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COAEPKAHUE OBYUEHUA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buosnorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JIpYTUMH €CTECTBEHHBIMM HayKamH, (Quiocopued, 3THKOH, ICTETUKOU Hu
npaBoM. Ponb OGuonoruu B (OPMHUPOBAaHUM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cucrtema OMOJIOTUYECKHUX HAYK.

Metonpl TO3HaHUS SKUBOM MpUpOIbl (HAOMIOJEHUE, DSKCIEPUMEHT,
ONHMCaHHWE, H3MEpEeHHue, Kiaccudukanusi, MOACIUPOBAHUE, CTATUCTUUYECKAS
00paboTKa JTaHHBIX).

JdeMoHCcTpanuu:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsuos, /xx. Yorcon u O.
Kpuk.

Tabmumpl 1 cxeMbl: «MeTobl TO3HAHUS KHUBOUW TIPHUPOIBI.

JlabGopaTopHble U MpaKTUHYeCKHe PadoThI:

[Ipaktuueckas pabdora Ne 1. «/cronb3oBaHue pa3iIMdHBIX METOJOB IPH
U3Y4CHUH OUOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) KaK NIPEAMET H3Y4YeHHsS OWOJIOTHH.
OTanuue )XKUBBIX CUCTEM OT HEOPTaHUUYECKON IPUPOIBI.

CpoiicTBa OmocucteM ©W WX pa3HooOpazue. YPOBHU OpraHHU3allUuU
OMoCHCTEM: MOJEKYJSIpPHBINA, KJICTOYHBbIH, TKaHEBBIH, OpPraHWU3MCHHBIM,
MOMYJIAIMOHHO-BUIOBOM, DKOCUCTESMHBIN (6roreoreHOTHYECKHiN),
o6uocdepHsbIil.

JlemoHncTpanuu:

Tabmuuet u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HHUY, «YPOBHU
OpraHU3alry KUBOU NPUPOABD.

O6opynoBanue: mojenb Mojekyibsl JIHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTAB KIIETKH. XUMHUYECKHUE JIEMEHTBI: MAKPO3JIEMEHTHI,
MHUKpPO3JIeMEeHThL. Bo/ia 1 MUHEpalIbHbIE BEIIECTBA.

OyHKUMK BOABI M MHUHEpaJIbHBIX BellecTB B KieTke. Ilogaep:kanue
OCMOTHYECKOTO Oasianca.

benku. CoctaB u crpoeHue 6€1K0B. AMUHOKHCIOTHI — MOHOMEPHI OETKOB.
He3ameHnnmble W 3aMEHHMMbIE AMHUHOKHUCIOTBHL. AMUHOKHCIOTHBIA COCTaB.
YPOBHM CTPYKTYpPBI OEITKOBON MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOMCTBAa OelkoB. buomormueckue
GyHKIMH OENKOB.

depmeHThl — Owmonormueckne KartaauszaTopbl. CrTpoeHue QepmeHTa:
aKTUBHBIA IIEHTP, cyOcTpatHas crnenuduaaocts. Kodepmentsl. ButamuHEL
Otnuaus PepMEHTOB OT HEOPTAHMUECKUX KaTaIM3aTOPOB.

VYraeBoapl: MOHOcaxapuabl (TJIIOKO3a, pubo3a H  JIE30KCHpH003a),
aucaxapuabl (caxaposa, JIaKTO3a) W MOJMcaxapuabl (Kpaxmal, TJIMKOIEH,
1eJUTI0I03a). bronorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuael: Tpurnauuepuasl, Qgocoaunuasl, crepouabl. ['uapoduIbHO-
runpodobubie cBoiicTBa. buonmormueckme ¢ynkunu nunugoB. CpaBHeHHE
YIJIEBOJIOB, OEIKOB U JIUMHIOB KaK UICTOUHUKOB SHEPIUHU.



Hyxneunnoseie kucnorsl: JHK wm PHK. Hykneorunsr — MoHOMEpHI
HykJIenHOBbIX KkucioT. Ctpoenue u ¢ynkuuu JHK. Crpoenue u dynkiuu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIIHH.

Huronoruss — Hayka o xierke. Kierounas Tteopus — mnpumep
B3aUMOJICUCTBUS HJied W (PaKTOB B HAYYHOM MO3HAHUU. MeToibl HU3ydeHUs
KJICTKH.

Knerka kak menoctHas sxuBasi cucrema. OOmMe MNPU3HAKK KIETOK:
3aMKHYyTasi HapykHasi MmemOpana, monekyinbl JJHK kak renernueckuii anmapar,
cCUCTeMa CUHTe3a Oelka.

Tunbl KIETOK: 3yKapuoTHYecKas M Mpokapuoruyeckas. OcobeHHocTH
CTpOEHUs pokapuoTuieckoil kierku. Kierounas crenka 6akrepuii. CtpoeHue
AYKapUOTUYECKOW KJIETKH. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KUBOTHOM H
I'PUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAIUKC,
ux (Qynkmuu. [lnasmatudeckass MemOpaHa, €€ CBOMCTBAa W (DYHKIIMH.
[uromnasma u e€ opranouasl. OgHOMeMOpaHHbIe opraHoubl KieTku: DIIC,
anmmapaT [ombmku, 1nm3ocoMbl. I[lonyaBTOHOMHBIE OPTraHOWIIBI  KIIETKU:
MUTOXOHJIpYH, TIACTUABL. IIponcxoxkaeHne MUTOXOHAPUN W IIACTUI. Buusl
wiactusl. HemeMOpaHHbie OpraHOUIbI KJIETKU: pUOOCOMBI, KIETOYHBIM LEHTD,
LHEHTPHUOJIH, PECHUYKH, )KTYTUKU. OYHKIIUH OPraHOMAO0B KIETKHU. BKitoueHusl.

SAnpo — perynsTopHslil ieHTp KieTku. CTpoeHue sapa: sijaepHas 000I04Ka,
KapuoIUIa3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KIIETKE.

JdemoHncTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneitnen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Juarpammel:  «PacnpeneneHne XUMHUECKMX 3JIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIEN.

Tabnuier 1 cxembr: «lleproguueckas Ta0aUIA XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHre MOJEKYNbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJIEKYJIIbI
oenkay, «Ctpoenue depmentay, «Hykmennossie kucnorel. [JTHK», «Ctpoenue
Monekynbl AT®», «CTpoeHue »>yKapuoTHUECKOM KieTku», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHHE pacTUTENbHOW KIeTKu», «CTpoeHue
MIPOKAPUOTUYECKOW KIETKW», «CTpoeHue sapa KIETKH», «YTIEBOIbDY,
«JIummaer».

OO6opynoBaHue: CBETOBOW MHKPOCKOI, 00OOPYIOBaHWE ISl MPOBEICHUS
HAOJIOICHHUM, W3MEPEHU, SKCIEPUMEHTOB, MUKPOMNpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX ¥ OAKTEPHUATLHBIX KJIETOK.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

Jlaboparopuasi padora No 1. «M3yueHne KaTaIUTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMHIIa3bl WIIM KaTala3hl)y.

JlabopatopHasi pabora No 2. «M3ydeHue CTpOeHUS KIETOK pPACTCHHM,
KUBOTHBIX U OAKTEPH MO MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OMHUCAHUE.

Tema 4. ’KusHeneATeJIbHOCTb KJIETKH.

OOmeH BemecT, Win MeTabomu3M. AcCUMIIIAINS (TUTACTHYECKUH 0OMEH)
U TUCCUMWISIUA (SHEPreTUYECKruil 0OMEeH) — JIB€ CTOPOHBI €IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEHIECTB M AHEPTHUU B MOHUMAaHUHU
MeTadoau3ma.

Tunmer oOmena BemiecTB: aBTOTPO(HBI © TerepoTpodHbIi. Porb
¢dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIICTKE.



®dorocunte3. CBeroBas W TeMHOBas ¢a3pl  (QoTocuHTe3a. Peakiuu
dotocunTeza. DPdhekTuBHOCTH (PoTocuHTe3a. 3HaueHue (OTOCHUHTE3a s
KU3HM Ha 3emiie. BrnusiHue ycioBuil cpenbl Ha (OTOCMHTE3 M CIOCOOBI
NOBBIIIEHUS €0 NPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUM.

XeMocuHTe3. XEMOCHHTE3upylolue OakTepuu. 3HAUEHHE XEMOCHUHTE3a
IUIS )KU3HM Ha 3eMIIe.

DHeprerrueckuii 0OMeH B KJleTKe. Paciiersienue BellecTB, BbIIEICHUE U
AKKyMYJIUPOBAaHHE SHEPrHMM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenue u ero Buabl. KUCIOPOIHOE OKUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OkucnuTenpHOe dbochopunupoBaHnue. D¢ DHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknun matpuuHoro cunTe3a. ['enermueckas wuHbopmanus u JIHK.
Peanuzanus renernyeckoi mHdopmanuu B KieTke. ['eHeTHYeCKui KO U ero
cBoiictBa. TpaHckpunuusi — wMatpuunbii cunte3 PHK. Tpaucnsmus —
OouocuHTe3 Oenka. Ortambl TpaHcusauu. KomgupoBanue amMuHOKUCTOT. Poib
pubocom B OMocuHTEe3e OemKa.

Hexkinerounsie ¢hopmbl xu3HU — BUpPYCHI. MicTopus oTKphITHS BUPYCOB (/.
N. WanoBckuit). OCOOEHHOCTH CTPOEHUS U >KM3HEHHOT'O IIMKJIA BHPYCOB.
bakrepuodaru. bonesnn pacTeHud, >XMBOTHBIX M 4YEJIOBEKAa, BHI3BIBAEMBIC
BUpycamu. Bupyc nmmynoaeduiura yenoseka (BHUY) — Bo3oynurens CI1N/a.
OOparHast ~ TpaHCKpWIIMs, peBepraza W  uHTerpasa. Ilpodunakrrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUIA.

JlemoHncTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmunp! 1 cxeMbl: «Tumnel nutanusy, «Metadonu3zmy», «MUTOXOHIPHUSY,
«QHepreTUIecKuii 0o0Meny», «Xaoporacty, «®orocuntes», «Ctpoenue JJHK»,
«CTtpoenne u (QyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «[ eHeTHyeckuii
kon», «Bupycw», «baktepuodarn», «CTpoeHHE W KU3HEHHBINM LUK BUpYca
CII1da, 6axtepuodara», «Pemnukarus JHK».

O6GopynoBaHue: MO -aNIIINKAIUU «Y 1BOCHUE JAHK 51
TpaHcKpunims», «buocunres 6enka», «CTpoeHHE KIETKU», MOJIETh CTPYKTYPhI
JIHK.

Tema S. Pa3MHOKeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii Uk, WM >KM3HEHHBIM UK KiIeTkd. MHTepdaza m MUTO3.
[Ipomeccrl, mpoTekatomue B uHTepdase. Permkanus — peakius MaTpUudHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIM HA0Op — KapHOTHIL.
JIMTUIONAHBIA W TalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBIL.
[{uTosornuecknue OCHOBBI PA3MHOXKEHUSI W WHIAWBUAYAJIbHOIO PpPa3BUTH
OpPraHu3MOB.

Jlenenue kinetku — muto3. Ctaauu Mutosa. [Iporecchl, mpoucxoasiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOrMYEeCKU CMBICII MUTO3A.

[Tporpammupyemas TuOeNb KIETKH — aromTo3.

@opMbl pa3MHOXKEHHUSI OpPraHU3MOB: O€crojoe | MojoBoe. Buubl
Oecrmoioro pa3MHOXKCHHS: JCJICHHE HAABOE, IMOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BEr€TaTUBHOE  Pa3MHOXKCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €I0 3HAYCHUE JJIS1 CEJICKIINH.

[TonoBoe pa3sMHOXEHUE, €r0 OTAUYUS OT OECOIIOTO.

Meiio3. Craguu meiio3a. IIponeccel, npoucxoasuiue Ha CTaausIX Meiosa.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. buosmormyeckuii CMbICI U
3Ha4YEHUE MEHO03a.



I'amerorenes — mporecc 00pa3oBaHUs TMOJOBBIX KIETOK Y >KHUBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKHN U SMYHUKUA. OOpa3oBaHUE U Pa3BUTHUE MOJIOBBIX
KJIETOK — ramMeT (CrepMaTo30u, SHIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
Oco0eHHOCTH CTpOEHUsl SHUIEKIETOK W crepMaro3ouaoB. OII0n0TBOpPEHHE.
[TapTenorenes.

NupuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Itanbsl SMOPUOHAIBHOT'O PA3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpyssiius, opranorenes. [loctamOpuonanbHoe pazButue. THUIIBI
NOCTAIMOPUOHAIILHOTO Pa3BUTHS: MpsiMOe, HempsMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 UBETKOBOI'O PACTEHHUS: CTPOCHUE
CEMEHHU, CTA/IUH Pa3BUTHS.

JdeMoHCcTpanuu:

Tabmuuelr 1 cxembl: «®DopMbl pa3MHOKEHHUS OPraHU3MOBY, «JBoiHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pAaCTEHUI», «BereratTuBHOE pa3MHOKEHHE
pacteHuit», «Jlenenue kieTku OakTepuil», «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kmerounslii iukiy, «Permmukanus JJHKY, «Murtosy,
«Meito3», «lIpsiMoe u HenpsAMoe pa3BUTHEY, «]'aMETOreHe3 y MIIEKONUTAOIINX
U 4eJIoBeKa», «OCHOBHBIE CTaJIUN OHTOT€HE3A).

OOopynoBaHue:  MHUKPOCKON,  MuKporpenapatbl  «CriepMaTo30uIbI
MJIEKONIUTArOIIEro», «Sileknerka wmiekonurawpmero», «Kapuoknnes B
KJIETKaX KOpEIKa JyKa», MarHUTHasi MOJENb-anIuIuKanus «JleneHue KIeTkm,
monens JIHK, Mmonens MeTadasHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

JlaGopartopHas pabora Ne 3. «HaOmojaeHrne MHUTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHast pa6ota Ne 4. «/3ydeHHe CTPOCHHUS IMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer w 3amaunm reHeruku. lcropuss pasButuss reHeTtuku. Poib
IUTOJIOTMH ¥ IMOPHUOJIOTUU B CTAHOBIICHUM T€HETUKH. BKIam poccHilCKUX U
3apyOEKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKH. MeETombl  TeHETUKHU
(TUOPUIONOTUYECKUN,  IUTOTCHETHYECKHH,  MOJIEKYJISIPHO-TEHETUYCCKUN).
OCHOBHbIE T€HETUYECKHE MOHATHUS. | 'eHeTuuecKass CUMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEUINBaHUM.

3aKOHOMEPHOCTH  HACIIEIOBaHHUS  IPU3HAKOB, yCTaHOBJIEHHble [
Menpaenem. MoHOrHOpHIHOE CKpEIIMBaHUE. 3aKOH €AMHO00pas3usi THOPUIOB
NepBoro mokojeHud. IlpaBuiio AOMHUHMpPOBaHUA. 3aKOH paCIICIICHUS
npu3HaKkoB. ['unoresa ynctorsl rameT. [101HOE M HEMOIHOE TOMUHUPOBAHUE.

JluruOpuaHoe  CKpelyMBaHHE. 3aKOH HE3aBUCHMOTO  HAacCJIeOBaHUS
npu3HakoB. [luToreHeTnyeckue OCHOBBI JUTHOPUIHOTO  CKPEIIUBaHMUS.
AHanusupymouiee CKpEILIMBAHUE. Hcnons3oBanue AHAIM3UPYIOLIETO
CKpELIUBaHUs JIJIsl ONpPEeIeSICHUs] TeHOTHUIa OCOOU.

CuemienHoe HacienoBanue mnpu3HakoB. Pabora T. Moprana mo
CLUCIUICHHOMY HACJIEAOBAaHUI0 Te€HOB. HapylieHne cuemsieHuss TeHOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTHU. [ €eHETHYECKUE KapThI.

['enernka nosa. XpoMOCOMHOE ONPEAENIEHNE NOJIA. AYTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMoraMetrHele W reTeporameTHbie Oopranu3mbl. HacnemoBanue
MPU3HAKOB, CLIETJIEHHBIX C IMOJIOM.



N3MeHunBOCTb. Bunpl  M3MEHUYMBOCTH: HEHacJIe/ICTBEHHAs u
HacjeACTBeHHas. Ponb  cpeapl B HEHACHEACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHOW HM3MEHYMBOCTH. BapualvoHHBIA psa u
BapualnMoHHas KpuBas. Hopma peakuum npusHaka. KonauyecTBeHHbIE H
KauyeCTBEHHbIE MPU3HAKK U WX HOpMa peakiu. ColicTBa MOIU(PUKALIMOHHOM
U3MEHYUBOCTH.

HacnencrBenHnasi, Wi reHOTUIIMYECKAs, U3MEHUYUBOCTh. KoMOuHaTHBHAS
U3MEHYMBOCTh. Melo3 W TMOJOBOM MpollecC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. MyTanMoHHas uW3MeH4YMBOCTh. Kiaccudukanus MyTanui:
TE€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacTora H NOpPUYUHBI MYTAIUM.
Myrtarennbie (pakTopbl. 3aKOH TOMOJIOTMYECKHX pPSAJIOB B HACIEICTBEHHOH
m3MenumBoctu H. Y. BaBuiiosa.

BresinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun udenoBeka. OCHOBHBIE METONBI N€HETUKU
YEJIOBEKa: rE€HEeaJIOrMYECKU, OJIM3HEIIOBBIH, UTOr€HETUYECKUH,
OMOXUMHUYECKUN, MOJIEKYJIApHO-TeHeTuYeckuii. COBpPEMEHHOE OmpeeieHue
T€HOTHUINA: OJTHOT€HOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomonisto [1I[P-ananuza. HacnencrBenHble 3a00jieBaHMs YEJIOBEKA: T'€HHBIC
00s1€3HU, 00JIE3HU C HACJIEICTBEHHON MPeIpacioioKeHHOCTbIO, XPOMOCOMHBIE
6oneznu. ComaTudeckue U TreHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[IpuHIUIIBL 370POBOTO 00pa3a >KU3HHU, JUATHOCTUKH, MPODUIAKTUKHN U JICUCHHUS
reHeTHYeCKuX Oosie3Her. MeanKo-reHeTuueckoe KOHCYIbTUPOBaHNE. 3HAUECHUE
MEIULMHCKON T'E€HETUKM B TMPEJOTBPAIICHUM U JICUCHUH T'€HETUYECKUX
3a00JIeBaHUI YeTOBEKA.

JdemoHncTpanum:

[Toptpersl: I'. Mennens, T. Mopras, I'. ne @pu3s, C. C. Uerepukos, H. B.
Tumodeen-Pecorckuii, H. V1. BaBuios.

Tabmumer w  cxembl: «MOHOTHOPUIAHOE  CKpEUIMBaHUE U €T0
UTOT€HETUYECKAs] OCHOBA», «3aKOH PACILICIUICHUS U €ro LUTOr€HEeTHYecKas
OCHOBa», «3aKOH YHUCTOTBHI Tramer», «JluruépumHoe CKpemuBaHUEY,
«lluTomoruyeckue OCHOBBI  JUTHOPUIHOTO  CKpellMBaHuUs», «Meio3y,
«B3anMonenCcTBUE aJUIENIbHBIX T'E€HOBY», «l €HeTHYeCKHe KapThl PpACTEHUM,
KUBOTHBIX U YeloBeKa», «['eHeTuka mosna», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIUIEHHOTO0 € TmojoM», «KapuoTumbl 4YeloBeKa H MKUBOTHBIX», «Buabl
M3MEHUYMBOCTHY», «MoaudukanmonHas n3MEHYUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoOHHASI H3MEHUYHUBOCTH.

O6opynoBanue: Mojenu-anriuKanuu «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmnoe pomuHMpoBanue», «JluruOpuaHoe ckpemmuBanuey», «llepekpéct
XpOMOCOM», MUKPOCKOIN W MUKpompemapaT «J/[po3odwmmnay (Hopma, MyTaruu
(bOpMBI KPBUTEEB U OKPACKH Tema), repOapuii «I opox mOCEeBHOW.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

Jlaboparopnas pabota Ne 5. «/3ydyeHune pe3yabTaToB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y APO30(HIIBI Ha TOTOBBIX MUKPOMPEIapaTaxy.

Jlabopatopnass pabora Ne 6. «M3yuenne MoaudUKAITMOHHOM
M3MEHYUBOCTHU, MOCTPOCHUE BAPUAIIMOHHOTO Psijia U BApUALIUOHHON KPUBOII».

Jlaboparopnast padota Ne 7. «AHanu3 MyTanuii y 1po30(WiIbl HA TOTOBBIX
MUKpOIpenapaTax».

[IpakTuueckass pabora Ne 2. «CocTaBlieHHME€ U aHalu3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekiusi Kak HayKa M Mpouecc. 3apoKJACHUE CEIEKIIUA U JIOMECTUKAIIHSL.
VYuenne H. WM. BaBuioBa 0 I1eHTpax NPOUCXOXKACHUS W MHOTroo0pasus
KYJbTYPHBIX pacTeHUi. [{eHTpbl NpOUCXOXKICHUS TOMAIIHUX KUBOTHBIX. COpT,
II0POJIa, LITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MaccoBbI U MHIUBUYAIbHBIA OTOOPHI
B CEJIEKIIMU PACTEHUM M KUBOTHBIX. OIlEHKAa ASKCTEphepa. bIM3KOpOaCTBEHHOE
ckpemBanue — UHOpuAWHT. YUucras nunus. CKpeniMBaHUE YUCTBIX JIMHHIM.
['ereposuc, wnu rubpuaHas cuna. HepoJacTBeHHOE CKpelBaHue — ayTOPUANHT.
Otnanénnas tuOpuam3anus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
IIOJIyYECHUE TIOJUIUIOUIOB. JIOCTMIKEHUS CEJIEKIIMU PACTEHUM, >KUBOTHBIX W
MHUKPOOPTaHU3MOB.

buorexHonorus kak orpaciib IpOU3BOACTBA. ['€HHAs MHXKEHEPHUs. DTallbl
co3nanusi pekomOuHantHou JIHK wu TpancreHHwix opranuszmoB. Kierounas
uHxkeHepud. KierouHele KyabTypbl. MHKPOKIOHAIBHOE  PAa3MHOKEHHE
pacreHui. KIIOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX
OpPraHU3MOB. JKOJOTMYECKUe M dThyeckue mpodsiembl. MO — reHeTudecku
MOJIU(PUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptperer: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabnuuel u cxembl: kapta «lleHTpBl MPOUCXOXKIEHUS U MHOrooOpasus
KyJIbTYpHBIX  pacTeHuit», «llopoapl moOMamHMX KHUBOTHBIX», «CopTta
KYyJIbTYPHBIX pacTeHui», «OtnanéHHas rudpunusaiusy», «PadoTel akamemuka
M. ®. MBanoBay, «Iloaumnonaus», «O0BEKTH OMOTEXHOJIOTUHY, «KieTouHble
KyJbTYypbl W KIOHHpOBaHuUe», «KOHCTpynpoBaHHE U NEPEHOC T'EHOB,
XPOMOCOM.

OO6opynoBanue: MyJSDKM IUIOJJOB M KOPHEIUIOJOB JUKUX (OpM U
KYJIBTYPHBIX COPTOB pacTeHuil, repdapuii «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpakTH4ecKne padoThbl:

Okckypcus «OCHOBHBIE METOABI U JIOCTUKEHHUS CEIIEKIUH PACTEHUNl U
KUBOTHBIX  (Ha  CEJNIEKUUOHHYIO  CTaHIIUIO, IUIEMEHHYI0  (epmy,
COPTOHMCTIBITATEIILHBIN yYY4aCTOK, B TEIUIMYHOE XO3SHUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHAsSE OMOJIOTHS.

[IpeanocbuIKu BO3HUKHOBEHHS 3BOJIIOLUOHHOW TEOPUHU. DBOJIOLMOHHAS
Teopus U €€ MecTo B OHOi0ruu. BivsiHue 3BOTIOLMOHHON TEOPHH HA pa3BUTHE
OMOJIOTUY U APYTHUX HAYK.

CBuzerenscTBa 3BOMOLMH. [lasieoHTOIOrMYECKHE: TOCIENOBATEIBHOCTD
MOSIBJIICHUS BUJOB B TMAJCOHTOJOTUYECKOW JIETOMUCH, IMEPEXOAHbIE (OPMBIL.
buoreorpaduyeckue: cxomctBo W pasznuune (GayH u (QIOp MaTEpPUKOB U
OCTpPOBOB.

OMOpPHUONOrMYECKHe: CXOJACTBA MU Ppa3inuuus >MOPHOHOB pPa3HBIX BHIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTUYHbIE, AHAJIOIMYHBIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METaOONMUYECKHUX MyTeH y BCeX
OpPTaHHU3MOB.

OpomonmonHass teopus Y. JlapBuHa. Ilpeanocsliku BO3HHKHOBEHMS
JapBUHK3MA. J[BIKyIIME CHUJIBI BOJIONUU BHIOB 10 JlapBuHy (M30BITOYHOE



Pa3MHOKEHUE pu OTPaHUYEHHOCTH pecypcos, HEonpeaeIEHHas
M3MEHUMBOCTh, 0Oph0a 3a CyIIeCTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Bostoruu (CTD) u € 0OCHOBHBIE TTOJIOKECHHUS.

MukpoaBomonus. [lomynsinus kak eIMHUIA BUIA U 3BOJIIOLUU.

JIBrxyiue cuibl ((pakTopbl) 3BOJTIOLMHA BUAOB B IPUpoAe. MyTallMOHHBIHI
npolecc U1 KOMOWHATUBHAS MU3MEHYUBOCTH. [lomynsiroHHbIe BOJHBI U Apend
reHoB. M3051us U MUrpamnusi.

EcrectBennsiit orO0p — Hampabisitonuid (GakTop SBoOIUU. DOpMbI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco6eHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojtouuu. [Ipumeps
NPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMopd03bl U UIHO0aAANTAIIH.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHbIE (POpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIeCcKoe.

MakposBomonusi. Dopmbl  3BONIOUMU:  (puUsleTHYECKas, TUBEPIreHTHas,
KOHBEPreHTHasl, nmapasuienbHas. HeodpaTuMocTh HBONIOIUH.

[Ipoucxoxnenue oT HECITCIIUATM3UPOBAHHBIX ITPEIKOB.
[Iporpeccupytomias cnienyanu3anus. AganTUBHAS pajaualiys.
JdeMoHCcTpanuu:

[Toptperst: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronnep, A. H. CeBepios.

Tabmuupr u cxembl: «Pa3BuTHE OpPraHMYECKOrO0 MHpa Ha 3eMiey,
«3apoJIbIIIN MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «Dopmbl 60pHOBI 32
cymectBoBanue», «EcTtecTBeHHBI  0TOOpP», «MHOroobpasue COpTOB
pacTeHun», «MHoroob6pasue IOpOx JKUBOTHBIX», «[Tonmyssuny,
«MyTarmoHHasi U3MEHYUBOCTHY, «ApoMopdo3bl», «anoananranuny, «O0mas
nereHepanus», «/IBmkymue cuwibl 3Bomonun», «Kapra-cxema wapuipyra
IIyTELICCTBUSA 4. JapBuHay, «boprba 3a CYLIECTBOBAHUE,
«[Ipucnocobnennocth opranu3zMoBy», «l'eorpadguueckoe BUA00O0pa3OBaHUEY,
«DKOJIOTUYECKOE BUA000pa30BaHUEY.

OO6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C PAa3IMUYHBIMU TUTIAMU OKPAaCKH,
HaOOp TUIOZIOB M CeMsiH, KOJuTeKIus «[IpuMephl 3aIUTHRIX TPUCTIOCOOICHUNA Y
KUBOTHBIX», MOJIeTh «OCHOBHBIE HAMPABIECHUS SBOJIONHIY, 00bEMHAS MOJIENb
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra mwupa, KojuteKius «DopMbI COXpPaHHOCTH
HCKOMAEMBbIX JKHUBOTHBIX M pacTeHui», monenp amnmiukanusa «llepekpéct
XpOMOCOM», BiaxHble mnpenaparsl «Pa3Butue HacekoMmoro», «Pa3Burue
JSATYIIKWY, MUKponpenapat «J{po3odunay (Hopma, MyTtaruu GOpMbl KPEUTHEB U
OKpacKH TeIa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbl:

Jlaboparopnas padora Ne 1. «CpaBHEHHE BHIOB MO MOP(})OIOTHIECKOMY
KPUTEPUIO.

JlaGopaTtopnas padora Ne 2. «Onucanue MpUCIIOCOOICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapakTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHbIE NpPEACTABICHUS O 3apOXKJICHUU XU3HU. HaydHble rumoresbl
BO3HUKHOBEHUS XW3HU Ha 3emiie: aOMOoreHe3 M MaHCHepMusi. XHUMHUYECKas
ABOMIONMS. AOMOTEHHBIM CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCNEPUMEHTAIBHOE MOATBEPKIACHUE XUMHYECKOW 3BOMoNMU. HauanbHbie
stanel Ouosormueckoi sBomtounu. I['mmoreza PHK-mmpa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYP ¥ BO3ZHHUKHOBEHHE MPOTOKIETKU. [lepBbie KIETKU U UX
sBooIMA. DOpMUPOBAHME OCHOBHBIX T'PYIIT dKUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emiie 110 3pam u nepuogam. Karapxei. Apxeiickas u
nporepo3oiickas Hpbl. Ilanmeo3oiickas spa u €€ Tepuoabl: KEMOPHUICKUIMA,
OPJOBUKCKHH, CHITYPUHUCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaiiHo30iickass %pa W €€ Tmepuoibl: TMaleOreHOBBIM, HEOTrCHOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepUCTUKA KJIMMAaTa U re0J0rnYecKuX nporeccoB. OCHOBHBIE ATaIIbl
ABOJIIOIMU PACTUTEIBHOTO U >KMUBOTHOT'O MHUpa. ApoMopdo3bl Y pacTeHUd U
XKUBOTHBIX. [[0osIBNIEHUE, paclBET U BBIMUPAHUE FPYII KUBBIX OPTAaHU3MOB.

Cuctema OpraHMYecKOro MHpa Kak OTPaKeHHE 3BOIOLUU. OCHOBHBIE
CUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

OBoMOIMs ~ 4YeJIOBEKa.  AHTpPONOJOrMsl  Kak  Hayka. Pa3Butue
NOPEACTAaBICHUA O  IMPOUCXOXKICHUM  4elioBeKa.  Meroabsl  M3y4yeHUus
aHTpornioreHe3a. (CxoacTBa W pa3auyusi  4YEJIOBEKA W HKUBOTHBIX.
CuctemMaTH4yecKOoe MOJ0KEHUE YEIOBEKA.

HBuwxymue  cunbl  (dakTtopsl) — aHTpororeHesa.  HacnemcrBenHas
U3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIecTBeHHbIH 00pa3 >KU3HH,
U3rOTOBJIEHUE OPYIU TPY/AQ, MBILLICHHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBU DJBOJIIOLMHM YEJIOBEKA: ABCTPAJIONUTEKH,
Yenosek ymenbid, YenoBek npAMOXOAAIINM, YeIOoBEK HEaHACPTAIbCKUN,
UYenoBek pa3ymHblil. Haxonkyn HCKONMaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBAHMS,
00J1aCTh pacpoCTpaHeHUs, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOIMEOUTHAS
(eBpasuiickasi), Herpo-aBCTpaJioujHas (dPKBaTOpUaibHAsI), MOHTOJIOMIHAS
(a3uaTcko-amepukaHnckas). UepTbl MPUCIOCOOJIECHHOCTH  MPEACTaBUTENCH
YEJIOBEUECKUX Pac K YCIOBHUSM CYILIECTBOBAHUA. ENMHCTBO 4eOBEYECKUX pac.
Kpuruka pacusma.

JdemoHncTpanum:

[Toptperst: ®@. Penn, JI. [Tactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuiel 1 cxeMbl: «Bo3nukHoBenne COJIHEUHOM CHCTEMEBI», «Pa3BuTHE
opraHuyeckoro wmmupay», «PacturenbHas kieTrka», <«OKuBoTHas KieTKay,
«Ipokapuornueckas kineTka», «CoBpeMEeHHasi CUCTEMa OPraHUYECKOro MUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEIIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMUYECKUX HAXOJIOK TMPEIKOB
COBPEMEHHOI0 YeJIoBEKay, «/[peBHenue moam», «/pesuue moan», «Ilepseie
COBPEMEHHBIE JIIOANY, «Uer0BeUeCKHne pace».

O6opynoBanue: wmymspku — «l[Ipoucxokaerne  denmoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAHIEepTalblla, KPOMAaHbOHIIA), CIEHKH HIIH
M300paXeHUs KAMEHHBIX OpYAUN MEPBOOBITHOIO YEIOBEKa (KaMHHU-YOIIEPHI,
pyouna, ckpebna), TeOXpOHOJIOTHYECKass Talnuma, Koieknus «DopMbl
COXPAHHOCTH UCKOIIAEMBIX )KUBOTHBIX U PACTEHUM.

JlaGopaTopHble U NpaKkTHYecKne padoThbl:

[IpakTuueckast padora Ne 1. «M3yyeHrue UCKOMaeMbIX OCTaTKOB pacTEHUM
Y AKUBOTHBIX B KOJUIEKIIHSIX.

DKCKypcus «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIM WIH KpaeBEAUYECKUN My3€el).

Tema 3. Opranusmsl ¥ OKpYysKaloLas cpeaa.

DOKoJIorusi Kak Hayka. 3ajJadyd M pa3fenbl  dKoJoruu. MeTojbl
3KOJIOTUYECKUX HCCIEAO0BAHUN. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOT O
YEJI0BEKA.



Cpenpl oOuTaHMsI OPraHW3MOB: BOJIHAs, HA3EMHO-BO3/yIlIHAsI, [TOYBEHHAs,
BHYTPUOPTaHU3MEHHasI.

