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COIEPKXAHUE OBYYEHMUSA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMHM, TEXHUUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKaMH, pusiocopuelt, STUKOM, 3CTeTUKON U npaBoM. Poib
ouonorud B (GOPMHPOBAHUU COBPEMEHHOM HaydyHOW KapTUHb Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl mo3HaHUS XKMBOM MpUPOAbI (HAOIIO/IEHHE, SKCIEPUMEHT, OMHCaHUE,
U3MEpeHne, Kiraccuukanys, MOACIUPOBAaHUE, CTATHCTHYECKass 00paboTKa TaHHBIX ).

JdemoHcTpaumu:

IToptpetsl: Y. lapsun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpux.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBD».

JlaGopaTopHble M NPpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabdora Ne 1. «Mcnonb3oBaHue pa3IUYHBIX METOAOB MpHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U X OPraHU3ALUA.

Kusble cucteMbl (OMOCHCTEMBI) Kak MpeAMET HU3yueHus Ouosoruu. OTiauuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CaoiicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHU OpraHu3aliuu OHMOCHCTEM:
MOJICKYJIAPHBIN, KJIECTOYHBIM, TKAHEBBI, OPraHU3MEHHBIN, MOMYJIALMOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKHUH ), OnOChEepHBI.

JdemoHcTpaumu:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHH OpraHU3AINH
KUBOU MPUPOABD).

O6opynoBanue: Mmoenb mostekyiasl JIHK.

Tema 3. XuMH4eCKHUM COCTAB U CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTHI: MAaKpO3JEMEHTHI,
MHUKpPO3JIEeMEeHThI. Boa 1 MuHepaibHbIE BEleCTBa.

OyHKIMK BOJABI W MHUHEpaJIbHBIX BellecTB B KkieTke. [logaepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB m crpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPBHI OEJKOB.
He3amenumble W 3aMEHUMbIE AMUHOKHUCIOTHI. AMHUHOKHUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbI OCJIKOBOM MOJIEKYJIbI (IepBUYHASI, BTOPUYHAsS, TPETUYHASI U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeskoB. bruosornueckre QyHKIuu OEIKOB.

depmeHThl — OMonorudeckue katanu3atopbl. CtpoeHue (pepMeHTa: aKTUBHBIN
HeHTp, cyoOcTtpatHas crneuuduyHocth. Kodepmentsl. Burtamunbsl.  OTinuus
(hepMEHTOB OT HEOPTAHWYECKUX KAaTaTu3aTOPOB.



VYrneBonbl: MOHOcaxapuabl (TJIOK03a, prubo3a U J1e30KCcupr003a), Aucaxapuibl
(caxapo3a, makTo3a) M ToJMcaxapuabl (Kpaxmai, TJIUKOIeH, [EeJUTI0JI03a).
buonornueckne QpyHKITMM YTI€BOIOB.

Jlumunpel:  Tpuraunepuas,  Qochomunuasl,  crepounsl.  ['mapoduiabHO-
ruapodoOHBIe CBOMCTBA. bruonorndeckue ¢pyHknun aumnuaoB. CpaBHEHHE YTIIEBOJIOB,
OCJIKOB W JIUTINJOB KaK HICTOYHUKOB YHEPTHUHU.

Hyxkneunossie kucnotel: JIHK u PHK. HykneoTuasl — MOHOMEpPBI HyKJIEMHOBBIX
kucnoT. Crpoenue u ¢pyukuuu JJHK. Crpoenue u ¢pynkuuu PHK. Buast PHK. ATO:
CTpoeHHEe U QYHKIUH.

[{utonoruss — Hayka o kjerke. Knerounas teopuss — npumep B3aUMOACHCTBHS
uzeil 1 PaKkToB B HAYYHOM MO3HAHUU. MEeTOIbl U3YUEHHS KIICTKU.

Krnerka kak nenoctHas >kuBas cucrema. OOIIMe MpU3HAKUA KIETOK: 3aMKHYTas
Hapy>kHasi MeMOpaHa, mosekyibl JIHK kak renernueckuil amnmapar, cucTeMa CHUHTe3a
Oenka.

TuImbl KJIETOK: dyKapuOTHYECKasi U IpokapuoTudeckas. OCOOEHHOCTH CTPOCHUS
npokapuotudeckoit  kijetku.  Kierounas — crenka — Oakrepuit.  CTpoeHue
AYKAPUOTUUYECKON KIJIeTKH. OCHOBHBIE OTIMYHS PACTUTENBHOM, )KUBOTHON U TPUOHOM
KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIETOYHAasi CTEHKA, TJIMKOKAJIUKC, HX
¢ynkuuu. ITnazmatnuyeckas memOpaHna, e€ coiictBa U PpyHkuuu. Llutomnazma u eé
opranounbl. OmgHomemOpannbie opranouasl kietku: OIIC, ammapat [Nombmxw,
n30COMBl.  [lonyaBTOHOMHBIE OpPraHOMIBl KJIETKA: MUTOXOHJPHUM, IUIACTUAIBI.
[Ipoucxoxaenre MHUTOXOHApPUN u Miactua. Bunabsl moactun. HememOpanHbie
OpPTaHOMUJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LIECHTPUOJN, PECHUYKH, KTYTUKH.
@yHKIMHA OPraHOUIOB KJIETKU. Brirrouenus.

Anpo — perynsatopHbld 1eHTp KieTku. CTpoeHue sijapa: siaepHas 000J0uKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCcnoOpT BEIECTB B KJIETKE.

JdeMoncTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. lllann, M. Illneitnen, P. Bupxos, J[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Hunarpammel: «PacnipeneneHne XUMUUYECKUX DJIEMEHTOB B HEXUBOW MPUPOICH,
«Pacripenenenre XuMHYECKHUX SJIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckass TaOMUIA XUMHUYECKHUX DIIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOABD», «bruocuHTe3 Oenka», «CTpoeHHUE MOJEKYJIbl Oelkay,

«Ctpoenue ¢epmenta», «HyxneunHossie kuciotel. JJHK», «Ctpoenue MomexyIbl
AT®», «CtpoeHne SyKapUOTUYECKOW KIETKW», «CTpOEHHE MKWUBOTHOU KIIETKI,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpoeHuEe MNPOKAPUOTUUYECKON  KIIETKI,
«Ctpoenue sapa KIEeTKn», « Y TI€BOAbDY, «JIumuasn.



O6opynoBaHue: CBETOBOW MHKpPOCKOI, OOOpyJIOBaHWE IS TPOBEIACHUS
HAOJIONCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIPENapaTbl PacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble M NPpaKTHYEeCKHE PAdOThI:

Jlabopatopnas pabdota Ne 1. «M3yueHue KaTalUTHUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UM KaTajasbl)y.

JlabopaTtopHas padota Ne 2. «M3yueHue cTpoeHust KIETOK pacTeHUH, dKUBOTHBIX
1 OaKTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPEIapaTax U UX OIMHMCAHKE.

Tema 4. /KuzHenesiTeJJbHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTa0OIU3M. AcCCUMWIAIUSA (TUIACTHYECKUM OOMEH) U
JTUCCUMWJIISIIUS  (PHEPreTHUYEeCKu OO0MEH) — JIBeé CTOpPOHBI EAMHOrO IMpoIilecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB W HOHEPTUU B TOHUMAaHUU
MeTaboIn3Ma.

Tumnbl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbiii. Pons dhepMEeHTOB B
oOMeHe BEIlIeCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®otocunte3. CBetoBast 1 TeMHOBas (a3bl hoTocuHTe3a. Peakuuu doTocunresa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaueHHe (OTOCHHTE3a JJIA KU3HM Ha 3emiie.
Brnusaue ycinoBuii cpenbl Ha (OTOCHMHTE3 U CHOCOOBI  TOBBIIMICHUS — €rO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIe OakTepuu. 3HAYCHUE XEMOCHHTEe3a JJis
KU3HU Ha 3eMII€.

DHepreTuuecknuii oOMeH B KJeTke. PaciiemieHue BeIIECTB, BBIJCICHHE U
aKKyMYJUPOBAHHE DHEPTUU B KIETKE. DTalbl dHEpPreTuueckoro oomMeHa. I nukomus.
bpoxenne u ero Buabl. KuCIOpOIHOE OKHCICHWE, WA KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTb FIHEPTETUUECKOT0 OOMEHA.

Peakiuu matpuunoro cunresa. ['enerndeckas nndopmanus u JJHK. Peanuzanus
reHeTHYeCKO wuHpopManuu B KiIeTke. ['€HEeTHYeCKMd KOJ ¢ €ro CBOMWCTBA.
Tpanckpumnius — marpuunbiii cunte3 PHK. Tpancnsius — OuocunTte3 6enka. ITarbl
TpaHcisiiun. KonupoBanue aMuHOKUCI0T. Ponb pubocoM B OMocuHTE3€E Oernka.

Heknerounsle GopMmbl xu3Hu — BUpychbl. Mctopust oTkpeiTust Bupycos (. .
NBanoBckuit). OcCOOEHHOCTH  CTPOEHUS WM JKU3HEHHOTO  IIMKJIAa  BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKA, BHI3LIBAEMBIC BUPYCAMH.
Bupyc ummynonedummura uwenoBeka (BUY) — Bozoymutenr CIIMJla. OOGpatHas
TPaHCKPUIIHUS, peBepTaza U uHTerpasza. [lpodpunakrrka pacrpocTpaHeHUs BUPYCHBIX
3a00JIeBaHUN.

JdeMoHcTpauuu:

[Toptpetsi: H. K. Konbnos, J[. U. iBanosckuii, K. A. Tumupsizes.

