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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 TMCUXOJOTMUECKUX MPEANOCHUIOK K €€ M3y4eHHIO0 O0y4yaroUIMMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKKe IOAXOAbl K OTOOpY COJEpXaHUs, K OIpPEIesICHUIO
IUTAHUPYEMBIX PEe3ylbTaTOB, METOAMYECKUE MOAXOAbl peah3alli y4eOHOro mpeamera s
00yyaroluxcs ¢ HapylIeHHEM OIOPHO-BUTaTEIBLHOIO allapara.

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

[Tnanupyemblie pe3yabTaThl OCBOSHUS IPOrPAMMBI IO OMOJIOTUU 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
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUSA U TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Memoouueckue nodxoowt peanuzayuu yueonozo npeomema «buonozun» ona
o0yuawuxcsa c Hapyuienuem onopHo-06U2amenbHo20 annapama
Ilpunyunst u nOOX00bl K peanu3ayuu a0anmuposantol padoueii npozpammol

Ilpaxmuuecku 6ecb meopemuyeckuii y4eOHbll Mamepuanl npocpammsl Nno npeomemy
«buonocusy oocmynen 0nsa eocnpusmusn odyuarowumucs ¢ HOJ[A, u ocnoenvie nowamus
OaHHO20 KYpCA UMU YCNEWHO YCB8AUBAIOMCA, NOCKOAbKY U3VdeHue Ouonocuu OCHOBAHO HA
KOHKPEMHbIX OUONI02UYECKUX 0OBLEKMAX OKPYHCAIoue20 Mupd — HCUBLIX OP2AHUBMAX CBOell
Mecmuocmu, 3Hakomulx obyyarowumcsa ¢ HOHA uz nakonnennozo socuznennozo onvima. OOHAKo
8 CB853U C 0CODEHHOCMAMU pa3eumus 0sueamenbHol cghepvl ooyuarowuxca ¢ HOA evinonnenue
bonvutell wacmu NpAKMUYecKux pabom npocpammuvl Kypca umu 3ampyoueHo. Ilosmomy
8bINONIHEHUE NPAKMUYECKUX pabOm ModHcem OCYWecmensamscsa ¢ UCNOAb308aHUe Yupposo
00pazosamenvHoll cpedbl: BUPMYATbHBIX 1aOOpamopuil, 00paz08amenbHbIX MaAmMepudios u cemu
Hnmepnem.

Ilpu peanuzayuu npunyuna ougpdepenyuposarnHo2o (UHOUBUOYATLHO20) NOOX00Ad &
obyuenuu o6uonoeuu yuawuxcai c¢ HOJIJA Heobxo0umo yuumvleams Ypo8eHb paA36UMUs
MAaHYanbHulX HABbIKo8 obOyuarowuxcs. Ilpenodasamens 6 npoyecce o00yyeHus onpeodensem
B03MONCHOCMU ~ 00YYAIOWUXCS  BbINOJHAMbL — NUCbMEHHble  pabomvl,  NOJIbL308AMbCS
0bopyoosanuem 6 npoyecce GbINOIHEHUs npakmuueckux pabom. Tak dce 6 npoyecce oOyueHus
buonozuu, npenooasamenio HeoOXOOUMO YUUMbIBAMb YPOBEHb U KAYeCMB0 pPA3GUMUs YCIMHOU
axcnpeccugroli peuu oobyuarowuxca ¢ HOJIA. [lpu HedocmamouHoM yposHe ee pazsumus
HeoOX00UMO UCHONIb308AMb MAKUE MemOoObl MeKYue20 U NPOMeNCYMmoyH020 KOHMPOIS 3HAHUU
obyuarowuxcs, Komopvie Obl 0O0BEKMUBHO NOKA3BIBAIU Pe3YIbMAMUSHOCHb UX 00YyYeHUs.



Hanpumep, oonoti uz ¢oopm konmponsn pezyromamos yueOHOU O0esmenbHOCMU 00y4arouuxcs ¢
HOJ/IA saensemcsa ucnonvzoganue 31eMeHMO8 NPOSPAMMUPOBAHHO20 KOHMPOJ (nepgokapm),
20e 8 mabauyy 3anecenvi onpocwvl u omeemvl. QOYUAIOWUMCA OCMAEmMcsl NOCMABUMb MOJbKO
3HaAK coomeemcmeus «+» Ha nepeceuenuu KomkpemHwvlx cmpok. Taxas ¢opma nposepku
3anHuMaem MUHUMAIbHOe Koaudecmeo epemenu. ObOpazyvbl Kapm Mmodxcem paspabomams u
€030amb 8 UHMEePAKMUBHOM hopmame npenooasamens 8 COOMBEMCMBEUU C UHOUBUOYATbHLIMU
B03MONCHOCMAMU  00YYAIOWUXCS, XAPAKMEPOM NPOUOEHHO20 MAMePUuaild U JHceraemvlmu
pe3yIbmamamu €20 YC8oeHUsl.

Kpaeseoueckuii npunyun 6 odyuenuu duonozuu no3eosiem cmpoums ooyuerue ouoniocuu
COCNACHO OUOAKMUYECKOMY NPABULY «OM U3BECMHO20 K HEU3IBECMHOMY», «Om OaU3Ko20 K
oanekomy», Hab0ams 8 3HAKOMOU MeCMHOCHU, 8 NOBCEOHEBHOU 0OCMAHOBKe OUONIOSUYECKYIO
OelicmeumenbHOCMyb, pe3yabmamovl HAOM00eHUll UCNOIb308aMb OISl (POPMUPOBAHUST NOHAMULL,
m.e. YCMpawamv aOCMpaKmHoCmy OUOIOSUHECKUX NOHAMUU U UX MeXAHUYecKoe )CceoeHue
npuoame 6cemy 00yueHuUIo, a He MOIbKO YCBOCHUIO OUO0SUU.

OcHOBHbIM ~ OUOAKMUYECKUM —CPeOCmeoM 00yueHuss Ouono2uu aensiemcsi y4eOHO-
NPAKmMu4ecKas O0esmenbHOCMb 6 PAMKAX CUCIEeMHO-0esimelbHOCMH020 nhooxoda. Ocoboe
3HAYeHUe UMerm npooyKmMueHble MeXHOI02UU npenooasanus: npooiemuo-npoexkmusie, UKT. A
makaice npunyun ouggepenyuposarnno2o nooxooa. B npoyecce uzyyenus Kypca ucnonb3yiomcs
Kax obujeyuebHble, MaK u cneyudibHblie Memoosvl 0esimeIbHOCMU.

OcHogubie MemooOvl, npumeHsemvle npu oOyuyeHuu Ouono2uy, - HaA2AA0HbIE U
npakmuyecKue, Komopbvie UCNOAb3VIONCA 8 COUeMAHUU CO CIOBECHbIMU Memodamu ooyyenus. M3
NPAKMUYECKUX Memooos obyueHus credyem o0cobo evloenums HabooeHue. B npoyecce
HaOI0OeHULl 00YUarWUecs: YHamcst GblAIAMb CYWEeCMBEHHbLE NPUSHAKU U CEOUCMBA 00bEKMO8
u saerenull dcusoi npupoovi. Opeanuzayus HAOAOOEHUL HeobXoouma Oas1 pa3eumust
HAOIIOamMeNbHOCMU U AKMUBU3AYUU  NO3HABAMENbHOU  OesIMENbHOCMU  00YUAIUWUXCS,
Gopmuposanus cucmemvl 3HAHUL 0 MHO2000PA3UU PACMEHUU U HCUBOMHBIX, 0COOCHHOCMSX UX
CMpoenus u cpeobl 0OUMAaHUSL.

IIpoyecc obyuenus Ouonrocuu CMpoumcs Ha WUPOKOM UCNOIb308AHUU HALTAOHOCIU 8
coomeemcmeuu ¢ oowumu npasunramu. OOHAKO 6 YACMHOCMAX NPU 0OVUEHUU CMYOeHMO8 C
HOJIA ux npumeneHue omauuaemcs onpeoeieHHbiM C80eobpasuem, Ymo no360a51em Yuumvléams

. 3ameO0NIeH bl meMn YOPMUPOBAHUSL SHAHUT,
. VMOMAAEMOCIb,
. NO3HABAMENbHYI0 NACCUEHOCHIb.

B ces3u ¢ 6vicokoll cmenenvio ucmowaemocmy 6HUMAHUsL U NpeobIadaHuem y MHO2UX
ooyuarowuxcs ¢ HOIA nenpou3sonvHocmobio GHUMAHUSA HAO NPOU3BOJIbHLIM HE0OX00UMA CMeHA
8UO08 OesimeNbHOCMU HA YpoKe (Yepedosanue YCMHOU U NUCbMEHHOU pabomvl, pabomvl ¢
HA2NIAIOHBLIM  MAMepuailom, pabomel Ha Komnviomepe u m. 0.). Yuumwieas ocobennocmu
pazeumus  namamu y obyuarowuxca ¢ HOJ/[A, yenecoobpazno npumeHnenue Ha paziuyHbLX
amanax ypoka npuéma MHO20KpAMHO20 HNOBMOpeHUs usyyaemvlx nowamuu. Tax Kak
08ucamenbHas NAMAmMb Yy 00yYaloWuxcs pazeueaemcs ¢ Ono3oamuem U ce0eobpasHo, a
MexaHudecKkas namamo npeoonadaem, Um mpyoHo 3anOMHUMb NOCIE008AMeNbHOCHb OeliCEUl
APpU BbINOIHEHUU PA3TUYHBIX YAPAXCHEHUU U 3A0aHULl HA NOHUMAHUE OUOL02UYECKUX S6NeHUI.
Ilosmomy npu 6vINOAHEeHUU 3A0AHUL, CEA3AHHLIX ¢ HAOMOOEHUAMU 34 OUOLOCUYECKUMU
obvekmamu, 3a0aHuti HA NOHUMAHUE CYWHOCMU SBIEHUS JHCeNAMeNbHO UCNOIb308AMb
AneopumMMbl 8bINOIHEHUS 3A0AHULL, YémKUe NOCIe008amelbHble UHCMPYKYULU.



