PABOYAS ITPOT'PAMMA
0 Y4eOHOMY mpeaMeTy
"buosiorus"

Kiaacceni: 10

ABTOp COCTaBUTEJIb:
Mamonmoe Anexcanop Baaoumuposuu



COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak nayka. CBs3b OMOJOTHUHU C OOIICCTBEHHBIMHU, TEXHHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKamu, (uiocoduei, 3TUKOW, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(GbopMUPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTHYECKIX HayK.

Mertoapl TO3HAHMSI )KUBOU MPUPOIBI (HAOII0IeHNE, SKCIIEPUMEHT, OITUCAaHUE, U3MEpPEHHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBON TIPUPOIBD».

JlaGopaTopHble M IPaKkTHYeCKHE PadOThI:

[Ipaktnueckas pabora Ne 1. «lcmonb3oBaHWE pa3IMYHBIX METOJOB IPH H3YYCHHH
OMOJIOTHUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble ccTeMBbI U HX OpPraHU3aIUA.

Xusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTiIMuYue >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucTeM W WX pa3zHooOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHM3MEHHBIM,  MONYJISUMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuubl 1 cxembl: «OCHOBHBIE NMPU3HAKU KU3HW», «YPOBHH OPTaHHM3alUUA KHUBOM
MIPUPOJIBI».

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMH4eCKHil COCTAB U CTPOCHHE KJICTKH.

XWMUYECKUM  COCTaB  KIETKM.  XUMHYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHbBIE BEILIECTBA.

@OyHKIMM BOJbI M MUHEpPAJIbHBIX BeUIECTB B kieTke. llomaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumebie
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMNU OETKOB.

®epMeHTHl — OMoONOrMueckue Karanuzatopbl. CTpoeHHe (hepMeHTa: aKTUBHBIN LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Ormiavuust  (epMEeHTOB  OT
HEOPraHWYECKHUX KaTalIn3aToOpOB.

VYraeBosl: MOHOCAaXapH bl (TII0K03a, pr0o3a 1 1e30Kcupr003a), Jucaxapuabl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeiIoao3a). buomorndyeckue (yHKUUU
YTJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochonmunuasl, crepounbl. ['mapodunsHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu aunuaoB. CpaBHEHHE YTIJIEBOAOB, OEIKOB M JIMIHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKIE€MHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne u ¢dynkuuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[uronorus — Hayka o kierke. KimerouHas teopust — npumep B3aMOIECHCTBUA HIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI N3yUEHUS KIIETKU.



Knerka kak nenoctHas xuBas cuctema. O0Imue Npu3Haky KJIETOK: 3aMKHYTasi Hapy KHasi
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunbel kieTok: sykapuoTudeckas U mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KHUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAJIHMKC, UX (DYHKIIHH.
[Tna3matnueckass memOpaHa, e€ cBoiictBa M (yHkuuu. lluroriazMa u e€ OpraHoubL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHouJbl KJIETKH: MUTOXOHAPUH, I1acTUbl. [IporcxoxaeHne MUTOXOHAPUH U IUIACTUA. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUYKH, KTyTUKU. DyHKIMN OPraHOUAOB KIETKU. BKitoueHus.

Snpo — perynsaTopHblii neHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuora3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

JdemoHcTpaumnu:

IMoptpetel: A. JleBenryk, P.I'yk, T.IlIBann, M. llIneinen, P. Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammbl:  «PacnpeneneHne XUMUYECKHMX J3JEMEHTOB B HEKHUBOM IPUPOLE»,
«Pacnpenenenne XuMUYECKUX IEMEHTOB B )KMBOW IIPUPOLIE».

Tabmuuer u cxemer: «Ilepuoanyeckas Tabnuia XUMHUYECKHX 3JEeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Oenka», «CTpoeHue Mosekyisl Oenka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapruoTUUeCKOn
KIeTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

OO6opynioBaHME: CBETOBOW MMKPOCKOI, 000pyIOBaHME JUIsl NPOBEIEHUS HAOIIOICHUH,
U3MEpPEHMH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHbBIX, JKUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U pPaKTHYeCKHE PAdOThI:

JIaGoparopHnast pabora Ne 1. «/3yueHHe KaTalUTUYECKON akTMBHOCTH (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JIaGoparopHas pabora Ne2. «M3ydeHue CTpOeHHs! KJIETOK PpAcTeHUH, >XKUBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMUCAHHUE».

Tema 4. /KusHeaesTeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWISANMS (TNIACTUYECKH OOMEH) U
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Tpoliecca Metadonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMAaHUH MeTabo0Inu3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOGHBIN U retepoTpodHblid. Poas GpepmeHTOoB B 00MEHe
BELIECTB U ITPEBPALICHUH DHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakuum QoTocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpebl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyoIue OakTepuu. 3HaAYeHUE XEMOCHHTe3a Ul KHU3HH Ha
3emute.

OHepreTndyeckuii oOMeH B  KieTKe. PaclieruieHue  BEIIECTB, BBIJCIEHHE WU
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTarbl S3Heprerndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunmupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakuum wmarpuuHoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzanus
reHeTUYecKoil uH@popMmaluu B KieTke. ['eHeTHnueckuil koA U ero cBoMcTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtanbl TpaHcasiuuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.



Hexnerounsie ¢opmbl ku3Hum — BHUpychl. Mcropuss oTkpeitus BupycoB (/1.
U. ViBanoBckmit). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHOTO IIMKJIa BUPYCOB. bakrepuodaru.
bone3nu pacteHuii, KUBOTHBIX U YEJIOBEKA, BhI3bIBaeMble BHUpycamu. Bupyc nmMmmyHnonedunura
gyenoBeka (BUY) — Bozoyaurens CIIM/la. OOpaTtHasi TpaHCKpHIIHS, peBEpTa3a U WHTETrpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIMA.

JdemoHcTpaumnu:

Hoptpetst: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.

Tabmuier  w cxembl: «Tumbl  mwuTanus», «Merabomusm», «MUTOXOHIPHS,
«DHepreTnueckuii oomMen», «Xmnopormiact», «Dorocunres», «Ctpoenune JIHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHetmueckwii  kom», «Bupyce,
«baktepuodarn», «Crtpoenune u ku3HeHHbIM 1wk Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

Ob6opynoBanue: moaenu-anmmukanuu «Y npoenne JJHK u tpanckpunuumsy», «buocunres
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTypsl JIHK.

Tema 5. PasMHoO:KeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounslii nuki, WM >KU3HEHHBIM UK KieTku. Mutepdaza u muros. Ilpouecchl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuel. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYAJIbHOTO Pa3BUTUS
OpraHU3MOB.

Henenue knetku —muto3. Ctaanu muro3a. [Ipoueccsl, mpoucxosaiiye Ha pa3HbIX CTAIUIX
MUTO3a. broIOrnyeckuit cMpIca MUTO3a.

[IporpamMmmupyemas rudesnb KIETKH — aloInTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe U TMoyioBoe. Buasl  Oecronoro
pPa3MHOXEHHS: JeJIEHUEe HaJBOE, NOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTINYHUSA OT OECIOI0ro.

Metio3. Craguu meitosa. [lporeccsl, npoucxosnme Ha ctaausx menosa. [loBenenue
XpoMmocoM B Meiio3e. KpoccuHrosep. buosnornueckuii CMbIC U 3HaUEHUE MEH03a.

I'amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE XKene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (crepMaTo3ouf,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanbHOoe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TracTpysIsAlus,
opranoreses. [TocramOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHANIBHOIO PA3BUTHSL: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IBETKOBOIO PaCTEHUS: CTPOCHUE CEMEHH, CTaANH
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauipl u cxembl: «DopMbI pa3MHOKEHHST OPTaHU3MOBY, «J|BOITHOE OIIIOOTBOPEHHUE Y
I[BETKOBBIX PacTeHU», «BereratuBHOE pa3sMHOXKEHUE pacTeHU», «Jlenenue kieTku OakTepuiiy,
«CtpoeHne TMOJOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «KieTounslid nukmy, «Perumkanus
JHK», «Muros», «Meiio3», «IIpsmoe n Henpsimoe pa3BUTHE, «]'aMeTOoreHe3 y MiIeKOIUTalOIINX
U 4yenoBekay, «OCHOBHBIE CTAaJUH OHTOTEHE3a.

