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COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBs3b OHOJOTHMHM C OOLIECTBEHHBIMH, TEXHHUYECKUMHU U JIPYTHUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueid, 3TUKOH, ICTETUKON W mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeToap!l Mo3HAHUS KUBOK MPUPOAbI (HaOII0eHUE, SIKCIIEPUMEHT, ONMCAaHUE, U3MEPEHUE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «Vcmonb30BaHME pPA3IUYHBIX METONOB MpPHU H3YyYCHHUU
OMOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3ALHA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIWYHE KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucTeM W HX pa3HooOpasue. YpPOBHU OpraHu3alud OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuipel 1 cxeMbl: «OCHOBHBIE MPU3HAKK KU3HU», «YPOBHU OPraHU3alUU >KHUBOM
TIPUPOIBIY.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHYECKUH COCTAB KJIETKH. XUMUYECKUE AIEMEHTBI: MAKPOIJIEMEHThI, MUKPO3JIEMEHTHI.
Bojza n MuHepanbHbIE BEIIECTBA.

OyHKUMM BOJABI M MHMHEpaJbHBIX BELIECTB B KieTke. llomnep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6elKoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnmeble
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUUHAs CTPYKTypa). XUMHUYECKHE
cBoMcTBa 0enKkoB. bruonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouojoruueckue KaranuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM IEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrieBonbl: MOHOCaxapuabl (TI0K03a, pu003a U 1€30KCHpUO03a), Aucaxapusl (caxaposa,
JIaKTO3a) W TMOJNHCaxapuabl (KpaxMman, TJIHKOTeH, MeJToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  Tpuriuuepuabl, Qochomunuasl, crepounsl. 'mapoduiabHO-TUAPOPOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUMHA0B KaK
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotel: JJHK n PHK. HykneoTnibl — MOHOMEpBI HYKJIEUHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. KierouHas Teopus — mpuMep B3aUMOJEUCTBUS UIEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

Knetka kak menoctHas xuBas cuctema. OOIIMe NMpU3HAKKU KJIETOK: 3aMKHYTasi Hapy KHas
MeMmOpaHa, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.



Tumbl KJIETOK: dJyKapuoTHyeckas U mOpokapuoruyeckas. OCOOCHHOCTH CTPOCHHUS
npokapruoTuueckon kiaeTku. Knerounas crenka 6akrepuii. CTpoeHHE dyKapHOTUUECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJMKC, UX (DYHKIHUU.
[Tna3maTtudeckas MeMmOpana, e€ cBoiictBa u (QyHkuuu. [luTomnazmMa u e€ OpraHoOUbL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['onabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IMiacTuibl. lIpoucxoxneHne MHUTOXOHAPUN M IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA LEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynaropubiii neHTp kietku. CTpoeHue aapa: saepHas o00Ji0uka, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetni: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XHMMHYECKMX JJIEMEHTOB B  HEXHUBOM  IPUPOJIEN,
«PacrnpeniesieHe XMMAYECKUX 3JIEMEHTOB B )KUBOU MIPUPOAE».

Tabmuner 1 cxemsl: «[lepuognueckas TabnuIla XMMHYECKHUX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTUYECKON
KIeTkn», «CTpoeHue >KUBOTHOM KieTku», «CTpOeHHE pacTUTENbHON KieTkn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, O0OpyJOBaHWE sl TPOBEACHHUS HAOIIOJICHUH,
U3MEpPEHMi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTEpHaTbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopaTopuast padora Ne 1. «/3ydyeHne KaTaTUTHYECKON AKTUBHOCTH (EpPMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopuast pabora No 2. «M3yueHue CTpOEHUs KJIETOK PACTECHUM, >KUBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’/KuzHeneaTeJIbHOCTDH KJIETKH.

OOmen BemiecTB, WM MeTabonMM3M. AccuMWsInus (MJIACTHYECKUd OOMEH) W
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMeHa BemecTB: aBTOTPOdHBIA U TeTepoTpodHbid. Pons depmeHTOB B 0OMeHe
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakumum QotocuHTe3a.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpyIole OakTepuu. 3HaUeHWE XEMOCHHTe3a JUIs JKM3HM Ha
3emuite.

OHepreTuyeckuii oOMeH B  KieTke. PacuieruieHue  BeIIECTB,  BBIACICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakumu wmatpuuHoro cuHTe3a. [‘enermueckas uHpopmamms u JIHK. Peamuszanus
reHeTUYecKoil MH@popMaluu B KieTke. ['eHeTnueckuid Koj U ero cBoMcTBa. TpaHCKpUMIIMS —
matpuunblii cunte3 PHK. Tpaucnsnus — 6uocunres 6enka. Dtansl TpaHcasiuuu. KonupoBanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — BHpychl. Hctopust oTkpeitus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUpPycoB. bakrepuodaru. bonesnu



pacTeHHi, )KUBOTHBIX U 4YellOBeKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMyHoaedunnTa yeaoBeka

(BUY) — BozOymutens CIIMJla. OOpatHas TpaHCKpPHUIIMSA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmupr u  cxembl: «Tunmbsl  muTaHus», «Merabonuzm»,  «MUTOXOHIPUSI,
«QHepreTrueckuii oomMen», «Xmoporuact», «Dortocunres», «Ctpoenne JHK», «Ctpoenune u
dbyHknmonupoBanue reHa», «CuHre3 Oenka», «['eHernueckuir  kon», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbld 1wk Bupyca CIIM/la, OGakrepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: monenu-anmuvkanuu «Yasoenue [IHK u tpanckpunums», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe H MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslli LMK, WU >KU3HEHHBIH IWKI KieTku. MHTepdasza m mwuros. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. J[MIUIOWIHBIA W TalIOWAHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuel. LluTonoruueckne OCHOBBI Pa3MHOXKEHHS U MHIUBUYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum mutosa. [lpouecchl, mpoucxopsiiue Ha pasHBIX
CTausAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbBl  pa3MHOXKEHHS OpraHU3MOB: Oecrmojioe © TmojoBoe. Buabl Oecrnonoro
Pa3MHOXXEHHUS: JIEJICHHE HaJIBOE€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIIMYHUS OT OECIONOrO.

Meiios. Craguu wmeiio3a. IIpoueccel, mpoucxopasimue Ha craausx Mmenosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

['ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK y KHBOTHBIX. [10JIOBBIE JKeTe3BI:
CEeMEHHUKU M su4HMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30uj,
AllIeKJIeTKa) — crepMatoreHes U oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BuTHE (OHTOreHE3). OMOpHOHANBbHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHAIBHOTO PAa3BUTHS Yy TMO3BOHOYHBIX >KUBOTHBIX: JApOOJIEHHE, TacTpyJisLus,
opra"oreses. [ToctamOproHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHAIBHOIO PA3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHHU3MOB, (DAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n passuthe pacreHnii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHM, CTaJAUU
pa3BUTHSL.

JleMoHCTpanum:

Tabmune! u cxembl: «POpMbI pa3MHOXKEHUSI OPraHU3MOBY, «JIBOMHOE OIIOAOTBOpEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHME pacTeHui», «/leneHne kineTkn
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHe», «I ameToreHes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHHue: MHKpPOCKOI, MHUKporpenaparsl «CrnepMaTo30Uasl MIEKOMHUTAIOIET O,
«Sineknerka mitekonuraronero», «KapuoknHe3 B KJIETKax KOpElKa JyKa», MarHuUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, Moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpakTH4YecKre padoThbi:

JlaGopatopHast pabota Ne 3. «HaOmroeHue MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».



Jlaboparoprass pabora Ne 4. «M3ydeHWe CTpOCHHS TOJOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTbh M H3MEHYNBOCTH OPTaHU3MOB.

