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COJAEPXKXAHUME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorns kak Hayka. CBs3p OmOJIOTHMH C OOIIECTBEHHBIMU, TEXHUYCCKUMHU U
JIPYTMMH €CTeCTBEHHBIMH HayKaMu, (umocodueil, 3TUKOH, SCTETUKONW U mpaBoM. Polb
Ovonorun B (OPMHPOBAHUM COBPEMEHHOMW Hay4yHOW KapTuUHb Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoasl moO3HaHMS KUBOW MPUPOALI (HAOJIIOACHUE, SKCIEPUMEHT, OIMCAHMUE,
nU3MepeHue, Kiaccuukaiys, MoAeIMPOBaHUE, CTATHCTHYECKAs 00paboTKa TaHHBIX).

JleMoHCTpauM:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktrueckas padora Ne 1. «Vcnonb3oBaHUE pa3IMYHBIX METOAOB MPHU HU3YyYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK MPeAMET U3ydeHus: Onosorun. OTInYue KUBBIX
CHUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OuocuCTeM W HUX pa3HooOpa3ue. YPOBHU OpraHu3alul OHOCHUCTEM:
MOJICKYJIAPHBIA, KJIETOYHBbIM, TKAHEBBIM, OPraHW3MEHHBIN, MMOMYJISAIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEeHOTHYECKUH ), OMOChHEPHBIN.

JlemoncTpanum:

Tabnuubl n cxembl: «OCHOBHbBIEC MPU3HAKU KUZHU», «YPOBHU OpraHU3aLUU >KUBOU
PUPOJIBIY.

O6opynoBanue: mojaenb Mojiekyibl JITHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKHM  COCTaB  KIETKH. XHUMHUYECKHE JJIEMEHTBI:  MAaKpPOJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBA.

OyHKIMU BOABI I MUHEPAIbHBIX BELIECTB B KieTKe. [logaep:;kaHne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u crTpoeHne O€TKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3zameHumble W 3aMEHUMBIE AMUHOKHUCIOTHI. AMMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€JIKOBOWM MOJIEKYJbl (MEpBUYHAS, BTOPUYHAS, TPETUYHAS U UYETBEPTUUHAs
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIUN OCIIKOB.

depmeHThl — Ouosormdeckue katanmuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HEHTp, cyOcTpaTHas cnenu@uuHocts. Kopepmentsl. Butamunbl. OTianunst GepMeHTOB OT
HEOPraHUYECKHUX KaTaIn3aTOpPOB.



VYrneBoabl: MoHOcaxapuabl (TJIIOK03a, pubo3a u Je30Kcupu003a), Iucaxapuabl
(caxapo3sa, JJakTO3a) U HoJMcaxapuibl (Kpaxmal, MIMKOTeH, LEJUT0i03a). buonornuyeckue
(GYHKITUH yTIIEBOIOB.

Jlununpr: Tpurmmnepuasl, Gocdonunuapl, crepouasl. ['mapodunbHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuioB. CpaBHEHUE yTIeBOAOB, OCIKOB U JIUIHI0B
KaK UCTOYHUKOB YHEPTUH.

Hyxnennoseie kucnorsl: JIHK nu PHK. Hykineornabr — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Crtpoenne n ¢pynkuuu JJHK. Crpoenune u ¢pynkuun PHK. Buner PHK. ATO:
CTpOEHUE U PYHKIIUH.

[utonorus — Hayka o kiieTke. KiletouHast Teopusi — mpuMep B3auMOJICUCTBUS UJIEH U
($akTOB B HAYYHOM MO3HAHUH. METOIbI N3YUECHUS KIETKH.

Knerka kak memoctHas xuBas cuctema. OOIMe MpHU3HAKKA KIETOK: 3aMKHYyTas
Hapy>kHas MmemOpana, moisiekynsl JIHK kak reHermdeckuil ammapar, cucTeMa CHHTE3a
Oenka.

Tunel KJIETOK: 3yKapHOTHYecKas MU Mpokapuothyeckas. OCOOEHHOCTH CTpOEHUS
MpoKapuoTHUYECKOn kieTku. Kierounas creHka Oaktepuil. CTpoeHHE 3yKapHOTHUUECKOM
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPhl KJIETOK — KIE€TOYHAs CTEHKa, IJIMKOKAINKC, WX
dbynkuuu. [lnazmatuyeckas memOpana, e€ cBoiictBa W (pyHkiuu. llutomnazma u eé
opranounbsl. OqHoMeMOpaHHble opraHousl kinetku: IIIC, anmapat ['onbIku, TU30COMBI.
[lonyaBTOHOMHBIE OPTraHOWIBI KJIETKH: MHUTOXOHJIpHUH, IutacTuasl. lIponcxoxneHue
MUTOXOHApUA u Tactul. Bunel mmactun. HememOpaHHBIE OpPraHoujbl  KICTKH:
pUOOCOMBI, KJIETOYHBINA IEHTP, LIEHTPUOIU, PECHUYKH, KI'YTUKH. DYHKIIUA OPTraHOWIOB
KJIETKH. BKItOUeHUsI.

Anapo — perynasTopHblii 1HeHTp KieTku. CTpoeHue sapa: snepHas o00j0YKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BEIIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llInelinen, P. Bupxos, /Ix. Yotcos,
®. Kpuk, M. Yuikunce, P. ®pankmus, K. M. bap.

Hunarpammer: «PacnpenenieHue XHUMUYECKHUX DSJIEMEHTOB B HEXHUBOW MPUPOACY,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOILH.

Tabmuubrt u  cxembl: «lleproguyeckas TabnMIa XUMHYECKHX DJIEMEHTOBY,
«CTtpoeHrue MoJeKysbl BoOnb», «buocuHTed Oenkay, «CTpoeHHEe MOJEKYJbl OelKay,
«Ctpoenue pepmentan, «Hyknennonsie kuciotel. JJTHK», «Ctpoenne monexynbsl ATDy,
«CTpoeHue 3yKapuOTHYECKOM KIETKN», «CTpoeHHE >KUBOTHOW KIETKNW», «CTpoeHue
pacTUTENbHONU KIIETKN», «CTpoeHHEe MPOKAPUOTUYECKON KIEeTKW», «CTpoeHHE spa
KJIETKNY, « YTIEBOABDY, «JIMIUIBI.

OOopynoBaHue: CBETOBOM  MHMKPOCKOIN, OOOpyAOBaHUE JUIsl  MPOBEICHUS
HaAOJIOICHUM, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, KUBOTHBIX
U OaKTEepUATBHBIX KJIETOK.



JlabopaTtopHble M NpakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 1. «M3ydeHue KaTaauTUYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».

JlabopaTtopHas padota Ne 2. «M3ydeHue CTpoeHHs KJIETOK PACTCHHM, KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCAHUE».

Tema 4. /KuzHeneATeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0oIM3M. AccUMIIIANMS (TJIACTUYECKUA OOMEH) U
JUCCUMUJIISIUSA  (SHEpPreTHYecKuii oOMEH) — JIB€ CTOpPOHBI €IIMHOIO Ipollecca
Merabonu3ma. Pollb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPrud B TOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN W TeTepoTpodHbI. Pomb ¢epmeHTOB B
0OMEHE BEIIECTB ¥ MPEBPAICHUH YHEPTHH B KIICTKE.

®otocunte3. CBeroBas u TemMHOBas (a3bl (orTocunre3a. Peakmuu doTocunresa.
OddextuBHOCTh PoTOCUHTE3a. 3HaUeHUE (HOTOCHHTE3a /IS KU3HU Ha 3emiie. BrusiHue
yCJIOBUM cpenbl Ha (POTOCHHTE3 U CHOCOOBI TMOBBIIICHUS] €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUM.

XeMocuHTEe3. XEeMOCUHTE3UPYIole OakTepun. 3HAaUeHUE XEMOCHUHTE3a IS KU3HU
Ha 3eMiIe.

OHepreTrueckuii OoOMEH B KJETKe. PaclieruieHne BEIIeCTB, BBIIECTIEHUE U
aKKyMYyJIUDOBaHUE DSHEPIrUU B KIETKE. IJTambl HHEPreTUUYECKOro ooOmeHa. [nukosnus.
bpoxenne wu ero Buael. KHCIOPOIHOE OKHUCIEHHE, WM KIETOYHOE JIbIXAHHE.
OxucnurensHoe GochopunpoBanue. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuun matpuunoro cunrte3a. ['enermyeckas mHpopmarus u JJHK. Peanuzarus
reHeTH4ecko nHpopManuu B kKieTke. [ eHeTrndeckuit Ko 1 ero cBorcTBa. TpaHCKPUTIIIUS
— marpuudblid cuHTe3 PHK. Tpancmsuus — OuocuHTe3 Oenka. DTambl TPaHCISIUU.
KonupoBanre aMmuHOKHUCIOT. Posib pubocom B OMocHHTE3E OelKa.

