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1. HOACHUTEJIBHAA 3AIINCKA

AnantupoBanHas pabouasi mporpamma mno ydeOHomy mpenmery «buonmorus» (6a30BbIii
ypoBeHb) (mpeameTHas o6nacth «EcTecTBeHHO-Hay4YHBIE TPEIMETHI») (Iajgee — mIporpamma)
pazpaborana Ha ocHoBaHuu TpeboBanuit ®I'OC COO, O®OII COO u OroC CIIO pns
peanu3anuu  oOpazoBaTesnbHOM  mporpamMMmbl  mo  npodeccun  09.01.03  Omeparop
WH(OPMAIIMOHHBIX CHUCTEM U PECYpPCOB BKIIOYACT MMOSCHUTEIBHYIO 3alHCKy, COJCpIKaHUE
oOydeHus, IUIAHUPYEMbIE pe3yJbTaTbl OCBOCHHS IMPOrpaMMbI MO OHOJIOTHH, TEeMaTH4YecKoe
IUTAHUPOBAHHKE, YCIOBUS pean3alliy aIalTHPOBAHHON paboveil MporpaMMel.

B pasnmenax pabodeil mporpaMMbl  BBIIEICHO  KYPCHBOM  MPOGeCCHOHAIbHO
OPUEHTUPOBAHHOE COJIEP)KAHUE NPEIMETA, HANPABIEHHOE HA MHTETPALUI0 C COJAEPKAHUEM
oOuienpodeccuoHaIbHBIX TUCHUILUIMH U TPOGECCHOHATBHBIX MOYJICH.

[MosicauTenpHast 3amucka OTpakaeT oOIIMe Ienu W 3aJa4dl W3Y4YCHHS OWOJIOTHH,
XapaKTEPUCTUKY TCUXOJIOTMUECKUX MPEANOCHUIOK K €€ M3yYeHHIO O0Yy4arolIMMHCS, MECTO B
CTPYKType€ Y4eOHOro IjlaHa, [OAXOJbl K 0TOOpY COAEp:KaHUS, K ONPEAENICHUIO TUIAHUPYEMBIX
pe3yNbTaToOB, a TakkKe OCOOCHHOCTH MpenofaBaHus npeamera «buonorus» oOydaromumcs ¢
PAC.

Copep:xanrie 00y4eHUS PacKpbIBae€T COJEpPKATENIbHbIE JIMHUU, KOTOPbIE MPEIararoTcs
JUTs1 00513aTEIBHOTO U3YUEHUSI HA YPOBHE CPEHEr0 0011ero 00pa3oBaHus.

[Tnanupyemblie pe3yabTaThl OCBOSHUS MIPOrPaMMBI 110 OHOJIOTHH BKIIOYAIOT JINYHOCTHBIE,
METaIlpeIMETHbIE pe3yJabTaThl 3a BECh IEPHOA OOYYEHHUS Ha YPOBHE CpEIHEro oO0Imero
o0pa3oBaHUsl, a TAKXKE MPEIMETHbBIE TOCTHKEHUS 00yUJaromIerocs 3a nepuo 00y4eHus..

Ienp wm3ydenus ydeOHOTO Tpenmera «buonorus» Ha 0a30BOM YPOBHE - OBIIAJICHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUSA U TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Ocobennocmu npenooaganusn npeomema «buonozua» ooyuarowyumca c PAC

Ilpu usyuenuu npeomema «buonocusy HeoOXOOUMO YUUMbBIBAMb HEPAGHOMEPHOCHIL
pazeumusi U UHOUBUOYAIbHble ocobennocmu obyuarowuxca ¢ PAC, mpebyrowue aoanmayuu u
Moougurkayuu yuebHoeo mamepuanda, noooopa Hauboree 3¢ppexkmusHvix Gopm pabomwvl 8
yuebnou oesmenvnocmu. Hanpumep, y ooyuarowuxcsa ¢ PAC mocym 603HUKamu CiodcHocmu npu
onpeodeneHuly 6 mexKcme 3HAYUMOU U 6MopocmenenHou ungopmayuu. Ilosmomy npu nepeckase
yuebnoeo mexcma, obyuarowuiica ¢ PAC uwacmo cmapaemcsi 6vlyuums mexkcm HAU3yCmov U
omeeuams Moabko Ha Gakmonocuueckue eonpocel. Obyuarowumcs ¢ PAC  crnoocno
8LICMPAUBAT 83AUMOOCLICBUE ¢ OOHOSPYNNHUKAMU 8 MAKUX (hopmax Kak yuacmue 8 obwell
becede, uckyccuu, ysacmue 8 2pynnosom npoexkme u op.

Bmecme ¢ mem nexomopwie membl 0aHHO20 npeomMema MO2Ym HAXOOUMbCA 6 30He
cneyuguueckux unmepecos ooyuaiouecocsi ¢ PAC, 6 uzyuenuu Komopwix mMocem 3Ha4umenbHo
onepexcamv memn UusydyeHusi OAHHBLIX pazodenos opyeumu odyuarowumucs epynnol. Crnedyem
MAKCUMANLHO 21O YYUMbIEAMb NPU OP2AHU3AYUU Y4eOHOU 0essmelbHOCMU NO NpeoMem)..

Cunvhvimu cmopounamu obyuarowuxcs ¢ PAC sagnsemces xopouias namams u CKIOHHOCHb
K YCBOEHUI0 XOPOWO CMPYKMYPUPOBAHHOU UHGOpMAYUU, BKIIOUAS 3ANOMUHAHUE OONbUUX
00beM08 Ynopsi0oueHHo20 ¢hakmuueckoco mamepuana (kiaccugukayuu u onpeoeieHus
PpAcmeHull, HCUBIX OP2AHUIMOB, CIPOEHUE HCUBLIX OP2AHUZMO8 U OD.)

Jna obyuarowuxcs ¢ PAC uzyuenue 6uonozuu maxaice HanpasieHHo GIusien Ha pa3eumiue
UX HCUSHEHHBIX KOMNeMeHYuUll, Max KaK 3HaHUus U YMeHuUs, noayiaemvle npu uzyienuy npeomema
«buonozusy, no3601A10M UCNONL308AMb UX 6 NOBCEOHEBHOU JHCU3HU, U MAKUM 00pa3om
pacuupams uHOUSUIYAIbHbIU onvim ooyyaiowezocs ¢ PAC.

Jna pazsumust HCusHeHHOU KoMNnemeHyuu 8 xooe npenooasanus npeomema «buonozusy
Heobxo0umo nomous obyuarowemycs ¢ PAC chopmuposamsv ca3b uzyuaemozo npeomemno2o



mamepuana ¢ coOCMBEHHBIM IHCUSHEHHBIM ONbIMOM, PACWUPAMb UHMeEpec 00y4aruecocs K
buonocuieckomy obpaz08aHulo ¢ ONOpPOL HA NPAKMUYECKYIO peanu3ayuio NOAYYeHHbIX 3HAHUL
KAaK 6 Y4eOHOll 0esimelbHOCMU, MakK U 80 GHEYYEOHOU 0esimelbHOCMU.

2. COAEP)KAHUE OBYYEHUA

Tema 1. Brnosnorus kak Hayka.

buonorus kak nayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U APYTHUMH
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKOM U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucreMa OMOJIO0rHYeCKUX HayK.

MeTo/1bl 103HaHUS )KMBOW IPUPOJIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, OIIMCAHNE, U3MEPEHHUE,
KJ1accU(UKalus, MOJICTUPOBaHKE, CTATUCTUYECKasi 00pabOTKa TaHHBIX).

JleMoHcTpanuu:

[Toptpetsr: Y. Hapun, I'. Mennens, H.K. Konbiios, JIx. Yorcon u ®@. Kpuk.

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TIPUPOJIBIY.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aI U,

XKussie cuctembl (OMocHCTEMBI) Kak MpeAMET u3ydeHus Omonoruu. OTIHYHe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

Ceoticmea Ouocucmem u ux pasHoobpaszue. Ypoenu opeanuzayuu Ouocucmem.

MOJIEKYNAPHBIL, — KIeMOUYHbll,  MKAHEBbll, OP2AHUSMEHHDI,  NONYIAYUOHHO-BUOO0BOL,
aKocucmemuwlil (buozceoyenomuueckuti), buocgepmbwiil.
JeMoHcTpanuu:

Tabmuupel 1 cxembl: «OCHOBHBIE INMPHU3HAKH KU3HW», «YPOBHH OpraHU3aLMM >KUBOM
PUPOIBI».

O6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XumMHu4ecKHii cocTaB U CTPOEHHE KJIETKH.

XUMHUYECKUH  cOCTaB  KJIETKHM.  XHMMUYECKHE  DJIEMEHTbl:  MaKpOdJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpasIbHbIE BEILIECTBA.

@OyHKIMM BOJIBI M MHUHEPAIBHBIX BELIECTB B KieTke. llognepkaHne OCMOTHYECKOTO
OanaHca.

benxu. Cocta u crpoeHue 0enkoB. AMUHOKHUCIIOTBI — MOHOMEpHI OeskoB. He3ameHumbie
U 3aMEHHUMbIE€ AMMHOKHCIOTHL. AMHHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUECKUE
cBolcTBa OenKkoB. buonornyeckue GyHKINM OEITKOB.

depMmeHTHl — Ouonoruyeckue karanuzatopbel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbl. Ominuus  ¢GEepMEHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a U J1€30KcHpu0O03a), Aucaxapuibl
(caxapo3a, JlakTo3a) M MoOJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIIMH YTIIEBO/IOB.

Jiunuapl: Tpurmuuepuasl, Gocomunuapl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

[urtonorusa — Hayka o kierke. KieTtouHas teopus — mpumep B3aUMOICHCTBUS HIEH U
(dakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHHSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue NpU3HaKK KJIETOK: 3aMKHYTasi Hapy)KHasi
MemOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cucremMa cuHTe3a Oeska.



Tumbl KJIeTOK: JSyKapuoTHYecKas U Tmpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OcCHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKU.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAS! CTEHKA, MTMKOKAJIMUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnxnomemOpannbie opranoubl kietku: DI1C, anmapar I'onbmku, mru3ocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Snpo — perynasTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoriasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

Jlemoncmpayuu:

[Toptpetsr: A. JleBenryk, P.I'yk, T.IlIBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKUX O3JEMEHTOB B HEXUBOM IPUPOJIE»,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabnuysr u cxemolr: «llepuoanueckas TabIuIa XUMUYECKHX AJIEMEHTOBY, «CTpoeHHe
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CTpoeHne GpepMeHTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, 00OOpYyIOBaHUE IS MPOBEACHUS HAOIIOJACHHM,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

Jlabopamopuvie u npakmuyeckue pabomol:

[Tpaktuyeckoe 3anstue Nel. CpaBHEHHE CTPOEHUS KJIETOK pacTeHUi, TpHO0B 1 OakTepuit

Tema 4. ’KuzHeneATeJIbHOCTH KJIETKH.

Obmen  sewecms, unu memadboausm. Accumunayus (naacmuyeckuii o0OMeH) U
ouccumunayust (IHepeemudeckuli. 0oMeH) — 08e CMOPOHbL eOUHO20 Npoyecca MemabdoIuzma.
Ponb 3axon06 coxpanenus ewgecma u dHepeuy 8 NOHUMAHUYU MemadoIU3MA.

Tunsl oOmMeHa BemniecTB: aBTOTPOGHBIN U rereporpodHsblil. Poib ¢pepMeHTOB B 0OMEHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakumm QotocuHTe3a.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A [l KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpelibl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpyIole OakTepuu. 3Ha4YeHWe XEMOCUHTe3a Ul KU3HHM Ha
3emuite.

OHepreTndyeckuii oOMeH B  KieTke. PaciueruieHue  BeIIeCTB, BBIJCIEHHE U
AaKKyMYJINPOBaHME SHEPTUU B KJIETKE. DTallbl S3HEpreTnyeckoro ooMena. I'mukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peaknum wmatpuuHoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzanus
reHeTUYecKoi MHQpopMaluu B KieTke. ['eHeTuueckuid KoJ M ero cBoMcTBa. TpaHCKpUMIIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtansl Tpancasiuud. KonupoBanue
aMUHOKHUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnemounvie  ¢hopmur  orcusnu  —  supycvl. Hcmopus — omxpulmus — 6Uupycos
(A U. Heanosckuii). Ocobennocmu cmpoenus U HCUHeHHulll yuki eupycos. baktepuodarn.
Bone3nu pacteHuii, >KUBOTHBIX M 4YellOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoneduimra
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBEpTa3a W MHTETpasa.
[TpoduakTuka pacpocTpaHeHUs! BUPYCHBIX 3a00JIeBaHUil.



Jlemoncmpayuu:

[Toptpetsr: H.K. Konsuos, [I.1. UBanosckuii, K.A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  muranus», «Merabonusm», «MUTOXOHIPHSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocunres», «Ctpoenue JJHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «CuHre3 Oenmka», «leHermyeckwii  Kom», «Bupycem,
«baktepuodarn», «Ctpoenne u ku3HeHHBbIM 1wk Bupyca CIIW[a, Oaktepuodaray,
«Permmukanus JJTHK».

