PABOYAS ITPOT'PAMMA
1o y4e0HOMY Kypcy
"Permenne 0M0JJOrHYeCcKHUX 3aaa4"

Kuaacewr: 10

ABTOp COCTABUTEIb:
Mamonmoe Anexcandp Brnaoumuposuu

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus kax Hayka. CBs3b OMOJOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U APYTUMHU
€CTeCTBEHHBIMH Haykamu, ¢uiocodueit, >THKOH, 3CTeTHKOM W mpaBoMm. Ponb Ouonoruu B
(bopMUpPOBAHNUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJOTHUYECKUX HayK.

MeTob! To3HaHMS XKUBOM MPUPOABI (HAOII0AEHNE, SKCIIEPUMEHT, OITMCaHNUe, U3MEPEHHE,
KJIacCU(pUKalus, MOJICIUPOBaHHE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

IMoptpetsl: Y. Japsun, I'. Mennens, H. K. Konbuos, J[x. Yorcon n ®@. Kpuk.

Tabnuiel u cxembl: «MeTObI TO3HAHUS KUBOU IPUPOABI».

JlabGopaTopHble U NpaKkTH4YecKue padoThbi:

IIpaktuyeckas pabora Ne 1. «Mcnonp3oBaHuE pa3lNUYHBIX METONOB MpPHU H3YYCHUU
OHOJIOrN4YEeCKHX O0BEKTOBY.

Tema 2. ’KuBble cuCcTEeMbI M1 X OPraHU3aI U,
XKusble cuctempl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHHus Ouonoruu. OTiIMuue >KUBBIX
CHCTEM OT HEOPTaHUYECKON MPUPOIBI.



CpoiictBa OwocucreM W WX pa3zHooOpa3ue. YPOBHHM OpraHuM3alud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJISLUHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmunbl u cxembl: «OCHOBHBIE NPU3HAKH KXKU3HW», «YPOBHU OPraHHM3allUUd KHUBOM
MIPUPOIBD.

Ob6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XuMn4ecKknii COCTaB U CTPOEHHE KJIETKH.

XMMHUYECKUH  COCTaB  KIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOJIEMEHTBHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILECTBA.

@OyHKIMM BOJbl M MHUHEpPAJIbHBIX BeUIECTB B KieTke. llogaep:kaHue OCMOTHYECKOTO
Oananca.

benku. Cocta u crpoenue 0enKoB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. Hesamenumsbie
U 3aMEHHMble AMHHOKUCJIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMN
MOJIEKYJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHkunu GENKOB.

®epmeHTHl — Ononornueckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIA ILIEHTP,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamubbel.  Ormiuuuss  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTopOB.

VYraeBosl: MOHOCaXapH bl (TJI0K03a, pubo3a 1 1e30Kkcupru003a), qucaxapuibl (caxaposa,
JIAKTO3a) W TMOJIMCAaXapuibl (KpaxMall, TJIIMKOTEH, MEeJUT0I03a). buomornyeckue (yHKIUNA
YTJIEBOJIOB.

Jlummapr:  Tpurmmuepuas, Gocomumuapl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu naunuaoB. CpaBHEHUE YIJIEBOIOB, OEIKOB M JIMIMIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKIE€MHOBBIX KUCIOT.
Crpoenue u ¢yuxuun JJHK. Crpoenne n ¢ynkuuum PHK. Bunet PHK. AT®: crpoenue u
byHKIUH.

[Muronorus — Hayka o kierke. KimerouHas teopust — npumep B3aMOICHUCTBUSA HIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUYEHUS KIIETKU.

Krnetka kak nenoctHas xuBas cuctema. OOmue npu3Haky KJIETOK: 3aMKHYTas HapysKHas
memOpaHna, mosiekynbl JIHK kak renernueckuil anmapar, cuctemMa CUHTe3a Oelka.

Tunsl KIETOK: 3yKapuoTHyeckas W Ipokapuorhyeckas. OcCoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kinetku. Kinerounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKOM KIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAIMKC, UX (DYHKIMH.
[Inasmatuueckas MeMmOpaHa, e€ cBoicTBa M (QyHknuu. l[luTomnmazmMa u e€ opraHOWIBL
OnnomemOpanHble opranonasl kietku: IIIC, anmapar [onbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTU/bL. [IporicxokieHne MUTOXOHIPUI U I1acTua. Buast
wiactua. HemeMOpaHHbIE OpraHOMABI KJIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIH,
PECHUUKH, KTYTHUKU. DyHKIINN OPraHONI0B KIETKU. BKitoueHus.

Snpo — perynasaTopHbIi neHTp KieTku. CTpoeHue sapa: sjiepHas 000J04Ka, Kapuorasma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. JleBenryk, P.I'yk, T.lIBann, M. llneiinen, P. Bupxos, k. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[Inarpammel:  «PacrmpeneneHre XHMMHUYECKHMX DJJEMEHTOB B HEKHUBOM IPHUPOIE»,
«Pacnipenenenue XuMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuer u cxemsl: «Ilepuoanyeckas TabnMia XUMHUYECKHX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «brnocuaTes Oenkay, «CTpoeHne MoJIeKyJbl 0enka», «CTpoeHue GpepMeHTay,




«Hyxnennoseie kuciotsl. [JHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUYECKOM
KIeTKn», «CTpoeHHe XHUBOTHOH KiIeTku», «CTpoeHue pacTUTENbHON KIeTkn», «CTpoeHue
MIPOKAPUOTUYECKON KIIeTKN», « CTpoeHUe Apa KIETKNY, « Y TIEBOIbDY, «JIUIMHIbI».

OO6opyoBaHme: CBETOBOM MHUKPOCKOI, O0OpYIOBAaHUE ISl MPOBEICHUS HAOIIOACHUM,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble U NpaKTH4YecKue padoThbi:

JlaboparopHast pabota Ne 1. «M3yueHHe KaTAIMUTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl).

JlaboparopHast pabora Ne 2. «M3ydyeHue CTpOEHHUsS KIETOK pPACTEHHUH, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMUCAHHUE».

Tema 4. ' KuznenesiTeJbHOCTh KJIETKH.

OOmen BemiecTB, WIM MeTa0bOIM3M. AccUMWIIIHS  (TUIACTUYECKHA OOMEH) U
JUCCUMUIIALINSA (PHEpreTuuecKuit 00OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BEIIECTB U SHEPTUH B TOHUMAHUHU METa0OIU3MA.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbii. Poias ¢pepmMeHTOB B 00OMeHE
BEIIIECTB U MIPEBPAIICHUHN SHEPTUU B KIIETKE.

®orocunre3. CpetoBas u TeMmMHOBass (a3bl (orocunreza. Peakumu ¢doTocuHTesa.
OddextuBHOCT hoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KHU3HU Ha 3emiie. BimsHue ycmoBuit
cpenbl Ha (POTOCHHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTE3. XEMOCHHTE3UPYIONIe OakTepuu. 3HAUYCHUE XEMOCHHTE3a IS JKU3HH Ha
3emuie.

DOHepreTuueckuii oOMeH B  KkieTke. PacmieruieHne BemecTB, BBIJCICHHE U
AKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTallbl S3HEpreTnyeckoro ooMena. ['mukonus. bpoxenue u
ero Buabl. KuciopoaHoe OKHUCIEHHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dochopunuposanue. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakuuu wmatpuuHoro cuHreza. ['enetnueckas wuHpopmamms u JIHK. Peanuzanus
TeHeTUYEeCKON HH(popMaIKi B KieTKe. [ eHeTHueckuid KoJ M ero CBOMCTBA. TpaHCKpHUMIHS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl xku3HM — Bupycbl. HWcropus otkpbiTus BUpycoB (/1.
U. VBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IMKIa BUPYCOB. baktepuodaru.
Bone3nu pactenuit, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIe BUpycaMu. Bupyc nmmyHoneduimra
yenoBeka (BUY) — Bo3Oyautens CIIMla. OOpaTHas TpaHCKpHUIILUS, peBepTa3a U HMHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpanum:

IMoptpetsr: H. K. Konsuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabouiet  w cxembl: «Tumbl  mutanus», «Metabonusm», «MUTOXOHIPHS,
«JHepreTuueckuii oOMen», «Xmopormiact», «Dotocunres», «Ctpoenue JJHK», «Ctpoenue u
dbyHKIIMOHUpOBaHue TeHa», «CuHTe3 Oenka», «leHeTwmdeckwii kom», «Bupycen,
«baktepuodarn», «Ctpoenne u ku3HeHHbIM 1wmka Bupyca CIINa, Oaxrepuodaray,
«Penmukammsa JJHK».