Heknerounsle ¢opmbl xu3Hu — BuUpychl. Wcropus oTkpwitus BupycoB (/. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHS M JKM3HEHHOTO IMKJIa BHUPYCOB. bakrepuodaru.
bonesnn pacteHuii, KHUBOTHBIX M UEJIIOBEKa, BBbI3bIBAEMbIC BUpycaMu. Bupyc
uMMmyHoaeduimta yenoBeka (BMY) — Bo3oynutens CIIM/la. O6patHast TpaHCKpuUIILKS,
peBepTasza u unrerpasa. [Ipoduiiaktuka pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUM.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, [1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupl u  cxembl: «Tumbl nuTaHus», «MeTtabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii  odmen», «Ximopormiacty, «®Potocunte3», «Crtpoenue JIHK»,
«Ctpoenrne u (QyHKIHMOHMpOBaHUWE TeHa», «CuHTe3 Oenkay, «['eHeTHYecKuil KO,
«Bupycoe», «baktepunodarn», «CrpoeHue wu xku3HeHHbIM 1ukia Bupyca CIIW/la,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukaiuu «Yasoenne JIHK wu  tpanckpunuus»,
«buocunres 6enkay, «CTpoeHne KIeTku», Moenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



KneTounslii UK, WK KU3HEHHBIA HUKI KiIeTku. MaTepdasza u murtos. [Iponeccsr,
nportekatomue B uHTepdasze. Perunmkaums — peaknuss MarpuuHoro cuHTe3da JIHK.
CtpoenHre XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTwm. JIUTUIOWIHBIA W TaruTOWIHBINA
XpOMOCOMHBIE HaOOpbl. Xpomatuael. LluTonormdyeckue OCHOBBI Pa3MHOXKEHUS H
WHJMBUAYAJIBHOTO Pa3BUTHS OPTraHU3MOB.

Henenue knerkn — muto3. Crtaguu mMutos3a. [Iporiecchl, mpouCXoasiiue Ha pa3HbIX
CTaIUIX MUTO3a. bBOIOrMYecKuil CMBICII MUTO3a.

[Iporpammupyemast rubenb KISTKH — aromnTo3.

@®opMbI pa3MHOKEHUS OpraHu3MoOB: Oecrojioe M TMojoBoe. Buubl Oecnosioro
pPa3MHOXKEHUA:  JEJIEHUWE  HAABOE, [OYKOBAHWE OJHO- U  MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHHPOBAHUE
OpraHu3MOB, €T0 3HAYCHUE JIJIS CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Ctangun meiiosa. [Iporiecchl, mpoucxoasaiiue Ha ctaausx Meiio3a. [loBenenue
XpoMocoM B meno3e. Kpoccunrosep. buonornuecknii CMbICT M 3HAYEHUE ME03a.

['amerorenes — mpoiiecc 00pa30BaHMs MOJOBBIX KJIETOK Yy >KMBOTHBIX. IlosoBbie
JKEJe3bl: CEMEHHUKH U sSUuYHUKU. OOpa3oBaHHME W Pa3BUTHE MOJOBBIX KJIETOK — raMeT
(cmepmaro3ou], SIMIEKIETKAa) — crepMmaroreHe3 W oBoreHe3. OCOOEHHOCTH CTPOCHUS
AUIEKIIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [laprenorenes.

NHnuBuayanbHOe pa3BUTHE (OHTOT€HE3). DMOPHOHAIBLHOE Pa3BUTHE (IMOPUOTEHE3).
DTanbl SMOPUOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX )KMBOTHBIX: APOOIEHUE, FacTPYJISIus,
opranorenes. [loctamOpuoHanbHOe pa3BUTHE. THUIBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHS:
npsiMoe, HempsiMoe (JTUYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (HaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct n paseutne pacreHnii. OHTOT€HE3 LBETKOBOTO PACTEHUSA: CTPOCHUE CEMEHH,
CTaJIuy Pa3BUTHSL.

JlemoHncTpanum:

Tabmuubr u  cxembl: «DopMbl  pa3sMHOXKEHHS  OpraHu3MoB»,  «JIBoiiHOE
OTUIOJIOTBOPEHUE Y I[BETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOXKEHHUE PACTEHUI,
«Jlenenue knetku Oakrepuit», «CTpoeHUE MOJIOBBIX KJIETOK», «CTPOCHHE XPOMOCOMBDY,
«Knerounbi nukny, «Pemmkamus JTHK», «Mutosy, «Menos», «lIpsimoe n Henmpsimoe
pa3Butue», «l'aMeToreHe3 y MIICKONUTAOIINX U YeloBEeKa», «OCHOBHBIE CTaauu
OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKpOTpenapaThl «CrniepMaTo30u bl
MJIEKOTUTAIOIIETO, «SIHIeKIeTKa MeKonuTaroero», « Kapuokunes B KJI€TKax KOpPEIIKa
JyKa», MarHuTHas MoJelb-ammuinkanus «Jlenenne wierkm», monens JIHK, monens
MeTadazHON XPOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlaGoparopHas padora No 3. «HaOmromenue MuTo3a B KJIETKaX KOHUMKA KOpeEIKa
JyKa Ha TOTOBBIX MUKpOTpenaparaxy.



JlabopaTtopuas pabota Ne 4. «M3yueHue CTpOeHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpENapaTax».

Tema 6. HaciieACTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenver u 3amaun reHeTUKH. McTtopus pa3BuTHs reHETUKU. Ponb UTONOTHHM H
SMOPUOJIOTUU B CTAHOBJICHWU Te€HETUKU. Bkiaa poccuickux U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTOAbl TEeHETUKU (THOPUAOJOTUYECKUM, IIMTOT€HETHUUYECKUN,
MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TEHETUYECKHME TOHATUA. ['eHeTuueckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEIINBAHUN.

3aKOHOMEpPHOCTM HACJIEIOBaHUSl TPU3HAKOB, YyCTaHOBIEHHble [. MeHnenem.
MonorubpuHoe ckpemrBaHue. 3aKOH €IuHO-00pa3us TMOPUIOB IMEPBOTO MOKOJIEHUS.
[IpaBwiio MOMUHUPOBAHMS. 3aKOH pacUICIJICHUs MPU3HAKOB. ['MMOTE3a YMCTOTHI T'aMerT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JuruOpugHoe CKpellMBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHMS MPU3HAKOB.
[{uToreHeTnueckre  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHUS.  AHAIU3UPYIOLIEE
CKpenuBaHue. lcrnonp30BaHME aHANM3BHPYIOMIETO CKPENIMBAHUA JUISI  ONPEACIICHUS
T€HOTHIIA OCOOU.

CuerieHHOe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mno CHEIUIEHHOMY
HACJIEIOBAaHUIO TeHOB. HapyleHue cuerieHus: FTeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeTnueckue KapThl.

['eHetnka mnoma. XpOMOCOMHOE ONpeAeieHue mnoia. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbBIE U IreTeporaMeTHhIE Opranu3Mbl. HaciienoBaHue MpU3HAKOB,
CLEIUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIBI N3MEHYMBOCTHU: HEHACIIEACTBEHHAsA UM HACJEICTBEHHas. Poib
cpenbl B HEHACIEACTBEHHOM W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIUMDUKAITMOHHON
M3MEHUYMBOCTH. BapuanlmoHHbIN psaa U BapualmoHHas kpuBas. Hopma peakuun npursHaka.
KosnnmyecTBeHHBIE W Ka4eCTBEHHbIE NPU3HAKM HU WX HopMa peakuun. (CBoMCTBa
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBennasi, WM  TEHOTHUNUYECKas, M3MEHYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Meil03 M MOJOBOM MpoLecc — OCHOBA KOMOMHATUBHOM HM3MEHYMBOCTH.
MytauronHas wu3MeH4nBOCTh. Kitlaccudukauus wmyTanuii: TEeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrora W nOpuuMHBL MyTanuid. MyrtareHHele  (akTOpbhl.  3aKOH
FOMOJIOTMYECKUX PSAZIOB B HaciaeICcTBeHHOW n3MeHunBoctu H. Y. BaBuiiona.

BresnepHast HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

['enetrnka yenoBeka. Kapuortun yenoBeka. OCHOBHBIE METOJbI T€HETUKHU UYEJIOBEKA:
reHeaJOTUUeCKUui, OJIM3HEIOBBINA, ITUTOTCHETUYECKUM, OMOXUMUUYECKUN, MOJICKYJISIPHO-
reHetnueckuil. CoBpeMEHHOE OIpeeTICHNE FeHOTUIIA: TOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBAHUE, B TOM uucie ¢ nomompro [II[P-ananu3a. HacnencrBenusie
3a00JIeBaHMsI  YeEJIOBEKa: reHHple  OoJjie3HM, 0OJie3HHM €  HaCJIEACTBECHHOM
MPEAPACTIONIOKEHHOCThIO, XpPOMOCOMHBIE Oosie3Hu. ComaThyecKue W TIeHepaTHBHBIC
myTanuu. CTBoJIOBbIe KJETKU. [IpUHIMIBI 310pOBOTO oOpasza »KW3HU, IUArHOCTHKH,
npoPWIaKTUKA ¥ JICUGHUS  TEHETUYeCKnX  Oone3Hed.  MeauKo-TeHETHYEeCKOe



KOHCYJIbTUPOBaHHE. 3HAYEHUE MEIULUMHCKOW NeHETUKH B MPEJOTBPAILECHUU W JICYEHUU
TeHETUYECKUX 3a00JIeBaHMIA YEIOBEKA.

JlemoHncTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UYerBepuko, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmunper u cxembl: «MOHOTHOPHAHOE CKpEIIMBAHME M €r0 IIUTOr€HETUYECKas
OCHOBa», «3aKOH pacCLICIUVIEHUS U €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTHI
rameT», «JlurubpuaHoe ckpeniuBanue», «lluTomornueckre OCHOBBI JUTHOPUIHOTO
CKpelnBaHusD», «Meno3», «B3auMoaeicTBUE alieNIbHbIX TEHOBY, «['eHeTnueckue KapThl
pacTeHMil, JKUBOTHBIX M YeJIOBEKay, «['€HeTHKa mnomiay, «3aKOHOMEPHOCTH HaCJEI0BaHUsA,
CLEIUICHHOTO C NOJIOM», «KapHOTHIIBI YenoBeKa U KUBOTHBIX», « BUIbl N3MEHUMBOCTIY,
«Momudukarmonsas HW3MEHYUBOCTH», «HacnmemoBanme pesyc-pakropa», «['eHeTnka
IpyII KpoBU», « MyTalMOHHAS] U3MEHYUBOCTBY.

ObopyaoBaHue: MOJEIU-anIIINKALUT «MoHorubpuaHoe CKPEILIMBAHUECY,
«Henonnoe nomMuHHMpoOBaHuE», «urnbpunnoe ckpemuBanuey, «llepekpéct xpomocom,
MUKpPOCKOIT M MuKponpenapar «/[po3oduia» (Hopma, MyTanuu (QOpMbI KpPBUIbEB U
OKpacku Tena), repoapuii «I'opox moCEeBHON.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

Jlabopatopnas pabota Ne 5. «U3yuenue pe3ynabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIPENapaTax».

JlaGopatopnas pabora No 6. «M3yueHue MOAUPUKAIMOHHON H3MEHUUBOCTH,
IIOCTPOCHUE BapUALIMOHHOIO PsAJia U BApUALMOHHON KPUBOW.

Jlabopatopnas pabora No 7. «AHanmu3 ™MyTtanuid y Apo30duibl Ha TOTOBBIX
MUKPOIIPETapaTaxy.

[Ipaktrueckas pabora Ne 2. «CocTaBieHue U aHaIU3 pOAOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys KaK HayKa M MPOLECC. 3aPOKICHHUE CEJIEKIIMU U JOMECTHKALUs. YUYeHue
H. W. BaBuiioBa 0 meHTpax MPOUCXOXKJICHUS U MHOTO00pa3usi KyJbTYPHBIX PACTCHHIA.
LleHTpbI TPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOAbl CeNeKUMU. MaccoBbli M WHIWBUIYAIbHBIA OTOOpPHI B
CEJEKIIMM pPACTEHUHM W KUBOTHBIX. OlleHKa JKCTeppepa. bIM3KOPOICTBEHHOE
ckpenuBanue — UHOpuAMHT. Yuncras nuHus. CkpeluBaHue YUCTHIX JUHUMA. ['eteposuc,
win tuOpuaHas cuna. HepoactBeHHoe ckpemuBaHue — ayTOpuauHr. OtganéHHas
rubpuauzanust U e€ ycnexu. MCKycCTBEHHbIH MyTareHe3 M IOJy4YeHUE MOJIUILIIOUIOB.
JlocTrxkeHus CeNIeKUMN PACTEHHM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHosOrus Kak OTpacib MPOU3BOJACTBA. | €HHAs MHXKEHepus. JTanbl CO3AaHUs
pexomOuHanTHOM JIHK u Tpancrennsix oprannsmoB. Knetounas naxxenepus. Knerounsie
KYJIbTYDBI. MukpoKinoHanbHOE Pa3sMHOXKEHUE pacTeHUU. KnonupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OJKOJIOTMYECKHE U
sTdeckue npoodsuemsl. MO — reHeTrueck MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanumu:



[Toptpetsr: H. M. BaBuios, 1. B. Muuypus, I'. JI. Kapneyenko, M. @. liBanos.

Tabmump! u cxemsbl: kapTa «L{eHTpbl MPOUCXOXKICHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pactenuit», «llopoxpl noMamHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pPacTEeHUI»,
«Otnanénnas rudpuausamnus», «Padotel akagemuka M. ®@. MBanoBay, «llomurmionausy,
«O0beKkThl  OMoTexHoNOruw»,  «Kierounele  KynbTypsl U KJIOHUPOBaHUEY,
«KoHcTpynpoBanue u nepeHoc TeHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKMA IJIOJJOB M KOPHEIUIOAOB JTUKUX (OPM U KYJIbTYPHBIX
COpTOB pacTeHMi, repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUSY.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOABI M JAOCTHIKEHUS CEJEKIMH PACTEHUM U KMBOTHBIX
(Ha CEJIeKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIN YYacTOK, B
TEIUIMYHOE XO35CTBO, JIaA00PATOPUIO arpOYHUBEPCUTETA UJIM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. JBorOMOHHAsT OHOJIOTHS.

[IpeanocbuUIKM BOZBHUKHOBEHUS 3BOIIOLUOHHON TEOPUH. DBOJIIOLNUOHHAS TEOPUS U €€
MeCTO B OmoJyiornu. BiusiHHE 3BOIONMOHHONW TEOPUU HAa Pa3BUTHE OWMOJIOTMM U APYTHX
HayK.

CuzerenbscTBa 3BoMONNA. [laneoHTOIOrNYECKHE: TOCIEN0BATEIBHOCTD OSIBICHUS
BUJIOB B IMAaJEOHTOJOTMYECKON JIETONUCH, IepexoaHblie (opmbl. buoreorpaduueckue:
CXOJCTBO U pa3znnyue payH 1 Gpyiop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE:  CXOJICTBA MW  pa3auyus SMOPHOHOB  pa3HbIX  BHJIOB
MO3BOHOYHBIX. CpaBHHTENIbHO-aHATOMHYECKHE: TOMOJIOTUYHBIE, aHaJOTHUYHBbIE,
pyIUMEHTapHble  OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKHE:  CXOZICTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa00IMYECKUX MyTeH y BCEX OPraHU3MOB.

OBomonnoHHas Teopus Y. JlapBuna. [Ipennocbuiky BO3HMKHOBEHMS JapBUHU3MA.
JIBroKylMe CHJIbl 3BOJIOLMHM BUAOB 1O JlapBuHY (M30BITOYHOE pPA3MHOXKEHHE IpHU
OTPaHUYEHHOCTHU PECYpPCOB, HEOMpEIEIEHHAs U3MEHUMBOCTh, 00pb0a 3a CyILIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0oCHOBHBIE MOJOKEHHUS.

MuxkpoaBomonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLUH.

JIBrokymue cuibl ((hakTophl) SBOJIOLUU BUIOB B MpUpoe. MyTallMOHHbBIN Hpouecc
U KOMOMHATHMBHAs W3MEHUYMBOCTbH. [lonmynsiuonHbie BoJdHBI U Apeld reHoB. M3omsamus u
MUTpalus.

EcTtecTBeHHbII 0TOOp — HampaBstonui GakTop IBOIIOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa.

[IpucnocoOneHHOCTh  OPraHU3MOB  Kak  pe3ysbTar  3Bojiouuu.  [Ipumepsl
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMoph03bl M UIUO-aaNTAIHH.

Bun u BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE (OpMBI BHI000pPA30BAHMS:
reorpauueckoe, SKOJIOTHYECKOE.



MakponsBomronus. dopmbl ABOJIIOLUN: buneTnveckas, JIMBEpPTeHTHas,
KOHBEPIreHTHas1, napauienbHas. HeoOpaTtuMoCTh 3BOTIOLINH.

[IponcxoxaeHne OT HECHEUMAIU3UPOBAHHBIX MpeakoB. lIporpeccupyromas
crienrann3anvs. AganTuBHAS paanarusl.

JdeMoHCTpanuu:

[Hoptpetsr: K. Jlunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. Bap,
3. I'exkenb, @. Mromiep, A. H. Ceepros.

Tabmuubl U cxembl: «Pa3BuTue opraHuyeckoro mupa Ha 3emiie», «3apoAbIlIu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «Dopmbl OOpbObI 3a CyIIECTBOBAHHUEY,
«EcrectBeHHblii 0TO0p», «MHOroo0pasue COpTOB pacTeHui», «MHorooOpaszue mopon
KUBOTHBIX», «llomymsauum», «MyTalMoOHHasT HW3MEHYUBOCTB», «ApomMopho3bDy»,
«Unnoanantarumny, «OOmas aereHeparus», «JlBuxymue cuibl 3Bojonum», «Kapra-
cxema wMmapmpyta nyremectBus Y. JlapBuna», «bopbba 3a cyllecTBOBaHHEY,
«IIpucnocob1eHHOCTh OPraHUu3MOB», «I"eorpaduueckoe BUI000pa30BaHUEy,
«IKOJIOTMYECKOE BUI000PAa30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3JIMYHBIMU THUIAMU OKpacku, Habop
IJIOJIOB M CeMsIH, KoJuiekuusi «lIpumepsl 3allUTHBIX TPUCIOCOOJEHUM Yy >KUBOTHBIXY,
Mozenb «OCHOBHBIC HAIIPABJICHUSI SBOJIONUNY», 00BEMHAsT MoJielh «CTpOEeHUE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaguueckas kapta Mupa, koyuiekiusa «DopMbl COXpaHHOCTH HCKOMAEMBbIX
KUBOTHBIX M pacTeHHil», Mojenb ammiukamus «llepekpécT XpoMocom», BIIaKHbBIC
npenapatel  «Pa3zBurne  HacekoMoro», «Pa3zBuTue  JArymIKW»,  MHUKpOIpenapar
«JIpo3oduna» (Hopma, MyTaruu GOpMbI KPBUTLEB U OKPACKH TETIA).