Obopyoosanue: moaenu-ammiukanun «Y npoeane JIHK u Tpanckpunimsa», «buocuHTe3
oenka», «CTpoeHune KIeTKn», Mojieib cTpykTypsl JJHK.

Jlabopamopuvie u npakmuyeckue pabomol:

[TpakTuueckoe 3ansatue Ne2. CpaBHEHHE MTPOLIECCOB POTOCHHTE3a U XEMOCHHTE3a

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJbHOE PA3BUTHE OPraHNU3MOB.

Knerounblii 1WKi, WM SKU3HEHHBIM MK Kietku. WHTepdasza um mmro3. Ilpoueccsl,
nporekaromue B uHTepdase. Permukamms — peaknus marpuanoro cuHreza [IHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUTOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHu3MOB.

Henenne kierku — muto3. Craguum murtosa. Ilpoueccsl, mpoucxonsdiiue Ha pa3HbIX
CTagusaX MUTO3a. Brojiornueckuii CMBICI MATO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@dopMBI  pa3MHOXKCHHSI OpPraHWU3MOB: Oecrojioe ¥ IOoJIoBoe. Buasl  6ecroyioro
pPa3MHOXKEHUs: JEJIEHUE HaJBO€, MOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHUeE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KJIOHHPOBAaHWE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TosnoBoe pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIporeccel, mpoucxoasmue Ha craausx Meiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

I'amerorenes — nporecc 00pa3zoBaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmaTo30u,
AilleKIeTka) — crhepMatoreHe3 U ooreHe3. (OCOOEHHOCTHM CTPOCHUS SUIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NnnuBuayanbHoe pa3BuTHE (OHTOTeHE3). OMOpHOHANIBHOE pPa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PA3BUTUS y TO3BOHOYHBIX JKHUBOTHBIX: JIPOOJIEHUE, TacCTPYIISIus,
opranorenes. [ToctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (JIM4uHO4YHOE). BinsHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButne pacrenuii. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaIUU
pa3BUTHSL.

Jlemoncmpayuu:

Tabnuie! u cxembl: «DOpMBI pa3MHOKEHUST OPTaHU3MOBY, «/{BOIHOE OIIOJOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pPACTeHU», «JleleHne KIeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIETOUHBINH UK,
«Permmukanus JJHK», «Murosy», «Merosy, «IIpsMoe u Henpsimoe pa3BuTHE», «I'ameTorenes y
MJIEKOMUTAIOIINX U YeN0BeKa», «OCHOBHBIE CTAIUN OHTOTEHE3AY.

Obopydosanue: MHUKPOCKOI, MUKporpenaparsl «CrepMaTo30usl MIEKOMUTAIOIIETOY,
«Siiueknerka muekonuTarouiero», «KapmokuHe3 B KIETKax KOpelIKka JyKa», MarHUTHas
Mojaenb-anmukamus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpoMOCOMBL.

Jlabopamopnvie u npakmuueckue pabomoi:

[IpaxkTnueckoe 3ansTue Ne3. CpaBHEHME IPOLECCOB MUTO3a U MEH03a

Tema 6. HacsiencTBeHHOCTh 1 H3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer m 3agaum reHeTuku. HMcTopus pa3BuTHsS TEHETUKU. Ponp LHUTONIOTMU U
SMOPHOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIaJ pOCCHICKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE



TeHeTUKU. MeToabl TEeHeTHKH (THOPUAONOTUYECKUN, LUTOTCHETHYECKUH, MOJEKYISpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIE[OBaHUs  IPU3HAKOB,  ycTaHOBJEHHble ['. Mennenem.
MonorubpuaHoe CKpemrBanrue. 3aKoH eAMHO-00pa3us THOPUIOB TIEpBOTO NoKoeHwus. [IpaBuio
JOMUHUPOBaHUA. 3aKOH paculeruieHuss npu3HakoB. ['mnore3a uwcrorel ramer. Ilomnoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe CKpelmuBaHHE. 3aKOH HE3aBUCUMOTO  HAcJeIOBaHUS  MPU3HAKOB.
LluTOoreHeTHUECKUe OCHOBBI JUTHOPUIHOTO CKPEUIMBaHHUA. AHAIM3UPYIOIIEEe CKPEIIMBaHHE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruilenHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno CcHEMJICHHOMY
HacJe10BaHUI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU. | eHETHUeCKHUE KapThl.

I'enetnka nmomna. XpoMoCOMHOE OIpeaeNeHne Mojga. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble OpraHu3Mmbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACJIEJICTBEHHAass M HacleACTBEHHas. Poib
Cpeapl B HEHACJHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEepUCTUKA  MOAU(PUKAIMOHHON
M3MEHUYMBOCTU. BapuauuoHHBI psii M BapuauuoHHas KpuBas. Hopma peakuum mnpusHaka.
KonuuecTBeHHbIE M KAaueCTBEHHbIE INPU3HAaKM M WX HopMa peakuuu. CBolicTBa
MOIM(PUKAITIOHHON U3MEHUNBOCTH.

Hacnencreennasi, uiy reHOTUNUYECKasi, ©3MEHYUBOCTh. KOMOWHATHUBHAS N3MEHYUBOCTbD.
Meiio3 u MoNOBOM mpouecc — OCHOBa KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YacToTa u
NPUYHHBI MyTanuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIIEICTBEHHOM
u3smenunsoctyu H.U. BaBuiosa.

BHesiepHast Haca€1CTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUN, MOJIEKYJISPHO-
reHeTuueckuil. COBpEMEHHOE OIPENEICHUE TEHOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHIUPOBaHKHE, B TOM uyucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEJACTBEHHOW Mpeapacroj0kKeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
Ipunyuner 300posoco obpaza dxcuszuu, OUAHOCMUKU, NPODUIAKMUKU U JledeHUs. 2eHeMUYeCcKUx
bonesnei. MeaUKO-TEeHETUUECKOE KOHCYJIbTHUPOBaHUE. 3HaueHue MeOUYUHCKOU 2eHemuKku 6
npedomepaujeHuu U 1e4eHuy 2eHemu4eckux 3a001e6anuil 4enio8exa.

Jlemoncmpayuu:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pusz, C.C.UYerBepuxos, H.B. Tumodees-
Pecosckmii, H.W. BaBuios.

Tabnuuel u cxembl: «MOHOTMOPHUIHOE CKpPEIIMBAHUE U €r0 IIUTOr€HEeTHUYECKasi OCHOBAY,
«3aKkoH paclIelJIeHUs] M €ro IMTOIeHETUYeCKass OCHOBa», «3aKOH YHUCTOThI TrameT»,
«durnbpunHoe ckpeuBanue», «LluTorornueckue OCHOBBI JUTHOPUIHOTIO CKpEIIMBAaHUS,
«Meiio3», «B3auMoaeicTBre ajuIebHBIX TE€HOBY, «I eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moiay», «3aKOHOMEPHOCTH HACJEI0BaHMS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Buael wusMenunBoctu», «MoaudukannoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbHY.

Obopyoosanue: Mopaenu-aniuiikauuu «MoHoruOpuaHOoe ckpeuBanue», «HemomnHoe
JOMHUHHUpOBaHHE», «/{urnbpuanoe ckpemuBaHue», «llepekpé€cT XpomMocom», MHUKPOCKON U
MUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIEB U OKPACKH Tena), repoapuit
«I"opox moceBHOW».

Jlabopamopnvlie u npakmuyeckue pabomol:



[Ipaktuueckoe 3ansitue Ned. PemieHue reHeTHUECKUX 3a7a4;
[IpakTrueckoe 3anstueNeS. M3yueHre n"3MeHYUBOCTH.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka U IIpOLIECC. 3apOKICHHUE CEJEKLMHU M JIOMECTUKALMs. YueHue
H./. BaBmwiioBa 0 IEHTpax MPOMCXOXKACHUS W MHOTOOOpa3usi KyJbTYPHBIX pacTeHuid. LleHTpsI
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MacCoBBI M MHAUBHUIYAIbHBIH OTOOPHI B CEIEKIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKpEIIMBAaHNEe — WHOPHUIUHT.
UYucras nuHusa. CkpemuBaHue 4YHUCTBHIX JIMHUK. ['erepo3uc, wnu rubpugHas cuia.
Hepoxacteennoe ckpemmBanue — ayrOpuauar. OtpanénHas ruOpuauzanuss U €€  yCIexH.
HcKkyccTBEHHBIM MyTareHe3 W IMOJIYy4YeHUE MOJUIUIONJ0B. JIOCTMIKEHHs CEJeKUUU PpACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kKak OTpacib NPOU3BOJACTBA. ['€HHas HMH)KEHepus. OTalbl CO3JAHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranuzmoB. Knerounas umxenepus. Kierounble
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHME M 3dTudeckue mnpodiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

Jlemoncmpayuu:

[Toptpetsr: H.W. BaBunos, .B. Muuypum, I'./[. Kapneuenko, M.®. BaHoB.

Tabmuubl U cxembl: Kapta «LIeHTpB MPOMCXOXIEHUS M MHOTO00pas3usi KyJIbTYPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amus», «Paborer  akagemmka M.O. MBanoBay, «llomummongusy, «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

ObopydosaHue: MYISDKUA TJIOJOB M KOPHEIUIOAOB JUKUX (OPM U KYIBTYpPHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBCHHBIE PACTCHUS.

Tema 8. DBoaronnoHHAs OHOJIOTHA.

[IpeanochIki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOPHUS U €€
MeCTO B OMOJOTUU. BiusiHIE SBONIOIIMOHHONM TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CunerenbcTBa HBoNOLMU. [laneoHTONOrMUECKHE: MOCIEA0BATENbHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JIETOMHMCH, Tepexoanbie ¢popMbl. buoreorpadudeckue: cxoacTBo
U paznnune GayH u Gprop MaTEpPUKOB U OCTPOBOB.

DOMOpHOTOTHYeCKHe: CXOACTBA M pa3iuuvs dMOPHOHOB Pa3HBIX BUAOB IMO3BOHOYHBIX.
CpaBHHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHBIE, PYAUMEHTapHBIE OpTraHbI,
aTaBU3MbI. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METAa0OJMYECKHUX MYyTEeH Y BCEX OPraHU3MOB.

OpomonronHass Teopust Y. JlapBuna. Ilpennochuiki BO3HMKHOBEHHS JapBUHU3MA.
JBwxymue Cuiabl DBOMIONMKA BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE MpHU
OTPAaHUUYEHHOCTU PECypCOB, HEOMpenenéHHas HW3MEHYHBOCTh, Oopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus dBoonnu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomtorus. [Tomynsmus kak eIMHAIIA BUIA U YBOJTIOIUH.

JBmxkymue cuibl (pakTophl) IBOJIONUKA BUIOB B MpHUpoAe. MyTallMoOHHBIN mpoliece U
KOMOWHATHBHAs WM3MEHUYMBOCTH. [lomynsumoHHble BOJHBI W aApedd reHoB. M3omsauus wu

MUTpaus.
EctectBenHblii 0TOOp — HampaBisitoluii ¢gaktop 3BomonUH. DOpMBI €CTECTBEHHOIO
otbopa.
[IpucnocoOneHHOCT, ~ OpraHM3MOB  Kak  pe3yapTaT  3Bojiouud.  [Ipumepst

npucnocoOIeHni y Opranu3MoB. ApoMop(O3bl U UANO-aJaTaIlUuH.
Bun u Bumoo6paszoBanue. Kpurepuum Buga. OcHOBHbIE (QOpMBI BHJI000pa30BaAHUSA:
reorpauueckoe, IKOJIOrHUECKOE.



MaxkpoosBosmonust. @opMbl 3BOJIONUK: (puIeTHdeckas, ITUBEPreHTHasi, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMOCTh 3BOMTIOIHH.

[Ipoucxoxaenue  OT  HecHelUaJM3UpPOBaHHBIX  IpenkoB.  [Iporpeccupyromias
crienuanu3anys. AranTuBHas pajnanys.

Jlemoncmpayuu:

Ilopmpemer: K. Jlunneit, K.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. bap,
9. I'exkensb, @. Mrosep, A.H. CeBepiios.

Tabauyvt u cxemvl: «Pa3BUTHE OpraHMYeCcKOro MHUpa Ha 3emie», «3apojblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOpbOBI 32 CYIIECTBOBAHUEY,
«EctectBennbiii  oTOOpP», «MHOroo0Opasue copToB pacTeHui», «MHoroobpasue Mmopos
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«MUnnoanantamumny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapiipyra myremectBust Y. lapsuna», «boprba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

Obopydosanue: HaOOp TIIONOB U CeMsH, Koyuekuus «[IpuMepsl 3amUTHBIX
MPUCTIOCOOTICHUN Y dKUBOTHBIX).

buoreorpaguueckas kapta Mupa, Moelb anmuinkanus «llepekpéct xpomocom».

