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COJEPKAHUE ObYYEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorns kak Hayka. CBs3pb OWONOrMHM C OOIIECTBEHHBIMH, TEXHHYECKUMH U JPYIrHMHU
€CTECTBEHHBIMH HayKaMH, GHiIocopueit, STUKOH, 3CTETUKOM 1 ipaBoM. Pois Guonorun B popMupoBaHuu
COBPEMECHHOW Hay4YHOH KapTHHBI Mupa. Cucrema OMOJIOTHUECKUX HayK.

Metoapl TO3HAHUS >KUBOW MNPHPOABI (HAOIIOAECHME, SKCIEPHUMEHT, OIMCAaHHEe, H3MEpEHUeE,
KJIaccu(UKaLus, MOJCITUPOBAaHIE, CTATUCTHYECKask 00pabOTKa JaHHBIX).

JdemMoHcTpaumMu:
Hoprpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabauiel U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW PUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Nel. «lcnonp3oBaHue pa3inUyHBIX METOJOB IpPU  HU3YUEHHH
OHOJIOTHYECKUX O0BEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBbie cuctembl (OMocHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTINYNE KUBBIX CHCTEM OT
HEOPraHUYECKON MPUPO/IBL.

CaoiicTBa OuocucTeM W UX pa3HOOOpaszue. YPOBHHM OpraHu3alud OMOCHCTEM: MOJICKYJISPHBIH,
KJICTOYHEBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUAOBOM, 3KOCHCTEMHBII
(OmoreoneHOTHYECKUIT ), OMOCHEPHBI.

JleMoHCTpanum:

Tabauiel ¥ cxeMmbl: « OCHOBHBIE IMMPU3HAKU KU3HUY, «ypOBHI/I OopraHu3anu JKMBOM IpupoabD?.

O6opynosanue: Moaens Monekybl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHUM COCTaB KIIETKU. XHUMHYCCKHUE DJICMEHTHI: MaKpO3JIEMCHTBLI, MUKPO3JICMCHTBI. BO}Ia
1 MUHCPAJIbHBIC BCIICCTBA.

@OYHKIMH BOJbI U MUHEpAIbHBIX BelIeCTB B KieTke. [loanep:kanne ocMOTHYECKOTro OasiaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMephl OenkoB. Hesamenumble u
3aMEHUMbIE AMUHOKHMCIOTHl. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJIEKYIIBI
(mepBrUYHasi, BTOpUYHAS, TPETHYHAs M YETBEPTUYHAsl CTPYKTypa). XUMHUYECKHE CBOMCTBa OENKOB.
buonornueckue pyHKINN OEIKOB.

depmeHTHl — Ouosoruueckue KaTtanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTD,
cyoctpatHas cnenuduuHocts. Kodepmentsl. Butamunbpl. OTianuus (epMEHTOB OT HEOPraHMYECKUX
KaTaJIn3aToOpPOB.

YrneBonpl: MoHOcaxapuabl (TJIFOKO3a, pub03a W Je30KCHpubo3a), aucaxapuibl (caxaposa,
JIAKTO03a) U MOJIMCaXapuabl (KpaxMal, TIMKOTeH, [eJUTI003a). buonornueckue GyHKIIUN YTIEBOIOB.



Jlunmuaer: Tpurmmnepuasl, Gochomunuael, crepounnbl. ['mapodunbHO-THAPOGOOHBIE CBONCTBA.
bronornveckne ¢pyHnkunm munuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB U JIMITUIOB KaK HCTOYHUKOB YHEPTUH.

HyxneunoBeie kucinotel: JIHK u PHK. HykneoTtuasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCJIOT.
Crpoenne u Gpynkuun JHK. Crpoenue u ¢pynkunun PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

[{utonmorus — Hayka o kieTke. Kieroynast Teopust — mpuMep B3aUMOJEHCTBUS UACH U (PaKTOB B
Hay4YHOM I[TO3HAHUU. MeTObl U3yUEHHUS KIETKU.

Knerka kak nenoctHass xuBas cucreMa. OOmiye MNpU3HAKKA KIIETOK: 3aMKHYTash HapysKHas
MeMmOpana, mosekyinsl JJHK kak renerudeckuii anmnapar, cuctema cuHTe3a Oernka.

Tunel  KJIETOK:  dyKapuoTHueckas W mpokapuoTudeckas. OcOOEHHOCTH  CTpOCHHS
npokapuoTuueckoil kinerku. Kierounas crtenka Oaxktepuil. CTpoeHUE 3YKapUOTUYECKOW KIIETKH.
OCHOBHBIE OTJUYHS PACTUTEIBHOM, )KUBOTHOU U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, TIUKOKAJIMKC, WX (YHKIUH.
[TnazmaTndeckass memOpaHa, e€ cBoicTBa U QpyHkiuu. Llutoninasma u e€ opranouasl. OgHOMEMOpaHHBIE
opranouabl kietku: OIIC, ammapatr ['onbmiku, auzocombl. [lodyaBTOHOMHBIE OPTaHOWIBI KJIETKH:
MUTOXOHJIPHH, TacTuabl. [IporcxoxaeHne MUTOXOHIpUN U mactull. Buasl nminactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PHUOOCOMBI, KJICTOYHBIM LIEHTP, LEHTPUOJH, PECHUYKH, >XTYTHKUA. DYHKIUU
OpPraHoOUOB KJIETKU. BKitoueHus.

SAnpo — peryastopHbld neHTp KieTku. CTpoeHue snpa: sifepHas 000J0YKa, KapuoIlia3Ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeUIeCTB B KIETKE.
JdemoHcTpaumuu:

Ioprpetsl: A. JleBenryk, P.I'yk, T. IBann, M. lneitnen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

[lnarpammbl: «PacnpenesieHne XUMUYECKUX AJIEMEHTOB B HEKUBOU mpupoae», «Pacnpenenenue
XUMHUYECKHUX DJIIEMEHTOB B )KUBOU IPUPOIED.

Tabmumel u cxembl: «llepuonnyeckas TabauIa XUMUYECKUX AJIEMEHTOBY», «CTpOSCHHE MOJEKYIBI
BoAb», «buocuuTe3d Oenka», «CTpoeHHe MoNeKynbl Oenkay, «Ctpoenue depmeHnTta», «HykienHoBbIC
kucinotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHHe 3yKapuOTHYECKON KIETKn», «CTpoeHue
XKUBOTHON KIEeTKN», «CTpOE€HHE pacTUTENbHOU KIETKH», «CTpoeHue NpPOKAPUOTHUECKON KIIETKU»,
«CTpoeHue sapa KIETKH», «YTIIEBOABD, «JIMIuIbI».

OO0GopynoBaHue: CBETOBOW MHUKPOCKOT, 000pyA0BaHUE JIJIsl TPOBEACHUS HAOIIOICHUH, U3MEPECHHUI,
AKCIIEPUMEHTOB, MUKPOIIPETapaThl PACTUTENBHBIX, dKUBOTHBIX U OAKTEPUATHHBIX KIETOK.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopatopHast pabota Ne 1. «/3yueHune KaTaqUTHUYECKOW aKTUBHOCTU (pepMEHTOB (Ha mpumepe
aMMJIa3bl WM KaTayasbl)».

JlaGopatopHnast pabota Ne 2. «3yueHue cTpoeHus: KJIETOK PACTCHUH, KUBOTHBIX U OaKTepHuil Mo
MHKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax U UX OIHCaHUE).

Tema 4. ’KuznenesareJbLHOCTDL KJIETKH.



OOMeH BemiecTB, WKW MeTaboMu3M. ACCUMWIIAIUA (TUIACTUYECKHH OOMEH) W JTUCCUMMJISAIIHS
(PHEpreTHYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTaboau3ma. Poslb 3aKOHOB COXpaHEHUs
BCIICCTB U 3HepFI/II/I B IIOHUMAaHHUU MeTaGOJ'II/I3Ma.

Tumbr oOMeHa BenecTB: aBTOTpodHBIN U retepoTpodHblii. Pois hepmenToB B 0OMEHE BEUIecTB U
NPEBPAIICHIH YHEPTHH B KIICTKE.

®dotocunrte3. CreToBas u TeMHOBas ¢a3bl porocuHTe3a. Peakiuu ¢orocunreza. DPhEeKTUBHOCTD
¢dorocunTesa. 3HaueHne GoTocuHTE3a I KU3HUA HA 3emiie. BiusiHue ycrnoBuii cpeapl Ha (HOTOCHHTE3 H
CIIOCOOBI TIOBBIMIECHHSI €70 TIPOJYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUIA.

XeMOoCHHTE3. XGMOCI/IHTCSHPYIOIHI/IG 6aKTepI/II/I. 3HadueHNE XeMOCHHTE3a JJIA J)KU3HU Ha 3emie.

DHepreTuyecknii OOMEH B KieTKe. PaciueruieHue BeIIecTB, BBIJCICHHE M aKKyMYJIHPOBaHUE
SHEPTUH B KIJIETKE. DTarbl SHEpreTudeckoro oomena. I'nmukonns. bposkenne u ero Buabl. Kuciopoanoe
OKHCIICHHe, WM KJeTouHoe jpixanue. OxucnurensHoe QocdopmmmpoBanue. IPPEKTHBHOCTD
YHEPreTUYecKOoro oOMeHa.

Peaknun marpuunoro cunresa. I'eHerndeckas mHpopmanus u JJHK. Peanuzanus reneTudeckoit
nHpopManuu B KieTke. [ eHeTHYeCKui Koa U ero cBoicTBa. TpaHckpumims — maTpuuHbii cuaTe3 PHK.
Tpancnsiuus — Ouocunre3 Oenka. Jrtanel TpaHcasauuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
ouocHuHTE3€E OeIKa.

Hexnetounsie ¢opmbl xu3Hu — Bupychl. Mcropus otkpeitus Bupycos (. W. MiBanoBckwuit).
OcoOeHHOCTH CTPOCHUS M JKU3HEHHOTO IHKIIAa BUPYcoB. bakTepuodaru. bonesnn pacteHuid, 5)kKUBOTHBIX
4eloBeKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHonedunuta uyenoseka (BUY) — Bo3doyaurens CIIN/da.
OOparHast TpaHCKpHUIIIMS, peBepTaza W HHTerpasa. llpodunakTuka pacrnpocTpaHEHHs BHUPYCHBIX
3a00JIeBaHUH.

JleMoHCTpanum:

Ioprpetst: H. K. Konsnos, [. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl 1 cxeMbl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHIPHSI», «DHEPTeTUUECKHI
obMen», «Xmopormnacty, «Porocunte3», «Ctpoenne JIHK», «CtpoeHne u QyHKIHMOHUPOBAHUE TE€HAY,

«Cunre3 6enka», «['eHeTnueckuil ko», «Bupyco», «bakrepuodarn», «CTpoeHHe U )KU3HEHHBINA LUK
Bupyca CIIN/a, 6akreprodaray, «Pemmuxanms JJTHK».

Ob6opynoBanue: Moaenu-anmukaun «Yasoenne JIHK u Tpanckpumnus», «buocunres Genkay,
«CTpoeHHe KIeTKn», MoJenb cTpykTypsl JTHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii HuKII, WM KU3HEHHBIH MUK KiIeTKu. MHTepdaza u muros. [Iporeccsl, nporekaromnme
B unTep(aze. Permkanus — peakuust matpuuHoro cuntesa JJHK. Crpoenne xpomocom. XpoMOCOMHBIH
Habop — KapHOTHIL. [IUNIONIHBIN U TaIUIOMIHBIA XpOMOCOMHBIE HAaOOpbl. XpoMaTuasl. [lutonornueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUAYAJIbHOTO PA3BUTHS OPraHU3MOB.

Henenne etk — muto3. Cramum murtosa. [Iporiecchl, TpOUCXOMSIIHMEe HA Pa3HBIX CTaIUAX
MHUTO3a. bronorndeckuii CMBICII MHTO3a.

[Iporpammupyemasi THOEIb KIETKH — arloNnTo3.
@opMBl pa3sMHOXKEHHUSI OpPraHU3MOB: O€cIoyioe M MoJIoBOe. Buapl 0ecroioro pa3MHOKCHHS:

ACICHUEC HAABOC, ITOYKOBAHHMEC OIJHO- MW MHOI'OKJICTOYHBIX, cn0p006pa3OBaHHe, BCIr€¢TaTuBHOC
Pa3MHOXKCHHUC. I/ICK}’CCTBCHHOC KIIOHUPOBAHUE OPTraHU3MOB, €10 3HAYCHUEC JIA CCIICKIINU.



ITonoroe Pa3MHOXKCHHUE, €T'0 OTIINYUA OT Oecrto0ro.

Meiioz. Ctaguu meio3a. [Ipoieccsl, mpoucxoasiiue Ha cTaausx Meiiosa. [loBenenre xpomocoM B
Meiioze. Kpoccunrosep. buonornueckuii CMbICI M 3HAYEHUE ME03a.

['amerorenes — mpouecc 00pa3oBaHMs IIOJOBBIX KIJIETOK Yy KHMBOTHBIX. IloJOBBIE >Keme3sl:
CEeMEHHUKH 1 AnYHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTo30ud, SHIEKIIETKA)
— criepMaroreHe3 1 oBoreHe3. OCOOEHHOCTH CTPOEHHUS ANLEKJIETOK U cliepMaTo30u10B. OII0J0TBOPEHHE.
[TapTenorenes.

WNunuBuayansHoe pa3BuTue (OHTOTeHE3). OMOpHOHANbHOE pa3BUTHE (dMOpHOreHe3). DTarlbl
3M6pI/IOHaJIBHOF0 PasBUTHA Yy IO3BOHOYHBIX JKHBOTHBIX: I[pO6JI€HI/Ie, racrpyjanusa, OPraHoOrcHeEs.
[TocTomOproHanbHOE  pa3BUTHE. THIBI  MOCTIMOPHOHAIBHOTO  pasBUTHS:  NPSMOE,  HENpsIMOe
(mmanHOYHOE). BrimsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
ypOJCTBa.

Poct u pasBurue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHM, CTaJauu
pa3BUTHSL.

JdemMoHcTpaumMu:

Tabmuubl u cxembl: «®opMbl pa3sMHOXKEHUS OPraHU3MOBY», «JIBOIHOE OIUIOAOTBOpPEHHE Y
[[BETKOBBIX pacTeHuil», «BererarnBHOE pa3MHOXXEHHE pacTeHUi», «JleneHne KIeTKH OakTepuii»,
«CTpoeHME IOJIOBBIX KJIETOK», «CTpoeHue XpoMoCOMbI», «Kietounbeli nuki», «Permmukanusa JTHK»,
«Muro3s», «Meiosy, «IIpsmoe n HenpsaMoe pa3BuTHe», «l'aMeToreHe3 y MIECKOIHUTAIOIMIMX U YEJIOBEKAY,
«OCHOBHBIE CTaIMM OHTOI'CHE3a.

O6ODVI[OBaHI/ICZ MHKPOCKOII, MUKPOIIPCIIapaThl «CHepMaTOSOI/II[H MIJICKOIIUTAIOMICTO»,
«SlnnekneTka MIJICKOIIUTAOIICT O, ((KapI/IOKI/IHGB B KJICTKax KOpPCIIKa JIyKa», MarHuTHasd MOZICIIb-
allIlJIMKaIA ((I[eJ'ICHI/Ie KIICTKH», MOJCIIb I{HK, MOACIIb MeTaCI)aSHOﬁ XPpOMOCOMBI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast padota Ne 3. «HaOmromenne MuTO3a B KJIETKAaX KOHYHMKA KOpEIIKa Jyka Ha
TOTOBBIX MUKpPOIIpemapaTaxy.

JlaGopatopHass pabora Ne4. «M3ydeHue CTpOeHHMs TIIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTMpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Tpeamer u 3amaun reHetuku. Mcropust pa3BUTUS TeHETHKH. Posib IUTONOTMU M SMOPHOJIOTHH B
CTaHOBJICHUHM T'€HETUKH. BKIag pOCCHUUCKHUX W 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETUKU. MeToJbl
TeHEeTUKH  (TMOPUIOJIOTUYECKUH, IMTOT€HETUYECKHH, MOJEKYsIpHO-TeHeTndeckuii). OCHOBHBIE
T€HETUYECKNE MOHATHUS. | eHeTHUecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJEJIOBaHHUS TPHU3HAKOB, ycTaHOBIeHHBbIe [. Menmenem. MoHornbpumHoe
CKpelIuBaHue. 3aKoH eauHooOpasusi THOPUIOB mepBoro mokosieHus. [IpaBuimo momMuHUpoBaHUS. 3aKOH
pacmenneHH;I HpI/ISHaKOB. FI/IHOTe3a YUCTOTHI I'aMCT. HOHHOG 1 HCIIOJIHOC I[OMI/IHI/IpOBaHI/Ie.

JurubpunHoe CKpEILBaHUE. 3aKkoH HE3aBUCHUMOTO HacleI0BaHUs MIPU3HAKOB.
[luToreHeTH4eCKNE  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBaHMs. AHAIM3UPYIOIIEE  CKpEIIUBAaHHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHMS [IJISI ONIPEICICHHSI TEHOTUIIA OCOOH.



