbHOCTh KIIETKH 6 https://lesson.academy-
content.myschool.edu.ru/06/10
Pa3zmHOXeHME 1 bu6mmoreka [JOK
5 WHWBUIYAIEHOE Pa3BUTHE 5 1 https://lesson.academy-
OpPraHu3MOB content.myschool.edu.ru/06/10
HacaencrBeHHocTs U Eubmaorexa IJOK
6 H3MCHUHBOCTb OPIAHU3MOB 8 1.5 | https://lesson.academy-
content.myschool.edu.ru/06/10
Cenekiust opranu3mMoB. OCHOBBI bubamorexa [IOK
7 51O TEX HOLOMIL 3 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmuoreka [JOK
8 Pe3epBHOE Bpems 1 https://lesson.academy-
content.myschool.edu.ru/06/10
O01ee KOJINYECTBO YaCOB 34 0 4
11 KJIACC
KoaundecTBO 4acoB
Ne HaumenoBaHue pa3jie/ioB u K n JuiekTpoHHbIE (LU pOBbIE)
n/n TEeM NPOrpaMmMbl Bcero pa()ﬁlz)TTI:); pa%z(‘)l;:l o0pa3oBaTejibHbIE PeCypPChI
bubmuoreka [JOK
1 DBOIIIOIMOHHAST OMOIOTHS 9 1 https://lesson.academy-
content.myschool.edu.ru/06/11
BozankHoBenue u Pa3sBUTHC EI/I6J'II/IOT€Ka HOK
2 KIHSHI Ha 3eme 9 0.5 https://lesson.academy-
content.myschool.edu.ru/06/11
OpranusMsl 1 OKpyXxkarouias bubmorexa HOK
3 cpena 5 1 https://lesson.academy-
p content.myschool.edu.ru/06/11
Coo0111ecTBa U DKOJIOTHYECKHE bubmorexa [IOK
4 CHCTEMLL 9 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [JOK
5 PesepBHOE Bpemst 2 https://lesson.academy-
content.myschool.edu.ru/06/11
O01Iee KOJIMYECTBO YaCOB 34 0 2.5
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