Okonornuyeckue Qakropsl. Kiaccudukanus skogornyeckux (HakTopoB:
abuotuyeckue, OMOTHYECKHME M AaHTPOIOTreHHbIE. J[eHCTBHE 3KOIOrMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

AOuoTtuyeckue bakTopHI: CBET, TeMIieparypa, BJIQYKHOCTb.
®oronepuoausm. [lpucrnocobnaeHuss OpraHu3MOB K JCUCTBUIO aOMOTHYECKHUX
¢dakTopoB. buonornyeckue puTMBI.

buornueckue  dakToppl.  Buabl  OMOTHYECKMX  B3aUMOCHCTBHIA:
KOHKYPEHIIUS, XUIIHUYEeCTBO, cuMOMo3 u ero Qopmel. [lapaszutusm,
KooTepalus, MyTyalu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HEUTpaiu3M. 3HauYeHHe OMOTHMYECKMX B3aUMOJICUCTBHUM IS
CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH monyisiuud. OCHOBHBIE TOKa3aTenu
MOIYJISIUU: YUCICHHOCTh, TUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTh, MPHUPOCT,
murpanus. J[lnHaMuka YuCIE€HHOCTHU MONYJISIUUU U €€ PEryJIsLysl.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabnuue u cxembl: kapra «lIpupoansie 30Hb1 3emiiny, «Cpeabl oOOUTaHUs
opranuzMoBy», «®oronepuoauzmy, «llonmynauun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH MOMYJISAIUU HHGY30pUU-TY(henbkuy, «[lumieBsie memnm».

JlabGopaTopHble U MpaKTUHYeCKHe PadoThI:

Jlaboparopnast pabota Ne 3. «Mopdomornueckne 0COOCHHOCTH PaCTCHUM
U3 pa3HBIX MECT OOUTaHUS.

JlaGoparopHass pabora Ne 4. «BrnusHue cBera Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabora Ne 2. «[loacuéT MIOTHOCTH MOMYJALMA Pa3HbBIX
BUJIOB PACTCHUI.

Tema 4. CooOmecTBa M 3K0JI0rHYecKHe CHCTEMBbI.

Coo01ecTBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIleHO3a: BUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bunmpl-momMuHantel. CBsi3u B
OuoIeHo3e.

DKoJIorn4Yeckre cucteMbl (3kocuctembl). lloHsiTue 00 3KOCcHUcTEME U
ouoreorneHoze. DyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOIYIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BemeCTB M TMOTOK 3HEPIrUd B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU dKOocUCTEeMBI. [luieBbie nenu u
cetu. OCHOBHBIE TIOKa3aTeld  dJKOCHUCTEMBI: OuWomacca, MPOIYKIIHS.
DKOJOTUYECKHE TMHPAMUJIBI: TIPOAYKIIMU, YUCICHHOCTH, OroMacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUYHUBOCTH, CAMOperyisiuus, pa3surue. Cykieccus.

[IpuponHble HPKOCHCTEMBI. JKOCHUCTEMBbI 03€p U peK. IKOCHCTEMaA
XBOMHOI'O UM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpPONIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBL.
buonoruueckoe u X035UCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak (akTop ycroiumBocTu 3K0ocUCcTeM. CoOXpaHEHHE
OMOJIOTMYECKOI0 pasHOoOOpa3us Ha 3emiie.

VYuenne B. U. Bepranckoro o 6uocdepe. ['paHuIisl, coctaB u CTpyKTypa
ouocdepnl. XKuboe BemrectBo U ero pyHkuuu. OcobeHHocTH OGuochepbl Kak
TIO0ATBHON JKOCHCTEMBI. J[MHaMH4Yeckoe paBHOBECHME W OOpaTHas CBS3bh B
ounocdepe.

KpyroBopoTsl BemecTB U OHMOT€OXMMHUYECKUE LHKJIBI 3JIEMEHTOB
(yrnepona, azora). 30HAIBHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.



UYenoBeuectBO B Ouochepe 3emMiau. AHTPONOTeHHbIE H3MECHECHHUS B
ouocdepe. ['modabHBIE IKOJIOTHYECKUE TTPOOIEMBI.

CocymiecTBoBaHHE  MPHUPOJIBI U 4YeIoBEeUYeCTBa. Coxpanenue
OmopaszHooOpa3usi Kak OCHOBa  ycToWyumBocTH  Omocdeprl. OcHoOBa
PAlMOHAIIBHOT'O YTIPABIEHUsI NPUPOJAHBIMU pECypcaMu U UX HCIOJIb30BaHUE.
JlocTrkeHrs: OMOJIOTHH M OXpaHa MIPUPOIBI.

JdeMoHCcTpanuu:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuue! u cxemsbl: «llumeBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«[Ipuponubie cooOmiecTBay, «llenu nuranusy, «IKOIOrHUECKass MUPAMUIAN,
«buocepa um  dyemoBek», «IKOCUCTEMA UIIMPOKOIUCTBEHHOTO  Jiecay,
«9KocucrteMa XBOWHOro Jjeca», «buoleHo3 BogOEMA», «ATPOIICHO3Y,
«[IpuMepHbIE aHTPOINOreHHbIE BO3JEHUCTBUA Ha MpUpoONy», «BaxHeime
UCTOYHUKH 3arpsi3HEHUs BO3JyXa W TPYHTOBBIX BOJ», «[louBa — Ba)kHehmias
coctapisonias ouocheps», «DakTopbl nerpaganuu mouBy», «llapHUKOBBIM
abdexT», «DakTOphl PAAMOAKTHUBHOTO 3arps3HeHus Ouochepbl», «Oomas
CTpYKTypa Ouocdeps», «Pacrpocrpanenue xu3Hu B ouochepe», «O30HOBBIN
sKkpan ouocdepoi», «Kpyroopor yriepoaa B 6uochepe», «KpyroBopor a3ora B
IPUPOJIEH.

OO6opynoBanue: MoJieb-anIuinKalus « TunuaHbie OMOIEHO3bI», repbapuii
«PacturenbHbie  coobmiecTBa», Kosuiekiuu — «buoneHo3»,  «Bpegutenu
BOXHEHIINX CEIIbCKOXO3SIMCTBEHHBIX KYIbTYp», TrepOapud H  KOJUICKIIUH
pacTeHUI U JKUBOTHBIX, IPUHAJICKAIINE K PAa3HBIM AKOJIOTHYECKUM TpyMIam
onmHoro Buaa, Kpacuas kuura Poccuiickoit ®enepannu, HU300paKeHUS
OXpaHsIEMBIX BUJIOB pacTeHui u KUBOTHBIX.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA I[TPOI'PAMMLI II0
BUOJIOTUN HA BA3OBOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHHMA

Cornmacao ®I'OC COOQO, ycraHaBIMBaWOTCA TPEeOOBaHUSI K pe3yjbTaram
OCBOCHMSI OOYYaIOIMMHUCS MpOrpamMM CpedHEero oluiero oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType NTUUHOCTHBIX pE3yJIbTaTOB OCBOCHMS npenmera «buonorusy»
BBIJICJICHBI ~ CJICAYIOIIME  COCTABJISIONIME:  OCO3HAHME  OOYYaIOIIUMUCS
POCCHUMCKOM TpakJAaHCKOM MJIAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOTPEICIICHUIO, HAJIMYME MOTHBALIUU K OOYUECHHIO
OuoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN TUIHOCTH Ha
OCHOB€ KJIIOYEBBIX I[EHHOCTEH M MCTOPUYECKUX TpAIULMN  pa3BUTHUA
OMOJIOTMYECKOT'0  3HAHHWS, TOTOBHOCTb M  CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCSI B CBOEH  JEATEIIBHOCTH  I[EHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPHUCYIIUMH CHUCTeME OMOJOTMYECKOTo OOpa3oBaHUs, HATUYHE
AKOJIOTMYECKOTO IIPAaBOCO3HAHMS, CIOCOOHOCTH CTaBUTh II€IW M CTPOUTH
YKW3HCHHBIC TUTaHBI.

JIn4yHOCTHBIC PE3YIbTAaThl OCBOCHHUS MpeaMeTa «bruonorus» JoCTUTaAIOTCS
B €IMHCTBE Yy4ye€OHOW M BOCMUTATEIBHOW NEATETHHOCTH B COOTBETCTBHH C
TPAJIULIMOHHBIMA POCCUMCKMMHM COLHUOKYJIBTYPHBIMUA, HCTOPUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IIPUHATHIMA B OOIIECTBE IIPaBHIIAMH H
HOpMaMH  TIOBEACHHS U  CIOCOOCTBYIOT  TpoIleccaM  CaMOIIO3HAHMS,
CaMOBOCITUTAHUS U CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEHN IMO3ULIMHU JIMYHOCTH,
NaTPUOTHU3MA, YBAXKECHUS K 3aKOHY U TIPaBOIOPANKY, YEIOBEKYy Tpyda H
CTapiieMy TIOKOJEHHUIO, B3aMMHOTO YBa)XXEHUs, OEpPEeKHOr0 OTHOIIECHUS K
KYJbTYPHOMY HACJICIUIO W TPAAULIUASIM MHOIOHAIIMOHAJIBLHOTO  Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKaIOIIECH cpelie.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS ydeOHOro mnpeamera «buomorus»
JTOJKHBI OTpakaTb ~ TOTOBHOCTb W CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJCTBOBAThCA C(HOPMHUPOBAHHOW BHYTPEHHEH IO3UIMECH JIUYHOCTH,
CUCTEMOM I[EHHOCTHBIX OpPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHHUX YOEKICHHI,
COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUUMCKOTO OOIIECTBA,
pacliMpeHue >KU3HEHHOIO OIbITA W ONbITa JESITEIbHOCTH B IPOLECCE
peanu3alri OCHOBHBIX HAINPABICHUN BOCIMUTATEIBHOU NESITEIbHOCTH, B TOM
YUCJIC B YACTHU:

1) rpa:kaIaHCKOro BOCIUTAHMS

ChOpPMHPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMA  OOYyYaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB MU OOS3aHHOCTEH, YBa)KCHUE
3aKOHA U IPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPH CO3JAHHU
y4€OHBIX MPOEKTOB, PEIICHNN YICOHBIX W MTO3HABATEIHHBIX 3a]1a4, BBIMTOTHEHU U
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TO3HUIIMIO IO OTHONIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€



YMEHHE YYUTHIBATh B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMHU [IEHHOCTSMHU
U COIIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOLIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBIX, TO3HABATEIbHBIX W UCCIENOBATEIbCKUX 3aJlay, YBaKUTEIbHOTO
OTHOIIICHUS] K MHEHHUIO OINMOHEHTOB NPH OOCYXJIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOT0 COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTh pOCCUICKOMN IPaKIaHCKOMN UJECHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUS K CBOEMY HApoOJAy, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponunou, ropmoctu 3a cBOM Kpail, CBOO PolnHYy, CBOM SI3bIK U KYJBTYPY,
IPOLIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEIUI0 M NaMITHUKAM
IPUPOJbI, JOCTHKEHUsIM Poccuu B Hayke, HCKYCCTBE, CHOPTE, TEXHOJIOTHSX,
TPYyAe;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCUUCKHMX YU€HBIX B CTAHOBIICHHE U
pa3BUTHE OMOJIOTWHW, MOHUMAHUS 3HAYCHHS OMOJOTMU B TO3HAHUU 3aKOHOB
IPUPO/IbI, B dKU3HU YEIIOBEKA M COBPEMEHHOI'0 00I11eCTBA;

ujeiiHas yOexxIEHHOCTh, TOTOBHOCTh K CIIYXEHUI0 M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €r0 CyJIs0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS,;

CIIOCOOHOCTh OILICHMBATh CUTYAIIMIO U MIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTONYMBOTO OYyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSAM, CO3/IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O IPUHSTUS LEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapos1oB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOUICHHWE K MHpPY, BKJIIOUYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUII,

MMOHUMAHUE HMOIMOHAIBHOTO BO3JECUCTBUS KUBOW NPHUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUAAX HUCKYCCTBa, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (pPOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOIMOHAIBLHOIO 0JIaroNmoJyYns:

MOHNUMAHUE W peau3amus 3J0pPOBOro M 0e30macHoOro obOpasza KU3HH
(3mopoBoe mHUTaHWE, COOMIOJCHWE TUTHCHWYECKWX TIPaBUJI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHSATAA W OT/AbIXa, peryispHas Quzndeckas
aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37]0POBbIO;

MMOHUMAHUE IIEHHOCTH TMPaBWI WHJUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TIOBEACHUS B CHUTYyaIUSIX, YTrPOXKAIOMIUX 3J0POBBI0 M IKU3HU
JIIOIEH;

OCO3HAHUE  TIOCJIEACTBUA W  HENPUATUS  BPEIHBIX  MPUBBIUEK
(ynorpe0yieHust aakoroisi, HAPKOTUKOB, KypEeHHUSI);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBa, TPYI0IIO0UE;



TOTOBHOCTh K aQKTHBHOM JIESATEIBLHOCTH TEXHOJOTMYECKOW W COIMaIbHOU
HaNpPaBJIEHHOCTH, CIIOCOOHOCTH UHUIUUPOBATh, TUTAHKPOBATH u
CaMOCTOSITEIILHO BBITIOJIHATH TaKyHO JeSTEeIbHOCTb;

UHTEpEC K pa3IuuHbIM cdepaM MpodecCHuOHAIbHOW JeATEIbHOCTH,
yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOp OyyIel npodeccuu U pearn30BbIBATH
COOCTBECHHBIC KU3HCHHBIC TUTAHBI;

TFOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSYKEHUHU BCEU KU3HU;

7) 3KOJIOTHYeCKOT0 BOCITUTAHUSA

AKOJIOTHYECKHU 11€JIeCO00pa3HOE OTHOIIEHUE K MPHUPOAE KaK HMCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIILIEHUE YPOBHS JKOJIOIMYECKOM KYJIbTYphl: MPUOOPETEHHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB U OILIEHKM UX BO3MOXHBIX IOCJIEACTBUN s
OKpYXaIoIlen Cpeibl;

OCO3HaHME TI100aJTBLHOTO XapakTepa HKOJIOTMUYEeCKUX MpoOieM U MyTel ux
pEIIeHMS;

CIIOCOOHOCTh HCIIOJIB30BaTh NpHOOpETaeMble NpPU HU3YyYEHUU OHOJIOTUU
3HaHMSI W YMEHHS TPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOIOIIONIb30BaHUEM  (COONIOZIEHME TpaBUJl TMOBENECHUS B  MPHUPOJE,
HANPaBJIICHHBIX HA COXpaHEHUE DPABHOBECHUS B JKOCHCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochephl);

aKTUBHOE HEMPUSTUE JCUCTBUM, NPUHOCAIIUX BpEI OKPYKaIOIICH
IPUPOJHON Cpefie, YMEHUE MPOTHO3UPOBATh HEOIArOMPUATHBIE YKOJTOTUYECKUE
MOCIIC/ICTBUSA MPEANPUHUMAEMBIX JICHUCTBUI U MPEOTBPAIIATD UX;

HAJIMYKAE PA3BUTOTO JKOJOTHYECKOTO  MBIIUICHUS, OKOJIOTHYECKOU
KYJIbTYpBI, OIbITA JESITEIILHOCTH SKOJOTUYECKOW HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIbHOM, KOMMYHUKATUBHON U COLUAIBHOM
NPAaKTUKE, TOTOBHOCTH K YYacCTHUIO B  TMPAKTHYECKOH  JeATEITbHOCTH
HKOJIOTUYECKOM HAMpPaBIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIIETO OCO3HAHHWIO CBOETO MeECTa B TMOJUKYIBTYPHOM
MHUPE;

COBEPIIIEHCTBOBAHNE SI3BIKOBOM M YHMTATEIHCKOW KYJIBTYPHI KaK CPEICTBA
B3aMMOJICUCTBHS MEXTY JIFOJBMH U TIO3HAHUS MUDPA;

MOHUMaHuEe CcHernupuK OWOJIOTMU KaK HAayKH, OCO3HaHUS €€ poiu B
(GbopMUPOBAHUYN PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3/IAHUU I1€TO0CTHOTO
MIPECTABICHUS 00 OKPYXAIOMEM MHUPE KaK O €IUHCTBE MPUPOJBI, YETOBEKA U
o0lllecTBa, B MO3HAHWHU MPUPOJIHBIX 3aKOHOMEPHOCTEH M pElIeHUU MpoOJieM
COXPaHEHUS TPUPOTHOI'O PABHOBECHS,

yOSKIEHHOCTh B 3HAUMMOCTHU OMOJIOTHH ISl COBPEMEHHOM ITUBUITN3AIINH
oOecIiedeHus: HOBOTO YPOBHS Pa3BUTHs MEIUIIUHBI, CO3/IaHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pemaTh PEeCypCHbIE MPOOJIEMBI Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEH BBIXO/a U3 INI00ATBHBIX AKOJOTHUECKUX MPOOIIeM
u o0ecrnedyeHus Mepexofa K YCTOWYMBOMY PAa3BUTHUIO, pPalMOHATIBLHOMY
WCIIOIb30BaHUIO MPUPOJHBIX PEeCypcoB U (HOPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHM OHOJOIMUYECKUX 3HAHUW B LEIAX
MOBBIMICHUST OOMIEeH KYyJIBbTYphl, E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTM  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOYyYaromuxcs,
dbopmMupyemoi npu U3y4eHur OUOJIOTUH;

MOHUMAHHE  CYIIHOCTH  METOJIOB  TO3HAHUS, HCIOJIB3YEMBbIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanM3a U OOBSICHEHUS SIBJICHUU OKPYXKAIOIIEr0 MUpa U MPOUCXOALIIUX B HEM
W3MEHEHUN, yMEHHUE JieaTh 0OOOCHOBAHHbBIC 3aKIIOUCHHMS Ha OCHOBE HAay4YHBIX
(aKkTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO TIOTYUYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus NpobJieM B pealbHbIX KU3HEHHBIX CUTYaAIIUAX;

OCO3HAaHHE IIEHHOCTU HAy4YHOU JeSTEIbHOCTH, TOTOBHOCTh OCYIIECTBISAThH
NPOEKTHYIO U UCCIEA0BATENbCKYIO ACSITEIBbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUN MO OMOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ Yy4e€OHOro  IHpeamera
«buonorus» BKIIOYAIOT: 3HAYUMbIE M7 (POPMHUPOBAHUS MHPOBO33PEHUS
Oo0yyYaromuxcss  MEXAUCIUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHSA, OTPAXKAIOUIUE IEIOCTHOCTh HAyYHOM KapTHHBI MUpa U CHEHUPUKY
METO/IOB IIO3HAHHMS, HCIONb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO,
SHEpPrus, SIBICHHE, MPOLECC, CUCTEMA, HAay4yHbId (akKT, MPUHUMUI, TUIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIEAOBAHHE, HAOJIOJCHHE, H3MEPEHUE,
AKCIIEPUMEHT W JAPYruX),  yHHBEpPCAJIbHbIE  ydeOHblE  JEUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE, PpEryJATUBHBIE), O0OECIEUNBAIOIINE
(opMupoBaHue (PYHKIIMOHAJIBHON I'PaMOTHOCTH M COLMAJIbHON KOMIIETEHLUU
0o0yyYarommxcsi, CHOCOOHOCTh OOYYalolIMXCSl HUCIOJIb30BaTh  OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMS U  YHHBEPCAJIbHBIE
y4eOHbIE 1eUCTBUS B TO3HABATEIBLHON U COLMATIbHOMN MPAKTHKE.

