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1. Copep:xanue yueOHOIO npeamera

10 KJIACC

BbuoJsiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUU C OOLIECTBEHHBIMHU, TEXHUUYECKUMU U JPYTHMMHU
€CTECTBEHHBIMU HaykamH, (uiocodueld, dTHUKOH, SCTETHUKOM u mpaBoMm. Ponb Ouonoruu B
(dhopMUPOBaHUH COBPEMEHHOI HayIHOU KapTHHBI Mupa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo/p1 TO3HAHUS )KUBOW TPUPOBI (HAOII0IeHNE, SKCTIEPUMEHT, OITUCaHKEe, U3MEPEHHE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTUYECKAss 00pabOTKa TaHHBIX ).

JleMoHcTpanuu:

IToprpersr: Y. lapsun, I'. Menaens, H.K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabmuip! 1 cxemsl: "MeToapl TO3HAHUS )KUBOU MTPUPOIHI".

JlabopatopHble U MpaKTU4YEeCKHe pabOThI:

[Tpaktnyeckas pabora N 1. "Mcmonb3oBaHHE pa3IHMYHBIX METOAOB MPH H3yYCHUHU
OMOJIOTrMYeCKUX 0O0BEKTOB".

7KuBble cucTeMbl M HX OPraHU3aNus.

XKusbie cuctembl (OmocucTeMbl) Kak HpeaMeT u3ydeHus: Omonoruu. OTiHuue >KUBBIX
CUCTEM OT HEOPraHU4ECKOW MPUPOJIBI.

CpoiicTBa OuocucTteM U HX pa3HooOpazue. YPOBHH OpraHU3aluud OHWOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHbIN, TKAHEBBIM, OPraHU3MEHHBIN,  MOMYISLHOHHO-BUI0BOM,
9KOCHUCTEMHBIN (OMOTEOIIEHOTUYECKHH ), OMOCHEPHBIH.

JeMoHcTpanuu:

Tabmuubl u cxembl: "OCHOBHBIE TPHU3HAKK >KU3HU", "YPOBHU OpraHU3aIlMU >KHUBOK
pUpObI".

Oo6opynoBanue: moaens Mosekybl JITHK.

XUMHYECKHIi COCTAB U CTPOEHHE KJICTKH.

XUMUYECKUH COCTaB KIETKU. XUMUYECKHE DIEMEHTBI: MAKPOAJIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepasibHbIE BEIIECTBA.

OyHKIMK BOJBI U MHUHEPAIbHBIX BEIIECTB B KkieTke. llogaepxaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u ctpoeHune 6e1K0B. AMUHOKHUCIIOTHI - MOHOMEPHI 6enkoB. HezamMeHnnmebie
U 3aMEHHUMbIC AMHHOKHUCIOTHl. AMHMHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOM
MOJIEKYJbl (MIepBUYHASA, BTOPUYHAS, TPETHYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonorndeckue GpyHKIIMN OEITKOB.

@depMeHTHl - Ouosiornyeckue Katanuzatopbl. CTpoeHue QepMeHTa: aKTUBHBIM LEHTD,
cyoctparHas crnenuuunocts. Kodepmentsl. Butamunbel.  Otiamuuss  (QepMeHTOB  OT
HEOPraHUYECKUX KaTaJIU3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TIr0K03a, pubo03a U Ae30kcuprud03a), 1ucaxapuabl (caxaposa,
JIAKT03a) MU ToJMcaxapuabl (Kpaxmals, TIUKOTeH, IeJUTrono3a). buomormdeckue QyHkunu
YTJIEBO/IOB.

Jluruaer:  Tpurnmunepunbl, Qgocdonunuasl, crepounbl. [ 'uapodrIbHO-THAPOGOOHBIC
cBoiicTBa. bruonmornueckue ¢pynkuuu munuaos. CpaBHEHUE YIIeBOAOB, OCIKOB U JUMHJOB KaK
HMCTOYHUKOB YHEPTHH.

Hyxnennossie kucnorsl: JIHK n PHK. Hykneotnabsl - MOHOMEPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenue n ¢ynknuu JIHK. Crtpoenune m ¢ynkuuu PHK. Buasr PHK. AT®: ctpoenune u
GbyHKIHN.

HuTtonmorusa - Hayka o kieTke. KineTouHas TeopHs - mpuMmep B3aUMOJCHCTBUS UICH U
(haKkTOB B HAyYHOM MMO3HAHUU. METO/IbI H3y4eHUS KICTKH.

Krnerka kak nenoctHas xuBas cucrema. O01ue npu3Haky KIeTOK: 3aMKHYTasi Hapy>KHas
memOpana, monekynsl JJHK kak renetuueckuii anmapar, cucteMa CHHTE3a Oelka.

Tunsl KIETOK: »JyKapuoTHueckas U MpokapuoTnueckas. (OcoOEHHOCTH CTPOCHHUS
IpoKapuoTHueckoil kiietku. Knerounas crenka 6aktepuil. CTpoeHHe 3yKaprOTHUECKON KIETKH.
OcCHOBHBIE OTJINYHUS PACTUTEIHHON, )KUBOTHOU U TPUOHON KIIETKH.
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[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOYHAs CTEHKA, TNIMKOKAUKC, UX (YHKIIHH.
[Tna3maruueckass MemOpaHa, ee cBoWcTBa M (¢yHKuuu. llurommasmMa W ee OpraHOWABL.
OnnomemOpanubie opranou sl kietku: JI1C, annapat ["onbmxu, au3zocomsl. [lomyaBToHOMHBIE
OpraHOW/Ibl KIJIETKH: MUTOXOHJPHH, MacTUibl. [IpoucxoxxaeHne MUTOXOHIPHUM M TUTACTHI.
Bunet minactua. HememOpaHHble OpraHOU b KIETKH: PUOOCOMBI, KJIE€TOUYHBIHN [EHTP, LIEHTPUOIIH,
peCcHUYKH, KryTUKU. DyHKIIMU OpraHOUI0B KJIETKH. BKiltoueHus.

Snpo - perynaropuslii neHTp kieTku. CTpoeHue aapa: saepHas 000104ka, Kaproriama,
XPOMATHH, SPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. IlIneitaen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinn, K.M. bap.

Huarpammbl: "PacrnpeneneHue XUMHUYECKHUX HJIEMEHTOB B HEXHBOW mpupoje",
"Pacnipenenenue XMMHUYECKUX 2JIEMEHTOB B KUBOU Mpupo/e".

Tabmuupl 1 cxemel: "llepuogudeckas Tabnauia XuMUYecKux anemeHToB", "CTpoeHue
Moutekyibl Bonbl", "buocunTes Oenka", "Ctpoenue momnekynbl 6enka”, "Ctpoenue dpepmenra',
"Hyxneunossie kuciotel. JIHK", "Ctpoenune monekynbr AT®", "CtpoeHue s3ykapruoTHYECKON
kietkn", "Crpoenue >xuBoTHOW kieTrku'", "CrtpoeHue pactutenbHoM kieTku", "CrpoeHue
npokapuotnueckoi kietku", "Ctpoenue aapa kietku", "Yriaesoast", "Jlunuasr".

OO6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpyIOBaHME JUIsI TMPOBEACHUS HAOIIOJCHU,
M3MEpEeHul, SKCIIEPUMEHTOB, MUKPOIPENapaThl pacTUTENbHBIX, JKUBOTHBIX U OaKTepUaTbHBIX
KJIETOK.

JlabopatopHble U paKTU4YeCcKre paboThI:

Jlaboparopuast pa6ora N 1. "M3ydueHHe KaTaIUTUYSCKOW aKTUBHOCTH (PEpPMEHTOB (Ha
MpUMepe aMHIIa3bl WK KaTanassl)'".

Jlaboparopuass pabora N 2. "HN3ydeHwe CTpOCHHUS KIETOK pPaCcTEHUH, >KUBOTHBIX H
OakTepuii MOl MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U ux onucanue".

KuzHeneATeIbHOCTH KIETKH.

OOmeH BemiecTB, WIM MeTAa00IU3M. AcCHUMWIIIMSA  (IJIAaCTHYSCKU OOMEH) |
JTUCCUMUJISIINS (SHEPTeTUIECKUIT 0OOMEH) - IBE CTOPOHBI €IMHOTO Mporiecca MmeTabonmsma. Poib
3aKOHOB COXPAHEHHUS BEILIECTB U SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIA. Poib GpepMeHTOB B 0OMEHE
BEIIECTB U MPEBPAILEHUU SHEPTUH B KIIETKE.

dorocunaTe3. CmetoBas u TeMHOBas ¢a3bl QorocwHTe3a. Peakuu QorocuHTE3A.
DddexTuBHOCTh hoTOCHUHTE3A. 3HAUEHUE (HOTOCUHTE3A TS )KU3HU Ha 3emIie. Bnusinue ycnoBuit
cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €0 MPOJTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIole OakTepuu. 3HaU€HHWE XEMOCHHTEe3a IS JKU3HH Ha
3emie.

OHepreTuyeckuii oOMeH B  KieTke. PacrienjeHue BeLIECTB, BbIACTICHHE U
aKKyMYJINPOBAHHE SHEPTHH B KJIETKE. JTallbl SHEPreTUUecKoro oomMena. [ nukonus. bpoxenue u
ero BuAbl. KuciaopogHoe oOKucIeHHME, WIM KJIeTouHoe JbixaHue. OxucnurenbHoe
dbochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHA.

Peakiun matpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JHK. Peanuzarnus
TeHEeTHYECKOW MHpopManuu B KIeTKe. [ eHeTHueckuii Koa M ero cpoiicrBa. TpaHckpumnius -
MatpuuHblid cuaTe3 PHK. Tpancnsnus - OnocunTes Oenka. Jramnbl Tpanciasiuu. KogupoBanue
aMUHOKHCIIOT. Ponb pubocom B GMocuHTe3€e Oernka.

Hexnerounsie hopmbl sxu3HM - BUpYCHL. McTopus oTkpeiTrs Bupycos (/1.11. BanoBckuii).
OcoOeHHOCTH CTPOEHUS M KU3HEHHBIH IHMKI BUpPYcoB. bakrepmodaru. bonesnu pacreHuid,
KUBOTHBIX U YeNIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nummyHnonedunura yenoseka (BIY) -
Bo30yautens CIIMJla. OOpatHasi TpaHCKpUIIMs, peBepra3a W wuHTerpasa. I[Ipodmumakruxa
pacipocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUM.

JeMoHcTpanuu:



[Toptpetsr: H.K. Konsuos, /.. UBanosckuii, K.A. Tumupsizes.

Tabmuust w  cxembl: "Tunel  nurtanus", "Merabonuszm", "Mwutoxonapusa",
"Onepreruyeckuii oomen", "Xmopormiact", "®orocunres", "Crpoenne JIHK", "Ctpoenue u
¢bynkunonuposanue rena', "Cuntes 6enka", "I'enernueckuii kon", "Bupycst”, "bakrepuodarn",
"Ctpoenue u xu3HeHHbIN UK Bupyca CITM/]a, 6akrepuodara", "Permmkanus JJHK".

Ob6opynoBanne: moaenu-ammukanuu "Yasoenne JJHK u tpanckpunims”, "buocunTes
oenka", "Ctpoenue kiaeTku", monensb cTpykrypsl JJHK.

PasmHokeHHe M HHAMBUYAJIbHOE PA3BUTHE OPTaHU3MOB.

Kierounslii 1uKy, WM >KM3HEHHBIM LUK KieTku. MHTepdasza m muto3. Ilporeccsl,
npoTekaromue B uHTepdase. Pemnmukanus - peaknust marpuunoro cuHTe3a JJHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIN Ha0Op - KapuOTHM. JIMIUIOMIHBIM W TarjIOMIHBIA XPOMOCOMHBIC
HaOopel. XpomaTuabl. [{uTonornueckre OCHOBBI Pa3MHOKEHUS W MHAUBHIYAILHOTO Pa3BUTHS
OpPraHHU3MOB.

Henenue kietku - Muto3. Ctaguu muto3sa. [Ipoiiecchl, MpoucXoasIe Ha pa3HbIX CTAIUIAX
MuTO3a. bronorudeckuii cMbICI MUTO3A.

[Iporpammupyemast TOeib KJIETKH - arorTo3.

@dopmbl  pa3MHOXKEHHS OpraHM3MOB: Oecmoiioe U TMoioBoe. Buasl  Oecnonoro
Pa3MHOKEHHUS: JIJICHUE HaJBOE, NMTOYKOBAaHUE OJIHO M MHOTOKJIETOYHBIX, CIOpOOoOpa3oBaHHUeE,
BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHMPOBAaHHWE OPraHW3MOB, €r0 3HAYEHHUE IS
CEJICKIIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTOJIOrO.

Metio3. Craguu wmeitosza. [lporeccsl, npoucxonsdime Ha cTagusx Meinosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyecknii cMbIC U 3HaYEHUE MEN03a.

I'amerorenes - mporecc 00pa3oBaHMSI MOJIOBBIX KJIETOK y KHUBOTHBIX. [10JIOBBIE JKEIE3bI:
CEMEHHHMKHU U SUYHUKU. OOpa3oBaHME M Pa3BUTHE MOJOBBIX KIETOK - raMeT (CIepMaTo30u,
SHUIIEKJIETKA) - CchepMmaroreHe3 u ooreHe3. (OCOOCHHOCTH CTPOCHHS — SHIEKICTOK |
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHOoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbel AMOPHUOHATBHOTO PA3BUTHUS Y IMO3BOHOUYHBIX J>KUBOTHBIX: JIPOOJIEHHE, TacTpPyJALUA,
opranorenes. [ToctamOpronansHoe pa3BuTue. TUlbl TOCTIMOPHOHAIBHOTO Pa3BUTHS: TIPSIMOE,
HempsiMoe (JIMYMHOYHOE). BrnusHue cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKJACHHBIE YPOJICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOSHUE CEMEHH, CTaIUH
pPa3BUTHSL.