OO6opynoBaHue: MHUKPOCKOI, MHUKpomnpenapaTsl «CrepmMaTo30Mbl MIIEKOIHUTAIOLIETOY,
«SlinekneTka MieKonuTaromero», « Kapuokunes B kieTkax KOpelka JIyka», MarHUTHast MOJIEIb-
anmukanus «Jlenenue knerkny», mojens JTHK, monens metadaznoit xpoMocoMmsl.

JlabGopaTopHble U NpaKkTHYecKue padoThi:




JlabopaTtopHas pabota Ne 3. «HabmroieHre MuTO3a B KJIeTKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpENapaTaxy.

JlaboparopHass pabora Ne4. «V3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha TOTOBBIX
MUKpOTIpenaparax.

Tema 6. HaciienicTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer m 3agaun reHeTuku. McTopus pa3BuUTUS TEHETUKU. Ponb HUTOJNOrMU U
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETHKH (THOPUIOJOTHYECKHM, IHUTOICHETHYECKUH, MOJICKYJISIPHO-
reHeTudeckuii). OCHOBHbIEC T€HETUYECKHE MOHATHUS. |'eHeThuUeckasi CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpeIIMBaHMII.

3aKOHOMEPHOCTH  HACNEJOBaHUsI  MPU3HAKOB,  ycTaHoBJeHHble ['. Mennenem.
MonorubpuaHoe CKpeluBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MoKoJieHus. [IpaBuio
JOMUHUPOBaHMUS. 3aKOH pacHIeIUIeHHs Npu3HakoB. [umore3a uyuctorhl ramer. [lonmHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JuruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOIO  HACIEIOBaHUS IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Hcrnonp30BaHne aHATM3UPYIONIETO CKPEIIMBAHUS IJI ONIPEIETICHUs T€HOTHIIAa 0COOH.

CuerieHHoe HacienoBaHue mpusHakoB. PaGora T.Moprana 1o CHEIUIGHHOMY
HACJICIOBAHUIO I'eHOB. HapyllleHrne cuernieHns TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpUs HACTEICTBEHHOCTH. [ eHeTUYeCKue KapThl.

I'enernka nmona. XpoMOCOMHOE OINPENEICHUE M0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
T1OJIOM.

N3MenunBOCT. BU1bl N”3MEHUMBOCTH: HEHACIIEICTBEHHASI U HACJIeACTBEHHAas. PoJib cpesibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTUKA MOJU(PUKALHMOHHOW H3MEHUYMBOCTH.
Bapuanuonssiii psinq u BapuanoHHas kpuBas. Hopma peakuuu npusHaka. KoauuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

HacneacTBenHas, Wi reHOTUITMYECKAst, K3MEHUYNBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.
Meiio3 u MoNOBOM mpormecc — OCHOBA KOMOMHATHBHOM W3MEHUMBOCTH. MyTalliOHHAs
M3MEeHYNBOCTh. Kimaccudukamus MyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
MPUYHHBI MyTaluii. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSIJOB B HACIEICTBEHHON
u3meHunBoctu H. 1. BaBuioga.

BuesnepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YeEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAesieHHe TEeHOTHUIA: TOJIHOT€HOMHOE CEKBEHUPOBAHME,
TEHOTHIUPOBaHKUE, B TOM yucie ¢ nomoipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMOocoMHBIE Oosie3HH. ComaThdeckue H TeHepaTuBHbIe MyTanuud. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 30pOBOTO 00pa3a KU3HHU, NUATHOCTUKU, MPO(YUIAKTUKYA U JICYCHUS T€HETHUYECKHUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYECHWE MEAUITMHCKOW TEHETHKU B
MPEIOTBPAIICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUI YeTOBeKa.

JdemoHcTpaumnu:

[optpetst: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YUerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuinos.

Tabauirel 1 cxembl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €r0 IIUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacIICIUICHUs] W €ro IUTOI€HETUYeCKas OCHOBa», «3aKOH YHCTOThI TaMeT»,
«Jlurubpuanoe ckpeumBanue», «lluronornueckue OCHOBBI AUTUOPUIHOTO CKPEIIMBAHH,
«Meio3», «B3zauMozaeiicTBue aJienbHbIX TEHOBY, «I eHeTHYecKne KapThl paCTEHHM, )KUBOTHBIX U
yenoBekay, «['eHetmka mona», «3aKOHOMEPHOCTH HACJIEJAOBAHMS, CUEIJIEHHOTO C IOJIOMY,
«KapuoTtunsl denmoBeKa W JKUBOTHBIX», «Buapl w3MeHunBocTHY», «MonudukannonHas




U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTaloHHas
U3MEHYUBOCTDY.

O6opynoBanue: MoJenHu-anuiMKanun «MoHorubpuaHoe ckpeniuBanue», «HemonHoe
JOMUHUpOBaHue», «JluruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON H
Mukpornpenapar «Jposoduna» (Hopma, mytanuu Gopmbl KPbUILEB U OKpPAcKu Tela), repdbapuit
«I"0pOoxX OCEBHOW».

JlabopaTopHble U NpaKTH4YecKue padoThbi:

JlaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPHUIHOTO M JUTUOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaboparopHast pabota Ne 6. «M3yueHne MoauuKanMOHHOW U3MEHUNBOCTH, IOCTPOCHHE
BapHAIlMOHHOTO psAJia U BapUAIIMOHHOMN KPUBOW.

JlaGopatopnass pabGora Ne7. «AHamm3 MyTtamuii y JApo30¢MIbI Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBiieHHE U aHATIN3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekius Kak Hayka U MPOLECC. 3apOXKICHUE CENIEKIUU U JoMecTuKauus. Ydyenue H.
. BaBuioBa 0 LIEHTpax HPOUCXOXKAECHHS W MHOrooOpaszus KyJbTYpPHBIX pacTeHHil. LleHTpbl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METO/Ibl CeNIEKIIMU. MaccoBbIi M MHAMBUYyaJIbHBIM OTOOPBI B CENEKIUU
pacteHuil u kuBOTHBIX. OlIeHKa 3KCcTephepa. bIN3KOpoaCTBEHHOE CKpEIIUBaHUE — MHOPUAMHT.
Uucras nuaus. CKkpeluBaHue YUCThIX JIMHUMN. ['eTepo3uc, win rubpunnas cuwia. Heponcrsennoe
ckpemuBanue — aytopuaunr. OtganénHHas ruOpuguzanus U e€ ycnexu. McKyccTBeHHBIN
MyTareHe3 U IOJy4YeHHE MOJIUILUIONI0B. JIOCTH)KEHUSI CEJIEKLMHM PAcTeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib NpPOU3BOACTBA. ['€HHas WH)KeHepHs. OTambl CO3/aHUA
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas umxenepusi. Knetounsie
KyJbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiioHnpoBaHue BHICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JITHYecKkue mnpobiemsl. MO —
FeHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanuu:

Hoptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabnuuel u cxembl: kapra «L[eHTpBl MPOUCXOXKIEHHS W MHOr000pasust KyJIbTYPHBIX
pactenuit», «Ilopoapl noMamIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHHil», «OTnanéHHas
rubpuamzanusy, «Paboter akamemuka M. @. UBanoBay, «[lomummounus», «OOBEKTHI
O6uorexHonorun», «Kierounsle KylabTypbl U KIOHHpOBaHUE», «KOHCTpynpoBaHHE U NEpEeHOC
TEHOB, XpPOMOCOM).

O6opy10BaHMEe: MYJSDKU IUIOJIOB U KOPHEIUIONOB JUKUX (DOPM U KyJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKoX035ICTBEHHbIE PACTEHUS.

JlaGopaTopHble U pPaKTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJIbI U JOCTUKEHMS CEJEKLUU PACTEHUN W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA).

11 KIIACC

Tema 1. DBoJaIOIHOHHAA OHOJIOTHA.
[Ipennochuiki BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTHH. BiusiHUE YBOMIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.



CeuzerenscrBa »BoMonMH. laneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B [TAJICOHTOJIOTUYECKOH JIeTonucH, nepexonbie (opmbl. bruoreorpaduueckue: cxoacTBo u
pasnnuue ¢ayH u (Jop MATEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJACTBA U Pa3iIuyusi SMOPUOHOB pa3HBIX BUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, aHAJOTUYHBIC, PYIUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomonmonHass Tteopus Y. JlapBuHa. Ilpennochiiku BO3HMKHOBEHMS JIapBUHU3MA.
JIBIoKymme Cuibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH PECypcoB, HeompenenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosmonnu (CTO) u €€ 0oCHOBHbBIE TOJI0KEHUS.