Tabmumpr u cxembl: «Tunmel muTaHus», «Merabomsm», «MUTOXOHIAPHS,
«JHepreTHueckuii  oOMeH», «Xiopomiacty, «®otocunredn, «Crtpoenune JHK»,



«Ctpoenne u (QyHKIIMOHMpOBaHHE TeHa», «CuHTEe3 Oenkay, «['eHeTHYeCKui Komy,
«Bupyco», «baktepuodarn», «CtpoeHue u >ku3HeHHbIM 1wk Bupyca CIIM]/la,
0aktepuodaray, «Permmukarus [JJTHK».

O6opynoBanue: wmoxenu-anmvkanuun «Yasoenne JIHK wu Tpanckpunims»,
«buocuntes 0enka», « CTpoeHue KIETKW», MoAeb cTpyKTypsl JJTHK.

Tema 5. PazMHOKeHUe U MHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounplii 1UKI, WM SKU3HEHHBIM MWK KiIeTku. MHTepdasza u MHTO3.
[Tpomeccel, mpotekatontue B mHTEpdasze. Permukamnus — peaknys MaTpUIHOTO CUHTE3a
JHK. Crpoennie XpoMocOoM. XPOMOCOMHBIM Ha0oOp — KapuoTun. JIUIUIOMAHBIA U
raruiouJHBIA  XpOMOCOMHBIE Habopbl. Xpomatuasl. [luTomornueckue OCHOBBI
Pa3MHOXXEHUS U UHIUBUAYAIBHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenue xnetku — muto3. Craguum muTo3a. [lpomecchl, mpoucxoisdiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubennb KIETKH — arorTo3.

@opMbI pa3MHOXKEHHUS OPraHU3MOB: Oecriosioe W 1oJioBoe. Buupl Gecnosioro
pa3MHOXXEHUS: JIeJIEHWE HaJBOE, T[OYKOBAHHWE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKEHUE. VCKycCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE JIJIs1 CEIEKIUU.

[TonoBoe pa3MHOKEHHE, €r0 OTIUYHS OT OECIIONOTO.

Meito3. Cragum wmenosa. IIpomeccel, mpoucxoasume Ha CTaadsX Meno3a.
[ToBenenne xpomocom B Meiio3e. Kpoccunrosep. buonorndecknili CMBICT U 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3zoBaHus MOJOBBIX KJIETOK y JKUBOTHBIX. [lo0BBIE
KeJe3bl: CEeMCHHUKU U SUYHUKUA. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — raMer
(cmepmaro3ou/, SIMIEKIIeTKa) — crepMaToreHe3 u oBoreHe3. OCOOEHHOCTU CTPOCHUS
SUUEKIETOK U criepMarto30ou0B. OmonorBopenue. [lapreHorenes.

NunuBunyanbHoe  pa3BuTHe  (OHTOreHe3).  OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Otanbl 3MOPHOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX HKHUBOTHBIX:
IpoOsieHre, TacTpyssiiusi, opradoreHe3. I[loctamOpuoHanbHOE pa3BuTHe. TUIbI
MOCTAIMOPUOHAIBHOTO PA3BUTHA: MPSIMOE, HENPSIMOEe (JMYMHOYHOE). Biausinue cpensbl
Ha pa3BUTHUE OPTAHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

Poct u pasBurne pacrenuii. OHTOreHe3 LBETKOBOIO pACTEHUS: CTPOCHHUE
CEMEHHU, CTaJINHN PA3BUTHSL.

JdeMoHcTpauuu:

Tabmuiet w cxembl: «Dopmbl  pa3sMHOXKEHHS OpPraHu3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX PACTCHUIN», «BereTaTuBHOE Pa3MHOXKEHUE PACTCHUI,
«/lenenne knetkm  Oakrepuity, «CTpoeHHE TIOJNOBBIX KIETOK», «CTpoeHue
xpoMocoMbl», «Knerouneii mukim», «Pemmumkanus [HK», «Mwuto3», «Meio3y,



«IIpssmoe n Henpsmoe pa3BUTHE», «l'aMeTOreHe3 y MIIEKONMUTAIOUIMX U YEJIOBEKay,
«OCHOBHBIE CTAJIUM OHTOT'CHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOIPENApAThI «CrniepMato30uibl
MJICKOITUTAIOWIETOY, «JSlinekneTka miekonuramomero», «KapuokuHes B KIeTKax
KOpEIIIKa JIyKa», MarHuTHas Mojeib-anmummkanus «Jlenenue kietkn», moaens JIHK,
MoeNTh MeTadazHOH XPOMOCOMBI.

JlabopaTopHble 1 NpaKTHYeCKue padoThbl:

JlabopaTtopHas padota Ne 3. «HabOmronerre MuTO3a B KJIETKaX KOHYMKA KOpPEITKa
JIyKa Ha TOTOBBIX MUKPOMIPENapaTaxj».

JlabopaTtopHnas padota Ne 4. «M3yueHnne cTpoeHUs TOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpoTpenaparaxp».

Tema 6. HacieaCTBEHHOCTh U K3MEHYHUBOCTH OPraHM3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopusi pa3BUTHs T€HETHKUA. Ponb nuTosorum u
SMOPHOJIOTUY B CTAHOBJICHUM T€HETUKU. BKiiag pocCUCKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTUE TEHETUKH. MeToabl TeHETUKH (THOPUIOIOTUYECKUN, HUTOT€HETUUYECKUH,
MOJICKYJISIpHO-TeHeTHUeCKU). OCHOBHBIC TEHETHYECKHE IOHATHUS. | eHeTHdeckas
CHMBOJIMKA, UCTIOJIb3YEMAs B CXEMAX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAacCJIEJOBaHUsl IIPU3HAKOB, yCTaHOBJIEHHbIe I'. MeHaenem.
MoHorubpuiHoe  CKpelMBaHUE. 3aKOH eAUHO-00pa3usi THOpPUJIOB  TEPBOTO
nokosicHusA. [IpaBuino HOMUHHUpPOBaHUA. 3aKOH paclIeIUIeHUs] Mpu3HakoB. ['umoresa
YUCTOTHI raMeT. [1oJIHOE M HETTOJTHOE JOMUHUPOBAHUE.

JIuruOpuaHOE CKpeIlMBaHWe. 3aKOH HE3aBHCHUMOIO HACJEAOBAHHUS IPU3HAKOB.
[{utoreHeTnueckue OCHOBBI  JUTHOPUAHOTO  CKpEIIMBaHUS.  AHaIU3UPYIOIICe
CKpenuBaHue. lVcrnonp30BaHuE aHATU3UPYIOMIETO CKPEIIMBAHUS JJIsl ONpPEICIICHUS
T€HOTHIIA OCOOM.

Cuerniennoe HacienoBanue npusHakoB. Pabora T. Moprana mo crerieHHOMY
HACJIEI0BaHUIO T'eHOB. HapyieHue crerieHust TeHOB B Pe3yJIbTaTe KPOCCHHIOBEPA.

XpOoMOCOMHas TEOPUS HACIEACTBEHHOCTH. [ eHETUUECKUE KapThl.

I'enetnka mona. XpOMOCOMHOE ONpeAeieHUE IMoja. AyTOCOMBI M TOJIOBBIC
XpOMOCOMBI. ['OMOrameTHele H TreTeporaMeTHble oOpraHu3Mbl. HacnmenoBanue
MIPU3HAKOB, CIEINICHHBIX C IMOJIOM.

N3meHunBOCTh. BHAbl M3MEHUYMBOCTH: HEHACJIECICTBEHHAs W HACJIEICTBEHHAS.
Pousb cpenbl B HEHACJIEACTBEHHOU M3MEHYUBOCTH. XapakTepucTuka
MOAU(UKAIIMOHHON HM3MEHUYMBOCTH. BapualMOHHBIA psAJl U BapUallMOHHAs KpHUBas.
Hopwma peakunun npuznaka. KonndyecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MOIU(PUKAITMOHHON NU3MEHUUBOCTH.

HacnencrBenHas, WM TEHOTHIHMYECKas, HW3MEHYMBOCTh. KoMOMHaTHBHAS
M3MEHYMBOCTh. Me#03 1 MOJIOBOH MPOIIecC — OCHOBa KOMOMHATUBHOM M3MEHYHUBOCTH.
MyTannoHHasi U3MeH4YUBOCTh. Kiaccudukaiuss MyTanuii: reHHbIe, XPOMOCOMHBIE,



reHoMHble. YacTtora W mnpuyuMHBL MyTanuil. MyTareHHole  (akTopbl. 3aKOH
TOMOJIOTHYECKHX PSAOB B HAcleACTBEHHOM n3MenunBoctu H. . BaBuiiosa.

BHesnepHas HacneqCTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOAbl TEHETUKH
YEeJI0BEKA: TI'€HEAJIOTMYCCKHUM, OJIM3HEIOBBIM, IHUTOTCHECTUYCCKUM, OMOXUMHYECKHH,
MOJIEKYJISIpHO-TeHeTHUeCKUil. COBpEMEHHOE ONPEIeICHUE IeHOTHUIIA: TOJTHOTEHOMHOE
CEKBCHHPOBAHMWE, TE€HOTUIIMPOBAHME, B TOM uyuciae ¢ nomombto III[P-ananusa.
HacnenactBennsie  3a0oJjieBaHMsI  4YeNIOBEKA: TEHHbIE  OOJe3HHM, OO0JIE3HHU C
HACJIEICTBEHHOW MPEeIpacioyioKeHHOCThIO, XpOMOCOMHBIE 00J1e3HU. CoMaTHYeCKue U
reHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKHU. [IpUHITMIIBI 310pOBOrO 00pas3a >KU3HU,
JUArHOCTUKH, MPOPUIAKTUKH U JIEUYEHUS TEeHEeTHYecKuX Ooisie3Heil. Meauko-
TEHETUYECKOE  KOHCYJIbTUPOBAaHUE. 3HAUYEHUE  MEAUIMHCKONM  TEHETHUKA B
IPEIOTBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUN YelloBeKa.

