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1. Copep:xanue yueOHOIO npeamera

10 KJIACC

BbuoJsiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUU C OOLIECTBEHHBIMHU, TEXHUYECKUMU U IPYTHUMHU
€CTeCTBEHHBIMH HayKamH, (uiiocodueld, dTHUKOW, SCTETHUKOW u mpaBoM. Ponb Ouonoruu B
(GhOopMUPOBaHUH COBPEMEHHOM HayIHOU KapTHHBI Mupa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo/p1 TO3HAHUS )KUBOW TPUPOIBI (HAOII0IeHUE, SKCTIEPUMEHT, ONTUCaHKEe, U3MEPEHHE,
KJaccu(uKanus, MOCITMPOBAHNE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JleMoHcTpanuu:

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

Tabnuib! 1 cxembl: "MeToIbl TO3HAHUS KUBOW TTPUPOIBI".

JlabopatopHble U MpaKTU4YEeCKHe pabOThI:

[Tpaktuyeckas pabora N 1. "Mcmonb3oBaHHE pa3IMYHBIX METOAOB MPH H3yYCHUHU
OMOJIOTrMYeCKUX 00BEKTOB".

7KuBble cucTeMbl M HX OpPraHu3anus.

XKusbie cuctemsbl (OmocucTeMbl) Kak HpeaMeT u3ydeHus: Omonoruu. OTiHuue >KUBBIX
CUCTEM OT HEOPTraHU4ECKOW MPUPOJIBI.

CpoiicTBa OuocucTteM U HX pa3HooOpazue. YPOBHH OpraHU3aluud OHWOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBINA,  MOMYISLHOHHO-BUI0BOM,
9KOCHUCTEMHBIN (OMOTEOIIEHOTUYECKHH ), OMOCHEPHBIH.

JeMoHcTpanuu:

Tabmuubl w cxembl: "OCHOBHBIE TPHU3HAKK >KU3HU", "YPOBHU OpraHU3aIlMU >KHUBOKN
pUPOBI".

O6opynoBanue: moaens Mosekynl JJTHK.

XUMHYECKHIi COCTAB U CTPOEHHE KJICTKH.

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

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

benku. CoctaB u ctpoeHue 6e1KoB. AMUHOKHUCIIOTHI - MOHOMEPHI 6enkoB. HezamMeHnnmebie
U 3aMEHHUMbIC AMHHOKHUCIOTHI. AMHMHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOM
MOJIEKYJbl (TIepBUYHASA, BTOPUYHAS, TPETHYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonorndeckne GpyHKIINN OEITKOB.

@depMeHTHl - Ouosiornyeckue Katanuzatopbl. CTpoeHue QepMeHTa: aKTUBHBIM LEHTD,
cyoctparHas crnenuuunocte.  Kodepmentsl. Butamunbel.  Otiamuuss  QepMeHTOB  OT
HEOPraHMYECKUX KaTaJIU3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TIr0K03a, prubdo03a U Ae30kcuprub03a), 1ucaxapuibl (caxaposa,
JIAKT03a) M ToJMcaxapuabl (Kpaxmals, TIUKOTeH, IeJUTrono3a). buomormdeckue QyHkumuu
YTJIEBO/IOB.

Jluruaer:  Tpurnmunepunabl, Qgocdonunuasl, crepounbl. [ 'uapodribHO-THAPOGOOHBIC
cBolicTBa. bruonornueckue ¢pynkuuu munuaos. CpaBHEHUE YIIIeBOAOB, OCIKOB U JUIHIOB KaK
HMCTOYHUKOB YHEPTHH.

Hyxnennossie kucnorsl: JJHK n PHK. Hykneotuabsl - MOHOMEPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenue n ¢ynknuu JIHK. Crtpoenne m ¢pynkuuu PHK. Buaer PHK. AT®: ctpoenne u
GbyHKIHN.

HuTtonmorusa - Hayka o kieTke. KimeTouHas TeopHs - mpuMmep B3aUMOJICHCTBUS UICH U
(haKkTOB B HAyYHOM MO3HAHUU. METO/IbI H3y4eHUS KICTKH.

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

Tunsl KIeTOK: »JyKapuoTHueckas U mpokapuoTnueckas. (OcoOEHHOCTH CTPOCHUS
IIpoKapuoTHuecKoil kiietku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKaprOTHUYECKON KIETKH.
OCHOBHbIE OTJINYNS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.
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[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOYHAs CTEHKA, TNIMKOKAUKC, UX (YHKIIHH.
[Tna3maruueckass MemOpaHa, ee cBoWcTBa M (yHKuuW. llurommasmMa W ee OpraHOWBIL.
OnnomemOpannble opranou bl kietku: DI1C, anmapat ['onbmku, mu3ocomsl. [lomyaBToHOMHBIC
OpraHOW/Ibl KJIETKH: MUTOXOHJPHH, MacTUibl. [IpoucxokaeHne MUTOXOHIPUM M IUTACTHI.
Bunet miiactua. HememOpaHHble OpraHOU b KIETKH: PUOOCOMBI, KJIE€TOUYHBIHN EHTP, LIEHTPUOIIH,
peCHUYKH, KryTUKU. DyHKIIMU OpraHOUI0B KJIETKU. BKiltoueHus.

Snpo - perynaropuslii nueHTp kietku. CTpoeHue apa: siaepHas 000104Kka, Kaproriama,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcmopT BelIecTB B KJIETKE.

JeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitaen, P. Bupxos, /x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinn, K.M. bap.

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

Tabmumer u cxembl: "lleprognyeckas tabnauia xumMudeckux anemeHToB", "CTpoeHue
Moutekynbl Bonbl", "buocunTes Oenka", "Ctpoenue momnekynbl 6enka”, "Ctpoenue dpepmenra',
"Hyxneunossie kuciotel. JIHK", "Ctpoenune monekynbl AT®", "CtpoeHue s3ykapruoTHYECKON
kietkn", "Crpoenue >xuBoTHOW kieTrku", "CrtpoeHue pactutenbHoM kieTku", "CrpoeHue
npokapuotnueckoi kietku", "Ctpoenue aapa kietku", "Yriaesoast", "Jlunuasr".

OO6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpyIOBaHME JUIsI NMPOBEACHUS HAOIIOJCHU,
M3MEpEeHu, SIKCIIEPUMEHTOB, MUKPOIPENapaThl pacTUTENbHBIX, JKUBOTHBIX U OaKTepUaTbHBIX
KJIETOK.

JlaboparopHble U paKTU4YeCcKre paboThI:

Jlaboparopuast padora N 1. "M3ydueHune KaTaIUTUYECKOW aKTUBHOCTH (EpPMEHTOB (Ha
MpUMepe aMHIIa3bl WK KaTanassl)".

Jlaboparoprass pabora N 2. "N3ydyeHuwe CTpOCHHS KIETOK pPACTEHUH, >KUBOTHBIX U
OakTepuii MOl MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U ux onucanue".

KuzHeneATeIbHOCTH KIETKH.

OOmeH BemiecTB, WM MeTaboOau3M. AccuMmisanus  (TJIaCTHYECKUH OOMEH) |
JTUCCUMIJISIINS (SHEPTeTUIECKUIT 0OOMEH) - IBE CTOPOHBI €IMHOTO Mporiecca MeTabonm3ma. Poib
3aKOHOB COXPAHEHHUS BEILIECTB U SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tumsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poib GepMeHTOB B 0OMEHE
BEIIECTB U MPEBPAILEHUU SJHEPTUH B KIIETKE.

dorocunaTe3. CmetoBass u TeMHOBas ¢a3bl QorocuHTe3a. Peakuum QorocuHTE3A.
DddexTuBHOCTh hoTOCUHTE3A. 3HAUEHUE (HOTOCHHTE3A TS )KU3HU Ha 3emIie. Bnusnue ycnoBuit
cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €0 MPOJTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XEeMOCHUHTE3UpYIolIne OakTepuu. 3HaU€HHWE XEMOCHHTEe3a IS JKU3HH Ha
3emie.

OHepreTudyeckuii oOMeH B  KieTke. PacrienyeHue BeLIECTB, BbIACICHHE U
aKKyMYJINPOBAHHE SHEPTHH B KJIETKE. JTallbl SHEPreTUUecKoro oomena. I nukonus. bpoxenue u
ero Buabl. KuciaopogHoe oOkuciaeHHMe, WIM KJIeTouyHoe JbixaHue. OxucnurenbHoe
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHA.

Peakiiun matpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JHK. Peamuzarnus
TeHEeTHYECKOW MHpopManuu B KIeTKe. [ eHeTHuecknii koa M ero cpoiictBa. TpaHckpunius -
MatpuuHblid cuaTe3 PHK. Tpancnsnus - OnocunTes Oenka. Jrtamnbl Tpanciasiuu. KogupoBanue
aMUHOKHCIIOT. Ponb pubocom B GMocuHTE3€e Oernka.

Hexnerounsie hopmbl sxu3HM - BUpYCHL. cTopus oTkpeiTrs Bupycos (/1.11. IBaHoBCKuiA).
OcoOeHHOCTH CTPOEHUS M JKU3HEHHBIH IMKI BUpPYcoB. bakrepmodaru. bonesnu pacreHuid,
KUBOTHBIX U YeNIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHnonedunura yenoseka (BIUY) -
Bo30yautens CIIMJla. OOpatHasi TpaHCKpUIIMs, peBepra3a W wuHTerpasa. [Ipodumakruxa
pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUM.

JeMoHcTpanuu:



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

Tabmuust w  cxembl: "Tunel  nurtanus", "Merabonuzm", "Mwutoxonapusa”,
"Ouepreruyeckuii oomen", "Xmopormiact", "®orocunres", "Ctpoenne IHK", "Ctpoenue u
¢bynkunonuposanue rena', "Cuntes 6enka", "I'enernueckuii kon", "Bupycst", "bakrepuodarn",
"Ctpoenue u xu3HeHHBIN Uk Bupyca CITM/]a, 6akrepuodara", "Permmkanus JJHK".

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

PasmHokeHHe U HHAMBUYAJIbHOE PA3BUTHE OPTaHU3MOB.

Kierounslii 1uki, WM >KM3HEHHBIM UK KieTku. MHTepdasza m muto3. Ilpomeccsl,
npoTekaromue B uHTepdase. Pernmukanus - peaknust marpuunoro cuHTe3a JJHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIN Ha0Op - KapuOTHM. JIMIUIOWIHBIM W TarjIOMIHBIA XPOMOCOMHBIC
HaOopel. XpomaTuabl. [{uronornueckre OCHOBBI Pa3MHOKEHUS W MHAUBHIYAILHOTO Pa3BUTHS
OpPraHHU3MOB.

Henenune kietku - Muto3. Ctaguu mutosa. [Ipoiiecchl, MpouCcXoasIre Ha pa3HbIX CTAIUIAX
MuUTO3a. bronorudeckuii cMbICI MUTO3A.

[Iporpammupyemasi TOeib KJIETKH - aromTo3.

@opmbl  pa3MHOXKEHHS OpraHM3MOB: Oecmoiioe W TMoioBoe. Buasl  Oecnonoro
Pa3MHOKEHHUS: JIJICHUE HaJBOE, MTOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIOpOOoOpa3oBaHHUeE,
BEreTaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KIIOHMPOBAaHHWE OPraHW3MOB, €r0 3HAYEHHUE IUIs
CEJICKIIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTOJIOrO.

Meiio3. Craguu wmeitosza. [lporeccsl, npoucxonsdime Ha cTaausx Mmenosa. [loBexpenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbICa U 3HaYEHUE MEN03a.

I"amerorenes - mpoiecc 00pa30BaHMSI MOJIOBBIX KJIETOK y KHUBOTHBIX. [10JIOBBIE JKEIE3bI:
CEMEHHHMKHU U SUYHUKU. OOpa3oBaHME M pPa3BUTHE MOJOBBIX KIETOK - raMeT (CHepMaTo30u,
SHUIIEKJIETKa) - CchepMmaroreHe3 W ooreHe3. (OCOOGHHOCTH CTPOCHHS — SHIEKIETOK |
cnepmarto3onioB. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHOoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbel YMOPHUOHATBFHOTO PA3BUTHUS Y IMO3BOHOUYHBIX J>KUBOTHBIX: JIPOOJIEHHE, TacTpPyJALUA,
opranorenes. [ToctamOproHansHoe pa3BuTue. TUIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: TIPSIMOE,
HempsiMoe (JIMYMHOYHOE). BrnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKICHHBIE YPOJICTBA.

Poct u pa3zsutue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOSHUE CEMEHH, CTAINH
pPa3BUTHSI.

