PABOYASA ITPOT'PAMMA

y4eOHoro npeamera «buosiorusn
s ooydaromuxcs 10-11 kiaccon

(ba30Bblil YPOBEHD)

Psizanb, 2024



ITOSICHUTEJIbHAS 3ATINCKA

VYuebnsiii npeamer «buonorus» yriay6néaHoro ypoBHs u3ydeHus (10—11 xmaccer)
SIBJIICTCS. OJJHUM W3 KOMIIOHEHTOB IMPEAMETHON 00nacTu «EcTecTBEeHHO-HAYYHBIC MPEAMETHI».
Cormacao monoxenusiMm PI'OC COO mnpoduibHbIe y4eOHBIC MPEIMEThI, H3ydaeMble Ha
yr1yOJEHHOM YpOBHE, SIBISIOTCS CrocoOoM auddepeHnnaniu 00y4eHuss Ha YPOBHE CPETHETO
o0uiero o0pa3oBaHMsI U MPU3BAHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM,
CpeIHUM O0OIUM, CpeIHUM MPO(PECCHOHAIBHBIM W BBICIIMM OOpa3oBaHHEeM. B TO ke Bpems
KOKIBIA U3 ATUX YYCOHBIX MPEAMETOB JOKCH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX U PA3BUBAIOIIMX 3ajay, CBSA3aHHBIX ¢ MpodopueHTanueit
oOyJaromuxcsi U CTUMYJIHPOBAHUEM HWHTEpeca K KOHKPETHOW OO0JIaCTM HAy4yHOTO 3HAHUS,
CBSI3aHHOT'O C OMOJIOTHEN, MEUITMHON, 9KOJIOTUEH, ICUXO0JIO0THEH, CHOPTOM HIJIM BOCHHBIM JIETIOM.

Pabouass mporpamma mo Ouomoruu st 10-11 kmaccoB (yrmyOneHHBIH ypOBEHB)
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSAMHU U HA OCHOBE:

1. ®DenepanbHOTO TOCYAAPCTBEHHOTO O00pa30BATEIBHOTO CTAaHAAPTa CPEIHEro OO0IIero
oOpa3zoBanus (yTB. IpUKa3oM MuHHCTEpcTBa 00pa3oBanus u Hayku P® ot 17 nexabps 2010 r.
N 1897 "OO6 yrBepxkneHun (eneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBLHOIO CTaHIapTa
OCHOBHOT0 00111eT0 00pazoBanus" C M3MEHEHUSIMHU U IONOJIHEHUSIMH OT: 29 nekadps 2014 r., 31
nekadps 2015 1.);

2. ®enepanibHOI 00pa30BaTEIHLHON MPOrPAMMBI CPEHETO 00IIEro 00pa3oBaHMUs;

3. ®enepanbHOit paboueii mporpaMmbl IO OMOJIOTHH (YTITYOJICHHBIH YPOBEHB);

4. OcHOBHO# 00pa3oBaTeNbHON MPOrpamMmbl cpeaHero ooiiero oopazoBanus MAOY «Jluieit
Nody r. Ps3anu;

5. Yuebnoro mnana MAOY r. Psa3anu «Jluneit Ne 4» ansa 10-11 knacca 6a30Bblit ypoBeHb Ha
2024 — 2025 yueOHsIii TOA.

6. [Iporpammel Bociutanuss MAQOY r. Pszanu «JIuneit Ne 4.

B cooTBeTcTBUM ¢ OCHOBHBIMH IEJISIMU U 337a4aMH 00pa30BaHUs JTUIIES.

[IporpamMma pa3zpaboTaHa B MOJTHOM COOTBETCTBHM C 00S3aT€NbHBIM MHHHUMYMOM COJIEp>KaHUs
cpeaHero (mojgHoro) oOpa3oBaHus MO OMOJIOTUH i TPOGUIBHOIO YPOBHS U MOAU(GUIIMPOBaHA
Mo KOJIM4ecTBY yacoB 3a rof 102 gaca, 3 4 B Hedemto. YTayOJeHHOE HM3y4YeHHE IpeaMera
Mpe/IoyiaraeT pacliMpeHue YacoB Ha MPAKTUYECKYI0 HANpaBlIEHHOCTh M Oosee Tirybokoe
M3y4YeHUE TEOPETUYECKOr0 MaTeprasa OTIEIbHbIX TEM.

Heap kypca oBnageHne 00y4arOIMMMCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHM3aIlNH KUBBIX CUCTEM PA3HOTO PaHra M MPUOOPETeHNE YMEHUI UCTIONB30BaTh ATH 3HAHHS
B (GOpPMHUpPOBAHMHM HWHTEpPeca K OmpeaeiaeHHON o0iacTtu mnpodecCUuOHaTbHON JesTEIbHOCTH,
CBSI3aHHOM ¢ OMOJIOTHEH, UK K BBIOOPY Y4eOHOTO 3aBeACHUS AJIs POIOJKEHUS! OMOJIOTUYECKOTO
oOpazoBaHus.

JlocTuxkeHne e 00ecrneynBaeTcs pEIeHUEM CIIEeIYIOIINX 3a4a4:

* OCBOEHHE 00YYAIOIMMHUCS CHUCTEMBbI OMOJOTHYECKUX 3HAHUH: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSIX, KOHIIEMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IMpaBUiIaxX, COCTABISIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYI) KapTHHY MHpA; O CTPOCHHUH, MHOTOOOpa3suu U
OCOOCHHOCTSIX OHMOJOTHYECKHX CHCTeM (KJIeTKa, OpPraHW3M, MOMYJSIUsS, BHUJ, OHOTEOICHO3,
o6rocdepa); 0 BBIIAOIMIMXCS OTKPHITHSIX U COBPEMEHHBIX UCCIIEOBAHUSAX B OMOJIOTHH;

* 03HAKOMJICHHE OOYYAIOIIUXCS C METOJaMH TO3HAHUS KUBOUM MPUPOJIBI: UCCIIEI0BATENIECKUMHU
MeToAaMH OMOJOTHYECKUX HayK (MOJEKYJSIPHOW W KJIETOYHOM OWOJIOTHH, SMOPHUOJIOTHH H
OMOJIOTUHM pa3BUTHSA, TEHETUKU W CENeKIHHU, OUOTEXHOJOTMH U CHHTETHYECKOW Omojoruw,
MaJCOHTOJIOTUN, DJKOJOTHHU); METOJlaMd CaMOCTOSITEIbBHOTO TPOBEACHUS OHOJOTHUYECKHUX
UCCIIeIOBaHU B JabopaTtopuu U B Tmpupojae (HaOmoaeHUE, H3MEpEHHEe, JKCIEPHUMEHT,
MOJICIUPOBAHNUE);

* OBJAJICHUE OOYYAIOIIMMHUCS YMEHHUSMHU: CaMOCTOSITETbHO HaxXOJUTh, AHAIU3UPOBATH H
WCIIOIB30BaTh OMOJOTHYECKYIO0 HH(POPMAIIHIO; TIOIB30BAThCSl OMOJIOTHIECKON TEPMUHOJIOTHEN 1
CUMBOJIMKOM; YCTaHABIUBATh CBS3b MEXKY Pa3BUTHEM OHMOJIOTUU B COLIUATLHO-IKOHOMHYECKUMU



Y HKOJIOTUYECKUMU MTPOOIeMaMu 4eIOBEUECTBA; OLEHUBATD ITOCIIEACTBUS CBOCH JIEATETLHOCTH 1O
OTHOIICHHUIO K OKpYXKalollell MpUpPOAHON cpelne, COOCTBEHHOMY 3J0POBbIO U 3J0POBBIO
OKpYKalOIIMX JIIOJei; OOOCHOBBIBATH M COOMIOAATH Mepbl NMPO(UIAKTHKH HH(EKIMOHHBIX
3a0o0yieBaHUM, TMpaBUiIa TOBEIEHUS B MpHpoAe U olecredyeHus Oe30MacHOCTH COOCTBEHHOMU
KHU3HEIEATSIFHOCTH B UYPE3BBIYAMHBIX CUTYAIMsIX MPUPOAHOTO M TEXHOT'€HHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIC HAYYHbIE OTKPBITHS B 00JIaCTH OHUOJIOTHH;

a TaK)Ke CO3JaHue yCIOBUMN JUIS:

* pa3BUTHsA y OOYyYalOlIUXCsl HMHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBIAIOUIMMHUCSA OTKPBITUSMHU U COBPEMEHHBIMH HCCIEIOBAaHUAMU B OMOJIOTHH,
pelaeMbIMi €10 MpobJieMaMu, METOJI0JIOTHEN OMOJIOrMYecKOro MCCIIeIOBaHUs, MPOBEICHUS
OKCHEPUMEHTAIbHBIX HCCIICAOBAHUM, peIIeHus OWOJIIOTMYECKUX 3aJad, MOJCTUPOBAHUS
OMOJIOTrMYEeCKUX O0OBEKTOB U MPOLIECCOB;

* BOCIIUTAHHUs y OOYyYaromMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOW MPHUPOJE B IEIOM H K
OTJENbHBIM €¢ O0OBeKTaM U SIBICHUAM; (HOPMHUPOBAHHE HKOJIOTMUECKOH, TIe€HEeTHYECKOM
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B NPUPOJEC; WHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHUM;

* IproOOpeTeHusT OOYUYAIONIMMHUCS KOMIIETEHTHOCTH B PAalMOHAIBHOM NPUPOAONOIH30BAHUU
(cobmroeHne MpaBWJI TOBEICHUS B TMPUPOJIEC, OXPaHbl BHUIOB, DKOCUCTEM, OHOCHEpHI),
COXPAHEHUU COOCTBEHHOI'O 3JJ0pOBbS U 3J0POBbSl OKPYXKAIOUIMX JIOJAeH (CcOoONoeHus Mep
npodunakTuku 3adonaeBaHuil, odecrneueHre 0€30MacHOCTH KU3HEIEATEIBbHOCTH B UpE3BbIUaiHbIX
CUTYalHsAX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BAHUS OMOIOTUIECKUX
3HAHUU U YMEHUH B TIOBCETHEBHOM KU3HU;

* OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHCA WHIAMBHIYaTbHOH 00pa3oBaTEeIbHONH TPACKTOPHH,
CHocoOCTBYIONIEH MOcIeayomeMy npodeccCuoHAIBHOMY CaMOOIPEIEICHHIO, B COOTBETCTBUU C
WH/IMBUYAIbHBIMUA UHTEPECaMU B OTpeOHOCTAMU Psi3aHcKol o6sacT.

B cootBerctBun ¢ ®I'OC COO yueOHBINH mpeamMeT OMONOTHS BKIIOYEH B KauyecTBE
00513aTeNHOTO B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAYYHbIE MPEIMETHD) Ha YPOBHE
CpeaHero o01ero oopazoBaHusl.

Kypc paccuuman na 34 yuebnvix uacos (1 uac 6 neoeinro).
Pabouas npoepamma opuenmuposana Ha ucnonb308aHue yueOHUKa:
* buonoecus. 10 knacc. bazoswui yposens. Ilaceunuk B.B., Kamenckuii A.A., Pyoyos A.M. u opyaue
/I1oo peo. Ilaceunuxa B.B. / [Ipoceewjenue, 2023.