[Ipeamer u 3amaun reHetuku. Mcropus pasButus reHeTukd. Ponbs murtonorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIIOTUYECKUH, LUTOT€HEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHBIE T€HETUYECKHUE MOHATHUSA. [ eHeTnyecKkass CUMBOJIMKA, UCIOJb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJeJJOBaHUs  NPU3HAKOB, YycTaHOBJIeHHbie [. Menzaenewm.
MounorubpunHoe ckpelmBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacuHieruieHus npu3HakoB. [mmore3a uuctorel ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpelIMBaHUE. 3aKOH HE3aBUCMMOTO  HACIEAOBAaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI JUTHMOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEe CKpPELIUBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHUS I ONPEACIICHUsI TEHOTHIIAa 0COOU.

CueruieHHOe HacleoBaHue TMpu3HakoB. Pabora T. Moprana 1o CIEIUICHHOMY
HACJICIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

I'enetnka nosa. XpoOMOCOMHOE OmpeneseHne 1oja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3mbl. HacinenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbI HN3MEHUMBOCTH: HEHACIEACTBEHHAs! U HacieAcTBeHHas. Ponb cpenbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XAapPaKTEPUCTUKA MOAU(PUKAIMOHHOW H3MEHUYMBOCTH.
BapuanuuonHssiii psg u BapuannoHHas KpuBad. Hopma peakuuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBenHas, uin reHOTUIIMYECKasi, N3MEeHYMBOCTh. KoMOWHAaTHBHAS M3MEHYHBOCTb.
Meiio3 u MonoOBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, Te€HOMHBIe. YacTtoTa U
MPUYMHBI MyTarii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJIEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BuesinepHast HaclIeICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbl TE€HETHKH 4YEJIOBEKa:
T€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETUYECKHH, OWOXMMHYECKUH, MOJEKYISIPHO-
reHetudeckuid. COBpeMEHHOE OIpeAesieHHe TEeHOTHUIIA: ITOJHOT€HOMHOE CEKBEHUPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTudeckue H TreHepaThBHbIe MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUECKUX
Oose3Heil. MenuKO-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYEHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®@pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmumel 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE M €r0 IIUTOTCHETHYECKas OCHOBaY,
«3aKOH pacUICIUICHUs] W €ro UIUTOI€HETHYECKas OCHOBa», «3aKOH YHCTOTHI TaMeET»,
«urunbpunnoe ckpenuBanuey, «l{uTomornyeckue OCHOBBI JUTUOPUTIHOTO CKPEIIHBAHUSI,
«Meiio3», «B3auMozaeicTBre ajuIeNbHBIX TEHOBY, «l eHeTnYeckne KapThl paCTEHUMN, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«Kapuotunbel denmoBeKa W JKMBOTHBIX», «Buapl w3MeHunBOoCTHY», «MoauduxanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpymnm KpoBu», «MyTalloHHas
U3MEHYHBOCTHY.



O6opynoBanue: Mojenu-anuMkanuun «MoHOruOpugHOE CcKpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTUOPUIHOTO U JTUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIPEIIapaTaxy.

JlaGopaTtopHas pa6ota Ne 6. «/3yyeHne Moau(pUKAIMOHHON U3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora Ne 7. «AHaIM3 MyTauuid y Apo30HIIBI HAa TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padorta Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa U Mpolecc. 3apokKaeHue CeIeKIuu U qoMmectukanus. Yuenue H. WM.
BaBwiioBa 0 MEHTpax NPOUCXOXKIEHUS W MHOT000pas3wsi KYJIbTYPHBIX pacTeHui. LleHTpsI
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, ITAMM.

CoBpeMeHHbIE METObI CEJIEKIIMU. MacCOBbIil M MHIWBHUAYAIbHBIM OTOOPHI B CEJIEKIIUU
pacTeHuid u kuBOTHBIX. OlleHKa dKcTephepa. bIN3KOPOACTBEHHOE CKPEIIMBAHUE — HHOPHUIMHT.
Uucras nuausa. CkpenyBaHUEe YWCTBIX JHHHA. [eTepo3uc, win THOpUAHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayrtopuaunr. OtmanéHHas rubpuauzanus U e€  YCHEeXH.
HcKkyCCTBEHHBI MYTareHe3 M IOJYyYCHHE MOJUILIOUI0B. J{OCTHIKEHHUS CEJIEKUHMH PACTEHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosnoruss kKak oOTpaciab MPOM3BOACTBA. ['€HHAs HWHXXEHEpHUs. OTambl CO3JaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHui. KiioHupoBaHue BBICOKOMPOTYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHW3MOB. OJKOJOTHYECKHEe M JTudeckue mnpobiemsl. I'MO —
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. lBaHoB.

Tabmuiel 1 cxembl: KapTta «LIeHTpBI MPOUCXOXKIEHUS W MHOrooOpasusi KyJIbTYPHBIX
pacrenuii», «Ilopoasl TOMaNTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomumnounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKH TUIOJIOB M KOPHEIUIONOB JAUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHIKEHHUS CEJIeKIMU PACTeHM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHSI HBOJIOLMOHHOM TEOpHUH. DBOJIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTUU. BiusiHUE YBONIOIIMOHHOM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbctBa 3Boitouuu. [laneoHTonornyeckue: mNOCAEAOBATEIbHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTUYECKON JIETOIHUCH, Tepexoanbie popMbl. buoreorpadudeckue: cxoacTBo
U paznnune GayH 1 Gpiop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOACTBA M PAa3IHuds SMOPHOHOB Pa3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYJUMEHTAPHBIE OPTaHbI,



aTaBU3MBbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas Tteopust Y. [lapBuna. IlpennochbulkM BO3HHMKHOBEHHUS J1apBUHHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHUYEHHOCTH PECypcoB, HeompeAenEHHas H3MEHYUMBOCTh, OOpnr0a 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

MukposBontonus. [lonynsanuus kak eIMHULA BU1a U HBOJIFOLUU.

JBuxymue cuibl ((hakTopbl) SBOJIIONHMH BUIOB B Mpupoje. MyTallMOHHBINA MPOIECC H
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiinoHHble BOJMHBI U JApedd reHoB. M3omsauus u
MUTpALHS.

EctectBenHblii o100p — HampaBisomuid (axtop sBomtouud. PopMbl €CTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ynbTatr sBoitouuu. [Ipumepsl npucnocoOaeHwmi
y Opranu3mMoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun u BupooOpazoBanme. Kpurtepuu Buzma. OcHOBHbIE (QOpPMBI BHI000pa30BAHUS:
reorpauueckoe, 3K0JI0rH4ecKoe.

MakposBomorus. dopmbl dBomoLMK:  (PUIIETHYECKAs], HUBEPIeHTHAs, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HEeCTeIMaTu3uPOBAHHbBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpersr: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. Bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubr u cxembl: «Pa3BuTHe OpraHuueckoro wmmpa Ha 3emiey», «3apoibIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHbBIli  0TOOp», «MHOroOOpa3ue COpPTOB pacTeHwit», «MHoroo0Opa3ue mOopos
JKUBOTHBIX», «[Tomynsumy, «MyTauuoHHas U3MEHUYUBOCTBY, «ApoMop(o3bI»,
«Mmunoanantanun», «OO0mas aerenepanus», «JBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyrta mytemectBus Y. Jlapsuna», «bopsba 3a cymiectBoBanue», «IIpucnocobmeHHOCTH
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJIEKIUS HACEKOMBIX C Pa3jIMUYHbIMH THIIAMU OKPACKU, HAOOP TUIOZOB U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00BEMHAS MoeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckass kapra Mupa, KoyeKuus «@DoOpMbl COXPaHHOCTH HCKOMAaeMbIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanus «llepekpéct xpoMocom», BIIaXHbIE Mpenaparsl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», Mukpomnpenapar «Jposoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlabopatopnast pabdora Ne 2. «OmnucaHue NPHUCTOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

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

JonayuyHble MpeACTaBiICHUS O 3apOKACHUM KU3HHU. HaydHble TMIOTE3bl BOBHHUKHOBEHUS
KU3HM Ha 3emiie: aOWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONHS. AOHOTEHHBIN CHHTE3
OPraHMYECKUX  BEIIECTB U3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKICHUE
XUMUYECKOW 3BoJron. HaganpHabie sTambl Ouonorudeckoi spomtonmu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBosIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.