Muxkpossomronus. [Tomynsanus kak eqMHULA BUIA U 3BOJIIOLUY.

JBmkytue cuibl ((pakToOphl) IBOJIONKUKA BUJOB B Mpupoae. MyTallMOHHBIN Tpolece U
KOMOMHATUBHAs U3MEHYMBOCTB. [lomynsuonHbIe BOJIHEI U Apeiid reHoB. M3omamus u Murparus.

EcrecTBeHHBIl 0TOOp — HampaisIOmUi (akTop HBoIOUH. DOPMBI €CTECTBEHHOTO
otbopa.

[TprucnocoOIeHHOCTh OPraHU3MOB KakK pe3yJbTaT 3BoJtonun. [IpuMeps! npucnocodaeHnii
y Opranu3mMoB. ApoMop(}03bl U UIMOAJANTALIUH.

Bun u Bupoo6pazoBanue. Kpurepuum Buaa. OcHoBHblE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUECcKoe.

Maxkpoapomtonusi. @opMbl 3BONMIONUM: (PUIIeTUYECKas,, TUBEPreHTHasi, KOHBEPIeHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHue  OT  HecHElUAJIM3UPOBaHHBIX  nIpenkoB.  [Iporpeccupyromas
crenuanu3anys. AnanTuBHas paauanys.

JdemoHcTpaumnu:

[optpetsl: K. JIunne#t, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkensb, @. Mrosep, A. H. CeBepiios.

Tabmuuel u  cxembl: «Pa3BuTne opraHuyeckoro Mupa Ha 3emie», «3apoJIbIIIH
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «@PopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBeHHBIl 0TOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHorooOpasue Mopos
JKUBOTHBIX), «ITomynsimumy, «MyTanuonHas U3MEHYUBOCTDHY, «ApoMopdo3bI»,
«Monoananranumny», «OO0mas nereHepanusy, «JBwxyime cuibsl 3Bomonuny», «Kapra-cxema
mapupyra myremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucnocodieHHOCTH
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000pa30BAHUEY.

O60py10BaHKe: KOJJIEKIIHUS HACEKOMBIX C Pa3JIMUYHbIMHU TUIIAMU OKPACKH, HaOOp IJI0J0B U
ceMsiH, Kosutekuus «IIpumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX», MOJIeNIb «OCHOBHBIE
HaIpaBJICHUS IBOJIOLUNY», 00bEMHAs MoJieNb « CTpPOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaguyeckas kapra Mmupa, KojuleKuus «DOpMbI COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX U pacTeHHi», Mozaensb anmiukanus «llepekpéct xpomMocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe mATYIIKM», MHUKporpenapar «/Ipozoduna» (HOpMma,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHeHHE BUAOB IO MOP(POIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnass pabora Ne2. «OmucaHue HOpUCHOCOOJIEHHOCTH OpraHuzMa u eé
OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE ’KU3HHU Ha 3eMuie.

JloHay4HbIE NIPEACTABICHUS O 3apOXKACHUM XKU3HU. HayyHble rUnOTE3b BOSHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M TMaHCIepMUs. XHUMHUYECKas IBOJIIOIUSA. AOWMOTEHHBIH CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUECKON
sBostony. HauanbHele stansl 6uonorndeckoit spontonuu. ['nnoresa PHK-mupa. ®opmupoBanue



MEMOpaHHBIX CTPYKTYpP M BO3HHMKHOBEHHE INPOTOKJIETKU. [lepBble KIETKHM U HX HBOJIOLHUA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazBuTue xxu3nu Ha 3emiie 1o 3pam U nnepuojaM. Karapxei. Apxeickas u mpoTepo3oncKas
spsl. [aneo3olickas spa u €€ nepuopl: KeMOPUHCKU, OpPJJIOBUKCKHNA, CHITYPHUICKHIA, TE€BOHCKHIHA,
KaMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iickas 3pa U €€ Iepuoabl: TPHACOBBIN, IOPCKUHI, MEJIIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajieoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIMMaTra U IeoJIOTHYECKUX IMpoleccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
PacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuii ¥ UBOTHBIX. [losiBIeHuE, pacuBer
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BOMOINH. OCHOBHbBIE CUCTEMATUYECKUE
IpyIIbl OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTpPONOJIOTMS Kak Hayka. Pa3Buthe mnpencTtaBieHUN O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo/1bl u3yueHus aHTpornorene3a. CXoAcTBa U pa3indusl 4eJoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTIOBEKa.

JBmwxymme cuibl (pakTopsl) aHTpomoreHeza. HacienacTBeHHass HM3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBIILICHHUE,
peub.

OcHOBHbBIE CTaJIMM U BETBHU SBOJIOIMHM YEJIOBEKAa: aBCTPAJIONUTEKH, YeTOBEK yMETbIi,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBAHUS, 00JIACTh PaCHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoNeouHas (eBpa3uiicKas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3uaTCKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX Pac K yCIOBUSM CyliecTBOBaHUS. EAMHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JdeMmoHcTpanum:

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

Tabnuuel u cxembl: «Bo3HukHOBeHHEe COTHEUHOM cUCTEMBI», «Pa3BUTHE OpraHu4ecKoro
mupa», «PacturenpHas knetka», <« KuBoTHas kieTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl CUCTEMAa OPraHUYeCKOro Mupa», «CpaBHEHHE aHATOMUYECKMX YEPT CTPOCHHS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJIC€OHTOJOTHYECKHX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4YeJOBeKa», «JlpeBHelmme moan», «peBHue moaw», «llepsbie
COBpPEMEHHBIE JTIOAN», «YenoBeueckne pacb.

Ob6opynoBanue: Mynsku  «llporcxoxkaenue uenoBeka» (OIOCTBI aBCTPaJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMaHbOHIIA), CIENKU WIN U300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeJoBeKa (KaMHHM-4OoIIepsl, pyOuia, ckpebia), reoXpoHoioruyeckas tadiauna,
KoJuTeKIUs «@opMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PACTECHHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktuueckas padbora Ne 1. «3ydeHue nckomaemMpIx OCTaTKOB PACTEHUM U KUBOTHBIX B
KOJUIEKLIASAX).

DKkckypeust «IBOJIONNS OPraHMYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIH WM
KpaeBequecKuil My3en).

Tema 3. Opranu3mbl U OKpPY:KaKIIAs cpeaa.

DKojorusl Kak Hayka. 3agadd W Pa3fedbl dKOJIOTHH. METONbl JKOJIOTHYeCKHX
UCCJICIOBAaHMA. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenbl  OOWTaHWS ~ OpPraHWU3MOB:  BOJHAS, HA3€MHO-BO3JYyIIHAs,  ITOYBCHHAS,
BHYTpUOpPTraHU3MEHHAsI.

Oxonornueckue (axroprel. Knaccudukanus sxomorudeckux (HaxkTopoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.



AbGuoTtnueckue  GakTopbl:  CBET, TEMIEpaTypa, BIAKHOCTb. DoTonepHoaAu3M.
[TpucnocoOeHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (paKkTOPOB. bruojornueckmue puTMel.

buornueckne dakropel. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyaJiu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaxXJeOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aUMOJICHCTBUI JJISl CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nomnyasanud. OCHOBHBIE I10Ka3aTesd IOIYJISALUH:
YUCJIEHHOCTh, IUIOTHOCTb, POXJA€MOCTb, CMEpPTHOCTb, MNPUPOCT, Murpauusa. JuHamuka
YHCJICHHOCTH HOIYJISALUU U €€ PEeTyJIsaLysL.

JdemoHcTpaumnu:

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

Tabnuiel u cxemsl: kapta «IIpupoansie 30Hb1 3eMiuan», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«®Doronepuogusm», «llomymauuny, «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH IOMYJISALUH
uH}py30pun-Tyhenbkm», «llumenpie menmy.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHast pabora Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT
oOUTaHUM.

JIaGoparopnas padota Ne 4. «BausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

ITpakTuueckas padora Ne 2. «Iloacy€r IUIOTHOCTH MOMYJIALUMN pa3HbIX BUJOB PACTCHUI».

Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI.

CooOmiectBo  opranuzMoB —  OuoneHo3. CTpykTypbl  OuOIEHO3a:  BUAOBasi,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Buapl-noMmuHanTel. CBsi3u B OMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). IloHaTtne 00 skocucTeMe M OHOreoIeHO3e.
@OyHKUMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduyeckuwe (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE II0Ka3aTeld 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKHE MUpaMUAbLI: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBolcCTBa
HKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALMS, pazBuTue. CyKueccus.

