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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o yuebHOMY mipeamety "buonorus" (mayee - Ouosiorusi) Ha
YPOBHE cpesiHero odiiero oopa3zoBanus pazpadborana Ha ocHoBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «OO0 o6pazoBanuu B Poccuiickoi
Oepneparuny», GI'OC COO, KoHueniuu mnpenojaBaHus yuyeOHOTO MpeaMera
«buosorus» M OCHOBHBIX MOJOXKEHUH (enepaibHOM paboueld IpOrpaMmbl
BOCTIUTAHUS.

VYyeonsiii npeamer «buonorus» yrimyonénnoro ypoBHsa usyuenus (1011
KJIACChl)  SIBJSIETCS  OAHMM W3  KOMIIOHEHTOB NPEIMETHOM  o0Jyiactu
«EcrecTtBeHHO-HayuHble npeaMeTsl». CormacHo nonoxenusm PIrOC COO
npouiibHbIE Y4YeOHbIE NpPEIMEThl, H3ydyaeMble Ha YIrIyOJEHHOM YpPOBHE,
SIBJISIIOTCS criocoOoM audpepeHimanun 00ydeHus Ha YPOBHE CPEIHEro 00Iero
o0pa3oBaHMsl M NpPU3BaHbl OOECIEUUTh NMPEEMCTBEHHOCTb MEXAY OCHOBHBIM
o0lMM, CpeIHUM OOIIKMM, CpPEIHUM MPOPECCUOHAIBHBIM W  BBICIIHM
oOpa3zoBanueM. B To ke BpeMs KaX/Iblii U3 3TUX y4E€OHBIX MPEAMETOB JOJKEH
ObITh OpPUEHTHPOBAaH Ha MPUOPUTETHOE pEIICHHEe 00pa30BATENbHBIX,
BOCIIUTATENbHBIX W Pa3BUBAIOIIMX 337a4, CBS3AHHBIX C MNPO(OpHUEHTALMEH
oOyyaromuxcsi M CTHUMYJUMPOBAaHUEM HHTEpeca K KOHKPETHOM o0nacTu
HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIUHON, HKOJOTHUEH,
NICUXOJIOTUEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yue6Homy npenmery "buosiorus" maér mpeacraBiieHHE O
LEeIM W 33Jadax M3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOn€HHOM
YPOBHE, ompeneseT o0s3aTeapHoe (MHBapUaHTHOE) MPEJAMETHOE COJIepKaHMUE,
€ro CTPYKTypUpPOBaHUE MO pa3jiesilaM M TE€MaM, PACIPEJEICHHE MO KilaccaM,
PEKOMEHyeT MOCJIEA0BATENbHOCTh U3YUEHHUs] Yy4eOHOro mMaTepuaja ¢ y4éTom
MEXMPEAMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTro Ipolecca,
BO3pPACTHBIX OCOOeHHOcTel oOyvarommxcs. B mporpamme 1o Ouosioruu
peanu30BaH NPHUHIMI MPEEMCTBEHHOCTH C HU3yYE€HUEM OMOJIOTMHM Ha YpPOBHE
OCHOBHOro o0Omero oOpa3oBaHus, Onarojaps dYemMy MPOCMATPUBAETCS
HAIpaBJIEHHOCTh Ha [MOCJEAYIOLIee pPa3BUTHE OMOJIOTMYECKUX 3HAHWMH,
OpUEHTHUPOBAHHBIX HA (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS,
9KOJOTMYECKOTO MBIIUICHHUS], MPEJCTABICHUN O 310pPOBOM 00pas3e *U3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKarolled npupoaHoil cpene. B
nporpamMme Mo OMOJOTrMU TaK)Ke MOKa3aHbl BO3MOYKHOCTH y4e€OHOTO MpeaMeTa
«buonorusiy B peanmuszanuu TpeboBanuii PI'OC COO Kk mMmIaHUpPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yibTaTaM OOydeHus W B
(GOpMHpPOBAaHWK OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIILHON JESATENbHOCTU
00yyYarommxcsi MO0 OCBOEHUIO COJIEpXaHUsI OUOJOTUYECKOro oOpa3oBaHUs Ha
YPOBHE CPEAHET0 00IIEro 00pa3oBaHUsI.

VYuebubiit mnpeamer «buonorusy» Ha ypoOBHE CpPEAHET0  OOIIETO
oOpa3oBaHusl  3aBepiiaeT Ouojoruueckoe oOpa3oBaHHWE B  IIKOJE U
OpUEHTHUPOBAH Ha pacUIMpEHHE U yriayOJeHue 3HaHUN 00ydarolIuXxcsi O )KMBOU
pUPOJIe, OCHOBAX MOJICKYJISIPHOM M KJIETOYHOM OMOJOTUM, SMOPUOIOTUU U
OMOJIOTUM PA3BUTHA, T€HETHKHU, CEJIEKUUH, OMOTEXHOJOTUHU, 3BOJIIOIMOHHOIO
YUEHUS U DKOJIOTHH.

N3yuyenue yuebHOro mnpenmera «buonorus» Ha yriiyOJIGHHOM YpOBHE
OPUEHTHPOBAHO Ha MOATOTOBKY OOyYaroUIMXcsl K MOCIEAYIOIIEMY IMOTYUYEHUIO
Ouonormyeckoro oOpa3oBaHHMs B By3aX UM  OpraHU3alusaX CpPEIHEro
npodeccroHanbHOro 00pa3oBaHusi. OCHOBY €ro COJEpKaHUS COCTaBIISIET
cUCTeMa OMOJOTHYECKUX 3HAHHUM, MOTYyUYEHHBIX MPU U3YYCHUH O00YUYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUMX pa3/ejoB OWOJOrMM Ha YPOBHE



OCHOBHOro oOmiero obOpazoBanusi, B 10—11 kmaccax 3TH 3HaHUA MOJTYYAIOT
pa3ButHe. Tak, paciiupeHsl U yriryOieHbl OMOJIOrMYECKHE 3HaHUS O PACTEHUSX,
’)KMBOTHBIX, rpubax, OakTepusix, OpraHu3Me YyeJIOBEKa, [0]0311170:¢
3aKOHOMEPHOCTSIX ~ KU3HH, JIOMOJHHUTEIBHO BKJIIOYEHBl  OMOJIOTMYECKHE
CBEJEHUSl NPHUKJIAJAHOIO U TIOMCKOBOI'O  XapakTepa, KOTOpbIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPBI [UIsl TOCIEAYIOIIEro BblOOpa mpodeccuu.
Bo3moskHa Takke MHTEerpauusi OMOJOTMYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHMUSIMH, TOJTYYEHHBIMH OOYYaIOIMMHUCS MPU HM3yYEHUH (DU3UKH, XHUMHH,
reorpaduu U MaTeMaTUKHU.

CtpykTypa mporpammbl mo ydeOHoOMy mnpeamety "buonorus" oTpaxkaet
CUCTEMHO-YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOAbl K H3YYEHUIO OHOJIOTHH.
CornacHo MM, U3y4arOTCs CBOICTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE s
YKUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3alliy, 3BOJIOLUHA OPIraHMYECKOr0 MUpa
Ha 3emile, COXpaHEHHUs OUOJIOTrHYecKOro pazHooOpaszusi miaaHetbl. Tak, B 10
KJIaCC€ M3Y4YalTCSd OCHOBBI MOJEKYJISPHOM H  KIETOYHON OHOJOTUH,
AMOPHOJIOTUU U OMOJIOTHH PA3BUTHS, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OMOJIOTMHU, aKTyaJu3UpyrTCs 3HaHUS OoOydaroumxcs 1o
OoTaHMKe, 300J0THM, aHaTomMuu, ¢usuonoruu uyenoBeka. B 11 kiacce
U3YyYaroTCsl SBOJIIOLIMOHHOE YUEHHE, OCHOBBI 3KOJIOTUHU U yueHue o duocgepe.

VYyeOnblii npenMer «buosorus» OpU3BaH  00ECHEUUTh OCBOCHHE
oOyJarommMucss OHOJOTMYECKUX TEOPUH M 3aKOHOB, WJAEH, MPUHUUIIOB H
IpaBWi, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI
MUpa, 3HAaHUH O CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTAX KJIETKU, OpraHu3Ma,
NOMyJIsIUMY, OMOLEHO03a, SKOCUCTEMbI, O BBIJIAIOIINUXCS HAYYHBIX JOCTUKEHUSX,
COBPEMEHHBIX  MCCIEIOBAaHUAX B  OHOJOTMM, NPHUKIAJAHBIX  ACHEKTax
Ouojornyeckux 3HaHuUM. [l pa3BuTMS M HOAJAEpKAHUS — MHTEpeca
oOyvaromuxcst K  OWOJOrMM  HapsAgy CO  3HAUUTENIbHBIM  00BEMOM
TEOPETUYECKOr0 MaTepuaiga B COJEpPKAHUM MpPOrpaMMbl 1O  OHOJIOTHH
MPEYyCMOTPEHO 3HAKOMCTBO C WCTOPUEN CTAHOBJICHUS W Pa3BUTHUS TOW WIIH
MHOU 00s1acTh OMOJIOTMH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B
pelieHre BaXKHEHIINX OMOJOTHYECKUX U IKOJIOTMYECKUX MPOOIIEM.

Ilensr wu3ydenust ydeOHoro mnpeamera «buonorus» Ha yriyOnEHHOM
YpOBHE — OBJaJeHUE OOyYaroU[MMHUCA 3HAHUSAMH O  CTPYKTYpHO-
(yHKUMOHANBHOM  OpraHu3allid  SKUBBIX CHCTEM  pPa3HOro0 paHra u
npUOOpPETEeHNE YMEHHUI UCIIOIb30BaTh 3TU 3HAHMS B ((OPMUPOBAHUU HUHTEpECA K
onpenenéHHol 00siacTh TPOPEeCCUOHATILHOW JICSTEIBHOCTH, CBSI3aHHOM C
ouoJsiorveit, wuiIM K BbIOOPY Yy4YEOHOro 3aBEICHHS [JJisi MPOJIOJKCHUS
OHMOJIOTNYECKOTO 00pPa30BAHMUS.

