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COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBs3b OWojorud C  OOILIECTBEHHBIMH,
TEXHUYECKUMU U JIPYTUMHU €CTECTBEHHBIMH HayKamH, ¢uiocodueid, STUKOH,
ACTETUKOM H TmpaBoM. Ponb Ouosorun B (HOPMUPOBAHUM COBPEMEHHOM
Hay4YHOHM KapTuHbI Mupa. Cucrema OMOJIOrMYeCKUX HAYK.

Metoasl TO3HaHMS KUBOW MPUPOABLI (HAOJIOACHUE, SKCIEPUMEHT,
ONKMCAaHHWE, H3MEpEeHue, Kiaccuukaius, MOJEIUPOBaHUE, CTATUCTUYECKAS
00paboTKa JIaHHBIX).

JlemoHcTpanum:

[Toptpersr: U. JdapBun, I'. Mengens, H. K. Konbios, /. Yorcon u @.
Kpuxk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Ipaktrueckast padorta Ne 1. «Mcnosnp3oBaHuE pa3auyHBIX METOAOB IPH
M3yYEeHUHU OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

Kusbie cucrembl (OMOCHUCTEMBI) Kak MpeAMET H3y4eHHs OHMOJIOTHH.
OTanume KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMOCHMCTEM M HX pa3HOOOpa3ue. YPOBHU OpraHU3ALMH
OMOCHCTEM: MOJICKYJIAPHBIA, KJICTOUHBIA, TKaHEBbIA, OPTaHU3MEHHBIM,
MOMYJISILIMOHHO-BUI0BO, YKOCUCTEMHBII (6MOTreoIeHOTHYECKHIN),
ouocdepHsbIit.

JdeMoHCcTpanuu:

Tabmuiet u  cxembl: «OCHOBHBIE TPU3HAKK IKU3HU», «YPOBHHU
OpraHU3alliy KUBOU MPUPOIBD.

O6opynoBanue: moaenb MoJiekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKUN COCTAB KIIETKH. XUMHUUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepaibHbIE BEIIECTBA.

@OyHKIMU BOJBI U MHUHEPAJIbHBIX BeHIeCTB B Kierke. l[lommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI
oenkoB. He3zaMeHuMble W 3aMEHUMbIE AMHHOKHCIOTHI. AMHHOKHCIOTHBIH
COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOW MOJEKYJbl (IepBUYHAS, BTOpPUYHAS,
TPEeTUYHAs] W YETBEPTHYHAS CTPYKTypa). XHUMHYECKHE CBONCTBAa OEIKOB.
buonornueckue GyHKIUU OEIKOB.



depmeHThl — Owonornyeckne katanmm3aTtopbl. CrTpoenue QepmeHTa:
aKTUBHBIM LIEHTp, cyOcTpaTHas crneuuduunocts. Kodepmentsl. Butamunsl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHocaxapuibl (TJIIOKO3a, pubo3a MW JA€30KCHUpHO03a),
aucaxapunpl (caxaposa, JIaKTo3a) M ToJMcaxapuabl (Kpaxmall, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurnuuepuabl, dochoaunuasl, crepousl. [UaAPOPHIBHO-
ruapodoOHbie cBoMcTBa. buonornueckue Qyskimu nunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxneunnossie kucinotel: JHK u PHK. Hykneorunsl — moHOMEpBI
HyKkJ1euHOBBIX KucioT. Ctpoenne u ¢ynkuuu [IHK. Crpoenue n yHkimm
PHK. Buast PHK. AT®: ctpoenuie u GyHKIINH.

[utonoruss — Hayka o kierke. KiietouHas Tteopus — MpuUMep
B3aUMOJICUCTBUS UJed U (AaKTOB B HAYYHOM MO3HAHUU. MeETOIbl M3ydeHHUs
KJIETKU.

Knerka kak nenoctHas »xuBas cucrema. OOIIMe MNPU3HAKK KIETOK:
3aMKHyTas Hapy>kHasg MmemOpana, mojekynsl JJHK kak renetuueckuit anmapar,
CUCTEMa CUHTE3a OeJKa.

Tunsl KJI€TOK: syKapuOTHUEcKass W mpokapuotudeckas. OcoOeHHOCTH
CTpOEHUS MPOKapHUoTUUYECKO KileTkH. Kinerounas crenka 6akrepuii. CtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIIMYUSL PACTUTEIBHOW, KUBOTHOM M
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, TTTUKOKAJIUKC,
ux ¢ynkuun. [lnasmatuyeckas wmemOpana, €€ cBoWicTBA W (PYHKIUH.
[Mutonnasma u e€ opranousbl. OnHOMeMOpaHHbie opraHou bl kieTku: JIIC,
anmapar ['onbmxku, au3ocombl. [lodyaBTOHOMHBIE OpPraHOMIBI  KIIETKH:
MUTOXOHJIPUH, TIACTUABI. [IporcxoxaeHrne MUTOXOHAPUA M TacTuA. Buabl
mactua. HememOpanHbie OpraHOUIbI KICTKU: PUOOCOMBI, KIETOYHBINA IIEHTP,
HEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMU OPraHOU0B KJIETKU. BKiroueHus.

SAnpo — peryndatopHbld UeHTp KieTku. CTpoeHue sapa: sAnepHas
000JI04Ka, KapuoIIa3mMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BELIECTB B KJIIETKE.

JdeMoHCTpaum:

[Toptpetsrl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos,
x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankiun, K. M. bap.

[unarpammer:  «Pacnpenernenne XUMUYECKHX 3JIEMEHTOB B HEKUBOMU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW IPUPOAEH.

Tabmunps! u cxemsbl: «Ilepuonnyeckas TabIuIa XUMHYECKUX 3JIEMEHTOBY,
«CTtpoeHue MoJieKyJbl Bojab», «buocuHTe3 Oenka», «CTpoeHHE MOJIEKYJIbI



oenka», «Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenune
Mosiekysibl  AT®», «CTtpoeHune 53yKapHOTHYECKOH KIETKW», «CTpoeHue
KUBOTHOM KIIeTKH», «CTpoeHue pacTUTeNbHOM KIeTkn», «CTrpoeHue
MIPOKAPUOTUYECKONU KIETKW», «CTpoeHue sapa KIETKW», «YTIEBOIBD»,
«JInouae.