[Tporpamma HampaBieHa Ha GOpMHpPOBaHUE (HYHKIIMOHATLHONW IPaMOTHOCTH yUYaIIUXCS
Y OpraHH3aIfIo0 U3YYEHHUS MpeAMeTa Ha ACSITeNbHOCTHON OCHOBE. B mporpaMme yuuThIBAIOTCS
BO3MOKHOCTH TipeameTa B peanuzanun TpedoBanuii ®I'OC OO0 k nmiaaHUpyeMbIM JTUYHOCTHBIM
U MeTamnpeIMETHBIM pe3yJbTaTaM OOYYeHHs, a TakKe peaau3alus MEeXIPEeIMETHBIX CBs3el
y4eOHBIX TIPEIMETOB HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus

Coaep:xanue yyeoHoro npeamera «buosnorus»
10 kaace

Tema 1. BuoJiorust Kak HayKa

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHHUYECKUMU U JAPYTUMHU
€CTeCTBEHHBIMU Haykamu, (unocoduelt, 3TUKON, 3CTeTUKON u mpaBoMm. Poib Ouonoruu B
(hopMHUPOBaHUH COBPEMEHHOW HAy4YHOW KapTHUHBI MuUpa. CucTeMa OMOJIOTHUECKUX HAYK.

Metoapl TIO3HAHWS KUBOWM TPHUPOALI (HAOIIOJEHWE, OKCIEPUMEHT, OIHCAHUE,
HU3MepeHue, KiaccuuKaius, MoISTHPOBaHUE, CTaTHCTHUYECKass 00paboTKa JaHHBIX).

JMemoncTpanun: noprpersi: Y. Jlapsun, I'. Mennens, H. K. Konbios, /Ix. Yorcon u
@. Kpuk; Tabnuiibl u cxembl: «MeToabl TO3HAHUSI JKUBOU MPUPOIBDY».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

IIpakTuyeckas padora Ne 1. «Vcnonb3oBaHWE PaA3IUYHBIX METOAOB NPU H3YyUYECHUU
OMOJIOTMYECKUX O0BHEKTOB



Tema 2. ’KuBble cucTeMbl H HX H3y4YeHHE

JKuBbie cucteMbl (OMOCHUCTEMBI) KaK MpeaAMeT u3ydeHus Omonoruu. OTIMUue KUBBIX
CHUCTEM OT HEOPTaHUUYECKOU MPUPOIBI.

CpoiicTBa OWocucTeM W HX pa3HOOOpazue. YPOBHH OpraHU3aluud OWOCHCTEM:
MOJIEKYJIAPHBIA,  KJICTOYHBIM, TKAHEBBIA, OPraHU3MEHHBIH,  MOMYJISIIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe0eHOTUYECKHA), OMOC(hEPHBIA.

JdemoHcTpanuu: Tabmubl W cxeMbl: «OCHOBHBIE TPH3HAKH JKU3HW», «YPOBHU
OpraHH3aIfy KUBOU MPUPOAB»; 000pyaoBaHue: Moaens Moiekyibl JJHK.

Tema 3. XumMuyeckasi OpraHu3anus KJIeTKH
XUMUYECKUH  COCTaB  KIETKH.  XHMHYECKHE  JJCMEHTBI:  MaKpOAJIEMEHTBI,

MHUKPOJIEMEHTEI.
Bopa n MuHepabHBIC BEIIECTRA.
OyHKIMK BOJBI I MUHEPATBHBIX BEMIECTB B KieTke. [loanepkanne ocMoTHYeCcKoro Oananca.
benku. CocraB u crpoeHne 0enkoB. AMUHOKUCIOTBI — MOHOMEpHI OenkoB. Hesamenumsble u
3aMEHUMbIE AMHHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM
MOJICKYJbI (TICpBHYHAsI, BTOPUYHAS, TPETHUYHAS W YCTBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OETKOB.

®depMeHTHl — Ouosiornyeckue karaausaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIM LEHTP,
cyoctpatHas  crnenuduuHocTh.  Kodepmentsl. Burtammubl.  Otiauuus  gepMeHTOB  OT
HEOPraHUYECKUX KaTaJIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TIIOKO3a, pubo3a u  Ae30Kcupu0o03a), Jucaxapubl
(caxapo3a, J1akTo3a) W IoJMcaxapubl (Kpaxmai, IJIMKOreH, LeJUIrosio3a). buonoruueckue
(GyHKINU YTIIEBOJIOB.

Jlunuaer:  Tpurnuiepuabl, Gochonunuabl, cTepouasl. I 'uapodunbHO-THAPOGHOOHBIC
cBolicTBa. buonornueckue ¢GyHkun unuaoB. CpaBHEHHE YIIIEBOAOB, OCJIKOB M JIMITUIOB KaK
VCTOYHUKOB DHEPTUH.

Hyxnennoseie xucnorsl: JJHK wm PHK. Hykmeotuasl — MOHOMEPBI HYKJIEHMHOBBIX

KHCJIOT.

Crpoenue u pynkiuu JJHK. Ctpoenne u pynkunn PHK. Bunst PHK. AT®: ctpoenue u GyHKIHH.

[Mutonmorusa — Hayka o kyeTke. KieTounas Teopusi — npuMep B3aUMOJAEHCTBUS UIEH U
(akTOB B HAyYHOM MTO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak nenoctHast )xuBas cuctema. O01une Mpu3HaKky KJIETOK: 3aMKHYTasi Hapy>KHast
MeMOpaHa, mosiekyinsl JJHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oelka.

Tunsl  KJIETOK: d2yKapuoTHyeckas U npokapuotudeckas. (OcoOEHHOCTH  CTPOEHHUSA
npokapuoTuyeckoil kietku. Kierounas crenka 6akrepuii. CTpoeHne 3yKapuOTHYECKON KIETKH.
OCHOBHbBIE OTJIMYMS PACTUTENILHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX (YHKIIUH.
[Ina3maruueckass MemOpaHa, e¢ cBoilctBa W ¢yHkuuu. lluromnasma u e€ oOpraHouAbI.
OnnomemOpannbie opranou bl kietku: JI1C, anmapat [N'onbmxu, muzocomsl. [loryaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHApPHUH, IUIAacTUAbL. [IponcxokaeHne MUTOXOHIPUM M IUIACTHUA.
Bunet nnactua. HememOpaHHbIE OpraHOMIBl KIETKH: PHOOCOMBI, KJIETOUYHBIA IEHTP,
LIEHTPUOJIH, PECHUYKH, )KTYTUKH. DYHKIIMM OPraHOU0B KJIETKH. BKiroueHusl.

Snpo — perynatopHbiii IeHTp KieTku. CTpoeHue sijipa: siiepHas 060J104Ka, KapruoIuia3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BENIECTB B KIIETKE.

demoncTpauuu: noptpetsl: A. JleBenryk, P. I'yk, T. [lIsann, M. [lneiinenH, P. Bupxos,
Jbx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap; nuarpammsl: «Pacnpenenenue
XUMHUYECKHUX AJIEMEHTOB B HEXUBOU mpupojae», «PacnpeneneHune XMMHUYECKHUX 3JIEMEHTOB B
KHUBOM Tpupozae»; Tabmuibl U cxembl: «llepuoanyeckas TabIuIa XUMHUYECKUX HJIEMEHTOBY,
«CTtpoeHne MoJIeKyJIbl BO/Ib», «bruocuHTe3 Oenkay, «CTpoeHne MoJieKyibl O0enkay, «CTpoeHue



depmenta», «HykneunnoBeie kuciotel. JJHK», «Ctpoenme monexynsr AT®», «Ctpoenue
AYKAPUOTUYECKON KIETKW», «CTpO€HUE >KUBOTHOM KJIETKH», «CTpOEHHE pacTUTEIbHOMN
KIEeTKW», «CTpoeHUE MPOKAPUOTHUYECKON KIIETKHY,
«CTpoeHue sipa KIETKH», «YTIeBOAb, «JIumuasl»; o0opynoBaHuE: CBETOBOW MHMKPOCKOII,
00opyJ0BaHuE Il MPOBEACHHS HAOIIOACHUH, N3MEPEHH, SKCIIEPIMEHTOB, MUKPOTIpEapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlabopaTopHble U NpaKkTHYecKue padoThl:

JlabopaTopHas padora Ne 1. «M3yueHre KaTAIMTUYECKOM aKTUBHOCTH (hepMEHTOB (Ha
IIpUMEpPE aMUJIa3bl WK KaTanaasbl)».

JlabopaTopunasi padora Ne 2. «/3ydueHHe CTpOEHHUS KJIETOK PACTEHUH, KUBOTHBIX U
OakTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE).

Tema 5. dKusHeneaTeIbHOCTH KJICTKH

OO6men BemiecTB, WM MeTaboau3M. AccuMmianus (TJIACTHYECKUHA OOMEH) |
TUCCUMIIIALIS (PHEPTETHUECKUI 0OMEH) — JIBE CTOPOHBI €IMHOTO Iporecca Meradbonu3ma. Poib
3aKOHOB COXPaHEHHS BEIICCTB U SHEPTHH B TOHUMAHUH METa00IM3Ma.

Tunbel oOMeHa BeniecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Ponbs dhepmeHTOB B 0OMEHE
BEIIECTB M MPEBPAICHUYU SHEPTHH B KIICTKE.

dorocunaTe3. CBetoBas m TeMHOBas ¢a3bl QorocwHTe3a. Peakmmm (oTocuHTE3A.
DddexTuBHOCTD PoTOCHHTE3a. 3HAUCHHE (OTOCUHTE3A IS )KU3HH Ha 3emMIie. BiusiHue yciaoBwmii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3Upyole OakTepuu. 3Haue€HUe XEMOCHHTE3a JJIs JKM3HM Ha

3emute.

OHepreTnyeckuii oOMeH B KieTke. PacmieruieHne BelIeCTB, BbLICIEHUE U
aKKyMYJIMPOBaHUE YHEPTHU B KIETKe. DTaIlbl SHEpreTudeckoro oomena. ['mukonu3. bpoxenne
n ero Buabl. KuHCIOpOIHOE OKHUCIIEHHE, WIM KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopmupoBanue. IPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiium marpuuHoro cunte3a. ['eHernueckas uHdopmanus u JIHK. Peamuszarus
reHeTU4YecKo mHpopMaluu B KieTke. ['eHeTndyeckuili koa U ero cpoictBa. TpaHckpunuus —
matpuunblii cuate3 PHK. Tpancnsanus — 6uocunres 6enka. Dtansl Tpancasiuud. KoaupoBanue
aMUHOKHCIIOT. Ponb prubocoM B GMocuHTE3€e Oernka.

Heknerounsle ¢opmbl xu3HM — Bupychl. Mctopust otkpeitus Bupyco (/. MU.
NBanosckuii). OCOOEHHOCTH CTPOSHUS U )KU3HEHHOTO IIUKIJIa BUpYcOB. bakTepuodaru. boneznu
pacTeHuil, )KUBOTHBIX U YelIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc unMMmyHoaedunTa yenopeka

(BUY) - BosOymutens CIIM/la. OOpaTHasi TpaHCKpUIILIMs, pEBEpTaza U HMHTErpasa.
[Ipodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumnu:

IToptpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsses.

Tabmuuprt w  cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHAPUS,
«QHepreTrueckuii oomMen», «Xnopomnact», «®ortocuntesy, «Crpoenue JHK», «Ctpoenue u
¢byHKIIMOHUpOBaHME TeHa», «CuHte3 Oenka», «leHeTmueckuii kom», «Bupycsn,
«bakrepuoparn», «Ctpoenne u >ku3HeHHbIM w1uka Bupyca CIIWMJla, Oakrepuodaray,
«Penmukanms [JHK».

Ob6opynoBanue: monenu-anmiaukauu «Y asoenue JJHK u tpanckpumniusy, «buocunres
6enka», «CTpoeHue KIeTKn», Mosieib cTpykTypsl JTHK.

Tema 5. PasMHOkeHUe M1 MHIMBHIYAJIbHOE Pa3BUTHE OPTAaHU3MOB. €

Knerounblif muki, WM XKU3HEHHbIN MK kieTku. MHtepdasza m mutos. [Ipomeccsr,
npoTekaromue B uHTepdasze. Pemnmukanus — peakuus marpuuHoro cunrtesa [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HAOOp — KapuUOTHUIl. JMIUTOMAHBIA W TaIUIOMJIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. Lluronornyeckue OCHOBBI Pa3MHOXKEHHSI U WHAWBUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.