JlocTkeHue uenu usydeHuss yudeOHoro mnpeamera «buonorus» Ha
yriyOJa€HHOM YpOBHE 00€CIIEYMBAETCS PELIEHUEM CIIETYIOIIUX 3a/1a4:

OCBOEHHE OOy4YalolUMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HAHUU: 00
OCHOBHBIX OHOJIOTMYECKUX TEOpHSIX, KOHLEMUHUAX, TUIOTe3ax, 3aKOHax,
3aKOHOMEPHOCTSIX M TPABWIAX, COCTABIISIOLIMX COBPEMEHHYIO E€CTECTBEHHO-
HAy4YHYI0 KapTHUHY MHpaA; O CTPOCHHHM, MHOroOOpasuu U OCOOEHHOCTSX
OMOJIOTMYECKUX CUCTeM (KJIeTKa, OpraHu3M, MOMYJISIus, BUA, OMOreoIeHO03,
ounocdepa); O BBIJAIOIIMUXCA OTKPBITUSAX UM COBPEMEHHBIX HCCIEIOBAHMUSIX B
omomoruu,

O3HAaKOMJIEHHE OO0Yy4YaloIIMXCsi C METOAaMH IO3HAHUS >KUBOW MHPHUPOJBIL:
UCCJIEIOBATEIbCKUMU METOJIaMH OHOJIOTMYECKUX HayK (MOJIEKYJSIpHOU H
KJIETOYHOM OHMOJIOTUH, 3MOPHOJOTMU W OWOJIOTMHM pPa3BUTHUS, T€HETUKU U
CEeJNIeKIMH, OHOTEXHOJOTMH W CHUHTETUYECKOHM OHMOJOrMU, NaJleOHTOJIOTHH,



9KOJOTMH); METOJAMH  CaMOCTOSATEIBbHOTO MPOBEACHHUS OHOJOTMYECKUX
UCCJIeIOBaHU B JabopaTopud W B HpupoAe (HaOMIOAEHUE, H3MEPEHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHUE);

OBJIaJICHHE OOYYaIOMIMMHUCS YMEHHUSMH: CaMOCTOSTEIbHO HaXOJUTh,
aHAJIM3UPOBAaTh M MCIOJb30BaTh OMOJOTMYECKYI0 MH(OPMALMIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTMEH M CHUMBOJMKOM; YCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUUATbHO-3KOHOMUYECKHUMH U 3KOJIOTMYECKUMU
npo0sieMaMu 4YeJI0BEYECTBA; OLEHUBATH MOCIEACTBUSA CBOEH NEATEIBHOCTH MO
OTHOIIICHUIO K OKpY’Karolled MpUPOTHON cpelie, COOCTBEHHOMY 3J0POBbIO U
3IOPOBBIO  OKPY’KAIOIIMX JItOJeH; OOOCHOBBIBaTH U  COOJIOAATh  MEPHI
npoHIIaKTUKN UH(PEKIMOHHBIX 3a00J1€BaHUM, MpaBuja NOBEACHUS B MPUPOJIE
u obecriedyeHus: 0O€30MACHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
Ype3BbIUAMHBIX  CUTyallMsIX HPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTEpHU30BaTh COBPEMEHHBIE HAYUHbIE OTKPBITHSA B 00JIaCTH OMOJIOTHH;

pa3BUTHE Yy  OOYYalOIIMXCS  WHTEUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM B MpOLECCEe 3HAKOMCTBA C BBLIAIOIIMMUCS OTKPBITUAMH H
COBPEMEHHBIMH HCCJIEJOBAHUSIMU B OMOJIOTHMH, PEIIaeMbIMU €10 MpoOIeMaMH,
METO/10JI0TUEN OMOJIOTUYECKOTO UCCJIEI0BaHUS, MIPOBEICHHUS
AKCIIEPUMEHTAJIBHBIX ~ WCCIEAOBAHUM, peumeHuss OHOJOTMYeCKHX  3ajiad,
MOJIETMPOBAHUS OMOJOTMYECKUX OOBEKTOB U MTPOLIECCOB;

BOCIIUTaHUE y 00yYarOIIMXCsl [IEHHOCTHOI'O OTHOILIECHHSI K )KUBOW MPUPOJIE
B IEJIOM M K OTIEIbHBIM €€ OO0bEeKTaM M SBJIEHUAM; (HOPMHUPOBAHME
9KOJIOTUYECKOM, T€HETUYECKOM IPAMOTHOCTH, OOIEH KyJbTYphl MOBEJICHUS B
IPUPOJE; UHTETPALIUU €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuoOpeTeHre O00y4arolMMUCA KOMIIETEHTHOCTH B  palMOHAIBHOM
IPUPOAOIIOIB30BaHUN (COONIOAEHUE MPABUJ MOBEICHUS B IPHUPOAE, OXPaHBI
BUJIOB, DKOCUCTEM, Ouocdepbl), COXpaHEHHUHU COOCTBEHHOTO 3JI0POBbS U
3I0POBhSL  OKpyXXaromux Jiroged  (coOmrojieHuss Mep  NpodUIaKTUKU
3a00JIeBaHUH, obecrieueHue 0e30ITaCHOCTH YKU3HEICATCIbHOCTH B
Ype3BbIYANHBIX CUTYALUSIX MPUPOJTHOIO U TEXHOIC€HHOI'O XapaKTepa) Ha OCHOBE
UCIIO0Ib30BaHUsl OMOJIOTUYECKUX 3HAHUM U YMEHUH B ITOBCETHEBHOMN KU3HMU;

CO3JaHue yCJIOBMA JJI1 OCO3HAHHOIO BbIOOpa  OOydHaromumucs
VH]IUBUTyaJIbHOU oOpazoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
NOCJIEAYIOIIEMY MPOPECCHOHAIBHOMY CaMOONPENEIEHUI0, B COOTBETCTBUH C
WH/IMBHUIyJIbHBIMU MHTEPECAMH U TOTPEOHOCTSIMU PErHOHa.

OO0miee 4YMCIO YacoB, OTBEICHHBIX Ha U3y4YeHHE OHOJIOTMM Ha
yIIIyOJICHHOM YPOBHE cpejiHero oomiero oopasoBanus, cocrapisetr 204 yaca: B
10 xmacce — 102 ygaca (3 gaca B Hemenro), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO0).

Ot60p opraHu3zanMOHHBIX (HOPM, METOJIOB U CPEACTB OOyUYEHUST OMOJIOTUU
OCYLIECTBJISIETCS C YUETOM creuu(UKU €ro COACpKaHUs U HANPABICHHOCTH HA
IPOJOJDKEHUE OHOJIOTMYECKOr0 O00pa3oBaHUsl B OpraHu3alusX CpeIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

OO0s3aTenpHBIM  yCIOBUEM IIPU OOy4YEeHHHM OHOJIOTMM Ha YIIIyOJIEHHOM
YPOBHE SIBJIIETCSI NMPOBEJAECHUE JIA0OPATOPHBIX M MPAKTHUECKUX padoT. Takxke
ydyactTue  oOydYarouuxcsi B BBIIOJIHEHMM  IPOEKTHBIX M y4eOHo-
UCCJIEIOBATENbCKUX paldOT, TEMATUKAa KOTOPBIX OINpPEAENIeTCs] y4YUTEleM Ha
OCHOBE HMEIOIIMXCA MAaTEepUAIbHO-TEXHUUYECKUX PECYpPCOB M  MECTHBIX
IIPUPOJHBIX YCIOBUM.



COIAEPKAHUE OBYUEHUA
10 KVIACC

Copnep:kanue nporpaMMsl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyiapctBeHHou urtorooi arrecranuu (I'MA).

Tema 1. buosiorus kak Hayka

CoBpemeHHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas wucrtopus
pa3BUTHs OWOJIOTMH. bHONOrM4yecKkue Haykd U H3y4aeMble MMHU MPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAJAHbIE W TOWCKOBBIE HAy4YHBIC HCCIEAOBAaHUSA B
ounosoruu.

3HaueHue Ouosiorud B (POPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. IIpodeccun, cBa3aHHble ¢ OHOJOrvel. 3HAYEHUE
OMOJIOTMM B NPAKTUYECKON JESITENIbHOCTH YEJIOBEKAa: MEJIULMHE, CEIbCKOM
XO034MCTBE, IPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdemoncTpauumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y.
Hapsun, Y. I'apseit, I'. Mennens, B. U. Bepuanckuii, 1. I1. IlaBnos, WU. U.
MeunukoB, H. WU. Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, @.
Kpuxk, . K. benses.

Tabmuubl 1 cxembl: «CBsi3b OMOJIOTMM C APYrMMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMbI U UX U3Y4YeHHUE

XKuBble cUCTEMBI Kak NpeaMeT u3yuyeHus Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XHWMHMYECKOTO COCTaBa, AUCKPETHOCTb W ILEIOCTHOCTb,
CIOKHOCTh U YHOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOPTraHU3aLNs,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHuM3aly >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKaHEBBI,  OPraHU3MEHHBIM,  MOIYJISLUUOHHO-BUIOBOM,  DKOCHCTEMHBIN
(OuoreouenoTnueckuit), omocdepusiii. [lporeccrl, MPOUCXOIAIINE B >KUBBIX
cuctemax. OCHOBHbIE MPHU3HAKHU >KUBOro. JKU3Hb Kak (hopMa CyUIECTBOBAHUS
Marepund. Hayku, wu3yvaromme >KUBBIE CHCTEMBl Ha PAa3HBIX YPOBHSX
OpraHHU3aLNH.

N3yuyenue xuBbIx cucteM. MeToibl OnMosornueckoi Hayku. Habmonenue,
U3MEPEHUE, DKCIEPUMEHT, CHCTemaTu3anus, MeraaHanu3. [lomatue o
3aBUCUMOM W HE3aBUCUMOW TIepeMeHHOW. [lmaHupoBaHWe >SKCIIEPUMEHTA.
[TocranoBka u nmposepka rumnote3. Hynesas runoresa. [lonsatue BoIOOpKH U €€
JIOCTOBEPHOCTh. PazOpoc B Ouosiornueckux JAaHHbIX. OI€HKa JTOCTOBEPHOCTH
IOJIYYEHHBIX PEe3yJbTaToB. [[pMuMHBI MCKaXKEHUs pE3yJIbTATOB dKCIIEPUMEHTA.
[IoHsATHE CTATUCTUYECKOTO TECTA.