CueruieHHOe HacienoBaHue IpusHakoB. Pabora T. Moprana mo CIEmIeHHOMY HacJeIOBaHHUIO
reHoB. Hapyrenue crieruieHusi TeHOB B pe3yibTaTe KPOCCHHTOBEpA.

XpOMOCOMHaH TCOPHA HACICACTBCHHOCTHU. I'eneTmyeckne KapThl.

I'enetnka mnomna. XpOMOCOMHOC OmmpeACIICHUE I10J1a. AYTOCOMBI U II0JIOBBIC XPOMOCOMEBI.
I'omorameTHbIC U rereporaMCeTHbIC OpraHU3MBlI. Hacnenosanue IMPU3HAKOB, CICIIJICHHBIX C IIOJIOM.

M3meHunBOCTh. BHbl M3MEHUMBOCTH: HEHACJIECACTBEHHAs W HACIEIACTBEHHas. Posb cpenbl B
HEHACJIEACTBEHHON U3MEHYUBOCTH. XapakTepucTuKa MOTU(PUKAITMOHHOH U3MEHYUBOCTH.
BapuanuoHHBIM psag M BapuanuoHHas Kpusasd. Hopma peaknuu npusHaka. KoimdecTBeHHbBIE U
Ka4yeCTBEHHBIC MMPU3HAKU U X HOpMa peakiun. CBOHCTBa MOIU(PUKAIIIOHHONH H3MEHUYUBOCTH.

HacnencrBenHas, UM TeHOTUIIHNYECKas, U3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTL. Melio3
M TIOJIOBOM TPOIECC — OCHOBA KOMOWHATHMBHON W3MEHUYMBOCTH. MyTallMOHHAs W3MEHYHUBOCTb.
Knaccudukanuss myranmii: TeHHbIE, XPOMOCOMHBIE, Te€HOMHBIC. YacToTa W MPUYMHBI MYTaIHU.
Myrtarennsle (akTopbl. 3aKOH TOMOJOTHYECKHX pSJAOB B HACIEACTBEHHOW u3MeHYuBOocTH H.
. Basuiosa.

BHeﬂIlepHafl HaCICACTBECHHOCTh U UIBMCHYHNBOCTbD.

I'enetuka 4yemoBeka. Kapuotun uenoBeka. OCHOBHbIE METOABl TE€HETUKHM 4YEIIOBEKA!
TCHEAIOTUYECKHUN, ONM3HELOBBIH, MUTOTCHETHUECKU, OMOXUMHUYECKUH, MOJEKYISPHO-TCHETUIECKUN.
CoBpeMEHHOE ONpPENEIICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHMPOBAHHE, I'€HOTHIIMPOBAaHUE, B TOM
grciie ¢ nomomnibio [TI[P-ananmm3a. HacnencrBeHHbIe 3a00I€BaHIS YETIOBEKA: TCHHBIE 00JIE3HHU, OOJIC3HH C
HACJIe/ICTBEHHON MPEepacioiokKeHHOCTbI0, XpOMOCOMHbIE Oosie3HHn. CoMaTHuecKue M TeHepaTHBHbIE
mytauuu. CTBONOBBIE KiE€TKH. [IpuHIUIBI 310pOBOro 0Opasza >KU3HU, AUATHOCTUKH, MPOPUIAKTUKHU U
JIeuyeHHs] TeHeTUYecKUX Oose3Hel. Menuko-reHeTnyeckoe KOHCYJIbTUpOBaHHE. 3HaUeHUEe MEIUIIUHCKON
TEHETHUKH B NPEAOTBPAILIEHUH U JICYEHUN T€HETUYECKUX 3a00JIeBaHUN YelloBeKa.

JdemoHcTpaumnu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®@pu3s, C. C. YerBepukos, H. B. Tumodees-PecoBckuid,
H. 1. BaBuios.

Tabaune! U cxembl: «MOHOTMOPUIHOE CKPEIIMBAHUE U €r0 IIUTOreHEeTUYEeCKass OCHOBa», «3aKOH
paciieryieHusi M ero IIUTOTeHETUYeCKass OCHOBa», «3aKOH UHCTOTHI TameT», «JurubpumHoe
CKpentuBanuey, «llutomornueckrue 0CHOBBI TUTHOPUIHOTO CKpeIuBaHusy, «Meio3y, «B3zaumoneiicteue
aJUIETIbHBIX T€HOBY», «l'€HeTWyYecKkue KapThl PACTEHUM, XUBOTHBIX M ueJoBeKa», «l'eHeTuka Mmojan,
«3aKOHOMEPHOCTH HAacJIeJOBaHMsI, CLEIUIEHHOro C MojoM», «KapuoTumbl uenoBeka M >KUBOTHBIXY,
«Bunpl um3meHunBOCTHY», «MoaudukamoHHas HW3MEHYUBOCTHY, «HacnemoBanue pe3yc-dakropay,
«I'eneruka rpynmn KpoBw», «MyTallMOHHAs U3MEHYUBOCTb.

OOGopynoBanme:  Mojenu-ammiukanuu — «MoHOTHOpUIHOE — cKpemmBaHue»,  «HemomHoe
JOMUHUpOBaHUE», «JlurnbpugHoe ckpemmBanue», «llepekpéct Xpomocom», MHUKPOCKON U
MuKporpenapar «/[po3odunay (Hopma, mytamuu (HOpPMBI KPBUTEEB U OKpacku Tena), repbapuit «['opox
ITIOCEBHOM.

JlabopaTopHble U NpaKkTHYecKHe padoThI:

JlaGopatopnast pabora Ne5. «M3ydeHuwe pe3yabTaTOB MOHOTHOPHIHOTO W JUTHOPHUIHOTO
CKpEUIMBaHUs y AP030(UiIbl Ha TOTOBBIX MUKpOMIpEnapaTax.

JlaGopatopHass pabota Ne 6. «M3yueHue MOIUGPUKAIMOHHONW W3MEHYHBOCTH, IOCTPOCHUE
BapHaIMOHHOIO PS/Ia U BApUALIMOHHOW KPUBOW».



JlaGopaTtopHnas pabora Ne 7. «AHanu3 MyTaruii y 1po30¢GuiIsl Ha TOTOBBIX MUKPOTIPETapaTax.

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

Tema 7. Ce.]'[eKIII/Iﬂ OpraHu3smMosB. OCcHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M MpoHecc. 3apoKICHUE CEJICKIUUW W JAoMecTukanusg. Yuenue H.
M. BaBunoBa 0 [EHTpax WPOUCXOXKICHUS UM MHOTOOOpasuss KyJIbTypHBIX pacrteHuid. ILleHTpsl
MPOUCXOXKACHUSA IOMAIIHUX )KUBOTHBIX. COpT, OPOJIA, ITAMM.

CoBpeMEHHBIC METO/IbI CeJeKIMH. MacCOBBIM U MHAMBUYATbHBIN OTOOPHI B CENCKIIMA PACTCHHM
1 KUBOTHBIX. OleHKa dKcTephepa. BIM3KOPOACTBEHHOE CKpEIIMBaHWE — WHOpUAMHT. YucTrash JTUHUS.
CkpeuuBanue 4ucTbix JuHUHM. ['ereposuc, mnu rubpuanas cuna. HepoAcTBEHHOE CKpELIUBAaHUE —
ayrOpunuur. OtpanéHHas ruOpuauzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 M MOJydeHUE
MOJIUTIIOUOB. JIOCTHKEHUS CEJIEKIIUN PACTEHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpaciab INPOU3BOACTBA. ['e€HHas MH)KEHEpHsl. OTambl CO3JAHUS
pexomOuHanTHOH JIHK 1 TpaHcreHHbix opranu3moB. Kierounas uHkeHepusi. KieTouHble KyJbTYypBI.
MHUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHui. Knonuposanue BBICOKOITPOTYKTUBHBIX
CeJIbCKOXO035ICTBEHHBIX OpPraHM3MOB. DKOJIOTHYeCKHe M 3Thdeckue npobiembl. MO — renernuecku
MOTU(UIIMPOBAHHBIE OPTAHU3MBI.

JleMOHCTpalUu:

Iloprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. lIBaHOB.

Tabnuubl u cxembl: kapta «L[eHTpBI MPOUCXOXKACHUS U MHOTO00pa3usl KyJIbTYPHBIX PACTCHHI»,
«[Topoapl nOMaImIHUX JKUBOTHBIX», «CoOpTa KyNbTYpPHBIX pacTeHuil», «OtnanéHHas TruOpuaAH3aLus»,
«Pabotel akanemuka M. @. MBanoBay, «[lomumionans», «OO0bekThl OMOTeXHOJIOTHMN», «KieTouHble
KYJIbTYpPbI ¥ KIIOHUpOBaHue», «KoHCTpynpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

O6opyoBaHue: MyJISKU TUIOAOB U KOPHEIUIOJAO0B JUKUX (OPM U KYJIBTYPHBIX COPTOB PAacTEHH,
repbapuii «CenbCKoX035HCTBEHHBIE PACTEHUS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:
3KCKprI/I$I «OcHOBHEBIE METOABI M OOCTHUXKCHHA CCICKIINU paCTeHI/If/'I 1 KHBOTHBIX (Ha

CEJIEKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YIaCTOK, B TEIIMYHOE XO3SICTBO,
1a00paTOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIIHOHHAA OHOJIOTUA.

[TpennocbuIKu BO3HUKHOBEHHUS SBOJIIOLIMOHHOM TEOpPHM. DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B
Ouosiornu. BnusiHIe SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CBuaerenbCTBa 3BOJIONHMM. [laeoHTOIOrHUYECKUE: IMOCIeI0BATEIbHOCTh MOSIBICHUS BHUIOB B
MaJICOHTOJIOTUYECKOH JIETONHICH, TIepexoiHble (popMmbl. bruoreorpadudeckue: cXoacTBo U paznuyue hayH
1 (JIOp MaTEpUKOB U OCTPOBOB.



OMOpHOJIOTMYECKHE: CXOJICTBa W pa3iMuus HMOPHUOHOB pa3HbIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTMYHbIe, PYAUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOJACTBO  MEXaHHM3MOB  HACIEACTBEHHOCTH W OCHOBHBIX
MeTaboIMUeCKUX MyTel Yy BCeX OpraHu3MOB.

OpomouronHass Teopust Y. [lapBuna. IIpennochliku BO3HUKHOBEHHUSI AapBUHU3MA. JIBHKylIue
CWJIBI JBONIONUHU BUAOB 1O JlapBuHy (M30BITOYHOE PAa3MHOKCHHE MPH OTPAHUYCHHOCTH PECYPCOB,
HeomnpeaenéHHas I3MEHYUBOCTh, 00pb0a 3a CyIECTBOBaHHE, ECTECTBEHHBIN 0TOOP).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.
Muxkpososmtonus. [Tonynsius Kak equHUIA BUIA U 3BOJTIOIUH.

Jsuxkymme cuibl (QakTophl) SBONIONMHM BUAOB B TMpUpoJe. MYTAlMOHHBIH TIpoIecc W
KOMOMHATUBHAsI U3MEHUYMBOCTh. [lonmynsimonHbie BOJIHBI U Apeiid reHoB. M3onauusa u Murparus.

EctectBeHHbIi 0TOOp — Hanpapistonuil ¢pakTop 3Boonun. opMbl ecTeCTBEHHOTO 0TOOpa.

[Ipucnoco0IeHHOCTh OPraHM3MOB KakK pe3yibTaT 3BOJOUUU. [Ipumepbl mnpucnocoOiIeHui y
Oopranu3mMoB. ApoMop(O3bl U HAN0AAANITAIIUH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHbIe (GOpPMBI  BHI000pPa30BAHUS:
reorpaguuecKoe, SKOJIOTHYECKOe.

MakposBomtonusi.  @DopMbl  dBOMIONUHM:  QUIETHYECKAs, JUBEPreHTHas, KOHBEPreHTHas,
napauienbHas. Heo6paTumMocTs 9BOIIONNN.

[IpoucxoxaeHe OT HECNEeNHAIU3UPOBAHHBIX TpeAKoB. [Iporpeccupyromas creruain3aiusi.
AnanTuBHas paguarus.

JleMoHCTpanum:

Hoprpetsl: K. JIunnen, XK. b. Jlamapk, Y. Hdapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mrosiep, A. H. Cesepios.

Tabmuubl U cxembl: «Pa3BUTHE OpPraHMYEeCKOro MHpa Ha 3emiie», «3apoiblId MO3BOHOUYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbel OOpbOBl 3a cyliecTBOBaHUE», «EcTecTBEHHBI 0TOOP»,
«MHorooOpa3ue copToB  pacTeHuil», «MHorooOpasue mHOpoJ  KHUBOTHBIX»,  «llomymsumy,
«MyTanoHHass HM3MEHYUBOCTH», «Apomopdo3bl», «Waumoanantauum», «OOmas AereHepanus,
«IBmwxkymme cuibl 3Bomonun», «Kapra-cxema mapmpyra mytemectsus Y. Jlapsuna», «bopnba 3a
cyuiectBoBanue», «lIpucrnocobieHHOCTh  opraHu3MoB», «l'eorpaduueckoe  BUA000pa30BaHUEY,
«KOJOTMYECKOE BUI000PA30BaAHUEY.

O6ODVI[OBE[HI/ICI KOJUICKO WA HACCKOMBIX € pa3JIMYHBIMU THIIAMU OKPACKH, Ha6op IJI040B U CCMSH,
KOJIJICKIHA «HpI/IMepI)I 3allUTHBIX HpHCHOCO6J’I€HHI>i Y KHUBOTHBIX», MOJCIIb «OcHOBHEIE HaITpaBJICHUA
OBOJJIOIHUN, 00BEMHAs MOACIb ((CTpOeHI/IC T'OJIOBHOT'O MO3ra IIO3BOHOYHBIX).

Buoreorpaduyeckas xapra Mupa, KOIeKus «PopMbl COXPAHHOCTH HCKOMAEMBIX KHBOTHBIX U
pacteHmii», Moaens anmumkanus «llepekpéct xpoMocom», BiaxHble Ipenaparel  «Pa3zButue
HaceKkoMoroy, «Pa3Butue JArymkuy, MUKporpenapaT «po3zoduna» (HopMa, MyTauu GOpMbl KPBLUIHEB
U OKPACKH Teja).

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.



JlaGopaTtopnast pabora Ne 2. «Onucanue MpUCTIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIHLHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe U PA3BUTHE KU3HU HA 3emuie.

JloHayuHble TPEICTaBICHUS O 3apPOXKACHUU KU3HU. HaydHble TMMOTE3bl BOBHUKHOBEHHS KU3HU
Ha 3emiie: a0uoreHe3 M MaHCIEpMUS. XUMHYECKas SBOJIONUSA. AOHOTEHHBIH CHHTE3 OpPraHU4YeCKHX
BEIIECTB M3 HEOPTraHWYECKUX. OKCHEPUMEHTAIBHOE TMOJATBEPKIACHHE XHUMHUYECKOW 3BOJIOLIMH.
Hauanpabie sTanmer Omosiormueckoit sBomtonuu. ['umoreza PHK-mupa. dopmupoBanme MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKH. [lepBbie KileTku U ux 3Bostonus. @opMupoBaHuE OCHOBHBIX
IPYII KUBBIX OPTraHU3MOB.

PazButue xu3HM Ha 3emiie 1o 3pam u nepuojam. Katapxei. Apxeickas U mpoTepo30HcKas 3pbl.
[Taneosolickass 3pa u e€ TmepUOIbl: KEMOPHICKUH, OPIOBUKCKHUH, CHUIYPHICKUH, JIECBOHCKUH,
KaMEHHOYTOJIbHbIN, IEPMCKHUH.

Me3so3olickas 3pa u €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.
KaiiHo3olickas 3pa 1 €€ nmepuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M TeO0JOrM4ecKux mpoueccoB. OCHOBHbIE 3Tallbl  3BOJIIOLUU
pPacTUTENILHOTO U YKUBOTHOIO MHupa. ApomMopdo3bl y pacTeHuil U XUBOTHbIX. IlosBieHue, pacuser u
BBIMUPaHUE TPYIII )KMBBIX OPraHU3MOB.

Cucrtema OpraHMYeCcKOro MUpa Kak OTpakeHue 3BOIOIUMU. OCHOBHBIE CUCTEMATHYECKUE TPYIIIIBI
OpPraHHU3MOB.

OBoironuUs 4enoBeKa. AHTPONOJIOrHs Kak Hayka. PazBuTue mpeacTaBlIeHHUN O MPOMCXOKICHUU
gyenoBeka. MeToapl u3ydeHus aHTpornoreHe3a. (CXOACTBa M pas3jiMuMs 4YEJIOBEKA W JKUBOTHBIX.
CucrtemMaTn4eckoe MOJ0KEHHUE YETI0BEKa.

JBuxymue cuibl (pakTopsl) anTpornoreHesa. HaciencrBeHHas M3BMEHYMBOCTh UM €CTECTBEHHBIM
ot6op. OO1IeCTBEHHBIN 00pa3 XKU3HHU, U3TOTOBICHUE OPYUM TPy, MBIIIJICHUE, PEUb.