Xapaxkmepucmuka 0cooblx 00pazoeamebHblX nOompedHocmeil

—  HeoOX00UMO UCNONbL308AHUE CHEeYUAIbHbIX Memo008, NPUEMO8 U Cpeocme
o0bOyueHus (6 mom ducie Cneyualusupo8aHHvIX KOMHLIOMEPHLIX U ACCUCTNUBHBIX
MEeXHONI02Ull), 00eCneuUusanwux pealu3ayuro «0OX00HbIX nymety o00yueHus,
Hanpumep, UCNo1b308aHUe BUPMYATLHOU OUON02UYECKOU 1aD0pamopuu.

—  NpeoMemHO-npaKmuyeckuil xapakmep oOyuenuio Ouono2uu U ynpoujeHue
cucmemvl y4eOHO-NO3HABAMENbHBIX 3A0aU, peuldemMblx 8 npoyecce 0o6pa308anusl,

— cneyuanvHoe oOyueHue «NepeHocy» COPMUPOBAHHBIX OUONOSUYECKUX 3HAHUL U
VMeHUuti 8  HOGble  cumyayuu  83aumooelicmeus ¢ OKpydcaoujel
oeticmaumenbHOCmoio;

—  CneyuanbHas NoMowb 8 PazeUmul 803MONCHOCHeEU 8epOAIbHOU U He8epOAIbHO
KOMMYHUKAYUU HA YPOKAX OUONOUU,

— obecneuenue  0coOOU  NPOCMPAHCMBEHHOU U  B6DEMEHHOU  OpP2AHU3AYUU
0bpazosamenvHoll cpeobl;

—  HeoOX00UMO UCNONB306AHUE ONOp ¢ demanuszayuel 8 gopme arcopummos OJis
KOHKpemu3ayuu 0etcmsuti npu camocmoamenbHou pabome.

2. COAEP)KXAHUME OBYYEHUSA

Tema 1. Buosorusi kKak Hayka.

buonorus kak nayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
(OopMUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. CucremMa OMOJIOrMYeCKUX HayK.

MeTo/1p1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHE,
KJIaccu(uKanus, MOICITMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JleMoHCTpanuu:

[Toptpetsr: Y. HJapsun, I'. Mennens, H.K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS KUBOW TPUPOIBI».

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMA.

XKussle cuctembl (OnocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTINYMe >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU IPUPOJIBI.

Ceoticmea Ouocucmem u ux pasHoobpaszue. Ypoenu opeanuzayuu Ouocucmem.

MONEKYIAPHBIU, KJ1emouHbll, mKaHeeull, Op2aHU3MeHHbIU, NONYIAYUOHHO-BUO0BO,
aKocucmemuslil (buozeoyenomuieckuil), buocghepHulil.
JeMoHcTpanmu:

Tabnuiel 1 cxembl: «OCHOBHBIE TMPU3HAKH KU3HU», «YPOBHU OpraHU3alMU >KUBOUN
PUPOIBI».

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMHUYECKHUIH COCTAB M CTPOCHUE KJIECTKH.

XUMHUYECKUH ~ €OCTaB  KJIETKH.  XUMHUYECKHE  DIIEMEHTBL:  MaKpOdIJIEMEHTHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpasbHbIE BEIleCTBA.

OYHKIMKA BOABI U MHUHEPAIbHBIX BellecTB B kieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benxu. Coctas u ctpoeHue 0enkoB. AMMHOKHUCIIOTH — MOHOMEpHI OenkoB. He3ameHnumbie
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.



®epMmeHTHl — Ouonornueckue karanuzaropel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHT,
cyocrpatnas crenuduunocte.  Kodepmentsl. Burtamunpl. Otnwuus  QepMEeHTOB  OT
HEOpPraHUYECKUX KaTaJIn3aTOpPOB.

VrneBoasl: MoHoOcaxapuabl (IVIFOKO3a, pubo3a U J1e30Kcupub03a), JIucaxapuibl
(caxaposa, JiakTo3a) M MOJUcaxapuiabl (Kpaxmal, TJIUMKOreH, IeJUTI0I03a). buonoruveckue
(GYHKIIUH YTIIEBOJIOB.

Jlumuapr:  Tpurmuuepuasl, Gocomunuasl, crepounsl. [uapodmibHO-THIPODOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB U JIMIHUIOB Kak
MCTOYHUKOB PHEPIUH.

Hyxneunosbie kucnotel: JIHK nu PHK. Hykiieotnapl — MOHOMEpBI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne n ¢ynkuunu JHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
GYHKIIHH.

[Muronorus — Hayka o kierke. Kinerounas teopust — npumep B3aUMOICHCTBUA HIEH U
(akTOB B HAYYHOM ITO3HAHUU. METO/Ibl N3y4EHUsI KIIETKH.

Knerka xak nenoctHas xuBas cuctema. O0mue Npru3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyibl JIHK kak reneTnueckuil anmnapat, cCucTeMa CUHTe3a Oernka.

Tunsl KIeTOK: 3ykapuoTHyecKas U Hpokapuorhyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoit kineTku. Kierounas crenka 6akrepuil. CTpoeHne 3yKapuOTHYECKOM KIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (PYHKIHU.
[TInasmatuueckass memOpana, e€ cBoiictBa W (QyHkmuu. LluTorurasma m e€ oOpraHoWabL.
OnnomemOpanHble opranonasl kietku: JIIC, anmapar 'onbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MMUTOXOHAPUH, IMiuacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUNA U IJIACTHI.
Bunp! nnactun. HememOpaHHbIe OpraHOM bl KJIETKH: pUOOCOMBI, KIETOUHBIN LIEHTP, LIEHTPUOIIH,
pEeCHUYKH, KryTUKU. DyHKIIMK OpraHoOUA0B KIIETKU. BKitoueHus.

Snpo — peryasaTopHsblii LeHTp KieTku. CTpoeHue sapa: sjiepHas 000J04Ka, Kapuora3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

Tpancnopt BelecTB B KJIETKE.

Jlemoncmpayuu:

[Toptpetsr: A. JleBenryk, P.I'yk, T.IlIBann, M. llneiinen, P. Bupxos, [[x. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K.M. bap.

Huarpammsl: «PacnpeneneHne XUMHUYECKMX JJIEMEHTOB B HEKUBOM IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabnuyvr u cxemwvi: «llepmoguyueckass TabiMIa XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHON KieTku», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUmuasn.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyIOBaHUE IS MPOBEACHUS HAOIIOICHHM,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, )KMBOTHBIX M OaKTEpHUaTbHBIX
KJIETOK.

Jlabopamopnvie u npakmuyeckue pabomoi:

[IpakTuueckoe 3anarue Nel. CpaBHeHHE CTPOEHUS KJIETOK paCTeHU, TpuOOB 1 OakTepuit

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

Obmen  sewecms, unu memadborusm. Accumunayus (niacmuyeckuil o0OMeH) U
ouccumunayusi (IHepeemudeckuli. 0OMeH) — 08e CMOPOHbL eOUHO20 Npoyecca MemadoIusmMd.
Ponv 3axonos coxpanenus eewjecma u dHepeuU 8 NOHUMAHUU MemaboIusmd.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHsbi. Poib hepMeHTOB B 00MEHE
BEIIECTB U MPEBPAIICHUH SHEPTUHU B KIIETKE.



@otocunte3. CBeroBas u TeMHOBas (aszbl (ortocuHTe3a. Peakmum doTtocunTesa.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3a IS KU3HH Ha 3emiie. BiusHue ycioBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAYEHUE XEMOCHHTE3a ISl )KM3HU Ha
3emie.

OHepreTuyeckuii oOMeH B KieTke. PaciiernsieHue BeUIECTB, BbIICICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTanbl dHEpreTuueckoro oomena. ['nmukomus. bpoxenne u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakniun matpuunoro cunTe3a. ['enermueckas undopmanusa u JIHK. Peamuzamms
TeHEeTUYeCKON MH(popMalMu B KieTke. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblid cuate3 PHK. Tpancusius — 6uocuaTe3 Oenka. Drtanbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnemounvie  opmur  owcuznu  —  eupycvl. Hcemopus — omkpelmus — 8upycos
(. U. Hsanosckuii). Ocobennocmu cmpoeHusi u JHCUHeHHbL Yuki eupycos. bakrepuodaru.
bonesnu pactenwuii, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIe BUpycamu. Bupyc numMmmyHoaedunmra
yenoBeka (BUY) — Bo3oymaurens CIIM/la. OOpaTHasi TpaHCKPHIIIHMS, peBEpTa3a U WHTETpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

Jlemoncmpayuu:

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

Tabmumer w cxembl: «Tumbl  mutanusy, «Metabommsmy,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnoporiacty, «Potocunte3», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIMJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

Obopyoosanue: moaenu-ammiukanun «Y npoenne JIHK u Tpanckpunims», «buocuHTe3
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Jlabopamopuvie u npakmuyeckue pabomol:

[IpakTuueckoe 3anarue Ne2. CpaBHEHHE MTPOLIECCOB POTOCUHTE3A U XEMOCHUHTE3a

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nuki, WiaM >KU3HEHHbIM LUK KieTku. Mutepdaza u muros. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peaknus marpuunoro cunteda JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. J[MIIOMIHBIMA W TarUIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. L{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kinerku — muto3. Cragum mutosa. Ilpormeccsl, mpoucxonsdiue Ha pa3HbIX
CTagusaX MUTO3a. BHoJIornueckuii CMEICI MATO3A.

[IporpamMmmupyemas rubenb KJISTKH — alloNTo3.

@opMbl  pa3MHOXKEHHMSI OpraHU3MOB: Oecmojioe U mosioBoe. Buaesl  Oecronoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, NMOYKOBAHHWE OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE,
BEreTaTUBHOE pa3MHOKeHHue. VCKycCTBEHHOE KIIOHMpPOBAaHHE OPraHW3MOB, €0 3HAUECHUE JUIS
CEJIEKIINH.

[TonoBoe pa3zMHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Craguu meito3a. [lporeccsl, npoucxondie Ha cTagusx Menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbIC M 3HaYEHUE MEN03a.

