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COJAEP)KAHUE ObYYEHUA
10 KUIIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMONIOTHH C OOIIECTBEHHBIMH, TEXHHUECKUMH U JPYTUMH
€CTECTBEHHBIMH Haykamu, (uiocodueil, 3THKON, 3cTeTukoil u mpaBoMm. Ponp Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

Mertobl T03HaHMS AKUBOM MPUPObI (HAOII0IEHUE, SKCIIEPUMEHT, OITUCAHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

IMoprpetsl: Y. Jdapun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuuel u cxembl: «MeTOobI TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

IIpaktuyeckas pabGota Ne 1. «lcnonb3oBaHue pa3IUYHBIX METOAOB IpPHU H3Y4YEHUU
OHMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 UX OPraHU3aI U,

XKussie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Ouonoruu. OTIHYHe >KHUBBIX
CUCTEM OT HEOPTaHUYECKOW ITPUPOJIBI.

CpoiicTBa OwocwcTteM W WX pasHooOpasue. YPOBHH OpraHHM3alli OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJALHNOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTEOIeHOTUYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpamum:

Tabnuiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHMU3alMM >KUBOMI
IIPUPOJBI».

O6opynosanue: Mozaens MoJekyibsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XWMHUYECKUM  COCTaB  KIETKM.  XUMHYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@OyHKIMM BOJbI M MHUHEpaJbHBIX BelleCTB B kierke. [logaep:kaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumsie
U 3aMEHHMMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAS, TPETHMYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKINN OETKOB.

®epMeHTHl — OMoONOrMueckue Karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otmiauuust  (epMEHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYraeBosl: MOHOCAaXapH bl (TJII0K03a, pru0o3a 1 1e30Kcuprn003a), Jucaxapuabl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTioNio3a). buonorundeckue QyHKIUU
YIJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochomunuael, crepounbl. ['mapodunbHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JIMIUIOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunnossie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢yukiuu JJHK. Crpoenne u ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKIMN.

[uronorus — Hayka o kierke. KinerouHas teopust — npumep B3aMOICHCTBUSA WUIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHHS! KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmye npu3HaKky KJIETOK: 3aMKHYTasi Hapy»KHasi
memOpaHna, mosiekynbl JIHK kak renernueckuii anmapar, cuctemMa CUHTe3a Oerka.

Tunsl kIeTok: »sykapuoThyeckas U mpokapuotrhyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoit kinetku. Kiierounas crenka 6axtepuii. CTpoeHne 3yKapHOTHUECKOW KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.




[ToBepXHOCTHBIE CTPYKTYPHl KJIETOK — KIJIETOYHAsl CTEHKA, TIIMKOKAIMKC, UX (YHKIIHH.
[Tna3matuueckass memOpana, e€ cBoiictBa u ¢QyHkiuu. lluromnmazma u e€ OpPraHOWIBI
OnxnomemOpannbie opranon bl kietku: DI1C, anmapar ['onabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTu ibl. IIponcxoxienne MUTOXOHAPUH U tutacTud. Bus
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIO0B KIETKH. BriatoueHusl.

Snpo — perynsTopHblii LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.T'yk, T.IIBann, M. llneiinen, P. Bupxos, [Ix. YoTcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[lnarpammbl: «PacnipeneneHue XUMUYECKHMX JJIEMEHTOB B HEXHUBOM  HPUPOIE»,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabauiel u cxemsbl: «llepuoguyeckass TabiauIa XUMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «bruocunTes Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexkynsl AT®», «CtpoeHne 3yKapruOTHYECKON
KIeTkn», «CTpoeHue >KUBOTHOM KieTku», «CTpOeHHE pacTUTENbHON KieTku», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAb», «JIMnuas».

OO0opyoBaHue: CBETOBOM MHUKPOCKOI, O00OpyAOBaHHUE IS TPOBEICHUS] HAOIIOJCHUH,
U3MEPEHM, SKCIEPUMEHTOB, MHUKPOIIpENapaThl PACTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast padota Ne 1. «M3ydeHHe KaTaIMTHYECKON aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHIIa3bl WM KaTanaas3bl)y.

JlabopatopHass pabota Ne 2. «/3ydeHuwe CTpOEHHUS KIETOK pPACTCHHH, >KMBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOmeH BemiecTB, WM MeTaboau3M. AccuMuisinus —(TUTACTHYECKUH  OOMEH) H
JUCCUMUIIALINSA (PHEpreTUYecKuii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolrecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHbiii. Poib pepmenToB B 0OMeHe
BEUIECTB U IIPEBPALLICHUH DHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemMHOBas (a3pl ¢otocunre3a. Peakmum ¢doTocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaUeHHEe XEMOCHHTe3a JUIs KH3HH Ha
3emute.

OHepreTnyeckuii oOMeH B  KieTke. PaciueruieHue  BeIIECTB, BBIJICIEHUE U
AaKKyMYJINPOBAHME SHEPTUU B KJIETKE. DTarlbl 3Heprerndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

Peakuum matpuuHoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzanus
reHeTU4YecKoil MHpopMaluu B KieTke. ['eHeTnueckuil Koj U ero cBoMcTBa. TpaHCKpUMIIUS —
matpuunblii cuHte3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpanciasiuud. KogupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — BHpychl. Hcropus otkpeitusi Bupyco (/.
W. BanoBckuit). OcoOEHHOCTH CTPOCHUS W >KU3HEHHOTO IMKJIa BHUPYCOB. bakrtepuodarm.
Bone3nu pacteHuii, ;KUBOTHBIX M YellOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHonedumra
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIHS, peBEepTa3a W HHTETpasa.
[TpodunakTuka pacpocTpaHeHUs] BAPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpaumnu:




Ioptpetst: H. K. Konsuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabnuibl ¥ cXeMbl: «TMIBI  ITUTAHUS, «Metabomuzm»,  «MUTOXOHIPUSY,
«OHepreTnueckuii ooMen», «Ximoporact», «Dorocuntes», «Ctpoenune IHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «Cunrte3 Oenka», «leHermyeckwii  Kon», «Bupych,
«baktrepuodarn», «Ctpoenne u xu3HeHHbIM 1mka Bupyca CIIM/la, Oakxrepuodaray,
«Permnukanust JJHK».

ObopynoBanue: moaenu-anminkanun «Y asoenue JIHK u Tpanckpunimsy», «buocunres
oenka», «CTpoeHue KIeTKkn», Mojens cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBHUAYAJIbHOE PA3BUTHE OPraHNU3MOB.

Knerounblii nukia, WM KU3HEHHBIM MK Kietku. WuTepdasza m mwuro3. Ilpomeccsl,
nporekatomue B uHTepdase. Permmkanms — peaknus marpuanoro cuHre3a [IHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBI HA0Op — KapHOTHUIl. J[UTUTOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonoruyeckne OCHOBBI Pa3MHOXKEHHUS U MHIMBHIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku —muto3. Ctagum mutosa. [Iponeccel, npoucxoasiiye Ha pa3HbIX CTaUsAX
MHTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opMbl  pa3MHOKEHHSI OpPraHM3MOB: Oe€crojioe M ToNoBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OIHO- U MHOTOKJIETOYHBIX, CIIOpOooOpa3zoBaHUE,
BEreTaTUBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKLIUH.