JleMoHcTpanuu:

TaOmuis! 1 cxembl: "@opMbl pa3MHOXKEHHUS opraHu3MoB", "JIBoiiHOE OIIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHuil", "BereTaTuBHOE pa3MHOkeHHE pacTeHuit", "Jlenenue kineTku Oakrepuii”,
"Ctpoenue mosioBbix kietok", "Crtpoenue xpomocombl", "Kierounsiii nukn", "Pernukarus
JHK", "Muto3", "Meiio3", "[Ipsamoe u Henpsmoe pazButue", "I'ameToreHes y MiIeKOIUTAIIUX
u genoBeka", "OCHOBHEIC CTaJuK OHTOIcHe3a'" .

OO6opymoBaHue: MHKPOCKON, MHKporpemnapaTsl "CrepMaTo30uasl MICKOTUTAIONMEro",
"Sitnexerka miuekonuraromiero"”, "Kapruokunes B KJIeTKax Kopelrka jJyka', MarHuTHast MOJI€Ib-
anmmukanus "Jlenenne knetku", moaens JTHK, moxens Meradaznoit XpoMOCOMBEI.

JlaGopaTopHbIe U MPaKTUIECKHE PAOOTHI:

Jlabopartopnas pabora N 3. "HabmroieHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyKa Ha
rOTOBBIX MUKpoIpenaparax".

Jlaboparopnast pa6ora N 4. "H3ydeHue CTpOEHHUs IIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpornpenaparax".

HacsiencTBeHHOCTH M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3agaum reHetwku. FMcropuss pa3BUTHS TeHETHKUA. Poiib 1UTONOTHH M
SMOPHOJIOTUN B CTAHOBJICHUH FeHETUKH. BKiIal pocCHIICKUX U 3apyO€KHBIX YUEHBIX B pa3BUTHE
reHEeTUKU. MeToabl TEeHETHKU (TUOPUIOJOTUYECKHUM, HHUTOTCHETUYECKUH, MOJIEKYIISPHO-
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reHeTuyeckuit). OCHOBHBIE TeHEeTHUECKHe MOHATH. | eHeTnyeckas CUMBOJIMKA, UCTIOIb3yeMas B
CXEMax CKpEIMBaHHII.

3aKOHOMEPHOCTH  HAcCJEelIOBaHUs  NPU3HAKOB, YyCTaHOBIeHHBbIe [. Mennenem.
MoHOoTrHOpHIHOE CKpeIUBaHue. 3aKOH eTMHO00pa3wsi THOPUIOB MEPBOTro MoKoieHus. [IpaBuio
JOMUHUPOBAHMS. 3aKOH pacUIerieHus Mpu3HakoB. ['umore3a uuctoTel ramer. [loiaHoe u
HETIOJTHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpelmMBaHHE. 3aKOH HE3aBUCHMOTO  HAcCJelIOBaHUS  MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JTUTHOPUIHOTO CKpEIIMBAaHWS. AHAIWM3HPYIOIIEEe CKpENIMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOMIETO CKPEIIMBaHUS 7Sl ONIPEIETICHUS TEHOTHUIIa OCOOH.

CuenneHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o CHEMIEHHOMY
HaCJIeTOBaHHIO TeHOB. HapyieHue cuenieHus TeHOB B pe3y/ibTaTe KPOCCUHIOBEpA.

XpoMOCOMHasi TEOpHSI HACEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka momna. XpoMOCOMHOE OmpeziesieHue moja. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHbie U reTeporaMeTHble OpraHu3Mbl. HacienoBaHue NpPHU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBocTh. Buibl H13MEHYMBOCTH: HEHACIIEICTBEHHAS U HAClIeICTBEHHAs. Posib cpeibl
B HEHACJIEJICTBEHHOW H3MEHUYUBOCTH. XapaKTePUCTUKAa MOAU(PUKAIIMOHHON H3MEHUHMBOCTH.
BaprannosHbIN psin 1 BapuanuoHHas Kpuas. Hopma peakuuu npusHaka. KoaudyecTBeHHbIE U
KaueCTBEHHbIE TPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(UKAIIMOHHOW N3MEHUYHUBOCTH.

HacnencreenHnasi, Wi reHOTHITHYECKAs, U3MEHUYUBOCTh. KOMOWHATUBHAS N3MEHUHUBOCTb.
Meilio3 W TOJOBOM TpoIecC - OCHOBAa KOMOWHATHBHOW WM3MEHYMBOCTH. MyTalMoOHHAs
M3MeH4YMBOCTh. Kitaccudukamms myranuid: TeHHBIE, XpOMOCOMHBIE, TeHOMHbIe. Yacrora u
MPUYMHBI MyTaluid. MyTtarensble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACJIEICTBEHHOM
n3MenunBoctyu H.M. BaBunosa.

BHesnepHast Haci1e/ICTBEHHOCTh U U3BMEHYUBOCTbD.

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI T€HETHUKH YeJIOBEKa:
reHEaJOTUYeCKUii, ONU3HELOBBI, [HUTOTEHETHYECKHUH, OHOXUMUYECKUN, MOJIEKYISIPHO-
reHeTudyeckuid. COBpeMEHHOE OIpe/esieHUe TEeHOTUIA: TOJHOTEHOMHOE CEKBEHUPOBAHHUE,
TeHOTUIIUPOBaHue, B ToM uucie ¢ nomoiibio [M[P-ananuza. HacneacrBennsie 3a0osieBaHus
YelloBeKa: TeHHble Ooyie3HW, OOJEe3HW C¢ HACJIEICTBEHHOW MPEIpaclooKeHHOCTHIO,
XpoMocoMHble 0Oose3nu. Comaruyeckue M TeHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIHITBE 370POBOTO 00pa3a KU3HU, TUATHOCTHKH, MPOPHIAKTUKY U JICYCHUS TeHETUICCKUX
6ore3neil. Menuko-reHeTHUecKoe KOHCYJIbTUPOBaHHE. 3HAUEHUE MEIUIMHCKON TeHEeTHKU 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 LMUTOreHeThdeckas ocHoBa", "3aKOoH YHCTOTHI Tramet",
"Murubpunnoe ckpemuBanue”, "lluTomornueckue OCHOBBI TUTHOPUIIHOTO CKpENIMBaHUA",
"Meiio3", "B3aumMopeiicTBue amienbHbIX TeHoB", "l 'eHeTnYeckre KapThl pacCTEHUM, )KUBOTHBIX U
yenoseka", "['enermka mosa", "3aKOHOMEpPHOCTH HACIEIOBaHUS, CIIEIUIEHHOTO C ToJioM",
"Kapuotumnbel d4enoBeka U KMBOTHBIX', "Buapl w3MeHunBoctu", "MoaudukanuonHas
n3MeHunBocTh", "HacnenoBanue pesyc-daxrtopa", "I'eHernka rpymnmn kposu", "MyTanuoHHas
W3MEHUYHUBOCTH".

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

JlabGopaTopHbIie U MPaKTUIECKHE PAOOTHI:

Jlabopartopnast pa6ora N 5. "M3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO U JTUTHOPHIHOTO
CKpEIMBAaHUS Y IPO30(HITBI HA TOTOBBIX MHKpOMpenaparax”.
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Jlaboparopnas padora N 6. "HN3yuenue MoaupukannoHHOW NU3MEHYUBOCTH, MIOCTPOSHHE
BapHAallIOHHOTO psAJia U BApUAIL[MOHHOMN KpUBOH".

Jlaboparoprast pabora N 7. "Awamu3z wMyranmid y JIpo30puiIbl Ha TOTOBBIX
MUKpomnpenaparax'".

[TpakTrueckas padorta N 2. "CocTaBieHne U aHAIM3 POJIOCIOBHBIX YeoBeKa'.

Cenexuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa M Mpolecc. 3apoKJICHUE CeeKINU U qomecTukanus. Yuenune H.A.
BaBmiioBa 0 IEHTpax NPOUCXOXKICHUS W MHOT000pas3wsi KyJIbTYypHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUSI TOMAIITHUX KUBOTHBIX. COPT, Opo/Ia, IITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MacCoBBI U UHIMBUAYAIbHBIM OTOOPHI B CEIEKIIMHU
pactenuii 1 KUBOTHBIX. OlIeHKa IKCTEpbepa. bau3kopoicTBEHHOE CKpelMBaHue - UHOPU/IMHT.
UYucras nunus. CKkpeluBaHue YUCThIX JUHUM. ['eTepo3uc, ninmn rubpunnas cuia. HeponcrteenHoe
CKpemuBaHue - ayrOpuauHr. OtganeHHas THOpuAM3alMs U ee ycrnexu. VICKycCTBeHHBIN
MyTareHe3 M TMOJIyYeHHE TMONHUIUIONI0B. JlOCTIKEHUSI CEeNEeKIUU PACTEHHM, KUBOTHBIX W
MHUKPOOPTaHHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. ['eHHas WHXXEHepus. ITambl CO3JAaHUS
pekomOuHanTtHoi JIHK um TpancreHHwsix opranu3moB. Kierounas wumkeHepus. KieTounbie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHuil. KilonnpoBaHue BbICOKOTPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. DKOJOTHYECKHE U IThdeckue mnpobiembl. I'MO -
TCeHETUYECKU MO (DUIIMPOBAHHEBIE OPTaHU3MEI.

JleMoHcTpanuu:

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

Tabmumel u cxembl: Kapta "LIeHTpbI MPOUCXOXKACHUS M MHOT000paszusi KyJIbTYpPHBIX
pactenuii”, "Ilopoasl nomamuux xuBoTHBIX", "CopTa KynpTypHBIX pacTeHuil", "OTtnaneHHas
ruopunmzamus”, "Paboter akamemmka M.®D. MHanoma", "llomumuionmus", "OOBEKTHI
ouotexHonorun", "Kierounsie KynbTypsl U KioHupoBanue", "KoHCTpyupoBaHHe U TMEpEeHOC
TE€HOB, XpOMOCOM".

OOopynoBaH#e: MYJSDKU TUTOJIOB U KOPHEIUIONOB JUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii "CenbCKOX035HCTBEHHBIE pacTCHHS .

JlabGopaTopHble U MPaKTUIECKHE PAOOTHI:

Okckypcust "OCHOBHBIE METOJIBI M JOCTHIKEHHUS CEJISKIIMU PACTCHHH W KMBOTHBIX (Ha
CEJIEKIIMOHHYI0 CTAHIIHIO, TIEMCHHYIO (DepMy, COPTOMCIBITATENLHBIM Y9aCTOK, B TCIUIMIHOE
X035IICTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO 1IEHTpa)".

11 KJIIACC

IBOJIONMOHHAS OMOJIOTHS.

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

CunerenbcTBa »BoyolMH. [laneoHToNnOrMYecKue: MOCIENOBATEILHOCTD MOSIBICHUS
BUJIOB B MAJICOHTOJIOTHYECKON JIETONMCH, TIepexoaHbie popmbl. buoreorpaduyeckue: cXoacTBO
u paznuuue GpayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYecKHe: CXOACTBA U pa3auuus 3MOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AQHAJIOTHYHbIC, PYAUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OpomormonHas teopust Y. JlapBuna. Ilpenmnochliky BO3HHUKHOBEHHS JapBUHU3MA.
JIBWOKympe CHiIbl  DBOJIONMUA BUJOB 10 JlapBuHY (W30BITOYHOE pa3MHOXKECHHE TIPH
OTPaHUYEHHOCTH PECYpCOB, HEOIpeneieHHas H3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus Bosonun (CTD) u ee OCHOBHBIE TTOJIOKEHUS.

MuxkposBomntorud. [Tonmynsius Kkak eIMHAIIA BUAA U SBOJTIOLUH.

JIBmoxymiue cuibl ((pakTopbl) SBOMIONMHA BUIOB B Mpupoae. MyTallMOHHBIA MPOIECC U
KOMOMHATHBHAsI HM3MEHYHMBOCTh. [lomymsimuoHHBIE BOJMHBI W Jpeiid reHoB. M3omsanus wu
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MUTpaLys.

EcrecTBenHbIii 0TOOp - Hampamisifomuii (akrop sBomonnu. PopMBI €CTECTBEHHOTO
orbopa.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3yabTatT 3BOJIOIHNH. [Ipumeps! mpucnocobaeHnit
y Opranu3mMoB. ApoMop(}03bl U UIN0-3JAI TALUH.

Bun um BumooOpasoBanme. Kputepum Buma. OcHOBHbIE (OpMBI BHI000pa30OBaHUS:
reorpagpuueckoe, 3K0JI0rHYeCcKoe.

MaxkpoosBosrorust. @OpMbI IBONONUY: (puieTnyeckas, AUBEPreHTHAs, KOHBEPTEeHTHAs,
napaiensHas. HeoOpatuMocTh 3BOIOIMH.