JdemoHcTpaumu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pu3z, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuios.

Tabmuubl 1 cxeMbl: « MOHOTHOPHUIHOE CKPEIIMBAHUE M €0 IIUTOTCHETHYeCKas
OCHOBa», «3aKOH pacCUICIJICHUS] U €r0 UTON€HETUYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JluruOpugHoe ckpeunBaHue», «LlUTosOrM4ecKrue OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Meio3», «B3anmoAencTBUE aJUICIBHBIX TE€HOB», «l'€HeTmuyeckue
KapThl PAacTEHUM, KUBOTHBIX M YeloBeKay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH
HACJEOBaHUs, CLEIUICHHOTO C TMoJoM», «KapuOoTUIlbl 4YelloBeKa M KUBOTHBIX),
«Bugel u3MeHunBoCcTH», «MonudukanmonHas u3MEHUUBOCTH», «HacnemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBw», « MyTarimoHHas “3MEHUHUBOCTHY.

OGopynoBanue: MojAenu-anIuIMKaud  «MOHOTHUOPUIHOE  CKpEUIUBAHUEY,
«Henonnoe  nomuHupoBaHue», «JlurubpumHoe ckpeuuBanue», «llepekpéct
XPOMOCOMY», MHUKPOCKON W MHUKpormpemnapaT «Jpozoduna» (Hopma, mytamuu (Hopmbl
KPBUILEB U OKPACKHU Tefa), TepOapuit «I'opoxX moceBHOM».

JlabopaTopHblie U NIpaKkTHYeCcKue padoThbl:

Jlabopatopuas pabotra No 5. «/3ydeHue pe3yabTaTOB MOHOTHOPHUIIHOTO U
JUTHOPUIHOTO CKPEITUBAHUS y APO30(HIIBI HA TOTOBBIX MUKPOTIpETapaTaxy.

JlaGoparopHas pabora Ne 6. «M3yueHue moauduKaimOHHON U3MEHUYMBOCTH,
IMOCTPOCHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHON KPUBOW.

JlabopaTopHas pabotra No 7. «AHanmm3 myTamnuil y npo30¢uiasl Ha TOTOBBIX
MHUKpOIpenaparax.

[Tpaktuueckas padora Ne 2. «CocTaBiieHre 1 aHAJIN3 POIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesexkunsi oprann3MoB. OCHOBbI OMOTEXHOJIOTHM.



Cenexkuyst Kak Hayka M IIpoOLECC. 3apOXKIACHUE CEJIEKUUMU U JOMECTHUKALUS.
VYyenne H. 1. BaBwiioBa 0 LeHTpax NMPOUCXOKIACHUS U MHOrooOpasusi KyJbTYypHBIX
pacTeHui. LIeHTpbl IpOUCXO0KIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoAa, INTAMM.

CoBpeMeHHbIE METOIbI CeNeKUUMU. MaccoBblii M MHAMBUAYaJIbHBIM OTOOpHI B
CEJIEKUMU pPACTEHHH W KUBOTHBIX. OILIEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
ckpeuuBaHue — uWHOpuAMHr. Ywucras nuHUS. CKpellMBaHWE YHCTBIX JIMHHIA.
I'erepo3uc, unm rubpugHas cuna. HepoacTBeHHOe CKpelmMBaHHE — ayTOpPUAMHI.
Otnanénnas rubpuauzanus U e€ ycrnexu. VIcKycCTBEHHBI MyTareHe3 U IMOJIy4YeHHe
MTOJIUIUIOUIOB. JJOCTHKEHNS CENEKIINN PACTEHHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosorus Kak oOTpaciab MNPOU3BOACTBA. ['€HHAs HWHXKEHEpUs. OTambl
co3nanusa pexkoMmOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kiierounas
unxeHepus. Kiierounsle KynbTypbl. MHUKPOKIOHAJIBHOE Pa3MHOKEHHE DPACTCHMM.
KiloHupoBaHue  BBICOKONPOAYKTHBHBIX  CEJIbCKOXO3SWCTBEHHBIX  OPraHU3MOB.
DkoJyiornueckre u studeckue npodseMbl. MO — reHeTnuyecku MOAUM(UUIMPOBAHHBIE
OpTaHU3MBL.

JleMoHCcTpauuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypums, I'. JI. Kapneuenko, M. ®@. MIBaHOB.

Tabmuubr u cxembl: Kapra «LIeHTpbl TPOUCXOXKIEHUS W MHOTro00pas3us
KyJbTYpHBIX pacTeHui», «llopoabl AOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenmity, «OtnanéHHas rudpuauzanus», «Pabotel akagemuka M. @. VBaHoBay,
«Ilomumnonnus», «OOBEKTH  OHOTeXHONOrMM», «KieTouHsle KyJabTypel U
KJIOHUpPOBaHKE», « KOHCTpyHpOBaHUE U IIEPEHOC IEHOB, XPOMOCOM).

ObopynoBaHue: MYJISKU TUIOOB M KOPHEIUIOAOB TUKHUX (POPM M KYJIBTYPHBIX
COpTOB pacTeHuil, repdbapuit «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

Oxkckypenust «OCHOBHBIE METONBI W JIOCTHKEHMSI CEJIEKIMM PACTEHHU |
’KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHIIMIO, MNIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO34WCTBO, JAOOPATOPHIO arpOyHHUBEPCUTETA WM HAYYHOIO
LIEHTPA)».

11 KVIACC

Tema 1. IBo/IIOIIMOHHAS OMOJIOTHSL.

[TpeanochbuIKu BO3HUKHOBEHHS DBOJIIOIIMOHHON TCOPUHU. DBOIOIMOHHAS TCOPHS
u e€ MecTto B Ouosioruu. BiusiHue SBOJIONMOHHON TEOPUU HA pa3BUTHE OMOJIOTHUU U
JIPYTUX HayK.

CBuzmerenscTBa  3BOJMIONMH.  [lalGOHTOIOTHYECKHE:  MOCICAOBATEIILHOCTh
MOSIBJICHUS BUJOB B TMAJICOHTOJIOTHUYECCKOW JICTOIHMCH, TEPEXOIHBIC (DOPMBI.
buoreorpaduyeckue: cxoacTBo u paznunune GayH u Gaop MaTepuKkoB U OCTPOBOB.



OMOpHOJIOrMYECKHE: CXOJACTBA M pazauuus 5SMOPHOHOB pPAa3HBIX BUJOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHBIE, AHAJIOIMYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0ONIMYECKUX TyTeH Yy BcexX
OpPraHHU3MOB.

OpomonuonHass  teopuss Y. JlapBuHa. IIpennocbuiku — BO3HUKHOBEHHS
JapBUHM3Ma. JIBWOKyIIME CHIJIBI SBOMIONMM BUIOB 10 [lapBuHy (M30bITOYHOE
pPa3MHOXKEHUE TIpU OTPAaHUYEHHOCTH PECypCOB, HEOIpeaeNéHHasT H3MEHYUBOCTD,
O0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus sBostouu (CTD) u €€ 0OCHOBHBIE MMOTOKEHUS.

Muxkpoaomtonus. [Tonynsnus Kak equHUIA BUAa U 3BOJIOLUY.

JBuwxyue cuibl ((pakTopbl) 3BOJIOLMK BHUJIOB B IpupoAe. MyTallMOHHBIN
npouecc U KOMOMHATHUBHAS U3MEHYMBOCTh. lomysiiioHHbIe BOIHBI U Jpeiid T'eHOB.
N3onsuns u Mmurpanusi.

EctecTBeHHbII 0TOOp — HampaBisitouid  Qgakrop sBomonuu.  Dopmbl
€CTECTBEHHOT'0 0TOOpa.

[Tpucnoco0NEHHOCT, OpPraHU3MOB Kak pe3yJbTaT dBoiouud. Ilpumepst
MPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMOop(d03bl U UIUO-aJANTALNH.

Bun u  BumooOpazoBanme. Kpurepun  Buzma.  OcHOBHbIE  (OPMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOe.

MakposBomoniust.  @opMbl  3BoIOUMU:  (UIETUYECKas, JAMBEPreHTHAs,
KOHBEpreHTHasi, napajienbHas. HeoGpaTtuMocTh 3BOIOIHH.

[IpoucxoxneHue OT HecneUHaIU3UPOBAHHBIX TpenkoB. IIporpeccupyromas
crienranu3ans. AanTuBHAs paanaiusl.

JdeMoncTpanuu:

[Toptpersr: K. JIunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mromep, A. H. Cesepiios.

Tabnuubl U cxembl: «Pa3BuTHE OpraHMYecKOro MHUpa Ha 3emie», «3apobllin
MTO3BOHOYHBIX KUBOTHBIX», «ApXeonTepHUKCY, «DopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EcTecTBeHHBIN 0TO0pY, «MHOTO0Opa3ue COPTOB pacTeHU», « MHOrooOpa3ue mopo/1
KUBOTHBIX», «llonmymsuumy, «MyTauMoHHAsT HM3MEHYMBOCTH», «APOMOPPO3bI»,
«Mnnoaganranumny, «O01as nereHepanus», «JBrkyume cuiibl 3Bosonuny, «KapTta-
cxeMa wMapmpyta nyrtemectsus Y. Jlapsuna», «bopbba 3a cyliecTBOBaHUEY,
«IIpucnocobsieHHOCT,  Opranu3MoB»,  «['eorpaduueckoe  BHI00Opa30BaHUEY,
«DKOJIOTUYECKOE BUI000pPa30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH, HAOOp
IJIOZIOB U CeMsiH, KosuteKuus «lIpuMepsl 3alUTHBIX MPUCTIOCOOICHHUM Y )KUBOTHBIXY,
Mozenb «OCHOBHbIE HampaBiICHHUS HBOJIOLUNY», 00bEMHas Mojenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.



buoreorpaduyeckas kapra Mupa, KoJjulekiusa «DopMmbl  COXpPaHHOCTH
MCKOIMAEMBIX KUBOTHBIX M PACTCHHI», MoAenb anmukanus «llepexkpéct xpoMocomy,
BIaXXHble  mpemapatbl  «Pa3Butue  Hacekomoro»,  «Pa3BuTue  JIATYIIKWAY,
MuKpormnpenapar «Jlpozoduna» (Hopma, myTaruu (GopMbl KPHLIHEB U OKPACKHU TEINA).

