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1. COAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

Metoap!l Mo3HaHUA KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUEe, H3MEpPEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOABDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJIOB MPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuipl u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3alUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHYECKUH COCTaB KJIETKU. XMMUYECKUE AIEMEHTbI: MAKPOAJIEMEHTbI, MUKPOJIEMEHTBHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

OyHKUMHA BOJBI M MUHEpAIbHBIX BellecTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMHUECKHE
cBoMcTBa 0enKkoB. bruonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornueckue karammzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBoapl: MOHOCaxapu bl (TJIFOKO3a, pudo3a U 1e30KCcupudo03a), Aucaxapuiasl (caxaposa,
JaKTO3a) W TMOJNHcaxapuibl (KpaxMman, TJIHKOTeH, IeToNo3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHUAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. Kiierounas Tteopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmIre Mpu3Haky KIETOK: 3aMKHYyTasl Hapy»KHas
MeMmOpaHa, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHIPUH, IU1acTUbl. [IporcxoxaeHre MUTOXOHIPUM U m1acTua. Busl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnpeniesieHe XMMAYECKUX 3JIEMEHTOB B )KUBOU MIPUPOAE».

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHbBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHHUS KJIETOK pACTCHHUH, >XHUBOTHBIX U
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (Ha3el (orocunTeza. Peaknuu ¢doTocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a JIs JKU3HU Ha
3emuite.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanus
reHeTUYecKoil MHpopMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtansl TpaHcasiuu. Koauposanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChI. McTopust oTkpbiTus BupycoB (. V1. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTo LuKJIa BUpycoB. bakrepuodaru. bonesnu pacrenui,



KUBOTHBIX M UYEJIOBEKA, BhI3bIBaeMble BUpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHasi TpaHCKpHUIIMsS, peBepraza W uHTerpasza. l[IpodwumakTuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupr u cxembl: «Tumbl  nuTaHus», «Mertabonusmy»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu xku3HeHHbld 1wk Bupyca CIIHMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKIJI, WIM JKU3HEHHBIM NMKN KieTku. MHTepdasza m murtos. Ilpormeccsl,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Ipoueccel, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MUTO3a. broIOrnyeckuii cMpIca MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMBbI pa3MHOKEHHS OPraHU3MOB: 0ECI0I0e U MoJIoBoE. Buabl 0ecronoro pa3MHOKEHUS:
JICJICHUE HaJIBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETaTHUBHOE
pa3MHO)KeHue. IcKycCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JIJIsl CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meiio3. Craguu meito3a. Ilpoueccel, npoucxojsiiye Ha craausx merosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (Crnepmaro3oup,
AWIEeKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOEHHs SHLEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Y IMO3BOHOYHBIX MXHBOTHBIX: JpOOJIEHHE, TacTpyJsalus,
opranoreses. IloctamMOproHanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuil. OHTOreHe3 IBETKOBOIO PacTEHUs: CTPOCHUE CEMEHHU, CTauu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuuel u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMII0JOTBOPEHHE Y
IIBETKOBBIX PacTeHUII», «BereraTuBHOE pa3MHOKEHHUE paCTeHUNY, «JleeHne KiIeTku 0akTepuin»,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMbI», «KieTouHbld LUK, «Permukanus
JHK», «Mutos», «Menosy, «IIpsimoe n HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAKOIIUX
Y 4€JI0BeKay, «OCHOBHBIE CTaAMH OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30Ubl MIIEKOMUTAIOIIETOY,
«Slitueknerka miekonuTaromero», «Kapruokunes B KiieTkax KOpEUIka JyKay, MarHUTHas MOJIEIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabora Ne 3. «HabmroieHne MuTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKpOIpenapaTax.



Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa pOCCUUCKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MounorubpunHoe ckpelmBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpupnoe  CKpeuMBaHHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAHUS  NPHU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaciegoBaHue mpu3HakoB. PaGora T. Moprana mno CIEIUICHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
'omorameTHele M rereporaMeTHble OpraHu3Mbl. HaciienoBaHue MNPU3HAKOB, CUEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuuonHusiil psg u BapuanuoHHas Kpuasd. Hopma peakuuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u mnonoBoMl mpomecc — OCHOBA KOMOMHATMBHONW M3MEHUMBOCTH. MyTallOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, Te€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOIbl TE€HETHUKH YEIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM yucie ¢ nomoipio [1[P-ananmusza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MTPOMUIAKTUKY U JICUEHUS] TeHETHUECKUX
Oose3Heil. MenuKO-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYEHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumonelicTBrE aJIEIbHBIX T€HOBY, «I eHeTHYEeCKHe KapThl pACTEHHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHMS, CIEIUIEHHOTO C IOJIOM,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropayn, «['eHeTHKa Tpymnn KpoBu», «MyTamroHHas
W3MEHYUBOCTBY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPBUIBEB H OKPACKH Tenia), Tepoapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3ydeHne MoaupuKarMOHHONW U3MEHYMBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuusi KaKk HayKa U MPOIECcC. 3apOoxIeHUE CeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOro00pas3ws KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOABI CENeKIMU. MacCoBbI U MHAUBUAYAIbHBIM OTOOpPHI B CENEKIIMHU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. HepoactsenHoe
cKkpemuBaHnue — ayrOpuaunr. OtganénHHas rubpunuzanus u e€ ycrexu. VCcKycCTBEeHHBIN
MyTareHe3 W IMOJYyYeHUE TMOJUIUIONAOB. JIOCTHKEHUSI CEeNeKUUM PACTEHUU, >XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHoit JIHK u Ttpancrenneix opranuzmoB. Knetounas umxenepusi. Knetounsbie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobrembl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. IBaHOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «llomunmonaus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble U IpakTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHHUS CEJIeKIMU PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoTIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BOSHUKHOBEHH S YBOTIOLIMOHHON TEOPUHU. DBOIIOLIMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BiusHue 3BOMIONMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CBueTenbCcTBa SBOTIONNHA. [laeoHTOIOrHYeCKHE: TIOCIEI0BATEIHFHOCTD MOSIBJICHUS BUIOB
B TAJCOHTOJOTUYECKONW JIETOMUCH, Mepexoanble ¢opmbl. buoreorpaduueckue: CXOoACTBO U
pasznuuue dayH u Qop MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA W Pa3iuydus SMOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIE, PYyJAUMEHTapHBIC OpTaHBI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKyIlMe CHMJIBl  3BOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuokympe cuibl ((hakTopbl) 3BOJIONWK BHIOB B Mpupoje. MyTallMOHHBIN Mpolecc U
KOMOMHATUBHAs U3MEHYMBOCTb. [lonmysairioHHbIe BOJIHBL U Apeiid reHoB. M3omamus u Murpanusl.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yabTaT 3Bosonuu. IIlpuMepsl npucrnocodnenuii
y OpraHu3mMoB. ApoMop(h03bl U UAN0-aAAII TALUH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

Makposomtonusi. @opmbl 3BOMIOLMU: (QUIETHYECKAs,, TUBEPI€HTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHne  OT  HECHNEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJaualus.
JdemoHcTpaumMu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYecKoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApXeonTeprurcy, «@opmMbl 00pBOBI 3a cyliecTBOBaHUE», «ECTECTBEHHBIH OTOOPY,
«MHorooOpa3ue copToB pacTeHuii», «MHoroo0Opa3ue MOpoA >XKHUBOTHBIXY», «[lomymsiumy,
«MyTanyoHHass U3MEHUUBOCTEY, «ApoMopdo3sly, «Mauoamanramumny, «O0mas aereHepamnus,
«/IBmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopboa
3a CYyILIECTBOBAHUEY, «IIpucnocoOiaeHHOCTh OpPraHU3MOBY, «["eorpaguueckoe
BU000pa30BaHue», « IKOJIOTHUECKOE BUI000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HaOOp TJIO0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX PUCTIOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wMupa, Koiekuus «@DOpMbI COXPaHHOCTH HCKOIMAEMBIX
JKUBOTHBIX W PACTeHMIT», Mojenb anrumkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaruu GOpMbI KPBUIHEB U OKPACKHU TeNa).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

Jlaboparopunas pabota Ne 2. «OmnucaHue NPUCTIOCOOIIEHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KHU3HU Ha 3emuie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXKIACHUU KW3HU. HaydHble TUIIOTE3bl BO3SHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMHs. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPTraHWYECKHUX BEIIECTB U3 HEOPTAHHMUECKUX. DKCIIEPUMEHTATHLHOE IMTOTBEP)KICHHE XUMUUECKON
sBomtonnu. HauanbHele Tansl Ouonorudeckoii apomiroruu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKH M WX HBOJIOIHS.
DopMHPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3zButne xu3Hu Ha 3emite 1o spam u nepuoaam. Karapxei. Apxerickas U mpoTepo30McKas
apel. [Taneo3oiickast apa u €€ meproIbl: KeMOPUICKUHN, OPOBUKCKUI, CUITYPUICKUH, TE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3so030iicKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa U €€ nepro/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHMe, pacuBeT
Y BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOOUMU. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKAECHNUHN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxymme cuibl  (pakToppl) aHTpororeHesa. HacnencTBeHHass HM3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMebIi,
Yenosek mnpsmoxoxasammii, YemoBek HeaHaepranbCkui, YenoBexk pasymublii. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHAas (eBpa3uiickas), HEerpo-
aBcTpajiouJiHasi  (PKBaTOpUAJIbHAsA), MOHIOJOWJHAs  (a3uaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmunpe! u cxembl: «Bo3nukHoBeHne ColHEUHON cUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKaw,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIoBEKa U UYeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMAJIEOHTOJOTMYECKUX HaXO0J0K
MIPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pach».

Ob6opynoBanue: wMmynsixku  «lIporcxoxaenue denoBeka» (OHOCTBI aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblla, KPOMaHbOHIIA), CJIECNKU WIM U300paKeHHs] KaMEHHBIX OpyJIui
NEepBOOBITHOTO YeNloBeKa (KaMHH-4YOIIephl, pyOuia, ckpebia), TeoXpoHoJIoruyeckas tadbiauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3yueHue uckomaeMbIX OCTaTKOB PacTEeHUM M KMBOTHBIX B
KOJUIEKLIASAX .

OKcKypcusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

OKojoruss Kak Hayka. 3agadyd M pasAeibl AKOJOTMH. MeEToapl 3KOJOTMYeCKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JAYIIHAs,  IOYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccuduxanms skonorndeckux (hakTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOnenust OpraHu3MoB K JAeHcTBHIO a0noTHYeCKUX (akTopoB. bruosornueckre puTMbl.

buotnueckne  Qaxroppl. Buasl OMOTHUECKHMX  B3aMMOAEUCTBHI:  KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKH MOMyasinud. OCHOBHBIE TIOKA3aTeIH MOIMYJISALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, 3. ['ekkernsb.

TabGmuupl n cxemsl: kapra «I[Ipupoausie 3061 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlaGopaTopHble M NpaKkTHYecKHe PadoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomoruueckre 0cCOOEHHOCTH PACTCHHUI U3 PAa3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «I[Toacuér mIoTHOCTH MONYISIIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa H IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCUCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMHIbL: TNPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazputue. CyKueccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buojormueckoe u
XO035ICTBEHHOE 3HaU€HUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTH dKocucTteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6uocgepe. I'panuiisl, coctas u cTpykTypa Ouocdepst. XKusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH Ouochepbl Kak INIOOAIBHOM 3IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emian. AHTpPOIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHNE TPUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6nocgepsl. OCHOBA pallMOHANIBHOIO YIpaBJIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosib3oBaHue. JlocTHKeHHsI OMOJIOTUH M OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune!l u cxemsl: «llumessle nenuy», «bHOIEHO3: cocTaB U CTPYKTypa», «IIpupoaHbie
coobmiectBa», «llemn mnuTaHusy», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBex»,
«3JKocucTEMAa MUPOKOIUCTBEHHOTO JIEcay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxkueiimue
WCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa W TPYHTOBBIX Bon», «[louBa — BakHeWIIas COCTaBISAOLIAS
ouocheprr», «Paktopsl ngerpajamuu  nouBy», «llapHukoBelli  3ddekT», «DakTOpHI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ora B mpUpoie».