[TosioBOE pazMHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. Ilpoueccel, mpoucxoasme Ha craausx Meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HAYEHUE MEN03a.

I'amerorenes — nporecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JI0BEIE Kene3bl:
CEMCHHHMKHU W sSudHUKH. OOpa3oBaHWE W PA3BUTHE IMOJOBBIX KIETOK — ramer (CrepMaTo30u,
AilIeKIIeTKa) — crepMatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTpOCHHS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTuEe (OHTOreHe3). DOMOpHOHANIbHOE pPa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PA3BUTUS y TO3BOHOUYHBIX JKMUBOTHBIX: JAPOOJIEHWE, TacCTPYIISAIus,
opranorenes. [ToctamOpruoHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (JInunMHO4YHOe). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IBETKOBOTO PaCTEHUS: CTPOCHUE CEMEHH, CTalun
pa3BUTHSL.

JdemoHcTpaumu:

Tabauiet u cxembl: «@OpMBI pa3MHOKEHHUST OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «JleneHne KIeTku OakTepuii»,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHe XpoMOCOMbI», «KierouHslid HUKI», «Pemnmukanus
JTHK», «Mutos», «Meios», «IIpsmoe n HenpsiMmoe pazBUTHEY, «] 'aMeTOreHe3 y MIIEKONTUTAKIIUX
1 4yesoBekay, «OCHOBHBIE CTAJIUU OHTOTEHE3a.

OO6opynoBaHme: MUKPOCKOI, MHUKporipenaparsl «CrepMaTo30uabl MIICKOTTHTAIOLIETOY,
«Sliiueknerka miekonuTaroero», «Kapuokunes B kjieTkax KOpelika JIyka», MarHUTHasi MOJIENb-
anmmukanus «Jlenenne knetkny», moaens JJHK, monens meradasnoit XxpoMoCOMBI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKPOIMpENapaTax.

JlabopatopHass pabdota Ne 4. «M3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTD M H3MEHYMBOCTh OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Hcropust pa3BuTHs TeHETHKU. Poib 1muToNOrMH M
AMOPHOJIOTUN B CTAHOBJICHUH T€HETUKU. BKI1ag pocCHiiCKUX M 3apyOeKHBIX YUEHBIX B PA3BUTHE




reHeTUKH. MeToapl TEeHETHKUA (THOPUIOJOTUYECKHM, IUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. [ eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACNEJOBaHUsI  MPU3HAKOB,  ycTaHoBJeHHble ['. Mennenem.
MonorubpuaHoe CKpeluBanue. 3aKoH eIMHO00pa3us THOPUIOB MepBOTo nokoieHus. [1paBuino
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorel ramer. IlonmHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JurubpugHoe CKpelMBaHUE. 3aKOH HE3aBUCUMOIO  HACIEJOBaHUS IPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI JAWUTHOPUIHOTO CKpENIMBaHUS. AHAIM3UPYIOIIEEe CKPEIIMBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHMS 1JIs1 ONIPEIeTICHUs] TEHOTUIIA OCOOH.

CueruieHHOe HacleoBaHWe mpu3HakoB. Pabora T.Moprana 1o cCHEIIEHHOMY
HAaCJICIOBAHUIO I'eHOB. HapyleHne cuerieHusi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHsI HACTEACTBEHHOCTH. [ eHeTUUeCKue KapThl.

['eneruka nmona. XpoMOCOMHOE OIpeeieHHE 1Mojaa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CUEIUICHHBIX C
MOJIOM.

N3MeHunBOCTh. BU1bl U3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACIeACTBeHHAas1. Polib cpesipl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanuonsslii psin u BapuandoHHas kpuBasd. Hopma peakuuu npuszHaka. KojqnuecTBeHHbIEC U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, Wiy reHOTHIUYCCKAs, U3MEHUNBOCTh. KOMOMHATHBHAS N3MCHYUBOCTb.
Meiio3 u MoNOBOM mpomecc — OCHOBA KOMOMHATHBHOM M3MEHUMBOCTH. MyTallMOHHas
u3MeHYUBOCTh. Kiaccudukamus myranuil: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIe. YacTtoTa U
MPUYMHBI MyTalii. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJIEICTBEHHOM
n3meHuyuBoctu H. 1. BaBuiona.

BuesiaepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruxka denoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
TE€HEAJOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETUYECKUH, OWOXMMHYECKUN, MOJEKYISIPHO-
reHetndyeckuii. COBpPEMEHHOE OIpejeCHUEe TEeHOTHUIIA: ITOJHOT€HOMHOE CEKBEHUPOBAHHUE,
TeHOTHUIUpPOBaHKUE, B TOM yucie ¢ nomomipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe OoisiesHu. ComaTudeckue H TreHepaThuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPO(UIAKTUKYA U JICYCHHS] TEeHETUYECKIX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEAUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00/IeBaHUH YeTOBeKa.

JdemoHcTpaumu:

Ioptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecosckmii, H. 1. BaBuios.

TabGauirel U cxembl: «MOHOTHUOPHUIHOE CKpPEIIMBAHKUE U €r0 IIUTOT€HETHYEeCKasi OCHOBAY,
«3aKOH pacHICIUICHHSI M €ro I[UTOT€HEeTUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumoneicTBuE aJlIEIbHBIX T€HOBY, «I eHeTHYeCKHe KapThl pACTEHHM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJEIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buapl w3MeHuuBOCTHY», «MoauduxarmoHHas
W3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropay», «['eHeTHKa Tpymnn KpoBu», «MyTanroHHas
M3MEHUYHUBOCTD.

O6opynoBanue: MoAenu-anmInkanun «MoOHOTHOpUAHOE CKpemuBaHuey, «HemomHoe
TOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPbUTLEB U OKPACKU Tena), Tepoapuit
«I"opox moCceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:




JlabGopaTtopHas padota Ne 5. «3yueHnune pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEIIUBAHUS Y TIPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaboparopHas padota Ne 6. «M3yyenne Moau(pUKaMOHHON U3MEHYHUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopaTopHas pabora Ne7. «AHaM3 MyTanmwii y JApo30duiabl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[IpakTuueckas padora Ne 2. «CocraBiieHue 1 aHATU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekius Kak HayKa M MPOLECC. 3apOXKICHUE CENIEKIUU U JomecThkauus. Yuenue H.
WM. BaBuioBa 0 IEHTpax MPOUCXOXKACHUS U MHOT000pasusi KyIbTYPHBIX pacTeHwid. L[eHTpbI
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPO/A, LITAMM.

CoBpeMEHHBIE METOJIbI CeNIeKIIMH. MacCOBBI ¥ WHAUBHIYAIbHBIH OTOOPBI B CEICKITUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIN3KOpoACTBEHHOE CKpEIIMBAHUE — HHOPHUIMHT.
Uucras nuaus. CKkpelluBaHue YUCThIX JIMHUM. ['eTepo3uc, ninu rubpuanas cuna. HepoacrsenHoe
ckpemuBanue — ayrOpuaunr. OtganénHas ruOpuauzanus U e€ ycnexu. McKyccTBeHHbIN
MyTareHe3 M IMOJIy4YeHUE TMOJUIUIONAOB. JIOCTHMKEHUSI CEeNeKUUU PACTEHUM, XKUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. ['e€HHAs HMHXKEHEpHUsA. DTarbl CO3JaHHS
pexombunantHoit JIHK wu Tpancrenneix opranumsmoB. Kiierounas wumxenepus. Kietounsie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHui. KiioHupoBaHue BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OJKOJOTHYECKHEe M JTudeckue mnpobiemsl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIC OPTaHU3MEI.