Henenue knetkn — muto3. Crtagum muTto3a. IIporecchl, mpouCcXoadiiue Ha pPa3HbIX
CTaAMUSAX MUTO3a. BHOJIOrMYecKuil CMBICII MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbl  pa3MHOXKEHHUS OpraHu3MoB: Oecronoe u 1oJoBoe. Buabl Oecnosoro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTATUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KJIOHHUPOBAaHUE OPraHU3MOB, €T0 3HAYEHHE IS
CEJICKLIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metios. Cranuu meiosa. [Ipoueccel, nmpoucxoasniue Ha craausix Mmeiiosa. [loBenenue

XpoMocoM B Meno3e. Kpoccunrosep. bruonorndeckuii CMbICI U 3HAaYEHUE ME03a.
I'amerorenes — mpouecc oOpa3oBaHMsI IOJOBBIX KJIETOK Y >KMBOTHBIX. llojioBble Keine3bl:
CEeMEHHUKM M AnYHUKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CHepMaTO30H,
gifllekyieTka) — crnepmaToreHe3 U oBoreHe3d. (OCOOEHHOCTHM CTpOCHHUS SHIEKICTOK U
cnepmaro3onioB. OmonorBopenue. [lapreHorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPHOHATBHOTO PA3BUTHSA Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJICHHE, TacTpyIsLus,
opranorenes. [locramOpuoHanbHoe pa3BuTHE. THUIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (JINYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BbI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHHE CEMEHH, CTaauu
pa3BUTHSL.

JdeMoHcTpamum:

Tabmuis! u cxembl: «@opMbl pa3MHOXKEHHS OPTaHU3MOBY, «/[BOIiHOE OIII0OTBOpPEHME
Yy IBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pPaCTEHU», <«/leeHne KIeTKH
Oaktepuil», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBIN MUK,
«Perumkanua JJHK», «Muto3y», «Menos», «IIpsamoe u Henpsmoe pa3Butuey», «l'amerorenes y
MJIEKONUTAIOIINX U YeNI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MUKpPOCKON, MHUKponpenapaTsl «CrepMaTo30H/ibl MIEKOMUTAIOIIET0»,
«SiuekieTka MileKonuTarouero», «Kapruokrnes B KJieTkax KOpPEIIKa JIyKa», MarHUTHAas MOJEIb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBEI.

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JlaGopaTopnas pa6ora Ne 3. «HaGmrogeHne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa
Ha TOTOBBIX MHUKpOIIpenapaTax.

JlabopatopHasi padora Ne 4. «/I3ydyeHHe CTpOEHHUsS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsieqcTBeHHOCTh 1 M3MEHYHBOCTH OPraHU3MOB.

[Ipeamer w 3agaum reHeTwku. VcTopusi pa3BuUTUS TeHETUKU. Ponb 1uTONOrMU U
SMOpHUOJIOTUH B CTAHOBJIEHUM I'eHeTHKHU. BKitag poccuiickux 1 3apyOeKHbIX yYEHBIX B pa3BUTHE
TeHEeTUKU. MeToabl TeHeTHKH (THOPUAONIOTHYECKUH, HUTOTCHETHYECKUH, MOJEKYISpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CHMBOJIMKA, HCIIONb3yeMas B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HacJleIOBaHUS MPHU3HAKOB, ycTaHoBieHHble [. MeHngenem.
MonorubpuaHoe ckpemuBaiye. 3aKoH eIMHO-00pa3ust THOpUA0B epBoro nokojaeHus. Ilpasuio
JOMUHUPOBaHMUA. 3aKOH paclIeIUIeHWs] NpHu3HakoB. ['mnoresa umcroTel ramer. IlomHoe u
HEIOJIHOE TOMUHHUPOBAHHUE.

JurnbpugHoe CKpeuMBaHue. 3aKOH HE3aBUCUMOTO HAcCJIEJJOBaHMSI IPU3HAKOB.
[{uToreHeTM4ecKue OCHOBBI JUTHOPHUIHOTO CKpELIUMBaHMS. AHAIM3UPYIOIIEEe CKpElIUBaHHE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIMBAHUS JIJIS ONIpeIeJIeHHsI TEHOTUIIa OCOOH.
CueruieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuerieHHOMY HAacJleJOBAaHUIO
reHoB. Hapynienue crenyenus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU. | €HeTHUeCKHe KapThl.



I'enernka nomna. XpoMOCOMHO€E OIIPEIEIEHHE 10J1a. AYTOCOMBI U NOJIOBBIE XPOMOCOMBI.
I'omorameTHele M TreTeporaMeTHble OpraHu3Mbl. HaciienoBaHuwe NPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

W3meHunBOCTb. BuAbl M3MEHUYMBOCTH: HEHACJIECICTBEHHAs M HAcIEACTBEHHasd. Poib
cpeapl B HEHACIEICTBEHHOM  M3MEHYHMBOCTH.  XapaKTepUCTHKA  MOIU(PHUKAIIMOHHON
U3MEHUYMBOCTH. BapuanyvoHHBIM psiag M BapuanuMoHHas kpuBas. HopMa peakuum npu3Haka.
KonnuecTBeHHplE M KayeCTBEHHbIE IPU3HAaKM M WX HopMa peakuuu. CBolicTBa
MOJU(UKAMOHHONW U3MEHUUBOCTH.

Hacnencreennas, WIM  TEHOTHNHMYEeCcKas,  M3MEHUMBOCTh.  KomOMHaTHBHaA
W3MEHYMBOCTb. Melo3 M TOJOBOM Impolecc — OCHOBAa KOMOWHAaTMBHOM H3MEHYMBOCTH.
MyTranuonHasi U3MeHYMBOCTh. Kiaccupukanuss MyTanuid: T€HHbIE, XPOMOCOMHBIE, T€HOMHEIE.
Yactora ¥ npuyuHbl MyTauuid. MyrtareHHble (akTOpbl. 3aKOH T'OMOJIOTMYECKUX pSIOB B
HacneacTBeHHON u3Menunsocty H. M. Basuiiosa.

BHesnepHast HacJI€ICTBEHHOCTb U H3MEHUYUBOCTbD.

I'eneruka uenoseka. Kapuotun yenoBexka. OCHOBHBIE METOJIbI I'€HETUKHM YEJIOBEKa:
IeHEAJIOTUYECKUH, OJIM3HELOBbI, LUTOTCHETUYECKUH, OMOXMMHUYECKUH, MOJEKYJISIPHO-
reHernyeckuii. COBpEMEHHOE ONpEJEelIeHUe TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIUPOBaHUe, B TOM uHcie ¢ nomousto I1{P-ananu3a. HacnenctBeHHsle 3a0oieBaHUs
YyelloBeKa: TIeHHble 0oyie3HM, OOJIE3HM C  HACIEACTBEHHON  IPEapacIioyioKEHHOCTBIO,
XpoMocoMHble Oosne3Hu. ComaTuueckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[IpuHuMns! 310poBOro odpasa KM3HHU, AUArHOCTUKH, MPO(PUIAKTUKHA U JICYEHUS T€HEeTHYECKUX
Oone3Hell. MenuMKO-reHeTHYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEJAULMHCKOW TE€HETHKH B
MIPEIOTBPALLECHUH U JICUEHUN T€HETUYECKUX 3a00JIeBaHUI YETIOBEKA.

JdeMoncTpanum:

[Moptpetsl: I'. Mengens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Ta6muuer u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHKIE U €T0 IUTOTCHETHYECKAsi OCHOBaY,
«3aKOH pacIIEIJICHUs] M €ro IMTOICHETHYEeCKass OCHOBa», <«3aKOH YHUCTOTBI raMeTy,
«luruOpunnoe ckpeuuBanue», «lluTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUS,
«Meiio3», «B3aumoencTBIE allIeNbHBIX TEHOBY, «I €eHeTHYECKHE KapThl pACTEHUM, )KUBOTHBIX U
yenoBeka», «['eHeTnka moja», «3aKOHOMEPHOCTHU HACJEIOBAaHUS, CLEIJIEHHOTO C IIOJIOMY,
«Kapuotunsl 4YeroBeka W KHUBOTHBIX», «Buasl uzMeHuumBocTH», «MoaupukamoHHas
M3MEHUYUBOCThY, «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnn KpoBu», «MyTallioHHas
U3MEHUYUBOCTH).

Ob6opynoBanue: Monenu-anmiaukauuun «MoHoruOpuaHoe ckpeuniuBaHue», «Hemnomnoe
JOMUHHMpOBaHUE», «/lurubpugHoe ckpeuBanuey», «llepekpécT XpomMocoM», MHUKpPOCKOI U
MuKponpenapar «Jlpo3oduna» (HopMma, myrauun (Gopmbl KpbUILEB U OKpPAacKu Telna), repdapuit
«I'opox MOCEeBHOW.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JlaGopatopnas paGora Ne S. «/3ydyeHue pe3ynpTaToB MOHOTHOPHJIHOTO U
TUTUOPUIHOTO CKPELIUBAHUS Y APO30(IIIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi paGora Ne 6. «/3ydeHne MOAM(PUKANMOHHOW W3MEHYMBOCTH,
ITOCTPOEHHE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPHUBOW».

JlaGopaTtopHas pa6ora Ne 7. «AHanu3 MyTauuid y Jpo30QHIBI HAa TOTOBBIX
MHUKpOTpernaparax.

IIpakTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKA).

Tema 7. Cesexuusi oprann3mMoB. OCHOBbI OHOTEXHOJIOTHH.
Cenekius Kak HayKa U MPOIECC. 3apOKIECHUE CENIEKIIMU 1 oMecTukanms. Ydyenue H. U.

BaBuioBa o I1eHTpax NPOUCXOXKJIEHHS U MHOrooOpasust KyJbTYpHBIX pacTeHuid. LleHTps
MIPOUCXOXKACHUSI TOMAITHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.



CoBpeMeHHBIE METO/IbI CeNeKIIMU. MacCoBbIi U MHAUBUAYAILHBIH OTOOPHI B CEJIEKIIHH
pactenuii u kuBOTHBIX. OlleHKa 3KCcTephepa. bIu3KopoIcTBEHHOE CKpeluBaHUe — UHOPUAMHT.
Yucras nuaus. CKpemuBaHie YUCTHIX TUHUNA. [ eTepo3uc, unu rubpunnas cuia. Hepoacrsennoe
cKpemiMBaHue — ayropuauur. OtmanéHHas rubpuguzanus U e€ ycnexu. VcKyccTBeHHBIN
MYTareHe3 M MOJIyYEHUE MOJUILUIONIOB. JIOCTHIKEHUSI CEJIEKUMH PACTEHUW, >KUBOTHBIX U
MHUKPOOPraHHU3MOB.

buorexHosnoruss kak oTpaciib MPOM3BOJACTBA. ['€HHas WHXKEHepus. DTanbl CO3JaHUs
pekomOunantHor JIHK w Tpancrennsix opranusmoB. Kiierounas wumkeHepus. Kierounsie
KYJIbTypbl. MUKPOKJIIOHAJIBHOE Pa3MHOKEHHUE pacTeHUU. KiIoHMpOoBaHKue BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. OJKOJOTMYECKHEe U JTHYeckue mnpodiembl. MO —
TCHETUYECKU MOTU(DUIIMPOBAHHEBIC OPTaHU3MEI.

