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COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorus kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduei, STUKOM, ICTETUKON U MPaBOM.
Pounb 6uonorun B hopMupoBaHHM COBPEMEHHOM HayuHOU KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTobl T03HaHUs KUBOM IpUPOJIbl (HAOMI0I€HNE, SKCIIEPUMEHT, ONMCAHNUE,
U3MEpEeHHe, KiIacCU(pUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsl: Y. {apBun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabmunp! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOIBD).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX 0OOBEKTOBY.

Tema 2. ’KuBble cucteMbl U UX OPraHU3ALMSL.

Kusble cuctembl (OMOCUCTEMBI) KaK peaIMET u3ydeHus: ouosorun. Otinyue
YKUBBIX CHCTEM OT HEOPTraHUYECKOI MPUPOIbI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MONMYJISLIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EpHBIT.

JlemoHncTpanum:

Tabnuubl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3ALNUH
KUBOU MIPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyisl JJHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHUE KIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

@OyHKIMM BOABI M MHUHEPAIBHBIX BellecTB B KkieTke. llomnep:kanue
OCMOTHUYECKOro OaaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOM MOJEKynbl (TE€pBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBepTUYHAsT CTPYKTypa). XUMHUYECKHue cBoHcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.



depMeHTHI — OMoJIoTUYECKHe KaTaiu3aTopel. CTpoeHue pepMeHTa: aKTUBHBIMI
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Butamunbl. OTinuus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTau3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (TJII0K03a, pub03a U Je30KCUpu003a), Tucaxapuisl
(caxapo3a, JlakTo3a) M TMOJIMCaXapuabl (Kpaxmaja, TJIUKOTeH, [EeJUII003a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHble  cBoicTBa. buonorumueckue QyHkumu sunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK w PHK. Hykneornaer — MOHOMeEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukuun JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasr PHK. AT®: ctpoenne u GyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak nenoctHas sxuBast cucrema. OOmiye Npu3Haky KIETOK: 3aMKHYTast
HapyxHast memOpaHa, moiekynsl JIHK kak renermueckuii ammapar, cucrema
CUHTEe3a OenKa.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsl MpOKapHOTUYeCKOM KieTku. Kierounass crenka Oaktepuil. CtpoeHue
AYKApPUOTHYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTEIIHLHOM, >XUBOTHOM H
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHkuuu. [{uTonnazma u eé
opranoujipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOMIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TwiacTua. Bunbl mmactun. HememOpanubie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMKU OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: saepHas o0o0Jiouka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'ykx, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.

Jwnarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEKUBOW IIPUPOIEY,
«Pacripenenenue XuMU4eCKUX 3JIEMEHTOB B KUBOW MPUPOJEH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIb», «brocunTes Oenka», « CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



ATO®», «CtpoeHue sykapuoTUYeCKON KIeTKn», «CTpoeHHe >KMBOTHOWU KIIETKHY,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKUY,
«CTpoeHue aapa KIETKN», « YTIEBOJbI, «JIumuis.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopaTopHas pabGota No 2. «l3ydyeHue CTpOoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJICTKH.

OOMeEH BENIeCTB, WM METa00IN3M. ACCUMUIIALIMS (TUIACTUYECKUM OOMEH) U
JUCCUMUJIISIIIUA (QHEPTeTUUECKUil OOMEH) — JIBE€ CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U DHEPrUU B IMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
oOMeHe BeIleCTB U MPEeBPAIIEHUN SHEPTUU B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (hOTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3a JJIs KU3HU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UpYIolue OakTepun. 3HAUYCHUE XEMOCUHTE3a IS
YKW3HU Ha 3eMJie.

DHepreTrueckuii oOMeH B KjeTke. PacimeniieHne BemiecTB, BBIJCICHHE U
aKKyMYJIMPOBaHUE YHEPTUU B KJIIETKE. DTalbl SHEPreTUYECKoro ooMena. ['nukonms.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunmpoBanne. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peaknmm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIETKe. | eHETHYECKUU KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasauuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubGocom B
OouocuHTe3e Oenka.

Hexnerounsie Gpopmbl sxu3Hu — BUpychl. ctopust otkpsiTus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M JKM3HEHHOIO LMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKA, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynozaedpunuta yenopeka (BHUY) — Bo3Oygurens CIIM/Ia.



OOpatHast ~ TpaHCKpHUIILMSA, peBepTaza W uHTerpaza.  llpodunakruxa
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «MeTtabomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKI, WM >KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Pernmkanusa — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIumiou HeIi W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBl.  XpOMaTHUbL.
[{uTosiornyecKrue OCHOBBI Pa3sMHOKEHUS U  WHIUBUIYAJIbHOIO  Pa3BUTHUA
OpPraHUu3MOB.

Henenne knetkun — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buapl Oecrnonoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHNe, BEreTaTUBHOE pa3MHOXeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE JJIsl CEJIEKIIUU.

[TooBOE pa3MHOKEHHE, €TO OTINYUSI OT OECTIOJOTO.

Meito3. Cranumn meiio3a. IIpormecchl, npoucxonsdiine Ha CTagusx Menosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrorep. bBHOJIOrMYECKUH CMBICT H
3HAYEHHE MENO03a.

["ameTtorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOI'CHE3.
OcoOEHHOCTH CTpOEHHUSI SMIIEKIETOK U crepmMaTo30uaoB. OII00TBOPEHUE.
[Taprenorenes.

WunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATIBLHOTO PA3BUTHUSl Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pazButHe. TUIIbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (JIMYMHOYHOE). BrausHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPbHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku OakTepuity, «CTpOEHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsaMoe pa3BUTHEY, «'ameToreHes y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MeKonuTarumeroy, «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAasT MOJENb-anIuinKanus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBEI.

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

JlabopaTopHas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTPOCHHSI TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3Butus reHeTUKHA. Poib nuToI0rnn
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETolbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
LATOT€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ eHeTuYecKass CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTaHOBICHHbBIE . MeHaenem.
MonorubpumHoe ckpenBaHiue. 3aKoH eauHooOpasusi TUOPUIOB TMEPBOTO
nokosneHusd. [IpaBuno qoMuHUpoOBaHMsl. 3aKOH paCIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBHCHMOTO  HACIEAOBaHUS
npu3HakoB.  lluToreHeTMuyeckue  OCHOBBI  JUTHOPHUAHOTO  CKpEIIUBaHUS.
Ananusupymolee ckpenpanue. Fcnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHOe HacenoBaHue nmpu3HakoB. Padora T. Moprana no cuemnjieHHOMY
HacJIEOBaHUIO F'eHOB. HapylleHue clenieHus reHoB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['eneTuka nosia. XpoMOCOMHOE ONpEAEICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BB ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUUBOCTU. BaprallMOHHBIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KauyECTBEHHBIE NMPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTalimoHHas u3MeHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U Npu4rHbI MyTaluii. MyTareHHbIie (GaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHast HACIEeACTBEHHOCTh U U3MEHYUBOCT.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUINMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T11P-anamm3a. HacmencTtBeHHbsie 3a00JicBaHUS 4YeEJIOBEKA: TE€HHBIC OOJIC3HHU,
OOJIE3HU C HACJEACTBEHHOM MPEIpacroyiOKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICYECHUS TeHETUYECKUX
oosiesHel. MeauKko-reHeTHYeCKoe KOHCYJIbTUpPOBaHME. 3HAUEHUE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAICHUHU U JICUEHUN T€HETUYECKUX 3a00JIeBaHUM YyeToBEeKa.

JdeMoHCTpauu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Ta6nuiel 1 cxembl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 [IUTOT CHETHYECKast
OCHOBa», «3aKOH PacUICIJIEHUS U €r0 IUTOI€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «urnbpuanoe ckpemuBanney, « [ {lutonorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeIuBaHus®y, «Menosy, «B3aumMoaencTBue aielibHbIX T€HOB», «I eHeTnueckue
KapThl PACTEHUM, )KUBOTHBIX U 4YeJOBEKa», «['eHeTnka moja», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIJICHHOTO C MOJIOM», «KapuOTUIBI YelloBEKa U KUBOTHBIX),
«Buapl m3menunBoCcTH», «MoaudukanmoHHas M3MEHUYMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTuka rpymm KpoBm», « MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MoAeNU-aIIMKaIu «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JlurubpugHoe ckpemuBanuey», «llepexpéct
XpOMOCOM», MUKPOCKOIT U MUKpoTtpemnapat «Jpo3oduna» (Hopma, MyTauuu GopmMbl
KPBUIBEB U OKPACKU Tena), repbapuil «['opox moceBHOM.