[Ipoucxoxaenne  OT  HeCHEIUAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromias
crienranu3anus. AJanTuBHAs pajualus.
JeMoHcTpanuu:

[Toptpetsr: K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, B.O. Kosanesckuii, K.M. bap, 3.
I'exkens, @. Mromnep, A.H. CeBepiios.

Tabmuupl u cxembl: "PasBuTue opraHmueckoro wmupa Ha 3emute", "3aponbIm
MO3BOHOYHBIX KHMBOTHBIX", "Apxeomnrtepukc", "®opmbl O0prObI 3a cymiecTBOBaHHE",
"EcrectBennsiii  or6op", "MHorooOpasue coptoB pacteHuit", "MHoroo6pasue Imopoj
XKUBOTHBIX", "Tlonmynsun", "MyTannoHHast U3MEHUYUBOCTD ", "Apomopdo3ssr",
"Unnoamantaruu", "OO6mas nerenepanus’”, "JIBwxkymue cunbl 3Bomoruu”, "Kapra-cxema
Mmapmpyra myremectBus Y. Jlapsuna", "bBoprba 3a cymectBoBanue", "IIpucnocobieHHOCTD
opranusmoB", "['eorpaduueckoe BumoodpazoBanue", "Ikogoruueckoe BuooOpazoBanue.

Oo6opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3JIMYHBIMU THITAMHU OKPACKH, HA0OP TUIO/IOB U
ceMsiH, KoJeKmus "TIpruMephl 3alUTHBIX TPUCTTOCOOICHUH Y )KUBOTHBIX", Moaenb "OCHOBHBIC
HalpasJieHUs HBoOLMK", 00beMHas MoJienb "CTpoeHre TOJI0BHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckass kapra wmwupa, KoJuiekius "dopMbl COXpaHHOCTH HMCKOMAEMbIX
KUBOTHBIX M pacTeHuil", monens anmunkanus "llepekpect xpomocom", BilaXKHbIE NpeHapaThl
"Pa3Butne Hacekomoro", "Pa3zputue narymku", Mukpormnpenapat "Jlpo3zoduna" (Hopma, MyTaruu
(OpMBI KPBUTBEB U OKPACKH TEJa).

JlabopatopHble U MpaKTU4YeCcKre paboThI:

Jlaboparopuas padota N 1. "CpaBHeHHUE BHIOB 110 MOP(OJIOTHIECKOMY KPUTEPHIO".

Jlaboparopnast pab6ora N 2. "OmnmcaHue NPUCIIOCOOJCGHHOCTH OpraHU3Ma H €e
OTHOCUTENLHOTO XapakTepa'.

Bo3HukHOBeHME M Pa3BUTHE KU3HU HA 3eMmJie.

JloHay4yHbIe MPEACTABICHUS O 3apOXKACHUU XU3HU. HayuHble rTHTIOTE3b BOSHUKHOBEHUS
KU3HU Ha 3emiie: aOuoreHe3 M MaHcrepMus. XUMHYecKas 3BOJIOLUA. AOUOTEHHBIA CHUHTE3
OPraHWYECKUX BEHIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIILHOE MOATBEPKICHUE
XUMHUYECKOH 3BoOIMH. HauanbHble ATamnbl Ouonorndeckoi 3Bomooruu. ['unoreza PHK-mupa.
dopMupoBaHrue MEOpPaHHBIX CTPYKTYp M BOZHHUKHOBEHUE MPOTOKJIETKU. [lepBhie KIETKU U UX
sBosronHsl. POpMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xxu3num Ha 3emIe 1o spam u nepuoaam. Karapxeit. Apxerickas u mpoTepo3onckas
apsl. [laneo3olickas spa U ee epuo/Ibl: KEeMOPHICKUMA, OPIOBUKCKUH, CUITYPUUCKUH, IEBOHCKHH,
KaMEHHOYTOJIHBIN, IEPMCKHM.

Me3so30licKkas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickas 3pa 1 ee nepuoabl: MAJIEOr€HOBbIA, HEOT€HOBbIN, aHTPOITOI€HOBBIN.

XapakTepucTUKa KJIMMaTa U TeoJIOTHYECKUX mporieccoB. OCHOBHBIE 3Tambl SBOIOIUH
pPaCTHTENHLHOTO M YKHBOTHOTO MHUpAa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. llosiBieHwue,
paciBET U BHIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpa’keHue BOMIOIUU. OCHOBHBIE CUCTEMATHUECKHE
TpyMIbl OPTraHU3MOB.

OBonronMsl  4yeioBeKa. AHTPOIOJIOTHA Kak Hayka. Pa3Butue mnpeacraBieHUd o
MIPOUCXOXKACHUU YeToBeKa. MeTo bl n3yueHus anTponoreHe3a. CXoCTBa U pa3Inyus YeIoBeKa
1 )KMBOTHBIX. CHCTEMAaTHUUYECKOE MOJI0KEHHNE YEIIOBEKA.
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IBmwxymme cuibl  (pakTopbl) aHTpomoreHe3a. HacneacTBeHHas W3MEHYUMBOCTh H
eCTeCTBEHHBII 0TOOp. OOIIeCTBEeHHBIH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIU TPy/aa, MBIIUICHHUE,
pedb.

OCHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONMHUTEKH, YUEIOBEK yMEIbIi,
Uenoek mnpsaMoxonasmui, YenmoBek HeanaepTtalibckuii, YenmoBek pa3zyMublid. Haxonku
HCKOIIAeMBbIX OCTATKOB, BPEMs CYIIIECTBOBaHUS, 00JACTh pacnpocTpaHEeHUs:, 00beM T'OJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIUS.

Yenosedeckne pacbl. OCHOBHBIC OOJIBIIINE pachl: eBpOIeoUIHAs (€Bpa3uiickasi), HETpo-
aBcTpajougHas  (dKBaTOpHalbHAs), MOHIOJIOMAHAA  (a3uMaTCKO-aMepHuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEICTABUTENECH YENOBEYECKMX pac K YCIOBHUSAM CYIIECTBOBAHMUSL.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JeMoHcTpanuu:

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

Tabnuubl u cxembl: "Bo3nuknoBenue ConHeuHo cucteMbl", "Pa3BuTie opraHmdeckoro
mupa", "PactutenpHas kierka", "JKuBoTHas kierka", "IIpokapumoTumyeckas KieTka',
"CoBpemeHHasi cucrteMa opranuyeckoro mupa', "CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U 4eloBeKooOpa3HbIX 00e3bsiH", "OCHOBHBIE MecTa MalleOHTOJIOTHYECKHX HaXOJ0K
IIPEIKOB coBpeMeHHoro uenoBeka", "JlpeBneilmme mroan", "JpeBnue mogu", "Ilepsbie
coBpeMeHHbIe oau", "UenoBedyeckue pachl'.

Ob6opynoBanme: Mymspku  "[lpoucxoxkaenne demoBeka' (OFOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHIepTajblia, KpOMaHBOHIIA), CIENKH WM M300pakeHUs KaMEHHBIX OpyIui
MEPBOOBITHOTO UYeJIOBeKa (KaMHHU-UYOMIIEPHI, pyOuIia, ckpediia), TeOXpOHOJIOTHUECKas TabyunIa,
KoJITeKIus "@OopMbl COXPAaHHOCTH UCKOIAEMbBIX KUBOTHBIX U PACTCHUI".

JlaGopaTopHble U MpaKTUIeCKre paboTHI:

[Tpaktrueckas padora N 1. "M3ydeHne HCKONAEMbIX OCTAaTKOB PACTCHHH U KUBOTHBIX B
KOJUIEKIMSIX".

DKckypcus "DIBOTIONHS OpraHUYECKOTo MUpa Ha 3emie" (B €CTECTBEHHO-HAYYHBIN WITH
KpaeBeIuecKuil Mmy3eil).

Opranusmbl 1 OKpY:Ka0IIasi cpeaa.

OKkojorus Kak HayKa. 3aJaud W pas3fesibl 3KOJOTMU. MeToabl 3KOJOTHYeCKUX
UCCIIEIOBaHM. DKOIOTHYECKOe MUPOBO33PEHHUE COBPEMEHHOTO UeIOBEKa.

Cpenst  oOuTaHHMs  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYIIHAs,  IOYBEHHA,
BHYTPUOpPTaHU3MEHHasI.

Okonorudeckue ¢akropbl. Knaccudukarus skomormueckux (HpakTopoB: aOHOTHYECKHE,
OMOoTHYECKHE U aHTpONoreHHbIe. J(elicTBHE IKOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckne  (akTOphl: CBET, TEMIleparypa, BIAKHOCTh. DOTONMEPHOIN3M.
[IpucnocoOnaeHuss OpraHu3MoB K JeHCTBUIO abUOTHYeCKUX (aKTOpOB. bruomornyeckue puTMBI.

buotnueckne ¢akropel. Bumbl OHMOTHYECKUX  B3aUMOJCWUCTBUN: KOHKYPCHIIHS,
XHUIIHAYECTBO, cUMONO03 U ero (opmel. [lapazutusm, koomnepamus, MyTyaln3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHWYECTBO). AMEHcaIM3M, HEWTpanu3M. 3Ha4eHHE OMOTHYECKUX
B3aMMOJICHCTBHII IJIs1 CYIIIECTBOBAHHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTHUECKUE XapaKTepUCTUKU monyisauur. OCHOBHBIE TIOKa3aTeau MOMYJISIHUN:
YHUCIEHHOCTh, IUIOTHOCTh, POXKJIAa€MOCTh, CMEPTHOCTb, MPUPOCT, Murpauusa. JuHamuka
YUCJICHHOCTHU MOMYJISAIUKA U €€ PETYIISIHS.

JleMoHcTpanuu:

[optpetsr: A. 'ymbonpar, K.®. Pynse, O. I'ekkens.

Tabmumpel u cxemsl: kapta "[Ipupoanrsie 30Hb1 3emun”, "Cpenbl 0OMTaHUS OpPraHU3MOB',
"®oronepuoausm", "llomynauun", "3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISIUN
nHpyzopun-tydenpku", "[lumessie menu".

JlaGopaTopHble U pakTU4YeCKre paboTHI:

Jlaboparopnas pa6ota N 3. "Mopdonornueckre 0COOEHHOCTH paCTEHUH U3 Pa3HBIX MECT
obuTanus".



Jlaboparopnast pa6ota N 4. "BnusHue cBeTra Ha pOCT U pa3BUTHE YEPEHKOB KoJjieyca'.
[Ipaktuueckas padora N 5. "[lojicueT MIOTHOCTH NOMYNSIMNA pa3HbIX BUIAOB pacTEHUN".
Coo01recTBa H DK0JIOrH4ecKrue CHCTEMBI.

CoobmiecTBO  OpraHu3mMoB -  Ouomeno3. CTpykTypbl  OWOIlEHO3a:  BHIOBaf,
MIPOCTpaHCTBEHHAdA, Tpodudeckas (muiieBas). Buabl-nomuHanTsl. CBA31 B OMOIIEHO3E.

Okosnorudeckue cuctemsl (9kocuctembl). IloHsaTne 00 3kocucTtemMe M OHMOTeOIEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTHl HJKOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTBHI, pEIYIEHTHI.
KpyroBopot BemiecTB W IMOTOK SHEPIUU B HKOCHUCTeME. Tpoduueckue (MHUIIEBHIE) YPOBHH
skocuctembl. [lumessle nenu u cetu. OCHOBHBIE TOKa3aTeNd SKOCUCTEMBI: Onomacca,
NPOAYKIUS. DKOJOTHUECKHE MUPAMUIBI: MPOMYKIIMH, YUCIEHHOCTH, Omomacchl. CBoOHCTBa
HKOCUCTEM: YCTOWYHBOCTD, CAMOpPETyIIsiusl, pazButue. CyKieccus.

[IpuponHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p MU peK. ODKOCHUCTEMAa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YpOo3kocucTeMsl. bruonornueckoe u
X035IIICTBEHHOE 3HAaYEHHE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

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 TI0OAIBHOW IKOCHUCTEMBI.
JlnHamuueckoe paBHOBECHE B 0OpaTHas CBS3b B Ouocdepe.

KpyroBopotsl BemecTB M OMOT€OXMMHUYECKHE IUKIBI AJIEMEHTOB (Yyrjiepojia, a3oTa).
3oHanpHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emin. AHTpONoreHHbIe n3MeHeHus B Onocdepe. ['modanbHbIe
9KOJIOTMUECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e IPUPOIBI U yeroBeuecTBa. CoxpaHeHne Onopa3HooOpa3us Kak OCHOBA
ycroitunBocTr 6mocdepbl. OCHOBA paIllMOHAIBHOTO YIPABJICHUS MIPUPOTHBIMU PECYPCAMU U UX
UCroJib30BaHue. JloCTHKeHUsI OMOJIOTHH U OXpaHa MPUPOJIBL.