ObopynoBanue: moaenu-anmaukanuu «Y npoenne JJHK u tpanckpunmumsy», «buocunres
Oenka», «CTpoeHHEe KIETKW», Mojienb cTpykTyphl JJTHK.

Tema S. PasMHOKeHHE U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nuki, wiaM >KU3HEHHbIM LUK Kietku. Mutepdaza u mmros. Ilpoueccsl,
npoTekaromue B uHTepdaze. Pemmukanus — peakuuss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPpOMOCOMHBIAH HA0Op — KapHOTHUIl. JMIUIOMTHBIM W TaruIOUIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomornueckne OCHOBBI Pa3MHOXKEHHMS M MHAWBUAYAIBHOTO Pa3BUTHUSA
OpraHNU3MOB.



Jenenue knetku — muto3. Cragum mutosa. IIponeccsl, nponcxoasdiye Ha pa3HbIX CTaIusAX
MHUTO3a. BHOJIOrMYECKHI CMBICIT MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMSI OpPraHU3MOB: Oecrojioe u T1osioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCcCTBEHHOE KIIOHMPOBAaHUE OPraHMU3MOB, €0 3HAUYE€HUE IS
CEJIEKLIUH.

[TosoBOE pa3MHOXKEHNUE, €70 OTIIMYUSA OT OECIOIOTO.

Meiio3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonsimue Ha craausx Meiosa. [loBegenue
XpoMocoM B Mero3e. Kpoccunrosep. brosaornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes — nponecc 00pa3zoBaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [los0BBIE JKene3bl:
CEeMEHHUKU M suyHUKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AiilleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS —SIHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTECHE3).
Otansl AMOPHOHAIFHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTPYIISAIHSA,
opranorenes. [ToctamOpuoHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennil. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiel u cxembl: «DOpMbI pa3MHOKEHUSI OPraHU3MOBY, «J[BOWHOE OIJIOJJOTBOPEHHE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/lenenne kineTku 0akTepuii»,
«CtpoeHue MONOBBIX KIETOK», «CTpoeHue xpoMocombl», «Kierounslii mukim», «Permkanus
JHK», «Murto3s», «Meno3», «IIpsMmoe u Henpsmoe pa3BUTHEY, «] 'aMETOTreHe3 y MIIEKOIIUTAKOLIUX
1 4esioBeKay, «OCHOBHBIE CTAIUM OHTOTECHE3a.

OO6opyaoBaHue: MUKPOCKOI, MUKporpenaparsl «CrepMaTo30uIbl MICKOTHTAIOMIETOY,
«SinekneTka MieKonuTaroIero», « KapuokuHes B K1eTkax KOpEIIKa JIyKa», MarHUTHasI MOZEIIb-
anmukanus «/lenenue knetkny», monens JTHK, monens Meradaznoit XpoMoCOMBEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «HaOmroieHre MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIPENapaTax».

JlabopatopHas pabota Ne 4. «M3yueHue CTpoeHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciienicTBeHHOCTh M H3MEHYMBOCTH OPraHNU3MOB.

IIpeamer u 3amaum reHetuku. Mceropus pa3Butus TeHETHMKH. Ponbs nurosnoruu u
HMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1ag pOCCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeToapl TeHETHKU (THOPUIOJOTUYECKHM, [HUTOTCHETHYECKUH, MOJIEKYJIISPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE OHATHUS. [ eHeTnyeckas CUMBOJIMKA, UCIOJIb3yeMast B
CXEMax CKpeIIBaHHII.

3aKOHOMEPHOCTH  HACNEOBaHUsI  MPU3HAKOB,  ycTaHOBJeHHble ['. Mennenem.
MonorubpuaHoe CKpemuBaHue. 3aKoH eIMHO00pa3usi THOPUIOB MIEPBOTO MoKoJieHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe CKpemmBaHHe. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKpEIIMBAHUSA. AHAJIN3UPYIOLEe CKpelldBaHUE.
Hcnonp30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHMS JIJIsl ONIPEIeTICHHsI TEHOTUIIA OCOOU.

CueruieHHOe HaclenoBaHue mpu3HakoB. Pabora T. Moprana mo clHemieHHOMY
HacJIeJOBaHMIO T'eHOB. Hapylenue cuenieHus reHoB B pe3yIbTaTe KpOCCUHIOBEPA.

XpOMOCOMHasi TEOpUS HACIIECTBEHHOCTH. | eHeTHuecKre KapThl.



I'eneruka nmona. XpoMOCOMHOE OMNpENENICHHE M0Jia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie opraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBoCTh. Bubl N3MEHUNBOCTH: HEHACIIEICTBEHHAs U HacjIeACTBEHHas. Ponb cpespl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKAIUOHHOW H3MEHYMBOCTH.
Bapuauuvonsslil ps 1 BapuanvoHHas Kpusas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW H3MEHYMBOCTH.

HacnencTeenHnasi, iy reHOTUIIMYECKAsl, ©3MEHUYUBOCTh. KOMOWHATHBHAS N3MEHYUBOCTb.
Meiio3 u 1mo0JIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHAs
W3MEHUYMBOCTh. Kiaccuukamuss MyTtanuii: TeHHbIE, XpPOMOCOMHBIE, Te€HOMHBIe. YacTtoTa U
NPUYMHBL MyTaluil. MyTtareHHbsle ¢akTopbl. 3aKOH FOMOJIOTHUECKUX PSAOB B HACIIEJICTBEHHON
n3MenunBocty H. . BaBuiosa.

BresinepHas HaciieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbl I'€HETHKM YeEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYJISApPHO-
reHeTuyeckuil. COBpEMEHHOE OIpe/ieJIeHMEe TEHOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoiibio [II[P-ananusa. HacnenctBenusie 3a0oneBaHus
yelloBeKa: TIeHHble Oosie3HM, OO0JIE3HM C  HAclHeACTBEHHOM  IPeIpacloiokKEHHOCTHIO,
xpoMocomMHble Oone3Hu. ComaTuueckue M TeHepaTuBHble MyTanud. CTBOJOBBIE KIIETKH.
[TpuHIHMITEI 30pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPO(DUIAKTUKHA U JICYCHUS T€HETHICCKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIBTUPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
NPEOTBPALICHUN U JICYEHUHN TeHETUIECKUX 3a00JICBaHHIA YETIOBEKA.

JdeMmoHcTpanum:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodeen-
Pecosckwnii, H. 1. BaBunos.

Tabauiet 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHNE M €r0 IIUTOTCHETUYECKAss OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOThl raMmeT,
«JlurubpuaHoe ckpenmBanue», «lLluTomornyeckne OCHOBBI JUTHOPUIIHOTO CKPEUTUBAHUS,
«Meros», «BzanmoneicTerue ajseabHbIX TeHOBY, «I'€eHeTnueckue KapThl paCTeHUH, )KUBOTHBIX U
yenoBeka», «['eHeTnka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIUIEHHOTO C IOJIOMY»,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanmonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTallioHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojenu-anuiMkanun «MoHorubpuaHoe ckpeniuBanue», «HemnonHoe
JOMHUHHUpOBaHUE», «Jurnbpuanoe ckpemmBaHue», «llepekp€cT XpomMocom», MHUKPOCKON U
MuKpornpenapar «Jlpo3oduna» (Hopma, Mmytauuu GopMmbl KPbUILEB U OKpPacKu Teina), repdbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble U pPaKTHYeCKHE PAadOThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPHUIHOTO U JUTUOPUTHOTO
CKpEIIUBaHUS Y JPO30(HIIBI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlaboparopHas pabota Ne 6. «M3yueHne MoauuKannoOHHOW U3MEHUYNBOCTH, IOCTPOCHHE
BApPHALMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBO.