JlaGopaTopHble H MpaKTHYECKHE Pa0OThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHWEe W aHaIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOXKACHUE CEIEKUUU U JTOMECTHUKALUS.
VYyenne H. . BaBuinoBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacTeHuii. LIeHTpbI MPOMCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KopoACTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHI.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes U MoJIyueHHe
MTOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

bHoTexHOJIOTHA Kak OTpaciib IPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomObunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUN.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruueckue WM dtuyeckue  npobsnemsl. MO - reHeruyecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabmuubr u cxembl: kKapta «lIeHTpBI MPOMCXOXKACHUS W MHOTOOOpa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenumity, «Otnanénnas ruopuausanusy, «Padotel akagemuka M. ®@. liBaHoBay,
«lomumnonaus», «OObEKTHl OuOTEeXHONOTUNW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEpPEeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJOB U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacteHuii, repoapuii «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypenusi «OCHOBHBIE METOAbl U JOCTUKEHHUS CEJIIEKIMH PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHNIO, IJIEMEHHYIO bepmy,



COPTOUCHBITATEILHBIM  Y4acCTOK, B TEIUIMYHOE XO34MCTBO, JTabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa 3BOMONMU. [laneoHTONOTHYECKHE: TOCIEAOBATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuuue Gpayd u GJaop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBMOKYIIUME CHUJIBI HBOJIONMK BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAENEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsnusa kak eIMHUIA BUIa U SBOJIIOILUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMoOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJiust 1 Murpanus.

EctecTBenHbIii oTOOp — HampaBisionwii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6MeHHOCTh OpPraHU3MOB KakK pe3yjibTaT dBojtonuu. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AN TALINH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BU1I000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. DopMbl  IBOMIONUHU:  (UIeTHYECKAs, TUBEPTEHTHA,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTuMocTh 3BOMIOIUY.

[IpoucxoxkieHne OT HECIEeUMAIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crenuain3anvsa. AIanTUBHAS paJnalysl.

JlemoHcTpanum:

[Toptpetsi: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. CeBepuios.



Tabnuup! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apoIbIiin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamantauum», «OOmas aereHepauus»,
«/IBmKymue cuibl 3Bofonun», «Kapra-cxema wapuipyrta mytemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BumooOpazoBaHue», « IKOJIOTUUECKOE BHI000PA3OBAHHE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTIOOB M CeMsIH, KoyuieKus «lIpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KoJuleKuusg «@DPOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue nsarymkm,
Mukpornpenapar «Jlpo3oduia» (Hopma, MyTanuu GOpMbI KPbLILEB U OKPACKHU TENA).

JlaGopaTopHblie M NpaKTHYeCKUe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlabopaTtophas pabota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKON 3BOJIIOIMHU. HavaibHbIe 3Tarbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
DopMUPOBAaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ MEepUOABl: KEMOPUICKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ epUoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaiiHo30Mckas »3pa W €€ [nepuoAbl: IAJCOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M TeoJOornYecKux mnporueccoB. OCHOBHBIE JTalbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucreMa OpPraHMYECKOTO MHpa Kak OTpakeHHE 3BotoUUd. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. Pa3Butue mpeacTaBiieHH O
IPOUCXOXKJIEHUN YesroBeka. Meroabsl HM3ydeHHs aHTpornorenesa. (CxojacrtBa u
pa3IuYMs YEeJIOBEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHNE YEIIOBEKA.

JBrkymue cuibl ((pakTopbl) aHTpororenesa. HacneacTBeHHas ”3MEHUYHMBOCTh
U eCTeCTBEHHbIH 0TOOp. OOIIECTBEHHbIN 00pa3 >KWU3HU, M3TFOTOBIECHUE OPYAUi
TPyZa, MBILJICHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
ymensli, Yenosek mnpsaMoxondammii, YenoBexk HeanaepTranbckui, Yenosek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pas3 >KU3HH, OPY/IH.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUalIbHAs),  MOHTOJOUIHAs
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EMMHCTBO 4E€IOBEYECKUX pac.
Kputuka pacusma.

JemoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mmwuiep, I'. IOpu, Y.
JlapBuH.

Tabmupel 1 cxembl: «BosnukHoBeHne ConaHeuHOH cucTeMbl», «Pa3BuTHE
OopraHnyeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPA»,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «llpeBHenmmue moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  Mymsku  «lIpoucxoxaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHHUSI KAMEHHBIX OpYIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPAHHOCTU UCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U NpaKkTHYECKHEe Pa0OThI:

[Tpaktrueckast padota Ne 1. «/M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro mMupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIUEeCKUN My3€eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIias cpeaa.



DKoJOorus KaK Hayka. 3ajauu U pa3feibl SKOJIOTUHA. MeToAbl 3KOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMUYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Okonorudeckue ¢akropel. Krmaccuduxamuss sKxomorndeckux (HakTopos:
abnoTtuyeckue, OMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBUI0O  aOMOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue ¢akropsl. Buibl 6M0THYECKUX B3aUMOJCHCTBHUM: KOHKYPEHIINS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koomepainusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTMYECKHUX B3aUMOJCUCTBUI ISl CYIIECTBOBAHUS OpPraHW3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILUNA: YHUCICHHOCTh, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISILUA U €€ Peryssiusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUsA
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUUA UHPY30puu-TyPenbkny, «[lumesbie nenm.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusiHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUIN».

Tema 4. CooO1mecTBa ¥ 3KOJI0rHYECKHE CHCTEMBI.

CooO1iectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3U B
ouoneHose.

DKkoJjorudeckne CcucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreonieHoze. DOYHKIMOHAIbHbIE KOMIIOHEHTBI HKOCUCTEMBI: MPOIYLICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPIUU B HKOCHUCTEME.
Tpoduueckue (nmuiieBbie) ypoBHH s3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTeIu 3KOCHUCTEMBI: OMoMacca, MPOAYKLUHA. DKOJIOTMYECKHE NHUPaAMUJIbL:



NPOJYKIIMUA, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,
caMmoperyisiuus, pazsutre. CyKieccusl.

[IpuponHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPONIOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢GyHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. JlMHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BElIECTB U OMOTC€OXMMHUUYECKUE IIUKJIIBI 3JIEMEHTOB (yriepoa,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiu. AHTPONOTEHHbIE U3MEHEHUS B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOIBI U yenoBedecTBa. CoxpaHeHue 6uopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
MPUPOJIHBIMUA PeCypcaMu U UX UCIOJIb30BaHUE. J[OCTHXKEHUS OMOJIOTUU U OXpaHa
MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl u cxemsl: «llunieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobOmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpumepHbie
aHTPOTIOTEHHbIC BO3/ICUCTBUS HA IPUPOAY», « BaskHEHIITNE HICTOUHUKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas ornochepo»,
«®Daktopel  merpamanui  nouB»,  «llapuukoBeiii  3ddexT»,  «DakTOpbI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OoOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIN dKpaH OuochepsD,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpUpoAe».

O6opynoBaHue: Mojielb-anmuivkanus « Tunuunbie OWOIIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHOIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUHN U dKUBOTHBIX,
MPUHAJIEKAIIUE K PA3HBIM DKOJIOTHYECKUM TpyIaM ogHoro Bunaa, KpacHas kaura
Poccuiickoit  ®enepaniun, H300pKEHUS OXpaHSAEMBIX BHJIOB pACTCHUH U
KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUA K peE3ylbTaram
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA mpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAIlMM K OOydYeHHI0o  OuOJOoruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAJAMUIIUN pa3BUTUS OUOJOTUUECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIUYME HKOJOTMUYECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI U CTPOUTH KUSHEHHBIC TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUs npeamera «buonorus» AOCTUrarOTCs B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUYECKUMH U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUs, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpeELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUCHTAIlMM, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PacCHIUpEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLIECCE PEaTr3alli OCHOBHBIX HAIPaBICHUU
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UILIMK 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S13aHHOCTEH, yBa)KEHUE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/ITaHUU YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BbBIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBaKEHUS K CBOEMY Hapo]ly, YyBCTBa OTBETCTBEHHOCTH miepea PonauHoii, ropapoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTUM, TMOHMMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHWU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJAUTEINSIM, CO3/TaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIECHUI;