JlaGopaTopHble M MPpaKTHYeCKHeE PAdOThI:

JlabopatopHas pabora Ne 1. «CpaBHeHHe BHJIOB IO MOPGHOIOTHUYECKOMY
KPUTEPUIO».

JlabopaTtopHas padora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe ¥ pa3BUTHE )KU3HHU HA 3emuie.

JloHayuHble TPEACTABICHUA O 3apOXKACHUM JKU3HUA. HayuHble TUIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emJie: aOMoreHe3 U MaHcrnepMus. XUMHUUecKasi SBOJIOIHA.
AOGuOTreHHbIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPraHUYECKHUX.
DKCNEPUMEHTAIBHOE TOJITBEPKACHUE XUMHUYECKOM 3BoonMU. HavanbHble 3Tarbl
Oouonornyeckoi sBomtounu. l'mnmoreza PHK-mmpa. @opmupoBaHne MeMOpaHHBIX
CTPYKTYp ¥ BO3HHMKHOBEHHE MpPOTOKIETKH. IlepBble KIETKM M MX 3BOJIOLHA.
®opMHUPOBAHUE OCHOBHBIX TPYIIT AKUBBIX OPTraHU3MOB.

Pa3utne xu3HuM Ha 3emuie mo spam U nepuonam. Karapxei. Apxeiickas u
npoTepo3oiickas 3pbl. [1aneo3olickas spa u e€ nepuobl: KeMOPUMCKUA, OPTOBUKCKUH,
CUJIypUMCKHN, TEBOHCKUW, KAMEHHOYTOJIBHBIN, TIEPMCKHUH.

Me3o30iickast spa v €€ NEPUOAbI: TPUACOBBIN, FOPCKUI, METIOBOM.

KaliHo3oiickas 93pa © €€ mnepuoApl: MaJCOTCHOBBIA, HEOTCHOBBIN,
AHTPONOTEHOBBI.

XapakTepucTuka KiuMaTa M TeoJIOTMYECKUX IpoieccoB. OCHOBHBIE 3Tambl
ABOJIIOLIMM PACTUTEIBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [[0siBNIEHHE, paclBET U BEIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oOTpaxeHue sBomouuu. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIIOLMSA YeIOBEKAa. AHTPOIOJNOrMs Kak Hayka. Pa3Burhe mnpenctaBiieHHH O
ITPOUCXOKICHUH YeJIoBeKa. MeTo bl n3yueHHs aHTponorene3a. CXoACcTBa U pa3Iudus
YeJI0BEKA U )KMUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JIBrkymume cuibl (hakTopsl) aHTpororene3a. HacnencTBeHHas M3MEHYMBOCTD U
ecTeCTBeHHbIN 0TOOp. OOIIeCTBeHHbIN 00pa3 JKU3HM, W3TOTOBJICHHE OPYAMM Tpy[a,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaaMMA W BETBU SBOJIIOLHMM YEJIOBEKA: ABCTPAJIONUTEKH, YUemoBek
yMenblid, YenoBek npsAMoxoasmui, YenoBek HeaHAepTaabCKuid, YeloBeK pa3yMHbIM.
Haxonku uckomaemMbIX OCTaTKOB, BpEeMsl CYIIIECTBOBAHUS, 00JIACTh PaCIpOCTPAHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.



Uenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpOINeOuHas (€Bpa3uiickas),
HErpo-aBCTpaJIOuAHas (SKBAaTOpUANIbHASI), MOHIOJIOMJHAs (a3MaTCKO-aMEpPUKAHCKas).
YepTbl NPHUCHOCOOJIEHHOCTH IMPEACTABUTENECH YETOBEYECKUX pPAac K YCIOBHSIM
cyuectBoBanus. EnuncTBO yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumu:

[Toptpetsi: @. Pean, JI. I1actep, A. 1. Onapun, C. Mumnep, I'. IOpu, Y. lapBuH.

Tabmuupt u cxembl: «Bo3nukHoBeHue CoJHEUHOM cucTeMbl», «Pa3BuTHe
opranmyeckoro  mmpay», «PacturenpHas — kieTka», <« KuUBOTHasi  KIETKay,
«IIpokapuoTuueckas kjierka», «CoBpeMeHHasi CHUCTEMa OpPraHMYeCKOro MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKAa U YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTA MaJEOHTOJOTUYECKUX HaXOJOK MPEIKOB COBPEMEHHOTO
yesnoBekay, «JlpeBHeimme moany», «/peBaue moan», «llepBbie COBpEMEHHBIE TN,
«YenoBeueckue pacs».

Oo6opynoBanue: mysisiku «lIpoucxoxxaeHue yenoBeka» (0I0CThI aBCTPaAJIONUTEKA,
MUTEKAHTPOTa, HEaHJepTalblla, KPOMAHbOHIIA), CICNKHU WM U300paKeHUsT KAMEHHBIX
OpyAMii  TEpBOOBITHOTO  4YeJNOBEeKa  (KaMHHU-4YOMIephl, pyOwmna,  ckpebia),
reOXpOoHOJIOruYecKas Tabnuma, koyekuus «DopmMbl COXpPaHHOCTHM HCKOINAEMbIX
KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble M NPpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «M3yueHue HCKOMAEMbIX OCTATKOB PACTCHHUH U
KUBOTHBIX B KOJUJICKIIUSX).

OKcKypeust «DBOJIIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIU WM KpaeBeAUYECKUN My3ei).

Tema 3. Opranu3mbl U OKpY:KaUias cpeaa.

DKoJIorusl KaKk Hayka. 3aJayu U pa3feibl SKOJOTHH. MeTOoAbl SKOJOTHYECKUX
UCCJIEI0BAHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHMs OPraHMW3MOB: BOJIHAS, HA3eMHO-BO3AYIIHAs, TIOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornueckne  (aktopel. Knaccudukanus  skonorudyeckux — (hakTOpOB:
abnoTHyeckre, OMOTUYECKHE U aHTPONOreHHble. [leficTBre IKOIOrHYecKuX (HakTopoB
Ha OpraHU3MBl.

Ab6uotnyeckue (akTopbl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEPUOAU3M.
[IpucnocoGeHus: OpraHu3MoB K JIEHCTBUIO abnoTUYecKknX (pakTopoB. buomornueckue
PUTMBL.

buotnueckue Qaktopel. Buabl OMOTHYECKHUX B3aMMOJEHUCTBUIN: KOHKYPEHIIHUS,
XUIIHUYECTBO, CUMOMO3 U ero Qopmel. [lapasutusm, koomepamusi, MyTyalu3M,
KOMMEHCAJIN3M (KBApTHUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTPaU3M.
3HaueHHEe OWMOTHYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHUS OPTaHU3MOB B
OPUPOAHBIX COOOIIECTBAX.



DKOJIOTMUECKHE  XapaKTepuCTUKu  nonyisuud. OCHOBHbIE — TOKa3aTelu
NOMYJISIIAN:  YUCJIEHHOCTh, IUIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTh, IPHUPOCT,
mMurpanus. JlnHaMuKa 9UCIICHHOCTH TOIYJISIITUN U €€ PeryJIsIus.

JdemoHcTpaumu:

[Toptpetsi: A. 'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabmuubr u cxembl: kapTa «lIpupomnbie 30HBI 3emiu», «Cpeabl OOUTaHUSA
opranuzmoB», «®dotonepuoanamy», «llonmynsauum», «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTU NOMYJISUU UHDY30pUU-TY Penbkny, «I[Iuiesblie nenm».

JlabopaTopHble U NpaKTHYeCKUEe PA0OThI:

JlabopaTtopHas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH pacTEeHUM H3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas padota Ne 4. «BnusHue cBeTra Ha POCT U Pa3BUTHE YEPEHKOB

KOJIEyCay.
[Ipaktrueckas padora Ne 2. «Ilogcy€r MIOTHOCTH MOMYJISIUI pa3HbIX BHUIIOB
pacTeHumn».
Tema 4. CooduiecTBa U IKOJIOrMYECKHE CHCTEMBI.
CooOmiectBo  opranu3MoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBas,

IPOCTPAaHCTBEHHAd, Tpouueckas (nuienas). Buabl-nomuHantel. CBsi3u B OMOLIEHO3E.
Dxoniorndeckue  cucteMbl  (3kocucteMbl). [lonarue o0 dkocucreme U
ouoreonieHo3ze.  DyHKIUOHAIbHbIE  KOMIIOHEHTBI ~ AKOCHCTEMBI:  MPOIYLIEHTHI,
KOHCYMEHTBI, pelylueHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUUA B 3KOCHCTEME.
Tpoduueckue (nunieBbie) ypoBHU 3KocHucTeMbl. [IuieBsie nenu u cetu. OCHOBHBIE
MOKa3aTelnu JKOCUCTEMBbI: Ouomacca, MNPOAYKUUA. OKOJIOTMYECKHE MUPAMUIBI:
MPOIYKIIMM, YHUCICHHOCTHU, Ouomaccel. CBOWMCTBA JKOCUCTEM: YCTOWYUBOCTD,
camoperyJanus, pazsurue. Cykueccus.

[IpuponHbIe SKOCUCTEMBI. DKOCUCTEMBI O3EP U peK. IKOCUCTEMA XBOMHOTO WJIN
IMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBL. YpOoskocucTeMBI.
buonoruueckoe u X034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak (¢dakrop ycTroluumBocTH 3KocucteM. CoxpaHeHUe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIle.