Jlabopamopuvie u npakmuyeckue pabomol:

[IpakTuueckoe 3anarue Ne6. M3yuenue npucnocoOIeHHOCTH OpraHU3MOB.

Tema 9. Bo3HukHOBeHHMe M pa3BUTHE KU3HU Ha 3eM.ie.

JloHayuHbI€e NIPEICTaBICHUS O 3apOKIECHUU KU3HU. HayuHble runoTe3bl BOSHUKHOBEHMUSI
JKU3HM Ha 3emuie: aOMOreHe3 W MaHCIepMHs. XUMHUYecKas SBONIONUS. AOWOTEHHBI CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOJATBEPXKJIECHUE
XUMUYECKOW 3BoJitonK. HavanbHble 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MeOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM U UX
3BotoLUs. DOPMUPOBAHNE OCHOBHBIX I'PYIII XKUBBIX OPIraHU3MOB.

Pa3Butne xu3Hu Ha 3emse 1no 3pam u nepuojgam. Karapxeil. Apxelickas u
nporepo3oiickas 3pel. Ilaneo3oiickas spa u €€ nepuoibl: KEMOPUHCKHH, OPJIOBHKCKHMA,
CUJIypUICKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MaJI€OreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U IeOJOTMYECKUX IMpoueccoB. OCHOBHBIE ATalbl BOJIIOLUU
PacTUTENBHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUid U KUBOTHBIX. [losiBneHwue,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoOro Mupa Kak oTpakeHue 3BOOIUH. OCHOBHbIE CUCTEMATUYECKUE
TPYIIIIBI OPTraHU3MOB.

Deonroyust  uenosexa. Ammpononocuss Kak Hayka. Pazeumue npedcmasnenuii o
npoucxodicoenuu yenogexa. Memoowt uzyuenus anmponozeresa. Cxoocmea u paziudus 4eiosexa
u ocusommuuix. Cucmemamuieckoe noLoHCeHue 4elo8exd.

JBwxyne cuibl (pakTopbl) aHTpororeHesa. HacneacTBeHHass HW3MEHYHMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpyAa, MBILIUICHUE,
peub.

OCHOBHBIE CTaMHA M BETBU 3BOJIIOIMH YEJIOBEKA: aBCTPAJIOMUTEKH, YUEIOBEK yMEIbIH,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasyMmHbii.  Haxonku
MCKOMAaeMbIX OCTAaTKOB, BPEMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIME PACHl: €BPOIECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpaliouJiHas  (PKBaTOpuajbHasg), MOHTOJOUJHAs  (a3uaTcKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOJIEHHOCTH TMpPEACTaBUTENe YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma.

Jlemoncmpayuu:

[Toptpetsr: @. Penu, JI. ITacrep, A.H. Onapun, C. Musnnep, I'. FOpu, Y. lapBuH.



Tabmuuer u cxembl: «Pa3BuThe opraHuueckoro Mupay», «PacTuTenpHas KIETKa,
«KuBotHas kietka», «lIpokapuornueckas kierka», «COBpeMEHHas CHUCTeMa OpPraHUYECKOIO
mMupay, «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHHS YEJIOBEKa M 4eJIOBEKOOOPA3HBIX 00E3bsSHY,
«OCHOBHbIE MecTa MAJEOHTOJIOTUYECKUX HAaXOJOK IPEJKOB COBPEMEHHOIO UEJIOBEKay,
«/peBHeine moan», «peBHue monm», «llepBble coBpeMeHHbIE Moau», «Henosedeckue
paceI».

ObopydosaHue: TEOXPOHOJIOTHYECKAs Ta0IHIIA

Jlabopamopnuie u npakmuueckue pabomoi:

[TpakTuueckast padora Ne 1. «/3y4eHHE NCKOMAEMBIX OCTATKOB PACTCHUI U )KUBOTHBIX B
KOJITIEKLHSIX ».

OKcKypcust «IBOJIIOLNSA OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbBIN WIN
KpaeBEeIUECKUI MY3€Hl).

Tema 10. Opranusmsbl 1 OKpy:Kaoas cpeaa.

Okonozausi kaxk Hayka. 3adauu u pazoenvl dKonoeuu. Memoowbl dKONO2UYECKUX
uccneo08anuil. IKono2uieckoe Mupogo33perue CospemMeHH020 4el06eKd.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIlIHas, IOYBEHHas,
BHYTpUOpraHU3MEHHasl.

Okonornyeckue (axropel. Kinaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOreHHbIE. J[elicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbuoTtnueckue  (GakTopbl:  CBET, TeMIepaTrypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucnocoOneHns OpraHu3MoOB K IEHCTBHIO aONOTHYECKHX (paKTOPOB. bronornyeckme puTMel.

buornueckne ¢dakropel. Buapl OnOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, Kooneparus, MyTyaJin3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIU3M, HEHUTpanu3M. 3HaueHHe OHOTHYECKHUX
B3aMMOJIEHCTBUM [l CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nonyasiuuu. OCHOBHBIE I0Ka3aTeNd IOIMYJISALMU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, HPUPOCT, MuUrpauus. JuHamuka
YHUCICHHOCTU MONYJISLMU U €€ PErysius.

Jlemoncmpayuu:

[Toptpetsl: A. I'ym6onbaT, K.®. Pynbe, O. I'ekkens.

Tabnuupl u cxemsl: kapta «[Ipupoanasie 30061 3eMin», «Cpeapl 0OUTaHUS OPTAHU3MOBY,
«®Dotonepuoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHQpy30pun-Tyenbkn», «llumessie nenmu».

Tema 11. CooOmiecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHmzMoB —  OuoneHo3. CTpykTypbl  OuoOIEeHO3a:  BUAOBaf,
pOCTpaHCTBEHHasl, Tpopuueckas (mumesas). Bunbl-noMmunanTsl. CBsi3u B OHOLIEHO3E.

Dkojorudeckre cuctembl (dkocuctembl). IloHaTne 00 sKocucTeMe U OUOTrEOlEHO3E.
QDYHKIMOHAIBHBIE KOMIIOHEHTBl DKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PENYLICHTHI.
KpyroBopor BemiecTB W NOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (MUILEBbIE) YpPOBHU
skocucteMbl. IlumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: TMPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNS, pa3BuTue. CyKIeccus.

[IpupomHble B3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M pEK. OJKOCHCTEMa XBOMHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIOTeHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOosKkocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak pakTop ycTondyuBoCcTH 3KOCUCTEM. CoXpaHeHHEe OMOJIOTHIECKOTO
pasHooOpa3us Ha 3emiie.

VYyenune B.U. Bepnaackoro o Ouocdepe. I'panurpl, coctaB u CTpyKTypa Ouocdepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHoc(epbl Kak II100aJbHONW 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.



KpyroBopotbsl BemiecTB M OWOT€OXMMHYECKHE IHKIBI 3JIEMEHTOB (YIJiepoja, aszoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

Yenoseuecmseo 6 oOuochepe 3emau. Aumponocennvie usmeHenus 6 oOuocgepe.
T nobanvusie sxonocuueckue npooiemoi.

CocymecTBoBanue npupoabl U dyenoBedectBa. CoxpaHeHue OHMOpPa3HOOOpa3Us Kak
OCHOBa ycroiuuBocTd Ouocepsl. OCHOBa PpaLMOHAIBHOIO YIPaBJIEHUS NPUPOJHBIMU
pecypcamu ¥ UX UCTONb30BaHue. JlOCTIKEHHsI OMOIOTUN M OXpaHa IPUPOIBI.

Jlemoncmpayuu:

IToprpetsr: A.Jl. Tencnau, B.H. Cykaués, B.I1. Bepnanckuii.

Tabmuue! u cxemsl: «[lumessle nenu», «buoneHos: coctaB u cTpykrypa», «lIpupoansie
coobmiectBay, «llemn mnuraHusy, «IKoJOrMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«DJKOoCUCTEMa IIUPOKOJUCTBEHHOro Jiecay, «ODKOCHCTeMa XBOHHOro jeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrEHHBIE BO3JEHCTBUS Ha IPUPOAY»,
«BaxkHeime MCTOYHMKM 3arpsi3HEHHs BO3/yXa M IPYHTOBBIX BOa», «llouBa — BakHeiImas
cocraisitonas ouocheps», «PakTopsl Aerpagannuu no4By, «I[lapHukoBsii d3Q e, «DakTopbl
PalMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepona B Ouocheper,
«KpyroBopoT a3ota B mpupoae».

Obopyoosanue: Mojenp-anmiukauusg — «Tunuunaele  OHOLEHO3BD»,  repOapuii
«PacturenbHble  coobmiectBa»,  Koulekuuu — «buonenos», «Bpenutenu  BaxkHEWIIMX
CENIbCKOXO3SUCTBEHHBIX ~ KYJIBTYp», TepOapuul ¥ KOJUIGKIIMM pACTeHUH W  KUBOTHBIX,
INPUHAAISKAIINE K pa3HbIM 3KOJOIMUYECKUM rpyInaM oxHoro Buja, Kpacnas kaura Poccuiickoit
Deneparum, N300pakeHNsI OXPaHIEMBIX BHIOB PACTEHUI U KHUBOTHBIX.

2. IUIAHUPYEMBIE PE3YJIbTATbI OCBOEHHS OBPA3OBATEJLHOM
IMPOI'PAMMBI 110 BHOJIOTMUX HA VYPOBHE CPEJHEI'O OBLIETO
OBPA3OBAHUA

B pesynbrare wu3ydeHus ydeOHoro mpeamera «bHOJOrHMs» CTYAEHT JIOJIKEH
c(hOopMHpOBATH CIIEAYIOIINE PE3YIIbTATHI:

JIMYHOCTHBIE PE3YJIBTATHI:

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUSI yUeOHOTro npeamMeTa «bruonorusy A0IKHBl OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCUIHCKOTO  0OIIecTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONBITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

JIPI. zpasxcoanckozo éocnumanus:

JIP1.1. chopMupOBaHHOCTh TPAKIAHCKOW TMO3UIIMH OOYYAIOMIETOCS KaK aKTHBHOTO M
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

JIP1.2 oco3HaHue CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEW, yBa)KEHHUE 3aKOHA U
IIPABOIIOPSAIKA;

JIP1.3 TOTOBHOCTH K COBMECTHOI TBOPYECKOW NEATEIbHOCTH IMPH CO3/JaHUU Y4eOHBIX
IPOEKTOB, PELUIEHUH Y4YeOHBIX W TIO3HABATENBHBIX 3ajlay, BBINOJHEHUHM OHOJIOTMYECKHX
HKCIIEPUMEHTOB;

JIP1.4 cnocoOHOCT OMpeNensiTh COOCTBEHHYIO MO3HUIMIO MO OTHOIICHHUIO K SIBICHUSM



COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

JIP1.5 ymeHue y4HMTHIBaTh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBYS JIIOJCH ¢ pa3sHBIMU YOSXKICHUSAMHU, KYJbTYPHBIMHA [IEHHOCTSMU U COIUATBHBIM
MIOJIOKEHUEM;

JIP1.6 TOTOBHOCTh K COTPYIHUYECTBY B IMPOIIECCE COBMECTHOTO BBHITIOJHEHHS YICOHBIX,
MIO3HABATENIBHBIX W HCCIEAOBATEIIbCKUX 3a/1ad, YBAXKUTEIbHOE OTHOUIEHUE K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

JIP1.7 rOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JAEATEILHOCTH;

JIP2. nampuomuueckozo 60CRUMAHUA:

JIP2.1 chopMHUpPOBAHHOCTh POCCHMCKON T'PAKIAHCKOW HIACHTHYHOCTH, MATPHOTH3MA,
YBa)XEHUsI K CBOEMY HapoJly, 4yBCTBAa OTBETCTBEHHOCTU mnepea PoauHO#, roproctu 3a cBoi
Kpaid, cBOr0 PonuHy, CBOW S3bIK M KYyJIBTYPY, MNPOLUIOE M HACTOSIEE MHOIOHALIMOHAJIBHOIO
Hapoxa Poccuu;

JIP2.2 1eHHOCTHOE OTHOLICHHE K MPHUPOJHOMY HACIEIWI0 U MaMATHHUKAM MPUPOJIBL,
JnocTHXkeHUsM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

JIP2.3 criocoOHOCTh OLIEHHMBATH BKJIAJl POCCUHUCKHUX YYEHBIX B CTAHOBJICHHWE U Pa3BUTHE
Ouosornu, MOHNMaHUe 3HAYCHHUS OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

JIP2.4 wneiinast yOeKIEHHOCTh, TOTOBHOCTh K CIIy)XeHHIO OTEUeCTBY M €ro 3aliuTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

JIP3. 0yx06HO-HpPABCMEEHHO20 60CNUMAHUA:

JIP3.1 oco3HaHMe TyXOBHBIX [IEHHOCTEH POCCUICKOTO HAPOa;

JIP3.2 chopMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MTOBE/ICHHUS,

JIP3.3 cmocoOHOCTh OIEHUBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIE PEILCHUs,
OPUEHTHUPYSCh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

JIP3.3 oco3HaHue TUYHOTO BKJIaJa B IOCTPOCHHE YCTOHYUBOTO OyIyIIEro;