Ob6opynoBanue: MoAeIb-anmiInKanus « Tunuansle 6MOLEHO3bI», repbapuii «PacTutenbHbIe
coobmiecTBa», Koiekuuun «buorneHosy, «Bpeautenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX



KyJIbTYp», TepOapuu M KOJUJICKIMM pAcTeHUH W >KUBOTHBIX, NpHUHAUICKAIIME K pa3HbIM
9KOJIOTUYECKHUM TpyIIaM oxHoro Buaa, Kpacuas kaura Poccuiickont denepanuu, n300pakeHUs
OXpPaHACMBIX BUIOB paCTeHI/Iﬁ U ) KUBOTHBIX.

2. INTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI 11O
BHUOJIOI'MX HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

Cornacho ®I'OC COQO, ycraHaBnuBarlOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00y4aromuMUCs MPOrPaMM CpPEIHET0 001Iero 00pa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM U
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHHS NpeaMera «buoyorus» BbLIEIEHBI
CIEyIOIINE COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEAEIICHUIO,
HAIMYUE MOTHBAIIMK K OOY4YCHHWIO OHWOJIOTHH, IICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIULUN pa3BUTHUS
OHMOJOTUYECKOTr0 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH 00Y4aIOIINXCSl PYKOBOACTBOBATHCS B CBOEH
JESATETbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO
00pa3zoBaHusl, HAJTUYHE IKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTH
JKU3HEHHBIE TLJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTra «buonorus» AOCTUrarTCs B €AUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpolleccaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3UILIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U TPABOIMOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aWMHOTO
YBaXXEHHUsA, OEpeXHOTr0  OTHOIICHWS K  KYJIbTYPHOMY  HACJIEIUI0 U TPAJUIHSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOTO npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXIACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U ONbITa JAEITEIBHOCTH B MPOLECCE pean3aliid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

c()OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3WUIUU  OOYYAromIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH NEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
pelIeHrnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TIO OTHOLIEHWIO K SIBICHUSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€;



YMEHHME YUYWUTHIBaTh B CBOMX JEHCTBUSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
MI0JIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHHUS Y4eOHBIX,
MIO3HABATENIBHBIX W MCCIIEIOBATEIbCKUX 3a/1ad, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTH POCCUICKOM IPaXKIAHCKOW MICHTUYHOCTH, TATPUOTH3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO 3bIK U KYJIBTYPY, IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLIEHUE K TPUPOJIHOMY HACIICUIO U TAMITHUKAM IPUPOIbI, JOCTHKEHHU M
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE OMOJIOTHH,
NOHMMaHHUA 3HA4YCHUsT OWOJIOTMM B MO3HAHWW 3aKOHOB TIPUPOJABI, B JKM3HHM YEJOBEKAa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJMUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MIPUHSTHUS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAAULUSIMU HapoaoB Poccuu;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYAsl 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3/IEUCTBUS KUBOU MPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJIEHUE IMPOSBIATH
KauecTBa TBOPYECKOHN JINYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHUMAaHWE W pealin3aius 310pOBOro U 0e30MacHOro obpasza KU3HU (310pOBOE MUTAHUE,
COOJIIO/IeHHE TUTMEHUYECKUX MPaBMJI U HOPM, COATaHCHPOBAHHBIN PEKUM 3aHATHH M OTAbIXA,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOLICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

