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COAEPXKXAHUE OBYUEHUA
10 KJIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3cTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucremMa OMOJOrHUYecKUX HayK.

MeTto/1bl T03HAHUS KUBOM NMPUPOABI (HA0JII0IEHUE, SIKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

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

Tabmuis! 1 cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YYECHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIUSA.

XKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omosnornu. OTiInyYue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIA, OPraHU3MEHHBI,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOoTHYEeCKHi), OMoChepHBI.

JleMoHCTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «YPOBHU OpPraHHU3aIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XuMu4yeckue BJIEMEHTBHI: MAaKpOJBJIEMEHTHI,
MUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKUIMM BOJBI M MHUHEpAJIbHBIX BellecTB B KkieTke. [logaep:kaHue OCMOTHYECKOTO
Oananca.

benxu. CoctaB u crpoeHue 06e1KkoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS W UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouoniornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuust  (QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOpOB.

YrneBoasl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIHKOTeH, IeJultoio3a). buonmormueckue ¢GyHKIUU
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kiuerke. Kilerounas teopus — npuUMep B3aUMOJCHCTBHS UACU U
(axTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Knetka kak nenoctHas xuBast cuctema. OOmie nMpu3Haky KJIETOK: 3aMKHYTasi Hapy»KHas
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cuctemMa CHHTE3a OesKa.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
MPOKapUOTHUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAS CTEHKA, TNIMKOKAIHMKC, MX (DYHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoiicTBa W (QyHkmuw. lluTormasmMa u €€ OpraHOWIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar ["onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxoxaeHue MHUTOXOHAPUM U TIIJIACTHA.
Buner mnactun. HememOpaHHbie OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA LIEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o000uKa, Kaproria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOJEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxkneunossie kucnotel. JJTHK», «Ctpoenue monekynslt AT®y», «CTpoeHne 3yKapuoTHUeCKOM
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHON KiIeTku», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUmuasn.

OOGopynoBaHUe: CBETOBOW MHKPOCKOI, OOOpYJIOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
U3MEPEHUH, 3KCIIEPHUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopatopnast padora Ne 2. «M3yueHue CTpOEHHUS KJIETOK pPACTCHHUH, >XHBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHenesATeIbHOCTD KJIETKH.

OOMeH BemiecTB, WIH MeTa0omu3M. ACCUMWIAIUS (TJIACTUYECKH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Pob
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METa0O0Iu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpPOoHBIA U TereporpodHblif. Ponb depmeHTOB B 0OMEHe
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.



®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocuHTe3a.
DddextuBHOCTh hoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BriusHue ycnoBwuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHA.

XeMocHHTE3. XEMOCHHTE3UPYIOIIUe OaKTepuu. 3HAUYCHWE XEMOCHHTE3a JUIS KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KjeTke. PaciiernsieHue  BeIIECTB, BbIJCIEHUE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTnyeckoro ooMena. I nmukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETUIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peammzanums
TeHEeTUYeCKO mH(popMamu B KieTke. [ 'eHeTHUecKuit Ko M ero CBoWcTBa. TpaHCKpHUIIUS —
maTpuuHblii cuHTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oerka.

Heknerounsie ¢Gopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIA BUpYcoB. bakTepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc uMmMyHOAepUIINTa YeTOBEKA
(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHILHMS, peBepTaza W HHTerpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpaumMu:

IToprpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsszes.

Tabmuupt u  cxembl: «Tunel  nuranus», «Metabonuzm»,  «MUTOXOHAPHUY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue [IHK», «Ctpoenue u
dbyHKIIMOHUpOBaHHe TeHa», «CuHTe3 Oenka», «[eHeTnueckuii Kom», «Bupycs»,
«bakrepnoparn», «Crtpoenune wu ku3HeHHbIH 1nuka Bupyca CIIW[la, OGaxtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmiukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
6enka», «CTpoeHune KIeTKkn», Mosienb cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounelii 1ukia, WiM KU3HEHHBIM WK kieTku. MuHtepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuust marpuunoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMIHBIA M TarIOMIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuael. LluTomorunueckne OCHOBBI Pa3MHOXKEHHMS M MHIMBUAYAJILHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Cragum muto3a. Ilpomecchl, NmpoucXonslie Ha pa3HbIX
CTaIugIX MUTO3a. BHomorndeckuii CMBICII MUTO34.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MoOB: Oecrosioe U moyioBoe. Buapl  Oecronoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VICKyCCTBEHHOE KIOHMPOBAaHHE OPraHM3MOB, €0 3HAUYECHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTINYHUS OT OECIoI0ro.

Meiio3. Craguu meiosza. Ilporeccsl, mpoucxonsmiue Ha cragusx meio3a. [loBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHUE ME03a.



["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10/I0BBIE XKene3bl:
CEMECHHHUKHU W sudHuKH. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30u,
SHUIIEKIIETKa) — crepMaToreHe3 W  oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHUIEKICTOK U
crepmaTto3onioB. OmnoaorBopenue. [laprenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTreHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTrEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHE CEMEHU, CTaINN
pa3BUTHSL.

JdemMoHcTpaumMu:

Tabmuubt u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHHil», «JlemeHne KIeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KJIETOUYHBINH UK,
«Permnmukauus IHK», «Muto3», «Meio3», «lIpsimoe u Henpsmoe pa3Butue», «l'ameroreses y
MJIEKOMUTAOIINX U YeJI0BEKa», «OCHOBHBIEC CTAIUN OHTOTEHE3A.

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrepMaTo30MAbl MIICKOIUTAIOIIETOY,
«SlinexkiieTka MIEKOMUTArIero», «KapuoknHe3 B KIETKaX KOpelKa JIyKa», MarHUTHas
MoJenb-amInKanms «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTaxy.

JlaboparopHas pabota Ne 4. «l3yueHue CTpPOEHHUS TOJNIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenapaTax.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. lMcropusi pa3BuThs TeHETHMKH. Poib UHUTOIOTMM U
SMOPHOJIOTUU B CTAHOBJICHUH T€HETUKU. BKIag poccuiickux U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuKu. MeToapl TEeHETHKU (THOPUIONOTUYECKUM, IUTOTCHETHUYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKHE TTOHATHUS. | eHeTHYecKass CHMBOJIMKA, UCTIOb3yeMasi B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTU  HAcCJEAOBaHUS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe ckpenBaHie. 3aKoH eIMHO00pa3usi THOPUIOB MEePBOTO MOKoyIeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [mmore3a uuctorel ramer. [lomHoe wu
HETOJHOE JOMUHUPOBAHHUE.

Hurnbpugnoe CcKpemmBaHWE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  IMPU3HAKOB.
[{uToreHeTHYecKue OCHOBBI JAUTHUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKPEIIMBAHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEITMBAHMS JIJIsI OTIPEICTICHUS TEHOTHITA OCOOH.

CuenneHHoe HacleoBaHue mpu3HakoB. Pabora T. Moprana mno CcremIeHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHne cuersieHns TeHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ €eHeTUUeCcKue KapThl.

['eneTtuka nosa. XpoMOCOMHOE OIpeAesieHHE MoJjia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.



N3meHunBOCTh. BHIbI ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcJeACTBEHHas. Ponb cpebl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPHCTUKAa MOIM(PHUKAIMOHHON HW3MEHYHUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU M UX HOpMa peakinuu. CBOHCTBAa MOIUPUKANIMOHHON U3MEHYMBOCTH.

Hacnencreennasi, wiy TeHOTHIIMYECKAs, U3MEHUYMBOCTh. KOMOWHATHBHAS W3MEHUUBOCTD.
Meiio3 u TmOJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHYMBOCTU. MyTalnnoHHas
u3MeHYuBOCTh. Kitaccudukanus myranuii: reHHble, XpOMOCOMHBbIE, IeHOMHbIe. YacToTa u
NPUYMHBL MyTaluil. MyTtarennsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menurBocty H. M. BaBunosga.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTbD.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKHHA, MOJCKYJISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpe/CNICHUE TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomormibio III[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YyelnoBeKa: TeHHble OoNie3HH, OOJIE3HH C HACIEACTBEHHOH  MpPeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHHWE. 3HAYCHHE MEIAUIMHCKOW I'€HETUKU B
MIPEAOTBPAIIICHUH U JICUCHUHU T€HETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpaumuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 UTOT€HETHYECKass OCHOBAY,
«3aKOH pacHIeIUIEHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHSI,
«Merno3», «B3anmMoneincTBie ajlieNIbHbIX I€HOBY, «l €HeTHYecKue KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CIEIJIEHHOTO C IOJOM,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buabsl wu3MeHumBocTHY», «MoaudukanmonHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa Tpymni KpoBu», «MyTalmoHHas
U3MEHYHBOCTHY.