OOopyioBaHHE: CBETOBOM MHUKPOCKON, 000pYyJOBaHUE ISl IPOBEICHUS
HaOI0ICHUH, U3MEPEHHI, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «3ydyeHue KaTaaIUTHYECKON aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopatopHas pabora Ne 2. «/3ydyeHue CTpOEHHUsI KIETOK pPacTEHUH,
YKUBOTHBIX U OaKTepuil 101 MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpenapaTax u ux
OIMCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OO6MeH BemlecTB, WM MeTabOIU3M. AccUMWIAIUSA  (TJIACTUYECKUH
OOMEH) W ITUCCUMUJIISLUS (SHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO
npouecca merabonusma. Posib 3aKOHOB COXpaHEHHs BELIECTB M SHEPIrUU B
MOHUMAHUU METa0O0Iu3Ma.

Tunel oOMeHa BewecTB: aBTOTPO(GHBIN U rerepoTpodHblil. Ponb
(dbepMeHTOB B 0OMEHE BEILIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas (a3pl ¢oTocuHTe3a. Peakuuu
dborocunTe3a. DdPekTUBHOCT, (OTOCHMHTE3a. 3HaueHHe (POTOCHHTE3a IS
*Ku3HK Ha 3emuie. BnusHue ycioBuii cpenbl Ha (OTOCHHTE3 U CIIOCOOBI
MOBBIIIEHUS €70 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XEeMOCUHTE3UpYIollue OakTepuu. 3HAYCHUE XEMOCHHTE3a
JUISL "KU3HU Ha 3emuie.

OHepreTudeckuii oOMeH B kieTke. PacrienyieHue BemecTB, BbIACICHUE U
aKKyMYJIMpPOBAHHE HHEPruM B KIETKE. OJTalbl IHEPreTUHYecKOro oOMeHa.
['mukonus. bpoxenue u ero Buabl. KucnopoaHoe oKHUCIEHUE, WU KIETOYHOE
JbIXaHUE. OxkucnurenbHOE dbochopunupoBanue. O dexkTuBHOCTD
HHEPIreTUICCKOr0 OOMEHA.

Peakimuu martpuunoro cunTte3a. ['enermueckass mHpopmarus u JHK.
Peanuzanus reHetndeckoil nHdopmanuu B KieTke. ['eHeTuyeckuili Kog 1 ero
cBoiicTBa. Tpanckpunuusi — wmarpuudblid cuHTe3 PHK. Tpancosums —
OouocunTe3 Oenka. Drtambl TpaHcuauuu. KomupoBanue amuHOKHCIOT. Poinb
pubocom B OMocuHTE3E OeIKa.

Hexnetounsie Gpopmbl xu3HU — BUpychl. Mcropus oTkpsiTUs BUpycoB (/1.
N. UsanoBckuii). OCOOEHHOCTH CTPOEHUS M YKU3HEHHOrO I[MKJIA BHUPYCOB.



bakrepuodaru. bone3nm pacTeHwii, XKMBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
BUpycamu. Bupyc ummynoaedumuta yenoseka (BUY) — Bozoyaurens CIIN da.
OOpaTtHass  TpaHCKpuMIUsi, peBepTaza U  uHTerpasza. Ilpodunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuib! u cxembl: «Tumbl utanusy, «MeTtaboauzmy», « MUTOXOHAPHUY,
«OHepreTnyeckuii  oOMen», «Ximoporacty, «®PotocunTe’», «CTpoeHue
JHK», «Crtpoenne u (QyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenkay,
«l'enetnyeckuii  kom», «Bupycel», «baktepuodarun», «CrtpoeHue
xu3HeHHbIl nuki Bupyca CIIN/a, 6akrepuodaray, «Pemnukanus JJTHK».

O6opynoBaHue: MOJeINU-allIUINKAIIUU «YnBoeHue JAHK u
TpaHcKkpunius», «buocuntes Oenka», «CTpoeHHE KIETKH», MOJIETb
ctpykrypsl JJTHK.

Tema 5. PazmMHOXkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTounbiii UK, WK KU3HEHHBIN HUKI KiIeTku. MHTepdaza u Mutos.
[Ipomecchl, mpotekaroniye B uHTepdasze. Permnukanus — peakiys MaTpuIHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIN Ha0Op — KapHOTHIL.
JIMnIouaHbI M TalJIONJHBIA  XPOMOCOMHBIE  HAOOpbhl.  XpOMaTHUJIBI.
[{uTtonornyeckue OCHOBBI PA3MHOXKEHHS W WHIWBUAYAJIbHOTO Pa3BUTHS
OpTaHU3MOB.

Henenue kinerku — muto3. Ctaguu murtosa. IIpoueccsl, mpoucxoasiinme
Ha pa3HbIX CTAIUSAX MUTO3a. BUONIOrnYecKkuii CMbICI MUTO3a.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

dopMbl pa3MHOKEHUS OpPraHU3MOB: Oecrojoe u TojoBoe. Bumbl
Oecrnojoro  pa3MHOXEHHUS: JEJICHHE HaJABOE, IOYKOBAaHUE OAHO- U
MHOTOKJICTOYHBIX,  CIIOPOOOpA30BaHUE,  BEreTATHBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KIOHHMPOBAHUE OPTaHU3MOB, €I0 3HAYEHUE JIJIS1 CEJICKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meito3. Craguu meiio3a. [Ipoueccsl, Mpoucxoasiue Ha CTAAUSX MEno3a.
IToBenenne xpomocoMm B Meio3e. Kpoccunrosep. buosornueckuit cMbICT U
3Ha4YeHUEe Meno3a.

["ameTorenes — mporiecc 0Opa3oBaHUSI TOJIOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBeIe kene3bl: CEeMEHHUKHU U SIMYHUKH. OO0pa30BaHKE U Pa3BUTUE MOJIOBBIX
KJIETOK — raMeT (CrnepmMaTo30M]l, SHUILEKIeTKa) — CIIepMATOreHe3 U OBOT€HES3.
OCc0OEHHOCTH CTPOCHHUS SMIEKICTOK M crepMaro3ouaoB. OmIogoTBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3ButHe (OHTOTeHE3). OMOpPHOHAIBHOE pPa3BHUTHE
(omOpuorenes). DTambl 3MOPHUOHAIBHOTO  Pa3BUTUS Y  ITO3BOHOYHBIX



JKUBOTHBIX: JpOOJICHHWE, TacTpyysiusi, opradoreHes. IlocTamOpuonanpHOE
pazBuThe. TuUNBl TOCTAMOPUOHAIBHOTO PAa3BUTHUA: MPSIMOE, HEMPSIMOE
(MruuHOYHOE). BrnmsHWMe cpembl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacreHuil. OHTOreHe3 HBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl 1 cxeMbl: «DOpMbI pPa3MHOXKEHUS OPraHU3MOBY, «JIBoiHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pPAacTEHUW», «BererartnBHOE pa3MHOXKEHUE
pactenuit», «/lenenue kietku Oaxktepuit», «CTpoeHHE MOJIOBBIX KIETOKY,
«Ctpoenne xpomMocoMbl», «Knerounwsit wnmkm», «Pemmukanus JIHK»,
«Mwuto3z», «Menosz», «llpsmoe u Hempsmoe pasButHe», «l'ameTorenes y
MJIEKOMUTAIOMINX U YEJIOBEKA», «OCHOBHBIE CTA/IMM OHTOTE€HE3A.