OCHOBHBIE CTAJIMM U BETBU HBOJIIOIMU YEJOBEKA: aBCTpaJoONUTEeKu, YenoBek ymensiii, YemoBek
NpAMOXOJAIINK, YeloBeK HeaHaepTanbCKui, YenoBek pa3yMHbId. HaxXxonku HCKOIaembIX OCTaTKOB,
BpeMs CYIIECTBOBaHUs, 00JIaCTh pacpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSI.

Yenoseueckne packl. OCHOBHBIC OONBINME pachl: €BpOINEOUAHAs (€BpaswiicKas), HErpo-
aBCTpaJouIHas (axBaTropuanbHas), MOHTOJIOM/THAS (a3maTcko-aMepHUKaHCKas). Uepthl
MIPUCTIOCOOJICHHOCTH TIPEJCTABUTENIEH YEIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHUS. EIWHCTBO
yenoBeueckux pac. Kputuka pacusma.

JleMoHCTpanum:
Hoptpetsl: ®. Penn, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuipl u cxembl: «Bo3HukHoBeHHEe COTHEUHON CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO MHUPAY,
«PacTtutenbHas kieTka», «KuoTHas kinetka», «[Ipokapuoruueckas kieTka», «CoBpeMeHHas cucTema
OpraHM4YecKoro mupa», «CpaBHEHHE AHATOMHUYECKHMX YEpPT CTPOCHHS YeJIOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAaJCOHTOJIOTHUECKUX HAXOJOK IPEAKOB COBPEMEHHOTO YEIOBEKay,
«/lpeBHerimue moamny, «Jpesuue moan», «[lepBeie COBpeMEHHbIE TI0AN», «YeI0BeUeCKHe pachy.




Ob6opynoBanue: Myispku «lIporcxoxienue yenoBeka» (OIOCTHI aBCTpaloONUTEKa, TUTEKaHTPOIa,
HeaHepTaliblla, KPOMaHbOHIIA), CJIECNKU UM U300paKEHUSI KaMEHHBIX OpYAHIl MepBOOBITHOIO YeloBeKa
(xkamMHH-YOTIIEpHI, pyOuMiIa, ckpebiia), TeOXPOHOJIIOTHYECKas: Ta0nuIa, KouieKuus «PopMbl COXpPaHHOCTH
MCKOMAEMbIX KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

IIpakTtnueckass pabora No 1. «lM3yueHue HMCKOINAeMBIX OCTAaTKOB pAcTEHUHW UM JKMBOTHBIX B
KOJUICKLIHSX».

OKckypeus: «OBONIONMA OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUHBIA HIIU
KpaeBeaueCKUil My3eil).

Tema 3. Opranu3msl 4 OKpYy:KawIAas cpeaa.

DKonorus Kak HayKa. 33.,[[21‘11/1 U pas3aciibl 5KOJIOTHH. MeToapl 3KOJOTMYSCKUX HCCIEIOBAHUM.
DKOJIOTTYECKOE MHPOBO33PCHUC COBPCMCHHOI'O YCJIOBCKA.

Cpe[[bl oouTanus OpraHu3MOB: BOJHAA, HA3CMHO-BO3yIIIHAsA, [IOYBCHHASA, BHYTPUOPraHU3MCHHAs.

Okonorudeckue  ¢akropbl. Kimaccuduramus 2IKOIOTHYECKHUX — (PAKTOPOB:  aOMOTHYCCKUE,
OMOTUYECKHE U aHTPONIOTeHHBIC. J[eliCTBHE IKOIOTHIECKUX (DAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (GakTOphl: CBET, TeMIepaTypa, BiIaxHOcTh. DotonepuoansM. [IpucnocobneHus
OpPraHU3MOB K JIEUCTBHUIO abHOTHYecKuX (hakTopoB. bruonornueckrue puTMel.

buotnueckue ¢daktoppl. Bumbl OMOTHYECKUX B3aMMOJCHCTBHI: KOHKYPEHIIHS, XWUITHHYECTBO,
cuM6uo3 u ero Qopmel. [lapasuTtusm, koomepaius, MyTyajdu3M, KOMMEHCaIH3M (KBapTHPAHCTBO,
HaxXJICOHMYECTBO). AMEHCaau3M, HeWUTpanu3M. 3HaueHHe OWOTHYECKHX B3aUMOJCHCTBUN  UId
CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Nonyasiuuu. OCHOBHBIE MTOKA3aTENH MOMYJISIIUN: YUCIECHHOCTD,
IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalud. JIMHAMHUKA YUCIEHHOCTH MOMYJIALHUU U €€
perysanus.

JleMoHCTpanum:

[Moptpetsl: A. 'ymOonpar, K. @. Pynse, J. ['ekkens.

Tabmuubl u cxembl: kapta «[Ipupomnsie 30HBI 3eminy», «Cpenbl OOMTaHHS OPraHU3MOBY,

«Doroneproausm», «llonmymsiuuny», «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTH MOMYJSALMH HH(PY30pUH-
Typenbkny, «[luiesplie nemnmy.

JlaGopaTopHble H NpaKkTH4YecKre padoThbi:

JlaGopatopuast pabora Ne 3. «Mopdomorunueckre OCOOCHHOCTH PAaCTEHHH W3 Pa3HBIX MECT
OoOUTaHUS.

JlaGopatopHas pabota Ne 4. «BiusiHuEe CBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «ITofac4€T MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB PACTCHHIN.



Tema 4. Coo01iecTBa M DK0JOrNYECKHE CHCTEMBI.

Coo0miecTBo opraHu3MoB — OuorieHo3. CTpyKTypbl OMOILIEHO3a: BHJIOBas, MPOCTPAHCTBEHHA,
Tpoduyeckas (rumieBas). Bunbi-noMmunantel. CBsi3u B OHOIIEHO3E.

Dkonorudyeckue cucteMbl (dkocuctembl). [loHATHE 00 dKocucreMe ©  OHOTEOICHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IMPOAYLEHTBbI, KOHCYMEHTBI, PEeAyLEeHThl. KpyroBopor
BEIIECTB U TIOTOK 3HEPruM B 3KocucteMe. Tpoduueckue (MUIIEBBIC) YPOBHU SKOCHCTEMBI. [IuieBbie
renu u cetd. OCHOBHBIE MOKA3aTEeM 3KOCHUCTEMBI: Oromacca, MpPOIyKIus. DKOJOTUIECKUE TMTHPAMUIbL:
MPOAYKIUH, YHCICHHOCTH, OMoMacchl. CBOHCTBAa IKOCUCTEM: YCTOWYMBOCTh, CAMOPETYJISIIHS, Pa3BUTHE.
Cyxkueccus.

[IpuponHble 3KOCHCTEMBI. OKOCHUCTEMBI 03&p M peK. ODKOocucTeMa XBOWHOTO  WIH
LIMPOKOJINCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE  9KOCHCTEMBI. ATPO3IKOCHUCTEMBL.  YPOOIKOCHCTEMBI. buojormueckoe
XO03SICTBEHHOE 3HAUYCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroiuMBocTH HKocucTeM. CoxpaHeHHe OHOJIIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

Yuenue B. U. Bepuaackoro o ouocdepe. I'panuisl, coctaB u cTpykrypa Omocheps. JKusoe
BemiecTBO U ero ¢yHkiuu. OcobGeHHOcTH Omocephl Kak TIIO0AIBHON IKOCHCTEMBI. J{MHaMU4ecKoe
paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoThl BEIIEeCTB U OMOT€OXUMHYUECKUE IIUKIIBI JIEMEHTOB (yriiepo/ia, a30Ta). 30HAIBHOCTD
onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouocdepe 3emiau. AHTpONOreHHble W3MeHeHus B Ouocdepe. [nmodabHbIE
AKOJIOTMYECKHE TTPOOIIEMBI.

CocymiecTBoBanue MNpupoabl W uenoBedecTBa. CoxpaHeHue OuopazHOOOpa3us Kak OCHOBA
ycroiunBocTH Ouocdepbl. OCHOBAa palMOHAJIBHOTO YIPABICHHUS HPUPOIAHBIMH pecypcaMH U HX
UCIOJIb30BaHue. JlocTukeHust OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumuu:
[optpetsr: A. JIx. Terciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxembl: «lIumessle nenu», «buoreHo3: coctaB U CTpyKTypa», «lIpuponansie
coobmecTBay, «llemn mutanusy, «IKoyiorudeckas nupamugay, «buocdepa u yenoBex», «IKocucTEMa
LIMPOKOJINCTBEHHOIO Jieca», «IJKOCUCTEMA XBOMHOro Jjiecay, «buoneHo3 BomoéMayn, «ATpOLEHO03»,
«IIprMepHBIE aHTPOIIOT€HHBIE BO3JECUCTBUS Ha NPHUPOAY», «BaxHellune HCTOYHUKH 3arps3HEHUS
BO3/yXa M TPYHTOBBIX BoJ», «[louBa — BaxkHelmas coctaBisitoas onocdepsn», «PakTopsl erpajanuu
nouB», «llapHukoBbiii 3¢ dexT», «DakTOppl pPagTUOAKTUBHOIO 3arpsi3HEHUs Ouocdeprl», «Oobmas
cTpykTypa Ouocdeps», «Pacmpoctpanenue xu3zHu B Ouochepe», «O30HOBBIM 3KpaH OHOChEpHD»,
«Kpyrosopot yriaepona B 6uochepe», «Kpyroopor azora B mpupoae».

Ob6opynoBanue: Mojenb-anmiukanus «Tunudnble OHOLEHO3bD, Tepbapuil «PacTUTeNnbHbIE
cooOmiecTBay, Koyutekuuu «buornenos», «Bpeaurenu BaKHEHIIUX CENbCKOXO3SHCTBEHHBIX KYJIbTYDPY,
repbapuy M KOJJIEKIMM PACTEeHUH M KMBOTHBIX, MPUHAJUIEKAIIME K Pa3HbIM 3KOJOIMUYECKHM IpyIIiam
oxHoro Buja, Kpacnas xkuura Poccuiickoit ®eneparuu, n300pakeHns OXpaHIEMbIX BUIOB pacTeHUIl U
KUBOTHBIX.




INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOI'PAMMEBI 110 BUOJIOITHUN HA HA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

Cormacao ®I'OC COOQO, ycTtaHaBIUMBarOTCS TPEOOBAaHMS K pe3yIbTaTaM OCBOCHHS 00YJarOITUMUCS
MPOrpaMM CPETHETO OOIIEeT0 00pa30BaHusl: TMIHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType NTMYHOCTHBIX pe3yIbTaTOB OCBOCHUS MpeaMeTa «bHoIornsy BbIICIEHBI CICAYIOIINe
COCTaBJISIONINE: OCO3HAHME OOYYAIOIIMMHCS POCCUHCKON TPayKAaHCKOH MICHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BHUTHUIO, CAMOCTOATEIBHOCTH U CaMOOTIPEACTICHUIO, HAJTMYME MOTUBAIIMH K 00y4eHUIO OMOJIOTHH,
eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOCKICHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M
MCTOPUYECKHUX TPAIUIMHA pa3BUTUSI OMOJIOTHYECKOTO 3HAHMUS, TOTOBHOCTh M CLIOCOOHOCTH OOYUYaIOIIMXCs
PYKOBOJICTBOBAaTbCS B CBOEH JICSATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, TPHCYLIIMMHU
cucteMe OHOJIOTMYECKOro 00pa30BaHMSA, HAIMYME HKOJOTMYECKOTO IIPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIC TIAHBbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS IpenmMeTa «buonorusy AocTUralTcs B eUHCTBE yUeOHOU U
BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIITMOHHBIMHU pOCCI/H\/JICKI/IMI/I COINMOKYJIbTYPHBIMU,
HUCTOPUYECKMMH M JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPHUHATHIMU B OOIIECTBE MpaBUIAMU H
HOpPMaMH TIOBEJCHUSI U CIIOCOOCTBYIOT MPOILIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U CAMOPA3BUTHS,
pa3BUTUSl BHYTPEHHEH MO3UMLMU JMYHOCTH, NATPUOTU3MA, YBAXXEHHS K 3aKOHY M IPaBOINOPSAKY,
YEJIOBEKY TPY/Ia U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO YBaKCHUS, OEPEKHOTO OTHOLIEHHUS K KYJIbTYPHOMY
HacjleAWl0 M TPaJULMSIM MHOTOHAallMOHANbHOrO Hapoaa Poccuiickoit ®enepanuu, mnpupoae u
OKpY>Karollen cpene.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHsS yueOHoro mnpenMera «buonorus» HOKHBI OTpaxarhb
TOTOBHOCTb U CLIOCOOHOCTH 00y4aroUInXcs pyKOBOACTBOBATHCA CHOPMUPOBAHHON BHYTPEHHEHN MO3ULIMEN
JUYHOCTH, CHCTEMOM  IEHHOCTHBIX  OpUEHTaluil, TO3UTHBHBIX  BHYTPEHHMX  YOEKICHMH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LEHHOCTAM pPOCCUHCKOTO OOIIEeCTBa, pPaCUIMPEHUE >KU3HEHHOI'O
ONbITa U OIBITA JEATEIBHOCTH B IIPOLIECCE pealu3allMd OCHOBHBIX HAIIPABIECHUN BOCIUTATEIbLHON
NEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHMSA:

C(OPMUPOBAHHOCTh TPAKIAHCKON TO3UIIMK O0YYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO 00IIeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTU TIpU CO3JaHUH y‘-Ie6HBIX ITPOCKTOB,
pelICHUN y‘-IC6HBIX M IIO3HABATCJIIbHBIX 3a/1a4, BRIINIOJHCHUHN OMOJIOTUYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTh OMpPENEsITh COOCTBEHHYIO MO3HIIMIO MO OTHOILICHUIO K SIBJICHUSM COBPEMEHHOM
'KM3HHU U OOBACHATH €6;

YMCHHUC YYHUTHIBATL B CBOUX I[GI\/'ICTBI/IHX HGOGXOI[I/IMOCTB KOHCTPYKTHUBHOI'O B33HMOI[CI>1CTBH$I
J'IIOI[GI\/'I C pa3sHbIMHA Y6G}K,Z[€HI/IHMI/I, KYJIBTYPHBIMU HCHHOCTAMHU U COIMUAJIBHBIM ITOJIOKCHHUEM



TOTOBHOCTDB K COTPYAHHUYCCTBY B ITPOLECCE COBMECTHOI'O BBITTOJTHCHHA y‘le6HBIX, IIO3HABaTCIbHBIX
U HCCICOOBATCIIBCKUX 3adad, YBAXHUTCIbHOI'O OTHOIICHHWA K MHCHHUIO OIIIIOHCHTOB IIPpH O6Cy>KI[CHI/II/I
CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COACPpIKaHUA,

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS
c(OpMUPOBAHHOCTh POCCUMCKOW TPakIaHCKONH MJIEHTUYHOCTH, NATPUOTH3MA, YBAXKEHHUS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, rop1ocTu 3a CBOM Kpail, CBOrO Poauny, cBoM

SA3BIK U KYJIBTYPY, HPOILIOE U HACTOAIIECC MHOI'OHAIITMOHAJIBHOI'O Hapoda POCCI/II/I;

ONEHHOCTHOC OTHOLICHUE K IIPHUPOAHOMY HACICAWIO M IaMATHHUKaM IPHUPOJAbI, AOCTHXKXCHUAM
Poccuu B HAayKe€, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYAC,

CIIOCOOHOCTH OLICHHUBATh BKJIaJ pOCCHﬁCKHX y‘{éHBIX B CTAHOBJICHHC W PA3BUTUC 6I/IOJ'IOFI/II/I,
IMOHMMAaHUs 3HAYECHHS OMOJIOTMU B MO3HAHMH 3aKOHOB npupoAbl, B KU3HU YCJIOBCKA U COBPEMCHHOT'O

00I11eCTBA;

ujeliHas yOeKIEHHOCTh, FTOTOBHOCTD K CIIY)KEHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTD 33 €r0
Cynn0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
OCO3HAHUE AYXOBHBIX LIEGHHOCTEN POCCUKCKOr0 HApOAa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAalMI0 M TNPUHUMATh OCO3HAHHbBIE PEIICHUs, OPUEHTHPYSICh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHHUEC JIMYHOT'O BKJIaAa B ITIOCTPOCHHUC YCTOI\/‘ILII/IBOFO 6ynymer0;

OTBCTCTBCHHOC OTHOHICHUC K CBOUM POAUTCIIAM, CO3AAaHUIO CEMbHU Ha OCHOBEC OCO3HAHHOI'O
IPUHATHA IIEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUHU C TpaguusaAMU HApOIOB POCCI/II/I;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

9CTCTUYCCKOC OTHOLICHUC K MHUPY, BKIIOYasd OSCTCTUKY 6LIT8., HAYYHOTO MW TEXHHUYCCKOI'O
TBOpPYECTBA, CIIOpTa, Tpyada, 06LHCCTBCHHLIX 0THOH.I€HPII>1;