JlaboparopHass pabGota Ne7. «AnHamu3 wMyTauuid Yy JApo30QHIBI HAa TOTOBBIX
MUKpOIIpenaparax».

[TpakTuueckas pabota Ne 2. «CocTaBlieHHe U aHATTU3 POJOCTOBHBIX UEIOBEKAY.

Tema 7. Cenexkuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U Ipolecc. 3apoKICHUE CENEeKIMHU M AoMecTukanus. Yuenue H.
W. BaBunoBa o IEHTpax MPOMCXOXKAEHUS M MHOrooOpasusi KyJbTypHBIX pacTeHuil. LleHTps
MPOUCXOKACHUA TOMAIIHUX KUBOTHBIX. COpT, mopozaa, mramMm.

CoBpeMeHHbIE METO/Ibl CEeNeKIMH. MacCcoBbIi M MHIUBUAYAIbHBI OTOOPHI B CEIEKIMH
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoacTBEHHOE CKpeIUBaHUe — MHOPUAMHT.



Yucras muanst. CKpenBanue YUCThIX JIMHKH. ['eTeposuc, nnu rudpuanas cwia. HeponcrsenHoe
ckpemBanue — ayTOpunuHr. OtmanéHHas rubpuamzanus u e€ ycnexu. VICKyccTBEHHBIN
MyTareHe3 M IMOJIyYEHUE IOJMIUIONAOB. JIOCTHMXKEHUS CENeKUUH PpACTEHUW, >XUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHonorus kKak oOTpacip MNPOU3BOACTBA. ['€HHAs HMH)KEHepus. OTamlbl CO31aHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranumsmon. Kiierounas wnnxenepus. Knetounsle
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHUul. KiloHupoBaHHe BBICOKOIIPOYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUecKue mnpodiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHncTpanuu:

[optpetsl: H. U. BaBuiios, U. B. Muuypun, I'. /. Kapneuenko, M. ®@. NBaHoB.

Tabmuuer u cxembl: kapra «L[eHTpBI MPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pacteHui», «llopoabl ToOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3anusy, «Paborer akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounele KylabTypbl U KIOHHpOBaHUe», «KOHCTpynpoBaHHE U MEpPEHOC
T€HOB, XPOMOCOMY.

O6opyoBaHue: MYJSDKUA TUIOJOB U KOPHEIUIOAOB AUKUX (OPM U KyJIbTYPHBIX COPTOB
pactenwii, repoapuii «CebCKOX03sHCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJIbI U JJOCTUKEHHS CEJEKLUU PACTEHUN U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00PATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIIACC

Tema 1. DBosronuoOHHAs1 OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOpPUHU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CuzerenbctBa »BoMOLMU. [lasleoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD IOSIBICHUS
BU/IOB B TAJICOHTOJIOTUYECKOM JIETOMHUCH, IEpeX0oJHbIe PopMBbl. buoreorpadpuueckue: CX0ACTBO U
paznuuue ¢payH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOACTBA M pa3inuvs >MOPHOHOB pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTWYHBIC, PYAWMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. Ilpennochbulkd BO3HHMKHOBEHHUS JapBHHH3MA.
JIBIKymime CHJbl 3BOJIIOLMU BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNesNE€HHAas HW3MEHYMBOCTh, OOpb0a 3a CyIlIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tomynsanus kak eIMHUIA BUAA U 3BOJIOLNH.

JiBmokyuire cuibl ((pakTophl) IBOJIOLUKA BUJOB B MpupoAe. MyTallMOHHBIN mpolecc U
KOMOWHATUBHAsI U3MEHYUBOCTh. [lomysimonHbIe BOJIHBI U Apeiid reHoB. M3oms1us u Murparus.

EctectBennblii 0TOOp — HampaBisitolmuii ¢gaktop sBomonuu. DOopMbl €CTECTBEHHOIO
otbopa.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTat 3Bosonuu. [Iprumeps! npucnocoOaeHui
y Opranu3mMoB. ApoMop(}03bl U UIMOAJANTAIIIH.

Bun u Bumgoo6pazoBanue. Kpurepuum Buma. OcHoBHbIe (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3KOJI0rHUECKOE.

Maxkposomtorusi. @opMbl 3BONIONUH: (pUiIeTHYECKasl, TUBEPreHTHas, KOHBEpreHTHasl,
napanensHas. HeoGpatumMocTs 3BoONNN.



[Ipoucxoxaenne  OT  HeCHEUAIM3UPOBaHHBIX  npenkoB.  [Iporpeccupyromas
crienuanu3anus. AanTuBHas padaus.

JdemoHcTpauuu:

Hoptpersr: K. JIunne#t, XK. b. Jlamapx, Y. lapun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabmuiel 1 cxembl: «Pa3BuTue OpraHM4eckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «®DPopMbl OOppObBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COpPTOB pacTeHwit», «MHorooOpa3ue mOpos
JKUBOTHBIX», «ITomynsuumy, «MyTaunoHHas U3MEHYUBOCTbY, «Apomopdo3bDy,
«Mnnoananramuny, «OO0mas aereHepanus», «JBrKymme cuibl 3Bomroruny, «Kapra-cxema
mapuipyta mnyremectsus Y. Jlapsuna», «bopsba 3a cymiectBoBanue», «lIpucnocobieHHOCTH
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opyoBaHKe: KOJIEKINUS HACEKOMBIX C Pa3JIMYHbIMHU TUIIAMU OKPACKH, HAOOP IJI0JI0B U
ceMstH, KoJuteKuus «IIpumepsl 3aIIUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOZeNb «OCHOBHBIE
HAIpPAaBIICHUS IBOJIOLUNY», 00bEMHAs MoJieb « CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, KoyieKuus «@POpMbl COXPaHHOCTH MCKOMAEMBbIX
JKUBOTHBIX U PACTEeHMI», Mojenb anrumkanusa «llepekpéct xpoMocom», BiIa)KHbIE Mpenaparhbl
«Pa3Butne Hacekomoro», «Pa3zButme mnsATymkm», MuKporpenapar «Jlpozodumay (HOpMa,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlaGopaTopHble U IPaKTHYeCKHE PAdOThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHass pabora Ne2. «Omnmcanue TPHUCIIOCOOJICHHOCTH OpraHm3mMa u e
OTHOCHUTEJIBHOT'O XapaKTEPa».

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE "KU3HU Ha 3eMuie.

JloHay4HbIe IPEACTABIECHUS O 3apOXKACHUM XU3HU. HayuyHbple runore3sl BOSHUKHOBEHMS
KHU3HM Ha 3emiie: aOMOreHe3 M MaHcHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUECKON
sBosroK. HaganbHble sTamnsl 6nonorudeckoit spomonuu. ['unoresa PHK-mupa. opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE MNPOTOKJIETKU. [lepBble KIETKM U HX HBOJIOLHA.
DopMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3zButue xxu3num Ha 3emie o spam u nepuoaaM. Katapxeii. Apxeiickasi u mpoTepo3oickas
spsl. [Taneo3olickas spa u €€ nepuo/bl: KeMOPUNHCKUI, OpJJOBUKCKHMNA, CUITypUICKHA, 1€BOHCKUM,
KaMEHHOYTOJIHBIN, IEPMCKHUI.

Me3so30iicKkas 3pa U €€ IepUoabl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MaJIeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMaTa U IeoJOrH4ecKuX IpoueccoB. OCHOBHBIE 3Tallbl ABOJIIOLHAN
PACTUTENBHOTO U )KUBOTHOT'O MUpa. ApoMOop(o3bl Yy pacTeHH U )KUBOTHBIX. [losiBIIeHUE, pacBeT
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BOOINH. OCHOBHbBIE CUCTEMATUYECKUE
IPYIIIBI OPraHU3MOB.

OBOJIIOIMS  4YeNIOBEKAa. AHTpPONOJIOTMS Kak Hayka. Pa3Burthe mnpencrtaBieHUd O
IIPOUCXOXKIECHNN YesloBeKa. MeTo1bl M3yueHus: aHTpornoresesza. CxXoAcTBa U pa3indus 4eJ0BeKa
1 KUBOTHBIX. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEITOBEKA.