JIP3.4 OTBETCTBEHHOE OTHOILUEHHE K CBOMM POIMUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATUS LIEHHOCTEW CEMEHHOM XU3HM B COOTBETCTBUU C TPAJULIUSIMH HAPOJOB
Poccuu;

JIP4. scmemuueckozo éocnumanus:

JIP4.1 »creTMyeckoe OTHOIIEHHWE K MHUPY, BKJIKOYas O3CTETHKY ObITa, HAy4YHOrO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;

JIP4.2 noHnMaHue YMOIMOHAIEHOTO BO3ACUCTBUS KUBOW MIPUPOIBI M €€ IIEHHOCTH;

JIP4.3 TOTOBHOCTH K CaMOBBIPOKEHHIO B pa3HBIX BHJAX HCKYCCTBa, CTPEMIICHHE
MPOSIBIISATH KayecTBa TBOPUECKOM JINYHOCTH;

JIPS. pusuueckozo 6ocnumanun:

JIP5.1 monuMaHue W peanu3aiusi 3I0pOBOr0 U O€30MacHOro oOpasza >KU3HU (370pOBOE
nuTaHue, cOOMI0IeHHe TUTHEHUYECKUX MPaBWI U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATUN U
OTJIbIXa, peryisipHas (u3nUeckas akTUBHOCTB), O€pPEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

JIP5.2 noHnmMaHue IIEHHOCTH TPABWII UHAWBUAYAIBHOTO U KOJUIEKTUBHOTO OE30MaCHOTO
MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

JIP5.3 oco3HaHHME TIOCIEACTBUH W HEMPUATHE BPETHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHHs);

JIP6. mpyooeozo éocnumanus:

JIP6.1 roTOBHOCTB K TPY/ly, OCO3HaHHE IIEHHOCTHU MacTepCTBa, TPYyA0Io0ue;

JIP6.2 TOTOBHOCTh K AaKTMBHOM IEATEILHOCTA TEXHOJOTMYECKOM W  COLMANBHOMI
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSTEIHHO BBITIONHSTH
TaKylo JAesITeIbHOCTbD;

JIP6.3 wuHTepec K pa3nuuHbiM cdepam NpodhecCHOHANBLHON NesSTeNbHOCTH, yMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccnt W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE JIaHBI;



JIP6.4 rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUU
BCEH >KU3HMU;

JIP7. 3kon102uueckozo éocnumanus:

JIP7.1 skonoruyecku 1esiecoo0pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

JIP7.2 moBbIIIEHHE YPOBHS SKOJOTMYECKOW KYJIbTYphl: NPUOOPETEHHE OIbITA
IUTAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEICTBUN JJIs1 OKPYKAIOIIEH Cpeibl;

JIP7.3 oco3HaHHWe TJIOOATBHOTO XapakTepa SKOJOTHMUECKHX MpoOJIeM U IyTed ux
peleHus;

JIP7.4 ciocoOHOCTh MCIOJIB30BaTh MPUOOpPETAEMbIC TIPH U3YYCHUH OUOJIOTMH 3HAHUS U
YMEHMSI IIpU pPELIEHUU MpoOJIEM, CBS3aHHBIX C PALMOHAIBHBIM IPUPOAONOJIB30BAaHUEM
(cobmosieHue MpaBuil MOBEACHUS B MPHUPOJIE, HAMPABICHHBIX HAa COXpaHEHUE PaBHOBECHS B
IKOCHCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, Onochepsr);

JIP7.5 akTMBHOE HENPUATHE IEHCTBHM, MPUHOCIIIMX BpPEJ OKPYXKAIOMEH MPUPOTHON
cpele, yYMEHUE  IPOrHO3MpOBaThb  HEOJIAroNpUATHBIE  SKOJIOTMYECKHE  IOCIIEICTBUS
OpeIPUHUMAEMBIX JEHCTBUI U MPEeIOTBPALATh UX;

JIP7.6 Hamuuue pa3BUTOrO HKOJOTHYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYIBTYpHI,
OTbITa JESATENbHOCTH JKOJOTUYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HWMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBbHOM IpPAaKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH;

JIPS. yennocmu nayunozo no3Hanus:

JIP8.1 chopMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOILIECTBEHHOM IpaKTUKHM, OCHOBAHHOIO Ha JAHallore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MHUDE;

JIP8.2 cCOBEpIIEHCTBOBAHUE S3BIKOBOM M YMTATENbCKOW KYJIbTYphl Kak CpeIcTBa
B3aMMOJICHCTBHS MEXKIY JTIOAbMH U MMO3HAHUS MHUPA;

JIP8.3 mnonuMmaHue crnenu@uKH OWOJIOTHMM KaK HAyKH, OCO3HAHHWE €€ pOJH B
(GbopMUPOBaHNUN PALIMOHATILHOTO HAYYHOT'O MBILIUICHUS, CO3AaHUU IEIOCTHOTO MPEICTaBICHHUS
00 OKpyKarlleM MHUpe KaK O €IUHCTBE IpPHUPOJbI, YeJOoBeKa M OOIIecTBAa, B IO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUH Mpo0IeM COXpaHEHHs MPUPOTHOTO PAaBHOBECHS;

JIP8.4 yOexaeHHOCTh B 3HAYUMOCTH OWOJOTHU I COBPEMEHHOW IMBWJIM3AINU:
oOecrnevyeHrss HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3JaHMsI MEPCIIEKTUBHBIX OMOTEXHOIOTHUH,
CIOCOOHBIX pelIaTh PeCypCHble MPOoOJIeMbl Pa3BUTHUS YEJIOBEUYECTBA, IMOMCKA MyTEH BBIXO/A U3
rJ100aIbHBIX 3KOJIOTHYECKUX MpoOieM U oOecrieyeHHsl mepexofa K YCTOHUMBOMY pa3BUTHIO,
PalMOHATILHOMY HCIOJIb30BAaHUIO MPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
YKU3HU;

JIP8.5 3auHTepecOBaHHOCTh B MOJYYEHUH OMOJIOIMYECKUX 3HAHUI B LIESAX MOBBIIIECHUS
o011eil KyIbTypbl, €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH KaK COCTaBHOM 4acTu (yHKIIMOHAIHHOU
rPaMOTHOCTH o0yuarouuxcs, GopMHUpyeMOil Ipu N3y4yeHUU OUOJIOTHH;

JIP8.6 moHMMaHWE CYIIHOCTH METOJOB IO3HAHHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTb MCIIOJIb30BaTh MOJIydaeMble 3HAHUS JUIsl aHaJu3a U OOBSICHEHUS SBJICHUI
OKPYKAIOIIer0 MHUpa M MPOUCXOANIMX B HEM H3MEHEHUU, YMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4yHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

JIP8.7 cmocoOHOCTL CaMOCTOSITEALHO HCIIONB30BAThL OWOMOTMYECKHUE 3HAHHUSA I
peleHus mpooiieM B peabHbIX )KU3HEHHBIX CUTYAIIHSIX;

JIP8.8 o0oco3HaHWE WEHHOCTH HAy4YHOW [EATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIE0BATENBCKYIO IEATEHbHOCTh HHAWBUIYaTIbHO U B TPYIIIE;

JIP8.9 roTOBHOCTH M CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHUIO,
K aKTHBHOMY TIOJyYEHHUIO HOBBIX 3HAHHWHA MO OHOJOTHM B COOTBETCTBUU C KHU3HEHHBIMHU
MOTPEOHOCTSIMHU.

JIP9. B mpotiecce NOCTHXXEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS OOYYarOIIMMUCS



OporpaMMbl 10 OWOJIOTMM Ha YpPOBHE CpeaHero oomiero obOpa3oBaHus y OOydYarOUIMXCS
COBEPIICHCTBYETCS IMOLMOHAIbLHbBII HHTEVIEKT, ITPEIIoIaralomnii cOpMHUPOBAHHOCTS!

CaMOCO3HAHUS, BKIIIOYAIOIIETr0 CIOCOOHOCTh MOHUMATh CBOE HMOLIMOHATIBHOE COCTOSHHUE,
BUJICTh HAIPaBIICHUS PAa3BUTHS COOCTBEHHOM YMOIIMOHAIBHON cepbl, OBITh YBEPEHHBIM B cele;

CaMOpETyIUPOBaHHUS, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMeHue NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHUE, CIOCOOHOCTH aJaNTHPOBAThCA K SMOLMOHAIBHBIM
U3MEHEHUSAM U MPOSBIATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMHM, BKJIIOYAIOIICH CTpeMJICHHE K JOCTIDKEHHIO LM M YCIEXy,
ONITUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOS U3 CBOMX BO3MOXKHOCTEH;

OMIIATHH, BKIIIOYAIOMIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHUE IPYTHX,
YYUTBIBATh €r0 MPH OCYIIECTBICHUM KOMMYHHKAIIUU, CIHOCOOHOCTh K COYYBCTBHIO U
CONEPEIKUBAHUIO;

COILIMAJIBHBIX HaBBIKOB, BKIFOUAIOIIMX CIIOCOOHOCTH BBICTPAaUBATh OTHOLICHHUS C APYyTUMHU
JFOJIBMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemaTb KOH(IUKTHI.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUsI yueOHOro mpeamera "buonorus" BKIIOYAIOT:
3HAYUMBIC JJISL q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06yan0H11/1xcx MCKIAUCHUIITIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
n CHGIII/I(l)I/IKy MCTOHOB IMO3HAHUW, UCITIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (BGIIIGCTBO, OHEPIus,
SBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, HCCIIeJOBaHNEe, HAOIIOJCHUE, U3MEpPEHUEe, HKCICPUMEHT U JPYTuX), YHHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCS,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIh30BaTh OCBOEHHBIC MEXIUCIUTIIHHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4YeOHBbIC NEHCTBHS B IIO3HABATEILHOW U
COITMATbHOM MPAKTHKE.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHET0 O0IIero oOpa3oBaHUS
JIOJIKHBI OTpaXaTh:

OBJajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMHU AeHCTBUSMMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOATENbHO (OPMYJIUPOBATh M aKTyaJM3UPOBATH MPoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BATh IIPHU OCBOCHUU 3HAaHUHU MNPpUEMBI JIOTUYCCKOI'O MBIINIJICHUA (aHanma,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, o0000IIeHus1), PacCKpPbhIBaTh CMBICT OHOJIOTHYECKHUX
HNOHITUN (BBIIEIATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpeNeNATh LENU ACSITENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEpUU HUX JOCTUKEHHS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCIONIb30BaTh OMONIOTUYECKUE TOHATUSA ISl OOBsICHEHHsS (AaKTOB U SIBICHUH KHBOU
HPUPOIBL,

CTPOUTH JIOTUYECKUE paCCyXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, MO aHAJOTHH),
BBIABJIAATE 3aKOHOMECPHOCTHU U IMPOTHBOPEUYHA B paCCMAaTpUBACMBIX ABJICHUAX, q)OpMy.]'H/IpOBaTI)
BBIBO/JIBI U 3aKJTIOUCHUS;

MNPUMEHATh CXEMHO-MOJACJIBHBIC CPCACTBA AJIA NPEACTABJICHUA CYHICCTBCHHBIX CBsI3ed U
OTHOIICHUN B M3y4aeMbIX OMOJIIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBIAIBJICHHBIX B pa3JIMYHbIX I/IH(bOpMaIII/IOHHBIX UCTOYHUKAX,

pazpabareiBaTh IJIaH peHIEHHs MPoOJIeMBl C Y4eTOM aHalu3a HMEOIIUXCS
MaTepUaIbHBIX U HEMAaTEpUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JCATCIIBHOCTH,

KOOPJIUHUPOBATh W BBIMONHATH PabOTy B YCJIOBHUSX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;



pa3BUBATh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX TPo0iIeM;

2) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIJICTh HABBIKAMU y4eOHO-MCCIIEOBATEILCKOW U MPOEKTHON JEATEIIbHOCTH, HaBBIKAMU
paspernieHus npodaem, 001a1aTh CIOCOOHOCTHIO U FOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB PELICHUSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METO/I0B [IO3HAHMUS;

UCIOJIb30BaTh Pa3IMYHbIE BUABI AESITEIbHOCTH IO IOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TpPHU
CO3JIaHUM YYEOHBIX U COLIMAIBHBIX IPOEKTOB;

(dbopMHpOBATh HAYYHBIH TUI MBIIIJICHUS, BIJCTh HAYYHOH TEPMHUHOJIOTUEH, KITIOUEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 337a4d B OOpPA30BATEIBHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIIAITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYaJIM3MPOBATh 3ajady, BBIIBUTATh
TUIIOTE3y €€ peIlleHMs, HAXOAWUTh AapryMEHThl Ul JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3aJaBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYCHHbIE B XOJ€ pELICHUs 3aJaud pe3yibTaTbhl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHbII OMBIT;

OCYIIECTBIIATH IIeJICHANPABICHHBI MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JICHCTBHS B
npo¢eCCHOHATILHYIO Cpeay;

YMETb MEPEHOCUTh 3HAHHUS B [IO3HABATEIbHYIO M  IPAKTUYECKYI0 00JacTu
KHU3HENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUI'aTh HOBBIE WJEH, NpE/UlaraTh OPUTMHAIbHbBIE MOAXOJbl M PpEIIEHUs,, CTaBUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHMUS;

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX MH(opMauu (Tekcrte yueOHOTO mocodus,
HAY4YHO-TIOMYJISIPHON JUTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaThb WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTD;

(GbopMynMpoBaTh 3alpochl U MPUMEHATh pa3jIMYHbIE METOAbl NpPU IOUCKE U O0TOOpe
O6uonornyeckoit MHGopMaIM, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

MpHOOPETaTh OMBIT UCIOJIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIBHYIO (QOpMY IMpencTaBiICHUS OHOIOrMYecKOi
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsl, TaOIMIIbI, PUCYHKH U IPYTOe);

WCIOJIb30BaTh HAy4yHBIA $I3bIK B KauecTBE CpEACTBAa IpU paboTe ¢ OMOIOrHYecKou
uHpopManrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKhe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIaJIETh HAaBBIKAMU pAaclO3HABaHMSI M 3alIUThl HHpOpMaAnUH, HHMOPMAMOHHON
0€3011aCHOCTH JTUYHOCTH.