O6opynoBanue: Monaenu-ammukanun «MoHOTHOpUAHOE CcKpemmBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, mytanuu HopMbl KPBUIEEB U OKPACKHU Telna), repdbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUIHOTO U JTUTHOPUTHOTO
CKpeITMBaHUsl Y APO30(HIIBI Ha TOTOBBIX MUKpPOIIpETapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3yyeHne MonudukanmOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BAPUAILIMOHHOTO Psi/1a ¥ BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora Ne 7. «AHanM3 MyTauMid Yy Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBieHUe U aHATH3 POJAOCITOBHBIX YEIIOBEKaAY.

Tema 7. Cesekuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuusi KaKk HayKa U MPOIECC. 3apOoKICHHUE CEIEKIMU U JoMecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS M MHOT000pas3ws KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMEeHHBIE METOJbI CEICKIIMU. MacCOBBIi U WHIANBUAYAIBHBIA OTOOPHI B CENEKIUU
pacteHui u kuBOTHBIX. OLleHKa 3KCcTephepa. bIM3KopoICTBEHHOE CKpEeIMBaHNEe — HHOPUIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBHIX JIMHUK. ['erepo3uc, wnM ruOpuaHas cuia.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ ycrexwu.
HcKkyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUIOB. J[OCTHXKEHMS CElNeKUHUH PACTCHH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib IpPOU3BOACTBA. ['€HHas HHXEHepus. OTalbl CO3AAHUA
pexomOunantHoil JIHK u Tpancrennsix opranumsmoB. Kiierounas wunxenepus. Kietounsle
KyJIbTypbl. MHUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHnH. KiloHupoBaHue BBICOKOIIPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M dTudeckue mnpobiemsl. I'MO -
TeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuipel u cxembl: kapta «LIeHTpBI MPOMCXOXKIEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «Ilopoabl TOManIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounele KylabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpOBaHUE M TEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyIsHKU TJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KyIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI M JIOCTHIKEHHUS CENEKIMU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03UCTBO, 1a00OPATOPHUIO arPOYHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. DBosonMoHHAs OHOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. OBOJIOLMOHHAA TEOpHUs U €€
MecTO B OMOJI0ruU. BiusHue 3BONIONIMOHHOM TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBuzerenbcTBa dBoMONUM. [laneoHTONOTMYECKHE: TIOCIEN0BATENBHOCTh MOSBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKON JieTonucH, nepexoansie ¢popMel. buoreorpaduueckue: cxoacTBo
U paznuume GayH u Gpiop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHEe: CXOJCTBA M pa3inyuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTUYHbIE, PYJIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanochuikM BO3HMKHOBEHMSI JIapBHHU3MA.
JIBIOKyle Cuibl  SBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpPCOB, HEONpeeNEéHHas H3MEHYMBOCTb, OOppOa 3a CyLIECTBOBaHHE,
€CTECTBEHHBIN OTOOD).



Cunrerndeckas Teopus sBostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHHUSI.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLIUU.

JBuxkymye cuibl (pakTopbl) 3BOJIONWK BHIOB B Mpupoje. MyTallMOHHBIN IpoLece H
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomynsimmoHHBIE BOJHBI W Apedd TeHoB. M3omsauus u
MUTpALUS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT sBoonuu. [IpuMepsl npucrnocoOnenuit
y opranuzmMoB. ApoMop(h03bl U UIUOAJANTAIIUH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHoOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomtonus. PopMbl IBOMIONKU: (PUIIETUYECKAs], HUBEPreHTHAs, KOHBEPreHTHAas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxnenue OT  HECNEeUHAIU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienuanu3anys. AfanTuBHas paauausl.

JdeMoHcTpanum:

[Hoptpetsr: K. JIunnen, K. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuner w cxembl: «Pa3BuTHE OpraHmyeckoro Mupa Ha 3emie», «3apoJIbIin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EcrectBeHHbIil  0TOOp», «MHOrooOpa3ue CcOpTOB pacTeHuil», «MHOroobpasue Mmopos
JKUBOTHBIX», «[Tonmynsiumy, «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMop(o3bD»,
«Unnoanantanumny, «OO0mas aereHepanus», «JIBrkymme cuibl 3Bomronuny, «Kapra-cxema
mapuipyra mytemectBus Y. Jlapeuna», «boprba 3a cymiectBoBanue», «IIpucrnoco0ieHHOCTh
opranu3MoBy, «I eorpaduueckoe Bupoo0Opa3zoBaHue», « IKOIOTHIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3IMYHBIMU TUTIAMH OKPACKH, HAOOP TIIO/I0B U
ceMsiH, Kosutekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIelnb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, Kouiekuus «@POpMbl COXPaHHOCTH HMCKOMAEMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anrmaukanus «llepekpéct xpomocom», BlaxHbIE MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTue mATymku», MuUKpompenapat «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaboparopHuas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnass pabora Ne 2. «OmnmcaHue NPHUCTOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE )KU3HU Ha 3emie.

JloHayuyHbIe TIpEACTABICHUS O 3apOXKICHUHU KW3HU. HaydHbie THIOTE3hI BOZHHUKHOBEHUS
KU3HM Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas JBONIONUS. AOHWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BONIOIMHU. HauanpHble Tanmel Ouonorunyeckoit sBomomnuu. ['unoreza PHK-mupa.
®dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBble KIETKH U UX
3BoIoLHs. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.



Pazsutne xu3Hum Ha 3emsie 1o Hpam M nepuodam. Karapxed. Apxeickas u
npoTepo3oiickas 3pel. llameo3oiickas 3pa u e€ mepHoabl: KEeMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUHCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30iicKas 3pa U €€ IepuoAbl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KIMMara M TIeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Talbl 3BOIIOLUN
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak OoTpa)keHue 3BOoIUU. OCHOBHBIE CHCTEMAaTUYECKHE
TPYIIIIBI OPTaHU3MOB.

OBonironusl yelnoBeKa. AHTpPONOJOrus Kak Hayka. Pas3BuTue npeinctaBieHUH O
IIPOUCXOXKACHNUN YesloBeKa. MeToibl 3yueHus: anTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPYAa, MBIILICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMeElblil,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTanbckui, YenoBek pasymsbld. Haxonku
MCKOIIAEMBbIX OCTATKOB, BPEMsI CYILIECTBOBaHUS, 00JIACTh PaCIpPOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJBIITNE pachl: €BpOINEOUIHAs (E€Bpa3uiicKas), HETpo-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOMIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEACTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. [lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHHe COMHEYHON cHUCTEMBI», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenbHas kieTrka», <« KuBoTHag kietkay, «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHHS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJIOK
MPEAKOB COBPEMEHHOrO 4elloBeKay», «/lpeBHeimne moan», «J/lpeBHue moaun», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeuecKre pach».

O6opynoBanne: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTpPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKU WM M300pakeHHsT KaMEHHBIX OpyIui
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHoJIoTHIecKas TabiauIa,
KOJUTEKIHs «DOpPMBI COXPaAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktrueckas padora Ne 1. «M3ydeHne HCKOMAEMbIX OCTAaTKOB PACTCHHM M KUBOTHBIX B
KOJUICKILIUSAX».

