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COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonorus kak Hayka. CBs3b OHMONOTHUU C OOLIECTBEHHBIMHU, TEXHUYECKUMU U TPYTHUMHU
€CTeCTBEHHBIMH HayKamH, (uinocodueit, 3TUKOH, ScTeTuKo M mpaBoM. Pomb Ouonorun
B (hOpMUPOBAHUH COBPEMEHHOIN HayYHON KapTHHBI MUpa. Cructema OMOIIOTHYECKUX HAYK.

Mertoapbl MO3HAaHUS )KUBOU MPUPOJIbI (HAOTIOIEHNE, YKCIIEPUMEHT, OITUCaHuE, U3MEpPEHHUE,
KJIacCU(pUKaIus, MOJEIUPOBAHNE, CTATUCTUYECKasi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

Hoptpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Talnuiier u cxembl: «MeTOBI TO3HAHUS KUBOW IPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThi:

[IpakTnueckast pabora No 1. «lcnonp3oBaHue pa3IuyHbIX METOAOB IpPHU H3YUEHHUH
OHOJIOTMYECKUX O0BEKTOBY.

Tema 2. ’KuBble cucTeMbI H HX OpPraHU3aIusA.

XKusbie cuctembl (OMocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTIHYMEe KHUBBIX
CHUCTEM OT HEOPTaHUUECKOU MPUPO/IBI.

CpoiicTBa OuocucteM U HX pa3HooOpasue. YPOBHM OpraHu3alil OHOCHCTEM:
MOJIEKYJIIPHBIM,  KJIIETOYHBIM,  TKAaHEBbIA,  OpPraHW3MEHHBIM,  MOMYJISLUHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpaumnu:

TaGmuiel u cxembl: «OCHOBHBIE TMPHU3HAKU JKU3HW», «YPOBHU OpraHU3alUU >KUBOU
PUPOIBDY.

Oo6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XuMHUYeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XHUMHYECKHE  DJIEMEHTBI:  MaKpO3JIEMEHTHI,
MHUKpOdJIEeMEHTHI. Bo/1a 1 MuHEpalibHbIE BEIIECTBA.

@yHKIMK BOJABI U MUHEpAIbHBIX BelleCTB B KieTke. llomnmep:kanne OCMOTHUECKOTO
Oananca.

benku. CoctaB u crpoeHne 6en1koB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezamMeHnumebie
U 3aMEHUMbIC AMHHOKHCIOTH. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOMU
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs] CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronorndeckne GpyHKIUN OEITKOB.

@®epMeHTHl — Ouonoruueckue kKaranuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTP,
cyocrpatnas  cnemmduuHocts.  Kodepmentsi.  Burtammubl.  Ormnmuust  GepMeHTOB
OT HEOPTAHMYECKUX KaTalu3aTOPOB.

VYraeBoasl: MOHOCAaXapH bl (TII0K03a, pro3a U 1e30Kkcuprud03a), tucaxapubpl (caxaposa,
JaKTO3a) W TMOJIMCaxapuibl (Kpaxmall, TJIMKOTeH, IeJUloio3a). buomorndyeckue QyHKIUN
YTJIEBOJIOB.

Jlunuaer:  Tpurnunepuasl, Gochomunuapl, crepounsl. [uapodumsHO-THIAPOPOOHEIE
cBoiicTBa. buonorndeckue ¢yHkiuu aumuaoB. CpaBHEHHE YTIIIEBOJOB, OCIKOB W JHUMHIOB KaK
HMCTOYHHUKOB YHEPTHUU.

Hyxneunossie kucnotel: [IHK u PHK. Hykneotnasl — MOHOMEPHI HYKIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkmuu JIHK. Crtpoenne m ¢ynkuum PHK. Buger PHK. AT®: crtpoenue
U QyHKIUH.

Huronoruss — Hayka o kiuerke. KiierouHas Teopuss — mpumep B3auMOJACUCTBUS UAEH
U (aKTOB B HAYYHOM MO3HAHUH. METO/IbI H3YUSHUS KICTKH.

Krnerka kak nenoctHas xkuBas cucrema. O01ine Npu3Haky KJIETOK: 3aMKHYTasl Hapy>KHast
memOpana, monekynbl JIHK kak renHeTrueckuii anmapar, CucTeMa CHHTe3a OeKa.



Tunbel KIeTOK: JyKapuoTHdeckas U Tnpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuotnyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHUe 3yKapuOTHYECKOMN KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIIbHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIMKC, WX (YHKIIUH.
[Ina3martnueckas memOpana, e€ cBoicTBa W (QyHKuuM. lluroruiazma u e€ opraHoujbl.
OnnomeMOpannblie opranous! kinetku: JIIC, annapat 'onpmxu, muzocomsl. [lomyaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHAPUH, I1acTUbl. [IporcxokaeHne MUTOXOHAPUH 1 TIacTUA. Busl
wiactu. HememOpaHHble OpraHoubl KIETKHA: PUOOCOMBI, KJIETOYHBIA LEHTp, LEHTPUOIIH,
PECHUYKH, KTYTUKH. DYHKIIMK OPTraHOMJIOB KJIETKU. BritoueHusl.

Snpo — perynsaTopHslii LeHTp KieTku. CTpoeHue sapa: saaepHas 000104Ka, Kaproriazma,
XPOMATHH, APBIILIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHcTpaumuu:

Ioprpetel: A. Jlesenryk, P.T'yk, T.IIBann, M. llnelinen, P.Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jluarpammbl: «Pacnpenenenne XUMHUYECKHUX 3JEMEHTOB B  HEXHMBOW  HIPUPOJE»,
«Pacnpenenenrne XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuiel u_cxemsl: «Ilepuoauueckas Tabauia XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «bruocunres o6enka», «CTpoeHne MoieKkyisl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kucnotel. JTHK», «Ctpoenne monekynsl ATDy», «CtpoeHune 3ykapruoTHYECKON
KIeTKN», «CTpoeHue KUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IPOKAPUOTUYECKOM KIIeTKN», « CTpoeHUE Apa KIETKN», « Y TIAEBOJbDY, «JIUIUABI.

OO6opyaoBaHKe: CBETOBOM MHKPOCKOIM, 00OpyAOBaHUE Ui MPOBEACHUS HAOIIOACHUM,
U3MEPEHUM, 3KCIEPUMEHTOB, MUKPOIIpENapaThl PAaCTUTENbHBIX, JKUBOTHBIX M OaKTepHabHBIX
KJIETOK.

JlabopaTopHble M PaKTHYEeCKUE PadOThI:

Jlaboparopuass pabota No 1. «/3ydeHue KaTadUTUYECKOM AaKTUBHOCTU (HDEepMEHTOB
(Ha mpuMepe aMUIa3bl WK KaTaaas3bl)y.

JlaGopatopuass pabora No 2. «M3ydeHue CTpoeHHsI KIETOK pPACTEHUH, >KUBOTHBIX
U OaKkTepuil 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax U UX OMHUCAHUE.

Tema 4. ) KuzHenesiTeJIbHOCTH KJIETKH.

Ob6men  BemecTB, uauM MeTabonmu3Mm. Accumwisauus — (IUIaCTUYECKUHM  OOMEH)
U TUCCUMWISIIMS (SHEPreTHUecKuid 0OMeH) — JABE CTOPOHBI €IMHOTO Mpolecca MeTadoau3Ma.
Ponb 3aK0HOB coXpaHEeHUs BELLIECTB ¥ SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U reTeporpodHbiid. Pons depmeHTOB B 00MEeHE
BELIECTB U MIPEBPALLECHUH SHEPTUHU B KIIETKE.

®orocunre3. CpetoBas u TeMHOBass ¢a3pl QorocuHre3a. Peaknuu Qorocunresa.
DddexTuBHOCTH PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3a IS KU3HU Ha 3emiie. Biwsiaue ycnoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XEMOCHHTE3HPYIOIIHe OakTepuu. 3HAUCHHUE XEMOCHHTE3a IS JKU3HH
Ha 3emuie.

OHepreTndyecknii  OOMEH B KIeTKe.  PaciieruieHue — BEMIECTB,  BBIJIEJICHUE
U aKKyMYJIUPOBAHHME SHEPTUU B KJIETKE. DTalbl JHEPreTudecKkoro ooMena. [ nukonus. bpoxxenue
u ero Buiael. KucinopoaHoe oxucieHue, WM KIETOYHOE JbixaHue. OKUCIUTEIbHOE
bochopunupoBanue. DPPEKTUBHOCT IHEPTETHIECKOTO OOMEHA.

Peaxium wmarpuunoro cuute3a. [enermueckas wunHpopmamus u JHK. Peammszanms
TreHETUYEeCKON MH(pOpMaIMu B KJIETKe. | eHETMUECKHil KOJ M €ro CBOWCTBA. TpaHCKpHUITIHS —
matpuunblid cuaTe3 PHK. Tpancmsus — 6uocunres 6enka. Dtanbl Tpancasiuud. KogupoBanue
aMUHOKHCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsie  Qgopmbl  kM3HM —  BHpYCHL.  VICTOpHS ~ OTKpBITHS ~ BHUPYCOB
(. Y. NBanoBckuii). OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO LIMKIA BUPYcoB. bakrepuodaru.



Bone3nu pacteHui, )KUBOTHBIX M 4ellOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmMmyHonepumra
yenoBeka (BUY) — Bo3oymurens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBepTa3a M MHTErpasa.
[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUH.

JdemoHcTpaumnu:

Hoptpetsr: H. K. Konsnos, J. U. UBanosckuii, K. A. Tumupsizes.

Tabmuubt ~ u  cxemsl: «Tunel  muTanus»,  «Merabomusm»,  «MHUTOXOHIPUSY,
«OHepreTuueckuii ooMen», «Xioporuacty, «®Portocuntes», «Crpoenne JAHK», «Crtpoenue
u (yHkunoHupoBaHue reHa», «CuHTte3 Oenkay, «['eHermueckuil koa», «Bupyce»,
«baktepnoparn», «Ctpoenne wu ku3HeHHbId 1Mk Bupyca CIIMla, ©Oakrepuodaray,
«Penmukanus [THK».

Ob6opynoBanue: moaenu-amuikanuu «Y nsoenune JAHK u Tpanckpunuusy, «buocuntes
oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema S. PasMHOKeHMe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii nuki, WM SKM3HEHHBIH WK KieTku. WuTepdaza m muros. Ilpomeccsr,
npotekarome B uHTepdasze. Permmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JMIIOMAHBIA W TaIOUIAHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuel. LluTonornueckue OCHOBBI Pa3MHOKEHHsI M MHAWBUIYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune knetku —muto3. Ctaaun murosa. [Iponeccsl, mponcxosiiye Ha pa3HbIX CTaJUsIX
MHUTO3a. BHOJIOrnYeCcKnii CMBICI MUTO3A.

[Iporpammupyemas rudesb KJIeTKH — aronTo3.

@opMbl  pa3MHOXKEHHMSI OpraHuU3MOB: Oecmojioe U mosoBoe. Buael Oecronoro
pPasMHOXKEHUS: JEJCHUE HaJBOE, MOYKOBAaHUE OJHO- MU MHOTOKJIETOYHBIX, COPOOOpa3oBaHUE,
BEIrE€TaTUBHOE DPa3MHOXKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €ro 3HAa4YCHUE
JUISL CETIEKLIMU.