JeMoHcTpanuu:

[Toptpetsr: A /1. Tencau, B.H. Cykaues, B.W. Bepuanckuii.

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

"Arponenos", "I[IpuMmepHble aHTPONOrE€HHBIE BO3JAEHUCTBUA Ha mnpupoay", "Baxneiue
VCTOYHUKH 3arpsi3HEHUs1 BO3JyXa W IpyHTOBbIX BOoJA", "llouBa - BaxkHelIas cocTaBisoILas
ouocheprr", "daktopel aerpaganuu  mouB", "IlapHukoBwni  3ddekt", "dakTOpHI

paMoaKkTUBHOTO 3arpsi3HeHMs Onocdepnr”, "OO0mmas cTpykrypa ouocdepsr”, "Pacipocrpanenue
xu3HU B Omocdepe", "O30HOBEIN 3kpan Ouochepsr”, "Kpyrosopor yriepoma B Ouocdepe",
"KpyroBopot a3ora B npupoze".

O6opynoBanue: Moaenb-anIukanus "Tunuaasie OnoreHo3sl", repbapuii "PacTurensHbie
coobmiectBa", kosuiekiuu "buonenos", "Bpenurenu BakHEHIIMX CEITbCKOXO3SIMCTBEHHBIX
KynbTyp", TepOapuu U KOJJIEKIMU pPACTEHWH W IKUBOTHBIX, MPHUHAJISKANIME K pPa3HBIM
HKOJIOTMYECKUM TpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, n300pakeHus
OXpaHsIEeMbIX BHJIOB PACTEHUN U KUBOTHBIX.

2. Ilnanupyemble pe3yjbTAThl OCBOEHHS YUeOHOI0 MpeaMeTa

JIMYHOCTHBIE:

JIngHOCTHBIC pe3yabTaThl OCBOCHHS YUeOHOTo Tpeamera ""bruosorus" qoMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOILINXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAllui, TMO3UTUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCUIMCKOro  OOIIEeCTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U OMNbITA ACSITENbHOCTH B MPOIECCEe pean3alliid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:
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I'pasxicoanckozo eocnumanun:

C(OPMHPOBAHHOCTh TPAKAAHCKON TMO3UIMHM OOYyYaroIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBa;

OCO3HAaHHWE CBOMX KOHCTHUTYLMOHHBIX IpaB U OOA3aHHOCTEH, yBakKEHHE 3aKOHa H
MIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JESATENBHOCTH IPH CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BBHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIIO3HMIIMIO 110 OTHOIIEHUIO K SIBJICHUSM
COBpPEMEHHOM KU3HU U OOBSICHSATH €¢;

YyMEHHE YYHUTBIBATH B CBOUX JCHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pasHBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH LIEHHOCTSIMH U COLIMAIbHBIM
MIOJIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOIO BBIMOJTHEHUS Y4EOHBIX,
MO3HABATEJIbHBIX M MCCIENI0BAaTEIbCKUX 337ay, YBAKUTEIbHOE OTHOUIEHHME K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO CO/IEPIKAHMUS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH.

Ilampuomuueckozo eocnumanus:

c(hOPMHUPOBAHHOCTH POCCUNUCKON TPaKIAHCKON MICHTHYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTHM mepel PomauHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Poauny, cBOl 53bIK U KyJNbTYpY, IPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnn;

LIEHHOCTHOE OTHOLIEHWE K TNPHUPOAHOMY HACICAMID U MaMATHUKAM MPHUPOABL,
JocTHXeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHIOCOOHOCTh OIIEHMBATh BKJAJ POCCUHUCKUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE
Ouos0ruy, MOHUMaHUE 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB ITPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujenHas yOeXJIEHHOCTb, TOTOBHOCTh K clyxeHHto OTedecTBY U €ro 3allluTe,
OTBETCTBEHHOCTH 32 €ro CyAb0y.

JlyX06HO-HPABCMEEHHO20 60CRUMAHUA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOAa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIEC PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOLIEHHME K CBOMM pOJUTENSM, CO3/IaHHI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO NPUHATHS [IEHHOCTEN CEMEHHOMN XU3HH B COOTBETCTBUU C TPAJULIMSIMHU HApOJIOB
Poccun.

Icmemuuecko2o 6ocnumanus:

ACTETUYECKOE OTHOILLIEHUE K MHPY, BKJIIOUasi ICTETUKY ObITA, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMAaHKE SMOIMOHAIBHOTO BO3/ICUCTBUS AKUBOM IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE MPOSIBIATH
KayecTBa TBOPUYECKOM JINYHOCTH.

Du3uueckozo 6ocnumanua:

MOHWMAaHKE U pealn3aliusl 3J0POBOTO M 0E€30MacHOTO 00pa3a KU3HU (3J0pPOBOE MUTAHHE,
coOIofieHre TUTHEHUYECKUX MPaBWI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTAbBIXA,
perynsipHass (U3MYECKass aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/10POBBIO;

[IOHMMaHWE LIEHHOCTH TMpaBWJ WHJIUBUIYaJbHOTO M KOJUIEKTUBHOIO O€30I1aCHOTO
MOBEJCHUS B CUTYyalUsIX, YTPOKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHME TOCIEACTBUI M HENPHUATHE BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS aKOTOJIs,
HApKOTHUKOB, KYPEHHUS).

Tpyooeozo eéocnumanus:
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TOTOBHOCTH K TPYly, OCO3HaHHUE IICHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

FOTOBHOCTh K  aKTHBHOM  JICITEILHOCTH  TEXHOJIOTMYECKOM M COILMAIbHOM
HaIpaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSTEIBHO BBITIONHATH
TAKYIO J€ATEIbHOCTD;

HWHTEpPEC K Pa3IMUHBIM cdepaM MpoPecCHOHANBHOU JAEATETLHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIIei nmpodeccun U peaTn30BbIBaTh COOCTBEHHBIEC )KU3HCHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUH BCEH
JKHM3HU.

IKonozuueckozo eocnumanus:

IKOJIOTHYECKH I1eTIECO00pa3HOe OTHOIICHNE K TIPUPOJIe KaK UCTOYHHKY JKU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIICHUE YPOBHS IKOJIOTHYECKON KYJIbTYphl: MPUOOPETEHHUE OMNBITA TJIAHUPOBAHUS
MOCTYIKOB M OIIEHKH WX BO3MOKHBIX MOCIEACTBUI JJIs1 OKPY>KAIOIIEH CPEJIbI;

OCO3HaHUE TII00aTHHOTO XapaKTepa IKOJOTHISCKUX MPOOJIeM U ITyTel UX PeIIeHUs;

CIOCOOHOCTH HUCIIOIB30BaTh MPHOOPETAaEMbIC TIPH U3YICHUN OWOJIOTHHU 3HAHUS U YMECHHS
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PANMOHAIBHBIM TPUPOJIONOIB30BAHIEM (COOIOICHUE
MpaBWI TMOBEACHUA B MPUPOJIC, HAMPABICHHBIX HAa COXPaHEHHE PABHOBECUS] B IKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpPUATHE IEHCTBUM, MPUHOCAIIUX BpEJ OKPYXKAlOUIEW MPUPOTHOM Cpeje,
YMEHHUE MPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUUECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JICUCTBUN U MPEIOTBPAIIATH UX;

HAJIMYKUE PA3ZBUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTHYECKON KYJIbTYphI, OMBITA
JIEATEIbHOCTH  DKOJOTMYECKON  HaINpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAaThCA HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLHUAIBHOW IPAKTUKE, TOTOBHOCTH K YYACTHIO B
MPAKTUYECKOU JIESITEITLHOCTH AKOJIOTMYECKOM HAPABIECHHOCTH.

Ilennocmu nayunoz2o no3nanus:

c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOM TPAKTUKW, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHDE;

COBEPUIEHCTBOBAHUE SI3bIKOBOW M YUTATEIICKOM KYJIbTYPbI KaK CPEACTBA B3aUMOICHCTBUS
MEXK]y JIFOJIbMH U TTIO3HAHUS MUPA;

MOHMMAaHUE CHeNU(PUKA OHMOJIOTUM KaK HAayKd, OCO3HAHUE €€ poJid B (HOPMHPOBAHHH
paIMOHAIBPHOTO HAYYHOT'O MBIIIICHUS, CO3JJaHUH IIEJIOCTHOTO MPEICTABICHUS 00 OKPYKaIoIeM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YelIOBEKa H OOIIeCTBa, B TMO3HAHUHM IPHPOJIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPoOJIeM COXpaHEeHHUS MPUPOTHOTO PAaBHOBECHS,

yOEKICHHOCTh B 3HAYMMOCTH OHOJIOTHH TSI COBPEMEHHOU IUBIIIM3AIMA: 00CCTICUCHHUSI
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHMS MEPCIIEKTUBHBIX OMOTEXHOJOTHUMN, CITOCOOHBIX
pemaTth pecypcHbie MpoOIeMbl Pa3BUTHS YEIIOBEYECTBA, TIOUCKA ITyTEH BBIXOJIAa U3 TII00ATBHBIX
9KOJIOTHUYECKHX MPOOJIEM U 00ECTICUCHHS TTepeXo/ia K YCTOMUYNBOMY Pa3BUTHIO, PAIHOHATILHOMY
UCTIOJIb30BaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TIOJYYCHHH OHMOJIOTMYECKUX 3HAHUH B ILIEJISAX IMOBBIIIICHUS OOIICH
KYJbTYpBl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH KaK COCTaBHOM 4YacTH (PyHKIIMOHAIBHOM
TPaMOTHOCTH 00yJaronuxcs, poOpMUPYEMON MPU U3YICHUU OMOJIOTHH;

MMOHUMAaHUE CYIIHOCTH METOJIOB ITO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HAayKax,
CITOCOOHOCTh HWCIIOJIB30BaTh TIOJIy4aeMble 3HAHUS JUIS aHalu3a W OOBSICHEHUS SBIICHUU
OKPYKAIOIIET0 MHUpPAa M MPOUCXOJANINX B HEM H3MEHCHHI, YMEHHE JeliaTh OO0OCHOBAaHHBIC
3aKJIIOYEHHST HAa OCHOBE HAyYHBIX (AKTOB W HMEIOIIMXCS JAaHHBIX C 1EIbI0 TOJTy4eHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCITOIB30BaTh OHMOJOTUYECKHE 3HAHMS JUISl PEIICHHS
npoOJIeM B pealIbHBIX )KU3HEHHBIX CUTYaIUX;

OCO3HAHME IIEHHOCTH HAYYHOM JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO IETEIbHOCTh HHAMBHUAYAJIbHO U B TPYIIIIE;
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TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHHIO U CamMo0Opa3oBaHUIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAaHWUH 10 OHWOJIOTUHM B COOTBETCTBHUU C >KHU3HCHHBIMHU
MOTPEOHOCTSIMU.

MeTanpeamMeTHble:

1. OBJ1aieHHe YHUBEPCAJTbHBIMH YUeOHBIMU MO3HABATEIbHBIMY JAeHCTBUSIMH

Bazoevie nozuueckue oeiicmeus:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTYaAIM3UPOBATH MPOOIEMy, paccMaTpUBATh e
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHWM 3HAHWH TIPUEMbI JIOTUYECKOTO MBINUICHUS (aHaIH3a,
CHUHTE3a, CpaBHEHMS, KiacCU(UKAIMU, OOOOIICHMS), PaCKphIBaTh CMBICT OHOJOTHYECKHUX
MOHSITHIA (BBIICATH HX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIINBATh CBS3H C JPYTHUMH MTOHATHSIMH ),

OTIPENIEATh IEH JCATEIBHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPUH HX JIOCTHIKCHHS,
COOTHOCHTB PE3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU IIEJISIMH;

HCIIOIb30BaTh OHMOJOTUYECKUE TIOHATHS Uil OOBSICHEHHS (DAKTOB W SIBJICHUH >KUBOH
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCCyXJIeHUs (MHIYKTUBHBIC, JIETyKTHBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B pACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJbI M 3aKJIIOUEHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPEJICTBA IS MPEACTABIICHUSI CYIIECTBEHHBIX CBS3CH H
OTHOIIICHUH B M3y4aeMbIX OHMOJIOTHMUECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYHI pa3HOTO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh TUTAH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTepHUaIbHbIX
U HEMaTepUAIBHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHUBBI B JIEATEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB IEJISM,
OIICHUBATh PUCKH TIOCIICICTBUN JEATSILHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH PabOTy B YCIOBUSAX pEATbHOTO, BHUPTYaJLHOTO |
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIUICHUE MPU PEIICHUH )KU3HEHHBIX MPOOIIEM.