MeranpenMeTHble pe3yibTaThl OCBOEHHUS MPOrPaMMbI CPEAHEro OOIIEro
0o0pa30oBaHus JIOJKHBI OTPaXXaTh:

OBiageHue  yHHMBepCAJbHBIMHM  Y4eOHBIMM  NO3HABATEJIbHBIMH
NEeHCTBUAMMU:

1) 6a30Bble JIOTHYECKHE ICHCTBUS:

CaMOCTOSATENBHO  (OpMynUpoBaTh U aKTyaJIM3UPOBATH  IPOOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUMUYECKOTO MBIILIEHUS
(aHanuza, cuHTE3a, CpaBHEHMs, KiaccHuPUKaluuu, O00OOUIEHUs), PaCKPhIBATh
CMBIC]T OMOJIOTMYECKHX TOHATUH (BBIACHATh HMX XapakTEpHbIE MPU3HAKH,
YCTAHABJIMBATH CBSA3U C APYTUMHU MOHATUSAMH);

ONpeAeNiTh LETU JEATEeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTh pEe3YyJbTaThl JAESITEIbHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OMOJOrMYECKUE TOHATHS g OObSICHEHHS (AKTOB U
SIBJICHUM )KUBOU IPUPOJIBL;

CTPOUThH JIOTHYECKUE paCCyXIEeHHUsS (MHIYKTUBHBIC, NI€yKTUBHbIE, IO
aHAJIOTUH), BBISBISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMSI B PACCMaTPUBAEMBIX
ABJICHUSX, (POPMYIUPOBATH BHIBOJIbI M 3aKJIIOUEHUS;



NPUMCHATh  CXEMHO-MOJICNBbHBIC  CPEACTBA  JUISI  TPEJCTaBIICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TakKe TMPOTHBOPEYMH PA3HOTO POJA, BBIABICHHBIX B  Pa3JIMYHBIX
MHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh TUTaH PEHICHUS TPOOJIEMBI C YIETOM aHAIM3a UMEIOITIXCS
MaTepHAIIbHBIX ¥ HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBATh COOTBETCTBUE
pe3yJbTATOB IIEJISM, OIEHUBATH PUCKH MOCICACTBUH IS TEIIHHOCTH;

KOODJAMHUPOBATh U BBINOJHATH pPabOTy B YCIOBUAX PEATBHOTO,
BUPTYQJIBHOTO M KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINUICHHUE MTPH PEIICHUHN KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIEA0BATEILCKIE IeHCTBHA:

BJIAQJICTh  HABBIKAMH  y4eOHO-MCCIICNOBATEIIbCKOW M MPOEKTHOU
JCSITENFHOCTA, HAaBBIKAMH ~ pa3pemieHus mpodieM, CIMOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSTEIFHOMY TOUCKY METOJIOB PEIICHHUS MPAKTUISCKUX
3aJ1a4, MPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

UCTIONB30BaTh PA3JIMYHBIC BUIBI JEATEIHHOCTH TIO IMOJYYCHHUIO HOBOTO
3HaHWS, €r0 HMHTEpIpeTaIiy, MPeoOpPa30BaHUI0 W MPUMCHCHHIO B YUEOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPH CO3JaHUH YICOHBIX M COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAy4YHBIA ~ THUN  MBIIUICHHUS,  BIAACTh  HAyIHOH
TEPMUHOJIOTHEH, KITFOYCBHIMU TOHATHSIMHU U METOIAMH,

CTaBUTh M (OPMYIUPOBaThH COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIbHOMN
JESITEILHOCTH Y )KU3HCHHBIX CUTYaIINAX;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ pEeIleHUs, HAXOJUTh apryMEHTHI IS JOKA3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3a1aBaTh IMapaMeTPhl U KPUTCPUU PCIICHHS;

aHAIM3UPOBATH TIOJYUYCHHbIE B XOJI€ PEIICHHs 3aJaydl pPe3yJbTaThl,
KPUTUYECKH OIIEHUBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBAThH H3MEHEHUE B
HOBBIX YCIIOBUSX;

JaBaTh OICHKY HOBBIM CHTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISTh IEJICHANPABICHHBIN MOUCK MEePEHOCa CPEJCTB U CIIOCOO0B
JENCTBUS B MPOPECCHOHATIBHYIO CPENY;

YMETh TIEPEHOCHUTH 3HAHUS B MO3HABATEIHHYIO U MPAKTHUECKYIO 00JacTH
KU3ZHEEATECITbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC UJICH, TIPEIaraTh OPUTHHAILHBIC MTOIXO0/IbI U PEIICHU,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINUE aTbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmaumei:

OPHUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX WHMOpMAIuu (TEKCTe
y4eOHOro MmocoOus, Hay4YHO-TOMYJSPHOW JIUTEpAType, OHOIOTMYECKUX
CIIOBapsX M CHpPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax naHHBIX, B HHTepHere),
aHAM3UPOBATh WH(OPMAIMIO PA3TUYHBIX BUAOB W (OPM TIPEICTABICHHUS,
KPUTUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HETTPOTHBOPECUNBOCTH;

dbopMynHpOBaThH 3aIIPOCHI M IPUMEHSThH PA3TUYHBIC METO/IBI ITPU TTOUCKE U
orbope Owuonornyecko uHPOpMAMK, HEOOXOAUMOM IS BBIITOJHCHUS
y4eOHBIX 33/1a4;

MPUOOPETaTh OMBIT MCTOIL30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPYy AaKTHBHOTO  HCIOJIB30BAHUS
Pa3TUYHBIX TTIOUCKOBBIX CUCTEM;



CaMOCTOSITEJILHO ~ BBIOMpAaTh ONTUMAJIbHYIO (OPMY TIPEACTaBICHUS
ouonornueckod wuHpopmanuu (cxembl, rpaduKu, JIUarpamMMmbl, TaOIUIbI,
PUCYHKH U IPYTOE);

UCIIONIb30BaTh HAy4HBIA S3bIK B KayecTBE CpEACTBa Npu pabore ¢
Ouosnornyeckor uHGOpMaIMEl: TPUMEHATh XUMHYECKUEe, (PU3NYECKHE U
MaTEeMaTUICCKHE 3HAKU M CUMBOJIBI, (POPMYJIBI, a00peBHATYPY, HOMEHKJIATYPY,
UCIIONIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHUYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJeTh ~ HaBbIKAMHU  pACIIO3HABAaHUS M 3alIUTBl  MHGOpPMAIIUH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAIbLHBIMH KOMMYHHKATUBHBIMU 1€CTBUSIMM:

1) o0mmeHme:

OCYHIIECTBJISITh KOMMYHHMKallUM BO BCeX cdepax KHU3HHU, AaKTUBHO
y4acTBOBATh B JUAJOre WM JUCKYCCHUHU IO CYIIECTBY OOCYKIA€MOW TEMBbI
(yMeHHMe 3amaBaThb BOIPOCHI, BBICKA3bIBaTh CYKIEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIaraeMou 3a/1aud, yYUThIBATh UHTEPECH U COIIACOBAHHOCTH
MO3UIUHN APYTHX YYaCTHUKOB JHAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpEACTBa OOIIEHUS, MOHUMATh 3HAYCHUE
COILIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(MIUKTHBIX CUTYyaIlUi,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEPEHUsS JIPYTUX JIIOZeH, TMPOSBISATH YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HOopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO | JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

NOHMMAaTh W HWCHOJB30BaTh  NPEHMYIIECTBA  KOMAHIHOW U
UHAUBUYaTbHON pPaOOTBI MpHU  pEIIEHUH OHOJOTMYECKOW MpOoOIeMBblI,
00OCHOBBIBATH HEO0OXOIMMOCTh PUMEHECHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHSI PU PEIICHUH YIEeOHOU 3a/1auu;

BBHIOMpPATh TEMATUKY M METOJbI COBMECTHBIX JNEHCTBUN C Y4ETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)K0T0 YjeHa KOJJICKTHBA,;

NpPUHUMATh €M COBMECTHOW JEATENbHOCTH, OpPTraHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JNOCTHUKEHHUIO: COCTABIATH IUIAH IACUCTBUM,
pacupenessTh poiau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJla M KaXKJOTO y4aCTHHKA KOMaHIbI B
001l pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpemyiaraTh HOBBIE TPOEKTHI, OIEHWBATH HUACH C TO3WUIMKA HOBU3HEI,
OPUTUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETMUECKOE IMOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBJIATH TBOPYECTBO M BOOOpaKEHNE, OBITh MHUIIMATHBHBIM.

OBj1ajleHHEe YHHBEPCAJbLHBIMH PeryJsiTUBHBIMH €CTBUSIMU:

1) camoopraHu3anmsi:

WCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS MJIs BBISIBICHHS MPOOJIEM W UX
pENIeHsI B )KU3HEHHBIX U YI€OHBIX CUTYAIUsIX;

BBIOMpPATh HA OCHOBE OWOJIOTMYECKUX 3HAHWM IEIEBBIE W CMBICIIOBBIC
YCTaHOBKHU B CBOMX JICUCTBHSIX U IMOCTYIKAX MO OTHOIICHUIO K JKHBOW MPUPOIE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIINX;



CaMOCTOSITEJIbHO  OCYIIECTBJISATh  IMO3HABATEIbHYIO  JICSITEIbHOCTb,
BBISIBJISITH TPOOJIEMBI, CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3aJlaud B
o0pa3zoBaTebHOMN JAEATEIbHOCTH U KU3HEHHBIX CUTYAIUsIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH peIIeHUus Mpo0JeMbl ¢  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U IIPEANOUTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuiupsiTb  paMKd  Y4eOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
PEANOYTEHUH;

nenaTh OCO3HAHHBIN BBIOOD, apryMEHTUpPOBATh ero, Opathb
OTBETCTBEHHOCTbH 324 PEUICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (hOPMUPOBAHUIO U TIPOSBICHUIO ITUPOKON IPYAMIIUU B
pa3HBIX 00JIACTSIX 3HAHWUM, MOCTOSHHO IOBBIIATH CBOM 0Opa3oBaTEIbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JICATECIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISAM;

BJIAJ€Th HaBBIKAMU I103HABAaTEJIbHOW pedIeKCUH KaK OCO3HAHMS
COBEpIIAEMBIX JECHCTBUA M MBICIUTEIBHBIX MPOILIECCOB, MX PE3YJIbTAaTOB HU
OCHOBAHUM, UCIIOJIH30BaTh MPUEMBI pedIeKCHH JIJIsl OLICHKH CUTYalluH, BBIOOpa
BEPHOTO PEIICHUS;

yMETh OIICHHMBAaTh PUCKHW W CBOCBPEMEHHO NMPUHHUMATh PELICHUS IO UX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX MpPH aHaJIU3€ Pe3yJIbTATOB
JIESITEIIbHOCTH;

3) npuHsATHE CeOsI U APYIUX:

IPUHUMATH ceOsl, TOHMMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX MpH aHaJIU3€ pPe3yJIbTAaTOB
JIESITEIIBHOCTH;

IIPU3HABaTh CBOE MPABO M MPABO JIPYTUX HA OIINOKH,

pa3BUBaTh CIIOCOOHOCTH MOHMMATh MHP C TTO3HUIMHU APYTOro YEIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbrarsl ocBoeHUs: mporpammbel COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT cHeuupuyeckue s Y4eOHOro mpeamera
«buosnorus» Hay4yHble 3HAHMS, YMEHUS M CHOCOOBI JAEHCTBUN MO OCBOEHUIO,
UHTEpIpETAallMid UM [peoOpa30BaHUIO 3HAHWM, BHJBI JEATEIbHOCTH IO
NOJyYEHHIO HOBOI'O 3HAHMSI U NPUMEHEHUIO 3HAHWM B PA3IMYHBIX Y4EOHBIX
CUTyallUsIX, a TaKKe B pPEAIbHbIX >XU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C
Oouonorueil. B mporpamMmme npeaMeTHbIE pe3yJbTaThl MPEACTABICHbI MO ToJaM
o0y4eHUsl.

[IpenmerHbie pe3ynbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 10
K1acce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHMH O MECT€ M POJU OHUOJOTHUM B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHbBI MHUpa M HAyYHOTO MHUPOBO33PEHUS, O BKJaje
pPOCCUUCKUX M 3apyOeKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH,
(YHKIIMOHAIBHOW IPAMOTHOCTH YeJIOBEKA JIJISl PEllieHUs )KU3HEHHBIX 3a]1ay;



YMEHHE PACKPBIBATH COJEpP)KaHUE OHUOJIOTHYECKUX TEPMUHOB U TOHSITHM:
KU3Hb, KJIETKA, OpraHu3M, Meradonu3M (0OMEH BEIIeCTB M IpEeBpalleHUE
SHEPIruM), ToMeocTa3 (CaMOperyssius), YypOBHEBas OpraHu3alusl >KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (peripotyKius), HACJIEACTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHE;

yMEHHE U3JIaraTh OWOJIOTHYECKHE TEOpUU (KJIETOYHasi, XPOMOCOMHasil,
MyTallMOHHAsA, IIEHTpajbHash JOTMa MOJEKYJIsSIpHOM Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBusoBa) u ydenus (o mieHTpax MHOT0O0Opasus u
MPOUCXOXKAEHUST KYyJIbTypHbIX pacteHudd H. . BaBuioa), onpenensith
IPaHULBI KX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOJaMHU HAyYHOT'O NTO3HAHUS B OMOJIOTMH: HAOJI0IeHHE
Y ONIMCAHUE KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OpraHU3alus U MPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIJBIDKEHHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHUE MOIYYEHHBIX
pPE3yAbTATOB, UCIIOIb30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JieNaTh BBIBOJbI HA OCHOBAHUU IOJYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYLIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIIECTB U MPEBPAIECHUSI DHEPTUH B KJIEeTKe, (OTOCUHTE3A,
IUTACTUYECKOT0 M DHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOKEHHS, WHIWBUAYAJbHOIO pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

yMEHHUE PUMEHSTh MOJYYCHHBIC 3HAHUS IS OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SBJICHUM, JJIsl IPUHATHS IPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HUA C TENbI0 OOeCreYeHus] OE30MacHOCTH CBOETO 370POBbS M 3JI0POBbS
OKPYXAIOIUX JIFOAIeH, COOJIOJEHUST HOPM TPaAMOTHOTO TIOBEACHHUS B
OKpYXarollen MPUPOIHON cpee, TOHMMaHuEe HeOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTH)KCHUN COBPEMEHHON OMOJIOTMH W OMOTEXHOJIOTHH I PalliOHAJIbHOIO
IPUPOIONOIB30BAHUS;

YMEHHE peuaTh 3JIEMEHTApHbIE TE€HETUYECKHE 3aJaul Ha MOHO- H
TUTHOPUIHOE CKpEUIMBAaHUE, CIEIJICHHOE HACIeJOBaHUE, COCTaBISATH CXEMBI
MOHOTHOPHTHOTO CKPEITMBAHMS JIJIs IPEACKA3aHMS HACIEIOBAHUS MMPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBITIONHATH Ja00paTOpHbIE U MPaKTUYECKHe pabOThI, COOMIOAATh
mpaBuiIa mpu padbore ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OIICHUBAaTh W HMHTEPIPETUPOBATh HH(POPMAIIUIO
OMOJIOTUYECKOTO COJIep KaHMsl, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3NUYHBIX HMCTOYHUKOB (CpEACTBA MAacCOBOM HMH(pOpMAIUM, HAYIHO-
MONYJISIPHBIE MaTepHUalibl), STUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
Ouonoruu, MEAUITMHE, OMOTEXHOIOTUH;

YMEHHUE CO037]aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
0000mass OWONOTHYECKYI0 WH(MOPMAIMI0O W3 HECKOIBKUX HWCTOYHUKOB,
rPaMOTHO HUCMOJIb30BaTh MOHATUIHBIN anmapaT OHMOJIOTUH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTo npeameta «buomorus» ¢ 11
Kacce TOMKHbBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJM OHWOJIOTMH B CHCTEME
HAy4YyHOTO 3HAaHHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBI MUPa U HAYYHOIO MHPOBO33PEHHUS, O BKIAJE
POCCHIMCKUX ® 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKITMOHATBHOW TPAMOTHOCTH YETIOBEKA JJISl PEIICHUS KU3HCHHBIX 337124,