JdemoncTpauumn

Tabmuipl 1 cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucrteMmbl», «CBOWCTBA JKMBOM MaTepum», «YPOBHHU OpPraHU3aLHUM KABOU
npupoas», «CTpoeHUE KUBOTHOW KIIETKW», « TKaHU >KMUBOTHBIX», «CUCTEMBI
OpraHoOB YEJIOBEYECKOr0 opraHusmay, «buoreonenos», «buocdepan, «Metossl
U3YYEHUS )KUBOU MPUPOJIBI».

OGopynoBanue: Js1abopaTopHoe  00OpyAOBaHWE Uil  NPOBEACHUS
HAOJII0ICHU, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckas paodora «lcnonb3oBaHWE pA3TUYHBIX METOJIOB IpHU
U3YYEHUH )KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku



Knetka — cTpykTypHO-QyHKUIMOHANIbHAS €IWHHULA XuBoro. Mcropus
oTKpbITUs KieTku. Paborel P. T'yka, A. JleBenryka. Kiierounass teopus (T.
[lIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Metoapl  MOJEKYJSPHOM M KIETOYHOM OWOJOTMU: MHKPOCKOIUS,
xpoMmarorpadus, 31eKTpoPope3, METOJ MEUYEHBIX aTOMOB, AU((epeHInaIbHOe
LHEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHHME KIETOK. M3yuenue GQuxkcupo8anHuwix
K1emoK.  OIEKTpoHHass  MuKpockonus.  Koughoxanvnas — mukpockonusi.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpauuun

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneinen, P. Bupxos, K.
M. Bbap.

Tabmuupr u  cxembl: «CBETOBOM  MHUKpPOCKOI»,  «DJIEKTPOHHBIN
MUKpPOCKOI», «IcTOpHs pa3BUTUS METO/I0B MUKPOCKOITUN.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPONpPENapaThl PaCTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

I[IpakTuueckass padora «l3yueHre METOJOB KIETOYHON OHOJIOTUU
(xpomatorpadusi, snexkrpodopes, audpdepeHranbLHoe UEeHTpUudyrupoBaHue,
[TLIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KIeTKU

XUMHYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U YIbTPAMUKPOIJIEMEHTHI.
Bona n e€ ponb Kak pacTBOPHUTENS, pearcHTa, y4acThe B CTPYKTYpPUPOBAHUH
KJIETKH, TEIUIOPETYJIALNA. MHUHEpaabHble BEUIECTBA KIETKH, UX OHOJOrn4ecKas
poJib. PoJIb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KJIETKU. buosiormdeckue mnonumepsl. benku.
AMMWHOKUCIIOTHBIM cocTaB  OenkoB. CTpPyKTypsl OEIKOBOM  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oenka, HenTUAHAs CBs3b. BTopuyHas, TpeTUYHAs,
YyeTBepTUYHAs CTPYKTyphl. Jlenatyparusi. ColictBa OenkoB. Kiaccuduxanus
oenkoB. buonornueckue pyHkiuu 0enkoB. [lpuonsi.

Yrnesoasl.  MoHOcaxapuabl,  AUCaxapuabl,  OJIMIOCaxapuabl U
noyvcaxapuabl. OOWuMKA TIaH CTpoeHUusT U (U3HKO-XMMHUYECKHE CBOMCTBA
yriieBojioB. buosiornyeckue GyHKIIMU yriIeBOI0B.

Jluiuner.  T'mapodunbHo-rupodoOHBIE  cBoiicTBA.  Kiaccudukarus
aunuaoB. Tpurnuuepuasl, (ochonunuabl, BOCKU, cTepouibl. buosornueckue
¢bynkunn aunuaoB. OO0mMe CBOMCTBA OMOJIOTMYECKHX MEMOpaH — TEKy4ecCTb,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO, MOJTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. CrpoeHne HyKIIEMHOBBIX KHCIIOT.
Hyxneorunpl. [Mpunnun kommiementapHocTu. [IpaBuiio Yapradda. Ctpykrypa
JAHK — nBoitnas cnupanb. MecTOHaXOXJeHHE U OMOJIOTHYECKHE (PYHKIIUU
JAHK. Buaet PHK. ®yukuuu PHK B kiietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B mosiekysie ATO.
buonornueckue pynkuuun ATO. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIIUN
B KJeTke. [Ipyeue uyxneosuompugpocamor (HTD). CexkBenupoBanue [[HK.
Memoovl cenomuxu, mpancKpunmomuKu, nPomeoMuKu.

CrpykrypHas  Ouosorusi:  OMoxuMuuyeckue U Ouodunveckue
UCCJIEIOBaHUSl COCTaBa M IPOCTPAHCTBEHHOM CTPYKTYypbl OHMOMOJIEKYJI.
Mooenuposanue cmpykmypolr u  Qyukyui OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuotii  ouszaun u opeanuueckuti cunmes OUOMONEKYT U  UX
HEenpUpoOHbIX aAHA0208.

JdemoncTpauumn



[loprpersr: JI. Ilomumur, k. Yorcon, ®. Kpuk, M. VYwunkunc, P.
®panknuH, @. Canrep, C. [Ipy3unep.

Juarpammer:  «PacnpeneneHne XMMHMYECKHMX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuupl u cxemsl: «Ilepuonnueckas Tadauna XMMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKybl BOJbl», «BellecTBa B coctaBe Opranu3sMoB», «CTpoeHue
MOJIEKYJIbI Oenka», «CTpyKTyphl O€IKOBON MOJIEKYJbD, «CTpOCHHE MOJEKYI
yraeBoAoB», «CTpoeHue Moyiekysl JunujaoBy, «HyKiIenHOBBIE KHCIIOTBDY,
«Ctpoenue monekyiasl ATD».

O6opynoBanue: XUMHYECKas OCcya U 000py0BAHHE.

JlabopaTtopnass paGora «OOHapyxeHue O€IKOB €  MOMOIIbIO
KaueCTBEHHBIX PEAKIUII».

JlaGoparopnass pabora «lccnemoBanme  HYKIEMHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KICTKH

Tunel KJIETOK: 3yKapuOoTHYecKas U Mpokapuotruyeckas. CTpyKTypHO-
(yHKUMOHATbHBIE 00pa30BaHUS KIETKU.

CtpoeHue mnpokapuoTHYEeCKOM kieTku. KierouyHass cTeHka OakTepuil u
apxeii.  OCOOEHHOCTH  CTpOEHUA  TeTepoTpopHONM U aBTOTPO(PHOM
IPOKApPUOTUYECKUX KIETOK. MECTO U pOJIb IPOKAPUOT B OMOLIEHO3AX.

Crpoenre ¥ (PYHKIMOHMpPOBAHHWE  JYKAPUOTHYECKOM  KIIETKH.
[Inazmatnyeckas MemOpana (masmaneMma). CTpykTypa IIia3MaTHYECKOM
MeMOpaHbl. TpaHCHOpPT BELIECTB uepe3 IUIa3MaTHYECKyr0 MeMOpaHy:
naccuBHbIM (nuddy3us, obneruy€énHas auddysus), aKTUBHBIN (IEPBUYHBIN U
BTOPUYHBIN akTUBHBIA TpaHcnopt). [lonynponunaemocts MmeMOpansl. Pabota
HATPHUI-KaJIMEBOro Hacoca. DHJOIMTO3: MUHOLMTO3, (ParonuTo3. DK3O0LMTO3.
Knerounas crenka. CTpykrypa M (YHKIMM KIETOYHOM CTEHKH pPacTEHH,

rpu0oB.
[Hutonnasma. Iluto3ons. IluTockeneT. JIBuKeHHE  LIUTOIIA3MBbI.
Opranousl KJICTKH. OnnomeMOpaHHbIE OpTaHOU/IbI KIICTKH:

sHpomnasmarudeckas cetb (DI1C), annapar ['oabmku, TM30COMBI, UX CTPOEHUE
U (QyHKIMU. B3anMoOCBSA3b OJHOMEMOpPAHHBIX OpPraHOMJIOB KieTKH. CTpoeHue
IPaHyJSIPHOTO peTukyiyma. Mexanuzm nanpaenenus 6enkoe ¢ IIIC. Cunrte3
pacTBOpUMBIX OesikoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN)
SHJOIIa3MaTHYeCKUil peTukyiym. CekperopHas QyHKuus annapara ['ojbaxu.
Moouguxayus 6enxos 6 annapame I onvoxcu. Copmuposra 6enxoe ¢ annapame
l'onvoocu. TpaHcnopT BewECTB B KIETKE. Bakyonum pacTUTENbHBIX KIIETOK.
Kinerounsiii cok. Typrop.

[ToslyaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKH: MHTOXOHJPHUH, IUIACTU[BI.
Ilpoucxoocoenue  mumoxonwoputi  u  naacmuo.  Cumobuocenez  (K.C.
Mepeorckosckuu, JI. Mapeyauc). CtpoeHue U (YHKIIMU MUTOXOHJPUNA U
wiactul. [lepBuyHble, BTOPUYHBIE U CIOXKHBIE MJIACTUIBI (POTOCUHTEZUPYIOLIUX
3YKapuoOT. XJIOPOIUIACThI, XPOMOILUIACTHI, JICMKOIIACTHI BRICIIUX PACTCHUM.

HememOpannbie  opranouabl  kinetku  CtpoeHue U (QyHKUMH
HEMEMOpaHHBIX  OPraHOWJOB  KJIETKU. Pubocombl.  IIpomedcymounvie
Gunamenmor. MUKpopuIaMeHTbl. AkmuHogvle MuKpoguiamermol. MplllIeUHbIE
KIETKU. AKmunogvle KOMNOHEHMbl HeMbluleUHblX KiemoK. MHKpOTpyOOUKH.
Kierouneiii unentp. CrpoeHue W JIBW)KEHUE HKIYTHKOB U PECHUYEK.
MukpoTtpy6ouku 1uTomnasmsel. LleHtpuons. berku, accoyuupoeannvie ¢
MuKpoguiamenmamu u Mmukpompyoouxkamu. Momophvie denxu.