JleMoHcTpanuu:

IMoprpetsl: H. U. BaBuiios, U. B. Muuypun, I'. /. Kapneuenko, M. ®@. NBaHOB.

Tabnuiel 1 cxembl: kKapTa «LIeHTpBI MPOUCXOXKACHUS U MHOTroo0pasusi KyJIbTYpPHBIX
pacrenuii», «Ilopoabl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuanzamus», «Paborel akamemuka M. @. MBanoBay, «llomumiongus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OO0opyoBaHue: MyJISDKA TUIOAOB M KOPHEIUIONOB TUKUX (OPM U KYJIBTYPHBIX COPTOB
pacteHuii, repbapuit «CenbCKOX03sIIICTBEHHbBIE PACTCHUS.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHUS CEJICKIMU PAcTeHUH W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosnronMoHHasA OHOJIOTHS.

[Ipeanochiki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpHUS U €€
MeCTO B OMOJIOTUU. BiusiH1IE SBOMIOIIMOHHOM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CunerenbcTBa »BoyoIMU. [lanieoHTONIOrMUECKHE: MOCIEA0BATEILHOCTD IOSIBICHUS
BUJIOB B MAJICOHTOJIOTHYECKOM JIETOMHCH, TIepeXoJHbIe GopMbl. buoreorpaduueckue: CX0ACTBO U
pasznuuue dhayH u GIop MATEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOACTBA M pa3inuvs dMOPHOHOB Pa3HBIX BHUIOB MO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE, PYJAUMEHTApHBIE OpTaHbl,
aTaBU3MbI. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHM3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META0OJNYECKHUX MyTeH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. JlapBuna. Ilpennochuiki BO3HUKHOBEHHUS JapBUHU3MA.
JBwKymme Cuiabl DBOMIONKMKA BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPAaHMYEHHOCTH PECYpCOB, HEONpEeNeNéHHas W3MEHYMBOCTh, OOph0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas teopus Boitorun (CTI) u e€ 0OCHOBHBIE OJOKEHHUS.

MuxkposBomtorus. [Tomynsmnus kak eIMHAIIA BUIAa U YBOJIOIUH.




JIBrokymue cuiibl ((pakTopbl) BOJIONUN BUIOB B MpHpoAe. MyTallMOHHBIA MPOIECC U
KOMOWHATHBHASI U3MEHYUBOCTH. [ 10Ny IsIIOHHBIE BOJIHBI U Apeii] renoB. M3omsamus u Murpanus.

EcrecTBeHHBII 0TOOp — HampabisFOIIUK (akTop HBOIOIHH. DOPMBI €CTECTBEHHOTO
otbopa.

[TprcrocoOIeHHOCTh OPTaHU3MOB KaK pe3yJbTaT 3BOIOIUH. [IpuMepb! nprcrocodaeHuii
y opranu3MoB. ApoMop(h 036l ¥ U0 AT TAIIHH.

Bun u BupooOpazoBanue. Kputepun Buma. OcHOBHbie (OpMBI BUA000pa30BaHUS:
reorpagpuuecKkoe, IKOJIOrHIECKOE.

MakpoaBosrorust. @opMbl dBoIOIUK: (pUIeTHYeCKas, TUBEPreHTHAs, KOHBEPTEHTHAs,
napaiensHas. HeoGpatumMocTs 3BoMONNN.

[Ipoucxoxkaenne  OT  HeCHEIMAIM3UPOBAHHBIX  TIpeakoB.  I[Iporpeccupyromias
crenuaan3anus. AI[aHTI/IBHaSI paguanus.
JdemoHcTpanmu:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, . Mrosiep, A. H. CeBepiios.

Tabnuiel 1 cxembl: «Pa3BuTtue oOpraHmdeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYIIECTBOBaHHEY,
«EcrecTBennblii  0TOOp», «MHOrooOpasue CcoOpToB pacTteHmit», «MHOrooopasue Mmopos
JKUBOTHBIX», «[lonmynsuum», «MyTanuoHHas U3MEHYUBOCTHY, «ApoMop}o3bI»,
«Mmunoanantanun», «OO0mas aereHepanus», «JBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «llpucrnoco0neHHOCTh
Opranu3MoBy, «l eorpaduyeckoe B1000pazoBaHmue», « DKOJIOTHIECKOE BUI000pA30BAHUE).

O6opyaoBaHue: KOJUIEKIIHS HACEKOMBIX C pa3IMYHBIMU TUIIAMHU OKPACKU, HA0OP IJIOJIOB U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX PUCTIOCOOIEHUM Y )KMBOTHBIX», MOJielb «OCHOBHBIE
HAIpPAaBIICHUS IBOIIOLUNY, 00bEMHAs MoJenb «CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOUHBIX Y.

buoreorpaguueckas kapra Mupa, KoyieKuus «DopMbl COXPaHHOCTH MCKOIAeMBbIX
JKUBOTHBIX U PACTEHMI», Mojenb anunkauusa «llepekpéct xpoMocom», BlIaXHbIE Mpenaparsbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/lpozodumay (HOpMa,
MyTaluu (GOPMBI KPbUIHEB U OKPACKU TEJa).

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JIaGoparophas pabota Ne 1. «CpaBHeHuUe BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlabopatopHas pabota Ne?2. «Omnucanwe TPHUCTIOCOOJCHHOCTH OpraHu3Ma © eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe :KM3HU HA 3emJie.

JloHayuyHble NpEACTaBICHUS O 3apOXkKACHUM KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMus. XUMHYECKash IBOJIOINUSA. AOUOTEHHBIH CUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOU
sBostoliny. HauanpHele Tansl 6uonornyeckoit spontonuu. ['nnoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M WX JBOJIOIUS.
DopMHUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.

PaszButue xxu3nu Ha 3emiie o 3pam u nepuojaM. Katapxeii. Apxelickas u mpoTepo3oickas
apsl. [Taneo3oiickast 3pa u €€ nepuo/pl: KeMOPUIICKUH, OPIOBUKCKUM, CUITYpPUICKUH, 1I€BOHCKUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so30iickas 3pa 1 €€ epruoIbl: TPHACOBBIN, FOPCKHI, METOBOM.

Kaitno3oiickas spa 1 e€ nepuobl: ajJeoreHoBbIi, HEOr€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMara W reoJoru4eckux mpoieccoB. OCHOBHBIE 3TaIlbl 3BOJIOLUN
pPacTUTETHFHOTO U )KUBOTHOTO MUpa. ApoMop(ho3bl y pacTeHul 1 )KUBOTHBIX. [osiBIIeHHE, paciBeT
Y BEIMHUPaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro MMpa Kak OTpakeHUe 3BONIOIMH. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPTAaHU3MOB.




DOBOJIIOLMS  YeJloBeKa. AHTpPOMNOJIOrMsS Kak Hayka. Pa3BuThe mnpeacrtaBieHU o
IIPOUCXOXKAECHNUN YesloBeKa. MeTo1bl u3yueHus: aHTpornorese3a. CxoAcTBa U pa3indusl 4eIoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHE YEeJIOBEKA.