PasButne xu3Hm Ha 3emie no dpaM u nepuogam. Karapxed. Apxelickas U
npoTepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPITOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepuoibl: TPUACOBBIN, OPCKUM, MEITOBOM.

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

XapakTepucTuka KJIMMAaTa M TeO0JIOTMYECKUX IporeccoB. OCHOBHBIE 3Tambl 3BOJIIOLHU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd W KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

CucremMa OopraHM4ecKoro Mupa Kak OTpak€HUe 3BOJIOLUU. OCHOBHBIE CHCTEMAaTHYECKHE
CPYIIIBI OPraHU3MOB.

OBoironusl 4ejoBeKa. AHTponoJiorus Kak Hayka. Pa3BuTue mpencraBieHM O
MIPOUCXOKICHUH YesloBeKa. MeTo1bl n3ydeHus: antponorenes3a. CxoAcTBa U pa3jinyus 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuxymue cunbl  (dakTopbl) aHTpororeHesa. HacnencTBeHHass H3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM M BETBU SBOJIOLMUU YEJIOBEKA: aBCTPATOMUTEKU, YUETOBEK YMEIIbIi,
UYenosexk npamoxondamuii, YenoBek Heanaeprainbckud, YenoBexk pasyMHbld. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckune pacel. OCHOBHBIE OOJIBIIME PAChl: €BPOINEOWHAs (€Bpa3uiicKas), HErpo-
aBcTpaloujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTaBUTENEH YEIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3aukHOBeHHE CONHEYHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKa»,
«CoBpeMeHHas cucTeMa OPraHWYEeCKOro Mupa», «CpaBHEHHWE aHATOMUYECKHUX YEPT CTPOEHUS
YeNoBeKa M 4elOBEeKoOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MallCOHTOJIOTHYECKHX HAaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKay, «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymspku — «lIpoucxoxkienue dYenoBeka» (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTallblla, KPOMAaHBOHIIA), CICTKU WM H300paKeHUs KaMEHHBIX OPYIHii
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHHII.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTiueckas padora Ne 1. «/3yueHne UCKOMaeMbIX OCTATKOB PACTEHHI M KUBOTHBIX B
KOJUTCKITUSX ).

DKCcKypcusi «IBOMIONUS OPraHUYECKOr0 MUpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeIUeCKUl My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

Okojorusi Kak Hayka. 3aJadyd M pa3fenbl dKoJIOruu. MeToapl  3IKOJIOTHYECKUX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHWST ~ OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3AYIIHAs,  IOYBEHHAs,
BHYTPUOPraHU3MEHHasl.

Oxonorundeckue ¢aktopsl. Knaccudurainus sKoIOorudecKux (akTopoB: aOUOTHYECKHUE,
OMOTHYECKUE U aHTPOIOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (GakTOpbl:  CBET, TEMIEpaTypa, BIAKHOCTb.  DOTONEPHOIU3M.
[TpucniocoOneHust OpraHu3MoB K ASHCTBHIO a0NOTHUECKUX (PaKTOpOB. bruomoruvyecke puTMbl.



buotnueckne  ¢daktopel. Bumel  OHOTHYECKMX  B3aWMOACWCTBHUN:  KOHKYpPEHIHS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHEe OWOTHYECKHX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Honyasiuuud. OCHOBHBIE I10Ka3aTead MOIMYJIALUU:
YHCJIEHHOCTh, IIJIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JuHamuka
YHUCJIEHHOCTHU NOMYJISILIMY U €€ PeryJsiusl.

JdemoHcTpaumMu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. I'ekkens.

TabGnuubl u cxemsl: kapta «lIpupoanbie 30HbI 3eMian», «Cpenibl 0OUTaHUST OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHOy30pun-Typenbkn», «lIumessie nenmny.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHHUM U3 Pa3HBIX MECT
oOUTaHU».

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

[Tpaktuyeckas padora Ne 2. «IToacu€T mIOTHOCTH TMOMYJISIHMA Pa3HBIX BUIOB PACTCHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo  opraHuzmMoB  —  OwoneHo3.  CTpykTypbl  OuomeHo3a:  BHJIIOBasd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckne cuctembl (dKocuctembl). [lonsarue 00 sKocucremMe M OHOTEOIEHO3E.
@DyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLIEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemecTB W TOTOK PHEPIUU B IKOCHUCTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTesd 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAaMOperysanus, pazsutue. Cykueccus.

[TpuponHble 3KOCHCTEMBI. ODKOCHUCTEMBI O3€p M peK. DKOCHCTEMa XBOMHOIO WM
HIMPOKOJIUCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBL. ATrpPO’KOCHCTEMBI. YpOoskocuctembl. buonoruueckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpaszue kak paxTtop ycToMuuBOCTH IKOcucTeM. CoxpaHeHHEe OMOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panunpl, cocraB u cTpykTypa Ouocepsl.
Xusoe BemectBOo U ero QyHkuuu. OcoOeHHOCTH OHOC(Epbl Kak I100aTbHONH 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB W OHOre€OXMMHUYECKHE LHKIBbI 3JEMEHTOB (yIiiepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocepe 3emnn. AHTponoreHHble u3MeHeHust B onochepe. ['modanbHbie
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHue MPUPOBI U yeroBedyecTBa. CoxpaHeHne 6Mopa3HOO0Opa3Hst Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YNPaBJICHUS MPUPOJHBIMU pecypcaMu U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuner u cxemsl: «[Iumesble nenu», «buoneHos: coctaB U cTpykTypay, «lIpuponnsie
coobmiectBa», «llemn mnuTaHusy, «OKoMorMUeckas mnupamuga», «buocdhepa u yenoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jecay, «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOrE€HHBIE BO3JAEHCTBUS HA IMPUPOLY»,
«BaxxHelmme MCTOYHMKHU 3arpsi3HEHHMS BO3JyXa W TPYHTOBBIX BOA», «llouBa — BakHeWmas
cocrasisitolas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsiit 3G pexT», «DakTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue



XKHU3HU B Ouocdepe», «O30HOBBIN 3KpaH Ouochepbl», «KpyroBopoT yriepoma B O6uocheper,
«KpyroBopot a3ota B mpupoae».

Ob6opynoBanue: MojeNb-anmuIuKamys « Tunudneie OMOIeHO3bI», repbapuil «PacTuTenbHbie
coobuiectBa», Kosuiekuuu «buonenos», «Bpenutenn BaXHEHIIMX CEIBCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapuu ¥ KOJUICKIUH PACTeHUH W J>KUBOTHBIX, NPUHAAJICKAIINE K Pa3HbIM
9KOJIOTUYECKHUM TpyImaM oaHoro Buaa, KpacHnas kaura Poccuiickoit deneparuu, nuzoOpaxeHus
OXPAaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOI'MX HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
00yJarIUMUCS TIPOTpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
PEIMETHBIM.

JIMMHOCTHBIE PE3YJIbTATDI

B cTpykType JIMUYHOCTHBIX pE3yJIbTaTOB OCBOCHHUS TNpeaMeTa «BHOJOTHsS» BBIICICHBI
CIICAYIONIME COCTABJIIONIUE: OCO3HAHUE OOYYAIONIMMHUCS  POCCUHCKOW  TpakIaHCKOH
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHHUIO,
HAJIMYMEe MOTHMBAlMM K OOYYEHUIO OWOJIOTWH, IIeJICHANPABICHHOE pPa3BUTHE BHYTPECHHHX
yOeXIeHUI JINYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAAULIUN Pa3BUTHSA
OHMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJACTBOBAThCS B
CBOCH  JESATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, TPHUCYIIUMH  CHCTEME
OHMOJIOTMYECKOTO 00pa30BaHMs, HaJIM4YHE SKOJIOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBHUTH IEJIU M CTPOUTD )KU3HCHHBIC TUIAHBI.