Anpo. OOonouka sapa, XpOMaTUH, KapUOIUIa3Ma, AJIPbIIIKH, UX CTPOCHUE
U QyHKUMU. SAnepHblid OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE PacOOKEHHUE
XpOMOCOM B HHTepda3HOM siape. Jyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — TUCTOHBL. J[unamuka s0epHou 000104ku 8 mumose. foepHulil
Mpaucnopm.

Knerounble BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIIETOK
AYKapHuoT (PaCTUTENbHOM, >)KUBOTHOM, TPUOHOM).

JdemoncTpauumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuupbl u cxembl: «CTpOEHHE 3YKAPUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MHUTOXOHAPUW», «A1po», «CTpoeHne NPOKapUOTHIECKON KIIETKNY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPONpENapaThl PaCTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHass padora «l3ydyeHne CTpPOEHUA KIETOK PpPa3IMYHbIX
OpraHUu3MOB.

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGoparopHas padora «/ccnegoBanue miazmolin3a U JACMIa3MOJIN3A B
PACTUTENbHBIX KIETKAX).

IIpakTuyeckass padora «M3ydyeHue [ABWIKEHUS  [UTOIUIA3MbBI B
PACTUTENbHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpalleHie JHEPIMH B KJIETKe

AccuMWIIALIMS WM TUCCUMWIIALIMS — JIBE CTOPOHBI MeTabonu3ma. Tumsl
oOMeHa BelIecTB: aBTOTPO(MHBIA U reTepoTpodHBIM. YyacTue Kuciopoaa B
OOMEHHBIX Mpoleccax. DHEPreTHYecKoe O0EeCreueHHe KIIETKHU: MpEeBpallleHHue
AT® B o00MmeHHBIX mnponeccax. {OEpMEHTATUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonau3ma. PepMeHThl, UX CTPOEHUE, CBOWCTBA W MEXAHHU3M
neictBua.  Kodepmentel. OTinuusg  (EepMEHTOB OT  HEOPraHUYECKUX
KaTaau3aTopoB. benku-akTuBaTopel M OEIKU-UHTMOMTOPBL. 3aBHCHMOCTD
CKOPOCTHU (PEpMEHTATUBHBIX PEAKIUI OT Pa3Iu4YHbIX (PAKTOPOB.

[lepBuuHBII CUHTE3 OpPraHWYECKUX BeEIIECTB B KieTke. dorocuHTEs.
AHOKcueeHHblll U oKxcucenHvlll pomocunmes y baxmepuil. Ceemocobuparoujue
nueMeHmvl U NUSMeHmbl peakyuonHo2o yeumpa. Poab XIJIOpOILIACTOB B
npouecce porocunre3a. CperoBast u TeMHOBas (a3bl. Pomoovixanue, Cs., Cy u
CAM-munvr  ¢pomocunmesa. IlpoayktuBHOCTH  (poTocuHTe3a. BrnusiHue
paszinyuHbIX (PaKTOPOB HA CKOPOCTh (POTOCHHTE3A. 3HAaUEHHUE (POTOCUHTE3A.

XEMOCHHTES. Pa3noob6pasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUUUPYIOIIHE OAKTEPHH, KEJe300aKTepuH, cepoOaKTeprn, BOJIOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buael Opokenus. [IpoayKTsl OpoxeHuss U ux
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YAUTENIN OOTIE3HEH.

AspoOHBbIe OpraHu3MBbl. Oransl JSHEPreTUYECKOIO oOMeHa.
[TogroroButenbHblii  ATan. [UMKOIM3 — OECKUCIOPOJAHOE pacuUIeIICHUE
TJIFOKO3BI.

buonornueckoe OKucIeHUE, UM KIETOYHOE JbIXaHUe. POjab MUTOXOHAPHI
B Ipolleccax OMOJIOTMYECKOro  OKHcieHuda. Llukinueckue — peakium.
OxkucnutensHoe (ochopunupoBanue. IHepeus MeMOPAHHO20 2padueHma
npomono8. Cunmesz AT®: paboma npomonnot AT®-cunmaswi. [Ipenmyiecta
a’poOHOro myTH oOOMEHa BEUIeCTB INepea aHa’dpoOHbIM. D(PPEKTUBHOCTH
SHEPreTUYECcKOro oOMeHa.



JdemoncTpauumn

[Toptpersr: [Ix. [Ipuctim, K. A. Tumnpsses, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuiet u cxeMbl:  «@DOTOCUHTE3», «DHEPreTUUeCKud OOMEH»,
«buocunres 6enka», «Ctpoenue pepMeHTa», «XEeMOCUHTE3Y.

OGopynoBaHue: CBETOBOM MHUKPOCKOTI, o0opynoBaHue JUTSt
IPUTOTOBJICHUSI IOCTOSTHHBIX U BPEMEHHBIX MUKPOITPENapaToB.

JlaGoparopnass padora «lM3ydyeHue KaTaIMTUYECKOM aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl UM KaTalasbl)y.

JladbopaTopnass padora «l3yueHue GepMEHTATUBHOIO paclICTUICHUs
NEPOKCHUIA BOJOPOA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlabopaTtopnass padora «CpaBHeHHE TIpoliecCOB (HOTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTopHnasi padora «CpaBHEeHUE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHass uHGOpMalLMs M peaiu3alus eé B KIeTKe

Peaknuu wmatpuyHoro cunte3a. lIpuHIMI KOMIUIEMEHTApHOCTH B
peakuMsX MaTpUYHOro CHUHTe3a. Peanu3anusi HacieICTBEHHOW HH(OpMauuu.
['eneTnyeckuil ko, ero cBoucrTea. TpaHckpunuusa — marpuunbiid cuHTe3 PHK.
[TpyHIMOBl ~ TPAHCKPUIILMKM:  KOMIUIEMEHTApPHOCTh,  AHTUIIAPAJUIEIbHOCTD,
acumMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou xkiemxke.
Hexooupyrowue PHK.

Tpancnauust u e€ stanel. Yyactue tpancnoptHeix PHK B OuocunTese
Oenka. YcnoBus OuocunTeza Oenka. KoaupoBanue amuHokucior. Poib
pubocoM B OMOCHHTE3E OelKa.

Cogpemennvie npeocmasnenus o cmpoenuu eenos. Opranusaius FeHoMa y
IPOKApHUOT U 3YKapHOT. Peryisiuus akTUBHOCTH F'€HOB y MpPOKapuoT. ['unoresa
onepoHa (®@. XKakoo, XK. Mano). MonexynsapHvie mexanuzmovl IKCHpeccUuu 2eHo8
y aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi ceHos. Perymsius
0OMEHHBIX MpoueccoB B KieTke. Kiierounslii romeocTas.

Bupycel — HekneTouHble (GOpPMBbI KHU3HM M OOJUraTHbIE Mapa3uThI.
CtpoeHue TpOCTBHIX U CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwii yuxn J[HK-codepocawux eupycos, PHK-cooepacawux eupycos,
baxmepuogpazos. Obpamunas mpaHcKkpunyus, pegepmasa, Unmezpasda.

BupycHbie 3aboneBaHus 4YelOBEKa, JKUBOTHBIX, pacteHuil. CIIN/,
COVID-19, connanbHble 1 MEAULUHCKHUE TPOOIEMBI.

buoungopmamura: unmezpayusa u ananuz 6onrvuux maccusos («bigdatay)
CMPYKMYPHbIX  Ouono2udeckux oanHvlx. Hanomexuonoeuu 6 oOuonozuu u
meduyune. Ilpoepammupyemvie @ynkyuu oenxos. Cnocodvl 0ocmasku
JIeKapcme.

JdemoHcTpauumn

[Toptpetsr: H. K. Konbuos, /. Y. IBanOBCKUI.

Tabmumel m  cxemel: «bwmocuHTe3 Oenka», «['eHeTHUeCKHIT KO,
«Bupyce», «baktepuodarm.

IIpakTnyeckas padora «Co3nanue MOJEIU BUPYCay.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii nuki, ero mnepuonabl U perymsauus. MuTtepdaza m Murtos.
Oco0eHHOCTH MpOoLECCOB, MpoTeKaroumx B uHTep(asze. [IoAroToBka KIeTku K
nenenuto. Ilpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHUUYECKUUA U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEprOoibl UHTEP(Da3bI.

Marpuunbii cunre3 [JHK — perumkanms. [Tpunnune! penukanun JJHK:
KOMIIJIEMEHTApPHOCTh, IOJYKOHCEPBATUBHBIA CHHTE3, AHTHUIIAPATUIEIBbHOCTD.



Mexannsm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u

TenomMepasza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTull. JIumiaouaHwlii u
raruiouHbeld  Habopel xpoMocoM. ['oMonoruusnble XpomocoMbl. IlonoBbie
XPOMOCOMBI.

Henenue kinerkn — mMuto3. CTraguM MHUTO3a W TNPOUCXOASIIME B HHUX
npoueccel. Tunel muto3a. Kapnoknnes u nutoknHes3. buosornueckoe 3HaueHue
MHUTO3A.

Perynsauuma Mmurotnueckoro nukia kiaetku. [Iporpammupyemast kinetouHas
ruoesnb — arnomnTos.

Knerounoe siipo, XpoMocoMbl, (DyHKIIMOHAJIbHAsl T€HOMUKA. Mexanuzmobl
npoaugepayuu, oughgepenyuposku, cmapenus u eubenu kiemox. «l{ughposas
K1emKa» — buouHgopmamuveckue mooeau GyHKYUOHUPOBAHUSL KILeMKU.

JdemoncTpauumn

Tabnuiel u cxeMbl: «KU3HEHHBIM LUK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Pemmkamusa JHK.

O0opynoBaHue: CBETOBOM MHUKPOCKON, MHKporpenaparsl: «MwHTo3 B
KJIETKaX KOPEIIKA JTyKay.

JlaGoparopnass  padora  «M3yueHnme XpoMOCOM Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopnass paGora «HaOmionenume wmuTOo3a B KJIETKaX KOHYHKA
KOpeEIlIKa JIyKa (Ha TOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. CTpoenue U GQyHKIUHM OPraHM3MOB

buonorunueckoe pazHooOpa3zue OPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTpPOEHUST U  JKU3HEACSTEIIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrtepuu, apxeu, OJHOKIETOYHbIE TPUOBL, OJHOKJIETOYHBIE
BOJOPOCIH, APyrue NpoTUCThl. KOJIOHHAIbHBIE OPTAHU3MBI.