JleMoHcTpanuu:

Tabnuue! 1 cxemsl: "@opMbl pa3MHOKEHUSI OpraHu3MoB", "/[BoilHOE OIJI0JOTBOPEHHE Y
IIBETKOBBIX pacTeHuil", "BereraTuBHOE pa3MHOkeHHE pacTeHuid", "Jlenenue kineTku 6akrepuii”,
"Ctpoenue mosioBbix kietok", "Crtpoenue xpomocombl", "Kierounsiii nukn", "Pernukarus
JHK", "Muto3", "Meiio3", "[Ipsamoe u Henpsmoe pazButue', "['ameTorenes y MiIeKOmUTaIIUX
u genoBeka”, "OCHOBHEIC CTaguK OHTOIeHe3a'" .

OO6opymoBaHue: MHKPOCKON, MHKporpemnapaTsl "CrepMaTo30uapl MIICKOTUTAIONMEro",
"Sitnexerka miuekonurawomiero”, "Kapruokunes B KJIeTKax KOpelika Jyka', MarHuTHast MOJI€Ib-
anmmukanus "Jlenenne knetku", moaens JIHK, moxens Meradaznoit XpoMOCOMBEI.

JlabopaTopHbIie u MPaAKTUIECKHE PAOOTHI:

Jlaboparopnas pabora N 3. "HaOmroieHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JyKa Ha
rOTOBBIX MUKpoIpenaparax".

Jlabopatopnast pa6otra N 4. "H3ydeHume CTpOEHHUs IIOJOBBIX KIETOK Ha TOTOBBIX
MUKpoInpenaparax".

HacsiencTBeHHOCTH M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3agaum reHerwku. Mcropuss pa3BUTHS TeHETHKUA. Poiib IUTONOTMM M
SMOPHUOJIOTUH B CTAHOBJICHUH FeHETHKH. BKiIal pocCHilCKuX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
reHEeTUKU. MeToabl TEeHETHKU (TUOPUIOJOTUYECKHUM, HHUTOT€HETHYECKUH, MOJIEKYISPHO-

5



reHeTuyeckuit). OCHOBHBIE TeHEeTHUECKHe MOHATH. | eHeTnyeckas CUMBOJIMKA, UCTIOIb3yeMas B
CXEMax CKpEIMBaHHII.

3aKOHOMEPHOCTH  HAcJEelIOBaHUs  NPU3HAKOB, YyCTaHOBIeHHBbIe [. Mennenem.
MoHoruOpHuIHOE CKpelUBaHue. 3aKOH eTUHO00pa3wsi THOPUIOB MEPBOTo MOKoJIeHus. [IpaBuio
JOMUHUPOBAHMS. 3aKOH pacUIerieHus Mpu3HakoB. ['umore3a yuctoTel ramer. [loiaHoe u
HETIOJTHOE JOMUHUPOBAHUE.

JlurubpugHoe CKpelmMBaHHE. 3aKOH HE3aBUCHMOTO  HACJelIOBaHUS  MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JTUTHOPUIHOTO CKpEIIMBAHWS. AHAIM3HPYIOIIEEe CKpEIIMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOMIETO CKPEIIUBaHUS 7Sl ONIPEeAeTICHUS] TEHOTHUIIa OCOOH.

CuenneHHoe HacienoBaHue npu3HakoB. PabGora T. Moprana 1o CHEMIEHHOMY
HACJIeTOBaHHIO TeHOB. HapyieHue cueniieHus TeHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpoMOCOMHasi TEOpHS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka momna. XpoMOCOMHOE OTpezieNieHue moja. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHbie U reTeporaMeTHble OpraHuW3Mbl. HacienoBaHue NpPHU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBocTh. Buibl H13MEHYMBOCTH: HEHACIIEICTBEHHAS U HAClIeICTBEHHAsl. Posib cpeibl
B HEHACJIEJICTBEHHOW HW3MEHUYUBOCTH. XapaKTEpUCTUKAa MOAU(PUKAIIMOHHON H3MEHUHMBOCTH.
BaprannonHsIi psin 1 BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KoandyecTBeHHbIE U
KauecTBEHHbIEC TPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(GUKAIIMOHHOW N3MEHUYHUBOCTH.

HacnencreenHnasi, Wi reHOTHITHYECKAs, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUHUBOCTb.
Meiio3 W TOJIOBOM TpoOIecC - OCHOBAa KOMOWHATHBHOW WM3MEHYMBOCTH. MyTalMoOHHAs
M3MeH4YMBOCTh. Kitaccudukamms myTtanuid: TeHHBIE, XpOMOCOMHBIE, TeHOMHbIe. Yacrora u
MPUYMHBI MyTaluid. MyTtarenHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HACJIEICTBEHHOM
n3MenunBoctyu H.M. BaBunosa.

BHesnepHast Haci1e/ICTBEHHOCTh U U3BMEHYUBOCTbD.

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI TE€HETHUKH YeJIOBEKa:
reHeaJoTuYecKnii, ONU3HELOBBI, NHUTOTEHETHYECKUM, OHOXUMUYECKUN, MOJIEKYISIPHO-
reHeTudyeckuid. COBpeMEHHOE OIpe/e/ieHUe TEeHOTUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHHUE,
TeHOTUITUPOBaHue, B ToM uucie ¢ nomoiibio [M[P-ananuza. HacneacrBenusie 3a0osieBaHus
9elloBeKa: TeHHble Ooyie3HW, OOJEe3HW ¢ HACJIEICTBEHHOW MPeIpacloiokeHHOCTRIO,
XxpoMocomHble Oose3nu. CoMmaruyeckue M TeHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIHITBI 370POBOTO 00pa3a KU3HU, TUATHOCTHKH, MPO(PHIAKTUKY U JICYCHUS TeHETUICCKUX
0one3Heil. Menuko-reHeTHUecKoe KOHCYJIbTUPOBaHHE. 3HAUCHUE MEIUIMHCKON TeHETHKU B
MPEIOTBPALICHUH U JICYCHUY TeHETHICCKUX 3a00JIeBaHUI YEeTIOBEKA.

JleMoHcTpanuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodees-
Pecorckmit, H.U. BaBunos.

Tabmuuer u cxembl: "MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOTeHeTHYecKass OCHOBA',
"3aKOH paclieryieHus M €ro LHUTOreHeTHdeckas ocHoBa", "3aKOH YHMCTOTBI Tramet",
"Muruopunnoe ckpemuBanue”, "lluTomornueckue OCHOBBI TUTHOPUIIHOTO CKpENIMBaHUA",
"Meiio3", "B3aumMopeiicTBue amienbHbIX TeHOoB", "l 'eHeTnYeckre KapThl pacCTEHUM, )KUBOTHBIX U
yenoseka", "['enermka mosa", "3aKOHOMEpPHOCTH HACIEIOBaHUS, CIICIUIEHHOTO C ToJioM",
"Kapuotunbel dyenoBeka U KMBOTHBIX", "Buapl w3MeHunBoctu", "MoaudukanuonHas
n3MeHunBocTh", "HacnenoBanue pesyc-daxrtopa", "I'eneruka rpymnmn kposu", "MyTanuoHHas
W3MEHUYHUBOCTB".

ObopynoBanue: Mojenu-aniumkanuu "MoHoruOpuaHoe ckpemuBanue”, "HemomHoe
nomuHupoBanue", "JluruObpumnoe ckpemuBanue”, "Ilepekpect XpoMocom", MHKPOCKON H
mukponpemnapar "Jpozopuna" (Hopma, mytanuu (GOpMbI KPBUIHEB U OKPACKH Tela), repoapuii
"T"opox moceBHOI".

JlabGopaTopHbIie u MPaKTUIECKHE PAOOTHI:

Jlabopartopnast pa6ora N 5. "M3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO U JTUTHOPHIHOTO
CKpEIIMUBAaHUS Y IPO30(HITBI HA TOTOBBIX MHKpOIpernaparax”.
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Jlaboparopuas padora N 6. "HM3yuenne mMoauukaMoHHOW N3MEHYHBOCTH, IOCTPOSHHE
BapHAallIOHHOTO psAJia U BApUAIL[MOHHOMN KpUBOM".

Jlaboparoprast pabora N 7. "Awanu3z wMyTaumid y JIpo30puiIbl Ha TOTOBBIX
MUKpornpenaparax".

[Tpaktrueckas padota N 2. "CocTaBieHne U aHAIU3 POJIOCIOBHBIX YeoBeKa'.

Cenexuust opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuus Kak Hayka M Mpolecc. 3apoKJIeHUE CeIeKINU U JomecTukanus. Yuenue H.A.
BaBuiioBa 0 IEHTpax NPOUCXOXKICHUS W MHOT000pas3wsi KyIbTypHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUSI TOMAITHUX KUBOTHBIX. COPT, Opo/Ia, IITaMM.

CoBpeMeHHbIE METOJIbI CeleKIUU. MacCoBBIi U UHIMBUAYAIbHBIM OTOOPHI B CEIEKIIMHU
pactenuii 1 KUBOTHBIX. OlleHKa IKCTepbepa. bau3kopoicTBEHHOE CKpelMBaHue - UHOPH/IMHT.
UYucras nunus. CKkpeluBaHue YUCThIX JUHUM. ['eTeposuc, ninn rubpunnas cuia. HeponcrteenHoe
CKpemuBaHue - ayrOpuauHr. OtaaneHHas THOpuAM3alMs U ee ycnexu. VICKycCTBeHHBIN
MyTareHe3 M TMOJIYYeHHE TMOJUIUION0B. JlOCTIKEHUSI CEeNeKIUU PACTEHHM, KUBOTHBIX W
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. [ 'eHHas HWHXXEHepus. IJTambl CO3AaHUS
pekomOuHanTHoi JIHK wm TpancreHHwsix opranu3moB. Kierounas wumkeHepus. KieTounbie
KYJIbTYpbl. MUKPOKJIOHAJIEHOE Pa3MHOKEHUE pacTeHnil. KilonnpoBaHue BEICOKOPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. DKOJOTHYECKHE U JIThdyeckue mnpobiembl. I'MO -
TeHETUYECKU MO (DUIIMPOBAHHEBIE OPTaHU3MEI.

JleMoHcTpanuu:

IToprpersr: H.W. BaBuiios, 1.B. Muuypus, I'./[. Kapnieuenko, M.®. VBaHoB.

Tabmumpel u cxembl: Kapta "LIeHTpbI TPOUCXOXKACHUS M MHOT000paszusi KyJIbTYpPHBIX
pactennii”, "Ilopoasl nomamHux xuBoTHBIX", "CopTa KynpTypHBIX pacTeHuil", "OTtnaneHHas
ruopunmzarus”, "Paboter akamemmka M.®D. MHanoma", "llomumuionmus", "OOBEKTHI
ouotexHonorun", "Kierounsie KynbTypsl U KioHupoBanue", "KoHCTpyupoBaHHE U TMEpEeHOC
TE€HOB, XpOMOCOM".

O6opynoBaHue: MYJSDKU TUTOJIOB U KOPHEIUIONOB JUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii "CenbCKOX035HCTBEHHbBIE pacCTCHHS .

JlabGopaTopHble u MPaKTUIECKHE PAOOTHI:

Okckypcust "OCHOBHBIE METOJIBI M JOCTHIKEHHUS CEJISKIIMU PACTCHHH W >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIHIO, TIEMCHHYIO (DepMy, COPTOMCIBITATENLHBI Y9aCTOK, B TCIUIMIHOE
X035IICTBO, JTa0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO 1IEHTpa)".

11 KJIIACC

IBOJIONMOHHAS OMOJIOTHS.

[IpeanochIKY BO3ZHUKHOBEHHUS SBOJIOLNUOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €€
MeCTO B OMoJoruu. BnusiHre 3BONIOIMOHHON TEOpUHU Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CunerenbctBa »BoyolMU. [laneoHToNmOrMYecKue: MOCIIENOBATEIBHOCTD MOSIBICHUS
BUJIOB B MAJICOHTOJIOTHYECKON JIETONNCH, TIepexoaHbie popmbl. buoreorpaduyeckue: cXoacTBO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA M pa3iuuus 3MOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AQHAJIOTHYHbIC, PYAUMEHTapHBIC OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OpomormonHas teopust Y. JlapBuna. Ilpenmochiiky BO3HHUKHOBEHHS JapBUHU3MA.
JIBWOKympe CHJIbl  DBOJIONMUA BUJOB 10 JlapBuHY (W30BITOYHOE pa3MHOXKCHHE TMIPH
OTPaHUYEHHOCTH PECYpCOB, HeEOIpeneieHHas H3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus sBosonun (CTD) 1 ee OCHOBHBIE TTOJIOKEHUS.

MuxkposBomntorud. [Tonmynsius Kkak eIMHAIA BUAA U SBOTIOLNH.

JIBmoxymiue cuibl ((pakTopbl) SBOMIONMHA BUIOB B Mpupoae. MyTallMOHHBIA MPOLECC U
KOMOMHATHBHAs HM3MEHYHMBOCTh. [lomymsimuioHHBIE BOJHBI W Jpeiid reHoB. M3omsanus wu
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MUTpaLys.

EcrecTBennblii 0TOOp - Hampasisromuii (akrop 3Bomonnu. PopMBl €CTECTBEHHOTO
orbopa.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3yabTatT 3BOJIONHNH. [IpumMeps! mpucnocobaeHnit
y Opranu3mMoB. ApoMop(}03bl U UAN0-aAATI TALUH.

Bun u BumooOpasoBanue. Kputepum Buma. OcHOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHYecKoe.