MMOHUMaHHE YMOLIMOHAILHOTO BO3ICHCTBUS )KUBOMU npupoanl 1 eé IOCHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJIEHUE MPOSBIATH KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢pusnyeckoro BocHHUTAHUS, (POPMHPOBAHHUS KYJHTYPbI 30POBbS M 3MOIMOHAILHOTO
0J1aronoJIyyus:



MOHUMAaHWE W peau3amus 370pOBOro W 0Oe3omacHOro ooOpasza >KH3HU (30pOBOE MHUTAHUE,
COONIIOJICHNE TUTHEHWYECKUX TIPaBHJI W HOPM, COQJIaHCHPOBAHHBIH PEKUM 3aHATHH M OTHBIXA,
perynspHas Gu3NYECcKash aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MUECKOMY U TICHXUYECKOMY 370POBBIO;

MMOHUMAaHWE IEHHOCTH TPAaBWJI MHAMBUIYATLHOTO W KOJUICKTUBHOI'O OE€3011aCHOTO IMOBEICHUS B
CUTYaLUsIX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JIFOIEH;

OCO3HAHHME TOCIEACTBHA W HENPUATUS BPEAHBIX TNPUBBIYEK (YIOTPEOJCHHS  AJIKOTOJI,
HapKOTHKOB, KypEHHUs);

6) TPy10BOT0 BOCIIMTAHMSI:
TFOTOBHOCTb K TPY/Yy, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTH K aKTHBHOH ACATCIIbHOCTH TEXHOJIOTHYECKON U COHH&HBHOﬁ HaIIpaBJICHHOCTH,
CIIOCOOHOCTH HHULUHUPOBATH, INIAHUPOBATE U CAMOCTOATCIIBHO BBIITOJHATD TaKYIO JCATCIbHOCTD,

UHTEpEC K pas3auyHbiM cdepam MpodecCHOHAIBHOW JesTeIbHOCTH, yMEHHE COBEpIIaTh
OCO3HaHHBIHM BEIOOP Oyayiel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 06p330B8.HI/IIO n caMoo6pa30BaHmo Ha IMPOTAKCHUU BceH KHN3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHMA:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyIlIeCTBOBAHMUS;

MOBBILICHHE YPOBHS SKOJIOTMYECKON KYJIbTYphl: IPHUOOPETEHUE ONbITA IJIAHUPOBAHUS ITOCTYIIKOB
Y OLICHKH UX BO3MOXKHBIX ITOCJIEICTBUN JIJIs1 OKPYXKAIOLEH CPENbL;

OCO3HaHHE TJI00ATBLHOTO XapaKkTepa 3KOJIOTHUICCKUX HpO6J’ICM n HyTeﬁ HX PCHICHUA;

CHOCOOHOCTh MCIOJIB30BaTh MPHOOpETaeMble MPH M3YyYCHUU OWOJOTHH 3HAHUS U YMCHHUS TPH
pelieHrH TpOOJieM, CBS3aHHBIX C palMOHAIBHBIM TPUPOAONOIB30BAHUEM (COOJIOJICHUE TPAaBHII
MOBCACHWA B IIPpHUPOAC, HAIIPABJIICHHBIX Ha COXPAaHCHHUEC PABHOBCECHA B OKOCHUCTEMAax, OXpaHy BH/OB,
aKocuCcTeM, Orochepsl);

AaKTUBHOE HENPUATHE ACUCTBUM, NMPUHOCIIIMX BpEA OKpYXKAlOIIeW NPUPOIHON Cpele, yMEHHE
MIPOrHO3UPOBATh HEOJIArONpPUITHBIE HKOJIOTMYECKHE IOCIEACTBUS MpEeANpPUHUMAEMbIX JAEUCTBUNA H
NpeoTBpallaTh ux;

HaJIMYUEC  Pa3BUTOTO 9KOJOTHYCCKOIo MBIIIJICHUA, 3KOJIOTUYECKOM KYJbTYPHI, OIIbITa
JIEITETLHOCTH DKOJOTMYEeCKOM HAIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHLCSA HMHU B HOSH&B&T@J’ILHOﬁ,
KOMMyHHKaTHBHOﬁ U COIlhalIbHOMI MMPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B HpaKTHqCCKOﬁ JACATCIIBHOCTHU
JKOJIOTHYECKOM HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:



c(OpMHUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO PpPa3BUTHS
HayKH U OOIECTBEHHOW NMPAaKTHKU, OCHOBAHHOTO HAa JUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YATATEIBCKOW KYJIBTYPBI KaK CPEICTBA B3aUMOACHCTBUS MEXKIY
JIIOBMM U II03HAHUS MUDA;

NOHMMAaHUE CHelU(pUKA OHOJOTHMH KaKk HayKH, OCO3HaHUA €€ poiu B (HOPMUPOBAHUU
palMOHATBFHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUH LEJIOCTHOTO TMPEACTaBICHUS 00 OKpYXKArolleM MHpe
KaK O €IUHCTBE MPUPOJIbI, YEIIOBEKA U OOIECTBA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U PELICHUH
pobIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAUMMOCTH OUOJIOTMH NIl COBPEMEHHOM IUBHIIM3AIMU: O0ECIieueHUsI HOBOTO
YPOBHS Pa3BUTHUS MEIUIUHBI, CO3JaHUE TICPCIEKTUBHBIX OWOTEXHOJIOTUH, CHOCOOHBIX pellaTh
pecypcHble MPOoOIeMbl Pa3BUTHUS YEIOBEYECTBA, MOMCKA MYyTEil BBIXOAA M3 INIOOATBHBIX HKOJIOTMUYECKUX
npobieM W oOecredeHus: Imepexoja K YCTOMYMBOMY pPa3BUTHIO, PALUOHATBHOMY HCIIOIB30BAHHIO
MIPUPOIHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJyYEeHUMM OHOJOTMYECKUX 3HAHMH B MLEISAX MOBBILIEHUS OOIeH
KYJIBTYpBI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIMOHAJIHHON IPaMOTHOCTH
o0yyarommuxcs, GopMUPYyEMOM ITPU N3yUYEeHUH OMOJIOTHUH;

MMOHUMAaHHEC CYIMHOCTU METOJOB ITO3HAHUS, UCIIOJIb3YCMbIX B €CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH
HCIIOJIb30BATh IIOJYYACMbIC 3HAHUSA [JIsI aHallu3a U OOBSACHEHHS SIBICHUH OKpYyKaromero Mupa u
MMPOUCXOAAIINX B HEM I/I3M€H€HHﬁ, YMCHHEC J€J1aTh 00OCHOBAHHbBIC 3aKJIIOUYCHUS Ha OCHOBE HAay4YHBIX
(baKTOB " UMCIOIHUXCA JAHHBIX € LCJIBIO MTOJYUCHUA JOCTOBCPHBIX BHIBOAOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HMCIIOJb30BaTh OMOJIOTHMYECKUE 3HAHUS IJIsL pCHICHUA Hp06HeM B
PCAIBHBIX )KU3HCHHBIX CUTYyallUAX;

OCO3HAaHUE INIECHHOCTU Hay‘-IHOI\/'I ACATCIBHOCTH, TOTOBHOCTH OCYIICCTBJIATL IIPOCKTHYIO U
HCCICAOBATCIIbCKYHO ACATCIIbHOCTD HHAUBHUAYAJIBbHO U B I'PYIIIIC,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06pa30BaHI/IIO )51 CaMOO6p8.30BaHI/II-O, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUM 110 OUOJIOTHH B COOTBETCTBUH C YKU3HCHHBIMHU HOTpe6HOCT$IMI/I.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOEHHUS yueOHOTOo npeaMeTa «bruosiorush BKIIOYAIOT: 3HAYUMBbIE
s GOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYaOIIUMXCAd  MEKIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
OOlIeHAyYHbIE MOHSITHS, OTPAXKAIOLIUE IEJIOCTHOCTh HAy4YHOM KapTHHBI MUpa M CHEIU(UKY METOJ0B
[IO3HAHUS, MCIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs, SBJIECHHUE, NPOLECC, CUCTEMA,
Hay4yHBIH (PaKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCeloBaHue, HaOI0JeHHe,
U3MEpEeHue, OKCIEPUMEHT U JpYyrux), YHHUBEpcalbHble YyueOHble JeilcTBUsA (TIO3HaBaTeNbHBIE,
KOMMYHHMKATHBHBIE, PETYISTUBHBIE), oOecrieunBaromue GopMupoBanue (GpyHKIMOHATIBHON IpaMOTHOCTH
U COLHUAIBHOW KOMIETEHIIMM OOY4aromIMUXCsl, CIIOCOOHOCTb OOYYarOIIMXCSl MCIOIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPDHBIE, MHPOBO33PEHUYECKHE 3HAaHMS M yHHMBEpCAJIbHbIE y4yeOHble [eiCTBUA B
[O3HABATEJIILHON U COLMAJIbHOM MMPAKTUKE.

MertarnpenMeTHbIe pe3yabTaThl OCBOEGHHUS MPOTPaMMbl CPEIHEro OO0IIero oOpa30BaHUS TOJIKHBI
OTpaXkaTh:



OBgi1aieHHe YHHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY 1€ CTBUIMHU:
1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOATENIBHO  (OPMYJIMPOBAaTh U  aAKTyaJU3UpOBATh IpOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHUU 3HAHWK TPHUEMBI JIOTUYECKOTO MBINUICHUS (aHaIM3a, CHHTE3a,
CpaBHEHUs, KiIacCH(pUKAIMKI, 0000IIECHUSs ), PACKPHIBATh CMBICT OMOJOTHMYECKUX TMOHITHH (BBIICIATh HX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHMH MTOHATHSIMH ),

ONpCACIIATh LCIIN ACATCIBbHOCTH, 3aaBasd apaMCTPbl U KPUTCPHUU UX HOCTUKCHUA, COOTHOCUTH
PE3YIbTATHI ACATCIBHOCTH C IMIOCTABJICHHBIMU LCIIAMU,

UCTIOJIB30BaTh OMOJIOTHYECKUE TTOHATHS AJ1s1 OOBSCHEHHS (DAKTOB ¥ SBICHUI )KUBOM MTPHPOIBL;

CTPOUTH JIOTHYECKUE PACCYKIEHUS (MHAYKTUBHBIC, NCIYKTUBHBIC, IO AaHAJIOTHUH), BBIABIISTH
3aKOHOMEPHOCTH M TPOTHBOpPEYMS B pPACCMATPUBAEMbIX SBJICHHSIX, (OPMYIHpPOBaTH BBIBOJABI H
3aKJIIOUCHUS;

MPUMEHATh CXEMHO-MOJEJIBHBIE CpPEICTBA JUISl MPEIACTABICHUS CYUIECTBEHHBIX CBA3CH U
OTHONIICHUH B H3y4acMbIX OHOJIOTUYCCKUX OOBEKTaX, a TakKe TMPOTHBOPEUYUN PA3HOTO pOJa,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

paspabarbiBaTh IJIaH pelIeHHs] MpoOJIeMbl ¢ y4y€TOM aHalM3a UMEIOIIUXCS MaTepUAIbHBIX M
HEMAaTEpHUaAIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIIbHOCTb, OUCHUBATE COOTBECTCTBUC PE3YIbTATOB LCJIAM, OLICHUBATH
pUCKHU HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPpAWHHUPOBATH U  BBIIIOJHATH pa60Ty B  YCIOBHAX  pCaJIbHOI'0, BHPTYAJIBHOI'O U
KOM6I/IHI/IpOBaHHOFO B38.I/IMOI[eI7ICTBI/I$I;

Ppa3BUBATh KPCATHUBHOC MBIIIJIICHUEC IIPU PCIICHHUHN KU3HCHHBIX HpO6JICM.

2) 6azoBbIe HCCIeA0BATEILCKHE IeHCTBHS:

BJIaJACTh HaBbIKaMH y‘Ie6HO-I/ICCJ'Ie)IOBaTeJ'ILCKOI\/’I n HpOGKTHOfI JACATCIIBHOCTH, HaBbIKaAMU
paspcuiCHuAd HpO6HeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOUCKY MCTOAOB PCHICHUS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOAO0B ITO3HAHUA

HCIIOJIB30BAaTh Pa3IM4YHbBIC BHUJbI ACATCIBHOCTU 110 TOJIYUYECHHUIO HOBOTO 3HaHUsA, C€ro
HHTCpHpCTAllUH, HpCO6pa3OBaHI/IIO " MMPUMCHCHUIO B y‘-IC6HBIX CUTyallMdX, B TOM YHUCJIC IIPU CO3TaHHUU
y‘-Ie6HI)IX N COIMATIBHBIX ITPOCKTOB,

dbopMHpPOBAaTh HAYYHBIA THI MBIIUICHUS, BJIQJIETh HAYYHOW TEPMHHOJOTHEH, KIHOUYEBBIMU
MOHATUSAMU U METOAAMU;

CTaBUTh H (OPMYJIHPOBATH COOCTBEHHBIE 3a7adyd B 0Opa30BATEIBHOW NEATEILHOCTH |
JKU3HCHHBIX CUTYAlUIX,



BBISIBJISITh MTPUUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyalM3UpPOBaTh 3aJady, BBIIBUraTh THUIOTE3Y €€
pellleHns, HaXOIUTh apryMEHTHl JUIsl JOKa3aTeslbCTBA CBOUX YTBEPXKIACHHM, 3aJaBaThb HapaMeTpbl U
KPUTEPHUU PEIICHUS;

AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHHUA 3aJdadd PE3YyJIbTaTbl, KPUTUYCCKHU OLUCHHUBATL HUX
AOCTOBEPHOCTD, IPOTHO3UPOBATHh H3MCHCHHE B HOBBIX YCIIOBHUSX;

JaBaTh OUCHKY HOBBIM CUTYyallUAM, OCHHUBATH HpHO6pCTéHHBIﬁ OIIBIT,

OCYIIECTBIISITh LIEJICHANPABICHHBI TOMCK TIepeHoca CpPEACTB M CHOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETH IIEPCHOCUTH 3HAHHMA B ITIO3HABATCIIBHYIO U ITPAKTUYCCKYIO obnactu KU3HCACATCIIBHOCTH,
YMETb HHTEIPHUPOBATE 3HAHUSA U3 PA3HBIX IIPEAMETHBIX O6HaCTeﬁ;

BbIZIBUI'aTb HOBBIC UJCH, ITPEAJIAraTb OPUTMHAJIIBHBLIC MMOAXOAbI U PCUICHUA, CTABUTH HpO6JICMI>I n
3aa4u, JOMYCKArIHEC aJIbTCPHATUBHBIC PCIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHbIX MCTOYHMKAX MH(OpMaLUU (TEKcTe yueOHOro nmocoOus, HayuyHO-
HOMYJISAPHOM JauTEpaType, OMONIOTMYECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax aHHbIX, B
WuTepHere), aHANMM3UpOBAaTh MHPOPMALUIO PA3TUYHBIX BUIOB W (OPM IPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampochkl W MPUMEHSATh pa3IUYHbIE METOAbl TMpU TIOUCKE U O0TOOope
Oounosornueckoi nHpopMalu, HeoOXOAMMOM JIJIs1 BBITIOTHEHUS YI€OHBIX 3a7a4;

HpI/I06p€TaTB OIIBIT HCII0JIb30BaHUA I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOHOFHﬁ,
COBCPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPaTh ONTUMAIbHYIO (POpMY IpPEACTaBIECHUs OMOJIOTHYecKol MH(OpMauu
(cxemsl, rpauKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

MCIIOJIb30BaTh HAYUHBIN S3BIK B KAYECTBE CPEJICTBA MPH paboTe ¢ OHonoruveckoi nHpopmarmeii:
MPUMEHATh XUMUUYECKHE, (PU3NUECKre U MaTeMaTHUYeCKHue 3HAKU U CUMBOJBI, (popmyIibl, abOpeBUaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U IPE0OPa30BLIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATTISAHOCTH;

BJIaACTb HABbBIKAMU PACIIO3HABAHHA U 3alllUTbHI I/IH(i)OpMaL[I/II/I, HH(l)OpMaHHOHHOﬁ 0e30IMacHOCTH
JIMYHOCTH.

OBJ1ajieHNe YHHBEPCATbLHBIMH KOMMYHHUKATHBHBIMH e CTBHSIMM:
1) o6menmne:

OCYIIECTBIISITh KOMMYHHKAIlMU BO BceX cdepax *KU3HU, aKTUBHO y4acTBOBATh B JUAJIOre HIIU
JIMCKYCCHM IO CYLIECTBY OOCYXIaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHSI TPEIIaraéMon 3aJa4i, YYUThIBATh UHTEPECHl U COMNIACOBAHHOCTh MO3ULUHN
IPYTUX YYaCTHUKOB JTMAJIOTa WM TUCKYCCHH);



pacro3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIEHHWSA, MOHMMATh 3HAYEHHE COLIMAJIbHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHTyalllii, yMeThb CMSrdaTh KOH(MJIMKTBI MU BECTU
IIEPETOBOPBL;

BJIAJICTh Pa3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aUMOJCHCTBHUS, MOHMMATh HAMEPEHHS IPYTrUX
JOJIeH, MPOSIBIIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECeTHUKY U B KOPpEeKTHOU (opme hopMyIupoBaTh
CBOM BO3PaXKECHMUS;

pa3BépHYTO H JIOTUYHO HU3J1araTb CBOIO TOYKY 3pCHUA C UCII0JIb30BAHUECM SA3BIKOBLIX CPCACTB.