DKCKypcusi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeAUeCKUil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

OKoJorusi Kak Hayka. 3aJadyd W pa3lesibl  AKOJOTMU. METOoapl 3KOJIOTHYECKUX
HCCIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3AYIIHAs,  ITOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Oxkonorudeckue ¢akropbl. Knaccudukarus skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QaKTOphl:  CBET, TEMIIEpPAaTypa, BIAKHOCTE. DOTOMEPUOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOMOTHYECKUX (paKkTOPOB. bruonoruueckue puTMsl.

buornueckue ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLUS,
XMIHUYECTBO, cuMOM03 U ero ¢opmel. [lapazutusm, koonepamus, MyTyajln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEWUTpanu3M. 3HaueHHe OUOTUYECKHX
B3aUMOJICHCTBHIA JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEepUCTUKU nomyisiiuu. (OCHOBHBIE IOKA3aTelu IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJISIIUY U €€ PeryJssiusl.

JdeMoHcTpanum:

[Toptpertsi: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «IIpupogusie 30Hb1 3emuany, «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsanuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJISLUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaHUMY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuér mIoTHOCTH MONYISIIUNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranusmMoB  —  OuoneHo3. CTpykTypbl  OHOLleHO3a:  BMJOBaf,
NpOCTpaHCTBEHHasl, Tpouueckas (mumesasi). Bunsl-noMmuHanThl. CBsI3M B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). IlonstTe 00 3kocucTeMe UM OMOreolEHO3E.
OYHKINOHAIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemiecTB M NOTOK SHEPrUM B SKOcUCTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTelM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHpPaMHJIbL: TPOIYKIIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
IKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIsALUs, pa3BuThe. CyKIeccus.

ITpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WIN
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO03SUCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycTOHYMBOCTH dKocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHOc(epbl Kak II100aJbHONW 3KOCHUCTEMBI.
JlnHamudeckoe paBHOBECUE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OWOr€OXMMHYECKHE LMKIBI 3JIEMEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.



YenoseuecTBo B Onochepe 3emin. AHTpONIOTEHHBIE U3MeHEeHUs B Ouocdepe. ['modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs KaKk OCHOBA
ycroitunBoctu Onochepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS NPUPOAHBIMH PECYpPCaAaMH U MX
UCIOJIb30BaHue. JlocTuykeHus: OMOIOrUM U OXpaHa IPUPOJIBIL.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

TabGmuupl u cxemsl: «llumeble nenu», «buoneHos: cocraB u cTpykTypa», «IlpupogHsie
coobuiectBa», «llemu mnuranHusy, «OKojoruueckas mnupamuaa», «buocdepa u yenoBex»,
«JKocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTEMa XBOWHOro Jjecay», «buoneHos
BOZOEMaAY, «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHBbIE BO3JACHCTBHS Ha IIPUPOLYY,
«BaxuHeimme MCTOYHHMKHU 3arpsi3HEHMS BO3JyXa M TIPYHTOBBIX BOI», «llouBa — BakHenInas
cocraistromas onocheps», «PakTopsl Aerpaganuu mouBy, «I[lapHUKOBEIA AP herT», «DPaKTOPHI
PalmOaKTUBHOTO 3arpsi3HeHus: 6uocdeprl», «O0mas crpykrypa ouocheps», «Pacrnpoctpanenue
*Ku3HU B Ounochepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MOJIEJIb-aNIINKALUs «Tunnynele OMOIICHO3BD», rep6apmuii
«PactutenbHbie  cooOmiecTBay, Kouiekiuu — «buonenosdy», «BpeguTtenun = BakHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuM ¥ KOJUIEKIIMM pPACTEHUHM U KUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, Kpacnas kaura Poccuiickoin
®denepatyu, N300paKeHUS] OXPAHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacao ®I'OC COO, ycraHaBIMBarOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS MHpeaMera «buosiorus» BblIEIEHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIPEICICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4aroUIMXxcs pPYKOBOJICTBOBAaThCS B
CBOEH  JCATENBHOCTH  ILIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPUCYLIUMH  CUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YME SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JlnyHoCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buosiorus» AoCTUraroTCs B €IUHCTBE
yueOHOM M BOCIHTATEIHHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, NPUHIATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTaHUs M CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH IMO3MIMM JMYHOCTH, MATPUOTU3MA,
YBaXXEHUs K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJIEHHUIO, B3aHUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, Npupoae U OKpYKarollen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «bruomorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEU
MO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHUEHTALMH, TO3UTUBHBIX BHYTPEHHHX
yOexaAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
pacCIIMpPEHNE KU3HEHHOTO ONBITa U ONBITA JAEATEIBHOCTH B MPOLECCE PeaIn3aliid OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATENbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKOM MO3UMIMU  O0ydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00I1IeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATEIBHOCTH NPU CO3JaHUU YUEOHBIX MPOCKTOB,
pelIeHny y4yeOHbIX U TO3HABATENbHBIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO IO3MIMIO IO OTHOWICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;



YMEHHE YYUTHIBAaTb B CBOMX JEHCTBHSX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
BSaHMOHeﬁCTBHH HIOILCﬁ C pasHbIMU y6e)l([[eHI/ISIMI/I, KYJbTYPHBIMU LECHHOCTSAMHU U COLIMAJIbHBIM
MI0JIOKEHUEM;

TOTOBHOCTL K COTPYAHHUYCCTBY B HNPOHCCCC COBMCCTHOI'O BbIIIOJIHCHHUA y‘-IC6HBIX,
MMO3HABATCJIIbHBIX W HCCICAOBATCIBLCKUX 3ala4d, YBaXUTCIILHOTO OTHOLICHUA K MHCHHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKON IPpaKAAaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBO# SI3BIK U KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

OCHHOCTHOC OTHOWICHHWEC K MPUPOAHOMY HACICAUIO MW MNaMATHUKaM HOPHUPOIbLI,
JOCTH>KEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OMOJOTUY, TOHUMAaHK 3HAYE€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApPO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISAM, CO3JaHHI0O CEMBUM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUU C TPAJMLUSIMU HapOJOB
Poccun;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

9CTETUYCCKOC OTHOLICHUEC K MUPY, BKIIKOYAad 3CTCTHUKY 6I>ITa, HAaYYHOTO M TCXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAHHE YMOLIMOHAJIBHOTO BO3AEUCTBHS JKUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHMIO B Pa3HBIX BMJAX HCKYCCTBA, CTPEMIICHHUE IPOSIBIISTH
KauecTBa TBOPUYECKOMN JINUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

MOHUMaHWE W pealn3aIus 3I0pOBOro U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBWJI M HOPM, COAIaHCUPOBAHHBIM PEXKUM 3aHSITHH U OTIbIXA,
peryispHas (¢u3MYEcKas aKTHUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M ICUXUYECKOMY 3/I0POBBIO;

NMOHUMAHHUEC HNCHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTO HW KOJUICKTHBHOI'O 6630HaCHOI‘O
MOBCACHHS B CUTyAllUAX, YTPOKAIOIMHNX 310POBbIO U ) KU3HU JIIOI[GfI;

OCO3HAHHME MOCJIEICTBUM W HENPUSATHS BPEAHBIX MPUBBIYCK (YMOTPEOICHUS aIKOTroJs,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:



TFOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTb K aKTMBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLIMAJIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JESITEIIbHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NEATETbHOCTH, YMEHHUE COBEPILATh
0CO3HaHHBII BBIOOp OyayIel mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIAHBI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPa30BaHHUIO Ha MPOTSHKEHUU Beel
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAaHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: MPUOOPETEHUE ONbITAa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUH /JIs1 OKPYKatOILEl Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0seM U IyTel UX pelIeHus;

CIOCOOHOCTh MCIOJIb30BaTh NMPHOOpETaeMble IPYU U3y4EHHH OMOJIOIMU 3HAHHS U YMEHUS
IpU pELICHUuH MpoOJieM, CBS3aHHBIX C palMOHAJIbHBIM IMPHPOJONONIB30BaHHEM (cOOII0AEHNE
IpaBUJ MOBEACHMS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Onochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEAPHHUMACMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJIMYME Pa3BUTOrO HKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KYJBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMMH B
MIO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAJIBHOM IpPAaKTHUKE, TOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUST HayKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JHallore KYyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpUIECHCTBOBAHUE S3bIKOBOI M UNTATENICKON KYJIbTYpPbI KaKk CPE/ICTBAa B3aUMOIEUCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKH, OCO3HaHMA €€ posiu B (OPMHPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpE KaKk O €IUHCTBE NPUPOABI, YelIOBeKa U oOmecTBa, B TMO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECTieueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULUHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaemMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100abHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAIMOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOIMYECKMX 3HAHMM B LIEJSX MOBBIMICHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIHOHAJIHHON
TPaMOTHOCTH 00yYaronuxcs, GopMUPYEMOM NMPU U3YIECHUN OMOJIOTHH;