O6opynoBaHue: MHKPOCKON, MHUKpompenapaTel  «CrepMaTo30U/Ibl
MJICKOITATAIOWIETO», <«JSIMIeKneTka MIeKonuTaromero», «KapuokuHes B
KJIETKAX KOPEIIKa JIyKa», MarHUTHAsI MOJIENIb-allIUINKALUS «/[eIeHne KIeTKn,
mozens JIHK, Moaens MeTtada3zHoM XpOMOCOMBI.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlaGoparopHas pabora Ne 3. «HabGmroneHne MuTo3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopHas padbota Ne 4. «M3ydeHue CTpOCHUS MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENApaATaX).

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuku. Vcropuss pa3BuThs TeHETUKHU. Ponb
[UTOJOTUA U AMOPHUOJIOTUU B CTAHOBJICHUM T€HETUKHU. BKiaa poccUiCKuX u
3apyOeXHbIX  YU4€HBIX B  pa3BUTUE TE€HETUKU. MeETOoIbl  TI'e€HETHUKHU
(TMOPUIOTOTHYECKUN, UTOTCHETHUYECKUH,  MOJICKYJISIPHO-TEHETUYECKHM ).
OcCHOBHbBIE T€HETHYECKHE MOHATHUSA. ['eHeTnueckass CUMBOJIMKA, UCTIOJIb3yeMas
B CXE€Max CKpPEIIMBAHUM.

3aKOHOMEpPHOCTM  HAcJleIOBaHUs NPU3HAKOB, YCTaHOBJIEHHbIE [
Menaenem. MoHoruOpuHoe CKpemmBaHue. 3aKOH €AUHO0-00pa3usi THOPUIOB
nepBoro rmokoJieHus. [IpaBuiao JOMUHHUpPOBAaHMS. 3aKOH pAaCIICTUICHHS
npu3HakoB. ['unore3a unctotel ramert. [1oHOE U HEMOJIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpeniMBaHue. 3aKOH HE3aBUCHUMOTO  HaCJeI0BaHUS
npu3HakoB. [luToreHernueckre OCHOBBI JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanusupylomee — ckpemmBaHue.  Mcnonp3oBaHME — aHATM3HPYIOLIETO
CKPEIIMBAHUS JIsl OTIPEACIICHHS] TEHOTHUIIA OCOOM.



CueruieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno
CUCIUICHHOMY HAcCJEJOBAHUIO TeHOB. Hapyuienue cuemieHuss Te€HOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka mnosia. XpPOMOCOMHOE OIpENENICeHHE TMoja. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMe€THbIE W T'€TEPOraMETHBIE OPraHU3MBL.
HacnenoBaHnne nmpu3HaKoB, CHETUIEHHBIX C TTOJIOM.

N3meHunBOoCTh.  BHIBl  M3MEHYMBOCTH:  HEHACIHEACTBEHHas U
HacleACTBeHHas. Ponb cpenbl B HEHACIEACTBEHHOM  HM3MEHYHMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON M3MEHYMBOCTH. BapuanuoHHBIA psia U
BapuanMoHHass KpuBas. Hopma peakumm npusHaka. KonumuecTBeHHbIE U
KAueCTBEHHbIC MPU3HAKUA U X HOpMa peakuuu. CBONCTBa MOAU(PUKALMOHHOM
U3MEHUYUBOCTH.

HacnenctBenHasi, WM T€HOTUIIMYECKAs], U3MEHYMBOCTh. KOMOMHATHBHAS
U3MEHYMBOCTh. Mel0o3 W TOJIOBOM MpOLECC — OCHOBa KOMOMHATUBHOMN
M3MEHYMBOCTU. MyTallMoHHasT W3MEHUYMBOCTh. Kilaccudukaius MyTaiuii:
F€HHBbIE, XPOMOCOMHBIC, TE€HOMHbIE. YacTrorTa ¥ TPUYMHBI MYTAILUU.
Mytarennbie ¢GakTopbl. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACIEICTBEHHOMN
n3MeHunBoctu H. M. BaBunosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHUYMBOCT.

I'enernka yenoBeka. Kapuorun yenoeka. OCHOBHBIE METOJbI T€HETUKHU
YEJI0BEKa: reHEaJI0rnYeCKUid, OJIM3HEIOBBIN, LIUTOTCHETUYECKUIM,
OMOXUMUYECKUN, MOJEKYIsIpHO-reHeTHYeckuil. CoBpeMEHHOE OTpe/ecHIe
TE€HOTHUIIA: [TOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHCIIE
¢ nmomomieio I11[P-ananu3a. HacinencTBenHble 3a00/IeBaHUS YEIOBEKA: TCHHBIC
00Jie3HU, OOJIE3HU C HACTEACTBEHHOM MPEIPaCoI0oKEHHOCTHIO, XPOMOCOMHBIE
6onesnn. ComMaTtuyeckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[Tpuniunel  3m0poBOTO  OOpa3a JKU3HU, JUATHOCTUKH, MTPO(PHIAKTUKUA W
JICYEHUS TeHETUYECKUX 0osie3He. MeMKO-TeHETHUECKOe KOHCYIbTUPOBAHKE.
3HaYCHUE MEAUIMHCKOW TE€HETUKW B TMPEIOTBPAIIEHUH U  JICUCHHUH
IreHEeTUYECKUX 3a00JICBaHUM YeIOBEKa.