MaxkpoosBosrorust. @OpMbI IBONIONUY: (pueTnyeckas, AUBEPreHTHAs, KOHBEPTEeHTHAs,
napasenbHas. HeoOpatuMocTh 3BOMIOIMH.

[IpoucxoxaeHne  OT  HeCHEIUAIM3UPOBAHHBIX  TpeakoB.  IIporpeccupyromias
crienuanu3anus. AJanTuBHAs pajnualys.
JeMoHcTpanuu:

[Toptpetsr: K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkens, @. Mromnep, A.H. CeBepiios.

Tabmuupl u cxembl: "PasBuTue opraHmueckoro wmupa Ha 3emute", "3aponbInim
MO3BOHOYHBIX KHMBOTHBIX", "Apxeonrtepukc", "®opmbl O0prObI 3a cymiecTBOBaHHE",
"EcrectBennsiii  or6op", "MHorooOpasue coptoB pacteHuit", "MHoroo6pasue Mmopoj
XKHUBOTHBIX", "Tlonmynsun", "MyTanuoHHast U3MEHUYUBOCTD ", "Apomopdo3ssr",
"Unnoamantaruu", "OO6mas nerenepanus’, "JIBmxkymue cunbl 3Bomoruu”, "Kapra-cxema
mapmpyra myremectsus Y. Jlapsuna", "bBoprba 3a cymecrtBoBanue", "IIpucnocobieHHOCTD
opranusmoB", "['eorpaduueckoe BumooOpazoBanue", "Ikogoruueckoe BuooOpazoBanue.

OO6opynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3JIMYHBIMU THITAMHU OKPACKH, HAOOP TUIOIOB U
ceMsiH, KoJieKmus "TIpruMephl 3alUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX", Moaenb "OCHOBHBIC
HalpasJieHUs HBOOLUK", 00beMHas MoJienb "CTpoeHre TOJI0BHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckass kapra wmwupa, KoJuiekius "dopMbl COXpaHHOCTH MCKOMAEMbIX
KUBOTHBIX M pacTeHuil", monens anmunkanus "llepekpect xpomocom", BilaXkHbIE MpeHapaThl
"Pa3Butne Hacekomoro", "Pa3zputue nasarymku", Mukpomnpemnapat "Jlpo3oduna" (Hopma, MyTaruu
(OpMBI KPBUTBEB U OKPACKH TEJa).

JlabopatopHble U MpaKTUUYECKHe pabOThI:

Jlaboparopnas padota N 1. "CpaBHeHHUE BHIOB TT0 MOP(OIOTHIECKOMY KPUTEPHIO".

Jlaboparopnast pab6ora N 2. "OnwcaHue NPUCIIOCOOTIEHHOCTH OpraHU3Ma H  €e
OTHOCUTENLHOTO XapakTepa'.

Bo3HukHOBeHHME M Pa3BUTHE KU3HU HA 3eMm.ie.

JloHay4yHbIe MIpEACTABICHUS O 3apOXKACHUU XU3HU. HayuHble THTIOTE3b BOSHUKHOBEHUS
KU3HU Ha 3emiie: aOuMoreHe3 M MaHcrepMus. XUMHUYecKas 3BOJIONWA. AOHMOTEHHBIA CHUHTE3
OPraHWYECKUX BEHIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIILHOE MOATBEPKICHUE
XUMHUYECKOH 3BoOIMU. HauanbHbie dTanbl Ouonornyeckoi 3Bomooruu. ['unoreza PHK-mupa.
dopMupoBaHrue MEOpPaHHBIX CTPYKTYp M BOZHHUKHOBEHUE MPOTOKJIETKU. [lepBhie KIETKU U UX
sBosronHsl. POpMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pa3zButue xxu3num Ha 3emIe 1o spam u niepuoaam. Karapxeit. Apxerickast u mpoTepo3oncKas
apsl. [laneo3olickas spa u ee epuo/Ibl: KEeMOPHICKHA, OPJIOBUKCKUH, CUITYPUUCKUH, IEBOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30licKas 3pa U €€ MePUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaliHo3oiickas 3pa u ee nepuoabl: MAJIEOr€HOBbIA, HEOT€HOBBIN, aHTPOITOI€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJIOTHYECKUX mporieccoB. OCHOBHBIE 3Tambl SBOIOIUH
PaCTHTENHLHOTO M YKHBOTHOTO MHUpAa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. llosiBieHwue,
paciBET U BHIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpa’keHue BOMIOIUU. OCHOBHBIE CUCTEMAaTHUECKHE
TpYMIBl OPTraHU3MOB.

OBonronMsl  4YeioBeKa. AHTPOIOJIOTHA Kak Hayka. Pa3BuTue mnpeacraBieHUd o
MIPOUCXOXKACHUU YeToBeKa. MeTo bl n3yueHus anTponoreHe3a. CXoCTBa U pa3Inyus YelIoBeKa
1 )KMBOTHBIX. CHCTEMAaTHUUYECKOE MOJI0KEHHUE YEIIOBEKA.
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JBuwxymue cuibl  (pakTopbl) aHTpororeHeza. HacnmeacTBeHHass HM3MEHUHMBOCTh H
ecTeCTBEHHBII 0TOOp. OOIIeCTBEeHHBII 00pa3 )KU3HU, H3TOTOBJICHUE OPYIUN TPy/aa, MBIIUICHHE,
pedb.

OcCHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONMHUTEKH, YUeIOBEK yMEIbIi,
Uenoek mnpsaMoxonasmui, YenmoBek HeanaepTtaibckuii, YenmoBek pa3zyMublid. Haxonku
HCKOIIAeMBbIX OCTATKOB, BPEMs CYIIIECTBOBaHUS, 00JACTh pacnpocTpaHEeHusl, 00beM T'OJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIUS.

Yenoseueckne pacbl. OCHOBHBIC OOJIBIIINE pachl: eBpOIeouIHAs (€Bpa3uiickasi), HETpo-
aBcTpajougHas  (dKBaTOpHalbHAs), MOHIOJIOMAHAA  (a3uMaTCKO-aMepHuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENCH YENOBEYECKMX pac K YCIOBHUSAM CYIIECTBOBAHMUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHcTpanuu:

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

Tabnuusl 1 cxembl: "Bo3nukHoBenue ConHeuHo cucteMsbl", "Pa3BuTne opraHndeckoro
mupa", "PactutenpHas kierka"', "JKuBoTHas kierka", "IIpokapumoTmyeckas KieTka',
"CoBpemeHHas cucrteMa opranuyeckoro mupa', "CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U 4eJIoBeKo0Opa3HbIX 00e3bsiH", "OCHOBHBIE MecTa MalleOHTOJIOTHYECKHX HaXOJ0K
IIPEIKOB coBpeMeHHoro uenoseka", "JlpeBneiimme moan", "JpeBnue moau", "Ilepsbie
coBpeMeHHbIe oau", "UenoBeyeckue pachl'.

Ob6opynoBanne: Mymspku  "Ilpoucxoxkaenrne demoBeka' (OFOCTBI  aBCTPAJIONMUTEKA,
MUTEKaHTPOIa, HeaHIepTajblla, KPOMAaHBOHIIA), CIENKH WM M300paKeHUsI KaMEHHBIX OpyIui
MEPBOOBITHOTO YeJIOBEKa (KAMHHU-UOMIIEPHI, pyOHIia, ckpebdia), TeOXpOHOJOTHUECcKas Tabuna,
KoJITeKIus "@OopMbl COXPAaHHOCTH MCKOITAEMbIX KUBOTHBIX U PACTCHUI".

JlaGopaTopHble U paKkTUIecKrue paboTHI:

[TpakTrueckas padora N 1. "M3ydeHre HCKOMAEMbIX OCTAaTKOB PACTCHHH U KUBOTHBIX B
KOJUIEKIMSIX".

DKckypcus "IBOTIONNS OpraHUYECKOro Mupa Ha 3emie" (B €CTECTBEHHO-HAYYHBIN WITH
KpaeBeIuecKuil Mmy3eil).

Oprasusmbl 1 OKpY:Ka0IIasi cpeaa.

OKkojorusi Kak HayKa. 3aJaud W pas3fesibl 3KOJOTMU. MeToabl 3KOJOTHYEeCKUX
UCCIIEeIOBaHMM. DKOIOTUYECKOe MUPOBO33PEHHUE COBPEMEHHOTO UeIOBEKa.

Cpenst  oOuTaHHMS  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYIIHAs,  IOYBEHHa,
BHYTPHUOpPTaHU3MEHHAsI.

Okonoruveckue ¢akropbl. Kinaccudukarus skonmornueckux (HpakTopoB: aOHOTHYECKHE,
OMOTHYECKHNE U aHTpONOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (akTOphl: CBET, TEMIleparypa, BIAKHOCTh. DOTONEPHOIN3M.
[IpucnocoOneHuss OpraHu3MoB K JeHCTBUIO abuoTHYeCcKUX (akTOpoB. bruomornyeckue puTMBI.

buotnueckne Qakropel. Bumbl OHMOTHYECKUX  B3aUMOJEWUCTBUN: KOHKYPCHIIHS,
XHUIIHAYECTBO, cUMON03 U ero (opmsl. [lapazutusm, koomnepanus, MyTyaln3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHWYECTBO). AMEHcaIM3M, HEWTpanu3M. 3HadeHHE OMOTHYECKUX
B3aMMOJICHCTBUII IJIs1 CYIIIECTBOBAHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTHUECKUE XapaKTEepUCTUKU monyiasauur. OCHOBHBIE TIOKa3aTead MOMYJISIIUN:
YHUCIEHHOCTh, TUIOTHOCTh, POXKJAa€MOCTh, CMEPTHOCTb, MPUPOCT, Murpauusa. JuHamuka
YUCJICHHOCTHU MOMYJISIUKA U €€ PETYIISIHS.

JleMoHcTpanuu:

[Moptpetsr: A. 'ymbonpar, K.®. Pynse, D. I'ekkens.

Tabmumpe! n cxemsl: kapta "[Ipupoanrsie 30Hb1 3emun”, "Cpeabl 0OMTaHUS OpPraHU3MOB",
"®oronepuoausm", "llomymsauuu", "3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSALUU
nHpyzopun-tydenpku", "I[lumensie menu".

JlaGopaTopHble U MpaKTUIeCKre paboTHI:

Jlabopartopnas pa6ota N 3. "Mopdonornueckre 0cCoOOEHHOCTH paCTEHUH U3 Pa3HBIX MECT
obutanus".



Jlaboparopnas pa6ora N 4. "BnusHue cBeTra Ha pOCT U Pa3BUTHE YEPEHKOB KoJjieyca'.
[Ipaktuueckas padora N 5. "[lojicueT MIOTHOCTH NOMYJSIMNA Pa3HBIX BUAOB pacTEHUN".
Coo01recTBa U DK0JOrH4ecKknue CHCTEMBI.

CoobmiectBO  OopraHu3mMoB -  Ouomeno3. CTpykTypbl  OWOIIEHO3a:  BHIOBaf,
MPOCTpaHCTBEHHAA, Tpodudeckas (muiieBas). Buabl-nomuHanTsl. CBA3u B OMOIIEHO3E.

Okosnorudeckre cuctemsl (9kocuctembl). IloHsatne o0 3kocucTtemMe W OHMOTeOIEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTHl HIKOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTBHI, pEIYIEHTHI.
KpyroBopot BemiecTB W IMOTOK SHEPIUM B IKOcCHUCTeME. Tpoduueckue (MHUIIEBHIE) YPOBHH
skocuctembl. [lumessle nenu u cetu. OCHOBHBIE TOKa3aTeNd SKOCUCTEMBI: Onomacca,
MPOAYKIUS. DKOJOTHYECKHE MUPAMUIBI: MPOMYKIIMH, YUCIEHHOCTH, Omomacchl. CBoMCTBa
HKOCUCTEM: YCTOWYHBOCTD, CAMOPETYIIsusl, pazButue. CyKIieccus.

[IpuponHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMAa XBOWHOIO WM
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHbIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YpOo3kocucTeMsl. bruonornueckoe u
X035IIICTBEHHOE 3HAaYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobOpasue kak GakTop yCTOMUUBOCTH dKOcHCcTeM. CoxpaHeHUEe OMOIOTUYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B.U. Bepnaackoro o 6uocdepe. ['paHuibl, coctaB U CTPYKTypa OHOCHEpHI.
Kupoe BemiectBo u ero ¢yHkuuu. OcobeHHOCTH OMOchepbl Kak TI00AIBHOW IKOCHUCTEMBI.
JluHamuueckoe paBHOBECHE B 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbsl BemiecTB M OMOT€OXMMHUYECKHE IUKIBI AJIEMEHTOB (Yyriiepoja, a3oTa).
3oHanpHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emin. AHTpONoreHHbIe H3MeHeHus B Onocdepe. ['modanbHbIe
9KOJIOTMUECKUE TTPOOIJIEMBI.

CocymiecTBoBaHM€e IPUPOIBI U yeroBeuecTBa. CoxpaHeHne Onopa3HooOpasus Kak OCHOBA
ycroitunBoctr 6nocdepbl. OCHOBA paIlMOHAIBHOTO YIPABJICHUS MIPUPOTHBIMU PECYPCAMU M UX
ucrnoib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIBL.

JeMoHcTpanuu:

[Toptpetsl: A /1. Tencnu, B.H. Cykaues, B.W. Bepuanckuii.