Bba3zoevie uccneoosamenvckue oelicmeus:

BJIQJIETh HAaBBIKAMH Y4€OHO-MCCIIEI0BATEILCKOW U TTPOCKTHOM JIEATEILHOCTH, HaBBIKAMHU
paspernieHus mpodiaeM, 00JagaTh CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY MOHMCKY
METOJIOB PEIICHUS MTPAKTUUECKHUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB ITO3HAHHMS;

WCIIOJIb30BaTh PAa3IMYHBIE BHJBI JEATEIHHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS, €r0
WHTEPIPETAINH, TPEOOPa30BaHUI0 M MPUMEHEHUIO B y4E€OHBIX CHUTYAIlUSAX, B TOM YHCIE TPH
CO3IaHUH YUEOHBIX M COITMAIBHBIX TPOCKTOB;

(GhopMHUPOBaTh HAYYHBIM THI MBIIIJIEHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMHU
MIOHSATHSIMH U METOIAMHU;

CTaBUTHb W (POPMYIHPOBATH COOCTBEHHBIE 33Jla4yd B 0Opa30BATECIBHOU NEATECILHOCTH U
YKU3HEHHBIX CUTYAIUsX;

BBISBIIATh TIPHUYUHHO-CIICICTBEHHBIC CBSI3M M aKTYaJIM3UpOBaTh 3ajady, BBIABUTATh
TUIIOTE3Y €€ PEIIeHUs, HAXOIUTh apTyMEHTHI [T JO0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

aHAIM3WPOBATh TOJNYUYEHHBIE B XOJE PEIICHHUS 33Ja4d pPEe3yJIbTaThl, KPUTHUYECKU
OIICHUBATDH HUX JOCTOBEPHOCTh, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATh IPUOOPETECHHBIN OIIBIT;

OCYIIECTBJISATH IICJICHANPABICHHBIN MMOUCK TMEpPeHOca CPEJICTB M CIIOCOOOB JCHCTBUS B
po(heCCHOHATLHYIO CPELy;

yMETh TIEPEHOCHTHh 3HAHWUsA B IIO3HABATEIBbHYIO W  TPAKTHYECKYyI  o0JjacTu
JKU3HEIEITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIBUTATh HOBBIC WJCH, MpEIJIaraTb OPUTHHAIBHBIC TOJXOABl M PEIICHHS, CTABHUTH
poOJIEMBI U 3a/1a49H, JOIYCKAIOIINE AIbTEPHATUBHBIC PEIICHHS.
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Paboma c ungpopmaueii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(OpMaIu (TekcTte yueOHOTO mocoous,
HAYYHO-TIOMYJISIPHOM JHUTeparype, OMOIOTUYECKUX CIIOBApSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHBIX, B VHTepHeTEe), aHAIM3UPOBATH HH(DOPMAIHMIO PA3IMYHBIX BHJIOB H (OpM
MPEJICTaBICHUSI, KPUTUUECKH OLEHUBATh €€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTH;

(dbopMyIMpOBaTh 3aMpOChl W MPUMEHSATH PA3IUYHBIC METOJBI TPHU TIOUCKE U OTOOpE
Oounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOI JIJ1s BHITIOJIHEHUS YU4EOHbIX 3a/1a4;

MPUOOPETaTh OMBIT WCIOIH30BAaHUS WH()OPMANMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOIH30BaHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMY TNPEACTaBICHUS OHOJIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMBbl, TaOJUIBI, PUCYHKH H JIPYTOe);

WCTOJBb30BAaTh HAYYHBIA S3BIK B KAauecTBE CPEJCTBA MpH paboTe C OMOJIOTHYECKOU
uH(popMaliel: MPUMEHITh XUMUYECKUe, (U3NYECKne U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpY, HCIOJIb30BaTh M MPeoOpa3oBhIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BIIQJICTh HABBIKAMU pPACIO3HABAHWS W 3alUThl HWHPOpPMAIUH, HHOOPMAIIMOHHOMI
0€30MacHOCTH JTUYHOCTH.

2. OsniajeHHe YHHBEPCAJIbHBIMHU Y4eOHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU
Obwenue:

OCYIIECTBISATH KOMMYHHUKAITMHN BO BCeX c(hepax KU3HH, aKTHBHO y4acTBOBATh B JTHAJIOTE
WIM JUCKYCCUU TIO CYIIECTBY 00CYyk/aeMoil TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI, BHICKA3bIBATH
CYXKICHHS OTHOCHUTEIIBHO BBITIONHEHHUS TMpeajiaraeMoil 3ajadd, YYHTHIBATH HMHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA UK TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHWs, TMOHMUMATh 3HAYEHHUE COIMATIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(IIMKTHBIX CUTYallUi, YMETh CMATYaTh KOH(MIUKTHI U
BECTH MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIEHUS W B3aWMOJAEWUCTBUS, MOHUMATh HAMEPEHUS
JPYTUX JIOAEH, IPOSIBIATh YBAXHUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(dbopMynUpOBaTH CBOM BO3PAKEHUS;

pa3BEepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHS C HCIIOJIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

Cosemecmnasn oesmenbHOCMb:

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAWBHUIYaTbHON pabOThl IpH
pemeHnn OGMoI0rnYeckoi mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHS TPYIITOBBIX
dbopM B3auMOAEHCTBUSI TP pElICHUH yueOHOU 3a1auu;

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

MPUHAMATH IIeTM COBMECTHOW JIeATEIhbHOCTH, OPTraHW30BHIBATH W KOOPJAHHHUPOBATH
NENCTBUS 110 €€ TOCTHKEHUIO: COCTaBIIATh IJIaH JEHCTBH, paclpenesTh POIU ¢ Y4eTOM MHEHHIA
YYaCTHHUKOB, O0CYXJIaTh pe3yabTaThl COBMECTHOW PaOOTHI;

OLIEHHMBATh KaueCTBO CBOETO BKJIaJla M KKIOT0 YYaCTHHKA KOMaH]Ibl B OOIIMM pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasaraTb HOBbIE MPOEKTHI, OIEHUBATh MJIEU C MO3WIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TMO3UTUBHOE CTpPATETHYECKOE TMOBEACHHE B PA3IMYHBIX CHUTYalMsX,
MPOSIBIISITH TBOPUYECTBO M BOOOpAKECHHE, OBITH MHUITMATHBHBIM.

3. OBJ1aleHHe YHUBEPCAJIbHBIMH YUeOHBIMU PeryasiTUBHbIMU JeHCTBUSAMM

Camoopzanuzayusn:

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

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAaHUH IEJIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
NEMCTBUSAX M TOCTYNKAaX MO OTHOIICHHIO K YXHBOW MPUPOJE, CBOEMY 3I0POBBIO U 3JI0POBBIO
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OKPY’KaIOIIHNX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh ITO3HABATEIbHYIO JESTEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOpPMYyIUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAESITETbHOCTH U
JKU3HEHHBIX CUTYaLUsX;

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

JaBaTh OLEHKY HOBBIM CUTYalIHSIM;

pacIpsATh paMKH Y4eOHOTO IIPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHN;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO IIMPOKOU IPYIULIUN B Pa3HBIX 00JIACTIX
3HAaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA M KYJIbTYPHBIN YPOBEHb.

Camoxkonmponn:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQ/ICTh HABBIKAMU TI03HABATEILHOM pe(ICKCUU KaK OCO3ZHAHMS COBEPIIAEMBIX JCHCTBHIA
U MBICITUTENIBHBIX MPOIIECCOB, UX PE3YyIbTaTOB U OCHOBAHMI, UCIIONH30BATh MPUEMBbI pedIeKCun
JUISL OLIEHKU CHTYalluH, BIOOPA BEPHOTO PEIICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPTyMEHTBI IPYTUX IIPU AHAIU3€E PE3yIbTaTOB ACSITEIbHOCTH;

Ilpunamue ceds u opyaux:

IIPUHUMATD ce0sl, TOHUMasi CBOU HEAOCTAaTKU U JIOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apTyYMEHTHI IPYTUX MPH AHATU3€E PE3yIbTAaTOB ACSITEIbHOCTH;

IIPU3HABaTh CBOE MIPaBO U MPABO APYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATH MUP C MTO3UIUH JIPYTOro YeloBeKa.

IMouuoHaNHBLIL UHMENIeKm:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAILHOE COCTOSIHHE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAIBLHON C(epbl, OBITh YBEpEHHBIM B ce0e;

CaMOpETyJINPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUE MIPUHUMATH
OTBETCTBEHHOCTb 32 CBO€ IIOBEICHUE, CIIOCOOHOCTh aJanTHPOBATHCS K HMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTH)KCHMIO LIEJIM U YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

OMITATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE IPYTHUX,
YUUTHIBATh €ro TMpPH OCYIIECTBICHHMH KOMMYHHUKAIlMU, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBHICTPAaWBATh OTHOILIEHUS C APYTUMU
JFOIbMU, 3a00THTHCS, IPOSIBIISTH MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

IIpenmeTHbIe:

10 KJIACC

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE€ U POJIM OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUSA
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUMCKHUX U 3apyOEKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YEJIOBEKa JUISI PEIICHHS KU3HEHHBIX 3371a4;

YMEHHE PacKpbIBaTh COJIepKaHue OMOIOTUYECKUX TEPMUHOB U MOHSATHI: )KU3Hb, KIIETKA,
opraamu3M, MeTabo3M (0OMEH BEIIEeCTB U IPEBPAIICHUE YHEPTHH ), TOMEOCTa3 (CaMOPETYIISIIHS ),
ypOBHEBasi  OpraHW3anusi  KUBBIX  CHCTEM, CaMOBOCIIpOU3BEACHHE  (PEMPOIyKIus),
HACJIEICTBEHHOCTb, U3MEHYUBOCTB, POCT U PA3BUTHE;

yMEHHE u3Jarath OWOJIOTMYeCKHe TeOpuH (KJIETOYHAas, XPOMOCOMHAas, MYyTallMOHHas,
[EHTpalbHAs JIoTMa MOJIEKYJsipHOil Oumonorum), 3akonbl (I. Mengpens, T. Moprana, H.W.
BapunoBa) u yuenus (0 eHTpax MHOTOOOpa3usi U MPOUCXOKACHUS KyIbTypHBIX pactenuil H.U.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;
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yYMEHHE BJIaJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJEHHE U OMUCAHHE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHu3alus ¥ TpOBeIeHHE OHWOIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSTHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTATOB;

YMEHHUE BBIICTATH CYHIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK NMPOKAPHOT U DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIECTB U
NPEBpAICHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIIOJOTBOPEHUS, Pa3MHOXKEHHS, UHIUBUIYaTIbHOTO Pa3BUTUS
opraHu3ma (OHTOTEHE3);

yYMEHHE MPUMEHSTH MOJyUYeHHbIE 3HAHUSI ISl OOBSICHEHUSI OMOJIOIrMYECKUX MPOIIECCOB U
SIBTICHUH, ISl IPUHATHS TPAKTUYECKUX PEIICHUH B IIOBCEIHEBHON KHU3HH C IENBI0 00eCTIeUeHHS
0€30MacHOCTH CBOETO 3/I0POBbS U 370POBBSl OKPYKAIOIIUX JIOJIEH, COONIIOJIEHUS HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXAIOIIEH NPUPOIHON cpene, MOHMMaHUE HEOOXOTUMOCTH
UCIIONIb30BaHUS JOCTHKEHUM COBPEMEHHON OHMOJOTHMH M OMOTEXHOJOTHUH IJI PalOHaIbHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peliaTh JJIEMEHTapHble TEeHETHYEeCKHe 3aJjaud Ha MOHO- U JTUTHOpHIHOE
CKpEIIMBaHKe, CIETUICHHOE HACJIEZI0BaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIUBAHUS
JUTSE TIpe/ICKa3aHusl Hacle0BaHUs TPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE Pa0dOTHI, COOIIOAATH MpaBHUia MpH
paboTe ¢ yueOHBIM H JTa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OIEHHMBATh M WHTEPHPETHPOBATH HH(POpMAIUIO OHMOJIOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIOINIYIO TICEBJOHAYYHBbIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpelCTBa
MaccoBOW HMH(MOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STUYECKHE aCIIEKThI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIIEHHUs, 0000IIas
OMOJOTHYECKYI0O HMH(POpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN anmapaTr OMOJIOTHH.