JBwxyume cunbl (dakTopsl) aHTpororeHne3a. HacienacTBeHHass M3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPYIUil TpyZa, MBILIUICHUE,
peusb.

OCHOBHBIE CTaAWM ¥ BETBU HBOJIFOIMM YEJIOBEKA: aBCTPAJIONMTEKH, UEIOBEK yMEIblii,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymubid.  Haxonku
MCKOMAeMbIX OCTATKOB, BpPEMsl CYyIECTBOBaHHS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.



UYenoseueckne packl. OCHOBHBIE OOJIBIIIME Pachl: €BpOINeOUIHas (eBpa3uiickas), HErpo-
aBCTpaJlonJHasl  (PKBaTOpUAIbHAsA), MOHIOJOMJHAs  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX Pac K YCIOBUSM CyllecTBOBaHUS. EnMHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuiel u cxembl: «Bo3HukHoBeHHe COJIHEUHON cUCTEMBI», «Pa3BuTHE OpraHMYEcKOro
mupay, «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoThueckas KIeTKay,
«CoBpeMeHHasi cCUCTeMa OpPraHu4YecKoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeNIOBeKa M YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKHX HAXOJI0K
IPEIKOB COBPEMEHHOro uejoBeka», «JlpeBHelmme moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JII0IN», «UelloBeuecKHre pachl».

O6opynoBanue: wmysiku  «lIpoucxoxaeHne uenaoBeka» (OIOCThI aBCTpPaIONUTEKA,
MUTEKAHTPOIa, HEAHACPTAIbIIa, KPOMAaHbOHIIA), CIENKHA WIA U300paKeHUs KaMEHHBIX OpYIui
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEPhl, pyomia, ckpediia), TeoXpoHOJIOrHYecKas TabJuIia,
KOJUTIEKIUs «POPMBI COXPAaHHOCTH UCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

[IpakTuueckas padora Ne 1. «3ydeHue nckomaemMpix OCTaTKOB PACTEHUM U KUBOTHBIX B
KOJUTCKIIASX).

DKCKypcusi «IBOIIOLUSA OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINH WIIH
KpaeBeAuecKUuil My3eit).

Tema 3. Opranu3msl U OKpPY:KaKIIAs cpeaa.

OKojorusi Kak Hayka. 3ajayd W pas3feibl dKOJOrMH. MeTolbl 3KOJIOTHYEeCKHX
UCCIJIEOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHusT  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYyIIHAs, IOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonornueckue (axropel. Knaccudukanus sxonorundeckux (HaxTopoB: aOMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JlefCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnyeckue  (QaxkTophl:  CBET, TeMIeparypa, BiIaxHOCTb. doTonepuonusm.
[TpucnocoOneHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (paKkTOpPOB. bruongornueckue puTMsl.

buotnueckue Qakropel. Buabpl OHOTMYECKMX  B3aUMOJEHCTBUN: KOHKYPEHLIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyajlu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAxXJICOHHYECTBO). AMEHCAIM3M, HEUTpau3M. 3HAYeHHE OUOTHYECKUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPTaHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHUKU nomyssiuud. OCHOBHBIE TIOKAa3aTeNU MOMYJISIUH:
YUCJIEHHOCTh, IUIOTHOCTb, POXJAa€MOCTb, CMEPTHOCTb, MNPUPOCT, Murpauus. JIuHamuka
YHUCIIEHHOCTH MOMYJISILUY U €€ peryJsiusl.

JdemoHcTpanum:

Hoprpetsl: A. I'ymGonbar, K. ®@. Pynbe, 3. ['ekkens.

Tabnuie! u cxembl: kapta «IIpupoansie 30Hb1 3eMiny», «Cpenibl OOUTaHUSI OPTaHU3MOB,
«Dotonepuoguzmy», «llomynsum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJSIUU
uHOy30pun-Tyhenbkm», «llumensie nenmy.

JlaGopaTropHble U MpaKkTH4YecKue padoThi:

JIaGoparopnas pabota Ne 3. «Mopdonoruueckre 0coOeHHOCTH PACTEHHU U3 pa3HbIX MECT
OoOUTaHUN.

JIaGoparophas pabota Ne 4. «BausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpakTuueckas pabora Ne 2. «Ilonc4€r mIO0THOCTH MOMYJISAIMI pa3HbIX BUOB PACTCHUID.

Tema 4. CooO1ecTBa U IK0JI0rHYeCKHEe CHCTEMBbI.
CoobmiectBo  opranuzmMoB —  OuoneHo3. CTpykTypbl — OHOIIEHO3a:  BHIOBaf,
MPOCTPAHCTBEHHAs, Tpopuueckas (muuienasi). Bunpi-nomunantel. CBs3u B OHOLIEHO3E.



DKoJIoTHYecKue cucTeMbl (dKocucTembl). [loHsTHE 00 SKOcHcTeMe W OHMOTeOoIeHO3E.
OyHKUMOHATIbHbIE KOMIIOHEHTbI 3IKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrUM B 3IKocHcTeMe. Tpoduueckue (IMUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIC TIOKa3aTeNd 3KOCHUCTEMBI: OMoMacca,
OPOAYKIHSA. DKOJOTMYECKHE MUpAMUAbL: MPOAYKLHH, UYUCICHHOCTH, Ouomaccel. CBoMCTBa
HKOCHUCTEM: YCTOMUMBOCTh, CAMOpETYJIsLus, pazBuTre. Cykieccus.

[Ipupoanbie 5KOCHUCTEMBI. DKOCHUCTEMBI 03€p MU peK. ODKOCHUCTeMa XBOWHOTO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOINOreHHbIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOocucTeMbl. buonornyeckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue kak (pakTop ycTouuBocTH 3KocucTeM. CoxpaHeHHe OHOIOrHYEeCKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepraackoro o omochepe. I'panuiipl, coctaB u cTpykTypa Omocdepsl.
XKusoe BemectBo U ero QyHkuumu. OcoOeHHOCTH OMoOchepbl Kak TI00aTbHONW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue 1 oOpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemecTB U OMOTCOXMMHYECKHE IHMKIBI 3JIEMEHTOB (Yriepona, a3oTa).
3oHanbHOCTH 6uOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenosedecTBo B Onocdepe 3emin. AHTponoreHHbie u3MeHeHus B Onocdepe. [modansHbIe
JKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHue MPUPOJIBI U uenoBeuecTBa. CoxpaHeHre OnopaznooOpa3usi Kak OCHOBA
ycroiunBoctu 6uochepsl. OCHOBA pallMOHANIBHOTO YNPaBICHUS PUPOIHBIMU PEeCypcaMu M UX
UCIOJIb30BaHue. JlocTuykeHust OMONIOruM U OXpaHa MPUPO/IBIL.

JdeMmoHcTpanum:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabauiet u cxemsl: «Ilumessie nenu», «buoneHos: cocras u cTpykrypay, «IIpupoanbie
coobmectBay, «llemm mnuraHusy, «OKoNOTMYECKas mnupamuaa», «buocdepa u yemoBex»,
«IKocHUCTeMa MHUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «bruoreHos Bogoémay,
«ArpoueHos», «l[IpumepHble aHTpONOreHHbIE BO3AEHCTBUS Ha MNpUPOAY», «BaxHeimme
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BaxkHeMWIIas COCTaBIAIOIIAs
ouoctheprr», «DaxkTopel AerpagauMu  nouB», «llapHukoBbll  3pdexT», «DakTOpHI
PaMOaKTUBHOTO 3arpsi3HeHus: 6nocdepsl», «Ob1as cTpykrypa duocdeps», «Pacnpocrpanenue
XKU3HU B Ounocgepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B O6uochepe»,
«KpyroBopot a3ora B mpupojie».