JBwxynme cuibl (pakTopsl) aHTpomoreHesa. HacieacTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPYZa, MBILIUICHHUE,
peub.

OcHOBHbBIE CTaIMM W BETBU SBOJIIOIMH YEJIOBEKA: aBCTPAIONMUTEKH, UeIOBEeK yMebli,
Yenosek mnpaAMmoxonasdmuii, YemoBek HeaHIepTalbCKui, YenoBek pasymHbld. Haxonku
MCKOIAeMbIX OCTATKOB, BPeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBpoIeouIHas (eBpa3uiickas), Herpo-
aBCcTpajiouJiHasl  (9PKBaTOpUalbHAsl), MOHIOJoOMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOICHHOCTH IIPEICTaBUTEINEH YeIOBEYECKUX pac K YCIOBHSIM CYIIECTBOBaHUs. ENMUHCTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpauuu:

Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabauiel u cxeMmbl: «Bo3HukHoBeHHe COMTHEYHOHN CUCTEMBI», «Pa3BUTHE OpPraHMYECKOTro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIoBEKa U YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa NAJIEOHTOJOTMYECKHX HAXOJI0K
MPEIKOB COBPEMEHHOIO uejoBekay, «JlpeBHeiimue moam», «/IpesHue moau», «llepBbie
COBpPEMEHHBIE J01», «UenoBeuecKkre pachb».

O6opynoBanue: mymspku — «IIpoucxoxnenue yenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
NUTEKAHTPONa, HeaHJepTaliblla, KPOMaHbOHIIA), CICTKH WM M300paKeHUS] KAMEHHBIX OpYyIUil
NepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHOoJIornieckasl Tabiuua,
KoJuteKus «®opMbl COXPaHHOCTH UCKOIMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabGopaTopHble U NpaKTHYecKue padoThbl:

[IpakTuueckas padora Ne 1. «/3ydeHue ncKomaemMpix OCTATKOB PAaCTEHUM U KUBOTHBIX B
KOJUTCKIIHSX .

DKcKypcust «IBOJIIOLNS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbIN WIIN
KpaeBeuecKuil My3ei).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

DKoJIOTMSl KaK Hayka. 3aJauyd W pas3fiesibl 3KOJOTMU. MeTonbl 3KOJIOTrHYeCKUX
HCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHHMsI ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYIIHAs,  [TOYBEHHAas,
BHYTPHOPTaHU3MEHHAsI.

Okonorudeckue ¢akropsl. Knaccuduxamms skonoruyeckux (akTopoB: aOMOTHYECKHE,
OMOoTHYECKUE U aHTpOINOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbuoTtnueckue  (GakTopbl:  CBET, TeMIeparypa, BIAKHOCTb. DOTONEpHOaAN3M.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0noTHYeCKUX (akTopoB. bruojgornueckre puTMsl.

buotnueckne Qaktopel. Buabl OHOTHYECKHMX  B3aUMOJEHCTBUN: KOHKYPEHIIHUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpanu3M. 3HaueHHe OUOTUYECKUX
B3aMMOJICHCTBHI JIIsl CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEePUCTUKU monyisuud. OCHOBHBIE [OKAa3aTeNN MOMYJISIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJAA€MOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YUCJIICHHOCTHU MONYJISALNU U €€ PEryIsIusl.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ymGonsar, K. @. Pynwe, D. ['ekkens.

Tabauiel u cxemsl: kapta «lIpuponnbie 30HbI 3eMin», «Cpebl OOUTaHHSI OPIraHU3MOBY,
«Doronepuonuzmy, «llonmymsauumy, «3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH MOMYJISLUU
uHpy30opun-Tydenbkn», «llumessie nenmu».




JlabopaTopHble U NpaKkTUYecKue padoThbl:

JlaboparopHas pabora Ne 3. «Mopdonorudeckre 0cCOOCHHOCTH PACTEHUI U3 PA3HBIX MECT
oOUTaHUSY.

JIaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISALMA pa3HBIX BUOB PACTCHUI.

Tema 4. CooOmiecTBa U IKOJIOTHYECKHE CUCTEMBbI.

CooOmiectBo  opranmaMoB  —  OuoneHo3. CTpykTypbl  OWOIlEHO3a:  BHUAOBasi,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Dkojoruueckre cuctembl (dKocuctembl). Ilonarue o6 skocuctemMe U OUOTreolEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOJIYLIEHTbI, KOHCYMEHTBI, PENYLIEHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetu. OCHOBHBIE IIOKA3aTelIM 3KOCUCTEMBI: OuoMacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBOMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pazBuTue. CyKieccus.

[Ipupoanbie HKOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. IKOCHUCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIMOTeHHBIE AKOCUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCUCTEMBbI. buonornyeckoe u
X035CTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop ycTtounBocTU 3KocucteM. CoxpaHeHHE OHOIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHOC(Ephl KaK TII00aTbHONW 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecUe 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopotbl BelecTB U OMOr€OXMMHYECKHE IMKJIbI 3JEMEHTOB (YIJepoja, a3oTa).
3onanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenosedecTBo B Onocdepe 3emin. AHTponoreHHbie u3MeHeHus B Onocdepe. [modbansHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHue MPUPOIBI U yesnoBeuecTBa. CoxpaHeHre OnopaznooOpa3usi Kak OCHOBA
ycroiunBocTu 6uochepsl. OCHOBA pallMOHATBHOTO YIPABICHHS MPUPOJHBIMU peCypcaMu U HX
UCIOJIb30BaHue. JlocTrkeHust OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemMoncTpanum:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue! u cxemsl: «IIumessle nenny», «bruonenos: coctas u crpykrypa», «IIpupoaHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenosex»,
«9KOCHCTEMA INPOKOIUCTBEHHOTIO JIeCay, « IKOCHCTEMA XBOMHOT O Jiecay, «bno1eHo3 Bonoéma,
«ArporeHo3», «lIpumepHBIE aHTPONOTEHHBIE BO3JCUCTBUS Ha mpupoay», «Baxuenmme
VCTOYHUKN 3arpsi3HEHUs BO3JlyXa U I'PYHTOBBIX BOI», «llouBa — BakHeWIIas COCTaBISAIOIIAS
ouocthepnr», «Daktopel gerpamauuum  mouB», «llapHukoBbIl  3ddexT», «DPaKTOpPbI
PaJIMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
XKU3HU B Ouocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot a3ora B Ipupoze».

O6opyoBaHKe: MOAETb-aNIUINKALIHS «Tunuunble OMOLIEHO3BI», repbapuit
«PactutenbHble  coobmiecTBa»,  Koyulekuuu — «buomeno3», «Bpenutenu — BaxHEWIIMX
CEJIbCKOXO3SHUCTBEHHBIX  KYJIbTYp», TrepOapuM U KOJUIEKIIMM PAcTeHUH U  KUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
®denepaiyu, H300paKeHUS OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.




[INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITIPOI'PAMMELI 110 BUOJIOTUM HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA30OBAHU A

Cormacao ®I'OC COO, ycraHaBauBaKOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJarIUMHUCS TIPOTpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHS mpeamera «buonorus» BblieIeHBI
CIIEAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaAIOMIMMHUCS  POCCUHCKOW  TpakJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITEJIBHOCTH M CaMOOIpEIeICHHIO,
HAJIMYMEe MOTHMBALMU K OOYyYeHHUIO OHOJOrWH, IeJICHANpaBICHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCsl PyKOBOJICTBOBATHCS B CBOCH
JESTEIbBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIUMH CHCTEME OMOJIOTHYECKOro
o0pa3oBaHMsl, HAJIMYUE 3KOJOTNYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETIU U CTPOUTH
JKU3HEHHBIE IJIaHbl.

JIn4HOCTHBIE pe3yJabTaThl OCBOEHUS Ipeamera «buonorus» AOCTUralTCs B €IUHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUICKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYECKUMH M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOIMO3HAHUS,
CaMOBOCTIUTaHHSI M CAMOPA3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3MIMHU JMYHOCTH, MATPUOTHU3MA,
YBa)XEHUSI K 3aKOHY U IPaBOMOPSAKY, YETOBEKY TpPyJa U CTapIIeMy MOKOJIEHHUIO, B3aMMHOIO
YBOKEHUs, OCEpeKHOTO  OTHOIIEHUS K  KYJIBTYPHOMY  HACIE€OUI0 H  TPATUIHAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS yUeOHOTO mpeameTa «brosorus» TomKHbBI OTpaxarh
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHCHTAIMi, TO3UTHBHBIX BHYTPCHHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSM POCCHICKOrOo  OOIlecTBa,
pacIIMpeHue KU3HEHHOI'O OIbITa M OIBITA JESITEIbHOCTU B IPOLIECCE PEATU3alUid OCHOBHBIX
HAIpPaBICHUIN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIUTAHMUSI:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarollerocs Kak aKTUBHOIO H
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IpaB U O0OS3aHHOCTEH, YBa)KEHHE 3aKOHA MU
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH /1€ATEILHOCTH NMPH CO3JaHUN y4EOHBIX MPOEKTOB,
peleHnn yueOHbIX U MO3HABATEIBHBIX 337a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO TIO3UIUIO0 110 OTHOWICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME VYUUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICHCTBHS JIFOJIEH C pa3HBIMH YOSKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COLMATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIECCE COBMECTHOIO BBINIOJIHEHUSI YYEOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 3a]a4, YBaXHUTEIBHOTO OTHOIICHHS K MHEHHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHNUS;

TOTOBHOCTh K TYMaHUTapPHON U BOJOHTEPCKOU NEATENLHOCTH;

2) NIATPHOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPasKIAaHCKOW MACHTUYHOCTH, MATPHOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH Iepel PonmHON, TopaocTy 3a CBOM Kpail, CBOXO
Ponuny, cBOH S3BIK U KyJIBTYPY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOTO Hapoa Poccun;

[IEHHOCTHOE OTHOIIEHWE K MPHUPOJHOMY HACIEIUI0 U TMaMSATHHKAM TPUPOIHI,
JocTkeHusIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;



CIIOCOOHOCTh OIICHMBATh BKJAJ POCCHHCKUMX YYEHBIX B CTAaHOBICHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HAYCHHs OMOJIOTMH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 O0IIECTBa;

uzelinas yoe:xIEHHOCTb, TOTOBHOCTb K CIIY>)KEHHIO U 3auute OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHME AYXOBHBIX IIEHHOCTEH POCCHIICKOTO HAPOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLIEHMBATH CUTYALMIO U MIPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTHUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaa B IOCTPOEHHE YCTOHYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM pOJIUTENSM, CO3JAaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHATHUS IEHHOCTEH CEMEHHOW XM3HM B COOTBETCTBUU C TPAIULUSMH HApPOJOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIOYast 3CTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUIA;

MOHUMaHKE YMOIIMOHAIBHOTO BO3/ICHCTBUS )KUBOH MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPD&KCHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHUE IPOSBIISATH
Ka4ecTBa TBOPUECKOU JTMYHOCTH;

5) pu3nyeckoro  BocnuTaHUs, (GOPMHPOBAHHS  KYJBTYPbl  310pPOBbS MW
IMOIMOHAIBLHOTO 0J1arONoJIyHusi:

NOHUMAaHHUE U peaTM3alys 3JJ0pOBOTO U 0€30MacHOro 00pasa HU3HH (30pOBOE MMUTAHHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABWII M HOPM, COAAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perymsipHas (u3nvecKas aKTHBHOCTb), OEpEKHOTr0, OTBETCTBEHHOTO U KOMIICTEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBEIO;

NOHUMAHUE IEHHOCTH MPaBWI HMHIMBHUIYAJBHOTO M KOJUIEKTHBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYAIHUAX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HHU JIIOJICH;

OCO3HaHHE IOCIEICTBUI M HENPUSATHS BPEIHBIX NPUBBIYEK (YMOTPEOJICHHUS alKoros,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOr0 BOCIIMTAHUSI:

TOTOBHOCTB K TPYIly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0TI00HE;

TOTOBHOCTb K  AKTUBHOW  JIEATENBHOCTH  TEXHOJOTMYECKOW M COLMaJIbHOU
HAINpaBJICHHOCTH, CMOCOOHOCTh MHUIIMHPOBATH, IUIAHHPOBATH M CAMOCTOSITEIEHO BBHITIOIHATH
TaKyIo JeSTeIbHOCTb;

MHTEpEC K pa3inyHbIM chepaM npodecCHOHAIBHON JeATEIbHOCTH, YMEHUE COBEPIIAThH
0CO3HaHHBII BBIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIAHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BAHUIO HA MPOTSKEHUU BCEl
KHU3HH,

7) IKOJIOTUYECKOTO BOCTIUTAHUSI:

HKOJIOTHYECKH 11€J1ec000pa3HOe OTHOILIEHHE K MPUPO/IE KaK HCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MIOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJIbTYphl: NPUOOpETEHHE OIbITAa IIAHUPOBAHUS
MIOCTYITKOB ¥ OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH JUTSI OKPYKAIOIIEH CPEIIbI;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOrMYECKUX MpoOIeM U IyTel UX pelleHus;

CTIIOCOOHOCTH MCIIONIB30BaTh MpHoOpeTaeMble TIPY W3YUYEHUH OWOJIOTUH 3HAHHS W YMEHHS
IOpU pEIIeHUH MpoOJeM, CBSI3aHHBIX C palMOHAJIBHBIM MPHPOJIONONb30BaHIEM (cOoOI0AeHNE
NpaBUJI TIOBEJCHHUS B TIPHPOJIC, HAPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HEMpPUATHE ACWCTBUH, MPUHOCAIIMX BpEIl OKPYXKAIOIIEH MPHPOIHOU cpere,
yYMEHHE MPOTHO3MPOBATH HEOJIArONPHUSITHBIE SKOJIOTHYECKHUE MOCIEACTBUS MpeIpUHUMAeMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;



HaJIMYUe PA3BUTOTO SKOJOTHYECKOTO MBIIUICHHS, KOJIOTUYECKOW KYJIbTYPHI, OIbITA
NEeSITeTbHOCTH  SKOJIOTUYECKOH  HalpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HUMH B
NIO3HABATEIbHONW, KOMMYHHKATUBHOW M COIMAIbHOW MPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPAaKTUYECKOHN eATeHOCTH SKOJIOTUYECKON HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