YMEHHE PACKPBIBATh COJEp)KaHUE OHMOJIOTHYECKUX TEPMUHOB U TOHSITHIM:
BUJ, TNOMYJSAUUsA, TeHO(POHJ, SBOJIOLUHUA, JBIXKYIIME CHIbl ((HaKTOpHI)
ABOJIIOIHH, PUCTIOCOOJIEHHOCTD OpPraHU3MOB, BUJI000pa30BaHue,
AKOJIOTHYECKUE (DAKTOPHI, IKOCUCTEMA, IPOAYLIEHTHI, KOHCYMEHTBI, PEAYLIEHTHI,
Leny MUTaHus, SKOJIOrMuecKas nupamMuia, ouoreorieHo3, ouocdepa;

yMEHHUE u3JaraTb OMOJOrHYecKre Teopuu (PBOMIOIMOHHAS Teopus Y.
JlapBrHA, CHUHTETHYECKas TEOpUs HBOJIOLMH), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apogsimieBoro cxoactBa K. M. bapa, uepenoBanus riiaBHBIX HanpaBiIeHUN U
nyteit 3Bomonnn A. H. CeBepiioBa, yuenus o ouochepe B. U. Bepnaackoro),
ONPENENATh I'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yYMEHHE BJIaJIETh METOJaMU HAYYHOT'O NTO3HAHHUS B OUOJIOTUH: HAOJII0IeHHE
Y ONMCAHUE KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OpraHU3alus U MPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBIKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHUE MOIYYEHHBIX
pPE3yIAbTATOB, UCIIOIb30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JieNaTh BBIBOJbI HA OCHOBAHUU IOJYUYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE MPHU3HAKU CTPOEHUS OMOJIOrMYECKUX
OOBEKTOB: BHJIOB, MOMYJSAIUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOreOIIeHO30B M DKOCUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO orbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OpPraHU3MOB, JIEUCTBUSI DKOJIOTMUECKUX (aKTOpPOB Ha
OpraHW3Mbl, TEPEHOCA BEIIECTB U I[IOTOKA OHHEPruM B IKOCHCTEMAX,
AHTPONOTE€HHBIX M3MEHEHUN B JKOCUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpOTa
BEIIECTB M OMOTreOXMMHUYECKHX LIUKJIOB B Onocdepe;

yMEHUE IPUMEHSTH MOJYYECHHBIC 3HAHUS JJIs1 O0BSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB U SBJICHUM, JJIsl IPUHATHS IPAKTUUECKUX PELICHUM B IIOBCEIHEBHOU
KU3HU C LeNbio oOecriedeHust Oe30MacHOCTH CBOErO 3J0POBbS M 30POBbS
OKPYXAIOIUX JIIOAIeH, COOJIOJEHUST HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYXarollen MpUpOIHON cpee, MOHMMaHuEe HeOOXOAMMOCTU HUCTIOIb30BaAHUS
JOCTHKECHUH COBPEMEHHOU ouonoruu TS PaLMOHAIILHOT' O
MIPUPOJIONIOIB30BAHUS;

YMEHHUE peIlaTh JJIEeMEHTapHbIe OMOJOTMYECKHe 3a7add, COCTaBISATh
CXEMBI MIEPEHOCA BEUIECTB U SHEPTUU B SKOCUCTEMAX (L[EMU MUTAHUSA);

YMEHUE BBITIONHATH Ja00paTOpPHBbIE U MPaKTUYECKHE pabOThI, COOMIOAATh
mpaBuiIa mpu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYIOBAHHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh M HMHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO COJIep KaHMs, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3NUYHBIX HMCTOYHUKOB (CpEACTBA MAacCOBOM HMH(pOpMAIUM, HAYIHO-
MOMYJSIPHBIE  MaTepHUalibl), pacCMaTpUBaTh TIJIOOATBHBIE JKOJOTHUYECKHUE
POOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIIECHUIO K HUM COOCTBEHHYTO
MO3ULHUIO;

YMEHHUE CO037]aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHWSI,
0000mass OWONOTHYECKYI0 WH(MOPMAIMI0O W3 HECKOIBKUX HWCTOYHHUKOB,
rPaMOTHO UCII0JIb30BaTh MOHSATUNHBIN anmnapar OuoIoruu.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

~

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoaunuyecTBo yacoB

KonTposabHbie

Bcero
padoThI

IpakTnyeckue
padoThI

JJIeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Conep:xanue peajuzanun
BOCIIUTATEJIHLHOIO
NOTEHINAJIA YPOKA ¢
yueToMm padoueii
NMPOrpaMMbl BOCIIMTAHUA

buosornsa xak
HayKa

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

YCTAaHOBJICHUC
JOBCPUTECIIbHBIX
OTHOUICHUW MEXKTY
YUUTCIIEM U €TI0
YUEHUKaMH,
CIIOCOOCTBYIOLIUX
IMO3UTUBHOMY BOCIIPUATUIO
ydanuMucs TpeOoBaHui 1
pOCKO yUHTes,
IMPUBJICUCHNIO UX BHUMAHU
K 00CyX1aeMoi Ha ypoKe
WHPOPMALINH, AKTUBU3AIMN
ux
MMO3HABATEIBHON
NESITeTTbHOCTH;

JKusble cucTeMbl U
HX OpraHu3anusd

bubmuorexa [IOK
https://m.edsoo.ru/7f41c292

OOy KICHNE IKOJIEHUKOB
coOJIroaTh Ha ypOKe
OOIIENPUHATHIE HOPMBI
TIOBE/ICHUS, TIPaBHIIa
OOIICHUS CO CTAPUINMU
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(yuurensimu) u
CBEPCTHUKAMH
(IIKOJTFHUKAMHM ), TPUHIIATIBI
y4eOHOM

JTUCIUTUIMHBL U
CaMOOpraHu3aIiH;

XUMHUYECKUN
COCTaB U CTPOEHUE
KJIETKHA

bu6nuoreka [IOK
https://m.edso0.ru/7f41c292

MPUBJICYCHUE BHUMAHHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YpOKax

SIBJICHUH, OpPTraHU3aIUs UX

paboThI ¢ mOTy4aeMoi Ha

YpOKE COIUATIBHO 3HAUUMOMN

nH(popManuein

— UHHUIIMUPOBAHHE €€

00CyX1eHHs, BHICKA3bIBAHUS

YUYaIIUMHUCS CBOETO MHEHHUS

10 €€ MOBOY,

BbIPAOOTKH CBOETO K HEH

OTHOILICHHS;

KusnenesrenrHOCT
b KJIICTKHU

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c292

HUCIIOJIb30BaHUE
BOCIIUTATEIBHBIX
BO3MOXKHOCTEH
coJiepKaHus yueOHOro
npeameTa uepes

JIEMOHCTPALINIO JACTSIM

MPUMEPOB OTBETCTBEHHOTO,

PaKIaHCKOTO MTOBEICHUS,
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TIPOSIBIICHUS
YEeJIOBEKOJIIOOUS U
T00poCepIeyHOCTH, Yepes3
0100 COOTBETCTBYIOITUX
TEKCTOB IS YTEHUS,

3aj1a4 JiIsl PeIICHMS,
MPOOJIEMHBIX CUTYAITUH JIsT
00CYXKIeHUS B KJlacce;

PasMuoxenune u
WHJIUBUyaIbHOE
pa3BHUTHE
OpraHu3MOB

bubmuorexa [IOK
https://m.edsoo.ru/7f41c292

MPUMEHEHNE Ha YPOKe
WHTEPAKTUBHBIX (popM
paboThI yuarmumxcs:
MHTEJUJIEKTYaJIbHBIX U,
CTUMYJTUPYIOLIUX
II03HABATEJIbHYIO
MOTHBAIIMIO IIKOJIBHUKOB;
JIUCKYCCHM, KOTOPBIE AAOT
y4damumcsi BO3MOXXHOCTh
NpUOOPECTH OMBIT BEICHUS
KOHCTPYKTHUBHOTO
JIAJIOTa;FPYIIIOBOMN
paboThl WK paboThI B
napax, KOTopble yyaT
IIKOJIbBHUKOB KOMaH/IHOM
pabote u
B3aMMOJEICTBHIO C APYTUMU
JI€TbMU;

HacnenctBeHHOCTH
1 U3MCHYHUBOCTH

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

BKJIFOUEHUE B YPOK
UTPOBBIX NPOLIETYD,
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OpraHu3MOB

KOTOpBIE TIOMOTal0T
MOJIIeP>KaTh MOTHBALIUIO
nerelt K

MOJTYYECHHUIO 3HAHHIA,

HaJI&)KMBAHUIO TIO3UTHBHBIX

MEKITUYHOCTHBIX

OTHOILICHHI B KJ1acce,

MOMOTAIOT YCTaHOBIICHUIO

T00pOoXKeIaTeTbHON

aTMocQepsl BO BpeMsl ypOKa;

Cenexkuus
OpraHU3MOB.
OCHOBEI
OHMOTEXHOIOTUHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

opranusanus medcersa
MOTHBUPOBAHHBIX U
9pYAUPOBaHHBIX yUaIUXCS
HaJ UX
HEYCIHEBAOIIUMHU
OJIHOKJIACCHUKAMH,
JAIOUIET0 IKOJIbHUKAM
COLIMAJIBHO 3HAYUMBIH OIIBIT
COTpYJHHUYECTBA U B3aUMHOMN
MTOMOIIH;

PesepBHOE Bpems

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c292

opranuzanus medcrna
MOTHBHUPOBAHHBIX U
SPYIHUPOBAHHBIX yUAITUXCS
HaJ UX
HEYCIEBAIOIIUMHU
OJIHOKJIaCCHUKAaMH,
JTAIOIIEro IIKOJIbHUKAM
COILIMAIBHO 3HAYMMBIH OTIBIT



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

COTPYIHUYECTBA U B3aUMHOMN
TMOMOIIIH;

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34




11 KVIACC

Ne

~

HaumenoBan
He pa3aesioB
H TeM
MporpamMmbI

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTH4eckne
padoThbI

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Conep:xanue peajuzanun
BOCIIUTATEJILHOT O
NMOTEeHIHAJIA YPOKa ¢
yueToMm paboueii
NMPOrpaMMbl BOCIIUTAHUS

OBOIIOLUOHH
ast OmoJiorus

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

YCTaHOBJICHHE
JIOBEPUTEIBHBIX OTHOIICHHHA
MEXy YYUTEIIEM U €ro
YUYEHUKaMU,

CIOCOOCTBYIOIINX

IMO3UTHUBHOMY BOCIIPHUATHIO

ydanuMucs TpeOoBaHui 1

pOCKO yuuTens,

IMPUBJICYCHUIO X BHUMAHUS K

o0cyXmaemMoii Ha YpOKe

UH(POPMALINH, AKTUBU3AIMU HX

MO3HaBaTEJIbHON

NEeSITETTbHOCTH;

Bo3unknoBeH
W€ U Pa3BUTHE
JKN3HU HA
3emne

0.5

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74

moOy>KIeHUE IKOJIbHUKOB

coOIOaTh Ha YPOKE

OOIIETIPUHATHIE HOPMBI

MIOBE/ICHYS, TIPaBHIIa
OOIIEHHUS CO CTApIINMU
(yuuTesnasiMu) U CBEpPCTHUKAMU
(LILIKOJIBHUKAMM ), IPUHLIUTIBI
yaeOHOM



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

JNUCIUIUIMHBI U
CcaMOOpraHu3aINH;

OpraHusmsbl 1
OKpYyKaroIas
cpena

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

IpUBJI€YEHNE BHUMaHUSA
IIKOJIbHUKOB K [IEHHOCTHOMY
aCTIeKTy M3y4aeMbIX Ha
ypoKax
SIBJICHUH, OpraHu3amms ux
paboThI ¢ OTy4aeMon Ha
YPOKE COIIMaTbHO 3HAUUMOI
uH(popManuei
— MHUIMAPOBAHUE €€
00CYXIeHUs, BBICKa3bIBaHUS
YYaIIMHUCS CBOETO MHEHHUS 110
ee MOBO.Y,
BBIPAOOTKH CBOETO K HEH
OTHOIICHUS;

Coo0miecTBa
u
JKOJIOTHYECKHU
€ CUCTCMBI

Bbub6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

UCTIOJb30BaHHE
BOCIINTATCIIbHBIX
BO3MOXHOCTEN COAEPKAHUS
y4eOHOro ImpeaMeTa yepes

JEMOHCTPAIIHIO JCTIM

[IPUMEPOB OTBETCTBEHHOTIO,

Ipa)XIaHCKOTO TIOBE/ICHUS,

IMPOABJICHUA

YeJIOBEKOIIO0US 1

0OpOCEPACUHOCTH, Yepes

o100p COOTBETCTBYIOIINX

TEKCTOB JJISl YTCHHUS,



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

3a/1a4 ISl pelICHUs,
MPOOJEMHBIX CUTYaIUH JIJIst
o0cyXIeHus B Kiacce;

IIPUMEHEHNE Ha ypOKe
MHTEPaKTUBHBIX GOpPM
paboThI ydaIuxcs:
UHTEJUIEKTYaJIbHbIX U,

CTUMYJIUPYIOIINX

MIO3HABATEJIBHYIO MOTUBALIHIO

IIKOJIBHUKOB; TUCKYCCH,

KOTOpbIE al0T

PeszepBHoe bu6mmoreka [IOK
2 y4aummes: BO3MOXHOCTh
BpeMs https://m.edsoo.ru/7f41cc74
MPUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOTI'O
JMajora;rpynmnoBou
pa0oThl MM pabOTHI B Mapax,
KOTOpBIE y4aT HIKOJIBHUKOB
KOMaHJHOH paboTe u
B3aMMOJEHCTBHIO C APYTUMU
JETbMH;
OBIIEE
KOJIMYECTBO
YACOB I10 34 2:5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Ne KoiauuecTBO 4acoB
JJIeKTPOHHbIE
Hara undgpoBbie
n | Tema ypoka KonTtpoJsibHubie IpakTHueckue
Beero U3y4YeHus o0pa3oBaTe/bHbIE
/ padoTbI padoTbI
0 pecypchbl
but6mmoreka [IOK
https://m.edso0.ru/863e612
1 buonorus B cucreme 1 5
HayK Ettps://m.edsoo.ru/863e632
a
Metoar! mo3Hanus
JKUBOY IIPUPOJBI.
[TpakTiueckas padora Ne
bubmmoreka [IOK
1 «Mcnonp3oBanue
2 1 0.5 https://m.edsoo.ru/863e612
Pa3JIMYHBIX METOOB TPH )
U3y4YECHUU B
OMOJIOTHYECKHX
00BEKTOBY
bu6mmoreka [IOK
buomornyeckmne cucTeMsl,
3 1 https://m.edso00.ru/863e656
MIPOIIECCHI U UX U3YyUYCHUE 4
XUMHYECKUN COCTaB but6nmoreka [JOK
4 KineTkd. Boma u 1 https://m.edso00.ru/863e674

MHHCPAJIbHBIC COJIN

€



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

benku. CoctaB u

bubmuoreka [JOK

5 https://m.edsoo.ru/863e6b7
CTpOCHHE OEITKOB 5
DepMeEHTBI —
OMOJIOTHYeCKHe
KaTaJIu3aTOpPhI.
JlaboparopHas pabota Ne bubnuorexa [JOK
6 1 «M3yuenue 0.5 https://m.edso0.ru/863e6b7
KaTaIMTHIECKOM 2
AKTUBHOCTH (DEPMEHTOB
(Ha mpumepe aMuIa3bl
WJIM KaTasasbl)y»
but6mmoreka [IOK
7 VYrnesoabl. Jlunubl https://m.eds00.ru/863e687
0
HyxkenHoBbIE KUCIOTHI bubmmorexa LOK
8 Y ' https://m.eds00.ru/863e6d5
ATOD c
UcTopus u meroasl bu6muoreka [IOK
9 U3YYEHUS KIIETKH. https://m.edsoo.ru/863e6e8
Kierounast Teopust 8
10 Knerka kak nienoctHas
KUBasi CUCTEMA
Crpoenue bubmuoreka [IOK
11 J3YKApPUOTUUYECKON 05 https://m.edso00.ru/863e6ff0

kietku. JlaboparopHas
pabora Ne 2 «3yuenue

https://m.edso00.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

CTPOCHUS KIIETOK
pacTeHui, KUBOTHBIX,
rpubOB 1 OaKTepHii Mox
MHKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenapaTax u ux
OTIMCaHHUE»

OOmeH BCIICCTB UJIN

Bbu6moreka [JOK

12 https://m.eds00.ru/863e766
MeTaboIn3M c
bu6mmoreka [IOK
13 Porocirres. https://m.eds00.ru/863e7c9
XeMocHHTE3 8
. bubmuorexa [IOK
14 JuepreTuueciuii oomen https://m.edso00.ru/863e7aae
JKU3HEHHBIN UK
KIETKH. [lejeHue KIeTKH.
Muro3. JlabopaTopHas
pabota Ne 3 bu6mmoreka [JOK
15 «Habmonenre MuTO3a B 0.5 https://m.edso0.ru/863e7dc
KJIETKAaX KOHUMKA 4
KOpEIIIKa JyKa Ha
TFOTOBBIX
MHKpOIIpeTapaTax»
buocunTes 6enka. but6mmoreka [IOK
16 Peakuust MmatpuuHoro https://m.edso0.ru/863e796

CHHTC3a

e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubmuoreka [JOK

Tpancmauus —
17 https://m.edso0.ru/863e796
OuocuHTe3 OeKa .
Hexnerounsie popMbl Bubmiorexa LIOK
18 https://m.eds00.ru/863e754
JKU3HU — BHPYCHI 0
Bbu6moreka [IOK
@ https://m.edso0.ru/863e81b
19 OPMBI Pa3MHOKECHUS 5
OpTaHH3MOB https://m.edso0.ru/863e831
€
. but6mmoreka [IOK
20 M
cH1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
O11010TBOpEHHE.
but6mmoreka [IOK
JlaboparopHuas pabota Ne
21 0.5 https://m.edso0.ru/863e81b
4 «M3ydeHue CTpoeHUs 6
[IOJIOBBIX KJIETOK Ha -
TOTOBBIX
MUKPOIIpENapaTax»
but6mmoreka [IOK
NunuBunyansHOE
22 https://m.edso0.ru/863e843
pa3BUTHE OPTraHU3MOB 5
I'eneTnka — Hayka o
YK Bbu6moreka [JOK
23 HACJIEICTBEHHOCTH U

HU3MCHYNBOCTHU

https://m.edsoo.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTHU

HACJICAOBAHUS bu6mmoreka [IOK
24 MPU3HAKOB. https://m.edso0.ru/863e887
MonorubpuaHoe 8
CKpEIIMBaHHE
UTHOpHUIIHOE
i:[erHIEBaHI/IC. 3akoH bubmmorexa [TOK
25 https://m.edso00.ru/863e89a
HE3aBUCHUMOT'O 4
HacJeI0OBaHUS MPU3HAKOB
CuernieHHoe
HaCJICIOBaHHE
MIPU3HAKOB.
JlaGopaTtopHnast pabota No
5 «M3yuenue bu6nmoreka [IOK
26 | pe3yabTaToB 0.5 https://m.edso0.ru/863e8c6
MOHOTHOPHUIHOTO U 0
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jp030(hUITBI HA TOTOBBIX
MUKpPOIIpEnapaTax»
I'eneruka mona.
Haciteopate but6mmoreka [IOK
27 https://m.eds00.ru/863e8c6
MIPU3HAKOB, CIICTUICHHBIX 0
C TIOJIOM
N3MeHYnBOCTb.
28 HenacnencrBenHas 0.5 bubmmorexa LOK

HU3MCHYHNBOCTD.