Tabmuusl u cxemsl: "l[lumessie nenu", "buonenos: cocraB u crpykrypa, "[Ipupoansie
coobmecta", "llemn mnwuranms", "Dkomormueckas mnupamuma', "buocdepa m demorek",
"JKrocucTemMa MUPOKOIUCTBEHHOTO Jieca", "DkocucTema XxBoiHOTO Jieca", "buorenos Bogoema’,

"Arpouenos", "IIpuMmepHbIE aHTPONOrE€HHBIE BO3JAEHUCTBUA Ha mnpupoay", "Baxneiue
VCTOYHUKHU 3arpsi3HEHUsl BO3JyXa W IpyHTOBbIX BOoJA", "llouBa - BaxkHelIas cocTaBisfOILas
ouocheprr", "daktopel aerpaganuu  mouB", "IlapHukoBwni  3ddekt", "dakTOpHI

paiMoaKTUBHOTO 3arpsi3HeHHs Onocdepnr”, "OO0mmast cTtpykTypa ouocdepsr”, "Pacnpocrpanenue
xu3HU B Omocdepe", "O30HOBHIN 3kpan Ouochepsr”, "Kpyrosopor yriepoma B Ouocdepe",
"KpyroBopot a3ora B npupoze".

O6opynoBanue: Moaenb-anmIukamnus "Tunuaasie OnoreHo3sl", repbapuii "PacTurensHbie
coobmiectBa", kosuiekiuu "buonenos", "Bpenurenu BakHEMIIMX CEITbCKOXO3SMCTBEHHBIX
KynbTyp", TepObapuu W KOJJIEKIMHW pPACTEHUH W IKUBOTHBIX, MPHUHAJISKANIME K pPa3HBIM
HKOJIOTUYECKUM TpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit denepaiuu, n300pakeHus
OXpaHsIEeMbIX BHJIOB PACTEHUN U KUBOTHBIX.

2. Ilnanupyemble pe3y/jbTAThl OCBOEHHS YUeOHOI0 MpeaMeTa

JIMYHOCTHBIE:

JIngHOCTHBIC pe3yabTaThl OCBOCHHS YueOHOTO TpeaMera ""bruosorus” qoMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAllui, TMO3UTUBHBIX BHYTPEHHHX
yOeXaeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCUICKOro  OOIIEeCTBa,
paclIMpeHre KU3HEHHOTO OIbITa U ONbITA ACSITENHOCTH B IMPOIECCEe pean3allid OCHOBHBIX
HAIpPaBJIEHUI BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:
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I'pasricoanckozo eocnumanusn:

C(OPMHPOBAHHOCTh TPAXKAAHCKON TMO3UIMKM OOYYaroImIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHUTYLMOHHBIX MpaB U OOA3aHHOCTEH, yBakKEHHE 3aKOHa H
MIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JESATENBHOCTH IPH CO3/1aHUU yUEOHBIX MPOEKTOB,
peleHnn y4eOHbIX U MTO3HABATeNbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIIO3HMIIMIO 110 OTHOIIECHUIO K SIBJICHUSM
COBPEMEHHO KU3HU U OOBSICHSATH €¢;

YyMEHHE YYHUTBIBATH B CBOUX JEHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pasHbIMU yOEXKIEHUSAMHU, KYIbTYPHBIMH LIEHHOCTSIMH U COLIMAIbHBIM
MOJIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOI'O BBIMOJTHEHUS YYEOHBIX,
MIO3HABATEJIbHBIX M MCCIENI0BAaTEIbCKUX 337ay, YBAKUTEIbHOE OTHOLIEHHME K MHEHUIO
OTIIMIOHEHTOB MPH 00CYXJAEHUH CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COIEPIKAHMUS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH.

Ilampuomuueckozo eocnumanus:

c(hOPMHUPOBAHHOCTH POCCUNUCKON TPaKIAHCKON MICHTHYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTHM mepel PoauHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOl 53bIK U KyJNbTYpY, IPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOLIEHWE K TNPHUPOAHOMY HACICAWID U MaMSATHUKAM MPHUPOABL,
JnocTHXkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJAJl POCCUHUCKUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE
OuoI0ruM, MOHUMaHUE 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB ITPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujeiHas yOeXJIEHHOCTb, TOTOBHOCTh K cly)xeHHI0o OTedecTBY U €ro 3allluTe,
OTBETCTBEHHOCTH 32 €r0 CyAbOYy.

JlyX06HO-HPABCMEEHHO20 60CRUMAHUA:

OCO3HaHUE AYXOBHBIX IEGHHOCTEH POCCUKCKOr0 HapoAa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CHOCOOHOCTH OILEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIEC PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYIYyIIETo;

OTBETCTBEHHOE OTHOLIEHHME K CBOMM pOJUTENSM, CO3/IaHHI0O CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATHS [IEHHOCTEN CEMEHHOMN XU3HH B COOTBETCTBUU C TPAJULMIMHU HApPOJIOB
Poccun.

Icmemuuecko2o 6ocnumanus:

ACTETUYECKOE OTHOILLIEHUE K MHPY, BKJIIOUasi ICTETUKY ObITA, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MIOHMMAaHHUE YMOLIMOHAIBHOTO BO3JAEMCTBHSI )KUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXXEHHUIO B Pa3HbIX BHUIAX HCKYCCTBAa, CTPEMJICHUE MPOSIBIATH
KayecTBa TBOPUYECKOM JINYHOCTH.

Du3uueckozo eocnumanu:

MOHMMAaHKE U peasin3alisl 3J0POBOTO M OE€30MacHOTO 00pa3a KU3HU (340pOBOE MUTAHHE,
coONI0fieHNe TUTUEHHUYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTAbIXA,
perynsipHass (U3MYECKass aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MIOHMMaHWE LIEHHOCTH TMpaBWJ WHJIUBUIYAJbHOTO M KOJUIEKTUBHOIO O€3011aCHOTO
MOBEJCHUS B CUTYyallUsIX, YTPOKAOIINX 3I0POBbIO U )KU3HU JIHOJEH;

OCO3HAHME TOCIEACTBUI M HENPHUSITHE BPEAHBIX MPUBBIUEK (YIOTPEOICHHS aKOTOJIs,
HapKOTHUKOB, KYPEHHUS).

Tpyooeozo eocnumanus:
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TOTOBHOCTH K TPYly, OCO3HaHHUE IICHHOCTH MAacTEePCTBA, TPYI0JIIO0HE;

FOTOBHOCTh K  aKTHBHOM  JICATCILHOCTH  TCEXHOJIOTHYSCKOM M COLMAIbHOM
HaIpaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IMJIAHUPOBATh M CAMOCTOSTEIHHO BBITIOJIHATH
TAKYIO JEATEIbHOCTD;

WHTEpPEC K Pa3IMUHBIM cepaM MpoPecCHOHANBHOM JAEATEILHOCTH, YMEHUE COBEpIIATh
OCO3HAHHEBIN BEIOOp OymyIiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUH BCEH
JKHM3HU.

IKonozuueckozo eocnumanus:

IKOJIOTHYECKH I1eTIECO00pa3HOe OTHOIICHNE K TIPUPOJIe KaK UCTOYHHKY KU3HH Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIICHUE YPOBHS 3KOJIOTHYECKON KYJIBTYphl: NMPUOOPETEHHUE OMBITA TJIAHUPOBAHUS
MOCTYIKOB M OIIEHKH WX BO3MOKHBIX MOCIEACTBUU JJIs1 OKPY>KAIOIIEH CPEJIbl;

OCO3HaHUE TII00aTHHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U TTyTel UX PelIeHus;

CIOCOOHOCTH HCIIOJIB30BaTh MPHOOPETAaEMbIC TIPH U3YICHUN OWOJIOTHHU 3HAHUS U YMECHHS
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM TPUPOJIONOIB30BAHIEM (COOIOICHUE
MpaBWI TMOBEACHUA B MPUPOJIC, HAMPABICHHBIX HA COXPaHEHHE PABHOBECUS] B IKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEMNpPUATHE JEHCTBUM, MPUHOCAILIUX BpEJ OKPYXKAlolIed MPUPOTHOM Cpeje,
yYMEHHUE MPOTHO3UPOBATH HEOJATONPUSTHBIE SKOJOTUUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JICUCTBUN U MPEIOTBPAIIATH UX;

HAJIMYKAE PA3ZBUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTHYECKON KYJIBbTYphI, OMbITA
JIEATEIbHOCTH  DKOJOTMYECKON  HAINpaBIEHHOCTH, YMEHHUS PYKOBOACTBOBAThCA HMH B
MMO3HABATEJIbHON, KOMMYHUKATUBHOM M COLUHUAIBHOW MPAKTUKE, TOTOBHOCTH K YYACTHIO B
MPAKTUYECKOU JIESITETbHOCTH SKOJOTMYECKOM HAIPABICHHOCTH.

Ilennocmu nayunoz2o no3nanus:

c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAayKd ¥ OOIIECTBEHHOW TMPAKTUKW, OCHOBAHHOTO HAa JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHDE;

COBEPUIEHCTBOBAHHUE SI3bIKOBOW M YUTATEJICKON KYJIbTYPbI KaK CPEACTBA B3aUMOICHCTBUS
MEXK]1y JIFOJIbMH U TTIO3HAHUS MUPA;

MOHVMAaHUE CHeNU(PUKA OHMOJIOTUM KaK HAayKd, OCO3HAHUE €€ poJid B (HOPMHPOBAHHH
pPaIMOHAIBPHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IIEJIOCTHOTO MPECTAaBIECHUS 00 OKPYXKaIoIeM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YeIOBEKa H OOIIeCTBa, B TMO3HAHUHM TPHPOJIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPoOJIeM COXpaHEeHHUS MPUPOTHOTO PAaBHOBECHS,

yOEKICHHOCTh B 3HAYMMOCTH OHOJIOTHH TSI COBPEMEHHOU IUBIIIN3AIMUA: 00CCIICUCHHUSI
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHMS MEPCIIEKTUBHBIX OMOTEXHOJOTHUMN, CITOCOOHBIX
pemaTth pecypcHbie MpoOIeMbl Pa3BUTHS YEIIOBEYECTBA, TIOUCKA ITyTEH BBIXOJIAa U3 TII00ATBHBIX
9KOJIOTUYECKHX MPOOJIEM U 00ECTICUCHHS TTepeXxo/ia K YCTOMUYNBOMY Pa3BUTHIO, PAIIHOHATILHOMY
UCTIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TIOJYYCHHH OMOJIOTMYECKUX 3HAHUHM B IIEJISAX IMOBBIIIICHUS OOIIEeH
KYJIBTYpBl, E€CTECTBEHHO-HAyYHOW TPaMOTHOCTH KaK COCTaBHOM dYacTH (PYyHKIMOHAIBHOM
TPAaMOTHOCTH 00yJaronuxcs, GopMUPYEMOH MPH U3YICHUU OMOJIOTHH;

MMOHUMAaHUE CYIIHOCTH METOJIOB ITO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKax,
CITOCOOHOCTh HCIIOJIB30BaTh TIOJIy9aeMble 3HAHUS IS aHalu3a W OOBSICHEHUS SBIICHUU
OKPYKAIOIIET0 MHUpPAa M MPOUCXOJANINX B HEM H3MEHCHHI, YMEHHE JeliaTh OO0OCHOBaHHBIC
3aKJIIOYEHHUST HAa OCHOBE HAyYHBIX (AKTOB W HMEIOIIMXCS JAHHBIX C MEIbI0 TOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJIB30BaTh OHMOJOTUYECKHE 3HAHHMS JUISl PEIICHHS
npo0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUX;

OCO3HAHME IIEHHOCTH HAYYHOM JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO IETEIbHOCTh HHAMBHUAYAJIbHO U B TPYIIIIE;
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TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY OOpa30oBaHHUIO U CamMoO0Opa3oOBaHUIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAaHWUH 10 OHWOJIOTUM B COOTBETCTBUU C >KHU3HCHHBIMHU
MOTPEOHOCTSIMHU.

MeTtanpeamMeTHble:

1. OBJ1aleHHe YHUBEPCAJTbHBIMH YUeOHBIMU MO3HABATEIbHBIMY J1€HCTBUSIMH

Bazoevie nozuueckue oeiicmeus:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTYAIM3UPOBATH MPOOIEMy, paccMaTpHUBATh e
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHWM 3HAHWUH TIPUEMbI JIOTUYECKOTO MBINUICHUS (aHAIH3a,
CHHTE3a, CpaBHEHMS, KiacCU(UKAIMU, OOOOIICHMS), PACKpBIBAaTh CMBICT OHOJOTHUYECKHUX
MOHSITHI (BBIICATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABIMBATE CBS3H C JPYTHUMH MTOHATHSIMH ),

OTpPENEATh e JCATEIBHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPUH WX JTOCTHIKCHHS,
COOTHOCHTB Pe3yJbTaThl JACSITEILHOCTH C TIOCTABJICHHBIMU IIEJISIMH;

WCIIOIb30BaTh OMOJOTUYECKUE TIOHATHS Uil OOBSICHEHHS (DAKTOB W SIBJICHUH JKHUBON
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCCyXIeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJbI M 3aKJIIOUEHUS,;

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPEJICTBA IS MPEACTABIICHUS CYIIECTBEHHBIX CBS3CH W
OTHOIIICHUH B M3y4aeMbIX OHMOJIOTMUECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYHI pa3HOTrO poja,
BBISIBJICHHBIX B Pa3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

paspabaThIBaTh TUTAH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTepHaIbHbIX
U HEMaTepUATBHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEJISM,
OIICHUBATh PUCKH TIOCIIEICTBUN JESATCILHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH PabOTy B YCIOBUSAX pPEATbHOTO, BHUPTYaJIbHOTO |
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pPa3BUBATh KPEATHBHOE MBIIIICHHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3zoeuvie uccneooseamenvckue oelicmeus:

BJIQJICTh HAaBbIKAMH Y4€OHO-MCCIIEIOBATEILCKOW U TTPOCKTHOM JIEATEIbHOCTH, HaBbIKAMHU
paspemnieHus mpodiaeM, 00JaaaTh CIIOCOOHOCTHEO M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY MOHCKY
METOJIOB PEIICHUS MPAKTUUECKHUX 3a/1a4, TPUMEHEHHUIO Pa3IMIHBIX METO/IOB ITO3HAHMS;

UCIIOJIb30BaTh PAa3INYHBIE BHJBI JEATEILHOCTH IO MOJYYCHHIO HOBOTO 3HAHUSA, €Tr0
WHTEPIPETAINH, MPEeoOpa3oBaHUI0 M MPUMEHEHUIO B yYEOHBIX CHUTYaIUSAX, B TOM YHCIE MPHU
CO3/IaHUH YUEOHBIX M COITUATBHBIX TPOCKTOB;

(hopMHUPOBATh HAYYHBIM THI MBIIIJIEHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMHU
MIOHATHSIMH U METOIAMU;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 33Jla4yd B 0Opa30BATECIBHOU NEATEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBIIATh TIPHUYUHHO-CIICICTBEHHBIC CBSI3M M aKTYaJIM3UpOBaTh 3ajady, BBIABUTATh
TUIIOTE3Y €€ PEIIeHUs, HAXOIUTh apTyMEHTHI JUIS J0Ka3aTelIbCTBA CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

aHAIM3WPOBATh TIOJNYYEHHBIE B XOJE PEHICHHUS 33Ja4d pPEe3yNbTaThl, KPUTHUYECKU
OIICHUBAThH X JOCTOBEPHOCTh, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETECHHBIN OIIBIT;

OCYIIECTBJIATH IICJICHANPABICHHBIN MMOUCK MEpPeHOca CPEJICTB M CIIOCOOOB JCHCTBUS B
po(heCcCHOHATLHYIO CPELy;

yMETh TIEPEHOCHTh 3HAHWUsA B TIO3HABATEIBbHYIO W  TPAKTHYECKYyK  00JjacTu
JKU3HEIEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBJIBUTATh HOBBIC WJCH, MpEJIaraTb OPUTHHAIBHBIC TMOJXOABl M PEIICHHS, CTABHUTH
poOJIEMBI U 33/1a49H, JOITYCKAIOIINE AIbTEPHATHBHBIC PEIICHHMS.
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Paboma c ungpopmayueii:

OPHEHTUPOBATHCS B PA3NIMYHBIX MCTOYHHKAX MH(OpMaIuu (Tekcre yueOHOTo mocodus,
HAyYHO-TIOMYJISIPHOM JHUTepaTrype, OMOIOTUYECKUX CIIOBApSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH HH(DOPMAIMIO PA3IMYHBIX BHJIOB H (OpM
MPEJICTaBICHUSI, KPUTUUECKH OLEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTH;

(GbopMyIMpOBaTh 3aMpOChl W MPUMEHSATh PA3TUYHBIC METOJBI TPHU TIOUCKE U OTOOpE
Ounonoruueckoi nHGoOpMaIuu, HeOOXOAUMOI JIJIs BHITIOJIHEHUS YU4EOHbBIX 33/1a4;

MPUOOPETaTh OMBIT WCIOIH30BAaHUS WH()OPMANMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIB30BaHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TNPEACTABICHUS OHOJIOTUYECKOM
nHpopmaruu (cxemsl, TpaduKu, TUarpaMMbl, TaOJUIIBI, PUCYHKH H JIPYTOe);

WCTOJBb30BaTh HAYYHBIA S3BIK B KAueCTBE CPEJCTBA MpH paboTe C OMOJIOTHYECKOU
uH(popMaliel: MPUMEHITh XUMUYECKUe, (U3NYECKUe W MaTeMaTH4YeCKHe 3HAKU W CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpPYy, HCIOJIb30BaTh M TPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISIHOCTH;

BIIQJICTh HABBIKAMU pPACIO3HABAHWS W 3alIUTHl HWHPOpMAIUH, HHOOPMAIIMOHHOMI
0€30MacHOCTH TUYHOCTH.

2. OsniajeHHe YHUBEPCAJIbHBIMHU Y4eOHBIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMU
Obwenue:

OCYIIECTBISATH KOMMYHHUKAIIMHN BO BCeX c(hepax KU3HH, aKTHBHO y4acTBOBATh B JTHAJIOTE
WIM JUCKYCCUU TIO CYIIECTBY 00CYyX/IaeMoil TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI, BHICKA3bIBATH
CYXKICHHS OTHOCHUTEIIHO BBITIONHEHHUS TMpeajiaraeMoil 3ajadd, YYHTHIBATH HMHTEPECHl U
COTJIACOBAaHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA UM TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHWs, TMOHMUMATh 3HAYEHHUE COIMATIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUi, YMETh CMSTYaTh KOH(QIUKTHI U
BECTH MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIEHUS W B3aWMOJAEWUCTBUS, MOHMMATh HAMEPEHUS
JPYTUX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
bopMynupOBaTh CBOM BO3PAKEHHUS;

pPa3BEepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHs C HCIIOJIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

Cosemecmnasn oesamenbHOCMb:

MOHUMATh U UCMOJIh30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAWBHUIYaTbHON pabOThl IpH
pemeHn OGMoJI0rnYecKoi Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYIITOBBIX
dbopM B3auMOAEHCTBUSI TP pEIICHUH yueOHOU 3a1auH;

BEIOMpATh TEMAaTUKY M METOJBl COBMECTHBIX JCHCTBHIA C y4ETOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0TO YjeHa KOJUIEKTHBA;

MPUHUMATH IIeJTM COBMECTHOW JIeATEIhbHOCTH, OPTaHW30BHIBATH W KOOPJAHHHUPOBATH
NEMCTBHS 110 €€ TOCTHKEHHUIO: COCTaBIIATh IJIaH JEHCTBUM, paclpenesTh POIU ¢ Y4eTOM MHEHUIA
YYaCTHHUKOB, O0CYXJIaTh pE3yIbTaThl COBMECTHOW PaOOTHI;

OLIEHHUBATh KaueCTBO CBOETO BKJIaJla M KXKIOT0 YYaCTHHKA KOMaH/IbI B OOIIMM pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

mpeasaraTb HOBbIE MPOEKTHI, OIEHUBATh MJIEU C MO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TMO3UTUBHOE CTpPATETHYECKOE TMOBEACHHE B PA3IWYHBIX CHUTYalMsX,
MPOSIBIISITH TBOPUYECTBO M BOOOPAKECHHE, OBITH MHUITHATHBHBIM.

3. OBJ1aleHHe YHUBEPCAJTbHBIMH YUeOHBIMU PeryasiTUBHbIMU JeHCTBUSAMH

Camoopzanuzayusn:

UCIIOJIb30BaTh OMONOTUYECKUE 3HAHUS JUIsl BBIABIECHUS MPOOJEM M HMX pEIIeHUs B
YKU3HECHHBIX U YIeOHBIX CUTYaIIUX;

BBIOMpATh HA OCHOBE OMOJIOrMYECKUX 3HAHUH IEJIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
NEMCTBUSAX M TOCTYNKAaX MO OTHOIICHHIO K YXHBOW MPUPOJE, CBOEMY 3I0POBBIO U 3JI0POBBIO
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OKPY’KaIOIIHUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh [103HABATEIbHYIO JESATEIbHOCTD, BBISABISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAESITETLHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENTFHO COCTAaBJIATH IUIaH PEIICHUs TPOOJIEMBI C YIETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEANOUTEHUI;

JIaBaTh OLEHKY HOBBIM CUTYalIHSIM;

pacmmpsATh paMKH Y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEANOUTEHHIN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PEUICHHE;

OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U TIPOSBICHUIO IIMPOKOU IPYIULIMU B Pa3HBIX 00JIACTIX
3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA M KYJIBTYPHBIN YPOBEHb.

Camokonmponn:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQ/ICTh HABBIKAMU TI03HABATEILHOMN pe(IeKCUU KaK OCO3ZHAHMS COBEPIIAEMBIX JCHCTBHIA
¥ MBICITUTENIBHBIX MPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHHI, UCIIONH30BATh MPUEMBI pedIeKCcun
JUISL OLIEHKU CHTYalluH, BIOOPA BEPHOTO PEIICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAIU3€E PE3yJIbTaTOB ACSATEIbHOCTH;

Ilpunamue ceds u opyaux:

IIPUHUMATD ce0sl, TOHUMasi CBOU HEAOCTAaTKU U JIOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPH AHATU3€E PE3yIbTaTOB ACSITEIbHOCTH;

IIPU3HABaTh CBOE MIPaBO U MPABO APYTUX Ha OLIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeloBeKa.

ImMouuonanbHBLIL UHMENIeKm:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHHE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAIBLHON c(ephl, OBITh YBEpEHHBIM B ceOe;

CaMOpETyJINPOBAHUS, BKJIFOYAIOLIET O CaMOKOHTpOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 32 CBO€ IIOBEICHUE, CIIOCOOHOCTh aJanTHPOBATHCS K HMOIMOHAIBHBIM
MU3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMU, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTHXKCHMIO LIEJIM U YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

OMITATUH, BKIJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE IPYTHUX,
YUUTBHIBAaTh €ro0 TMpPH OCYLIECTBICHHMH KOMMYHHUKAIlMU, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CITIOCOOHOCTH BBHICTPAWBATh OTHOILIEHUS C APYTUMU
JFOIbMU, 3a00THTHCS, IPOSIBIIATH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

IIpenmeTtHbIe:

10 KJIACC

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE€ U POJIM OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUSA
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa JUISI PEIICHHS )KU3HEHHBIX 3371a4;

YMEHHE PacKpbIBaTh COJIepKaHe OMOIOTUYECKUX TEPMUHOB U MOHSATHI: )KU3Hb, KIIETKA,
opraamu3M, MeTabo3M (0OMEeH BEIIECTB U IPEBPAIICHUE SHEPTHH ), TOMEOCTa3 (CaMOPETYIISIIHS ),
yYpOBHEBasi  OpraHu3anusi  KHUBBIX  CHCTEM, CaMOBOCIIpOU3BEACHHE  (PETpOIyKIus),
HACJIEeICTBEHHOCTb, '3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE u3Jarath OWOJIOTMYeCKHe TeOpuH (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJibHAs JIoTMa MOJIEKYJsipHOil Oumonorum), 3akonbl (I. Mennpens, T. Moprana, H.W.
BapunoBa) u yuenus (0 LeHTpax MHOTOOOpa3usi U MPOUCXOKACHUSI KyIbTypHBIX pactenuil H.U.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;
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yYMEHHE BIIJIeTh METOJAaMH HAy4YHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJEHHE U ONUCAHHE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHu3alys ¥ TPOBEIEHHE OHWOIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBHISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJYUYEHHBIX PE3YJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSTHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3Yy/IbTATOB;

YMEHHUE BBIICTATHh CYHIECTBEHHBIE NMPU3HAKK BHPYCOB, KJIETOK MPOKAPHOT U DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIECTB U
NPEBpAICHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeW03a, OIIOJOTBOPEHUS, PAa3MHOXKEHHS, UHIUBUIYaTIbHOTO PA3BUTUS
opraHu3ma (OHTOTEHE3);

yYMEHHE MPUMEHSTH MOJyUYeHHbIE 3HAHUSI ISl OOBSICHEHUS! OMOJIOrMYECKUX MPOIIECCOB U
SIBTICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B IIOBCEIHEBHON XKHU3HH C IENBI0 00eCTIeUeHHS
0€30MacHOCTH CBOETO 3/I0POBbS U 370POBBS OKPYKAIOIIUX JIOJIEH, COOJIIOJIEHUS HOPM
IPaMOTHOTO TOBENIEHHUS] B OKPYXaroIled NPUPOAHON cpene, MOHMMaHHWE HEOOXOIUMOCTH
UCIIONIb30BaHUS JOCTHKEHUM COBPEMEHHON OHMOJOTHMH M OMOTEXHOJOTHUH IJI PalOHaIbHOTO
IPUPOONIOIB30BAHNS;

YMEHHE peniaTh JJIEMEHTapHble TEeHETHYEeCKHe 3aJaud Ha MOHO- U JTUTHOpHIHOE
CKpEIIMBaHKe, CIIETUICHHOE HACJIeZI0BaHUE, COCTABIIATh CXEMbl MOHOTHOPHIHOTO CKPEIUBAHHS
JUTSL TIpe/ICKa3aHusl Hacle0BaHUs TPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE PaldOTHI, COOIIOAATH MpaBHUia MpH
paboTe ¢ yueOHBIM M JTa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OIEHHMBATh M WHTEPHPETHPOBATH HH(POpMAINIO OHOJIOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBbIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOW MH(MOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STUYECKHE aCIIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTUIIMHE, OMOTEXHOJOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas
OMOJIOTHYECKYI0O HMH(POPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTHH.