C(pOPMUPOBAHHOCTb MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKd U OOIIECTBEHHOW IPAaKTUKH, OCHOBAHHOTO Ha JHUaJOre KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYILTYPHOM MUPE;

COBEPIICHCTBOBAHNUE S3IKOBON M UNTATEIBCKON KyJIBTYPhI KaK CPE/ICTBA B3aMMOICHCTBHS
MEXY JIIOJIbMU M TTO3HAHUS MUPA;

NOHUMAaHHUE crenu(UKN OMOJIOTHHM KaK HayKH, OCO3HaHMS e poiu B (OPMHUPOBAHHUHU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO NPEACTABICHUS 00 OKpYy)KarolieM
MHpE KaKk O €IMHCTBE TIPHPOJBI, YEIOBEKa M OO0IecTBa, B IO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MTPOOIEM COXpPaHEHUS IPUPOIHOTO PABHOBECHS,;

yOSXKIEHHOCTh B 3HAUUMOCTH OMOJIOTUU Ul COBPEMEHHOW IMBUIIM3AINH: 00ECIICUCHHUS
HOBOTO YPOBHS Pa3BUTHsI MEIAHMIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
penath pecypcHble mpoOiIeMbl pa3BUTHS YEIOBEYECTBA, MOUCKA MyTEH BBIXOJa U3 TII00aTbHBIX
HKOJIOTHYECKUX MPOoOIeM U 00ecTieueH s Iepexo/ia K YCTOHYMBOMY Pa3BUTHIO, PAITIOHAITEHOMY
UCIIOJIb30BAHUIO TPUPOAHBIX PECYPCOB B (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

3aWHTEPECOBAHHOCTH B TMOJYYEHUN OMOIOTUYECKUX 3HAHUH B IIEJISX IMOBBIIICHUS OOIIEH
KyJIbTYpPBl, €CTECTBEHHO-Hay4YHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIHMOHAIHHOM
IPaMOTHOCTH 00ydJarouuxcs, popMuUpyeMoil pu U3y4eHUH OUOJIOTHH;

NOHUMAHUE CYLIIHOCTH METOJIOB ITO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJlydaeMble 3HAHUS I aHaluM3a W OOBSICHEHHS SBICHHA
OKpYXXAIOLIETO0 MHUpAa M TPOUCXOIAMIMX B HEM HM3MEHEHHMH, YMEHHE JeiaTh O0OOCHOBAaHHBIC
3aKJIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS [aHHBIX C IENbI0 TOJXYYCeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHHS Ul PEIICHHS
npo0JIeM B peabHBIX KH3HEHHBIX CHTYaIHIX;

OCO3HAHME IIEHHOCTH HAYYHOH NeSTeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO H
UCCIIEIOBATEIbCKYIO JeSITeIbHOCTh HHAUBHUIYyaTbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAaHMM 1O OHOJOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHsI yueOHOTro mpenMera «buomnorus» BKIIOYAIOT:
3HAYMMbIC 1T (DOPMHUPOBAHHS MHUPOBO33PEHUST  OOYYAIOMIUXCS  MEXIUCIUTIIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SBIIEHUE, TPOIECC, CHCTEeMa, HAy4YHBIH (akT, MPHUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, HCCIIeIOBaHNEe, HAOMIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT U APYTuX), YHHUBEPCAIbHbBIC
yueOHbIe JecTBHs (MO3HABaTEIbHbIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC), 00ECIIEUNBAIOIINE
dbopmupoBanne (YHKIIMOHATHLHON TPAaMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OOYJaroniuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIITIUHAPHBIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4eOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIMAJIbHOM MPAKTHKE.

MeranpeamMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI CpEIHEro oOIiero oOpa3oBaHMs
JIOJIKHBI OTpaXaTh:

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a30Bble JOrMYeCKUe TeHCTBUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyaJIM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;



UCIOJb30BaTh INPU OCBOEHUM 3HAHUM MNpPHUEMBI JIOTMYECKOTO MBINUIEHUS (aHaIu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMMU, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

OIpEAEIATh LIENU JEATEIbHOCTH, 3ajaBasl NapamMeTpbl U KPUTEPUM HMX JOCTH)KEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTU C IOCTABICHHBIMU LIEJISIMU;

UCIOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS IS OObSCHEHUS (aKTOB W SBICHUN IKHUBOH
HIPUPOIBI;

CTPOUTb JIOTUYECKUE PACCYXKJIEHUS (MHAYKTUBHBIE, JEAYKTUBHbBIC, II0 aHAJIOIHH),
BBISBJIATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMbIX SIBICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJEIbHbBIE CPEJICTBA JUIsl NIPE/ICTABICHUS CYILECTBEHHBIX CBA3ECH U
OTHOILICHHWI B M3y4aeMBbIX OHMOJIOTMYECKUX OOBEKTaX, a TAKXKe NMPOTUBOPEUYMU PAa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IUIaH pEHICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOLINXCSl MaTePUATbHBIX
U HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB ILIEJISM,
OLIEHUBATb PUCKH ITOCIIEICTBUI e TEIbHOCTH;

KOOPJAMHUPOBAaTh W BBHIIOJHATH PAOOTYy B YCIOBUSAX pPEAbHOT0, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE € CTBHA:

BJIa/IETh HaBbIKaMH y4e€OHO-MCCIIEI0BATEIbCKON U MPOEKTHON JEATEIbHOCTH, HaBbIKAMU
paspenieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY HOUCKY METOOB
pelIeHNs PaKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/IOB IT03HAHUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JESITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETalnH, MPEOoOPa30OBaHUI0O U NMPUMEHEHHIO B YUEOHBIX CUTYallHsX, B TOM YHUCIE TPH
CO3JIaHUM YYEOHBIX M COLIMATIBbHBIX IIPOEKTOB;

(dbopMHpOBATh HAYYHBII TUI MBIILICHNS, BIAJCTh HAYYHON TEPMHHOJIOTUEH, KITIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BATENIbHON IEATEIHHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJISITH TPUYUMHHO-CIIEJICTBEHHBIE CBA3M M aKTyaJU3WpOBaTh 3a/Jayy, BbLABUIaTh
TUIIOTE3Y €€ PelIeHUs, HAXOAUTh apryMEHTHI JUIsl I0Ka3aTelIbCTBA CBOMX YTBEPXKJIEHHH, 3a1aBaTh
napamMeTpsl U KPUTEPUH PEIICHUS;

aHAJTM3UpPOBaTh IIOJIyYEHHbIE B XOJA€ pELICHHUsS 3aJaud pe3ylbTaThl, KPUTUYECKH
OLICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

OCYILIECTBIIATH LIEJI€HANPABICHHBIN MOMCK NMEpeHoca CPEJCTB U CIIOCOOOB JEWUCTBUS B
npodeCCHOHATBLHYIO Cpeay;

YyMETb MEPEeHOCUTh 3HAHMS B [IO3HABATEIbHYIO W  IPAKTUYECKyl0 oO0jacTu
KU3HEJEATEIIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 0o01acTel;

BBIJIBUT'aTh HOBBIE WJEH, MpPEUIaraTb OPUTMHAIbHBIE MOAXOJbl U pEIIEHHs, CTaBUTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUMKAX MH(OpManuu (Tekcte ydyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTMUYECKUX CIOBApsAX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

(GbopMynrpoBaTh 3alpochl U MPUMEHSATh pa3jIMYHbIE METOAbl NPU IOUCKE U O0TOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /TS BHITIOJIHEHUS YUEOHBIX 3a/1a4;



IpUOOpETaTh ONBIT MCIOJIB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpPMY MpeACTaBIE€HUs OUOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJb30BAaTh HAYYHBIH S3bIK B KauyecTBE CpeJCTBA IpU paboTe ¢ OMOIOrMyecKon
uHpoOpMaLnell: TPUMEHITh XUMHYECKHe, (PU3UYeCKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJaJIeTh HAaBbIKAMM pAcllO3HaBaHWs W 3alUThl MHpOpMaLuU, HHOOPMAILMOHHON
0€30MacCHOCTH JINYHOCTH.