OgJaanenne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMU:

1) o0menue:

OCYILIECTBISATh KOMMYHHKAIIMU BO BCeX cepax KM3HU, aKTUBHO y4acTBOBAaTh B IMAjIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 0OCY)XKJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBAThH
CYXKICHHUS OTHOCUTEJIbHO BBIMOJHEHMSI Mpe/ylaraeMol 3aJayd, YYWUThIBaTh HWHTEPEChl U
COIJIACOBAHHOCTH MO3ULUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrno3HaBaTh HeBepOalibHbIE CpeACTBa OOIIEHHS, MOHMMATh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, YMETh CMAT4YaTh KOHQIIUKTHI U
BECTH MEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMH CIIOCOOAMU OOLIECHHUS W B3aUMOJCHCTBUS, TOHUMATh HaMEPEHUS



JPYTuX JIOACH, MPOSIBIIATh YBAXKHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMynHpOBaTh CBOU BO3PAXKEHHUS;

pa3BepHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEICTB;

2) coBMecTHas1 1eATEJIbHOCTD:

IIOHMMAaTh U MCII0JIb30BaTh IIPEUMYIIECTBA KOMAaHAHOM U MHIMBUYaIbHON pabOThI MIpH
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHUCTBHI C Yy4eTOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4iICHA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JIEATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUS IO €€ JOCTH)KEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PAacHpeAciATh PO C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOM paboThI;

OLIEHUBATh KauyeCTBO CBOET0O BKJIAa/la U KaXKJI0T0 YYaCTHUKA KOMaH bl B OOLIUIl pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C IO3MLUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEACHHUE B Pa3JIMYHBIX CHUTYaLMsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OgByajeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranuszaumus:

UCIOJb30BaTh OMOJIOTMYECKHUE 3HAHUS Ul BBIABICHUS HPOOJEM M UX pelleHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JIEUCTBUAX M IOCTYIKAX MO OTHOIICHUIO K >KHUBOM MPHUPOJIEC, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITEJIbHO OCYILLIECTBIISITh [103HABATEIbHYIO JESTEIbHOCTD, BBISABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIHO COCTABJISATh IUIaH PELICHUsI TPOOJIEMBbI C YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNOUYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOW HPYIUIMH B Pa3HBIX
o0JacTsX 3HaHUH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHB;

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTb, OIICHUBATh
COOTBETCTBUE PE3YNbTATOB LEIISM;

BJIa/IETh HAaBbIKAMU MO3HABATEIbHOMN pe(IeKCUU KaK OCO3ZHAHMS COBEPILIAEMBIX JA€HCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIOIH30BATH IPUEMBI pe(IIeKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

OLICHHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHMS 110 X CHUKEHHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPHU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHSA ce0s1 M APYTUX

MPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU M IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.



INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHble pe3ynbTaThl OCBOEHHMs y4yeOHoro mnpeamera «buonorus» Ha 06a3oBoM
YPOBHE JI0JIKHBI OTPaXKaTh:

ITP1 chopMupoBaHHOCTH 3HAHUH O MECTE U POJIM OMOJOTHH B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YEJIOBEKa JUIs PEeLICHUs )KU3HEHHBIX 3a/1a4;

I1P2 ymeHue packpblBaTh COZAEp)KaHUE OMOJOTMYECKUX TEPMUHOB M IMOHATHUI: JKU3HB,
KJIETKa, OpraHm3M, MeTabomm3Mm (0OMEH BEIISCTB M MPEBpAIICHHE JHEPTHH), TOMEOCTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEACHUE
(penpoaykuust), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

IIP3  ymenme wu3naraTh OHOJOrMYecKHe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAasl, IEHTpajJbHas JOrMa MOJEKyJspHoi Ouonoruu), 3akonsl (I. Mengens, T.
Moprana, H.W. BaBunosa) u ydeHus (0 HeHTpax MHOTrooOpa3usi U MPOUCXO0XKICHHSI KYIbTYPHBIX
pactenuit H.W. BaBuiosa), onpenensTe rpaHULbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

[1P4 ymenue BnaneTh METOJAaMM HAy4YHOTO IO3HAHMS B OHOJOrMM: HAONIONEHHE U
OIMCAHUE JKUBBIX CHUCTEM, MPOLIECCOB U ABJICHUHM, OpraHU3alus U NPOBEACHUE OMOIOrHUYECKOro
JKCIIEPUMEHTA, BBIABM)KCHUE TUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HUCCIELYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATUH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUH II0JyYEHHBIX PE3YJIbTATOB;

[IP5 ymeHue BBIACHATH CYLIECTBEHHBIC IIPU3HAKU BHPYCOB, KIETOK IPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHa
BEIIECTB ¥ MPEBPAIICHUS SHEPTUH B KIIETKE, (POTOCHMHTE3a, TNIACTHYECKOTO U SHEPTETHIECKOTO
oOMeHa, XeMOCHHTE3a, MUTO3a, MeW03a, OIUIOJIOTBOPEHUS, Pa3sMHOXKEHUS, WHIUBHIYaIbHOIO
pa3BUTHS OpraHu3Ma (OHTOTEHE3);

[IP6 ymeHue HpPUMEHATH IIOJIyYCHHbIE 3HAHMUA JUId OOBSCHEHUS OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUIsl IPUHATHUS IPAKTUUYECKUX PEILIEHUHN B IOBCEJHEBHOM JKU3HHU C LIEJIBIO
oOecrieyeHns 0€30MaCHOCTU CBOETO 3JI0POBbS M 370POBbsl OKPYKAIOLIUX JIFOJEeH, cOOI0aeHus
HOpPM TI'paMOTHOT'O MOBEACHUS B OKpY’Karolllel NPUPOJHOIN cpejie, TOHUMaHUuEe HEOOXOAMMOCTH
UCIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHI JUIsl palMoHaIbHOTO
MPUPOIONOIB30BaAHUS;

I1P7 ymeHue pemiath 3j1eMEHTAapHbIE T€HETHYECKHE 3aJlaud Ha MOHO- U JAMTHOpHIIHOE
CKpelllMBaHUE, CIEIUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOTO CKPELIMBAHUS
JUISl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

[1P8 ymeHue BBINOJIHATH JAOOpATOpHbIE U MPAKTHYECKHE paboOThl, COOJ0IAaTh MpaBUila
npu paboTe ¢ yueOHBIM U JIaOOPaTOPHBIM 00OPYIOBAHUEM;

I[IP9 yMeHue KpUTHUECKH OIEHMBaTb W  HHTEPIPETHUPOBATH  HHPOPMAIUIO
OMOJIOTHYECKOTO  COZEpIKAHUS, BKJIIOYAIOUIYI0 IICEBJOHAYYHBIE 3HAHUS U3 Pa3IUYHBIX
HCTOYHUKOB (Cpe/icTBa MaccoBOil MH(pOpMalny, HaydHO-TIONMYJIIpHbIE MaTepualbl), ITHUECKUE
ACIIEKThI COBPEMEHHBIX UCCIIEI0BAHUM B OMOJIOTHUH, MEAUIIMHE, OMOTEXHOJIOTHH;

[TP10 ymenue co3maBath COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHS, 00001Ias
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TIPAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN annapaT OMOJIOTHH;

[IP11 chopmupoBaHHOCTH 3HAHUA O MECT€ U POJIM OHOJOTUM B CUCTEME HAay4YHOTO
3HAHUS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa ¥ HAy4YHOTO MHUPOBO33pPEHUS, O BKIIAJE POCCHUICKUX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B
pa3BuUTHE OHOJOTMH, (YHKIHMOHAJIBHOW TPAMOTHOCTH YEJIOBEKa I PELICHUS >KU3HEHHBIX
3ajad4;

IIP12 ymeHHe packpblBaTh COJAEp)KaHHE OHOJIOIMYECKHMX TEPMHHOB M TMOHATHH: BHJ,
NOMyNsivs,  TeHO(GOHI,  SBONIONMS,  JABWXKYIIME  cuibl  ((pakTopbl)  3BOJIOLUH,
IpUCIOCOOJICHHOCTh OPraHW3MOB, BHJI000pa30BaHUE, SKOJIOTMYEcKHe (DaKTOpbI, HKOCHCTEMA,



IPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTBl, LENU MNHUTaHUusA, OHKOJIOTUYECKAs MUPAMHJA,
o6uoreorieHo3, obnocdepa;

I1P13 ymenue u3narath OuojoTHYECKHE Teopuu (dBoitonmonHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHsl IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojipliieBoro cxozacrea K.M.
bapa, yepenoBanus riaBHbIX HanpasiieHud u nyred 3somtonuu A.H. Cesepuosa, ydeHus o
6uochepe B.1. Bepnaackoro), onpeaensTh rpaHULIbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

[1P14 ymenue BiaseTh METOAAMU HAYYHOTO MO3HAHUS B OWOJIOTMU: HAONIOIEHHE WU
OIKCAHKE >KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI, OpraHu3alys 1 IpoBeieHue OMOIOrn4eckoro
HKCIIEPUMEHTA, BBIIB)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHUE IOJIyUYEHHBIX pPE3YyJIbTaTOB, HMCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

I1P15 ymeHue BbLAETATH CYLIECTBEHHBIE IPU3HAKK CTPOECHUS OMOJOIMYECKUX OOBEKTOB!
BUJIOB, MOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLICHTOB, OMOTEOIICHO30B U IKOCUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JEHCTBHS JKOJIOTMYECKUX (PAaKTOPOB Ha
OpPraHMU3MBl, [IEPEHOCA BEIIECTB U MIOTOKA YHEPIMU B 3KOCUCTEMAX, aHTPOIIOI€HHBIX U3MEHECHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX LHKIOB B
ouocdepe;

[IP16 ymeHue mNPUMEHATH IOJIyYEHHBbIE 3HAHUS JUIsI OOBSCHEHHS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, Ul IPUHATHUS IPAKTUYECKHUX PEIIECHUH B TOBCEIHEBHOM KU3HU C LIENIbIO
obecrieyeHnss 0€30IaCHOCTH CBOETO 37I0POBBS M 37I0POBbSI OKPYKAIOIIUX JIFOJCH, COOMIOACHUS
HOPM I'PaMOTHOTO MOBEAEHUS B OKpY’Karolleld NpUpPOJHON cpese, IOHUMaHUe HE00XO0AUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui paloHaIbHOrO
IIPUPOIONOJIB30BaAHUS;

[IP17 ymenue pemaTh 3JI€MEHTapHblE OWOJIOTMYECKHE 3aJauyd, COCTaBJISATh CXEMBI
IepeHOca BEIECTB U SHEPTUU B 3KocUcTeMax (LeNu MUTaHUs);

[1P18 ymeHue BBIIOIHSTH JTJAOOPAaTOPHBIE U MPAKTHYECKUE PabOTHI, COOIIOAATH MpaBHUiia
npu paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

[IP19 ymeHwe KpUTHYECKH OIEHMBaTb M  HMHTEPHPETUPOBATH  MHGPOPMAIUIO
OMOJIOTHYECKOTO  COZEp)KAaHUS, BKJIIOYAIOUIYI0 IICEBJOHAYYHBlEe 3HAHUS M3 Pa3TUYHBIX
UCTOYHUKOB  (cpeacTBa  MaccoBod  MHGOpMaluM, HAy4YHO-TOMYJSIPHbIE  MaTepHabl),
paccMaTpuBaTh TJ00aJIbHBIE SKOJIOTHYECKHE IPOOJIeMbl COBPEMEHHOCTH, (OPMHPOBATH 10
OTHOUIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO;

ITP20 ymeHue co3gaBaTh COOCTBEHHbIE NMHCBMEHHBIE M YCTHbBIE COOOILEHUS, 00001as
OMOJOTMYECKYI0O HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATHIHBIN anmapaT OUOJIOTHH.