Ob6opynoBanue: MoJeNnb-anmmuuKanyst  «TunuuHaele  OMOLEHO3B»,  repOapHii
«PactutenpHble  coobmiecTBa»,  Koiuiekuuu — «buomenos», «Bpenutenu — BakHeMIIMX
CENIbCKOXO3SUCTBEHHBIX ~KYJIBTYp», TepOapuil ¥ KOJUIGKIMM pACTeHUH W  KUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 3KOJOTMYECKUM rpynnaM oxHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparum, N300pakeHIsI OXPAHIEMBIX BHIOB PACTEHUH U KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBiaMBalOTCA TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHS
00y4armuMuUCs IPOrpaMM CpeHero oo1ero o0pa3oBaHUs: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JIMYHOCTHBIX pe3yJbTAaTOB OCBOCHUS Ipeamera «bUOJOrus» BbIIEIECHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HaHME OOyYaroIIMMHCA  POCCUHMCKONW  Ipa)JIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HaJIU4Yue MOTHBaAIlMU K 06yqumo 6I/IOJ'IOFI/II/I, LOEJICHAIIPaBJICHHOC pPa3sBUTHUC BHYTPCHHUX



yOXKJICHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IEHHOCTEH M MCTOPUUYECKHUX TPATUIIUN Pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00Y4YaOIINXCsl PYKOBOJICTBOBATLCS B CBOCH
JIEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMHA YCTAaHOBKAMHM, MPUCYIIUMHU CUCTEME OHOJOTHUYECKOTO
00pa3oBaHusl, HAJTUYKHE IKOJIOTHYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH
JKM3HEHHBIE IJIaHEI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MpenMeTa «bHUONOorus» JTOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOM JEATEILHOCTH B COOTBETCTBHHM C TPAAUIIMOHHBIMH POCCHHCKUMH
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHSITHIMHU B
o0IIecTBe MpaBWIAMH W HOPMaMH IOBEJICHUS M CIOCOOCTBYIOT IpOIleccaM CaMOITIO3HAHUSA,
CaMOBOCIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3UIIUU JIMYHOCTH, MATPUOTU3MA,
YBaXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa W CTaplieMy IOKOJEHHUIO, B3aHMHOIO
YBOKCHHS, OEPEeKHOTO  OTHOIICHUS K  KyJIbTypHOMY  HACJICOUI0O U TPAJUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarolen cpee.

JInyHOCTHBIE Pe3yJIbTaThl OCBOEHUS YUEOHOr0 npeaMera « bruonorusy qoKHBI OTpaxaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOICTBOBAThCS C(HOPMHPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIlMW, TIO3UTUBHBIX BHYTPEHHUX
yOXKICHHUI, COOTBETCTBYIOLIUX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OIbITa ACATEILHOCTH B IPOIIECCE peaTnu3alMi OCHOBHBIX
HaIpaBJIeHUH BOCIIUTATEILHOMN IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh TPAKIAHCKOW IMO3HUIMK OOYyYaIoOmerocss KakK aKTHBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUC CBOHMX KOHCTUTYHHMOHHBIX IIpaB U O6$ISElHHOCTCfI, YBaAXXCHHUC 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp'—IGCKOﬁ ACATCIIBHOCTU IIpHU CO3JaHHUU y‘-Ie6HI)IX IIPOCKTOB,
pelIeHnr yu4eOHbIX U MTO3HABATENbHbIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TMO3HMIIMI0 TI0 OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUUTBIBATH B CBOUX I[GflCTBI/IfIX HCO6XO)II/IMOCTI) KOHCTPYKTHUBHOT'O
B3aMMOJICHCTBHS TOJEH ¢ pasHBIMU yOEKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COLIMATIBLHBIM
MIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJIHEHUS YYEOHBIX,
MMO3HABATCIBbHBIX W HCCICAOBATCILCKUX 3ada4d, YBaXUTCIIBHOTO OTHOWICHUA K MHCHHUIO
OTIIMOHEHTOB MPH 00CYX JACHUU CITIOPHBIX BOTIPOCOB OMOIOTHYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON JIE€ATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKON TpakIaHCKON WACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH mepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOM SA3bIK M KyJBTYpY, IPOILIOE M HACTOSIIEE MHOTOHALIMOHATIBHOTO Hapoaa Poccuu;

IHEHHOCTHOC OTHOHICHHWE K IPHPOAHOMY HACICAUIO W IIaMATHUKaM TIPUPOIBI,
JIOCTHXEHUAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAaHOBIIEHHE U pPa3BUTHUE
Ouosoruy, MOHUMaHUS 3HaUYeHHsI OMOJIOTMH B IO3HAHUU 3aKOHOB MPUPO/IbI, B KU3HU YEJIOBEKA U
COBPEMEHHOTO O0IIECTBA;

uzeliHas yoexxJ1I€HHOCTb, TOTOBHOCTb K CIIY>KEHHIO U 3auure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOTO HApO/1a;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBE/ICHHS;



CIIOCOOHOCTh OLICHMBATh CUTYAIlUIO U IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTHPYSICh
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSIM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHS IIECHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUHU C TPAIUIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTH4eCKOT0 BOCIIMTAHMSA:

JCTETUYECKOE OTHOILEHHE K MUPY, BKIItOYAsl 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMI;

IIOHMMaHKHE YMOLMOHAIIBHOTO BO3JIEHCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPD@&KEHUIO B Pa3HBIX BHUJAX HMCKYCCTBA, CTPEMJIEHHE IPOSBIATH
Ka4yecTBa TBOPUECKOH JTMYHOCTH;

5) pu3nyeckoro  BocnuTaHUS, (OPMHPOBAHHS  KYJABTYPHI  3I0pPOBbS W
IMOLMOHAJIBLHOIO 0/1aronoJIyYus:

IIOHMMAaHKE U peau3anys 3J0poBoro 1 6e3onacHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOI0IcHNE TUTUEHUYECKUX MPaBUWJI U HOPM, COaJIaHCUPOBAHHBIM PEKUM 3aHITHM M OTIbIXA,
peryispHas (u3nueckass aKTUBHOCTh), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHWE LEHHOCTH MPaBUJI MHIUBUIYaJbHOTO M KOJUIEKTUBHOIO O€30I1aCHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NPUBBIUEK (YNOTPEOICHMs aJIKOIOJId,
HapKOTHUKOB, KYpPEHHUs);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K  aKTHBHOM  JICITCILHOCTH  TEXHOJOTMYSCKOM H  COIIMAaJbHOMU
HANPaBIEHHOCTH, CMOCOOHOCTh WHHUIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO BBIMOJIHATH
TaKyIo JCSITEIIbHOCTD;

UHTEpEC K pa3nu4HbIM chepam mpodeccruoHaNbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayIiei mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCEH
JKU3HH;

7) IKOJIOTUYECKOTO BOCTIUTAHUSI:

HKOJIOTUYECKH 11€J1ec000pa3HOe OTHOILIEHHE K MPUPO/IE KaK HCTOUHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS;

MIOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJIbTYphl: MPUOOPETEHHE OIbITa IJIAaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUN JJI1 OKPYXKAIOIIEH cpeibl;

OCO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTHYeCKHX MPoOIeM U IMyTel UX pelieHus;

CIOCOOHOCTH MCIOJIB30BaTh MPHUOOPETaeMble MPU U3YyUYECHUH OMOJIOTHH 3HAHUS U YMEHUS
IpU pEIIeHUH MpoOsieM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOIIOCHUE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXpaHEHUE PAaBHOBECHS B IKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

aKTUBHOE HEMpUITHE ACMCTBUI, MPUHOCSIINX BpeA OKpYXarolled MpUpoaHOi cperne,
YMEHHE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIMYME€ PAa3BUTOrO SKOJIOIMYECKOIO MBIIUIEHMS], SKOJIOIMYECKON KYJBTYpbl, OIBITA
NEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJIC€HHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHON, KOMMYHHMKaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTHUYECKON AEATEIbHOCTH SKOJIOTHUECKONW HAIIPaBIECHHOCTH;



8) HeHHOCTH HAYYHOT0 TIO3HAHUS:

C(OPMHPOBAHHOCT MHMPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M OOLIECTBEHHOW IpPaKkTUKH, OCHOBAaHHOIO Ha JAMAJOre KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE A3BIKOBOM U YUNTATEIIBCKOM KYJIBTYPbI KaK CPEJICTBA B3AUMOIECHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHKE CreHU(pUKHA OMONOTUU KaK HayKd, OCO3HaHHs e poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIIJIEHUS, CO3AAHNHU LEIOCTHOTO MIPECTABICHNUs 00 OKpY KarolieM
MHUpe KaK O E€IMHCTBE NPUPOABI, 4YelIOBEeKa U oOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUII COBPEMEHHOM LUBWIM3ALUU: 00ECTICUeHUS
HOBOI'O YPOBHS Pa3BUTHUS MEIMLIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJIOIUH, CIIOCOOHBIX
pemarb pecypcHble IpoOIeMbl Pa3BUTHsI YEIOBEUECTBA, TIOMCKA IyTeH BBIXOJA M3 III00ATBHBIX
9KOJIOTUYECKUX MPpo0sIeM U obecrieueHus Nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOIMYECKUX 3HAHUH B IIE€JISX MOBBILIEHUS 00ILei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAIBLHOU
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyeMoi pu U3y4yeHun OUO0JIOTUH;

IIOHUMAaHHE CYIIHOCTHM METOJOB IIO3HAHHWs, MCIOJb3YyEMBIX B ECTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCMOJIb30BaTh IOJyyaeMble 3HAHMUS Ui aHalIW3a M OObBACHEHMs SBJICHUH
OKPYXaloIIero MUpa M HPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHHE JejaTb O0OOCHOBAHHbBIE
3aKJIIOYCHUsT HAa OCHOBE HAay4HbIX (AKTOB M HMEIOIIMXCS JAHHBIX C IEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIHOJb30BaTh OMOJIOrMYECKHE 3HAHUS Ul PELICHHS
po0JieM B peaIbHBIX )KU3HEHHBIX CUTYyalUsIX;

OCO3HAaHHE LIEHHOCTU HaYyYHOW JESATEIIBHOCTH, TOTOBHOCTH OCYIIECTBIIATH IIPOCKTHYIO U
HCCIIE0BATENIBCKYIO ACSITENBHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPhIBHOMY OOpPa30BaHMIO M €caMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJyUYE€HUIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBUU C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METAIIPEJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHUsI Y4eOHOro mpeaMera «bHOJIOrHs BKIIOYAIOT:
3HauMMble Ui (POPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOUIMXCA  MEXIUCHUIUIMHAPHBIE
(MexmnpenMeTHbIE) OOLIeHayYHbIe TOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHME, NpOIlecC, CHCcTeMa, HAayuHbId (DaKkT, MPUHIUIN, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUE, HAOIIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT U APYTUX), YHUBEpPCaIbHbIC
yueOHble JeiicTBUs (MO3HABaTeNlbHbIe, KOMMYHUKATUBHBIC, PETYJISATUBHBIE), 00eCIeunBaroye
dbopMupoBaHue (PYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAJIbHOM KOMIETEHLHH 00ydYarommxcs,
CHOCOOHOCTh o0yyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHbIE ydeOHBbIE JICHCTBUS B IO3HABATEIbHOU U
COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOCHHUS MPOTpaMMbl CPETHEro 001ero oopa3oBaHUS
JOJIKHBI OTPaXKaTh:

OBJ1ajieHUe YHUBEPCAIBLHBIMH Y4eOHBIMU M03HABATEIbHBIMH JI€HCTBUSIMH:

1) 6a3oBble JIOrHYecKHeE IeHCTBHUSI:

CaMOCTOSATENIbHO (OPMYJIHPOBATH U AKTYyaIM3UPOBaTh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;



UCTIONIB30BATh IIPU OCBOCHHMM 3HAHUH NPHEMBI JIOTHYECKOTO MBIIIICHUS (aHANN3a,
CHHTE3a, CpaBHEHHUA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKphIBATh CMBICHT OHOJIOIMYECKHX
HOHSATHHN (BBIICIATH UX XapaKTepHBIC IPU3HAKY, YCTAHABIMBATH CBSA3H C JPYTUMHU HOHITUSIMH);

OTIPENIeNIATh LIEIH JEATeNbHOCTH, 33/JaBas IMapaMeTpbl U KPUTEPUH HUX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIBHOCTH C OCTABICHHBIMH LICJISIMH;

UCTOJIb30BaTh OMOJIOTUYECKUE TMOHATUS IS OObSICHEHHUS (AKTOB W SIBJICHUN KHUBOU
HPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, II0 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHSI B PacCMaTPUBAEMBIX SIBICHHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

IPUMEHSATh CXEMHO-MOJIEIBbHBIE CPEICTBA IS TPE/ICTABICHUS CYIIECTBEHHBIX CBSI3€H M
OTHOILICHWIA B M3y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMI Pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMALMOHHBIX HICTOYHHUKAX;

pa3padaTbIBaTh IUIaH PEHICHUS MPOOIEMBI C YIETOM aHATN3a UMEIOLINXCS MaTEpUATbHBIX
¥ HeMaTepualbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTH, OICHHBATH COOTBETCTBHE PE3YJbTATOB LEIISM,
OLICHUBATh PHCKHU TOCIIEICTBHI ACATEILHOCTH;

KOOPJWHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEATbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh HABBIKAMU Y4eOHO-HCCIICIOBATESIILCKOM U MPOCKTHOW JICATEIIbHOCTH, HAaBBIKAMU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
peIIeHUs TPAKTUIECKKX 3a71a4, IPUMEHEHHUIO Pa3IMUHbIX METOIOB TO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHAbI ACATCIIBHOCTU IO IMOJYYCHHIO HOBOI'O 3HAHHA, €TI0
UHTEPIPETAINU, MPEOOPA30BAHUI0O U MPUMEHCHHIO B YYEOHBIX CUTYaIMsIX, B TOM YHUCIE TPU
CO3JaHuun yqe6HI)IX 1 COOMATIBHBIX ITPOCKTOB,

(GhopMUPOBATh HAYYHBII TUII MBIILIECHUS, BIAJIETh HAYYHON TEPMUHOIIOTHUEH, KIFOYEBBIMU
INOHATUAMHU U METOJJaMHU,

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33aJaud B OOpa30BaTENbHON AEATEIHLHOCTH U
JKU3HCHHBIX CUTYallUAX;

BBISIBJISITh TPUYUHHO-CIECTBEHHBIE CBS3M UM aKTyalM3UpOBaTh 3aJady, BBIABUTATH
THUIIOTE3Y eé PEIICHMA, HAXOAUTH apryMCHTBI IJI 1OKA3aTCJIbCTBA CBOUX YTBep)KI[CHI/II\/JI, 3a1aBaThb
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAJIIM3UPOBATH TIIOJYUCHHBIC B XOJA€ PCHICHUA 3adadyud pPE3yJabTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIAThH 1IEJICHANPABICHHBIN MOWCK MEpPEeHOoca CPEICTB U CIOCOOOB ACHCTBUS B
MpoQeCCHOHATIBHYIO CpEey;

yMEeTh TEPEHOCUTh 3HAHHWA B T[O3HABATEIbHYIO U  MPAKTHYECKYyl0 o0nacTu
KHNU3HEACATCIIBHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUI'aTb HOBBIC HJCH, IpCjiaraTb OpPUTHHAJIBHBIC IMOAXOJbl W PCHICHUA, CTABHUTH
poOJIEeMBI U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHUS.