B3anmocBs3p 4YacTel MHOTOKIETOYHOIO OpraHu3ma. TKaHW, OpraHel U
cucreMbl opranoB. OpranusMm Kak eIMHoe neinoe. ['omeocras.

Tkanu pacrenuil. Tunbel pacTUTENbHBIX TKaHEW: 0Opa3oBaresbHasd,
NOKPOBHAs!, MPOBOJAIIAs, OCHOBHAsA, MexaHndyeckasd. OCOOEHHOCTH CTPOCHMS,
(GyHKUMN U PacoIOKEHUs TKAaHEH B opraHax pacTeHUM.

TkaHM )KMBOTHBIX U YeJIOBEKA. THUIIbI dKUBOTHBIX TKAHEW: AMUTEINAIIbHAS,
COEIMHUTENbHASA, MbllIEYHAas, HepBHAsA. OCOOEHHOCTH CTpOEHUs, PYHKUUH U
PacCIONIOKEHUS TKAHEN B OPraHaXx )KUBOTHBIX M YEJIOBEKA.

Opransl. BereratnBHbple M IeHEpaTHBHBIE OpraHbl pacTeHuil. OpraHesl U
CUCTEMbl OPIraHOB J>KMBOTHBIX U 4YesnoBeka. (DYHKIMU OpPraHOB M CHCTEM
OpPTraHoB.

Omnopa tena opranuzmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapykHbIli U1 BHYTpeHHUH ckeneT. CTpOoeHUE U
THUIIBI COEIUHEHUS KOCTEN.

JIBr>xeHre OpraHu3MoB. JI[BMKEHME OJHOKJIETOYHBIX OPraHU3MOB:
aMEOOoMIHOE, )KTYTUKOBOE, PECHUYHOE. JIBUKEHNE MHOTOKJIETOUHBIX PACTEHHIA:
TPONU3Mbl U HACTUU. [[BHKE€HHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucrteMa. Pediekc. CkeneTHble MBIIILBI U UX padoTa.

[Inranne opranusmoB. [lornomenne BOIBI, YIVIEKHCIOTO Ta3a M
MUHEpaJIbHBIX BEIIECTB pacTeHUsMU. [luTtanue kMBOTHBIX. BHyTpumnosocTHoe
U BHYTPUKJIETOUHOE muileBapeHue. [luraHue NO3BOHOYHBIX >KHUBOTHBIX.
Otnensl  NUIIEBApUTENBHOrO  TpakTa.  [InWimeBapuTelbHBIE  JKEJIE3BI.
[InmeBapuTenbHas CHCTEMA YEJIOBEKA.



Jpixanne opranu3moB. [[pixaHue pacTeHuil. JIpIxaHuW€ KUBOTHBIX.
Huddysus razoB uepe3 noBepxHOCTh KieTkH. KoxkHoe npixanue. JlprxarenbHas
noBepxHocTh. JKabepHoe M JE€royHoe [bIxaHue. JIpIXxaHWe MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHUE CTPOCHMUS JIETKUX
IIO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTenpHas cHUCTEMa 4YeloBeKa. MexaHusm
BEHTW LMK JIETKUX Yy MNTHL W MIEKONHUTAIONMX. Perymsauus napIxaHus.
JIpixaTenbHble 0ObEMBI.

TpaHCIIOPT BEHIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTCHUM.
TpancropT BemiecTB y KUBOTHBIX. KpoOBEeHOCHass cucrtemMa U €€ Oprassl.
KpoBeHocHass cucTeMa NO3BOHOYHBIX JKMBOTHBIX M u4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOpaileHHs. DBOIIOLUOHHBIE
YCIOKHEHUSI CTPOEHUST KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX IKWBOTHBIX.
Pabota cepana u e€ perynsiusi.

Brinenenne y opranusmoB. Beinenenue y pacrtenuil. Beigenenue y
KUBOTHbIX. CoKparurenbHble Bakyosd. Opranel BwlaeneHus. OuibTpanus,
ceKkpeuuss M O0OpaTHOE BCACBIBAHME KAK MEXaHU3Mbl padOThl OpraHoB
BbJieieHUs. CBA3b IIOJOCTH Tela C KPOBEHOCHOW M BBIICIHUTEIBHOU
cucTeMamu. BplaeneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u pyHkmonupoBanue Heppona. OOpazoBaHHE MOYM Y YEJIOBEKA.

3amuTa y OpraHvM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuii M LUCTHl MNPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHHIA.
Kyrtukyna. Cpeacrsa macCUBHOM M XMMUYECKOW 3a1UThl. DUTOHIUABL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX IPOM3BOIHBIE.
3ammuTa opranuszma ot OosnesHneil. UMmyHHast cucteMa yenoBeka. Kinerounsiii u
TYMOpPaJIbHbIA UMMYHUTET. BpOXIEHHBI U PUOOPETEHHBIN crienu(pUUecKuil
UMMYHUTET. Teopust KIIOHAIbHO-ceIeKTUBHOrO uMMyHuTeTa (I1. Dpmux, @. M.
bepuer, C. ToneraBa). BocnaaurenbHble OTBETHl OpraHu3MoB. Poub
BPOKJIEHHOTO UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte M perynsuuss y OpraHusMmoB. PasgpaxumocTts y
OHOKJIETOYHBIX OpraHu3moB. Takcucel. PazgpaxumocTts W perynsnus y
pactenuid. PocToBbIE BENIECTBA U UX 3HAYCHHUE.

HepBHasa cucrema u pednekropHas peryysuus y >KMBOTHbIX. HepBHas
cucreMa MU €€ OTAeNbl. OBOJIOLNUMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOU
CHUCTEMBI y XUBOTHBIX. OTIENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX.
Pednexc u peduiexkropnas ayra. bezycioBHble U yCIIOBHbIE PEDIICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAs CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenme3pl HSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBI. JIeHCTBHME TOPMOHOB.
B3auMocBsA3p HEpBHON M 3HJIOKPUHHON cucTteM. ['unoranamo-runodusapHas
cucTeMa.

JdemoHcTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOIOKIETOYHbIE
Bojopocim», «bakrepun», «lIpocreimme», «Opranbl IBETKOBBIX PAaCTCHUIN,
«CucreMbl OpraHoB IIO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee cTpoeHune
HaceKoMbIX», « Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue cTedis»,
«CTpoeHHe JIMCTOBOM TUIACTUHKW», « TKaHU KUBOTHBIX», «CKEJET YEIIOBEKA,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas cucremay,
«BpiaenurenbHas cucrema», «OHIOKpUHHAsA cucreMma», «CTpoeHrue MBIIIIbDY,
«Ammynuter», «KumedHononoctHeiey, «CxeMa TNHUTAHUS  PACTECHUI,
«KpoBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THIPBI»,



«CTtpoeHue mianapun», « BHyTpeHHee cTpoeHne N0KIeBOro yepss», « HepBHas
cuctema pbiO», «HepBHas cucrema asarymkum», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cucrema nTuny», «HepBHas —cucrema
MieKkonuTaromux», «HepBHas cucrema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIpPENnapaThl OJTHOKJIETOUYHBIX
OpraHu3MOB, MHKpOIIpEnaparbl TKAHEH, PAKOBHHBI MOJUIIOCKOB, KOJUIEKLIMH
HACEKOMBIX, UTJIOKOXKHX, KUBbIE 3K3EMILISIPbl KOMHATHBIX pacTeHUM, repoapuu
pacTeHUN pa3HbIX OTIEJIOB, BJIAXHBIE Ipenaparbl >KUBOTHBIX, CKEJIEThI
NO3BOHOYHBIX, KOJUIEKIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHue i JEMOHCTPALIMM TMOYBEHHOTO MW BO3JAYLIHOTO MUTaHUSA
pacTeHMi, pacilemieHus KpaxMmajia U OeJIKOB MoJl JeWcTBUEM (PEpPMEHTOB,
o0opyoBaHuEe i1 JEMOHCTPAllMM OMNBITOB MO HW3MEPEHHUIO JKU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX JBMXKEHHI, MOJEIN TOJIOBHOIO
MO3ra pa3INYHbIX KUBOTHBIX.

JlabopaTopHast padora «/3yueHne TKaHEW pacTEHUIN.

JlaGoparopHasi pabora «/3ydueHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHue opraHoB LIBETKOBOI'O PACTECHHS».

Tema 10. PazmHoOkeHHe M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojoe (BKIItoYas BEr€TaTUBHOE) U
nojioBoe. Buupl 0ecnoioro  pa3MHOXKEHUS: TMOYKOBAHHME, CIOPYJISALHUS,
(dparmMeHTanys, KIOHUPOBAHUE.

[TonoBoe pazmHoxeHue. [lonoBeie kneTku, Wik ramersl. Meio3. Craauu
meno3a. IloBenenne xpomocoM B Menose. Kpoccunrosep. buonmornueckuii
CMBICJI MEKO03a U TTOJIOBOT0 Iponecca. Meo3 u ero MeCTo B AKU3HEHHOM LIMKJIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3zputue. ['amerorene3 y KUBOTHBIX. [losioBbIE
xene3pl. OOpa3zoBaHuME M pa3BUTHE IMOJOBBIX KieToK. (CrepMaroreHes Hu
ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.