NMOHMMAaHWE UEHHOCTU TPaBUJ HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO O€30IacHOro
MOBEJICHNUS B CUTYaLUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHHME MOCJEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS alKOroJs,
HapKOTHKOB, KYpEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOIMYECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATh TAKYIO €A TEIbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccnoHalbHON AesTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaIOIel Cpeibl;

OCO3HAHHE TTI00AIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM U IyTel UX PeLICHHUs;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
IpaBUJI TOBEJECHUSI B NMPHUPOJE, HANpPaBICHHBIX Ha COXPAaHEHHWE DPABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JNENCTBUI U IPeIOTBpAILATh UX;

HaJIUYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYyJbTYpbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpPakTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JAEITeTbHOCTH YKOJIOTUYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJICKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUMHU JUIsl COBPEMEHHOW LMBMIIM3AIMU: 0OeCreueHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHMH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHUSI HAa OCHOBE HAy4YHbIX ()AaKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 MOJyuyeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEILHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHs yuyeOHOro mpeamera «buosorus» BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXmpenMeTHbIe) 0OIIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOAO0B MMO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, NPOILECC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHUEe, HAOIIOJEHUE, U3MEPEHHUE, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHBIE
yueOHble JeHCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 0OECIIEUUBAIOIINE
¢dopmupoBaHre (HYHKIMOHATBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHUS IPOrpaMMbl CPEIHEro oouero odpa3oBaHuUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIOJIb30BaTh NMPH OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIICHUS (aHaIM3a, CHHTE3a,
CpaBHEHMs, Kiaccu(uKauu, OOOOIIEHHUs), PAaCKpbIBaThb CMBICH OHMOJOTMYECKUX TOHATUMN
(BBIIENATH UX XapaKTepHbIEC IPU3HAKY, YCTAaHABIMBATD CBSI3U C IPYTUMHU IMOHSATUSAMU);

ONpeAeNaTh LEeIN JAeATEIbHOCTH, 3ajaBas NapaMerpbl U KPUTEPUM HX JOCTUKEHMS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIMOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN O0OBsCHEHHS (AKTOB U SIBICHUHM KHUBOMH
HPUPOJIBI;

CTPOUTH JOTHUECKHUE PACCYXACHUS (MHIyKTUBHBIE, IETYKTUBHbIE, IO aHAJIOTUH ), BBISBIIATD
3aKOHOMEPHOCTH U NPOTHUBOPEUUS B pacCMaTPUBAEMbIX SIBICHUSAX, (DOPMYIMPOBATH BBIBOJBI U
3aKJIF0YEHHS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHMBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;

KOOPJIMHUPOBATb W BBIIOJHATH pPabOTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHUS:



BJIa/IETh HAaBBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3jMuYHbIE BHUABI JACSITEIbHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOUX YTBEPKJIEHUH, 3a/1aBaTh
napaMmeTpbl U KPUTEPUU PEIICHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0OJI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh IEJICHAIIPABIICHHBIM MOUCK TMEPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPUTHHAIBHBIC MOAXOABI M PEUICHHS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-MIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIIOBapsAX M CIPABOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOUMOM /1JIs1 BHITIOJIHEHHS YIEOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy TNpPEACTaBICHUS OMOJIOrMYECKON
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHMKAIIMU BO BCceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YUaCTHUKOB JTUAJIOTA UIH TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJTh PA3JIUYHBIMU CIIOCOOAMU OOILEHHMS U B3aUMOJEHCTBUS, IOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJIOr0 Ul€Ha KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JecTBUSA 10 €€ NOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, paclpeeiTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PalOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/Jlaratb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMYECKOE IIOBEIECHHWE B pA3JIUYHBIX CHUTYalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amus:

UCTIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CHUTYalHsX,

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATETBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OIIEHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEeNIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTATOB JAEITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIIH JPYroro 4YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduuecKkue s yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUI 1O OCBOEGHMIO, MHTEPHpPETAMUd U NpeoOpa3oBaHMUIO 3HAHUM, BUIbI
JEeSITeIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHbBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[IpeameTHBIE pE3yIbTATH OCBOEHUS yueOHOTO npeameTa «buomnorusy ¢ 10 knacce 10TKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIa/le POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHITHUN: )KU3Hb, KIETKA,
OpraHu3sM, MeTa0oau3M (0OMEH BEIECTB U ITPEBpallleHUE YHEPTUH ), TOMEOCTa3 (caMOperyJsius),
YpOBHEBasi  OpraHM3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOHU3BENEHUE  (PEHmpOIYKIIHS),
HaCJIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHuE wu3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJlbHas JI0TMa MOJEKyJsipHOW Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuilt H. U.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIa/leTh METOJaMHM Hay4YHOTO MO3HAHUS B OMOJOrMU: HAOJIOJIEHHE M ONHCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOrO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJlbTaTOB, HCIOJb30BAHHBIX HAYUYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U JyKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOI0 M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSATH MOJY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1711 IPUHATUS IPAKTUYECKUX PEIIeHUI B TOBCETHEBHOM KU3HHU C LENbIO OOecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHONOTMM M OMOTEXHOJIOTHH JUIsl palMoHaIbHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IPeJICKa3aHMsl HAaClIe0BAaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUsA, BKIIIOYAOUIYIO0 ICEBAOHAYYHbIC 3HAHHS M3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBA
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBbIE U YCTHBIE COOOIIeHHs, 000011as
Ouonornyeckyro HMHGOPMAMIO W3 HECKOJIBKMX HWCTOYHHUKOB, TPAaMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO MpeamMeta «buonorus» ¢ 11 knacce nonKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKphIBaTh COIepKaHne OMOIOTHIECKUX TEPMUHOB M MMOHATUI: BUJI, TIOYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOphl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUsI, SKOJIOrHUecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3/arate Ouonorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHUH u myteid sBomronuu A. H. CeBeprioBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTraHW3MOB, JCHCTBHS JKOJOTHYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOy4YeHHbIE 3HAHUS U OOBSCHEHHS OMOJIOTHUYECKHX IPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKpYXarolleil NpUpOAHON cpene, NMOHMMaHHE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIIOJHSTEH JTa0OpAaTOPHBIE M NpaKTH4YecKue paboThl, COOIIOAATh MpaBWiIa IPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WHQOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHanbl), paccMaTpuBaTh TIJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonormyeckyro HMH(GOPMAIMI0 M3 HECKOJIbKMX HCTOYHHKOB, TPaMOTHO HCIIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.



3. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m I;;;?;::f;::me PAACITOB M TEM Beero Kontposbubie IIpakTnueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
bu6mmoreka [IOK
1 buosorus kax HayKa 2 0.5 https://m.edsgéru/7f4lc292
2 JKuBbIe cCHCTEMBI M IX OpraHu3aIus 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41¢c292
4 JKu3HenesITeIbHOCTD KIIETKH 6 1 ﬁggi?;r);ee%asi?};ﬂ 41292
5 PasMHOkXeHNE 1 MTHANBUAYAIbHOE 5 1 bubnnoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH U HI3BMEHUYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [JOK
8 Peseproe Bpems 1 ! https://m.edsg).ru/?f41c292
OBHIEE KOJIMYECTBO YACOB I10 34 2 4

I[TPOTPAMME
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11 KUIACC

KoiaunuecTBO 4acos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/mm S——— Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pa3oBaTETbHbIC
padoThI padoThI pecypesI
bubmuoreka [JOK
1 JsomonpEoRHas GHonoras 9 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 05 bubnuorexa [JOK
3eMite ' https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aromas cpena 5 1 bubmiorexa [JOK
p Py kaiotias cpei https://m.edsoo.ru/7f41cc74
4 Coo00111eCTBa U DKOJIOTUYECKHUE CUCTEMBI 9 bubmmorexa [JOK
m https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
S Pesepsroe Bpems 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 25

I[TPOTPAMME
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