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

JlaGoparopnHas padota Ne 1. «CpaBHeHHE BUI0B MO0 MOP(HOJIOTUUECKOMY KPUTEPHUION.

JlaGopatopHas pabota Ne 2. «Omnucanue NPUCTIOCOOJIECHHOCTH OpraHu3Ma U €€
OTHOCHUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuHbIE€ TIPEACTABICHHUS O 3apOXKICHUM O KU3HU. HayuHble runoressl
BO3HUKHOBEHHUS KU3HU Ha 3emJjie: aOMOreHe3 M MaHCHepMUs. XHUMHUYECKas SBOJIOLMS.
AOUOTeHHBI CUHTE3 OPraHUYECKUX BEILECTB U3 HEOPTraHUYECKUX. DKCIEPUMEHTAILHOE
MOATBEPKACHUE XUMHUUCCKON ABOMIONMK. HadanpHbIC ATanbl OMOJIOTMYECKON IBOJIOIUH.
['mmore3za PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYP W BO3HHUKHOBEHHUE
npoTOKJIETKU. [lepBhie KIIEeTKU U UX 3BOMIOIMS. DOPMUPOBAHNE OCHOBHBIX TPYIIIT KUBBIX
OPTaHU3MOB.

Pa3putne xu3Hu Ha 3emie mo spaM U nepuojgam. Karapxeill. Apxeickas u
npoTepo3oiickas 3pbl. [lameo3oiickas 3pa U €€ mepuobl: KEMOPUHCKUI, OPJIOBHKCKUH,
CWIIYPUUCKHM, TIEBOHCKNW, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MajIeOreHOBbIN, HEOT€HOBbBIM, AHTPONOT€HOBBIH.



XapakTepucTuka KiuMaTa M TIe0JIOTMYECKHX IMporeccoB. (OCHOBHBIE 3Tarbl
ABOJIIOIUU PACTUTEIHHOTO W JKUBOTHOTO MHpa. ApoMop(o3bl Y pacTeHUd U KUBOTHBIX.
[losiBieHue, paciBEeT U BBIMUPAHKUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKoro wmupa Kak OTpaxkeHue dBoirouud. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIIbI OPraHU3MOB.

OBOJIOLMS YeIOBEKa. AHTPONOJOTHS Kak Hayka. Pa3BUTHE NpenCcTaBICHUNA O
IIPOUCXOXKJICHUH 4YelloBeKa. MeToabl M3ydeHus: aHTpornoreHesa. CXOJACTBa W pas3dyus
YEJIOBEKA U JKUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxymue cuibl (dakTopsl) aHTpororenesa. HaciencTBeHHas W3MEHUYMBOCTH U
€CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 >KW3HHU, W3TOTOBJICHHUE OPYAHM Tpyna,
MBIIUICHUE, PEUb.

OCHOBHBIE CTaJUM U BETBU DBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UYenoBek
yMenbld, YenoBek mnpsaMoxonsdmui, YenoBek HeaHAepTalbCKui, YeNoBEK pa3yMHBIN.
Haxonku wuckomaeMbIX OCTaTKOB, BPEMsI CYIIECTBOBaHHUSA, OOJACTh PACIPOCTPAHECHHS,
00BEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pAChl: €BpONEOMIHAS (E€Bpa3uiickas),
HErpo-aBCTpaJiouAHas (SKBAaTOpUaibHAas), MOHIOJIOMAHAS (a3MaTCKO-aMEpPUKaHCKas).
UepTbl TPUCHIOCOOJICHHOCTH TMPEACTABUTENECH UYENOBEYECKUX pac K  YCIOBHSIM
cyuiecTBoBaHus. EAMHCTBO yenoBevyeckux pac. Kpurnka pacusma.

JlemoHncTpanum:

[Toptpetsr: @. Pequ, JI. [1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuubr u  cxembl: «Bo3HukHOoBeHue CollHEUHOM cucTeMbl», «Pa3BuTtue
OpraHn4eCcKOro MUpay, «PacturenbHas KJIETKa, «’KuBoTHas KIIETKa,
«ITpokapuoTnueckass kierka», «COBpEMEHHasi CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS YEIOBEKAa M UYEJIOBEKOOOPa3HBIX 00E3bSH,
«OCHOBHBIE M€CTa MAJEOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKay,
«pesnenmme mroan», «JpesHue  mroau», «llepBele  COBPEMEHHBIE  JIIOAWY,
«HenoBeuecKkue paco».

O6opynoBanue: myisbku «lIpoucxoxkaenue uenoBekay (OIOCTBI aBCTpajoOMUTEKA,
NUTEKAHTPONA, HEAHJEPTAJIblla, KPOMAHBOHILIA), CIENKH WM H300paKeHHs] KaMEHHBIX
opyauii MEPBOOBITHOTO YyeJioBeKa (KaMHHU-4YOMIEepHI, pyOurna, ckpebiia),
reoXpoHOJIOTHYeCcKass Tabnuia, KoJeKuuss «@DOopMbl  COXPaHHOCTH  HMCKOMAeMBIX
YKUBOTHBIX U PACTCHUIN».

JlabopaTopHbie U MpaKTHYECKHE PadoOThI:

[IpakTuueckass padbora No 1. «/3ydeHue wucKomaemMbIX OCTaTKOB pacTeHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKcKypcus «IBOJIONUSL OPraHMYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH
WJIU KpaeBeAUYEeCKU My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:KawIIas cpeaa.

DKOJIOTHSl Kak Hayka. 3aJaud W pas3fesibl 3KOoJOTMH. METOoNbl 3KOJOTHYECKHUX
UCCJIE0OBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenbl  oOuTaHHWs OpraHMW3MOB: BOJHAs, HA3€MHO-BO3IYILIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Okonoruueckue  ¢akropel.  Kiaccupukanmus — skomornyeckux — (pakTopos:
abnoTnyeckre, OMOTHYECKUE M aHTPONOTeHHbIe. JlelicTBUE dKonmorndecknx (akTopoB Ha
OpTraHU3MBI.

AbGuotnyeckue (QakToOphl: CBET, TeMmIepaTypa, BIaxHOCTh. doTomnepuoausm.
[TpucniocoOnennst OpraHu3MoOB K JIEHCTBUIO aOuMoTH4YecKuX (PakTopoB. buonornueckue
PUTMBL.

buotnueckue ¢aktopel. Buasl OHMOTHUYECKMX B3aMMOJEHCTBUN: KOHKYPEHIUS,
XMIIHAYECTBO, cuMOMO3 U ero ¢opmbl. [lapasutusMm, Koomepanus, MYyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HaXJIECOHMYECTBO). AMEHCAIN3M, HEHTpaau3M. 3HaUYCHUE
OMOTUYECKUX B3aWMOJECHCTBUW Il CYLIECTBOBAaHUS OPraHU3MOB B IMPUPOJIHBIX
co0011IeCTBaxX.

DKOJIOTUYECKHE XAPAKTEPUCTUKHU HOMyssiquu. OCHOBHBIE NOKA3aTENU IOIYJISALINN:
YUCJIEHHOCTbh, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauud. JluHamuka
YUCJICHHOCTHU MOMYJISIUUU U €€ PeryJIsaiusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpr u cxembl: kapta «llpuponueie 30Hbl 3emim», «Cpeabl oOWUTaHUS
opraHu3zMoBy, «Doronepuoauzm», «llonynsaunn», «3aKOHOMEPHOCTH POCTa YUCIECHHOCTH
nonyJasiuuu MHQy30puu-TyPenbkn», «llumesbie nenu».

JlaGopaTopHblie 1 NIpaKTHYeCKHe padoThI:

JlabopaTtopHas pabdota Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUHN M3 Pa3HBIX
MeCT OOUTaHUS.

JlabopaTopHas pabota Ne 4. «BnusHue cBeTa Ha POCT M PAa3BUTHUE YEPEHKOB
KOJIeycay.

[TpakTuueckass padora Ne 2. «Ilomcuér TUIOTHOCTH TOMYJSAIHUN pa3HBIX BHUIOB

pacTeHU.
Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.
CooOmiectBo opraHu3mMoB — OuoneHo3. CrTpykTypbl OHOLIEHO3a: BHIOBa,

IPOCTPaHCTBEHHasA, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.

DKoJjioruueckre cucteMbl (dkocuctemsl). [loHsTHe 00 sKOCHCTEME M OUOTEOIICHO3E.
QOYHKIMOHAJIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIAYIEHTHI, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopoT BelecTB U MOTOK dHEPTUH B dkocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucteMsbl. ITumesbie nenu u cetd. OCHOBHBIE MOKAa3aTeNd 3KOCHCTEMBbI: OHoMacca,
OPOAYKIHMSL. DKOJIOTUYECKUE TUPAMUIBL: IPOIYKIIUH, YNCICHHOCTH, Onomacchl. CBoicTBa
IKOCUCTEM: YCTOWUYUBOCTh, CAMOPEryYJIsitus, pa3BuTie. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMa XBOMHOTO WU
HIMPOKOJUCTBEHHOTO Jieca.

AHTpOTNIOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpO03KOCUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.



buopasnoobpazue kak (daktop ycroWumBocTH  3kocucteM.  CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa 6uochepsi.
’Kusoe BemiectBo U ero pyHkuuu. OcobeHHocT Ouocdepsl Kak r100aTbHON IKOCUCTEMBI.
Jlunamuyeckoe paBHOBECHE M 00paTHast CBsi3b B Ouocdepe.

KpyroBopoTbl BeniecTB 1 OMOreOXMMUYECKHAE LHUKIIBI 3JIEMEHTOB (yriiepoza, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emiau. AHTpONOreHHbIE H3MEHEHUS B Ouocdepe.
['mobGanbHbIE 3KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHre TpUpoAbl U uyenoBedecTBa. CoxpaHeHne OuopazHooOpasusi Kak
ocHOBa yctoWunBocTu Ouoceprl. OCHOBa paIMOHATBHOTO YIPABICHUS MPHUPOIHBIMH
pecypcaMu U UX UCIOJIb30BaHUe. J{OCTIKEeHUsT OMOJIOTHH U OXpaHa MPUPOIbI.

JlemoncTpanum:

IToptpetsi: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubr u cxembl: «llumeBbie nenu», «bHOLIEHO3: COCTaB MU CTPYKTYpay,
«IIpupoansie coobuiecTBay, «llenu nutanus», «Ikogorudeckas nupamuaay», «buochepa
U YEJIOBEK», «JKOCHCTEMA IIMPOKOJUCTBEHHOIO Jieca», «DKOCHCTEMa XBOWHOIO Jecay,
«buonenos Bopoéma», «ArpoueHos3», «lIpumepHble aHTPOIOreHHBIE BO3JEHCTBUS Ha
npupoy», «BakHeHIIe HCTOYHUKH 3arpsi3HEHUS BO3yXa U IPYHTOBBIX BoA», «IlouBa —
BayKHEWIIasl cocTapistomas ouocdeps», «DakTophl aerpaganuu nouBy», «llapHUKOBBIN
apdexT», «PakTopsl pagMOAKTHUBHOIO 3arpsiz3HeHust Ouocdepsy, «OOmas CTpykTypa
ouochepr», «PacnpoctpaHeHue xu3HU B Ouocdepe», «O30HOBBIA IKpaH OuOChEphD,
«Kpyrosopot yriepoaa B 6uocdepe», «kKpyroBopot a3ora B Ipupoae».

O6opynoBanue: Mojnenb-aniuikkanua  «Tunuydasie  OUOIEHO3bI»,  repOapuit
«PactutenbHble cooOmiecTBa», Kojulekuuu «buouenos», «Bpeaurtenn BaxHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuud M KOJUIEKIUU PACTEHUHW M IKUBOTHBIX,
NpUHAJJICKAIIME K pa3HbIM HKOJOTMYECKMM rpynmnaM oaHoro Buiaa, KpacHas kHura
Poccutiickoii @enepainu, n300pakeHHs] OXPAHSIEMBIX BUJIOB PACTCHHUM U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMBI 110 BUOJIOT'U
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiIMBalOTCA TpEOOBaHUS K pe3yibTaTaM OCBOCHHSI
OOydalolMMHUCSl  [pOorpaMM  CpeAdHero  o0mero  o0pa3oBaHUS:  JIMYHOCTHBIM,
METanpeIMETHBIM U IPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType IJHMYHOCTHBIX PE3yJbTAaTOB OCBOCHHS Tmipeamera «buomorus»
BBIJICJICHBI  CJICAYIONIME COCTABJISIONMIME: OCO3HAHWE OOYYaIOMUMHUCS POCCUHCKON
IrPAXXIAHCKOM HIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEICIICHUIO, HAIMYUE MOTUBAIIMM K OOy4YEeHHMIO OUOJIOTHH, IIeJIeHAIIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TpaaullMid pa3BUTUSL OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W
CIIOCOOHOCTh O0YYaIOIINXCSI PYKOBOJICTBOBAThCA B CBOEH JIEATEIBHOCTH 1IEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMU CHCTEME OHMOJIOTHYECKOTO 00pa3oBaHMs,
HaJU4HMe SKOJOTUYECKOro IMPABOCO3HAHUA, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE peE3yJbTaThl OCBOEHHUA IMpeaMeTra «bHOJOTHS» JOCTUTAIOTCS B
CAVMHCTBE Yy4yeOHOM W  BOCHUTATEIBHOM  JEATEIBHOCTH B  COOTBETCTBUU C
TPAAULIUOHHBIMA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMU B OOIIECTBE NpaBWIAMH W HOpPMaMu
MOBEJICHUSI W  CIIOCOOCTBYIOT TIpOIlECCaM CaMOMO3HAHMs, CaMOBOCIHUTAHUS U
CaMOpa3BUTHS, Pa3BUTHSI BHYTPEHHEH MO3UIMU JIMYHOCTHU, MATPUOTU3MA, YBAKCHUS K
3aKOHY M MPABOMOPANKY, YEJIOBEKY TpyJa M CTapLIEeMy IOKOJEHHIO, B3aHUMHOTO
YBaXEHUs, OEpPEKHOTO OTHOIICHHUS K KYJIbTYpHOMY HACICAUI0 € TPaAHUIUSAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickor Denepanuu, OpUPOAEC U OKPYNKAOIIEH
cpene.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHMS yueOHOro mnpeaMera «buosorus» mOTKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYAIOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEH TIO3UIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIUH, MMO3UTUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPaIUIIUOHHBIM IIECHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KM3HEHHOTO OMbITA
M ONbITa JIEITEJBHOCTM B MPOLECCE peaiu3allid OCHOBHBIX  HaIpaBJICHUN
BOCIIUTATEIbHOMN JAESTEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMHU OOYYAIOIIErocsl KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M 00S3aHHOCTEH, yBaXKCHHE 3aKOHA H
MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPUYECKOU NESITEIBbHOCTH MPHU CO3AaHUU Y4E€OHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIBHBIX 33/1a4, BHIMOJIHEHUN OMOTOTHIECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEIATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHUE YYUTHIBATH B CBOMX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C pPa3HBIMH YOCKICHUSMHU, KYJIbTYPHBIMH IIECHHOCTSIMHU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOT'O BBIMIOJIHEHUS YUEOHBIX,
MIO3HABATEIbHBIX M MCCIENOBATENBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHHUSI K MHEHUIO
OTIMOHEHTOB TIPH OOCYKICHUN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATENBHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON T'PakKJIaHCKOW HACHTUYHOCTH, NaTPUOTHU3MA,
YBKEHHSI K CBOEMY HapoJy, UyBCTBAa OTBETCTBEHHOCTH Tiepes PoauHol, ropaocTu 3a
CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYyJIbTYpy, MNPOLLIOE W HACTOSIIECE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEOUI0O U MaMSATHUKAM MPUPOJIBI,
NOCTHKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJT POCCUMCKUX YUYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HAYCHUsI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTb K CIyXeHui0o u 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 U TPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEINSAM, CO3JaHHUIO CEMbH Ha OCHOBE
OCO3HAHHOI'O NPHUHATHS LEHHOCTEH CEMEMHOW KU3HU B COOTBETCTBUU C TPATULIUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAaHUE YMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQ&KEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH Ka4€CTBa TBOPUYECKOM JIMUHOCTH;



S) ¢usnyeckoro BocnuUTaHMA, (GOPMUPOBAHUA KYJBTYPbI 3A0POBbA H
3MOLMOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHHUE U peau3alus 3J0pOBOTO U 0e30MmacHOro odpasza >KU3HH (310pOBOE
OUTaHUE, COOJIIOJICHUE TUTMEHWYECKUX IPAaBWJI U HOPM, COAJaHCHPOBAHHBIN PEXUM
3aHATUN U OTIbIXA, PETYJsipHask GU3NYEeCKasi aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLIEHUS K COOCTBEHHOMY (U3HUYECKOMY H IICUXHYECKOMY
3J10pPOBBIO;

IOHMMaHUE LEHHOCTU MPaBUJ UHAMBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30I1aCHOIO
NOBEACHUS B CUTYAlMX, YTPOKAOIIMX 310POBbI0 U )KU3HU JIOIEH;

OCO3HaHUE TMIOCIEICTBUM M HENPUATHS BPEIHBIX NPUBBIUEK (YNOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYIAOJIIO0HE;

TFOTOBHOCTb K aKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOM M  COLMAJIBHOU
HaIlPaBJIEHHOCTH, CHOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITNIOJIHSTH TAKYIO €SI TEIbHOCTD;

MHTEpPEC K pa3IuyHbiM cdepaM NpodecCHOHATBbHON JeATENbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOP Oyayieil mpodeccuu U pean30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUUIaHbL;

TOTOBHOCTBh M CLIOCOOHOCTBh K 00pa30BAHMIO U CaMOOOPa30BaHUIO HA MPOTSKEHUN
BCEM KU3HU,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILLIEHUE K MPHUPOIE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICHHE  YPOBHS  SKOJOTUYECKOW  KYJbTYpbl: NPUOOpPETEHHE  OIbITa
MJIAHUPOBAHMS MTOCTYNKOB M OLEHKH MX BO3MOKHBIX MOCIEACTBUMN ISl OKPY’KaroIlen
Cpelbl;