IIOHUMaHHE CYHIIHOCTH METOJOB IO3HAHHUS, MCIOJIb3YEMbIX B E€CTECTBEHHBIX HAyKax,
CHOCOOHOCTH UCHOJB30BaTh IMOJy4aeMble 3HAHHUS IS aHaIW3a M OOBACHEHHs SBJICHUUN
OKPY’KAIOIIET0 MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHMH, yMEHHE JeiaTb OOOCHOBAHHbBIC
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOHIMXCA OAaHHBIX C LCJIbIO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOAOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BAaTh OMOJIOTMYECKUE 3HAHUS JUISl peIIeHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTh OCYLIECTBISATH IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHANBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpPa30BAHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HaHUH 10 OHOJIOTMM B COOTBETCTBHH C JKHU3HEHHBIMU
NOTPEOHOCTSAMU.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUsS yuyeOHOro mpeamera «buoJOrus» BKIIOUYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHPOBO33PEHUSA OOYYAIOIUXCA  MEXAUCLHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenr(ruKy METOAOB MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHHE, TPOIeCC, CHCTEMa, HAYYHBIA (PAaKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
Teopusi, HCCIEIOBaHNE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCaJIbHBIE
yueOHble JeiicTBUs (MO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 0OeCIeUunBalone
¢dopmupoBaHre (HYHKIIMOHAIBHONW I'PAMOTHOCTH M COLIMAIBHOM KOMIIETEHLUMH OOy4aroIuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHbBIE MEXIUCIUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MeranpeameTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbI CpeIHEro obiiero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM A€ CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh MpPHU OCBOCHUU 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHHUs (aHanu3a,
CHHTE3a, CpaBHEHHUA, KIACCU(PHUKAIMM, OOOOIIEHHs), PacCKpbIBaThb CMBICT OHOJIOIMYECKHX
TOHATHUH (BBIIENATH UX XapaKTePHbBIE MPU3HAKH, YCTAHABINBATH CBSI3M C APYTUMH MTOHATHSIMH);

ONpeAeNaTh LEIH JeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKEHHUS,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI Uil 0ObsACHEHUs (AKTOB M SBICHUN KUBOU
PUPOIB;

CTPOUTH JIOTUYECKUE PpACCYXIEHUS (MHAYKTHBHBIC, JICIyKTHBHbIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEYHS B PacCMaTpUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHUS;



IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUYMU Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMALMOHHBIX HCTOYHHKAX;

pa3padaThIBaTh IUJIaH PELICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
Y HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJbTaTOB LEIISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI NeATEIbHOCTH;

KOOPJMHUPOBaTb U BBIIOJIHATH pPA0OTy B YCJIOBUSAX pPEATBHOIO, BHUPTYAJIBHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HAaBBIKAMM y4EOHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AESITEIbHOCTU, HaBbIKAMU
paspelieHus npodeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METO/I0B
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUJBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYallUsX, B TOM YHUCIE MpU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dopMuUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJOTUEH, KIIFOUEBBIMU
MOHATUSIMH U METOAAMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3a7add B OOpa30BaTENbHOW NEATEIBHOCTH U
KU3HEHHBIX CHTYallUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUTATh
TUIOTE3y €€ peLIeHMs, HaxOOUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUH,
3aJaBaTh apaMeTpbl U KPUTEPUHN PEIICHUS;

QHAIN3UPOBATh TOJIYYEHHBIE B XOJE€ PpELIEHUS 3a7aud pPe3yibTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LEJICHAIIPABICHHbIM MOUCK MEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
pOoECCHOHANIBHYIO CPENY;

yMETh IEpPEeHOCUTh 3HaHWs B I[O3HABAaTEJIbHYI0O U  MPaKTUYECKyl0  o0sacTu
KU3HEJEATENBHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, NpEeJlaraTh OpPUTMHAIBHBIE MOJXOJAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Ja4u, JIOMyCKaloIue aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HH(OpManuu (TeKCcTe yuyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBapsAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax gaHHbIX, B VHTepHeTre), aHAIW3UPOBaTh HMH(OpPMALMIO pa3IMYHBIX BHJIOB U GopM
IIPEJICTaBJICHNS], KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTbh M HEITPOTUBOPEUYMBOCTD;

dbopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbI NPH IOHCKE U O0TOOpe
Ounonoruveckoil HHGOPMAIUU, HEOOXOAUMOU JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BAaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJIb30BAHUS PA3JINYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (GOpPMY TMpEACTaBICHUS OHWOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIBI, PUCYHKH U APYroe);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3NYECKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyinbl, abOpeBUATypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOpPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJISITHOCTH;

BJIQ/ICTh HABbIKAMHU pAClO3HABaHUS U 3alIUThl  HHpOpMAIMH, HHOOPMALMOHHOU
0e30MacHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIUK BO BceX cepax >KU3HU, aKTHBHO Y4aCTBOBATh B JTHAJIOTE
WINA JIUCKYCCUU TI0 CYIIECTBY OOCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeUIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacro3HaBaTh HeBepOalbHbIE CpeICTBAa OOIICHHS, MMOHUMATh 3HAUYEHUE COIUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMH OOIIEHHS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JIPYTuX JIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U MHIUBUAYaJIbHONH pabOThI IpU
peleHny OMONIOTNYeCKOi MpobiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH PeLLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOMIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)K/I0TO YIeHA KOJUIEKTHBA;

NPUHUMATh TEIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JEUCTBUSI N0 €€ JTOCTHIKEHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJIOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJUlaraTb HOBBIE MPOEKTHI, OILEHWBATh WJEH C TMO3MLUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MTO3UTHBHOE CTPATETHYECKOE TIOBEACHWE B Pa3IUYHBIX CHUTYaIHsX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

OgJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH e CTBHSIMU:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BBIOMPATh HAa OCHOBE OMOJIOIMYECKHX 3HAHUU 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX IO OTHOIIEHHUIO K >KUBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKaIOIIHX;



CaMOCTOSITEJIbHO OCYILECTBJIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHUPOBAaTH COOCTBEHHBIC 33/7a4l B 00pa30BaTEIbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBJIATH IUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4€OHOIO IIpeAMEeTa Ha OCHOBE JIMUHBIX MPEIIOYTCHUH;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIaJICTh HaBbIKAMU [103HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, MCIIOJB30BaTh NPUEMBI pedieKCun
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

INPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MMO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpamMmmbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT Criel(uUecKue sl yaeOHoro npenmera «Bbuoorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHHIO, HMHTEPHpPETAllMd U NpeoOpa3oBaHUI0 3HAHHM, BHJbI
JeSITeIBbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWH B Pa3MUYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI M0 roJaM 00yUeHHs.