[Ipupoanble SKOCHUCTEMBI. DKOCUCTEMBI O03€p U peK. ODKOCHCTEMa XBOHHOTO WIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak axtop ycroiunBoctu skocucteM. CoxpaHeHne OMOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (YIJIepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouocdepe 3emian. AHTponoreHHbie u3MeHeHus B buocdepe. [modansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE MPUPOII M YenoBeyecTBa. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA
ycroiunBocTu 6nochepsl. OCHOBA pallMOHAIBHOTO YNPaBJICHUs MPUPOIHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M 0XpaHa IPUPOIbI.

JdemoHcTpaumnu:

Hoprpersl: A. /Ix. Tencnn, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuie! u cxemsl: «IIumesslie nenu», «buoneHos: coctaB u cTpykTypay, «lIpupoaHsie
coobmiectBay, «llemu mnuTaHus», «OKoNOrMUecKas mnupamuaa», «buochepa u yemosex»,
«IJKocHuCcTeMa MHUPOKOIUCTBEHHOTO JIecay, « IKOCHCTEMA XBOMHOT O Jieca», «bruorenos Bogoémay,
«ArporneHo3», «lIpuMepHble aHTpPONOTeHHblE BO3ACHCTBHS Ha NpUpody», «Baxueimme
MCTOYHUKHU 3arpsi3HEHUsl BO3JyXa U TPYHTOBBIX Bon», «[louBa — BakHeWIIas COCTaBISOLIAS




ouochepnr», «DakTopel gerpamanuu  mouB», «llapHukoBBIT  3PdekTy, «DakTOpHI
PaIuoaKTUBHOTO 3arpsi3sHeHUs: Onocdeprl», «Od1as cTpykrypa ouocheps», «Pacrnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Onochepr», «Kpyrosopor yriepoma B Ouocheper,
«KpyroBopoT a3ora B mpupojie».

Ob6opynoBanue: Mojenb-ammiukanua — «Tunuynele  OMOIEHO3BI»,  repOapuit
«PacturenpHbie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenw — BakHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYpP», TrepOapuil W KOJUIGKIUH PACTEHUH U IKHUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
®Denepatu, U300paKeHUS OXPaHIEMbIX BUJIOB PACTCHHUM U KUBOTHBIX.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00YyYaloUIMMUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JIUIYHOCTHBIM, METAPEIMETHBIM H
MNpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NHMYHOCTHBIX PE3YyJbTATOB OCBOCHHS MpeaMera «bHOJOrHs» BbIAEIEHBI
CIEyIOIIME COCTABIAIOIINE: OCO3HAHHME OOYyYarOIIMMHCA  POCCUKUCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOMPEEICHUIO,
HAIM4YUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHH, ILIEJCHANpPABICHHOE pPa3BUTHE BHYTPEHHHUX
yOEXKIEHUHM JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OHMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4aloIInXCsl PyKOBOJACTBOBATHCS B CBOEH
ACATCIIBHOCTH LCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIUMH CHUCTEME 6I/IOJIOFI/I‘-ICCKOFO
o0pa3oBaHus, HATMYME KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMera «buonorus» IOCTUTAlOTCS B €IMHCTBE
yq€6HOI\/JI M BOCIHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCIUTAHUA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXEHUS K 3aKOHY W IPABONOPAAKY, YEIOBEKY TpyJa U CTApIIEMy IIOKOJIEHHIO, B3aHMHOI'O
YBOXEHUS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pPe3yabTaThl OCBOCHUS yueOHOTO npeaMeTa « bronorusy TomKHBI OTpaxarh
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIecTBa,
pacIIMpeHHe >KU3HEHHOTO ONBITa U ONbITa JAESITEIBHOCTH B MPOLECCE pPealn3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIUTATEIIBHOMI JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxaaHCKOr0 BOCIIMTAHUS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3UIMU  OOYYaloIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIeCTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M 0O0S3aHHOCTEH, YBa)KEHHE 3aKOHA H
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOI 1€ATEILHOCTH MPH CO3JJaHUU yUEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATeNbHbIX 33/1a4, BBIMOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENAENATh COOCTBEHHYIO TIO3MILMIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMEHHE YYMTBIBATb B CBOMX JIEHCTBHSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIOJIEH C pa3HbIMU YOSKICHUAMH, KYJIbTYPHBIMUA HEHHOCTSAMHU M COLMATbHBIM
MIOJIOXKEHUEM;

TOTOBHOCTb K COTPYJHHMYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX,
[IO3HABATEIIBHBIX M UCCIIENOBATEIbCKUX 3aJay, YBAXUTEIBHOIO OTHOLICHUSA K MHEHUIO
OTIIIOHEHTOB MPU 00CYKJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU NEATECIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUNUCKOMN TPaKIAHCKOW WACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepel PonMHON, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, CBOM SI3BIK U KyJIBTYpPY, IIPOILIOE U HACTOSAILEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACIEIUI0 U MaMITHUKAaM IPUPOJIBI,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYIE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAHOBJIEHHE U pa3BUTHE
01oJ0ruM, MOHUMaHUs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeitHast yoex1€HHOCTb, TOTOBHOCTD K CITYKEHUIO U 3aiure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CTIIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMNBOTO OYAyIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMENHON JXKU3HU B COOTBETCTBUHU C TpaauuusIMnu HaApoOaAOB
Poccuu;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

OCTECTUYCCKOC OTHOIICHUE K MHPY, BKIIIOYasd 3CTCTHKY 6I)ITa, HAay4YHOI'O U TCXHUYCCKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIEHHIA;

IIOHUMAHHUEC OMOIINOHAJIBHOT O BO3I[CI>’ICTBH$I JKUBOU MprUpoAbI 1 eé OECHHOCTH,

TOTOBHOCTh K CAMOBBIP@KEHHIO B PasHBIX BHJAX HCKYCCTBA, CTPEMJIEHHE TMPOSBIIATH
KauecTBa TBOPYECKON JTMYHOCTH,

5) pu3nyeckoro  BoCHHUTAHUs, (OPMHUPOBAHMA  KYJbTYPbl  3I0pPOBbSI M
IMOLUMOHAIBLHOI0 GJIArONOJy4usi:

MOHMMAaHUE M pealih3alus 3JJ0pOBOro U 0e30macHoro odpasa Ku3HU (3710pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKUX MPaBWJI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHH U OTABIXA,
perynsipHass ¢GuU3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

IIOHUMAaHHWEC M[CHHOCTU IIPaBUJI HWHIAUBUAYAJIBHOIO0O W KOJIJICKTHUBHOI'O 0e30macHoOro
MOBE/ICHHUS B CUTYAIIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HaHUE MOCJIEJCTBUI U HENPUITHUS BPEIHBIX NMPUBBIUEK (YHOTPEOIEHUS aIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIUTAHUS
TOTOBHOCTB K TPy, OCO3HaHHUE [IECHHOCTH MacTepCTBa, TPYHAOI00uE;



FOTOBHOCTh K  AKTHBHOM  JICATCILHOCTH  TEXHOJOTHMYSCKOM M  COIMAJIbHOU
HaHpaBHeHHOCTI/I, CHOCOGHOCTB I/IHI/II_[I/II/IpOBaTL, HJIaHI/IPOBaTI: U CaMOCTOATCIIBHO BBIIIOJIHATH
TaKyIo JCSITCIbHOCTD;

MHTEpEC K pa3iuyHbIM chepaM npodecCHOHANbHOM AeATEIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaAHHBIN BEIOOP Oyaymiel mpodeccuu 1 peaaTnu30BbhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIaHbI,

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPA30BAHHIO HA MPOTSDKCHUU BCel
JKU3HHU;

7) 3KOJIOTHYECKOTO BOCIIUTAHUSI:

9KOJIOTMYECKH I[eJIecO00pa3HOe OTHOILICHHE K PUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS JKOJIOTMYECKOH KyJIbTYphl: MPUOOpPETEHHE OIbITa TUIAHUPOBAHUS
MOCTYIIKOB ¥ OIICHKH MX BO3MOXHBIX MMOCCICTBUHN IS OKPYIKAIOIICH CPEJIbI;

OCO3HAHME TJI00AILHOTO XapaKTepa SKOJIOTMYCCKHUX MPOOJIeM U IyTel UX PEIICHHUS;