3) paGora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(OpManuu (Tekcte yuyeOHOro mocoowus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B UHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPAIUYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;



(GbopMynaMpOBaTh 3alpoChl M NPUMEHATh Pa3IMYHbIE METOABl IPH TOUCKE U OTOOpe
O6uonornyeckoit nHGopMaIu, He0OX0IUMOM IS BHIIOJTHEHUS yUeOHBIX 3a/1a4;

IpUOOpETaTh ONBIT UCIOJIb30BAaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIB30BAHUS PA3IMUHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY IHpPEACTaBIECHUS OHUOJIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTOE);

UCIOJb30BAaTh HAYYHBIM S3bIK B KauyecTBE CpPEACTBa IpU paboTe ¢ OMOIOrHYecKOi
uHpopManrel: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe M MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
bopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BJaJeTh HAaBbIKAMM pAacllO3HaBaHMsS U 3aAIIUTBl MHPOpPMaLUH, HH(OPMALMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJj1ajleHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1eCTBUSIMHE:

1) odomenmne:

OCYHICCTBIIAT KOMMYHUKAIINHU BO BCCX C(l)ean JKU3HH, AKTUBHO Y4aCTBOBATbH B JHAJIOTC
WM JIMCKYCCUH TI0 CYIIECTBY 0OCYXkIaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATH
CYXKIACHUA OTHOCUTCIIbHO BBIIIOJIHCHUA HpeﬂﬂaraeMOﬁ 3aaa4yd, YYUTbIBAaTb MHTCPEChI H
COIJIAaCOBAHHOCTD MO3UIIUHI IPYTUX YIACTHUKOB JIUAJIOTA WK TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPEICTBA OOIIEHHWS, MOHUMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MTPEANOCHUIOK BO3HMKHOBEHHS KOH(PIUKTHBIX CUTYaIMi, YMETh CMTYaTh KOH(IMKTHI 1
BECTH II€PETOBOPHI;

BJIAJIETh PA3JIMYHBIMH CITOCOOAMH OOIICHUS W B3aUMOJICHCTBHS, TOHMMATh HAMEPEHHs
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOILIEHHUE K COOECETHUKY U B KOPPEKTHOU (opme
(OpMyIIMPOBATH CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOK) TOYKY 3PCHHS C HCIIOJB30BAHHEM S3BIKOBBIX
CpEICTB.

2) cOBMeCTHAs IeSITeIbHOCTD:

MMOHUMATh U UCNOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIMBUIYaJbHOW pabOTHI MpU
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEMCTBUSI IPH pPELIEHUH YyUeOHOW 3a1auH;

BbIOMPATh TEMAaTHKy UM METOJbl COBMECTHBIX JAEHUCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBaTb M KOOPIWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACTIPEIEIATH POJIM C YYETOM MHEHHM
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PaOOTHI;

OLIEHHMBATh Kau€CTBO CBOETrO BKJIAJIa U KaXKJAOI0 Y4aCTHUKA KOMaH/Ibl B OOIINN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJIaraTb HOBBIE MIPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEJCHUE B PAa3IUYHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1ajieHUe YHUBEPCAJIBLHBIMH PEryJIATHBHBIMYU J€iiCTBUSIMH:

1) camoopranu3amnus:

UCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS ISl BBISABICHHS MPOOJIEM M WX PCUICHUS B
JKN3HCHHBIX U y‘Ie6HI)IX CUTyaluiIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHI IIEIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYyNKax MO OTHOIICHUIO K >KUBOM MPUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPY’KaIOIIHX;



CaMOCTOSITEITFHO OCYIIECTBIISATh TTO3HABATEIBHYIO ACATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIE 3aJaud B O0Opa30BaTENBHON JAESITENHLHOCTH U
YKU3HCHHBIX CHUTYAIIHsX;

CaMOCTOSITEITLHO COCTABJISITH IUIAH PEIICHUS IPOOJIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIOYTCHUH;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM;

pacmmpsATh paMK{ Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX TPEATTOYTEHHIA;

JIeNIaTh OCO3HAHHBIA BBIOOD, apTYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO IIMPOKON PYAULIMN B PA3HBIX 00JaCTsIX
3HaHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJILTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBLIM CHUTyallMSIM, BHOCHTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHBATH
COOTBETCTBHE PE3YJIBTATOB LEIISM;

BJIaACTh HABBIKAMU I03HaBaTeIbHOU peq)J'IGKCI/II/I KaK OCO3HaHHUA COBCPIIACMbBIX I[eﬁCTBPIﬁ
Y MBICJIUTEILHBIX MPOIECCOB, MX PE3YJILTATOB U OCHOBAHWM, MCIIOJIL30BaTh MPUEMBI peIIeKCHI
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS;

YMETh OIIEHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATH PELIEHHS 110 HX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€E PE3yIbTaTOB ACITEIBHOCTH;

3) npuHATHE cedsl U IPYTHX:

IPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX P aHAIMU3€E Pe3yIbTaTOB ACSITEIbHOCTH;
IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKa.

HNPEAMETHBIE PE3YJBTATHBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpaMmmbl COO no Ononoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st ydaeOHoro npeamera «buonaorus» HaydHble 3HaHHS, YMEHUS U
Croco0BI nencTBuit o OCBOEHHUIO, MHTEpIIpeTalun
U peo0pa30BaHUIO 3HAHUHN, BU/IbI JIESTEILHOCTH I10 MOJIYYEHUI0 HOBOTO 3HAHUS U IPUMEHEHUIO
3HAHUW B Pa3jIMuYHbIX Y4YEOHBIX CHUTyallMsIX, a TaKKe B pEabHbIX >KU3HEHHBIX CHUTYalLUsX,
CBSI3aHHBIX ¢ Ouosorueil. B mporpamme npenMeTHble pe3yabTaThl MPEICTAaBICHBI MO ToJlaM
00yueHwusl.

[IpenMeTrHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE U pOJIM OMOJIOTMHM B CHUCTEME HAyYyHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [T PEeIIeHHs KU3HEHHBIX 3a71ay;

YMEHHE PAaCKpbIBaTh COJIepKaHne OMOJIOTHYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KJIETKa,
Opranu3sM, MeTa0oau3M (0OMEH BEIECTB U ITPEeBpallleHIe YJHEPTUH ), TOME0CTas3 (CaMOperyJIsIus),
ypOBHEBasi  OpraHu3alusi  KUBBIX  CHCTEM, CaMOBOCIpPOHU3BeIEHUE  (pErmpoIyKIHs),
HaCJIECTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OWOJIOTMYECKHE TeOopuu (KJIETOYHas, XpOMOCOMHas, MyTallMOHHas,
[EHTpaJlbHas JO0rMa MOJIEKyJApHOH Ouonoruun), 3akoHsl (I'. Mengens, T.Moprana, H.
U. BaBuiosa) u yueHus (0 IeHTpax MHOrooOpa3usi U IPOUCXO0KIEHUS KyIbTypHBIX pacTeHuil H.
W. BaBusnosa), onpeaessaTh IPaHULbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;



YMEHHE BJIaJIeTh METOJaMH HAayYHOI'O MO3HAHUS B OMOJIOTMH: HAONIO/IEHUE U OIMCaHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys M TPOBEACHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXAY MCCIelyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM,
TEOPH U 3aKOHOB, YMEHHE J€JaTh BBIBO/bI HA OCHOBAaHUM IOJYUYEHHBIX PE3yJIbTaTOB;

YMEHME BBIIEIATh CYIIECTBEHHBIE ITPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKapuOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEIECTB U
NPEBpaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHAUBUAYAIBHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

yYMEHHE NPUMEHATh MOJy4YeHHbIE 3HAHUS 1751 OOBSICHEHUS OMOJIOTHYECKUX IPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXAlOIIUX JIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOAMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
IPUPOIONOIB30BAHUS;

YMEHHUE pellaTh »JIEMEHTapHble TIE€HETHYECKHE 3aJaud Ha MOHO- M JAUrHOpHIIHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIE0BAaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIS IpeJiCKa3aHMsl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJIHATH JJAOOPATOPHBIE U MpPAaKTUYECKUE pabOThl, COOI0IATh MpaBuia MpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OICHWBATh M HHTEPIPETHPOBATH MH(GOPMAIHIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMUSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOIOTUH;

yMEHHE co37aBaTb COOCTBEHHbIE IIMCBbMEHHBIE M YCTHbIE COOOILEHHUs, 00001ast
Ouosornyeckyro HHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTrHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» ¢ 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTE W PO OMOJOTHHM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHPOBO33PEHUS, O BKIIA/IE POCCUICKIX M 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh CO/ICpPKaHIE ONOIOTUIECKUX TEPMUHOB U TIOHITUAN: BUT, TIOTTYJISIIHS,
reHO(OH], HBOJIOLMS, JABIKYIIHME CHIbl ((aKTOpbl) SBOJIOLUH, MPUCIOCOOIECHHOCTD
OpPraHW3MOB, BHJI000pa3OBaHME, OSKOJOTUYECKHE (AKTOPHI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeIyLIeHTbI, LIeNN MUTaHUs, SKOJIoruyeckas nupaMmua, buoreoueHos, ouocgepa;