MMOHMMAHUE YMOIIMOHAIBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHUSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, perysipHas (Qusuueckass aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOT'O W KOMIIETEHTHOIO OTHOIIEHUS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE 1EHHOCTH MPaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMUX 3J0POBbIO U KU3HHU JIIOJCH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOWM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITNIOJIHATH TAKYIO IE€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodecCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealnu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTM4eCKOTr0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eTIeCO00pa3HOoe OTHOLICHHE K MPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIIEHUE YPOBHA OKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUU IS
OKPYKaroLIEH Cpebl;

OCO3HaHHUE TJI00AIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHUS
M YMEHUS T[pU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHUE  TIpaBWi  TOBEAECHHS B  INPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);



aKTHBHOE HENPUATHE JEHCTBUN, IPUHOCAIIUX BPE OKPYKAIOLIEH IPUPOIHOM
cpele, yMEHHE IMPOrHO3UPOBATh HEOJIAroNnpHUsATHBIE 3KOJOTUYECKUE MOCIEICTBUS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSA MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTUYECKOMN EATEIBHOCTH YKOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHuE creuupuky OHUOJNOTMM Kak HayKH, OCO3HaHUs €€ poiau B
(OpMHUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOexkAEHHOCTh B 3HAYMMOCTU OWOJIOTUU Il COBPEMEHHOM LMBHIIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHbBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECYpCHble  MPOOJEMBbl  Pa3BUTHS
YEJIOBEYECTBA, MOMCKA MyTEeH BBIXOAA U3 II100aJIBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BaHUIO TPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUMX 3HAHUM B LEJAX
MOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAIBHON TPAaMOTHOCTU OOydJaromuxcs, GopMupyeMoit
IpU U3Y4eHUH OHOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOIANIMX B HEM M3MEHEHUU,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIBb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelIeHus Mpo0JIeM B PEATIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCIIPCPBLIBHOMY 06p330BaHI/IIO )41
caM006pa3013aHmo, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpC6HOCTHMI/I.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJaArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEeUU(PUKY METOJ0B IIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, MPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOMI0IeHUE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHX ), YHUBEPCAITbHBIC
ydueOHbIe JeHCTBUS (IMO3HABATENIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHONW IPaMOTHOCTH U COIMATBHOMN
KOMIIETEHIIMU  OOYYaIoIIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKIC 3HAHUS M YHHUBEPCATBHBIE
y4eOHbIE IEUCTBUS B TTO3HABATEIILHON M COLIUANIbHOM MPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOrHYecKHe AeliCTBUA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIIacCU(UKAIIUH, 0O00OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICIATh WX XapaKTEPHbIC MPU3HAKHU, YCTAHABIUBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU ICIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHS JUIS OOBSICHEHUS (PAKTOB M SBIICHHM
KUBOU MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHUS CYIIECTBEHHBIX
CBS3€H W OTHOIIEHWH B W3y4aeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYMI Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIU3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSIX PEabHOTO, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbI€E HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIET0BATEIbCKON U MPOCKTHOU JIEATEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI PAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BHUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWS, €ro WHTEPIpEeTalH, MPeoOpa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COIMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILUICHUS, BIa/IeTh HAYYHOW TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMA U METOJIaMU;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh FMUIOTE3Y €€ PelIeHNUs, HAXOJUTh apTyMEHTHI JJIs I0Ka3aTelbCTBa CBOMX
YTBEPXKACHUIA, 3aJaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJabTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPELY;

yYMETh IEPEHOCUTh 3HAHUS B TMO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErpPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TpeJiaraTh OPUTHHAIBHBIC MOIAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMaIMK (TeKCTe y4eOHOTO
nocoOusl, HAy4YHO-IOMYJIIPHOM JMTEpaTrype, OHOJOTMYECKUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh
MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPU TMOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUSI yU4eOHBIX
3aj1ay;

npuoOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKy, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHUYECKHe, (Qu3nyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIAJE€Th  HABBIKAMHM  paclo3HaBaHUS M 3alUThl  UH)OpMaIuw,
UH(POPMAIMOHHOM 0€3011aCHOCTU JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAQJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXKaaemoil TeMbl (YMEHHE 3a/7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIIHO BBITIOJIHEHHS TIpe/iaraeMoun
3a/lay, YYUTHIBATh WHTEPECHI W COTJIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHMUMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHsSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUU OUOIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUH YIeOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUM C y4y€TOM OOILIuX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;

OpUHUMATh 1IeJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIATH IUIAH JEHUCTBUM,



pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0I0 Y4aCTHUKA KOMaHbl B OOINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaxKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS JUIS BBIABICHUS MpoOJeM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYXKAIOIIKX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENLHO COCTABJIATH IJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEOITUXCS
PECYpCoOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANTOYTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKON HPYyAULIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM JIsi OLEHKH CUTYalllu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKUM U CBOEBPEMEHHO IIPUHUMATh DPEILIECHHUS II0 HX
CHIDKEHHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPU aHaIUu3€ pe3yJbTaToB
NEATEIbHOCTH;



3) npuHsaTHE ceOsl U APYTrUX:

PUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIUW3e pPe3yIbTaToB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIINOKHY;

pa3BHUBATh CITIOCOOHOCTH TOHUMATh MUP C TTO3UIIUH JIPYTOr0 YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHble pe3ynabTaThl OocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienudpuyeckue 1t yueOHoro npeamera « buoaorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouonorueid. B mporpamme mnpeameTHbIE
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUS.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHMCKUX M
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHUHOB M IMOHSITHIA:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoOperyJisiiiusi), YypOBHEBasi OpraHu3alusl >KUBBIX  CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKLHS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopun (KIJIETOYHAas, XPOMOCOMHa,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTeHuid H. 1. BaBuiiosa), onpenensars rpaHULibl KX
MPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJOrMYECKOT 0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIABICHHE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJYUYEHHBIX pE3yJIbTaTOB,
VCITOJIb30BAHHBIX HAYYHBIX MMOHSATUI, TEOPUH U 3aKOHOB, YMEHHE J€]aTh BHIBOJIbI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJICIATh CYLIECTBEHHbIE IIPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBbSA
OKpPYXAaIOILUX JIOJEeH, COOI0IEHU HOPM IPaMOTHOIO MOBEICHUS B OKPYXKaIOLIEn
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA Uil  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIHOE CKpEIMBAaHUE, CLEIUICHHOE HaCJIEeI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHU/IHOTO CKpEIIMBAaHMsI IJIsl MpE/CKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OpATOPHBIE M TPaKTUYECKHUe padOThl, COOIHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh W HHTEPIPETUPOBATH HHEOOPMALIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOpPMaLIMU, HAYYHO-IIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUK;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS yueOHoro mnpeamera «buonorus» ¢ 11
Kacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKPBIBATH COAECPKAHNE OMOJOTUYECKUX TEPMUHOB U MTOHATUI: BU/,
HOMYJIALMS, T€HO(OH[, H3BOJIOLMSA, ABWXKYIIHE CHUIbl ((aKTOpbl) 3BOJIIOLUH,
IPUCIIOCOOTIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, IKOJIOTHUYECKHE (DAKTOpHI,
HKOCUCTEMA, IPOAYLEHTbI, KOHCYMEHTBl, pEAYLEHTbl, LENUu IUTaHu,
AKOJIOTHYECKas TMpamMmua, OMoreoreHos, onocdepa;



yMEHUE Hu3JIaratb OWUOJOTHYECKHUE Teopuu (IBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactea K. M. bapa, depegoBaHusi TiaBHBIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONKMCAHHME YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3ais U IMpPOBEACHHUE
OMOJOrMYECKOT 0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIBICHHE 3aBUCUMOCTH
MEXIYy HCCIEAYEMBIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYEHHBIX PpE3yIbTaToOB,
UCITOJIb30BAHHBIX HAYYHBIX MMOHATUNA, TEOPUN U 3aKOHOB, YMEHHE JI€JaTh BBIBObI
Ha OCHOBAHMH ITOJYYEHHBIX PE3YJIbTATOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHJOB, MONYJSALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BUI000pa30BaHuUsl, NMPUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHU3Mbl, IEpeHoca
BEIIECTB M IIOTOKA SHEPIMM B DSKOCHCTEMAaX, AHTPONOIEHHBIX H3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IUKJIOB B Onocdepe;