11 KJIACC

c(OPMHPOBAHHOCTh 3HAHUN O MeCTE W POJH OUOJIOTMM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHHS, O BKJIA/Ie POCCUUCKUX U 3apYOEKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/IEpPKaHNE OMOIOTUIECKUX TEPMUHOB U TIOHSTHIA: BT, TOYJISIIHS,
reHoOH, DSBOJIONMS, JBWXKYIME CUIbl ((PakToppl) DBONIOIWH, MPUCITOCOOICHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHHE, OSKOJOTUYECKHE (AKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIyIICHTHI, LIeTIH MUTaHM, SKOJOrHYecKas mupamuaa, ouoreoreHos, ouocdepa;

YMEHUE Wu3JaraTh Owuonoruveckue Teopuu (dBomtormonHas Teopus Y. J[lapBuHa,
CUHTETHYECKasl TEOPHsI IBOJIIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojibiiieBoro cxoactea K.M.
bapa, yepenoBanus riaBHbIX HampaBiieHud u nyred sBomounu A.H. CeBeproBa, yuyeHus o
o6uoctepe B.M. Bepuaackoro), onpeaensts rpaHUIbl KX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BJIJIeTh METOJaMH HAayYHOTO TO3HAHUS B OMOJIOTMU: HAOIIO/IEHHE U OIMCaHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUI, OpraHu3anus ¢ MPOBEIeHHE OHOJOTHYECKOrO
OKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TNONYyYEHHBIX PpPEe3ylIbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE JeJIaTh BHIBOJIBI HA OCHOBAHHUH MOJTYYSHHBIX PE3YJIbTAaTOB;

YMEHHE BBIACNATH CYIIECTBEHHBIEC TPU3HAKU CTPOSHUS OMOJIOTrMYECKUX 00BbEKTOB: BUJIOB,
HOMYJSIUA, TMPOJYIEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTEOIEHO30B U HKOCHUCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHON  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBHS KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEpeHOCa BEUIECTB U TOTOKA YHEPTHH B DKOCHCTEMaX, aHTPOIOTEHHBIX U3MEHEHH B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M OWOTCOXMMHYECKHX IHUKIOB B
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ouocdepe;

YMEHHE MIPUMEHSTH MMOJIYYCHHBIC 3HAHUSI JIsl OOBSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB H
SIBIICHUH, 7151 IPUHATUS MPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHus
0€30MTaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIIOAEH, COOJMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpelle, MOHMMaHHE He0OXOIUMOCTH
UCTIOJTb30BaHUS JOCTHKEHUI COBPEMEHHOM Oonooruu JUTST paIMoOHaIHLHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE pelaTh 3JeMEHTapHble OMOJOTHYECKHE 3aJa4H, COCTABIATH CXEMBI MEpEeHoca
BEIIECTB U HHEPTUH B dKOcHCTeMaxX (I[eMH MUTaHUsA);

YMEHHE BBITIONHSATEH JTAOOPATOPHBIE U TMPaKTUYECKHUE padOThI, COONIOATh MpaBUiia MPH
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 00OPYI0BAHHEM;

YMEHHE KPUTHYCCKU OIEHUBATh M WHTEPIPETHPOBATh MH(DOPMAIHMIO OHUOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpelCTBa
MaccoBoi WH(OPMANNK, HAYIHO-TIOMYJSIPHBIE MaTepUallbl), paccMaTPUBAThL TII0OATHHBIC
9KOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

yMEeHHE Cco37aBaThb COOCTBEHHbIE NHCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas
OMOJOTUYECKYI0 HMH(POPMAIUI0 W3 HECKOJIbKUX HWCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

3. Temaruyeckoe MJIaHUPOBAHUE

Kuaacce KoanuecTBO Koan4yecTBO 4acoB B roj HToro
4yacoB B HeAealo | ObsizaTeabHast Yacrp,
4acThb dbopmupyemasn
YYaCTHUKAMM
o0pa3oBaTeJbHbIX
OTHOLICHHU
10 1 34 - 34
11 1 34 - 34
10 knacc
Ne Tema ypoka Kou-Bo 20P
n/n 4acoB
(o0si3arT.
4acTh)
buoJsiorus kak Hayka 2
1 Buonoruss kak Hayka. CBs3b OHOJOTMH C OOIIECTBEHHBIMHU, 1 bubmmotexa
TEXHUYECKUMU U  JIPYTMMH  €CTeCTBEHHBIMH  HayKaMHU, HOK
dunocodueit, 3ITUKOH, AcTeTUKON U TpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa.
Cucrema OMOIOTHYECKHUX HAYK.
2 Metoapl  TO3HaHUA ~ JKUBOM  TPUPOABI (mabmroieHue, 1
OKCIIEPUMEHT,  OMHCaHWEe, W3MEpPEeHHe,  KIacCH(HUKaII,
MOJIEJTMPOBAHUE, CTATUCTHYECKAst 00pabOoTKa TaHHBIX).
7KuBble cUCTEMBbI M X OpPraHu3anus 1
3 XKusele cucrembl (OMOCHUCTEMBI) KaK TIPeAMET HW3YUEHUS 1 bubmmoTtexa
ouonoruki. OTIWYHE KUBBIX CHCTEM OT HEOPTraHHYECKOU [HOK
MIPUPO/IBI.
CaoiicTBa OMoCHCTEM U UX pa3HOOOpasue. Y pOBHHU OpraHU3aIuN
OHOCHCTEM: MOJIEKYJISIPHBIN, KJICTOYHBIH, TKAHEBBIM,
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OpPraHU3MEHHBbIN,  MOMYJSIUUOHHO-BUAOBOM, 3KOCHCTEMHBIN
(OuoreoneHOTHYECKHIA ), OMOC(EPHBI.

XHMHYECKHI COCTAB B CTPOCHHUEC KJIIETKH

XUMHUdeCcKU COCTaB KJICTKH. Xumudaeckue QJICMCHTHLI:
MaKpO3JIEMCHTBI, MHUKPOIJICMCHTHI. Bona U MHHCPAJIbHBIC
BCIICCTBA.

CDYHKIII/II/I BOABI W  MHUHCPAJIBHBIX BCIICCTB B  KJICTKC.
HOI[I[ep)KaHI/IC OCMOTHYECKOI'0 OanaHca.

—

benku. CocraB u ctpoeHne 0e1K0B. AMUHOKHUCIIOTHI - MOHOMEPBI
O6enkoB. He3zameHumble U 3aMEHHMBIE  AMHUHOKHCIIOTHI.
AMUHOKHCIIOTHBIH COCTaB. YPOBHU CTPYKTYpBl OEIKOBOM
MOJIEKYJIbl (IepBUYHAsA, BTOPUYHAS, TPETUYHAS U YETBEPTHUHAS
CTpYKTypa). XHUMHUYECKHE CBOWCTBa OelKoOB. buonormueckue
byHKIIMHA OETKOB.

®epmeHThl - Ouomormueckue Katanmuzatopbl. CTpoeHue
dbepMeHTa: aKTUBHBIN ILIEHTp, cyOcTpaTHas crenupUuIHOCTS.
Kodpepmentsl.  Butamunbel.  Omimums  (pepMeHTOB  OT
HEOPraHMYECKUX KaTaIn3aTOPOB.

JlabopaTopHble 1 IpakTHYecKue padoThbl:

JlaGopaToprnas pab6ora N 1. "M3yueHue KaTaIUTHUECKOU
AKTUBHOCTH (PepMEHTOB (Ha MpUMepe aMUIIa3bl HITU KaTajassl)".

YrneBoibl: MOHOCaXapu/ bl (TITF0K03a, prd03a U 1e30KCUpr003a),
qucaxapuabl (caxaposa, JakTo3a) M IHoJucaxapuabl (Kpaxma,
TJIMKOTEH, LIeJUTtoN03a). buonorndeckue GpyHKIMN yriIeBOIOB.
Jlumuael:  TpuUrIUUepuabl,  QochOTUMHIBI,  CTEPOUIBI.
I'unpodunsHO-rHAPOPOOHBIE  CBOICTBA. buonoruueckue
¢ynkunu munuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIHJOB
KaK HCTOYHHUKOB SHEPTHUHU.

Hyxnennossie kucnorsr: JIHK u PHK. Hykiieotuas! - MOHOMEpEI
HYKJIeMHOBBIX KucIoT. Ctpoenue u pyakuun JIHK. Ctpoenne u
¢ynkunu PHK. Bunet PHK. AT®: crpoenue u pyHKIuM.

Hwuronorusa - Hayka o wierke. Kinerounas Teopus - mpumep
B3aMMOJICHCTBUS Uil U (PaKTOB B HAYYHOM MMO3HAHUU. MeTO/IbI
V3YYCHUS KIIETKH.

10

Knerka kak menoctHas sxwuBas cuctema. OOImMe NpU3HAKU
KJIETOK: 3aMKHYTasi Hapy>kHas memOpana, monekyinsl JJHK kak
TeHeTHUYEeCKUH anmnapar, cucreMa CHHTe3a Oenka.
Tunel KJIETOK: JyKapUOTHYECKass M  IPOKAPUOTHUYECKAS.
Oco0OeHHOCTH CTPOCHHUS MPOKAPUOTHUECKOH KineTkH. KieTtounas
cteHka Oaktepuil. CTpoeHHE DYKapHOTUYECKOW  KIIETKH.
OCHOBHBIE OTJIWUYHUS PACTUTEIHLHOH, J>XMBOTHOW W TPUOHOU
KJIETKH.
[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KJIETOYHAsI CTEHKA,
TIIMKOKANUKC, UX ¢yHkuuu. [Inasmarnyeckas memOpana, ee
CBOMCTBA U QYHKITUU.

11

[uromnasma u ee opraHou;ibl. OqHOMEMOPAHHBIE OPTaHOMIBI
kietku: DIIC, anmapar ['onbmxu, 1u3ocomel. [loyaBToHOMHBIE
OpraHOUbI KJIIETKU: MUTOXOHAPUH, TIacTUAbL [Ipoucxoxnenue
MUTOXOHJIpHM U Tutactua. Bunel mnmactun. HememOpanHbie
OpraHOMUIbI KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP, LIEHTPUOJIH,
peCHUUYKH, KTyTUKH. DyHKIMM  OpPraHoWJIOB  KIIETKH.

Bubnuoreka
[HOK
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Brurouenus.

Snpo - perynsTopHblil HeHTp KieTku. CTpoeHue sapa: saepHas
000J104Ka, KapuoIuIa3mMa, XpOMaTHH, SPBIIIKO. XPOMOCOMBI.
TpaHcnopT BEHIECTB B KIIETKE.

JlabopaTopHble 1 IpakTHYecKue padoThI:

JlaGopaTopnas pabora N 2. "H3ydeHHe CTpPOCHHS KIIETOK
pacTeHMi, XUBOTHBIX M OaKTepuil MOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpOINpEnaparax U UX onucaHue".

KusHeneaTeJbHOCTL KJICTKH

12

O6men  BemiecTB, WM MeTabOIM3M.  ACCUMUJISIUS
(utacTuueckuii OOMEH) W JAUCCUMIIISIIUS  (PHEPreTHUYECKU
o0MeH) - JIB€ CTOPOHBI €IMHOTO Mpoliecca MeTabonusma. Porb
3aKOHOB COXpPaHEHHUsS BEIIECTB W DSHEPTUM B TIOHUMAaHUU
MeTabonu3ma.

Tunsl 0OMeHa BemecTB: aBTOTPOGHBIN U TeTepoTpodHEI. Poib
dbepMEeHTOB B OOMEHE BEILIECTB M MPEBpPALICHHUH SHEPTrUU B
KIIETKE.

—

13

®orocunre3. CBeroBas u TemMHOBass ¢a3bl (OTOCHHTE3A.
Peaknmn  dorocunTeza.  DddexTuBHOCTE  (hoTOCHHTE3A.
3Havenne poTrocuHTE3a TSI )KU3HU Ha 3emute. BinusHue ycrmoBuid
cpensl  Ha  (POTOCHMHTE3 U CHOCOOBI  TOBBIMICHUS  €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XemocuHTe3. XEMOCHHTE3UpyoIlIne OakTepuu. 3HAUYCHHE
XEMOCHHTE3a I )KU3HU Ha 3emie.

14

DHepreTuyeckuidi oOMeH B KJeTke. PaciierieHue BelecTs,
BbIJIEJICHHE U AKKyMYJIHPOBAHHE SHEPTrUU B KIETKE. DTarlbl
sHepreTuueckoro obmMeHa. I'mukonus. bpoxeHue u ero BUIBL
Kucnoponnoe  okucieHue, WJIM  KIETOYHOE  JIbIXaHUE.
OxucnuTensHoe bochopunupoBanue. D¢ dexTuBHOCTH
SHEPreTHIecKoro oOMeHa.

15

Peaknium marpuyHoro cuntesa. ['enetndeckas mHGpOpMaIus u
JIHK. Peanuzarnus reHeTH4ecKoi HHGOPMAIIMH B KIETKE.
I'enmeTnueckui KOJI M €r0 CBOICTBA.

16

Tpanckpunuusi - Marpuunblii cuHTe3 PHK. Tpancnusums -
OuocuHTe3 Oenka. Ortanbl  TpaHcusiuuu.  KogupoBanue
aMUHOKUCIOT. Ponb pubocom B OnocuHTese Oenka.

17

Hexnerounsie (opmbl XKH3HH - BUPYCHI. MCTOpUS OTKPBITHS
BupycoB (JI.M. WBanoBckuit). OCOOCHHOCTH CTPOCHHUS U
KU3HEHHBIN UK BUpYcoB. bakTepnodaru. bonesnu pactenui,
JKUBOTHBIX U 4YEJIOBEKa, BBI3bIBAEMbIE BHUpycaMu. Bupyc
ummyHoneunura yenoseka (BUY) - Bo3Oyaurtens CIIN/la.
OOpatHast ~ TpaHCKpHINIMs,  peBepTaza M  HUHTerpasa.
[MpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00ICBAHMIA.

Bubnuoreka
[HOK

PasmHo:xeHHnE U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTraHU3MOB
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KiteTouHbIl MUK, WU )KU3HEHHBIA ITUKI Ki1eTku. MHTepdasza u
muto3. [Iporeccel, nmporekaromue B nHTepdaze. Perumkanus -
peakius wmatpuyHoro cunre3a JIHK. Ctpoenuwe xpomocom.
XPpOMOCOMHBII HA0Op - KApUOTHIIL. J[UTIJIOUTHBIN U TaTION THBIN
XPOMOCOMHBIE HaOOpbl. XpoMaTuibl. [{uTomornueckne OCHOBBI
Pa3MHOKEHUS M UHAUBUIYATBHOTO Pa3BUTHSI OPTaHU3MOB.