JdleMoHCcTpaum:

[Toptpetst: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. YerBepukos, H.
B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuubt u  cxeMbl: «MOHOTMOpUIHOE  CKpENIMBAaHUE U €ro
UTOT€HETUYECKAasi OCHOBa», «3aKOH PACIICIUICHUS U €r0 IUTOrC€HETUYEeCKast
OCHOBa», «3aKOH YHCTOTHI ramer», «JluruOpumaHoe CKpenuBaHue,
«lluTonornyeckue OCHOBBI ~ TUTHOPUIHOTO  CKpemmBaHUs», «Mehos3y,
«B3auMoIeNCTBUE aJUIEbHBIX TE€HOB», «l €HeThueckue KapThl PACTECHUH,



JKUBOTHBIX U YeJIOBEKa», «['eHeTrka nomuay, «3aKOHOMEPHOCTH HACJIEIOBAHMUS,
CUEIUIEHHOTO C mnoJioM», «KaphoTumbel 4YenoBeka W KUBOTHBIX», «Buasl
U3MEHYuBOCTH», «MoaudukannonHas u3MEHYUBOCTHY, «HacnenoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHasi U3BMEHUYUBOCTDY.

O6opynoBanue: MOJEIU-aNIUIMKAMN « MOHOTUOPUIHOE CKPEIIMBAHUEY,
«Hemonnoe nomuHupoBanuey», «JuruOpuanoe ckpemniuBanue», «llepexpéct
XPOMOCOM», MHKPOCKOII M MUKpompemapar «Jlpozoduna» (HopMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I"opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota Ne 5. «3ydyeHue pe3yibTaToB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpEIapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yueHne MoauUKAIIMOHHON
VM3MEHUYMBOCTH, [IOCTPOCHUE BAPUALIMOHHOTO PsJIa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabota Ne 7. « AHanu3 MyTaruil y 1po30(uiibl Ha TOTOBBIX
MHKpOITpEnapaTax».

[IpakTuueckass pabora Ne 2. «CocTaBieHHE W aHAIU3 POJOCIOBHBIX
YETIOBEKAY.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U M[OpOLECC. 3apOXICHUE CEIeKUUH U
noMmectukanus. Yuenue H. . BaBwioBa 0 HeHTpax MNPOUCXOXKIACHHUS U
MHOTr000pa3usi KyJbTYPHBIX pacTeHUM. [[eHTphl MPOUCXOXKICHUS JOMAITHUX
*uBOTHBIX. COpT, mopoAa, ITamMm.

CoBpeMEHHBIE METO/bl CENEKIMU. MaccoBbId M HWHIUBUIYaJIbHBINA
oTOOpHl B CENEKIMM pacTeHud U KUBOTHBIX. OIleHKa JKCTepbepa.
bnu3kopoACTBEHHOE  CKpelluBaHue —  HWHOpumuHr. Yucras  JUHWUS.
CkpemuBanve 4YHMCTBIX JuHMM. ['ereposuc, wiu TUOpUIHAsS  CcuIa.
HeponctBenHnoe ckpenuBanue — aytopuauar. Otnanéaras TuOpuan3anus u eé
ycrexu. MIcKyCCTBEHHBIM MyTareHe3 U NOJy4YeHUE MOJUIUIONI0B. JloCTHKEeHUs
CEJIEKIMH PACTEHUM, )KUBOTHBIX U MUKPOOPTAaHU3MOB.

buoTtexHonorus kak oTpacib NPOU3BOJACTBA. [ €HHASI MHKEHEPUS. DTaIlbl
co3ganust pexkomOouHanTHo JIHK w Tpancrennbix opranusmon. Kierounas
nxkeHepud. Kilertounble  KynabTypbl. MHKPOKIIOHAIBHOE  PAa3MHOXKECHUE
pacrenuid. KilOHHpOBaHME BBICOKONPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHE M 3ThuYeckue mpoodsiembl. MO — reHeTuuecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpers: H. U. BaBunos, U. B. Muuypun, I'. /. Kapneuenko, M. O.
NBaHOB.



Tabmunpl 1 cxembl: KapTa «LleHTpBl MPOUCXOXKACHUS U MHOrooOpasus
KyJIbTYpHBIX pacTeHuit», «llopoasl gomamHMX KUBOTHBIX», «CopTa
KyJbTYPHBIX pacTeHuid», «OtaanéHHas rudpuauzanus», «PadoTel akageMuka
M. ®@. UBanoBa», «[lonmumnonaus», «O0bEKTb OUOTEXHOIOTUNY, «KIleTouHbIE
KyJIbTYpbl M KIOHUpOBaHHE», «KOHCTpyHpoBaHHE M TIEPEHOC TI'€HOB,
XPOMOCOM.

ObopynoBaHue: MyJSDKM IUIOAOB W KOPHEIJIONOB JAUKHX (opM U
KyJbTYpPHBIX  COPTOB  pacTeHui, repOapuii  «CenbCKOXO035HCTBEHHBIE
pacTeHus».

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

Okckypenusi «OCHOBHBIE METOIBI M JTOCTHMIKEHHUS CEJIEKIIMU PACTCHHUU U
JKUBOTHBIX  (Ha  CENEKIMOHHYI0  CTaHUWI0, IUIEMEHHYIO  (epmy,
COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SHCTBO, JIaOOpaTOPHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[IpennochuikKu BOZHUKHOBEHUS ABOJIOLMOHHON TEOPHUH. DBOIIOLMOHHAS
Teopus U €€ MecTo B Onosioruu. BiusiHue 3BOTIOLMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBuzerenscTBa 3BOMOUMU. [laneoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJIEHUS! BHUJIOB B MAJEOHTOJIOTMYECKON JIETONMUCH, MEPEXOHBbIE (POPMBI.
buoreorpaguyeckue: CXOACTBO W paznuuue (payH U (QJIOp MaTepuKOB M
OCTpPOBOB.

OMOpHOIOrHYecKre: CXOACTBA U Pa3nyusi SMOPHOHOB pa3HBbIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pYIUMEHTApHbIE  OpraHbl,  aTaBU3Mbl.  MOJEKYJIIPHO-OMOXUMUYECKHUE:
CXOJICTBO MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METa0O0IMYECKUX
IIyTEN y BCEX OPraHU3MOB.

OpomonmonHas teopuss Y. [apBuna. IIpeanochbliky BO3HUKHOBEHHS
JnapBUHU3Ma. [[BIKyIIME CHIIBI 3BOJIIOLMM BUAOB mo [lapBUHY (M30BITOYHOE
pa3sMHOXKEHHWE  TpPU  OTPAHMYEHHOCTH  PECYpPCOB,  HEONpeAcEHHas
W3MEHYHMBOCTh, OOpH0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3BooIuH (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOJTIOLUU.