YMEHHE NMPUMEHATH MOJyUYEHHBIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 370pOBbs M 340POBBSA
OKpPYXAaIOLUX JOJEH, COOI0IEHN HOPM IPaAaMOTHOIO MIOBEACHHS B OKpYKaroLen
NPUPOAHON cpele, MOHMMaHUE HEOOXOJIMMOCTH HCIOJb30BAHUS TOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIs1 pallMOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATH CXEMbI
NepeHoca BeIIeCTB U SHEPTUH B dKocUcTeMax (LeNu MUTaHus);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOMIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJI00aJbHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHbIE M YCTHBIE COOOIIEHHUS,
0000111ast OMOJIOTMUECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 https://m.edsoo.ru/ST7TSVKFTX
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 JKu3HenesTenbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
PazMHOXkeHUE U MTHAMBUAYAJIbHOE
5 JBHILY 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTh M K3MEHYMBOCTD
6 A 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTUHU
8 PesepsHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
1 DBOIIOIMOHHAST OMOIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
Bo3s OBCHHE U pa3 € XKM3
2 HHIHOBCHIC 1 PASBHTHE HUSHH 9 0.5 https://m.edsoo.r/OFLS81YB5
Ha 3emiie
3 Opranu3Mel ¥ OKpyKarolas cpeia 5 1 https://m.edsoo.ru/XNFOD96AA
Coo00111ecTBa U DKOJIOTHUECKHUE
4 9 https://m.edsoo.ru/ WXWAVS56F
CHCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3AFWNON
OBHLIEE KOJIMYECTBO YACOB I1O 34 0 )5

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Tema ypoka Kontpoabusbie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI

1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS5
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckas padora Ne 1

2 «/cronp30BaHuE pa3IMYHBIX METOJIOB 1 0.5 https://m.eds0o0.ru/GAB23860W
PU U3YYCHUH OMOJIOTUYECKUX
00BEKTOBY

3 brosorueckue CHCTEMbI, NPOICCCH! H 1 https://m.edsoo.ru/A7VOYD215
WX U3y4YCHUE
XUMHUYeCcKHUl cocTaB KiIeTKH. Boga u

4 1 https://m.edsoo.ru/L17LJ590V
MUHEPATbHBIE COJIH

5 benku. Coctas u crpoeHue 0eKoB 1 https://m.edsoo.ru/V33INUWSW
®epMeHThl — OMOJOTHYECKHE
karanuzaTtopsl. JlabopaTopHas pabora

6 Neo 1 «M3yyeHune kaTaauTUYECKOM 1 0.5 https://m.edsoo.ru/VBPPPBGCD
AKTUBHOCTH ()€PMEHTOB (Ha IpUMEpE
aMuUJIa3bl WIM KaTajaasbl)»
VYrineBonsl. JIunmuasl 1 https://m.edsoo.ru/OJ7NFITIS

8 HyxnennoBbie kucnotsl. ATO 1 https://m.edsoo.ru/WOELRA9B3

9 Metopis it METOBI H3YHEHMNS IIETKIL. 1 https://m.edsoo.ru/IXQMIOGM3
Knerounas teopus

10 Krnerka kak 1esoctHas xuBas cuctremMa 1 https://m.edsoo.ru/XDCLRAF1Q




CTpoeHue 3yKapuoTHYECKOM KIIETKH.
JlaboparopHuas pabota Ne 2 «M3yueHue
CTPOEHHUSI KJIIETOK PACTCHUH,

11 . 0.5 https://m.edsoo.ru/KZO1WS5LIY
KUBOTHBIX, TPHOOB 1 OaKTepuil mox
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OluCcaHue»
12 OOMeH BemecTB WM MEeTad0Iu3M https://m.edsoo.ru/LOB3I3XYZ
13 ®oTtocunTe3. XEMOCHHTE3 https://m.edsoo.ru/V882FDGSF
14 DHepreTuyeckuii 0OMeH https://m.edsoo.ru/T2LVIES3L
JKu3HeHHBIN MK KISTKU. [{enenue
KJeTku. Muto3. JlabopaTopHas padora
15 Ne 3 «HabOmrogenue Muro3a B KIIETKax 0.5 https://m.edsoo.ru/COINPWLF4
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpEnapaTax»
16 Buocuirres beka. Peauus https://m.edsoo.ru/540F41L.77W
MaTPUYHOTO CHHTE3a
17 Tpancnsmus — OuocuHTe3 OeNKa https://m.edsoo.rut/TEFDKDDWWM
18 Hetcrerouriie opumpt xusii — https://m.edsoo.ru/9PGSSFAJB
BUPYCHI
19 DopmBbl pa3MHOKEHHUSI OPTraHU3MOB https://m.edsoo.ru/2JLXB4AOR
20 Meiios https://m.edsoo.ru/SNUXKO0X86
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJeToK. OMI0I0TBOPEHHE.
21 JlaGopatopHas pabota Ne 4 «M3ydenue 0.5 https://m.edso0.ru/C29L.4DXBS
CTPOEHHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPETapaTax
22 HnauBnyanbHoe passurie https://m.edsoo.ru/MA4T8L5AD

OpraHu3MoOB




23

24

['eneTrka — Hayka o
HACJIEJCTBEHHOCTH U U3MEHYUBOCTH

3aKOHOMCpHOCTI/I HacjJIeJ0BaHUs

npu3HaKoB. MoHorubpuaHoe
CKpelIUBaHHe

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

25

Jurubpuinoe ckpenBaHue. 3aKoH
HE3aBHCHMOTO HaCJIe{OBAHHS
NPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuenieHHoe HaclleJOBaHHUE
npu3HakoB. Jlaboparopras pabora No
5 «3y4yeHnue pe3ysbTaToB
MOHOTMOPUAHOTO U IUTHOPUAHOTO
CKpEeLIMBaHUA y Jp030(HIIbl Ha
TOTOBBIX MHUKpOIpenapaTax»»

0.5

https://m.edso0.ru/P2SQ5ZGN2

27

28

T'enernka nona. Hacinenosanue
HpI/IBHaKOB, CHCINNICHHBIX C ITOJIOM

W3menunBocTh. HenacnencreeHHas
W3MEHYHBOCTH. JlabopaTopHas pabota
No 6. U3yuenue MoaupukaimoHHOM
U3MEHYUBOCTH, TIOCTPOCHHUE

BApUAIMOHHOTO PSA/Ia U BApUALIMOHHOU

KPHUBOW»

0.5

https://m.eds00.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas n3MeHYHBOCTE.
JlaGopatopHnast pabora Ne 7. «Ananus
MyTaIui y 1po30( bl Ha TOTOBBIX
MUKpOTIperapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'eHeTnka yenoBeka

https://m.edsoo.ru/XU9SFS3GA




PesepBHbIil ypok. O60011ICHHE TTO TEME

31 «HacnencTrBeHHOCTE M UBMEHUUBOCTD 1 https://m.edsoo.ru/E2IXRS2EB
OpraHU3MOBY

32 Cenexkuus Kak Hayka v IPOILIECC 1 https://m.edsoo.ru/3128 P3L.98
Metoabl 1 OCTHKEHUS CEIJIEK

33 A N A i 1 https://m.eds00.1u/JISK3Q6WO0J
pacTeHui U KUBOTHBIX
buotexHosorus kak orpacib

34 1 https://m.edsoo.ru/TAKI9E62K
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Tema ypoxa Konrpoubusie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI

1 DBOJIIOLMS U METOJIbI €€ N3YUEHUSI 1 https://m.eds00.ru/6KWQIKBKU

2 VcTopHs pasBTHS MpeCTARIICHHIT 00 1 https://m.edsoo.r/0SWCATSSX
HBOJIIOLIUN

3 MuKpO3BOTIOLMS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsiius Kak >y1eMeHTapHast
€IMHUIIA BUJIA U YBOJIIOIUH.

4 Jlaboparopnas pabota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BUJIOB 10
MOP(}HOIOTHUECKOMY KPUTEPHIO)

5 JlBinicyuiine CHIEL (J1EMCHTAPHEIC 1 https://m.edsoo.ru/3EH6CNOWI
(haKTOphI) FBOTIOLIUN

6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 https://m.edsoo.ru/DY32BUDOO
Pe3ynbratel 3BOIOIMN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U

7 Bin000pasorane. Jlaboparopas 1 0.5 https://m.edsoo.ru/ WAJHSTLOB
pabota Ne 2 «Onncanue
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIbHOTO XapaKkTepa»
Hamnpasnenus 1 myTu Makxpo3BOJIIOLIUN 1 https://m.edsoo.ru/PI1FIOY V3
HeoOpatumocTs 3BoIOLIMN 1 https://m.edsoo.ru/CLA9VCSJ]
Wcropus xu3Hu Ha 3emMiie U METOJBI €€

10 1 https://m.edsoo.ru/MJYY 1IMVX7

U3y4YeHUs




I'nnoTe3sl IIPOUCXOXKACHUA )KU3HU HA

11 https://m.edsoo.ru/EKNHXBOS2
3emie
Pa3Butue xu3Hu Ha 3eMJie 110 3paM 1

12 https://m.edsoo.ru/ECINSTF62
nepuoaam
OCHOBHBIE 3Tarbl HBOJIIOIUN
pPacTUTEIBHOTO U )KUBOTHOI'O MHPA.