OCO3HaHUE TJ00aJIBHOIO XapakTepa »HSKOJOTMYECKHMX MpodieM U myTed ux
pelIeHMUs;

CIIOCOOHOCTh MCIIOJI30BaTh MPUOOpETaEMble MPU W3YyYEHUU OUOJIOTUU 3HAHUS U
YMEHUS MPHU PELICHUU MPOOJIEM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOIONOJIB30BAHUEM
(cobmoieHne TpaBWJI TMOBEACHUS B TMPUPOJAE, HAIMPaBICHHbIX Ha COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, brocdeps);

AKTUBHOE HENPUATHE IEUCTBUM, NMPUHOCAILIUX BpEI OKPYXKAIOLIEH IPUPOAHOMN
cpelne, yMEHUE TMPOTHO3UPOBATH HEOJArOMPUSTHBIE 3KOJIOIMYECKHE MOCIEICTBUS
NpeANTPUHUMAEMBIX ICMCTBUM U MIPEAOTBpAIATh UX;

HaJU4Me pPa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpHI,
ONbITa JEATEIBHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMU B TNO3HABATENIbHON, KOMMYHUKATUBHOW M COLMAJIBHON MpPaKTUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOHN ACSITEIBHOCTH HKOJIOTHYECKON HApPaBIEHHOCTH;



8) neHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOM MNPAKTUKH, OCHOBAHHOTO HA JUANOre KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3BIKOBOM UM YMTATEIbCKOM KYyJIBTYypbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIOABMH U IMO3HAHUS MUPA;

nmoHMMaHue crnenudukn OWOJOTMM KaK HAayKW, OCO3HaHHS e€ poilu B
(GOpMHPOBAHUM PALMOHAIBHOIO HAYYHOI'O MBILIUICHUS, CO3JaHUM LEIOCTHOTO
OpEICTaBICHU 00 OKpYXarolleM MHUpE Kak O E€IUHCTBE IPUPOABI, YEJIOBEKa HU
oOuiecTBa, B TMO3HAHWM TNPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUH MpodsieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOEKJIEHHOCTh B 3HAYMMOCTH OHOJOTMU [UIsi COBPEMEHHON LMBHIINA3ALUU:
o0OecrieueHrss HOBOTO YPOBHSI Ppa3BUTHsSI MEIULUHBI, CO3JaHHE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pEIIaTh PECYpPCHbIE MPOOJIEMbl pa3BUTHS YEJIOBEUYECTBA,
MOMCKa MyTEW BBIXOAA W3 TJOOATBHBIX JKOJOTMYECKUX NpoOIeM U oOecredeHus
nepexojia K yCTOWYMBOMY DPa3BUTHUIO, PALMOHAIBHOMY HCIIOJNB30BAHHUIO MPUPOTHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMUYECKUX 3HAHUHN B LENSIX MOBBIILICHUS
oOuiel KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOM dacTu
(YHKIHMOHAIBHOM TIpPaMOTHOCTH oOOydawommxcs, (OpMUpPYyEeMOH MpU HU3YYECHUH
OMoJI0rNY;

INOHMMaHUE CYIIHOCTH METOJOB II03HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJyyaeMble 3HAHMS JIJIsl aHAJIU3a U OOBSICHEHUS
SBJICHUN OKpPYXAalOIIero MUpa U MPOUCXOAAIIUMX B HEM WM3MEHEHUH, YMEHHE JeaTh
00OCHOBaHHBIC 3aKJIIOUEHHs Ha OCHOBE HAy4YHBIX (DAKTOB W HMMEIOIIMXCS NTaHHBIX C
LEJIBIO MOTYYEHUS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CAMOCTOSITESIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
pelieHus mpo0yieM B pealibHBIX )KU3HEHHBIX CUTYALIMSX;

OCO3HaHWE UEHHOCTH HAy4YHOH JeSATENbHOCTH, TOTOBHOCTh OCYIIECTBISTh
MIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHAUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHHUIO,
K aKTUBHOMY IOJIy4YE€HHUIO HOBBIX 3HAHUN 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
MTOTPEOHOCTSIMU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yNbTaThl OCBOCHHUS ydeOHOTO mipenmera «buomorus»
BKJIFOYAIOT: 3HAUYUMble Ui  (POPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXIPEIMETHbIC) OOIIeHAyUYHbIe TMOHSATUS, OTpa)Karollue
I[EIOCTHOCTh ~HAYYHOH KapTUHBI MHpa W cCOeUUPUKY METOJIOB TO3HAHWS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykaxX (BEUIECTBO, SHEPIHUsl, SIBJIIEHUE, MPOILECC,



CHUCTeMa, Hay4dHbIil (akT, MPHUHLMI, THUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs,
UCCIe0BaHNle, HAOMIOJEHUE, W3MEPEHHE, SKCIEPUMEHT W JAPYTHX), YHUBEPCAIbHBIE
yueOHble  AeicTBUs  (MO3HABaTENbHbIE, KOMMYHHKAaTHBHBIC,  PETrYJISTHBHBIC),
oOecnieunBaromie (GopMUpoBaHUE (DYHKIMOHAIBHOM TPAaMOTHOCTH M COLIMAJIbHOU
KOMIIETEHIIMA OOYYarOIIUXCsl, CIIOCOOHOCTh OOYYaroIMXCsl MCIOJb30BaTh OCBOCHHBIE
MEXIUCIUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWSA W YHUBEpCAJbHbIE YYEOHbBIE
JEUCTBUSA B ITIO3HABATEIBHOW M COLMAIBHON IPAKTHUKE.

MertanpeameTHble  pe3yJabTaTbl OCBOCHHMS IPOrpaMMbl  CPEJHETr0  OOLIETo
oOpa30BaHMsI TOJKHBI OTPAXKATh:

OBi1aieHHe YHHBEPCAJBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH ACHCTBUAMMU:

1) 6a3oBble JOTHYECKHE AeiiCTBHUS:

CaMOCTOSITENIbHO (POPMYITUPOBATH U AKTyaJIM3UPOBATh MPOOIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JOTMUECKOI0 MBIIUIEHUS (aHaAIM3a,
CUHTE3a, CpaBHEHUsA, Kiaccupukanuu, o000OIIEeHUs), PacKpbIBaTh  CMBICI
OMOJIOTUYECKHUX MOHATUN (BBIIETATh UX XapaKTEpPHbIE NMPU3HAKU, YCTAHABIMBATH CBA3U
C IPYTUMH MOHATUSIMH);

ONpENENATh LEJIU JACATENbHOCTH, 3aJaBas IapaMeTpsl M KPUTEPUH UX
JNOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTH C ITIOCTABJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUS ISl OOBACHEHHS (PAKTOB M SIBJICHUI
KVUBOU NPUPOJBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIC, J€TyKTUBHBIE, [10 aHAJIOTUN),
BBISIBIIATH 3aKOHOMEPHOCTH M IPOTUBOPEYMST B PacCMAaTPUBAEMBIX  SIBJIICHUSX,
(GbopMyIIHpOBaTh BHIBO/BI U 3aKIHOUCHHUS;

IIPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA IS MPEICTABICHUS CYIIECTBEHHBIX
CBA3EH M OTHOILLEHUN B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTHUBOPECUUI
Pa3HOTro poJia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOUYHHUKAX;

pa3pabaThiBaTh IUIAH pELIEHUS MpoOJeMbl € YYETOM aHalu3a HMEIOIIUXCS
MAaTEpUAIBHBIX U1 HEMATEPHUAIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OLEHHUBATh COOTBETCTBHE pE3YyJIbTATOB
LIEJIIM, OLICHUBATh PUCKU NOCJIENCTBUI AEATEIbHOCTH;

KOOPAMHUPOBATH U BBINOJHATE paObOTy B YCIOBUSX PEAJIbHOTO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE TTPU PELICHUH )KMU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJA/IeTh HaBBIKAMH Y4e€OHO-MCCIIEIOBATENIbCKOM M IMPOEKTHON JNeATEIbHOCTH,
HaBbIKaMU pa3peleHus mpodiieM, CHIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
IIOMCKY METOJOB PEILICHMs NMPAKTUYECKUX 3aJad, NMPUMEHEHUIO Pa3JIMYHBIX METOMOB
MTO3HAHUS;



MCIIOJIB30BaTh PA3IMYHBIC BUIBI JCSITEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHWS,
€ro MHTEpIpeTaIu, MPeoOpPa30BaHUI0 U MPUMEHEHHUIO B YYCOHBIX CHUTYyaIlUsX, B TOM
YHCIIe TIPY CO3/IaHUU YYEOHBIX U COIIMANBHBIX MPOCKTOB,

dopMupOBaTh HAYYHBIA THIT MBIIUICHUS, BJIAJETh HAYYHOH TEPMHUHOJOTHUEH,
KITIOYCBBIMU TTOHSITHSIMH U METOJIaMU;

CTaBUTh M  (QOpPMYyIUpOBaTH COOCTBEHHBIE 3aJayd B  00Opa3oBaTENbHOM
NESTETPHOCTH U KU3HCHHBIX CUTYAITUsX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3H U aKTYaIHM3UPOBATh 33]1a9y, BBIIBUTATh
THIOTE3Y €€ peleHHsI, HAXOIUTh apTyMEHTHI JJIs1 TOKa3aTeIbCTBAa CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTSPUH PEIICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJ€ PEIICHUs 3aJa4d PEe3yJIbTaThl, KPUTHUYECCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISAITh IIEJICHANIPABJIEHHBIM IOMCK IIEpeHOca CPEACTB U CHOCOOOB
NENCTBUA B MPOPECCUOHAIBHYIO CPEAY;