YMEHHE u3JaraTh OwWojorudeckne Teopun (dBoronoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TeOpHs HBOJIOIUM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblieBoro cxozacrsa K.
M. bapa, uepenoBaHus IIaBHBIX HampasieHUH H myTed sBosonuu A. H. CeBepuosa, ydeHus o
6uocdepe B. . BepHasackoro), onpenensiTe rpaHHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAayYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOIEHUE W OIMCaHHE
XKHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUHM, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
OKCTIEPUMEHTA, BBIJBIDKEHUE THUIIOTE3bI, BBISIBICHHE 3aBHCHMOCTH MEXIY HCCIECAYEeMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUYEeHHBIX DPE3yJIbTAaTOB, MCIIOJb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBHIBOJIBI HA OCHOBAHHMH MOJTYYCHHBIX Pe3yJIbTaTOB;

YMEHUE BBIACTATH CYIIECTBEHHBIE IPU3HAKU CTPOECHUS OMOJIOTHUECKUX 00BEKTOB: BUIOB,
MOMYJISAIAH, TPOJYIEHTOB, KOHCYMEHTOB, pEIYICHTOB, OHOTEONEHO30B W OKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (haKTOPOB Ha



OpraHU3MBI, IIEPEHOCA BEUIECTB U MOTOKA SHEPTUU B 3KOCHCTEMAX, aHTPOIIOTCHHBIX N3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOT€OXMMHYECKUX ITUKIOB B
ouocdepe;

yMEHHUE MPUMEHSTH MMOJYYCHHBIC 3HAHUS JUISI OOBSCHEHUSI OMOJIOTHYECKUX MPOIIECCOB H
SIBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0eCcTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIO/EH, COOJIOACHUS HOPM
rPaMOTHOTO TMOBEACHUS B OKpYyXKarolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKCHHM COBpEMEHHOM ouonoruu TUTS paroHaIBLHOTO
MPUPOIONOIB30BAHUS;

yYMEHHE pelaTh 3JeMEHTapHble OMOJOTMYECKHE 3a/1ayM, COCTABISATH CXEMBI MEpeHoca
BEIIECTB U HHEPTUH B 3KOcUCTeMax (1eTH MUTaHUs);

YMEHHE BBHITIOJTHATH TAOOPATOPHBIE W MPAKTUYECKUE PabOThI, COONIIOIATh MpaBUia MPH
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECCKH OICHWBATh M WHTEPIPETUPOBATH WH(GOPMAIMIO OHUOJIOTHYECKOTO
CoJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJAOHAyUYHble 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJISPHBIE MaTepUallbl), pacCcMAaTPUBAThL TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

yMEHHE CO03/laBaTb COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOILIEHUs, 00001as
OMOJIOTUYECKYI0 HWH(POPMAIUI0 M3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Koa | DaexTponnsie (undpposbie)
Ne HaumeHoBaHue pa3iesioB U TeM MT‘::OC o0pasosaTeanHbie pecypent
n/n NpPOrpamMMbl
4aco
B
Buosaorus kak Hayka (2 4)
Beenenwue. L{utonorus - Hayka O KJIETKE. 1 | https://m.edsoo.ru/863e6122
1 | OcHoBHbIe onoXKeHusI KiieTouHo#t Teopun.
XUMHUYECKUN COCTaB KJIETKHU.
2 | YpoBHeBasi OpraHu3alysi JKUBBIX CUCTEM. 1 | https://m.edso0o.ru/863e6564
XUMHYECKHI COCTAB U CTPOEeHHUE KJIETKH (8 1)
3 MuHepanbHbIe BEIECTBA KIETKH, UX 1 https://m.edso0.ru/863e674¢
Ouosoruueckas poJib
4 | Opranuyeckue BEIIeCTBA: YIIAEBOIbI, JTUMIHIbI. 1 https://m.edso0.ru/863e674¢
5 benku, nx Gynkuun. @epMeHTSHI - 1 | https://m.edsoo.ru/863e6b72
OMOKAaTAJIN3aTOPhI B KIICTKE.
6 | Hykneunoseie kucnotsl. JJHK u PHK. 1 https://m.edso0.ru/863e6d5c¢
Pemienue 0M0OI0rMUECKUX 3a1a4 HA 2 https://m.eds00.ru/863e6b72
7-8 | KOMIUIEMEHTAPHOCTb, TPAHCKPHUIIIIHIO,
TPAHCIISAIIHIO.
9 | CrpykTypa U PYHKIHHU KIETKH. 1 | https://m.edsoo.ru/863e6ff0
10 | OpraHou bl KJISTKH. 1 | https://m.edsoo.ru/863e716¢
11 | IIpokapuoTsl. DyKapHOTHI. 1 | https://m.edsoo.ru/863e716¢

KuzHeneATeJIbHOCTDH KJIETKH (6 1)



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

ACCI/IMI/IJ'DII_[I/I}I U JUCCUMMNIIANIUA — ABEC

https://m.edso0.ru/863e766¢

12 | croponbl meTaboau3ma. Turbl oOMeHa
BCIIICCTB.
13 Obecnicuenue KiIeTKU sHeprueir. OCHOBHBIE 1 | https://m.edsoo.ru/863e7aae
9TaIbl YHEPTETUUECKOTO OOMEHA.
14 DOTOCHUHTE3, €0 3HAYEHHUE I )KU3HU Ha 1 https://m.edso0.ru/863e7c98
3emite.
15 | AspoOHbIe U aHAPOOHBIE OPraHU3MBI. https://m.edso0.ru/863e7c98
16 | buocunres Geinka. https://m.edso0.ru/863e796e
17 | Pemenue OMoIOrnyecKux 3agad. 1
Pa3MHOKeHHe M MHANBUAYAJIbHOE Pa3BUTHE OPraHu3MoB (5 1)
18 Bupycsl - 001MraTHpIC BHYTPHUKIETOUHBIE 1 | https://m.edsoo.ru/863e7540
apa3uThl
OCHOBHBIE CBOWCTBA KUBOM MaTEPHH. https://m.edso0.ru/863e81b6
Pa3MHOXEHHE U pa3BUTHE OPraHU3MOB.
becrnosioe pazMHOKEHHE.
19 | IlonoBoe pa3MHOKEHHE. 1 | https://m.edsoo.ru/863e7f4a
20 | MaauBuayanbHOE pa3BUTHE OPraHU3MOB 1 | https://m.eds00.ru/863e8436
21 | MuT03 M MeH03 B CpaBHCHUH 1 | https://m.edsoo.ru/863e81b6
22 | Pemrenne OMOJIOTMYECKUX 3a1a4. 1
HacjencTBeHHOCTh M H3MEHYMBOCTH OPraHu3MoB (8 1)
23- | 3aKOHOMEPHOCTH HACEACTBEHHOCTH. 3 https://m.edso0.ru/863e86f2
25 | Pemienue 3a71a4 10 reHETHKE
26 I'eneruka yenoseka. Hacnencreenuoie 1 https://m.edso0.ru/863e8d78
00JIe3HH YEJIOBEKA U MX MPEAYIPEKICHHUE.
27 | 3aKOHOMEPHOCTH U3MEHUYUBOCTH. 1 | https://m.edso0.ru/863e8efe
28- | 'eHeTHKA KaK OCHOBA IS CEJICKITHH. 3 | https://m.edso00.ru/863e9214
30 | Hoseiimme MeToabl cenekun. Pemenue 3amau
Ceaexkuus opranuzmMoB. OcHOBBI 0HOTexXHOJI0THH (3 4)
31 | Cenexiusi OpraHM3MOB 1 | https://m.edsoo0.ru/863e9214
30 MeTo/bl U JOCTUKEHHS CETICKIIUU PACTEHUN U 1 https://m.edso0.ru/863e9214
JKUBOTHBIX
33 | buoTexHoJ0THsI KaK OTpacyib IPOU3BOJICTBA 1 | https://m.eds00.ru/863e9336
34 | Pe3epBHBII YpOK 1



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