2) COBMECTHAsI 1eSITeJIbHOCTD:
MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHHOW U UHIUBUAYATbHON pabOTHI IIPU pEIICHUN
OMOJOrMYecKord MpoOsieMbl, OOOCHOBBIBAaTh HEOOXOAMMOCTh MPHUMEHEHHS TPYHNHOBBIX  GopM

B3alMOJICHCTBUS NpU PEeLICHUH YueOHOU 3a/1auH;

BBIOMPAaTh TEMAaTHKy M METOAbl COBMECTHBIX JCUCTBHH € Y4E€TOM OOIIMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATD LIEJIM COBMECTHOM AESITEIBbHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH EHCTBUSA IO
€€ JIOCTM)KEHMIO: COCTABJIATH IUIAH JEUCTBUHM, PacHpeleisaTbh POIM € YYETOM MHEHHMM YYaCTHHUKOB,

O6CY)K,I[aTL pPE3YyIbTaThbl COBMECTHOM pa6OTBI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKIOTO0 yYaCTHHKAa KOMaHIbl B OOLIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLEHUWBATh HJEU C TO3UIUU HOBHU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIATE MO3UTHBHOC CTPATECTHMYCCKOC IMOBCACHUE B PA3JIMYHBIX CUTyalUsaX, ITPOABIIATH
TBOPYECTBO U B006pa)KeHI/Ie, OBITh WHHUIUMATHBHBIM.

OBJj1ajieHNe YHHBEPCATLHBIMHA PEryJIATHBHBIMH 1€CTBUAMM:
1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHMS JUUISl BBISBJICHUS MPOOJIEM U UX PEHICHMs B JKU3HEHHBIX U
y4eOHBIX CUTYaIHIX;

BBHIOMPAaTh HAa OCHOBE OWOJOTHYECKUX 3HAHHWM IICJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSX W TIOCTYNKAaxX [0 OTHOUIEHUIO K JKUBOW MPUPOJE, CBOEMY 3/0POBBI0O U 3/10POBBIO

OKPYKAIOIINX;

CaMOCTOATCIIbHO OCYHICCTBIIATE MMO3HABATCIIBHYIO ACATCIbHOCTD, BBISBIATH HpO6HeMH, CTaBUTh U
(bOpMy.HI/IpOBaTB COOCTBEHHBIC 3aJa4u B 06pa3OBaTCJ'IBHOI71 ACATCIBHOCTHU U JKU3HCHHBIX CUTYAIIUAX

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH pEIICHUS MPOOJIEMBbl C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTECHUH;

AaBaThb OLICHKY HOBBIM CUTYyallUAM;

pacuIMpsATh paMKH Y4eOHOTrO IPEeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;



JieN1aTh OCO3HAaHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATH (POPMHUPOBAHUIO U MIPOSBICHUIO IIMPOKON PYIUIMH B Pa3HBIX 00JACTIX 3HAHUM,
MOCTOSTHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OHLCHKY HOBBIM CHUTyallUsAM, BHOCUTb KOPPCKTUBBI B JCATCIBHOCTb, OLCHHBATH
COOTBETCTBHUEC PE3YJILTATOB LCIIAM;

BJIAJ€Th HABBIKAMU I103HABATEIbHON peQIeKCHH KaK OCO3HAaHUS COBEpIIAEMBbIX NEHCTBUH H
MBICIMTENIBHBIX IPOLECCOB, UX PE3yJbTaTOB M OCHOBaHWM, HCHOJIb30BATH MPHUEMBI peIeKCUH IS
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATD PCUHICHUA 110 UX CHUKCHUILO,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npunsiTHE ceOs M APYIHX:

IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;
IpHU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIINOKH;

pa3sBUBATh CIIOCOOHOCTH IIOHUMATh MHP C MO3UIHUHU JPYTroro 4€JI0BCKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl ocBoeHUs mnporpammbel COO mno Ouonorum Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crienuduyeckue A yueOHoro npenmera «buonorus» HayyHble 3HAHUS, YMEHHUS U CIIOCOOBI
NENCTBUAN o OCBOCHHIO, HHTEpIIpeTaluu
U IpeoOpa30BaHUI0 3HAHUH, BUJIbI I€ATEILHOCTH 10 MOJYYSHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUI
B Ppa3UYHBIX Yy4YeOHBIX CHUTyalUsX, a TakXK€ B pEAJbHBIX >KM3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C
Ouosiorueil. B mporpamMe npeaMeTHbIe pe3yNbTaThl MPEACTaBIEHBI [0 rofaM 00yUeHHs.

[IpenmerHble pe3yibTaThl OCBOEHUS ydeOHoro mpenmera «buosnorusi» ¢ 10 knacce IOTKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe€ M pOJU OWUOJIOTMM B CHCTEME HAY4YHOTO 3HAHMA
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U HAyYHOTO
MHUpPOBO33PEHUS, O BKJIAJE POCCUHUCKUX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH,
(bYHKIIMOHATIBHOM TPaMOTHOCTH YeNIOBEKa JUTS PEIICHUS KU3HEHHBIX 3a/1a4;



YMEHHUE pacCKphIBaTh COJICpPKAHUE OWOJIIOTUYECKUX TEPMHHOB M TIOHSITHW: KH3Hb, KIIETKA,
opraHusM, MeTaboiau3M (0OMEH BEIIECTB M MPEBpAICHUE SHEPTHH), TOMEOCTa3 (CaMOpETyIIsIus),
YpOBHEBasi OpPraHM3alvs >KUBBIX CHUCTEM, CaMOBOCHpPOU3BEACHHUE (PEMpOAYKIIHS), HACIEICTBEHHOCTD,
W3MEHYHBOCTb, POCT U Pa3BUTHE;

YMEHHE u3JlaraTb OWOJIOTUYECKHME TeopuH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHa,
[EHTpaIbHas JOorMa MOJEKyJIsspHOU Ouonorun), 3akoubl (I'. Mennens, T. Moprana, H. U. BaBunosa) u
yueHus (0 LEHTpax MHOrooOpa3usi M MPOUCXOXKICHHUS KyIabTypHBIX pacteHuit H. U. BaBuiosa),
ONpEIEATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMCHHUC BJIAaACTb MCTOJAaMH HAYYHOI'O IMO3HAHHWA B OHOJIOrUH: Ha6JIIOI[eHI/IC 1 OIIMCAHHEC JKHMBBIX
CUCTCM, IIPOLCCCOB U HBHGHI/Iﬁ, opranu3anuvsa W HOPOBCACHUC OHOJIOTUYECKOTO 9KCIICPUMCHTA,
BBIJIBUOKCHHUE T'HMIIOTC3bI, BBIABJICHUC 3aBHCHMOCTH MCEXKAY HCCICAYCMBIMH BCIWYMHAMMU, 00BsICHEHHE
IMOJIYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOH?ITI/If/’I, TGOpI/Iﬁ U 3aKOHOB, YMCHHC [CJIaThb
BBIBOJIbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YIbTATOB;

YMEHHUE BBIIENIATh CYIICCTBCHHBIC IIPU3HAKA BHPYCOB, KJIETOK MPOKAPHOT M DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHA BEIISCTB U
NpeBpallieHusi SHEPruu B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO W DHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJI0JJOTBOPCHHUS, PA3MHOKEHUSI, MHIUBHTyaTbHOTO PA3BUTHS OpPraHU3Ma
(oHTOTEHE3);

yYMEHHUE MPUMEHSTh [T0JyYSHHbIE 3HaHUs JJ11 O0BSICHEHUS] OMOJIOTHYECKUX ITPOLIECCOB U SIBJICHUM,
JUI TIPUHSTHUS MPAKTUUECKUX PELIEHUH B MOBCEIHEBHOM XKU3HU C LIEIbI0 oOecrneueHus O0e30MacHOCTH
CBOETO 3/I0pOBbSl U 3/I0POBbSl OKPYXKAIOLIMX JIHOAEH, COOIIOJAEHUS HOPM I'PaMOTHOIO IOBEACHUS B
OKpYXKalolleld TMPUPOJHOW CcpeAe, TMOHUMaHWE HEOOXOAMMOCTH HCIIOJIb30BAHHS  JOCTIKEHHMA
COBPEMEHHOM OMOJIOrUU ¥ OMOTEXHOJIOTHH JUIs PallMOHATIBHOTO IPUPOJIOIOIb30BAHMS;

YMCHHUEC pCHIATh 3JICMCHTAPHBIC IT'CHCTUYCCKUC 3aJa4Yl Ha MOHO- U ,Z[I/IFI/I6pI/I,I[HOC CKpCIIMBaHHUC,
CICIVICHHOC HACJICAOBAHUC, COCTaBJIATH CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBAHUA [UIA IPEACKA3AHUA
HaCJICOJOBaHUA IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH J1a00paTOPHBIE U MpaKTHUYECKHe paboThl, cCOOMI0aaTh MpaBuia Mpu padorte ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh U HWHTEPIPETHPOBATh HWHPOPMAIUIO OHUOIOTHYECKOTO
coJiepKaHusl, BKIIOYAIONIYIO MCEBJAOHAYYHBIC 3HAHUS U3 PA3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM
nH(pOpMaIIUY, HAyYHO-TIONMYJSPHBIE MaTepHallbl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBAHUUN B
OuoJ0ruy, MEeAUIIKHE, OMOTEXHOJIOTHH;

YMEHHUE C03/1aBaTh COOCTBEHHBIC MUCHhbMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias OMOIOTHIECKYIO
I/IH(bOpMaIII/IIO U3 HECKOJIBKUX MCTOYHUKOB, FpaMOTHO HCIIOJb30BaAThH HOH?ITI/IfIHI)IfI annapaT 6I/IOJ'IOFI/II/I.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHS yueOHoro mnpeamera «buonorus» 6 11 Knacce ROMKHBI
OTpaxaTh:

c()OPMUPOBAHHOCTh 3HAHUW O MECTE€ W POIU OHOJIOTMU B CHCTEME HAy4YHOTO 3HAHUA
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTUHBI MHUpa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKIIMOHATBLHOW TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMCHHUC pPACKPBIBATH COJACPKAHUC 6HOHOFI/I‘IGCKI/IX TCPMHUHOB H HOHATHH: BUJ, MNOIYJIAANUA,
TeHO(OH/I, HBOJIIOIUS, ABWXKYIIHME CHIBI ((PaKTOPBI) IBOJIIOIUH, MPUCIIOCOOJIEHHOCTh OpPTaHU3MOB,



BUI000pa30BaHueE, SKOJIOTUYECKHE (PAKTOPBI, SKOCHCTEMA, MPOTYLIEHThl, KOHCYMEHTBI, PeIyLIEHTHI, ETH
MATaHUS, SKOJIOTUYECKAsl MUpaMuia, OMoreorieHo3, onocdepa;

yYMEHHE u3Jlarath OMoJoruueckue Teopuu (3BoiouroHHas teopus Y. [lapBuna, cuHTEeTHYecKas
TEOpHUsl 3BOJIOLUH), 3aKOHBl M 3aKOHOMEpPHOCTU (3apoablimeBoro cxonacrsa K. M. bapa, uepenoBanus
TJIaBHBIX HampasieHui u mytei sBomoruu A. H. CeBeprioBa, yuenust o 6mocdepe B. . Bepranckoro),
ONpEIEIATh TPAHULIBI X IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHUC BJIAACTb MCTOJAaMH HAYYHOI'O IMO3HAHHWA B OHOJIOrUH: Ha6JIIOI[eHI/Ie 1 OIIMCAHHEC JKHMBBIX
CUCTCM, IpPOLECCCOB H HBHCHHﬁ, opranu3anvss H IIPOBCIACHUC OMOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBUKCHUEC TUIIOTC3bI, BBIABJICHUC 3aBHUCHMOCTH MCKAY HCCICAYCMBIMH BCIWYMHAMMU, 00BSICHEHHE
IMOJIYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOH?ITI/If/’I, Teopnﬁ U 3aKOHOB, YMCHHC [CJIaThb
BBIBOJIbI HA OCHOBAHHWHU ITIOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIIEIATh CYIIECTBEHHbIE TNPU3HAKK CTPOEHUS OHOJOTHYECKHMX OOBEKTOB: BH/IOB,
MOMYJISIUI, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B M JKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACIEACTBEHHOW  W3MEHYUBOCTH,  €CTECTBEHHOIO  OTOOpa,  BHJI000pa30BaHUA,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBHS HKOJOTHYECKUX (PAKTOPOB Ha OpraHW3MBbI, IEpeHoca
BELIECTB U IIOTOKAa JHEPrud B HKOCHUCTEMAX, AHTPOIOIEHHBIX HM3MEHEHH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUECKUX IIUKIOB B Onocdepe;

YMCHHE MPUMEHSTH TIOJydYeHHBIC 3HAHUS JIJISI OOBSICHEHHSI OMOJIOTHYECKUX MPOIIECCOB U SBIICHUH,
JUIS TIPUHSITHUS MPAKTHYECKUX PEIICHHH B MOBCEIHEBHOM XU3HU C IIEeNbI0 oOecredeHus 0e30MacHOCTH
CBOETO 3JI0pPOBbS M 3/10pOBbS OKPY)KAIOILMX JIFOJEH, COOMIOAEHHUSI HOPM TIpPaMOTHOrO IOBEACHUS B
OKpy)XamlIled NpUpPONHON cpele, MNOHMMAaHHE HEOOXOJUMOCTH HCIOJIb30BAaHUS  JIOCTHKEHUH
COBPEMEHHOM OMOJIOTHY I PAllMOHAIBHOTO MPUPOIOTIOJIb30BAHUS;

YMEHHE pellaTh dJI€MEHTapHble OMOJIOrMUECKHE 3aa4H, COCTABIIATh CXEMbI IIEPEHOCA BEILIECTB U
SHEPrUM B 3KocucTeMax (Lenu MUTaHus);

YMEHHE BBINOJHATH J1a00paTOPHBIE U MpakTHUeCKHe paboThl, COONIOAATH MpaBMiia MpU padboTe C
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAaHUEM;

YMEHUE KPUTHYECKH OIEHMBATh M HMHTEPIPETHPOBaTh HH(POpPMAILUIO OHOJIOTHYECKOTO
coJiepKaHusl, BKJIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHbIX UCTOYHHKOB (CpelICTBa MacCOBOM
uHpOpMallMY, HAy4yHO-NOMYJSpHbIE MaTepHalbl), paccMaTpuBaTh IJIOOAJbHBIE  JKOJIOTHYECKUE
po0GJIEMbl COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOIIEHHUs, 00001Ias OHOIOTUIECKYIO
I/IH(bOpMaIII/IIO 13 HECKOJIBKHUX NCTOYHUKOB, 'PaAMOTHO HCITI0JIB30BAaTh HOHATHHHBII arrmapar OMOJIOTHH.
Tematnueckoe mIaHUPOBAHUE

10 KJIACC
HauMmeHoBanue KoanuecTBo 4acoB
Ne JuieKTpOHHBIE (LU poBbIE)
/o pa3ieJioB U TeM Beero Kourpoabnbie IIpakTruyeckue 06pa30BATENBHBIE PeCypPehI
NporpaMmel padoThI padoThI
bubnnoreka K

1 buomormskak mayka 2 05 httgs://?n.Cedscl)_g(.)ru/7f41c292
2 JKuBbie CUCTEMBI U UX 1 but6mmorekxa [IOK

OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKHUM COCTaB U 8 1 bu6mmoreka [JOK

CTPOCHUE KJICTKU https://m.edsoo.ru/7f41¢c292
4 KusHenesareapbHOCTE 6 bu6mmoreka [IOK

KJICTKH https://m.edsoo.ru/7f41c292
5 PasmHoOxeHUE N 5 1 bu6mmoreka [JOK

WH/IUBUYATEHOC https://m.edsoo.ru/7f41¢c292



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

HaumenoBanue KounyecTBO 4acoB
Ne dyeKkTpoHHbIe (LM (pPOBbLIE)

a3Jej0B U TeM
n/n pasa Beero Kontposbnbie IIpakruyeckue 06pA30BATETBHBIE PECYPCHI
NporpamMmel padoThI padoThI

paSBI/ITI/Ie OpFaHI/ISMOB
HacnenctBeHHOCTD U

6 HM3MEHYHMBOCTH 8 15 bubmorexa LIOK
' https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenekiusi OpraHu3MOB. 3 bubnmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa [IOK
p P https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOI'PAMME
11 KJIACC
HaumenoBanue Koan4yecTBO 4acoB
° 2316108 H TeM K i DJIeKTpOHHbIe (LM (POBHIe)
nm PP Beero CHTPOJIBHBIC  UIPAKTHUACCKUE 50 ,30paTenbHbIC pecypchl
NPOrpaMMblI padoThI padoThI
1 OBOJIOAOHHAS 9 1 bu6mmoreka [JOK
ouosorus https://m.edsoo.ru/7f41cc74
2 B;;};g?;f;ﬁ w9 0.5 bubnmorexa [IOK
P ' https://m.edsoo.ru/7f4lcc74
3emite
3 Opranusmel 1 5 1 bubnuorexa [JOK
OKpYIKaroIas cpea https://m.edsoo.ru/7f41cc74
+ oo 9 BuGorerce LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5  PesepBHOe Bpems 2 bubmmorexa [IOK
p p https://m.eds00.ru/7f41cc74
OBHIEE KOJIMYECTBO
YACOB IIO 34 0 2.5
I[TPOI'PAMME
[ToypouHoe nnanupoBaHue
10 KJIACC
e Konu4yecTBo yacos Jara DJIEeKTPOHHBIE
n/ Tema ypoxka Bcer Konrpoabn IIpakrtuyeck H3y4eHH i poBEIe
I P p a o0pa3oBaTe/bHbIC
0 ble paboTbl  Me padoThI pecypeb
buoinorus kak Hayka. bubnuorexa [JOK
buonorus xak Hayka. CBsi3b https://m.edso0.ru/863e61
1 Owuomoruu c 1 22
00IIIECTBEHHBIMH, https://m.edso0.ru/863e63

TEXHUYECKUMU U APYTUMHU 2a
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Ne
n/ Tema ypoka

€CTECTBEHHBIMH HAayKaMH,
bunocodueit, STUKOM,
ACTETUKOM U nipaBoMm. Poib
OHOJIOTHH B
dbopmupoBaHUU
COBPEMEHHOMN Hay4YHOM
KapTuHbI Mupa. Crucrema
OMOJIOTUYECKHX HaYK.