YMETh TEPEHOCHTHh 3HAHHWS B IMO3HABATEIBHYIO W MPAKTHYECKYI0 O00JacTu
KHU3HEACSITEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJIEU, TMpeuiaraTh OPUTMHAIBHBIE TOJIXOJbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHUPOBATLCS B PA3NIMUHBIX HMCTOYHUKAX HHMOpManuu (TEeKcTe y4eOHOro
nocoOus, HAy4YHO-TIOMYJSIPHOW  JUTEepaType, OHOJOTUYECKHX  CJIOBapiAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh
HH()OPMAITHIO PA3IUYHBIX BUIAOB U (OPM MPEACTABJICHHS, KPUTUYECKH OIICHUBATH €€
JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

(bopMyIHpOBaTH 3aNIPOCHI U MIPUMEHSTH PA3IMYHBIE METOJIBI TIPU TIOMCKE U 0TOOpE
OumoJsiornyeckor nHPpopMaIu, He0OOXOAUMOM IS BBITIOJIHEHUS YUeOHBIX 3a/1a4;

nmpuoOpeTaTh  OMBIT  HWCIIOJB30BaHUSA  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOTO HWCIIOJB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSTENIHO BEIOUPATh ONTUMAIBHYIO (POPMY TIPEICTABICHUS OUOJIOTUIECKOM
uHdopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KAYECTBE CPEACTBA MPU pabOTe ¢ OMOJOTHYECKOM
uHopMaIen: TPUMEHATh XHUMHYECKUE, (PU3NUYECKHEe W MAaTeMaTHYeCKUE 3HAKH W
CUMBOJIBI,  (opMynbl,  aOOpeBHaTypy, = HOMEHKJIATypy,  HCIOJb30BaTh U
peoOpa30BbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJIQJICTh HaBBIKAMU PACIO3HABAHMS M 3alUTHI MH(pOpMaIUU, WHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:



1) ob1enne:

OCYIIECTBISITh KOMMYHHUKALIUM BO BCeX c(epax *KU3HU, aKTUBHO y4acCTBOBATh B
JMAJIOTe WIN JUCKYCCHH TI0 CYIIECTBY 00CYyKIaaeMon TeMbl (YMEHHUE 3a]]aBaTh BOIIPOCHI,
BBICKA3bIBaTh CY)KJICHHMSI OTHOCHUTEIHHO  BBIMIOJIHEHMSI TpeajiaraeMoi  3ajayd,
YUUTBIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3UIUHN JIPYTUX YYaCTHUKOB JUAJOra WU
JTUCKYCCHN);

pacmo3HaBaTh HeBepOajgbHbIE CpeACTBA  OOIEHHUS, T[OHUMAaTh 3HAUYCHHUE
COILIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3ZHUKHOBEHUS KOH(JIMKTHBIX CUTyallud, YMETh
CMSATYaTh KOH(QIUKTHI U BECTH MIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIOCOOaMU OOIIEHHS M B3aMMOJICHCTBHS, MOHUMATH
HAMEPEHUS IPYTUX JIOACH, IPOSBISATh YBAKUTEIBHOE OTHOIIEHUE K COOCCEIHHUKY U B
KOPPEKTHOI opme PopMyTupOBaTH CBOH BO3PAKCHHS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pEHUS C HCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsl 1eSITeJIbHOCTh:

MOHMMATh ¥ WCIOJB30BaTh MPEUMYINECTBA KOMAaHIHOW ¥ WHAMBHAYAIbHOM
paboThl MPU PEUICHUH OUOJOTUYECKON MpoOjeMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTD
IPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOJICHCTBUS IPU PELLICHUH Y4eOHO 3a1auu;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEMCTBHM € Yy4y€TOoM 0OLIuX
MHTEPECOB M BO3MOXKHOCTEH Ka)IOTO YjieHa KOJUICKTHBA,;

MPUHUMATD LIETH COBMECTHOM JESTEIBHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH
AeHCTBUS N0 €€ JOCTM)KEHUIO: COCTaBIIATh IJIaH ACMCTBHI, pacupeleisTb pOiHu C
y4€TOM MHEHUH y4aCTHUKOB, 00CYX/1aTh Pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh KaueCTBO CBOETO BKJAJa U KaXKJOTO0 YYacTHMKA KOMaHIbl B OOLIMiA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

mpenjaraTb HOBbIE MPOEKTHI, OIICHWBATh WAEU C TO3WIUU  HOBHU3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3IMUHbBIX CUTYaLUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITH MHUITMATUBHBIM.

OBiaeHne YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH J1€CTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJISl BBISIBICHUS MPOOJIEM U MX PELIEHUS B
KU3HCHHBIX M YUYCOHBIX CUTYAIUX;

BHIOMpaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JICBbIC U CMBICIIOBBIC YCTAHOBKHU B
CBOMX JEHCTBHUSIX M MOCTYIKAX IO OTHOIICHHUIO K KUBOW MPUPOE, CBOEMY 30POBBIO U
3JI0POBBIO OKPYXKAIOUIUX;

CaMOCTOSITENIbHO ~ OCYLIECTBJISATh TO3HABATENbHYIO JEATEIbHOCTb, BBISBIATDH
mpoOJIeMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIbHOMN
TESTEIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;



CaMOCTOSTENIbHO COCTAaBJIATh IUIAH PEIICHHs] MPOOJEMBbI ¢ YYETOM HMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEATIOYTEHUM;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOUYTECHUH;

JeJ1aTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CcTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO IMIMPOKOW SPYAMLIMU B Pa3HBIX
o0jacTaX 3HaHWM, IOCTOSHHO IOBBIIIATH CBOM 00pa30BaTENIbHBIM U KYyJIbTYpPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HABBIKAMM IO3HABATEIBbHON pEeQIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JNEVUCTBUI U MBICIUTENIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIIOJIb30BaTh
npuEMBbI pedIEeKCUH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEILIECHHUS 10 UX CHUKEHHUIO;

OPUHUMATh MOTHMBBI M apryMEHTHl JpPYIMX Ipd aHAIM3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOsl U APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JpPYIMX IIpUd aHAIW3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mno Ouosioruu Ha 6a30BOM
YpOBHE BKJIOHAIOT creuuduueckue ajig ydyeOHoro mnpeamera «buosorus» HaydHble
3HaHUSA, YMEHUS U CHOCOObI JEWCTBUM MO OCBOEHHIO, WHTEPIpETAlNU U
peoOpa30BaHUI0 3HAHWM, BUABI JEATETLHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHS U
MPUMEHEHUIO 3HAaHUN B PA3IMYHBIX YYEOHBIX CUTyaIlUsX, a TaKKe B PEATbHBIX
KU3HCHHBIX CUTYyaIlUsX, CBsI3aHHBIX C Owuonorueii. B mporpamme mnpenMeTrHbIe
pe3yabTaThl MPEJCTABIICHBI 110 TOJIaM 00yUCHHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUs yueOHoro npeameta «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJM OMOJOTUU B CHUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTHUHBI MHpPAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIaJI€ POCCUUCKUX M 3apyOEKHBIX



y4€HBIX-OMOJIOTOB B pa3BUTHE OHONOTHH, (DYHKIMOHAIBHON TPaMOTHOCTH YENOBEKa
JUTSI peIIeHUs KU3HECHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEp>KaHUE OMOJOTHYECKHX TEPMHHOB U TOHSATHUI: KHU3HB,
KJIETKa, OpraHu3M, MeTabomm3M (0OMEH BEIIECTB U MPEBpaIleHNne SHEPTUH ), TOMEOCTa3
(camoperymsnus), ypoBHEBash OpraHHM3aIlMsl >KHBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penmpoayKIisi), HaCJIeCTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jlaratb OWOJOTMYECKHE TeopuH (KJIETOYHAas, XPOMOCOMHasl,
MyTallMOHHAsI, IEHTPaIbHAs JOrMa MOJICKYJIsIpHOH Ononorun), 3akousl (I'. Menaens, T.
Moprana, H. 1. BaBuioBa) u yueHusi (0 IIEHTpaX MHOTOOOpPa3usi M MPOUCXOKICHHS
KyJIbTypHbIX pacteHuit H. 1. BaBuiioBa), ompenensars TpaHUIBl HX MPUMEHUMOCTU K
KUBBIM CUCTEMaM;