JeMoHcTpanuu:

IToprpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. IBaHoB.
Tabnuis! u cxembl: kapTa «LleHTphl TPOMCX0XKIEHUS U MHOT000pa3us KyJIbTYpPHBIX PaCTEHUI»,
«Iloponpl  JAOMAaIIHUX  JKUBOTHBIX», «CopTa KYJIBTYpHBIX pacTeHui», «OtaanéHHas
rubpunmzamus», «Paborel akamemmka M. @. UBanoBay, «llomummonaus», «OOBEKTHI
onorexHonorum», «KiierouHble KyJIbTypbl U KIOHHpOBaHUE», «KOHCTpyHpOBaHHWE M TIEPEHOC
T€HOB, XPOMOCOM).

O6opynoBanue: MyJISDKA TUIOJIOB M KOPHEILJIONOB JTUKUX (GOPM M KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U NPaKTHYEeCKUE PadOThI:

Okckypcusi «OCHOBHBIE METOJbI U JIOCTHXKEHUS CEJIEKIIMH PAaCTEHUI M )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEITMYHOE
XO03SIICTBO, JTa0OPATOPHUIO arPOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 knace
Tema 1. DBosroLMOHHAs OMOJIOTHS.

[Ipeanochiki BOSHUKHOBEHUS SBOJIOIMOHHON TEOPUHU. DBOJIOLMOHHAS TEOpUs U €&
MecTo B OuoJoruu. BiausiHue 3BoTIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.
CunerenbcTBa 3BooUMU. [laneoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD TOSBICHUS BUJIOB B
MAJIGOHTOJIOTUYECKOM JieTonucH, mnepexojaHbsle Qopmbl. buoreorpaduueckue: CcXoAcTBO H
paznuuue dayH u QIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOrHYECKUE: CXO/ACTBA U pa3IMyMis SMOPHOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX.
CpaBHUTEIIbPHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHbIE, PYJIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomononHass teopust Y. [lapBuna. Ilpennochbiiku BO3HUKHOBEHUS JIapBUHHM3MA.
JIBWKymiMe Cuiibl  3BOJIOLUMHM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHUE IpU
OTPaHUYEHHOCTH PECYpCOB, HeoNpeAenéHHas H3MEHYUMBOCTh, OoOpb0a 3a CyIIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBosonu (CTO) u €€ 0CHOBHBIE MOJIOKEHUS.

Muxkposontorus. [lonmynsius Kak eIuHUIA BUa U 3BOJIOLUH.

JBwxyue cuibl ((pakTopsl) 3BONIONMM BHJOB B MpHpojae. MyTallMOHHBIM THpolecc H
KOMOMHaTUBHAsI ©3MEHYMBOCTD. [lonmynsnoHHble BOJIHBI U Apeii¢ reHoB. M3omsuus u Murpanus.

EcrecTBeHHbIil 0TOOp — Hampapistomuid (akrop sBomonuu. @opMbl eCTECTBEHHOTO
otbopa.

[TpucnocoOaeHHOCTh OPraHM3MOB KakK pe3ylbTaT 3BOMIONMU. llpumepsl mpucrnocobneHuin y
OpraHu3MoB. ApoMop(O3bI U UINO-aTATITAIIHH.

Bun u BumooGpazoBanue. Kpurtepuu Buma. OcHOBHbIE (GOPMBI BHI000pa30BaHMUS:
reorpaduyeckoe, 3K0JI0rH4ecKoe.

MakposBomtoniust.  DPopMbl  BONIOLMHU:  (HUIETHYECKas,, IUBEPreHTHAas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOTIOIUH.



[IpoucxoxaeHne OT Hecnelnualn3UpoOBaHHBIX NpeakoB. [Iporpeccupyromas crenuanu3anus.
AnanTuBHas paauanus.

JdemMoHcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkensb, @. Mrosep, A. H. CeBeprios.

Tabmuiplt u  cxembl: «Pa3BuTHe opraHuueckoro Mupa Ha 3emie», «3apojbllin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 32 CYIIECTBOBAHUEY,
«EctectBeHHBId  0TOOp», «MHOrooOpa3ue COpPTOB pacTeHui», «MHOrooopasue Imopos
KUBOTHBIX), «Ilomynsiumy, «MyTanuonHas M3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Upnoanantanumny, «OO0mas aereHepauus», «JBwkymue cuibl 3Bononun», «Kapra-cxema
Mmapuipyta myremectsus Y. Jlapsuna», «boppba 3a cymectBoBanue», «llpucnocoGneHHocTh
opranusmMoBy, «I'eorpaduueckoe Bu1000pa3zoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUE.
ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH, HA0OP TIO/I0B U CEMSIH,
kosutekuust «I[Ipumepbl 3allUTHBIX MPHUCIOCOOJICHUM Yy JKUBOTHBIX», MoOzelb «(OCHOBHbBIC
HaIlpaBJICHUs HBOJIIOLUNY», 00bEMHAs MoJielb «CTpOEHHUE FOJIOBHOIO MO3Ta TIO3BOHOYHBIX ).

buoreorpaduueckas kapra Mupa, Koiekius «DopMbl COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX U pacTeHMiD», Mozaenb anmuukauus «llepexpéct xpomocom», BilaXKHbIE Mperaparbl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymku», MuKporpemnapaT «J/lpozoduna» (HOpMa,
MyTau (OpMBI KPBIIILEB U OKPACKH TETA).

JlaGopaTropHble U NpaKTHYecKue padoThl:

JlaGopatopuas padora Ne 1. «CpaBHeHHE BUJOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

JlabopaTopunasi pabdora Ne 2. «OnucaHue HPHUCIOCOOTICHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe )KM3HU Ha 3emJie.

JloHay4HBbIE IPENCTABICHUS O 3apOXKACHNUHN KU3HU. HayuHble rUnOoTe3b BOSHUKHOBEHUS
XKHU3HU Ha 3emuie: aOMOreHe3 M MaHcIepMus. XUMHUYecKas 3BOMIONUS. AOUMOTEHHBIM CUHTE3
OpPraHUYECKUX BEILECTB U3 HEOPTAaHUUYECKUX. DKCIIEPUMEHTAIIBHOE MMOATBEPKACHUE XUMHUECKON
sBostoiny. HauanbHble sTansl Ononornyeckoit asomtonuu. ['unoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M MX HBOJIOLMSL.
@opMHpPOBaHNE OCHOBHBIX I'PYII )KMBBIX OPTaHU3MOB.

PasBute »xm3HuM Ha 3emse mo spam u nepuoxaM. Karapxei. Apxelckas u
npotepo3oiickas 3pbl. [lanmeo3oiickas spa u €€ TepUONbl: KEMOPHUHCKHUM, OpPIOBUKCKUM,
CUJIypUHCKUH, 1€BOHCKUHI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo301iCcKast Dpa U €€ Meprobl: aIeOreHOBbII, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.
XapakTepucTuKa KiIuMaTa M TeO0JOrM4ecKuX mpoueccoB. (OCHOBHBIE ATambl 3BOJIIOLUU
PacTUTENILHOTO U )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHUH 1 )KUBOTHBIX. [losiBIeHue, paciBeT
Y BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHn4ecKkoro Mupa Kak oTpakeHHe 3BOI0LUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBoronus 4enoBeKa. AHTPONOJIOrus Kak Hayka. Pa3BuTHe mpeacTaBlIeHUN O MPOUCXO0KIECHUU
yenoBeka. Meroabl u3ydeHus aHTpornoreHe3za. CXoJCTBa M pa3inyuus YesIOBE€Ka U >KUBOTHBIX.
CucremaTHuecKO€e MOJ0KEHUE UEIOBEKA.

JBmxymue cuibl (pakTopbl) aHTponoreHesza. HacnencTBeHHasi U3MEHUMBOCTh M €CTECTBEHHBIN
ot60p. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYUM TPy, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOIIMM YEJIOBEKA: aBCTPAJIONUTEKH, UeIOBEK yMeENbIi,
UYenosek mnpaAMmoxonadmuii, YemoBek HeaHAepTalbCKuM, YenoBek pasymubld. Haxonku
MCKOMAEMBbIX OCTaTKOB, BPEMsl CYILIECTBOBaHUS, 00JIACTh pacHpOCTpaHeHusi, 00bEM T'OJIOBHOTO
MO3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpONEoU IHas (€Bpa3uiickas), HErpo-
aBcTpaJioujiHasi  (PKBaTOpUaibHAas), MOHIOJOMAHAs  (A3MaTCKO-aMepUKaHCKas). UepTsl



MPUCIIOCOOJICHHOCTH MPEJICTABUTENIEH YeIOBEUECKUX pac K YCIOBHSIM CyIIeCTBOBaHUs. ENUHCTBO
yesnoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabnuip! u cxembl: «Bo3HukHoBeHNE COTHEUHOM CUCTEMBI», «Pa3BUTHE OPraHMYECKOr0 MUPA»,
«PactutenbHas kietkay», «OKuBoTHas kierka», «lIpokapumornueckas kierkay», «CoBpeMeHHas
CHUCTEMa OpPraHUYecKoro Mupa», «CpaBHEHHE AHAaTOMUYECKUX YEPT CTPOCHUS YEJIOBEKa U
YelI0BEKOOOpa3HbIX 00e3biH», «OCHOBHbIE MeCTa MaJICOHTOJIOTHYECKUX HAaXOJO0K IPEIKOB
COBPEMEHHOI'0 4eJIoBeKay, «JlpeBHeumme moan», «/IpesHue monn», «llepbie coBpeMeHHbIE
T0In», «HemoBeyecKkne pachb».
Ob6opynoBanue: mysspku «lIpoucxoxaenne yenoBekay (00CThI aBCTPATONUTEKA, TUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CIENKH WIH H300paKEHHUs] KaMEHHBIX OpYAMM MEepBOOBITHOTO
YeloBeKa (KaMHHU-UYOMIEphl, pyOmia, ckpedlia), TeOXPOHOJIOTUYECKas TaONHIa, KOJIICKIUS
«DOpMBI COXPAHHOCTH UCKOITAEMBIX )KMBOTHBIX U PACTEHUI.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

IIpakTuyeckasi padora Ne 1. «/3ydyeHune nckonaembix OCTaTKOB PACTEHHUM U )KUBOTHBIX
B KOJUIGKLIMSIX».

OKcKypeust «9BOMIOIMS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HaYUYHbIH Ui
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

OKojorusi Kak Hayka. 3aJadyd M pPasfeibl JKOJOruu. MeToabl HKOJIOTMYECKUX
UCCIIEIOBaHU M. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, Ha3€MHO-BO3/1yIlIHAs, IIOUBEHHA,
BHYTPUOpPraHU3MEHHasl.

Okonornyeckue ¢akropsl. Knaccudpukamus skonorndeckux (pakTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. J[eCTBHE HKOIOTHIECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue (axkTOpbl: CBET, TemIeparypa, BiIaxHocTb. doronepuoausm.
[IpucnocoOneHust OpraHu3MoB K JeiCTBHIO aONOTHYECKUX (PaKTOpoB. buomornueckue puTMsl.

buotnueckue ¢akropel. Buuel OMOTHUECKHMX B3aUMOJCHCTBUN: KOHKYpPEHIMS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusM, koomnepanus, MyTyajln3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHHUSI OPTraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU MONyasuuu. OCHOBHBIE IIOKAa3aTEJIM IOMYJIALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJA€MOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. [uHamuka
YHMCJIEHHOCTH MOMYJISILIUY U €€ PeryJsiusl.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynwe, O. ['ekkens.

TaOmuis! u cxemsl: kapTa «IIpupoansie 30HbI 3emiiny», «Cpelibl 0OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguszm», «llomymsuun», «3aKOHOMEPHOCTH POCTAa YHMCIEHHOCTH IOMYJISALUU
uHpy3opun-Tyhenbkn», «llumessie nenu».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopaTopHnas padora Ne 3. «Mopdosiornaeckne 0COOEHHOCTH PACTEHUN U3 Pa3HbBIX
MeCT OOUTaHUD.