I"ameTorenes — npoiecc 00pa3oBaHus MOJOBBIX KIETOK Y KUBOTHBIX. [10I0BbIE jKene3sl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo3ouj,
AWIEKIeTKa) — chepMaToreHe3 M ooreHe3. (OcoOEHHOCTH CTPOEHHUs SIMIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WupuBuayansHoe pa3BuTHE (OHTOreHe3). DMOpUOHANbHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranoretes. IloctamMOproHanbHOE pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,



HenpsMoe (TMYrHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHHU3MOB, (DAKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXKIEHHBIEC YPOJCTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 [IBETKOBOIO PACTEHMsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

Jlemoncmpayuu:

Tabnuue! u cxembl: «@OpMbI pa3MHOKEHHsI OPraHU3MOBY, «/|BOIHOE OII0A0TBOPEHUE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOKEHHE pacTeHUn», «JleieHne KIEeTKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KileTOYHbI LUK,
«Permukanus THK», «Mutos», «Meio3», «llpsamoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKOIIUTAIOIIUX U 4eJI0BEKa», «OCHOBHBIE CTaJUM OHTOTEHE3A».

ObopyoosaHue: MUKPOCKON, MHUKporpenapartbl «CrnepMaTo30Uabl MIIECKOIHUTAIOLIETOY,
«linexnerka Miekonurawplero», «KapnoknHe3 B KIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmnKanys «/lenenue kierku», moaens JJHK, mogens meradazHoii XpOMOCOMBI.

Jlabopamopnvie u npakmuueckue pabomoi:

[IpakTuueckoe 3anatue Ne3. CpaBHEHHE [TPOLIECCOB MUTO3a U Mei03a

Tema 6. Hacsie1cTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer m 3amaum renetuku. HMcropus pasButus TeHETHKU. Ponb murTosornu u
SMOPHOJIOrMH B CTAHOBJICHUU I'€HETUKHU. BKiax pocCHiiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUI0JIOTUYECKUM, LUTOr€HETUUYECKUM, MOJIEKYJIIpHO-
reHerudeckuii). OCHOBHbIE T€eHETHUYECKHE TOHATH. | eHeTnyeckas CHMBOJIMKA, UCTIONb3yeMast B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJIENOBaHUs  IPU3HAKOB,  yCTaHOBJIECHHble . MeHuenem.
MoHorudpuaHOEe CKpeIrBaHue. 3aKOH eHHO-00pa3usi THOPUIOB MepBOTO MOKoJeHwHs. [IpaBuiio
JOMHMHHUPOBaHMs. 3aKOH pAcCIUEIUICHHs Ipu3HakoB. ['mmnore3a uyucrorel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHME.

JurnOpusiHoe CKpelMBaHUE. 3aKOH HE3aBUCHMMOIO  HAC/IEOBAaHUS  INPU3HAKOB.
LluToreHeTHUeCKUe OCHOBBI JUTHOPHUIHOTO CKPEIIMBaHHA. AHAIM3UPYIOIIEEe CKPEIIMBaHHE.
Vcnonb30BaHue aHAIU3UPYIOLIETO CKPEIMBAHU ISl ONPE/IEICHUs TEHOTUIIA OCOOH.

CuemnnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana 1o clremieHHOMY
HacJeI0BaHNIO TeHOB. HapyllleHue cleruieHys TeHOB B pe3yabTaTe KPOCCUHIOBEpa.

XpOMOCOMHas1 TEOPHS HACJIEICTBEHHOCTH. [ eHeTHYeCKue KapThl.

I'enernka nosa. XpoMOCOMHOE OINpEAEIEHUE M01a. AYTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
I'omorameTHele W rereporaMeTHble OpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX €
IOJIOM.

N3menunBoCTh. BuABI M3MEHUMBOCTH: HEHACJEACTBEHHAss M HACIEACTBEHHasd. Poub
cpeabl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKa  MOIU(PHUKAIIMOHHON
M3MEHYMBOCTU. BapuanMoHHBIA psii UM BapuanuoHHas kpuBas. Hopma peakuum mnpusHaka.
KonuuecTBeHHBIE M KadeCTBEHHbIE INIPU3HAKM M MX Hopma peakuuu. CBoicTBa
MOIM(PUKAITIOHHON U3MEHUNBOCTH.

HacnencrBenHast, Uiy reHOTUIIMYECKAs, I3MEHUYUBOCTh. KoMOMHATHBHAS N3MEHUYNUBOCTb.
Meiio3 u moNOBOM mponecc — OCHOBa KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMoHHas
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTalMid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YacToTa u
NPUYMHBI MyTalil. MyTtarenHble GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACJIEICTBEHHOM
n3MenunBoctyu H.U. BaBuiosa.

BresaepHas HacIeICTBEHHOCTh U U3MEHUYHUBOCTbD.

I'enernka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T'€HETHKH YeEJIOBEKA!
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXMMHUYECKUN, MOJICKYISPHO-
reHeTuueckuil. COBpEMEHHOE OIpPENEICHNE TE€HOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTHUIUpPOBaHKWE, B TOM yucie ¢ nomompio [1[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTuBHble MyTanuu. CTBOJOBBIE KIIETKH.
Tpunyunel 300p06020 06pasa HcuzHu, OUASHOCMUKU, NPODUIAKMUKYU U 1e4eHUsI 2eHEMUYECKUX



bonesnel. MeaUKO-TEHETHUECKOE KOHCYIbTHPOBAHUE. 3HaAueHUe MeOUYUHCKOU 2eHemuKu 6
npedomepawjeHul u le4eHuu 2eHemu4eckux 3a001e6aHull 4ei08exd.

Jlemoncmpayuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. YerBepuxor, H.B. Tumodeen-
Pecosckuii, H.W. BaBuios.

Tabmuupl 1 cxeMbl: «MOHOTHOPUIHOE CKPEITUBAHKUE U €r0 IUTOTCHETUYECKAsi OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[MTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunHoe ckpenBanue», «llUTONOrMYECKHE OCHOBBI JUTHOPHIHOTO CKPCIIUBAHHI,
«Mero3», «B3anmMoneicTBie allIeNIbHbIX I'€HOBY, «I €HeTHnYeCKue KapThl pACTEHUMN, JKUBOTHBIX
1 4YesnoBekay, «l'eHeTuka moiia», «3aKOHOMEPHOCTH HACIEIOBaHMS, CIEIJIEHHOTO C IOJOMY,
«KapuoTunsl YenoBeka W OKHBOTHBIX», «Buubl wu3MeHumBOCTHY, «MoaudukanmoHHas
U3MEHYHMBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa TpymI KpoBu», «MyTalmoHHas
H3MEHYHBOCTBY.

Obopyoosanue: Moaenu-aniummkanun «MoHOTHOpUAHOE CKpenuBanue», «HemomHoe
JOMHHHUPOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpecT XpomMocom», MHKPOCKOI H
Mukpornpenapar «/Ipo3oduna» (Hopma, mytanuu HopMbl KPbUIEEB U OKpPACcKU Telna), repbapuit
«I"opox moceBHOW».

Jlabopamopusie u npakmuuecxkue pabomoi.:

[IpakTuueckoe 3ansitue Ned. PerieHue reHeTHUECKUX 3a7a4;

[Ipaktuueckoe 3ansTueNeS. 3yueHrne n3MeHUMBOCTH.

Tema 7. Cesexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W TPOIECC. 3apOXKACHUE CEICKIMM M JOMECTHKAlUsA. YUYECHHE
H.W. BaBunoBa o 1meHTpax MPOUCXOXKJIEHUS U MHOT000pa3usl KyJIbTYPHBIX pacTeHui. L{eHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIIMU. MacCoBBId ¥ MHAUBHUIYAIbHBIH OTOOPHI B CEIEKIUU
pacteHuii U KUBOTHBIX. O1ieHKa 3KCTephepa. bIM3KopoCTBEHHOE CKpEeNIMBaHUe — WHOPHIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wnm ruOpuaHas CHIa.
Hepoacteennoe ckpemmuBanue — ayrOpuauHr. OtnanéHHas rubpuamuzanus U e€ yCIexw.
HckyccTBeHHBIM MyTareHe3 W IMOJIYy4YeHUE MOJUIUIONJI0B. JIOCTHIKEHHUSI CEeNEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kKak OTpacib MPOU3BOJCTBA. ['€HHas HMH)KEHepus. OTalbl CO3JAHUS
pexomOunantHoit JIHK u Tpancrennsix opranumsmon. Kierounas wunxkenepus. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHME M 3Tudeckue mnpobiemsl. MO -
TeHETHUUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

Jlemoncmpayuu:

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

Tabmuubl U cxembl: kapta «lL{eHTpBI TPOUCXOXKIEHUS M MHOTO00pa3usi KyJIbTYPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Pabotel akagemuka M.®. UBanoBay, «[lomummonnus», «OOBEKTHI
onorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM.

ObopydosaHue: MYISDKUA TIIOJOB M KOPHEIUIOAOB JUKUX (OPM U KYIBTYpHBIX COPTOB
pactenui, repbapuii «CebCKOX03sIIICTBEHHBIE PACTCHUSI.

Tema 8. IBoIIOLIMOHHAS OUOJIOTHSI.

[Ipennochuik BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHH. DBOJIONMOHHAS TEOpUS U €€
MeCTO B OMOJIOTHU. BinsiHIE YBOIOIIMOHHONM TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeuzerenbcTBa 3BOJONHH. [lal@OHTOIOTMYECKHE: TIOCIEOBATEIHPHOCTD TOSIBIICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JIETONHUCH, Tepexoanble popMbl. buoreorpadudeckue: cxoacTBo
U paznuune GayH U Gpiop MaTEPUKOB U OCTPOBOB.



DOMOPHOJIOTHYECKUE: CXOJACTBA U Pa3iuyusi SMOPUOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTWYHBIC, PYAMMEHTAapHBIC OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonmonHass Tteopus Y. JlapBuna. Ilpeanocbulku BO3HHMKHOBEHHUS JapBUHHU3MA.
JIBIOKyIlMEe CHMJIBl  3BOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCoOB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonuu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak eqMHULA BUIA U 3BOJIIOLUY.

JBmkymme cuibl (pakTophbl) HBOJIONHMKA BUJOB B Mpupoae. MyTallMOHHBIN Tpolece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u

MHUTpaLHSL.