OmnogoTBOpEeHHE U HSMOPUOHAIBHOE pPa3BUTHE KUBOTHBIX. CriocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpuosorus —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoecene3z — oona u3 21aéHulX npobdiem
ambpuonoeuu. Kownyenyus mopgocenos u moodenu mopghoceneza. Craaum
SMOpHOreHe3a KUBOTHBIX (Ha mnpuMmepe Jsrymku). [pobnenuwe. Tumbl
npoOneHus. /lemepmunuposannoe U  HeOEePMUHUPOBAHHOe  OpobJieHuUe.
bracmyna, muner 6nacmyn. OcCOOEHHOCTH APOOJEHUS MIICKOMUTAIOIIMX.
3apojpIlieBble  JUCTKU (TacTpytisanus). 3akiajka OpraHoB W TKaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3auMmHOe BiIMsSHME YacTedl pa3BUBAIOLIETOCA
3apopiiia (3MOpHOHANbHAS UHIYKLHKS). 3aKJIaKa TUIaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJbTaT MEPApPXUUYECKUX B3aUMOJICHCTBUN T€HOB. Brugnue Ha
AMOpPHOHAJILHOE PAa3BUTHUE PA3IMYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue xuBOoTHBIX. [locTaMOpHoHanbHbI niepuoa. [Ipsmoe u
HenpsiMoe pas3BuTue. Pa3zButne ¢ metamop}o3oM y O€CHO3BOHOYHBIX U
NO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYECKOe 3HA4YE€HHE MPSAMOrO0 M HENPSIMOro
Pa3BUTHS, UX PACIIPOCTPAHEHHUE B NMPUPOJE. THUIIBI pocTa KUBOTHBIX. DaKTOPbI
peryjsiiuM pocTa >KUBOTHBIX M uenoBeka. Craguum MNOCTAIMOPHUOHAIBHOIO
Pa3BUTHS Yy )KUBOTHBIX U yesnoBeka. [lepuoasl oHTorenesa uenoneka. CrapeHue
U CMEPTh KaK OMOJIOTMYECKHUE MPOLECCHI.

Pazmuoxenue u pazutue pacrenuil. 'amerodpur u cnopodur. Meiio3 B
KU3HEHHOM IuKiie pacteHuid. OOpa3zoBaHHMe CIOp B TMpolecce Meio3sa.
['amerorene3 y pacreHnil. OIUIOZOTBOPEHUE W PA3BUTHUE PACTUTEIBHBIX



opraHu3MoB. J[BoifHOE OIJIOIOTBOPEHHE y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHH.

MexaHU3MBI PETYISALNANA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoncTpauuun

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabnuiel U cxembl: «BeretatuBHOe pa3MHOXKEeHHEY, «Tumnbl 0ecrnonaoro
pa3sMHOXKEHUD», «Pa3sMHOXEHHE XJIaMUAOMOHANB», «Pa3MHOXKEHNE IBIIICHBDY,
«Pa3MHOXeHue  ruape», «Meio3», «XpomocoMbl»,  «l'ameroreHesy,
«CTpoeHHe SAMIEKIETKH U CriepMaTo3oniay, « OCHOBHBIE CTaJUH OHTOTECHE3A,
«IIpssmoe m HempsiMoe pasButHe», «Pa3BuTme mamnckoro xyka», «Pa3zButue
capaHun», «Pa3Butme Arymkm», «/IBOMHOE OIUIONOTBOPEHHE Yy IIBETKOBBIX
pactennit», «CTtpoeHue CceMsH OJHOAOJBHBIX M JBYJOJIBHBIX PACTEHUI»,
«JKM3HEHHBIM IMKJI MOPCKOM  KamyCTb», <« JKM3HEHHBIA LHMKI MXay,
«KV3HEHHBIN UK NAIOPOTHUKAY, <« KU3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKpOIpenaparbl SUIEKIETOK U
CIIEpPMATO30U1I0B, MOJENb « LMK pa3sBUTHS JIATYLIKID.

JlaGoparopnass padora «l3ydyeHrne CTpPOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENIAPATAX).

IIpakTuyeckas padora «BpIsBICeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH
MTO3BOHOYHBIX JKMBOTHBIX).

JlaGoparopHnass padora «CTpoeHME OpraHoB Pa3MHOXXEHHUS BBICIINX
pacTeHun.

Tema 11. I'eHeTHKAa — HAyKa O HACJEACTBEHHOCTH M M3MEHYHUBOCTHU
OpPraHu3MoB

Hctopus CTaHOBIEHUS WU Pa3BUTUS TEHETHKM Kak Hayku. PaGoter I
Menpnens, I'. ne ®pusa, T. Moprana. Poip oTe4eCcTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. Konbioa, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W  CHUMBOJBL. |'OMOIOrMYHBIE
XPOMOCOMBI, AJJIENBHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PELECCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UTr0Ta, YUCTAsl JIMHUS, TUOPHIIBI,
reHotur, (eHotun. OCHOBHBIE METOJbl TE€HETHKH: THOPUI0JIOTHYECKH,
LUTOJOTUYECKUI, MOJIEKYJISIPHO-T€HETUYECKHU .

JdemoncTpauumn

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuupl 1 cxeMbl: «MeTobl TeHETUKI», «CXeMbI CKPEILIUBAHUS.

JlabopaTtopnass padGora «/lpozodmia kKak OOBEKT TEHETUUYECKUX

UCCIIENOBAHUID.
Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. llepBelii 3akoH MeHaens — 3aKkoH

eauHooOpa3usi TUOpPUIOB MepBoro mokoyieHus. [IpaBuino AOMUHUPOBAHUS.
Bropoii 3akoH MeHiens — 3aKOH paclleruieHus Nnpu3HakoB. L{uTonornueckue
OCHOBBI MOHOTHOPHTHOTO CKpentuBaHus. [ umore3a 4ucTOThI raMerT.

AHanu3upyoliee CKpELIMBaHUE. [TpoMeXyTOUHBI XapaxkTep
HacyenoBaHud. Pacienienue npu3HakoB Py HEMOJHOM JTOMUHHUPOBAHUU.
JuruOpuaHoe ckpemmBaHue. Tperuid 3akoH MeHaenss — 3aKoH

HC3aBUCHUMOI'O HaCJICa0BaHUs IIPHU3HAKOB. I_[I/ITOJ'IOFI/I‘-ICCKI/IC OCHOBbBI
I[I/IFI/I6pI/II[HOFO CKPCIIUBAHUA.



CuennieHHoe  HacienoBaHue npusHakoB. Paborst T. Moprana.
CueruieHHOE HACJIEIOBAHUE TE€HOB, HAPYLIEHHWE CLEIUICHUS MEXAY TIEHaMH.
XpoMOCOMHAas1 TEOPUS HACIIEICTBEHHOCTH.

['eneTuka nosa. XpOMOCOMHBIN MEXAHU3M OIPEIEICHUS 110JIa. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBli ¥  TIe€TepOraMETHBIM  IOJ.
['eHeTnyeckass CTPyKTypa MOJOBBIX XpomMocoMm. HacnenoBaHue mpH3HAKOB,
CLEIJICHHBIX C TIOJIOM.

['enotun kak nenoctHas cucrema. llnenorponnss — MHOKECTBEHHOE
NEUCTBUE TeHa. MHOKECTBEHHBIN ajulenu3M. B3auMoaencTBHE HEAJUIEIbHBIX
reHoB. KommuiementapHocTs. Onucras. [lonmumepus.

['eHETHYECKNIT KOHTPOJIb Pa3BUTHSI PACTEHUM, »KUBOTHBIX M YEJIOBEKa, a
TaKkke (PU3UOJOTHUECKUX MPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOHMOr€HE3a, MEXaHM3Mbl B3aMMOJIECHCTBHUS
«XO3MMH — Mapa3suT» M «XO3IMH — MHUKpOOMOM». ['eHeTMuecKkue acreKThl
KOHTPOJISl U U3MEHEHUSI HACJIEICTBEHHON MH(OPMAIMU B MOKOJEHUSAX KIETOK U
OpPraHU3MOB.

JdemoHcTpauumn

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuupbr u cxemsl: «llepBbiii U BTOpoil 3akoHbl Menaens», «Tperuit
3ak0H  Mennpens»,  «AHanm3upylomee — ckpenuBanue», — «Henosnoe
JOMUHUpPOBaHHE», «CIEIUICHHOE HACleI0BaHWE NPHU3HAKOB y JIPO30(HUIIb,
«I'enetuka mnona», «Kapuotun uenoBeka», «Kapuotum 1apo3o@uiiby,
«Kapuotun nTunb», «MHOXECTBEHHBIM —amienusm», «B3anmopaerncraue
TEHOBY.

O6opynoBanue: MoJenb I JAEMOHCTPalMM 3aKOHOB €IUHOO0Opa3us
rMOpUJOB MEPBOTO TMOKOJIEHUS U PaCUICIUICHUs] MPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUA 3aKOHA HE3aBUCUMOI'O HACIJIEIOBAHMUS IPU3HAKOB, MOJENIb JIS
JEMOHCTPALUH CLETUIEHHOTO HACJIEAOBAaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MuKponpenapar: «po3odumnay.

IIpakTnueckas padora «l/3yyeHue pe3yabTaTOB MOHOTHOPHUAHOIO
CKpEUIMBaHUA y IPO30(PUIb».

IIpakTnueckas padora «M3yueHue pe3ysibTaTOB  AUTHOPUAHOIO
CKpEUIMBaHUsA y IPO30(PUIbD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu (GopMupoBaHHH (HEHOTHUINA.
N3meHunBOCTh mpu3HAKoB. KadyeCTBEHHBIE W KOJWYECTBEHHBIE IPU3HAKMU.
Buapl ©3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIICICTBEHHASL.

MoaudukanronHas H3MEHYUMBOCTb. Poib cpeapl B (hOPMUPOBAHHUH
MOAU(UKAITMOHHON U3MEHYMBOCTH. Hopma peaxkuu MpU3HAKa.
Bapuanuuonnsiii psg u BapuanuonHas kpusas (B. Moranncen). CaoiicTBa
MOJAU(PUKALUOHHON U3MEHYMBOCTH.

I'eHoTunnueckasa N3MEHYUBOCTD. CsBoiicTBa T€HOTUITNYECKOU
W3MCHYMBOCTH. BHJBI T€HOTHIIMYECKOM M3MEHYMBOCTH: KOMOWHATHBHA,
MYyTAaIMOHHAS.

KoMmOuHaTuBHAas M3MEHYMBOCTH. Meii03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOM W3MEHYUBOCTH. PoOjb KOMOMHATMBHONM W3MEHYUBOCTH B
CO3/TaHUM T€HETHUYECKOTO pa3HOoOOpa3us B Mpejienax 0JJHOTO BUA.

MyTaimoHHasi U3MEHYHUBOCTh. BUAbl MyTaluii: réHHbIE, XPOMOCOMHEBIE,
reHoMHble. CIIOHTaHHBIE W UWHAYLUHUPOBAHHbICE MyTaluu. SnepHbie W
HUATOIUIA3MaTuyeckue Myrtanuud. (CoMaTH4eCKHME U TOJIOBBIE  MYTallMH.
[IprurHBl BOBHUKHOBEHUSI MyTalluid. MyTareHsl U UX BIUSHUE HA OPTraHU3MBI.