Henenune kinetkn - wmuto3. Craguum wmutosa. [Iponeccsl,

Bbubnuoreka
[HOK
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MMPOUCXOAAIINE Ha pa3HbIX CTAaAUAX MHUTO34. buonornuecknii
CMBICJT MUTO3A.

[IporpamMmmupyemasi THOEITH KIETKH - alloNTO3.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

Jlabopatopuast padora N 3. "HaOmronenue mMuTOo3a B KIIETKax
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpoMnpemnaparax'.

19

®opMbI pa3MHOKEHHUSI OPraHU3MOB: 0€CII0I0€ U T0JIoBOE. Bujb
0ecroioro pa3MHOKEHUS: AeJIEHUE HaJIBOE, TIOYKOBAHUE OJHO U
MHOTOKJIETOYHBIX, criopoo0OpasoBaHue, BEreTaTUBHOE
pa3MHokeHue. MckyccTBeHHOE KIIOHUPOBaHHE OPraHU3MOB, €ro
3HAUEHUE JIJIS CENIEKIINH.

[TonoBo€ pa3MHOKEHHUE, €T0 OTJINYUS 0T OECTONIOrO.

20

Meiio3. Ctaauu Meiiosa. [Ipouecchl, Mpoucxosiuiie Ha CTaausIX
Meiio3a. IloBegenue xpomocom B Meio3e. KpoccuHrosep.
buosiornueckuil CMbICII U 3HAYEHHUE MEHO03a.

21

['amerorenes - mporecc 00pa3oBaHUs TMOJOBBIX KIETOK ¥y
JKUBOTHBIX. IlosoBBIE JKee3bl: CEMEHHUKHM W SHYHHUKH.
OOpazoBaHrne ¥ pa3BUTHE TOJIOBBIX KJIETOK - TrameT
(ciepmaro3ony, SHLEKIETKAa) - CIIEpMATOreHE3 M OOTEHE3.
OcoOeHHOCTH CTPOEHHUsI SAWIIEKIETOK U CHEPMaTO30MJIOB.
OnnonorBopenue. IlapreHorenes.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlabopaTopuast padora N 4. "M3yueHue CTpOEHHUSI MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpoIpenapaTtax".

22

WnpuBuayanbHoe pas3BuTHE (OHTOTEHE3). DMOpPHOHAIBHOE
pazBuTHe (AMOpHOTeHe3). DTarnbl SMOPHOHAIBHOTO PA3BUTHS Y

MO3BOHOYHBIX KUBOTHBIX: npoOeHue, racTpymsius,
OpraHoreHes. [TocTamOproHaNIBHOE pa3BUTHE. Tumsl
MOCTAIMOPUOHATILHOTO pa3BUTHS: npsiMoe, HETpsiMOe

(MmunHOYHOE). BrmsHMe cpeasl Ha pPa3BUTHE OPTaHU3MOB,
(akToOpbl, CTIOCOOHBIC BHI3BIBATH BPOXKICHHBIC YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHHUS:
CTPOCHHE CEMEHH, CTAJIUU Pa3BUTHSI.

HaCJIeIICTBeHHOCTL H UBMCHYHUBOCTDb OPraHu3smMoB

23

IIpenmer u 3agaun renetuxu. Micropus pasBuTHs TeHETUKU. Poub
IUTOJIOTUN U 3MOPHUOJIOTUM B CTAaHOBJIEHUM T'€HETHKH. Bxman
POCCHICKMX W 3apyOeXHBIX YUEHBIX B Pa3BUTHE TEHETHKH.
Mertonbl reHeTHKH (TMOPUIOIOrMYECKHM, LUTOreHEeTHYECKUH,
MOJIEKYJIIPHO-T€HETUUECKUH ). OcHoOBHBIE TEHETUYECKUE
NOHATHA. ['eHeTHYeckas CUMBOJIMKA, HUCIOJb3yeMasi B CXEMax
CKpPEUIMBAaHUM.

24

3aKOHOMEPHOCTH HACJIEJOBAHUS MIPU3HAKOB, YCTAaHOBIEHHbIC .
Mennenem. Monorubpuanoe CKpELIUBaHNUE. 3aKoH
ennHooOpa3uss TUOpUAOB MepBOoro mnokojeHus. IlpaBmiio
JOMMHHUpOBaHMs. 3aKOH pacLIEIUIeHUs Npu3HaKoB. ['umnoresa
YUCTOTHI ramer. [1onHoe ¥ HenoJIHOe TOMUHUPOBAHHUE.

25

Jurnbpumnoe CKpelIuBaHue. 3akoH HE3aBUCHUMOTO
HAcJeJ0BaHUs  NpHU3HAaKoB.  LlUToreHeTMyeckue  OCHOBBI
JUTHOPUTHOTO CKPEIIMBAaHMA. AHATU3UPYIOIIEE CKPEIINBAaHHE.
Hcnonp3oBanue aHAJTM3UPYIOIIETO CKpEIIUBAHUS JUIST
OTIpEeJIeTICHUS TEHOTHITA OCOOH.

Bubianoreka
LHOK

20
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CuenneHHoe HacnenoBaHue npusHakos. Padora T. Moprana no
CIIETUIGHHOMY HacJelI0BaHWI0 TeHOB. HapyiieHue cuernieHus
T€HOB B PE3yJIbTaTe KPOCCUHTOBEpA.

XpOMOCOMHasi TEOPHsI HACIEICTBEHHOCTHU. | eHeTHUecKne KapThl
JlabopaTopHble 1 NpakTHYecKue padoThl:

JlaGopatopnass pabora N 5. "H3yuenue pe3ynbTaTtoB
MOHOTHOPUIAHOTO M TUTHOPUIHOTO CKPEIUBAHUS Y IPO30(UITBI
Ha FOTOBBIX MUKpOIpernaparax".

27

I'eneruka mosa. XpoMocoMHOE onpe/ieiieHUeE 1moja. AyToOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOrameTHble M TeTeporaMeTHbIE
opranu3mbl. HacnegoBaHue npu3HaKkoB, CIIETNIEHHBIX C MOJOM.

28

N3meHunBOCTh. BuIbl M3MEHUMBOCTU: HEHACIEIACTBEHHAs W
HacjeCTBEHHas. Poinb  cpenpl B HEHACJIEICTBEHHOM
W3MEHYHMBOCTH. XapakTepucTuka MO (PUKAITIOHHOM
M3MEHUYMBOCTU. BapuallMOHHBIM psia U BapUallMOHHAs KpUBas.
Hopwma peakunu npusnaka. KoinuecTBeHHbIE M Kau€CTBEHHBIE
NpPU3HAKH U MX HOpMa peaknuu. CBoicTBa MOIU(PUKAIIMOHHON
U3MEHYHMBOCTH.

JlabopaTopHble 1 NpakTHYeCKue padoThI:

JlaGopatopHas padora N 6. "M3yuenue MoaudUKaIMmOHHON
U3MEHUYMBOCTH, IIOCTPOEHUE  BapHAIlMOHHOTO  psaa |
BapUAIITMOHHON KpUBOI1".

29

HacnenctBenHnas, WM TEHOTUNUYECKAs, HW3MEHUYHUBOCTb.
KoMmOnHaTHBHAs M3MEHUMBOCTh. Mel03 U TOJIOBOM MpoIiece -
OCHOBa KOMOMHATHBHOW  W3MEHUYMBOCTH. MyTalMOHHAs
U3MEHYUBOCTD. Knaccudukanus MyTalui: TEHHBIE,
XpPOMOCOMHBIE, T€HOMHbIE. YacToTa M NPUYUHBI MYTaIUU.
Myrarennble ¢GakTopbl. 3aKOH TOMOJOTHYECKHX pSIOB B
HaclecTBeHHOM n3MenunBoctu H. .M. BaBuiiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.
JlabopaTopHble 1 NpakTHYeCKue padoThI:

JlaGopaTtopnas padota N 7. "AHanu3 MmyTainuid y 1po30¢puisl Ha
TOTOBBIX MUKpoIipenaparax".

30

I'enetuka uyenoBeka. Kapuorumn uenoBexka. OCHOBHBIC METOIbI
TCHETHUKH  YEJIOBEKAa: TeHEAIOTHYECKUI, OJIM3HEIOBBIN,
IIUTOT€HETHYECKHUH, OMOXUMHUYECKHUH, MOJIEKYJISIPHO-
reHetudeckuii.  COBpEeMEHHOE  ONpelleJIeHue  TeHOTHUIIA:
MTOJITHOTEHOMHOE CEKBEHHUPOBAHUE, T'E€HOTHIIUPOBAHHE, B TOM
yuciae ¢ nomombto  [I[P-anamuza.  HacnencrBeHHbIe
3a00JIeBaHMsSl  4YeJIOBEKAa: TeHHble Oo0Je3HH, OOJIe3HH ¢
HACJIEJCTBEHHON  MPEIpacroiOKEHHOCTBIO,  XPOMOCOMHBIE
6ose3an. ComaTH4eCKHe U TeHepaTHBHBIC MyTallui. CTBOJIOBBIC
KJeTKd. [IpuHIMIBL 310pOBOr0 00pasa KHU3HU, TUATHOCTHUKH,
PO UITAKTHKH M JICUCHHS TCHETHYECKUX OoJie3Her. Menuko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUYCHHE METUIIMHCKON
T€HETUKH B TMPEJOTBPAIIEHUH U JICUEHUH TEHETHYECKHX
3a00JICBaHUM YEJIOBEKa.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

[Ipaktnueckas pabora N 2. "CocrtaBieHue U aHaIU3
POAOCIIOBHBIX YeJIOBEKa'.

Cenexunst oprann3mMoB. OCHOBBI OHOTEXHOJIOTHH

CCJ'ICKI_II/IH KaK HdyKa M IIPOHeCCC. 3apO)I(,I[CHI/IC CCIICKIIMU H

21




nomectukanus.  Yuenne H.M. BasmimoBa 0 neHrtpax bubmuoTtexa
MPOUCXOXKACHUS W MHOT000pa3usi KyJbTYpHBIX pacTEHUH. HOK
LleHTpbl IPOMCXOXKAECHNS JOMALIHUX )KUBOTHBIX. COpT, opoaa,

HITaMM.

32 | CoBpeMeHHbIE METO/IbI CEJICKIIUH. MaccoBbiit u 1

WHAUBUAYAIbHBII OTOOPHI B CEJEKIMU PACTEHUN U KUBOTHBIX.
Onenka »3kcrepbepa. bINM3KOPOACTBEHHOE CKpElIMBaHUE -
uHOpuauHr. Yucras nuHusA. CKpellMBaHUWE YHCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpeIrBaHue
- ayrOopuauHr. OtaaneHHas THOpHIM3AlMS U €€ YCIEXH.
HckyccTBeHHBIM MyTareHe3 U IOJYYEHHE ITOJIMILIOUIOB.
Hoctrxenus CeJIeKLUU pacTeHul, JKUBOTHBIX u
MUKpPOOPTaHHU3MOB.

33 | buorexHosoruss Kak  OTpacib  IPOM3BOJACTBA. [ 'eHHas 1
UH)KeHepus. Jrambl  co3maHusi pekomOmHantHOH JIHK 1
TpaHCTeHHBIX oprann3MoB. Kiierounas nnaxenepus. Kierounsie
KyJIbTYpbl. MUKpPOKJIOHAIBHOE  pPa3MHOXKEHHE  PACTEHUH.
KiionupoBaHue BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX
OpraHM3MOB. DKOJIOTMYECKHE U 3THYecKue npobiemsl. MO -
TeHETHUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Pe3epBHOE Bpems 1
O01ee KOJIMYECTBO YACOB M0 MPOrpamMmme 34
11 kaace
Ne Tema ypoka Koua-Bo 20P
n/n 4acoB
(00s13aT.
YacTh)
IBOJIONMOHHAS OMOJIOTUSA 9

1 [Ipennocbuiku  BO3HMKHOBEHUS  SBOJIIOLIMOHHOM  TEOPHH. 1 Bbubmunoreka LIOK
DOBOJIOIMOHHAsA TEOpUS M €€ MecTo B Ouonoruu. BrusHue
9BOJIFOLIMOHHOW TEOpUU Ha pa3BUTHE OMOJIOTUU U JPYTUX HAYK.
CBuzerenbcTBa 3BOJIIOLIMH. [TaneoHTonornyeckue:
MIOCJIEZI0BATEIBHOCTh MOSIBICHUS BHUJIOB B MaJICOHTOJIOIMUECKON
JIETOMHUCH, IepexoiHbIe popMbl. broreorpaduueckue: cxoacTo u
paznuuue dhayH U (GI0p MATEPUKOB U OCTPOBOB.
DOMOpPHUOIOTHYECKHE: CXOJCTBA M Pa3Nnuyus SMOPHOHOB pPa3HbBIX
BUJIOB [T03BOHOYHBIX. CpaBHUTEIIbHO-AaHATOMUYECKHE:
FOMOJIOTUYHBIE,  AHAJOTMYHbBIE, PYJUMEHTAapHbIE  OpraHbl,
aTaBU3MBI. MounekynsipHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OIMYECKUX
IIyTEN Yy BCEX OPraHU3MOB.

2 OpomonnonHass — Teopuss Y.  JlapBuna.  Ilpenmochuiku 1

BO3HUKHOBEHHUS JIapBUHU3MA. J[BIDKYIIIE CHIIBI DBOJIIOIIMN BUJIOB
no JlapBuHy (M30BITOYHOE pPa3MHOKEHHE MPHU OrPAaHUYCHHOCTH
pecypcoB,  HeompeleleHHas  W3MEHYMBOCTb, Ooprba  3a
CYILIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckass Teopust sBononuu (CTD) u ee OCHOBHbIE
MTOJIOXKEHUS.
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MukposBontonus.
JlaGopaTopHble U NpaKkTHYecKue padoThbi:
Jlaboparopuas pabora N 1. "CpaBHeHHE BHJOB IO

MOP(OJIOTHIECKOMY KPUTEPHIO".