[IpenmerHble pe3yabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorusi» ¢ 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECT€ W POJU OHOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/IE POCCUICKIX U 3apyOeKHBIX YUEHBIX-ONOIIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHHOB M MOHITUN: )KU3Hb, KIETKA,
opranusM, Merabonu3M (0OOMEH BEImIECTB M  IpEBpalleHHEe DHEPruu), TOMeocTa3’
(camoperynsusi), ypOBHEBasi  OpraHM3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;



yMEHUE u3jiaraTb OHOJOTMYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEHTpajJbHasl JOrMa MOJEKyJsipHoW Ouosiorun), 3akoHsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
Baguiosa), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M I[POBEJCHHE OHOJIOIMYECKOro
9KCHEPUMEHTA, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOPH U 3aKOHOB, YMEHHUE JI€1aTh BIBO/Ibl HA OCHOBAHUH IOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICNATH CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPHOT M IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPTaHMU3MOB, OCOOCHHOCTH IPOIECCOB: 0OMEHa BEIIECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOT0 M JHEPreTUYecKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MEH03a, OIUIOOTBOPEHUs, Pa3MHOKCHHUS, HHIUBUAYAILHOTO PAa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SIBJICHUH, JIS1 IPUHATUSA IPAKTUYECKUX PEIICHUI B OBCEIHEBHON XKHU3HH C 1IEJIbI0 00eCIeUeHUs
0€30I1aCHOCTH CBOETO 3J0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JHOJEH, COOMIONEHUST HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAMOIIEH NPUPOIHON cpeae, MOHMMaHHue HEO0OXOIMMOCTH
UCTIOJIB30BAaHUS JIOCTHIKCHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH JUIsl PalMOHAIBHOTO
PUPOONIOIB30BAHNUS;

YMEHHE pemaTh »JJIeMEHTapHble TeHETHYEeCKHe 33Jadyll Ha MOHO- W JAWTHOPHIHOE
CKpelIMBaHKe, CLIETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTUOPUIHOTO CKpPEIIMBAHUS
JUIs IpeJICKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHbIE U MPaKTHYECKHEe paboThl, COOMI0NATh MpaBWiia IpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb M HHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTrO
COJIepKaHUs, BKIIOYAIONIYIO0 IICEBIAOHAYYHbIE 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOW WH(pOpMAIHH, HAYYHO-TIONYJSIPHBIE MaTepHaIIbl), ITUYECKHE ACMIEKTHI COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJBKMX HCTOYHHMKOB, TIPaMOTHO HCIIOIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECT€ W POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCUICKIX U 3apyOeKHBIX YUEHBIX-ONOIIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YeJIOBEeKa TS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHUe OMOJOTMUECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJISAIIMS,
reHo(OHA, SBONIONMS, JBWXKYIIUE CHIBI ((aKTOpBl) 3BOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpPraHU3MOB, BHUJ000pa30BaHHE, OSKOJIOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, LIENH MUTaH!s, SKOJOrnyeckas mupaMua, ouoreoueHos, onocgepa;

yMEHUEe Wu3narate Ouonornyeckue Teopud (3BomronvoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasl TEOPHS IBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojpliieBoro cxoacrsa K. M.



bapa, dyepenoBanus riaaBHBIX HampaBiieHH W mytei sBomtonu A. H. CeeplioBa, y4eHUsT O
ounoctepe B. U. BepHauckoro), onpeaensiTh TPaHUIIBI UX IPUMEHHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIENyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
MOMYJSILIMM, TMPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOTEOlIEHO30B M JKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS HKOJIOTMYECKUX (AKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB M MMOTOKA PHEPIHU B 3KOCHCTEMAX, aHTPOIIOI'€HHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX LHKIOB B
ouocdepe;

YMEHHE MPUMEHSTH MOJTY4YCHHbIC 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUUECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C L[ENIbI0 00ecreueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIOJIEH, COONIOJIEHUS HOPM
rPaMOTHOI'O TOBEACHMSI B OKpYXKalolled MNPUPOAHON cpele, NOHMMaHue HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui palMOHAILHOTO
HPUPOIONOIIB30BAHUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/a4yd, COCTAaBJISTh CXEMBbl IEepeHoca
BEIIIECTB M SHEPIUHU B SKOCUCTEMaxX (I[eNH MUTAHU);

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MPaKTUUYECKUue paboThl, COONIOAATh MpaBuia MpU
paboTe ¢ yueOHbBIM U 1a00paTOpHBIM 000pYI0BAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb M HHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOrO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHaNIbl), pPacCMAaTPUBATh TJIOOAIbHbBIC
HKOJIOTMYECKHE NMPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
Ouosnornyeckyro HMHGOpPMALMI0O M3 HECKOJBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Kourposbnbie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoTsbI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/5T7SVKFTX
3 XHUMUYECKUH COCTAaB U CTPOCHHUE KIJIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 JKusHenesTenbHOCTh KIIETKHA 6 https://m.edsoo.ru/MEETZ2D71
P
5 A3MHOICHUE H HEAHMBHAYAIEHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBCHHOCTE 1 HSMEHAHBOCTD 8 15 https://m.edso00.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKIILT OPTAfHEMOB. LICHOBRT 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoTshI padoThI
1 DBOIOLIMOHHASL OMOJIOTUS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BOSHHKHOBEHHE 11 pasBHTHE KH3HH Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emuie
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/ XNFOD96AA
0
4 (-o0bImecTsa ¥ SKOMOTHICCKHE 9 https://m.edsoo.ru/WXWAV S56F
CUCTEMBbI
5 PeszepBHoe Bpemst 2 https://m.eds00.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[NPOT'PAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3oBaTeIbHbIE PeCypPChl
padoThI padoThI
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/02T4D1UI5
Meroapbl TO3HAHUS )KUBOU
npuposl. [IpakTuueckas
6ota Ne 1 «1
2 pabora 712 & «icionbsonanie 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3IUYHBIX METO/OB MPHU
M3y4YEHUU OMOJIOTHYECKUX
O00BEKTOBY
b
3 MOHOTHHCCITHE CHETEMEL 1 https://m.edsoo.ru/A7VOYD215
MIPOIIECCHI U UX U3YyUCHUE
X i .
4 FIMITHCCITHI COCTAB KICTRH 1 https://m.edsoo.ru/L17LJ590V
Boga u MmunepaiibHble con
benku. CocTaB u cTpoeHue
5 e TaB i cTpocHt 1 https://m.edsoo.ru/\V33INUWS5W
OeNKoB
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6ota Ne 1 «1
6 pabota e 1 « EyquHe 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTAIUTUYECKOU aKTUBHOCTH
(bepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»
7 VYrnesoasl. JIunuae https://m.edsoo.ru/OJ7NFITI5
Hyxneunosbie kucinorsl. AT® 1 https://m.edsoo.ru/WOELRA9B3
9 Hcropus u MeTo 1l U3y4EeHHS https://m.eds00.ru/JXQMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

kieTku. Knerounas reopust

10

11

KieTka kxak 1ienocTHas KuBas
cucrema

CtpoeHue 3yKapuoTHYECKOU
kieTku. JlaboparopHas pabota
No 2 «M3yuenue cTpoeHus
KJIETOK pPaCTEHH, )KUBOTHBIX,
rpuboB 1 OakTepuil mox
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIMCaHHE»

0.5

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo.ru/KZ01W5LJY

12

13

OOMEH BelIEeCTB Wik
MeTa00IN3M

dorocuHTE3. XEMOCUHTES

https://m.edsoo.ru/LOB3I3XYZ

https://m.edsoo.ru/\VV882FDGSF

14

15

DHepreTU4ecKuii 0OMeH

JKU3HEHHBIN ITUKIT KIETKH.
Jenenue knetku. MuTos.
JlaGopatopnas padorta Ne 3
«HaoOmronerne Muto3a B
KJIETKaX KOHYMKa KOpPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

16

17

Buocunres 6enka. Peakius
MaTpUIHOTO CHHTE3a

Tpancnsus — 6nocuHTE3
Oenka

https://m.edsoo.ru/540F4L77W

https://m.edsoo.ru/TFDKDDWWM

18

Hexknerounsie hopMbl kU3HI
— BHUPYCHI

https://m.edsoo0.ru/9PGS5FAJB



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

DopMBbl pa3MHOKEHUS
OpraHu3MOB

https://m.edsoo.ru/2JLXB4AOR

20

21

22

23

Meiios

OO6pazoBanue 1 pa3BUTHE
TIOJIOBBIX KJIETOK.
O1ion0TBOpEHHE.
JlabGopaTopHas paborta Ne 4
«M3ydeHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
NuauBuayanbHOE pa3BUTHE
OpraHHU3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTH U
W3MEHUYUBOCTH