11 KJIACC

c(OPMHPOBAHHOCTh 3HAHUN O MECTE W POJH OUOJIOTUM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHHS, O BKJIA/I€ POCCUHCKUX U 3apYOEKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YelIOBEKa JJIsl PEeLICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/IepPKaHNe OMOIOTUIECKUX TEPMUHOB U TIOHSTHIA: B/, TOTYJISIIHS,
reHoOH, DSBOJIONMS, JBWXKYIME CUIbl  ((pakToOpbl) DBONIOIWH, MPUCITOCOOICHHOCTH
OpPraHu3MOB, BHUJI000pa30BaHME, OKOJOTHYECKHE (PAKTOPBI, JKOCHUCTEMA, MPOAYIECHTHI,
KOHCYMEHTBI, PeIyIIeHTHI, LIeTIH MUTaHM, SKOJOrHUecKas nmupamuaa, ouoreoreHos, ouocdepa;

YMEHUE Wu3JaraTb Owuonoruvyeckue Teopuu (dBomtormonHas Teopus Y. J[lapBuHa,
CHUHTETHYECKas TEOPHsI IBOJIIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojibiiieBoro cxoactea K.M.
bapa, yepenoBanusi riaBHbIX HampaBieHud u nyred sBomounu A.H. CeBepuoBa, yueHus o
o6uocepe B.M. Bepnaackoro), onpeaensts rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BJIJIETh METOJaMH HAayYHOTO TO3HAHUSI B OMOJIOTMU: HAOIIO/IEHHE U OIMCaHHe
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUI, OpraHu3alus ¢ MpOBEJeHUE OHOJOTHYECKOrO
OKCTIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE MONYyYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE JeIaTh BHIBOJIBI HA OCHOBAHHUH MOJTYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIACNATH CYIIECTBEHHBIE MPU3HAKU CTPOSHUS OUOIOrMYECKUX 0ObEKTOB: BUJIOB,
HOMYJSIUA, TMPOIYIEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTEOIEHO30B U HIKOCHUCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHONM  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBHS KOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEpeHOCa BEUIECTB U TOTOKA YHEPTHH B DKOCHCTEMaX, aHTPONOTEHHBIX U3MEHEHH B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M OWOTCOXMMHYECKHX IHUKIOB B
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ouocdepe;

YMEHHE MPUMEHSTH MMOJIyIeHHBIC 3HAHUSI TSI OOBICHEHUSI OMOJIOTMYECKUX MPOIIECCOB H
SIBIICHUH, 17151 IPUHATUS MPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHus
0€30MTaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIIOAEH, COOJIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE He0OXOIUMOCTH
UCTIOJTb30BaHUS JOCTHKCHUI COBPEMEHHOM onooruu JUTST paIMoHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelaTh 3JeMEHTapHble OMOJOTHYECKHE 3aJa4yH, COCTABIATH CXEMBI MEpeHoca
BEIIECTB U HHEPTUH B dKOcUCTeMaxX (I[eMH MUTaHUsA);

YMEHHE BBITIONHATEL JTAOOPATOPHBIE U TMPaKTUYECKHUE padOThI, COONIONATh MpaBUiia MPH
paboTe ¢ yueOHBIM M J1a0OpaTOPHBIM 00OPYI0BAHHEM;

YMEHHE KPUTHYCCKU OIEHUBATh M WHTEPIPETHPOBATH MH(DOPMAIHIO OHUOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYUYHBbIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpelCTBa
MaccoBoi WH(OPMANMK, HAYIHO-TIOMYJSIPHBIE MaTepHallbl), pPacCMAaTPUBATHL TII0OATHHBIC
9KOJIOTHYECKHE MPOoOIeMbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIIUIO;

yMEeHHE Cco37aBaThb COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOIEHHUs, 0000IIas
OMOJIOTUYECKYI0O HMH(POPMAIUI0 W3 HECKOJIbKUX HWCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

3. Temaruyeckoe MJIaHUPOBAHUE

Kuaacce KoanuecTBO Koan4yecTBO 4acoB B rojg Hroro
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)
buoJsorus kak Hayka 2
1 Buonoruss kak Hayka. CBs3b OHOJOTMH C OOIIECTBEHHBIMHU, 1 bubmuotexa
TEXHUYECKUMHU U  JIPYTMMH  €CTeCTBEHHBIMH  HayKaMHU, HOK
dunocodueit, 3TUKOH, dcTeTUKON U mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa.
Cucrema OMOIOTHYECKHUX HAYK.
2 Metoapl  TO3HAHUA ~ JKUBOHM  TPUPOABI (mabmroieHue, 1
OKCIIEPUMEHT,  OMHCaHWEe, W3MEpPEeHHe,  KIacCH(UKaII,
MOJIEJTMPOBAHUE, CTATUCTHYECKAst 00pabOoTKa TaHHBIX).
7KuBble cUCTEMBbI M X OpPraHu3anus 1
3 XKusele cucremMbl (OMOCHUCTEMBI) KaK TPEAMET HW3YUEHUS 1 bubmmotexa
ouonoruk. OTIWYME KUBBIX CHCTEM OT HEOPTraHWYECKOU [HOK
MPUPO/IBI.
CaoiicTBa OMoCHCTEM U UX pa3HOOOpasue. YpOBHU OpraHU3aIuN
OHOCHCTEM: MOJIEKYJISIPHBIN, KJICTOYHBIH, TKAHEBBIM,
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OpPraHU3MEHHBIN,  MOMYJSIUUOHHO-BUAOBOM, 3KOCHCTEMHBIN
(OuoreoneHOTHYECKHIA ), OMOC(EPHBIN.

XHMHYECKHI COCTAaB B CTPOCHHUEC KJIIETKH

XUMHUdecKu COCTaB KJICTKH. Xumudaeckue QJICMCHTLI:
MAaKpO3JIEMCHTBI, MHUKPOIJICMCHTHI. Bona U MHHCPAJIBbHBIC
BCIICCTBA.

CDYHKIII/II/I BOABI W  MHUHCPAJIbHBIX BCIICCTB B  KJICTKC.
HOI[I[ep)KaHI/IC OCMOTHYECKOI0 OanaHca.

—

benku. CocraB u ctpoeHne 0e1K0B. AMUHOKHUCIIOTHI - MOHOMEPBI
O6enkoB. He3zameHnumble U 3aMEHHMBIE  AMHUHOKHUCIIOTHI.
AMUHOKHCIIOTHBIH COCTaB. YPOBHU CTPYKTYpBI OEIKOBOM
MOJIEKYJIbl (IepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUHAS
CTpYKTypa). XWMHUYECKHE CBOWCTBa OelKOB. buonormueckue
byHKIIMHA OETKOB.

®epmeHThl - Ouomormueckue Katanmuzatopbl. CTpoeHue
dbepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas crenupUuIHOCTS.
Kodpepmentsl.  Butamunel.  Omimums  (GepMeHTOB  OT
HEOPraHMYECKUX KaTaIn3aTOPOB.

JlabopaTopHble 1 NpakTHYeCKue padoThI:

JlaGopatopnas pab6ora N 1. "M3yueHue KaTaIUTHUECKOU
AKTUBHOCTH (PepMEHTOB (Ha MpUMepe aMUIIa3hl MU KaTajassl)'.

YrneBoibl: MOHOCaXapu/ bl (TITF0K03a, prd03a U 1e30KCUpH003a),
qucaxapuabl (caxaposa, JakTo3a) M IHoJucaxapuabl (Kpaxma,
TJIMKOTEH, LIeJTioN03a). buonorndeckue GpyHKINN yrieBOIOB.
Jlumuael:  TpUrIUOEpUAbl,  (QOChOTUMHUIBI,  CTEPOUIBI.
I'unpodunsHoO-rHAPOPOOHBIE  CBOICTBA. buonoruueckue
¢ynkunu munuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIHJIOB
KaK HICTOYHHUKOB SHEPTHUHU.

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

Hwuronorusa - Hayka o wierke. Kinerounas teopus - mpumep
B3aMMOJICHCTBUS Uil U (PaKTOB B HAYYHOM MMO3HAHUU. MeTOIbI
V3YYCHUS KIIETKH.

10

Knerka kak menoctHas sxwuBas cuctema. OOImMe MNpU3HAKU
KJIETOK: 3aMKHYTasi Hapy>kHas memOpana, monekyinsl JJHK kak
TeHeTUYECKUH anmapar, cucreMa CHHTe3a Oenka.
Tunel  KJIETOK: JSyKapUOTHYECKass M  IPOKAPUOTHUYECKAS.
Oco0eHHOCTH CTPOCHHS MPOKAPUOTHUECKOH KineTku. KineTtounas
cteHka Oaktepuil. CTpoeHHE DJYKapUOTUYECKOW  KIIETKH.
OCHOBHBIE OTJWYHUS PACTUTEIHLHOH, J>XMBOTHOW W TPUOHOU
KJIETKH.
[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KJIETOYHAsI CTEHKA,
TIIUKOKANUKC, UX ¢pyHkuuu. [Inasmarnyeckas memOpana, ee
CBOMCTBA U (DYHKITUU.

11

[uromnasma u ee opraHoujbl. OqHOMEMOPAHHBIE OPTaHOMIBI
kietrku: JIIC, anmapar I'onbmku, 1u3ocomsbl. [loryaBTOHOMHBIE
OpraHOUbI KJIIETKH: MUTOXOHAPUH, TIacTuAbL. [Ipoucxoxnenue
MUTOXOHJIpUM U Tutactua. Bunel mnactun. HememOpanHbie
OpraHOUIbI KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP, LIEHTPUOIIH,
pecHHUYKH, OKTyTUKH. DyHKIMH  OpPraHoWJIOB  KIIETKH.

Bbubnnoreka
[HOK
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Bxurouenus.

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

JlabopaTopHble 1 NpakTHYeCKue padoThI:

JlaGopaTopHnas pabora N 2. "H3ydeHHe CTpPOCHHS KIIETOK
pacTeHMi, XUBOTHBIX M OaKTepuil MOJ MHKPOCKOIOM Ha
TOTOBBIX MUKpOINpEnaparax 1 UX onucaHue".

KusHeneaTeJbHOCTDL KJICTKH

12

O6men  BemiecTB, WM MeTabOIM3M.  ACCUMUJISIMS
(utacTuueckuii OOMEH) W JAUCCUMIIISIIUS  (PHEPreTHUYEeCKU
o0OMeH) - JIBeé CTOPOHBI €IMHOTO Mpoliecca MeTabonusma. Porb
3aKOHOB COXpPaHEHHUsS BEIIECTB W DSHEPTUM B TIOHUMAaHUHU
MeTabonu3ma.

Tunsr 0OMeHa BemecTB: aBTOTPOHBIN U TeTepoTpodHEIt. Poib
dbepMEeHTOB B OOMEHE BEILIECTB M MPEBpALICHHUH SHEPTUU B
KIIETKE.

—

13

®orocunre3. CBeroBas u TemMHOBass ¢a3bl (OTOCHHTE3A.
Peaknmun  dorocunTeza.  DddexTuBHOCTE  (hoTOCHHTE3A.
3navenne porocuHTE3a IS )KU3HU Ha 3emute. BiusHue ycrmoBuid
cpensl Ha  (POTOCHMHTE3 U CHOCOOBI  TOBBIMICHUS  €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEMOCHHTE3UpyIIne OakTepuu. 3HAUYCHHE
XEMOCHHTE3a IS KU3HU Ha 3emuie.

14

DHepreTuyeckuii oOMeH B KJeTke. PaciierieHne BelecTs,
BbIJIEJICHHE U AKKyMYJIHPOBAHHE SHEPrUU B KIETKE. DTarlbl
sHepreTuueckoro obMeHa. I'mukonus. bpoxeHue u ero BUIBL
Kucnoponnoe  okucieHue, WJIM  KIETOYHOE  JIbIXaHUE.
OxucnurensHoe bochopunmupoBanue. D¢ dexTuBHOCTH
SHEPreTUIecKoro oOMeHa.

15

Peakniun marpuynoro cunresa. ['enerndeckas nHGpOpMaIus u
JIHK. Peanuzarnus reHeTHYecKoi HHGOPMAIIMH B KIIETKE.
I'enmeTnueckui KOJI M €r0 CBOMCTBA.

16

Tpanckpunuusi - Marpuunblii cuHTe3 PHK. Tpancusums -
OuocuHTe3 Oenka. Ortanbl  TpaHcusiuuu.  KogupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oenka.

17

Hexnerounsie (opmbl XKH3HH - BUPYCH. MCTOpUsi OTKPBITHS
BupycoB (JI.M. WMBanoBckuii). OCOOCHHOCTH CTPOCHHUS W
KU3HEHHBIN UK BUpYycoB. bakTepnodaru. bonesnu pactenui,
JKUBOTHBIX U 4YEJOBEKa, BBI3bIBAEMbIE BHUpycaMu. Bupyc
ummyHonedunura yenoseka (BUY) - Bo3Oyaurtens CIIN/a.
OOpatHass ~ TpaHCKpHINIMs,  peBepTaza M  HHTerpasa.
[MpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00ICBAHMIA.