4. TEMATHYECKOE IINTAHUPOBAHUME

No [IporpammHuoe conepxkanue, Tema 3aHsATUA
ILI1.

Komn
4EeCTB

qaCoB

B ToMm uncne

[Tpeamernsie (I1P)
u muaHocTHbIe (JIP)
PE3YJIbTAThI

YP

I3 | K

CP

1 kypec, 1 cemecTp

Tema 1. Bnosorus kak Hayka

Conep:kanne: buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U APYTMMH €CTECTBCHHBIMHI HAayKaMu,
¢dunocodueit, THKOMH, scTeTKON 1 paBoM. Ponb 6ronorun B popMupoBaHNK COBPEMEHHON Hay4HOI KapTHHBI MUpa. Cuctema
OMONIOTHYECKUX HaYK.

Mertozpl NO3HAHUS KUBOW NMPUPObI (HAOIIOJICHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEpEeHUe, KiaccupuKanus, MOIEITUPOBaHHUE,
cTaTHCTUYecKast 00pabOoTKa JAHHBIX).

1. Beenenue. acTpykTaxk. BXOJHON KOHTPOIIb.

TIP1; JIP 2.1, JIP 8.1-
8.6, JIP 8.8-8.9, JIP 6.3

Tema 2. ’KuBble cUCTEMbI M UX OPraHHU3AIHUA.

Conep:xanue: JKupble cuctembl (OHOCHCTEMBI) Kak TmpeaMeT wu3ydeHus Ouosormd. OTIMYME JKUBBIX CHCTEM OT
HEOPraHMYECKOH IIPUPOMBL.

Cesolicmeéa Ouocucmem u ux paznoobpasue. Ypoewu opeanusayuu Ouocucmem: MONEKVIAPHLIL, KIeMOYHbIl, MKAHesbll,
OP2AHUIMEHHDII, NONYJIAYUOHHO-8UO0BOU, IKOCUCIEMHDII (uoeeoyeHomuyeckuil), buocghephoiil.

CBoilicTBa )KMBBIX CHUCTEM. Y POBHHM OpPraHU3alllu )KUBOTO

11P2;
JIP 4.1 —-4.3,JIP 8- 8.9

Tema 3. XumMHu4ecKHuii cOCTaB U CTPOCHHE KJIECTKH.

Conep:kanne: XUMHIECKHiT COCTaB KJIETKH. XHMHYECKHE dJIEMEHThI: MAKPO3JIEMEHThI, MUKPO3JIeMeHTEI. Bona n MuHepanbHbie
BEIIECTBA.

OyHKIMY BOABI M MUHEpAIbHBIX BEIECTB B KiIeTke. [lognepkanue ocMOTHIECKOTo OanaHca.

benkn. CoctaB M cTpoeHHe O€IKOB. AMHHOKHCIOTEI — MOHOMeEphl OenkoB. He3ameHWMble W 3aMEHMMbIE aMHHOKHCIIOTHI.
AMWHOKHUCIIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOI MOJNEKyINbI (IlepBUYHAs, BTOPHYHAS, TPETHUYHAs M HYETBEPTUIHAS
CTpyKTypa). XuMH4Yeckue cBoicTBa 6enkoB. buonornyeckue GpyHKIMN OEIKOB.

OdepMmenTsl — Ouonornveckue Katamusatopsl. CTpoeHmne (epMeHTa: aKTHBHBIH [EHTp, cyOcTpaTHas creudHIHOCTb.
KodepmenTel. Buramunsl. OTianuns (pepMEeHTOB OT HEOPTaHUYECKUX KaTaln3aToOpOB.

YrneBoabl: MOHOCaxapu bl (TIIFOK03a, prb03a U Ae30Kcupu03a), qucaxapusl (caxaposa, J1akTo3a) M HOoJIUcaxapuabl (Kpaxmal,
[JIMKOTEH, 1eJUT0I103a). bronornueckue (pyHKIUN yriIeBOI0B.

JInmager: Tpurmanepunsl, Qocdomunuasl, crepouasl. 'mapodunsHO-THAPOGOOHBIE CBOlicTBA. bromormdyeckne QyHKIUU
munuoB. CpaBHEHHE YIIeBOAOB, OEIKOB H JINMUIO0B KaK HCTOYHHKOB YHEPIUH.

HyxneunoBsie kucnotsl: JJHK um PHK. Hykneotumel — MOHOMepBl HYKIEMHOBBIX KucHOT. Ctpoenne u ¢(ynknun JIHK.
Crpoenne n ¢ynkimun PHK. Bugst PHK. AT®: crpoenne n ¢pynkumu.lluronorns — Hayka o xierke. Knerounast teopust —
IpUMep B3aHNMOASHCTBHSA Hiell U (HaKTOB B HAYYHOM ITO3HAHHU. MEeTOIbI H3ydeHHs KICTKH.

Knerka kxak nemoctHas sxuBas cuctema. OOIIue NMpU3HAKK KIETOK: 3aMKHYTas HapykHas MeMOpana, monekynsl JJHK kak
TeHETHYECKHH armapar, CHcTeMa CHHTe3a Oernka.




TumbI KIETOK: dyKapuOTHIecKas U MpoKapHoTHIecKas. OCOOEHHOCTH CTPOEHHUS IPOKAPHOTHIECKOH KieTku. KilerouHas creHka
Gakrepuil. CTpoeHHE 3yKapHOTHUYECKOH KiIeTKH. OCHOBHBIC OTIINYHS PACTUTEIIBHOM, )XUBOTHOM M TPUOHON KIIETKH.
IToBepXHOCTHBIE CTPYKTYPHI KIIETOK — KJIETOYHAs CTeHKA, ITIMKOKAINKC, UX ¢yHknuy. [Tna3marideckas MeMOpaHa, e€ CBOHCTBa
n ¢yukiuu. Iluronnmasma u e opranomasl. OxHomeMmOpanHble opraHomanl kierku: OIIC, ammapat I'osbpkH, JTH30COMBI.
IToryaBTOHOMHBIC OPTraHOM/IBI KJICTKH: MUTOXOHAPUH, IIaCTHABL. [IporcxoxaeHne MUTOXOHAPHHI U miacTul. Buuasl miactu.
HememOpaHHBIe OpraHOHIBI KIETKU: PHOOCOMBI, KICTOUHBIH IEHTp, EHTPHOIH, PECHUYUKY, JKIyTHKH. DyHKINH OpTaHOUIOB
KIeTkH. Bxmouenus. Snpo — perynsaropHsiid nentp kiaeTku. CTpoeHme sifpa: siiepHas 000J0uYKa, KapHOILIa3Ma, XPOMATHH,
SIPBINIKO. XpoMocoMbl. TpaHCIIOPT BELIECTB B KIIETKE.

2. Knerounas teopusi. XMUMHYECKHM COCTaB KIIETKH
3. [Tpaktuyeckas padora Nel. CpaBHEHHE CTPOEHUS KJIETOK pacTeHUil, TpHOOB 1
OakTepuit

[1P2- TTP5
JIP 5.1 -5.3

Tema 4. ’KuzHeneATeJIbHOCTh KJIETKH.

Conep:xanne: Oomen eewjecms, unu memadoausm. Accumunsayus (nracmudeckutl 06MeH) u OUCCUMUTAYUS (IHepeemuiecKull
00MeH) — 06e cmopoHbl eO0uHo20 npoyecca memaborusma. Ponb 3axonose coxpamenus eewjecme u sHepeui 6 NOHUMAHUU
Memabonuzma.

Tunel 0OMeHa BELIECTB: aBTOTPOQHBIA U reTepoTpodHbIi. Porb GepMeHTOB B 0OMeHe BEIIECTB M MPEBPAIICHHH JHEPTHU B
KIIETKe.

®dotocunTe3. CBeroBas U TeMHoBas (a3zel (orocunresa. Peakumu ¢orocunresa. DdhekTuBHOCTL (HOTOCHHTE3a. 3HAYCHUE
(oTocuHTe3a UL JKU3HU Ha 3emiie. BimsiHue ycioBuid cpesbl Ha (JOTOCHHTE3 M CHOCOOBI MOBBIIICHHS €r0 MPOAYKTUBHOCTH Y
KyJbTYPHBIX PAaCTEHHI.

XeMmocuHTe3. XeMOCHHTE3UpYIoIie 6akTepuu. 3HaueHHe XeMOCHHTE3a JUISl )KU3HH Ha 3eMIle.

OHepreTnyeckuii oOMEH B KieTKe. PacliernsieHue BEIIeCTB, BBIICICHUE M AKKyMYJIMPOBAaHHE SHEPrHMM B KIETKE. JTaribl
JHepreTuyeckoro obmeHa. Inmkomus. Bpoxenme u ero Bumsl. KucmopomHoe OKHCICHWE, WIM KIETOYHOE [JbIXAaHHE.
OxwucmurensHoe pochopmrpoBanne. DHHEeKTHBHOCT SJHEPIeTHIECKOro 0OMEeHa.

Peakiun matpuunoro cuute3a. ['eHermueckass uHdopmaums u JJHK. Peanmsauust renermueckoit nHdOpMalUu B KIETKE.
I'enernueckuii xox U ero cpoiicTBa. TpaHckpumms — MaTpuunblid cuHTe3 PHK. Tpancmsuumst — OmocuHTe3 Oenka. Draribl
Tpancisinuy. KoaupoBanue aMHHOKHCIOT. Ponb pubocoM B GnocuuTese Genka.

Hexnemounvie ghopmol scusnu — gupycel. Mcmopus omkpvimusa eupycoe ([.H1. Hseanosckuii). Ocobennocmu cmpoeHus u
orcusnennwill yukn eupycos. baxrepuodarn. bomesHn pacTeHuii, XKHMBOTHBIX M 4YelOBEKa, BBI3bIBaeMble BUpycaMH. Bupyc
nvMMyHoneduimTa genoseka (BUY) — Bo3oyaurens CITIM/la. OOpaTHast TpaHCKpPHIIINS, peBepTasa u uHrerpasa. [Ipopmmaktuka
pacIpocTpaHeHHs BUPYCHBIX 3a00/IeBaHHUIL.

4, CPNel.AccuMmtsinus U JUCCUMMIISIIIUSA
5. [Tpaktuyeckas pabora Ne2. CpaBHeHuUe npoleccoB (POTOCHHTE3a U
XEMOCHHTE3a

TIP2, ITP5, T1P6;
JIP 5.1 -5.3
JIP 6.1- 6.4

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB

Conep:kanne: KiieTouHbIi MK, WM KU3HEHHBIA KT KiteTkd. MiHTepdasa n mutos. IIponecck, nporekaromye B HHTEpdase.
Pennukanus — peakius matpuynoro cunresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBINH HAa0Op — KapHOTHIL. [IMIUIOWAHBINA U
raTyION/IHBIH XpPOMOCOMHBEIE HaOophl. Xpomatuasl. LluTonoruyeckue OCHOBBI Pa3MHOXKEHHSA M MHIMBHIYadbHOTO Pa3BUTHUS
OpraHH3MOB.

Jlenenne knetku — muto3. Ctagun mMutosa. IIponecchl, MpoUCXoAAIINe Ha Pa3HBIX CTaAMAX MUTO3a. Bruomormueckuii cmpica
MHTO3a.

Iporpammupyemast rueib KIeTKH — allonTo3.

DopMbI pa3sMHOXKEHHS OPTaHU3MOB: Oecriosnioe 1 1monosoe. Bupl 6ecronoro pa3sMHOXKEHHs: IeICHHE Ha/lBOE, OUYKOBAHUE OTHO
U MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHME, BETeTaTUBHOE pasMHOKeHHE. MCKycCTBEHHOE KIIOHMPOBAaHHE OPraHHW3MOB, €ro
3HAYEHME JJIsl CENIEKLIUH.




ITonoBoe pa3MHOXXEHHE, €r0 OTIUYIHS OT OECIOoNOoro.

Metio3. Craguu Mmeiio3a. IIponeccsl, npoucxonsiiue Ha craausx meiosa. IloBenenue xpomocom B meiose. Kpoccunrosep.
buonornueckuii cMbICI ¥ 3HaYEHHE Meiio3a.

I'ameToreHes — mporecc 00pa3oBaHUs IMOJIOBBIX KJIETOK Y KHBOTHEIX. [101I0BBIE Jkee3bl: CEeMEHHUKH U simIHUKH. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJIETOK — ramer (CHepMaro30m[, sifliekierka) — crnepmarorene3 u oorexe3d. OCoOCHHOCTH CTPOCHUS
SIAIIEKIIETOK | criepMaTo3onioB. Omnonorsopenue. [laprenorenes.

VunuBuayansHoe pa3BUTHE (OHTOreHe3). DOMOpPHOHAIBHOE Pa3BHTHE (IMOpHOreHe3). DTambl SMOPHOHAIBHOTO Pa3BUTHL Y
[O3BOHOYHBIX ~ JKMBOTHBIX:  JpoOJieHHe,  racTpyisnus, opraHorenes. IlocTomOpuonanpHOoe — pasButve.  Tuisl
MIOCTIMOPUOHANBHOTO Pa3BUTHA: NPAMOe, HENpsiMoe (JIMYMHOYHOE). BimsHuMe cpembl Ha pa3BHTHE OPTaHU3MOB, (haKTOPHI,
CIIOCOOHBIC BBI3BIBATE BPOXKAEHHBIE YPOICTBA.

Pocr u pa3Butue pacreuii. OHTOreHe3 1IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaJUU Pa3BUTHS.

[1P1 - I1IP10
JIP3.5,JIP 5.1 -5.3
JIP 6.1-6.4

6 ITpaktuueckast pabora Ne3. CpaBHEHHE ITPOIIECCOB MUTO3a U ME03a 2
7. JubdepenumpoBaHHbIi 3a4eT 2
8. Koncynpramms 2

1

HUTOI'O B1 CEMECTPE

1 kype, 2 cemecTp

Tema 6. HaCJ'IeIlCTBeHHOCTL H UBSMECHYHUBOCTDL OPraHu3MoB.

Conep:xanue: [Ipeamer u 3anaun reHeTUKU. VIcTopus pa3BUTUS FeHETUKU. Poib HUTOIOrMM M SMOPUOJIOTMM B CTAaHOBJICHUH
TCHETUKH. BKIIaJl POCCHIICKMX M 3apyOe)KHBIX Y4YEHBIX B pPa3BUTHE TCHETHKH. METOIbl T'CHETHUKH (THOPHUIOJIOTHYECKUH,
LHUTOTCHETUYECKHH, MOJIEKYJIAPHO-TeHeTHUeCKuii). (OCHOBHBIC T'€HETHYECKHE IOHATHS. [ eHeTWdecKass CHMBOJIMKA,
HCIIOJIb3yeMasi B CXEMaX CKpPEIUBAHUH.

3aKOHOMEPHOCTH HACJICAOBAHUsS IPHU3HAKOB, YCTaHOBJIEHHbIEe [. Menaenem. MOHOrMOPHIHOE CKpEUIMBaHUE. 3aKOH
€AMHO-00pa3us THOPHUIOB TIEPBOro MOKOJICHHS. [IpaBrIio JOMUHUPOBAHUS. 3aKOH paCIIEeIICHHs IPU3HAKOB. [ UIIOTE3a YUCTOTHI
ramert. [1oJHOe U HEeroJIHOE JOMUHHUPOBAHUE.

JurnOpuiHoe ckperimBaHue. 3aKOH HE3aBUCHMOIO HACJEIOBAHUS NMPU3HAKOB. LlUTOreHeTHMYeCKue OCHOBBI JUTHOPUIHOTO
CKpeNIMBaHMs. AHaJIHM3UpYIONIee CKpelnBaHue. VIcronp30Bane aHAIN3UPYIOETO CKPEIHBAHMS JUIS ONPEEeHIUs] TeHOTHIIA
ocoou.

CueniieHHOe HacienoBanue npusHakoB. Padora T. MopraHa mo CLemnjieHHOMY Hacle[JOBaHMIO reHoB. HapyiieHue cuersieHus
T€HOB B pe3yJIbTaTe KPOCCHHTOBEpa.

XpoMocoMHast TEOpHsl HACIIEACTBEHHOCTH. | eHeTHYEeCKUE KapThl.

I'eneruka nomna. XpoMOCOMHOE ONpeJesieHHe 1ojla. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIe U reTeporaMeTHbIe
opraHm3Mbl. HacnienoBanne IpH3HAKOB, CIEIUICHHBIX C ITOJIOM.

W3meHnunBoCTh. BHabl MI3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACIEACTBEHHAsA. Ponb cpe/ibl B HEHACIEICTBEHHOM H3MEHYMBOCTH.
XapakTepucTHKa MOTU(PHUKAIIMOHHOI U3MEHUYNBOCTH. BapuanmoHHblid psia M BapualmoHHas KpuBas. Hopma peakuuu npusHaka.
KommyecTBeHHBIE U KaUueCTBEHHBIE IIPU3HAKY U UX HOpMa peakuny. CBoicTBa MOJH(HKAINOHHOH H3MEHINBOCTH.
HacnencreeHHast, nim reHOTUIIMYECKasi, U3MEHYUBOCTh. KoMOMHATHBHAS U3MEHUMBOCTh. Meii03 U TOJIOBOM IpolIecC — OCHOBA
KOMOMHATHBHOIM M3MEHYMBOCTH. MyTaliOHHast ©3MEHYMBOCTh. Kiaccudukanuss MyTalyii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
YacroTa M NpHIMHEI MyTauii. MyTareHHbIe (haKTOpHI. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEACTBEHHOM n3MeHunBocty H.J.
BasuiioBa. BHesiiepHasi HacCleJCTBEHHOCTb M U3MEHYUBOCTb.

I'eneruka uwenoBeka. Kapworun uyenoBeka. OCHOBHBIE METOJbI TEHETHKHM YEIIOBEKA: TI'eHEAJOTMYECKHH, OJM3HEIOBBIH,
LUTOreHEeTHYECKUH, OMOXMMHYECKHUil, MONEKyIsIpHO-reHeTHndeckuil. COBpeMeHHOE olpeiesieHHe TeHOTHIA: HMOJHOIC€HOMHOE
CEKBEHHUPOBaHHE, TCHOTHIIMPOBaHHE, B TOM uucie ¢ nomomsio [11[P-ananmusa. HacnencrtBenHble 3a00seBaHUSI YeNOBEKa:
reHHbIe OoJie3HH, OOJE3HHM C HACIEJICTBEHHOM IPEIpPacIOiOKEHHOCTBIO, XPOMOCOMHBIE Oone3Hu. ComaTuueckue u
reHepaTuBHbIe MyTanuy. CTBOJIOBBIE KIEeTKH. [IpHHINIEI 310pOBOro 00pa3a )KU3HHU, TUArHOCTHKHU, IPO(GUIAKTHKA U JICUCHUS
TeHeTHUEeCKUX Oose3Hel. MeanKo-reHeTHUECKOe KOHCYIbTUPOBaHNuE. 3HAYCHNE METUIIMHCKON TeHETHKU B MPEIOTBPAILICHUN 1
JICYCHHH TCHETHYECKUX 3a00JICBaHHI YeIOBeKa.




9. OCHOBHBIE TOHATHUSA TEHETUKU. 3aKOHLI MeH eI,

10. | Ilpaktuueckas pabora Ne4. PemieHne reHeTHYECKUX 3a/1a4

11. | Ilpaktuyeckas pabora Ne5. M3yueHne n3MEHYMBOCTH.

I1P3, ITP6 — ITIP10
JIP 8.1 -8.9

Tema 7. Cenexkunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Conep:xanue: Cenekiys Kak HayKa U IIpoLecc. 3apoXaeHue celeKuuu 1 qomectukanus. Yuenue H.M. BaBuioBa o neHTpax
HPOMCXOXKICHUS ¥ MHOrooOpasus KyJbTYpPHBIX pacTeHuid. LIeHTpbl IPOMCXOXACHHS IOMAIIHUX *KUBOTHBIX. CopT, mopoja,
[ITAMM.

CoBpeMeHHbIE MeTOJbl ceneKuuH. MaccoBblii M UHIUMBHAYalbHBI OTOOPHl B CEIEKUMH PAcTeHMH U KHUBOTHBIX. OleHKa
aKcTepbepa. bianskoponctBeHHoe ckpenyBanie — HHOpuAUHT. Yucras nuuus. CkpelunBaHue YUCTHIX JuHuMil. ['ereposuc, wiu
rubpuznHas cuna. HeponcTteenHoe ckpemuBanue — ayropuausr. OtnanéHHas ruOpuamsanus u e€ ycnexu. MckyccTBeHHBII
MyTareHes U HoJy4eHHUe MOIMIIIONI0B. JIOCTHIKEHNUS CeNIeKIIMH PACTCHHUIA, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BuoTexHONOT s KaKk OTpaciib HMPOM3BOACTBA. |'eHHasi MH)KeHepHs. DTambl co3manus pexombuHantHO#H JIHK u TpaHcreHHBIX
opranu3MoB. Kirerounass mmxeHepus. Kierounsle KymbTypbl. MHKpOKIOHAIBHOE pa3MHOXKEHHEe pacTeHHd. Kionmposanue
BBICOKOIIPOAYKTUBHBIX CEJILCKOXO3IHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUe M 3Tuueckue npodiemsl. MO — renetndecku

MOAU(DUIINPOBAHHbIE OPTAHH3MBI.

NINININ

12. [Ipeamer u 3anaun cenekiuu. COBpEMEHHBIC METOIbI CEIICKITMHI

TIP3, [TP4, TIP 6, ITPY;
JIP 6.3, JIP 8.1 — 8.9

Tema 8. DBOJIOIUOHHAS 0MOJIOTHS.

Conep:kanne: IIpearnocsulK BO3HHKHOBEHHMS DBOJIOLMOHHON TEOPHH. DBOJIOLMOHHAS TEOPHS M € MECTO B OMOJOIHH.
BinstHuE SBOMIONMOHHOI TEOpPUH HA Pa3BUTHE OMOJOTHU U JPYTHX HAYK.

CBuzerenbeTBa dBomonuu. IlaneonTonornyeckye: Nocaea0BaTeIbHOCTD MOSBICHUs BUJOB B NAaJICOHTOJIOTHYECKOI JIETOINCH,
nepexoanbie Gpopmel. broreorpaduaeckue: cxoacTBo u pasnuune dayH U (I0p MaTEPUKOB H OCTPOBOB.

OMOpHOJIOrHYeCKHe: CXOACTBA M pPa3iuuusi OSMOPHOHOB pPAa3HBIX BHUJOB I03BOHOYHEIX. CpaBHHUTENHHO-aHATOMHYECKHE:
TOMOJIOTHYHBIE, aHAJOTHYHBIE, PYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKyIIpPHO-OMOXUMUUECKUE: CXOACTBO MEXaHH3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKHX IIyTeH Y BCEX OpPraHU3MOB.

OpomonnonHas teopust Y. JlapBuHa. IIpeAnochUIKM BO3HHKHOBEHHS JapBHHH3MA. JIBIDKYINHE CHIIBI 9BOJIIOLUH BHJIOB IIO
JlapBuHy (M30BITOUHOE pa3MHOXEHHE MPU OrPAHUYEHHOCTH PECYpCOB, HeOompenenéHHas W3MEHYMBOCTh, Oopn0a 3a
CYIL[ECTBOBAHHUE, €CTECTBEHHBII 0TOOD).

CunTterndeckas Teopust 3sorory (CTD) 1 €€ 0OCHOBHEIE TTOTOKEHHS.

Muxkpossomonus. [Tomymnsamnus kak eAUHUNA BUAA U YBOIIOLHH.

JlBmxymue cuiabl ((hakTOphl) SBOMIONMM BHAOB B IpUpoxe. MyTanMOHHBIA IpollecC M KOMOWHATHUBHAs H3MEHUHBOCTB.
ITomynsIoHHbIe BOJIHEI U Ipeii( TeHoB. 30 1 MUrparms.

EcrectBennslit 0T00p — Hanpapisiroumii paktop 3Bosonyu. opmel ecTecTBEHHOTo 0TOOpA.

IprcriocoOIeHHOCTs OPTaHM3MOB KaK pe3yibTaT 3BOMIONUM. IIpuMeps! mpucnocoOneHuit y opraHu3MoB. ApomMopho3sl H
MJTMO0-a/IaN Talliu.

Bun u BunoodOpazosanue. Kpurepuu Buga. OcHoBHbIE (OPMBI BUI000Pa30BaHus: Teorpaduueckoe, IK0I0rn4ecKoe.
Maxpossomormst.  DopMbl  IBONFOIMH:  (UIETUYECKAsA, IMBEPTEHTHAs, KOHBEPreHTHas, mapamiensHas. HeobpatumocTs
SBOJIFOIINH.

[MpoucxoxaeHye OT HeCHeMaTH3UPOBAHHbIX IpeakoB. [Iporpeccupyromias cnenuanu3anys. AJanTUBHAs paJHalus.

13. | OcHoBHBIE TONIOKEHUS TeopuH [lapBruHa

14. | Ilpaktnueckas pabota Ne6. VM3ydeHne npucnocoO0IeHHOCTH OPraHU3MOB.

N

[1P11 - TIP18
JIP 8.1 -8.9

Tema 9. Bo3HUKHOBeHHe U pa3BUTHE )KM3HU HA 3emJie
Conep:xanue: JloHayyHble NMpEACTaBICHUS O 3apOXKACHUU KW3HH. HayuHble THIIOTE3bI BOSHHUKHOBEHUS JKM3HM Ha 3emie:
abHoreHes u TIaHCIICPMUS. XuMHu4eckas OBOJIFOIINS. AOGHOreHHBII CHHTE3 OpPraHM4YeCKUX BCIICCTB M3 HEOPraHWYCCKHUX.