13 [TpakTuueckas padora Ne 1 «M3yuenue 0.5 https://m.edsoo.ru/7K1LYOSCT
MCKOMAeMbIX OCTAaTKOB PAaCTCHHI U
YKUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHas cUCTeMa OPraHuYeCKOro

14 https://m.edsoo.ru/'WSEXNOYAK
MHUpa

15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) https://m.edsoo.ru/ADV3JERUE

BIDKYIIHE CUIIBI ((PaKkTopsI

16 Ay @ PL1) https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOreHe3a

17 OCHOBHBIE CTaANH DBOJIIOIUH YEJIOBEKA https://m.edsoo.ru/14G19MQ4K
YenoBeueckue packl U MPUPOIHbIE

18 P pHpoA https://m.edsoo.ru/XL7QKCSPK
aJlanTanyy 4eIoBeKa
PesepBubIil ypok. O600111€HIE TIO TEME

19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha https://m.edsoo.ru/R6L7VY2GB
3emue»

20 DKOJIOTHS KaK HayKa https://m.edsoo.ru/K46 KONS561
Cpenpl OOUTaHUS U SKOJIOTHYECKHE

21 pel https://m.edsoo.ru/DCOIEUIC9
(baxTopsl
AOuoTtndeckue (HaxTopsl.
JlaGopaTopHnas pabota Ne 3.

22 «Mopdonornyeckne 0COOCHHOCTH 0.5 https://m.edsoo.ru/G7TNE3PINM

pPacCTeHHIA U3 PA3HBIX MECT OOUTAHUS.
JlaboparopHas pabota Ne 4. «BnusiHue




CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»

23 buotnueckue pakTopsl 1 https://m.edsoo.ru/A6Z8MGNQR
DKOJIOTUYECKHE XaPaKTEPUCTUKU

24 HOHyHm,I,HH' Hpartirieckas pa60T a o2 1 0.5 https://m.edsoo.ru/X42J6 ABRN
«[Tocy€r TIIOTHOCTH MO
pa3HBIX BUJIOB PAaCTEHUID

25 Coo01ecTBa OpraHnu3MOB — OHOLIEHO3 1 https://m.edsoo.ru/0T2K1PNGZ

26 DKOJIOTHHECKHE CHCTEMSI 1 https://m.edsoo.ru/SILIRWZMR
(3KOCHCTEMBI)
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.

27 Dxosiorudeckue nupamuasl. CBoicTBa 1 https://m.edsoo.ru/NSTEWOGPE
skocucteM. Cykueccus

28 IIpupoaHbIE S5KOCUCTEMBI 1 https://m.edsoo.ru/WIDMMUBCS5

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC

30 Buocepa — robarbiast okocHcTeMa 1 https://m.eds00.ru/2X1VG5Q18
3emiu

31 3aKOHOMEPHOCTH CYIICCTBOBAHH 1 https://m.edsoo.ru/V5JT6B38Z
o6uochepsl

32 YenoseuecTBo B Onocdepe 3emian 1 https://m.edsoo.ru/HXCDHPXDJ

33 (ocyIeCTBOBANHE PHPOAE! H 1 https://m.eds00.ru/187G37606
YyeJIoBeYeCTBA
PesepBHblit ypok. O00011I€HNE TEMBI

34 «Coo011ecTBa 1 9KOJIOTHYECKHE 1 https://m.edsoo.ru/SW5XCF3K6
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUH O MecTe M PO OMOJOIMH B CUCTEME
HAay4HOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OpMUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTUH; (DYHKIMOHAJIBHOW IPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

VYMeHue packpblBaTh COJEpKaHUE OHOJIOIMYECKHMX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oIu3M (0OMEH BEUIeCTB U
IIPEBpalllEHUE SHEPruu), roMeocTas (Camoperyssuus), YpOBHEBas
OpraHu3aIus KHUBBIX CHCTEM, CAMOBOCIPOM3BEACHUE (PETPOAYKIIHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHue — u3naratb  OMOJOrMYECKHMEe  TeopuH  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.U. BasuioBa) u yueHus (0 IeHTpax MHorooOpasus U
IPOUCXOXKACHUS  KynbTypHbIX  pactenuit H.M.  Basunosa),

ONpeACIIATh I'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHune BialeTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaONroficHNe W OMHCAHUE YXKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHmW3aisl ¥ TMpOBeIeHHE OHUOJOTHMYECKOTO JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIIEHWE  3aBUCUMOCTH  MEXIY
UCCIeTyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJIYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUuil U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW TOJYyYEHHBIX

PE3yIHTATOB)

VYmMmenue BBIACIIATh CYIICCTBCHHBIC IIPU3HAKHW BHUPYCOB, KIIECTOK
OPOKAPHOT U JYKAPHOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl dHEPTUU B KIETKe, (POTOCHHTE3a, IMJIACTUYECKOTO U

SHEPreTHYECKOr0  OOMEHa, XEMOCHHTe3a, MHTO03a, Meio3a,




OIIJIOAOTBOPCHUA, Pa3MHOKCHHA, HHIAWBUAYAJIBHOI'O0  PA3BUTHUA

opranusma (OHTOTE€HE3)

YMeHue TpPUMEHSTh TOJNyYeHHBbIC 3HAHUS JUIS  OOBSCHEHHS
OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHUi B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbSI M 3JI0POBbSI OKPYXKAIOIIUX JTFOJEH,
COOJIIOIGHUST HOPM TpPaMOTHOIO TOBEJCHUS B  OKpY’Karolleu
MPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHDKCHUH COBPEMEHHOW OHWOJIOTUM W OMOTEXHOJIOTHH IS

paruOHAJIbHOI'O IIPUPOAOIIOIIBL30BAHNA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKUC 3aJlail Ha MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUE, CUCIIJICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JUIA MnpeacKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuiia mpu pabore ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opyaoBaHrueM

YMeHre KpUTHUYECKH OLEHUBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pazauuHbIX HcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepHalbl); ITHYECKHE AacCleKThl COBPEMEHHBIX HCCIIEOBAaHUN B
Ouosioruu, MeAULMHe, OUOTEXHOIOT U

YMeHue co31aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLICHHUS,

0000111251 GMOJIOrHMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJb30BaTh MMOHATHUHBIN arrmapar OHoIOTHHI

11 KUIACC

Kon
NpoBepsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbl CpeHero o01ero 06pa3oBaHus

ChopMHUpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OHMOJIOTHH B CHCTEME
HAyYHOTO 3HAHHWS €CTeCTBEHHBIX HAayK, B (QopMHupoBaHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpAa U HAY4HOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAILHONW TPaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue pacKkphiBaTh COJACPKAHHE OWOIIOTUYECKUX TEPMHUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(DOH, SBOFOIHS, TBUKYITUE CHIIBI
(dakTopsr) SBOJIIOLINH, MPUCTIOCOOICHHOCTh OpTaHU3MOB,
BUZ000pa30BaHUE,  DKOJOTHYECKHUE  (DAKTOpBI,  DKOCHUCTEMA,
OPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

IKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, ornochepa

YMenue uznaratb OM0JIOTHYEcKUe TEOpHH (IBOMIOLMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIIOIUHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojbiiieBoro cxoactea K.M. bapa, uepenoBanust
IJIaBHBIX HampasiieHud u nyrer 3soaronnu A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepnanackoro), omnpeneisTh TPaHUIBI HX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJaMHU HAYyYHOTO TO3HAHMS B OHOJIOTHH
(HaOro/ICHHE W OMMCAHHME JKUBBIX CHCTEM, IPOIIECCOB U SIBJICHHUIA,
OopraHu3aisi W IPOBEACHUE OHMOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, MCIHOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUd U
3aKOHOB; YMEHHUE JIeJaTh BBIBOJbI HA OCHOBAaHHUU TIOJYYEHHBIX

pPE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYecKUX OOBEKTOB: BMJIOB, TMOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOT€OIIeHO30B M  JKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHOCca BEIIECTB W NOTOKAa JSHEPTMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Ouochepe