MeToapl NO3HAHUA KUBOU
pUpOIbL.(HAOII0 e HHE,
SKCTIIEPUMEHT, OITMCAHUE,
U3MEpeHHeE,
Kiaccudukanus,
MOJICTTMPOBAHUE,

naHHbIX). [IpakTrueckas
pabora Ne 1
«/cnonp3oBanue
pa3IMYHBIX METOJIOB MPHU
M3y4EHUU OMOJIOTHUECKUX
00BEKTOB

JKuBble cucTeMbl U UX
opranuzanus. JKuseie
CUCTEMBI (OMOCHCTEMBI)
KaK MpeaMeT N3YICHHUS
ouonorun. Otianuue
JKUBBIX CUCTEM OT
HEOPraHUYECKOI MPUPOIBL.
CaoiicTBa OMOCUCTEM U UX
3 pasHooOpa3ue. YpOBHH
OpraHu3ay OMOoCUCTEM:
MOJIEKYJIIPHBIH,
KJICTOYHEIN, TKAHEBBIM,
OpraHU3MEHHBIH,
MOYJISIIIHOHHO-BHIOBOM,
OKOCUCTEMHBIN
(OnoreorneHOTUYECKUI),
O6roChepHBIH.

XHUMHYECKHH COCTaB U
CTpPOCHHE

KJIETKH. XUMHYECKHE
2JIEMEHTEI:
MaKpO3JIEMEHTBHI,

4 mukposneMmeHTsl. Boga n
MUHEpaIbHBIE COJIH
DyYHKIUU BOJIBI U
MUHEpaIbHBIX BEILIECTB B
kierke. [lognepxanue
OCMOTHYECKOI0 OanaHca.

benku. CocTaB u cTpoeHue
0€eJIKOB AMUHOKHUCIIOTEI —

Becer Kontpoabn IIpakTnyeck H3Yy4YeHH

cTaTUCTHYEeCKas o0padoTka 1

1

1

0

KounyecTBO 4acoB JJIeKTPOHHbIE

ble padoThI

aTa
A uugposbie

oOpa3oBaTe/ibHbIE

ue padoThbl b pecypes

bu6mmorexa [IOK
0.5 https://m.edsoo.ru/863e61
22

bu6mmoreka [IOK
https://m.edso0.ru/863e65
64

bu6mmoreka [JOK
https://m.edso0.ru/863e67
4e

bu6mmoreka [IOK
https://m.edso0.ru/863e6b
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Ne
n/

KounyecTBO 4acoB JJIeKTPOHHbIE

ara
Tema ypoka B K 11 mﬂ YeHH uppoBbie
YpP cer KoHTpoapn llpakTmyeck H3Y 06pazoBaTebHbIE

|
0 ble pa0oTbl  He padoThI pecypes

MOHOMEPHI OEJIKOB. 72
He3zamennmele u
3aMEHHMMbIC
AMHHOKHCJIOTHI.
AMHMHOKHCIIOTHBIN COCTaB.
YPOBHH CTPYKTYpBI
0EIKOBOM MOJIEKYJIbI
(mepBu4HasI, BTOpUYHAS,
TPETHYHAS U YETBEPTUYHAS
CTPYKTYypa). XUMHYECKHE
CBOMCTBA OCJIKOB.
buonoruueckue GpyHKIMN
OCIIKOB.

DepMeHTBHI —
OHOJIOTUYECKHE
karaiau3aTopsl. CTpoeHue
(dbepMeHTa: aKTHBHBIN
LEHTp, CyOCTpaTHas
Crenu(GpUIHOCTS.

Kodepmentsl. Butamussl. Bubnorexa [IOK

OTiHs (pepMEHTOB OT 1 0.5 https://m.edso0.ru/863e6b
HGOpFaHI/I‘IGCKI/IX 72

KaTtanuzaropos.JlabopaTop
Has pabora Ne 1

«M3yyenune
KATAJINTUYECKON
aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHIIa3bl WIH
KaTajas3bl)»

VYraeBosl. Jlunuel

YTneBoapl: MOHOCAXapUIbI

(rimroxo3a, pubo3a u

Je30Kcuprb03a),

Jcaxapuibl (caxaposa,

JIAKTO03a) U MOJIMCaXapuIbl

(KpaxmaJ, TJIMKOTEH,

[EJUTION03Q).

Buonornyeckue pyHkunn bubnuorexa [IOK
yriIeBo0B. JIumupr: 1 https://m.eds00.ru/863e68
TPUTIIULEPUIBI, 70
bocdomunuabl, cTepoubl.

'uapodunsHO-

ruipoPoOHbIE CBOICTBA.

Buonornyeckue pyHkuun

munuaoB. CpaBHEHHE

yTJIEBOOB, OCJIKOB U

JUMUAJOB KaK HCTOYHUKOB

SHEPTUH.

HyxkiienHOBBIE KHCIIOTHI. bubnuorexa [JOK
AT® HykienHoBble 1 https://m.edso0.ru/863e6d
kucnotel: JJHK n PHK. 5c
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Ne
n/

10

11

KoanuecTBo 4acoB

Jlara
Tema ypoka Bcer Konrpoasn IIpakruyeck H3y4YeHH
0 ble pa0oTbl  He padoThI b

Hyxneotuasl — MOHOMEpEI
HYKJIEMHOBBIX KHCIIOT.
Crpoenue u GyHKIUU
JHK. Ctpoenue u
¢byuakun PHK. Buast PHK.
AT®: crpoenue u GyHKITUN

Hcropust u MeTozpt
U3yUYEHHSI KIICTKH.
[luronorus — Hayka o
kietke. Knerounas teopus
— MIpUMeEp B3aUMOJICHCTBUS
uziel u pakToB B HAYUHOM
no3HaHUU. MeToibI
U3yUEHHSI KIICTKH.

Krerka kxak 11enocTHas
’kuBas cucrema. OO0mue
HpI/I3HaKI/I KJICTOK:

3aMKHYTasi HapyKHast 1
MeMOpana, mosekynsl JJHK
KaK MeHETHYECKHH arapar,
CHCTEeMa CHHTEe3a OelIKa.

Turbl KIETOK:
yKapHOTUYECKAS U
MIPOKapPUOTUYECKAsI.
OcoOeHHOCTH CTPOEHUS
MPOKAPUOTUYECKOMN KIIETKH.
Kinerounas crenka
Oaxrtepuii. CTpoeHue
YKapUOTUYECKOU KIIETKH.
Crpoenue
YKapUOTUYECKOU KIIETKH.
OCHOBHBIE OTITUYUS
PaCTUTENIbHOM, )KUBOTHOM U
TpUOHOMN KIIETKH.
[ToBepxHOCTHBIE
CTPYKTYPHI KIETOK —
KJIETOYHAs CTEHKA,
TJIMKOKAITUKC, UX (YHKIIAH.
IIma3marnueckas
MeMOpaHa, e€ CBOMCTBa 1
¢bynkuu. [uronnasma u
€€ OpraHousl.
OnHomeMOpaHHBIE
opranoup! kietku: JI1C,
anmnapat ['onbmku,
JIN30COMBI.
IlonmyaBTOHOMHBIE
OpraHOMU/IbI KJIETKH:
MUTOXOHJIPHUH, TNTACTU/BI.
IIpoucxoxneHue
MUTOXOHJPHH U IIACTU.

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edso0.ru/863e6e
88

bu6mmoreka [JOK
https://m.eds00.ru/863e6f
fo
https://m.edso0.ru/863e71
6¢C
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Ne
n/

12

13

Tema ypoka

Buas! mactua.
HememOpanHubie
OpraHoubl KJIETKU:
prOOCOMBI, KJIIETOYHBII
LEHTP, LEHTPUOJIH,
PECHUYKH, KTYTUKH.
DyHKIUHA OPTaHOUIOB
KiIeTku. Bxiodyenus. SAapo
— PETYJIATOPHBIN LIEHTP
kietku. CtpoeHue sapa:
aqepHas 000J104Ka,
KapHoIula3Ma, XpOMaTHH,
SAJIPBIIIKO. XPOMOCOMBI.
TpaHcnopt BelecTs B
kieTke. JlabopatopHas
pabota Ne 2 «3ydenue
CTPOEHUS KJIETOK
pacTeHui, )KUBOTHBIX,
rpuOOB U OaKTepuit oA
MHUKPOCKOIIOM Ha T'OTOBBIX
MUKpoIpenaparax 1 ux
OIHCaHUE»

KuzHenesTenbHOCTh
kietku. OOMEH BEIECTB,
WM METa0OTU3M.
AccuMunsius
(mmacTuyeckuii 0OMeH) 1
JTUCCUMITSIINS
(oHEpreTUveckuii oOOMeH) —
JIBE CTOPOHBI €THHOTO
mpolecca MeTaboIu3Ma.
Ponp 3aK0HOB cOXpaHeHUS
BEIIECTB U YHEPTUU B
MOHUMaHUU MeTabon3Ma.
Tunsl oOMeHa BEIIeCTB:
aBTOTPO(HBIN U
rerepoTpodHsIii. Posb
dbepmMeHTOB B 0OMEHE
BEIIIECTB U MPEBPALCHUN
SHEPTUH B KIICTKE

®oTocuHTE3. XEMOCHUHTES
®otocunre3. CBeToBas U
TEeMHOBasl (pa3bl
dorocunTe3a. Peakiun
dorocuHTeE3A.

O} dexTuBHOCTD
dboTocuHTE3a. 3HAUCHUE
dboTtocuHTE3a IS )KU3HH Ha
3emie. Biusuaue ycnosuit
cpenbl Ha (POTOCHHTE3 U
CIIOCOOBI TIOBBITIICHUS €T0

Becer Kontpoabn IIpakTnyeck H3Yy4YeHH

0

KoanuecTBo 4acoB

ble padoThI

ue padoThbl

Jlara

b |

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.eds00.ru/863e76
6c

bu6mmorexa [IOK
https://m.edsoo.ru/863e7c
98
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Ne
n/

14

15

16

KoanuecTBo 4acoB

Tema ypoka Bcer Konrpoasn IIpakruyeck H3y4YeHH
0 ble pa0oTbl  He padoThI

HNPOLYKTUBHOCTH Y
KYJIbTYpPHBIX PACTEHUH.
XEeMOCHHTE3.
XeMOCHHTE3UPYIOIINE
OakTepuu. 3HaUCHHE
XEMOCHHTE3a )11 JKU3HH Ha
3emite

DHepreTudeckuii OOMeH B
kierke. Pacieruienue
BEIIIECTB, BBIICIICHUE U
aKKyMYJIMPOBaHUE SHEPTUU
B KJIETKE. JTaIlbl
9HEPreTUYEeCKOro OOMEHa.
I'mukonus. bpoxenue u ero 1
Bubl. Kucnopoanoe
OKHCIICHHE, I KIIETOYHOE
npixanue. OKUCIUTENbHOE
dbochopmmpoBanue.

O} PexTUBHOCTD
HHEPTeTHYECKOro OOMeHa.

KneTodHbIi ITUKII, HIIH
JKU3HEHHBIM LIUKJI KJIETKH.
WnTepdasza u MUTO3.
IIpoueccsl, mpoTekaronue
B uHTepdaze. Pernmukanus
— peaxkuust MaTpUYHOTO
cuntesa JJHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBIN
HaOOp — KapHOTHII.
JIMTIIIONIHBIN 1

TaruIOU THBIN XPOMOCOMHBIE
HaOOpBI. XpOMATH/IBI.
[{uTomornyeckre OCHOBBI
Pa3MHOXEHUS U
WH/IMBUIYaIEHOTO 1 0.5
Pa3BUTHSI OPTaHU3MOB.
JleneHne KIeTKU — MUTO3.
Craguu MHUTO3A.
ITpouecchl, mporcxoasime
Ha pa3HbIX CTAJIUAX MUTO3A.
buonornyeckuit cMbIC
MHUTO3A.

[Tporpammupyemas rudenb
KJIETKHM — arlonTo3.
JlaGopaTtopnast pabota Ne 3
«Habnronenne Muto3a B
KJIETKaX KOHYMKa KOPEeIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

. Peakuiuu MaTpu4HOro
cuHTe3a. | eHeTHUecKas

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edso0.ru/863e7a
ae

bu6nmoreka [JOK
https://m.edso0.ru/863e7d
c4

Bbub6nmnoreka [JOK
https://m.edso0.ru/863e79
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Ne
n/

17

18

19

20

KoanuecTBo 4acoB

Jlara
Tema ypoka Bcer Konrpoasn IIpakruyeck H3y4YeHH
0 ble pa0oTbl  He padoThI b
unopmanus u JJHK.

Peanuzanusg reHeTuuecKoi
UH(OPMALIUHU B KIIETKE.
I'eneTnueckuii KOg U €ro
CBOICTBA.

Tpancnsus — OGHOCUHTE3
6enka Tpanckpunims —
MatpuuHbii cuate3 PHK.
Oransl TPaHCIALUH.
Konuposanue
aMHHOKUCIOT. Poib
pubdocom B OnocuHTE3E
Oenka

Hexknerounsie popmbl
JKU3HU — BUpychl icTopust
oTkpbITHs BUpycoB (..
WBaHOBCKHUIA).
Oco0eHHOCTH CTPOEHUS U
YKU3HEHHBIN LIUKJI BUPYCOB.
bakrepuodaru. bonesnn
pacTeHnl, )KUBOTHBIX U
4eJIOBEKA, BbI3bIBAEMBIC
BHUpycamu. Bupyc
UMMYHOJepHIIHUTA
yenoseka (BUY) —
B0o30ynutens CITN/a.
OOpaTHas TpaHCKpUIILUS,
peBepTasa U MHTErpasa.
[Tpodunakruka
pacnpocTpaHEHUs
BHUPYCHBIX 3a00JI€BaHU.

PazmHoxenue n
WHAUBUIYAIbHOE Pa3BUTHE
oprann3mMoB.DopMbI
Pa3sMHOXKEHHUSI OPTaHU3MOB
DopMBI pa3MHOKEHUS
OpraHu3MoB: Oecronoe u
nosioBoe. Bujpl 6ecrionoro
pPa3MHOXKEHUS: EJIEHNE
HaJBOE, TIOYKOBaHUE ogHO 1
¥ MHOTOKJIETOYHBIX,
cropoobpaszoBaHue,
BEreTaTUBHOE
pa3MHOKEHUE.
HckyccTBeHHOE
KJIOHUPOBaHHE
OpPTraHU3MOB, €r0o 3HaUCHHE
JUTSL CEIeKIUH.

Meiios ITonoBoe

pa3MHOXKEHHUE, ero oTInuus 1
ot 6ecnionoro. . Ctaauu

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE
pecypcsl
6e

bu6mmoreka [IOK
https://m.eds00.ru/863e79
6e

bubmuorexa [JOK
https://m.edso0.ru/863e75
40

bu6mmorexa [IOK
https://m.edsoo0.ru/863e81
b6
https://m.edso0.ru/863e83
le

Bbu6mmoreka [JOK
https://m.edso0.ru/863e7f
4a
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Ne
n/

21

22

KounyecTBO 4acoB JJIeKTPOHHbIE

ara
Tema ypoka B K 11 mﬂ YeHH uppoBbie
YpP cer KoHTpoapn llpakTmyeck H3Y 06pazoBaTebHbIE

|
0 ble pa0oTbl  He padoThI pecypes

Meiio3a. [Iporeccsl,
MPOUCXOISIINE HA CTAIUAX
Meiio3a. Ilopenenue
XpOMOCOM B Meiio3e.
Kpoccunrosep.
buonorndyeckuii CMBICT B
3HAUYCHHE MeHo3a.