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlaboparopHas pabota Ne
6. N3yuenue
MOIU(PUKAITHOHHOM
U3MEHYUBOCTH,
MOCTPOCHHE
BapHUAIMOHHOTO Psijia U
BapUALIMOHHON KPUBOI»

Hacnencrennas
HW3MEHYUBOCTD.
29 JlaboparopHas pabota Ne 0.5 bu6mmoreka [JOK
7. «AHAIN3 MyTalUil y ' https://m.edsoo.ru/863e8efe
Jp030( MBI HA TOTOBBIX
MUKpPOIIpEnapaTax»
bubmuoreka [JOK
30 I'eHeTnka yenoBeka https://m.edsoo0.ru/863e8d7
8
PesepBHBIii ypOK.
O06001eHue 1Mo Teme
31 «HacnencrBeHHocTs 1
M3MEHUYHNBOCTh
OpPTaHU3MOBY
Cenekuus Kak HayKa u bubnmorexa LHOK
32 https://m.edso0.ru/863e921
nporecc 4
MeToaBI U IOCTHKEHUS bubimoreka IIOK
33 CEJIEKIIUM PACTECHUN U https://m.edsoo.ru/863e921

KHNBOTHBIX

4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

buorexHonorus xak

34
OTpacJib MPOU3BOJICTBA

bubmuoreka [JOK

https://m.edso0.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



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

11 KVIACC

Ne Konun4yecrBo 4yacos
DJIeKTPOHHbBIE
JlaTa uudposBbIe
n | Tema ypoka Kontpoabnbie IIpakTH4eckne op
Bcero U3yYeHHUs o0pa3oBaTebHbIE
/ PaGoThI paGoThI
pecypchbl
n
OBOJIIOLYS U METONIEI €6 Bupmaorexa LIOK
1 1 https://m.edso0.ru/863ea20
U3yUCHHS o
HcTopus passutus bu6nuorexa [IOK
2 npeacTaBiIeHU 00 1 https://m.edso0.ru/863e957
IBOJIFOIIAN 0
but6mmoreka [IOK
3 MUKPOIBOITFOIIHS 1 https://m.edso0.ru/863e9c1
€
[Tonymsanms xkak
JJIeMEHTapHasl SIMHALIA
BHUJIA U DBOJIIOLUH. bub6mmoreka [IOK
4 JlaGopatopHas paborta Ne 1 0.5 https://m.edso0.ru/863e99c
1 «CpaBHEHME BUJIOB 110 6
MOP(OIOTHIECKOMY
KPUTEPHIO»
JIBroKymye CHisl bubmuoreka [IOK
5 (a;memeHTapHbIE 1 https://m.edsoo0.ru/863e9da
(aKTOpBI) IBOIFOIHU 4
6 EctectBennslit 0oTO60p U 1 bubnuorexa LIOK



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

ero Gopmal

https://m.edso0.ru/863e9ed
0

Pe3ynbTaTel 3BOMIOLNN:
MPUCTIOCOOICHHOCTh
OpPraHU3MOB U
BUI000pa3oBaHue.

7 JlaGopaTopHnast pabota No 05 bu6nmoreka [IOK
2 «Onucanue ' https://m.edsoo0.ru/863e9fde
IpUCTIOCOOJICHHOCTH
opraHusma u e
OTHOCHUTEIEHOTO
XapakTepar
Hanpagienus u nytu bubmorexa LHOK

8 P Y https://m.edsoo.ru/863e9cl
MaKpO3BOIIOIIUU o

9 Heob6patumoctsb
IBOJTIOIIAH

10 UcTopus xu3Hu Ha 3emiie
Y METOJBI €€ U3yYEHHUS
[umoressr bubmuoreka [JOK

11 IIPOUCXOXKICHUS JKU3HU https://m.edsoo.ru/863eab5a
Ha 3emuie 6
Pa3Butne xxu3nu Ha bu6mmoreka [IOK

12 3emJie 10 3paM U https://m.edsoo.ru/863ea6b
rnepuoiam €

13 OCHOBHBIE 3TAIIbI 0.5 Bbu6moreka [JOK

9BOJJIIOINHA

https://m.edsoo.ru/863ea8b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

PacCTUTENBHOTO U
KUBOTHOT'O MHpA.
[Ipaktuyeckas padota Ne
1 «3yuenue
HCKOIMAEMBIX OCTaTKOB
pacTeHH U KUBOTHBIX B
KOJUIEKLIUSAX»

10

COBpeMeHHaH CHUCTCMa

Bbu6moreka [JOK

14 https://m.edso0.ru/863ea48
OpPraHHYECKOT0 MUpPA o
DBOJTIOLIMS YEJIOBEKA bubnuorexa [JOK
15
(anTpomorenes) https://m.edsoo.ru/863eac2c
JIBrKy1IH€E CUTTBI bubmuorexa [JOK
16 (dakTopsr) https://m.edsoo.ru/863ead4
aHTPOTIOTeHEe3a 4
17 OCHOBHBIE CTaJ TN
IBOJTIOIIMH YEIIOBEKA
YenoBeueckue pachkl U
18 [IPUPOAHBIE aJalTaIUN bubnmorexa LIOK
PHp https://m.edsoo.ru/863eaea2
YyeJIoBeKa
PesepBHBIii ypOK.
O06001eHue Mo Teme
19 «Bo3HUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emiie»
20 DKOJIOTHS KaK HayKa



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenpl oOuTaHUS U

but6mmoreka [IOK

21 JKOJIOTHYECKHe (PaKTOphI https://m.edsoo.ru/863eafec
AbGunotndeckue GpakTopsbl.
JlaGopatopHas pabota Ne
3. «Mopdonoruueckue
0COOCHHOCTH PacTCHUI
U3 Pa3HbIX MECT bubmorexa HOK
22 0.5 https://m.edso0.ru/863eb10
OOHMTaHHS. o
JlaGopatopHas pabota Ne -
4. «BnusiHue cBeTa Ha
pPOCT ¥ pa3BUTHE
YEPEHKOB KOJIeycay
but6mmoreka [IOK
23 buoTtnueckue paxTopsl https://m.edso0.ru/863eb34
8
DKOJOTHYECKUE
XapaKTePUCTUKU
TOMYJISALIHH.
24 [TpakTrueckas pabota Ne 0.5
2 «IloacyéT MI0OTHOCTHU
MOMYJIALUNA Pa3HBIX
BHUJIOB PACTEHUI
Bbu6moreka [JOK
25 Coobuiectsa oprasu3mos https://m.edso0.ru/863eb46
— OHoIIEeHO3 a
26 DKOJOTUYECKUE CUCTEMBI bubmuorexa [JOK

(aK0CHCTEMBI)

https://m.edso0.ru/863eb46



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

a
OCHOBHBIE TTOKA3aTeIN
9KOCHCTEMBI.
27 OKOJIOTHYECKHUE 1 bubmorexa [IOK
. https://m.edso0.ru/863eb5fa
nupamubl. CBoMicTBa
skocucteM. Cykueccus
28 [TpupogHbIE 3KOCUCTEMBI 1
29 AHTpOTNIOTEeHHBIE 1
9KOCHUCTEMBI
but6mmoreka [JOK
buocdhepa — rmobansHa
30 nocgep IobabHas 1 https://m.eds00.ru/863ebb5
JKOCHCTEMa 3eMIIH .
3aKOHOMEPHOCTHU bu6muoreka [IOK
31 CYILLIECTBOBAHMUS 1 https://m.edsoo.ru/863ebd1
onochepsr 6
39 YenoBed4ecTBO B 1
ounochepe 3emnn
C bubmuoreka [JOK
OCYIIIECTBOBAHHE
33 1 https://m.edso0.ru/863ebal
MPUPOIBI U YEIOBEUECTBA o
PesepBHBIi1 yPOK.
34 O00011ICHIE TEMBI 1
«CooburecTBa 1
9KOJIOTHYCCKUE CHCTEMBI
OBHIEE KOJIMYECTBO
34 2.5

YACOB I10 I[TPOTPAMME



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

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHON

INPOT'PAMMBI
10 KVIACC

Konx nposepsiemoro
pe3yabrara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOIT 00pa3oBaTe/IbHOI MPOrpaMMbI
cpeaHero o0mero od0pasoBaHus

ChopMupOBaHHOCTH 3HAHUI O MeCTE M PO OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAYK,
B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpa MU HAyYHOTO MHPOBO33PEHHS; O
BKJIQJIE POCCHUHMCKMX U 3apyOeXHbIX Yy4€HBIX-OMOJOrOoB B pa3BUTHE OHOJOTHM; (DYHKIIMOHAIBHOM
I'PaMOTHOCTH YEJIOBEKA JUIsl peIICHUs dKU3HEHHBIX 33124

YMeHune PacCKpbIBaTh COJACPIKAHHUC OHOJIOTHYECKHUX TCPMHUHOB U TTOHSTHH: JKHN3Hb, KJICTKA, OpPTraHU3M,
MeTaboau3M (OOMEH BeIIeCTB W MPEBpAlllEHUE HSHEPruH), TOMeocTa3 (caMoperyislus), ypOoBHEBas
opraHu3anuia XUBbIX CUCTEM, CAMOBOCIIPOU3BECACHNC (perO)IyKHI/IH), HacCJICACTBCHHOCTb, H3MCHYUBOCTD,
POCT | pa3BUTHE

YMmenue wuznaratb OuosiorMyeckue Teopuu (KIETO4YHasi, XPOMOCOMHasl, MyTanuoHHas), 3akoHbl (I
Menpnens, T. Moprana, H.M1. BaBuioBa) m ydeHuss (0 IIEHTpaX MHOTOOOpa3usi M MPOUCXOXKICHUS
KynbTypHbIX pactenuit H.I. BaBunosa), onpenensitb rpaHUllbl UX TPUMEHUMOCTHU K KHUBBIM CUCTEMaM

YMeHue BIaZeTb METOJaMH HAYYHOTO MO3HAHUS B OMOioruu (HabJroieHue U OMHMCAaHUE KHUBBIX CHCTEM,
NPOIIECCOB M SIBJICHUMN; OpPraHu3alsl M MpPOBEIEeHHUE OHOJOTHYECKOro HKCHEPUMEHTA, BBIIBI)KEHUE
TUIIOTE3bl; BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEIYyEeMBbIMH BEIWYMHAMHU, OOBSICHEHHE TMOITYYEHHBIX
pe3y/bTaTOB, HMCIOJIB30BAHHBIX HAyYHBIX IOHATHM, TCOPUH M 3aKOHOB; YMEHME JElaTh BBIBOJIBI Ha
OCHOBAHUU NOJYYEHHBIX PE3YJIHTATOB)

YMeHue BbIIEISTh CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U DYKAPUOT, OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH IPOLIECCOB OOMEHa BEIIECTB M MpPEBpAlleHUs SHEPruu B
KJIETKE, (OTOCHHTE3a, IUJIACTUYECKOIO0 M JHEPreTHMYecKOro oOMeHa, XEeMOCHHTE3a, MHUTO03a, Meio3a,




OIJIOAOTBOPCHUS, pa3MHOKCHHNA, THIWBUAYAJIbHOT'O PA3BUTHA OpraHU3Ma (OHTOI‘ eHe3)

YMeHue npuMeHsATh MOJTy4YEeHHBIC 3HAHUS JJIsi OOBSCHEHUS! OMOJIOTMYECKHX MPOIECCOB M SIBICHUH, IS
NPUHATHS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHON JKU3HU B IEISAX oOecredeHns 0€30IacHOCTH CBOETO
3/10pOBbSl M 3/I0POBbSl OKPY’KAIOLIUX JI0/I€H, COONII0IEHNS HOPM I'PaMOTHOI'O IOBEJEHUS B OKpY KaroIen
NPUPOAHON Cpelie; MOHNMaHHe HEOOXOJMMOCTH HCIIOJIb30BAHMS JTOCTHKECHUI COBPEMEHHON OMOJIOTHH |
OMOTEXHOJIOTUH JIsl pAlMOHAJILHOTO MTPUPOI0N0JIb30BAHUS

Ymenune peiiatb JJICEMCHTAPHBIC TI'CHCTUYCCKHUE 3aJadyd Ha MOHO- U I[I/IFI/I6pI/I,Z[HOG CKpC€IIMBaHHUEC,
COCINICHHOC HACICAO0BAHHUC, COCTABJIITb CXCMBI MOHOFI/I6pI/II[HOl"O CKpCIIUMBaHUA I HOPCACKA3aHUs
HACJICTOBAHU ITPHU3HAKOB Y OPTaAHU3MOB

YMeHue BBINOJIHATH JTAOOpPAaTOpHBIE M IpakTHYeCKUe paboThl, coOM0AaTh IpaBuiia mpu pabore C
y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM

YMeHue KpUTHUYECKH OIIEHMBAThb M MHTEPHPETUPOBATh HHQPOpPMAIUI0 OHOJIOTMYECKOTO COACpKaHMS,
BKJIIOUAIOIIYIO TICEBJOHAYYHbIE 3HAHHUS W3 pa3iuuHbliX HcTouHHKOB (CMMU, HayuHO-TOMyNsSpHBIE
MaTepHaibl); STUUECKHE aCMIEKThl COBPEMEHHBIX UCCIIeIOBaHUN B OMOJIOIMH, MEAUIMHE, OMOTEXHOJIOTHH
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Ymenune CcO31aBaThb COOCTBEHHBIE NHCbMEHHBEIE U YCTHBIC COO6H_[CHI/IH, 060611[35[ 6I/IOJ'IOFI/ILIGCKyI-O
I/IH(bOpMaLII/II-O N3 HECKOJIBKMX NCTOYHHUKOB, I'PAMOTHO HMCITIOJIb30BATh TTOHATHHHBIN alrrapar ouoaoruu




11 KJIACC

Koa nposepsiemoro
pe3yJibTaTa

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOIl MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

CpopMUpPOBAaHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX HAYK,
B (hopMUpOBaHUU COBPEMEHHOUW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U HAyYHOTO MHUPOBO33PEHHUS; O
BKJIaJIC POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAIBHOU
rPAaMOTHOCTH YeJIOBEKA JJIs PEIICHUS )KM3HEHHBIX 3a7a4

YMeHue packphIBaTh CoAep)KaHHuE OMOJIOTMYECKUX TEPMHHOB M MOHSATHI: BUJ, MOMYJSAIUSA, TeHO(POH],
9BOJIIOLMSI,  JBIKYyHIMEe  Ccuibl  ((pakTophl)  HBOJIOLMU,  MPHUCIOCOOJIEHHOCTh  OPraHU3MOB,
BUI000pa30BaHue, SKOJIOrHUecKre (GaKkTOphl, SKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, SN
MUTaHMSI, SKOJIOTHYecKas Mupamuaa, buoreoreHos, onocdepa

YMenue uznaratb OMOJIOTHYECKHUE TeOpHUH (dBoJronMoHHas Teopust Y. [lapBuHa, CHHTETHYECKAsT TEOPUs
HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apojbliieBoro cxojcrsa K.M. bapa, uepenoBaHusi riiaBHbIX
HanpasieHu# u mytei aBomonuu A.H. CeBeprioBa, yaenus o 6uochepe B.W. Bepranckoro), onpenensirb
T'paHUIbl UX MPUMCHHUMOCTHU K )KUBBIM CUCTCMaM