[TosnoBoe pa3MHOKEHHUE, €70 OTIIMYUS OT OECIIONOTO.

Meito3. Cranuu Mmeiiosa. IIpoieccel, nmpoucxoasmme Ha craausx Meios3a. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brnonornyecknii CMbICI M 3HaYEHUE MENH03a.

I"ameTorenes — npouecc 00pa3oBaHusl MOJOBBIX KJIETOK Y KUBOTHBIX. [107I0BbIE jKeme3bl:
CEeMEHHUKM M sudHHKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — TaMeT (CIepMaTO30HI,
AileKIeTka) — crnepMmaroreHe3 u  oBoreHe3. (OCOOEHHOCTH  CTPOEHUS  SHIEKJIETOK
u ciepmaTto3on10B. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BuTuEe (OHTOreHe3). DMOpHOHANbHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl AMOPHOHATBFHOTO PAa3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX: JAPOOJIEHUE, TacTPYJISIHA,
oprasorenes. IloctamMOpuoHanbHOe pa3BuTHE. THUIBI HOCTAIMOPUOHAIBLHOTO Pa3BUTHSL: HPSAMOE,
HempsiMoe (TMYrHOYHOE). BrusiHue cpenasl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPHI, CHOCOOHBIC
BBI3bIBaTh BPOXKJIEHHBIE YPOACTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHM, CTAANU
pa3BUTHS.

JdemoHcTpaumnu:

Tabnuiel u cxembl: «@OPMbI pa3MHOKEHHSI OPraHU3MOBY, «JIBOIHOE OMJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/lenenne kineTku 0akrepuii»,
«CTtpoeHne moJIoBBIX KIETOK», «CTpoeHne XxpoMocoMbD»y, «Kietounsii nukim», «Pernmukanus
JHK», «Muro3z», «Menos», «IIpsmoe u Henpsimoe pa3BuTHe», «'aMeTorenes y MIIeKOIUTArOLINX
U 4eJI0BeKa», « OCHOBHBIE CTAMH OHTOTEHE3a.

O06opynoBaHKe: MUKPOCKOI, MHKponpenapaTsl «CrepMaTo30usl MIIEKOIHUTAIOLIETOY,
«Sineknerka Muekonuramomero», «KapuokuHe3 B KIETKaX KOpPEIIKa JIyKa», MarHWTHas
MoJenb-ammInKanus «/lenenue kietku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlabGopaTopHble U MpaKkTHYecKne padoThi:

JlaboparopHasi pabota No 3. «HaOnrogeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
Ha FOTOBBIX MUKPOIIPENapaTax.



JlaboparopHass pabora No 4. «M3ydeHuwe CTpOeHHUs TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpoOMpenapaTax».

Tema 6. HacsieqcTBeHHOCTh M H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer wu 3amaunm reHeTuku. Vcropuss pa3BuUTHS TEHETUKU. Poib 1UTOIOTHH
¥ SMOPHUOJIOTUH B CTAHOBIIEHUU F€HETHKU. BKI1a] poCCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToabpl TEeHETHKH (THOPUIOIOTUYECKHM, I[MTOTCHETHYECKUH, MOJICKYJISIPHO-
reHeTuyeckuii). OCHOBHBIC TE€HETUYECKUE TMOHATHUS. | eHeTHueckass CUMBOJIMKA, HUCIONIb3yeMast
B CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACIEJOBaHUs  MPU3HAKOB,  ycTaHoBiIeHHble ['. Mennenem.
MonoruOpuaHoe CKpenBanue. 3aKoH euHo00pa3us THOPUIOB MepBoro nokosieHus. [Ipasuio
JOMUHUPOBAaHMUS. 3aKOH paculeluieHus npu3HakoB. [umore3a uyucToThl ramer. [lomHoe
Y HETOJIHOE TOMUHHUPOBAHUE.

JlurubpugHoe  CKpeluBaHHMe. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHOPHIHOTO CKPEIIMBAHHS. AHATU3UPYIOIIEE CKPEIIMBAHHE.
Hcnonb30BaHne aHATU3UPYIOMIETO CKPEUTUBAHUS ISl ONIPEAETICHUS TEHOTHIIa OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T.Moprana 1o CHEIUIEHHOMY
HacJe10BaHHI0 TeHoB. Hapyiienue crenienys TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ €eHeTUYeCKre KapThl.

['eneTuka nmoma. XpoMOoCOMHOE OnpeaeneHue noja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omorameTHple M rereporaMeTHble oOpraHu3Mbl. HacienoBaHue NPU3HAKOB, CIEIMJIEHHBIX
C TIOJIOM.

N3MeHunBOCTh. BH1bI HK3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Posib cpeibl
B HECHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(PUKAINOHHOW W3MEHUYHBOCTH.
BapunauvonHbslii pax u BapuanuoHHas KpuBass. Hopma peaknuu npusnaka. KonnuecTBeHHBIE
U Ka4eCTBEHHbIE MPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOAN(PHUKAITMOHHON U3MEHUYUBOCTH.

HacnencTBennas, win reHOTUNIUYECKast, 13MeHUYNBOCTh. KoMOMHATHBHAS M3MEHYUBOCTD.
Meiio3 ¥ TMOJNOBO TpoIecC — OCHOBA KOMOMHATHBHONW W3MEHUMBOCTH. MyTallMOHHAs
u3MeH4YNBOCTh. Kiaccudukamusi MyTanwii: TEHHBIE, XPOMOCOMHBIE, TeHOMHBIC. YacToTa
U IPUYUHBI MyTaliii. MyTareHHsie pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAZOB B HACIIECTBEHHON
m3menunBocty H. M. BaBumnosa.

BnesinepHast HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapmorunm uenmoBeka. OCHOBHBIE METOJBI T'€HETHKH YEJIOBEKA:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHOXUMHUYECKHI, MOIEKYISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpe/Ae/ieHHe TEeHOTHUIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUEe, B ToM uucie ¢ nomoulpio I1[[P-ananuza. HacnenctBennsie 3a0oneBaHus
YenoBeKa: TeHHble Ooyie3HH, OOJIE3HM C  HACIEICTBEHHOW  IPEIpacIoioKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaThueckue M TeHepaTUBHbIE MyTaluuu. CTBOJOBBIE KIETKH.
[IpuHIHIB 310pOBOTO 00pa3a KU3HU, JTUATHOCTUKH, MPO(DHUIAKTUKHA U JICYCHHUS] TEHETUICCKIX
Oose3Heil. MenuKo-reHeTH4ecKoe KOHCYJIbTUPOBAaHUE. 3HAYeHHE MEIUIIMHCKON TeHeTUKU
B MPEJOTBPAIECHUHU U JICUCHUH T€HETUYECKUX 3a00JIeBaHUH YeJIOBEKa.

JdeMmoHcTpanum:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne @pu3, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabnuibl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOTEHETUYECKAsi OCHOBAY,
«3aKOH pacUICIUIEHUs] M €ro IUTOTeHETUYECKass OCHOBAa», «3aKOH YHUCTOTBI TaMeT»,
«lurubpunHoe ckpenuBanue», «llUToNIOTHYECKHUE OCHOBBI JUTHOPUIHOTO CKPEIIMBAHHS,
«Meito3», «B3zanMozeiicTBue amielbHbIX T€HOBY, «l'€HeTHnYecKne KapThl paCTEHUM, KUBOTHBIX
u 4yenoBekay, «l'eHetuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIETUICHHOTO C TIOJIOMY,
«Kapuotunsl uyenoBeka U IKMBOTHBIX», «Bunmbl wuaMenunBoct», «MoauduxarronHas
U3MEHYMBOCTEY», «HacnemoBanme pesyc-dakropay, «l'eHeTHKa Tpymm KpoBu», «MyTalrlmoHHas
U3MEHUYHBOCTHY.



Ob6opynoBanue: Mmoaenu-amiMkanun  «MoHorubpuaHoe ckpeuiBanuey», «HemnomaHoe
JOMUHUpOBaHUEe», «JlurubpunHoe ckpemuBanue», «llepekpéct Xpomocom», MHUKPOCKOI
U MHUKpornpenapat «Jlpo3opuna» (Hopma, MyTanun (OpMbl KPbIIILEB U OKPAckH Teja), repdapuii
«I"0pox MOCEeBHOW».

JlabopaTopHbIe U IPaKTHYeCKHE PadoThI:

JlabopaTtopHas padota No 5. «/3y4yeHue pe3yibTaToB MOHOTUOPUIHOTO U TUTHOPUTHOTO
CKpELIMBaHUA y Jp030(UIIbl HAa TOTOBBIX MUKPOIpPENapaTaxy.

JlabopaTtopHas paborta No 6. «M3yuenne MoaupuKaMOHHON N3MEHUYNBOCTH, TOCTPOCHUE
BapHaLlMOHHOTO psiZia U BapUALIMOHHON KPUBOIY.

JlaGoparopnass pabora No 7. «AHanmu3 MyTauuil y [apo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax».

[IpakTuueckast pa6ora No 2. «CocTaBiieHue 1 aHaJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa W Ipolecc. 3apoKIEHUE CEJIEKIMHM M JOMECTHKalus. Y4deHue
H. W. BaBuioBa o LeHTpax MPOUCXOXKACHUS U MHOT00Opasus KyJlbTypHBIX pacTeHuil. LleHTpsl
IPOUCXOXKIEHUS JOMAITHUX KUBOTHBIX. CopT, MOpoJa, ITamMMm.

CoBpeMeHHbIE METO/Ibl CeNleKIUU. MaccoBbIil M MHAMBUAYAIbHBIA OTOOPHI B CEJIEKLUU
pacTeHuil 1 KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoicTBEHHOE CKpelBaHie — MHOPHUIMHT.
Yucras nuaus. CKkpeluBaHie YUCThIX JUHUNA. ['eTepo3uc, umu rubpuHas cuia. HepoacteenHnoe
cKkpemBaHue — aytOpunuur. OtpanéHHas ruOpuausanus u e€ ycrnexu. VckyccTBeHHBbIN
MyTareHe3 W TOJY4YEHHE MOJMILUIONI0B. JlOCTH)KEHUS CEJIeKIMM pacTeHHUH, >KMBOTHBIX
Y MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOJACTBA. ['€HHAas HMH)KEHepUs. OTalbl CO3JAHMS
pexomOunantHo JIHK u Tpancrennsix opranusmoB. Kiierounas wunxkenepus. Kiierounsle
KYJIbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KioHMpoBaHKe BbICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHMW3MOB. OKOJOTMYEeCKHEe M 3Thdeckue npodsemel. MO —
TeHeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTparmu:

Hoptpetsr: H. Y. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabouibl 1 _cxewmbl: kKapTa «LIeHTpBl MPOUCXOXKAECHHUS U MHOrooOpasusi KyJbTYpPHBIX
pactenui», «llopoabl JoMamIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OTaanéHHas
rubpunmsamus», «Paborel akamemuka M. @. MBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kinerounele KylIbTypbl U KIOHHUpOBaHUe», «KOHCTpyupoBaHue U mepeHoc
T€HOB, XpPOMOCOM).