I'amerorenes — npouecc

00pa30BaHUs MOJIOBBIX

KJIETOK Y )KUBOTHBIX.

[TonoBbIe xemne3bl:

CEMCHHHKH U SIMYHUKH.

OO0pa3oBaHue 1 pa3BUTHE

MOJIOBBIX KJIETOK — TaMeT

(cmepmaro3ou,

STMIIEKIIETKA) —

CIIEpMATOTeHE3 U OOTCHE3. bubmmoreka [IOK
OCOOCHHOCTH CTPOCHUS 1 0.5 https://m.edsoo.ru/863e81
SHLEKIETOK U b6
CIIEPMAaTO30H/IOB.

[Taprenorenes.O6pa3oBanu

€ ¥ Pa3BUTHE MOJIOBBIX

KJIeTOK. OIJI0I0TBOPEHHE.

JlabopaTtopHnast pabota Ne 4

«3yueHue cTpoeHus

MOJIOBBIX KJIETOK Ha

TOTOBBIX

MUKpOTIperapaTax

NunuBuyansHOE pa3BUTHE

opranu3MoB/HIUBUAYaTIbH

o€ pa3BuTHE (OHTOTEHE3).

OMOpHOHANbHOE pa3BUTHE

(amOpuorenes). DTansbl

SMOPHOHAIBHOTO PA3BUTHUSA

y MO3BOHOYHBIX KUBOTHBIX:

npoOieHue, racTpyJssius,

OpraHoreHes.

[TocTamOproHanbHOE

pazButue. Tumsl bubmuorexa [JOK
NOCTAMOPHOHAILHOTO 1 https://m.edsoo.ru/863e84
pa3BUTHSA: IPSMOE, 36
HenpsAMoe (JINUUHOYHOE).

Biusinue cpenpl Ha

pa3BUTHE OPTaHU3MOB,

(bakTopsI, CIIOCOOHBIS

BBI3BIBATh BPOXKJEHHBIE

ypozctBa. PocT u pa3Butue

pactenuil. OHTOreHe3

LIBETKOBOT'O PaCTEHUS:

CTpOEHHE CEMEHH, CTaIuu

pa3BUTHSL.
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https://m.edsoo.ru/863e8436
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Ne
n/

23

24

25

26

Tema ypoka Bcer Kontpoabn IIpaktnueck H3YYeHH

I'eneTrnka — Hayka o
HACJIEJICTBEHHOCTH U
M3MEHYUBOCTH
HacnencrBeHHOCTB U
U3MEHYUBOCTh
opranusmoB. [Ipenmer n
3a1a4u reHeTuky. Meropus
pa3BUTHs TeHETUKHU. Poub
IIUTOJIOTUU ¥ SMOPHOIOTUU
B CTAHOBJICHUU T'€HETUKHU.
Bxutan poccuiickux u
3apyOeKHBIX YUEHBIX B
pa3BUTHE TCHETHKH.
MeTobl TeHETUKN
(rubpu 00T NYECKU,
LHUTOT€HETUYECKU,
MOJIEKYJISIPHO-
reHetuyeckuit). OCHOBHBIE
FEHETUYECKUE TIOHATHUS.
['eneTnyeckasi CHMBOJIMKA,
UCIIOJIb3yeMasi B CXeMax
CKpEIBaHUM.

3aKOHOMEPHOCTH
HaCIIeIOBaHHS MTPU3HAKOB,
ycTaHOBJIEHHbIE [
Mennenem.
MounorubpuaHoe
CKpelIuBaHue. 3aKoH
ennHooOpasus rubpunos 1
MIEPBOTO TTOKOJICHHUS.
[TpaBuiio TOMUHUPOBAHUSI.
3aKoH paciIerieHUs
npu3HaKoB. ['unoresa
4ucTOTHI TameT. [TonHoe n
HEMOJIHOE JOMUHUPOBAHHUE.

Jurubpunxoe
CKpeIlMBaHHE. 3aKOH
HE3aBUCHUMOTIO
HaCJIeI0BaHUS TPU3HAKOB
[{uTroreneTuecKkue OCHOBBI
JTUTHOPUTHOTO
CKpELIMBAHMUS.
AHanmuzupyroiiee
CKpELIUBaHUE.
Ucnonp3oBanne
aHAJIM3UPYIOLIETO
CKpEIIUBaHUS [Tt
OnpeieTICHUsI TeHOTHUIIA
0coom.

ClIeIUIEHHOE HACIEIOBAaHME

npu3HakoB. PaGora T. 1

KounyecTBO 4acoB Jlara JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

|
0 ble pa0oTbl  He padoThI pecypes

bubmuorexa [JOK
https://m.edsoo0.ru/863e86
f2

bu6mmoreka [IOK
https://m.edsoo0.ru/863e88
78

bubmuorexa [JOK
https://m.edso0.ru/863e89
a4

Bbub6nmnoreka [JOK

0.5 https://m.edso0.ru/863e8c
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Ne
n/

27

28

29

Tema ypoka

Moprana 1o cuenjIeHHOMY
HACJIETOBAaHHUIO T€HOB.
Hapymenune cuennenus
TEHOB B pe3yJIbTaTe
KpPOCCHHIOBEpa.
XpoMOCOMHas Teopust
HaCJIEICTBEHHOCTH.
['eHeTnyeckue KapThl.
JlaGopaTtopnast pabora Ne 5
«M3yueHue pe3ynbpTaToB
MOHOTMOPHUIHOTO U
JUTHOPUTHOTO
CKpEIIUBAHHUS Y
Ipo30(hUIIbl HA TOTOBBIX
MHUKpOIpenapaTax»

I'eneTuka

1osa. XpoMOCOMHOE
OonpeAeseHueE 1oa.
AyTOCOMBI U TIOJIOBBIE
XPOMOCOMBI.
I'omorameTHbIE U
reTeporameTHbIe
opranu3msl HacnenoBanue
MPU3HAKOB, CIEIJIEHHBIX C
MOJIOM

HN3menunBocTh. Buasl
U3MEHYUBOCTHU:
HEHACJIEJICTBEHHAs U
HacjeacTBeHHas. Poib
Cpelbl B HEHACJIEICTBEHHOM
M3MEHYUBOCTH.
XapakTepucTuka
MoIU(PUKAITMOHHOM
WU3MEHUYUBOCTH.
BaprannoHHbIH psin n
BapHallMOHHAs KpUBasl.
Hopwma peaknuu npusHaka.
KonuuectBeHHsle U
KayeCTBEHHbIE MPU3HAKHU U
UX HOPMa pEaKLH.
CaoiicTBa
MOIU(PHUKAITMOHHON
n3MeHunBOoCTH.JJabopaTtopH
as pabota Ne 6. zyuenue
MOIU(PUKAITMOHHOM
W3MEHUYUBOCTH,
IIOCTPOCHHE
BapHallIOHHOTO psiJa U
BapUALMOHHON KPUBOI»

.Hacnencreennas, uiu
TeHOTUITHYECKAas,

KoanuecTBo 4acoB

Jlara
Bcer Konrtponbn IIpakrnueck H3Y4Y€HH
0 ble pa0oTbl  He padoThI b
1
1 0.5
1 0.5

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE
pecypcsl
60

bu6mmorexa [IOK
https://m.edsoo.ru/863e8c
60

bu6mmorexa [IOK
https://m.edso0.ru/863e8e
fe

bubmuoreka [JOK
https://m.edso0.ru/863e8e



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Ne
n/

30

31

KounyecTBO 4acoB JJIeKTPOHHbIE

ara
Tema ypoka B K 11 mﬂ YeHH uppoBbie
YpP cer KoHTpoapn llpakTmyeck H3Y 06pazoBaTebHbIE

|
0 ble pa0oTbl  He padoThI pecypes

U3MEHUYHUBOCTD. fe
KomOunaruBHas
W3MEHYUBOCTh. Melo3 u
MOJIOBOM TTPOIIECC — OCHOBA
KOMOMHATHBHOMN
M3MEHUYHUBOCTH.
MyranuonHas
M3MEHUYHUBOCTD.
Knaccudukanus Mmyranui:
TE€HHBIE, XPOMOCOMHEBIE,
reHomHsble. Yacrora u
MPUYMHBI MyTaIHH.
MyrareHnHsie (aKTOpHI.
3aKOH TOMOJIOTHYECKUX
PAIOB B HACJIEACTBEHHON
n3mMeHuuBoctu H.1.
BasuiioBa. BHesaepnas
HACIICJICTBEHHOCTD H
M3MEHUYHUBOCTD.
JlaGopaTtopnast pabota Ne 7.
«AHanu3 MyTauui y
Jp030(QUIIBI HA TOTOBBIX
MHUKpOIIpenaparax»

I'eHeTnka yemoBeKa .
Kapuotun yenoseka.
OCHOBHBIE METOIBI
TeHETUKHU YeJIOBEKa:
TCHCAIOTUYCCKHI,
OJIM3HEIOBBINH,
[IATOTSHETHYECKHIA,
OMOXUMHUYECKUI,
MOJIEKYJISIPHO-
T€HETHUYCSCKUH.

bu6mmoreka [IOK
1 https://m.edsoo.ru/863e8d
78

CoBpeMeHHOe
oTpeiesieHUe TeHOTHIIA:
MTOJTHOTEHOMHOE
CCKBEHHUPOBAHHE,
TEeHOTUITUPOBAHUE, B TOM
qucie ¢ momompio ITIP-
aHanu3a. HacinencrBeHHbIe
3a00JIeBaHUs YeI0OBeKa:
reHHbIe 00JIe3HU, OOJIC3HH
C HaCJEJCTBEHHOMN
MPEIPaCIIONOKEHHOCTHIO,
XPOMOCOMHBIE OOJIE3HU.
ComaTtuueckue u
T€HEPATHBHBIC MYTaIlUH.
CTBOJIOBBIC KJIETKH.
IIpuHIUIIBL 310pOBOTO
o0pa3a Xu3HH,
JIMarHOCTHKH,

1


https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

Ne
n/

32

33

34

Tema ypoka

nPOQUITAKTUKH U JICYCHUS
reHETHYECKHUX OOJIE3HEMN.
Meauko-TeHETUIECKOe
KOHCYJIbTUPOBaHUE.
3HaueHnEe MEIUIIMHCKON
FEHETHKH B
PEIOTBPALICHUH U
JIEYEHUH T€HETHYECKUX
3a00J1eBaHUM YCIOBCKA

Cenexuus opraHu3MoB.
OCHOBBI OMOTEXHOJIOTHH.
Cenexkuus Kak HayKa u
npouecc. 3apoKIeHue
CEJIEKLIIUH U TOMECTUKALIUS.
Yuenue H.W. BaBunosa o
LIEHTpaxX MMPOUCXOKIACHUSI U
MHOI000pa3ust KylIbTYpHBIX
pacrenuid. LleHTpsI
IIPOUCXOXKACHHUS
JIOMAIITHUX KUBOTHBIX.
Copr, nopoaa, mTaMm.
CoBpeMEHHbBIE METOIBI
cenekunn. MaccoBblil 1
UH/IMBUYaJIbHBIA OTOOPHI
B CEJIEKIIMM PACTEHUN U
KUBOTHBIX. OLleHKa
JKCTEphEpa.
biuskopoacTBeHHOE
CKpEILIMBAHNE —
uHOpHUIMHT. Yucras nuHus.
CxpemmBaHue YUCTHIX
muHui. I'ereposuc, uinmn
rudpuaHas cuia.
Heponcreennoe
CKpELIMBAHNE —
ayTOopuauHr. OTnanéHHas
ruOpuan3aIms u e€ yCrexu.
HcKycCTBEHHBIM MyTareHes
Y TIOJTy4ECHHUE
MIOJIMILIOUIOB.
JlocTrKeHus CeNeKIINT
pacTeHUH, )KUBOTHBIX U
MHUKPOOPTaHHU3MOB.

brorexHomorus Kkak
0TpacJib IPOU3BOJICTBA
I'ennas uHxKeHEpHs. DTansl
CO3J1aHUsI PeKOMOMHAHTHON
JHK u TpaHCcreHHbIX
opranu3moB. Kirerounas
uHxeHepus. Kinerounsie
KYJIBTYPBI.

1

0

KoanuecTBo 4acoB

ble padoThI

ue padoThbl

Jlara
Becer Kontpoabn IIpakTnyeck H3Yy4YeHH

b |

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edso0.ru/863e92
14

bu6nmoreka [JOK
https://m.edso0.ru/863e92
14

bubmuoreka [JOK
https://m.edso0.ru/863e93
36



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Jara
n/ Tema ypoka B K Moa W3yueHn nuppoBbIe
cer MOHTPOIBLH L PAKTHACCK o0pa3oBaTe/IbHbIE

n 0 ple padoTLI He PadoThl A
p p pecypchl

MHuKpPOKIOHAIBHOE
Pa3MHOXKEHUE PACTCHUH.
KnonupoBanue
BBICOKOTIPOTYKTUBHBIX
CEIbCKOXO03SHCTBEHHBIX
OpraHU3MOB.
OKOJIOTHYECKHE U
ATUYECKHUE MPOOIICMBI.
I'MO - reneruuyecku
MOAU(PUITIPOBAHHBIC
OpTaHU3MBI.

OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 0 4

11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE

Ne Jara
n/ Tema ypoka B K I HU3y4eHHU ungposbie
cer Konrtpo
POILH  LIPAKTHICCK o0pa3oBaTte/ibHbIE

I bl Tl W ThI b |
0 e pa6o e pa6o pecypesr

OBOMIOIUSA U METOABI €€
M3y4YeHUs: DBOIIIOITUOHHAS
6uosorus. [Ipennocsuiku
BO3HUKHOBEHUS
9BOJIIOLIMOHHOM TEOPUHU.
DBOJIOIMOHHAs TEOPUS U €€
MecTo B Ouosoruu. Bausuaue
SBOJIIOLIMOHHON TEOPUU Ha
pa3BUTHE OMOJIOTUU U
IpYTUX HaYK.
CBuzieTeNnbCTBA SBOTIOIUH.
[Taneonronornueckue:
MOCJIEI0BATEIbHOCTD
MOSIBJICHHSI BUJIOB B
MaJIEOHTOJIOTUYECKON
JIETOINCH, TIEPEXOHBIE
(bopMBI.
buoreorpapuyeckue:
CXOZCTBO U paznnyue payH
1 QIIop MaTepuKOB U
OCTPOBOB.
OMOpHOIOTHYECKUE:
CXOJICTBA U Pa3INYMs
SMOPHUOHOB Pa3HbIX BUJIOB
MIO3BOHOYHBIX.
CpaBHHUTENIBHO-
aHATOMHUYECKHE:
TOMOJIOTHYHBIE,

but6mmoreka [IOK
1 https://m.edso0.ru/863ea
20e



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

Ne
n/

Tema ypoka

AQHAJIOTUYHBIE,
pyJUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIIpHO-
OMOXHMMHUYECKHE: CXOJICTBO
MEXaHU3MOB
HACJIEICTBEHHOCTH U
OCHOBHBIX METa00IMUECKUX
IIyTE€H y BCEX OPIaHU3MOB.

Uctopus pa3Butus
MpeCTaBICHUN 00
ABOJIIOLIMH DBOJIOLMOHHAS
teopus Y. Jlapuna.
IIpeanockuiku
BO3HHUKHOBCHUS
napBUHHU3MA. [IBrKymIme
CHUTBI DBOJIFOIIH BUJIOB TIO
JapBuny (130bITOYHOE
pa3MHOXKEHHUE TIPU
OTPaHUYEHHOCTH PECYPCOB,
HEONpENCIEHHAS
W3MEHYMBOCTH, 00pHOa 3a
CYIIECTBOBAHNE,
€CTECTBEHHBIN 0TOOD).
CuHTreTn4eckas Teopus
sponmonnu (CTI) u eé
OCHOBHBIE TTOJIOKEHHS.

MuxkposBonrornus

[TonyAnms kak
JJIeMEHTapHasi €IUHUIA
BU/JIA U SBOJIIOLUH.
JlaboparopHas pabota Ne 1
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHUECKOMY
KPUTEPHIO»

JIBrKymye cuisl
(anemeHTapHbIE PAKTOPHI)
3BOJIIOIMK MyTallMOHHBIN
nporecc ¥ KOMOMHATUBHAs
W3MEHYUBOCTb.
[TonynsAMoOHHBIE BOJTHBI U
npeiid renos. M3omsnus u
MUTpalus.