CIIOCOOHOCTH MCIOJIb30BaTh MPHOOPETAEMbIC TP U3YUYCHUH OMOJIOTHH 3HAHUS U YMCHHUS
OpU PEIICHUU MPOOJieM, CBA3aHHBIX C pallMOHAILHBIM IMPHPOJIONONIBE30BaHHEM (COOIOACHNE
NpaBUI MMOBEJCHUS B MPHUPOJIC, HANPABICHHBIX HA COXPAHEHHE PABHOBECHS B DKOCHCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHBHOE HENPHUATHE JCUCTBHU, NPUHOCSIIMX BPEI OKPYKAIOIIEH MPUPOTHON cpeje,
YMCHHUC IIPOTrHO3UPOBATH He6HaFOHpI/I$ITHBIe 9KOJIOTUYCCKUE MOCICACTBUA MPCANPUHUMACMbBIX
JICUCTBHI M MIPEAOTBPAIATh UX;

HAJIMYHUEC Pa3BUTOr0 SKOJIOTMYCCKOI'O0 MBIIIJICHUA, SKOJIOTHYECKOU KYJIBTYpPbI, OIIbITa
JIeATEIbHOCTH ~ DKOJOTMYECKOW  HANpaBICHHOCTH, YMEHHs pPYKOBOJACTBOBAaTbCS HMH B
HO3HaBaTeJII)HOI71, KOMMyHHKaTHBHOﬁ n COHI/IaJIBHOﬁ IMPAKTHUKEC, TOTOBHOCTU K Y4YaCTHIO B
NPAKTHYECKOHN ISSITEIbHOCTH YKOJOTMIECKOM HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

C(POPMHPOBAHHOCTb MHMPOBO33PEHHsI, COOTBETCTBYIOIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JMalore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHNUE A3BIKOBOM U UNTATENIBCKOM KyJIbTYPBI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHHEe crenupUKH OMONOTUU KaK HayKH, OCO3HaHHs €€ poiiu B (OPMHPOBAHUU
PalMOHAILHOIO HAYYHOI'O MBIIIICHUS, CO3JAHUN LIEJTOCTHOTO MPEACTABICHHS 00 OKPY KAIOLIEM
MHUpe KaK O €IUHCTBE NpUPOAbI, YelOBeKa U oOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpooeM COXpaHeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXJIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM LIMBUIIM3ALUU: 00ecreueHus
HOBOTO YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewatb pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IMyTeH BbIX0/a U3 TI00aTbHBIX
HKOJIOTMUYECKUX MPOoOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAallMOHATILHOMY
UCTIO0JIb30BaHUIO MPUPOIHBIX PECYpPCcOB U (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B IEJIAX MOBBIIIEHUS 001en
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAJIBHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil pu N3y4eHUN OHOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4YaeMble 3HAHUS Ul aHaiu3a M OOBSCHEHUS SIBJICHUMN
OKpY’KaIOIIeT0 MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUeE JeiaTb 0OOCHOBaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAyuyHbIX (PAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHWS JUIsl PEIICHUs
npo6JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;



OCO3HAHME IIEHHOCTH HAYYHOH NIESTEILHOCTH, TOTOBHOCTD OCYIIECTBIISATh MPOCKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30OBaHUIO, K
AKTUBHOMY TIOJYyYECHUIO HOBBIX 3HAaHWUN IO OHOJOTMU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yibTaTbl OCBOCHUsI yueOHOro mpenmMera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYUYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOJ0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJIEHUE, TPOIECC, CHUCTeMa, HAyuyHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsI, UCCIE0BaHNe, HAOIIOEHUE, U3MEPEHUE, HPKCIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC
yueOHble JeicTBUS (MO3HABaTeIbHbIE, KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), 00eCIeUnBaIOIINe
¢dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBFHOW KOMIETEHIIMH O0YYarol[UXCS,
CIIOCOOHOCTh o0y4aromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE JAEUCTBUS B I103HABATEIbHOW U
COLIMAJIbHOM MPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOECHUS MPOrpaMMbl CPEJHEro 001ero odpa3oBaHUs
JIOJIKHBI OTpaXaTh:

OBgJ1ajieHNe YHUBEPCAIbHBIMHM YU4eOHBIMH O3HABATEIbHBIMHU CCTBUSIMM:

1) 6a3oBblIe JJOrHYeCKHUeE IeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HpPOBATh MpOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHHM 3HAHUM HpPUEMBI JIOTMYECKOTO MBILIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IeHus1), pPacKpbIBaTh CMBICI OHMOJIOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MOHITUSIMH);

ONpeAENATh LEeNU JeATENIbHOCTH, 3aaBasl MapaMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTAThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA JUIsl OOBsICHEHHS (AKTOB U SIBICHUH >KUBOMU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTUBHbIE, NEAYKTUBHbIC, IO aHAJIOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHMSX, (HOPMYITUPOBAThH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHSTh CXEMHO-MOJIETIBbHBIE CPENCTBA I NPEACTABICHUS CYIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B M3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaxX, a TAaK)Ke MPOTUBOPEUMM PA3HOTO PoOJa,
BBISIBICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabatbiBaTh IJIaH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINUXCSl MaTepUaJIbHbBIX
Y HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTENbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YJIbTAaTOB IIEJISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIBHOCTH;

KOOPJIUHUPOBAaTh W BBIIOJHATH pPabOTy B YCIOBHSX pEalbHOrO, BUPTYaJIbHOIO H
KOMOHMHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCJEN0BATEIbCKHUE IEHCTBUS:

BIIQ/IETh HABBIKAMU Y4eOHO-HCCIIEIOBATENIbCKON U MPOSKTHON JESITeTbHOCTH, HABBIKAMH
paspernieHus: mpooeM, CIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITETLHOMY TTOUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOI0B TO3HAHNS;



WCIIOJIB30BaTh DPA3JIUYHbIE BUIbl ACATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa3oBaHUIO U MPUMEHEHHIO B YUYEOHBIX CUTYalMsX, B TOM YHUCIE IpU
CO3IaHUH YYE€OHBIX U COI[MANIbHBIX TPOEKTOB;

(bopMHpOBATh HAYYHBIH TUI MBIIIICHNS, BIaJETh HAYYHON TEPMHHOJIOTUEH, KITIOYEBBIMH
MOHATUSMU U METOJAMU;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4d B 00Pa30BaTENbHON AEATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

BBISBIIATh IIPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJlu3UpOBaTh 3a7ady, BbIIBUIAThb
TUIIOTE3Y €€ PEIICHMS], HAXOAUTh ApIYMEHTBI Il JOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a1aBaTh
IapaMeTpbl U KPUTEPUH PELLECHNUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ pELICHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKHU
OLICHUBATB UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPEJCTB M CIOCOOOB NIEHCTBHA B
po(hecCHOHATIBHYIO CPeay;

yMETb [EPEHOCUTh 3HAHMSI B [I03HABATEIbHYI0 U  IPAKTUYECKYIO  00JacTH
KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Npeajararb OPUTMHAJIbHBIE IMOAXOJbl W PEUICHUS, CTaBUTh
po0OJIEMBI U 3a/1a4M, JOIYCKAOLUE AIbTEPHATUBHBIE PEILICHHUS.

3) padora ¢ nndopmanmeii:

OpPUEHTHPOBATHCS B PA3NMUYHBIX MCTOUYHUMKAX MH(OpManuu (TEKCTe y4yeOHOro mocobus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0azax maHHbIX, B HHTepHeTe), aHANM3UPOBaTh HMH(OPMALMIO PA3TUYHBIX BHIOB U GopM
IIPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYMBOCTD;

(dbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOABl MPHU IMOUCKE U O0TOOpe
Ouosiornueckoil nHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOHEHUS YICOHBIX 33/1a4;

npUOOpeTaTh OMBIT UCIOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PAa3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpeACTaBICHUS OHUOIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmmbl, TAOIHUIIbI, PUCYHKHU U JIPYTrOe);

UCIOJIb30BAaTh HAYYHBIM S3bIK B KauyecTBE CpPEJCTBa NpU paboTe ¢ OMOIOTHYECKOM
uH(popMaluel: MPUMEHITh XUMUYECKUe, GU3NYECKHe W MaTeMaTH4YeCKHE 3HAaKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BNIaJIETh HAaBBIKAMU pAclO3HABaHMS M 3alluThl HHpOpManuu, WHOOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH A€CTBUSAMM:

1) o6menmue:

OCYHICCTBIIAATD KOMMYHUKAaIINH BO BCEX C(i)ean KN3HH, aKTUBHO Y4aCTBOBATh B JHUAJIOTC
WIH JUCKYCCHHU IO CYIIECTBY OOCYXIaeMoii TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBAThH
CYXKIACHUA OTHOCUTCIIbHO BBIIIOJITHCHUSA npe;(naraeMoﬁ 3ala4yi, YUYWUTbIBAaTb HHTCPECBI H
COTJIaCOBAHHOCTH MO3MIIMI PYTHX YIACTHUKOB JHATIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOallbHBIE CPEICTBA OOIIEHHsS, MOHUMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MPEAMOCHUIOK BOZHUKHOBEHUST KOHMIMKTHBIX CUTYAIUi, YMETh CMATYATh KOH(PIUKTHI U
BECTH IIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIT0cO0aMK OOIUICHUS M B3aUMOJCHCTBHUS, MOHUMATh HAMEPCHUS
JIPYTUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH dopme
(bOpMyITHPOBATH CBOM BO3PAKEHHS;



pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIB30BAaHHEM S3BIKOBBIX
CPE/CTB.

2) COBMeCTHAsI 1esITeJIbHOCTh:

IIOHMMAaTh U MCII0Jb30BaTh MIPEUMYIIECTBA KOMAHJHON U UHAMBUAYAIbHOW pabOThl IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3aauu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBHH € Y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)K10T0 WIeHa KOJUIEKTHUBA;

IIPUHUMATh LEJIM COBMECTHOM JIEATENbHOCTH, OPraHU30BbIBaTb M KOOPJIWHUPOBATH
NeHcTBUSA 110 €€ JOCTHXKEHUIO: COCTABIIATH IUIAH JEUCTBUH, PaCIpeessiTh POIH C y4ETOM MHEHHH
YYaCTHUKOB, 00CY X AaTh pe3yJbTaTbl COBMECTHOU PaOOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U KaX/IOr0 y4aCTHUKA KOMaH/bl B OOIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/ularatb HOBBIE MPOEKTHI, OLEHUBATh UJAEU C MO3UIMHU HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILLECTBIIATh IO3UTUBHOE CTPATETHUYECKOE IIOBEJCHME B pAa3IMYHBIX CHUTYyalMAX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU J1€CTBUAMM:

1) camoopranu3anus:

WCIIOIb30BaTh OMOJOTUYECKUE 3HAHUS IS BBISBICHHUS MPOOJIEeM M HMX pEUICHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalIUAX;

BEIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIEJIEBBIC i CMBICIIOBBIC YCTAHOBKHU B CBOMX
JNEUCTBUSAX M MOCTYINKaX IO OTHOIICHUIO K YXKMBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO NESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYIUpOBaTh COOCTBEHHBIE 3aJayll B OOpa30BATEIBHOW NEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PELIEHUs! IPOOJIEMbl C YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHUN;

JaBaTh OIIEHKY HOBBIM CUTYaIIMIM;

pacimupsaTh paMKH y4eOHOTO MpEeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTSHHIA;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSIBICHHUIO IIIMPOKOM IPYAUIIUU B pa3HBIX 00JACTAX
3HAHMA, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTyallMsIM, BHOCHTb KOPPCKTUBLEI B ACATCIIBHOCTb, OLICHHUBATH
COOTBETCTBUE PE3yJIbTATOB LIEIISIM;

BJIaACTh HaBBIKAMH MMO3HaBaTEeIbHON pe(i)J'ICKCI/II/I KaK OCO3HaHHA COBEPIIACMBIX }IeﬁCTBHﬁ
Y MBICJIUTENIBHBIX MPOIECCOB, HX PE3YJIbTATOB U OCHOBAHHIA, HCIIOJIB30BaTh MPUEMBI pedIieKcHu
JUTSL OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO PEICHMUS,;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO [TPUHUMATH PELICHHS 10 UX CHU)KEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsATHE CeOsI U IPYTHUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaToOB AEATEeIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOro YeJIOBEKa.



HNPEIMETHBIE PE3YJIBTATbBI

[Ipenmertnsie pe3ynbTaThl ocBoeHus mnporpammbl COO o 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yueOHoro npeamera «buosiorus» HaydHble 3HaHHS, YMEHUS U
Croco0bl nercTBuil 1o OCBOEHHUIO, MHTEPIIpETALUN
U ipeo0pa30BaHUIO 3HAaHUH, BU/IbI JESTEILHOCTH 110 MOJIyYE€HUI0 HOBOT'O 3HAHUS U PUMEHEHUIO
3HaHUU B Pa3NMYHBIX YYEOHBIX CUTYalUsX, a TAaKXKe B PEaJbHBIX >KU3HEHHBIX CUTYyalUsX,
CBsI3aHHBIX ¢ Ouosiorueil. B mporpamme npenMeTHble pe3yibTaThl MPEICTABICHBI 10 rojam
00yueHusl.

[IpenmerHsie pe3ynbTaThl OCBOCHHUs ydyeOHoro mnpeamera «buomorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAy4YHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPbIBaTh COJIEpPKaHNEe OMOJOTNYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KJIETKa,
opranusMm, MeTabom3M (0OMeH BeleCTB U MPEBPAIICHUE SHEPTHUH ), TOMEOCTa3 (CaMOPETYIISIIIHS),
yYpOBHEBass  OpraHu3alusi  JKMBBIX  CHCTEM, CaMOBOCIpPOU3BENEHUE  (PEHnpOIYyKIHs),
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OWOJIOTMYECKHE TEOpUU (KJIETOUHAs, XpPOMOCOMHAas, MyTallMOHHas,
HEHTpajdbHas JorMa MOJEKyIsipHOH Ouonoruu), 3akonbl (I'. Menpens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 LEHTpax MHOroo0pasusi U IPOUCX0XKIEHUS KyIbTypHbIX pacTeHuid H.
W. BaBuiosa), onpeneisaTh TPpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIJICTh METOJaMH HAYyYHOTO TO3HAHUsS B OMOJIOTMU: HAOIIO/ICHHE U OIMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMI, OpraHu3alus M MpOBeIeHHE OHOJIOTHYEeCKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIENyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NONYUYEHHBIX pEe3ylbTaTOB, HCIOJH30BAHHBIX HAYUHBIX MOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NIPU3HAKU BUPYCOB, KIETOK MPOKApUOT U 3YKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
NpPEBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHHS], PA3MHOKEHUSI, NHANBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOI€He3);

yMEHHE NMPUMEHSATH MOJyYE€HHbIE 3HAHUSI JUIsl OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, /111 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIedeHus
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYXKAIOIIMX JIFOJIEH, COOJIIOJIEHUsT HOpPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXarmolleil NpUponHOH cpene, MOHMMaHUE HEOOXOAMMOCTHU
MCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHOM OMOJOTMM M OMOTEXHOJOTUH AJIs pallMOHAIbHOIO
IPUPOIONOIB30BAHUS;

yMEHHE peniaTh 3JIeMEHTapHble TE€HEeTHYECKHe 3aJaud Ha MOHO- U JTUTHOpHAHOE
CKpeIMBaHNe, CLIETUICHHOE HAaClleI0BaHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIMBAHUS
JUISL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB y OpPraHU3MOB;

YMEHHE BBIMOTHATH Ja00paTOpHbIe U MpakTU4Yeckue paboThl, COOMIOIATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYTOBAHHEM;

yYMEHUE KPUTHUYECKH OIIEHHWBAaTh W HMHTEPIPETUPOBATh MHGPOPMALUIO OHOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAyUYHbl€ 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelICTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONMYJISIPHbIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
HCCIIeIOBAaHUH B OMOJIOTHH, MEAUITNHE, OMOTEXHOJIOTHH;



YyMEHHE CO37aBaTh COOCTBEHHBIC TIMCbMEHHBIE M YCTHBIE COOOImEeHus, 00001as
OMoNoruveckyro WHGOPMAIUI0 W3 HECKOJBKUX HCTOYHHKOB, TPAaMOTHO UCIOIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

IIpenmerHble pe3ynbTaThl OCBOEGHUs yuyeOHoro npeamera «buonorus» 6 11 knacce
JIOJDKHBI OTPaXKaTh:

Cc(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJOrMM B CHCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOekKHbIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa JUI PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COIEPIKaHUE OMOJIOTHYECKUX TEPMUHOB U MOHATUN: BUJ, OTYJISALMS,
reHO(OH[, HBOJIOIMS, MABIKYIIME CWIBl ((AKTOpPBI) SBOJIIOLUH, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHME, SKOJIOTHYECKHE (AKTOPBI, SKOCUCTEMA, HPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHHs, YKOJIOTHUEeCKas MupamMua, Ouoreorenos, ouocdepa;

yMEHHE u3jaraTb Ouojorudyeckue Teopuu (3BoironuoHHass Tteopus Y. JlapBuHa,
CHHTETHYECKasi TEOPHs DBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoblmeBoro cxoxacrsa K.
M. bapa, yepenoBaHus IiaaBHbIX HampaBieHuil u nmyteit sBostouuu A. H. CeBeproBa, yueHus o
ouoctepe B. U. BepHajickoro), onpeaensTh TpaHUIBI UX TPAIMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAY4YHOI'O MO3HAHUsS B OMOJOIMM: HAOJIOJCHUE U OIMCAaHUE
KHUBBIX CHCTEM, TIPOLIECCOB H SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KCHUE THUIIOTE3bl, BBIBICHUE 3aBUCUMOCTH MEXJIy MCCIEeyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX TOHSTHM,
TEOPHi U 3aKOHOB, YMEHHE JIeIaTh BbIBO/IbI HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICIISTH CYIIECTBEHHBIEC TPU3HAKH CTPOCHHS OMOIOTUYECKHX OOBEKTOB: BHJIOB,
HOMYJIAUUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOreOLEHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEJCTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHusl, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JIEHCTBHS SKOJIOTMYECKMX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAX CBOEH MECTHOCTH, KpPYyroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHMX IIMKJIOB B
ouocdepe;

yMEHUE NMPUMEHATh MOJy4YeHHbIE 3HaHUS JUIsl O0OBSICHEHUS! OMOJIOTMUYECKUX MPOLECCOB U
SIBIICHUH, JIJISl IPUHSATHS PAKTUIECKUX PEIICHUH B MOBCETHEBHOMN KU3HHU C MBI 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIOJEH, COOMIONEHUST HOPM
TPaMOTHOTO TIOBEJICHHSI B OKPYXAMOIIEH NPUPONHOW cpeae, MOHMMaHUue HEOOXOAMMOCTH
UCTIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOM Ouosorun JUIs panroHaIbLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTMYEeCcKHe 3a/lauM, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KOocUcTeMax (1IeTH MUTaHus);

YMEHUE BBINOIHATH Ja0OpaTOpHbIE M MPAaKTUYECKHE paboThl, COONI0AaTh MpaBUia IpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

yYMEHUE KPUTHUYECKH OIIEHHWBAaTh W HMHTEPIPETUPOBATh MHGPOPMALUIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO0 TICEBIOHAYYHBIC 3HAHHWS W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW WH(pOpPMALMK, HAyYHO-TIOMYJIIPHBIE MaTepuallbl), paccMaTpUBaTh TIJI0OAIbHBIE
HKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO
MO3HILIUIO;

yMEHHE Cco37aBaTh COOCTBEHHBbIC TMCBMEHHBIE M YCTHBIE COOOIIEeHUs, 00001Ias
OMoNOrnYeckyr0o HH(POpPMALMI0O M3 HECKOJIbKMX HCTOYHHMKOB, TPAaMOTHO HCIOJb30BaTh
MOHSTUMHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Koa | DaexTponnsie (undposbie)
Ne HaumeHoBaHue pa3ieioB U TeM I/IT‘::)C 00pasoBaTe/bHEIC pecypent
n/n NMPOrpaMMbl
yaco
B
buoJiorns kak Hayka (2 4)
1 | buosorus B cuCTeMe HayK 1 https://m.eds00.ru/863e6122
MeToabl MO3HAHMS KHUBOM IIPUPOJIBI. 1 https://m.eds00.ru/863e6122
5 [Ipaxtuueckas padora Ne 1 «Vcronb3oBanue
Pa3IMYHBIX METOAOB NIPU U3yUCHHU
OMOJOTUYECKIX 00BEKTOBY
7KuBble cucteMbl U ux opranuzanus (1 4)
3 Buosoruyeckue cucTeMbl, MPOIECCH H UX 1 | https://m.edsoo.ru/863e6564
U3yYCHUE
XMMHUYECKHI COCTAB U CTPOEHHUE KJIETKH (8 1)
4 XUMHUYECKUH coCcTaB KIeTKH. Boma u 1 | https://m.edsoo.ru/863e674e
MHUHEpaJIbHBIC COJIH
5 | benku. CocTaB u cTpoeHHE OCITKOB 1 | https://m.edsoo.ru/863e6b72
depMeHThI — OHOJOTHYECKUE KaTalu3aToOPbI. 1 | https://m.eds00.ru/863e6b72
6 JlabopaTtopHnas padota Ne 1 «M3yuenue
KaTaJIMTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha
IpUMEPe aMHJIa3bl WIIH KaTaJ1a3hbl)»
7 | Yraesonsl. JIunuanl 1 https://m.eds00.ru/863e6870
8 | HykuennoBblie kuciotbl. ATO 1 | https://m.edsoo.ru/863e6d5c
9 Vcropus 1 METO/Ibl U3yUEHUS! KIICTKH. 1 | https://m.edsoo.ru/863e6e88
Knerounas Teopus
10 | Kirerka Kak LeJIOCTHAS KUBas CUCTEMA 1 https://m.eds00.ru/863e6ff0
CrpoeHne 3yKapuOTHUECKOM KIIETKH. 1 | https://m.edsoo.ru/863e716¢
JlabopaTtopHas pabota Ne 2 «M3yuenue
11 | cTpoeHHSs KIETOK PACTCHUM, )KUBOTHBIX,
rpu0OB 1 OaKTEepHil 0 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax U UX ONMHCAHUE
KuszHenesaTeIbHOCTDb KJIETKH (6 1)
12 | OOmeH BelecTB WA META00IU3M 1 https://m.eds00.ru/863e766¢
13 | ®orocunTe3. XeMOCHHTE3 1 | https://m.edsoo.ru/863e7c98
14 | DHepreTnueckuii ooMeH 1 | https://m.edsoo.ru/863e7aae
JKW3HEHHBIN UK KICTKH. JleneHne KISTKH. 1 https://m.edso0.ru/863e7dc4
Muros. JlabopaTopHas padota Ne 3
15 | «HaOmroneHune MuTO3a B KIIETKaX KOHUMKA
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpPOIpenapaTax»
16 buocunres Oenka. Peakius MaTpUaHOTO 1 | https://m.edsoo.ru/863e796e
CHHTE3a
17 | Tpancnsiusi — OuocuHTe3 Oenka 1 | https://m.edsoo.ru/863e796e
Pa3mMHoOKeHNe M MHANBUAYAJIbHOE Pa3BUTHE OPraHu3MoB (5 1)
18 | Heknerounbie GOpMbI JKU3HH — BHPYCHI 1 | https://m.edsoo.ru/863e7540
19 | ®opmbl pa3MHOKEHHS OPraHU3MOB 1 | https://m.edso0.ru/863e81b6
20 | Meiio3 1 | https://m.edsoo.ru/863e7f4a
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OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. 1 | https://m.edsoo.ru/863e81b6
OmnonotBopenue. Jlaboparopras padota Ne 4

21 «M3ydyeHune CTpOeHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOITPEapaTax»

22 | aauBuayaibHOE pa3BUTHE OPraHU3MOB 1 https://m.eds00.ru/863e8436

HacJjieIcCTBEeHHOCTh M H3MEHYMBOCTH OPraHnu3mMoB (8 4)

23 I'eneTrka — HayKa O HACJIEJCTBEHHOCTH U 1 https://m.eds00.ru/863e86f2
U3MEHYHUBOCTH

24 3aKOHOMEPHOCTH HaCIEI0BaHUS TPU3HAKOB. 1 | https://m.edsoo.ru/863e8878
MOHOrHOPHIHOE CKPEIMBAHKE

o5 I'ubpuanHoe ckpemuBanue. 3aKoH 1 https://m.edso0.ru/863e89a4
HE3aBHCHMOI'0 HACJIEJOBAHUS PHU3HAKOB
CueruieHHOE HacjIeI0BaHKE TPU3HAKOB. 1 https://m.edso0.ru/863e8c60