YMEHHE BJIaJ€Th METOJIaMU HAyYHOTO MO3HAHHWS B OHOJOTMHU: HAONIOJEHUE U
ONHCAaHUE JKUBBIX CHUCTEM, IIPOLIECCOB WU SIBICHUN, OpraHu3alus M IPOBEJICHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIIIBDKCHHE TUIIOTE3bI, BBISBICHUE 3aBUCHMOCTH
MEXIYy HCCIEIyeMbIMH BEIMYMHAMHU, OOBSCHEHHE TOJNyUYEHHBIX PE3yNIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHITHHA, TEOPHH M 3aKOHOB, YMEHHE JENaTh BBHIBOJABI HA
OCHOBaHUH MOJIYYCHHBIX PE3YJIbTATOB;

yMEHHUE BBIJICTATh CYIICCTBEHHBIE IPU3HAKKM BHUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMeHa BEIIECTB U MPEBpAIllEHUsI SHEPTUU B KIETKE, (POTOCHHTE3a, MIACTHUECKOTO U
HPHEPreTHUECKOro O0OMEHa, XEMOCHHTEe3a, MHTO03a, MeHo03a, OIUIOIOTBOPEHHUS,
Pa3MHOXEHUS, HHANBUYaTbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHSATh TMOJYYEHHBIE 3HAHUSA [JIs1 OOBSACHEHHS OMOJIOTHYECKUX
MIPOIIECCOB U SIBJICHUM, JIJISl IPUHATUSA MPAKTUYECKUX PEIICHUI B MIOBCEIHEBHON KU3HU
C LeJpl0 oOecrieueHHs] O€30MaCHOCTH CBOErO 3J0POBbS M 3J0POBBS OKPYXKAIOLIUX
JFOZIeH, COOMIOICHNS HOPM TPaMOTHOTO TIOBEJICHUSI B OKPYKAIOIICH MPUPOTHON Cpee,
NOHMMAaHHE HEOOXOJMMOCTH HMCHOJIb30BaHUS JTOCTHKEHUH COBPEMEHHOW OMOJIOrHH U
OMOTEXHOJIOTHIA JIJISl pallMOHATILHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE pelIaTh JJIEMEHTApHbIE TeHEeTHYECKUEe 3a/1a4yi Ha MOHO- M JAUTUOPUIHOE
CKpEIllMBaHME, CILEIUICHHOE HacJlelI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUSA JUIS MTpeIcKa3aHus HacIeAOBaHUS MPU3HAKOB Y OPTraHU3MOB;

yYMEHUE BBITIOJHITH J1a00paTOPHBIE U MPaKTUYECKHe pabOThl, COOII0ATh MpaBUiia
pHu paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHUEM;

YyMEHHUE  KPUTHYCCKH  OIEHWBATh W  HMHTEPIPETUPOBATH  HHPOPMAIIHIO
OMOJIOTHMYECKOTO COJCp)KAHMS, BKIIOYAOINIYIO TCEBIOHAYYHBIC 3HAHUS M3 PA3TUIHBIX
HMCTOYHHUKOB (CpeCTBa MaccOBOM HWH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHAIIbI),
ATHUYECKHE aCMeKThl COBPEMEHHBIX HCCIEIOBaHMNW B  OHOJOTHUHM, MEIUIUHE,
OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJOTHYECKYI0 MH(POPMALIMIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUMHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUs yueOHoro npeameta «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUN O MECT€ U POJIM OHOJOTUM B CHUCTEME HAYYHOTO
3HAaHHSA ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOH €CTeCTBEHHO-HAYYHOMH
KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJE€ POCCHUMCKUX M 3apyOeKHBIX
yu€HBIX-OUOJIOTOB B pa3BUTHE OMOJIOTUM, (DYHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKa
IUTSL PELLICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPAaCKphIBATh COJIEpKaHUE OMOJOTMUYECKUX TEPMUHOB M TOHSTUW: BUJ,
NOMYJSIIKsI, TEHO(OHA, SBONIONMS, JBUXKYIIUME CHIbI ((aKTOpbl) SBOJIOLUH,
IPUCTIOCOOTIEHHOCTh OPraHU3MOB, BHUA000pa30BaHUE, HKOJIOTHYECKHE (aKTOpPHI,
AKOCHCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEIYLEHThI, LEH MUTaHUS, FKOJOTHYECKas
nupamuia, OuoreoieHo3, onocdepa;

yYMEHHUE Hu3JIaraTh Ouosiornueckue Teopuu (3BoitonmonHas teopus Y. JlapBuHa,
CUHTETUYECKasi TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxonctBa K. M. bapa, uepenoBaHusi riaBHbIX HaIlpaBJIeHW U myTeil sBomtonnu A. H.
CesepiioBa, yuyenusi o Ouocdhepe B. W. Bepnanckoro), omnpenenirb TpaHUIBI HX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIAJIETh METOJAaMU HAYYHOTO MO3HAaHUA B OMOJIOTMH: HAONIOACHHE U
OMMCAaHUE KUBBIX CHUCTEM, MPOLIECCOB W SBJICHUW, OpraHW3alus W IPOBEICHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIIIBIDKCHHE TUIIOTE3bI, BBISBICHUE 3aBUCHMOCTH
MEXIy HCCIeNyeMbIMU BEJIMYMHAMHU, OOBSCHEHHWE TIONYyYEHHBIX PE3yJIbTATOB,
HCIIOJb30BAaHHBIX HAYYHBIX TOHSTHH, TEOPUNA U 3aKOHOB, YMEHHUE JeiaTh BHIBOJIbI Ha
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICISThH CYIIECTBEHHBIC IPU3HAKU CTPOEHUSI OUOTOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUMUN, HPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOIr€OLEHO30B H
HKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO
otbopa, BHUJ1000pa30BaHus, MPUCIIOCOOJICHHOCTH OpraHu3MOB, NEeNCTBUS
AKOJIOTUYECKUX (PAKTOPOB HA OPraHHM3MbI, MEPEHOCa BEUIECTB M INOTOKA HEPIUM B
DKOCHUCTEMAxX, AaHTPOIIOICHHBIX W3MEHEHHI B OSKOCHCTEMaxX CBOEH MECTHOCTH,
KPYTrOBOPOTa BEIIECTB U OMOTEOXMMHYECKUX IIUKJIOB B Onocdepe;

YyMEHUE TPUMEHATh TOJYYEHHbIE 3HAHUS IS OOBACHEHUS OHOJOTHUUYECKUX
MIPOIIECCOB U SBJICHUH, JJIsl PUHSITHUS MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOMN JKU3HU
C LeJblo0 obecrieueHUs 0€30MaCHOCTH CBOETO 370POBbSl U 3I0POBbS OKPYKAIOLIUX
JoJIed, COOIOACHUSI HOPM TPAaMOTHOTO TIOBEACHUS B OKPY’KAIOIIECH MPUPOTHON Cpere,
MMOHUMaHUE HEOOXOAMMOCTH MCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTHUN IS
pPalMOHAIBHOIO MPUPOIOTOIB30BAHMS;



YMEHHE pelaTh 3JIEMEHTapHbIe OMOJOrMYecKHe 3aJayd, COCTaBISATh CXEMBbI
MepEeHOCca BEIIECTB U IHEPTUU B HKOCUCTEMAaX (1IN MUTAHUS);

YMEHHE BBIMOIHITH JIa0OpAaTOPHBIE U MPAaKTUYECKUE paboThl, COOMI0ATh MTPaBHIIa
pu paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKU  OLEHHMBATh M  HHTEPIPETUPOBATh  HHGOPMALIUIO
OMOJIOTHYECKOTO COJCpPKAHUS, BKIIOYAIOIIYIO MCEBIOHAYYHbIC 3HAHUS U3 Pa3IHMUHBIX
MCTOYHUKOB (CpeACTBa MacCOBOM HH(OpMAIMK, HAYyYHO-TIOMYJSPHBIE MaTepHabl),
paccMaTpuBaTh rI100aIbHBIE IKOJIOTHUECKUE MTPOOJIEMbI COBPEMEHHOCTH, POPMUPOBATH
10 OTHOIIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias
OMONOTHYecKyI0 MH(GOPMAILIMIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undpossbie)
n/n NMPorpaMmbl Bcero Konrpoarupie Ipakruteckue o0pa3oBaTeJIbHbIE
padoThI padoThbI
pecypchl
bubmmoteka IIOK
1 bronori kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cuCTEMBI U X OpraHU3aIus 1 bubmioreia LIOK
https://m.edsoo.ru/7f41¢c292
3 XHUMUYECKUM COCTaB U CTPOCHUE 8 1 bubmorexa [JOK
KIICTKH https://m.edsoo.ru/7f41¢c292
4 KuzHenesaTeIbHOCTh KICTKU 6 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
5 PazmHOXkeHME 1 MHIUBUIyaJIbHOE 5 1 bubmmoreka [JOK
pa3BHUTHE OPTAaHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTh M N3MEHYUBOCTD 3 15 bu6moreka IJOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3MoB. OCHOBBI 3 bu6moreka IJOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PeszepBHOE Bpems 1 bubmioreia LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[NPOI'PAMME
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11 KJIACC

KosanuecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB u u¢posbie
Ne ni/m pasi Konrpoabnsie IIpakrnueckue (uicpp )
TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsbl
bu6mmoreka IJOK
1 2 0 9 1
BOTOMHOHHAT BHOTOTI https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE 9 05 bubmuotexa [JOK
KM3HM Ha 3eMiie ' https://m.edsoo.ru/7f41cc74
OpraHu3Mbl U OKpY>Karolas bubmmoreka [JOK
3 5 1
cpena https://m.edsoo.ru/7f41cc74
4 CooO1mecTBa u 9 bu6amoreka I{OK
HKOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka IJOK
P 2
> C3CPBHOC BpENA https://m.edsoo.ru/7f41cc74
BIIIEE KOJIMYECTBO YACOB I1T
OBbII] OJI CTBO HACOB IIO 34 0 55

[TPOI'PAMME
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