VYuenue B. U. Bepnanckoro o Omocdepe. ['panuiipl, coctaB M CTpPyKTypa
ouoceprr. KuBoe BemectBo u ero ¢yHkuun. OcobeHHOCcTH Omocdepsl Kak
r100aabHOM PKOCUCTEMBI. J[nHaMuYeckoe paBHOBecHe U 0OpaTHas CBsA3b B Ouocdepe.

KpyroBopoTsl BemiecTB ¥ OMOT€OXMMHUYECKHE IUKIIBI 3JIEMEHTOB (yIJiepoaa,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Onocdepe 3emian. AHTPONOreHHbIE U3MEHEHHsI B Ouocdepe.
['moGanbHbIE SKOJIOTHYECKHUE TPOOIEMBI.



CocyuiecTBoBaHME NpHUpOAbl U yenoBedecTBa. CoxpaHeHue OmopasHooOpaszus
KaKk OCHOBa yCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIPaBICHUS
MPUPOAHBIMH pPECYpCaMHM U UX HCHOJb30BaHME. JloCTH)KEHHS OMOJIOTMM M OXpaHa
IIPUPOLBI.

JdemoHcTpaumu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHanckwuii.

TaOmupr u cxembl: «lIumeBble nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpupoansie cooOmecTBay, «llemn nuTaHus», «OKOJIOTHYECKAs MUPAMUAAN,
«buocepa m yenoBek», «IKOCHUCTEMa MIMPOKOIUCTBEHHOTO Jiecay, «IKOCHCTEMa
XBOMHOTO Jiecay, «bHoLeH03 BogoéMay, « ArpoueHos3», «lIpuMepHbIie aHTPOIIOreHHbIE
BO3JCUCTBHS Ha MpUpPOAY», «BakHeWlne HWCTOYHHUKHM 3arps3HEHUs BO3AyXa U
IPYHTOBBIX BOa», «llouBa — BakHelmass cocTaBisitomas Ouochepsr», «DakTopsl
naerpagauMu  noun», «llapHukoBbIl  3PdexT», «DPaKkTOppl  PaTUOAKTHUBHOIO
3arpsisHeHus onocdeprb», «O0mas cTpykrypa onocdeps», «Pacnpoctpanenue xu3Hu
B Obuocdepe», «O30HOBBIN 3KkpaH ouocdeps», «KpyroBopor yriaepoaa B ouocdepe»,
«KpyroBopoT azora B Ipupoae».

O6opynoBanue: Monenb-anmuIMKauusg «TunuyHaele OMOUEHO3b», repOapHii
«PacturtenbHble cO0OIIECTBa», KoJUleKIuu «buoieHo3», «Bpenutenu BakHEHITUX
CEJIbCKOXO3SIMCTBEHHBIX KYJbTYp», TepOapui U KOJUIEKIIMH PAaCTEHUA U KUBOTHBIX,
MIPUHAJIEKAIIME K Pa3HbIM JKOJIOTMYECKMM TIpyIlnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepanum, n300pa’keHUs] OXPaHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.
IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOT'PAMMBI 10 BUOJIOT M
HA BA3OBOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiuBaroTca TPeOOBaHUS K pe3yJIbTaTaM OCBOEHUS
0oOy4alomMUMHUCI TMPOrpaMM  CpeAHEero oOmero o0pa3oBaHMs:  JTUYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX peE3yJbTaTOB OCBOCHHs mpeamera «buosorus»
BBIJICJICHBI CJIEYIOIIME COCTaBIISAIONIME: OCO3HAHHWE OOYyYaroUIUMHUCA POCCUMCKOM
IrpaXXIaHCKOM HJACHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOONPEIEICHNI0, HATMYUE MOTUBAIIMU K 00yUYeHHIO OMOJIOTHH, IIeJIEeHANPaBIEHHOE
pa3BUTHE BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH M
UCTOPUYECKUX TPAAUIMN pa3BUTHS OMOJIOTMUECKOTO 3HAHMS, TOTOBHOCTh U
CIIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJACTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYLIUMH CHCTEME OMOJIOIMYecKOro 0oOpa30BaHMA,
HAJIMYUE 3KOJIOTUYECKOTO IMPABOCO3HAHUSA, CIMOCOOHOCTH CTaBUTh LIEM U CTPOUTH
YKU3HEHHBIE TIJIaHBI.



JInyHOCTHBIE pe3yNbTaThl OCBOEHHUs MpeaMera «buosorus» mocTurarorcs B
€AMHCTBE Yy4yeOHOM M  BOCIUTATENBHON JESITEIbHOCTH B  COOTBETCTBUU C
TPAJIUIMOHHBIMU POCCUMCKAMHU COLUUOKYJIbTYPHBIMU, HMCTOPUYECKHUMHU U JTyXOBHO-
HPABCTBEHHBIMHU [IEHHOCTSIMU, NPHUHSATHIMH B OOINECTBE NpaBUJIaMH U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TMpoIleccaM CaMOTIO3HAHUS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHsA, PA3BUTHUSI BHYTPEHHEN MO3ULINK JTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY W MPaBOINOPSAAKY, YEIOBEKY TpyAa M CTapUIeMy IOKOJEHUIO, B3aMMHOTO
YBOKEHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACICAUIO W TPAJAUIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickonn @enepanuu, MPHUPOJE U OKPYKAKOIIEH
cpene.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOro npeamera «buosorusp» AOMHKHBI
OTpakaTb TOTOBHOCTbh W  CIIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHONW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAllUl,  TO3UTUBHBIX  BHYTPEHHHX  YOeXICHUH, COOTBETCTBYIOLIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCUMUCKOTO OOIIECTBA, PACHIUPEHUE )KU3HEHHOTO OIbITa
W OIbITA JEATEIBbHOCTH B MPOLECCE pEAIN3ALMUA OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU OOYYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUIICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IMpaB U 00A3aHHOCTEH, YBaXKCHHE 3aKOHA U
IPaBOMNOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM AECSATEIbHOCTU MPHU CO3JIaHUM YUEOHBIX
IPOEKTOB, PpEIIEHWH YYEOHBIX W  TIO3HABATENIbHBIX  3aJlay,  BBINIOJHEHUU
OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACIISITh COOCTBEHHYIO MO3UIIUIO 1O OTHOILICHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATSH €€;

YyMEHUE YUYUTHIBATh B CBOUX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEN C pa3HbIMH YOEKICHUSIMHU, KYJbTYPHBIMU ILIEHHOCTSIMU H
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOIIECCE COBMECTHOI'O BHITIOJIHEHUSI YUEOHBIX,
[M03HABATEIIbHBIX U UCCIEN0BATENBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHUSI K MHEHUIO
OTIMOHEHTOB MIPHU O0CYKJIEHUU CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JIESITENBHOCTH;

2) IaTPHOTHUYECKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCHUUCKOM TIpa)KHaHCKOM HJICHTHYHOCTH, IaTPUOTH3MA,
YBaXXEHHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTHU niepel PoauHou, ropaoctu 3a
CBOM Kpau, CBOK PoauHy, CBOM A3BIK U KYJbTYPY, IPOLULIOE M HACTOSAILICE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;



IIECHHOCTHOE OTHOIICHHWE K MPUPOJHOMY HACJIEAUIO M TaMSITHUKAM MPHUPOJbI,
JTOCTWXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUX, TPYE;

CIIOCOOHOCTH OIIEHUBATH BKJIAJ] POCCUUCKHUX YUEHBIX B CTAHOBIICHHUE U PAa3BUTHE
OWoJIOTHH, TOHUMAaHUS 3HaYEHUsT OMOJIOTUH B MO3HAHHWH 3aKOHOB TPUPOJIBI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

uaerHas yOexXAEHHOCTh, TOTOBHOCTh K CHyXeHHIO M 3ammuTe OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUICKOTO HAPOa;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO  CO3HAHUSA, OTUYECKOTO  IIOBEJCHMUS;

CITIOCOOHOCTh OIICHMBATh CHUTYyallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJga B IIOCTPOCHHE YCTOMYMBOTO  OyyIIero;

OTBETCTBEHHOE OTHOIIECHHE K CBOMM POJUTEIISIM, CO3/JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O MPUHATHUS LEHHOCTEW CEMEWHOMN KU3HU B COOTBETCTBUU C TPAIHUIUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE AMOIMOHAIBLHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B pa3HbIX BHUJAX HCKYCCTBA, CTpEMJICHUE
MPOSIBIIATH KA4€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuyeckoro BOCNHMTAHUA, (POPMHPOBAHUS KYJIbTYPbl 310POBbH U
IMOUHUOHAJILHOTO 0J1aronoJIyyus:

MOHMMAaHUE U pean3aliusl 3JI0POBOTO M 0€30MMacHOro o0pas3a KU3HH (3I0POBOE
MUTAHUE, COOJIOJICHUE TUTMEHUYECKUX MPABUI M HOPM, COATaHCUPOBAHHBIA PEXUM
3aHSATUM W OTABIXa, peryisipHas  (Qu3nyeckass AaKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PHU3HYECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

MMOHMMAaHME IIEHHOCTH MPaBUJI HHANBUIYATBHOTO U KOJUIGKTUBHOTO 06€3011aCHOTO
MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUM M HENPUSITHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPyAy, OCO3HAaHHE IIEHHOCTH MAacCTE€pPCTBa, TPYyAOTIIO0uE;

FOTOBHOCTh K AaKTUBHOM JESITEIILHOCTA TEXHOJOTHYECKOM W COLMAIbHOMU
HaIPaBJICHHOCTH, CIOCOOHOCTh HWHHUIIMMPOBATH, IUIAHUPOBATH MU CAMOCTOSTEIBLHO
BBITIOJTHSTH TaKyO JEATEIbHOCTD;