0.5

https://m.edsoo.ru/SNUXKO0X86

https://m.edsoo0.ru/C29L.4DXB8

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTHU
HaCJIeIOBaHMSI TPH3HAKOB.
MonorubpuaHoe CKpenuBaHue

https://m.edsoo.ru/YYQSGIWI2

25

26

JuruOpuHoe CKpelrBaHue.
3aK0oH HE3aBUCUMOTO
HacJe0BaHUS TPU3HAKOB

CuenuieHHOE HaclIe0BaHUE
npu3HakoB. JlabopaTtopHas
pabota Ne 5 «3yuenue
pe3yIbTAaTOB MOHOTHOPUTHOTO
u }II/IFI/I6pI/I)IHOFO CKp€IIuBaHUA
y Ap030(HIIEI Ha TOTOBBIX
MUKpOTpernaparax»

0.5

https://m.edsoo.ru/YSNANQ65V

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

T'enetuka nona. Hacneqosanue
MIPU3HAKOB, CIICTUICHHBIX C
IIOJIOM

https://m.eds00.ru/3aGYGV47YM

28

29

30

N3MeHUYnBOCTb.
Henacnencreennas
M3MEHUYUBOCTh. JlabopaTopHas
paborta Ne 6. U3yueHue
MOIU(PUKAIIIOHHOM
WU3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO psija U
BAPUALIMOHHON KPUBON»

Hacnencreennas
M3MEHYMBOCTB. JJabopaTopHast
pabota Ne 7. «AHanmu3 MyTaluii
y Ipo30(UIIbl HA TOTOBBIX
MHUKpOIIpenapaTax»

I'enetuka yenoBeka

0.5

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo0.ru/XU9SFS3GA

31

32

33

PesepBubiit ypok. O60611eHIE
o teme «HaciencTBeHHOCTE U
M3MEHYMBOCTH OPTaHU3MOBY

CCJ'IGKI_[I/IH KaK HayKa U Impouecc

MeToabl 1 JOCTHKEHUS
CEJICKLIUU PACTCHUN U
’KMBOTHBIX

https://m.edsoo.ru/E21XRS2EB

https://m.edsoo.ru/3128P3L.98

https://m.edso0.ru/JSK3Q6W0J

34

buoTexHonorus kak orpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://m.edsoo.ru/TAKI9EG2K



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposabubie IlpakTuyeckue
n/n Bcero u3ydeHus: o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

35 N

1 BOTIORITLI METOABL €€ 1 https://m.edso00.ru/6 KWQ9KBKU
U3Yy4YEHUS
nu

2 CTopIt paSBIETm 1 https://m.eds00.ru/0SWC47SSX
MIpeJICTaBICHU 00 SBOIOINH

3 MUKpO3BOITIOIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomymsius Kak sIeMeHTapHas
€MHUILIAa BUJA U SBOJIIOIUH.

4 Jlaboparopuas pabota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPUIO)
JIBroKyIye CUiIbl

5 (amemeHTapHBIe (HaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJIIOLIMU
E it 0TO

6 CICUTROHHBIL OTOOp H €10 1 https://m.edsoo.ru/DY32BUDOO
¢bopmbl
Pe3ynbTaTh! 3BONMIOLMN:
MPUCIIOCOOTIEHHOCTD
OpPraHHU3MOB U

0 .
7 BAAOODpAsOBame 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlaGopatopHnast pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHu3Ma u €€ OTHOCUTEIBHOTO
XapaxkTepay



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

Hamnpasnenus u nytu

o TeMe «Bo3HUKHOBEHUE U

8 https://m.edsoo.ru/PI11FI0YV3
MaKpPOIBOJIOIHH

9 HeoOpaTtumocTs 3BOIIONNN https://m.edsoo.ru/CLA9VC5JJ
n 3

10 CTOPHA JKHSHH fd SEMIIC 1 hitps://m.eds00.ru/MJIYY IMVX7
METO/IbI €€ U3yUCHHSI
T

11 HHOTE3PI HPOHCXONICHIA https://m.eds00.ru/EKNHXBOS2
JKA3HU Ha 3emiie
P 3

12 A3BUTHE AHBHH Ha SEMITE 1o https://m.edsoo.ru/ECINSTF62
3paM | MepHoaaM
OCHOBHBIE ATAIIbI 3BOJIOLUA
PacTUTEIILHOTO U 5KHBOTHOTO

T §) Ne

13 MHpa. HIpartiieckas pabota 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «M3yueHne HCKOTaeMbIX
OCTAaTKOB paCTeHI/If/'I " )JKUBOTHBIX
B KOJINICKIIHUAX >
C

14 OBPEMCHHAT cHCTeMa https://m.edsoo.ru/MWSEXNIYAK
OpPraHUYeCcKOro Mupa
6]

15 BOITIOMITT HETOBEKA https://m.edso0.ru/ADV3JERUE
(anTpoOmOTEeHE3)

16 Jmwicymme cuist (¢axTopei) https://m.edsoo.ru/D7JZMBYPQ
aHTPOITOTeHE3a
@)

17 CHOBHBIC CTAMH SBOIIOMHH https://m.eds00.ru/14G19MQ4K
YyeJIoBeKa
YenoBeueckue pacel U

18 MIPUPOJIHBIC ATl TAlUN https://m.edsoo.ru/XL7QKC5PK
YyeJI0BeKa
P i . 0606

19 CCPBHLI YPOK. LIDODIICHHE hitps://m.eds00.ru/R6L7VY2GB



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

pa3BUTHE )XKU3HU HA 3eMiiey

20

21

DKoIoTH KaK HayKa

Cpenpl oOuTaHus u
IKOJIOTHYECKUE PaKTOPHI

https://m.edsoo.ru/K46 KON56I

https://m.edsoo.ru/DCOIEUICY

22

23

AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHUi U3
pa3HBIX MECT OOUTAHHSIY.
Jlaboparopnas pabota Ne 4.
«BnusiHEE cBETa Ha POCT U
pa3BUTHE YCPCHKOB KOJIEYCay»

buoTtuueckue GaxTopsl

0.5

https://m.eds00.ru/G7NF3P1NM

https://m.edso0.ru/A6Z8MGNQOR

24

DKOJIOTUYECKHE XapaKTEPUCTUKU

nonyisanuy. [Ipakrnaeckas
paborta Ne 2 «IToacuér
IJIOTHOCTH MOMYJISALUNA Pa3HBIX
BUJIOB PACTCHHID)

0.5

https://m.edsoo0.ru/X42J6 ABRN

25

26

Coo0miecTBa OpraHu3MOB —
OHOoLIEeHO03

DKOJIOTUYECKHE CHCTEMBI
(3KOCHCTEMBI)

https://m.edso0.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

27

OcCHOBHBIE TTOKa3aTeIn
9KOCHCTEMBI. DKOJIOTHYECKHE
nupamubel. CBOMCTBA
skocucreM. Cykieccus

https://m.edso0.ru/NSTEWOGPE

28
29

[IpupoiHBIE S5KOCUCTEMBI

AHTpOHOFCHHBIC 9KOCHCTCMbI

https://m.edsoo.ru/WIDMMUBC5

https://m.edsoo.ru/MWRS65U3WC



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

buocdepa — rinobanpHas

30 1 https://m.edso0.ru/2X1VG50Q18
3KOocHUCTEMA 3eMIINA

31 3axonomepHocTH 1 https://m.edsoo0.ru/\VV5JT6B38Z
CYIIECTBOBaHUS OHOCHEPHI
q 0

32 CHIOBEYECTBO B OuoChepe 1 https://m.edsoo.ru/HXCDHPXDJ
3eminn
C

33 OCYHICCTBOBARHE HPHPOART 1 1 https://m.eds00.ru/187G37606
YeJI0BEYECTBA
PesepBHEIit ypok. O600ICHHE

34 TeMbl «Co00IIIeCTBa U 1 https://m.edsoo.ru/SW5XCF3K6
HKOJIOTUYECKUE CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 34 5

I[TPOT'PAMME



https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUU B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosnorun; (pyHKIMOHATBLHOM TPAMOTHOCTH YeNIOBEKa [UIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpXKAHHWE OHMOJIOTMYECKUX TEPMHHOB U
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OOMEH BEUIECTB U
[IPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (cCamMOperyJysiuus), ypOBHEBas
OpraHu3alysl KUBBIX CHCTEM, CAaMOBOCHPOM3BEACHUE (PENpOayKIIHs),

HaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OHOJOrMYECKHe TEOPHH (KJIETOUHasi, XpOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOTooOpas3wsi M TPOUCXOKICHHS KYIbTYPHBIX
pactenunii H.M. BaBusosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHune BlageTh METOJaMH HAyYHOTO TIO3HaHUS B OHOJOTUH
(HaOnrofieHWe M OMKMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3alys W TMpOBEAeHHE OHOJOTHYECKOrO  OJKCIIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBIICHHE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYSHHBIX Pe3yJbTaToB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEMIECTB U
MpeBpaIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHeHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, I IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HGO6XOI[I/IMOCTI/I HUCII0JIb30BaHUuA l[OCTI/DKeHI/If/'I
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTtb 3JIEMCHTAPHBIC I'CHCTHYCCKHUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIsL MMpeaACKasaHusAa

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnroAaTh MpaBWwia Mpu paboTe C Yy4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
13 pa3iauyuHbIX UcTouHUKOB (CMMU, HayuyHO-IONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OHMOJIOTHH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3/iaBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHWK O MECTE M PO OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHUHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Ouosnoruy; (pyHKUMOHATBLHOM TPAMOTHOCTH YeNOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

MOHSTHM: BUJ, HOMYJIsIUA, FeHO(l)OHI[, OBOJJIIOLUA, ABUKYIIHUC CHUJIbI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIYyICHTHI, Henu  MUTaHus,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMenue uznarath OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAA Teopus Y.
JlapBuHa,  cUHTeTHMYecKass TeOopus  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojpbimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TPaHUIBl KX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(Habmro/IeHHe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBOKCHUE  THIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU IMOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOrMYECKHX OOBEKTOB: BHUJOB, MNOMYJSIUN, HPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOreoLleHO30B M  JKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIE€HUCTBUS SKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HKOCHCTEMAaX, aHTPOTIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOTeOXMMHYECKUX IIMKJIOB B Onochepe

VYMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u SIBJICHI/Iﬁ, IJI TIPUHATHUA TMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOITUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHHUS B  OKPYKAIOIIEH MNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTPI)KGHI/IIZ

COBpCMCHHOﬁ Ouosoruu IJIg palfluOHAJIBHOTO ITPUPOJOIIOJIb30BaHUA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI [epeHOCca BEIIECTB U YHEPTUHU B IKOCUCTEMAX (LI MUTAHUS)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TpPAKTUYECKue pabdoThl,
coOmonath mnpaBwia npu pabore ¢ y4dyeOHBIM M JaOOpPaTOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepHAIIbI);

? paccMmarpuBaTh rio0aabHbIe IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

11

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA
buonorusa xax HayKa

buonorus — wmayka o xwuBoil mnpupone. Ponp Ouonorun B QopmMHpOBaHUHU

COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CucTeMa OHMOIOTHYeCKHX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOIIOJEHHE, SKCIIEPHUMEHT, OMHCaHuE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 00paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U BX opranu3anusa

2.1

XKussie cuctembr (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJIEKYJISIPHO-TEHETHYECKUH, KIIETOYHBIH,

OpFaHHSMCHHBIﬁ, HOHy.]'ISILIHOHHO-BH,HOBOfI, BKOCHCTCMHLIﬁ, 6I/IOC(bepHBII71

3.1

3.2

3.3

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MHHCPAJIbHBIC BCIICCTBA. cI)yHKI_II/II/I BOJAbBI H

MHHCPAJIbHBIX BEHICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue OeaKoB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpBbI O€IKOBOI MOJIEKYIbl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYecKHe CcBoiicTBa OenkoB. buonormueckue
GbyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas crneunduynoctb. Kodepmentsl. Burtamuubl. Otinyms

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IIOKO3a, pubo03a U Ae30Kcupubo03a), Aucaxapuibl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmai, TIJIMKOTEH, IIeJUII0JI03a).
Bronornveckne GyHKIINU YTIIEBOIOB.

Jlunuaer:  TpurMuIepuasl, — crepounbl,  docomunuabl.  ['mapodunbHO-
rupopoOHbIe cBOMCTBAa. buonornueckne ¢yHkiuu aunuaoB. CpaBHEHHE

YrijieBOJ40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuumu PHK. ATO:

CTpoeHue U (PyHKIUU

3.5

Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas skuBasi cucrema. OOmIMe MPU3HAKH KIETOK: 3aMKHYTas
Hapy>kHass MeMmOpana, moJiekyiasl JIHK kak renerwueckmii ammapar, cucrema

cuHTe3a Oelka

Tunsl kIeToK: syKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHueckor kieTku. Kierounas crenka Oakrtepuii.  CTpoeHue
JYKapUOTHUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOU H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpPHI KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pynkmuu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapar ['ombmpku, im3zocoMbl. [loayaBTOHOMHBIE OpPraHOMJbI KIIETKH:
MUTOXOHJpPUH, TulacTUAbl. [IporcxokIeHne MHUTOXOHAPHHA W IUIacTHA. Busl
ractu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOYHBIH ILIEHT,

PECHUUKH, KI'yTUKU. DYHKIIUH OPraHOUI0B KIETKU. Brirtouenus

Snpo — perynsaTopHbiii neHTp kieTkd. CTpoeHue sjapa: saepHas o000J0dYKa,
KapHOIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BelIECTB B KIIETKE

Ku3HenesaTeNnbHOCTh KIETKH

OOMeH BemiecTB, WM METa0OIU3M. ACCUMUIAIMS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINASA (PHEPTEeTHUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO Mpolecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(I)CpMeHTOB B OOMEHe BCIICCTB U NMPCBPAICHUN SHCPIUU B KIICTKE

4.2

4.3

®dotocunTe3. CBeroBas U TeMHOBas ¢a3wl hoTocwHTE3a. Peaknmu GorocuuTe3a.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a JUIS KM3HU Ha 3emIle.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €TO
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a IS

SKA3HU Ha 3emiie

OHepreTudeckuii oOMeH B KIeTke. PacriersieHue BeIecTB, BBIICICHHE U
AKKyMYJIMPDOBAaHHE OJHEPrUM B KIETKE. JTambl HSHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpoAHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHa

4.4

Peakiun marpuunoro cuntesa. ['enernueckas uadopmarus u JJHK. Peanuzammst

TeHETUYEeCKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKWil KOJ W €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

Komuposanue amunokuciot. Ponb pubocom B 6nocunrese O6enka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHUpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuidd, >KUBOTHBIX M 4YEJIIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura gyenoreka (BUY) — Bo3oynaurens CITN/a.

[Mpodunakrrka pacmpocTpaHeHHs BUPYCHBIX 3a00JICBaHHIA

Pa3sMHOkKEeHME M MHAMBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIA IMKIT KIeTKU. MHTepdaza u MUTO3.
[Tpomeccel, mporekaromme B nHTepdaze. Permkamus — peakius MaTpUYIHOTO
cunteda JHK. Crpoenue xpomocoMm. XpoMOCOMHBI HabOp — KapUOTHIL.
JIMMIIONAHBIT W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpPOMaTHUbL.
LluToslOrnyecknue OCHOBBI PA3MHOKEHHSI W HWHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaun muto3a. [Ipomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXXEHHUS: JIeJIeHHE HaJBO€, IOYKOBAaHWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. UckyccTBenHoe

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJIsA CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOI0ro.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxopsmiye Ha CTaausxX Meio3sa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonornuecknii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " Ppa3BUTHEC IOJOBBIX KIJIIETOK —
raMmer (CrnepMaro3ouj, SUlEeKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIEKIECTOK U CIICpMAaTO30U10B. OH.HOI[OTBOPCHI/IC. HapTCHOFCHe3

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyiauus, opraHorere3. [loctamOpuonansHoe pa3Butue. Turbl
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYuHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOZCTBa.