Ogy1ajeHne yHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUAMMU:

1) o6menmne:

OCYILLECTBIISATh KOMMYHHUKAIMK BO BCEX c(epax *KU3HM, aKTUBHO y4acTBOBAaTh B JHAJIOTeE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKJaeMoil TeMbl (YMEHHE 33a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYKICHHMSI OTHOCUTEIIBHO BBINOJHEHMs IPEUlaracMod 3aJadd, Y4YUTHIBATb HWHTEPECHl U
COIIACOBAHHOCTD MO3ULIMHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHbIE CpeACcTBa OOIIEHUS, MOHMMAaTh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(PJIMKTHBIX CHUTYallui, YMETh CMATYaTh KOH(IUKTH U
BECTH IIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMHU CIIOCOOaMU OOLIECHHS W B3aUMOICHCTBUS, IOHUMATh HAMEPEHUS
JpYrux JOAEH, NPOSIBIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(opMyIUpPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JaraTb CBOKO TOYKY 3PEHHUS C MCIIOJIb30BAHMEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAs /IeSITeIbHOCTD:

[IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U UHIUBUAYAIbHON pabOThI NpU
peLeHnH OMONIOrnYeckoi mpodsieMbl, 000CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHUS I'PYIIOBBIX
¢dbopM B3aMMOJEMCTBYS IPU pELICHUH YyUeOHO! 3a/1auH;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUI € Yy4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UleHa KOJUIEKTHBA,

IIPUHUMATh LE€JIM COBMECTHOM JEATENBHOCTH, OPraHW30BbIBATh M KOOPAMHHUPOBATH
JIEHUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEHCTBUN, pACIIPENENISTh POJIU C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Kau€CTBO CBOETO BKJIAJIa U KaXKJ0I0 yYaCTHUKA KOMaH/Ibl B OOIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasaraTb HOBbIE IPOEKTHI, OLIEHUBATh WJIEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATETHYECKOE ITOBEJACHHE B PA3JIMYHBIX CUTYyalMsIX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Ogi1ajeHne YHMBEPCAJIbHBIMH PeryJ/JsiTUBHBIMU 1efiCTBUAMM:

1) camoopranu3anms:

HCIOJIb30BaTh OHOJIOTUYECKHE 3HAHUS Ui BBIABICHUS MNPOOJIEM M HX pELIEeHUS B
KU3HEHHBIX M YUE€OHBIX CUTYallHsX;

BBIOMpATh HAa OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYINKaX IO OTHOLIEHUIO K XMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 3a7a4ll B OOpa30BaTEIBHOM JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PelIeHUs! IPOoOJIeMBbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIHsIM;



paciupsaTh paMKi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAThH (POPMUPOBAHUIO U TIPOSIBIICHUIO IIMPOKON 3PYAUIINU B Pa3HBIX 00IaCTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/I€Th HABbIKAMU O3HABATENIbHOM pe(IeKCUU KaK OCO3HAHMS COBEPILIAEMBIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, NCIIOIB30BATH MPUEMBI pedIIeKCUn
JUTSL OLICHKU CUTYaI[MH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELLICHUS 110 UX CHUKEHUIO;

[IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MIPU aHAIU3€E PE3YIbTATOB JI€ATEIIBHOCTH;

3) npuHsATHE CeOSl U IPYTHX:

MIPUHUMATD ce0sl, TOHMUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JIE€ATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

IIpenmetHbie pe3ynbTaThl ocBoeHus nporpammbsl COO o 6uosioruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduueckue st yaeOHoro npeamera «buosiorus» HaydHble 3HAHHS, YMEHUS U
Croco0bl necTBuit o OCBOEHHIO, UHTEpHpeTaluu
U TIpeo0pa30BaHMIO 3HAHUHN, BUJIBI JEATEIHLHOCTH I10 TOJYYEHHIO HOBOTO 3HAHUS U TIPUMEHEHUIO
3HAHUM B PA3JIMYHBIX Y4YEOHBIX CUTYalUsX, a TaKXKe B pPEaJbHbIX >KU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX ¢ Owoisiorueil. B mporpaMme mpenMeTHbIE pe3yabTaThl MPEICTABICHBI 1O T0JaM
oOyueHusl.

[IpenmerHsie  pe3ynbTaThl  OCBOEHHUS  ydeOHoro mpenmera «buomorus» ¢ 10
Kaacce I0IKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W POJH OWUOJOTHUH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/IE POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [T pelleHHs] dKU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEpKAHNE OMOJOTHUECKUX TEPMUHOB M TIOHSATHIA: KU3HB, KIETKA,
opraHusM, MeTa0ou3M (0OMEH BEILECTB U MPEeBpallleHUue YHEPTUH ), TOMEOCTa3 (CaMOperyJIsaius),
YPOBHEBas ~ OpTraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BENEHUE  (pEempoayKIus),
HACJIe/ICTBEHHOCTh, H3MEHUYHUBOCTb, POCT U PAa3BUTHE;

YMEHHE u3JaraTb OWOJIOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHas,
LEHTpaJlbHas JO0rMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 [IeHTpax MHOrooOpa3usi U MPpOUCX0XKI€HUS KyIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaesnsaTh IPaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U ONMHCAHHE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBIICHHM, OpraHM3alus W IPOBEIACHHE OHOJIOrMYECKOro
OKCTICPUMEHTA, BBIJBIDKEHUE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HWCCIEAYEeMBIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYyUYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBHIBOBI HA OCHOBAaHHUH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEATH CYIIECTBEHHBIE NMPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JyKapHoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OOMEHa BEIIECTB U
IpEBpalleHUs] SHEPTUM B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEH03a, OIIOJJOTBOPEHUS, PA3MHOKCHHUS, WHINBUAYATLHOTO Pa3BUTHS
opraHusMa (OHTOIe€He3);

YMEHHE NMPUMEHATH TOTydYeHHbIE 3HAHUS IS OOBSICHEHUST OMOJIOTHYECKUX TPOIIECCOB U
SIBJICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C 1I€TIbI0 00eCTIeUeHUs



0€30MacHOCTH CBOEro 3JI0POBbS U 3[0POBBSl OKPYXKAIOIIUX JIIOJEH, COONIIOEHUS HOPM
IPaMOTHOTO TOBEJEHHUSI B OKPYXAaIOWIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKECHUI COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHM ISl palliOHAILHOTO
IIPUPO/IONOIB30BAHUS;