JInuHOCTHBIE PE3y/IbTaThl OCBOCHUS MpenMmera «BbHOJIOTHS» TOCTUTAIOTCS B CIUHCTBE
y4eOHOI W BOCIUTATENBHON JESITEIBbHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHICKHIMU
COLIMOKYJIBTYPHBIMU, UCTOPUYCCKHUMHU U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MTPUHSATHIMU B
o0miecTBe TMpaBWIaMH W HOPMAaMH TOBEICHHS M CIHOCOOCTBYIOT IpOIECCaM CaMOIO3HAHMSA,
CaMOBOCIIUTaHMSI ¥ CAMOPA3BUTHS, PAa3BUTUSI BHYTPCHHEH NO3HMIMHU JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHS K 3aKOHY M IPABONOPSIKY, YEIOBEKY TPyAa WU CTapIIeMy IOKOJEHHIO, B3aMMHOTO
YBOKEHUS, OCPEKHOrO  OTHOIICHUS K  KYJIBTYPHOMY  HACICOUI0 W TPATUIHASIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUSI y4eOHOTo mpeamera «bronorusy TOJKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacuIMpeHe *XU3HEHHOTO ONbITa U OMNbITa JEATEIbHOCTH B INPOLECCEe peaau3alMi OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpaskIaHCcKOro BOCHMTAHMSA:

c(OPMHUPOBAHHOCTh  TPAKIAAHCKON MO3UIMHM  OOYyYaroIlerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHWE CBOWMX KOHCTUTYIIMOHHBIX IpaB W OOS3aHHOCTEW, YBaKEHHWE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AEATEIBHOCTH NPU CO3JaHUU yIeOHBIX MMPOEKTOB,
pelIeHnr y4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPEJENSITh COOCTBEHHYIO TIO3MIIMI0 TIO OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE  YYHTBIBATh B  CBOMX JICHCTBHSIX  HEOOXOJMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSIMHU, KyIbTYPHBIMUA IIEHHOCTSMU U COIUAIBHBIM
TIOJIOKCHHEM;

TOTOBHOCTb K COTPYAHHMYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJIHEHHUS Y4eOHBIX,
MO3HABATENBHBIX W HCCIENIOBATEIbCKUX 3a/1a4, YBKUTEIHFHOTO OTHOIICHUS K MHEHUIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS,;

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOH JIEATEITLHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS



c(OPMHPOBAHHOCTh POCCHUICKON IpakJaHCKON MACHTUYHOCTH, TATPHOTH3MA, YBOXKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTh 3a CBOM Kpail, CBOIO
Ponuny, cBOli A3bIK U KyJBTYpY, IPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOIO Hapoja Poccuny;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIWI0 M NaMATHUKaM IPUPOJBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIGHHMBATh BKJIAJ] POCCHMCKUX YUEHBIX B CTAaHOBIIEHHE U pa3BUTHE
Ouosoruu, MOHUMaHUs 3HaUYCHHsI OMOJIOTHH B TO3HAHUU 3aKOHOB IPUPO/IBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CIIY)KEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHME K CBOMM PpOAUTENSIM, CO3JaHHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATUS LIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJULHUSIMH HapOJ0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYAs 3CTETHKY ObITA, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUSI )KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBAa, CTPEMJICHUE MPOSBIIATH
KayecTBa TBOPYECKOMN JIMUYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (POPMHPOBAHUS  KYJbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U peau3alvs 30pOBOro M 0e3o0macHoro oopasa >KM3HU (30pOBOE MUTAHUE,
coOI0ICHNE TUTUEHUYECKUX MPaBUWJI U HOPM, COaJIaHCUPOBAHHBIM PEKUM 3aHITHM M OTIbIXA,
peryisipHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

NOHUMaHWE LEHHOCTH MpPaBUJI MHIUBUAYAJIbHOIO M KOJUIEKTUBHOIO 0€3011acHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUITUS BPEIHBIX NpPUBbIUEK (YNOTpeOJeHHs alKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTH K aKTUBHOM JIEATENBHOCTH TEXHOJIOTUYECKON M COLMAJIBHOM HAIPaBIECHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U  CAMOCTOSTENbHO  BBINOJHATH  TaKylO
JESATEIIBHOCTB;

MHTEpEC K pa3iauyuHbIM chepaM NpodhecCHOHATBHOM AESITETbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTr30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHMIO U CaMOOOPAa30BAHMIO HA MPOTSHKEHUM BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH I11eJIeCO00pa3HOe OTHOIIEHUE K MPHPOJIE KaK UCTOUHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTHYECKOM KYJIBTYphl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX IMOCJIEICTBUM ISl OKPY>KAIOILEN Cpeibl;

0CO3HAHME TTT00ATBHOTO XapaKTepa KOJOTMUECKUX Mpo0eM U IMyTel UX pelIeHus;



CIOCOOHOCTh MCIIOJIB30BaTh MPUOOpETaeMble MPH M3YyYSHUU OMOJIOTUU 3HAHHUS U YMEHUS
IpU pEIIEHUH MpoOJsieM, CBA3aHHBIX C PAlMOHAJIBHBIM IPUPOAOIOIb30BaHUEM (COOIOCHHE
NpaBUJI MOBEACHHUS B NPHPOJIC, HANPABICHHBIX HAa COXPAHEHHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEINpUATHE ACUCTBUM, NPUHOCALIUX BpEI OKpYXKAloLled NPUPOAHOU Cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPHUHUMACMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HAJIMYME PA3BUTOTO 3KOJIOTMYECKOIO MBIIIICHHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
JESTeIbHOCTH  OKOJIOTUYECKOH  HANpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM M COLMAIbHOM NpaKkTHUKE, T'OTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM MpPaKTHUKH, OCHOBAaHHOIO Ha JMalore KyJiabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE SI3IKOBOM M UUTATENbCKON KyJIbTYPhI KaKk CpeJICTBA B3aUMOJCHCTBUSA
MEXY JIFOJIbMU | TTO3HAHUS MUPA;

NOHUMaHue crenu@Uuky OMOJOrMM KaK HAayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeX1EHHOCTh B 3HAYMMOCTU OWOJIOTHU Ul COBPEMEHHOW IMBHJIM3ALMH: O0ECIeUeHUs
HOBOTO YPOBHS Pa3BUTHs MEAHMIMHBI, CO3JaHHE MEPCIEKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelaTb pecypcHble MpoOIeMbl pa3BUTHSI YeJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTHYECKUX MPOoOIIeM U oOecrieueH sl Iepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTD B IMOJIyYCHHH OWOJIOTMYECKUX 3HAHWU B IIEJISX IMOBBIIICHUS OOIIEH
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TIPaMOTHOCTH, KaK COCTaBHOW YacTH (YyHKIHOHAJIBbHOU
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

NOHUMaHME CYITHOCTH METOJIOB IO3HAaHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUISl aHaldu3a U OOBSICHEHMS SBICHUI
OKpPY’KaIOIIero MHpa M MPOMCXOJAIIMX B HEM H3MEHEHMH, yMEHHUe JenaTb OOOCHOBaHHBbIE
3aKIIIOYCHHS Ha OCHOBE HAyYHBIX (DAKTOB W MMEIONIMXCS JaHHBIX C IENbI0 TOJXYYCeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHWS JJI pEIHICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME IIEHHOCTU HAYYHOW JESITebHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITeIbHOCTh HHAUBHUIYyaTbHO U B TPYIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENpPEpbIBHOMY OOpa3oBaHUI0 M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAaHMM 1O OHOJOIMHM B COOTBETCTBHM C >KM3HEHHBIMU
NOTPEOHOCTSMHU.