YMeHnue BrajeTb METOJJaMU HAy4YHOTO MO3HAHUS B OMOJIOTMHU (HAOMIO/IEHNE U OMHUCAHUE JKUBBIX CHCTEM,
IPOLIECCOB M SABJICHUH; OpraHu3alusl M MPOBEIEeHHE OHOJOTHYECKOr0 HKCIIEPHUMEHTA, BBIIBUYKEHUE
TUIOTE3bl; BBISIBJICHHE 3aBUCHMOCTH MEXAY HCCIENYeMbIMU BEIUYMHAMU, OOBSICHEHHE IOIYYEHHBIX
pe3yNbTaTOB, MCIONb30BAHHBIX HAyYHBIX MOHATHUN, TEOPUH U 3aKOHOB; YMEHHE JeNaTh BBIBOAbI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJILTATOB)

YMeHue BBIIEIATh CYHICCTBCHHBIC TTPHU3HAKU CTPOCHUSA OMOJIOTHYECKUX OOBEKTOB: BHUIOB, nonynﬂunﬁ,
IMPOAYLUECHTOB, KOHCYMCHTOB, PCAYLCHTOB, 6I/IOFCOHCHO3OB H OKOCHCTCM, 0COOEHHOCTHU mponeccoB
HacCJIeICTBEHHOU HU3MCHYHUBOCTHU, CCTCCTBCHHOI'O 0T6opa, BI/I,Z[006p83OBaHI/I$I, HpI/ICHOCO6HeHHOCTI/I
OpTaHN3MOB, JEeHCTBUS YKOJIOTHIECKUX (paKTOpOB Ha OpraHu3Mbl, ICPECHOCA BCIICCTB U ITIOTOKA SHCPIrUn B




9KOCHCTEMAaX, aHTPOTIOTCHHBIX M3MEHEHHUI B YKOCHCTEMaxX CBOCW MECTHOCTH, KPYrOBOPOTa BEIIECTB W
OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue npuUMeHsITh MOJIYYEHHbIE 3HaHMS JJIs OOBACHEHUS OMOJIOTMYECKUX MPOLIECCOB U SIBICHUH, IS
NPUHATHS TPAKTUYECKUX PEIICHHU B MOBCEIHEBHON JKU3HU B IIEISAX oOecredeHns 0€30IacHOCTH CBOETO
3/10pOBbSl M 3/I0POBBSl OKPY’KAIOILUX JIIOJI€H, COOJII0/IEHNSI HOPM IT'PaMOTHOTI'O MOBEJCHUS B OKpY Karolen
IPUPOJIHOM cpesie; MOHMMaHUE HEOOXOIMMOCTH HCIOJB30BaHUS JAOCTH)KEHUH COBPEMEHHOU Ouosioruu
JUISL PALIMOHAJIBHOTO TPUPOAOIIOIb30BAHMS

YMenue pemaTth dJeMEHTapHble OWOJIOTMYECKHE 3aJauyd, COCTaBISITh CXEMbl IEPEeHOCa BEIIEeCTB U
SHEPruM B SKocHcTeMax (I[eNU MUTaHNs)

YMeHue BBHINONHATH JAOOpPAaTOpHBIE M TpaKTHYECKUEe paboThl, cOOMOAaTh NpaBwia Hpu padore C
y4eOHBIM U JIAOOPATOPHBIM 000PYJOBAHUEM

YMeHue KpUTHUYECKH OIIEHMBAThb M MHTEPHPETUPOBATh HHQPOpPMAIUI0 OHOJIOTMYECKOTO COACpKaHMS,
BKJIIOUAIOIIYIO TICEBJOHAYYHbIE 3HAHHUS W3 pa3iuuHbliX HcTouHHKOB (CMMU, HayuHO-TOMyNsSpHBIE
MaTepHalbl); pacCMaTpUBaTh IJ100AIbHBIE SKOJIOTHUECKHUEe MPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOIIEHHIO K HUM COOCTBEHHYIO MO3HIINIO
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Ymenune CcO31aBaThb COOCTBEHHBIE NHCbMEHHBEIE U YCTHBIC COO6H_[CHI/IH, 060611[35[ 6I/IOJ'IOFI/ILIGCKyI-O
I/IH(bOpMaLII/II-O N3 HECKOJIBKMX NCTOYHHUKOB, I'PAMOTHO HMCITIOJIb30BATh TTOHATHHHBIN alrrapar ouoaoruu




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 buonorus xak Hayka
11 buonorus — Hayka o xuBoW mpupone. Ponp Ouosiormu B (GopMUpOBaHUU COBPEMEHHOW HAyYHOW KapTHHBI MHpA.
' CucreMa 6MOJOTMUYECKHX HaYK
12 Metoapl 1MO3HaHMA SKUBOM TpuUpoAbl (HAOMIOAEHUE, OHKCIEPUMEHT, ONMCaHHe, H3MEepeHHe, KIacCU(pHUKAIMs,
' MOJICJIMPOBaHNE, CTATUCTHYECKasi 00pabOTKa JaHHBIX)
2 JKuBble cucTeMbl U UX OpraHU3aLus
2.1 JXussble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus ouonoruu. CBoiicTBa GuocucTeM U UX pa3HOOOpas3ue
59 YpoBHM OpraHuzanuu OHWOCHCTEM: MOJEKYISIPHO-TEHETUUECKUH, KJIETOUHBIH, OpPraHW3MEHHBIH, MOMYJSAIMOHHO-
' BUJI0BOM, S5KOCUCTEMHBIN, OrocepHbIit
3 XUMUYECKUH COCTaB U CTPOCHUE KIIETKU
31 XUMUYECKUI COCTaB KJIETKU. XHMHUYECKHE 3JIEMEHTHI: MaKpOdJIEMEHThl, MUKpO3JeMEHThl. Boga u MuHepaibHbIE
' BeniecTBa. OyHKIMK BOJbI U MUHEPAJIbHBIX BellecTB B KieTke. [lognepxanue ocMmoTuyeckoro OanaHca
benku. CoctaB u cTpoeHue 6e1KoB. AMHUHOKHCIOTBI — MOHOMEpHI OekoB. HezamMeHnMble 1 3aMeHUMbIE aMHUHOKHUCIIOTHI.
39 AMHMHOKHUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYpbl OEIKOBOW MOJIEKYNbl (TI€pBUYHAs, BTOpPHYHAs, TpPETHUYHAs U
' YeTBEPTUYHAS CTPYKTYpa). XUMHUUECKHEe CBOHCTBa OenkoB. bruonornueckue GpyHKIM GEIKOB.
depmeHThl — OHonornyeckre karanuszatopbl. CTpoeHHe (epMeHTa: aKTHBHBIN IIEHTp, CyOCTpaTHas CIenU(pHUHOCTb.




KO(I)CpMGHTLI. Buramunsl. OTanyus (I)CpMCHTOB OT HCOPTaHNMYCCKUX KaTaJIN3aTOPOB

YrneBoabl: MOHOCaxapuabl (TJIIOKO3a, pud03a U JIe30KCHpr003a), TUcaxapuabl (caxapos3a, JTAKTO3a) U MOIHCAXapHIbI
(kpaxmai, TIMKOTEH, 1euTioI03a). bruomornueckue GyHKIUU yriIeBOIOB.

3.3 .
Jlumuasl: TpUTIULEepUabl, crepouabl, hochomumuasl. 'uapodunsao-ruapododHbIe cBoiicTBa. buomornueckue pyHKunm
munuoB. CpaBHEHUE YTIIeBOOB, OCJIKOB U JIMIHUIOB KaK HICTOYHUKOB YHEPTHH
3.4 Hyxnennoseie kucnotsl: JIHK u PHK. Hykneotuasl — MmoHOMepbl HyKJIeMHOBBIX KuciOT. Ctpoenue u pynkmun JJTHK.
' Crpoenue u dyakiun PHK. AT®: ctpoenne u GyHkmm
3.5 Huronorus — Hayka o kietke. Knetounas teopus. MeToapl H3ydeHUsl KIETOK
36 Krnerka xak nenoctHas sxuBas cucreMa. OO01ne NMpu3HakU KJIETOK: 3aMKHYyTas HapykHas meMmOpana, mojiexyisl JJHK
' KaK F'€éHeTHYECKHH ammapar, CUCTeMa CHHTe3a OeJka
Tumel KJIETOK: SyKapuoTHUECKask 1 pokapuotudeckas. OCOOEHHOCTH CTPOCHHS MPOKApPHOTHYECKON KieTKu. Kierounas
3.7 cTteHka Oaktepuil. CTpoeHue 3yKapuoTH4ecKoW KieTKH. OCHOBHBIE OTJIMYHS PACTUTENIbHOM, *UBOTHON M TI'pUOHOM
KJICTKU
[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAas CTE€HKa, ITTMKOKaIMKC, X (pyHkumu. ITnazmatuyeckas memOpana, eé
cBoictBa U pyHkImu. [{uToruiazma u e€ opranouasl. OgHOMEMOpaHHbIE OPTaHOM/IbI KIETKU: SHIOIUIA3MaTUYeCKasi CeTh
3.8 (BIIC), ammapat ['onbmaxu, au30coMbl. [1oyaBTOHOMHBIE OPraHOM B KJIETKU: MUTOXOHAPHUH, TacTuabl. [Iporcxoxaenue
MHUTOXOHAPHUH U tutacTui. Bunsl mnactun. HememOpaHHble OpraHouabl KIETKU: pUOOCOMBI, KIETOYHBIA LEHTP, PECHUYKH,
KIyTUKU. DYHKIMK OPraHOUIO0B KIETKH. BKitoueHus
3.9 SAnpo — perynaropHbiii neHTp kieTku. CTpoeHue siapa: siaepHas o000Ji0uKa, KapHuoIUla3Ma, XpPOMAaTHH, SPBIIIKO.
' XpoMOCOMBI
3.10 TpaHcnopT BEIIECTB B KJIETKE
4 KuzHenesTenbHOCTh KIETKH
OOMmeH BeiecTB, UM METab0IU3M. ACCUMMISLMS (TJIACTHUECKUI OOMEH) M IUCCUMWIISIINS (3HEpreTUYecKuii oOMeH) —
4.1 JIBE CTOPOHBI €AMHOrO Mporecca MmeTabosin3ma. Tumsl oOMeHa BewlecTB: aBTOTPOQHBIH M reTepoTpodHbIi. Ponb
(epMeHTOB B 0OMEHE BEUIECTB U NPEBPALICHUH SHEPTUHU B KIETKE
4.2 @otocunte3. CeetoBass u TeMHOBas (a3bl (ortocuHTeza. Peakumu ¢orocunresa. DphekTuBHOCTH (HOTOCHHTE3A.




3HavyeHue (oTocuHTE3a JUIA KU3HMU Ha 3emiie. BiausHue ycnmoBuil cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMIEHUS €TI0
HOPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.
XeMocHHTEe3. XeMOCHHTE3UpYIolHe OakTepun. 3HaUeHHE XeMOCHHTE3a JIJIsl )KU3HU Ha 3emiie

DHepreTnyeckuil 0OMeH B KiieTKe. Paciienienue BeiecTB, BbIIEJIEHUE U aKKYMYJIUPOBAHUE SHEPTUU B KIIETKE. DTallbl

4.3 sHepreTuueckoro oomena. ['mukonus. bpoxenue u ero Buuabl. KuciopomHoe OKHCIIEHHME, WM KJIETOYHOE JbIXaHUE.
D PeKTUBHOCTH IHEPreTUISCKOro 0OMEeHa
Peakun matpuunoro cunrtesa. ['enetnueckas uabopmanus u JJHK. Peanuzamnus renetndeckoit nHpopManmum B KIETKE.
4.4 ['enetnyeckuii koa u ero cpoictBa. Tpanckpunuus — Matpuunblii cuHTe3 PHK. Tpancnauus — OGmocunTe3 Oenka.
Koaunposanue amuHokucnot. Pons pubocom B OnocuHTese Oenka
Hexnerounsie ¢hopmbl xu3HU — BUpYCHL. McTopust oTkpbiTHs BupycoB (/.M. MBanoBckuii). OcOOEHHOCTH CTPOCHUS U
45 KU3HEICATEIILHOCTH BUPYCOB. bakrepmodaru. bone3nu pacTeHuii, >KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMBIE BHPYCAMHU.
' Bupyc ummynonepunura uyenosexka (BUY) — Bo3Oynutens CIIM/la. IlpodunakTika pacrnpocTpaHeHHsS BHPYCHBIX
3a00eBaHUN
5 Pa3zMHoOkeHNEe 1 MTHAMBUAYAJIbHOE Pa3BUTHUE OPTaHU3MOB
Knetounslii WK, WM KU3HEHHBIM Huka kiaeTku. Mutepdaza m mutos. Ilpoueccsl, mporekawomue B HHTepdase.
Perumukamust — peaxkuus matpuuHoro cuHteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIH Ha0Op — KapHUOTHIIL.
51 JIMMIIONAHBI M TaIIOUJIHBIM XPOMOCOMHBIE HaOOpbl. XpomaTuabl. LlUTonormdyeckue OCHOBBI Pa3MHOXKEHHS U
' WHIVBUIYaJIbHOTO PAa3BUTHUSL OPTaHNU3MOB.
[enenune kietkn — Muto3. Ctaguu Murto3a. [Ipomeccel, mpoucxoaauime Ha pa3HbIX CTaAMSIX MUTO3a. bromornueckuit
CMBICJI MUTO3a
@opMbl pa3MHOXKEHHsS OpraHH3MOB: Oecrosioe M TMOJIoBoe. Buabl 0ecnojoro pa3sMHOXKEHHUS: [€JCHHE HaJBOe,
5.2 MOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHWE, BEreTaTUBHOE pa3MHOXeHHe. LKcKyccTBeHHOE
KJIOHUPOBAHHE OPraHU3MOB, €r0 3HAUYEHUE JIJISl CEJIEKIIMU
[TonoBoe pa3aMHOK€EHHUE, €r0 OTIIMYHUS OT OECIOI0rO.
5.3 Meito3. Cragum wMeito3a. Ilpomecchl, mpoucxomsmme Ha craausx wMenosa. [loBegeHne XpoMocoM B MeHo3e.

Kpoccunrosep. bruosgornueckuii CMbIC 1 3HAYEHHE MEH03a




5.4

I'ameTorenes — mnmponecc 06p3.30BaHI/I${ IMOJIOBBIX KIJICTOK Y KHBOTHBIX. IlonoBeie Xeae3bl: CEMEHHUKM WU SUYHHKH.
O6paSOBaHI/IC U Pa3sBUTHC IIOJIOBBIX KIJIETOK — TIaMCT (CHCpMaTO3OI/II[, HﬁHCKHeTKa) — CIICPMATOICHE3 MU OOI'CHE3.
OcoOeHHOCTH CTPOCHUA SIAIIEKIETOK U CIICPpMATO30UJIOB. OHJ'IOI[OTBOpCHI/IC. HapTCHOFCHCS

5.5

WupuBunyanbHoe pa3BuTue (OHTOr€HE3). DMOPUOHAIBHOE pa3BUTHE (AMOpHUOreHe3). DTarnbl SMOPUOHAIIBHOTO Pa3BUTHS
y TI03BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyisuusi, opraHoreHe3. IlloctaomOpuoHanbHOE pa3zBUTHE. THITBI
NOCTAIMOPHUOHAJIBHOTO Pa3BUTHA: NIpsSIMOE, HENpsMoe (IMYMHOYHOE). BinmsHue cpeapl Ha pa3BUTHE OPIraHU3MOB;
(hakTOpBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

PocT u pa3zButue pacrenuii. OHTOreHes3 IBETKOBOTO PaCTEHUs: CTPOCHHE CEMEHH, CTaJJUU Pa3BUTHSI

HaCHCHCTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB

6.1

[Ipenmer u 3amaun reHetuku. Mcropus pa3BUTHS reHETUKU. Bkiaj poccHMHCKUX M 3apyOeKHBIX YU€HBIX B pa3BHTHE
TeHETUKU. MeToJpl TeHETUKH (THOPHIIOJOTHYECKUH, LUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTH4ecKuil). OCHOBHBIE
TEHETUYECKHE NOHATUs. | eHeTUYeCKask CUMBOJIMKA, MCIIOJIb3yEeMasi B CXeMaX CKPEIUBAHUI

6.2

3aKOHOMEPHOCTH HACJEeJIOBaHMs TMPU3HAKOB, ycTaHOBIeHHbIE . Menmenem. MoHOruOpuaHOE CKpeIIMBaHHE. 3aKOH
eanHoo0pa3us rudpuaoB nepBoro nokosneHus. [lpaBuno noMuHuUpoBaHUs. 3aKOH paclleIUIeHHs NMpU3HaKoB. [ 'umoresa
quCTOTHI TameT. [loTHOE U HeTOTHOE TOMUHUPOBAHHUE.