UHTEpEeC K pas3audHbiM cdepam MNpopecCUOHAIBHON NEITebHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIN BHIOOP OyAyiel npodeccuu U pearu30BbIBaTh COOCTBEHHbIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHWIO W CaMOOOpa3OBaHHWIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3K0JIOTN4EeCKOr0 BOCITUTAHMSA

HKOJIOTHYECKHU IIEJIeCO00pa3HOE OTHOIICHHWE K MPHUPOJE KaK MCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA DKOJOTHYECKOW  KyJIbTYypbl: MNPHOOPETEHHUE OIbITa
MJIAHUPOBAHMS MOCTYIIKOB M OLIEHKU MX BO3MOXKHBIX MOCJIEACTBUM JUISl OKPY>KaroIIei
Cpebl;

OCO3HAHHE TJ00ATBHOTO XapakTepa 5JKOJIOTMYECKHX MpoOJieM U MmyTed Hux
peleHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpPETaeMble NMPU U3yYCHUH OMOJIOTUU 3HAHUS U
YMEHHUS TIPU PEIICHUU MPOOJIEM, CBA3aHHBIX C pallMOHATBHBIM IIPUPOIONIOIB30BaHUEM
(cobOmroieHUEe TMpaBWI TIOBEJICHUS B TPUPOJIC, HAMpPaBICHHBIX Ha COXpPaHCHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHUJIOB, YKOCUCTEM, brochepsl);

AKTUBHOE HENPUITUE JEUCTBUMN, NMPUHOCIIINX BPEH OKPYKalOLIel MPUPOIHON
cpede, YMEHUE MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKUE TMOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAIIATh UX;

HaJMYue Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTHMUYECKON KYJIbTYPHI,
OMBITA JIEATEIIBHOCTH SKOJIOTUYECKOW HAIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
VMU B IO3HABATEIbHOW, KOMMYHUKATUBHOW Y COLMAIIBHOM MPAKTUKE, TOTOBHOCTHU K
Y4acCTHIO B TPAKTUUECKOMN AEATEILHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKW W OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha Juajiore
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W UUTATEJIbCKOW KYJIbTYpPhl KakK CpeACTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMHU U MO3HAHUS MUPA,

MOHMMaHWEe crhernudUuKd OHOJIOTMM KaK HayKd, OCO3HaHusi e€ poju B
GbopMHpOBaHNY PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IE€JIO0CTHOTO
MpEACTaBICHUs] 00 OKpYXKaroleM MHpE KaKk O EAUHCTBE MPHUPOJbI, UYEJIOBEKa U
oO1iecTBa, B TIO3HAHUW TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHUU MpodiieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,;

yOeXKIEHHOCT, B 3HAYUMOCTH OHWOJIOTUM JJIi COBPEMEHHOW IMBWJIM3AIUU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX peliaTh PeCypcHbIe MPOOJIEMbI pa3BUTHS YEIOBEUECTBA,
MOMCKa TyTeH BBIXOJA M3 TJI00AIBHBIX JKOJOTHYECKUX MTPOOJeM M OOecredeHUs



nepexoja K yCTOWYMBOMY pPa3BUTHIO, PAIMOHAIBHOMY HMCIOJIb30BAaHUIO MPUPOTHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TIOJYUYECHUU OMOJIOTHUECKUX 3HAHUN B LIEJISAX MOBBIIICHUS
o011Iel KyJIbTYpbl, €CTECTBEHHO-HayYHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH
(YHKIIMOHAJIBHOW TIPaMOTHOCTH OOydJaromuxcs, GopMUPYyEeMON TpuU H3yUYEHHUH
OHOJIOrNH;

MOHMMAaHUE CYIIHOCTH METOJOB TMO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIIOJIb30BATh MOJy4YaeMble 3HAHUS JJISl aHaIu3a U 00bICHEHUS
SBJICHUN OKPY’KAIOIETO MHUpA U MPOUCXOASIIMX B HEM HM3MEHEHUN, YMEHHUE JeNaTh
000CHOBaHHBIE 3aKJIOUYEHUS HA OCHOBE HAy4YHbIX (PAKTOB M UMEIOIIUXCS JaHHBIX C
LEJIBIO MTOTYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJNb30BaTh OHOJOTMYECKUE 3HAHMS JUIs
pelIeHus mpoOyieM B pealbHBIX )KM3HEHHBIX CUTYAIIHX;

OCO3HAaHWE IICHHOCTH HAay4YHON [eATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO M UCCIIEI0BATENbCKYIO 1€ATEIbHOCTh MHIANBUIyalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTb K  HENPEpbIBHOMY  O0Opa30BaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJ/IBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOEHUs Yy4eOHoro mnpeamera «buonorus»
BKJIFOYAIOT: 3HAYUMBbIe Uil  (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYyUYarOIIMXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyYHbIC TOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUUPUKY METOJOB IO3HAHUS,
WCTIOJBL3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBJIECHUE, MPOIIECC,
CHUCTEeMa, Hay4HbIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCJIeIOBaHNEe, HAOIOJICHUE, U3MEpPEHNe, IKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC
ydeOHble  JelcTBUsA  (TO3HABaTelIbHbIE, KOMMYHHKATHUBHBIC, PErYJSTUBHBIC),
obecneunBaronie (popmupoBanve (YHKIMOHATLHON TPaMOTHOCTH W COLIMAIBHOU
KOMIIETEHIIUH O0YyYaroIIuXCsl, CHOCOOHOCTh 00YYarOUIUXCsl UCIOIB30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W yHUBEPCAIbHBIC YUeOHBIC
JIEVUCTBUS B MMO3HABATEILHON U COIMAIBHOM MPAKTHKE.

MertanpenMeTHple pe3yiabTaThl OCBOEHHUS MPOTPAMMBI  CPEIHETO OOIIEero
00pa3oBaHUsI TIOJDKHBI OTPAXkKaTh:

OBJaeHNe YHUBEPCAJIbHBIMH Y4eOHBIMU NO3HABATEILHBIMU /ICHiCTBUSIMM:

1) 0a3oBble JJOorNYecCKHe AeCTBUSI:

CaMOCTOSITEJILHO bopMyIUpOBAThH u aKTyaJIU3UPOBATh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUN TPUEMBI JIOTMUECKOTO MBIIIJICHUS
(amanm3a, cuHTE3a, CpaBHEHHUS, KiaccHuKaimu, oOOOIICHUS), PAaCKpPhIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIACIATh WX XapaKTEpHbIE TPU3HAKH, yCTaHABIMBATh
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpEeNeNITh IeNu JACATEIBbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKUE TOHATHS JUisi OObsCHEHUS (AKTOB WU SIBICHUUN
KVUBOU NPUPOJIBL;

CTPOUTH JIOTHYECKUEC PACCYKICHUS (MHIyKTUBHBIE, ICTYKTUBHBIC, 110 aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUMS B PACCMaTpPUBAEMBIX SBICHUSX,
(GbOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUYEHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEJICTBA ISl MPEACTaBICHUS CYIIECTBEHHBIX
CBS3€H M OTHOIICHHUH B MU3y4aeMbIX OMOJIOTUYECKUX 00BEKTaX, a TAKXKe MPOTUBOPEUHIA
Pa3HOTO POJIa, BEIIBIICHHBIX B PA3TUIHBIX HH(OPMAITMOHHBIX HCTOYHUKAX

paszpabarbiBaTh IJIaH pEIICHUS MPOOJIEMBI C YYETOM aHaIM3a HMMEIOIIUXCS
MaTepHUAIbHBIX U HEMATEPUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATH M BBITIOJHATH PA0OTY B YCIOBHSAX PEATBbHOTO, BUPTYAJTBHOTO U
KOMOWHHUPOBAaHHOTO B3aWMO/ICHCTBUS,

pPa3BUBATh KPEaTHBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe UCCIEA0BATEILCKHUE AeCTBUSI:

BJIQ/ICTh HAaBBIKAMH Y4YEOHO-MCCIIEIOBATEILCKONM W TMPOEKTHOW [EATEIHHOCTH,
HaBBIKAMM  pa3pelieHus  MpoOJjeM,  CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOOB DEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIb30BATh PA3JIMYHBIE BUJBI JACATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUSA,
€ro MHTEPHpeTalluy, TPEoOPA30BAHUI0 U TPUMEHEHUIO B YUEOHBIX CUTYyaIUsX, B TOM
YUCJIC TPU CO3JaHUH YUECOHBIX U COIMAIIBHBIX MMPOCKTOB;

dbopMHpOBaTh HAYYHBIH THUIT MBIIUICHUS, BJIAJCTh HAyYHOW TEPMHHOJIOTHEH,
KJTFOUEBBIMH TTOHSATHUSAMHA U METOJAMHU;

CTaBUTh U (QOpMyIHpOBaTH COOCTBEHHBIE 3agaud B 00pa3oBaTesIbHON
NESTETLHOCTH U KU3HCHHBIX CUTYaIlUsX;

BBISIBIIAITH  TIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIM3upoOBaTh  3ajady,
BBIIBUTATh THIOTE3Yy €€ PEIICHHs, HaXOAUTh apTyMEHTHI JUIsl JOKa3aTelbCTBA CBOMX
YTBEP)KJICHUM, 33]1aBaTh IMapaMeTPhl U KPUTESPUH PCIICHUS;

aHAIM3UPOBATh TOJYUYCHHBIE B XOJI€ PEIICHUS 3aJa4l Pe3yJIbTaThl, KPUTHUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

JlaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIICHHBATh MPUOOPETEHHBIHN OIIBIT;



OCYILECTBIIATh II€JICHANPABICHHBI MOWCK IEpeHoca CPEJICTB U CHOCOOOB
JEeNCTBUS B IPOPECCUOHAIBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHMS B TMO3HABATENBPHYIO M TMPAKTUYECKYI0 00JacTu
AKU3HEJEATEIILHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIE WJEH, IMpEAjaratb OpUTHHAJIbHBIE MOAXOAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, IOy CKAIOIIUE albTEpPHATUBHBIEC PELLICHUS.