OKCIepHIMEHTAIBHOE TIOATBEPIKICHIE XUMIIECKOH dBomonuy. HauansHele sTams! Ounonorudeckoii sBomonun. I'unoresa PHK-
mupa. PopMupoBaHre MEOPaHHBIX CTPYKTYP U BOSHUKHOBEHHE IPOTOKIETKH. [lepBble KileTkn n ux spomonus. DopMupoBaHue
OCHOBHBIX TpYIII JKHBBIX oOpranm3MoB.PazButme >xm3Hu Ha 3emie mo dpaM H nepuojaMm. Karapxeil. Apxeiickas u
mpoTepo3oiickast 9pbl. Ilameo3olickass dpa U € MepHOABL: KEeMOPHHCKHI, OpPHOBUKCKUH, CHIypHIICKHH, IEBOHCKHH,
KaMEHHOYT OJIbHbIH, IIEPMCKHH.

Me3so3olickas 3pa U e€ NepHoJIbl: TPUACOBbIH, FOPCKUI, METOBOM.

Kaitno3olickas 3pa 1 €€ meprobl: NajJeoreHOBbINH, HEOr€HOBBIH, aHTPOIIOI€HOBBII.

XapaKkTepucTHKa KJIMMaTa U reoJorHyeckux IpoueccoB. OCHOBHbIE ITallbl 3BOJIOUHMU PACTUTEIBHOrO U XKUBOTHOIO MHpA.
Apomopdo3bl y pacTeHHil U KUBOTHBIX. [10siBIICHNE, pacliBeT U BEIMHPAHUE TPYIII KHUBBIX OPraHU3MOB.

Cucrema OpraHHYeCKOr0 MHpa Kak OTpakeHHe JBOMIONHMH. OCHOBHBIE CHCTEMAaTHUECKUE TPYIIIE OPraHH3MOB.D80110yus
uenogexka. Amwmpononocus kak Hayka. Passumue npedcmaenenuti o npoucxoocoenuu uenosexa. Memoosl usyuenus
anmponozenesa. Cxoocmea u pasnudus yeaogexa u scugomuuix. Cucmemamuyeckoe non0ducCeHue 4e1o8exd.

JBmxymue cusl (pakTopsl) aHTpornorene3a. HacnencTBeHHass H3MEHUYNBOCTD M €CTECTBEHHBIN 0TOOp. OOmecTBeHHBII 00pa3
JKU3HU, U3TOTOBJIEHUE OPYIUH TPY/a, MBbILIIJIECHUE, peUb.

OCHOBHBIE CTaJU{ M BETBH JBOJIOIUH 4YeIOBeKa: aBcTpajomuTekd, UemoBek ymensld, UemoBek mpsmoxopsmuid, Yemosex
HeaHJepTalabckuii, YenoBek pa3yMHbIll. HaxoIKH HCKOIAaeMBIX OCTaTKOB, BPeMs CYIIECTBOBAHMS, 00JIACTh PACIIPOCTPAHEHHUS,
00bEM rOJIOBHOTO MO3ra, 00pa3 KM3HH, OPYIHsL.

UYenoseyeckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOICOMIHAs (E€BpasHiicKas), HErpo-aBCTpalioWaHas (3KBaTOpHAJIbHAs),
MOHTOJIONHAs (a3MaTCKO-aMepHKaHCKas). UepThl IPHCIIOCOOIEHHOCTH MpeNCTaBUTENeH YelOoBEeUECKHX pac K YCIOBHSIM
cymecTBoBaHusl. EnuncTBO uenoseueckux pac. Kpuruka pacusma.

15. | CPNe2. Bo3HMKHOBEHHE U Pa3BUTHUE KU3HU Ha 3eMJIe

16. | IIpoucxoskIeHHE YeIoBeKa

[1P19 - I1P20
JIP 1.1 - 1.6,
JIP2.1-24,JIP 6.1- 6.4

Tema 10. OpranusMsbl 1 OKpPYKaOIIas cpeaa.

Conepixanue: Jkonoeusi Kak Hayka. 3adauu u pasoenvt Koja02uu. Memoowl sK0102udecKuUx UCCIed08aHUl. DKOIO2UYECKoe
MUPOBO33PEHUE COBPEMEHHO20 YeN08eKd.

Cpezbl OOUTaHHUS OPraHU3MOB: BOTHASI, HA3EMHO-BO3LYyIIHASL, IOYBCHHAS, BHYTPHOPTraHH3MEHHASL.

Okonornyeckre ¢axtopel. Kmaccuduxamms skoiormdecknx (akTopoB: aOHOTHUYECKHE, OMOTHYECKHE U aHTPOIOTCHHEIE.
JleficTBHe 3K0IOrNYecKHX (HaKTOPOB HA OPTaHH3MEL.

Abuotnueckue (HakTOphI: CBET, TEMIEpaTypa, BIaXHOCTb. Doromepuoansm. [IpucrmocobneHus OpraHu3MoB K IEHCTBHIO
abnornueckux (GakTopoB. bruonornueckne pUTMBI.

buornueckie (axkTtopsl. Buasl GHOTHYECKHX B3aMMOJCHCTBHIA: KOHKYPEHIMS, XHIIHHYECTBO, CHMOHWO3 M ero (OpMsI.
[Napa3utusm, koomepanus, MyTyalu3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIM3M, HEHTpaiu3M.
3HaueHHe OHOTHYECKUX B3aNMO/ICHCTBHI IS CYILIECTBOBAHHSI OPTAHW3MOB B IIPHPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPHCTHKU MOy sy, OCHOBHBIE TTOKA3aTeNlM IMOIYISIIHN: YHUCIICHHOCTD, IUIOTHOCTh, POXIAEMOCTh,
CMEPTHOCTB, IPUPOCT, MUTpanis. JJHHAMHKA YHCICHHOCTH TOMYIISIIUH U €€ PEeryJIsIHs.

17. | IIpenmer sxosoruu. JKonoruueckue HakTopbl

TIP11, TIP19, TIP20
JIP 6.3,JIP 7.1 - 7.6

Tema 11. Coob1ecTBa 1 IK0OJIOrHYECKHE CUCTEMBI

Conep:xanue: CoolOuiecTBO OpraHu3MoB — OuoreHo3. CTpyKTypbl OHMOIIEHO3a: BUAOBAS, TPOCTPAHCTBEHHAs, Tpoduueckas
(mmeBast). Bunpl-nomMuHaHTEL CBsi3K B OHOIIEHO3E.

Dkosornyeckue cucTeMsl (3kocucteMbl). [lorsTne 006 skocucTeMe U 6roreoreHo3e. PyHKIHMOHATBHBIE KOMIIOHEHTHI
9KOCHCTEMBI: TIPOIYLICHTHI, KOHCYMEHTBI, peAyIIleHThl. KpyroBopoT BelecTs U IMOTOK SHEPTHHU B 9KocucTeMe. Tpodudeckue
(TMIeBble) YpOBHU SKocucTeMbl. [InmieBsie rienu 1 cetd. OCHOBHBIE TTOKA3aTe N 9KOCHCTEMBI: OHoMacca, MPOIYKIIUSL.
DKOJIOrHYecKre MHPAaMU/IBL: IPOAYKIHH, YUCICHHOCTH, OnoMacchl. CBOWCTBA DKOCHCTEM: YCTOHYHBOCTE, CAMOPETYIISILIHS,
passutue. CyKkueccus.

IIprposHbIe 9KOCHCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHCTEMa XBOHHOTO WIIH IIHPOKOINCTBEHHOTO JIeca.




AHTpPOIOTEHHBIE YKOCHCTEMBL. ATPO’KOCUCTEMEL. YPO0IKOCHCTEMBI. bronorndaeckoe 1 X031 CTBEHHOE 3HAUCHUE
arpO3KOCHCTEM M YPOOIKOCHUCTEM.

Buopa3noobpasue kak GpakTop ycToHunBocTH dkocucTeM. CoxpaHeHHe OHOIOrHIECKOro pasHooOpasus Ha 3eMIle.

VYuenne B.U. Beprazackoro o 6uocdepe. I'panuist, coctaB u cTpykTypa 6nocdepsl. XKuBoe BemecTBo u ero GyHKIHH.
OcobeHHocTH GHOChEph! Kak II00aNIbHON IKOCHCTEeMBI. JJHHAMIYeCKOe pPaBHOBECHE 1 0OpaTHasi CBs3b B Orocdepe.
KpyroBopoTs!I BeliecTB U OHOreOXMMHUUYECKHE IUKIIBI DIEMEHTOB (YIIeposa, a30Ta). 30HAIBHOCTh OHocdepsl. OCHOBHBIE
OHOMBI CYIIIH.

YenoeuecTBo B Orochepe 3eminn. AHTPOIOreHHbIe H3MeHeHus B Orocdepe. [ 1o0anbHbIe 9KOIOTHYECKHE MPOOIEMBL.
CocymecTBoBaHNE IPUPOLI U YenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3ys Kak OCHOBA ycToitunmBocTy 6nocdepsl. OcHoBa
PALHOHAIBHOTO YIIPABJICHHUSI IPUPOIHBIMU PECYPCaMHU U MX HCIOIb30BaHue. JloCcTIKeHNUs OMOJIOTHH H OXpaHa MPHPOJIBI

18. | CtpykTypa skocucteM. YdeHue o onochepe

19. | Koncynpramnus no Temam 2 cemectpa. KonrponbsHas pabora

N

20. | Koncynprarmus

ITP11- ITP20

JIP 6.1-6.4,JIP 7.1 - 7.6,
JIP 8.7, JIP 6.3, JIP 7.1 —
7.6,JIP9

HUTOI'O BO 2 CEMECTPE

23

13

N

N

BCEI'O no npeamery

39

19

12

VP — ypoxk; 113 — npaktuaeckue 3ausatust; K — koncynpranuu; CP — camocrositensHast pabota




5. YCJIOBUSI PEAJIM3AIIAU ATAIITUPOBAHHOM PABOYEM ITPOI'PAMMBI

5.1. AOIT CIIO mnpenycMOTpeHO coOmrofeHne TpeOOBaHUN K JOCTYITHOCTH 3JaHUN H

COOPYKEHH KoJIe Ka 1 6€30M1acHOr0 B HUX HAaXOXKJICHHsI, B TOM YHUCIIE:

— OO0ecneueHue JOCTYNHOCTH IPWIETAlOIIE TEPPUTOPUM, BXOAHBIX IIyTeH, NyTel
nepeMenieHus] BHYTPH 3aHUS ISl 00yJaroIIuXCs;

— Hanuume cneuuanbHBIX MeCT B ayAUTOPHSIX g OOydYarolUXCs € OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBbsI U HHBAJINJIOB;

— Hanuuune o0060pynOBaHHBIX CAHUTAPHO-TUTMEHUYECKUX MOMEUICHU [uid oOydaroumxcs
C OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJINIOB;

— Hanuuue cucTeMbl CUTHaIM3allMd M OIMOBELICHHS A OOYydYaroUIMXCS C OrpaHHYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI 1 HHBAJIMJIOB;

5.2. B yu4eOHBIX ayqUTOpHAX (0 BO3MOXHOCTH) CTapaThCsl M30eraTh HCIIONb30BAHUS JIAMIT

THEBHOTO CBETa C JApPOCCENsMU, T.K. OHM MEpLHAIT W u3garoT ryi. [IpeumymiecTBeHHOE

UCIIOJIb30BaHNE CBETOAMOJOB WM JIaMIl JHEBHOTO CBETa C KAUeCTBEHHBIM JIIEKTPOHHBIM

Oamnactom. B ayautopusix He JOMKHO OBITh TyJa MWIH CTPOOOCKOMHUYECKOTO 3ddekra.

ObecnieueHne xopolen akyCTUKHU: He TOJKHO OBITh 9Xa, TOCTOPOHHUX IIYMOB H T.II.

5.3. st peanmzanuu mporpamMmbl OMOTMOTEYHBIA (HOHA KOJUICIKa MMEET IEYaTHBIC H/WIN

DIIEKTPOHHBIE  00pa3oBaTeNbHbIE W  WH(GOPMAIMOHHBIE PECYpChl JJS  HCIOJIB30BAHUS

B 00pa3oBaTEeILHOM MPOIIECCE.

OOyuaronmecss WHBAJIMIBI W JHIA C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBS
oOecrievyeHbl MeYaTHBIMU W (WJIHM) SJEKTPOHHBIMU Y4YEOHBIMHM HU3JIAaHUSMU, aAaNTHUPOBAHHBIMU
pU HEOOXOIMMOCTH ISl 00YUEeHHS YKA3aHHBIX 00Yy4arOIIuXCs.

Obyuaromumes obecriedeH goctyn (yOaleHHBIM JIOCTYH), B TOM YHCIEe B Ccllydae
MPUMEHEHUS JJIEKTPOHHOTO OOy4YeHUs, IHUCTAHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJIOTUH, K
COBPEMEHHBIM TNpo(ecCHOHaNbHBIM 0a3aM JaHHBIX ¥ HWH(POPMALMOHHBIM CIIPAaBOYHBIM
cHCTEMaM.