I[I/II‘I/I6pI/I)IH06 CKpCIIMBaHUC. 3aK0H HE3aBUCHMOTO HacJICOJOBaHHA  IIPU3HAKOB. HI/ITOFeHeTI/I‘IeCKI/Ie OCHOBBI
JTUTHOPUTHOTO CKpEUIMBaHMsI. AHAIM3UPYIONIEe CKpelrMBaHue. Vcnonp30BaHNe aHANMM3UPYIOMIETO CKPEITUBAHUS TSI
OTIpeJIeTICHUS] TEHOTHITA OCOOH

6.3

CI_[eHJ'IeHHOG HAaCJICIOBAHUEC IIPHU3HAKOB. Pa6ora T. MopraHa 0 CHCINNICHHOMY HACJICJOBAHUIO TI'CHOB. HapymeHHe
CHOCINNICHUSA I'CHOB B PE3YJILTATC KPOCCHUHI'OBEPA. XpOMOCOMHaSI TCOPHA HACJIICACTBCHHOCTH. I'eneTnueckue KapThlI.
I'enetnka ToOMA. XpOMOCOMHoe OIIpCACIICHUC 110JIa. AYTOCOMBI U ITIOJIOBBIC XPOMOCOMEI. I'omorameTHele ©
I'CTCPOTraMCTHBIC OPIraHU3MBI. HacneszaHHe IMPHU3HAKOB, COCIIJICHHBIX C ITOJIOM

6.4

N3menunBoCTh. Buabl M3MEHUYMBOCTH: HEHACJIECACTBEHHAs M HacleACTBeHHass. Ponb cpeapl B HEHACIEICTBEHHOU
U3MEHYMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIIMOHHON W3MEHYMBOCTH. BapHalMOHHBIA psJ] W BapHallMOHHAS KpUBas.
Hopma peakuum npusHaka. KonnuecTBEHHbIE W KayeCTBEHHbIE IIPU3HAKM W HMX HopMma peakuuu. CBoiicTBa
MOTU(PHUKAITMOHHON M3MEHYHBOCTH

6.5

HacnencrtBenHast, uiu TeHOTUNIMYECKAs], U3MEHYMBOCTh. KOMOMHATUBHAS MU3MEHYMBOCTh. Mei03 U MOJI0OBOM Mpoliecc —




OCHOBa KOMOWHATHBHON W3MEHUMBOCTH. MYyTallMOHHAsT W3MEHUYMBOCTh. Kiaccudukanus MyTaluii: TeHHBIC
XpOMOCOMHBIE, TeHOMHbIe. YacToTa W mpUYUHBI MyTanuii. MyTareHHbie (akTOphl. 3aKOH TOMOJIOTUYECKUX PSAOB B
HaclencrtBeHHon n3Menunsoctd H.M. BaBuiosa

6.6

I'enetruxa uenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI F€HETUKHM YE€JIOBEKA: I'€HEAJIOTMYECKUM, OJIM3HELOBbIH,
LIUTOICHETUYECKUH, OMOXMMMUYECKUH, MOJEKyJIsipHO-TeHeThudeckuid. COBpEMEHHOE  OIpeleJeHHe  T[eHOTUNa:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHME, B TOM uwucie ¢ nomoulpto I[II[P-ananuza. HacnenctBeHHbie
3a00NeBaHMUs YEJIOBEKAa: T'eHHbIE OOJe3HHW, OOJIE3HH C HACJIEICTBEHHOH IPEapaclolOKeHHOCThIO, XPOMOCOMHBIE
O6oneznn. ComMaTuyeckue W TeHepaTuBHble MyTauuu. [IpuHIMNBL 3710poBOro o0pas3a KHU3HU, JUArHOCTHKH,
npoUIaKTUKA W JIEYEHUs] TEHeTHYeCcKUX OonesHeill. Meauko-reHeTHueckoe KOHCYJIbTUPOBaHME. 3HAaueHUe
MEIUIIMHCKON I€HETUKH B MTPETOTBPAILIEHUH U JICYEHUN T'€HEeTUYECKUX 3a00JIeBaHN YeJl0OBeKa

Cenexnus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekusi KaKk Hayka M MPOLECC. 3apOKIEHUE celeKkuuu U gomectukauus. Yuyenue H.M. BaBunoBa o wnenrpax
MPOUCXOXKICHUS W MHOT000pa3us KyIbTYPHBIX pacTeHui. LIeHTphI MPOMCXOXKICHUS ITOMAIIHUX >KUBOTHBIX. Copr,
1OpOJ1a, ITAMM

7.2

CoBpeMeHHBIE METOJIbI CeJeKIMU. MacCOBBIA ¥ WHIWBUIYAIBHBIA OTOOPHI B CENEKIIMN PACTEHUHN M XKUBOTHBIX. OlIeHKa
JKCTepbepa. brau3kopoacTBeHHOE CKpemuBaHue — WHOpuUAWHT. Ywctas nuaug. CKpenMBaHWE YHCTBHIX JIMHHM.
l'ereposuc, wim rubpunnas cwia. HeponcTBeHHOe ckpemmBaHue — aytOpuauHr. OtnanéHHas rudpuamzanus u eé
ycnexu. VMCKyCCTBEHHBI MyTareHe3 M IOJIyYEHHE NOJHUIUIONAOB. J[OCTMKEHMS CENEKIMH PACTEHHM, >XKMBOTHBIX M
MHUKPOOPTaHU3MOB

7.3

buorexHosoruss kak oOTpacib TNPOM3BOACTBA. ['e€HHAs WHKEHepusa. OTambl co3gaHus pekoMmOuHaHTHOM JIHK u
TpaHCTEHHBIX Opranu3MoB. Knetounas umwkenepus. Kinetounsie KynbTypbl. MUKPOKIOHAIEHOE PA3MHOKEHHUE PACTEHUH.
KnonupoBaH#e BBICOKOMPOAYKTUBHBIX CEITBCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ITHUECKHE MPOOIEMBI.
I'MO — renetndeckn MOAUQPUITMPOBAHHBIC OPTaHU3MBI




11 KJIACC

Kon

HpOBepSIEMbIﬁ JIEMEHT COACPKAaHUA

DBOJIOMOHHAS OHOJIOT U

1.1

9BOJ’IIOI_II/IOHHa$I TCOpHUA U e€ MecTo B OMOJIOTHH.

CBI/IIIGTCJ'ILCTBEI 9BooIMY. [lageoHTOIOrHYECKHE: ITOCIEAOBATENLHOCTh MOSBICHHS BHAOB B IaJICOHTOIOTHYECKOMH
JICTOIINUCH, TCPEXOAHBIC (I)OpMLI. Bnoreorpa(l)nqecxne: CXOACTBO H pa3jindune (I)ayH 151 (I)J'IOp MaTCpUKOB U OCTPOBOB.
9M6pI/IOJ'IOFI/I‘IeCKI/IeZ CXOACTBA U pa3jInvuns 3M6pI/IOHOB Pa3HbIX BHJOB IO3BOHOYHBLIX. CpaBHI/ITeHLHO'aHaTOMI/I‘leCKI/IeI
TOMOJIOTUYHBIC, AHAJIOTUYHBIC, PYAHUMCHTAPHBIC OpTraHbl, AaTaBHU3MBbI. MOJ'IeKy.]'IHpHO'6I/IOXI/IMI/I‘IGCKI/I62 CXO0OCTBO
MCXAaHU3MOB HACJICACTBECHHOCTH U OCHOBHBIX MeTa0O0JINYECKUX HYTeﬁ Y BCEX OpraHU3MOB

1.2

OpomononHast Teopus Y. Jlapuna. [Ipeanocsuiki BOZHUKHOBEHUS JapBUHU3MA. J[BIDKYIIIME CHIIBI SBOJIIOIMH BUIOB
no JlapBuny (M30BITOYHOE Pa3MHOKCHHE MPU OTPAHHMUECHHOCTH PECYPCOB, HEONpEIeIEHHAs H3MEHIUBOCTh, OOphOa 3a
CYILIECTBOBAHHE, €CTECTBEHHBII 0TOOD)

1.3

Cunretnueckas Teopus 3Booruu (CTD) n ocHOBHBIE € mooxkeHuss. MukposBomtonys. [Tomynsmus kak equHUIa BUIA
U 3BOJIIOLIUA

1.4

JBrxyue cuibl ((hakTophl) 3BOMIOLMK BUAOB B Ipupoae. MyTallMOHHBIN Mporecc 1 KOMOWHATUBHAS W3MEHUYUBOCTb.
[omynsuuonHble BOJAHBI U Apeid reHoB. M3omsamus m murpanus. EctecTBeHHBI 0TOOp — Hampapisomuil (axTop
3BOMIOLMH. POPMBI €CTECTBEHHOTO 0TOOPA.

[IprucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIONMH. [Ipumepsl npucnoco0iaeHnil y opranu3MoB. ApoMopQo3bl
U UUO0aanTaluu.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE (OPMBI BHJI000pa30BaHMs: Teorpapuueckoe, IKOJIOTHIECKOe

1.5

Maxkpoaomtonus. @opmbl dBOMIONUK: (UIETUYECKas, TUBEPreHTHAs, KOHBEpreHTHas1, napasuienabHas. HeobpaTtumocTts




SBOJIIOIIMH

Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 3eMJIe

2.1

I[OHay‘IHBIC IpCaACTaBJICHUSA O 3aPOKIACHNUN KU3HU. Hay‘IHBIC TUNOTE3bI BOSHUKHOBEHHS KU3HHU Ha 3eMie: aOHOoreHes u
IaHCIICpMHUsI. XuUMHYECKasl 3BOJIOLIMS. BKCHepI/IMeHTaHBHOG MMOATBCPIKACHUC XUMHYECKOH sBomonuu. HauanbHble
3Tanbl OMOJOrHYECKON sBoironuu. I'unoresa PHK'MI/Ipa. HepBLIe KIICTKM N UX 3BOJJIOIIHA. cDOpMI/I}’)OBaHI/Ie OCHOBHBIX
T'PYIII ’)KUBBIX OPraHNU3MOB

2.2

Pa3zButue xxu3Hu Ha 3emuie mo 3pam u nepuojam. Katapxei. Apxeiickas u npotepo3oickas »pbl. [laneosoiickas spa u eé
NEepUOAbl: KEMOPUNCKHUNA, OPIOBUKCKUH, CUITYpUHCKUM, 1€BOHCKHUI, KAMEHHOYTOJIbHBIN, IepMCKUid. Me3o30iickas 3pa u
€€ MepHuoJIbl: TPHACOBBIM, FOPCKUN, MEJTIOBOM.

Kanno3oickass 3pa u €€ mepHOAbl: MAJICOrC€HOBBIM, HEOICHOBBIM, AHTPOIOICHOBBIM. XapakTEpUCTHKA KiIuMmaTa M
reoJIOruYecKux nporeccoB. OCHOBHBIE 3TAITbl BOJIIOLNU PACTUTEIBLHOTO U KUBOTHOTO MUpPA. ApOMOP(O3bI y paCTCHHMA

" )KUBOTHBIX. HO?[BJ'IGHI/IG, PpacuBET U BEIMUPAHWC I'PYHIT )KUBBIX OPTaHU3MOB

2.3

Cucrema OpTraHNYE€CKOIro MHpa KakK OTpa>XCHHEC 3BOJIFOLMH. OCHOBHBIE CHCTEMaTHYECKHUE I'pylIibl OpraHu3MoOB

2.4

OBouroLiUsl YeJoBeKa. AHTPOIOJIOTUS Kak Hayka. Pa3BuTue mnpencTaBieHUl O MPOMCXOXKACHUU 4eJIOoBeKa. MeToibl
U3y4eHHs aHTpororeHesa. CXo/icTBa U pa3inyus 4eJIOBEKa U )KUBOTHBIX. CHcTeMaTHYecKoe MOJI0KEHUE YeI0BeKa.
JBwxyume cuibl (pakTopbl) aHTponoreHe3a. HacneacTBeHHast M3MEHUYMBOCTD M €CTECTBEHHBIN 0TOOp. OOIeCTBEHHBIH
00pa3 KU3HU, U3TOTOBICHUE OPYJUH TPY/a, MBIIICHHE, PEUb

2.5

OCHOBHBIE CTaJUU M BETBH HBOJIIOIIMM YEJIOBEKA: aBCTPAJIONMUTEKH, YernoBek ymenbld, UenoBek MNPsIMOXOIAIINH,
UenoBek HeaHIepTanbCKuid, YenoBek pa3yMHbIH. HaxXxoaku MCKOMaeMbIX OCTAHKOB, BpeMs CYIICCTBOBAaHHS, 00JIACTh
pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 *HU3HU, OPYAHS

2.6

Yenoseueckre pacbl. OcHOBHbIE OOJbIIME pachl: eBpomeouaHas  (eBpasuiickas), HErpo-aBCTPaOUIHAs
(’xBaTOpHanbHasg), MOHTOJOWAHAs  (a3uaTcKOo-aMepuKaHCKas). UepTel NPUCHIOCOOIIGHHOCTH — MpEJCTaBUTENEH
YeJIOBEYECKUX pac K YCJIOBHUSM CYyIeCTBOBaHUS. ENMHCTBO yenoBeyeckux pac. Kputuka pacusma

OpraHusMbl 1 OKpYXarolias cpeaa




3.1

Okosorust Kak Hayka. 3afaud U pas3feibl SKOJOTMHM. METOAbl IKOJOIMYECKUX HCCIEJOBAaHHHA. DKOJIOIMYecKoe
MHUpoBo33peHue. Cpenbl 00UTaHNsI OPTraHU3MOB: BOAHAS, HA3€MHO-BO3IyIITHASI, TOYBECHHASI, BHYTPUOPTaHU3MEHHAs

3.2

Oxonorudeckue pakropsbl. Kinaccudukanus skonoruueckux HakTopo: abnoTHyeckrue, OMOTUYECKHUE U AaHTPOIIOT€HHBIE.
JleiicTBre sKoI0rnuecknx GakTopoB HA OPraHU3MBbI

3.3

Abuortudeckue (HaKkTophl: CBET, TeMIepaTypa, BiaxkHocTb. DotonepuoansM. [Ipucnocobnenns opraHu3MoB K JIEHCTBUIO
abuotuueckux (hakTopoB. bruonornyeckue puTMeI

3.4

Buotnyeckue ¢aktopsl. Bumbl OMOTHYECKHUX B3aMMOJCHCTBHI: KOHKYPEHILIUS, XUIIIHUIECTBO, MTAPA3UTH3M, MYTYyaJHi3M,
KOMMEHCAIM3M  (HaxJI€OHMYECTBO, KBAPTHPAHTCTBO), AaAMEHCAIM3M, HEWUTpanu3M. 3HaueHHEe  OMOTHYECKHX
B3aMMOJICHCTBHI JJIS1 CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE XapaKTePUCTUKH nonyasauud. OCHOBHBIE IOKa3aTeld MOMYJSUUU: YHCIEHHOCTb, IUIOTHOCTD,
POXKIaeMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaIysl. JMHAMUKa YHCIEHHOCTH NOMYJISLUU U €€ PeryIsiius

COO6I_I_ICCTB8. H 3KOJIOTHYCCKHE CUCTCMBI

4.1

Coo0rmiecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIeHO3a: BUAOBAsI, IPOCTPAHCTBEHHAs, Tpodrueckas (TUIIeBas).
Bunsi-nomunantel. CBsa3u B OMOLIEHO3€E

4.2

DKOJIOTHYECKUE CHCTEMBI (9KOcHCcTeMbl). [loHsATHE 00 3KOcHcTeMe M OmoreorieHo3e. DyHKITMOHATBHBIE KOMIIOHCHTHI
9KOCHCTEMBI: TIPOIYIEHTHl, KOHCYMEHTHI, pEIyleHThl. KpyroBopoT BemecTB W TOTOK DJHEPTUU B IKOCHUCTEME.
Tpodudaeckue (umieBsie) ypoBHH dKocucTeMbI. [TumeBrie 1ienu u cetr. OCHOBHBIE TTOKA3aTeNIM SKOCUCTEMBI: OMoMacca,
NPOAYKIHSL. DKOJIOTUYECKHE MUPAMHUIBL: MPOAYKIIUH, YACICHHOCTH, Ornomacchl. CBOWCTBA AKOCHCTEM: YCTOWYHBOCTD,
camoperyisnusi, pazsutue. CyKIeccus

4.3

[Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€P M PeK. DKOCUCTEMA XBOMHOIO MJIH IIMPOKOIMCTBEHHOTO Jieca.
AHTpOTIOT€HHBIE 3KOCHCTEMBL. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBbI. BHOJOrHMYecKoe M XO34WCTBEHHOE 3HAYCHUE
arpo’KOCUCTEM U YpPOOIKOCHCTEM.

buopaznoobpasue kak pakTop ycroitunBoctu 3xocucteM. CoxpaneHre 6M0JI0rHYecKoro pasHooopasus Ha 3emie

4.4

VYuenue B.W. Bepnanckoro o 6uoctepe. I'panuiisl, coctaB u cTpykTypa 6mocdepsl. JKuBoe BemecTBo U ero (hyHKIUU.




Ocobennoctu Ouocepsl Kak rI00ATBLHON SKOCUCTEMBI. J[MHaMHUYecKOoe paBHOBECHE M OOpaTHas CBs3b B Omocdepe.
KpyroBopoThI BemecTB U OMOTeOXUMUYECKUE IIHKIIBI DJIEMEHTOB (Yriepojaa, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIC

OMOMBI CyIIN

4.5

UYenoseuecTBo B Ouochepe 3eminn. AHTpororeHHbIe U3MeHeHus B ouocdepe. ['modanbHbIE 3K0I0THYECKUE TPOOIEMBI.
OcHOBa PaIMOHAILHOTO YIPaBIEHUs MPUPOIHBIMHU PECYPCAMU M MIX UCIOJIb30oBaHUE. JloCTIKEeHUsT OMOJIOTHH U OXpaHa

TIPUPOJIBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

HUP®POBbBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET



