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COILEPKAHUE OBYYEHUA
10 KJIACC
Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU M JAPYTMMU €CTECTBEHHBIMU
HayKaMHu,

dumnocodueit, 3TUKOM, 3cTeTUKON U paBoM. Ponb 6uonoruu B (OpMUPOBAHUN COBPEMEHHON HAyYHOU
KapTuHbl Mupa. Cucrema OMONIOTHYECKUX HaYK.

Metoapl TO3HAaHUS JKUBOM TpHponabl (HAOJIOAEHWE, OKCIEPUMEHT, OINHMCaHUe, HW3MEpeHue,
KiaccuuKanus, MoJIeIUPOBaHKe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdemoncTpanum:

[optpetwt: Y. dapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTObl TTO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Ipaktuueckast paborta Ne 1. «Mcnonb3oBaHME pa3lNUYHBIX METOJOB NPU H3YUYECHHH OUOJIOTHYECKUX
O0OBEKTOBY.
Tema 2. /KuBble cucTeMbl M HX OPraHU3ALHSA.

Kupble cucrempl (OMOCHCTEMBI) KakK MpeAMeT u3ydeHus Ouonoruu. OTiHYME >KUBBIX CHUCTEM OT
HEOPraHWYECKOU IPUPOIBI.

CpoiicTBa OuocucTeM M UX pa3HooOpazue. YPOBHH OpraHH3alMil OHOCHUCTEM: MOJEKYJSPHBIH,
KJICTOYHBIN, TKAHECBBIH,

OpraHU3MEHHBIN, MOMYISLUOHHO-BUIOBOM, IKOCUCTEMHBIH (OHOTe0IeHOTUYECKU ), OnOoC(epHBIA.

JdemoncTpanum:

Tabauiel U cxeMbl: «OCHOBHBIC TPU3HAKHU )KU3HIY, «YPOBHHU OpraHU3aIUU KUBON TPUPOIBD.

O6opynoBanue: Mozaenb MoJekysbl JJHK.

Tema 3. Xumuveckuii cocTaB U CTPOEHHE KJIETKH.

XUMHUYECKUH COCTAaB KIETKU. XUMHUECKHE 3JIEMEHTBI: MaKpOdJIEMEHTbI, MUKpOIeMeHThl. Boxa u
MUHEpPAJIbHBIE BELIECTBA.

DyHKIMY BOJBI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [logaepkanne ocMoTHueckoro 6anaHca.

benku. CoctaB u cTrpoeHne 6eKoB. AMUHOKHUCIIOTE — MOHOMEpHI OenkoB. HezaMeHnMble U 3aMeHUMble
AMUHOKHCJIOTBHI.

AMUHOKHUCJIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM MOJIEKYJIbl (II€pBUYHAs, BTOpHUYHAS,
TPETUYHAsl U YETBEPTHUHAs CTPYKTypa). XMMHUYEeCKHe CBoMcTBa OenkoB. buonorunueckue GpyHKIM 6eIKoB.

®depmeHTH — OHMonornueckue katanu3aropbl. CTpoeHue ¢depmMeHTa: aKTUBHBIM IEHTp, CcyOcTpaTHas
CHEeU(PUIHOCTD.

Kodepmentsl. Butamunsl. OTinndnst pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTOpPOB.

VYraeBoabl: MOHOCaxapubl (IIIOKO3a, pubo3a U Ae30Kkcupubo3a), Jucaxapuibl (caxaposa, JIaKTo3a) U
noJicaxapuasl (Kpaxmal, TIIHKOTEH, 11eJUTi0103a). bruomornueckue GyHKIIMN yTIeBOIOB.

Jlunuasl:  Tpurauuepuisl, ¢gochonunuasl, crepoussl. [uapopuabHO-TUAPOGOOHBIE  CBOMCTBA.
buonoruueckue ¢pynxiuu nunuaos. CpaBHEHUE YIJIEBOAOB, OEJIKOB U JIMMHUJOB KaK HUCTOYHUKOB SHEPT UH.

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX KHCIOT. CTpoeHHE U
¢byuxun JJHK. Crpoenne u ¢pynkiun PHK. Buast PHK. AT®: crpoenune u pyHKIMH.

Hutonorus — Hayka o kierke. KietouHnas Teopus — mpumep B3auMOJEHCTBUA uaed U (akToB B
Hay4YHOM IMO3HAaHUU. MeTO/1bl U3y4eHUs KIETKH.

Knerka kak nenoctHas xuBasi cucrema. OOIue MpU3HAKK KJIETOK: 3aMKHYTasl Hapy)kHash MeMOpaHa,
monekynbl JIHK xak renernueckuit anmapart, cucreMa CUHTe3a Oelka.

Tumbl KIETOK: dyKapuoTHdeckas M mHpokapuotruieckas. OCOOEHHOCTH CTPOEHHUS MPOKAPHUOTHUECKOM
kinetkd. Kierounas crenka Oakrepuil. CTpoeHue dyKapHOTH4YecKOW KiaeTkH. OCHOBHbBIE OTIMYUA
PacTUTENbHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepxHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs! CTEHKA, TTIMKOKAIUKC, X QyHkuuu. [Inazmatuueckast
MeMmOpaHna, e€ cBoiictBa U ¢yHkiuu. [uronnasma u eé opranouabl. OnHOMEMOpaHHBIE OPTaHOMIbI KIETKH:
OIIC, ammapar [onpmxu, nuzocombl. [lomyaBTOHOMHBIE OpraHOMIbl KJIETKH: MHUTOXOHAPWH, MJIACTUJIBL.



[TpoucxoxaeHne MUTOXOHAPHUM U TutacTua. Buapl miuactun. HememMOpaHHBIE OpraHOUIBI KIETKUA: PUOOCOMBI,
KJIETOYHBINM LIEHTP, UEHTPUOJIN, PECHUYKH, )KIYTUKH. DYHKIIMM OpraHOW0B KJIETKH. BKiroueHus.

Snpo — perynaropHslid 1ieHTp KieTku. CTpoeHue sapa: suepHas 000JI0YKa, Kaproruia3Ma, XpOMaTHH,
SJIPBILIKO.

XpOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoncTpanum:

Hoptpetsr: A. Jlesenryk, P.T'yk, T.IlBann, M. [lneiinen, P.Bupxos, k. Yorcon, @. Kpuk,
M. Yunkunc, P. ®panxaun, K. M. bap.

Jlnarpammel: «PacnpeneneHue XUMUYECKHX JJIEMEHTOB B HEXUBOW Ipupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEY.

Tabmunel u cxemsl: «lleproguueckast Tabiuiia XUMHUYECKHUX DSJeMEHTOB», «CTpOeHHE MOJEKYIIbI
BOJIbI», «brocunTes 6enkay, «CTpoeHne MoeKyibl Oenka», «Ctpoenue pepmentay, «HyKkiIenHOBBIE KUCIIOTHI.
JAHK», «Ctpoenue monexkynbsl AT®», «CTpoeHre 3yKapuoTUYECKON KIeTKn», «CTpOCHHE KUBOTHOU KIIETKH,
«CTpoeHHe pacTUTENbHON KIETKH», «CTpOEHHE NPOKAPUOTUYECKOW KIETKH», «CTpOeHHME sapa KIETKU»,
«YTIIeBOIBIY, «JIumuasy».

OO0GopynoBaHue: CBETOBOM MHUKPOCKOI, OO0OpyAOBaHHUE ISl TPOBEACHUS HAONIOACHUHN, W3MEPECHH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEPUATHHBIX KIETOK.

JlabopaTopHble 1 IpakTHYeCKHE PA0OThI:

Jlaboparopuas pabora Ne 1. «M3ydyeHune KaTaJUTHUECKONH AaKTHUBHOCTH (EPMEHTOB (Ha NpUMEpe
amMuIIa3bl WIK KaTajaasbl)».

Jlaboparopuas pabora Ne 2. «M3ydyeHHe CTpOCHHS KJIETOK PACTEHMI, XUBOTHBIX U OaKTepHil MOJ
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENaparax U ux OMUCaHUEN.

Tema 4. ' KuznegessTeJJLHOCTDL KJICTKH.

OOmeHn BemiecTB, WM METa0OMM3M. ACCHUMMISAIMA (IJIACTUYECKUHA OOMEH) W JUCCUMUIISLINS
(oHepreTuyeckuii oOMEH) — JBE CTOPOHBI €IUHOrO IMpoliecca Mmerabonu3ma. Poib 3aKOHOB COXpaHEHHS
BELIECTB U SHEPrUU B IOHMMaHUU MeTabosIM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOdHBIN U rereporpodubiii. Ponb (hepmMeHTOB B 0OMEHE BELIECTB U
MIPEBPALICHUH SHEPTUH B KIIETKE.

®otocunTe3. CBeroBas U TeMHOBas (a3bl QorocuHTe3a. Peaknum ¢orocunrtesa. DPpPeKTUBHOCTD
¢dotocuHTe3a. 3HaueHHe (QOTOCHHTE3a ISl KU3HM Ha 3emuie. BnusiHue ycnoBuil cpenbl Ha (OTOCUHTE3 U
CIOCOOBI OBBIIIEHHS €r0 MPOJTYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUIA.

XeMocHHTe3. XeMOCUHTE3UPYIOIIHe OakTepry. 3HaU€HuEe XEMOCUHTE3a JUIsl )KU3HH Ha 3eMJIe.

OHepreTuyeckuii oOOMeH B KJeTke. Paciiensienne BenecTs, BbICTICHUE U aKKyMYJIMPOBAaHUE SHEPTUU B
KJIeTKe. DTalbl 3HepreTuyeckoro oomena. I'nukonus. bpoxxenue u ero Bunapl. KucnopogHoe okucienue, Wiu
KJIeTO4HOe JbixaHue. OkuciaurenbHoe GpochopuupoBanue. I(H(HEeKTUBHOCTh SHEPreTHUECKOro 0OMeHa.

Peakuyu matpuunoro cunte3a. ['enernueckas undopmamus u JHK. Peanuzamus renetnueckoit
uH(pOpMAalIUU B KIIETKE.

I'enetnyecknii kox m ero cBoucrBa. Tpanckpunuus — Marpuunslii cuHte3 PHK. Tpancmsaumsa —
O6uocuHTe3 6emnka. Dtansl TpaHcasanuu. Koauposanue amuHokucaoT. Poib pubocom B GMocuHTE3€e OemKa.

Heknerounsle ¢opmbl xu3Hu — Bupychl. HWcropus otkpeitus BupycoB (/I. U. ViBanoBckuit).
OcoOeHHOCTH CTPOCHMSI M KM3HEHHOTO IMKJIa BHpYcoB. bakrepuodaru. bone3nu pacreHuil, >KMBOTHBIX U
4elioBeKa, BbI3bIBaeMble BHpycamu. Bupyc ummynonedpunurta uenoBeka (BUY) — BoszOymurtens CIIM/a.
OOpatHast TpaHCKPUIILHS, peBepTa3a u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHU.

JdemoncTpauum:

Hoptpersr: H. K. Konsuos, . . UBanosckuid, K. A. Tumupszes.

Tabmuipl 1 cxeMmbl: «Tunbl mutanusy, «Metaboauzm», «MUTOXOHIPHUI», « IHEPTETUUECKUI 0OMEHY,
«XI10pOIIIIaACT»,

«Dorocuntesy, «Ctpoenme JIHK», «Ctpoenne u QyHKimoHupoBanue reHa», «CuHTe3 Oenkan,
«['enernueckuit kox», «Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nukia Bupyca CIIM/a,
O6axTepuodara», «Permkanus JJHK».