METANPEAMETHBIE PE3YJIbTATHBI

MeranpenmMeTHble pe3yiabTaThl OCBOEHHUS y4eOHOTo mpeamera «bHONIOTHs BKIIOYAIOT:
3HaUUMbIe JUIsi  (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYJAIONIUXCS  MEXIUCIUTIIMNHAPHBIC
(MeXMpeIMeTHbIE) OOIIeHAYYHBIE TIOHATHS, OTPAKAOIINE IIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienUKy METOJIOB ITO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SIBIIGHUE, TIPOIECC, CHCTEeMa, HAy4YHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, WCCIeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUE, DKCIIEPUMEHT W APYTHX), YHUBEPCAIbHBIC
yueOHbIe JeHcTBHs (MMO3HABAaTEIbHBIC, KOMMYHHUKATUBHBIC, PETYISTHBHBIC), 00ECIIEUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHOW TPAaMOTHOCTH W COLMAIBLHON KOMIIETCHIIMH OOYJaronuxcs,



CIOCOOHOCTh o0yyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHUBEpCaJbHble y4yeOHbIe JEHCTBHS B IIO3HABATENBHOM U
COLIMAJIbHON IIPAKTHKE.

MeranpeaqmeTHble pe3ysbTaTbl OCBOEHHSI MPOrpaMMbl CpEJHEro o0Iero oOpa3zoBaHUs
JIOJKHBI OTPaXKaTh:

OBJajeHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1ICHCTBUAMM:

1) 6a3oBbIe JOrHYECKHE IeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJU3UpoBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJb30BaTh MNP OCBOCHMM 3HAHUHW MNPUEMBI JIOTMUYECKOI'O MBIIIIEHUs (aHaIN3a,
CHHTE3a, CpaBHEHHUSA, KIACCU(PHUKAIMK, OOOOIIEHHs), PACKPbIBATh CMBICI OHOJIOTHYECKHX
HOHATHUH (BBIIENATh UX XapaKTEePHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

OTIpeNeNATh LEeNHU JEATeIBHOCTH, 3ajaBas HapaMeTpbl W KPUTEPHH HX JOCTHXKCHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJIIMU;

UCITIOJIb30BaTh OWOJIOTHYECKUE TOHATHS JUid OOBsICHEHHS (AaKTOB M SBICHUN >KHUBOU
HIPUPOIBI;

CTPOWUTH JIOTMYECKHE pPACCYKACHUS (MHIYKTUBHBIC, MACAyKTUBHBIC, IO AHAJIOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMbIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

OPUMEHSTh CXEMHO-MOJIEIbHbBIE CPEJACTBA Ul MPEICTABICHHS CYLIECTBEHHBIX CBs3ed U
OTHOIICHWIA B M3y4aeMBIX OHMOJIOTHYECKHX OOBEKTaxX, a TAaKXKe NMPOTUBOPEUYMH Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IUIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHaN3a UMEIOIIMXCSI MaTepHabHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEILHOCTH, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB LIEISIM,
OLIEHUBATh PUCKH ITOCIEICTBUI e TEIbHOCTH;

KOOPAWHUPOBATh W BBINOJIHATH pabOTy B YCIOBUSIX pPEaJbHOTO, BHPTYAIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOACHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeilCTBUS:

BJIAJIETh HAaBBIKAMU y4eOHO-MCCIIEOBATENLCKOW U MPOEKTHOW JIEATEIEHOCTH, HAaBBIKAMHU
paspelnieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3aj1ad, MPUMEHEHHUIO Pa3IMYHBIX METOI0B O3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BHJIBI JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIpETAINHU, TPEOOPa30BAHUIO W MPUMEHEHHIO B YUEOHBIX CHUTYAIMsX, B TOM YHUCIIE TPU
CO3JIaHUH YYEOHBIX M COLIMATIBbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIIAJIETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMHU
HOHATUSMH U METO/IaMU;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIC 3a/layd B 00pa3oBaTENbHON ACSITEIBHOCTU U
KU3HEHHBIX CUTYaLlUsX;

BBISIBIISITh  TIPUYMHHO-CJICZICTBEHHBIE CBSI3M W aKTYaJIM3WPOBATh 3ajady, BBIIBUTATH
TUMoTe3y €€ pelleHHs, HaXOAWTh AapryMeHThl JUId JOKa3aTelbCTBA CBOUX YTBEP)KICHHIA,
3a71aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJTM3UPOBATh MOJIyYSHHbIE B XOJI€ PELLICHUS 33a]]aul Pe3yJIbTaThl, KPUTHUECKH OLEHUBAThH
UX JOCTOBEPHOCTbH, IPOTHO3MUPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IICTICHANIPABICHHBIN TOMUCK TIEpEeHOCa CPENCTB M CIIOCOOOB ICHCTBUS B
po¢eCCHOHATIBLHYIO Cpeay;

yMETh TIEPEHOCHUTh 3HAaHWS B  TIO3HABAaTENIbHYID M  MPAKTHYECKYH0  00JacTu
KHU3HENIEeATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;



BBIIBUTAaTh HOBBIE WJEHW, Npe/ularaTb OPUTMHAJIbHBIE IOAXOAbI M DELIEHUS, CTABUTH
npoOJIeMBl U 33Ja4H, TOMyCKarOIUe aIbTEPHATUBHBIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HMH(popManuu (TEKCTe y4yeOHOro mocodus,
HAYYHO-TIOMYJIIPHON JIUTEpaType, OMOJOTHUECKUX CIOBApAX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax [JaHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHBIX BHUJIOB M (oOpM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMynupoBaTh 3ampOChl U MPUMEHSTh pa3jIMYHble METOIbl MpPHU IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh OIBIT HCMOJb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMANbHYIO (OpPMY HpPEICTaBICHUS OUOJOrMYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTroe);

UCIOJIb30BaTh HAy4yHbIM fA3BIK B KAauecTBE CpeACTBa IpHU pabore ¢ OUOJIOrHMuecKon
uHpopManrell: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe M MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJCTh HaBbIKAMM pacllo3HaBaHMs U 3alUThl HMHGpOpMaALMK, HHYOPMALIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenne:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BCeX cdepax >KU3HU, aKTUBHO y4acTBOBaTh B JUAiore
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUs Mpe/UlaraéMoil 3aJayd, YYWUTBIBATH WHTEpPECHl U
COIIACOBAHHOCTH MMO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJlbHble CpeACTBa OOIIEHUS, MOHMMATh 3HAUYEHUE COLMATIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUSI KOH(DIUKTHBIX CUTYallui, yMETh CMSAT4aTh KOH(QIMKTHI U
BECTH [1€PErOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIOCOOAMM OOLIEHUS U B3aUMOJCHCTBUS, IMOHUMAaTb HaMEPEHMsI
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHMUS;

pa3BEPHYTO W JIOTUYHO M3JaraTb CBOIO TOUYKY 3PEHHs C HCIIOJIB30BAHMEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIUBUAYaIbHONH pabOThI MpH
peleHn OMONIOTHYECKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS PU peLICHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY UM METOJbl COBMECTHBIX AEUCTBUI C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JIEUCTBUA MO €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JEHCTBUM, PACHPENCNSITH POIU C Y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThl;

OILICHMBATh KaY€CTBO CBOETO BKJIaJla M KaKJIOT0 y4acTHHKA KOMaHJbl B OOIIMN pe3yibTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE NPOEKTHI, OLEHUBATh HMJIEU C IMO3UIUU HOBHU3HBI, OPUTMHAJIHHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh IO3UTHBHOE CTPAaTErMYECKOEe TIOBEJEHHUE B pa3IUYHbIX CUTYalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:



UCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS JJS BBIBICHUS TNpoOIeM M HUX pelieHHs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHUH IENIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHIO K KMBOH NPHPOZE, CBOEMY 310POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBIISATh TTO3HABATEIBHYIO JAEATEIBHOCT, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIBbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIbHO COCTAaBIJIAThH IUIAH PEIICHUS MPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

paCIIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPEINOYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOH PYIUIMH B Pa3HBIX 00JIACTSIX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBCHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHTYallMsSM, BHOCUTb KOPPEKTUBBI B JEATEIHLHOCTH, OICHUBAThH
COOTBETCTBHUE PE3YNIBTATOB LIEISIM;

BJIaZICTh HaBBIKAMU ITO3HABATEIbHON peIeKCHU Kak OCO3HAHUS COBEPIIAEMBIX JCHCTBHI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATh MPUEMBI pedIIeKCUn
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMAThH PEIICHHS M0 UX CHIDKEHUIO;

NPUHUMATh MOTHUBBI M apI'YMEHTBI IPYTUX TPU aHATU3E PE3YIbTaTOB IS TEIbHOCTH;

3) npuHATHE ceds1 U IPYrux:

NpUHUMATh ce0sl, MOHUMast CBOU HEAOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTUBBI U QPTYMEHTHI JPYTUX IIPH aHAJIN3E PE3YJIbTAaTOB JESTEILHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JPYTrUX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIIUH JPYTroro YeIoBeKa.

NPEAMETHBIE PE3YJIbTATbBI

[TpeamerHble pe3ynbTaThl ocBoeHHs nporpammbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT Criel(HuUuecKre Uit yaeOHOro npeamera «buosorus» HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JeSITeTLHOCTH TI0 TOJyYSHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B Pa3IIMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CHUTYalMsX, CBS3aHHbIX C Ouosorueir. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl IPEICTABICHBI IO ToaM 00yUeHHS.

[TpenmerHble pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe M pOJM OHOJOIMM B CHUCTEME HAy4yHOTo 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa [T PENICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEpKaHUE OUOJIOTMYECKUX TEPMHHOB M MOHATHNA: KHU3Hb, KIIETKA,
opranu3M, Merabosm3M (0OMEH BEmIeCTB W NPEBpAIlCHHE DHEPTrUH), TOMEOCTa3
(camoperynsusi), ypOBHEBas  OpraHU3als  KUBBIX  CHUCTEM, CaMOBOCIPOHU3BEICHUE
(pempoTyKIHst), HACIECTBEHHOCTh, HI3MEHUYHUBOCTh, POCT M Pa3BUTHCE;

yMEHHUE u3JaraTb OMOJIOTMYECKHE TeOopuH (KJIETOYHas, XPOMOCOMHas, MYyTaI[MOHHas,
LEeHTpajbHas JorMa MoJeKyJlspHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKJICHUS KyIbTYpHbIX pacTeHuit H. 1.
BaBuiioBa), onpenensTs TpaHHUIIbI UX TPAMEHUMOCTH K KUBBIM CHCTEMAaM;



YMEHHE BIAJeTh METOJaMU HAYYHOTO MO3HAHHS B OMONOTHMHU: HAOIIOJCHHWE W OINMCAaHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUM, OpraHu3als U TMPOBEAECHHE OHOIOTUYECKOTO
OKCIIEPUMEHTA, BBIIBIDKCHHUE THIIOTE3bl, BBISIBJICHUE 3aBUCHMOCTH MEXKIY HCCICIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOPHl ¥ 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAaHUU TOJIYUCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIICCTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XE€MOCHHTE3a, MUTO3a, ME03a, OIJIOJI0TBOPEHUS, Pa3sMHOXKECHUS, UHANBUIYATBHOTO Pa3BUTHUS
opranu3ma (OHTOTCHE3);

YMEHHE TPUMEHATh MOTYYCHHBIC 3HAHUS Ui OOBSCHEHHS OMOJOTHYECKHX MPOIECCOB H
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENbIO OOecTieueHust
0C30MacCHOCTH CBOETO 3JIOPOBBS U 370POBBS OKPYKAIOMIUX JIIOJIEH, COOMIOIEHUST HOPM
rPaMOTHOTO TMOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHWE HeoOXOIUMOCTH
UCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMH W OMOTEXHOJOTHH ISl PalliOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHUE peliaTh JJIEMEHTapHbIE TEHETHYECKHME 3a/Jaud Ha MOHO- W JUTHOpUIIHOE
CKpEeIlMBaHUE, CIETUICHHOE HACIEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUTSL TIpeJICKa3aHusl HaCIeJOBaHUs TPU3HAKOB Yy OPTaHU3MOB;

YMEHHE BBINOJHITH JIA0OpATOPHBIE M MpaKTUUYECKUe paboThl, cOOMI0IaTh MpaBHia MPHU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHEM;

YMEHHE KpPUTHUYECKH OILEHUBATh M HHTEPIPETHUPOBATH HHQPOPMAIHIO OHOIOTHMYECKOTO
COJIEpXKaHUsl, BKJIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUA M3 PA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBOW MH(OpPMALNU, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITUHUECKHUE aCMIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE THCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000mas
OMOJIOTUYECKYI0 HMH(POpPMAIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHoOro mnpenmera «buonorusi» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUA O MECT€ U POJIM OUOJOTHU B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAay4YHOT'O MHUPOBO33PEHUs, O BKJIAJIE POCCUNUCKHUX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeNIOBEKa ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COJCPKAHUE OMOIOTHYCCKUX TEPMHHOB U MMOHSATHI: BUJ, OIS,
reHo(OoHA, SBONIONMS, JBWXKYIIME CcuUlbl ((aKTOpbl) DSBOJIOIUHU, MPUCTIOCOOIEHHOCTH
OpraHW3MOB, BHJ000pa30BaHUE, HSKOJOTHYECKHE (HAKTOPBI, HSKOCHUCTEMA, MPOIYIICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, IIeTIH MUTaHKs, SKOJOrHYecKas nmupamuaa, OuoreoreHos, ouocdepa;

yMEHUE wu3jaratb Ouojornueckue Teopun (dBononmoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBaHus rinaBHbIX HampasieHud u myted somonuu A. H. CesepiioBa, yuyeHHUs o
ouoctepe B. U. BepHanckoro), onpenensTh TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIAJCTh METOJAaMU HAyYHOTO TO3HAHWS B OMOJIOTHHU: HAOIIOJCHUE M OMHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUW, OpraHU3allus M TPOBEACHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBFDKCHHUE THIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIICyeMBIMU
BEJIMUYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YNbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOPH ¥ 3aKOHOB, YMEHHE JIeTIaTh BHIBOJBI HA OCHOBAHUH TIOJIYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIICTSATH CYIIECTBEHHBIE MPU3HAKH CTPOSHUSI OMOIOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJISAUA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIAYyIIEHTOB, OHOTEOIICHO30B M JKOCHUCTEM,
OCOOCHHOCTH  TIPOIECCOB:  HACTEACTBEHHON  M3MEHYMBOCTHU, €CTECTBEHHOTO  OTOOpa,
BH1000pa30BaHMs, PUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS DKOJIOTHUYECKHX (DaKTOPOB Ha



OpraHM3MBl, IEPEHOCA BEIIECTB M MTOTOKA YHEPIMH B 3KOCUCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB M OHOr€OXMMHUYECKMX LHKIOB B
ouocdepe;

yYMEHUE NPUMEHATh MOJY4YECHHbIE 3HAHUA A1 OOBSCHEHUS OMOJIOIMYECKHX MPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECTIeueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIUX JIOJEH, COOMIONEHUs HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
MCIIOJIb30BaHUs JOCTHKEHU N COBPEMEHHOU 6uosorun JUIS palMOHAaIBHOIO
IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTMYECKHE 3aJaud, COCTABIATh CXEMBbl IEpPEeHOCa
BEILECTB U SHEPTUH B IKOCHCTeMax (LIEMU MMUTAHUS );