Bbubnnoreka
[HOK

PasmHo:xeHHnE U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTaHU3MOB

18

KiteTouHbIl MUK, WU )KU3HEHHBIA ITUKI KiIeTku. MHTepdasza u
muto3. [Iporeccrl, nmporekaromue B uHTepdaze. Perummkanus -
peakius wmatpuyHoro cunte3a JIHK. Ctpoenune xpomocom.
XPpOMOCOMHBII HA0Op - KApUOTHIIL. J{UTIJIOUTHBINA U TaIION THBIN
XPOMOCOMHBIE HaOOpbl. XpoMaTuibl. [{uTomornueckne OCHOBBI
Pa3MHOKEHUS M UHAUBUIYATBHOTO Pa3BUTUSI OPTAaHU3MOB.

Henenue kinetkn - wmuto3. Craguum wmutosa. [Iponeccsl,

Bbubnuoreka
HOK
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MPOUCXOAAININE Ha pa3HbIX CTAAUAX MHUTO34. buonornuecknii
CMBICJT MUTO3A.

[IporpamMmmupyemasi THOEITH KIETKH - allONTO3.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

Jlabopatopuast padora N 3. "HaGmronenue mMuTo3a B KIIETKax
KOHYMKA KOPEIIKa JIYKa Ha TOTOBBIX MUKpompenaparax'.

19

®opMbI pa3MHOKEHHUSI OPraHU3MOB: 0€CIo0e U 1oJIoBoe. Bub
0ecroioro pa3MHOKEHUS: AeJIEHUE HaJIBOE, TOYKOBAHHE OJHO U
MHOTOKJIETOYHBIX, criopooOpasoBaHue, BEreTaTUBHOE
pazMHokeHue. MickyccTBeHHOE KIIOHUPOBaHHE OPraHu3MOB, €ro
3HAUEHUE JIJIS CENIEKIINH.

[TonoBo€ pazMHOKEHUE, €r0 OTJIMYUS OT OECIONIOrO.

20

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

21

['amerorenes - mporecc 00pa3oBaHUsl TMOJOBBIX KIETOK Yy
JKUBOTHBIX. IlosoBBIE JKee3bl: CEMEHHUKHM W SHYHHUKH.
OOpazoBaHne ¥ pa3BUTHE TOJIOBBIX KJIETOK - TrameT
(ciepmaro3ony, SHLEKJIETKAa) - CIEpMATOreHE3 M OOTEHE3.
OcoOeHHOCTH CTPOEHHUsI SAWIIEKIETOK U CHepPMaTO30MJIOB.
OnnonorBopenue. [Taprenorenes.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlabopatopHast padora N 4. "H3yueHue CTpOEHHUSI MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpoIpenapaTtax".

22

WnpuBunyanbHoe pasBuTHE (OHTOTEHE3). DMOpPHOHAIBHOE
pazBuTHe (AMOpHOTreHe3). DTarnbl SMOPHOHAIBHOTO PA3BUTHS Y

MO3BOHOYHBIX KUBOTHBIX: npoOieHue, racTpyssius,
OpraHoreHes. [TocTamMOproHaIBHOE pa3BUTHE. Tumst
MOCTAIMOPHUOHATIEHOTO pa3BUTHS: psiMoe, HETpsiMOe

(TmunHOYHOE). BrmsHMe cpeasl Ha pa3BUTHE OPTaHU3MOB,
(dakTopbl, CTIOCOOHBIC BHI3BIBATH BPOXKICHHBIC YPOJICTBA.

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

HaCJIeIICTBeHHOCTL H UBMCHYHUBOCTDb OPraHu3smMoB

23

[Ipenmer n 3anaun renetuxu. Micropus pasBuTHs TeHETUKU. Poub
LUTOJIOTUN U 3MOPHUOJIOTUU B CTAaHOBJIEHUM T'€HETHKH. Bxman
POCCUIICKMX W 3apyOeXHBIX YUEHBIX B Pa3BUTHE TEHETHKH.
Mertonbl reHeTHKH (TMOPUIOIOrMUYECKUM, HUTOreHEeTHYECKUH,
MOJIEKYJIIPHO-T€HETUUECKUH ). OcHOBHBIE TEHETUYECKUE
NOHATHA. ['eHeTnYeckas CHUMBOJIMKA, HUCIOJb3yeMasi B CXEMax
CKpPELIMBAaHUMN.

24

3aKOHOMEPHOCTH HACJIEJOBAHUS MTPU3HAKOB, YCTAaHOBIEHHbIC .
Mennenem. Monorubpuanoe CKpELIUBaHNUE. 3aKoH
ennHooOpasuss TuOpUAOB MepBoro mnokojieHus. IlpaBumiio
JOMMHHUpOBaHMs. 3aKOH pacLIeIUIeHUs Npu3HakoB. [umnoresa
YUCTOTHI ramer. [1onHoe ¥ HenoJIHOe TOMUHUPOBAHHE.

25

Jurndpumnoe CKpelIMBaHue. 3aKkoH HE3aBUCHUMOTO
HAcJeJ0BaHUS  NpHU3HAaKoB.  LlUTOreHeTMyeckue  OCHOBBI
JTUTHOPUTHOTO CKPEIIMBAaHMA. AHATU3UPYIOIIEE CKPEIINBAaHHE.
Hcnonp3oBanue aHAJTM3UPYIOIIETO CKpEIIUBAHUS JUIS
OTIpEeJIeTICHUS TEHOTHITA OCOOH.

Bubanoreka
LHOK

20
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CuenneHHoe HacnenoBaHue npusHakos. Pabora T. Moprana no
CIICTUIGHHOMY HacJelI0BaHWI0 TeHOB. HapymieHue cueriieHus
TEHOB B PE3yJIbTaTe KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPHsI HACIEICTBEHHOCTHU. | eHeTHUecKne KapThl
JlabopaTopHble 1 NpakTHYeCKue padoThl:

JlaGopatopnas pabora N 5. "H3yuenue pe3ynbTaTtoB
MOHOTHOPHUIHOTO ¥ TUTHOPUIHOTO CKPEIUBAHUS Y IPO30(UITBI
Ha rOTOBBIX MUKpOIpernaparax".

27

I'eneruka mosna. XpoMocoMHOE onpe/ieiieHUE 1moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble M TeTeporaMeTHbIE
opranu3mbl. HacnegoBaHue nmpu3HaKkoB, CIIETNIEHHBIX C MOJOM.

28

N3meHunBOCTh. BuIbl M3MEHUMBOCTU: HEHACIEACTBEHHAs W
HacjeCTBEHHas. Poimb  cpempl B HEHACJIEICTBEHHOM
W3MEHYHMBOCTH. XapakTepucTuka MO (PUKAITIOHHOM
M3MEHUYMBOCTU. BapuallMOHHBIM psiag U BapUallMOHHAs KpUBas.
Hopwma peakunn npusnaka. KoinuecTBeHHbIE M Kau€CTBEHHBIE
NpPU3HAKH U MX HOpMa peaknuu. CBoicTBa MOIU(PUKAIIMOHHON
W3MEHYHMBOCTH.

JlabopaTopHble 1 NpakTHYecKue padoThbl:

JlaGopatopHas padora N 6. "M3yuenue MoauduKaIMmOHHON
U3MEHUYMBOCTH, IIOCTPOEHHE  BapHAIlMOHHOTO  psaa |
BapUAIIMOHHON KpUBOI1".

29

HacnencTBenHas, WM TEHOTUNIUYECKAs, HW3MEHUYHMBOCTbD.
KoMmOnHaTHBHAs M3MEHUMBOCTh. Melo03 U TOJIOBOM MpoIiece -
OCHOBa KOMOMHATHBHOW  W3MEHUYMBOCTH. MyTalMOHHAs
U3MEHYUBOCTD. Knaccudukanus MyTaIui: TEHHBIE,
XpPOMOCOMHBIE, T€HOMHbIE. YacToTa M NPUYUHBI MYTaIUU.
Myrarennble ¢GakTopbl. 3aKOH TOMOJOTHYECKHX pSJIOB B
HaclecTBeHHOM n3MenunBoctu H. .M. BaBuiiosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.
JlabopaTopHble 1 NpakTHYeCKue padoThI:

JlaGopaTtopnas pabota N 7. "AHanu3 MyTainuid y 1po30¢puisl Ha
TOTOBBIX MUKpoIipenaparax".

30

I'enetuka uyenoBeka. Kapuorumn uyenoBexka. OCHOBHBIC METOIbI
TCHETHKH  YEJIOBEKAa: TeHEAIOTHYECKUI, OJIM3HEIOBBIN,
IIUTOT€HETHYECKUH, OMOXUMHUYECKUH, MOJIEKYJISIPHO-
reHetudyeckuii.  COBpEeMEHHOE  ONpeNieJIeHue  TeHOTHUIIA:
MTOJITHOTEHOMHOE CEKBEHHUPOBAHUE, TE€HOTHIIMPOBAHHE, B TOM
yucie ¢ nomombto  [I[P-ananmuza.  HacnencrBeHHbIe
3a00JIeBaHHsI  4YeJIOBEKAa: TeHHble OO0Je3HH, OOJIe3HH ¢
HACJIEJCTBEHHON  MPEIpacroiOKEHHOCTBIO,  XPOMOCOMHBIE
6ose3an. ComaTH4eCKHe U TeHepaTHBHBIC MyTarlui. CTBOJIOBBIC
KJeTKkd. [IpuHIMIBL 310pOBOrO 00pasa KU3HU, TUATHOCTHUKH,
PO UIAKTHKA M JICUCHHS TCHETHYECKUX OoJie3Her. Menuko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUYCHHE METUIIMHCKON
T€HETUKH B TPEJOTBPAIIEHUH U JICUEHUH TEHETHYECKHX
3a00JICBaHUM YETTOBEKa.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

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

Cenexunst opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH

CCJ'ICKI_II/IH KaK HdyKa M IIPOHeCC. 3apO)K,I[CHI/IC CCIICKIIMU H
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nomectukanus. Yuenne H.M. BasumoBa 0 meHTpax bubmuotexa
MPOMCXOKIACHUS W MHOTO00pa3usi KYJIbTYPHBIX DPACTCHHIA. [HOK
LeHTpsl IpOMCXOXKAECHNS JOMALTHUX )KUBOTHBIX. COpT, opoaa,

HITaMM.

32 | CoBpeMeHHbIE METO/IbI CEJICKIIUH. MaccoBbiit u 1

WHAUBUAYAIbHBII OTOOPHI B CEJEKIMU PACTEHUN M KUBOTHBIX.
Onenka »skcrepbepa. bINM3KOPOACTBEHHOE CKpElIMBaHUE -
uHOpuauHr. Yucras nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpeIrBaHue
- ayropumuHr. OtaaneHHas THOpHAM3AlMS U €€ YCIEXH.
HckyccTBeHHBIM MyTareHe3 U IOJYyYEHHE ITOJIMILIOUIOB.
Hoctrxenus CeJIeKLUU pacTeHul, YKUBOTHBIX u
MUKpPOOPTaHHU3MOB.

33 | buorexHosoruss Kak  OTpacib  HPOM3BOJACTBA. [ 'eHHas 1
UH)KeHepus. OJrambl  co3maHus pekomOmHantHOH JIHK u
TpaHCTeHHBIX oprann3MoB. Kiierounas naxenepus. Kierounsie
KYyJIbTYpbl. MUKpPOKIOHAIBHOE  pPa3MHOXKEHHE  PACTEHUH.
KiionnpoBaHue BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHE U 3THYecKue npobiemsl. MO -
TeHETUYECKH 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 ~ SBOJIIOIMOHHOM  TEOPHH. 1 Bbubmunoreka LIOK
DBOJIOIMOHHAsA TEOpUS M €€ MecTo B Ouonoruu. BrusHue
9BOJIIOLIMOHHOW TEOPUU Ha pa3BUTHE OMOJIOTUH U JPYTUX HaYK.
CBugerenbcTBa 3BOJIIOLIMH. [TaneoHtonornyeckue:
IIOCJIEZI0BATEIBHOCTh MOSIBICHUS BHUJIOB B MaJICOHTOJIOIMUYECKOMN
JIETOMHUCH, IepexoiHbIe popMbl. broreorpaduueckue: cxoncTo u
paznuuue dayH u GI0p MATEPUKOB U OCTPOBOB.
DOMOpPHUOIOTHYECKHE: CXOJCTBA M Pa3luyusl SMOPHOHOB pPa3HbBIX
BUJIOB [T03BOHOYHBIX. CpaBHUTEIIbHO-AaHATOMUYECKHE:
FOMOJIOTUYHbIE,  AHAJIOTMYHbIE, PYJUMEHTAapHbIE  OpraHbl,
aTaBU3MBI. MounekynsipHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METaOOIMYECKUX
IIyTE€N Yy BCEX OPraHU3MOB.