YMEHHE peniarh SJIEeMEHTapHble TEeHEeTHYeCKHe 3aJaud Ha MOHO- U JUTHOpHIIHOE
CKpEIIMBaHKE, CLETUICHHOE HACJIEJ0BAaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH Ja00OpaTOpHbIE M MPaKTUYECKHe paboThl, COONI0OIATh MpaBUiIa MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH MH(POPMALNIO OHOIOTHYECKOTO
CoJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M YCTHBIE COOOLICHHs, 00001mas
OMOJIOTHYECKYI0O HMH(POPMAIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHbie  pe3ynbTaThl OCBOEHHs yueOHoro mpeamera «buonorus» ¢ 11
Kjlacce JI0JKHBI OTpaXarh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OWMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa [ PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHE PAaCKPBIBATh COJIEpKaHNE OMOTIOTUYECKUX TEPMUHOB U MMOHSATHI: BU, TOMYJISALINS,
reHO(OH[, HBOJIONUS, MABIKYIIHME CHIbl ((aKTOpPBI) OSBOJIOLUHU, MPHUCIIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (HaKTOPbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIIEHTHI, SN MUTaH!s, YKOJOrHYecKas mupaMua, OnoreomneHos, onocgepa;

yMEHHME Wu3jaraTh Ouojorumyeckue Teopuu (dBoironuonHas Teopuss Y. [lapBuHa,
CUHTETHYECKash TEOpHUsl HBOJIIOLMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. Bopa, uepenoBaHus riaaBHBIX HampaBieHUi u myted sBomouun A. H. CeBepiioBa, ydeHus o
o6uocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAYYHOTO MO3HAHHs B OMOJOTMM: HAOMIOJCHUE M OMHCAHUE
JKUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUW, OpraHu3alus | MpPOBEJEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIONYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TTOHSTHA,
TEOPH U 3aKOHOB, YMEHHE JIeaTh BBIBObI HA OCHOBAHHH MOJYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHBIC TPU3HAKH CTPOCHUSI OMOJIOTUIECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U 3KOCUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJydeHHbIE 3HAaHUS I 00bSICHEHUS] OMOJIOIMYECKHX MPOLIECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUIECKUX PEIICHUH B MOBCETHEBHON YKU3HH C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 37I0POBbS M 3/I0POBbSl OKPY)KAIOLIUX JIIOJIeH, COONIOJIEHUSI HOpPM
rPaMOTHOTO TOBEACHHUS B OKpYXarolled NPUPOAHONH cpene, NMOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM 6uonorun e panroHaIbLHOTO
MPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUU B 3KocucTeMax (IL[enH MUTaHusA);

YMEHHUE BBINOJIHATH Ja00OpaTOpHbIE M MPAaKTUYECKHe paboThl, COONI0IATh MpaBuiIa MPU
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;



yMEHHE KPUTHYECKH OICHHWBATh M HHTEPIPETHPOBATh MH(OpMANNIO OHOIOTHYECKOTO
COJIepKaHUsl, BKJIIOYAIOLIYIO ICEBJAOHAYYHbIE 3HAHUSA W3 PA3IMYHbIX HMCTOYHHMKOB (CpEACTBa
MaccoBOM WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh IIIOOATBHbBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE U YCTHBIE COOOLIeHHs, 0000mas
Ouonormyeckyro HMH(GOpPMALUIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HauMeHOBaHHe pas3ziesioB U TeEM KosimyecTBO yacoB JnekTpoHHbIE (UPPOBbIE) 06pa3oBaTebHbIE PECYPChI
n/m IpoTrpaMMBbl Bcero|| KonTposbHble || IlpakTuyeckue
paboThI paboThl
1 BuoJsiorust kak Hayka 2 0 0.5 Bubanorteka LIOK https://m.edsoo.ru/7f41c292 fxnacc
https://www.yaklass.ru
2 YKuBble cucTEMBI U UX 1 1 0 Bu6auoTteka LIOK https://m.edsoo.ru/7f41c292 Pemy ET'9
opraHusaunus https://ege.sdamgia.ru
3 XVMMHUYECKUH COCTaB U CTPOEHUE 8 0 1 Bu6snoreka LJOK https://m.edsoo.ru/7f41c292 Pemy EI'J
KJIETKU https://ege.sdamgia.ru
4 JKusHenesTe/IbHOCTb KJIETKU 6 1 0 Bu6snoTeka LOK https://m.edsoo.ru/7f41c292 Axnacc
https://www.yaklass.ru
5 PasMHoOXeHUe U UHAUBU/yalbHOE|| 5 0 1 bubanoreka LIOK https://m.edsoo.ru/7f41c292 fAxnacc
pa3BUTHE OPraHU3MOB https://www.yaklass.ru Pemy EI'3 https://ege.sdamgia.ru/
6 HaciencTBeHHOCTD U 9 1 1.5 Axnacc https://www.yaklass.ru Pemry EI'J
HW3MEHYMBOCTh OPraHU3MOB https://ege.sdamgia.ru/ ]]
7 Cesiekuusi opraHu3MoB. OCHOBBI 3 0 0 [[PubaunoTeka JOK https://m.edsoo.ru/7f41c292 fAxnacc
OMOTEXHOJIOTUU https://www.yaklass.ru Pemy EI'3 https://ege.sdamgia.ru/
|£[o6aBI/ITb CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 34 3 4
[TPO'PAMME
11 KJIACC
Ne || HauMeHoBaHMe pa3/ieJiOB U TEM ‘ KosinyecTBo 4acoB ‘ JnekTpoHHbIe (IMdpPOBBIE) 06pa30BaTe/bHbIE PECYPCHI
n/n IpOrpaMMel Bcero|| KoHTpoJibHbIE [IpakTHyecKkue
paboThl paboThI
|1 ||3BOJI}OLU/IOHHaH 610JI0THUA H 9 H 0 H 1 HHKJlacc https://www.yaklass.ru Pemy EI'3 https://ege.sdamgia.ru/
2 Bo3HukHOBeHUe U pa3BuTHe || 10 1 0.5 Axnacc https://www.yaklass.ru Pemy EI'3 https://ege.sdamgia.ru/
»KU3HU Ha 3emJie
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[TPO'PAMME

Ne || HamMeHoBaHMe pa3ziesioB U TEM KosimuectBo 4yacoB JeKTpoHHbIE (IIMPPOBBIE) 06pa30BaTEbHbIE PECYPChI
n/n [IpOrpaMMbl Bcero|| KoHTposbHBIE [IpakTHyeckue
paboThl paboThI
3 OpraHu3Mbl U OKpY:Katoias 5 0 1 Bubanorteka LIOK https://m.edsoo.ru/7f41cc74 fAxnacc
cpeza https://www.yaklass.ru Pemry ET'3 https://ege.sdamgia.ru/
4 Coob1iecTBa U 10 1 0 bubanoTeka L|OK https://m.edsoo.ru/7f41cc74 fAxnacc
3KO0JIOTUYECKHE CUCTEMBI https://www.yaklass.ru Pemy EI'3 https://ege.sdamgia.ru/
|£[06aBI/ITb CTPOKY
OBIIEE KOJIMYECTBO YACOBTIIO | 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru/
https://ege.sdamgia.ru/

		2023-09-07T14:21:53+0500
	Оренбургская обл. п. Саракташ
	Директор_ Сухова Людмила Александровна
	я подтверждаю этот документ своей удостоверяющей подписью