JlaGopaTopHas padora Ne 4. «BiusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB KOJICYCay.

IIpakTnueckas padora Ne 2. «llomcy€r mIOTHOCTH NOMYJNALMH pa3HBIX BHUJIOB
pacTeHun».

Tema 4. CooO1iecTBa U IKOJI0rHYEeCKHE CHCTEMBI.
CoobmiectBo  opraHu3smMoB —  OuoneHo3.  CTpykTypbl — OHOLleHO3a:  BHJOBa,
MIPOCTPAHCTBEHHAs, Tpodudeckas (muuieBas). Bunpi-nomuHantsl. CBA31 B OMOLIEHO3E.



DKoJoru4eckre cucTeMbl (9kocuctembl). [loHsTne 00 3KocHcTeMe W OHOTEOIEHO3e.
OYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJIYLEHThI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB M THOTOK dHEprud B dKocucteme. Tpoduyeckue (MUIEBBIE) ypOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeId DSKOCHUCTEMBI: Ouomacca,
OPOAYKIUS. DKOJIOTMYECKHE NHPAaMHIbI: TPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYHBOCTD, CAMOpPErysanus, pazsutue. Cykieccus.

[Ipuponnbie 3KOcHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOCHCTEMa XBOWHOIO WIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKocucTeMbl. buomorudeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpO3KOCHUCTEM M YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroiuuBoctd sKocucteM. CoxpaHeHre OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenne B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctas u cTpykTypa 6uochepst. XKusoe
BemectBO W ero (Gynkmuu. OcoOeHHOCTH Owmocdepbl Kak T00adbHONM  IKOCHUCTEMBI.
JlnHamMuueckoe paBHOBECHE B 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotbl BemiecTB M OHOT€OXMMHUYECKHE ITUKJIBI SJIEMEHTOB (yriepoia, a3ora).
3oHanpHOCTH OHOchepsl. OCHOBHBIEC OMOMBI CYIITH.

YenoseuecTBO B Orochepe 3eMin. AHTPONIOreHHbIe H3MeHeHus B 6nocepe. ['nodanbHbIe
9KOJIOTMUYECKUE TPOOIJIEMBI.

CocyuiecTBoBaHue NpUposl U yenoBeuecTBa. CoxpaHeHne 6MopazHOOOpaszusi Kak OCHOBA
ycroiunBoctu 6nochepsl. OCHOBA pallMOHAIBHOIO YNPaBICHUS MPUPOJHBIMU pECypcaMu U UX
Ucroiib30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumu:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupsl u cxemsl: «llumessle nenu», «buoneHos3: coctaB U cTpykTypa», «lIpupoaHsie
coobmiectBay, «llemu mnutaHua», «Okomoruueckas nupamunay, «buocdhepa U yenoBek»,
«IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO jiecay, «brorenos Bogoémay,
«ArpoueHo3», «lIpumepHble aHTPONOIeHHbIE BO3JAEHCTBHS Ha NpUPOAY», «BaxHeilmne
WMCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX Boa», «llouBa — BakHeMIas cocTaBisioIas
ouocheprr», «Paktopsl jerpajamuu  nouBy», «llapHukoBblii  3pdexT», «DakTOpbHI
PaaMoaKTUBHOIO 3arpsisHeHUs Ouocdepb», «O0mas cTpykrypa 6uocheps», «PacnpocTpanenue
KHU3HH B Ouochepe», «O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepoga B Guocheper,
«KpyroBopot a3ora B mpupoie».

Ob6opynoBanue: MoAeIb-anmIMKanus « Tunuynsie 6MOLEHO3bI», repbapuii «PacTuTenbHbIe
cooOmiecTBa», KoyuleKuuu «buoneHos», «Bpenurenu BaXHEHIINX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu M KOJUIEKIMH PACTeHHWH M IKUBOTHBIX, NpPUHAIJIEkKAIIUE K Pa3HbIM
9KOJIOTUYECKUM TpymnmnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit deneparuu, nzoOpaxeHus
OXpaHsAEeMbIX BUJIOB PACTEHHH U )KUBOTHBIX.

MVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI
Cormacho ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHMA K pe3ylbTaTaM OCBOEHUS
00y4aroIMUCs IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JINYHOCTHBIM, METAPEIMETHBIM 1
MIPEIMETHBIM.
JIMYHOCTHBIE PE3YJIbTATHI

B cTpyKType TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS mpeamMeTa «buonorusy BbIIEIEeHBI
CIIEYIOIIME COCTAaBJISIONINE: OCO3HAHHE OOY4YalOUMMHUCS POCCHUHMCKON  TIpaskJaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTENBHOCTH M CaMOOIPENEIEHHUIO,
HaJMyue MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJeHANPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOeXXI€HHH JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATULMIA Pa3BUTHA
OMOJIOrMYECKOr0 3HaHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JI€ATENBHOCTH IEHHOCTHO-CMBICIOBBIMM  YCTAaHOBKaMH, IPUCYLIUMHU CHUCTEME
Ouosoruueckoro o0Opa3oBaHMs, HaJIM4UMe OHKOJOTHYECKOTO IPaBOCO3HAHUS, CIOCOOHOCTH



CTaBUTD LIEJIU U CTPOUTD KU3HEHHBIC TIJIAHBI.
JInyHOCTHBIE pe3yabTaThl OCBOEHUS NpeaMeTa «bHuoNorus» JOCTUTaloTCs B €IUHCTBE
y4eOHOW W BOCIHUTATEIHHON ACSITEITLHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHHCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMH B
o0miecTBe MpaBUJIaMH U HOPMaMH TMOBEACHHS M CIOCOOCTBYIOT IpoIleccaM CaMOTIO3HAHMS,
CaMOBOCIIUTAHUS U CaMOPAa3BUTHUS, Pa3BUTUs BHYTPEHHEW MO3ULUU JIMYHOCTH, NATPUOTU3MA,
YBaXXEHUS K 3aKOHY U IMPABOMOPSJIKY, YEJIOBEKY TPy/a U CTapIlieMy IMOKOJEHHUIO, B3aUMHOTO
yBaXKeHMs, OEpeKHOTO  OTHOIIGHUS K  KyJIbTypHOMY  HAacleUl0 W  TpaJulusM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickont @enepannu, NpUpoae U OKPYKArOLIEH cpeie.
JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA yueOHoOro mpenmera «buosorus» HOMKHBI OTpa)kaTh
TOTOBHOCTB U CITOCOOHOCTH 00YYAIOIINXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3ULIMEN JMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpPUEHTAlMW, MO3UTUBHBIX BHYTPEHHUX
yOeXJICHHI, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IICHHOCTSM POCCHICKOTO OOIIECTBa,
pacuIMpeHye KU3HEHHOIO OIbITa M ONBITAa ACSITEIBHOCTH B IIPOLIECCE PeAM3allMd OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIBHOM NE€ATEILHOCTH, B TOM UKCJIE B YaCTH:
1) rpa:knaHcKoOro BOCIIMTAHUSA:

* CcPOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIUM OOYyYaromerocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOr0 OOIIEeCTBa;

* OCO3HAaHHWE CBOMX KOHCTHTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, yBaKEHUE 3aKOHA H
MIPaBONOPSJIKA;

* TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATCILHOCTH P CO3/IaHUU YICOHBIX MPOCKTOB,
pelIeHnr y4eOHbIX U MMO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

* CIOCOOHOCTH ONPENCNATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K SIBIICHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

* yMEHHE YyUYUTHIBAaTh B CBOMX JEHUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOEKICHHUSIMH, KYIbTYPHBIMHU LIEHHOCTSIMH M COLUATbHBIM
TIOJIOKEHUEM;

* TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBIMONHEHUS Y4EOHBIX,
MO3HABATEJIHHBIX M UCCIE0OBATEIILCKUX 3314, YBAKUTEIHHOTO OTHOIICHUS] K MHEHHUIO OTNIIIOHEHTOB
MpH 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEP>KAHUS;

* TOTOBHOCTbH K TYMaHUTapPHOU U BOJIOHTEPCKOU JIEATEITLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

* c(hOpMUPOBAHHOCTh POCCUMCKOMN IpakIaHCKOW UACHTUYHOCTH, MATPUOTHU3MA, YBAKECHHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Nepesl PoanHoii, ropaoctu 3a cBo Kpaid, cBoro Poauny,
CBOM SI3BIK U KYJBTYPY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

* I[IEHHOCTHOE€ OTHOIIEHHWE K MPUPOJHOMY HACIE€IUI0 M MaMSATHUKAM MPUPOABI,
JOCTI>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

* CHOCOOHOCTH OILIGHHMBAaTh BKIJIAJ POCCHICKMX YYEHBIX B CTAaHOBJICHHE W pa3BUTHE
OMoJIOTUM, TTOHUMAHUS 3HAYEHUsS OWOJIOTHH B MO3HAHWM 3aKOHOB MPUPOJBI, B JKU3HU UYETOBEKAa M
COBPEMEHHOT0 00IIeCTBa;

* uaeiHas yOeKIEHHOCTh, TOTOBHOCTD K CITY)KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

* OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOT0 HApOa;

* c(hopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEACHHUS;

* CIOCOOHOCTH OIICHHBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH,

* OCO3HaHHUE JIMYHOTO BKJIaJa B MOCTPOSHUE YCTOWYUBOTO OyayIIero;

* OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOAMUTENSIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATUS LEHHOCTEH CEMEWHOW J>KU3HU B COOTBETCTBUU C TPAJULMUSIMHU HAPOJOB
Poccun;

4) 3cTEeTUYECKOr0 BOCTIUTAHMSI:



* OCTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOUICHHI;

* IOHUMAHKE SMOIMOHATIBHOIO BO3ACHCTBUS JKUBOM IPUPOJIBI U €€ LEHHOCTH;

* TOTOBHOCTbH K CAMOBBIPAKEHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMJICHHE MPOSIBIATh KAUECTBA
TBOPYECKOM JINUHOCTH;

5) ¢usuueckoro BocnuTaHusi, (POPMUPOBAHUS KYJbTYPbI 310POBbSI U IMOIMOHAJIBLHOIO
Os1aromosty4ms:

* IOHUMaHWE M peaiu3alus 370pOBOro M 0Oe3omacHOro obpasa >KM3HU (30pOBOE MUTAHUE,
COOJTIOZICHHE TUTUCHWYECKHUX MPaBWJI U HOPM, COATAaHCUPOBAHHBIA PEXKHM 3aHATHH M OTIbIXA,
perynspHas (pu3nueckas akTUBHOCTD), OEpeKHOr0, OTBETCTBEHHOT'O U KOMIIETEHTHOI'O OTHOLICHHS K
COOCTBEHHOMY (PU3MUECKOMY U ICHXUYECKOMY 370POBBIO;

* IOHUMAaHKE [ICHHOCTH MPaBWJI HHAWBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30M1aCHOTO MOBEICHUS
B CUTYaIUsIX, YIPOKAIOIIUX 3I0POBBIO U KU3HU JIHOJICH;

* OCO3HAHME IMIOCJICJCTBUI M HENpPUATUS BPEAHBIX MPHUBBIUEK (YINOTPeOICHUS aTKOroJs,
HapKOTUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

* TOTOBHOCTH K TPY/Y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0IIO0HE;

* TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTMYECKON M COLMAIIbHOM HaIpaBIEHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIIEHO BBIITOJIHATH TAKYIO JICSITEILHOCTD;

* HHTEpPEeC K pa3iuyHbiM cdepaM MpodeccuoHANBbHON AesTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOpP Oynyiei npodeccun u pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

* TOTOBHOCTb M CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTSKEHUHU BCEH JKU3HH;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

* SKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOUICHHE K MPHUPOJAE KaK MCTOYHUKY >KM3HHU Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMS,