OO060pyI0BaHKE: MYJISDKU TIJI0JIOB M KOPHEIJION0B JAUKUX (POPM U KYJIBTYPHBIX COPTOB
pacrenuii, repoapuii «CebCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble U IpaKkTH4YecKHe padoThbi:

Okckypcust «OCHOBHBIE METO/IbI M JIOCTMXKEHUS! CEJIEKIIMM PAacTeHUH U KMBOTHBIX
(Ha CeneKIMOHHYIO CTAHIIMIO, MJIEMEHHYIO0 ()epMy, COPTOMCIIBITATENIbHBIN YUaCTOK, B TEININYHOE
X0351UCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIIHOHHAS OHOJIOTHA.

[Ipennocelakyu BOSHUKHOBEHHUS 3BOIIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Ouos1oruy. BiinsiHue 3BOIOLMOHHON TEOPUH HA pa3BUTUE OMOJIOTUU U APYTUX HAYyK.

CuzerenbcTBa 3BOMONKH. [laneoHTONOrnYecKre: ocae10BaTENIbHOCTD OSBJICHUS BUIOB
B IAJICOHTOJIOTMUECKOW JIeTOMMCH, MepexojHble (¢GopMbl. buoreorpaguueckue: CcxXoJICTBO
u paznuuue GpayH 1 (paop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJCTBA M Pa3IHyUsi SMOPHOHOB Pa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJOTHYHBIE, AHAJIOTWYHBIE, pPYyAMMEHTapHbIC OpraHbl,



aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE:  CXOJCTBO  MEXaHU3MOB  HACJIEJICTBEHHOCTU
¥ OCHOBHBIX METAa00JIMYECKHX ITyTeH y BCEX OpPraHU3MOB.

OpomtonmonHas Tteopus Y. J[lapBuna. Ilpeanochuiku BO3HHMKHOBEHHS JapBUHU3MA.
JIBwkymme  cuibl  3BOJIIOLMM  BUAOB 1o JlapBUHY  (M30BITOYHOE  pPa3MHOKEHHE
IpU OIPaHUYEHHOCTH PECYPCOB, HEONpeneiEHHass U3MEHUYUMBOCTh, 00phOa 3a CyIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosmonuu (CTD) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkpossomronus. [Tomysanus kak eIuHULA BUAA U DBOJIIOLUN.

JBwxyume cuibl ((akTopbl) 5BOJIIOLMU BHJIOB B Hpupoae. MyTalMOHHBIM mporecc
U KOMOMHATHBHAass W3MEHYMBOCTb. [lomyisiuMoHHBIE BOMHBI M Apeiid reHoB. W3omsauus
Y MUTparysl.

EctecTBeHHbIlt 0TOOp — HampaBistironui (aktop sBomonuu. DopMbl €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3Botouuu. [IpumMeps! mpucrnocodaeHuit
y opraiuzmoB. ApoMop(}o3bl U UINO0-adaNTallH.

Bun u BumooOpazoBanme. Kputepum Buma. OcHOBHbIE (OPMBI BHI000pa30BAHUS:
reorpagpuueckoe, IKOJI0rHYECKOE.

MaxkposBomrons. @opMbl 3BONIOLUM: (pueTHdeckas, AUBEPreHTHAs, KOHBEPIreHTHas,
napasuienbHasi. HeoOpaTuMocTh 3BOIIOLNH.

[Ipoucxoxnenue oT HeCIeUaTN3UPOBAHHBIX MIPEKOB. [Iporpeccupyromias
crienanu3anus. AJanTuBHas paaualus.
JdemoHncTpaumnu:

Hoptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenpb, . Mromep, A. H. CeBepiios.

Tabmuis! u cxembl: «Pa3BuTHE OpraHndeckoro Mupa Ha 3emiie», «3apOobIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApXeonTepukcy, «DopMbl O0pPHOBI 3a CyIleCTBOBaHHEY», « ECTECTBEHHBI 0TOOPY,
«MHoroo0pa3ue CcopToB pacTeHHil», «MHOroo0Opasue MopoN KHUBOTHBIX», «[lomymsaaumny,
«MyTanmoHHass U3MEHUYHUBOCTEY», «ApoMopdo3by, «Unnoaganramumy, «O0mas nereHepamnusy,
«/IBmxkyiume cumbl 3Bomronuny, «Kapra-cxema mapmpyrta nmyremectsus Y. lapsuna», «bopbba
3a CYILLECTBOBAHHEY, «IIpucrnocobaeHHOCTD OpPIraHHU3MOBY, «I'eorpaduueckoe
BU1000pa30BaHME», « IKOJIOTUIECKOE BHI000PA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKpAacKu, HAOOp MIIOI0B
U ceMsiH, KoJuteKius «l[puMepsl 3aMTHBIX TPUCTIOCOOJIEHUH Y )KUBOTHBIX», MOZENb « OCHOBHBIE
HaIpaBJICHUs YBOIIIONHUNY», 00bEMHasE Mo/ieTh «CTPOSHHE TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

Buoreorpadudeckas kapra wmmpa, KowieKius «@DOpMBI COXPaHHOCTH HMCKONAeMbIX
JKUBOTHBIX M PACTEeHMI», Mozenp anmmkanusa «llepekpéct XxpomMocom», BlIaKHbIE MpernapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymkw», Mukpompenapat «Jpozodunay (HOpMma,
MyTanuu (HOPMBI KPHLIIHEB M OKPACKHU TeEJIa).

JlabopaTopHble U NpakTHYeCKHEe PadoThI:

JlabopaTtopHnas padora Ne 1. «CpaBHEeHHE BUAO0B 10 MOP(OJIOTHIESCKOMY KPUTEPHUION.

JlaGopatopnas pabora Ne 2. «Omnucanue MPUCIOCOOICHHOCTH  OpraHW3Ma
U €€ OTHOCUTENIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4dHble MpEJCTaBICHUS O 3apOXACHUU KU3HU. HaydHble runmore3bl BOSHUKHOBEHHUS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCIepMHs. XUMUYecKas 3BOJIONUS. AOHWOTEHHBIM CHUHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPTaHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON



sBomonny. HauanbHblie sTansl Ononorunyeckoit asomtonuu. [ unoreza PHK-mupa. @opmupoBanue
MEMOpAHHBIX CTPYKTYp M BO3HHKHOBEHHUE IPOTOKJIETKU. IlepBble KIETKM M UX 3BOJIOLUS.
®opMUpPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazBuTue xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxein. Apxeickas 1 mpoTepo3oickas
spsl. [Taneo3oiickas spa u €€ nepuoibl: KeMOPUNHCKUI, OPJJOBUKCKHMA, CUITypUIICKHM, JE€BOHCKUA,
KAMEHHOYTOJIHBIH, IIEPMCKHUI.

Me3o3oiickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKUM, METIOBOM.

Kaitno3zolickas 3pa 1 €€ nepro/ibl: ajeoreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMH
PacTUTENILHOTO ¥ )KUBOTHOTO MUpPa. ApoMop( 036l y pacTeHH 1 KUBOTHBIX. [losiBIeHNE, pacBeT
Y BBIMUpAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BONIOUMUA. OCHOBHBIE CHCTEMAaTHYECKUE
IpyIIbl OPraHU3MOB.

OBonironusl  4elioBeKa.  AHTpOIIOJIOTHMA  Kak Hayka. Pas3BuThe  npeacTtaBiieHUi
0 IIPOMCXO0KJICHUU YesioBeKa. MeTo bl 3yueHus anTponoreHesa. Cxo/1cTBa U pa3inyusi 4eJI0BeKa
1 KMBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YEIIOBEKa.

HBwxymue cunbl  (dakropsl) aHTponorenesa. HacnencTBeHHas  M3MEHUMBOCTH
U ecTecTBeHHBIN 0TOO0p. OOIIecTBEHHBII 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH TPY/1a, MBILIIICHHE,
peusb.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKA: AaBCTPAJONMUTEKH, UEIOBEK yMEINbIH,
UYenosek mnpsamoxonadimuii, YenoBek HeaHaepralbckui, YenoBexk pasymublid. Haxonku
MCKOIIAeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JacTh pacHpoCTpaHeHUsi, 00BEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUsL.

Uenoseueckune packl. OCHOBHBIE OOJBINHME pachl: €BpoIreouHas (eBpa3uiickas), HETpo-
aBcTpalougHas  (9KBaTOpHallbHAas), MOHTOJOWUIHAs  (a3MaTCKo-aMepuKaHckas).  YepTsl
IPUCTIOCOOIEHHOCTH MIPECTaBUTEINIEH YETOBEUECKUX Pac K YCIOBHSM CyIIeCTBOBaHUS. EnMHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpauuu:

[Hoptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuiet 1 cxembl: «Bo3aukHOBeHUEe CONHEYHON CUCTEMBbD», «Pa3BuTHE OpraHu4ecKoro
mupa», «PacturenbHas kieTtka», <« KuBoTHas kietka», «lIpokapuoTnyeckas KIETKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHX YEPT CTPOECHUS
YeloBeKa M 4YeJIOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOIOTUYECKUX HAaXOJOK
IIPEIKOB COBPEMEHHOIO 4elloBeKa», «/lpeBHenmue moan», «/pesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HUeoBeueckue pacb.

O6GopynoBanue: wmysiku — «l[IpoucxoxaeHne dyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAaHTPONa, HeaHAepTalblla, KPOMaHbOHIIA), CICNKU WIH U300paKeHHs] KaMEHHBIX Opyaui
NepBOOBITHOrO YeNoBeKa (KaMHHM-4OmNmepsl, pyOuia, ckpebia), reoXpoHojoruyeckas tabiauua,
Kosuiek1us «OopmMbl COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX U paCTCHUI.

JlaGopaTtopHble U MpaKkTH4YecKHe padoThi:

[TpakTiueckas pabora Ne 1. «M3yueHHe HMCKOMAEMBIX OCTAaTKOB PACTEHHM U KHUBOTHBIX
B KOJUIEKLIASAX).

OKcKypeusi «OBOJIOLUS OPraHUYEeCKOro Mupa Ha 3emie» (B €eCTECTBEHHO-Hay4YHBIN
WJTU KPAeBETUECKUA MY3€il).



Tema 3. OpranusMsbl U OKpPYKal0Ias cpeaa.

DKolorusi Kak Hayka. 3aJadd M Pa3lenbl AKOJOTHH. MeTOasl JKOJIOTHYECKHX
UCCIIEIOBaHMA. DKOJIIOTHIECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3AyLIHas,  IOYBEHHAs,
BHYTPHOPraHU3MEHHas!.

Okonorndeckue Qaxropsl. Kiaccudukanms skonorundeckux (akTopoB: abOUOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUIECKUX (PAKTOPOB Ha OPTaHU3MBEI.

AbGuotnyeckue  (QaxkTopel:  CBET, TeMIlepaTypa, BJIQKHOCTb. DoTonepuoau3M.
[IpucnocobaeHns opraHu3MoB K JIeHCTBHIO aOHMOTHUECKUX (hakTOpoB. bruonoruuecknue puTmsl.

buotnueckne  Qakroppl. Buasl OMOTHYECKMX  B3aMMOJEHCTBHMIA:  KOHKYpPEHIIMSA,
XHUITHAYECTBO, CUMOMO03 1 ero (opmel. [lapasutusm, Koonepamys, MyTyalIn3M, KOMMEHCAIH3M
(kBapTUPaHCTBO, HAXJCOHMYECTBO). AMEHCAIM3M, HEWTpaau3M. 3HAYeHHE OHOTHYCCKUX
B3aUMOJICHCTBUH /JIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKHU Tomyssinud. OCHOBHBIE TOKa3aTeldd IOIMYJISALUU:
YHCJICHHOCTh, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, TPUPOCT, MuUrpanus. JuHamuka
YUCIIEHHOCTH MOMYJISILUY U €€ peryJsiusl.

JdemoHncTpaumnu:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuuer u cxemsl: kapta «[Ipupoaasie 30061 3emin», «Cpenbl 0OUTaHUS OPTAHU3MOBY,
«Dotoneproguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJICHHOCTH MOIMYJIALUN
uHOy30puu-Tyheabkn», «llumessbie menmy.

JlabopaTopHbIe U NpaKkTHYeCKHe padoThI:

JlaboparopHuas padota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHUH U3 Pa3HBIX MECT
oOUTaHUN.

JlaboparopHas pabota Ne 4. «BriusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipakruyeckas padora Ne 2. «Iloacd€T IUIOTHOCTH NOMYJISAIMHA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBI.

CoobOmectBo  opranu3MoB —  OuonieHo3.  CTpyKTypel ~ OHWOIIEHO3a:  BUIOBAas,
POCTPaHCTBEHHAs, Tpoduueckas (mumieBasi). Bunbl-nomuHanTel. CBsi3u B OMOLIEHO3E.

DKonoruveckre cucreMbl (dkocucremsbl). [loHsTHE 00 »KOCHCTEeMe M OHOTEOICHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PpEIYICHTHI.
KpyroBopoT BemecTB M TMOTOK JHEPTrUUM B HKOcUcTeMe. Tpoduueckue (MUIeBbIe) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE TMOKa3aTeNud JKOCHCTEMBI: Ouomacca,
NPOAYKUMS. DKOJIOIMYECKHE NHpPaMHUIbL: MPOAYKIUH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOPETyYJIsnus, pa3Butue. CyKieccus.

[IpupoaHbsie  PKOCHCTEMBI. DKOCHUCTEMBI O03€p U peK. OKOCHUCTEMa XBOWHOTO
W HIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTEHHBIE 3KOCUCTEMBL. ATPO’KOCHUCTEMBI. Y pOosKocucTeMbl. buonoruueckoe
M XO3STHICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak (akTop YyCTOHYMBOCTH dKocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uoctepe. ['panuiibl, coctas u cTpykTypa 6uochepsl. Kusoe
BemecTBO M ero ¢Qynkmun. OcobeHHocTH OHOchepbl Kak TIOO0AIBHOW 3KOCHUCTEMBI.
JlunamMuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE IUKIBI 3JEMEHTOB (yriaepoia, a3ora).
3onansHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.



UYenoseuecTBo B Onocepe 3emmu. AHTponoreHHble u3MeHeHus: B ouocdepe. I'moGanbHbIe
IKOJIOTHUECKUE MPOOIIEMBI.

CocymiecTBoBaHuE MPUPOIBI U yemoBedecTBa. CoxpaHeHue OMopazHooOpa3us Kak OCHOBA
ycroiunBoctu Onochepsl. OcCHOBa palMOHAIBLHOTO YIIPABJICHUS MPUPOAHBIMU pecypcaMu
U MX MCIIOJIb30BaHMe. JloCTHKEHNsI OMOJIOTUU U OXPaHa MPUPOJIBI.

JdemoHncTpaumnu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuupl u cxembl: «Ilumesbie nenny», «buoreHo3: coctaB u CTpykTypay, «IIpupoanbie
coobmiectBay, «llemn mnuranus», «OKojmoruueckas nupamuaa», «buocdepa u yenoBex»,
«IKocHCTEMA IIMPOKOIMCTBEHHOTI'O JIECA», « IKOCHCTEMA XBOMHOT O Jiecay, «brnorieHnos Bogoémay,
«Arponenos», «lIpumepHble aHTPONOreHHBIE BO3JCUCTBUS Ha Mnpupony», «Baxkuenmue
UCTOYHUKHU 3arpsi3HEHUs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BakHeWIIas COCTaBISIOLIAS
ouocthepsr», «DakTopel gerpagauud  TouB», «llapHukoBeit  dPdexT», «DakTOpHI
PaZMOaKTUBHOTO 3arpsi3HeHus Onocdepbl», «O0mas crpykrypa 6uocheps», «Pacnpocrpanenue
X)u3HU B Omocdepe», «O30HOBBIN dKkpaH Omochepwr», «KpyroBopor yriepoaa B Ouocdeper,
«KpyroBopot azora B mpupoae».

O6opynoBanue: MoeTb-anIuKalus « Tunu4aHbIe OMOLIEHO3bI», repOapuii «PacTurensHbie
cooOmiecTBa», Koulekuuu «buoreHos», «BpeauTenn BaKHEMIIMX CEIbCKOXO3IHCTBEHHBIX
KyJbTyp», TepOapuu M KOJUIEKIMM PpACTEeHUM M JKUBOTHBIX, MPUHAIJIEKALIME K pPa3HBIM
9KOJIOTUYECKHUM TpyIIaM oaHoro Buaa, Kpacuas kaura Poccutickoii denepanun, n300pakeHUs
OXpaHsSIeMbIX BHJIOB PaCTEHUI U )KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 BUOJIOT'U HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

CornacHo ®I'OC COO, ycraHaBIuBalOTCS TpeOOBaHHS K PE3yJIbTaTaM OCBOCHHUS 00yUYaroIUMHCS
MIPOTpaMM CpeIHETo 00IIero 00pa3oBaHus: TUYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pPE3YyJbTAaTOB OCBOEHMS mpeameTra «buonorus» BblIEIEHBI
CIIEIyIOIIME  COCTABJIAIOIIME: OCO3HAHME OOyYarolIMMHCS  POCCHUHMCKOM  Tpa)JIaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOINPEAEIIECHUIO,
HaJIMYUEe MOTHBAIMM K OOy4YyeHUIO0 OWOJIOTWH, LEJeHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOexXIeH!H JIMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAIULUNA pa3BUTHS
OMOJI0rMYECKOI0 3HaHUS], TOTOBHOCTh M CLIOCOOHOCTH 00Y4aroIINXCsl PyKOBOJICTBOBATHCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICTIOBBIMHM YCTAHOBKaMM, MPUCYLIMMU CHCTEME OMOJOrHYECKOTOo
o0Opa3oBaHMsl, HAJIMYKE IKOJOTUYECKOTO PAaBOCO3HAHMS, CIOCOOHOCTH CTABUTh LI€JIN U CTPOUTH
YKU3HEHHBIEC IUIaHBbI.

JIM4HOCTHBIE pe3ysIbTaThl OCBOEHUS MpeameTa «buonorus» JOCTUTalOTCS B €AUHCTBE
yueOHOIl W BOCHUTATENbHOM JESATEIbHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, MUCTOPUUECKUMU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, MPUHATHIMU
B O0IeCTBE MpaBWJIaMH U HOPMAaMM MOBEICHMS U CIOCOOCTBYIOT MpolieccaM CaMOIIO3HAHMA,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHSI, Pa3BUTHUSI BHYTPEHHEH MO3ULUHU JMYHOCTH, MAaTPUOTU3MA,
YBaXXECHHs K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY TPyJa M CTaplIeMy ITOKOJICHHIO, B3aUMHOIO
YBOKEHUs, OCEpe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAclIeIui0 W TPaIuIHsIM
MHOTOHALIMOHAJILHOTO Hapoaa Poccuiickoit @enepanuu, NPpUpOAE U OKpyXKarolIeH cpelie.

JIn4HOCTHBIE pe3yIbTaThl OCBOECHUS yueOHOro npeamera «buonorusn» JoMKHBI OTpaxarhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroLUXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHHX
yOexXJIeHUH, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM POCCHMCKOro  oOIlecTBa,
paciIMpeHue KU3HEHHOT'O OMbITa M OIBbITa JESATEIbHOCTH B MPOILECCE pea3allud OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIILHON 1EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIMTAHHUSA:

C(OPMHUPOBAHHOCTh  TIPAXKJAHCKONW  MO3MLIMU  OOyyaromerocss Kak  aKTMBHOTO
Y OTBETCTBEHHOI'O YJIE€HA POCCUICKOI0 OOIIECTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX IIpaB M O0OA3aHHOCTEH, YyBa)KEHHE 3aKOHA
Y IIPaBONIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATEILHOCTH IPU CO3JJaHUU yUYEOHBIX IPOEKTOB,
peleHnn yueOHbIX U MO3HABATEIbHBIX 33J1a4, BHIIIOJHEHUN OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpPENENsTh COOCTBEHHYIO TIO3MLMIO 110 OTHOIIEHHIO K SIBICHUSIM
COBPEMEHHOMW KHU3HHU U OOBACHATH €€;

YMEHUE y4YWUThIBaTh B CBOMX J€HCTBHAX HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJEMCTBUS JIOJCH ¢ pasHbIMU yOEXKIECHUSAMHU, KyJIbTYPHBIMH LIEHHOCTSIMU U COLMATIbHBIM
IIOJIO’KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHUSI YYEOHBIX,
IIO3HABATEJIBHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIIOHEHTOB IPH 00CYXAEHUN CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOIO CONEPIKAHNS;

TOTOBHOCTb K T'yMaHUTapHON U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NaTPpUOTHYECKOI0 BOCIIUTAHMS

c(OPMHPOBAHHOCTb POCCUHCKON TPaKAAHCKON MASHTUYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepel PoauHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Poavny, cBOM S3BIK U KyJIBTYPY, IPOLJIOE ¥ HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



LIEHHOCTHOE OTHOIIEHWE K MPHUPOJHOMY HACIEAMI0O W TMaMATHUKAM TPHPOJIBL,
JOCTHKEHMSIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CMOCOOHOCTh OLEHMBATh BKJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHME U pa3BUTHE
6I/IOJ'IOFI/II/I, MMOHMMAaHHUs 3HAaYE€HUsI OMOJIOTHH B ITO3HAHWHU 3aKOHOB MMpUupoOJbl, B )KU3HU YCIOBCKA
U COBPEMEHHOI'0 00IECTBa;

I/IJIGI\/'IHafl Y6€}I(I[éHHOCTI>, TOTOBHOCTD K CIIYKCHHUIO U 3alIUTC OTC‘-IGCTB&, OTBETCTBCHHOCTH
3a ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHME JYXOBHBIX LIEHHOCTEH POCCUICKOT0 Hapo/a;

C(l)OpMI/IpOBaHHOCTI) HPABCTBCHHOI'O CO3HAHUSA, STUYCCKOT'O IMOBEACHM,

CMOCOOHOCTh OLICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSCh
Ha MOpPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;,

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOEHHE YCTOHUMBOrO OYyIIEro;

OTBETCTBEHHOE OTHOIICHWE K CBOWM pOJWTENISIM, CO3/aHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEH CeMENHHON *HU3HH B COOTBETCTBUM C TPAJULMSIMHU HapOIOB
Poccuu;

4) 3cTeTUYECKOr0 BOCTIUTAHMS:

OCTETUYCCKOC OTHOIICHUEC K MHPY, BKIIIOYAasl 3CTCTHUKY 6I>ITa, HAay4YHOI'O U TEXHUYCCKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIECTBEHHBIX OTHOLICHHUH;

IIOHUMAaHHUE SMOITMOHAJIBHOT'O BO3ﬂ€ﬁCTBHH JKUBOM Ipupoasl 1 ec IOEHHOCTH,

TOTOBHOCTh K CAMOBBIPD@KEHHUIO B pasHbIX BUAaX MCKYCCTBA, CTPEMJICHHE MpPOSBIATH
Ka4ecTBa TBOPUECKOW JTMYHOCTH;

5) puznueckoro BOCIIUTAHMNS, (popmupoBanus KYJbTYPbI 310POBbLS
U IMOIMOHAILHOTO 0JIarONoJIyYHusi:

MIOHMMAaHME U peasin3alys 3J0pOBOTr0 U 6e30MacHOro o0pasa KU3HU (340pOBOE MUTAHHE,
coOI0ICHUE TUTMEHUYECKUX IMPaBWJI U HOPM, COQJIaHCUPOBAHHBIN PEXUM 3aHATHH U OT/AbIXA,
perynspHass (u3nueckass aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHMMaHWE LEHHOCTH MPaBUJ HHIUBUIYaJIbHOIO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 30POBBIO U JKU3HU JIFOJCH;

OCO3HAHME IOCIEICTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS aJKOTroJs,
HapKOTUKOB, KypEHHUs);

6) TPy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTB K TPY/1y, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0I00HE;

TOTOBHOCTb K  AKTUBHOW  JIEATENBHOCTH  TEXHOJOTMYECKOW M  COLHUAIbHOU
HaITpaBJICHHOCTH, CIOCOOHOCTD HHULUHUPOBATH, IJIAHUPOBATH U CAMOCTOATCIILBHO BBIIIOJIHATH
TaKylo JesTeIbHOCTD;

MHTEPEC K Pa3IMuHbIM cepaM MpoPecCHOHATBHON ACATEIHHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIHM BbIOOP Oyay1eil mpodeccuu U peaar30BbIBaTh COOCTBEHHbIEC KU3HEHHBIC [UIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSKEHUU BCEH
KHU3HH;

7) IKOJIOTHYECKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH 11€J1IecO00pa3HOe OTHOILEHHE K PUPO/IE KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAaHMS,

MIOBBIIIEHUE YPOBHSI HKOJOTHYECKOM KyJbTYphl: NPUOOPETEHHE OIbITa IUIAHUPOBAHUS
IMOCTYIIKOB U OLICHKU UX BO3MOXHBIX HOCJ'IG]ICTBI/Iﬁ JJIsA 0pr>1<a}0mel?1 CpCabl;

0CO3HAHME TJI00AILHOTO XapaKTepa 3KOJIOIHYeCKUX MPoOIeM U IMyTel UX pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh NMPUOOpETaeMble IPU U3yYE€HUN OMOJIOTHMHM 3HAHUS U YMEHUs
IpU pelIeHUN MpoOseM, CBA3aHHBIX C PAIMOHAJIBHBIM MPUPOIONOIb30BaHUEM (COOIIOICHHE
IMpaBUJI MOBCACHUA B IPHUPOAC, HAIIPABJICHHBIX Ha COXPAHCHUC PABHOBCCHA B JKOCHCTCMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HENpPUIATHE ACWCTBUM, MPUHOCSILUX BpEJ OKpYXKaroUlel MPUPOAHOHN cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MPEeIIPUHUMAEMBbIX
JEHUCTBUN U NIPEAOTBPALLATD UX;

HaJIMYUe PAa3BUTOrO SKOJIOTMYECKOrO MBIIUIEHHSI, SKOJIOTMUYECKON KYyJbTYpbl, OIBbITA
JESATEIIBHOCTH IKOJIOTMUECKOHN HaIpPaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B IIO3HABaTEJIbHOM, KOMMYHUKAaTUBHOW M COLIMAJIbHOW MPAKTUKE, TOTOBHOCTH K yYacCTHIO
B IIPAKTUYECKOH EATEIbHOCTH YKOJOTNYECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

C(OPMHUPOBAHHOCTb MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM MpaKTUKU, OCHOBAHHOINO Ha JUaJIOTe KYyJbTYp,
CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpIIEHCTBOBAHNUE S3bIKOBOM 1 YUTATENBCKOM KyJIbTYPbI KaK CPe/ICTBA B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U TI03HAHUS MUDA;

MOHMMAaHHUE crneuuPUKU OMOJIOTUM KaK HAayKH, OCO3HaHUsS €€ poiu B (HOpMHUPOBAHHUU
PaLMOHATIBHOIO HAYYHOI'O MBIIIJICHUS, CO3aHNHU LIEIOCTHOTO MPEJCTAaBICHNUS 00 OKpPY’KaroleM
MUpE Kak O €IMHCTBE IMPHUPOAbI, 4YelloBeKa M OO0IIecTBa, B IMO3HAHUM HPHUPOJHBIX
3aKOHOMEPHOCTEH U peIlIeHUH MTPOoOIeM COXpaHEHUS IPUPOJHOTO PABHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JUISI COBPEMEHHOM LIMBUIM3ALKU: 00€CTIeYeHUs
HOBOTO YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHSL YEJIOBEUECTBA, IIOUCKA MyTeH BbIXOJA U3 II100aNbHbBIX
9KOJIOTHYECKUX MPpo0IeM U obecrieueHus epexoa K yCTOMUYMBOMY Pa3BUTHIO, PAllUOHAIILHOMY
UCIIOJIb30BAaHUIO ITPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYEHUU OMOJOrMYECKMX 3HAHMUU B IEJNIAX MOBBILIEHUs 00IIen
KyJIBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (yHKIMOHAILHOU
I'PaMOTHOCTH 00y4Jaroumxcs, popMupyeMoi Ipu U3y4yeHUH OUOJIOTHH;

MMOHMMAHHUE CYIIIHOCTH METOJIOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IOJyyaeMble 3HAHUS Ui aHanu3a M OOBSCHEHUS SBICHUN
OKpPY’AaloIlero MUpa M MPOUCXOJSAIMIMX B HEM H3MEHEHUH, yMEHHE JellaTb O0OCHOBaHHbIE
3aKJIIOYEHHs] Ha OCHOBE HAy4yHBIX ()AaKTOB M MMEIOLIUXCS JAHHBIX C LEIbI0 IMOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BaTh OHOJOTMYECKUE 3HAHMS JUISl PEIICHUs
npo0JIeM B peabHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHUE ILIEHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTb OCYILIECTBIISITh ITPOEKTHYIO
U MCCIIEI0BATENbCKYIO I€ATEIbHOCTh UHANBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HEMpEphIBHOMY OOpa30BaHUIO U €aMOOOpa30BaHUIO,
K aKTUBHOMY TIOJIyY€HUIO HOBBIX 3HAaHUH IO OWOJIOTMM B COOTBETCTBHHM C IKH3HCHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMera «BHoorusy BKIIFOYAOT:
3HaYUMBbIe IS (pOpMHpOBaHUS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCHUIUIMHAPHBIC
(MexxnpenMeTHbIe) OOIIEHAYYHbIE TTOHATHUS, OTPAYKAIOIINE 1IETOCTHOCTh HAYYHOW KapTHUHBI MUPa
U crienuuKy METO/I0B MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUs,
SIBJICHUE, TIPOIECC, CUCTeMa, HAyYHBIH (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUe, HAOII0JeHHe, W3MEpPEHHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCajbHbIC
ydeOHbIe JeHCTBUS (IIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISTUBHBIC), 00CCIICUNBAIOIINE
(hopMupoBaHre (QYHKIIMOHATBHONW I'PAMOTHOCTH M COIMAIIBHON KOMIETEHIIMH O0YYarolIuxcs,
CIIOCOOHOCTh o0yJaromuxcs HCIIOJIB30BAaTh OCBOCHHBIE MEKIUCLUIIIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCalbHble YyueOHbIe MACHCTBHS B IO3HABATEIbHON
Y COLMAIIBHOM MPAKTHUKE.



MertamnpeaMeTHble pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CpPEeIHEro oOIIero odpa3zoBaHus
JTOJIKHBI OTPaKaTh:

OgByajeHne YHHBEPCAJIbHBIMH Y4eOHBIMH NIO3HABATEIbHBIMH ICHCTBUSIMH:

1) 6a3oBbIe JIOrHYECKHE JICHCTBUS:

CaMOCTOSITENIbHO  (hOpPMYJIMPOBaTh W  aKTyalM3MpoBaTh NpoOjieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCMOJb30BaTh TNPU OCBOEGHUHM 3HAHUM NPHUEMBI JIOTMYECKOrO MBIIIJICHUs (aHaANM3a,
CUHTE3a, CpaBHEHUS, Kilaccuukaiuu, 0000IIEHHUs1), pPacKpbIBaThb CMBbICI OHOJIOTHYECKHX
HOHATHUH (BBIACNIATH UX XapaKTEePHbIC IPU3HAKH, YCTAHABINUBATh CBSI3U C JPYTUMH MOHITUSIMH ),

OTNpeAENATh LIETU JEeSATENIbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA Uil OOBsICHEHUS (DAKTOB U SIBJICHUN KUBOU
HPUPOABI;

CTpPOUTH JIOTUYECKHE PACCYXKJEHUS (MHAYKTUBHBIE, JEAYKTUBHbIE, IO aHAJOTHH),
BBISBIISITh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SIBJICHHUSAX, (OPMYIMPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

IIPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH
¥ OTHOIIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKXKe MPOTHBOPEUYUIN Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIUYHBIX MH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabatbIBaTh IJIaH PEIICHUs TPOOJIEMBI C YUETOM aHAJIN3a UMEIOIIMXCS MaTepUabHbBIX
Y HEMATEpPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHHBATH COOTBETCTBHE PE3YJHTAaTOB LEJSIM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBHUSIX pEalbHOrO, BHUPTYaJbHOTO
¥ KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 0a30BbIe HCCJIeI0BATEIbCKHE 1eiCTBHUS:

BJIa/IETh HaBbIKAMU Y4eOHO-MCCIIE10BATENbCKON U MPOEKTHON AESITEIbHOCTH, HABBIKAMU
paspernieHust npoodsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB
pelIeHUs TPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METOI0B IMO3HAHUS;

UCIIOJIb30BaTh PpAa3JIMYHbIE BHUJABI JIEATENBHOCTH I10 IOJYYEHMIO HOBOTO 3HAaHMI,
€ro HHTEepIpeTaluu, npeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4YEOHBIX CHUTyalMsX, B TOM 4YHCIIE
IPU CO3JIaHUM YUEOHBIX M COLIMATIbHBIX POEKTOB;

(bopMHPOBATh HAYUHBIN TUIT MBIIIJIEHUS], BIAJETh HAYYHOH TEPMUHOJIOTHEHN, KIIOUEBBIMU
HOHATHUSMH U METO/IaMU;

CTaBUTb U (OPMYJUPOBAaTh COOCTBEHHBIE 3a/adyd B 0OPa30BATEIbHOW JAESITEIbHOCTU
Y J)KU3HEHHBIX CUTYaLUX;

BBISIBJISITH TIPUYMHHO-CJIEJICTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3aj7ayy, BBIIBUIATb
TUIOTE3Y €€ PEeLeHUs, HAXOUTh ApIyMEHTBI JJIs1 J0Ka3aTeJIbCTBA CBOUX YTBEP)KIEHUH, 3a/1aBaTh
napaMeTpbl U KpUTEPUH PEIICHHUS;

aHAJIM3MPOBAaTh IIOJYUYEHHBIE B XOAE PpELICHUS 3aJaud pe3ysbTaTbl, KPUTHYECKU
OLIEHHUBATb UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISAITh 1I€JIEHANIPABIICHHBIM IMOMCK IMEpeHOca CPEJICTB U CIOCOOOB JEHCTBUS
B IPO(eCCHOHATBHYIO CPeay;

yMEThb MEPEeHOCUTh 3HAHMS B [I03HABATEIbHYIO U  IPAKTUYECKYIO  00JacTH
KU3HEEATEIBHOCTH;

yYMETh MHTEPUPOBATh 3HAHMSI U3 PA3HBIX IPEIMETHBIX o0acTel;

BBIIBUT'aTh HOBBIE WJEH, IpelaraTb OPUIHMHAJbHBIC MOJXOJAbl M PELICHUs, CTaBUTh
npo0JIeMbl U 3aJ1a4M, JOMYCKAOIIUE aIbTEPHATUBHbIE PEILICHMUS.



3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3NMYHBIX HCTOUYHUKAX MH(OpManuu (TeKcTe yuyeOHOro mnocoous,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMUECKUX CIOBApsIX M CIPaBOYHHKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHaNM3UpOBaTh MH(OPMALMIO Pa3IMYHBIX BHIOB U (GOpM
IIPEJICTaBICHNs, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTD;

(dbopMyIMpoBaTh 3alpoChl U MPUMEHSATH pa3jIMuYHbIE METOJbl NPU MOUCKE M OTOOpe
O6uosiornuyeckoil nHGopMaIu, He0OX0IMMOM /IS BHIIOJTHEHUs yUeOHBIX 3a/1a4;

pUOOpETaTh ONBIT HCIOIb30BaHUS HWH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3JINYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANbHYIO (OpPMYy MPEACTABICHUS OHOJIOTrHYECKON
uHpOpMaLuu (CXeMbl, rpaduKu, TUarpaMMsl, TaOIMIIbI, PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAy4yHBIM $3bIK B KAauyeCTBE CpeJICTBAa IpU padboTe C¢ OMOJIOrHYEecKOM
uHpOpMaLMeil: TPUMEHATh XUMHYECKHe, (pU3MYecKre M MaTeMaTU4eCKUe 3HAKM U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIIOJB30BaTh M MPEe0OpPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIHOCTH;

BJIQJIETh HAaBBIKAMU pAaclO3HABaHMSI M 3alIMThl HHPOpMAIUH, HHYOPMAIIMOHHOM
0€30MaCHOCTH JIMYHOCTH.

OgiajeHne YHMBEPCAJIbHBIMH KOMMYHMKATUBHBIMHM 1€l CTBUSIMU:

1) oO1enne:

OCYIIECTBIISATh KOMMYHUKAILIMU BO BCEX cepax *KHU3HU, aKTUBHO y4aCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYKJIaeMOH TeMbl (YMEHME 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CY)KJEHHsI OTHOCHUTEIbHO BBIIOJHEHHUS Mpe/ularaeMod 3aJaud, YYUThIBaTh HHTEPECHI
U COTJIaCOBAaHHOCTb MO3UIMHA APYTUX YYACTHUKOB IMAJIOTa WM IUCKYCCUN);

pacrno3HaBaTh HeBepOaJibHbIE CpeACTBa OOIIEHHUS, MOHMMATh 3HAYEHUE COLHUAIbHBIX
3HAKOB, MPEJNOCHIIIOK BO3HUKHOBEHHUSI KOH(QJIUKTHBIX CUTyallMid, yMETh CMAr4aTh KOHQIIUKTHI
U BECTH [1€PETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CIIOCOOAMHU OOIIEHHSI W B3aUMOJCHCTBUS, MOHMMATh HAMEPEHUs
JPYTHUX JIIOEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(opMyIMpPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUSI C MCIIOJIb30BAHHEM S3BIKOBBIX
CPEJCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MIOHMMAaTh U HMCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON M MHIMBUAYAIBbHOW pabOThl pU
pelieHnr OMOJI0ruuecKoi mpobsieMbl, 000CHOBBIBATH HEOOXOUMOCTh PUMEHEHHUS IPYIIOBBIX
(hopM B3aMMOACHUCTBUS NPH pEIICHUH yueOHOH 3a1auu;

BBIOMpATh TEMATUKY W METOJbI COBMECTHBIX JAECUCTBUH € yu€TOM OOILMX HHTEPECOB
Y BO3MOKHOCTEH Ka)KIOr0 WIEHA KOJJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JI€ATEIbHOCTH, OPraHW30BbIBaTh U KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JCHCTBUN, PACIIPEAENIATh POJIA ¢ YYETOM MHEHUM
Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaTbl COBMECTHON pabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJIAJA U KaX/I0T0 YYaCTHUKA KOMaH/bl B OOIINNA pe3ysbTaT
1o pa3zpabOoTaHHBIM KPUTEPUSIM;

IpeJyiaraTb HOBBIE IIPOEKTHI, OLEHUBATh WJEU C MO3MLIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHUTYyalMsX,
IPOSIBIISITH TBOPUECTBO M BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OByajgeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMU AeHCTBUAMM:

1) camoopranusamus:

UCMOJIb30BaTh OMOJOTMYECKUEe 3HAaHUS Ul BBIABICHHMS NpoOJIeM M UX pELIeHUs
B )KM3HEHHBIX U YU€OHBIX CUTYyalUsX;



BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUHN IIeJIEBbI€ U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBHSAX M TOCTYIIKAaX IO OTHOLICHHWIO K >KMBOM IPHUPOJE, CBOEMY 310POBBIO U 3J0POBBIO
OKPY’KaIOILHKX;

CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESATEIIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIMPOBAaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHOW JAEATEIbHOCTU
Y ’KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIFHO COCTABJISATh IUIaH PELIeHUs TPOOJIEMbI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUTEHUI;

J1aBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHHBATh IPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MIPOSIBIICHUIO IIUPOKON 3PYTUIIMU B PA3HBIX 00JaCTIAX
3HAHUMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBbIKAMU IIO3HABATEJIbHOM peIeKCuu KaKk OCO3HAHMsI COBEPILIAEMbIX JeHCTBUIMA
U MBICJIUTEJIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOIB30BAaTh NMPUEMBI pedieKcun
JUISL OLICHKU CUTYalluH, BHIOOpA BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEILICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAIN3€E PE3yJIbTaTOB JACSITEIBHOCTH;

3) npuHsATHE cedsi U IPYTHUX:

MIPUHUMATD ce0sl, TIOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€ PE3yIbTaTOB ACATECIBHOCTH;

IIPU3HABATh CBOE MPABO U MPaBO JPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UILUH JPYTOro YeloBeKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs nporpammbl COO o 6uonoruu Ha 6a30BOM YpPOBHE
BKJIIOYAIOT crienuduueckue i yueOHoro npeamera «buonorus» HayuHble 3HaHUS, YMEHHUs
U CHocoObl JICHCTBHHA TIO OCBOCHHUIO, WHTEPIPETAMU W TMPEOOpPA3OBAHMIO 3HAHWA, BHIBI
NeSITeIbHOCTH 10 IMOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHMIO 3HAHUM B Pa3lMYHbIX Y4eOHBIX
CUTYyaIHSX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX C OMOJIOTHEN.

[IpenMeTHBIE pe3yabTaThl OCBOCHHUS COAep)KaHHS ydeOHoro mnpenmera «buomorus»
Ha  yrioyOnéHHOM  ypOBHE  OpPHMEHTHPOBaHBI ~ Ha  o0ecredeHne  IpOQHILHOTO
o0yueHus oOyuarormuxcst 6uongorud. OHM BKJIIOYAIOT: cnenuduyeckue st OMOJOTMH Hay4dHbIE
3HAHUS, YMEHHSI ¥ CTIOCOOBI ISHCTBUI IO OCBOCHUIO, MHTEPIIPETALINHU U TPe0Opa30BaHUIO 3HAHUH,
BUJIBI ICATEILHOCTHU T10 MOJTYYEHHIO HOBBIX 3HaHWH M UX MPHUMEHEHUIO B PA3IUYHBIX YYEOHBIX,
a TaKk)Ke B PEATbHBIX KU3HEHHBIX CUTyanusX. [IpeaMeTHbIe pe3ynbTaThl MPEICTaBICHBI IO TOAaM
U3y4YCHUSI.

[lpenmeTHble pe3ynbTaThl OCBOGHUS yueOHoro mpeamera «buomorms» 6 10
Kaacce TOIKHBI OTPAXKaTh:

cOPMUPOBAHHOCTh 3HAHUI O MECTE W POJU OWOJOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAay49HOT'O MHUPOBO33PEHUS, O BKJIA/IE POCCHHUCKUX U 3apYOEKHBIX yUEHBIX-OHOIOTOB B Pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHHOHaHLHOﬁ T'paMOTHOCTH YCJIOBCKA AJid PCUICHUWA )KU3HCHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpKaHUE OMOTOTHYECKUX TEPMUHOB U TIOHSTHUIL: )KU3Hb, KIIETKA,
Opranusm, MeTabonn3M (0OMeH BEIECTB U IPEBPAIICHUE S3HEPTUHN ), TOMEOCTa3 (CaMOPETYIISILINS),



YPOBHEBas ~ OpraHu3alsl  JKUBBIX  CHUCTEM, CaMOBOCHpPOM3BEAEHHE  (PErnpomyKLus),
HACJIEJICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OWOJIOTMYECKHE TEOpHM (KJIETOYHAas, XPOMOCOMHas, MyTallMOHHas,
LHEHTpajbHasl JIOTMa MOJIEKYJIsipHOH Ouonorum), 3akoHel (I'. Mennens, T.Moprana,
H. 1. BaBuiosa) u yueHus (0 LeHTpaxX MHOI000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHM
H. U. BaBuiosa), onpeensiTb rpaHULIbl UX TPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMEHHUE BJIAJIETh METOJaMU HAyYHOI'O MO3HAaHUS B OMOJIOTHM: HAOJIIOJICHUE U OIMCaHHE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBEJEHUE OHOJIOTHYECKOro
SKCHEPUMEHTA, BBIJBM)KCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEeTyEeMbIMU
BEJIMYMHAMU, OOBSCHEHHE NOJYUYEHHBIX PpEe3yJlbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHSITUH,
TEOPHii U 3aKOHOB, YMEHHE JIeIaTh BbIBO/Ibl HA OCHOBAaHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIAENATh CYLUIECTBEHHbIE MPU3HAKH BHPYCOB, KJIETOK IMPOKAPUOT U IYKapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOCHHOCTH MpOIEecCOB: 0OMEHa BEIIECTB
U IPEBpAIIEHMs] SHEPTUU B KJIETKe, (POTOCHHTE3a, MJIACTHUYECKOI0 U SHEPreTHUYecKOro ooMeHa,
XeMOCHHTE3a, MUTO03a, Mei03a, OIJIOJOTBOPEHUs, Pa3MHOXKEHHUS, UHIUBUAYAIBHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHUE MPUMEHATh MOJY4YEHHbIE 3HAHUS A OObSICHEHHUs] OMOJOTMYECKUX IPOLECCOB
U SIBJICHUH, s TPUHATHA TPAKTHUYECKUX PEIICHHH B TIOBCEAHEBHOW JKM3HU C IIEIBIO
oOecrieyeHnss 0€30IaCHOCTU CBOETO 3[I0POBbS M 37J0POBbs OKPYXKAIOIUX JIIOJEH, cOOMOaeHNs
HOpPM I'PaMOTHOI'O MOBEACHUS B OKpY’KaloIlel MPUPOAHOM cpejie, IOHUMaHue HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMH M OMOTEXHOJIOTHH JUIsl palMoOHaIbHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTApHble TIE€HETHYEeCKHE 3aJaud Ha MOHO- W JAUrHOpHIIHOE
CKpEIlMBAHUE, CLUEIUIEHHOE HACJE0BaHNE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKPELIMBAHUS
JUIs IpejicKa3aHusl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIAOOpaTOpHBIE M IpaKTUYECKHe padoThl, COOJIOJATh IMpaBUia
pu paboTe ¢ y4eOHBIM U Ja0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKH OIEHHMBATHh M WHTEPIPETHPOBATH MH(POPMAIUIO OHOJIOTHYECKOTO
COJIepKAHUs, BKJIIOYAIOLIYIO0 IICEBIOHAYYHbIC 3HAHMA W3 pa3IMYHBIX HMCTOYHHMKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaIIbl), ITUYECKHE ACMIEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHbIE COOOIIEHHUs, 00001as
OuosIornyeckyr0o HHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCHOJb30BATh
HNOHATUHHBIN anmapar GUOJIOTUH.

[IpeameTnsie  pe3ynbTaThl  OCBOCHHsS  yueOHoro mpeamera «buonorus» B 11
KJlacce OJKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W POJHM OWOJOTHHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (POPMUPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
¥ HAyYHOTO MUPOBO33PEHHUS, O BKJIAZIE POCCUHUCKUX U 3apyOESKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIs PEeIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/ICPIKaHNE OMOIOTUIECKUX TEPMUHOB U TIOHSITHIA: BUI, OITYJISIITHS,
reHo(OH, HBOJIONMS, JBUXKYLIME CHIbl ((aKTOpbl) SBOJIONUH, MPUCTOCOOIECHHOCTH
OpPraHu3MOB, BHJI000pa30BaHME, JKOJOTHYECKHE (PAKTOPBI, HSKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MTUTaHUs, SKOJIOrHYecKas mupammuaa, OuoreoreHos, ouocdepa;

YMEHHE u3JaraTh Owuoiorudeckue Teopud (dBomtononHHas Teopus Y. [lapBuHa,
CUHTETUYECKasi TEOpHs SBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJBIIIEBOTO CXOJCTBA
K. M. Bapa, yepenoBanus riaaBHbIX HampasiieHu# u nyTeit aBomounu A. H. CeBepiioBa, yueHus
o 6uocepe B. 1. BepHazackoro), onpeaensTs TpaHUIbI UX IPUMEHHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BJIJIETh METOJAaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJCHUE U ONUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus ¢ MPOBEIEHUE OHOJIOTHYECKOrO



SKCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEeIyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TIIONyUYEeHHBIX PE3YJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX MOHSTHIA,
TEOPHii U 3aKOHOB, YMEHHE JIeJIaTh BbIBO/Ibl HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISAThH CYIIECTBEHHBIC TPU3HAKH CTPOCHHS OMOJIOTHIECKHX 00BEKTOB: BHJIOB,
HOMYJISAUM, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOr€OIEHO30B U 3KOCUCTEM,
OCOOCHHOCTH  NPOLIECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BU1000pa30BaHMsl, MPHUCIIOCOOJEHHOCTH OPraHU3MOB, IEHCTBUS HKOJOTHUECKUX (PAKTOPOB
Ha OpPraHM3MbI, IEPEHOCa BEIIECTB M IOTOKAa JHEPTUU B OJKOCHCTEMaX, AHTPOMOTEHHBIX
U3MEHEHUH B IKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OMOTreOXMMHMYECKHX
IIUKIIOB B Onocdepe;

YMEHHUE MPUMEHSATh MOJY4YEHHbIE 3HAHUS A OOBSICHEHHs] OMOJOTHYECKUX IPOLECCOB
U SBJICHUH, IS TPUHATHA TPAKTHUECKUX pPEIIeHHH B TIOBCEAHEBHOW JKM3HU C IIEIBIO
oOecrieyeHnss 0€30MaCHOCTU CBOETO 3[I0POBbS M 37I0POBbsl OKPYXAIOIIUX JIOJEH, cOOMoaeHns
HOPM TPaMOTHOTO TIOBEACHUSI B OKpPY’KaIOUIeH MPUPOTHON Cpefie, MOHUMaHHe HeOOXOAMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBpPEMEHHOI 6uosorun ISt palroOHaIBHOTO
PUPOAONIOIH30BAHNUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOrMYecKHe 3a/lauM, COCTaBJIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KOcHcTeMaxX (LEMH MUTaHUs);

YMEHHUE BBIMOJHATh JAOOpAaTOpPHbIE W MpakTHYECKHe pPaboThl, COOMOAATH MpaBUIIa
npu paboTe ¢ y9eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTHUYECKH OLICHMBAaTh U HMHTEPIPETUPOBATh MH(MOPMAIMIO OHOIOrMYECKOrO
COJepKaHUs, BKIIIOYAIONIYIO0 IICEBIOHAYYHBIC 3HAHHWA W3 PAa3IMYHBIX HMCTOYHHKOB (CpEICTBa
MaccoBod HMH(POpPMAaLMM, HAyYHO-NOIYJSpHbIE MaTepuallbl), paccMaTpUBaTh IJI0OAJIbHBIE
9KOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UILIUIO;

YMEHHE CO031aBaTh COOCTBEHHbIE NHCBMEHHBIE W YCTHBIE COOOIIEHUs, 0000Imas
OMoJIOrNYecKyl0 HHGPOpPMAlMI0O M3 HECKOIbKMX HCTOYHHMKOB, TIPaMOTHO HCHOJb30BATh
HNOHATUHHBIN anmapar GUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmenoBanue paszaennos Komn-Bo vacoB | Koi-Bo yacos B T. 4. Ha K.p. ¥ NpaKTU4. 3aHATUA 20P
n/n 10 TUITOBOM 1o paboueit
HporpaMmme porpamMme K. p. [Ipaktuueckue | IIpoekt
paboThI
1. | Pazgen 1. buonorus kak Hayka 2 2 - 0.5 - bubnunoreka LIOK
https://m.edsoo.ru/7f41c292
2. | Pasmen 2. XKuBble cUCTEMBL U UX 1 1 - - - bubnuoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3. | Pazmen 3. Xumuueckuii coctaB u 8 8 1 1 - bubnmoreka [JOK
CTPOEHHUE KIIETKH https://m.edsoo.ru/7f41c292
4, | Pazgen 4. KusHenesTelIbHOCTD 6 6 - - - bubmuorexa [JOK
KJICTKH https://m.edsoo.ru/7f41c292
5. | Pasnen 5. PasmHoXeHne u 5 5 - 1 - but6mmoreka [IOK
WHANBUAYATbHOE Pa3BUTHE https://m.edsoo.ru/7f41c292
OpPTaHU3MOB
6. | Pasgen 6. HacnencrBeHHOCTD U 8 8 - 15 - bubnunoreka LIOK
U3MEHYMBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
7. | Pazgen 7.Cenexkuus opraHu3MoB. 3 3 1 - - Bubmuoreka [JOK
OCHOBBI OHOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
Pe3epBHOe Bpemst 1 1 - - - -
OBIIEE KOJIMYECTBO YACOB 11O 34 34 2 - - -
MMPOI'PAMME

19




11 KJIACC

No HaumeHnoBanue pasienon Koun-Bo wacoB | Komn-Bo yacoB B T. 4. Ha K.p. ¥ TIpaKTU4. 3aHATHUS 20P
/1 IO TUITOBOM o paboyeit
nporpamMme nporpamMme K. p. [IpakTtnueckue | IIpoekt
paboThI
1. | Pazzmen 1. DBosrorimoHHast OMOJIOTHS 9 9 - - - bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
2. | Pa3nen 2. Bo3sHMKHOBEHHE U 9 9 1 2 - bubmuorexa [JOK
pasBUTHE KM3HH Ha 3emite https://m.edsoo.ru/7f41c292
3. | Paznmen 3. Opranusmesl u 5 5 1 - - bu6mmoreka [IOK
OKpYyKarolast cpeza https://m.edsoo.ru/7f41c292
4. | Paznen 4. CooOmiecTBa 1 9 9 - 15 - bu6mmoreka [IOK
HKOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/7f41c292
Pe3epBHOe Bpems 2 2 1 - - -
OBHIEE KOJIMYECTBO YACOB 11O 34 34 3 7.5 - -
MNPOI'PAMME

20




KAJIEHAAPHO-TEMATUYECKOE IINTAHUPOBAHUE

Knacce: 10

VYuurens: ['ybuna A.U.

VYuebnuk: Aragonosa U. b. Cuornazos B. U. buonorus. ba3zosslit u yriyoneHuslii yposau. 10
kiace - M.: [IpocBemenue, 2021.

KonuyectBo yacoB Ha 2024/2025 y4yeOHbIii To1

Bcero gacos 34

YacoB B HELEIIO 1

CBogHast BEAOMOCTh 4acoOB 3a TOJ1.

Y4eOHble YeTBEPTH KonnuecTBo 9acoB o nporpamme

1 yeTBepThH

2 4eTBEpTh

3 gyeTBepTh

4 yeTBepTH

Ton 34

KAJIEHAAPHO-TEMATUYECKOE IINTAHNPOBAHUE

Knacce: 11

VYuutens: 'youna A.U.

VYuebnuk: buonorus. 11 knacc: yue6nuk: ba3osslit u yriyonennsiii yposau/ U. b. Aradonosa,
B. 1. Cusornazos — M.: Ilpocsemenue, 2021.

KomnyecTBo yacoB Ha 2024/2025 y4eOHbIN TOT

Bceero yacos 34

YacoB B HEJIEIIO 1

CBogHas BEJOMOCTH YacoOB 3a I'oJ.

YueOHbIe UCTBCPTU KommuectBo yacoB mo nporpaMmme

1 yeTBEpPTH

2 9eTBEepTh

3 yeTBepTh

4 yeTBEpTH

Ton 34
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KAJIEHJIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Ne Pasnen, Tema ypoka Kon-so | Hara | Koppekruposka
/T ypoka 4acoB
B
paszzaene
Pasnen 1. Buojiorust kak Hayka

1. 1 Buonorus B cucteme Hayk 1 6.09
2. 2 MeTopl MO3HAHMS KUBOW PUPOAbL. [Ipakmuueckas paboma Ne I «cnonp3oBanue 1 13.09

Pa3IMYHBIX METOOB NIPU U3YyYCHHH OMOJIOTHYECKUX 0OBEKTOBY

Pasnen 2. ’KuBble cuCTeMbI M HX OPraHU3ANMSA
3. 1 buonornueckue cUCTEMBI, TPOIIECCH U UX U3yUYCHHE 1 20.09
Pa3nes 3. Xumnuecknii cOCTaB M CTPOEHHE KJIETKH

4. 1 XuMHU4ecKuil cocTaB KieTku. Bosa 1 MuHepanbHbIE COMU 1 27.09
S. 2 benku. CoctaB u cTpoeHue 6eIKoB 1 4.10
6. 3 depMeHTBI — OMOJIOTHYECKHE KaTau3aTopkl. Jlabopamopnas paboma Ne 1 «V3yuenune 1 11.10

KaTaJIMTUYECKON aKTUBHOCTH ()EPMEHTOB (HA MPUMEpPE aMUIa3bl UIIM KaTala3bl)
7. 4 VYrnesoanl. JInnuael 1 18.10
8. 3) Hyxneunosble kuciotsl. AT® 1 25.10
9. 6 Koumponvuas paboma Ne 1 « Heopeanuueckue u opeanuueckue geuyecmsd Kiemxkuy» 1 8.11
10. |7 Hcropus u meTobl u3ydeHnus kieTku. Kierounas reopust. Kierka kak nenocrHas 1 15.11

KHMBasi CUCTEMa
11. |8 CrpoeHue 3yKapuoTHYECKOU KIIeTKH. Jlabopamopnas paboma Ne 2 «A3yueHue 1 22.11

CTPOCHUSI KJIIETOK PACTCHUH, )KUBOTHBIX, TPUOOB M OaKTEPUil 101 MUKPOCKOIIOM Ha

TOTOBBIX MUKPOITPETapaTax U UX OMHCAHHUEC)

Pa3nea 4. 7KuszHenesiTeIbHOCTh KJICTKH

12. 1 OO0OMeH BEIIEeCTB U META00IU3M 1 29.11
13. |2 dorocuHTe3. XeMOCHHTE3 1 6.12
14. |3 DHepreTUIeCKuii 00OMeH 1 13.12
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15. |4 JKuznennstit uukn knetku. Jenenue knetku. Mutos. Jlabopamopnas paboma Ne 3 1 20.12
«Habmonerne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»
16. 5 buocunres 6enka. Peakiiys MaTpuyHOTO CHHTE3a 1 27.12
17. |6 Tpancisnus — GnocuHTe3 Oenka 1 10.01
Paspnen S. PasMHoKeHHe M HHAMBHUAYAIbHOE Pa3BUTHE OPraHU3MOB
18. |1 HexkneTounsie opMbl 5KU3HH — BUPYCHI 1 17.01
19. |2 @DopMBbI pa3MHOKEHUSI OPTAHU3MOB 1 24.01
20. |3 Meiio3 1 31.01
2. |4 OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. O1uiogoTBopenue. Jlabopamopras paboma 1 7.02
Ne 4 «3ydeHne cTpoeHHs TOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITPETIapaTax»
22. |5 WuauBuayanbHOE pa3BUTHE OPraHU3MOB 1 14.02
Pa3nes 6. HaciiencTBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB
23. |1 I'eHeTrKa — HayKa O HACJIEACTBEHHOCTH M N3MEHYHUBOCTH 1 21.02
24. |2 3aKOHOMEPHOCTH HaclleI0OBaHMsI MPU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHNE 1 28.02
25. 3 JuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACIICIOBAHUS TPU3HAKOB 1 6.03
26. |4 CueruieHHOE HaclieZIoOBaHUE IPU3HAKOB. Jlabopamophas paboma Ne 5 «3yuenue 1 13.03
pe3yabTaTOB MOHOTHOPHUTHOTO M TUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(QUIIBI HA
TOTOBBIX MHUKpOIpenapaTax»
27. 5 I'enetuka nona. HacnegoBanue npu3HaKkoB, CLIETUIEHHBIX C MOJIOM 1 20.03
28. |6 N3menunBocTh. HenacnencrseHHas ”3BMEHUMBOCTD. Jlabopamopuas paboma Ne 6. 1 3.04
N3yuenune Moan(puKamoHHOW U3MEHUYMBOCTH, IOCTPOSHUE BAPHALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBOI»
29. |7 Hacnencreennas uaMeHInBOCTh. | 'eHeTHKa uenoBeka/labopamopuas paboma Ne 7 1 10.04
«AHaJIN3 MyTaIuil y 1po30(pHIIbI HA TOTOBBIX MUKPOIIPETIapaTax»
30. |8 Konmponvnas paboma Ne 2 «HacnedcmseeHHOCMb U USMEHYUBOCTb OP2AHUZMOB» 1 17.04
Pa3zpnen 7. Cenexkuus opranu3sMon. OCHOBbI OMOTEXHOJIOTHHU
31. |1 Cenexius Kak HayKa U Ipoliecc 1 24.04
32. |2 Hmoeosas konmponvras paboma 3a kypc 10 kracca 1 8.05
33. 3 MeToapl U JOCTHIKEHUS CeTIEKIINKU PACTEHUN U KUBOTHBIX 1 15.05
34. |4 buorexHosiorus kak oTpacib NPOU3BOJICTBA 1 22.05

Bcero: 34 yaca
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11 KJIACC

Ne Ne ypoka Paszpnen, Tema ypoka Kon-Bo Hara Koppektupoka
/1 B paznene 4acoB
Pasnea 1. DBosonnonHast 0M0J10rus
1. 1 DBOJIIOLMS M METOJIbI €€ U3yUEeHHUS 1
2. 2 Wcropus pa3BuTHs npeacraBiieHuit 00 3BOJIOLUN 1
3. 3 Mukpo3BOIIOLUS 1
4, 4 [Tomynsiiiust Kak 3JIeMEeHTapHask UHUIIA BUJIA U DBOJTFOIUH. 1
JIaGoparopnas padota Ne 1 «CpaBHeHHE BUI0OB 110
MOP(}OTOrHIEeCKOMY KPUTEPHIO
S. S) JIBroKy1ue cuitbl (31eMeHTapHbIE (PAKTOPHI) SBOJOIIH 1
6. 6 EcrectBennblii 0TOOP ¥ €10 GOpMBI 1
7. 7 PesynbTaThl 3BONIONNN: TIPUCTIOCOOIEHHOCTh OPTaHU3MOB U 1
BU000pa3oBanue. JlabopaTopHas padora Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OpTaHu3Ma M €€ OTHOCUTEIILHOTO XapaKTepay
8. 8 HanpasiieHus: 1 yTH MaKpO3BOJIIOLIMH 1
9. 9 HeoOpaTumocTs 3BOJTIONNAN 1
Pa3znen 2. Bo3HUKHOBeHNe U pPa3BUTHE KU3HHM HA 3emJie
10. 1 Hcropus sxu3Hn Ha 3emiie U METObI €€ N3yUeHUs 1
11. 2 ['unoTe3bl NPOUCXOKACHUS )KU3HHU Ha 3eMiie 1
12. 3 Pa3Butue xu3HM Ha 3eMIie o 3paM U Nepuogam 1
13. 4 OcCHOBHBIE 3TaIlbl 3BOIIOIUN PACTUTEIBHOTO U dKUBOTHOT'O MUPA. 1
IIpakTuyeckas padora Ne 1 «/3yyeHne UCKOMAEMBbIX OCTaTKOB
pacTeHMil ¥ )KUBOTHBIX B KOJUICKIIHIX)
14. 5 CoBpeMeHHasl cucTeEMa OPraHUYECKOro MUpa 1
15. 6 DBOJTIONHS YeTI0OBEKA (AaHTPOTIOTEHE?) 1
16. 7 JIBroxymue cuibl ((hakTophl) aHTPOIIOTEHE3a 1
17. 8 OCHOBHBIE CTaJIUX DBOIIOLINA YEJIOBEKA 1
18. 9 UYenoBedeckre pachl U IPUPOTHBIC AAaNTAlUN YeIIOBEKa 1

Paspnen 3. Opranu3mel M OKpyKamias cpeaa
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19. 1 PezepHblil ypok. O0o01ieHue no reme « Bo3HuKHOBEHUE 1 1
pa3BUTHE KU3HU HA 3eMIIE»
20. 2 DKOJIOTUs KaK HayKa 1
21. 3 Cpenpl 00uTaHus U SKOJIOTHYECKHE (DAKTOPHI 1
22. 4 Abuornyeckue dpakropsl. Jlaboparopras padora Ne 3. 1
«Mopdomnoruueckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
obutanusy. JlaboparopHas pabota Ne 4. «BnusHue cBera Ha pocT
U pa3BUTHE YEPEHKOB KOJIEYyCay
23. S) buortnueckue gaxTopsl 1
Pazgen 4. Coo0uiecTBa M 9K0JIOTHYECKHE CHCTEMBbI
24, 1 DKOJIOTMYECKUE XApAKTEPUCTUKH nomysuuu. [Ipakrnueckas 1
pabota Ne 2 «IToacu€T MIOTHOCTH MOMYJIALUI pa3HbIX BUJIOB
pacTeHui»
25. 2 Coo0riecTBa OpraHu3MoOB — OHOIIEHO3 1
26. 3 DKOJIOTHYECKUE CUCTEMBI (3KOCUCTEMBI ) 1
27. 4 OCHOBHBIE TIOKA3aTENN YKOCUCTEMBI. JKOJIOTUYECKUE TUPAMU/IBI. 1
CaoiictBa 3xocucteM. Cykueccus
28. 5 [TpupogHBIE SKOCHUCTEMBI 1
29. 6 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
30. 7 brocdepa — rimodanpHas 3xkocucTeMa 3eMITH 1
31. 8 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHOCHEpHI 1
32. 9 UYenoseuecTBo B Onochepe 3emin 1
33. 10 CocyIecTBOBaHHE MPUPOIBI U YEITOBEYECTBA 1
34. 11 PezepBHblil ypok. O000menune remsl «CoobiiecTBa U 1

9KOJIOTHYCCKHE CUCTCMbID)

Bcero: 34 yaca
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