EcrectBeHHbI 0TOOp — HampaBistoimuii Gpakrop 3BosoIUH. DOPMbI €CTECTBEHHOTO
otbopa.

[TpucocoOAeHHOCT, ~ OpPraHM3MOB ~ Kak  pe3yibTar  3BOJIOIMH.  [Ipumepsl

nprUcnoco0IeHNH Y OpraHu3MoB. ApoMOp(O3bI H UAHO-aJATAIIUH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpauueckoe, IKOJIOTHIECKOE.

MakposBomronus. PopMel 3BomonuK: (UIIETHYECKas, IUBEPreHTHAsI, KOHBEPIeHTHAs,
napasuiensHas. HeoOpatumMocTs 3BoOMIONUH.

[Ipoucxoxaenue  OT  HecHeUAIM3UPOBaHHBIX  mIpenkoB.  [Iporpeccupyromas
crienManu3anus. AfanTuBHas padanusl.
Jlemoncmpayuu.

Hopmpemur: K. Jlunne#t, XK.b. Jlamapkx, Y. Hapsun, B.O. Kopanesckuii, K.M. bap,
9. I'exkenb, @. Mrosnep, A.H. CeBepiios.

Tabnuyer u cxemwvl: «Pa3BuTHE OpPraHMYEecKOro Mupa Ha 3emie», «3apoibln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  oTOOpP», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
JKUBOTHBIX», «[Tonmynsiumy, «MyTanuuoHHas U3MEHYUBOCTBY, «ApoMop(o3bI»,
«Mmunoanantanuny, «OO0mmas aereHepanus», «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBaHue», «lIpucrnoco0i1eHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B11000pazoBaHue», « IKOJOTUIECKOE BUI00OPA30BAHUE.

Obopydosanue: HabOp TIONOB U ceMsH, Koiekuus «[IpuMepsl 3alUTHBIX
MPUCTIOCOOTIEHUN Y dKUBOTHBIX).

buoreorpaduueckas kapta Mupa, Moaens anruiukanus «llepekpéct xpomocomy.

Jlabopamopuvie u npakmuueckue pabomui:

[TpakTryeckoe 3ansaTue Ne6. MzyueHue nmpucrnoco6JIeHHOCTH OpraHu3MOB.

Tema 9. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU HA 3em.Jie.

JloHayuyHble MpEACTaBICHUS O 3apOXkKACHUM XKU3HU. HayuHble rUnoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M TMaHCIepMHUs. XUMHUYecKas BOJIOINUS. AOHOTEHHBIN CHHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPTaHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKICHUE
XUMUYECKOW 3BoJronnK. HavanbHble 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®dopmupoBaHrue MeOpaHHBIX CTPYKTYp U BOSHHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKU M UX
sBoIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

Pa3Butue xm3Hum Ha 3emsie mo 3paMm U nepuogam. Karapxeil. Apxelickas u
npoTepo3oiickast dpel. [laneos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30iickas 3pa 1 €€ epruobl: TPUACOBBIN, FOPCKHI, MEJTOBOM.

Kaitno3oiickas spa u e€ nepuobl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.



XapakTepucTuka KJIMMaTa M TeOJOTHYECKHX MporieccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
PaCTUTENHHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHHil W >KUBOTHBIX. [losiBiieHwme,
pacuBEeT U BHIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BOOIHH. OCHOBHbBIE CUCTEMATUYECKUE
TPYIIIBI OPTaHU3MOB.

Deonroyuss  uenosexka. Aumpononocusi kax Hayka. Pazeumue npeocmaenenuii o
npoucxodcoenuu yenogexka. Memoovwl uzyuenus anmponoeenesa. Cxoocmea u pasnudus yenosexa
u ocusomuwix. Cucmemamuieckoe noloHiceHue 4elosexd.

JBwxyumme cuibl (pakTopsl) aHTpomoreHesa. HacneacTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUl TpYZAa, MBILIUICHUE,
peub.

OcHOBHbBIE CTaJMM W BETBU SBOJIIOIMH YEJIOBEKA: aBCTPAJONMUTEKH, UENOBEK yMEIbIid,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCkui, YenoBek pasymsbld. Haxonku
HCKOMAeMbIX OCTATKOB, BpPEeMsl CYIIECTBOBaHHS, 00JACTh pacnpoCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpOINeouIHas (€Bpa3uiickas), Herpo-
aBcTpajionsiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAsA  (a3uaTCKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENIe YeNOBEYECKHMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

Jlemoncmpayuu.

[Toptpetsr: @. Pean, JI. Tlactep, A.W. Onapun, C. Mumep, I'. FOpu, Y. lapBus.

Tabmumet u cxembl: «Pa3BuTue OpraHuyeckoro wmwupay», «PacTurenbHas KIETKay,
«KupoTtHas kierka», «lIpokapumornueckas kinerka», «COBpeMEHHas CHCTEMa OPraHUYECKOTrO
Mupa», «CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHS YeIOBEKa U UeIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MeCTa NaJEOHTOJOTMYECKHMX HaXOJOK IPEJKOB COBPEMEHHOI'O YEJIOBEKa,
«pesneitmue monny», «Ipesrue mroam», «llepBeie coBpemeHHbIe Noan», «YernoBeuyeckue
paceD».

ObopydosaHue: TeOXpOHOIOTHYECKas Ta0IHIIa

Jlabopamopuvie u npakmuueckue pabomui:

[TpakTuueckast padora Ne 1. «3ydeHre HCKOMAaeMbIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUIEKLIUSAX .

DKCKypcusi «IBOJIOLNS OPTaHUYECKOTO MHUpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN N
KpaeBeIUeCKU My3eil).

Tema 10. Oprannsmsl 1 OKpysKauasi cpeaa.

Oxonoeus kak Hayka. 3aoauu u pazdenvl 9Konocuu. Memoovi IKONOCUYECKUX
uccnedosanuil. IK0n02ULeCKoe MUpoB8o33peHUe COBPEMEHHO20 4el08eKd.

Cpenbl  oOWTaHMsI ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAas,
BHYTPHOPraHU3MEHHAsI.

Oxonornueckue (axropel. Knaccudukanust sxonorudeckux (GpakTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QaxkTophl:  CBET, TEMIEparypa, BIAXHOCTb. DoTonepuoausMm.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (paKTOpOB. bruonornyeckue puTMsl.

buotnueckne ¢daxkTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomeparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanusM. 3HaueHHe OUOTUYECKUX
B3aMMOJICHCTBUM JJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHUKU nomynsuud. OCHOBHbIE TIOKAa3aTeNU MOMYJISINU:
YUCJIIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHammuka
YUCIIEHHOCTH MOMYJISIIIUY U €€ PeryJssaiusl.

Jlemoncmpayuu:

[Moptpetsr: A. I'ym6onbar, K.®. Pynbe, 3. I'ekkens.



Tabnuuer u cxemsl: kKapta «[Ipupoansie 30Hb1 3eMiuny, «Cpebl 0OUTaHUSI OPraHU3MOB,
«Doronepuogusm», «llomymsanun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJISALUU
uHy30pun-Typenbskn», «llumessie memnm.

Tema 11. Coo0111€cTBA M DKOJOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CrTpykTypel — OHOLIEHO3a:  BHIOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumeast). Bunpl-noMuHanTel. CBsi3u B OMOLIEHO3E.

DKOJOru4ecKre CUCTeMbl (dKocucTeMbl). [loHAaTHe 00 SKOCHUCTEeME U OHOTreoIeHO3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBl, PpEIYLICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPIUM B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE II0Ka3aTesld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHPAMHIbL: TPOAYKIMH, YUCIEHHOCTH, Omomaccel. CBoiicTBa
9KOCHUCTEM: YCTOHUMBOCTb, cCaMOperysanus, pazsutue. Cykueccus.

[IpuponHble 5KOCUCTEMBI. DKOCUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoidkocucTeMbl. buomorndeckoe u
XO035ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akTop ycrounBocTr 3KocucTeM. CoXpaHEHHE OHOIOTHYSCKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B.W. Bepuangckoro o Omocdepe. I'panuiisl, coctaB u cTpykTypa Ouocdepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouochepbl Kak TrI00albHON 3KOCHCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemiecTB U OMOTr€OXMMHYECKHE LMKIBI 3JIEMEHTOB (yriepoja, a3zoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIIIH.

Yenogeuecmeo 6 Ouocgepe 3emnu. Aumponozennvie usmeneHusi 6 Ouocghepe.
Inobanvnule sxono0cuveckue npoobuembi.

CocymecTBoBaHue npupoAbl U dyenoBedectBa. CoxpaHeHue OHMOpa3HOOOpasusi Kak
OCHOBa ycroiumBocTH Oumocepsl. OCHOBa PpAIMOHAIBHOTO YIPABICHUS TMPHUPOTHBIMU
pecypcamMu U UX UCHoib30BaHue. JlOCTHXKEHHsI OMOJIOIMU U OXpaHa MIPUPOIBL.

Jlemoncmpayuu:

[Hoptpetsr: A JI. Tencnu, B.H. Cykaués, B.I1. Bepnaackuii.

Tabmuis! u cxemsl: «llumiessie nenu», «bruoreHo3: coctaB U cTpykTypay, «lIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemoBeky,
«JKocHucTeMa MIMPOKOJIIMCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro Jjeca», «buoreHnos
BOloéMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOTE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHHMKHU 3arpsi3HEHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHelInas
coctasisonas ouocheps», «PakTopsl Aerpaganun nousy, «IlapHukoBbIil 3¢ dexTy, «PakTopsl
PaAMOaKTUBHOIO 3arpsi3HeHUs ouocdeps», «O0mas cTpykrypa 6nocheps», «Pacmnpocrpanenue
KHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot azota B mpupoie».

Obopyoosanue: MOJIEJIb-aNIUINKALNS «TunuyHele  OHOLEHO3BI»,  repOapHii
«PactutenpHbie  cooOmiecTBay, Koulekuuu — «buornieHosy», «BpeguTtenu — BakHEHIIHMX
CENIbCKOXO3SHCTBEHHBIX ~ KYJIBTYp», TIepOapuu ¥ KOJUIEKIIMM pacTeHUil U  KHUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJOTHYECKUM IpyrnaM oaHoro Buaa, Kpacnasa kaura Poccuiickoi
denepanun, N300paskeHNsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.