* IOBBIILICHUE YPOBHSA OKOJOTHMYECKOH KYyJIbTYphl: MPUOOPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLICHKU WX BO3MOXKHBIX MOCIECTBUN ISl OKPYXKAIOIIEH CPEbl;

* OCO3HaHHE TVI00ANBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEeM U MyTel UX PelIeHus;

* CIIOCOOHOCTH MCTOB30BaTh MPHUOOPETAEMBIE PU U3YUYEHUH OUOJIOTUY 3HAHUS U YMEHUS MPHU
pelieHnr MpoOJeM, CBSI3aHHBIX C PAMOHANBHBIM TPUPOJIONOIL30BAaHUEM (COOOIEHUE TPABHII
MOBEJICHUS B MPUPOJIC, HAMPABIECHHBIX HA COXPAHCHHE PAaBHOBECHS B DKOCHCTEMAax, OXpaHy BHUJIOB,
9KOCUCTEM, OHOChEpHI);

* AKTUBHOE HETIPUATUE JECUCTBUMN, IPUHOCSIINX BPE] OKPYKAKOLIEH PUPOTHON Cpele, YMEHHE
MIPOTHO3UPOBATh HEOJIArOMPUATHBIE SKOJOTHYECKHUE MOCIEACTBHUS MPEANPUHUMAEMBIX NEHCTBUHA U
MpeA0TBpaIaTh UX;

* HAJIMYUE PaA3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, HKOJOTHYECKON KYIbTYphI, OIbITa
NESATETPHOCTH  OKOJIOTUYECKOW  HAMpaBICHHOCTH, yMEHHUS  PYKOBOJCTBOBAaThCA HWMHU B
M03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOM NPaKkTUKEe, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

* chopMHUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ 00IIECTBEHHOH MTPAKTUKH, OCHOBAHHOTO Ha IUAJIOTe KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MeCTa B MOJUKYJIHTYPHOM MHDE;

* COBEpIICHCTBOBAHUE SA3BIKOBOI M YMTATENIbCKOM KYJIbTYPbl KaK CpPEACTBA B3aUMOJCUCTBUS
MEXy JIFOJIbMH M TIO3HAHUS MUPA;

* IOHUMAaHWE CHelU(PUKA OWOJIIOTMM KakK HAayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIlMoOHATBFHOTO HAYYHOTO MBITIICHHUSI, CO3/ITAHUH TIEJIOCTHOTO MPEICTABIICHUS 00 OKPYXKAIOIIEM MUPE
KaKk O €IMHCTBE MPHUPOJBI, YEIOBEKA M OOIIECTBAa, B MO3HAHUHU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pereHuu TpodIeM COXpaHeHHS TPUPOTHOTO PABHOBECHSI;

* yOeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMH MAJIi COBPEMEHHOW IHMBWIM3AIMU: OOECTCUSHHS
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/TaHUE TIEPCTICKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PENIaTh
pecypcHble TIpOOJIeMbl Ppa3BUTHsI UYEIOBEYECTBAa, IIOMCKAa TMyTed BbIXOAA U3 TJI00AIBHBIX



HKOJIOTHYECKUX TpobjeM U obecredeHus nepexoja K yCTOWYMBOMY DPa3BUTHIO, PAlHOHAIEHOMY
UCTIOJIb30BAHUIO IPUPOIHBIX PECYPCOB M (HOPMHUPOBAHHUIO HOBBIX CTaHIAPTOB JKU3HH;

* 3aMHTEPECOBAHHOCTh B TOJIYYCHHH OHMOJOIMYECKHX 3HAHWW B IIENSX MOBBIICHUS OOIICH
KyJIbTYpPBl, €CTECTBCHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTaBHOW dYacTH (DyHKIMOHAIBHON
IpPaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu u3y4eHnu ONoIoTHH;

* IOHMMaHHE CYIIHOCTH METOMOB IIO3HAHMs, MCIOJb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BATh MOJTy4aeMble 3HAHUS [T aHAIHU3a U 00bSICHEHUS SIBJICHUH OKPY>KAIOIIETO
MHpa U MPOUCXOAANINX B HEM M3MEHEHUH, yMEHHE JIeNaTh 0OOCHOBAHHBIC 3aKIIOYCHUSI HA OCHOBE
HAyYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C IEJIBI0 OTYYECHHUS JOCTOBEPHBIX BHIBOJIOB;

* CIIOCOOHOCTBH CAMOCTOSTENIFHO MCIIOJIB30BATh OMOJIOrMYECKUE 3HAHUS ISl PEIICHHS TPpooOIeM
B PEAIbHBIX )KU3HEHHBIX CUTYAIUIX;

* OCO3HAaHUE IIEHHOCTH HAYYHOHW JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBISATH HPOEKTHYIO MU
MCCIIEIOBATENBCKYIO JETENbHOCTh MHANBUIYaIbHO U B TPYIIIIE;

* TOTOBHOCTb U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHHUIO, K
AaKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAaHMM TIO OHOJOTHMM B COOTBETCTBUU C JKU3HCHHBIMH
MOTPEOHOCTSAMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ylbTaThl 0CBOSHUS yueOHOTo mpeaMeTa «buonorus» BKIIOYal0T:
3HaYMMble a7 (QOPMHUPOBAaHHMS  MHPOBO33PEHHSI  OOYYalOIIUXCS  MEXIUCIHUILTUHAPHBIE
(MexIpeIMeTHbIE) O0IIeHAYyYHbIC MOHSATHUS, OTPAXKAIOIINE [ETOCTHOCTh HAy4YHOM KapTHHBI MUpa U
cnenn(UKy METOJOB MO3HAHHWS, HCIIOJNB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIHs,
SIBJIGHUE, MPOIIeCcC, CUCTeMa, HayYHbIN (haKT, MPHUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs,
UCCIIeIOBaHNe, HAONIOeHHe, W3MEPEHHUE, HKCIEPHUMEHT H JpPYrux), YHHBEpCAJbHBbIC Y4eOHBIC
NeiicTBUs (M03HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), 0OecreunBaroniie GopMupoBaHue
(YHKIMOHATPHOH TPAMOTHOCTH W COLMAIBHOW KOMIETEHIMH OOYYaloUIMXCs, CIIOCOOHOCTD
00yJaroIuxcs HMCIOJIb30BaTh OCBOEHHBIE MEXJIUCIHUITIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHUSA U
YHUBEpCalIbHbIE Y4eOHbBIC JEHCTBUS B MO3HABATEIHLHOMN M COIMATLHOM MPAKTHKE.

MertamnpeamMeTHble pe3yabTaThl OCBOEHUS MPOTrPaMMbl CPEHETO 00IIero 00pa3oBaHus JOIKHBI

OTpaXkaTh:

Osnadenue ynusepcaipHolMu yUeOHBIMU NOZHAGAMEIbHBIMU OCLICIEUAMU:

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:

* CAaMOCTOATENIbHO (DOPMYIHpPOBaTh W aKTyaJIM3MpPOBaTh MpoOJieMy, paccMaTpuBaTh e¢€
BCECTOPOHHE;

* UCTOJIb30BATh MPHU OCBOECHUM 3HAHHMM NMPHUEMBI JIOTHYECKOIO MBILIUICHHUS (aHaNM3a, CUHTE3a,
CpaBHEHMsI, KJIaccupuKauu, 00001eHNs ), PACKPbIBaTh CMBICT OMOJIOTUYECKUX MOHITUH (BBIIEIATD
UX XapaKTEepHbIE IPU3HAKH, YCTAaHABIMBATh CBSI3U C IPYTMMHU ITOHATUSAMN);

* OIpENeNATh LEIH JEeATEJbHOCTH, 3a/JaBas IapaMeTpbl W KPUTEPUU HMX JOCTHUIKEHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIEIISIMU;

* MCI0JIb30BaTh OMOJIOTHUECKHUE OHATUS AJi1 O0BSICHEHUSI (DAKTOB U SIBIICHUHN JKUBOW MPUPO/IBI;

* CTPOMUTD JIOTHUECKUE PACCYXJIEHUsS (MHIYKTUBHBIC, ACTyKTUBHbIE, [0 aHAJOTHH), BBIABISATDH
3aKOHOMEPHOCTH U IPOTHUBOPEUMS] B pAaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH BBIBOJBI U
3aKJIF0YEHHS;

* IPUMEHATh CXEMHO-MOJIEJIbHbIE CPEICTBA JUIsl MPEACTABIEHUS CYIIECTBEHHBIX CBSI3ed H
OTHOIIEHUH B H3Yy4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TakKe MPOTHBOPEYUIl pPa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX UCTOUHUKAX;

* pa3pabaTheIBaTh IUIaH PEIIeHUs MPoOIeMbl ¢ YUYETOM aHaIM3a UMEIOIIMXCS MAaTePUAIbHBIX U
HeMaTepualbHBIX PECYPCOB;

* BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHWBATH COOTBETCTBHE pE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

* KOOPAMHUPOBATh M BBHINOJHATH pPabOTy B YCIOBHSX pEalbHOrO, BHUPTYAIBHOTO U



KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

* pa3BUBaTh KPEATUBHOE MBIIUIEHUE NP PEILIEHUH KU3HEHHBIX IPOOIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

* BJIaJIeTh HAaBbIKAMHM Y4YeOHO-MCCIIEOBATEICKOM M MPOEKTHOH JesTEeIbHOCTH, HaBbIKAMU
paspenieHusi npodiaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY ITOMCKY METOOB
peLIeHHs IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO0B IIO3HAHUS;

* UCTIOJIB30BATh PA3JMYHBIC BHJBI JCSATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHA, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NPUMEHEHHUIO B YYEOHBIX CUTYyalUsiX, B TOM YHUCIE IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

* (hoopMUpOBaTh HAYYHBIM THI MBIIUICHHS, BJIAJE€Th HAYYHOH TEPMHUHOJOIMEH, KIIIOUEBBIMU
MOHATUSMH U METOJAAMU;

* CTaBUTh U (POpMyIUpOBaTh COOCTBEHHBIE 3a7auyd B OOpa30BaTEIbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

* BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBA3M U AKTYaJM3UPOBATh 33]a4y, BbIIBUIAaTh TUIIOTE3Y
e€ peleHus, HaXOAUTh ApPTYMEHTHI IS JI0KA3aTeNIbCTBA CBOMX YTBEP)KICHHIA, 3a7aBaTh apaMeTPhl
U KPUTEPUU PELICHUS;

* AaHAJIM3MPOBATH MOJTYYCHHBIE B XO/I€ PEIICHUS 3a/1a4H Pe3yJIbTaThl, KPUTHUECKH OIICHUBATDH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

* 1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIECHUBATh IPUOOPETEHHBIN OMBIT;

* OCYILECTBJISATh 1IE€JICHAIIPABICHHBIM IIOUMCK IEPEeHOCAa CPEeACTB M CIOCOOOB JAEHCTBUS B
pOoECCHOHAIBHYIO CPENY;

* yMETb IEPEHOCUTh 3HAHU B [IO3HABATEJIbHYIO ¥ IPAKTUYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

* yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

* BBIJIBUT'aTh HOBBIE UJIEH, TIPEAJIaraTh OpUIMHAIBHBIE MTOAXO0/IbI M PELIEHUS, CTAaBUTh IPOOIEMbI
U 33/1a4H, JONMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmei:

* ODUCHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(popManuu (TEKCTe y4eOHOTo IMOocoOwus,
HAY4YHO-TIOMYJISIPHON JHTepaType, OMOJOTMYECKUX CIOBApSIX W CHPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JnaHHBIX, B VHTepHeTe), aHaIM3UpOBaTh WH(GOPMALMIO pa3IMYHBIX BUAOB U (opM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh MU HEMPOTUBOPEUUBOCTb;

* (hopMynMpPOBATh 3aMpPOCHl W TPHUMEHATh pPa3IMYHBIE METOABI IpPH TIOMCKE W OTOOpe
O6uonornyeckoit MHGopMaIy, He0OX0IUMOM /1JIs BHITIOJIHEHUS YUeOHBIX 3a/1a4;

* IpUOOpETaTh OMNBIT HWCIHOJIB30BAHUSA WHPOPMANMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

* CAaMOCTOSITEJIBHO ~ BBIOMpAaTh ONTHUMAJbHYIO (QOpMYy HpPEICTaBICHUS OHOJOTHYECKOU
uHpopManuu (cxembl, rpaduKu, TUarpaMMel, TaOIMILIbI, PUCYHKH U IPYToe);

* MCIIOJIb30BAaTh HAy4YHBIM $A3BIK B KadecTBE CpEACTBa IpU pabdore ¢ OHOIOrHYecKOon
uHpopManuell: MPUMEHATh XUMHUYECKHe, (U3NYeCKue M MaTeMaTH4YeCKHe 3HaKd WU CHMBOJIBI,
dbopmynbl, ab0OpeBUaTypy, HOMEHKIATypy, HCIIOJb30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

* BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3l THI HHPOpMaIuu, HHGOpMAIMOHHON Oe301MacHOCTH
JUYHOCTH.

Ognaodenue ynugepcanbHbIMu KOMMYHUKAMUBHBIMU OCIICIGUAMU:

1) o0menue:

* OCYILIECTBIISITh KOMMYHHUKAIIMH BO BCEX cepax KU3HH, AKTUBHO YIaCTBOBATH B JUAJTIOTE HJIH
JMICKYCCHH T10 CYILIECTBY 00CYXk/1aeMOi TeMbl (YMEHHUE 33/1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHUS
OTHOCHTEJIGHO BBITIOJIHEHHS TIpeiaraeMol 3a/lauyd, YYUTBIBaTh WHTEPECHl W COTIACOBAHHOCTH
MO3ULUHN IPYTUX YYaCTHUKOB JUANIOTa UM JUCKYCCHH);

* pacro3HaBaTh HeBepOaJbHBIE CPENICTBA OOMICHUS, TIOHUMATh 3HAYEHUE COIMAIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHHUS! KOH(IMKTHBIX CHUTYyalluil, yMeThb CMATrdaTh KOH(IMKTBI U BECTH
MIEPETOBOPHI;

* BJIQJIETh PA3JIMYHBIMU CIIOCOOAMHU OOILIEHHS U B3aMMOACHCTBHSL, TOHUMATh HAMEPEHUS IPYTUuX



JrOeH, TPOSBIATH YBAKUTEIBHOE OTHOLICHHE K COOECeAHMKY W B KOPPEKTHOH ¢opme
(GopMynHpOBaTh CBOU BO3PAXKEHNUS;

* pa3BEPHYTO U JJOTMYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMeCcTHasl 1eATeJIbHOCTD:

* IOHMMAaTh M HCIOJb30BATh NMPEUMYIIECTBA KOMAHIHOW W HMHIUBUAYAJIHbHOW PAaOOTHI IMpH
peleHn OHOIOrnYeckol MnpoOieMbl, 000CHOBBIBaTh HEOOXOAMMOCTh HMPUMEHEHMs I'PYIIOBBIX
¢dbopM B3aMOACHCTBHS MPH PEeIICHUH Y4eOHOM 3a/1auu;

* BBIOMpAaTh TEMaTHKy M METOAbl COBMECTHBIX JEMCTBUH € y4éTOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UlI€Ha KOJUIEKTHBA,

* IPUHUMATh LEJIM COBMECTHOM JESATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBAThH NEHUCTBUS
110 €€ TOCTUKEHUIO: COCTABJIATH IIJIaH IEHCTBUM, PACIIPENEIIATh POJIA C yIETOM MHEHUM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

* OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKAOTO YUYACTHHKA KOMaHIBI B OOIIUI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

* [Ipe/ijlaraTb HOBBIE IPOEKThI, OLEHUBATh HJEH C MO3ULUH HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

* OCYUIIECTBJIATh IO3UTUBHOE CTPATETMUECKOE MTOBEACHUE B PA3IMUHbIX CUTYaLUsIX, IPOSBIIATh
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

Ognadenue ynugepcanbHblMU pezyiamueHbIMU 0CCMEUAMU:

1) camoopranu3amnus:

* MCII0JIb30BATh OMOJOTMYECKUE 3HAHUS AJIs BBISIBJICHUS IPOOJIEM U UX PELICHMSI B )KU3HEHHbIX
U Y4€OHBIX CUTYaIX;

* BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHWM LIE€JEBBIE U CMBICIOBBIE YCTAHOBKM B CBOMX
JEUCTBUAX M TOCTYNKax IO OTHOLICHMIO K JKMBOM IIPUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpYXKarOIIHX;

* CAaMOCTOSITEJIbHO OCYILECTBIIATh I103HABATEIbHYIO JESTEIbHOCTb, BBIABIATH HPOOIEMBI,
CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIC 33/1a4 B 00Pa30BATEIBHON JEATEIIEHOCTH U KU3HEHHBIX
CUTYaLUsX;

* CaMOCTOSITENIBHO COCTABJIATH IUIaH peIIeHUs MpoOJeMbl ¢ YYETOM HMMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

* 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

* pacUIMpATh paMKH y4eOHOT O MpeMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTEHUH;

* IeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;

* OLICHUBATh IPHOOPETEHHBIN OIBIT;

* CIIOCOOCTBOBATH (DOPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOM IPYAULIMU B Pa3HbIX 00JACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) caMOKOHTPOJIb:

* 1aBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

* BJIaJIeTh HABBIKAMU TO3HABATENIbHOW pedIeKCUN KaK OCO3HAHMs COBEpPLIAEMBIX JAEHCTBUI U
MBICITUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, MCIIOIb30BaTh MPUEMBI peIIeKCUH IS
OLIEHKU CHTYyalllH, BBIOOPA BEPHOTO pPEIICHMUS;

* YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHHUIO;

* IPUHUMATh MOTHBBI U apTyMEHTHI IPYTHX IIPHU aHAIN3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHe ce0sl U APYrUX:

* IPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

* IPUHUMATh MOTHBBI U PTYMEHTHI IPYTHX IPU aHAINU3€E PE3yNIbTaTOB JAEATEIbHOCTH;

* IPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;

* pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C O3UIMH IPYTOro YeIoBeKa.

HNPEIMETHBIE PE3YJBTATHBI



[Ipenmernsie pe3yinbTaThl ocBoeHUs mporpamMmbl COO mo Ouonoruu Ha 06a3oBOM
YpOBHE BKJIIOYAIOT crienuuyeckue st yueoHoro mpenmMera «bruonorus» HaydHble 3HaHUS, YMEHUS
U CIocoObl JEHCTBUH 1O OCBOCHHIO, HMHTEPIPETAMH W TPEOoOpa3OBaHHUIO 3HAHUM, BHUIBI
JESATENIbHOCTH MO TOJIYYeHHUIO HOBOTO 3HAHMUS W MPUMEHEHUIO 3HAHUI B Pa3jMuYHbIX y4eOHBIX
CUTYallUsIX, a TAKXKE B PEAJIbHBIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme
IpeIMETHbIC PEe3yIbTaThl IPEICTABICHBI 110 TOAaM 00yUYEeHHUS.

IIpenmeTrHble pe3yJbTaThl 0OCBOeHHS y4eOHOro npeamera «bunosnorus» B 10 kiacce
JAOJIKHBI OTPAXKATD:

* cOPMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OHMOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHBI MUpPA U
HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCUHCKUX U 3apyOeKHBIX yYEHBIX-OMOJOTOB B Pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

* yMEHUE PACKPBIBATh COACP)KaHUE OHOJIOIMYECKHMX TEPMHMHOB W TIOHSATHI: >KU3Hb, KIIETKA,
opraHusM, MeTaboau3M (0OMEH BEIIECTB W MPEBPAIICHUE YHEPTUH), TOMEOCTa3 (CaMOpPETyJIsIus),
YpOBHEBasi  OpraHu3alys  JKUBBIX  CHCTEM, CaMOBOCIpOM3Be/eHUE  (pernpoayKuus),
HACJIEJICTBEHHOCTh, '3MEHYUBOCTh, POCT U Pa3BUTHUE;

* yMEHME U3Jaratb OMOJIOrMYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
HEHTpajbHas JorMa MOJIeKyIsipHOM 6uonorun), 3akousl (I'. Mengens, T. Moprana, H. 1. BaBunosa)
U y4eHHs (0 LIEHTpaxX MHOrooOpas3us U MPOUCXOXKACHUS KylbTypHbIX pactrenuid H. V. BaBunosa),
ONpeNEeNATh IPAHULIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

* YMEHME BJIaJIETh METO/IaMU HAYYHOT'O [T03HAHUS B OMOJIOrMH: HAOJII0J€HUE U OTIMCAHNE KUBBIX
CUCTEM, TPOIIECCOB M SBIICHUH, OpraHU3alUs W MPOBEACHHUE OHUOJIOTMYECKOTO SKCIIEPUMEHTA,
BbI/IBUJKEHUE TMIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEX/1y UCCIIEyEMbIMHU BETMUNHAMHU, O0bICHEHUE
MOJIYYEHHBIX PE3yJbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX [TOHATUNA, TEOPUH U 3aKOHOB, YMEHHUE J€JIaTh
BbIBOJIbI HA OCHOBAHUU NOJyYEHHBIX PE3Yy/IbTATOB;

* YMEHUE BBIJIECIATh CYIIECTBEHHbIE NPHU3HAKM BUPYCOB, KIETOK IPOKAPUOT U 3IYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHHW3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEUIECTB U
NpEeBpallleHUs] SHEPrMd B KIETKe, (OTOCHHTE3a, IUIACTUYECKOr0 M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEWO03a, OIUIOJIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUIYaIbHOTO Ppa3BUTUS
opraHusma (OHTOIeHe3);

* yMEHHME TNPUMEHATh MOJyYEHHBbIE 3HAHMS N1 OOBSICHEHHsS] OHMOJIOIMUYECKHX IPOLECCOB U
SBJICHUM, JJI MIPUHATHS MPAKTUUYECKUX PEIIEHUH B MOBCEIHEBHOM JKU3HU C 1I€TbI0 00ecTeueHus
0€30MacHOCTH CBOETO 3/J0POBbS U 3/10POBbsI OKPYKAIOLIUX JIIO/IEH, COOTIOAEHHS] HOPM IPaMOTHOIO
NOBEJICHUS B OKPY)KAIOLIEH NpUPOJHON cpene, NMOHUMaHME HEOOXOIMMOCTH HCIIOJIb30BAHMS
JIOCTHUKEHHUI COBpeMEHHOW OMO0JIOTUY ¥ OMOTEXHOJIOTUH 11 pallMOHAJIBHOTO IPUPOIOTIONIb30BaHMUS;

* YMEHHE PeIIaTh JIEMEHTApHbIE TEHETUYECKHE 3a/1a4l Ha MOHO- M IUTHOPUHOE CKPELIUBAHNUE,
CLIETUIEHHOE HAcJe0BaHNE, COCTABIATh CXEMbl MOHOTMOPHUIHOTO CKPEIIMBAHUS IS PECKa3aHUs
HaCJIEJOBaHMsI IPU3HAKOB Y OPTaHU3MOB;

* YMEHHE BBINOJIHATH JAOOPATOPHBIE U IPAKTHUECKHE padOThI, COOIIOAATH MIpaBuiia Mpu paboTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pYyI0BaHUEM;

* yMEHHE KpPUTHUYECKH OLIEHUBAaTh M MHTEPHPETUPOBATh HHMOPMALNIO OHOIOTUYECKOTO
COJIEp/KaHus, BKJIIOUYAIOUIYI0 IICEBJOHAYYHbIE 3HAaHUS W3 pPa3IMYHBIX HCTOYHHKOB (CpencTBa
MaccoBOM HH(OpMalNMM, HAay4YHO-TIONMYJSPHBIE MaTepHalibl), STUUYECKHE AaclEeKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

* yMEHHE CO3/JaBaTh COOCTBEHHBbIE THCHBMEHHBIE W YCTHBIE cooOmeHus, o0000mas
O6MoIOrnYecKy0 HHPOPMALIHIO U3 HECKOJIIBKMX UCTOYHUKOB, IPAMOTHO HCIIOJIb30BaTh MOHATHHHBINA
amnmapaT OMOJIOTHH.

IIpenmeTrHble pe3yJbTaThl 0OCBOCHHS y4eOHOro npeamera «bunosnorus» B 11 kiacce
JAOJIKHBI OTPAKATh:

* cOPMHUPOBAHHOCTh 3HAHUH O MECTE€ M pOJIM OHMOJOTMHM B CHUCTEME HAy4YHOrO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MUpa M
HayYHOTO MHPOBO33pPEHMS, O BKJIA/Ie POCCUHCKUX U 3apyOeXHbIX yUEHBIX-OMOJOrOB B pa3BUTHE



Ouonoruu, PyHKIIMOHAIBHON TPAaMOTHOCTH YEJIOBEKA JJIs PEIICHUS )KH3HEHHBIX 3a/1a4;

* YMEHHE PAacKpbIBAaTh COJEp>KAaHUE OMOJIOTMYECKUX TEPMHHOB U MOHSATUI: BUJ, MOIMYJALHUS,
reHO(OH/I, IBOJIIOIMS, ABIKYIME CHIIBI ((DaKTOPBI) SBOJIIOLIUH, TPHCIIOCOOICHHOCTh OPTaHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHUYECKUE (DaKTOPbI, IKOCHUCTEMA, MTPOIYLIEHThI, KOHCYMEHTbI, PEIYLICHTHI,
[[ENU MUTAHUs, YKOJIOTHYECKas mupaMua, OMoreoneHos, onocdepa;

* yMEHHE H3/IaraTb Owuonoruueckue Teopuu (dBoirouuoHHass Tteopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHUsI HBOJIIOIIMHU), 3aKOHBI U 3aKOHOMEPHOCTHU (3apojsiiieBoro cxojcrsa K. M.
bapa, depenoBaHusa TyIaBHBIX HampaBieHuid W myted sBomonuu A. H. CeBepuoa, ydyeHus o
ounoctepe B. U. BepHaickoro), onpenensTh TpaHUIbl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

* YMEHHE BJIaJIETh METOIaMU HAYYHOTO [TO3HAHUS B OMOJIOTHH: HAOIIOJeHIE U OTIMCAHUE KUBBIX
CHCTEM, NpOIIECCOB W SIBJICHW, OpraHM3alus W TPOBEJACHHE OMOJOTMYECKOTO SKCIIEPUMEHTA,
BBI/IBIDKEHUE THIIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEX]y UCCIIEAYyEMbIMU BEIMUYNHAMU, O0BSICHEHHE
MOJIYYEHHBIX PE3yJbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MTOHATUN, TEOPUH U 3aKOHOB, YMEHUE J€JIaTh
BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3y/IbTaTOB;

* YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKUA CTPOEHHUS OMOJIOTMYECKHMX OOBEKTOB: BHUJIOB,
MOMYJISIIAMA, TPOTYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOT€OLIEHO30B 1 SKOCUCTEM, OCOOEHHOCTH
IIPOLIECCOB:  HACJEICTBEHHOM M3MEHUMBOCTH, €CTECTBEHHOIO O0TOOpa, BHI000pa3oBaHMs,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEUCTBUS SKOJOTHYECKMX (PaKTOPOB HA OPraHU3MBI, MepeHoca
BEIIIECTB U TMOTOKA PHEPTUU B IKOCHCTEMaX, aHTPOIOTEHHBIX M3MEHEHHUW B IKOCHUCTEMAaX CBOECH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orocdepe;

* YMCHHE MPUMEHATh TOJyYEHHBbIC 3HAHWS IS OOBSICHCHHSI OMOJIOTMYECKUX TIPOIECCOB U
SBIICHUH, JJIs MPUHATHS MPAKTUYECKUX PEUICHU B MOBCEIHEBHOMN KH3HU C IENbI0 00ecredeHus
0€30ITaCHOCTH CBOETO 3/I0POBbS U 37I0POBBSI OKPYKAIOMIMX JIIO/IEH, COOMOACHUS HOPM I'PaMOTHOTO
MOBE/ICHUSA B OKpYXKalollel NPUPOJHON cpele, MOHMMAaHWEe HEOOXOAMMOCTH HCIIOJIb30BAHUS
JIOCTUKEHUI COBPEMEHHOM OMOJIOIMHU ISl PallMOHAIBHOI'O IPUPOIONOIb30BAHUS;

* YMEHHE peiaTh dJIeMeHTapHbIe OMOJIOrMUECKUe 3a/1a4H, COCTABIISITh CXEMbI IEPEHOCA BEIIECTB
Y DHEPI'MU B SKOCUCTEMAX (LIETIH MUTaHUS);

* YMEHHE BBITIOTHATH TA00OPATOPHBIE U IPAKTHYECKHE pabOThI, COOMIOAATH MpaBHiia MpU paboTe
¢ Y4eOHBIM U 1a0OPaTOPHBIM 000PYI0BAaHUEM;

* yMEHHE KPUTHUYECKH OIEHUBAaTh M MHTEPIPETUPOBATh HUHGPOPMAIUIO OHOJIOTHYECKOTO
COJIEpKaHUs, BKJIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM HMH(OpMAINK, HAYYHO-TIOMYJSPHbIE MaTepuanbl), paccMaTpUBaTh TIJI0OATBHBIC
HKOJIOTUYECKUE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

* yMEHHE CO3/aBaTh COOCTBEHHbIE MHCHbMEHHBIE W YCTHBIE COOOIIeHUsA, 0000mmas
OMOJOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BAaTh MOHSATUHHBIN
amnmapaT OMOJIOTHH.



TEMATHUHYECKOE IIVIAHUPOBAHUE
10 xmacc (1 4 B Henento; Bcero 344)

Ne HaunmenoBanue [Kos-Bo OnexkTpoHHble  |Peanu3anus BOCIUTATEIBHOIO
/ pa3zesioB ¥ TEM [4acoB (dpoBsbIe) MOTEHITMANA (YKA3amb HanpasieHue
I IIPOrpaMMbl 00pa3oBaTeNbHbIE |(CM.
pecypcbl JIUYHOCMHbLE pe3yTbmamsl) U
\meponpusamue)
10 xnacc
1 | buonorus kak Hayka 2 bu6mmoreka IIOK | IloxroroBka mpe3eHraruii 00
https://m.eds00.ru/7 | oTeyecTBEHHBIX OHOJIOTaX U UX
f41c292 BKJIJIC B pa3BUTUE HAYKU
(rpaskmaHckoe,
NaTPUOTUUECKOE)
2 | )KuBble cHCTEMBI 1 bubmuorexka IIOK | IIpocMoTp u 06Cy)aeHue
U UxX https://m.edsoo.ru/7 | Buneoponuka «Pa3Butue
OpraHu3anus f41c292 IIPEJICTABICHUN O KU3HW»
(LIEHHOCTH HAYYHOTO
MIO3HAHUS)
3 XUMHAYECKHI 8 bu6nmuorexka I[OK | becena «Poib BOIBI B KIETKE»
coct https://m.eds00.ru/7 | (IEeHHOCTH HAYYHOTO MO3HAHMS).
aB Hu f41c292 Co3znanne kommbroTepHOH 3D-
CTPOCHHE KJICTKH monenn «CtpoeHune
pacTUTEIHHOU KJIETKW (LIEHHOCTH
HAy4HOT'O IMO3HAHUS, TPYAOBOE)
4 | XXuznenestenbH 6 bubnmnoreka IIOK | bnaromapcTBeHHOE MHCHMO
OCTh KJICTKH https://m.eds00.ru/7 | 3eneHOMY pacTEHHIO
f41c292 (LIeHHOCTH HAYYHOTO MTO3HAHUSA)
5 Pasmuoxxenne 5 bubmmorexka IIOK | becena ¢ Meaqukom- cienuaaIncToM
https://m.edso0.ru/7 | 06 ycIoBUSX COXpaHEHUsI
Y UHAMBHUyaJIbHOE f41c292 PENpPOAYKTUBHOTIO 3/10POBbS
pasBuTHE (popmupoBaHue KyIbTyphI 3T0POBbS
OpraHu3MOB "
AMOIMOHATBHOTO OJIarOMONyYHsl)
6 HacnencrsennocTtb 8 bubnmorexka IIOK | «3umoii Oenblii, T1€TOM CEphIil» -
https://m.edso0.ru/7 | urpa-BuKTOpHHA (IKOJIOTHUECKOE)
Y U3MEHYUBOCTD f41c292 VYpok-koH(pepeHIHs
OpPraHu3MOB «Bxa 0TeUeCTBEHHBIX TEHETHKOB
B Pa3BUTHE TEHETUKI
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7 Cenexkuus 3 bubnmuorexka IIOK | M3ydenne coctaBa Moyoka
OpraHU3MOB. https://m.edsoo.ru/7 | pa3muuHbIX
OcHOBBI f41c292 MIPOU3BOIUTENECH (TPYIOBOE)
OMOTEXHOJIOTHUHI ITpocmotp u o0cyxaeHue
Buneopunpma «Hukomaii Bapuios.
HaxopmuBmmii 4enoBeuecTBo»
(rpaskmaHcKoe,
MaTPUOTHIECKOEC)
PesepBHOE Bpems 1
OO1ee 34
KOJINYECTBO
4acoB I10
porpaMme
11 xnacc
1 DBOIOIMOHHAS 9 bubmunoreka I[OK | Co3gaHue JieHTBI BpeMEHH
OuoIorHs https://m.edsoo0.ru/7 | «McTopust pa3BUTHS BOTOIIHOHHBIX
f4lccr4 uzei» (IEeHHOCTH Hay4HOTO
MTO3HAHU)
2 BosnukHOBEeHHE 9 bubnuoreka PazpabGoTka u peanmuzanus
IO | mpoekra «IIpodeccus -
Y Pa3BUTHE KU3HU K HaJIEOHTOJIOr (TPYAOBOE)
Ha 3emiie https://m.edsoo.ru/7f
41cc/4
3 Opranusmsl 1 5 bubmmorexka I[OK | Co3nanue PEKIaMHOTO
OKpYy’Karolas cpeza https://m.edsoo.ru/7 | 6yknera «OxpaHa
f4lcc74 MPUPOIHBIX OOTaTCTB POJHOTO KPash
(9KoMOTrHUYecKoe,
MaTPUOTUYECKOE).
Co3nanne naMsaTKu
«[IpaBuiia 6€30MacHOTO MOBEICHUS
BO
BpeMsI SITUAEMUIN ((PU3UUECKOE)
4 CoobmectBa 9 bubmuorexka I[OK | M3yueHue s3koI0ru4eckoro
https://m.edso0.ru/7 | cocrosiaus jecoB Psizanckoi
Y DKOJIOTHYECKHE f4lcc74 o0Jyactu
CUCTEMBI Ha OCHOBE aHAIN3a
MOp(hOIOTHYECKOTO
COCTOSIHUSL ICPEBHEB PA3HBIX BUJIOB
(3KOOTHYECKOE)
PesepBHOE Bpemst 2
OOmee 34
KOJIMYECTBO
4acoB IO
porpamMme
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