2 OpomonnonHass  Teopuss Y.  JlapBuna.  Ilpenmochliku 1

BO3HUKHOBEHHUS IapBUHU3MA. J[BIOKYIIIE CHIIBI DBOJIIOIIMN BUJIOB
no JlapBuHy (M30BITOYHOE Pa3MHOKEHHE MPHU OrPAaHUYCHHOCTH
pecypcoB,  HeompeneleHHas  WU3MEHYMBOCTb, Ooprba  3a
CYILIECTBOBAHHE, ECTECTBEHHBIN 0TOOP).

Cunrernueckass Teopust sBonoruu (CTD) u ee OCHOBHbBIE
MOJIOXKEHUS.
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MukposBoIIOLHS.
JlaGopaTopHble U NpaKkTH4YecKue padoThbi:
Jlaboparopuas pabora N 1. "CpaBHeHHE BHJIOB IO

MOP(OJIOTHYECKOMY KPUTEPHIO".

HOHYJ'ISIIII/ISI Kak ¢AMHHUIIA BHUJAa 1 5BOJIFOLIMH.

JBmwxymue cuibl ((hakTopbl) 3BOJIONUU BUIOB B MPUPO/IE.
MyTanuoHHBIA TpollecC W KOMOWHATUBHAS HM3MEHYHUBOCTD.
[TonynsimonHbIe BOJIHBI U Ipeiid renoB. M3omsius u Murpanmsi.

EcrecTBeHHBI 0TOOp - HampaBistOUMi (akTOp HSBOIIOIMH.
@DopMBbI €CTECTBEHHOT0 0TOOpA.

[TpuCcoCOOIEHHOCTh OPraHU3MOB KakK pPEe3yJbTaT HBOJIOLHUH.
[Tpumeps! nprucnocoOIeHNH y OpraHu3MoB. ApoMop( 036l U UIHO-
aJlanTaIuH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHbIE (HOpMBI
BUI000pa30BaHus: reorpaduueckoe, SIKOIOrHIeCKOoe.
JlaGopaTopHble H MpaKkTHYecKue padoThbi:

Jlaboparopuass pabora N 2. "Omnwmcanue NPUCTIOCOOICHHOCTH
OpraHu3Ma M e OTHOCUTEIBHOTO Xapakrepa'.

Makpo3Bosronus. Dopmbl ABOJIIOLUU: dunernueckas,
IUBEpreHTHasi, KOHBEpreHTHas, napaienbHas. HeoOpatuMocTsb
SBOJIIOIIMH.

IIpoucxoxxaeHne  OT  HECHELHUATU3UPOBAHHBIX  IPEIKOB.
IIporpeccupytomas cnennanu3anys. AganTuBHAs pajnanus.

Bo3HukHOBEHHE U Pa3BUTHE )KU3HU HA 3emuiie

10

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

11

XuMmuueckasi 3BOJIONUsA. AOHOTCHHBI CHHTE3 OpPTaHHMYECKUX
BEIIECTB nus3 HEOPTaHUYECKHUX. DKCNEepUMEHTAITBHOE
MOATBEPKJICHUE XUMHUYECKOW »sBomtonuu. HavanbHble 5Tanbl
OHMOJIOTNYECKON 3BOIIOLIHH. I'unoresa PHK-mupa.
dopMupoBaHre MeOpaHHBIX CTPYKTYp M  BO3HHUKHOBEHUE
npoTokyeTku. [lepBbie KieTKH W uxX 3Bojronus. PopMupoBaHue
OCHOBHBIX TPYII KHBBIX OPTraHU3MOB.

12

Pazputne xu3Hu Ha 3emie no spaM W nepuonaM. Karapxei.
Apxeiickas 1 mpotepo3oiickas 3pel. Ilameo3oiickas 3pa u ee
MEPUO/IBI: KEeMOpUWCKHUH,  OPAOBHKCKHH,  CHIYPUUCKHUH,
JI€BOHCKH, KAMEHHOYTOJIbHBIN, IEPMCKH.

13

Me3so30iicKas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickast apa U ee mepuoabl: NajJCOreHOBBIN, HEOTEHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMaTa W Te0JIOTHYECKHUX  IMPOIIECCOB.
OCHOBHBIE ATambl BOJIIOIUU PACTUTEIBHOTO U KUBOTHOTO MHpA.
Apomopdo3sl y pacTeHU u KUBOTHBIX. [losiBIIeHME, pacBeT U
BBIMUpAHUE TPYII )KUBBIX OPraHU3MOB.

JlaGopaTopHble U NPaKTHYeCKUE PadOThI:

[TpakTrueckas pabora N 1. "M3ydeHHre HCKOIAaeMbIX OCTaTKOB
pacTEeHUM 1 KUBOTHBIX B KOJUICKIIUAX .

14

Cucrema OpPraHu4YCCKOro MHpa KaK OTpPaXCHHC OIOBOJIIOLMHU.
OCHOBHBIE CUCTEMATHUYCCKUE TPYIIIbLI OPraHu3MOB.

15

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

but6mmoreka [IOK
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MPEJICTABICHUN O TPOUCXOKICHUH YeIoBeKa. MeTobl N3ydeHUs
aHTpororeHe3a. CXOJACTBAa U pa3IMuUs YEJIOBEKA M KUBOTHBIX.
CrcreMaTHUeCKOE MOJI0KEHUE YETOBEKa.

16

JIBrokyme cwibl ((dakTopsl) aHTpornoreHesa. HacnencTBeHHas
M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIiecTBeHHBIN 00pa3
YKM3HH, U3TOTOBJIICHUE OPYAMIA TPY/a, MBIIIJICHHUE, PEYb.

17

OcHOBHBIE ~ CTaguM M  BETBM  DBOJIOIMM  YEJIOBEKA:
aBCTpAJIONUTEKU, YenmoBek yMenblid, UenoBeK MNpsIMOXOSIIHIA,
UYenosek Heanaepranbckuii, YemoBek pasyMmHblii. Haxonku
HCKOMAeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHHUA, 00JacTh
pacripocTpaHeHus, 00BEM TOJOBHOTO MoO3ra, 00pa3 J>KW3HH,
opyausl.

18

YenoBeueckne packl. OCHOBHBIE OOJIBIIME Pachl: €BPOIICOUTHAS
(eBpasuiickas), HETrpO-aBCTPATOU THAS (3xBaToOpHaIbHA),
MOHTOJIOUIHAs (a3marcko-aMepuKaHCKas). Yeptol
MPUCTIOCOOJICHHOCTH TPEACTaBUTENIe YeOBEYECKHMX pac K
YCIOBHSIM ~ CYIIECTBOBaHMA. EJIMHCTBO YEIOBEYECKHX pac.
Kputnka pacusma.

Opranun3mMsl 1 OKpY:Kaluias cpeaa

19

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

20

Cpensl oOUTaHHMS OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3IYIIHAS,
MOYBEHHAsA, BHYTPUOPraHU3MEHHAsI.

Okonoruveckue (aktopel. Kiaccupukanus 3KOIOTUYECKUX
¢dakTopoB: abuoTHUecKkHe, OMOTHYECKHE U AaHTPOIOTCHHEIE.
JlelicTBUE IKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

21

AbGunorndeckue (akTOpbl: CBET, TEMIIEpaTypa, BIIAXHOCTb.
®oronepuoausm. Ilpucrnocobnenus opraHu3sMoB K JAEWCTBUIO
abnoTtnyeckux GakTopoB. BHOIOTHUECKUE PUTMBI.
JlaGopaTopHble H MpaKkTH4YecKue 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:
KOHKYpPEHIIMS, XHUIIHUYECTBO, CUMOMO3 U €ro  (QOopMbl.
[TapazutusM,  Koomepauus,  MyTyaau3M,  KOMMEHCAJIU3M
(KBapTUPAHCTBO, HaxXJICOHWYECTBO). AMEHCAIU3M, HEHTpalIMU3M.
3HayeHne OMOTHYECKUX B3aUMOJICHCTBUU ISl CYIIECTBOBAHHUS
OpPraHU3MOB B ITPUPOJIHBIX COOOIIECTBAX.

23

DKOJIOTUYECKHE  XapaKTepUCTUKU  nomyiasuud.  OCHOBHBIE
MOKAa3aTeH NOMYJIALNUN: YACICHHOCTD, INIOTHOCTD, POXKIAEMOCTh,
CMEPTHOCTb, NPHUPOCT, MUrpanus. JIMHAMUKa YHCIEHHOCTHU
MOMYJISIIIUK U €€ PETYIISIus.

JlaGopaTopHble U NPaKTH4YeCKUE PadOThI:

[Tpaktrueckas padora N 5. "[loacyer MmIOTHOCTH TOIMMYISAIIUAN
pa3HbIX BUJOB pacTeHHM'".

but6mmoreka [IOK

Coo01recTBa H DK0JOrH4ecKrue CHCTEMbI

24

Coo0riecTBo opraHu3MoB - OuoreHo3. CTpyKTyphl OMOIICHO3a:
BUJIOBAs, MPOCTPAHCTBEHHAs, Tpoduueckas (mwmineBas). Bubl-

bubmunoreka LIOK
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noMuHaHTEL CBS3U B OMOIIEHO3E.

25

Okonoruyeckue cucreMsl (3kocucreMsl). [Tonstue 06 3xocucreme
u OuoreoreHo3e. yHKIIMOHAIBHBIE KOMIIOHEHTHI YKOCUCTEMBI:
IPOAYLIEHThI, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BeliecTB U
MIOTOK 3HEPTHH B dKocucTeme. Tpoduyeckre (MHUIEBbIE) YPOBHH
skocucremsl. [InmieBslie nenu u cet. OCHOBHBIE MOKA3aTENN
IKOCUCTEMBI: OMoMacca, mpOAYKIUs. DKOJIOTHUECKUE MHPAMUJIBL:
IPOAYKIMH, YUCIEHHOCTH, OMOMACCHI.

26

CBoIiCTBa SKOCUCTEM: YCTOMUYUBOCT, CAMOPETYJISIIUS, Pa3BUTHE.
Cykueccus.

27

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

28

AHTpPONIOTE€HHBIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI.
Yp6oskocucrembl. bronornyeckoe W XO03sSHCTBEHHOE 3HAYCHUE
arpodKOCUCTEM H YPOOIKOCHUCTEM.

bruopazHooOpazue kak (aKTOp YCTOWYHMBOCTH IKOCHCTEM.
CoxpaHeHne OMOJIOTHYECKOro pa3HooOpa3us 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.
JlmHammuueckoe paBHOBECHE M 0OpaTHas CBsI3b B Omocdepe.

30

KpyroBopoTsl BemecTB u OHOreOXUMMHUYIECKHE KBl JIEMEHTOB
(yrnepona, azora). 30HaNbHOCTH OHOChepsl. OCHOBHBIE OHOMBI
CYIIIH.

31

YenoreuecTBo B Onochepe 3eMiin. AHTPONIOTeHHbIC H3MEHEHHUS B
ounochepe. ['modampHBIC YIKOJIOTHUECKHAE TPOOIIEMBI.

32

CocyiiecTBOBaHHE TPHUPOABI W 4enoBedecTBa. CoxpaHeHHE
Oropa3zHo0Opa3ws Kak OCHOBA yCTOWMUMBOCTH Ouocdepsl. OcHOBa
paIMOHAIFHOTO YIPABJICHUS TPUPOJHBIMUA pPECypcaMH M HUX
ucnoJib30BaHue. JlocTHkeHUs: OMOJIOTHH U OXpaHa MPUPOIBL.

Pe3zepBHOE Bpems

OOf1ee KOJIMYECTBO YACOB MO MPOrpaMme

34

*0P. Bo03MOXHOCTH HCIIOJIB30BaHUS IO DOTOH TeEMe

AIEKTPOHHBIX
00pa3oBaTeNbHBIX  PECYpCOB,  SBISIIOMIMXCA  y4€OHO-METOJUYECKUMU
(MynbTUMEIUNHBIE TPOTPAMMBI, JJIEKTPOHHBIE YUEOHHKH U
OuONMMOTEeKH, BUPTyalbHbIE Ja0OpaTOpUU, WIPOBBIE MPOTPAMMBI,

3aJa4HHUKH,

(1mupoBBIX)
MaTepHraiaMu
AJIEKTPOHHBIE
KOJUICKITMH  TIH(PPOBBIX

00pa30BaTEeNLHBIX PECYPCOB), UCMOIB3YEMbBIMH JIJISi OOYYEHUSI U BOCITUTAHUS PA3IIMYHBIX TPYIII
MIOJIb30BATENICH, TPEJICTABICHHBIMA B D3JCKTPOHHOM (IM(PPOBOM) BHIE H PEaTH3YIOUIMH
mupakTiaeckue Bo3MoxkHocTH KT, conmepikanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00
00pazoBaHUH.
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