2. TNIAHUPYEMBIE PE3VJILTATBI OCBOEHHUS OBPA3OBATEJIbHOMN
ITPOI'PAMMBI 110 BHOJIOT'MUX HA VYPOBHE CPEJHEI'O OBLIETO
OBPA3OBAHUA

B pesynbrare wusydenus yueOHoro mpeamera «buomorus» CcTyAeHT JOJKEH
c(hopMHUPOBATH CIENYIOIINE PE3YIbTATHI:

JIMYHOCTHBIE PE3YJIBTATDI:

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS y4eOHOTO npenMeTa « BHOTIOT s JOIKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULMUEH JMYHOCTH, CHCTEMOM ILICHHOCTHBIX OPHMEHTalUi, IO3UTUBHBIX BHYTPCHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIECTBa,
paclIupeHne KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUNA OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM UHCJIE B YACTH:

JIPI. 2pasicoanckozo eocnumanus:

JIP1.1. chopMHpOBAaHHOCTh TPAKIAHCKON TMO3HMIMH OOYYAOIIErOCs KaK aKTUBHOTO WU
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

JIP1.2 oco3HaHue CBOMX KOHCTUTYLIMOHHBIX IIpaB M O0S3aHHOCTEW, yBa)KEHHUE 3aKOHA U
IIPABOIIOPAIKA;

JIP1.3 rOTOBHOCTh K COBMECTHOI TBOPYECKOM AEATEIBHOCTU IPH CO3JAAHUU Y4EOHBIX
IPOEKTOB, PELUIEHUH Y4YeOHbIX W IO3HABATEJIbHBIX 3ajlay, BBIIOJHEHUU OHOJIOIMYECKHX
HKCIIEPUMEHTOB;

JIP1.4 cnocoOGHOCTE OMpENeNsiTh COOCTBEHHYIO MO3HUIMIO MO0 OTHOIIEHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

JIP1.5 yMmeHue yuuThIBaTh B CBOMX JAEHUCTBUSX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aMMOJEHCTBUS JIIOJEH ¢ pasHBIMU YOEXKIEHUSAMHU, KYJbTYPHBIMU EHHOCTSAMU U COLUAIbHBIM
II0JIOKEHUEM;

JIP1.6 TOTOBHOCTh K COTPYAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS YUCOHBIX,
MIO3HABATENIBHBIX M MCCIENOBATENIbCKUX 3a/ad, YBAXUTEIBHOE OTHOIIEHWE K MHEHHIO
OMIOHEHTOB MPH 00CYX/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOI0 COJIEPIKaHUS;

JIP1.7 roTOBHOCTB K TYMaHUTAPHOU U BOJIOHTEPCKOH €ATEIBHOCTH;

JIP2. nampuomuueckozo 60CRUmMAaHU::

JIP2.1 chopMUPOBAaHHOCTh POCCHUICKON TIpakJaHCKOH HAEHTHUYHOCTH, MaTPUOTU3MA,
YBa)XEHHUsI K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTU mepea PoanHol, ropmoctu 3a cBoi
Kpai, cBoro PonuHy, cBOM A3BIK M KyJbTYpY, NPOLLIOE M HACTOSAIIEE MHOTOHALMOHAJIBHOTO
Hapoaa Poccuu;

JIP2.2 1leHHOCTHOE OTHOULIEHHWE K MPHUPOJHOMY HACIEAMIO M MaMATHUKAM IPHPOJIBL,
JnocTHkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

JIP2.3 cnocoOHOCTh OLIEHUWBATh BKJaJl POCCUMCKUX YYEHBIX B CTAHOBJIECHUE U Pa3BUTHE
O1o0ruy, MOHUMaHNE 3HaueHUs1 OMOJIOTUH B IIO3HAHWN 3aKOHOB IIPUPO/IbL, B dKU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIIeCTBa;

JIP2.4 wuneiinas yO€XJIE€HHOCTh, TOTOBHOCTh K CiyKeHHI0 OTE4ecTBy M €ro 3aIluTe,
OTBETCTBEHHOCTbH 32 €ro CyJs0Y;

JIP3. 0yx06HO-HPA6CMEEHHO20 60CRUMAHUA:

JIP3.1 oco3HaHMe AyXOBHBIX LIEHHOCTEH POCCHIICKOTrO HapoO/a;

JIP3.2 chopMUpOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEICHHS,

JIP3.3 cnocoOHOCTh OIIEHMBATh CHUTYalMI0O W TNPUHUMATh OCO3HAHHBIE peIIeHus,
OpPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP3.3 oco3HaHMe JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OYAYIIEro;

JIP3.4 OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O NPHUHSTHS LIEHHOCTEH CEMENWHOM )KM3HU B COOTBETCTBUU C TPAAMLUSMU HAapOJOB
Poccuwn;



JIP4. 3cmemuuecko2o éocnumanus:

JIP4.1 »screTMyeckoe OTHOIIEHWE K MHpPY, BKJIIOYAs OSCTETUKY ObITa, HAYYHOTO |
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHU;

JIP4.2 moHuMaHue 3MOIMOHATILHOTO BO3/ICHCTBUS )KUBOW MIPUPOJIBI U €€ IIEHHOCTH;

JIP4.3 TOTOBHOCTH K CAMOBBIPQKEHHIO B pa3HbBIX BHAAX MCKYCCTBA, CTPEMIJICHUE
MIPOSIBJISATh KAYECTBA TBOPUECKOM JINYHOCTH;

JIPS. ¢huzuueckozo éocnumanusn:

JIP5.1 monuMaHue W peam3ais 3J0pOBOro M 0€301acHOro obpasa >KU3HHU (370pOBOE
nUTaHue, cOOMI0IeHNEe TUTHEHMYECKUX NIPAaBWI U HOPM, COaTaHCUPOBAHHBIN PEXUM 3aHATHU U
OTJIbIXa, peryisipHas (u3nudeckas akTUBHOCTD), OEpPEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

JIP5.2 noHuMaHue IEHHOCTH MPaBWJI MHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
IIOBEJICHUS B CUTYaLUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJEH;

JIP5.3 oco3HaHWE TMOCIEACTBUI M HEMPHUSITHE BPEAHBIX MPUBBIUEK (YNOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

JIP6. mpyooeozo éocnumanusn:

JIP6.1 rOTOBHOCTH K TPYy.ly, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYA0II00ue;

JIP6.2 TOTOBHOCTh K AaKTHBHOW JEATEIHHOCTH TEXHOJOTHYECKOW M COLUaIbHOU
HaIPaBJIEHHOCTH, CIHOCOOHOCTh MHULIMUPOBATh, IUIAHUPOBATh U CAMOCTOSITENIbHO BBIITOJIHATH
TaKyl J1€ATeJIbHOCTB;

JIP6.3 wmHTEepec K pa3uyHbIM cdepaMm TpohecCHOHATBLHON IesSTeIIbHOCTH, yMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE IIJIaHbl;

JIP6.4 TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHMIO U CAMOOOPA30BAaHUIO Ha MPOTIKECHUN
BCEH KU3HHU;

JIP7. 3konozuueckozo éocnumanus:

JIP7.1 skonoruyecku 1enecoodpa3Hoe OTHOLIEHUE K MIPUPO/Ie KaK UCTOYHHUKY >KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

JIP7.2 mOBBIIIEHWE YPOBHS DKOJOTHYECKOW KYJIBTYpBl: MPHOOPETEHHE OIbITa
IUTAHUPOBAHMS IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX MOCJEICTBUN JJIS1 OKPY>KAIOIIEN CPEIBL;

JIP7.3 oco3HaHHWe TJIOOATBHOTO XapaKTepa SKOJIOTHYECKHX TpoOIeM W TyTel Hx
peleHus;

JIP7.4 ciocoOHOCTh UCHOJIB30BaTh MpUOOpETaEMble MPU U3YUYEHUU OMOJIOTMHU 3HAHUS U
YMEHUSl TpH PpELIeHUH MpoOJeM, CBSI3aHHBIX C pAlMOHAIBHBIM IPHPOJIONOIb30BAaHUEM
(cobmrosieHne mpaBuil MOBEACHUS B IPHUPOJIE, HAINPABICHHBIX HAa COXPAaHEHHE PaBHOBECHS B
HKOCHUCTEMAX, OXPaHy BUJOB, IKOCUCTEM, OHOC]EpHI);

JIP7.5 akTHUBHOE HENpUATHE AEUCTBUN, MPUHOCSIIUX BPEI OKPYXKAIOLIEH NPUPOIHOM
cpeie, yMEHHE  IPOrHO3UPOBaTh  HEONArompUsTHbIE  HKOJOTMYECKUE  TOCIIEACTBUSA
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBpALIATh UX;

JIP7.6 Hanmuuue pa3BUTOrO HKOJOTHYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYIBTYpHI,
OMbITa JESATENIbHOCTH 3KOJOTUYECKOW HaNpaBJI€HHOCTH, YMEHHS PYKOBOJICTBOBATHCA MMM B
MIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM IPAaKTHUKE, IOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM IESITETBHOCTH AKOJIOTMYECKOW HAMPABIEHHOCTH;

JIPS. yennocmu nayunozo noznanus:

JIP8.1 chopMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKd M OOLIECTBEHHOW TPAKTUKM, OCHOBAaHHOIO Ha JUalore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

JIP8.2 COBEpIICHCTBOBAHHE S3BIKOBOM M YMTATENbCKOW KyJIbTYphl Kak CpENCTBa
B3aMMOJICHCTBUS MEXKIY JTIOAbMH U TO3HAHUS MUPA;

JIP8.3 mnonHuMmaHue cnenu@uUK OWOJOTMM KaK HAayKH, OCO3HAHHE €€ pOJH B
(GbOopMHUPOBAHNUN PALIMOHATIBHOTO HAYYHOI'O MBILIUICHUS, CO3AAHUU LEJIOCTHOTO IMpPeICTaBICHUS
00 OKpyXarolleM MHpEe KaK O €IUHCTBE IPHPOJbI, YeloBeKa M OOIIeCTBa, B MO3HAHUU



MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

JIP8.4 yOexaeHHOCTh B 3HAYMMOCTH OWOJOTHUH HJii COBPEMEHHOW ITMBUJIM3AIINH:
oOecrnevueHrss HOBOTO YPOBHS Pa3BUTHs MEIUIIMHBI, CO3JaHMsI MEPCIICKTUBHBIX OMOTEXHOJIOTHH,
CITIOCOOHBIX PEIaTh PEeCypCHBbIC MPOOIEMBbl Pa3BUTHS YEJIOBEUYECTBA, IMOUCKA MyTEH BBHIXO/A U3
I00ANBHBIX 3KOJOTHYECKUX MPOOJIEM M OOECreueHusl mepexofa K yCTONYMBOMY DPa3BUTHIO,
parMoOHAIPHOMY HCIIOJIB30BAHHIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
JKH3HH;

JIP8.5 3aMHTEpECOBAHHOCTh B MOJYYCHUH OWOJOTHYECKUX 3HAHWM B IEJISAX IMOBBIIICHUS
o01Iel KyJIbTypbl, €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH KaK COCTaBHOM 4acTH ()yHKIIMOHAIHHON
rPaMOTHOCTH 00yJaronuxcs, GopMUPYEMO NMPU U3YICHUU OMOJIOTHH;

JIP8.6 moHMMaHWE CYIIHOCTM METOJOB IO3HAHHUS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX
HayKax, CIIOCOOHOCTh HMCIIOJb30BaTh IMOJydaeMble 3HAHHS JIJIs aHaIu3a U OOBSICHCHUS SBJICHUN
OKPY’KaIOIIET0 MHUpa M MPOUCXOSAIIMX B HEM M3MEHEHUU, YMEHHE Jeiarb OOOCHOBAaHHbBIC
3aKJIIOYCHUST HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIONMIMXCSA JaHHBIX C IIEJIbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

JIP8.7 cmocoOHOCTh CaMOCTOSITENILHO HCIIOAL30BAaTh OHMOJOTMYECKHE 3HAHHUSA I
petieHus mpoOeM B peasIbHBIX )KU3HEHHBIX CUTYAIUSX;

JIP8.8 oco3HaHME UEHHOCTHM HAYYHOM JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH
MIPOCKTHYIO M UCCIIEIOBATEIHCKYIO JIEATEIbHOCTh HHINBUIYAJIbHO U B TPYIIIIE;

JIP8.9 TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O0OPAa30BaHUIO U CAMOOOPa30BaAHHUIO,
K aKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUW IO OHMOJIOTMM B COOTBETCTBUMU C >KHU3HEHHBIMU
MOTPEOHOCTSIMHU.

JIP9. B mpormecce NOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS OOYUYArOIIMMUCS
IporpaMMbl MO OHOJIOTMM HA YPOBHE CpeaHEero oOmiero oOpa3oBaHUs y OOyYaromIuxcs
COBEPIICHCTBYETCS IMOIMOHAIBHBII HHTEJJIEKT, TPE/Ioaralomui chOpMUPOBAHHOCTD:

CaMOCO3HaHHs, BKIIOYAIOIIEr0 CIIOCOOHOCTH IOHUMATh CBOE SMOLIMOHAJILHOE COCTOSHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cepbl, OBITh YBEPEHHBIM B ce0e¢;

CaMOpETyJINPOBaHUS, BKJTIOYAIOIIIETO CaMOKOHTPOJIb, yMEHUue MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJalnTUPOBATHCA K HAMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONMICH CTpEeMJICHHE K JOCTIDKCHUIO IEIH U YCIeXy,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, NCXO/ISl U3 CBOMX BO3MOKHOCTEH;

AMIIATHUH, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh AMOIMOHAIBHOE COCTOSIHHE NPYTHUX,
VUUTHIBATh €r0 TMpPH OCYIIECTBICHUH KOMMYHHKAIIUU, CIIOCOOHOCTh K COUYYBCTBUIO U
CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTUMHU
JIOJIEMH, 3a00TUTHCS, TIPOSIBIISITE HHTEPEC U pa3perniaTh KOHMIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATHI

MerarnpeameTHbIe pe3yabTaThl OCBOCHHS yueOHOTO mpeameTa "buosorus" BKIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaOII0eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHbIe JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ecreunBaoIIne
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCIIOJIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHOW NPAKTHKE.

MertamnpeaMeTHble pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHuUs
JOJIKHBI OTPaXKATh:



OBi1aieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOTMUYECKHE AeHCTBUSI:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTyaJIM3WPOBATh MPOOJIEMY, paccMaTpHUBATh e
BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHWW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIEIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHSITHSIMH ),

OTIPENeNIATh IEIH JEATSILHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUM HUX JIOCTHIKCHUS,
COOTHOCHUTH PE3yJIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIOJIb30BaTh OHOJIOTUYECKHE TMOHATUS Il OOBSICHEHUS (aKTOB W SIBICHUU KHBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPENICTBA IS MPEACTABICHUS CYNIECTBEHHBIX CBS3CH U
OTHOILEHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAaK)Ke MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabarbiBaTh IUIAH pEIICHUS MPOOJEMbl C y4ETOM aHaIW3a UMCHOIIUXCS
MaTepUaIbHBIX H HEMaTEPHUATBHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTh, OI[CHUBATh COOTBETCTBUE PE3YJbTATOB LIEISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX PEATBbHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH XKHU3HEHHBIX TPO0IeM;

2) 6a3oBbIe HCCAeA0BATEIbCKHE IeHCTBUS:

BJIQJICTh HABBIKAMU y4eOHO-HCCIICAOBATEILCKOW U MPOCKTHOW JICATEIIbHOCTH, HAaBBIKAMU
paspenieHus mpodiaeM, 00JaaaTh ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY TOHCKY
METOJIOB PEIICHUS MPAKTUYCCKUX 3314, IPUMCHECHHUIO PAa3JIMYHBIX METOJIOB MTO3HAHUS;

WCIOJIb30BaTh PAa3IMYHBIC BHJIBI JCATCILHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YYEOHBIX M COI[HATBHBIX TPOSKTOB;

(hopMUPOBATh HAYYHBIN TUIT MBIIIJICHUS, BIAJAETh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSTHSIMA W METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOpA30BATENBbHOMN AEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISTH TPUYUHHO-CIECCTBEHHBIE CBS3M M AaKTyalU3UpOBaTh 3aJauyy, BBIABUTATh
TUTIOTE3y €€ peIICHHs, HAaXOJIUTh apTyMEHTHI IS JOKa3aTelbCTBA CBOWX YTBEPXKICHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3WPOBATh TIOJNYYCHHBIC B XOJAC pCIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIICHUBAThH MPUOOPETCHHBIN OIBIT;

OCYIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEICTB U CIIOCOOOB JCWUCTBUS B
poeCCHOHAIBHYIO CPENy;

yMeTb TIEPEHOCHTh 3HAaHWA B T[IO3HABATENBHYI0O M MPAKTHYECKyl0  o0yacTu
KHU3HECITCILHOCTH,

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC WJCH, MpeaiaraTb OPUTHHAIBHBIC IMOAXOJBI W PEIICHUS, CTaBHTH
pOOJIEMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHEIE PEIICHHUS,

3) paGora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NMUYHBIX MCTOYHUKAX MH(OpManuu (TeKcTe ydyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOH JTHTEepaType, OMOIOTHYECKUX CIIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WH(MOPMALIMIO DPA3IUYHBIX BUIOB U (GOpM



IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JJOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(GopMynIHMpOBaTh 3ampochl M NPUMEHATh Pa3IMYHbIE METOIbl IPH IOUCKE U OTOOpE
O6uonornyeckoit nHGopMaIK, He0OXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

IpUOOpETaTh ONbIT UCIOJIb30BAaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (GOpMY NPEACTaBICHUS OMOJIOTHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIOJb30BaTh HAYYHBIH S3bIK B KauyecTBE CpPEACTBa IpU paboTe ¢ OMOIIOrHYecKoi
uHpopManrell: TPUMEHITh XUMHUYECKHe, (PU3UYecKre U MaTeMaTU4eCKUe 3HAKH U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJaJeTh HAaBbIKAMM pAcllO3HaBaHMS U 3aIIUTBl MHPOpPMALUHU, HH(GOPMALMOHHON
0€30MacHOCTH JINYHOCTH.

OgJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBHSIMU

1) o0menue:

OCYILIECTBIIATh KOMMYHHUKAIIMK BO BCEX c(epax *KM3HM, aKTUBHO y4acTBOBAaThb B JHAJIOTe
WIM JUCKYCCUU IO CYLIECTBY OOCYKJIaeMoi TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BBICKAa3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMoi 3ajadyM, YYWUThIBaTh WHTEPECHl U
COIIACOBAHHOCTH MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHble CpeACcTBa OOIIEHUS, NMOHMMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CHUTYallud, YMETh CMATYATh KOH(IUKTHI U
BECTH [1€PETOBOPHI;

BJIAJIETh PA3IMYHBIMHU CIIOCOOAMHU OOIIEHHS W B3aUMOJCHCTBUS, TIOHUMATh HAMEPEHUS
JpYTuX JIOAEH, NPOSIBIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(GopMyIUpPOBATH CBOM BO3PAXKECHMUS;

pa3BepHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMsI C MCIIOJIb30BAaHMEM S3bIKOBBIX
CPEICTB;

2) coBMeCTHasI 1eSITeJIbHOCTh:

MMOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON ¥ MHIUBUAYAIbHON pabOThI MPU
peleHn OMONIOTNYEeCKOl MpoOiieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEMCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BbIOMPATh TEMaTHKy M METOJbl COBMECTHBIX JCUCTBUI ¢ y4eTOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHBA,

IPUHUMATh LEJIM COBMECTHOH JeATeNIbHOCTH, OpPraHM30BBIBATE U KOOPIAMHHUPOBATh
JNEHCTBUS MO €€ JOCTH)KEHMIO: COCTaBIATh IUJIaH JAEWCTBUMN, paclpeiesiTh pojid C Y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHON paboThl;