Poct u pa3Butne pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUSA

HaCJ'IeI[CTBCHHOCTB U U3SMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. VMcropus pa3sBuTus reHETUKU. Bkiax poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHUE TEHETUKU. MeEToAbl T'eHETUKU
(rubpu10JI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HACJEeIOBAaHMs IPU3HAKOB, yCTaHOBJIEHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio noMHHHMpOBaHMs. 3aKOH pacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncrotel ramer. [lonHOE M HEMONIHOE JOMUHUPOBAHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS IPU3HAKOB.
[{uToreHeTHYECKnEe OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUS. AHAIM3WPYIOIIEe
cKkpelmiuBaHue. lcnonp3oBaHue — aHATM3UPYIOLIErO  CKPELIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJIeIOBaHUIO TreHOB. Hapymienuwe creruieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONpPENENEHHE Moa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBL. ['OoMOraMeTHole M TeTeporaMmeTHble opranu3Mbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTHU: HEHACICACTBCHHAs M HACIIEACTBEHHAs.
Ponep cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig W BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoM4ecTBEHHbIE U Ka4eCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CBolicTBa MO,HH(l)HKaHHOHHOfI HN3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, H3MEHYMBOCTb. KomOuHaTHBHAs
M3MEHYUBOCTb. Melo3 U TMOJIOBOM mpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoOHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U MpUYMHBI MyTaluil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H. 1.

BasusioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOIbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, UTOTCHETHUCCKUH,
OMOXWMHUYECKHUM, MOJCKYJISIpHO-TeHeTHUYeCKUui. COBpEMEHHOE OIpeACIICHUE
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TeHOTUIIUPOBAHUE, B TOM YHUCJIE C
nomonipio III[P-ananu3a. HacnencrBeHHble 3a00JjieBaHUS 4YEIOBEKA: T'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIC

6one3nu. ComaTHueckue M TeHepaTUBHble MyTanuu. [IpUHLUIBI 370pOBOTO




06p3.33. KHU3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I n JICUCHUA TI'CHCTHUYCCKHUX
Oone3nell. MeIMKO-TeHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAUEHHE MEIUIIMHCKON

ICHCTUKHU B IIPEAOTBpAllICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuusi Kak Hayka W Tpolecc. 3apoKIeHHE CEJIeKUUU U JIOMECTHKAIIHS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CEJIEKIMU. MaccoBbIi W MHAWBHIYAIbHBIA OTOOpHI B
CEJIEKIIMM pacTeHuM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpellMBaHUE YHCTHIX JIMHUH.
I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOPUIHUHT.
Otnanénnas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBIW MyTareHes u
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM pPACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennnlx opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKEHHUE
pacrenuii. KinoHupoBaHHWE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHM3MOB. OJKOJOTHYECKHe U 3Tudeckue mpodinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

11

DOBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHN.

CBunerensctBa  3Boarouuu.  [lameoHToslorMYeckue:  MOCIENOBATEIbHOCTD
IIOsBJICHUA BHJIOB B MMaJeOHTOJIOTHIECKOMN JICTONMHUCH, TCPEXOAHBIC (1)OpMI)I.
buoreorpaguyeckue: cxonctBo W paznuuue ¢ayH u (IOp MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi IMOPHOHOB Pa3HbIX BUIOB
IIO3BOHOYHBbIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTMYHBIC, aHAJIOTHUYHBIC,
PYOMMEHTapHbIE OpPIaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXO/CTBO
MCXaHM3MOB HAaACJICACTBCHHOCTHM M OCHOBHBIX METa00IHIECKUX HYTefI Y BCEX

OpPTraHU3MOB




1.2

13

OpomounonHass teopus Y.  [apBuna. I[lpeanocbuiku  BO3HHUKHOBEHUS
JapBUHU3MA. JIBWXKYIIME CHJIBI SBOJIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPH OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHasT U3MEHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckast Tteopust s3Bomtouuu (CTD) u  OCHOBHBIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHUIA BUAA U SBOJIOUN

14

1.5

JBwxyue cuibl ((akTopbl) SBOJIIOLUU BUIOB B Ipupoie. MyTaluOHHBINA
nporecc ¥ KOMOWHATHBHAsT M3MEHYMBOCTH. lloMynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3omsnus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisiomuil ¢pakTop
sBoIFOIMH. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumeps
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI B HAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUJ000pa30BaHUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. H606paTI/IMOCTB 3BOJIFOLIUMH

2.1

2.2

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKM3HU. HayyHbple TIuUIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
IBOJIIOLMS. DKCIIEPUMEHTAIbHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtoruu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)KUBBIX OPraHU3MOB

Pa3Butne xusHu Ha 3emuie mo spam U nepuojam. Karapxeil. Apxelickas u
npoTtepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKWW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIA, MEPMCKUMU.
Me3o30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, OPCKUM, MEJIOBOM.

KaliHo3oiickass »s2pa u €€ mepuojabl: MaJeOreHOBBIA,  HEOTECHOBBI,
AHTPOIIOICHOBBIM. XapaKTepUCTHKA KIUMara U TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ATl IBOJIOLUN PACTUTEIBHOIO U JKUBOTHOT'O MUpa. ApoMOpd o3kl Y
pacTeHMid M JKMBOTHBIX. [losiBIEHME, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBonronus 4ejaoBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTue nIpeacTaBIeHUH O

IMPOUCXOXKIACHUN YCTIOBCKA. MeTOL[BI HN3YUCHUA QaHTPOIIOICHE3a. CXOI[CTBa n




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.
JBmxymme cuibl (hakTopsl) aHTpororene3a. HacnencTBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIUN

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMH YEJIOBEKA: AaBCTPATONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pazymHbIid. HaxolIku MCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

3.1

YenoBeueckue pacsl. OCHOBHbIE OOJIBLIME pachl: €BpoNeouiHas (eBpazuiickas),
HErpo-aBCTPaJIONIHAs (3xBaTopuanbHas), MOHTIOJIOMIHAs (a3marcko-
amepHuKaHcKas). UepTbl IPUCIIOCOOICHHOCTH MPEICTABUTENIECH YeIOBEUECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKarouias cpeaa

OKoslorusi Kak Hayka. 3afauyd W pas3fieibl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenibl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIHAs, IIOYBCHHA, BHYTPUOPTraHU3MCHHAs

3.2

Okonornyeckue  Qaxtopbl. Knaccupukanus — 9KOJIOTMYECKHX  (DaKTOPOB:
abuoTuyeckre, OMOTHYECKHME M aHTponoreHHnle. JleWcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunueckue PUTMBI

3.4

3.5

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aWMOJIECHCTBMIA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, TMapa3uTU3M, MYTyalllu3M, KOMMEHCAIU3M (HaxJIeOHMYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HelTpanu3M.  3HadeHHe  OMOTHYECKHX

BBaHMOHeﬁCTBHfI IJid CYIIECTBOBAHUA OPIraHU3MOB B IIPUPOJHBIX COO6I].[€CTBaX

OKOJIOTHUCCKHE XapaKTEPHUCTHUKHU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTeiin
nomyjdanuu: 4YUCICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perymsauus

COO6H.ICCTB& 1 3KOJOTMYCCKUEC CUCTEMbI

4.1

CoobmiecTBOo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumsl-momuHaHThl. CBs3UM B

OHoIeHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsTHE 00 9SKOCHCTEME W




4.3

ouoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB U NOTOK HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1LieM U CETH.
OcCHOBHBIE TIOKa3aTeNd HKOCHUCTEMBI: OmomMacca, MPOAYKLUS. DKOJIOTUYECKHE
MUpaMHUIIbl: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA SKOCHUCTEM:

YCTOMYUBOCTb, CAMOPET YIS, pa3Butue. CyKieccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATrpO3KOCHCTEMBI. YpboskocucTeMsl.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrtop ycroWumBocTH dKocucteM. (CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. ['paHuIlsl, cocTaB U CTPYKTypa
ouocheprr. XKXuoe BemectBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChephl Kak
r100aNbHOM JKOCUCTeMBI. J[MHaAMHuYecKkoe paBHOBECME W OOpaTHas CBs3b B
onocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE LHKIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHOc(hepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoBeuecTBO B Ouocdepe 3eminn. AHTpONMOTeHHbIE W3MEHEHUs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS TMPHUPOJAHBIMH pecypcaMd U UX

ucnosib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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