3aKOHOMEPHOCTH MYTAILIMOHHOIO Tpolecca. 3aKOH TOMOJOTMYECKUX PANIOB B
HacneacTBeHHou uameHunBocty (H.U. BaBuiio). BuesepHnas n3aMeHYHMBOCTh U
HACJICICTBEHHOCTb.

Onucenemuxka u 3INUCEHOMUKA, POIb INUSEHEeMUYECKUX QaKkmopos 8
HAac1e0068aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JdemoHcTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmuiet u  cxembl: «Buasl usmenuumBoct», «MoaudukainronHas

W3MEHUYHUBOCTB, «KomOuHaTuBHAS W3MEHUYHUBOCTb, «Meiio3y,
«OmnonoTBopeHue», «l'eHernueckue 3aboJjieBaHusl  yeloBeKa», «Buabl
MyTaLH».

O6opynoBaHue: )KUBbIE U repOapHbIe FK3EMIUISIPbl KOMHATHBIX PACTEHUM,
pucyHku (¢poTorpaduu) )KUBOTHBIX C PA3IUYHBIMHA BUIAMH U3MEHYUBOCTH.

JlaGoparopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKALMOHHON H3MeHUYHBOCTU. [locTpoeHHe BapHalMOHHOIO psjia H
BApUALIMOHHOW KPUBOW».

I[IpakTuueckass padora «Mytanuu y Jpo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

KapuoTtun yenoseka. MexyHapoHasi IporpaMMa MCCIeI0BaHUs TeHOMa
yesoBeka. Meroabl HM3yYeHHsT TEeHETHMKM YeJOBEKa: TI'€HeaJlorMYecKHid,
ONMM3HEIOBEIN, LIUTOr€HETUYECKU, MOMYJIALIMOHHO-CTaTUCTUYECKU U,
MOJIEKYISIPHO-T€HETHYECKHU . CoBpeMEHHOE  ONpENENIEHHE  TEHOTHIIA:
NOJIHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCIIE C TTIOMOUIBIO
[1I1P-ananmm3a. HacneacTtBenuble 3abojieBaHMs  4YelloBeKa. [ eHHbIE W
XpOMOCOMHBIE ~ OOJ€3HM  4YeloBeka.  bonesHn ¢ HaclieACTBEHHOMH

IIPEAPACITOTI0KEHHOCTBIO. 3HayeHue MEIUIUHCKON TEHETUKU B
PEIOTBPAIICHUHN U JICYEHUH T€HEeTHYECKUX 3a00JieBaHUM YesioBeka. Meauko-
F€HETUYECKOE  KOHCYJbTUPOBAHHUE. CTBOJIOBBIE  KJIETKH. [Tonsitue

«TE€HETUYECKOTO TIpy3a». OTUYECKUE AaCIEKThl MCCIEIOBaHUA B 00JacTu
pPEIAKTUPOBAaHUs FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTOphl MOBBIIIEHHOW YYyBCTBUTEIBHOCTH YeEJIOBEKa K
¢u3ruecKoMy W XHMHYECKOMY  3arpsi3HEHUIO  OKpYXKaroled  Cpenbl.
['eneTnyeckass npeapacnoN0KEHHOCTh YENOBEKA K TATOJIOTUSIM.

JdemoncTpauumn

Tabnuup! u cxemsbl: «Kapuotun yenoseka», «MeTo1bl U3yUEHUS] TEHETUKU
yesioBekay, «l'eHeTnyeckue 3a001€BaHUs YEIOBEKAY.

IIpakTuyeckas padora «COCTaBICHHE U AaHAIU3 POJTOCIOBHOMNY.

Tema 15. Cennekuust OpranusMoB

JlomecTukanusa M cenekuus. 3apoXkKACHUE CENEKIMM W JOMECTHUKALUU.
Yuenue H. W. BaBunoBa o IleHTpax MNpPOUCXOXIEHHS U MHOrooOpasus
KYJbTYPHBIX pacTeHUU. Ponb celeknny B CO3MaHUU COPTOB PACTEHUU U MTOPOJ
*uBOTHbIX. CopT, mnopoaa, IITaMM. 3aKOH TOMOJOTHYECKHUX pPsIOB B
HacleJacTBeHHoM wu3MeHunBocTy H. WM. BaBuioBa, ero 3HadeHue s
CEJIEKIMOHHOU padoThI.

Meronbl cenekuMoHHON padoThl. VICKycCTBEHHBIM OTOOpP: MacCOBBIA H
WHJUMBUAYyalbHBIA.  JTanbl  KOMOWMHAMOHHOM  cenekuuu.  Mcnbitanue
IPOU3BOAUTENEH MO MOTOMCTBY. OTOOpP NO TEHOTUIYy C IMOMOIIbIO OLEHKH
(deHoTHna NOTOMCTBA U OTOOP IO TEHOTUITY € moMouibio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak METOJ — CEJIEKUHMOHHOM  paboThl.
PagnanvoHHBII M XUMHUYECKHM MyTareHe3 Kak HWCTOYHHK MYyTalud y



KyJIbTYPHBIX (pOpM OpraHu3MoB. Vcrosb30BaHHEe T€HOMHOIO PEIaKTHPOBAHUS
1 MeToJ10B pekoMOuHanTHBIX JIHK 17151 monydyeHus ucxonHoro marepuana ajis
CEJIEKIIUU.

[lonyuenne ITOJTUILIIOUIOB. BryTpuBunosas rUOpUIU3aLIHSL.
bnu3kopoacTBeHHOE  cKpeliuMBaHWe, WM MHOpuauHr.  HepoacTBeHHOe
CKpeuiMBaHue, win aytopuauur. ['erepo3uc u ero npuuuHel. Mcnonab3oBanue
rerepo3uca B cenekiuu. Otaanénnas rudbpuausanusd. [Ipeogonenue decroaus
MEXBUJOBBIX THOpHUIIOB. [[OCTHIKEHMSI CENEeKUMU pACTEHUH M KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHne U U3y4eHUE T€HETUYECKUX PECYPCOB KYJBTYPHBIX PaCTEHUI
U HUX JUKUX pOJMYEH s CO3JaHUs HOBBIX COPTOB MW THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJbBTYp. FM3yuenue, coxpanenue u ynpasieHue
2eHeMUYEeCKUMU — pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YENAX VIAVUUIEHUS CYWeCcmBYIowux U CO30aHus HOGbIX NOpOoO,
JUHULL U KPOCCO8, 6 MOM HYUCle C NPUMEHEHUeM COBPEeMEHHbIX Memooo8
HAYYHBIX UCCTe008AHUIL, NEPEO0BbIX Udell U NePCHEKMUBHBIX TMEXHOIOSUI.

JdemoHcTpauumn

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenxko, II. II.
Jlyxpsenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuupr u  cxembl: «LIeHTpBl MPOMCXOXKAEHHUS M MHOrooOpasus
KYJbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTHYECKHX DPSJAOB B HACJIEICTBEHHOU
U3MEHUMBOCTHY», «Metoapl cenekuum», «OTmanéHHas rulOpuan3anus»,
«MyTarenes».

JlabopaTtopHass padora «l3ydeHHe COpPTOB KyJNbTYPHBIX PACTEHUU WU
OPOJ JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrue METOAOB CEIEKIIUN PACTEHUI.

IIpakTHuyeckas padora «IIpuBuBKa pacTeHHID».

Jrckypeusi «OCHOBHBIE METOJbI U JOCTHMKEHUSI CEIEKIMA PACTEHHUM U
KUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHUHMIO,  IUIEMEHHYIO  (epmy,
COPTOMCHBITATENbHBIN YYacCTOK, B TEIUIMYHOE XO34WCTBO, B JabOOpaTOpHIO
arpOyHHMBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buoTexHoJI0rus U CHHTETHYECKAs OMOJIOTHS

OOBEKThI, UCIIOJIb3yEMble B OMOTEXHOJOTMHU, — KIIETOYHBIE U TKAHEBBIC
KyJbTypbl, =~ MHUKPOOPTaHHU3MBI, HMX  XapaKTEpUCTHKA.  TpagulroHHas
OMOTEXHOJIOTHA: XJeOONeYeHUe, TMOJIYyYEHUE KHUCIOMOJIOUYHBIX IPOAYKTOB,
BUHOAENnE. MukpoOuonornueckuii cuHte3. OOBEKTbl MHKPOOMOJIOTMYECKUX
TexHosiorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3aHue TEXHOJIOTUH U MHCTPYMEHTOB LEJIEHAIIPABICHHOTO U3MEHEHUS
U KOHCTPYMPOBAaHUS TE€HOMOB C LEJIbI0 TMOJYy4YEHUS OPraHU3MOB MU HX
KOMITIOHEHTOB, COJIEpKalllUX HE BCTPEUAIOIIUECS B IPUPOAE OMOCUHTETUYECKUE
yTH.

Kiterounas nnxkenepus. MeToapl KyJbTyphl KIETOK M TKaHEH PACTEHUN U
*KUBOTHbIX. Kpuobanku. Comaruueckass THOpUIM3ALMS W COMATHUYECKUM
sMOpuorene3. Mcnonb3oBaHue ramioujioB B CelEKUHUH pacTeHuiu. [lonyueHnue
MOHOKIOHAIbHBIX anmumenn. Hcnonvzosanue  MOHOKIOHANbHBIX u
NONUKTIOHANbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIMsST ~ SWLEKIETOK W KIOHMPOBAaHWE  KMBOTHBIX. Merton
TPAHCIUIAHTALIMU SAEP KIETOK. 1exHono2uu 0300posienus, Kyibmusupo8anus u
MUKPOKIOHANbHO20 PASMHONCEHUS CeNbCKOX03AUCTNEEHHbIX KYIbMYP.

XpoOMOCOMHass W Te€HHas WHKEHepHs. VICKyCCTBEHHBIM CHHTE3 I'€Ha U
koHcTpyupoBanue  pexomOuHanTHeix JHK.  Cozdanue  mpanceennvix



opeanuzmog. JIOCTM>KEHUS W NEPCHEKTHBBI XPOMOCOMHOW UM T€HHOU
WHKXEHEPHUH. DKOJIOTMYECKUE U ITUUECKHUE MPOOJIEMbl TeHHON MHKEHEPHH.