YMEHHUE BBINOJIHAThH J1a0OpaTOpHble U MpaKTHYECKUe paboThl, COONIOATh IpaBUiIa IMpH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTHYECKU OLEHMBATh M HHTEPHPETHPOBATH HH(OpMAIMIO OHOJIOrHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3jIMYHBIX HCTOYHUKOB (CpelaCTBa
MaccoBOoW HMH(pOpMalMU, HAayYHO-IIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MTPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHMCBMEHHBIE M YCTHBIE COOOIIeHHs, 0000mas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaT OHOJIOTHH



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue a3/1eJ10B H TeM Koamnecrso IMeKTPOHHbIE
n/ pasi 4yacos (undposbie)
NpOrpamMmbl
I Bce KP IIP o0pa3oBaTeibHbIe
ro pecypchbl
bubnuoreka LHOK
1 buornorus xax Hayka 2 0.5 https://m.edsoo0.ru/7f41¢c292
Bbubnuorexa [HOK
2 JKuBbIEe cCHCTEMBI M IX OpraHu3aIus 1 1 https://m.edsoo.ru/7f41c292
3  XUMHYECKHI COCTaB M CTPOCHHE KIICTKH 7 1 bubmorexa LIOK
https://m.edsoo0.ru/7f41c292
4 JKusuenesaTeabHOCTE KIETKH 6 Eubmorexa HOK
a https://m.edsoo.ru/7f41¢c292
5 PasMHOXEHHE WM MHIUMBHIYAIIBHOE DPa3BUTHE 5 1 bubnuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTD " H3MEHYHUBOCTH 8 15 bubnuoreka LHOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekius OpraHU3MOB. OcHOBBI 3 bubnuoteka LHOK
OMOTEXHOJIOTUU https://m.edsoo0.ru/7f41c292
bubnuoreka HOK
8  PescpeHoe Bpews 1 1 https://m.edso0.ru/7f41c292
OBIIEE KOJMYECTBO YACOB 110 Y 4
[TPOTPAMME
11 KJIACC
Ne HaumeHoBanue a3ae10B ) TeM Konecrso JMeKTpONHbIE
n/ pasi 4acoB (uudpoBbie)
NpOrpamMmbl
I Bec KP TIIP o0pa3oBarejibHbIe
€ero pecypchl
bubnnoreka [HOK
1 OBOmMIONHOHHAs OHONOTHA 9 1 https://m.edsoo.ru/7f41cc74
bubnuoreka HOK
2 | BoO3HHKHOBEHHE W pa3BHTHE KU3HU Ha 3emie | 9 1 0.5 hitps://m.edsoo.ru/7f41cc74
3 Opra"HusMEbl U OK aromiast cpeaa 5 1 bubmorexa HOK
p pyatotas cped https://m.edsoo.ru/7f41cc74
4 Coo00111€ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
bubnuorexa HOK
5  Peseparoc Bpems 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 10 34 2 o5
[TPOTPAMME '



https://m.edsoo.ru/7f41c292
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoimnuecTBo
Ne yacoBs DJIeKTPOHHBbIe HU(POBHIE
n/ Tema ypoka Be K I o0pa3oBaTe/ibHbIE
n er o, p Pbecypenl
0
bubnmoreka LHOK
1. | Buonorus B cucTeMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Metonabl IMO3HAHUS JKUBOH MIPUPOJIBI.
2 [Ipaktuyeckas pabdora Ne 1 «Vcmonb3oBanue 1 05 bubmuotexa HOK
" | pa3sIHYHBIX METOJIOB npu U3yUCHUH " https://m.edso0.ru/863e6122
OMOJIOTUYIECKIX O0OBEKTOBY
3 buonornueckue cucrtembl, MOPOLIECCHI U UX 1 bubnuoreka HOK
" H3yucHHe https://m.edso0.ru/863e6564
4.  CraproBas 1uarHoctTuueckas padbora 1 2
5 XUMUYECKHM COCTaB KIETKH. Boma mu 1 bubnuoreka HOK
" | MHHEpaJbHBIE COJIU https://m.edsoo.ru/863e674e
bubnuoreka HOK
6. | benku. CoctaB u cTpoeHue O6eIKoB 1 https://m.eds00.ru/863e6h72
depMeHTbI — OHMOJIOTHYECKHE KaTaTu3aToPHI.
7 Jlaboparopnass pabora Ne 1 «U3yuenue 1 05 bubnmnoreka HOK
" KaTaJIUTHYECKOH aKTUBHOCTH (epMeHTOB (Ha | https://m.edso00.ru/863e6b72
MpUMepe aMIJIa3bl WK KaTajaa3bl)»
bubnuoreka HOK
8. Yraesoer. Jlummiet 1 https://m.edso0.ru/863e6870
bubnuoreka HOK
9. | Hywreurosrie wncrotst. ATD 1 https://m.edso0.ru/863e6d5c
10 Eﬁzggﬁaﬂ HTeoMI?I;TIOHEneTI;I;quf:I? ’ e;jj:;‘:}; 1 bubmmorexa HOK
' pHA- H https://m.edsoo.ru/863e6e88
KUBas CHCTEMa
Crtpoenue YKapUOTUUECKOU KJIETKH.
JlaGopatopnass pabGora Ne 2 «M3yueHue bubnuotexa HOK
11. cTpoeHHMs KJIETOK pPACTCHHW#l, JKUBOTHBIX, 1 0.5 https://m.edsoo.ru/863e6ff0
rpuOoB W OakTepwii TOA MHKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIPETapaTax U UX OTIHCAHUEC)
bubanoreka IIOK
12. | O6MeH BemecTB WM METab0IU3M 1 hitps://m.eds00.ru/863e766¢
bubnuoreka HOK
13. | @orocumTes. XeMOCHHTES 1 https://m.edso0.ru/863e7¢c98
. bubnuoreka HOK
14. Omepreruieckuii 0bmen L https://m.edsoo.ru/863e7aae
JKuzHeHHBIN HUKN KIETKU. JlelneHre KIIETKH.
15 Muto3.  JlaGopatopnas  paGora Ne 3 1 05 bubnuotexa HOK
" | «Habmonenne MuWTO3a B KIETKAX KOHYMKA " | https://m.edsoo.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX MUKPOIIpernapaTax»
16. buocunre3 Oenka. Peakuuss wmarpuyHoro 1 bubnuoreka [HOK
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CHHTE3a https://m.edso0.ru/863e796e

17. Tpaucnsaus — OnocuHTE3 OenKa 1 Egg;ﬁ;:é;;oo.ru /8 63e17lg%l(§

bubnuorexa OK

18. Hexknerounbie GOpPMBI )KU3HU — BUPYCHI 1 hitps://m.edsoo.ru /8636%15 10

bubnmoreka LHOK

19.  ®opmbl pa3MHOKEHHSI OPraHM3MOB 1 https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnuoreka OK

20. | Metios . https://m.edsoo.ru/863e17lf4a
OO0pa3oBaHne W pa3BUTHE IIOJIOBBIX KIIETOK.

21 OmnnonorBopenue. JlaboparopHast padora Ne 4 1 05 bubnuotexa HOK
«M3ydyeHnue CTPOEHHS TIOJIOBBIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOIMpENapaTax»

22.  VlHmuBuayambHOE pa3BHTHE OPraHH3MOB 1 EH6H_HOTeKa OK

https://m.edso00.ru/863e8436

23, ['enernka — Hayka O HaCIEICTBEHHOCTU H 1 bubnuotexa HOK
U3MCHYMBOCTH https://m.edso0.ru/863e86f2

o 3aKOHOMEPHOCTH HACIEAOBaHUS IPU3HAKOB. 1 bubnmoreka HOK
MOHOTHOPUIHOE CKPEIUBAHIE https://m.eds00.ru/863e8878

o5 JlurudpuHoe CKpEIUBaHUE. 3akoH 1 bubnuoreka LHOK
HE3aBHCUMOTI'0 HACIICIOBAHUS PH3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HaCJICI0BaHHE MIPU3HAKOB.