EctectBenHnslit oTO0p-
HaIpaBJISIOMUA GaKTop
sBomronun. PopMmbl
€CTECTBEHHOI'0 0TOOpa.
[TpucnocobiaeHHOCTH

OpPraHU3MOB KaK pPe3yabTaT
sBoonud. IIpumepsl

KoanuecTBo 4acoB

Beer Konrpoabn Ilpakruyeck H3Yy4eHH
ble padoThI

0.5

0.5

ue padboThbl

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [IOK
https://m.eds00.ru/863e9
570

bu6anoreka LIOK
https://m.edso0.ru/863e9
cle

bu6anoreka LIOK
https://m.edso0.ru/863e9
9c6

bubnunorexa LIOK
https://m.edso0.ru/863e9
da4

but6mmoreka [IOK
https://m.edso0.ru/863e9
edo

bubnunoreka LIOK
https://m.edso0.ru/863e9f
de



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara
n/ Tema ypoka B K n H3yueHn nupposbie
cer Konrpoann IIpakrmueck 06pasoBaTeTLHbIE

n |
0 ble padoThl e padoThI pecype

MIPUCTIOCOOTICHUH Y
opranu3zMoB. ApoMopdo3bl
u uauoananrtanun. Bun u
BUI000pa30BaHue.
Kpurepun Buna. OcHOBHBIE
(hopmbl BU1000pa30BaHMS:
reorpaduueckoe,
IKOJIOTUYECKOE.
JIaboparopHast pabora Ne 2
«Onucanue
MPUCTIOCOOTICHHOCTH
opraHusma u €€
OTHOCHTEIIBHOTO XapaKTepa

Hanpasnenus u nytu
MaKpO3BOJIFOIIUN
Makpossomtonus. PopMbl bubnmnorexka HOK
8 osBomonuu: guietuyeckas, 1 https://m.edso0.ru/863e9
JMBEpPreHTHas, cle
KOHBEPIeHTHas,
napajuiesibHasl.

HeobpatumocTs 3BOIONNN
[Ipoucxoxaenue ot
HEeCTEeIMATN3UPOBAHHBIX

9 npenxos. 1
[Iporpeccupyromas
crieluaIu3arms.
AnanTuBHas paauanus.

Wctopus xu3Hu Ha 3emiie U
METOJIbl €€ U3YUEHUS.
Bo3HukHOBEHME U pa3BUTHE
KU3HU Ha 3emIIe.
JloHay4yHbI€ PEICTaBICHUS
0 3apO’KJICHUY JKU3HH.

10

['unoTte3sl MpOUCXOXKACHUS
Kn3HU Ha 3emiie HayuHbie
TUMNOTE3bI BOSHUKHOBCHUS
JKM3HM Ha 3emiie: aOnoreHes
U MaHcrepMus. XUMHuecKas
SBOJIFOINA. AOHOTE€HHBIN
CUHTE3 OPTaHUYECKHUX
BEIIECTB U3
HEOPraHUYECKHUX.
OKCIEPUMEHTAIBHOE
MOATBEPKICHUE
XHUMHYECKOM 3BOJIIOIIH.
HauanbHble TaIsl
OMOJIOTHYECKOM BOIIOLHH.
I'mnote3a PHK-mupa.
dopmupoBaHue MEOpaHHBIX
CTPYKTYpP U BOBHUKHOBEHHUE
poToKJIeTKH. [IepBbie

bubnmnorexa LIOK
1 https://m.edso0.ru/863ea
5a6

11



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6

Ne
n/

12

13

14

15

Tema ypoka

KJIETKU U UX JBOJIIOLUA.
DopMHUpOBaHUE OCHOBHBIX
TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emie
I10 3paM U [EPUOJIAM.
Karapxeii. Apxeiickas u
MIPOTEPO30MCKast SPHbI.
[Taneo3oiickas 3pa u €€
MePUOJIbl: KEeMOPUHCKUHA,
OpPJIOBUKCKUH,
CUJIYpUHCKHI, TIEBOHCKHIA,
KaMEHHOYT OJIbHBIN,

nepMckuii. Meszo3olickas 3pa

1 €€ IepHuo/Ibl: TPUACOBBIN,
FOPCKUI, METOBOU.
Kaiino3zoiickast spa u eé
MIEPUO/IbL: IAJIEOTEHOBBIH,
HCEOT'CHOBBIM,
AHTPOIIOI€HOBBIM.
XapakTepuCcTUKa KIMMaTa u
re0JIOTMYECKUX MPOLIECCOB.
OcHOBHBIE 3TaIlbl BOIIOLUU
PaCTUTENBHOTO U
YKUBOTHOT'O MUpa.
ApomMopdo3bl y pacTeHUH U
JKUBOTHBIX. IlosiBIeHNME,
pacuBeT U BBIMUPAHUE
TPYIIT )KUBBIX OPTAHU3MOB

OCHOBHBIE 3TaIlbl BOITIOLUU
PacTUTEIBHOTO U
KUBOTHOTO Mupa.Cucrema
OpPraHUYECKOTO MHpa KaK
OTpa)keHHE HBOJIIOLINU.
[IpakTryeckas padora Ne 1
«M3yueHne ucKomaemMbIx
OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIIHSIX)»

CoBpemeHHas cucrema
OpraHUYecKOro Mupa
OcHOBHBIE
CUCTEMATUYECKUE TPYIIIbI
OpTaHU3MOB.

OBOITIOINS YEJIOBEKA.
AHTpOMOJNIOTUS KaK HayKa.
PazBuTue npeacraBieHuit o
MIPOUCXOKACHUH YETIOBEKA.
Mertobl u3yueHus
aHTpororene3a. CxoacTsa u
paznuyus 4eloBeKa 1
JKHBOTHBIX.
CucreMaTH4ecKkoe

KoanuecTBo 4acoB

Beer Konrpoabn Ilpakruyeck H3Yy4eHH
ble padoThI

0.5

ue padboThbl

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edso0.ru/863ea
6be

bu6nuorexa [IOK
https://m.edso0.ru/863ea
8bc

bubnmnorexa LIOK
https://m.edso0.ru/863ea
48e

bubnunoreka LIOK
https://m.edso0.ru/863eac
2c



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c

Ne
n/

16

17

18

19

20

21

22

KounyecTBO 4acoB DJIeKTPOHHbIE

ara
Tema ypoka B K 11 n:fl YeHUu uHppoBbIe
Yp cer KontpoabH IllpakTHyeck H3Y 06pazoBaTebHbIE

|
0 ble padoThl e padoThI pecype

ITOJIOXKCHHEC YCIIOBCKA.

JBrxyuie cuibl ((haKTophl)
anTponoreHesaHacnencTeen
Hasi I3MEHYUBOCTH U
€CTECTBEHHBIH 0TOOD.
OO01mecTBeHHBIH 00pa3
’KM3HHU, U3TOTOBJICHHUE
OpYIHi Tpy/a, MBIIIIJICHHE,
peub.

but6mmoreka [IOK
https://m.edso0.ru/863ea
d44

OCHOBHBIE CTaJIH U BETBH
HBOJIIOIIUH YEJIOBEKA:
aBCcTpasionuTeku, Yemoek
yMelbii, Yenosek
MPSIMOXOISIIHH, YenmoBek
HEAaHAEPTAIbCKHM, HenoBek
pasymubiid. Haxoaku
MCKOTIAEMBIX OCTATKOB,
BpeMsI CyLIECTBOBAHMUS,
00JacTh pacpocTpaHeHUs,
00BEM TOJIOBHOT'O MO3Ta,
00pa3 KU3HH, OPYIHSL.

1

Yenoseueckue
pacbl.OcHOBHBIE OOJIbIIINE
pachl: €eBpOIEeOHIHAS
(eBpaswmiickas), HErpo-
aBCTpaJIOUIHAS
(7xBaTOpHANbHAS),
MOHTOJION/THAs (a3UATCKO-
aMEpUKaHCKasi).

bu6nuorexa [IOK
1 https://m.edso0.ru/863eae
a2

YepTbl NpUCTIOCOOIEHHOCTH
IIpeACTaBUTENEN
YeJI0BEYECKUX pac K
YCIIOBUSIM CYILLIECTBOBAHMUSI.
EnuHCTBO yenoBeueckux
pac. Kputuka pacusma.

OpranusMel ¥ OKpyKaronas
cpena. DKOJIOrUs KaK HayKa.
3agauu U pa3ziesnbl

AKOJIOTUH. MeTOoab!
9KOJIOTHYSCKHUX 1
HCCIIEIOBAHUI.
DKOIOTHIECKOE
MHPOBO33PEHUE
COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHus : BOJHaS,
HA3eMHO-BO3/IyIIIHAS,
IMOYBEHHA,
BHYTPUOpPTaHU3MEHHAsI.

bubnunoreka LIOK
1 https://m.edsoo.ru/863eaf
ec

Dxosorudeckue GaKkTOphI. 1 05 bubnuotexa [JOK
Knaccudukanus ' https://m.edsoo.ru/863eb



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara
n/ Tema ypoka B K n H3yueHn nupposbie
cer Konrpoann IIpakrmueck 06pasoBaTeTLHbIE

n |
0 ble padoThl e padoThI pecype

9KOJIOTHYECKUX (PaKTOPOB: 10e
abuoTuueckue, OMOTUYECKUE
Y aHTPOTIOTCHHBIE.
JleicTBHE DKOIOTHYECKUX
(hakTOpOB HA OPTAHU3MBI
AbGuoTtndeckue (HaKTopHI. :
CBET, TEMIIEPATYpa,
BJIQ)KHOCT.
DoTOonEepuOAU3M.
[IpucnocobneHus
OpPraHu3MOB K JE€HCTBUIO
adnoTHYecKuX (PaKToOpoB.
buonornueckue
putmbl.JIabopaTopHas
pabora Ne 3.
«Mopdomnoruueckue
0CcOOEHHOCTH pacTeHu u3
Pa3HBIX MECT OOUTAHUSI.
JlaboparopHas pabota Ne 4.
«BnusHue cBeTa Ha poCT U
pa3BHUTHE YEPEHKOB
KoJeyca»

buotuueckue paxTopsr

Buanr 6noTnueckux

B3aHMOJICHCTBHIA:

KOHKYpEHIIHUS,

XUIIHUYECTBO, CUMONO03 H

ero ¢opmsl. [Tapazutusm,

KooImepanus, MyTyaaus3M, bubmuoreka [JOK
23 KOMMEHCAJIN3M 1 https://m.edsoo.ru/863eb

(KBapTUPAHCTBO, 348

HaxJICOHUYECTBO).

AMeHcaN3M, HEUTpAIIU3M.

3HaueHne OMOTUYECKHUX

B3aUMOJEUCTBUH I

CYIIIECTBOBAHUS OPTaHU3MOB

B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE
XapaKTePUCTUKU
nonyisiiui. OCHOBHBIE
MOKAa3aTeIH MOMYJISINH:
YHUCJIEHHOCTD, IIJIOTHOCTb,
POKIaeMOCTh, CMEPTHOCTb,
24 TpupoCT, MUTpAIUAL. 1 0.5
JlnHaMuKa 4MCIEHHOCTH
MIONYJISALIMY U €€
perymsuust.[Ipaktuyeckas
pabota Ne 2 «IToacuér
TUIOTHOCTHU TIOTTYJISIIIHIA
Pa3HbIX BUJOB PACTCHUI»

25 CoobmecTBa u 1 but6mmoreka [IOK


https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

Ne
n/

26

27

28

29

30

KounyecTBO 4acoB DJIeKTPOHHbIE

ara
Tema ypoka B K 11 n:fl YeHUu uHppoBbIe
Yp cer KontpoabH IllpakTHyeck H3Y 06pazoBaTebHbIE

|
0 ble padoThl e padoThI pecype

HKOJIOTHYECKUE https://m.edsoo.ru/863eb
cucreMsbl.CoolnrecTBa 46a

OpraHU3MOB — OHOLIEHO3

CTpyKTypbI OMOLIEHO3A:

BHUJIOBas,

MPOCTPaHCTBEHHAS,

Tpoduueckas (MUIIeBas).

Bunwi-nomunantel. CBs3U B

OuoIeHo3eE.

DKOJIOTUYECKHE CUCTEMBI

(a3xocuctemsi)[lonsaTue 06

HKOCHCTEME U

OHOreOIEHO3E.

QyHKIMOHAIbHBIE

KOMITOHEHTBI 9KOCHUCTEMBI: bubnmnoreka [HOK
MPOJYLEHThI, KOHCYMEHTBI, 1 https://m.edsoo.ru/863eb
peayueHTsl. KpyroBopor 46a

BEIIECTB M ITOTOK YHEPTUH B

skocucteme. Tpodudeckue

(nM1LEeBbIE) YPOBHU

sKocUcTeMbl. [IuieBbie

LENH U CETH.

OcHOBHBIE TIOKA3aTENN

HKOCUCTEMBI: Oromacca,

MPOAYKIIHS. DKOJIOTUYECKUE

MUPaAMUJIbL: TPOIYKIUH, bubnmnoreka [JOK
YUCJIEHHOCTH, OMomaccel. 1 https://m.edso0.ru/863eb
CBoiicTBa 3KOCUCTEM: 5fa

YCTOMYHBOCTB,

caMOpEryJIALNs, pa3BUTHE.

Cyxkueccus.

[IpupoiHBIE 3KOCUCTEMBI.
DKOCUCTEMBI 03ED U PEK.
DKocucTema XBOIHOro WK
LIMPOKOJINCTBEHHOTO JIECa.

1

AHTpOTIOTeHHbIE
KOCHUCTEMBI
ATpO3KOCHCTEMBI.
Yp603KOCHCTEMBL.
buonornueckoe u
XO3SIICTBEHHOE 3HAYCHHE
arpodKOCUCTEM H 1
ypOoskocucTeM
buopaznoobpaszue kax
(bakTop yCcTOHYMBOCTH
skocucteM. CoxpaHeHue
OHOJIOTUYECKOT0
pa3HooOpa3us Ha 3emiie.

buocdepa — rnobanpHas bubnuotexa [JOK
skocucTeMa 3eMin Yuenue 1 https://m.edso0.ru/863eb
B.U. Bepnasckoro o b5e



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

Ne
n/

31

32

33

34

Tema ypoka

ouocdepe. ['panutisl, cocran
U CTPYKTYypa 6uochepsl.
JKuBoe BemecTBo u ero
¢dbyakaur. OcoOeHHOCTH
oroceps! Kak riodalbHOM
IKOCHUCTEMBI. [lnHaMuYecKoe
paBHOBecHe U 0OpaTHast
CBsI3b B Onocdepe.

3aKOHOMEPHOCTH
CYIIECTBOBaHUS OHOCHEPHI
KpyroBopoTsbI BeliecTs u
OMOTEOXUMHYECKUE ITUKITBI
2JIEMEHTOB (yriiepoja,
a30Ta). 30HAIBHOCTD
6uocgepsl. OCHOBHEBIE
OMOMBI CYIIIH.

UYenosedecTBO B Onochepe
3emuin AHTPOIIOT€HHbIE
W3MEHEeHus B Onocdepe.
I'moGaibHbIE YKOJIOTHYECKUE
poOIEMBI.

CocyuiecTBOBaHHE IPUPOJIbI
U YeJIoBeYecTBa
Coxpanenue
O6uopazHoo0pasus Kak
OCHOBA YCTOMYMBOCTH
6uocdepsl. OcHoBa
PaIMOHATFHOTO YIPABICHHSI
PUPOIHBIMH PECYPCaMU U
HUX HUCIIOJIb30BAaHUC.

JlocTrxeHus: OMOJIOTHN U
OXpaHa IPHUPOBI.

OBIIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

Beer Konrpoabn Ilpakruyeck H3Yy4eHH

(1)

1

34

KounyecTBO 4acoB DJIeKTPOHHbIE

ble padoThI

0

ara
A uudposeie

oOpa3oBaTe/ibHbIE

ue padboThbl A pecypesr

bubmnoreka IIOK
https://m.edsoo.ru/863eb
di6

bu6nuorexa [IOK
https://m.edsoo.ru/863eb
ale

2.5


https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

* buonorus / [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pex. [Taceunuka
B.B., Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenues
* buosnorus, 10-11 xnaccel/ 3axapos B.b., Pomanosa H.W., 3axaposa E.T.; mox pegakuueit

Kpukcynosa E.A., O61iecTBO ¢ OrpaHU4YE€HHOI OTBETCTBEHHOCTHIO «PyccKkoe ClI0BO - yUeOHUK

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

* buosorus / Ilaceunnk B.B., Kamenckuit A.A., Py6orioB A.M. u npyrue /Ilox pen. Ilaceunuka B.B.,
Axunonepnoe o6mectBo «M3natenberBo «lIpocBenienue
* buonorus, 10-11 knaccel/ 3axapos B.b., Pomanosa H.U., 3axapoa E.T.; mox penakuueit KpukcyHnora

E.A., O01ecTBO ¢ OrpaHMYEHHOI OTBETCTBEHHOCTHIO «Pycckoe ClIoBO - yueOHUK»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

1.bubmuoreka [TOK https://m.edsoo.ru/863ebale https://lesson.edu.ru/

https://lesson.edu.ru/

2.PDIII - https://resh.edu.ru/
3  Vuu.py - https://uchi.ru/progpython/
4 dJKnacc - https://www.yaklass.ru/p/informatika
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