Ob6opynoBanue: mojenu-anmankauu  «Yapoenne JIHK wu tpanckpunums», «buocunres Oenkay,
«CtpoeHue KiIeTkn», Moaensb cTpykTypsl JJTHK.




Tema 5. Pa3MHoKeHNEe M UHAUBUIYAJbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1K, WM KU3HEHHbIM 1k kieTkd. MaTepdasza u mutos. [Ipoueccsl, nporekaronme B
nHtepdaze. Permmmkanms — peakius marpuunoro cuare3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN Habop —
KapHOTHIL. JIMTUIOMIHBIA M TalJIOWAHBIA XPOMOCOMHBIE HAOOpBl. XpoMmaTubl. LlUTOMOrHYEecKHEe OCHOBBI
Pa3MHOKEHHUS U UH/IMBUIYaIbHOTO Pa3BUTHS OPTaHU3MOB.

JHenenune xnerku — muro3. Craguu mMuto3a. [Ipoieccel, Ipoucxoasiiyue Ha pa3HbIX CTAIUAX MUTO3A.
buonornueckuii cMbIica MUTO3A.

[IporpamMmmupyemasi rudesnb KISTKH — arlomnTo3.

@opMbl Pa3MHOKEHUSI OPTaHU3MOB: Oecrosoe U MosoBoe. Bumapl 6ecrnonoro pasMHOKEHUS: JeNeHHEe
HAJBOE, I[IOYKOBAHME OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHME, BEreTaTUBHOE pPa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBaHUE OPraHU3MOB, €TI0 3HAUEHUE JIJIS CEJIEKIIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIONOrO.

Meiio3. Craguu meiio3a. I[lporeccsl, mpoucxoasdiue Ha ctaausx Meiosa. [loBenenue xpomocom B
Mmeiioze. Kpoccunrosep. buonoruueckuii CMbICI U 3HAaYEHHUE MEH03a.

I'ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK y KUBOTHBIX. [10JIOBBIE Kene3bl: CEMEHHUKU H
auyHukd. OOpazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CepMaTo30u 1, SHIEKIETKa) — CIEPMAaTOreHes U
oBoreHe3. OcoOeHHOCTH CTPOSHHS SULEKIETOK U criepMaTo3ou10B. OmiogoTBopenue. [laprenorenes.

WuauBuayanbHoe pasBuTHEe (OHTOTEHE3). OMOpUOHAIBbHOE pa3BUTHE (IMOpHOreHe3). TaIbl
SMOpPUOHAIILHOTO Pa3BUTHS Yy I[IO3BOHOYHBIX JKMBOTHBIX: JPOOJICHWE, TacTPYJSIHs, OpPraHOTEHE3.
[ToctomMOpuoHanbHOe pazBuTHe. THUIMBI MOCTIMOPHOHATIBLHOTO PA3BUTHUS: MPSAMOE, HEMpsIMOe (JIUYMHOYHOE).
Brnusitaue cpespl Ha pa3BUTHE OpPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKACHHBIE YPOICTBA.

Poct u pa3zsutue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaJANH Pa3BUTH.

JdemoncTpanum:

Tabauiel U cxembl: «@OpMbl pa3MHOXKEHUSI OPraHU3MOBY, «/[BOITHOE OIIOOTBOPEHUE Y LIBETKOBBIX
pacTeHuin»,

«BereraTuBHOE pa3MHOXXEHHE pacTeHui», «Jlenenue kietku Oakrepuii», «CTpoeHHE TOJIOBBIX
KIJIETOK», «CTpoeHue xpomocoMbl», «Kietounsrit ki, «Permmukanus JJHK», «Muto3y», «Meiosy, «l[Ipsmoe
U HEIpsIMOE pa3BUTHE», «['ameTorenes y MIEKONMUTAIOIINX U YelloBeKa», «OCHOBHBIE CTa I OHTOTECHE3a.

OO0GopynoBaHue: MUKPOCKOII, MHUKpompenapatbl «CrepMaTo30uasl MIIEKOMUTAIOMIETO», <«SIiIeKIeTka
MJIEKONUTaIero», «KapuoknHes B KIETKax KOpEIIKa JIyKa», MarHUTHas Mojelb-anmuinkanus «Jlenenue
kieTku», mojienb JIHK, Mmonens

MeTadazHOl XPOMOCOMBI.

JlabopaTopHble U NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 3. «HaGmrogeHue MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

JlaboparopHas pabota Ne 4. «M3yueHune cTpOCHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIpENapaTax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenver u 3amauu reHeTUKH. VICTOpHS pa3BUTHS TE€HETHKU. POIb HHUTONOTHMH M SMOpPUONIOTHUH B
CTAaHOBJICHUH T€HETUKH. BKian poccuiickux U 3apyOeKHBIX YUE€HBIX B pPa3BUTHE F€HETUKH. METO/Ibl T€eHETUKHI
(TMOpUIOTOTUYECKUH, ITUTOTCHETUYECKUN, MOJIEKYIISIPHO-TeHeTH4YeCcKkHii). OCHOBHBIE T€HETUYECKUE MOHSATHSL.
I'enernyeckasi CUMBOJIMKA, UCIIOIb3yEMasl B CXeMaX CKpELMBaHHM.

3aKOHOMEPHOCTH HACTEAOBaHUs MPHU3HAKOB, YycTaHOBIEeHHble [. Mennenem. MoHOTHOpUIHOE
CKpelllMBaHHEe. 3aKOH eInHOoOOpa3usi THOpUIOB MepBOro IMnokoseHusd. llpaBuno noMuHHpOBaHMS. 3aKOH
pacuieruienus npu3HakoB. ['unoresa unctorel ramer. [loHOE U HEMOIHOE JOMUHUPOBAHKE.

JurubpunHoe ckpeniyBaHue. 3aKOH HE3aBUCUMOIO HAcJelI0BaHUs MpHU3HAKOB. llutorenernyeckue
OCHOBBI JIUTHOPUIHOTO CKpEIIMBAaHMS. AHAIM3UpYIOLee CKpeluBanue. Mcmonp3oBaHue aHATU3UPYIOMIETO
CKpEIMBAHUS JUISl ONIPEICIIEHNs TeHOTUIIa OCOOU.

CuernneHHoe HacnenoBaHue mpusHakoB. Pabora T. Moprana mo CIemIeHHOMY HAacJeIOBaHUIO TCHOB.
Hapymenue cuernienus reHoB B pe3yJibTaTe KPOCCUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYecKre KapThl.

I'enetnka rmona. XpoMOCOMHOE ONpPEIEICHUE M0JIa. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. I 'OMOrameTHsbIe

TeTCpOraMETHLIC OPraHU3MBbI. HaCJ'IeJIOBaHI/Ie IMPU3HAKOB, CHCIJICHHBIX C ITOJIOM.



M3MmeHunBOCTb. BuAbpl M3MEHYMBOCTH: HEHACICACTBEHHAs M HacieacTBeHHas. Ponb cpenbl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTUKA MOJU(PHUKAIIMOHHON W3MEHYMBOCTU. BapualioHHbIN psij
U BapuanMoHHas kpusas. Hopma peakuuu npusHaka. KoandecTBEHHbBIE M KaUECTBEHHBIE IPU3HAKY M UX HOpMa
peakmmu. CBoiicTBa MOAM(PHUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHas, Wiy T€HOTUIIMYECKas, W3MEHYMBOCTh. KoMOMHaTHMBHas M3MEHUMBOCTb. Meio3 u
MOJIOBOH TPOIIECC — OCHOBa KOMOMHATUBHOM M3MEHUYMBOCTU. MyTallMOHHAs M3MEHYMBOCTH. Kitaccudukarms
MyTalUi: TeHHbIE, XPOMOCOMHbIE, T€HOMHBIE. HacToTa U MpUUYMHBI MyTaluid. MyrareHHsle (pakTopbl. 3aKOH
TOMOJIOTUYECKHX PAZOB B HacJIeACTBeHHOU n3meHunBocty H. 1. BaBunosa.

BHesnepHas HacneICTBEHHOCTb U U3MEHYUBOCTbD.

I'eneruka uyenoseka. Kapuotun denoseka. OCHOBHBIE METO/bl T€HETUKN YEJIOBEKA: I€HEAJIOTHYECKUH,
ONM3HELIOBBIM,  [UTOTCHETHUYCCKHH,  OMOXUMHUYECKHHA,  MOJICKYISIPHO-TCHETUYCCKUH. CoBpeMeHHOE
OIIpe/IeIICHUE TEHOTUIIA: IIOJTHOTCHOMHOE CEKBEHUPOBAaHUE, TCHOTUIIMPOBAHUE, B TOM duciie ¢ nomoupro [II1P-
aHanu3a. HacnencTBeHHble 3a0ojieBaHMs 4YeJIOBEKa: TEHHBbIE O00Je3HH, OOJIE3HW C HACIEICTBEHHOM
IIPEPACIOI0KEHHOCTBIO, XPOMOCOMHBIe Oose3HH. ComaThuyeckue M reHepaTuBHble MyTauuu. CTBOJIOBbIE
kineTkd. [IpuHIMOBL 370pOBOTO 00pa3a KHU3HM, AMATHOCTHKH, MPOMWIAKTUKA W JIEYCHUS T'€HETHYECKUX
Oosie3Hell. MeMKo-reHeTHYeckoe KOHCYIbTUPOBaHUE. 3HaYeHNE MEJUIIMHCKOM IeHETUKU B IPEJOTBPALIEHUN
Y JICYCHUHU TeHETUYECKHUX 3a00JIeBaHUI YeloBeKa.

JlemoHCcTpanum:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepuxos, H. B. Tumodees-Pecosckuii, H.
N. BaBuiios.

Tabmuubl 1 cxembl: «MOHOTHOPUAHOE CKPEUIMBAHWE W €ro IUTOTCHETHYECKass OCHOBa», «3aKOH
pacILEeIICHNs U €ro

LUTOTEHETUYECKass  OCHOBa», «3aKOH  4YMCTOTBl  ramer», «JlurubpugHoe  CKpeliuBaHUE»,
«{uTonornyeckue OCHOBBI JUTMOPUAHOTO CKpELIMBaHUM», «Melo3», «B3anMoneiicTBue aaienbHbIX T€HOBY,
«['enernueckne KapTbl pacTeHUM, JKMBOTHBIX M 4ejoBeka», «['eHeTnka moja», «3aKOHOMEPHOCTU
HACJIEOBaHMsl, CLEIUIEHHOTO € MOJoM», «KapunoTumsl uenoBeka U JKUBOTHBIX», «BHIbl M3MEHUYMBOCTH?,
«MomudukanonHas HM3MEHUYHBOCThY», «HacnemoBanme pesyc-akropa», «l'eHeTHKa TpyHm KpPOBHY,
«MyTanMoOHHas U3MEHYUBOCTDY.

O6opynoBaHue: MOAETU-aNIUINKALIUN «Monorubpuanoe CKpEIlMBAHUEY, «Hemnonnoe
JOMUHHMpOBaHue», «lurubpuaHoe ckpemmBanue», «llepekpéct XpoMocom», MUKPOCKON M MHKpOIpernapar
«dpozodunay (Hopma, MyTaiuu (HOpPMBI KPBUTBEB U OKPACKU TeJa), repoapuii «I"0pox OCEBHOM.