3) padora ¢ unopMmanuei:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHMKAX HHMOpManuu (TEKCTe Y4eOHOTo
nocoOusi, HAYYHO-TIOMYJSIPHOM  JHUTEepaType, OHOJOTHMYECKHX  CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax MdaHHbIX, B LHTepHeTe), aHaIu3upOBaTh
MH(POPMAIUIO PA3IUYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUYECKU OLIEHUBATh €€
JIOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTB;

(bopMyIUpOBaTh 3ampOChl M MPUMEHATH pPa3IU4YHbIE METOJbI MPU TMOUCKE U
oTOope Ouonorudeckoil uHpoOpMaIUu, HEOOXOAUMOM [JIsi BBIMOJHEHUS Y4YEOHBIX
3aj1ady;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOJB30BAaHUS Pa3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMalbHYI0  (oOpMy  MpEACTaBICHUS
Ouonornyeckoi uHpopmanuu (cxemsl, rpaduku, JUarpaMMbl, TaOJMLbI, PUCYHKHA U
Aipyroe);

UCIIOJIBb30BaTh HAy4YHBIA fA3BIK B KadecTBe CpeAcTBa Mpu padoTe ¢
Oouonornueckor  mHbOpMAIMEl: TNPUMEHSITh  XUMHUYECKHe, (Qusnyeckue U
MaTeMaTUYeCKHe 3HaKh M CHMBOJIbI, (OpMyJibl, abOpeBHaTypy, HOMEHKJIATYpY,
MCIIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIIMYECKHUE CPEACTBA HATJISITHOCTH;

BJIa/IETh HABbIKAMU PACIIO3HABAHUS U 3alIUThl MHPOpMAIUH, UH()OPMALIMOHHON
0€30MMacCHOCTH JIMYHOCTH.

OBiageHHne yHUBEPCAIbHBIMH KOMMYHMKATUBHBIMHM 1€iiCTBUSIMU:

1) oO1iennme:

OCYUIECTBJISATh KOMMYHUKAILIMK BO BCEX c(pepax >KM3HU, aKTUBHO y4acTBOBAaTh B
Auaore WIA AUCKYCCHHM TIO CYIIECTBY 00CyXkIaeMoil TeMbl (yMEHHME 3a]aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTENIbHO BBIMOJIHEHUS MpeasiaraeMoi
3a/layd, Y4YWTHIBAaTh WHTEPEChl U COIJIACOBAHHOCTh MO3ULMNA JPYTUX YYAaCTHUKOB
JManora Wil JUCKyCCUN);

pacro3HaBaTh HeBepOalbHbIE CpencTBa OOIIEHHUs, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIUKTHBIX CUTyallil, YMETh
CMSITYaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;



BIAJCTh PA3UUYHBIMU CIOCOOAMU OOIIEHUS M B3aUMOJCHCTBHUA, MOHUMATh
HaAMEPEHUS JPYTUX JIIOAEH, MPOsBIATh YBAXKUTEILHOE OTHOLIEHUE K COOECETHUKY U B
KOPPEKTHOI (opme POopMyTUPOBATH CBOH BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHas JIeATeJIbHOCTD:

NOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAUBUIYAJIBHON
paboTHl MpU PEIICHHH OMOJIOTHYECKOW TMPOOJEeMbI, 00OOCHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS NIPU PElICHUH Y4eOHOI 3a1a4u;

BBHIOMpATh TEMAaTHUKy U METOAbl COBMECTHBIX JACHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)XA0T0 YjieHa KOJJICKTHBA;

IpUHUMATh  LEIM  COBMECTHOM  JEATENBHOCTH,  OpPraHU30BBIBATH U
KOOPJIAMHUPOBAaTh JEHUCTBHUA MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH JEHCTBUU,
pacupenensaTb pojd C Y4YETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU padoThI;

OLIEHMBATh Kaue€CTBO CBOETO BKJIAJa U KaXJOI'0 YYaCTHHMKA KOMaHJIbl B OOIIMH
pe3yabTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npemjlaraTb  HOBBIE IIPOEKTBI, OLICHMBAaTh MAEHM C IIO3UIMM HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE TOBEACHUE B  Pa3IUYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

OBiajieHue yHUBEPCAJIbHBIMU PEryJIsiITUBHBIMHY AeCTBUSIMMU:

1) camoopranmusanus:

UCIOJIb30BaTh OMOJIOrMUECKHE 3HAHUS 1JIs1 BBISIBICHUS MPOOJIEM U UX PEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaIIUsIX;

BbIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUN 1I€JIEBbIE U CMBICIIOBBIE YCTAaHOBKU
B CBOMX JCHCTBUSAX M IOCTYIIKAX IO OTHOLIEHUIO K >KUBOM MPUPOJE, CBOEMY
3I0POBBIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOATENIbHO OCYILIECTBIIATh I[TO3HABATENIbHYIO JESATENbHOCTb, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aja4yud B 0Opa3oBaTEILHOMI
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBIISATh TUIAH PEUICHHs] MPOOJIEMBbI ¢ YU4ETOM HUMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciipsTh paMKH y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX TNPEANOYTCHUN;

7ieJiaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pELIeHHE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;



croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IMIMPOKOU 3PYIULMH B Pa3HbIX
o0JacTaxX 3HaHWI, MOCTOSHHO NOBBINIATH CBOM 0Opa30BaTENbHBI U KYJBTYpPHBIM
YPOBEHb.

2) CaMOKOHTPOJIb:

JAaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIA/IE€Th HABBIKAMM IIO3HABATEJILHOM pPEeQIIEKCHUM KaK OCO3HAaHUSI COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUW, UCIIOJIB30BATh
npuéMbl peIeKCHu IS OLICHKH CUTYyalllH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLEHUBATh PHUCKM U CBOEBPEMEHHO IPUHHMATh pPELIEHUA IO HX
CHWDKEHUIO;

IPUHUMATh MOTHBBI M apryMEHThl JPYIrMX IIPU AHAIU3E PEe3YyJbTaTOB
NEeATEIbHOCTH;

3) npuHATHE ce0s U APYTHX:

NPUHUMATh ce0sl, IOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHMMATh MOTHBBI M apryMEeHTBl JPYIrMX I@pU aHAIW3€ Ppe3yJbTaToB
NEeATEIbHOCTH;

IIPU3HABaTh CBOE MPABO U IIPABO APYTUX HA OLIMOKH;

pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C MO3ULIUHU IPYTOro YeJIOBeKa.

HPEIMETHBIE PE3YJIbTATbBI

[IpeameTHbie pe3ynabTaThl ocBoeHus porpammbl COO mo Guosioruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crenuduueckue st yueOHoro npeamera «buosorus» Hay4yHble
3HaHUS, YMEHUS M CHOCOObl JEHCTBUA TIO OCBOCHHIO, HWHTEpHpeTaluul U
peoOpa30BaHUIO 3HAHWM, BUJbI ACSATENBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUM B paA3JIMYHBIX YYEOHBIX CHUTyalHUsAX, a TakK€ B peajbHBIX
KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ Ouosorneid. B mporpamme npeameTHbIe
pe3yJIbTaThl MIPEICTaBICHBI IO roJaM 00yUYEeHUS.

[IpenmeTHble pe3yibTaThl OCBOEHUsA YyuyeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE€ M POJM OHOJOTMH B CHCTEME HAy4YHOIO
3HAHUSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYyUYHOU
KapTUHBl MUpa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJl€ POCCHHCKUX M 3apyOeKHBIX
Y4YEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIHLHON TPaMOTHOCTH YeJIOBEKa
JUISl pELIEHUS KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpbIBATh COAEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSITHI: KU3Hb,
KJI€TKA, OpraHu3M, MeTaboyn3M (OOMEH BEHIeCTB M MpEBpaleHUE 3SHEPIrHH),
romMeocras  (caMoperyisiusi), YpOBHEBas  OpraHW3alus  JKUBBIX  CHCTEM,



CaMOBOCIIPOU3Be/IcHUE (PENPOaYKIHs), HACIEACTBEHHOCTb, MU3MEHUYHUBOCTh, POCT U
pa3BUTHE;

yMEHUE H31aratb OHOJOTMYECKHEe Teopuu (KJIETOYHas, XpPOMOCOMHasi,
MyTallMOHHAs, LIEHTpaJbHasl JOrMa MOJIEKYJSIpHOU Omosiorun), 3akonsl (I'. Menaens,
T. Moprana, H. 1. BaBunosa) u yuenus (0 1ieHTpax MHOroo0pa3us U MPOUCXOKICHHUS
KyJnbTypHbIX pacteHuid H. . BaBunoBa), onpenensiTe rpaHUIbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMAM;

YMEHHUE BIAJIETh METOJIAMHU HAYYHOTO IMO3HAHWS B OMOJIOTMH: HAONIOACHHUE U
ONKCAHUE >KMUBBIX CHCTEM, IIPOLIECCOB M SIBJICHUM, OpPraHM3alus W MPOBEICHUE
OMOJIOTMYECKOr0 3KCHEPUMEHTA, BBIABM)KEHHUE TMIIOTE3bl, BBISIBICHHE 3aBHUCHUMOCTH
MEXJy HCCIEAYEMbIMH BEJIMYMHAMH, OOBSCHEHUE TIOJYUYEHHBIX pEe3yJIbTaToOB,
UCIIOJIb30BAaHHBIX HAYYHBIX IOHATHH, TEOPUA U 3aKOHOB, YMEHHE JI€JaTh BBIBOJBI Ha
OCHOBAHMH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIETATh CYIIECTBEHHbIE MPU3HAKA BHUPYCOB, KIETOK MNPOKAPUOT U
9YKapuoT, OJHOKJIETOUYHBIX W  MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHa BEIECTB W NPEBpALICHHs] SHEPTUHU B KIETKE, (HOTOCHHTE3A,
IJJACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHUHTEe3a, MHTO03a, Meno03a,
OIUIOAOTBOPEHUS,  Pa3MHOXKEHHUS,  WHIAUBUIYAIBHOIO  pa3BUTUS  OpraHu3Ma
(oHTOTCHE3);