JBwxkymue cuibl  (akTopbl) ABOJIOIMU  BHUAOB B  MPUPOJIE.
MyTtanroHHbIH TIpoliecC U KOMOMHATUBHAS M3MEHUYUBOCTh. [lomynsiroHHbIe
BOJIHBI U Jperi reHoB. M3omsumst u Murpanusi.



EctectBenHblii 0TOOp — HampaBisomui ¢GakTop 3Bomonud. DPopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOJIIOLUH. [Ipumepbl
IPUCIIOCOOIEHUH y OpraHu3MOB. ApoMop(03bl U UANO-a1alITALIUH.

Bun wu Bunoo6pasoanme. Kpurtepuum Buma. OcHOBHbIE (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTUIECKOE.

MaxposBomonus. PopMbl  SBOMIONUK:  (PUIeTHYECKas, TUBEPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BOIIOIUH.

[Ipoucxoxnenue oT HeCeUaIn3upPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anusa. AIanTUBHAS paJdalysl.
JlemoHcTpanum:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii,
K. M. bap, 3. I'ekkens, @. Mrosiep, A. H. CeBepiios.

Tabmunpl um cxembl: «Pa3BuTHe opraHudyeckoro Mupa Ha 3emiiey,
«3apoJIbIlIA TMO3BOHOYHBIX KUBOTHBIX», «ApXeontepukc», «Popmbl OOpbOBI
3a cymecTtBoBaHue», «EctecTBeHHbll 0TOOp», «MHOroo0pasue CcopToB
pPacTEeHHUI, «MHoroobpasue  Mmopojl  KHBOTHBIX), «Tomymsammmy,
«MyTanMoHHasT ~ U3MEHUYMBOCTHY,  «Apomopdo3sl», «Mnumoananramumny,
«O6miast  nere”epauus», «JIBwxkymmue cuibl 3Bomonuny, «Kapra-cxema
mapmipyta nyremectsus Y. [apBuna», «boppba 3a cyllecTBOBaHHUEY,
«IIpucnocoOseHHOCTh OpraHu3MoBy, «l'eorpaduueckoe BUA00OpPa3OBAHUE,
«DKOJIOTUYECKOE BUI000Pa30BAHUE.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHbIMU TUIIAMH OKPACKH,
Ha0Op TUIOOB U CeMsIH, KoJuIeKIus «IIpuMepsl 3alMTHRIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MoOJAENb «OCHOBHBIC HaNpaBlCHUSI HBOJIOLUN», OOBEMHAS
Mozenb «CTpOeHUE TOJOBHOIO MO3Ta O3BOHOYHBIX Y.

buoreorpaduueckass kapta mupa, KouleKius «DOopMbl COXpaHHOCTU
VCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Mojenb ammmkauusa «llepekpéct
XpOMOCOM», BIaXHble mpenaparsl «Pa3Butue HacekoMoro», «Pa3Butue
JSATYWIKW», MUKponpenapaT «/po3oduna» (Hopma, myTtauun GOpMbl KpPbUIHEB
U OKPACKH Tena).

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHeHHE BUIOB 1O MOP(POIOTUUECKOMY
KPUTEPUIO».

JlaboparopHas pabora Ne 2. «Onucanue npucrnoco0IeHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHUE H pPa3BUTHE KU3HH Ha 3em.Ie.

JloHay4yHble MPEACTABICHUS O 3apOXKACHUM KU3HU. HaydHble rumnoresbl
BO3HUKHOBEHUS U3HU Ha 3emje: aOuoreHe3 M MaHcnepMmus. XHUMHUYECKas



IBOTIOIHUSI. AOMOTEHHBIN CUHTE3 OPTaHMYECKUX BEIIECTB U3 HEOPTaHUUYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPXKACHUE XUMUYECKOW sBosonuu. HavanbHbie
sTanbel Ouosnormueckoil ssosonuu. ['mnmoreza PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYpP U BOSHUKHOBEHUE MPOTOKJIETKU. [lepBble KIETKU U UX
sBOIIONMS. DOPMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o 3pam U nepuoaam. Karapxei. Apxelickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa u €€ MHEpUOIBI: KEMOPHUIICKHIA,
OPAOBUKCKHUH, CHLITYPUMUCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30HCKast 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaitHo3olickass 3pa W €€ TMepuoJpl: MNaJICOr€HOBBIA, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepuUCTUKa KIMMAaTa W TEOJOTHMYECKHX MpoueccoB. (OCHOBHBIE
ATambl ABOJIOIMU PACTUTEIHHOTO W JKMBOTHOTO Mupa. ApomMopdosbl y
pacTeHuil U KUBOTHBIX. [losBIeHME, pacuBET W BBIMUPAHUE TPYIII >KUBBIX
OpPTraHU3MOB.

Cucrema OpraHMYECKOro MHpa KaK OTpaxeHHe 3BOTOIUUA. OCHOBHBIC
CHUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

OBoJIIOIMSL  YeJloBeKa.  AHTpPONOJIOruMs  Kak  Hayka.  Pa3Butue
MPEICTABJICHUM O  NIPOUCXOXKIEHUM  4YeJoBeKa. MeTtonbpl  M3y4YEHHUs
anTtporioreHe3a. (CXoACTBA W pa3Nuyus  4YEJIOBEKA W YKUBOTHBIX.
CucreMaTr4ecKOoe MOJIOKEHNE YETOBEKA.

JBwxkymue cuibl  (dakTopel) aHTpomoreHe3a. HacrnencrBeHHas
U3MEHYMBOCTh W €CTECTBEHHBIN o0TOOp. OOIIecTBeHHbI 00pa3 KHU3HHU,
M3TOTOBJICHUE OPYJIUI TpyZAa, MBIIILICHHE, PEYb.

OCHOBHBIE CTaaWM W BETBU DJBOJIOIMM YEJIOBEKA: aBCTPAIONHUTEKH,
UYenosek ymensiii, YenoBek mnpsMoxonsamnii, YenoBek HeaHAEPTAIbCKUH,
Yenosek pa3zyMmHbii. Haxoakyn HCKOMAeMbIX OCTAaTKOB, BPEMsI CYLIECTBOBAHUS,
00J1aCTh pacTpOCTPaHEeHUsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSL.

YenoBeueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOINECOUAHAS
(eBpaswmiickasi), Herpo-aBCTpajJiouJiHas (PKBaTOpHAIbHASI), MOHTOJOUIHAS
(a3uarcko-amepukaHckas). UYepTbl TPUCITOCOOJEHHOCTH TMPEACTABUTEINICH
YEJIOBEUYECKUX PAC K YCIIOBUSIM CYLIECTBOBAHUA. EQUHCTBO 4eIOBEYECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

TabOmuip! u cxembl: «Bo3unkHoBeHHe COIHEYHOM CHCTEMBI», «Pa3BuTHe
opraHuuyeckoro wmmupay», «PacturenbHas kieTka», <«KuBOTHas KIeTKay,
«IIpokapuornueckas kiuetka», « CoBpeMEHHAasi CUCTEMA OPraHUYECKOTO MUPay,



«CpaBHEHHE aHATOMHYECKHX UYEPT CTPOCHHS YEJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJOTHYECKMX HAXOJOK TPEIKOB
COBPEMEHHOI0 YeJIOBEKay, «/lpeBHenmue moan», «Jpesane moan», «llepsoie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pachh».

O6opynoBanue: Myspku — «[Ipoucxoxnenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIa, HEAHJAEPTAIbLA, KPOMAaHbOHIA), CIIETIKU WIH
M300paXeHHs] KAMEHHBIX OpYJIUil MEepPBOOBITHOTO YeIOBEKa (KaMHHU-YOMIEPHI,
pyoOuna, ckpebia), TeOXpOHOJOrHYecKas Tabnuia, KoJeKuus «DopMel
COXPAHHOCTH HUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Tpaktrueckas padbota Ne 1. «3yyeHue ncKomaeMblx OCTATKOB PACTEHHIA
U KUBOTHBIX B KOJUUICKIIUSIX).

OKckypeusi  «DBOJIIONMS ~ OpraHUYeckoro Mupa Ha 3emiie» (B
€CTECTBEHHO-HAYYHBIN UM KPAEBEIUECKUN MYy3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DOKOJorusi Kak Hayka. 3aJadd H pa3feibl  3KOJOTWH. MeToabl
JKOJIOTUYECKUX WCCIICIOBAHUI. DKOJOTUYECKOE MHPOBO33PEHUE
COBPEMEHHOI'0 YEJIOBEKaA.

Cpenpl 0OuTaHusI OPraHU3MOB: BOJIHAS, HA36MHO-BO3/IYIITHAS, TOUBEHHAS,
BHYTPHUOPTaHU3MEHHASI.

Oxonoruueckue (akropel. Knaccudukamuss sKojI0rH4eckux (PpakTopoB:
abuoTnueckue, OMOTHMUECKHE M aHTPONOTeHHbIE. J[eHCTBHE HSKOIOTHMUECKHUX
(baKkTOpOB Ha OPTaHU3MBI.

AluoTHdeckue (bakTophI: CBET, TeMmneparypa, BIIAYKHOCTb.
®dotonepuoausm. [lpucnocobneHuss opraHu3MoB K JEHCTBUI0O aOMOTUYECKUX
(dbakTopoB. buosiorndeckre puTMbI.

buotnueckue  dakrtopsl. Buasl OMOTHYECKHMX  B3aMMOJICUCTBHIL:
KOHKYPEHIIUS, XWIIHAYECTBO, cuMOuo3 u ero Qopmel. I[lapazutusm,
KOOMEpalusi, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeUTpain3M. 3HaueHHe OWOTHYECKUX B3aUMOJCUCTBUN IS
CYILECTBOBAHMSI OPTAHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU Monyssinud. OCHOBHbIE TOKa3aTean
MOMYJISIIIUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MOMYJISIIUUA U €€ PeryJIsIusl.

JdeMoHCcTpanuu:

[Moptpetsr: A. 'ym6oabar, K. @. Pynbe, 3. I'ekkens.

Tabmuibr u cxemsl: kapta «IIpupomnbie 30861 3eMiany, «Cpeapl oOuTaHus
opranu3MoBy», «®otonepuoausm», «llomymsuun», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJISIuU HHPY30puu-Tyhenbkuy, «llumieBbie nenm».



JlabopaTtopHble M npakTHYecKHe padoThbI:

JlabopaTtopHas pabota Ne 3. «Mopdosiorndeckne 0COOCHHOCTH pacTEeHUI
U3 pa3HbIX MECT OOUTAHUSY.

JlabopaTopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHUE
YEPEHKOB KOJICYCa.

[Ipaktrnueckass padbota Ne 2. «[loacu€r MIOTHOCTU MOMYJSLHUNA pPa3HBIX
BHUJIOB PACTCHUIN.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo01iecTBO Opranu3mMoB — 6uoneHo3. CTpyKTypbl OuoIieHO3a: BUI0Bas,
POCTPaHCTBEHHasA, Tpodudeckas (muineBas). Bumbsi-nomunantel. CBsizu B
OHoIIeHO3E.

Dxonoruueckue cucrembl (3Kocuctemsl). [loHsTue 00 sKocucreme u
ouoreoneHo3e. OYHKIIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemleCTB W IIOTOK DJHEPIUM B
skocucteme. Tpoduueckue (MUILEBBIE) YPOBHU dKOCHUCTEMBI. [luieBbie nenu
u cerd. OCHOBHbIE TIOKa3aTelId »B3KOCHCTEMbI: Ouomacca, NpPOLYKIUS.
DKOJIOTHYECKHUE TTUPAMUJIbL: TPOTYKIIMH, YUCICHHOCTH, Onomacchl. CBOMCTBa
HKOCUCTEM: YCTOMUYMBOCTD, CAMOPEryJIsilus, pa3BuTue. CyKkueccus.

[IpuponHbie 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M pPEK. IKOCHCTEMA
XBOMHOI0O WJIM IUPOKOJMCTBEHHOIO JIeca.

AHTPONOr€HHBIE JKOCUCTEMBI. ATPO3IKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop yCTOMUMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 0uocdepe. ['panuiibl, coOcTaB U CTpyKTypa
ouocdepsnl. XKuoe BemectBo U ero ¢yHkiuu. OcodeHHOCTH Ouochephl Kak
rno0anbHON 3KOCHCTEMBI. J[MHaAMUUeckoe paBHOBecHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemectB M OMOr€OXMMHYECKHE IHUKIBI 3JIEMEHTOB
(yrnepona, azora). 30HAIBHOCTE Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ounochepe 3eMiau. AHTPOINOTEHHbIE HW3MEHEHUS B
ouocdepe. I'modanbHBIE SKOJIOTHYSCKUE TTPOOIESMEI.