JlabopaTopHble U NpaKTHYeCKHe padoThl:

JlabopaTtopHnast padota Ne 5. «M3yuenue pe3yabTaTOB MOHOTUOPUIHOTO U JUTHOPUHOTO CKPEITUBAHUS
y Ap030( Uikl Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopnast pabora Ne6. «M3yuenue MoIU(PUKAIMOHHON  W3MEHYMBOCTH, TMOCTPOCHUE
BapHAalMOHHOTO psJla U BApUALIMOHHON KPUBOW».

JlaboparopHnas padota Ne 7. «AHanu3 myTauuil y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenexkuus Kak Hayka W Ipolecc. 3apoKIeHUE CeIeKIMKM U JoMectukanus. Yuenune H. 1. Basunosa o
LEHTPax TMPOUCXOXKICHUSI U MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. LIeHTpbl NpoOMCXOKIEHHUS JOMAIIHUX
XKUBOTHBIX. CopT, IOpOJ1a, IITAMM.

CoBpeMeHHbIE METOJbl celeKUnnu. MaccoBbIil U MHAMBUAYAIbHBIA OTOOpPHI B CEJNEKIMH PACTEHUN U
KHUBOTHBIX. OIleHKa JKcTepbepa. bIM3KOpOJICTBEHHOE CKpeluBaHue — HWHOpuauHr. Yucras nuHUS.
CkpeniBanue YnucThIX JIUHUHN. ['eTeposuc, wnu rubpuanas cuna. HepoactBeHHoe ckpeniyBaHue — ayTOpHINHT.
Otnanénnas rtubpuamzanus u e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 W TMOJy4YeHHE MOJHUIUION]IOB.
JlocTuKeHusl ceJeKIUU pacTeHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BuotexHonorus xak oTpaciib NMpou3BojCTBA. ['eHHas WHXKEeHepus. DTambl CO3JJaHUs PeKOMOWHAHTHOM
JIHK n

TpaHCTEHHBIX opraHu3MoB. Kiertounas wunxkeHepus. Kierounele KynbTypbl. MUKpPOKIOHAIBHOE
pa3MHOXkeHue pacteHuil. KiloHMpoBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX OPraHU3MOB.
Dkonornyeckue u arudeckue npodneMel. 'MO — reneTnuecky MOAU(UITUPOBAHHbBIE OPraHU3MBI.

JemMoHcTpanuu:




[optpetw: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuubl u cxemsbl: kapTa «LIeHTpBI NpoUCXOXKIEHUS M MHOrooOpasusi KyJIbTYPHBIX PaCTCHUN»,
«ITopoapl nomMamHuX

KHUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHuil», «Otnanéunas rudpuansanus», «PaboTel akagemuka M.
®. MBanoBay, «llomummongusy, «OO0bekThl OuoTEeXHONOTUMY», «KieTouHble KyJIbTYpbl U KIOHHPOBAHUEY,
«KoHCTpynpOoBaHue U EPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJSDKA TUIOJIOB M KOPHEIJIONOB AMKUX (OPM U KYJIBTYPHBIX COPTOB pacTEHU,
repOapuii «CenbCKOX0351HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JJOCTUKEHUS CEJIEKIIMU PACTEHUM M JKHBOTHBIX (HAa CEJIEKLHOHHYIO
CTaHIIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YYacTOK, B TEIJIMYHOE XO3SAHUCTBO, J1a0OpaTOpPHUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosOIIHOHHAS OMOJIOTHS.

[IpeanocbuUlKM BO3HUKHOBEHMS HBOJIIOMOHHOM TEOPUHU. OBOJIOLMOHHAS TEOpUs M €€ MEeCcTO B
ouosoruu. BiusiHrue 3BOTIONMOHHON TCOPHH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBugerenbcrBa 3BOdMOUMH. [laneoHTonornyeckue: MOCIEAOBATENbHOCTh TOSIBJICHUS BHUAOB B
MMAJICOHTOJIOTHYECKON

JetonucH, nepexoansie hopMmel. broreorpaduueckue: cxoacTBo U paznuuue ¢ayH u GIop MaTEpPUKOB U
OCTpPOBOB.

DOMOPHOIOTHYECKHE: CXOJCTBA U Pa3inyuus SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIBHO-
QHATOMHUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTHYHBbIC, PYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHM3MOB HACIEJACTBEHHOCTH W OCHOBHBIX METAa0OMMYECKHX IyTel y Bcex
OpraHU3MOB.

OpomononHas teopus Y. Jlapuna. IIpennoceuiku BOZHMKHOBEHHUS JapBUHU3MA. J[BHMKYIHE CHUIIbI
ABOJTIONIUU BUIOB 10 JlapBuHY (M30BITOUHOE Pa3MHOKEHUE TIPH OTPAHMYCHHOCTH PECYPCOB, HEompeaenEHHas
M3MEHUYUBOCTbh, 0OpH0Oa 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3oy (CTD) u e€ 0CHOBHbBIE MOJIOKEHUS.

Muxkposomtouus. [Tonmynsmnus kak eIMHALIA BUAA U SBOTIOLNH.

JBuxymue cuibl ((pakTopsl) SBOIMIONUU BUIOB B Npupoje. MyTalmoHHbIN npolecc 1 KOMOMHATUBHAs
W3MEHUYUBOCTb. [lomymsiioHHbIe BOTHBI U Ipeiid reHoB. V301U 1 MUTpalvs.

EctecTBeHHbII 0TOOP — HanpaBIsAOLUi (pakTop 3Bosonnn. OpMbI €CTECTBEHHOTO 0TOOpA.

[TprcnocoO0NeHHOCT, OPraHM3MOB Kak pe3yiabTaT »dBoMIOIMH. [Ipumepbl mnpucrnocobneHuit y
Opranu3mMoB. ApoMop(o3bl U

UM0aIaNITALN Y.

Bun u BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE (POpMBI BHI000pa3oBaHus: Treorpaduyueckoe,
9KOJIOTUYECKOE.

MakposBosmtonus. PopMbl 3BOJIOIUHU: (UIETHYECKAs, TUBEPreHTHAs, KOHBEPIeHTHAsI, MapaJijiesibHasl.
HeoOpatumocTs 3BOMIOIUY.

[IpoucxoxaeHne OT HECHENUaIU3UPOBAHHBIX TpenkoB. [Iporpeccupyromas crenuamn3anms.
AnantuBHas paaudaiusl.

JdemoncTpauum:

Hoptperst: K. Jlunne#t, XK. b.Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens,
®. Mromep, A.

H. Cesepios.

Tabmumpl  u  cxewmbl: «Pa3BuTe oOpraHud4eckoro wmupa Ha 3emie», «3apoJbIi MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl OoppObI 32  cymiecTBoBaHue», «EcTecTBEHHBI  0TOODPY,
«MHoroo6pa3ue CopToB pacTteHmit», «MHOroodpasue mopoa KUBOTHBIX», «llomymsuuny, «MyTtarmoHHast
U3MEHUYUBOCTHY, «ApoMopdo3bly», «nnoananranuny, «O0mIas aereHepanusy», «/{BIKyIIre CUIIbI YBOTIOLUN,




«Kapra-cxema mapmpyra myremectsus Y. Jlapsuna», «boprba 3a cymectBoBanuey, «lIpucrnocobieHHOCT
opranu3MoBy, «I eorpaduueckoe BH1000pa3oBaHUE», « IKOJOTHIECKOE BU000Pa30BAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C PA3IUYHBIMU THIAMHM OKpAckd, HaOOp IUIONOB U CEMSH,
kotekiust «lIpuMepsl 3alUTHBIX MPHCIIOCOONICHUN Y JKUBOTHBIX», MOJENIb «OCHOBHBIE HampaBlICHUSI
ABOJIIOLIMNY, 00bEMHasE Moieb «CTPOCHHE TOJIOBHOIO MO3Ta MTO3BOHOYHBIX .

buoreorpaduueckas kapra Mupa, KoywieKnus «DOpMBI COXPAaHHOCTH HCKOMAEMBIX KUBOTHBIX U
pacTeHui», MOJEIb

amumkanus  «llepekpéct xpomocom», BiaxHble npenaparsl «Pa3Buthe HacekoMmoro», «Pa3Burue
JSATYHIKWY», MUKporipenapart «/Ipozoduna» (Hopma, mytauuu GopMbl KPbLIILEB U OKPACKHU TeJa).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparopuas pabora Ne 2. «Onucanue NpUCIOCOOIEHHOCTH OpraHM3Ma U €€ OTHOCUTEIIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3emuie.

JonayuyHble MpeACTaBiICHUS O 3apOXACHUM >XKU3HU. HayuHble TUNOTE3bl BOSHUKHOBEHHS JKU3HU Ha
3emsie: abuoreHe3 M maHCHepMus. XUMHUYECKash 3BOIIONUS. AOMOTEeHHBIH CHUHTE3 OPraHMYEeCKHX BELIECTB U3
HEOPraHUYeCKHX. OKCIEPUMEHTAJIbHOE TOATBEPKICHUE XUMHUYECKOM »HBoMonMU. HauanpHbie 5Tanbl
o6uonorunueckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYp U BOSHHUKHOBEHHE
MpOTOKJIETKH. [lepBhie KIIeTKH U UX HBOIONUA. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiue mo spam M nepuomam. Karapxeil. Apxeiickas U MPOTEPO30MCKas 3pbI.
[Taneosoiickass 93pa ®w €€ TMEPUOIBI: KEMOPUHCKHN, OPJOBUKCKUW, CWIYPUUCKHHA, JCBOHCKHH,
KaMEHHOYTOJIbHbIN, IEPMCKHUH.

Me3so30iicKas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaitHo3oiickas spa u €€ nepuobl: 1ajJecoreHOBbIi, HEOr€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTrKa KIIMMaTa U reoJIOrM4ecKuX mporeccoB. OCHOBHBIE ATAlbl YBOJIIOIIUN PACTUTEIILHOTO U
KUBOTHOT'O MHUpa.

Apomopdo3bl y pacTeHUl U )KUBOTHBIX. [l0sBIICHUE, pacIBET U BEIMUPAHHUE TPYIIIT JKUBBIX OPTraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpakeHHe 3BOJIOLMH. OCHOBHBIE CHUCTEMAaTUYECKHE TIPYIIIbI
OpraHU3MOB.

OBOJIIOIIMSL  YeJIOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTHe NpeACTaBICHHM O MPOUCXOKICHUU
yenoBeka. Meroabpl uW3ydeHHsl aHTpororeHeza. CxoacTBa W pa3Myusl YEJIOBEKa U KUBOTHBIX.
CucremMaTH4ecKoe MoJJ0KeHHUE YEIOBEeKa.

JBuxymue cuibl (paxTopsl) anTponorenesa. HacnenctBeHHas U3MEHUMBOCTh M €CTECTBEHHBIH OTOOP.
OO1ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBIEHUE OPYIUI TPYy/Ia, MBIILIICHUE, PEYb.

OCHOBHBIE CTaJMU W BETBU DBOJIIOIMU YEJOBEKA: aBCTPAIONUTEKH, UYenoBek ymenbiid, YemoBek
NpAMOXOJAIIMN, YeloBeK HeaHIepTalbCKui, YemoBek pa3yMHbld. Haxonkyn MCKOMaeMbIX OCTAaTKOB, BpEMs
CYIIIECTBOBAaHMS, 00IaCTh PACPOCTPAHEHHUS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IUS.

Yenoseueckue packl. OCHOBHBIE OOJBININE Pachl: €BPOIEOHIHAs (€Bpa3UiicKas), HETPO-aBCTPATIONIHAS
(3xBaTOpHaNIbHASA), MOHIOJIOMJIHAs (a3uaTCKO-aMepUKaHCcKas). YepThl MpUCIOCOOIIEHHOCTH MpeACcTaBUTENeH
YEJIOBEUECKHUX pac K YCIOBUSM CyLIECTBOBaHMs. EnquHCTBO yenoBeueckux pac. Kputuka pacuzma.

JdemoncTpanum:

Hoptpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmumpl u cxembl: «Bo3HukHOBeHHe COMHEYHOW CHUCTeMBbl», «Pa3BUTHE OpPraHWYECKOro MHUpPay,
«PactutenbHas kineTka», «KuBoTHas kieTka», «lIpokapumornueckas kieTka», «CoBpeMeHHass cucTeMa
OpraHUYeCcKOTo Mupay, «CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKA M YeTIOBEKOOOPa3HBIX 00€3bsIH,
«OCHOBHBIE M€CTa MAJICOHTOJOTUUECKUX HAXOJIOK MPEAKOB COBPEMEHHOTO YEIOBEKa», «JpeBHelme 1oamny»,
«/IpeBHue moan», «llepBbie COBpeMeHHBIE TI0IN», «HeToBeUeCKne pachh».

O6opynosanue: mymspku — «I[Ipoucxoxkaenne uenoBeka» (OIOCTBI aBCTPANIONMUTEKA, MUTEKAHTPOIA,
HeaHJIepTaJiblla, KPOMAHBOHIIA), CIEMKH WM HW300paKEHUS KaMEHHBIX OpYAMH TEPBOOBITHOTO YEIOBEKa
(kaMHU-UOTITIEphI, pyOmIa, ckpeOia), reoxXpoHoJoTHYecKas Tabnuia, Kosmekuus «DopMbl COXPaHHOCTH
HCKOIIA€MBIX )KHBOTHBIX M PACTEHUI.

JlabopaTopHble U NpaKkTHYeCKHue padoThI:

[TpakTrueckas padota Ne 1. «/3yueHue UCKOMAaeMbIX OCTATKOB PACTEHUN U )KMBOTHBIX B KOJIJIEKLIUSX.




DKCKypcHsi « IBOJIONNS OPTaHMYIECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WU KPaeBeIueCKUi
My3€eil)

Tema 3. Opranusmbl U OKPYsKal0IIas cpeaa.

OKolorus Kak Hayka. 3aJayd | pas[esibl J3KOJOTHMH. MeETOIbl SKOJIOTUYECKUX HCCIIETOBAHHM.
DKOJOTrH4eCKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 00MTaHHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3IyIIIHASI, TOYBEHHAS, BHYTPUOPTaHU3MEHHAsI.

Oxonorudeckue (axtopsl. Kinaccudukamus sxonornyeckux (HhakTopoB: aOMOTHYECKUE, OMOTUYECKUE U
AHTPOIIOTEHHBIE.

JeiicTBre sK010rMUecKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue ¢akTophl: CBET, TemIeparypa, BiaxHocTh. Doromnepuonusm. IIpucnocobieHus
OpPTraHU3MOB K JICHCTBHIO aONOTHYECKHUX (haKTOPOB. BHOJIOTHUECKUEe PUTMBI.

buotnueckue akropsl. Buabl OnoTHUECKUX B3aUMOAECUCTBUN: KOHKYPEHIHUS, XUITHUYECTBO, CUMOHNO3
u ero ¢opmbl. [lapasuTusm, Koomepanusi, MyTyaau3M, KOMMEHCAJIH3M (KBapTHPAHCTBO, HaXJIEOHUYECTBO).
AmeHcanusmM, HelTpanu3Mm. 3HaueHUE OMOTHYECKUX B3aWMOJACWCTBUN [JIsl CYIIECTBOBAaHHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU Momyssiuu. OCHOBHBIE IOKa3aTead MOIMYJALHUUA: YUCICHHOCTD,
IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHPOCT, MHTpanus. J[MHAMUKa YHCICHHOCTH MOMYJSAUUU H €
perynsnus.

JdemoncTpanum:

IMoptpetsl: A. I'ymOonpar, K. @. Pynse, O. I'ekkens.

Tabmuubt  u  cxembl: kKapta «llpupomnbie 30HBI  3emim», «Cpenbl OOUTaHHUS OPraHU3MOBY,
«Dotonepuoansmy», «llomynsauun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH MOMYJSIUH HUH(PY30pHUH-
TyQenbkny, «[IuieBbie memnmy.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PaCTEHUHN M3 PAa3HBIX MECT OOUTAHHSI.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCa.

[IpakTuueckas padora Ne 2. «[loacu€r NIOTHOCTH MOMYJISILIUI pa3HbIX BUJIOB PACTECHUI.

Tema 4. Coo011ecTBa H DKOJIOTrHYECKHE CHCTEMBI.

Coo0miecTBO opraHu3mMoB — OwuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBasi, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuienas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

DKkonornyeckue cuctemMsl (IKocuctemsl). [loHsTHE 00 YKOCHcTEME B OHoTeoneHo3e. DyHKITMOHAIBHBIC
KOMITIOHEHTBI 9KOCUCTEMBI: MPOIYLIEHTHI, KOHCYMEHTHI, peyleHTbl. KpyroBopoT BelecTB U MOTOK 3HEPTUH B
skocucreMe. Tpoduueckue (UIEBbIE) YPOBHU dKOcUCTeMBI. [lumiessie nenu u cetu. OCHOBHBIE MOKAa3aTeIu
HKOCHUCTEMBI: OHMOMacca, MPOIYKIMA. DKOJIOIMYECKHE MUPAMUIbl: MPOAYKIUH, YHCICHHOCTH, OMOMAcChI.
CBoiicTBa DKOCHUCTEM: YCTOMUMBOCTD, CAMOpETYJIISuS, pazBuTre. CyKieccusl.

[TpupoaHble 3KOCUCTEMBL. DKOCHCTEMBI 03€P U pPeK. DKOCUCTEMa XBOWHOTO MM IIUPOKOIMCTBEHHOTO
neca.

AHTPOINOTreHHbIE SKOCHUCTEMBI. ATPOIKOCUCTEMBL. Y pO0O3KOCUCTEMBI. brooruueckoe 1 X031HCTBEHHOE
3HAaYCHUE

arpo’KOCHUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycToMunBocTd 3KocucteM. CoxpaHeHne OMOIOTHYECKOTO pa3HOOOpa3us
Ha 3eMIie.

Vuenue B. U. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u cTpykrypa 0uocdepst. XKnuBoe BemniecTro
u ero ¢yHkuuu. OcoOeHHOCTH OHMOChepbl Kak TI00albHOW 3KOCHUCTEMBI. J[MHamMHuyeckoe paBHOBECHE U
oOpaTHas cBs3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOT€OXMMHUYECKHE IUKIBI JIEMEHTOB (yriepoja, a3oTa). 30HaJbHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBo B Ouocepe 3emmm. AHTpormoreHHble wu3MeHeHHsT B Ouochepe. [mobampHBIC
9KOJIOTMYECKHE TTPOOIIEMBI.

CocymecTBoBaHue MNpUpoAbl U yenoBedecTBa. CoxpaHeHHe OuopazHoOOpa3usi Kak OCHOBa
YCTOHYMBOCTU OHOC(hEPHI.

OcHOBa paIMOHAIBHOTO YIPaBJIEHUS MPUPOAHBIMU PECypcaMH M HMX HCIOJIb30BaHHe. JlocThxkeHus
OMOJIOTHH U OXpaHa MPUPOJIbIL.




JdemoncTpanum:

Hoprpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuipl u cxemel: «l[IumeBsie nenu», «buoreHo3: cocTaB U CTpyKTypay, «IIpupoaHbie cooOImEecTBaY,
«enu nutanus», «IKonoruyeckas nupamuaa», «buocepa u genoBex», « IKOCUCTEMA ITUPOKOIMUCTBEHHOTO
neca», «IKOCHUCTeMa XBOMHOTrO Jieca», «buoreHos3 Bomoémay», «ArpoueHo3y», «lIpuMepHbie aHTPOIIOTE€HHBIE
BO3JICHCTBUS Ha NpUPOLY», «BakHelIlne MCTOYHUKU 3arps3HEHUs BO3AyXa U IPYHTOBBIX BOA», «llouBa —
BaKHEiIIas cocTaBisomas ouocdepo», «DakTopsl nerpagauuu mousy, «llapHukoBblil 3G dexT», «PakTopsl
palMoaKTUBHOTO 3arpsisHeHus Ouocdepbi», «OOmas crpykrypa Ouocdepsi», «PacrnpocTpaHeHHe XHU3HH B
ouocdepe», «O30HOBBINM dKkpaH Ouochepnr», «KpyroBopor yriepoga B Omocdepe», «Kpyropopor azora B
IPUPOICY.

O6opynoBanue: MoAenp-aniuiukanuust  «Tunuunele  OuoneHO3bl»,  repbapuil  «PacTuTesnbHbIE
coobmiecTBa», koyulekuu «buoneHos», «BpemuTenu BaKHEWIINX CEIbCKOXO3SIMCTBEHHBIX KYIBTYP»,
repbapuu M KOJUIEKIIMHU PaCTEHUI U )KMBOTHBIX, IPUHAAJIEKALIME K PA3HBIM SKOJIOTMUYECKUM TPYIIaM OJHOTO
Buna, Kpacnas kaura Poccuiickoit deneparuu, n300pakeHUsI OXPAHIEMBIX BUJIOB PACTCHUI M JKUBOTHBIX.
[VDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110 BUOJIOTHMM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBauBarOTCs TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS OOY4YaIOLUIMMHUCS
[IporpaMM  CpeaHero  o0miero  o0pa3oBaHUS:  JIMYHOCTHBIM, METAlpPEeIMETHbIM M  MPEAMETHBIM.
JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMUHOCTHBIX pPE3yJabTaTOB OCBOEHHS IpeameTa «buoJIOTHs» BBIIEIEHBI CIEAYIOIINE
COCTABJISAIOLINE: OCO3HAHHWE OOYHYAIOUIMMHUCSH POCCUICKONW TI'pa)IaHCKOM HIEHTMYHOCTH — TOTOBHOCTH K
CaMOPAa3BHUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEICHUIO, HAIMYNEe MOTHBAIMM K OOYYEHHUIO OMOJIOTHH,
LIEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIKOYEBBIX LEHHOCTEH U
HCTOPUYECKUX TPAAUIUA Pa3BUTHA OHMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH M CIIOCOOHOCTH OOYYaromIuXcs
PYKOBOJICTBOBATbCSI B CBOEH JIEATEIBHOCTH II€HHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MPHUCYIIMMHU CHCTEME
OMOJIOrMYEeCKOro O0pa30BaHUs, HAJIWYHE HSKOJIOIMYECKOTO IMPAaBOCO3HAHMsS, CIHOCOOHOCTH CTaBUTh 1€ U
CTPOMTb JKU3HEHHBIE IIJIaHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUsI Npeamera «buonorus» AOCTUTralOTCs B €QMHCTBE yueOHOW U
BOCIIMTATEIbHOW JESITEIBHOCTH B COOTBETCTBHUM C TPAJULUOHHBIMM POCCUHCKHUMH COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM, IPUHATHIMH B OOILIECTBE MpaBWJIAMU U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT ITPOLIECCaM

CaMOIIO3HaHUs, CAMOBOCIMTAHMUS W CAMOpPA3BUTHUS, PA3BUTHS BHYTPEHHEH MO3ULMU JIMYHOCTH,
MIaTPUOTH3MA, YBAXECHHS K 3aKOHY M IPAaBOIOPSIKY, YEJIOBEKY TpyJda M CTapUIEMy IOKOJEHHUIO, B3aUMHOIO
yBaKeHMsI, OEPEKHOTO OTHOIICHUS K KYJbTYpHOMY HACJIEIUI0 U TPaJULUSIM MHOTOHAI[MOHAJIBHOI'O Hapoja
Poccutiickoii denepanuu, NpUpOIE U OKPYKAIOILEH cpee.

JInuHOCTHBIE Pe3yabTaThl OCBOEHMSI y4eOHOTo npeaMera «bruosiorus» JoKHBI OTpaXaTb TOTOBHOCTh U
CIOCOOHOCTh O0Yy4aroIMXCsl PYKOBOJACTBOBATbCS C(POPMHUPOBAHHOW BHYTPEHHEM NO3MLMEH JHYHOCTH,
CUCTEMOM  IIEHHOCTHBIX  OpPHUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX YyOE€XJIEHUN, COOTBETCTBYIOIIMX
TPaIUILIMOHHBIM [EHHOCTSIM POCCUHCKOTO OOIIECTBa, pAaCIIMPEHUE KUZHEHHOTO OIbITA U OIBITA JESATEIbHOCTH
B IIPOLIECCE peaTn3al[ii OCHOBHBIX HaIlPaBJICHUN BOCIIUTATEIbHON AESITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKON MO3UIMH 00YYarolIerocs Kak akTHBHOIO M OTBETCTBEHHOI'O 4JieHa
pOCCUICKOTO O0IIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MTpaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIOPAIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JAEATENbHOCTU MPHU CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUU OMOJIOrMUECKUX 3KCIIEPUMEHTOB;

CMOCOOHOCTh OMPEAEIATh COOCTBEHHYIO MO3HIIMIO TI0 OTHOIICHHUIO K SBJICHUSM COBPEMEHHOMN JKU3HU U
OOBACHATH €€;

YMEHHUE YUYHUTHIBATh B CBOUX JEHCTBHUAX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O B3aMMOJEHCTBHS JIOZCH ¢
pa3HbIMH YOEKICHUSIMH, KYIbTYPHBIMHU [IEHHOCTSIMU M COLIUAIBHBIM MOJ0XKEHHEM;



TOTOBHOCTh K COTPYIHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHUS! YUEOHBIX, MO3HABATENIbHBIX U
HCCIIEI0BATENbCKUX

3a]a4, YBaXHUTEIHLHOTO OTHOIIEHHS K MHEHHIO OIIMOHEHTOB MpHU OOCYXKIEHUU CHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/IePKAHMS;

FOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM ESTEIbHOCTU

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUHCKON TIpaKAAHCKOW HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH Iepes PommHOM, ropocTy 3a CBOM Kpail, cBO PoauHy, CBOW S3BIK U
KYJbTYpY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEIUIO U MaMsATHUKAM IPHUPOAbI, JOCTUKEHUSIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTH OLICHUBATDH BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIIOTHH, TOHUMAHUS
3HA4YeHHUs1 OMOJIOTUH B MO3HAHUY 3aKOHOB IPUPO/BI, B )KU3HH YEJIOBEKAa U COBPEMEHHOTO O0IIECTBA;

ujeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amure OTedecTBa, OTBETCTBEHHOCTb 3a €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYalLlMIO0 U IPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMUNBOTO OYy/IyIIEro;

OTBETCTBEHHOE OTHOLLIEHUE K CBOMM POIUTENSIM, CO3AAHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O MPUHSATHUSA
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TPaAULMAMU HApo1oB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS

ACTETUYECKOE OTHOIIEHHE K MMpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHMUYECKOI'O TBOPUYECTBA,
CHOpTa, TPyJa, OOIECTBEHHBIX OTHOIICHUI;

MOHMMAHKE AYMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUAAX HCKYCCTBAa, CTPEMJICHHE IMPOSBIATH KauecTBa
TBOPYECKOMN JTUYHOCTH;

5) puznueckoro BocnuTaHusi, (GOPMHPOBAHMA KYJbTYPbI 310POBbSI W 3MOIMOHAJIBHOIO
os1aromostyums:

NOHUMaHME U peau3alysl 310pOBOro M 0e30MmacHoro oopasa >kKU3HHU (310pOBOE MHUTAHHUE, COOJIIOICHHE
TUTHEHUYECKUX

IpaBUI U HOPM, cOalaHCUPOBAHHBINA PEXUM 3aHATUI U OTIbIXA, peryisipHas (pusnueckas akTHBHOCTB),
OepeKHOro, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U NCUXUYECKOMY
310POBBIO;

NOHMMAHHUE LIEHHOCTH IMpaBWJI HMHAWBUIYaJbHOTO M KOJIJIEKTUBHOTO O€30MaCHOTO IOBEJIEHUS B
CUTYalLUsIX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJEH;

OCO3HAaHME TOCIEACTBUNA U HENPUSATHS BPEIHBIX MPUBBIUEK (YHOTpPEOJSEHUs aJIKOrojsi, HapKOTHKOB,
KypeHHs1);

6) Tpyn0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

FOTOBHOCTh K AaKTHUBHOM JESITEIbHOCTH TEXHOJOTMYECKOM U  COIMaIbHOM  HampaBJIEHHOCTH,
CIIOCOOHOCTH MHUIIMMPOBATH,

IUTAHUPOBATh U CAMOCTOSITENIHO BBIMTOJIHATH TaKyIO 1€ATEIbHOCTb;

MHTEpEC K pa3iIMyHbIM cdepam MpodecCHOHANBHON NeATeNbHOCTH, YMEHUE COBEpLIaTh OCO3HAHHBIN
BbIOOD Oynyieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TIJIaHbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSIKEHUU BCEH KU3HH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

9KOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJe KaK MCTOYHMKY KM3HU Ha 3emile, OCHOBE €€
CYLIECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYpPbI: MPUOOpPETEHHE OMbITAa IUIAHUPOBAHUS MOCTYMKOB U
OLIEHKH UX BO3MO’KHBIX TIOCJIEICTBUN I OKPYXKAIOIIEeH Cpeibl;



OCO3HaHUE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOPETaeMbIe TIPU U3YyUCHUH OMOJIOTHH 3HAHUS U YMEHUS MIPH PEUICHUH
npo0JieM, CBA3aHHBIX C PallOHAIBHBIM IMPHUPOIONOIL30BaHUEM (COOIIOIEHUE MPAaBUI TIOBEICHUS B IIPUPO/IE,
HaIpPaBJIEHHBIX HA COXPaHEHUE PABHOBECHS B 9KOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENpUSTHE [EHCTBUM, NPUHOCALIMX BpEA OKpYXKAlolled MNPUPOAHON cpele, YMEHHE
MIPOTHO3UPOBATH

HeOJIaronpHusATHbIE YKOJIOTUYECKHUE MOCIEICTBUS IPEATPUHUMAEMbIX JCHCTBHI U PEeIOTBpalaTh UX;

HaJIM4KMe PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, HKOJIOTHYECKON KYJIbTYpPbI, OMNBITA JAESITEIbHOCTU
HKOJIOTMUYECKO HamnpaBlICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCA MU B MO3HABATEJILHON, KOMMYHUKATUBHON U
COLIMAJIbHOW TMpakTUKE, TOTOBHOCTM K YYaCTUIO B MPAKTUYECKOM JIEATEIBHOCTH JKOJIOTUYECKOU
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHO!N MPAaKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MECTa B
MOJIMKYJIbTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M UUTATENIbCKOM KYJIBTYPhl KaK CpEACTBA B3aUMOJICHCTBHS MEXKIY
JIIOJIBMH U TIO3HAHUS MUDA;

MOHMMaHUE creuru(uky OMOJOTHHM KaK HayKH, OCO3HAHUS €€ poiid B ()OPMUPOBAHUU PALUOHATIHLHOTO
HAYYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO NPEACTABICHUS 00 OKpYXKalmeM MHpe KaK O CIUHCTBE
MIPUPO/IBI, YETOBEKa U OOIIECTBA, B TO3HAHUU MTPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUH MPOOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI;

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTUU JJISi COBPEMEHHOM IUBUIIM3ALUU: 00€CTIeYeHHsI HOBOTO YPOBHS
Pa3BUTHUSI MEIUILIMHBI, CO3/]JaHNE MEPCIIEKTUBHBIX OMOTEXHOJOTUM, CIIOCOOHBIX PEIIaTh PECYPCHBIC MPOOJIEMBI
pa3BUTHS YETIOBEUECTBA, MOMCKA MYyTEH BBIXOJA M3 IIOOAIBHBIX 3KOJIOTMYECKUX MpoOJieM M 0OecredeHHs
nepexoja K YCTOWYMBOMY pa3BUTHIO, PAIMOHAIBHOMY HCIIOJB30BAHUIO TMPUPOJIHBIX PECYpCOB |
(hOpMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYECHUU OMOJOTHMYCCKHX 3HAHWH B IIENISAX TOBBIIMICHHUS OOIICH KYIbTYPHI,
€CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIIMOHAIBLHOW T'PAMOTHOCTH OOYyYaroIIuXcs,
dhopmupyeMoit pu U3y4eHUH OUOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJOB TMO3HAHUS, HCIOJb3yeMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
WCIIONB30BaTh IMOJy4aeMble 3HAaHWUS JJIs aHajdu3a M OOBSICHEHUs SBICHUM OKpPYXAlOIIEro Mupa |
MIPOUCXOSIINX B HEM U3MEHEHUH, YMEHHE JieTIaTh 000CHOBAHHBIE 3aKIIIOUEHUSI HA OCHOBE HAyYHBIX (DAKTOB H
MMEIOIINXCS TAHHBIX C LEIBI0 MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OWOJIOTMYECKHWE 3HAHWS JUIS pEHIeHHUs MpoOJieM B
peabHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAaHUE IIEHHOCTH HAy4YHOH JI€ATE€IbHOCTH, TOTOBHOCTh OCYHIECTBJISATH MPOEKTHYIO U
HCCIIEI0BATENbCKYIO IS TENHbHOCTh MHIUBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpPa30BAaHUIO, K AKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 OMOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU TOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yabTaThl OCBOSHHUSI yueOHOTO mpenMeTra «bronorusy BKIIOYAIOT: 3HAUUMBIE IS
(hopMHUpPOBaHKS MHPOBO33PEHHUS OOYUYAIOIIMXCS MEXKIUCIUTIIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHayIHbIC
MOHSTHSI, OTPAKAIOIIUE IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U CHEMUPUKY METOJOB MO3HAHMUS,
WCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPrHs, SBICHUE, MPOIECC, CUCTeMa, HAay4HbIH (DaKT,
MIPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEI0BaHNE, HA0II0IeHNE, U3MEPEHUE, IKCIIEPHUMEHT
W JIpYyTruX), yHUBEpPCAJIbHBIC Y4eOHBIC JEHCTBUS (IO3HABAaTEIbHBIC, KOMMYHHUKATHBHBIC, pPETYISTHBHBIC),
obecnieunBaromue  (GopMupoBaHHe  (QYHKIHOHAIBHOW TPAaMOTHOCTH M COIHUAIBHONH  KOMIIETCHIIUU
o0ydJarommxcsi,  CIOCOOHOCTh  OOYYarOIIUXCS ~ HWCIIOJNB30BaThb  OCBOEHHBIE  MEXAUCITUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHWUS W YHHUBEpCcajbHbIe YydeOHBbIC IEHCTBUS B TIO3HABATEIHHOW U COIHATHHOMN
MIPAKTHKE.

MertanpeaMeTHble pe3ylbTaThl OCBOCHHSI IMPOTPAMMBI CPEAHETO OOIIero oO0pa3oBaHUs IOJKHBI
OTpaaTh:



OBiageHne YHHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JIOTUYeCKHE TeCTBUS:

CaMOCTOSITENIbHO (POPMYITUPOBAThH U aKTyaIU3UPOBATh IPOOIIEMyY, pacCMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUU 3HAHHIA MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHATN3a, CUHTE3a, CPAaBHEHMUS,
Kiaccuukanuu, o0OOIIECHUs), PACKPBIBATh CMBICI OMOJOTHYECKUX TMOHATHH (BBIICIATh MX XapaKTEPHBIE
MIPU3HAKH, YCTAHABJIMBATH CBSI3U C IPYTUMH MOHSTUSMH);

ONpeAeNATh LEIH JAEATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUHM HX JOCTUKEHHS, COOTHOCHUTD
PE3YNbTAThI JEATEIILHOCTH C TTOCTABIICHHBIMHU IEJISIMH;

UCIIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS sl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JEAYKTUBHbBIC, [0 AaHAJOTHUHU), BBIABIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBACMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKITIOUCHHS,

NPUMEHSTh CXEMHO-MOJIeJIbHbIE CPEJICTBA JJIsl MIPE/ICTABICHUS CYIIECTBEHHBIX CBSI3€i M OTHOILICHUI B
M3Y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYUU PA3HOTO POJAA, BBISIBJICHHBIX B Pa3IUYHBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pazpabarbiBaTh IUIAH pEIICHUs MPOOJEeMbI C Yy4ETOM aHajau3a HUMEIONIMXCS MaTepHAbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHUBBI B JICATEIHLHOCTh, OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IIEJISIM, OLIECHUBATH PHUCKU
MOCIIEACTBHH J1eATEIbHOCTH;

KOOPJMHHUPOBATh U BBIMOJHITH PabOTy B YCIOBUSX PEATLHOTO, BUPTYATHHOTO ¥ KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE HeHCTBUS:

BJIQJICTh HABBIKAMH y4EOHO-HCCIICIOBATEILCKON M MIPOSKTHOM JEATCIIbHOCTH, HABBIKAMH Pa3peIICHUS
mpo06sieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IMOMCKY METOJIOB PEUICHHS MPaKTUYECKUX
3aJ1a4, MPUMCHEHHIO PA3IMYHBIX METOJIOB TIO3HAHNUS,

UCIIOJIb30BaTh PA3IMYHbIC BUIBI JCSATEILHOCTH IO MOJTYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETaIuH,
PeoOPa30BaHUIO ¥ TPUMEHEHHUIO B YUCOHBIX CUTYAIUSAX, B TOM YHCIIE TIPH CO3JaHUH YICOHBIX U COIUATBHBIX
MIPOEKTOB;

(GopMUPOBATh HAYYHBIN TUI MBIIUICHUS, BIAJCTh HAYYHONH TEPMHHOJIOTHEH, KIFOUCBBIMU MTOHATHSIMH U
METOJIaMU;

CTaBUTh W (HOPMYJIMPOBATH COOCTBEHHBIC 3a/la4Ml B OOpA30BATEIIBHON JIEATEIIBHOCTH M KU3HECHHBIX
CUTYaIUsX;

BBISIBJISITH TIPUYMHHO-CIICACTBCHHBIC CBS3W W aKTyaJlM3WpOBaTh 3aJlady, BBIIBUTATH THUIOTE3y ¢
pelleHus, HaXOAUTh apryMEHTHI Ui JIOKa3aTeIbCTBA CBOMX YTBEP)KJICHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
peIIeHUS;

AQHAIM3UPOBATh TOJYYCHHBIE B XOJE pEIICHUs 3aJaud pe3ylbTaThl, KPUTHUECKHU OIICHUBATH HX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECCTBIISATh  IICJICHANPABICHHBIA IOWUCK TIEpEHOCA CPEACTB W CIOCOOOB  JICHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh IMEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITSTLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TpeJlaraTh OPUTHHAIBHBIC TOIXOJBI M PEIICHHS, CTaBHTHh MPOOJIEMBI H
3a/1a4d, JOMYCKAIOIIUE allbTePHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3MMYHBIX HMCTOYHHUKAX HHQOpMamuu (TEKCTe y4eOHOro mocoOus, HaydHO-
MOMYJISIPHOM JIUTEPATYPE,

OMOJIOTUYECKHNX CJOBapsAX M CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B HHTepHere),
aHAIM3UPOBATh WH(POPMAITUIO pPa3IMYHBIX BHIOB W (OPM TMPEJICTABICHUS, KPUTHUYSCKH OIICHHBATH €6
JIOCTOBEPHOCTH M HEITPOTUBOPEUHBOCTH;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3JIMYHBIE METOIBI TPH TMOMCKE M OTOOpE OMOJOTHYECKON
nH(popMauy, HeOOXOAUMOM /7Sl BBIMIOJTHEHUS YUeOHBIX 3a/1a4;



npuodperaTh OTIBIT WCTIOJIh30BAHUS WHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBCPUICHCTBOBATD KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUSA PA3JIMYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIBbHYIO (OPMY TIPEICTaBICHHUS OHOJIOTHYECKOW WH(OopMaIuu
(cxemsl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JAPYroe);

UCIIOJIb30BaTh HAYYHBIA SI3BIK B KA4eCTBE CPEICTBA MpH paboTe ¢ OMOJIOrHYecKor WH(pOpMarmei:
MPUMEHSITh XUMHYECKHE, (U3MUECKHe M MaTeMaTUYeCKHWe 3HAaKH W CHUMBOIBL, (HOpMYIbl, ab0OpeBHATypy,
HOMEHKJIATYPY, UCTIOJIb30BaTh M MIPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMM pPACMO3HABaHWSA M 3alUThl HHGOpManmy, HHGOPMAIMOHHONW O0E30MacHOCTH
JMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU A€ CTBUAMM:

1) oOmenue:

OCyH_IeCTBJISITB KOMMYHI/IKaLII/II/I BO BCEX C(bepax KHU3HHU, AKTUBHO y‘{aCTBOBaTB B HxaJIore wunjin
JUCKYCCHUU TI0 CYIIECTBY oOcyxkmaaemMoil Tembl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHUTCJIIBbHO BBLITIOJTHCHUSA Hpe):[naraeMofx'I 3aJadu, y‘-II/ITBIBaTB I/IHTepeCBI 1 COTJIaCOBAHHOCTH HO3HHHﬁ ILp}/I‘I/IX
YYaCTHUKOB JUAJIOTa WA TUCKYCCHH);

pacmo3HaBaTh HeBepOadbHBIC CpeACTBa OOIICHHS, IOHMMATh 3HAYCHHUE COIUAIBHBIX 3HAKOB,
MPEATOCHIIOK

BO3HUKHOBEHUS KOH(DJIMKTHBIX CUTYallul, YMETh CMSTYaTh KOH(IUKTHI U BECTH NIEPErOBOPHI,

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMU OOIICHUS U B3aMMOJACHCTBHSI, MOHUMATh HAMEPEHUs APYTUX JIOJCH,
MPOSIBIIATh YBAXKUTEIIBHOE OTHOIIEHUE K COOCCETHUKY W B KOPPEKTHOU (opme (OpMyIupoBaTh CBOH
BO3PAKEHUS,;

pa33épHyT0 U1 JIOTUYHO H3JiaraTb CBOKO TO‘-IKy 3p€HI/I$I C UCITIOJIB30BAHUECM SI3BIKOBBIX CpeIICTB.

2) coBMeCTHAs 1eSITeJIbHOCTD:

NOHMMATh W HCIOJb30BaTh NPEUMYILECTBA KOMAHIHOW M MHAMBHUIYAJIbHON pabOThl MpU pPELICHUU
OMOJIOTrMYecKOl MPOoOIeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MIPUMEHEHHSI TPYIIOBBIX (JOPM B3aUMOACHUCTBUS
IIpU pelIeHnn yuyeOHOH 3a1auu;

BbIOMpATh TEMATUKy U METOJbl COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)kJIOr0 4IeHa KOJUIEKTUBA;

MPUHUMATh 1EJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHHPOBATH ACHCTBUA MO €€
JOCTUKEHHUIO: COCTaBJIATh IUIAH JEHCTBUM, pacnpenenarTbh pojud ¢ y4ETOM MHEHMH Y4aCTHUKOB, OOCYXIaThb
pe3yNbTaThl COBMECTHON PaOOTHI;

OCHMUBATh KaAa4YE€CTBO CBOCI0 BKJIaJa MW KaXIOI'o yLIaCTHI/IKa KOMAaH/JbI B O6HH/II71 pesym,TaT 110
pa3paboTaHHBIM KPUTEPHUSIM;

npezmaran, HOBBIC HpOGKTBI, OLICHUBATh UJACHU C IIO3UIIMHN HOBU3HBEI, OpI/IFI/IHaJII)HOCTI/I, npaKanecxoﬁ
3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TIOBEIECHWE B PA3JIMYHBIX CHUTYyallUsX, TMPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBiageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJIOTWYECKUE 3HAHUS JUIS BBIABICHUS INPOOJIEM U UX pEIIeHUS B JKU3HEHHBIX WU
y4eOHBIX CUTYaIHIX;

BBIOMpPATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUI IeJIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX JICHCTBHAX U
ITOCTYIIKaX 110 OTHOLIECHHUIO K )KMBOM MPHUPOJIE, CBOEMY 30POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO JEATEIbHOCTh, BBIABIATH IMPOOJIEMBI, CTaBUTh U
(dbopMynpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAESTENbHOCTH U )KU3HEHHBIX CUTYALIUAX;

CaMOCTOSITENIFHO COCTABIIATH IJIaH PeIIeHus IpoOaeMbl ¢ Y4ETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U

IIPEANIOYTEHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;



OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh ()OPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW DPYAULIMU B Pa3HBIX OOJACTSIX 3HAHUH,
MTOCTOSIHHO TOBBIIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIHHOCTH, OLIEHUBATH COOTBETCTBUE
PE3YJIbTATOB LIEISAM;

BJIQJIETh HABbIKAMHU II03HABaTENIbHOM pe(diIeKCuu KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUI U
MBICITUTEIIBHBIX TMPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHM, MCIOJIB30BATh MPUEMBI PEQIICKCUH JJIsi OIICHKH
CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OILIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHUXKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsTHE Ce0S U APYIUX:

NPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKHU M IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IIpU3HaBaTh CBOE IIPABO U IIPABO APYTUX HA OLINOKU;

pa3BUBaThH CIIOCOOHOCTh MMOHUMATh MUD C MO3UIUU Ipyroro YeJloBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[TpeamerHble pe3ynbTaThl ocBoeHus nporpammbl COO o 6uonorun Ha 6a30BOM ypOBHE BKJIFOYAOT
cnenupudeckue g yueOHoro mpenmMera «buosorusy HaydHbIE 3HAHUS, YMEHHS U CHOCOOBI NEHCTBUN MO
OCBOEHHUIO, UHTEPIIPETALAN
U IpeoOpa30BaHUIO 3HAHUM, BUJBI JIEATEIbHOCTH 10 MOJYYEHHI0 HOBOIO 3HAHUS U NPUMEHEHHIO 3HAHUH B
pa3UYHbIX Y4EOHBIX CHTYyallUsX, a TaKKe B PealbHbIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouonoruei. B
IIporpaMMe IpeaIMeTHbIE PE3YIbTaThl IPEICTABICHBI 10 ToJaM 00yUYeHHUs.

[TpenmerHble pe3ynbTaThl OCBOCHHUs yueOHoro npeamera «buonorus» ¢ 10 knacce 1OMKHbBI OTPAXKATH!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJOTMU B CUCTEME HAy4YHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OpPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYy4YHOH KapTHHBI MHpa U HAyYHOI'O MHUPOBO33PEHUS, O
BKJIaJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTUH, (PYHKIMOHAIBHON IPaMOTHOCTH
YeJI0BEKa JUIs PEIICHUS *KU3HEHHBIX 3a7a4;

YMEHHME PacKpbIBATh COJAEPKAHME OMOJIOTMYECKUX TEPMHUHOB U IMOHSATHH: JKU3Hb, KJIETKA, OPraHH3M,
MeTabonu3M (OOMEH BeLIeCTB M MpEBpalleHWe »HHEpPruu), TroMeocTa3 (CaMOperyssius), ypOBHEBas
OpraHM3alys )KMBBIX CUCTEM, CAMOBOCIIPOU3BEACHHUE (PENIPOAYKIINS), HACIEACTBEHHOCTh, N3MEHUYUBOCTb, POCT
U Pa3BUTHE;

YMEHHME H3Jaratb OWOJIOTMYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHAasi, MYyTallMOHHAas, LEHTpajbHas
JorMa MOJIeKyIspHoi Ouomnorun), 3axonsl (I'. Mennens, T. Moprana, H. U. BaBunoa) u yuenus (o meHTpax
MHOT000Opasusi M NPOUCXOXKAEHUS KyIbTypHbIX pacteHudl H. V. BaBuiosa), omnpenensiTh T'paHUIBl HX
IIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHME BJIAJIETh METOJaMH HAyYHOT'O IMO3HAaHUS B OMOJIOTUN: HAOJIO/IEHNE U ONMCAHUE KUBBIX CUCTEM,
IIPOIIECCOB U SIBJICHUH, OpraHu3alys U NpoBeJeHHe OMOJIOrMYECKOro SKCIEPUMEHTA, BBIABM)KEHHE TUIIOTE3bI,
BBISIBJICHHE 3aBUCUMOCTU MEXJIYy HCCIEAyEMbIMU BEIMYMHAMH, OOBSICHEHHE IIOJIyYEHHBIX pPE3yJbTaToB,
HCIIOJIb30BAHHBIX HAy4HBIX IOHATHUH, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBOJBI HA OCHOBAHUU IOJYYEHHBIX
pE3yIbTaTOB;

YMEHUE BBIJEIATh CYLICCTBEHHBIE IIPU3HAKU BUPYCOB, KJIIETOK IIPOKAPUOT U DYKAPUOT, OJHOKIETOYHBIX
U MHOTOKJIETOYHBIX OPTraHM3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHA BEIEeCTB W MPEBpALICHHs] DHEPIUU B
KJIeTKe, (OTOCHHTE3a, IUIACTMYECKOTO0 U HHEpPreTHYecKkoro oOMeHa, XEeMOCHHTEe3a, MHTO03a, Melo3a,
OTLJIOJIOTBOPEHUS, PA3MHOXKEHHU S, UHAUBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHUE NMPUMEHSATh MOyYeHHbIE 3HAHUS ISl OOBSICHEHUs OMOJIOTUYECKUX MPOIECCOB U SIBICHUH, IS
MPUHATHS MPAKTUYECKUX PEIIEHUN B TMOBCETHEBHOM XU3HU C IENbl0 obOecredeHuss 0e30MacHOCTH CBOETO
3JI0POBbSI U 3JI0POBbS OKPY)KAIOLIMX JIIOJEH, COOMIONEHUs] HOPM T'paMOTHOI'O TOBEJCHUS B OKpY’Karomien
MPUPOJHON cpeie, NMOHMMaHWE HEOOXOAMMOCTH HCIIOJNIBb30BAHMSI JOCTHUKEHHM COBPEMEHHOW Ouojoruu u
OMOTEXHOJIOTUN AJIS PAllMOHAIEHOTO MIPUPOAONOIb30BAHHUS;



YMEHHUE pellaTh JJIEMEHTApHbIC T'CHETUYECKHE 3aJauyd Ha MOHO- W JUTHOPUIHOE CKpEUIMBaHUE,
CIICTIJICHHOE HAacJelOBaHWE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO CKpEIIMBAaHUS Uil TpeICKa3aHus
HACJIEIOBaHMsI TPU3HAKOB y OPTaHN3MOB;

YMEHHUE BBIMOIHATH JAOOpAaTOpPHBIE W IMpPaKTHYECKHe paboThl, COOMIONATh MpaBHia HpH padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKU OLEHHBATh M HMHTEPIPETUPOBATh MH(POPMAIMIO OHOJIOTHYECKOTO COAEpIKaHUs,
BKJTIOYAIOIYIO TICEBIOHAYYHBbIC 3HAHHMS W3 PA3JIMYHBIX HMCTOYHHKOB (CpeICTBAa MacCOBOW HH(OpMAIUH,
HAYYHO-TIONYJISIPHBIE MaTE€pPHajbl), STHYECKUE aCHIEKThl COBPEMEHHBIX HCCIIEAOBAaHUI B OMOJIOTUU, MEAHIIMHE,
OHMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC INHUCHMEHHBIC M YCTHBIC COOOIICHUS, 0000IIas OHOJOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIOIH30BATh MOHATHIHBIN anmapar OHMOJIO0TrUu.

[IpeameTrHbIe pe3ynbTaThl OCBOCHUs yueOHOTro npeamera «buonorus» ¢ 11 kaacce TOMHKHBI OTPAXKATH:

c(OPMHPOBAHHOCTh 3HAHUM O MECTE M POJM OHOJIOTMH B CHCTEME HAayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OpPMUPOBAHHU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa W HAYYHOTO MHUPOBO33PCHUS, O
BKJIQ/IC POCCUHCKUX M 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJOTHH, ()YHKIMOHAIBHON IPaMOTHOCTH
YeJIoBeKa ISl PEIICHHUs )KMU3HCHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COAEp)KaHUE OMOJIOTUYECKUX TEPMHUHOB M MOHSTHI: BUJ, TOMYJISAIHS, TEHOPOH],
ABOJIIOIMS, JBUXKYIIUE CWIbI ((PaKTOPbI) SBOJIOLMHU, MPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHUE,
HKOJIOTHYECKUE (PaKTOPBI, SKOCHCTEMA, TPOAYIICHTbI, KOHCYMEHTHI, PEIyLIEHTHI, IIETTH TUTAHUS, SKOJIOTHIECKast
nupamuia, OnoreomeHos, ouocdepa;

yYMEHHUE u3JlaraTb OMOJIOTHYecKue TeopuH (IBoimonronHas Teopus Y. JlapBuHa, CHHTETHYECKAsT TEOPHS
ABOJIIOIMK), 3aKOHBI M 3aKOHOMEpPHOCTH (3apoabimeBoro cxonactBa K. M. Bapa, depenoBaHusi TIaBHBIX
HanpasiieHud U myteil sBomtonuu A. H. CeBeproBa, yuenus o Ouocdepe B. W. Bepnanuckoro), onpenenstsb
TPaHMIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJIAMH HAYYHOTO IMO3HAHHS B OMOJIOTHH: HAOIOJCHUE U ONMCAHHE KUBBIX CHCTEM,
MPOIIECCOB M SIBJICHHI, OpraHU3alMs U MPOBEICHHE OMOIOTMYECKOr0 3KCIIEPUMEHTA, BBIIBXKCHHUE TUIIOTE3bI,
BBISIBIICHHE 3aBHCHMOCTH MEXKAY HCCIeNyeMbIMH BEIHYMHAMH, OOBSICHEHHE IIOJyYCHHBIX pEe3yJbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX IMOHSITHIA, TCOPUI M 3aKOHOB, YMCHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYCHHBIX
pe3yIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKH CTPOCHUS OMONIOTMYECKHX OOBEKTOB: BUJIOB, MOIMYISALUH,
MPOAYIICHTOB, KOHCYMEHTOB, PEIyIEHTOB, OWOTEOIEHO30B W OJKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB:
HacJIeICTBEHHON N3MEHUYUBOCTH, €CTECTBEHHOT0 0TOOpa, BUI000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB,
TEWCTBUST DKOJIOTHMYECKUX (PaKTOPOB HA OPTaHM3MEI, MEPEHOCA BEIIECTB M MOTOKA SHEPTHH B IKOCHUCTEMAX,
aHTPOIIOTEHHBIX M3MEHEHUH B PKOCHUCTEMaxX CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB U OMOT€OXMMHMYECKHX
LIUKJIOB B Ouocdepe;

yMEHHUE NMPUMEHSATh MOyYeHHbIE 3HAHUS ISl OOBSICHEHUsT OMOJIOTUYECKUX MPOLIECCOB U SIBIECHUH, IS
NPUHATHS TPAKTHYECKUX PEHICHWH B IMOBCETHEBHOW JKM3HU C MENbI0 OOecTiedeHHs Oe30ITacHOCTH CBOETO
3JI0POBbSI U 3[I0POBbS OKPYXKAIOLIMX JIIOJIEH, COOMIOEHUs] HOPM I'paMOTHOI'O TOBEJCHHS B OKpY’Karomien
MPUPOJHON cpefie, MOHMMaHWEe HEOOXOAWMOCTH HCIIOIB30BAHUS JOCTIDKEHHH COBPEMEHHOW OWOJOTHH JUIS
palMoOHAIBHOTO MPUPOIONOIb30BAHUS;

YMEHHUE peliaTh >JIEMEHTapHbIe OHMOJIIOTMYECKHE 3a/la4d, COCTABJISATH CXEMBI IMEPEHOCa BEUIECTB H
SHEPIuu B SKOCUCTEeMax (IeNH MUTaHuA);

YMEHHE BBINOJIHATH JaO0OpaTOpHbIE W MpakTUyeckue paboThl, coONOaTh MpaBuia Mpu padoTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHYECKH OICHWBATH M HMHTEPIPETUPOBATh WH(GOPMAIMIO OHOIOTHYECKOTO COAEpIKaHUs,
BKJIIOYAIOIIYIO TICEBJIOHAyYHbIE 3HAHMA M3 PAa3JIMYHBIX MCTOYHHKOB (CpelICcTBa MaccoBOW HH(OpMaIuy,
HAYYHO-TIONYJISIPHBIE MaTepHallbl), PACCMATPUBATh TII00ATBHBIE DKOJOTHUYECKHE MPOOIEMBbI COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOLIIEHUIO K HUM COOCTBEHHYIO TIO3ULIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OWOIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATHHHBIN anmapar OMOJI0TUu.

TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC



No HaunmenoBanue pa3zenoB U TeM IpOrpaMMbl

/o

KonnuecTtBO yacoB

Bcero  KonTposibHbie [IpakTnueckue
paboThI paboThI
1 buonorus xak Hayka 2 0.5
2 JKuBble cucTeMbl M UX OpraHu3anus 1
3 XHUMHYECKUN COCTAB U CTPOCHUE KIIETKH 8 1
4 KuznenesTeabHOCTh KISTKH 6 1
5 PasMHOXEeHME M MHIUBUYAIIbHOE pa3BUTHE 5 1
OpPraHHU3MOB
6 HacnencTBeHHOCTE U U3MEHUYUBOCTD 8 1.5
OpraHUu3MOB
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 1
8 PesepBHOE Bpems 1
Jl06aBHUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 34 2 4
[TPOT'PAMME
11 KIIACC
Ne n/m HaumeHoBaHue pa3ziesioB U TEM MPOTPaMMBbl KonunuecTBo uacos
Bcero  KonrtponbHbie [IpakTuueckue
paboThI paboThI
1 OBOIIOIMOHHAs OMOJIOTHS 9 1
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 1 0.5
3emie
3 OpranusMsl 1 OKpyKarolas cpea 5 1
4 CooO1iecTBa v YKOJIOTHYECKHUE CHCTEMBbI 9 |
5 Pe3epBHOE Bpems 2
J106aBUTH CTPOKY
OBULIEE KOJIMYECTBO YACOB I10 34 2 2.5

I[TPOTPAMME

OI'BHY «HCTUTYT cTpaTeruu pa3BUTHS 00pa30BaHUS»

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No

/1

1  buonorus B cucreme HaykK

Tema ypoxka

KonuuectBo yacos

DJIEKTPOHHE

[[bubmuoTeka
https://m.edso

[[PubmnoTeka
https://m.edso

[[bubmuoTeka
https://m.edso

[[PubmnoTeka
https://m.edso

[[bubmuoTeka
https://m.edso

[[PubmnoTeka
https://m.edso

[[PubnuoTeka
https://m.edso

[[PubmnoTeka
https://m.edso

ONEKTPOHHBI

[[BubmuoTeka L]
[[BubnmuoTeka L]

[[bubmunoreka L
[[bubmnoreka L
[[BubmuoTeka L]

ara

Bcero Koutponbubie Ilpaktnyeckne H3YICHHA

1

paboThI paboThI

[[BuGn

https://
https://



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

10
11

12

13

14

15

16

17

18

19

20

Tema ypoka

Meroas! 103HaHUs )KUBOU NTpupoabl. [IpakTudeckas
pabota Ne 1 «/cronp30BaHue pa3InYHbIX METO/I0B IIPU
W3YYCHUH OMOJIOTUYECKIX 0OBEKTORBY

buonorunueckue CUCTCMBI, ITPOLCCCHI U UX U3YUCHUC

XUMUYECKUHN COCTaB KJIETKU. Boja u MuHepanbHbIe
coJi

benku. CoctaB u cTpoeHue OeIKoB

depMeHTbI — OHOJOTNYECKUE KaTaTu3aTOPBI.
Jlaboparopuas pabota Ne 1 «M3yuenue
KaTAJTUTUIECKOW aKTUBHOCTH (DEPMEHTOB (Ha IpuMepe
aMunJ1a3bl NN KaTaJIa3I)I)))

VYruesoabl. Jinnuab
Hyxneunosbie kucinorsl. ATO

Hcropus u meTobl n3ydeHus KieTku. Kierounas
Teopus

Krerka xak OCJI0CTHAA )KHUBasA CUCTEMA

Crpoenue sykapuoTHuueckoi kietku. JlaboparopHas
pabota Ne 2 «3y4yeHne CTpOeHUs KIETOK paCTeHUH,
KHUBOTHBIX, TPUOOB U OaKTepuil 1o MUKPOCKOIIOM Ha
FOTOBBIX MUKPOIIpEIaparax U UxX OIUCAHUEY

OOMeH BelecTB WM MeTad0JIn3M
dorocuHTE3. XEMOCUHTE3
DHepreTUYecKuii 0OMeH
KonrtponbHas pabora 2

JKu3HeHHbIN UK KIeTKU. [lenenne kinetku. MuTos.
Jlaboparopnas pabota Ne 3 «Habnronenne Mutosa B
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX
MUKpOTpernaparax»»

buocunTtes 6enka. Peakiius MaTpUYHOTO CUHTE3A.
Tpancnsiius — OGuocuHTE3 OeNKa
HexneTtounsie (opMbl )KU3HH — BHPYCHI

q)OpMLI PAa3MHOKCHUA OPpraHn3MOB

Meiios

1

paboThI

KonnuecTBo vacos
Bcero Kontposbnbie Ilpaktnueckune H3YICHUA

paboThI
0.5

0.5

0.5

0,5

[[brbn
https://

[[brbn

https://
[[BuGm
https://
[[brbn

https://
[[BuOm

https://

[[Bu6n

https://
[[BuOm
https://
[[BuGn
https://

[[BuGm

https://
https://

[[BuGn

https://
[[bubn
https://
[[BuGn

https://
[[bubn
https://
[[BuGn
https://

[[bubn
https://
[[BuGm
https://
[[bubn
https://
https://
[[bubn

https://



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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

Ne Tema ypoxka KonnuecTBo vacos

/I Bcero Kontposbnbie Ilpaktnueckune H3YICHUA

paboThI paboThI

21 (OOpa3oBaHHE U Pa3BUTHUE IMOJTOBBIX KIIETOK. 1 0.5 [[brbn
OmnogorBopenue. Jlaboparopuas padorta Ne 4 https://
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax»

22 HWuauBuayaabHOE Pa3BUTHE OPraHU3MOB 1 [[BuGm

https://

23 T'eHeTnKa — HayKa O HACJICICTBEHHOCTU U 1 [[BrOa
U3MEHUYUBOCTH https://

24  3aKOHOMEPHOCTH HACIIECIOBAHUS MTPU3HAKOB. 1 [[BuOm
MoHOTHOPpHIHOE CKPEIUBAHUE https://

25 JuruOpuaHoe CKpeuBaHue. 3aKOH HE3aBUCUMOTO 1 [[bubn
HaCJIeI0BaHMS IPU3HAKOB https://

26 CueruieHHOe HacienoBaHue npu3HakoB. Jlabopartopuas 1 0.5 [[BuGm
pabota Ne 5 «M3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO https://
U AUTUOPUHOTO CKPEIIMBAHUS Y Ip030(UIIbI HA
TOTOBBIX MUKpPOIIpENapaTax»

27 T'eneruka nmosa. HacnegoBanue npu3Hakos, 1 [[BuGn
CLEIUIEHHBIX C [OJOM https://

28 MW3menuuBocTh. HeHacneacTBeHHAs U3MEHUUBOCTD. 1 0.5 [[BuOm
Jlaboparopuas padota Ne 6. Mzyuenue https://
MOIU(PUKAITMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOM»

29 HacnexncrBeHHas U3MEHYHBOCTh. JJabopaTopHas 1 0.5 [[BuGn
pabota Ne 7. «AHanu3 MyTaiuil y 1po30¢puibl Ha https://
TOTOBBIX MUKpOTIpErapaTax»

30 TI'eHeruka yemoBeKa 1 [[BuGn

https://

31 KontponsHas pabora 2 1 1

32 Cenekuus Kak HayKa U IIPOLECC 1 [[bubn

https://

33 MeTobl ¥ TOCTUKEHUS CEJIEKIIMA PACTEHUN U 1 [[BuGn
KUBOTHBIX https://

34 bBHOTEeXHOIOrus KaKk OTPacib IPOU3BOJICTBA 1 [[bubn

https://

J100aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4

11 KJIACC

Tema ypoka KonuuecTBo uacoB el
Bcero Kontponbheie Ilpaktndeckne H3YICHHA obpa:
paboThI paboThI
30JIFOLIMSI 1 METOJIbI €€ U3YUECHUS [[BrGmc
https://m
TOpUS PA3BUTHUS MPEJCTABICHUN 00 IBOIOLINN [[bubmuc

https://m


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
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

Tema ypoka

HKPOIBOJTIOIUS

ITYJISAIMS KaK dJICMEHTapHas SMHUIA BUA U SBOJIFOIIHH.
\0oparopHast pabota Ne 1 «CpaBHEeHHE BUIOB TIO
PDOTOTUIECKOMY KPHUTEPHUIO)

VDKYIIME CUITBI (3JIeMEHTapHbIe (PAKTOPHI) BOJIIOLUU
TECTBEHHBIN 0TOOP U ero (HOPMBI

3yJIBTAThI SBOJIIOLUH: IPUCTIOCOOICHHOCTh OPraHU3MOB H
nooOpaszoBanue. JlabopatopHas padora Ne 2 «Onucanue
HMCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHTEIbHOTO
paKTepa»

AIIPAaBJICHUA U IIYTU MAKpPO3BOJIOIUA

306paTI/IMOCTB 3BOJIFOIINH
“TOPHUA )KU3HU HA 3emie u METObI €€ HU3YyUCHUS
[IIOTC3bI IIPOUCXOKACHUS ) KU3HHU HAa 3emie

3BUTHUE KU3HU HA 3eMJI€ 110 ApaM U Iepruogam

"HOBHBIE ITAIIbI BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO
ipa. [IpakTrueckas padora Ne 1 «3yyeHue nckomnaeMpIx
TaTKOB PACTEHHI U JKUBOTHBIX B KOJUICKIIUSIX)

)BPEMEHHAas! CHCTEMa OPraHNYeCKOro MUpa
YHTpOJIbHAsI paboTa Nel

OJTFOIIMSL YeNloBeKa (aHTpororeHes)/IBrmxyiue cuibl
aKTOPbI) aHTPOIIOTeHE3a

"HOBHBIE CTa/INU HBOJIIOLIUN YEJIOBEKa
JIOBEUECKHE PAChl U IPUPOJIHBIE aIallTAllMK YEJIOBEKa

506H.ICHI/IC 1o TeMe «B0O3HUKHOBEHHE U Pa3BUTHUC )KU3HU HA
MIJIE»

(OJIOTHUS KaK HayKa
yeZlbl OOUTaHUS U SKOJOrHuecKue (hakTopbl

ynotrueckue Gaxrtopsl. Jlaboparopnas padota Ne 3.
Nlopdonoruyeckre 0COOEHHOCTH PAaCTEHUN U3 Pa3HBIX MECT
utanus». Jlabopatopnas pabora Ne 4. «BnusiHue cBera Ha
CT U pa3BUTHE YEPEHKOB KOJIEYCa»

[OTHYECKHE (PaKTOPBI

(OJIOTUYCCKHEC XapAKTCPUCTUKU MTOITYJIAINH. HpaKTI/I‘{CCKaH

KomnuectBo yacos
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

Tema ypoka KonnuectBo yacos Hara el

Bcero Kontposbnbie Ilpaktnueckne H3YICHHA obpa:
paboThI paboThI
0ota Ne 2 «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HBIX BUIOB
CTCHUII»
)0OIIIeCTBA OPTaHU3MOB — OHOIICHO3 1 [[Brbmuc
https://m
(OJIOTHYECKUE CUCTEMBI (IKOCHUCTEMBI) 1 [[bruGmc
https://m
"HOBHBIE IMOKA3aTEIN IKOCUCTEMbBI. DKOJIOTHYECKHUE 1 [[Brbmuc
pamubl. CBolicTBa skocucTeM. CyKIeccus https://m
YUPOJIHBIE IKOCUCTEMBI 1
ITPOIMIOTEHHBIC YKOCUCTEMBI 1
[ocepa — riiodanpHas IKOCHCTeMa 3eMITU 1 [[bruGmc
https://m
KOHOMEPHOCTH CYIIECTBOBaHUA Orochepsl 1 [[Brbmuc
https://m
JIOBEUECTBO B Onocdepe 3emiun 1
YHTpOJIbHAsI paboTa 2 1 1 [[brubnuc
https://m
)CYILIECTBOBAHKE MIPUPOABI U UETIOBEUECTBA 1
ATh CTPOKY

E KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 2.5


https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