YMEHHE MPUMEHITHh IOJTy4YEHHbIE 3HAHUS 751 OOBSICHEHHsS OHOJIOTMYECKUX
MPOLIECCOB W SIBJICHUM, I TPUHATHS NPAKTHYECKUX PEIICHWM B IOBCEIHEBHOU
KU3HU C 1enplo  obecredeHus: O0e30MacHOCTU CBOETO 3/0POBbs U 3/I0POBbS
OKpYKaloIIMX JIIOJEH, COOII0ACHHUSI HOPM TPaMOTHOTO MOBEAEHHS B OKpY’Karollei
MPUPOJHON cpele, NOHMMaHUEe HEOOXOJMMOCTH UCIHOJIb30BaHUSL JOCTHIKEHUU
COBPEMEHHOMU ounonoruu 17| OMOTEXHOJIOTHI TUISL PalMOHAIIBHOTO
IPUPOIONIOIB30BAHUS;

YMEHHE pellaTh 3J€MEHTapHbIe TeHETUUYECKUE 3a/1a4ll HA MOHO- U TUTHOPUAHOE
CKpEIllMBaHME, CLEIUICHHOE HAaclleJJOBaHUE, COCTaBIISATh CXEMbl MOHOTHOPUIHOTO
CKpEUIMBaHUsA JIsl MPEICKa3aHus HACIEA0BAHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJNHATH J1a0OpaTOpHbIE M MpPaKTUYECKHe padoThl, CcOO0IaTh
MpaBuJia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OLIEHHBATb M  UHTEPIPETHPOBATH  HH(OPMALNIO
OMOJIOTMYECKOT0 COEepKaHMs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX
UCTOYHUKOB (CpeACTBa MaccoBOM HMH(OpMalUK, HAYYHO-TOMYJISIPHbIE MaTepHalbl),
ATUYECKUE aCIEKTbl COBPEMEHHBIX HCCIEJOBAaHUNH B OWOJIOTMHM, MEAUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS, 000011Ias
OHoI0rMYecKy0 HHOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIb30BaTh
NOHSATUIHBIN anmapat OMOJOTHH.



[IpeameTHble pe3yibTaThl OCBOEHUs YyuyeOHOro mnpenmera «buonorus» ¢ 11
Kacce NOJKHBI OTPAXKaTh:

c(hOpPMHPOBAHHOCTh 3HAHWUU O MECTE W POJU OWOJIOTHM B CHUCTEME HAyYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYyYHOMN
KapTUHBI MUpa ¥ HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIC POCCHICKUX U 3apyOEKHBIX
y4EHBIX-OUOJIOTOB B pa3BUTHE OMOJOTUU, (HYHKIIMOHAJIHLHON IpaMOTHOCTH 4YelIOBEKa
IUISL PEILICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKPBIBATH COJIEpKAHUE OMOJOTMYECKUX TEPMHUHOB U TOHATHI: BH/I,
MOMYJISANNS, TEHO(POH, OBONIONUSA, JABMXKYIIHE CUIBI ((DAKTOpPHI) SBOJIOINH,
IPUCIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHE (HAKTOPBI,
AKOCHCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEAYLIEHThI, IEMU MUTaHUS, SKOJIOTHYECKast
nipamMujia, OMoreoleHo3, ornocdepa;

YMEHHE u3JlaraTh OUoJoruueckue teopuu (dBomronronHas teopus Y. JlapBuHa,
CUHTETUYECKAss TEOpHUs HBOJIOIMH), 3aKOHBl W 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxoactea K. M. bapa, yepemoBanus riaBHbIX HalpaBiIeHUW U yTer sBomonuua A. H.
CesepiioBa, yuenus o Oumochepe B. U. Bepnajackoro), ompenenstb TpaHUIBI HX
MPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJaMH HAy4YHOTO TMO3HaHMsS B OWUOJOTHUU: HAOIOICHHUE U
OMMCAaHUE >KUBBIX CHUCTEM, MPOIECCOB U SBJICHUN, OpraHu3aluds U TMPOBEJICHUE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBIABICHUE 3aBUCHMOCTU
MEXJy HCCIEeIyEeMbIMU BeJIMYMHAMH, OOBSICHEHHE TOJYYEHHBIX pPE3yJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€JIaTh BHIBOAbI HA
OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHME BBIJCNATh CYILIECTBEHHBIE TIPU3HAKU CTPOCHHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUAOB, MOMYJALMH, MPOAYIEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOTeOIIeHO30B M DKOCHUCTEM, OCOOCHHOCTH  IPOIIECCOB:  HACJIEICTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHUA000pa30BaHUS, IPUCIIOCOOICHHOCTH
OpraHU3MOB, JEHCTBUS SKOJOTUYECKUX (DAaKTOPOB HA OPraHU3MBI, MIEPEHOCA BEIIECTB
Y TIOTOKA PHEPTUU B IKOCUCTEMAaX, aHTPOIOTEHHBIX U3MEHEHHUM B HKOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXUMHUYECKUX IIUKIIOB B Ouocdepe;

yMEHUE TPUMEHSTh TMOJYYCHHbIC 3HAHUS I OOBSICHEHUS OHOJOTUYECKUX
MPOLIECCOB U SABJIECHUM, I NPUHATHS IPAKTUYECKUX DPEUICHHH B IOBCEIHEBHOU
KU3HU C I1IeJIbI0 oOecrieueHusi OE€30MacHOCTH CBOETO 370pOBbS U 370POBbs
OKPY’KalOIUX JIFOAEH, COOMIOICHUS HOPM TPAaMOTHOTO TMOBEACHUS B OKPY KaIOIICH
NPUPOJIHOM cpelle, TOHUMaHUE HEOOXOJUMOCTH HCIOJIb30BaHUS JIOCTHXKCHUM
COBPEMEHHOM OMOJIOTHH JIJISl PAIIMOHATLHOTO TIPUPOIOTIOIH30BAHUS;

yMEHHUE peliaTh 3JIEMEHTapHbIE OMOJIOTUYECKHE 3a7adl, COCTABJISATH CXEMbI
MepeHOCca BEIIECTB U IHEPTUU B DKOCHUCTEMAaX (LIEMH MUTAHUS);



YMCHHE BBINIOJHATh JaOOpaTOpHbIE W TpaKTHUECKHe paboThl, COOIIOIATh
IpaBuiia Mpu padboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000pPYI0BAHUEM;

yMEHHE KPUTHUYECKH OICHWBATh MW  HMHTEPIPETUPOBATh  HMH(POPMAIIHIO
OMOJIOTUYECKOTO COJIePKaHMS, BKITIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3IMIHBIX
HMCTOYHHUKOB (CpEICTBA MAcCOBOW HWH(pOpPMAIMH, HAYYIHO-TIOMYJISIPHBIE MaTepUabl),
paccMarpuBaTh  TJIOOANBHBIE  JKOJOTHYECKHE  MPOOJIEMBI  COBPEMEHHOCTH,
(dopMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MICHbMEHHBIC M YCTHBIC COOOIIEHUs, 00001as
OMOJOTHYECKYI0 MH(POPMAITHIO U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO HCITOJIB30BATh

MOHSATUMHBIN anmapat OUOJIOTHUH.
TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnnuyectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue
(uudposbie)
n/ pa3ieyioB U TeM Bceer Konrpoasnsl | IIpakTuyeck
o0pa3oBaTejibHbIE
n NPOrpaMMmblI 0 ¢ padoThI ue padoTbl
pecypcbl
bubnuoreka [IOK
buomornsa kak
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa
92
bub6mmotexka I1IOK
JKuBEIe cUCTEMEI U
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus
92
XUMHUYECKUH bu6nuorexa [IOK
3 COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c2
KJIETKH 92
bu6nmoreka [IOK
JKusHenestensHOC
4 6 https://m.edsoo.ru/7f41c2
Tb KJIETKH
92
Pasmuoxenue u
A bu6anoreka LIOK
5 Y 5 1 https://m.edsoo.ru/7f41c2
pa3BuUTHE 0
OpPraHU3MOB =
HacnenctBeHHocTh but6mmoreka [IOK
6 1 U3MEHYHUBOCTH 8 1.5 https://m.edsoo.ru/7f41c2
OpPraHu3MoOB 92
Cenexius
but6mmorekxa [IOK
OpPTaHU3MOB.
7 3 https://m.edsoo.ru/7f41¢c2
OCHOBEI o
OMOTEXHOIIOTHA -
8 PeszepBHoe Bpemst 1 bubnmnoreka [IOK
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OBILEE KOJIMYECTBO
YACOB IIO 34 0 4
I[TPOTPAMME
11 KJIACC
No HaumenoBanu | KosnuecTBo 4acoB DJIEKTPOHHBIE
" | epa3aesoB u (uudpoBbie)
n/ Bcer KoHTpoabHbI IIpakTHyeckn
TeM o0pa3oBaTejbHbIE
n 0 e padoThbI e padoThbI
NMPOrpaMMbI pecypchbl
bubnuoreka [JOK
DBOIIOIIMOHHAS
9 1 https://m.edsoo.ru/7f41cc7
Ounostorus A
Bo3aukHOBEHU
bubnunoreka LIOK
€ ¥ pa3BUTHE
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JKU3HU Ha 4
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