OLIEHMBATh Kau€CTBO CBOETO BKJIAJIa U KaXKJA0I0 yYaCTHUKA KOMaH/bl B OOIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaaraTb HOBbIE IPOEKTHI, OLIEHUBATh WJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh TMO3UTUBHOE CTPATETHYECKOE IIOBEJACHUE B PA3JIMYHBIX CUTYalMsIX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiajeHne YHMBePCAJIbHBIMHU Pery/siTUBHBIMU /1€iiCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul BBIABIECHUS MpOOJEeM M UX pEIIEHUs B
KU3HEHHBIX M YUE€OHbIX CUTYalHsX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUI 1IeJIEBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOUX
JENCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 310POBBIO M 30POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIHO OCYILECTBIISATh MMO3HABATEIbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BaTEIBHOW NEATEIHHOCTH U
KU3HEHHBIX CUTYalLlUsX;



CaMOCTOSITENILHO COCTABJISATD IUIAH PELICHUs MPOOJIEMBI C YI€TOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MIPEIMOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IITUPOKOW OHPYIUIMH B Pa3HBIX
001acTAX 3HaHUI, IOCTOSIHHO MOBBILIATH CBOW 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHB;

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JIESATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIaJI€Th HaBbIKaMM [103HABATEIbHOM peduieKCuu Kak 0CO3HAHMsI COBEPIIAEMBbIX J1eHCTBUNA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH IPUEMBI pe(IICKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOI'O peIleHMS;

OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUICHMS 110 X CHUKEHHUIO;

IIPUHUMATh MOTHBBI U aPIYMEHTHI IPYTUX MPH aHAIN3€E PE3YIbTaTOB JESITEIbHOCTH;

3) npuHATHSA ceOs M APYTUX

IPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OILIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTrHble pe3yibTaThl OCBOEHHsS ydeOHoro npeamera «buosorus» Ha 06a30BOM
YPOBHE JIOJKHBI OTPaKaTh:

ITP1 chopMUpPOBAaHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 33/1a4;

[TP2 ymenue packpbIBaTh COJEpKaHHE OMOJOTUYECKUX TEPMHUHOB W TIOHSATHUMN: >KU3HB,
KJIeTKa, OpraHu3M, MeTaOonu3M (OOMEH BeLIeCTB U IpeBpallleHue 3HEpPruu), IoMeocTa3s
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOU3BEACHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

[IP3 ymeHue wu3naraTb OHONOrMYECKHE TEOpUM  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHasl, IeHTpajibHas JorMa MOJeKyJspHoi Ouonoruu), 3akonsl (I. Mengens, T.
Moprana, H.W1. BaBunoBa) u yueHus (0 eHTpax MHOI000pa3us U MPOUCXOKICHHS KYJIbTYpPHBIX
pacrenuit H.J. BaBuiosa), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

[1P4 ymenue BiajeTb METOJaMU HAy4YHOrO MO3HAHUS B OWOJIOTHMU: HAOIIOJEHHE U
OTHCaHME JKUBBIX CUCTEM, IPOLIECCOB U SIBIECHUH, OpraHu3alys U NpoBeJeHne OHOIOrHUECKOTOo
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYyUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

IIP5S yMmeHue BBIIENATH CYIIECTBEHHbIE IPU3HAKH BHUPYCOB, KIETOK IPOKAPHUOT U
AYKapUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa
BEIIIECTB U MPEBPAILEHUS SHEPTUH B KIETKE, (POTOCHHTE3a, MIIACTUYECKOTO M SHEPreTHYECKOro
oOMeHa, XeMOCHHTE3a, MUTO03a, MEW03a, OIJIOJOTBOPEHUS, PA3MHOXKEHUS, WHAWBHUYaJIHLHOTO
pa3BUTHS OpraHnu3Ma (OHTOTeHE3);

[IP6 ymeHue mNpuUMEHATh NONYyYEHHBbIE 3HAHMUS M OOBACHEHUS OHOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUIS PUHATHUS IPAKTUUYECKUX PEILICHUI B MOBCEIHEBHOMN KHU3HU C LIENBIO
oOecrnieueHns: OE30MACHOCTH CBOETO 3/I0POBbS M 3/I0POBBSl OKPYKAIOLIUX JIIOJAEH, COOI0IeHUs
HOPM T'PaMOTHOTO TOBEACHUS B OKpY’Karolleld MpUPOJHOM cpese, TOHUMaHue HE0O0XO0AUMOCTH



UCTIOJIb30BaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil PallOHAJILHOTO
HPUPOONOIb30BAHNUS;

[1P7 ymeHnue peuiatb 3JeMEHTApHBIC T€HETUYECKHE 3a/laud HAa MOHO- U JAUTHOPHIHOE
CKpeLIMBaHKE, CLEIUIEHHOE HacleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIsl TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

I1P8 ymeHMe BBINONHATH 1a00paTOpHbIE U MPAKTUYECKHE pabOThl, COOMI0AATh MpaBHiIa
npu paboTe ¢ yueOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

IIP9 ymeHume KpUTHYECKHM OLEHMBATh M  HUHTEPIPETUPOBATH  HMH(OPMAIHIO
OMOJIOTUYECKOIO  COAEpXkaHMsI, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHHUA M3 PA3IUYHBIX
UCTOYHUKOB (CpeACTBa MaccOBOM MH(pOpMAIMK, HAyYHO-TIOMYJISIPHbIE MaTepHUajbl), STHYECKHUE
ACTIEKTHI COBPEMEHHBIX UCCIICOBAHUM B OMOIOTUH, MEAUIINHE, OMOTEXHOJIOTHH;

IIP10 ymeHue co3gaBaTh COOCTBEHHbIE NMHCBMEHHBIE M YCTHbBIE COOOILEHUs, 00001as
Ouonornyeckyro MHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH;

IIP11 copmupoBaHHOCTH 3HAHHA O MECTE M POJM OMOJOTHMHM B CHUCTEME HAy4YHOTO
3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa ¥ Hay4YHOTO MHUPOBO33pPEHUS, O BKIIAJE POCCHUICKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OHOJOrMH, (YHKIHMOHAJIBHONW I'PAaMOTHOCTH YEJIOBEKa I PELICHUS >KU3HEHHbBIX
3a/1ay;

IIP12 ymeHue packpblBaThb COJAEp)KaHUE OMOJIOIMYECKMX TEPMHHOB M IOHATUH: BHJ,
HOMyJSIus,,  TeHOMOHI,  JBOJIONMS,  JOBIKyIIME  CHIBI  ((AKTOpPBI)  DBOJIOIHH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, 3KOJIOrMYEcKHe (DAKTOpbI, IKOCHCTEMA,
OPOAYLUEHThl, KOHCYMEHTbI, pEeAYLUEHTbl, LEeNu MHUTaHWus, OHKOJIOTUYECKas MUPaMUJA,
ouoreoreHo03, orocdepa;

[IP13 ymenue umznaraTh Ouosiormueckue Teopuu (dBosronmoHHas teopust Y. JlapsuHa,
CHUHTETHYECKasi TEOPHsI IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobiieBoro cxoacrsa K.M.
bapa, uepenoBanus rnaBHbIX HampaBieHU u myteil sBomonuu A.H. CeseplioBa, ydueHus o
6uochepe B.1. BepHaackoro), onpeaensaTh IpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

[IP14 ymenue BiajgeTh METOJaMU HAy4yHOTO IMO3HAHUS B OHOJOTMU: HAOIIOJEHUE U
OIHCaHME JKUBBIX CUCTEM, IPOLIECCOB U SIBIEHUH, OpraHu3alys 1 NpoBeieHue OMOIOrnYecKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUEHHBIX DPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAayYHBIX HOHSATHIH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBObl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

I1IP15 ymeHue BbLAETATH CYIIECTBEHHBIE MPU3HAKH CTPOECHUS OMOJOTMUECKUX OOBEKTOB!
BUJIOB, TOMYJALUNA, NMPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OlIEHO30B M IKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBUS AKOJIOTMYECKUX (AaKTOPOB Ha
OpPraHMU3MBl, [IEPEHOCA BEIIECTB M MTOTOKA YHEPIMH B DKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUM
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OHOr€OXMMHYECKUX ILHMKJIOB B
ouocdepe;

[IP16 ymeHue mNpPUMEHATh MOJIyYEHHBbIE 3HAHUS JUIsI OOBSCHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, Ul IPUHATHUS IPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOMN XKU3HU C LENBIO
obecrieueHnst O€30MACHOCTH CBOETO 3/I0POBBSI U 3J0POBBSI OKPYXKAIOIIUX JIFOJICH, COOIOIEHUS
HOPM T'PaMOTHOTO TOBEICHUS B OKpY’Karolleld MpUPOJHON cpese, TOHUMaHue HEO0OXO0AUMOCTH
UCIIOJIb30BaHUs JOCTUKEHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
IPUPOIONOIB30BaAHUS;

[IP17 ymeHue pemaTh 3JIEMEHTapHble OWOJIOTMYECKHE 3aJayd, COCTaBISATh CXEMBI
NepeHoca BEIECTB U DHEPTUH B KOcHcTeMax (1IeMy MUTaHUs);

[1P18 ymeHue BBINONHATH J1a0OpAaTOPHBIE U MPaKTUUYECKHE padoThl, COOII0IATh MpaBuiia
npu paboTe ¢ yueOHBIM U JIaOOPaTOPHBIM 00OPYOBAHUEM;

[IP19 ymeHue KpUTHYECKHM OIEHMBaTb M  HMHTEPHPETUPOBATH  HUH(OPMALNIO
OMOJIOTUYECKOTO  COZEp)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAYYHBIEe 3HAHUS U3 PA3TUYHBIX



UCTOYHUKOB  (cpeacTBa MaccoBod  WHGOpMAIMK, HAYYHO-TIOMYJSIPHBIE  MaTepHabl),
paccMaTpuBaTh TJ00ATbHBIE SKOJOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OpMHUPOBATH IO
OTHONICHHIO K HUM COOCTBEHHYIO TIO3UIIHIO;

[1P20 ymenue co3maBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 00001mas
OMOJOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OMOJIOTHH.