JlaboparopHas pabota Ne 5 «M3yueHue

26 | pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPHTHOTO CKPEIUBAHUS Y APO30UITBI HA
TOTOBBIX MUKPOIIpEIIaparaxy

7 I'enetuka nona. HacnenoBanue npu3HaKos, 1 | https://m.edsoo.ru/863e8c60
CLETICHHBIX C TOJIOM
W3menunBocTh. Henaciencreennas 1 | https://m.edsoo.ru/863e8efe

u3MeH4nBOCTh. JJaboparopHas padora Ne 6.
28 | N3yuyenne Moan(pUKaMOHHON N3MEHYHBOCTH,
IOCTPOEHHE BapUALIMOHHOI'O psjia U
BAPUALIMOHHON KPUBOI»

HacnencrBeHHas U3MEHUYUBOCTb. 1 https://m.edso0.ru/863e8efe
JlaGopaTtophnast pabota Ne 7. « AHanu3

29 MYTaIUi y TPpO30(HIIbI HA TOTOBBIX
MHUKpOIpenapaTax»
30 | I'eneTuka yenoBeka 1 https://m.edso00.ru/863e8d78
Cenexuusi opranu3mMoB. OcCHOBBI 0HOTeXHOI0THH (3 4)
31 | Cenexiusi Kak HayKa U MpoIiece 1 https://m.eds00.ru/863e9214
30 MeTo/1bl U JOCTUKEHHS CETICKIIUU PACTEHUN U 1 https://m.edso0.ru/863e9214
JKUBOTHBIX
33 | buoTexHoJ0rHsI KaK OTpaciib IPOU3BOJICTBA 1 | https://m.edso0.ru/863e9336
34 | Pe3epBHBI YpOK 1
11 kaace
11 KUIIACC
N KoamnuecTBo yacos Nara DJIEKTPOHHBIE
Konrtposnr  Ilpakrtnue uudposbie
n/ Tema ypoka Bce usyde
I o HBIE CKHe st o0pa3oBaTe/ibHbI
padoThI padoThI € pecypchl
OBOJIIOLHS U bubnunorexa LIOK
1 METOJIEI €6 1 https://m.edsoo.ru/8
U3y4YCHUS 63ea20e
Ucropus bu6muoreka [JOK
2 pa3BUTHA 1 https://m.edsoo.ru/8
MPENCTABIIEHU 63e9570
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https://m.edsoo.ru/863e86f2
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i 00

SBOJIIOIIUU

MuKpOSBOIOL bu6nmoreka [IOK

s https://m.edsoo.ru/8
63e9cle

[Honynsauus

KakK

aJIeMEeHTapHast

eIMHUIIA BUA
Y 3BOJIIOLINH.
JlaGopatopHas
pabota Ne 1
«CpaBHeHMe
BUJIOB TI0
MopdoJstoruuec
KOMY
KPUTEPHIO»

0.5

bu6nmoreka [IOK
https://m.edso00.ru/8
63e99c6

JBrxyniue
CHJIBI
(3memMeHTapHbI
e (axTopsr)
IBOJIIOLIUU
EcrecTBeHHbII
oTOOp U ero

dbopmbl

bubnunoreka LIOK
https://m.edsoo.ru/8
63e9da4

bubnuoreka [{OK
https://m.edsoo.ru/8
63e9ed0

Pe3ynbpTatsl
IBOJIOIIH:
pUCTIOCO0NIEH
HOCTh
OpPTraHU3MOB U
BUJI000pazoBa
HHE.
JlaGopatopHas
pabota Ne 2
«Omnucanue
npucrnocoOsexH
HOCTH
OpraHusMa u
eé
OTHOCHTEIIBHO
TO XapakTepa»

Hanpasnenus

0.5

bu6numorexa LIOK
https://m.edso0.ru/8
63e9fde

- bubnunorexa LIOK
y https://m.edsoo.ru/8

MaKpPOIBOJTIOI] 63e9cle

uu

Heob6patumoct

b 3BOJIFOITMH
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Hcropus

JKHN3HHU Ha
10 3emiie 1
METObI €€
W3yUYeHUS
T'unoresnl
IPOBCKOAICH bubnunorexa LIOK
11 Ut SKHH Ha https://m.edso0.ru/8
63ea5ab
3emiie
Pa3Butue
KUSHIL Ha bu6nmoreka [IOK
12 JerIe 11O 3DAM https://m.edsoo.ru/8
P 63eabbe
U TIeproJIaM
OcCHOBHEBIE
OTallbl
SBOJIIOIIAHT
pacTUTEIHLHOTO
" JKUBOTHOI'O
Mupa.
TpaxTuycckas bubnuoreka [{OK
13 aGora Ne 1 0.5 https://m.edsoo0.ru/8
p - 63ea8hc
«3yuenue
HWCKOIaeMBIX
OCTaTKOB
pacTeHuit u
’>KUBOTHBIX B
KOJIEKLIUAX))
CoBpemMeHHast
CHCTeMa bubnmorexa LIOK
14 ODIAHIICCKOL https://m.edsoo.ru/8
P 63ead8e
0 MHpa
OBOJIONHUS
N bu6mmoteka IIOK
15 PR —— https://m.edso00.ru/8
P 63eac2c
)
JBrmxymie
CHUIEL bu6nmorexa LIOK
16 (baxToper) https://m.edso0o.ru/8
p 63ead44
aHTpPOIOTeHe3a
OCHOBHBIE
17 CTaIuu
3BOJIIOIUHA
qeJ0BeKa
YemoBeueckue bubnunorexa LIOK
18 pacsl U https://m.edsoo.ru/8

OpPUPOIHbIE

63eaea2
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ajgarnTanun
YCIO0BCKa

19

20

Pe3epBHblii
YPOK.
O0o06IeHNE
10 TEME
«Bo3HUKHOBEH
W€ U Pa3BUTHE
JKHU3HH Ha
3emiie»

DKOoJI0rus Kak
HayKa

21

22

Cpensl
obuTaHus u
IKOJIOTHYECKU
e aKTopHI
AOuoTudeckue
(hakTopHI.
JlaGopaTopHas
pabota Ne 3.
«Mopdomornu
ecKue
0COOEHHOCTH
pacTeHui u3
Pa3HBIX MECT
0oOUTaAHUS.
JlaboparopHas
pabota Ne 4.
«Bnusiaue
CBETa Ha POCT
U pa3BUTHE
YepEeHKOB
KoJIeyca»

0.5

bubnunoreka LIOK
https://m.edsoo.ru/8
63eafec

bubnunoreka LIOK
https://m.edsoo.ru/8
63eb10e

23

buortnueckue
(baxTopsl

bubmmoreka IIOK
https://m.edsoo.ru/8
63eb348

24

DKOJOTHIECKH
e
XapaKTEPUCTHUK
Y TIOTYJISIIUH.
[TpakTnueckas
pabota Ne 2
«lloncuér
INIOTHOCTH
MOy AU
pa3HbIX BUIOB
pacTeHumn»

0.5
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25

CoobiiecTBa
OpPTaHU3MOB —
OHOLIEHO3

but6mmoreka [IOK
https://m.edsoo.ru/8
63eb46a

26

27

DKOJIOTUYECKHU
€ CUCTEMBI
(3KOCUCTEMBI)

OcCHOBHBIE
MOKAa3aTeNIx
DKOCHUCTEMBI.
DKOIOTHYECKH
€ TUpaMU/IbL.
CBolicTBa
JKOCHUCTEM.
Cykueccus

bu6nunoreka LIOK
https://m.edsoo.ru/8
63eb46a

bu6nmoreka [IOK
https://m.edso00.ru/8
63eb5fa

28

29

[IpuponHsie
9KOCUCTEMBbI
AHTpPOTIOreHH
bl€
3KOCHUCTEMBI

30

buocdepa —
rino0abHas
JKOCHCTEMA
3emnu

bubnuoreka [{OK
https://m.edsoo.ru/8
63ebbse

31

32

3aKOHOMEPHOC
TH
CYIIECTBOBAHH
a1 6nocdepsl
YenoseyecTBo
B Onochepe
3emun

bubnunoreka LIOK
https://m.edsoo.ru/8
63ebd16

33

34

CocymiecTBoBa
HUE TIPUPOIBI
u
YeJIoBEYeCTBA
PesepBHbIit
YPOK.
O06006meHue
TEMBI
«CoobmecTBa
u
9KOJIOTHIECKH
€ CHCTEMBI»

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34

2.5

bubmmoteka IIOK
https://m.edsoo.ru/8
63ebale
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