HOHYJ'ISIIII/ISI Kak ¢AMHHUIIA BHUJa 1 5BOJIFOLIHMH.

JBmwxymue cuibl ((hakTopbl) 3BOJIONUU BUIOB B MPUPO/IE.
MyTanuoHHBIA TpoIecC W KOMOWHATUBHAS HM3MEHYHUBOCTD.
[TonynsimoHHbIe BOJIHBI U Apeiid renoB. M3omsius u Murpanusi.

EcrecTBeHHBI 0TOOp - HampaBistomMid (akTop HSBOIIOIMH.
@DopMBbI €CTECTBEHHOT0 0TOOpA.

[TpucoCcOOIeHHOCTh OPraHU3MOB KaK pPE3yJbTaT HBOJIOLUH.
[Tpumeps! npucnocoOIeHNH y OpraHu3MoB. ApoMop¢ 036l U UIHO-
aJlanTaIuH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHbIE (HOpMBI
BHUI000pa30BaHus: reorpaduueckoe, SKOIOTHIECKOe.
JlaGopaTopHble H MpaKkTHYecKne padoThbi:

Jlaboparopunas pabora N 2. "Omnwmcanue NpUCTIOCOOICHHOCTH
OpraHu3Ma M e OTHOCUTEIBHOTO Xapakrepa'.

Makpo3Bosronus. ®opmbl ABOJIIOLUU: dunernueckas,
IUBEpreHTHas, KOHBEpreHTHas, napamienbHas. HeoOpatuMocThb
SBOJIIOIIMH.

ITpoucxoxxaeHne  OT  HECHELHUATU3UPOBAHHBIX  IPEIKOB.
IIporpeccupytomas cnennanu3anus. AganTuBHAs pajnanus.

Bo3HukHOBEHHE U Pa3BUTHE )KU3HU HA 3emuiie

10

I[OHay‘IHLIG MMpCACTaBJICHUA O 3apOKACHUHN ) XU3HH. HaquHe
TUIIOTE3bI BOSHUKHOBEHUS KU3HU Ha 3eMiie: a0MoreHes u
IMaHCIICPpMUsI.

11

XuMuueckasi 3BOJIONHUs. AOHOTCHHBI CHHTE3 OpPTaHHMYECKHUX
BEIIECTB nus3 HEOPTaHUYECKHUX. DKCIEePUMEHTAITBHOE
MOATBEPKJICHUE XUMHUYECKOW »sBomtonuu. HavanbHble 3Tanbl
OHMOJIOTNYECKO 3BOIIOLIHH. I'unoresa PHK-mupa.
®opMupoBaHre MeOpaHHBIX CTPYKTYp M  BO3HHUKHOBEHUE
npoTokyIeTku. [lepBbie KieTKM W ux 3Bojronus. PopMupoBaHUe
OCHOBHBIX TPYII KHUBBIX OPTraHHU3MOB.

12

Pazputne xu3Hu Ha 3emie 1o spaM W nepuonaM. Karapxei.
Apxeiickas 1 mpotepo3oiickas 3pel. Ilameo3oiickas 3pa u ee
TEPUO/IBI: KEeMOpUHCKHUH,  OPAOBHKCKHH,  CHIYPUUCKHUH,
JI€BOHCKHI, KAMEHHOYT OJIbHBIN, IEPMCKH.

13

Me3o30licKas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickast apa u ee mepuobl: NajJCOreHOBbIM, HEOTE€HOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMaTa W Te0JIOTHYECKHUX  IPOIIECCOB.
OCHOBHBIE ATambl 3BOJIIOIUU PACTUTEIBHOTO U KUBOTHOTO MHpA.
Apomopdo3sl y pacTeHHl u KUBOTHBIX. [losiBIIeHHE, pacBeT U
BBIMUpaAHUE TPy )KUBBIX OPraHU3MOB.

JlaGopaTopHble U NPaKTH4YEeCKHE PadOThI:

[Tpaktrueckas pabora N 1. "M3ydeHre HCKOIAeMbIX OCTaTKOB
pacTeHUM 1 KUBOTHBIX B KOJUICKIIUAX .

14

Cucrema OpPraHu4c€CKOro MHpa KaK OTpPaXXCHHC OIOBOJIIOLMH.
OCHOBHBIE CUCTEMATHUUYCCKUE TPYIIIbI OPraHu3MOB.

15

9BOJ’II-OI_[I/I5[ YCJIOBCKA. AHTpOHOJ’IOI‘I/IH KaK HayKa. PasButne

but6mmoreka [IOK
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MPEJCTABICHUI O MPOUCXOKICHUH YeIoBeKa. MeTobl n3ydyeHUs
anTpororeHeza. CXOJACTBAa U pPa3IMuMs YEJIOBEKA M KUBOTHBIX.
CrcreMaTH4eCKOE MOJI0KEHUE YETIOBEKa.

16

JIBrwkyme cwibl (dakTopel) aHTpornoreHesa. HacnencTBeHHas
M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIN 00pa3
’KM3HH, U3TOTOBJIICHUE OPYAMHA TPY/a, MBIIIJICHHUE, PEYb.

17

OcHOBHBIE ~ CTafuM M  BETBM  OBOJIOIMM  YEJIOBEKa:
aBCTpAJIONUTEKU, YenmoBek yMmenblid, UemoBeK MNpsIMOXOSIIHIA,
UYenosek Heanxaepranbckuii, YemoBek pasyMmHblii. Haxonku
HCKOMAeMBbIX OCTAaTKOB, BpeMs CYIIECTBOBaHHUA, 00JacTh
pacripocTpaHeHusi, 00BeM TOJOBHOTO MoO3ra, 00pa3 J>KW3HH,
opyausl.

18

Yenoseueckne packl. OCHOBHBIE OOJIBIIME Pachl: €BPOIICOUTHAS
(eBpasuiickas), HETrpO-aBCTPaATOU THAS (3KBaToOpHaIbHA),
MOHTOJIOUIHAS (a3marcko-aMepuKaHCKas). Yeptor
MPUCTIOCOOJICHHOCTH TPEACTaBUTENIeH YeOBEYECKHUX pac K
YCIIOBHSIM ~ CYIIECTBOBaHMA. EJIMHCTBO YEIOBEYECKHX  pac.
Kputnka pacusma.

Opranun3mMsbl 1 OKpY:Kaluias cpeaa

19

OKoNoTHd Kak HayKa. 33,[[3‘11/1 H pa3ZiCiibl JKOJIOT'UH. MeTO,I[LI
JKOJIOTHYECKUX MCCIICIOBAHUIA. OKOJIOTUYECKOE MHPOBO33PCHUC
COBPCMCHHOTI'O YCJIOBCKA.

20

Cpensl oOUTaHHMS OPraHU3MOB: BOJHAs, Ha3eMHO-BO3IYIIHAS,
MOYBEHHAsA, BHYTPUOPraHU3MEHHAsI.

Okonorudeckue (daktopel. Kiaccupukanus 3KOIOTHUYECKUX
dakTopoB: abuoTHUeckue, OMOTHYECKHE U AaHTPOIOTCHHBIE.
JlelicTBUE SKOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

21

AbGunornueckue (GakTOpbl: CBET, TEMIIEpaTypa, BIIAXHOCTb.
®oronepuoauszm. Ilpucrnocobnenus oOpraHu3sMoOB K JAEWCTBUIO
abnotnyeckux GakTopoB. BHOIOTHUECKUE PUTMBI.
JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

Jlaboparopuass pabora N 3. "Mopdonorudeckne 0COOCHHOCTH
pacTeHui U3 pa3HBIX MECT OOMTaHuA".

Jlaboparopuas pabora N 4. "BnusiHue cBeta Ha pocT M Pa3BUTHE
YEpPEHKOB KoJjeyca'.

22

buotnueckue (akropel. Buabl OHOTHYECKHUX B3aMMOJICHCTBHIA:
KOHKYPEHIIMS, XHUIIHUYECTBO, CUMOMO3 U €ero  (QOpMbl.
[TapazutusM,  Koomepauus,  MyTyaau3M,  KOMMEHCAIU3M
(KBapTUPAHCTBO, HaxXJICOHWYECTBO). AMEHCAIU3M, HEHTpalIMU3M.
3HayeHne OMOTHYECKUX B3aUMOJCHCTBUUN ISl CYIIECTBOBAHHMS
OpPraHU3MOB B ITPUPOJIHBIX COOOIIECTBAX.

23

DKOJIOTUYECKHE  XapaKTEepUCTUKU  nomyisiuuu.  OCHOBHBIE
MOKAa3aTeH MOMYJIALNUN: YACICHHOCTD, INIOTHOCTD, POKAAEMOCTh,
CMEPTHOCTb, NPHUPOCT, MUrpamus. JluHAMUKa YHCIEHHOCTHU
MOMYJISIIIUK U €€ PETYIISIHUS.

JlaGopaTopHble U NPaKTH4YeCKHE PadOThI:

[Tpaxktrueckas padora N 5. "[loacyer MIOTHOCTH TOMMYJISAIIUAN
pa3HbIX BUJOB pacTeHHM'".

but6mmoreka [IOK

Coo01recTBa U DK0JOrH4ecKrue CHCTEMbI

24

Coo0riecTBO opraHu3MoB - OuoreHo3. CTpyKTyphl OMOIICHO3a:
BUJIOBas, MPOCTPAHCTBEHHAs, Tpoduueckas (mwmieBas). Bubl-

Bbubmunoreka LIOK
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noMuHaHTEL CBS3U B OMOLIEHO3E.

25

Okonoruyeckue cucreMsl (3kocucreMsl). [Tonstue o6 3xocucreme
u OuoreoreHo3e. yHKIIMOHAIBHBIE KOMIIOHEHTHI YKOCUCTEMBI:
IPOAYLIEHThI, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BeliecTB U
MIOTOK 3HEPTHH B dKocucTeme. Tpoduyeckue (MUIIEBbIE) YPOBHH
skocucremsl. [InmieBslie nenu u cetu. OCHOBHBIE MOKA3aTENN
HKOCUCTEMBI: OMoMacca, MpOAYKIUs. DKOJOTHUECKUE MHPAMUJIBL:
IPOAYKIMH, YUCIEHHOCTH, OMOMACCHI.

26

CBoIiCTBa SKOCUCTEM: YCTOUUYHUBOCTb, CAMOPETYJISIIUS, Pa3BUTHE.
Cykueccus.

27

ITpupoaHble S5KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA
XBOWHOT'O WJIM IIMPOKOJIMCTBEHHOTO JIeCa.

28

AHTpPONIOTE€HHBIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI.
VYp6oskocucrembl. bronorndeckoe W XO03sSHCTBEHHOE 3HAYCHUE
arpodKOCUCTEM H YPOOIKOCHUCTEM.

bruopaznooOpazue Kkak (aKTOp YCTOWYHMBOCTH IKOCHCTEM.
CoxpaHeHne OMOJIOTHYECKOro pazHooOpa3us Ha 3emiie.

29

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panunbl, coctaB u
cTpykTypa Omochepsl. Kupoe BemecTBO W €ro (QyHKIUH.
Ocobennoctu  Ouocepbl Kak  TIIOOQIBHOW  SKOCHCTEMBI.
JluHamuueckoe paBHOBECHE B 0OpaTHas CBsI3b B Onocdepe.

30

KpyroBopoTbl BemecTB u OHOreOXUMHUYIECKHE UKIIBI JIEMEHTOB
(yrnepona, azora). 30HaJIbHOCTH OHOChepsl. OCHOBHBIE OHOMBI
CYIIIH.

31

YenoseuecTBo B Onochepe 3eMiin. AHTPONOTeHHbIC H3MEHEHUS B
ouochepe. ['modambHBIC YIKOIOTHUECKHAE TPOOIIEMEI.

32

CocyiecTBOBaHHE TPHUPOAbI W 4enoBedecTBa. CoxpaHeHHE
Oropa3zHO00pa3ws Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OcHOBa
paIMOHAIFHOTO yIPABICHUS TPUPOJHBIMUA pPECypcaMH M UX
1cnoJib30BaHue. JloCTHKeHUs: OMOJIOTHH U OXpaHa NPUPOIBL.

Pe3epBHOE Bpems

OOf1ee KOJIMYECTBO YACOB MO MPOrpaMme

34

*0P. Bo03MOXHOCTP HCIIOJIB30BaHUS IO DOTOH TeMe

AIEKTPOHHBIX
0o0pa3oBaTeNbHBIX  PECYpCOB,  SBISIIOMIMXCA  y4€OHO-METOJUYECKUMU
(MynbTUMEIUNHBIE TPOTPAMMBI, JJIEKTPOHHBIE YUEOHHKH U
OuOMMOTEeKH, BUPTyalbHbIE Ja0OpaTOpUU, WIPOBBIE MPOrPAMMBI,

3aJa4HHUKH,

(1mupoBBIX)
MaTepHraiaMu
AJIEKTPOHHBIE
KOJUICKIIMH  TIH(PPOBBIX

00pa30BaTeNLHBIX PECYPCOB), UCMOIB3YEMbBIMH JIJISi OOYYEHUSI U BOCITUTAHUS Pa3IIMYHBIX TPYIII
MIOJIb30BATENICH, TPEJICTABICHHBIMA B 3JCKTPOHHOM (IM(PPOBOM) BHJIE H PEATH3YIOUIIMH
mupakTiaeckue Bo3MokHocTH KT, conmepikanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTRY 00
00pazoBaHUH.
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