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. B xomremke MperycMOTPEHO MaTepHalbHO-TEXHUYECKOe O0OpYyIOBaHUE OOILIEro
nosib3oBanus (st oOyuatomuxes ¢ HOJ[A)

— KnaBuatypa ¢ 60ap1IMMH KHOIIKAMH

— HudopmanmoHHbIe CEHCOPHBIE KHOCKHT

— Pomnep koMnbroTepHBINA
5.2. AOIl CIIO npemycMOoTpeHO COOMIOCHHE TpPeOOBaHUM K JOCTYIMHOCTH 3JaHUN U
COOPYKEHH KoJule/a U 0€30IacHOr0 B HUX HAaXO0XJACHUS, B TOM YHCIIE:
— ObecrieueHne JOCTYIHOCTH MpPUJIETalolIed TEpPUTOPHH, BXOJIHBIX TMyTeH, MyTei
nepeMenieH sl BHYTPH 3/1aHUs U 00y4aroIInuXCs;
—  Hanwnyme cnennanbHBIX MECT B ayAUTOPUSX Uil O0YHAIOIIUXCSA C OrpaHHYCHHBIMH
BO3MOXHOCTSIMH 3/I0POBbSI 1 MHBAJIUJIOB;
—  Hanwnume 000py10BaHHBIX CAHUTAPHO-TUTUEHUYECKUX TIOMEILEHHUH [Tl 00Y4aroIuxcs
C OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI I HHBAINIOB;
— Hanuuue cuctempl cUrHaNMM3alMy U OMOBEIEHUS U OOyYaIolUXCs C OTpaHMYEeHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI 1 HHBAJUIOB.

TpebGoBanusi K AOCTYIMHOCTH 3/1aHUM, COOPYXKEHHH M 0€30IacHOr0 B HUX HAXOXKIACHUS
pealn30BaHbl B KOJUIEIKE CIEAYIOLUM 00pa3oM:
- YCTaHOBJIECHBI CIEUUANBHBIE KHOMKM BBI30BAa IEPCOHANA, IMOCPEACTBOM KOTOPBIX JIHIA C
HApyIICHHEM OIOPHO-JBUTATEIFHOTO amnmapara MOTYT TIpM  HEOOXOIUMOCTH, JHOO B
OKCTPEHHBIX CITydasX BBI3BATH MEPCOHAI ISl TIOMOIIIH.
- B caHWTapHO-TUTMEHWYECKUX IOMEIICHHAX, IpEeIHA3HAUYEHHBIX [UIS  WHBAINIOB,
NEPEeBUTAIONINXCA C TOMOIIBI0  KPECEN-KOJSICOK, BCIOMOTaTelIbHBIX CPEIACTB WU
MPUCTIOCOOJICHHI, YCTaHOBJICHBI MOPYYHH, IITAHTH, AEP>KATEIH ISl KOCThUICH.
- YCcTaHOBIIEHB! TAKTUIIbHBIC HANPABISAIOIINE M YKa3aTelld, BHYTPEHHUE M YJIUYHbIE MaHyChl B
KOpHUOpax, MOMEUICHUX U Ha BXOJaX.
- YcTaHOBIIEHA NTOXKapHO-OXpaHHAsl CUTHAINU3ALHS.
- Jlna nepenBwxkenus oOywarommxcs ¢ HOJIA wucnonb3yroTcsi moabEMHBIE yCTpOWCTBA U
o0opy0oBaHUE: JIECTHUYHBIM TyCEHWYHBIM moabeMHUK VimecRoby T09, kpecno-komsicka,
komsicka-Tpancdopmep CaterWil GTS3.
5.3. TpeGoBanusi K MaTepHAJIbHO-TEXHHYECKOMY oO0ecleYeHHI0 AJaNTHPOBAHHOM
o0pa3zoBarenbHOM nNporpammsbl o0y4yaromuxcsa ¢ HOJA
Opranunsanus padodero mecra:

* pabouee/yueOHOE MECTO OOYYAOIIErocs CO3/AeTCS WHIAMBUAYAIBHO C YYETOM €ro 0coObIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH, a TAK)KE COMYTCTBYIOLINX HEMPOCEHCOPHBIX HapyLIeHUH
* YBEJIMYCHUE pa3MepoOB paboUeil 30HBI HA OHO MECTO, C YIETOM IMOIhE3/1a U Pa3BOpOTa Kpecia-
KOJISICKA
* YBEJIMYCHUE IMUPUHBI IPOX0J1a MEXKIY PSAAAMHU CTOJIOB
* IIpH OpPTaHU3aIMH y4eOHOTO MECTa YYHTHIBAIOTCS BO3MOXKHOCTH W OCOOCHHOCTH MOTOPHKH,
BOCTIPHUSATHSA, BHUMAHUS, TaMATH 00y4aroerocs
* JUIS MHBAJIUJ0B-KOJSICOYHUKOB HpPEIyCMaTpUBAIOTCA MECTa B IEPBOM psiiy, OMmkaiiiue ot
BXOJIa B IOMEIIIEHUE.
* ycTaHOBKa (MepeMelneHune) yueOHoi JOCKH B 30HE IOCTYITHOCTH MHBAJIKA HA KOJISICKE



* ayAUTOpUS JOJDKHA OBITH 000pYJOBaHA CTOJIAMHU, PETYIUPYEMBIMU 110 POCTY OOyUarOIIMXCs, a
TaKXKe CHEHHATM3HUPOBAHHBIMU  KPECIAMU-CTOJIAMH €  HMHIUBUAYAJIbHBIMH  CPEICTBAMHU
(duKcanyu, peANnMCaHHBIMUA B METUIIUTHCKUX PEKOMEHIAINAX
* OCHAIICHUE AyIUTOPHH MEPCOHATIBHBIMH KOMIBIOTEPAMH, TEXHHUECKUMH MTPUCIOCOOICHUIMU
(crieranpHasi KJIABUATYypa, pasiIUYHbIe KOHTAKTOPBI, 3aMEHSIOMIME MBbIlIb, HKOMCTUKH,
TpeKOOJIbl, FOJOBHAsI KOMIIbIOTEPHAsI MbIIlIb, BEBIHOCHBIE KHOIIKM Pa3HbIX IIBETOB U JAMAMETPOB,
CEHCOPHBIE IUIAHIIETHI U T.1.)
* IEpCOHAIbHBIM KOMIIBIOTEP JOJDKEH OBbITh OCHAILEH BUPTYalbHOH SKpPaHHOW KJIaBUATYpOil,
KOMMYHHMKAIIMOHHBIMH KaHaJIaMH, IPOTPaMMHBIMU POTYKTaMHU
* JUIS KpEIUICHHs TeTPaJell U KHUT Ha CTOJIE 0OYyYaromerocss MOKHO Pa3MEeCTUTh CIICUANIbHBIC
MarHuThl ¥ KHOIIKM, HAKJIOHHBIE JIOCKH JUISI TUChbMa

TexHuuyeckue H NPOrpaMMHbIe CPeACTBAa 001Ero U CreNnaJbLHOro0 HA3HAYEeHU S
* B Ka4eCTBE MPOCTHIX TEXHUYECKUX CPEICTB, CIYXKAIIUX JUIsi OOJIETYEHHs Ipolecca MUChMa,
MOYKHO HCIOJIb30BaTh YBEJIUYEHHBIE B pa3Mepax PyYKH U CHEUHalbHbIE HAKIAJAKH K HHM,
HO3BOJISIOIINE yIepXKHUBAaTh PYUYKY M MaHUILYJIMPOBaTh €0 C MHUHUMAJIbHBIMU YCHJIMSIMH, a
TaKXe YTSKEJICHHbIMU (C JIOMOJHUTENIBHBIM TPY30M) pyYKaMH, CHMKAIOIIMMHU IPOSBICHUS
TpeMopa IpH MUCbMe
* CrenuanbHas KJIaBUATypa: KJIaBHATypa ¢ OOJBIIMMHU KHOTKAMH W Pa3JENIONEH KIaBHIIN
HAKJIAJKOM W/WIKM CHeNHMaIM3HpOBAHHAs KJIaBHAaTypa C MHHUMAIbHBIM YCHIIMEM IS
NO3UIIMOHUPOBAHUS M BBO/IA M/MIIM CEHCOpPHAsI KJIaBUATypa
* BUpPTYaJIbHAS KpaHHAasl KJIaBUaTypa
* FOJIOBHAs! KOMITBIOTEPHAs MbIIIb
* HO’KHAsl KOMITBIOTEpHAs MbIILIb
* BBIHOCHBIE KOMITBIOTEPHBIE KHOIIKH
* KOMIIBIOTEPHBIN JHPKOWCTHK MM KOMIIBIOTEPHBIN poJuiep
* CCHCOPHBIH IUIAHIIET
* KOMIIBIOTEpHAs MBIIIb C MPUKYChIBATEIEM
al-Tpekep
5.4. TpeGoBanuss K  YyuyeOHO-MeTOAMYECKOMY  oO0ecleYeHHI0  aJaNTHPOBAHHOM
o0pa3oBaTte/ibHOII mporpamMmel 1Js odydaomuxcs ¢ HOJAA
Yuebnuvie u unghopmayuonnvie pecypcoi
* y4eOHHUKH B 3JIEKTPOHHOM U I€YaTHOM BapHaHTe
* yueOHble MOCOOMs, MaTepuanbl JUIsl CaMOCTOATENbHOM padoThl B meyaTHOM (opme Wi B
(dopMe NMEKTPOHHOTO JOKYMEHTA * IPOrpaMMbl BUPTYaIbHBIX J1a00OPaTOPHBIX paboT
* CHCTEMa TIOJJIEPKKH y4eOHOTO Iporiecca 00pa3oBaTeIbHONW OpraHu3aiy, (yHKIIMOHHPYOIIast
Ha MporpamMMHoi 00pa3oBaTenbHON muaTdopme
* JJIGKTPOHHBIE 00pa30BaTEILHBIE PECYPCHI
* MyJBTUMEIUITHBIE PECYPCHI
* CepBHC BUACOKOH(PEpeHIINI
* IpOrpaMMHOE 0OecrieueHue JUIsi TEKCTOBOM, TOJI0COBOM U BUIEOCBSI3U
* IEPUOANYECKHE U3JaHNS B DJIEKTPOHHOM M [I€YaTHOM BapUaHTE