YMeHue TpUMEHSITh TONyYeHHBbIC 3HAHUS Ui  OOBSICHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, JIsI IPUHATHS MPAKTHUIECKUX
pemieHruii B TOBCEAHEBHOM JKM3HM B IESIX OOCCIICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYXKAIOUIUX JOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKpY’Karolei
MPUPOTHON cpejie; MOHUMAaHHE HEOOXOIMMOCTH HCIOIb30BaHUS
JTOCTMDKCHUH ~ COBPEMEHHOW  OWONOTMU IS paldOHAIBHOTO

IIPUPOIONOIB30BaHUS




YMeHue pemaTs JIeMeHTapHbIe OMOJIOTHYECKHE 3a/1a4d, COCTABIATh

CXEMBI [IEPEHOCA BELIECTB U SHEPTUU B IKOCHCTEMAX (LMY TUTAHNSA)

YMeHue BBITOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPaOOTHI,
coOmoaTh MpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyIoBaHuEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOT0  COZIEpX aHHs, BKIIOYAIOUIYI0 IICEBJOHAYYHbIE
3HAHUS U3 pa3au4HbIX UCTOUYHUKOB (CMMU, HayuyHO-mOMyINsipHBIE
MaTepHualibl); paccMaTpUBaTh TJI00ATBHBIE IKOJIOTHYECKUE TTPOOITIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIUIO

YMmenue co3gaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIECHUS,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh MMOHSATUUHBIN arrapar OHoJIOTUHU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

1.1

1.2

IIpoBepsieMblii 3JIeMEeHT cO/iep:KAHUSA

buonorus xak Hayka

buonorus — Hayka o jxuBoi mpupoxe. Ponp Ouonormu B (GopMupoBaHUH
COBpPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK
Mertoapl O3HAHMS KUBOM NPUPOJBI (HAOMIOCHUE, SKCIEPUMEHT, OIHCaHHUE,
u3MepeHue, Kiaccu(uKanusi, MOJEIMPOBAHUE, CTAaTHCTHYECKass 00paboTka

JTAHHBIX )

JKuBnle cuCTeMBI B HX opranu3zanus

2.1

XKusbie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust ononorun. CBoiicTBa

OMOCHCTEM U UX pa3HOOOpas3ue

22

YpoBHU OpraHu3aluu OMOCHUCTEM: MOJIEKYJSPHO-T€HETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUI0BOH, SKOCUCTEMHBIH, OMOChepHBIH

3.1

3.2

33

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKHM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIECMCHTBI,
MHKPO3JICMCHTEI. Boma u MHHCPAJIBHBIC BCIICCTBA. CDyHKI_II/II/I BOIbI H

MHHCPAJIBbHBIX BEIIECCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHune O€nKOB. AMHHOKHUCIOTHBI — MOHOMEpHI OENIKOB.
He3zameHuMble M 3aMEHHMbIE aAMHHOKHMCIOTHI. AMHHOKHCIOTHBIH COCTaB.
YPOBHU CTPYKTYpPBI OETKOBOW MOJIEKYJIBI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHe cBoiicTBa OenkoB. buonoruueckue
GbyHKIIUN OEIKOB.

®depMeHTH — OMosornyeckue karanuzaropbl. CTpoeHue ¢pepMeHTa: akTUBHBIN
HeHTp, cyOcTtpatHas cnenuduuHoctb. Kodepmentsl. Buramunbl. Otianuus

(I)epMCHTOB OT HCOPTaHUYCCKUX KaTaJIn3aTOpPOB

VYrneBoasl: MOHOCaxXapu/ bl (IIF0K03a, pr0o3a U Je30Kcupr003a), Tucaxapusl
(caxapo3a, JlakTo3a) M IOJUcCaxapuibl (KpaxMmal, TIJIMKOTEH, ILEeJUII0J03a).
buonorndeckne QyHKIIUU YTIEBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepouabl, (ochomunuael.  'mapoduibHO-
ruzipooOHbIe cBolicTBa. buonmormdeckue ¢ynkumu nunuaos. CpaBHeHHE

YrjiceBo40B, OCJIKOB U JIMTTUI0B KaK HCTOYHUKOB SHCPTHUU




3.4

Hyxneunossie kucnorsl: JJHK n PHK. Hykiieotu sl — MOHOMEpBI HyKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpOCHHE U PYHKITUN

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TEOpHsL. MCTO,Z[I)I HN3YUCHUA KICTOK

3.6

3.7

Knetka xak nenoctHas xuBasi cucreMa. OO0mire npu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpana, moJsiekyasl JIHK kak reHeTrwyeckuii ammapar, cuctema

cuHTe3a OeJIKa

Tunsl K1€TOK: dyKapruoTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOEHUS
npokapuotuyeckol kierku. Kierounas crenka Oakrepuil. CtpoeHue
YKapUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIHHOM, >KUBOTHOW M

IrpUOHON KJIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPBhI KJIETOK — KJIETOYHAsl CTEHKA, TJUKOKAIMKC, WX
¢bynkiun. [Tnazmarnyeckas MmemOpana, e€ cBoiictBa u GyHkuuu. [{uToruiazma u
e€ opranounbl. OgHOMEMOpaHHBIE OPraHOM[BI KIETKH: SHAOIUIa3MaTHYeCKas
cetb (BIIC), ammapar [ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJICTKUA: MUTOXOHJPHH, TUIACTUABL. [IporCXOKIeHNEe MUTOXOHAPHIA U TUIACTHUI.
Bunel mnactun. HemeMOpaHHBIE OpraHOMIBI KIETKH: PUOOCOMBI, KIETOYHBIM

LOCHTP, pCCHUYKHU, KT'YTUKH. q)}IHKIII/II/I OpPraHona0B KJICTKH. Bximrouenns

SAnpo — peryasaTopHblii neHTp kieTku. CTpoeHue sipa: siiepHas 000JIouKa,

KapuoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpT BELIECTB B KIETKE

X(HSHGHGS[TGJ’II)HOCTB KIJIICTKH

4.1

4.2

OOMmeH BelecTB, UM METa00JIM3M. ACCUMMWISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMMJIALINS (SHEPTETUUECKUl OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
metabonu3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U reTrepoTpodHbIid. Posb

(I)epMCHTOB B OOMEHeE BCHICCTB U IIPCBPAILLICHNUU SHCPTHUU B KIICTKEC

dotocunres. CBeToBas u TeMHOBas (ha3bl poTocuHTe3a. Peakiuu porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie.
Bnusnue ycnoBuil cpenpl Ha (OTOCHMHTE3 M CHOCOOBI IOBBIIIEHUS €r0
IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoUIe OakTepuH. 3HAUeHHUE XEMOCHHTEe3a s

JKU3HU Ha 3eMIie

4.3

DHepreTudeckuii oOMeH B KJETKe. PaciierieHue BelecTB, BBIACICHHUE U
aKKyMYyJIMPDOBaHUE OHEPIHMM B KJIETKE. OTambl JHEPIEeTHYECKOTO OOMEHa.
I'mukonus. bpoxxenue u ero Buabl. KucnopoaHoe okuciaeHue, Wik KJIETOYHOE

nbixanue. DPPEKTUBHOCTh YHEPreTUIECKOTO 0OMEeHa




4.4

4.5

Peakium matpuyHoro cunte3a. [enermueckas wuHpopmauus u JIHK.
Peanu3amnus reHeTnyeckoil nHGOpMaIMu B KJIeTKe. | eHeTHYeCKuil KOa U ero
cBoricTBa. Tpanckpumnius — Matpudnsblii cuaTe3 PHK. Tpancnsnus — 6uocunTe3

oenka. KomupoBanue aMuHOKHCIIOT. Posib pubocom B OnocuHTE3€e OenKa

Heknerounsie hopmbl xu3Hu — BUpYChl. Mctopust oTkpeiTus Bupycos (/.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHHUA U IKU3HEAEATEIHLHOCTH BHPYCOB.
bakrepuodaru. bone3sHu pacreHuil, >XKUBOTHBIX U YEIIOBEKA, BbHI3bIBACMBIC
BUpycamu. Bupyc ummynonepumura yenoseka (BUUY) — Bo3Oynurens CITM/a.

[Tpodunaktuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUIA

5.1

Pa3zmHoxenue u HHAUBUAYAJIBHOC PA3BUTUC OPIraHU3MOB

KneTouHslii 1MKI, WM KU3HEHHBIM WK KiIeTku. WuTepdaza U MHUTO3.
[Tpoueccel, mpoTekaronue B nuTepdasze. Permkanus — peakus MaTpUIHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuninouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHBIL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — murto3. Cragun murtosa. [Ipoueccel, mpoucxonsmye Ha

PAa3HBIX CTAAUAX MUTO34A. buonormyeckuii CMBICII MUTO3a

5.2

5.3

®opmbl pa3sMHOKEHUSI OpraHU3MOB: Oecroyioe W nosioBoe. Bunpl Oecrosioro
pPasMHOXKEHHUs: JIeJIeHHEe HaJBOE, TOYKOBAHUWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTMBHOE pasMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meiio3. Craguu wmeiiosza. Ilporecchl, mMpoucxosiue Ha CTagusx Meio3a.
IToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonorndeckuii cMmbici U

3HaYeHNE MEN03a

5.4

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10o10BBIE
JKeJe3bl: CeMEHHUKHU U sMYHUKU. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIIeKIeTKa) — cliepMaTorenes u oorene3. OcobeHHOCTH

CTPOEHUS SIUIEKJIETOK U criepMaTo30ua0B. OmiogorBopeHue. [lapreHorenes
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WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBFHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpysius, opranorenes. IloctamOpuonansHoe pasputue. Tumbl
NOCTAMOPHOHAIBHOTO Pa3BUTH: MpsIMOE, HempsiMoe (JIMUMHOYHOE). BrnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CITOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOIICTBA.

Poct u pasBurue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE

CCMCHHU, CTalUN PASBUTHUA




HaCJIGIICTBeHHOCTB U UBMCHYUBOCTb OPTraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer n 3anaumn renetuku. Vicropus pa3BUTHS N'eHETUKHU. BKiag poccuiicKux
U 3apyOEKHBIX YUEHBIX B DPa3BUTUE TIEHETHUKU. MeToabl TE€HETUKU
(ruOpu0IOTHYECKUH,  LUTOIEHETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHUE IOHATHSA. | eHeTYecKast CHMBOJINKA, UCIIOIb3yeMas B

CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HAaCJEI0BaHUS NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MonorubpuiHoe CKpeuBaHue. 3aKOH eIWHO0Opasusi THOPHIIOB MEPBOTO
nokoneHuss. [lpaBuiio [OMUHHUpOBaHUS. 3aKOH paCHICIUIEHUS IPU3HAKOB.
['unoresa uncroTel ramert. [1osiHOE ¥ HENMOJIHOE JTOMUHHUPOBAHUE.

JurubpuaHoe ckpenmBanue. 3aKOH HE3aBUCHUMOT'O HACJICAOBAHUS MTPU3HAKOB.
[{uToreHeTUYeCKUe OCHOBBI JAUTMOPUIHOIO CKPEIMBAaHUA. AHAIU3UPYIOLEe
ckpemuBaHue. Vcronb30BaHME — aHATU3HMPYIOUIETO  CKPELIMBAHMS IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cremnjieHHOMY
HACJIEIOBAaHUIO TEHOB. HapyimieHue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. [eHeTuueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OINpEENIEHHE Moja. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['oMoraMeTHble U rereporaMeTHole opranu3Mbl. HacnegoBanue

IMPU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BHJIBI N3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBEHHAs.
Pone cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(UKAIIMOHHON H3MEHYMBOCTU. BapHallMOHHBIM ps M BapuUallMOHHAas
kpuBasid. Hopma peakuuu npusHaka. KoanuecTBEHHbIE U KauyeCTBEHHbBIE

MPU3HAKU U UX HOopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTH

HacnencrBenHnasi, Wi TE€HOTHUIINYECKas, HW3MEHYMBOCTh. KoOMOMHaTHBHas
M3MEHYUBOCTh. Meilo3 W TOoJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHass W3MEHUYMBOCTh. Kitaccudukammss myTtammii:
T€HHbIE XpPOMOCOMHBIE, TCHOMHBIE. HacToTa M NpUYMHBI MyTaluii. MyTareHHbie
dakTopbl. 3aKOH TOMOJIOTUYECKUX DSJIOB B HACIEACTBEHHOW H3MEHYHBOCTHU

H.U. BaBusnoBa

I'enetuka denmoBeka. Kapuotun wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJIOBEKA: reHeaJornuecKui, OJIM3HELIOBEIH, IIUTOTCHETHYCCKHI,
OMOXMMHUYECKUH, MOJEKYIspHO-TeHeTHueckuil. CoBpeMeHHOe OIpeaesieHue
TEHOTHIA: TOJTHOT€HOMHOE CEKBEHHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
nomonipio [II[P-ananu3a. HacrmencrBenHple 3a00JieBaHUs YeIOBEKa: T'CHHBIC

0oJte3HH, OOJIE3HU C HACIIEACTBEHHON MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHEIC




7.1

7.2

7.3

11 KIIACC

0one3nu. CoMaTM4ecKUe W IeHepaTHBHbIE MyTanuu. [IpyUHLIMIBI 310pOBOIO
o0Opa3a KHW3HH, JAWATHOCTUKH, NPOPUIAKTHKH W JICYEHUS TCHETUYECKUX
OOJIe3HEeH. Menuko-reHeTHYECKOoe KOHCYJIbTUPOBAHUE. 3HayeHue
MEAMIIMHCKOW TEHETHUKU B TMPEAOTBPAIICHUH U JIEYCHUH TIEeHETHYEeCKHUX

3a00J1eBaHUI YeJIOBEKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M Ipolecc. 3apOoxXACHUE CENEKIMU U JTOMECTHUKAIIHS.
Yuyernne H.M. BapwimoBa 0 MEeHTpax TMPOUCXOXKICHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHUH. LIeHTpBI MPOUCX0XKACHHS JOMAIIHUX KUBOTHBIX. COpT,
opo/ia, ITaMMm

CoBpeMeHHbIE METO/bI CeNeKUUU. MaccoBbIi M MHIUBUIYaTbHBIH OTOOPHI B
CEJIEKLIUU pAacCTEHUU U KUBOTHBIX. OlLIEHKa 3KcTepbepa. BInm3kopoaCcTBEHHOE
cKpemBanue — UHOpuauHT. Yuctas nuHus. CKpelnMBaHWE YHCTBIX JIMHUH.
I'erepo3suc, unu rudbpuanas cuia. HepoactBeHHOE CKpelMBaHUE — ayTOPUIUHT .
Otpanénnas rubpuguzanusa u e€ ycrnexu. McKyccTBeHHBI MyTareHes u
MOJIy4YeHUE MOJHUIUIONIOB. J[OCTHXKEHUSI CeNeKIMH PAaCTeHUM, XKUBOTHBIX WU

MHUKPOOPTraHU3MOB

buoTtexHonorust kak oTpacib MNpPOU3BOJACTBA. ['eHHas WHXKEHepus. OTarbl
co3ganust pekomOuHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kiierounele KynbTypbl. MUKpPOKJIOHAIBHOE pa3MHOKEHHE
pactennii. KioHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. DKoOJIOTUYeCKHEe M 3Tudeckue npodiemsl. MO — reHernuecku

MOAUGHUIIMPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJIIOLIMOHHAS OUOJIOTUS

DBOITIONIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CupnerenscTBa  3BOJOLMHU. [lajmeoHTONOrHYEeCKHe:  MOCIIEA0BATENbHOCTh
NOSIBJICHUSI BUJIOB B TMAJ€OHTOJIOIMYECKON JIETOMMCH, NMEPEXOIHbIE (OPMBI.
buoreorpaduyeckue: cxonctBo u paznuuve (GayH U (HIOop MaTepUKOB U
OCTPOBOB. DMOpPHOJIOTUYECKHE: CXOJACTBA M pa3IUyMsl SMOPUOHOB Pa3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTEIBbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,

aHAJIOTUYHbIE,  pyJUMEHTapHble  OpraHbl, AaTaBU3Mbl.  MoJeKyasapHO-




1.2

OHMOXUMHUYECKUE: CXO0ACTBO MECXAaHMW3MOB HACICACTBCHHOCTH MW OCHOBHBIX

MeTaboIMUeCKUX MyTel Yy BCeX OpraHu3MOB

OpomounonHass teopusa Y. JapsunHa. Ilpennochbuiki  BO3HUKHOBEHHUS
JapBUHHU3MA. JIBIDKYIIME CWIIBI ABOJONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE P OTPAHMYCHHOCTH PECYPCOB, HEOIIPEeACIEHHASI ©3MEHUYUBOCTb,

00opr0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass Teopuss sBomonnu (CTD) M OCHOBHbIE €€ TOJIOKECHUSI.

MuxkposBosmtonus. [Tomynsmus kKak eMHUIA BUAA U SBOJTIOUH

JBwxyume cuibl (GakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTanMoHHbIH
nporecc U KOMOMHATHUBHAS M3MEHYMBOCTH. [lomysimMoHHbIE BOJTHBI U Apeid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TOOp — Hanpapistomuil pakTop
sBoOLU. POPMBI ECTECTBEHHOTO 0TOOpA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yiabTaT 3Bojtonuu. [Ipumepsl
MPUCIIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI H HAHOAIANTALINH.

Bun wu  BugooOpasoBanme. Kpurepun Buma. OcHOBHbBIE  (OPMBI

BH1000pa30BaHUs: TeOrpaPuIeCcKoe, SKOJIOTHIECKOE

1.5

MaKpOSBOHIOLII/I}I. CDOpMLI OBOJJIOIHNHA (I)I/IJ'ICTI/I‘ICCKEU[, AUBEPTCHTHAA,

KOHBEpIeHTHas, napaienbHas. HeobpaTumocTs sBoIOINN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuyHble MNpEACTABICHUS O 3apOKICHHM JKW3HU. HayuHble rumoressl
BO3HUKHOBEHHUS XM3HM Ha 3emie: aOuoreHe3 M MaHCIEPMUA. XUMHUYECKas
ABOJIIOLMSL. DKCIEPUMEHTAJIbHOE TOATBEPKACHUE XUMHUYECKOW DSBOIOLMH.
HauanbHble sTansl 6uonorudeckoil spomonuu. I'unoreza PHK-mupa. Ilepsbie

KIJIETKHU U UX 3BOJIIOIIUA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )XUBBIX OPraHU3MOB

2.2

Pa3Buthe xu3Hu Ha 3emsie mo spaM u mepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilanmeo3oiickas 3pa u e€ mnepHoAbl: KeMOpHICKHIA,
OPJIOBUKCKHW, CHJIYPUHUCKUW, JI€BOHCKHI, KAaMEHHOYTOJbHBIA, MEPMCKHI.
Me3o30iickas 3pa U €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: MaleOreHOBBIM, HEOTC€HOBBIN,
AQHTPOIIOrCHOBBIM. XAapaKTEpPUCTHUKA KIMMara M TEOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3Tallbl YBOJIIOLUH PACTUTEIILHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl
y pacTeHHi M XUBOTHBIX. llosiBJIeHHE, pacuBeT M BBIMUpPAHUE TPYII KUBBIX

OpPTraHU3MOB

2.3

Cucrema OpraHMYecKOro MHUpa Kak oOTpakeHue »sBomonud. OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIIBI OPraHU3MOB
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2.5

DBouroLusl YenoBeka. AHTPOIONOTHs Kak Hayka. Pa3BuTue mpeacTaBiIeHUi o
MPOMCXOXKICHUH 4YeloBeKa. MeToabl u3ydeHus aHtponoreHesa. Cxoncrtsa u
pas3nuyus YyeloBeKa U )KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHHE YEeTIOBEKA.

JIBrxymue cuisl (akTopsl) aHTpororenesa. HaciencrBeHHas H3MEHUYUBOCTD U
ecTecTBeHHbII 0TOOp. OOmecTBeHHBI 00pa3 KXU3HU, M3TOTOBJICHHUE OpPYIUit

TpyZa, MBIIIJICHUE, PeUb

OcCHOBHBIE CTaZMM W BETBH JBOJIOLUHU 4YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
ymensiid, YenoBek mNpsAMOXonsdlui, YenoBeK HeaHAEpTAIbCKuM, Yenosek
pa3yMHblid. Haxoku MCKOMaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh

pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUS

2.6

YenoBeueckne pacbl. OCHOBHBIE OOJIBININE PAChl: EBPONICOUIHAS (EBpa3nuiicKas),
HErpo-aBCTpAIONHAs  (9KBaTOpHalibHAas),  MOHIroOJoMJIHAas  (a3MaTCKO-
amepukanckasi). UepTbl mpUCIOCOOTICHHOCTH MPEACTABUTENICH UYETOBEUYECKUX
pac K YyCIOBHSIM CyIecTBOBaHHS. EnuHCTBO uenoBeuyeckux pac. Kputuka

pacusma

OpranusMsbl 1 OKpyXKarouias cpeaa

3.1

3.2

33

34

OKoJorus Kak Hayka. 3aJladyd U paslelibl SKOJIOTMU. MeToasl dKOJIOTHYEeCKUX
uccienoBaHuil.  Dkosiornyeckoe — MHupoBo33peHue.  Cpenpl  OOMTaHMS

OpraHuU3MOB: BOJHA, HA3CMHO-BO3AyIIIHAA, [TOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

Okonornyeckue (Qakropel. Kiaccudukanus 3Kojoruyeckux  (HpaxkTopos:
abuoTuveckre, OMOTHYECKHME M AaHTPOIOTeHHbIE. JIeHCTBUE 3KOIOTHYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTnueckue (pakTophl: CBET, TEeMIEpaTypa, BIAXKHOCTb. DOTONEPHUOIU3M.
[IpucnocoOneHust OpraHu3MoB K JAEMCTBUIO aOMOTHYECKHUX  (PaKTOPOB.

buonorunueckue PUTMBI

buotnueckue ¢axTopsl. Buabl 6HOTHUECKUX B3aUMOJICHCTBUI: KOHKYPEHIINS,
XHUIIHAYECTBO, MMapa3uTHU3M, MYTyaliu3M, KOMMEHCAIU3M (HaxXJeOHMYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HaYeHHe OHOTHYECKHX

BSaI/IMO)IefICTBHI\/’I AJId CYIIECTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COO6H_[eCTBaX

3.5

OKOJIOTHYCCKHE XapaKTCPUCTHKHU MOITYyJIAINH. OcHOBHBIE IIOKa3aTecIn
NOomyJiauu: YUCJICHHOCTb, IJIOTHOCTBH, POXKIAACMOCTb, CMCPTHOCTb, MPUPOCT,

Murpanus. J[uHaMruKa YMCIIEHHOCTH MOMYIISILIUY U €€ peryisius

C006H_[€CTB21 1 3KOJOTHUYCCKUC CUCTEMBI




4.1

CoobmiecTBo oOpranu3sMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
NPOCTPaHCTBEHHAsA, Tpoduyeckas (mmmieBas). Bunpel-momuuantel. CBsi3u B

OHOIIEHO3€E

4.2

DKooruyeckue cuctembl (9Kocucremsbl). [loHsiTHe 00 9SKocuUcTeMe U
ouoreoneHose. DyHKIHOHAIbHBIE KOMIIOHEHTbI 3KOCHUCTEMBL: IPOJIYLEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BelIECTB U MOTOK SHEPruud B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBble nienu u
cetu. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBL: OHOMacca, IPOAYKLUS.
DKOJIOrHYecKre MUpaMU[Ibl: MPOIYKIMH, YUCIEHHOCTH, Ouomacchl. CBOMCTBa

9KOCUCTEM: YCTOMYMBOCTb, CAaMOperyIsinusi, pazsurue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3KocHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO MM
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOTEHHbIE ~ DKOCHCTEMBI. ATpPO3KOCHCTEMBI. Yp603KOCUCTEMBL.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpazue kak (akrtop ycroiumBocTH 3KocucTteM. CoxpaHeHue

OMONOTHYECKOT0 pa3HO0Opa3us Ha 3emiie

Yuenne B.M. Bepnanckoro o Oumocdepe. I'paHuIlbl, cocTaB M CTPYKTypa
ouocdepsl. XKupoe BemectBo u ero gpynkiuu. OcobeHHocTn Ouochepsl Kak
ro6anpHOM 2KocHucTeMBbl. JIMHaMHuUeckoe paBHOBecHE U OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemecTB U OMOr€OXUMHUYECKHE ITHKIIBI 3JIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OMochepbl. OCHOBHbIE OMOMBI CYILIH

UYenoseuectBo B O6uochepe 3emiin. AHTpONOTeHHbIE U3MEHEHUs B Ouocdepe.
I'mobGanbpHBIEC SKONIOTHYECKHE TPOOIIEMBI.
OcHOBa pAalMOHANBHOIO YIPAaBIEHUS MPUPOJHBIMH pECypcaMM H  HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH OHOJIOTUHU U OXpaHa MpHUpOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Tox penakuueii [Taceunuka B.B. AkironepHoe obmiectBo «M31arenscTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonio A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akironepuoe o6miectBo «M3narenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka [{OK: https://m.edsoo.ru
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