CocymiectBoBaHre  mpupoasl M yenoBedecTBa.  CoxpaHeHHe
OuopasHooOpa3usi Kak OCHOBa  ycTtoWuuBocTH  Ouocdepnl. OcHOBa
palMOHANBHOTO YIPABJICHUS MPUPOJHBIMU PECYypcaMu U MX HCIOIb30BaHUE.
JloctrxeHust OMOJIOTUN M OXpaHa MPUPO/IBL.

JleMoHCTpaum:

[Toptpetsi: A. [Ix. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.



Tabmunps! u cxemsr: «[lumessie enu», «buoeHO3: COCTAaB U CTPYKTYypay,
«IIpuponnbie coobmecTBa», «llenn nmuranus», «KoIoruuecKas NUPaMuIay,
«buochepa wu uyenoBek», «IKOCHUCTEMA IMIUPOKOJUCTBEHHOTO  JIECay,
«JKocUCTEMAa XBOWHOro Jeca», «buoneHo3 BomoéMa», «ATpOLIEHO3Y,
«IIpumepHBIE AHTPOINOIEHHBIE BO3JIEUCTBUSA HaA MpUpoay», «BaxHelue
VCTOYHUKH 3arpsA3HEHUs] BO3AyXa M IPYHTOBBIX BOI», «IlouBa — BaxkHenmas
cocraBistonas Ouoceprr», «DakTopsl Aerpaganuu mnous», «llapHUKOBBIN
abdexT», «DakTopbl PaTUOAKTUBHOIO 3arpsisHeHHs] Ouocdepb», «OO0mas
CTpykTypa Ouochepni», «Pactnpoctpanenue x«u3Hu B ouochepe», «O30HOBBIMI
sKpaH 6uochepr», «Kpyrosopor yriepona B 6uocdeper, «KpyroBopor azora
B IIPUPOJIEN.

O6opynoBaHue: MoAenb-amuimKanugd  « TUnu4dHble OMOIICHO3BIY,
repbapuii  «PacturenpHble  cooOmiecTBa»,  Kojulekuu — «buonenosy,
«Bpenurenu BaKHEMINIUX CEIHLCKOXO3SHUCTBEHHBIX KYJIbTYp», Trepbapuu u
KOJUIGKIMM  pPACTEHHH W  KUBOTHBIX, [PUHAJICKAIIME K  Pa3HbIM
JKOJIOTUYECKMM Trpynnam oxHoro Bujaa, KpacHas kuHura Poccuiickoit
denepanuu, N300paKeHU OXPaHIAEMbIX BUIOB PACTEHUN U KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJBTATOB OCBOCHUS IMpeamera «bHoyiorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUNM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHWE HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOITUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOT'O
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHUH, TOHMMAaHUS 3HAYCHHUs] OWMOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpPA30BAHHWIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB W OIEGHKHM WX BO3MOXKHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHON, KOMMYHHUKAaTUBHON M COLIMAIBHON
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIEATEIbHOCTH 3KOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHWE cherudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOseM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU AJII COBPEMEHHOW LMBUJIM3ALNU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY  pa3BUTHUIO,  PAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydarommxcs, GopMHpyeMOil
MIPU U3YYEHUU OUOJIOTUH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASANINX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LIEHHOCTU HAYYHOH JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaOMIOEHHWE, HM3MEpPEHUE, OKCIEPUMEHT U JPYrux),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS W  yHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHUYECKHE JeiCTBHS:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUUN
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELICHUS ITPAaKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMEThb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAILUU (TEKCTE y4eOHOTrO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh U HETPOTUBOPEUNBOCTE;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOIB30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMANMEH: TMPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€301TaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpejiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHYSI IPU PENICHUH YIeOHON 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABJIATH IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HWIEHU C TO3WLHWH HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBAThb PUCKUM W CBOEBPEMEHHO IPUHHAMATh PELIEHHs II0 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buonoruspy
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHHE OHUOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pacTteHuili H. V. BaBuiioBa), onpenensTe rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IOJTYYEHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO pPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY’KaIOIIUX JTIO/ICH, COOI0IEHUSI HOPM IPAMOTHOTO TIOBEJICHUS B OKPY KaIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBaHUE, CIEIJICHHOE HAacJeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHPOBAThH HHPOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (DYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCHIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHME, JKOJOTHYECKHE (aKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs OBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAOIIOACHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIH30BAHHBIX HAYUYHBIX TOHATHH, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTeoIIeHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOMI0IEHUSI HOPM IPaMOTHOTO TTOBEJICHHS B OKPY KaIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMaX (LIeNU MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKJIIOYAIOIIYIO TIICEBIOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE€ TMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aus 1 bubmmorexa [IOK
p H https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 7 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH ! L https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 9 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 5 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 Pesepetioe Bpes L L https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 11 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja 4 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 1 1
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHue pa3IMIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOIOB IPU U3yUYEHUU
OMOJIOTMYEeCKIX O0BEKTOBY
3 buonornueckue cucremsl, MpoOLECCH 1 bubnuoteka [JOK
U UX U3y4EHHUE https://m.eds00.ru/863e6564
4 XuMHYeCKui cocTaB KieTku. Boja u 1 bu6mmoreka [IOK
MHHEpPAIBbHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
SATCH. LOCTAB M CTPOCHHE HETROB https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHast
6 pabora Ne 1 «3yuenue 1 05 bubnmuotexa [JOK
KaTAIMTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTalasbl)y»
b K
7 YraeBosasl. JIunumasl 1 no/morexa [0

https://m.edso00.ru/863e6870
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bubmuorexa [JOK

8 H .ATD
YIJICHHOBBIC KUCIOTHI https://m.edso0.ru/863e6d5c
Hcropust 1 METOABI H3YICHUS
9 KJ'IeTIf)I/I KneToqIfa;I Tez)lqnﬂ Knerka bubmoreia LOK
' pHA. https://m.edso0.ru/863e6e88
Kak IIeJIOCTHAS KUBasi CUCTEMa
CrtpoeHune 2yKapuOTUYECKON KIICTKH.
Jlaboparopnas padota Ne 2
«M3ydeHne cTpOCHUS KIETOK bubnmoreka [JOK
10 pacTeHul, )KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OIHCaHUE)
bubmuorexa [JOK
11 0 o
(JOMeH BelecTB W METabomn3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
12 0} . X
OTOCHITTES. ACMOCHIHTES https://m.eds00.ru/863e7c98
bu6mmoreka [JOK
13 C) i 00
HEPTETHICCKHI OOMEH https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [leneHue
KJIeTKu. MuTo3. JlaboparopHas Eub 1OK
nOJINOTEKA
14 6ota Ne 3 «Hab 0.5
pabotTa A2 5 «HAbIIOEHIE MUTO3a B https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpOIIpemnapaTax»
Bruocunres Oenka. Peakimsa bubmuorexa [JOK
15
MaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
1 T —
6 pasCIAINA — OHOCHHTES Oenka https://m.edso0.ru/863e796e
17 KonrtponsHas pabora no teme bub6nuorexa [IOK

"XHUMHUECKUI COCTAB U CTPOEHUE

https://lesson.edu.ru/
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KIIETKH. JKU3He 1esaTeIbHOCTh
KieTku"

18 Hexnerounsie popMbl )KU3HU — bubnuoreka [IOK
BHUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bubmuoreka [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
kieTok. Omo10TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubnnoreka [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
99 NuauBuayanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 'eneTnka — Hayka o bubnuoteka [JOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIEI0OBaHUS
24 MpU3HAKOB. MOHOTHOpUTHOE bubmmorexa [JOK
P ' puA https://m.edso00.ru/863e8878
CKpEIINBaHUE
UTHOPUIHOE CKpeLUBaHuE. 3aKOH
25 563211314214?401‘0 Hainli:I OBaHUsA bubmmorexa [JOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuerieHHOE Hacle0BaHUE
26 npusHakoB. JIJabopaTopHas pabora 05 bub6nuorexa [IOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO U IUTHOPUIHOTO

https://m.edso0.ru/863e8c60
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CKpeUIMBaHus y Apo30(uiIsl Ha
TFOTOBBIX MUKpOIIpEIapaTax»

I'eneTuka nosa. Hacnenosanue bubmuorexa [JOK

27 1
MPU3HAKOB, CUEIUICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencTBenHas
M3MEHYMBOCTH. JlabopaTropHast
paborta Ne 6. 3yueHue bubnunoreka [HOK

28 . 1 0.5
MOIU(DHUKAITMOHHON H3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBON»

HacneacTBenHnass U3MEHYUBOCTD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnnoreka [JOK
MyTaIui y 1po30Quibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIperiapaTax

bubmuorexa [JOK
r 1
30 CHETHIA HEIoBeKa https://m.eds00.ru/863e8d78
O60061eHue o Teme
bu6mmoreka [JOK
31 «HacnencTBeHHOCTh | 1
https://lesson.edu.ru
W3MEHUYUBOCTH OPTaHU3MOB)
Cenexkuus Kak Hayka v mpoiiecc.
32 Merto LLI u OCTI/I)}I,(I;HI/ISI clzjenlclelc 1705 1 bubmorexa HOK
a . a H https://m.edso0.ru/863e9214
pacTeHUid 1 )KUBOTHBIX

33 buotexHoorus kak orpacib 1 bubnuoteka [JOK
MIPOU3BOACTBA https://m.eds00.ru/863e9336

34 I'ogoBast koHTpOIBHAS paboTa 3a 1 bubnuorexa [IOK
Kypc 10 xmacca https://m.eds00.ru/863e9214

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTraBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas pabota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIOINN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle
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bubmuorexa [JOK

o Heobparumocts ssommownn https://lesson.edu.ru
10 Hcropus xu3Hu Ha 3emiie U METO/bI bubnmoreka [JOK
€€ U3y4eHUs https://lesson.edu.ru
11 I'unoressl MPOUCXOKIACHUS KU3HU bubnuoreka [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
epuoiam https://m.edsoo.ru/863eat6he
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 05 bubnmnoreka [JOK
«M3ydyeHre HCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTreHe3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUN DBOIIOIINNA bu6mmoreka [JOK
YeJI0BeKa https://lesson.edu.ru
18 YenoBeueckue pacsl U IPUPOIHBIE bubnuoreka [IOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
O60061eHue IO TeMe
bu6mmorexa [IOK
19 «BO3HUKHOBEHHE U PAa3BUTHUE KU3HU
https://lesson.edu.ru
Ha 3emiie»
20 KonTposipHas paboTa 1mo pazaeny bubmmoreka [JOK
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"DBONOLIMOHHASA OUOJIOTHS.
BO3HHKHOBEHHE U Pa3BUTHE KU3HU
Ha 3emie"

https://lesson.edu.ru

Okonorus kKak Hayka. Cpenpl

bubmuoreka [JOK
21 O0OUTaHUS ¥ SKOJIOTHICCKHE
https://m.edsoo.ru/863eafec
(baxTopsl
AOGuoTtndeckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
. bubnuorexa [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmorexa [IOK
23 b
HOTHHECKHE (aKTOEI https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktudeckast padbora
, bubnuoteka [JOK
24 Ne 2 «Iloacuér nnoTHOCTH 0.5
. https://lesson.edu.ru
TIOMYJISIIIAIA pa3HbIX BUOB
pacTeHui
o5 Coob1ecTBa OpraHu3MOB — bubnuoteka [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuorexa [JOK
(PKOCUCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE MTUPAMUIbI bubmorexa HOK
N PaMHIBL. https://m.edso00.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKieccus
b K
28 IIpuponaHbIe 3KOCUCTEMBI uonuorexa LO

https://lesson.edu.ru
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bubmuorexa [JOK

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 https://lesson.edu.ru
30 buocdepa — rinobanpHas 1 bubnmoreka [JOK
YKOCHUCTEMA 3eMITH https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnnoreka [HOK
ouocpepsl https://m.edsoo.ru/863ebd16
YenoseuecTBo B Onocdepe 3emiu.
32 CocylecTBoOBaHHE IPUPOIEL U 1 bubmorexa LIOK
ym pHpoa https://lesson.edu.ru
YeJI0BEYECTBA
33 O0606111eH1Ee TeMbI «Co0011IECTBA U 1 bu6mmorexa [IOK
SKOJIOTUYECKHUE CUCTEMBIY https://lesson.edu.ru
HroroBas KOHTpoOJIbHAS paboTa B
34 dbopmate Beepoccuiickas 1 bubmorexa LHOK
P p https://m.edsoo.ru/863ebale
poBepoyHas pabora
OBLIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME
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