5. pesmraron wonomopmmoro w1 g5 Biomores LlOK

https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKpEIIUBaHUS Y AP030(UIIbI Ha
TOTOBBIX MUKpPOIIpemnapaTax»

27, l'eneruka mnosa. HacnenoBaHue IPU3HAKOB, 1 Bbubnuoreka HOK
CIICTUICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3mMeHunBOCTD. Henacnencrsennas

28 Usysonme womrbmamonor ormsoc, 1 05 Baomoresa LIOK

’ https://m.edsoo.ru/863e8efe
MIOCTPOEHHUE BAPUALIUOHHOTO psana u
BAPUALIMOHHON KPUBON»
Hacnencrennas W3MEHYHUBOCTb.

29. JlabopartopHas paboTta Ne 7. «AHanu3 mytauuit 1 0.5 ]hStPtIgSJ,I:I;I/(r)ITeIZiaSOO.ru /863e]éleofé<
y 1p030(UITbI Ha TOTOBBIX MUKPOITpEnapaTax»»

bubmmoreka OK

30. | Tenermca senonexa . https://m.edsoo.ru/863egd78

31. Ceneknus Kak HayKa U MPOIIECC 1 bubmmorexa HOK

https://m.edsoo.ru/863e9214

32 Meroasl U TOCTUKEHUS CEIEKLUHUHU PACTEHUN U 1 bubnuotexa HOK
YKUBOTHBIX https://m.edso00.ru/863e9214

33. BuoTexHOJIO0THs KaK OTPaCiib MPOU3BOJICTBA 1 bubmmorexa HOK

https://m.edso0.ru/863e9336

34. TlpomexyTouyHas aTTecTalus 1

OBIIEE KOJIMYECTBO YACOB 1o 34 4

[TPO'PAMME



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KIIACC

KoumuectBo
Ne yacoBs DJIeKTPOHHBbIe HU(POBHIE
n/ Tema ypoka
I Be K II o0Opa3oBarejibHbIE
er P P pecypchl
0
1.  DBomronus u METOAbI €€ N3ydeHUs 1 buGnuorexa HOK
https://m.edsoo.ru/863ea20e
2 HUcropuss  pa3Butusi  mpeacTaBiIeHUH 00 1 bubnuoreka HOK
" DBOJIIOIMU https://m.edso0.ru/863e9570
bubnuoreka LHOK
3. Muxpossomons . https://m.edsoo.ru/863e9cle
[Momymnsmust Kak dJIeMEHTapHas eIWHUIA BUIA
4 W OBOTIOUAM. Jlaboparopuas pabGota Ne 1 1 05 bubnmnoreka HOK
" «CpaBHeHHE BHUAOB MO MOpP(OIOrHUECKOMY ™ | https://m.eds00.ru/863e99c6
KPUTEPUIO»
5 JIBuokymie cuibl (dJeMEeHTapHble (aKTOpHI) 1 bubnmnoreka HOK
' DBOJIIOIMA https://m.edsoo.ru/863e9da4
. bubnuoreka LHOK
6. | EcrectBeHHBI 0TOOP U €10 (HOPMBI 1 hitps://m.eds00.ru/863e9ed0
Pe3ynbrarel »BONIOLMM: TPUCITIOCOOIIEHHOCTD
OpPTraHU3MOB U BUI000pa3oBaHue.
7. | JlaGoparopnas pabGota No 2 <<OHI/IC8.HI/I? 1 0.5 ﬁgg;l;l/(gée%zoo.ru /863;51]%5
NPUCIIOCOOJICHHOCTH ~ OpraHm3mMa U eé
OTHOCHUTEIILHOTO XapaKkTepa»
8.  HampaneHus u myTH MaKpOIBOIFOIUN 1 bubmotexa HOK
https://m.edsoo.ru/863e9cle
9. | HeoOpaTumoCTh 3BOJIOLINN 1
10. Hctopuss xu3sHu Ha 3emyle U METOIBl €€ 1
W3YICHHUS
11. TumoTe3bl NPOUCXOXKICHUS KU3HHU HA 3eMIIe 1 bubmorexa HOK
https://m.edsoo.ru/863ea5a6
12 PasBute xu3HM Ha 3emie IO 3paM H 1 bubnuoteka HOK
" mepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBl BOJIONUN PACTUTEIHHOTO U
13 ’KMBOTHOTO MHpa. [TpakTuyeckas pabora Ne 1 1 05 bubnuotexa HOK
" «M3yyeHHE MCKOIMMAEMbBIX OCTATKOB PACTCHHM U " | https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUICKIIHSIX)
14.  CoBpemeHHas cucTemMa OpraHu4eckoro Mupa 1 bubmmorexa HOK
https://m.edsoo.ru/863ea48e
15. | DBomrorus YyenoBeka (aHTPOMOTeHe3) 1 ﬁgggl;l/(rﬁéelcdasoo.ru /8 63e§§§
16. JIswxkymue cuibl (GakTopbl) aHTpOIIOTeHE3a 1 ]r?tptlgg:l;l/orrf,e;fsoo,ru /86392531}:
17. | OCHOBHBIE CTaJUH IBOJIIOLMH YETOBEKA 1
18 UYenoBedeckre pachl U MPUPOTHBIC aIalTalluU 1 bubnmnoreka HOK
" | geroBeKa https://m.edsoo.ru/863eaea2
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KontponbHas pabora o TeMe
19. «Bo3HHKHOBEHHME U pa3BUTHE JKU3HM Ha 1
3emie»
20.  Dkojorus Kak HayKa 1
21.  Cpensl oOUTaHUS M SKOJIOTHYECKHUE (PAaKTOPBI 1 ﬁgggﬁ?;iioo.ru /863e];1[f2(1:<
AbGuotnueckue  ¢dakropel.  JlaGopaTopHas
paborta No 3. «Mopdoornueckue
29, OCOOCHHOCTH pPACTEHWH U3 pa3HBIX MeECT 1 05 bubnmnoreka HOK
obutanus». Jlaboparopuas pabora Ne 4, https://m.edsoo.ru/863eb10e
«BnusiHME cBeTa HA POCT M Pa3BUTHE YEPEHKOB
KoJIeyca
bubnmnoreka OK
23. buoruieckue gaxTope! L https://m.edsoo.ru/863e]t3[348
DKOJIOTHYECKHE XAPAKTEPUCTUKU TOMYJISIHH.
24, [IpakTrueckas pa60Tau Ne 2 «Ilopcuér 1 05
IUIOTHOCTH  TONYJSALUUH  Pa3HBIX  BUIOB
pacTeHuin»
25.  Coo0miecTBa OpraHu3MOB — OHOIIEHO3 1 ]f?tptlgg:l;l/(r)r:.e;lasoo.ru /86361614061;
26.  DKOJIIOTHYECKHE CHCTEMBI (IKOCHCTEMBI) 1 ﬁggg?/ﬁéezzoo.ru /863e]l314%1§
27. g}igggflieecxne HOKarT;:)ZJ;II/II/II[LL BKO(C;((:)Tﬁ?gz 1 Bubmaorexa HOK
https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccus
28. IlpupomHbIe YKOCUCTEMBI 1
29.  AHTpOIOreHHbIE SKOCHCTEMBI 1
30. buocdepa — riaobanpHas skocucTeMa 3eMIU 1 EES;I;I/%:Z?SOOIU /863et1b051(§
31. 3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOCHEPHI 1 ]f?tptIg::I;I/On:.e;IaSOO.ru /8639151(;)112
32. YenoseuecTBO B buochepe 3emin 1
33. CocymecTBoBaHUE MPUPOIBI U YETIOBEUESCTBA 1 bubmotexa HOK
https://m.edsoo.ru/863ebale
34. TlpomexyTouyHas aTTeCTaIUs 1
OBILIEE KOJIMYECTBO YACOB o 34 25

[NPOTPAMME
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