Memuuunckue OuorexHosoruu. lloctreHomHass uudpoBas MeAMIMHA.
[MI[P-nuarnoctuka. MeTaOOJOMHBIA aHaIU3, TEHOLICHTPUYECKUN aHaIu3
IPOTEOMa 4YEJIOBEKA Il OLEHKM COCTOSHMS €ro 310poBbs. Mcmonb3oBaHue
CTBOJIOBBIX KJIeTOK. TapretHas tepanus paka. 3D-Ounoumkenepus mis
pa3paboTku (yHAAMEHTAIBHBIX OCHOB MEIUUMHCKHX TEXHOJOTWU, CO3JaHUs
KOMIUJIEKCHBIX TKAHEH COYE€TaHWEM TEXHOJOTMU TPEXMEPHOro OMONPUHTUHIA U
ckaddosauHra s peleHus 3aa4d NepcoOHATM3UPOBAHHON MEUIIUHBI.

CozlaHue BEKTOPHBIX BAaKLUH C LI€JbI0 00ecreyeHuss KOMOMHUPOBAHHON
3auThl 0T Bo30yauTeneit OPBU, ycTaHOBlieHHE MOJEKYISPHBIX MEXaHU3MOB
¢ynkunonupoBanuss PHK-conepkamux  BUPYCOB, BBI3BIBAIOIIKUX — 0CO0O
onacHble 3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoncTpauumn

Tabmuupr u  cxembl:  «Vcnonp3oBaHME ~ MHUKPOOPraHM3MOB B
IPOMBIIIJIEHHOM  IIPOM3BOJACTBe», «Kierounas wuHxkeHepus», «l'eHHas
UHKEHEPUSI.

JlabopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuuyeckas padora «llosydyeHne MOJTOYHOKUCIBIX ITPOLYKTOBY.

IKeKypeust «buorexHonmorus — BaKHEWIas MPOU3BOJMTENIBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.

11 KVIACC

Tema 1. 3apoxkaeHne U pa3sBUTHE 3BOJIOIHUOHHBIX NMPeEIACTABJICHUN B
OnoJioruu

OpomonmonHas teopus Y. JlapBuHa. Ilpeanochuiku BO3HHKHOBEHMS
napBrHM3MAa. JKW3Hb U Hay4yHas nearenbHocTh Y. JlapBuHa.

JIBmxyme cuibl 3BojrouMu  BUIOB mno Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOKEHHSI OPraHW3MOB, HACJIEICTBEHHAs W3MEHUYUBOCTb,
O0opb0a 3a CylllecCTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmrnenue cunrernueckoit teopuu 3Bosmtonun (CTI). Heirpanbuas
Teopust 3BoiouuKu. CoBpeMEHHash SBOJIOLUMOHHAS OHOJIOTHS. 3HAayYeHUE
SBOJIIOMOHHOM Teopuu B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
Mupa.

JdemoncTpauumn

[Toptpetsl: Apucrorens, K. JInnnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. UerBepukos, . 1. lImansraysen, [Jx. Xonaenn, /l.
K. benses.

Tabmuupr u cxembl: «Cucrema >xuBoil mnpuponsl (no K. Jlunuewo)»,
«JlectHuna »xuBbIX cymectB (mo Jlamapky)», «MexaHnusm ¢(opMHUpPOBaHUS
MPUCIIOCOOJICHN y pacTeHudl W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta myremectsuss Y. Jlapsuna», «Haxonku Y. lapBunay, «®opmbl
OoprOBbl 32  cymiectBoBaHue», «llopoabl romyGeit», «MHorooOpasue
KyJIbTYpHBIX (GopM KamycTbl», «Ilopojbl JOMamHMX >KMBOTHBIX», «Cxema
oOpazoBaHust HOBbIX BUJOB (o Y. J[lapBuny)», «Cxema COOTHOIIEHUS
JBIKYIIUX CHII 3BOJIOLUUNY», «OCHOBHBIE IMOJOXKEHUS CUHTETUYECKON TEOpUU
SBOJIIOLIUN.

Tema 2. MUKPO03BOTIOLHSA U €€ Pe3yJIbTAThI

[Tonynsauua Kak >JaeMeHTapHas eauHuna HBomouud. CoBpeMEHHbIE
METO/Ibl OLIEHKM T'E€HETHYECKOTO pa3HooOpa3us M CTPYKTYpbl MOMYJISALIMM.



N3menenne reHo(oOHIAa TOMYJSUMUA KaK 3JIEMEHTapHOE 3BOJIOLHUOHHOE
siBJieHUE. 3aKOH reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHbie (aKTOpbl (IBUXKYIIUME CHUJIBI) ABOIIONMHU. MyTalmoHHBIN
npouecc. KomOunatvBHas wu3MeHYMBOCTb. [Jlpeiid TreHoB — ciyyaiiHble
HEHAIpaBJ€HHbIE M3MEHEHMsI YacTOT ajulesied B MNomyJsauuax. OPQdexT
ocHoBarelnss. Ipgexm Oymuinouno2o eopaviuwika. CHUdCEHUe 2eHemu4ecKo2o
pasznoobpazus: npudunsl u cieocmasus. Ilposenenue sghgpexma opetigha 2enos 6
oonvuwux u  manvlx  nonyaayuax. Murpauuu.  M3omAuMs  MOMyJISIIMIA:
reorpaduueckas (MpoCcTpaHCTBEHHAs1), OMoJIOrn4ecKast (penpoayKTUBHA).

EctecTBeHHBI 0TOOp — HampaBisitouii gakrop sBomonuu. Dopmbl
€CTECTBEHHOI0 OTOOpa: JBIXKYUIMH, CTAOWIM3UPYIOIIUNA, pa3pbIBAIOIIHIA
(zu3pynTuBHbIN). [TonoBoil 0TOOp. BO3ZHUKHOBEHHE U HBOJIIOLUS COLMAIIBHOIO
NOBEACHUS )KUBOTHBIX.

[TprcnocoONIEeHHOCTh OPraHU3MOB  KakK pe3yjibTaT MHUKPO3IBOJIIOLMH.
Bo3HukHOBEHHE  TpHUCHOCOOJIEHH Yy  OopraHu3MoB.  ApoMopdo3bl U
VIM0AaJaNTallH. IIpumepsnl MPUCTIOCOOJICHUIA y OPraHu3MOB:
Mopdosiorndeckue, (PU3HOJOTHYECKUE, OUOXMMHUYECKHE, MOBEIACHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u CcTpyKTypa. BupooOpasoBaHue Kak pe3yibTaT
MUKPO3BOIIOIMH. M30isuus — kimoueBoi (aktop BugooOpazoBanus. Ilytu u
CIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIIATPUUECKOE  (PKOJIOTUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3alINs,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanuzmbl (OpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons »BomonmoHHOW OWONOrMuM B pa3pabOTKE HAYYHBIX METOOB
COXpaHeHUs1 OMopa3zHO00pa3us. MUKPOIBOIIONMS U KOABOIIOLMS MAapa3UuTOB U
X X03sieB. MexaHu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM H
croco0Obl 0OpHOBI C HEH.

JdemoHcTpauumn

[Toptpersr: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl 1 cxeMbl: «MyTanuMoHHass U3MEHUMBOCTHY», «llomynsnnonHas
CTpyKTypa Buaa», «CxemMa mposiBIeHUS 3akoHa Xapau—BaiinOepray,
«/IBmkympe Ccuiibl 3BOMIOUMNY», «OKOJIOTHYECKas M3OJSILUS  MOMYJIsUUN
ceBaHCcKoM (openuy, «l'eorpaduyeckas U30JALMS TUCTBEHHUIBI CUOUPCKON U
JMCTBEHHULBI aypckoi», «[lomyysiOHHbIE BOJHBI YUCIEHHOCTU XHILHUKOB
u KepTB», «Cxema JEHUCTBUS €CTECTBEHHOTo 0TOOpa», «DopMbl GOpbOBI 3a
cyuectBoBanue», «WHaycTpuanpHblii MenaHu3m», <«KuBble HCKOMaeMbley,
«ITokpoBUTENBCTBEHHAs OKpacka MXUBOTHBIX», «lIpenynpexnaromas okpacka
KUBOTHBIX»,  «®Dusmonornueckne  agantauum»,  «lIpucnocodbieHHOCTh
OpraHu3MOB U €€ OTHOCUTENbHOCTH», «Kpurepuu Buna», «Buabl-IBOMHUKNY,
«Ctpyktypa BHaa B npupone»,  «CrnocoObl  BHA00Opa30BAHMS,
«I'eorpagpuueckoe BU000pa3oBaHue TPEX BHUJIOB JIAH/IBIIIEN,
«IKOJIOrM4EeCKOe BUI000pa30BaHUE BUJIOB CUHULD, «IlOoTUIIONIbI pacTeHUI,
«KanycTHO-peneuHblil ruopumy.

OOGopynoBaHue: repOapuu pacTeHUM, KOJUICKIMU HACEKOMBIX, 4Yyuesa
OTUL U 3BEped C MPUMEPAMH Pa3IUYHbIX MPUCHOCOONECHUM, dyyena NTUL U
3BEpeil pa3HbIX BUJIOB, TepOapuu pacTeHui OJM3KHUX BUOB, 0OpPA30BaBLINXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlabopaTopnasi pabdora «BbIsiBlieHHE HU3MEHUYMBOCTH y 0OCO0€Hl OJHOrO
BUJIA».



JladbopaTtopnass pabora «IlpucnocoOneHuss OpPraHU3MOB U  HUX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTDY.

JlabopaTtopnass pa6ora «CpaBHEHHE BHJOB IO MOP(POIOrHIECKOMY
KPUTEPHIOY.

Tema 3. MaxkpodBosouus 1 e€ pe3yabTarbl

Metonbl u3yuyeHuss MakpodBodOUMU. [laneoHTOIOrMyecKkue MeTObl
u3yueHusi sBosronuu. Ilepexonnbie (opMbl U (PUIOTEHETUUECKUE PSIbI
OpraHU3MOB.

buoreorpapuyeckue Metoapl n3ydyeHus 3Bostonuu. CpaBHeHue (QIiopsl U
(dbayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiin. Bujsi-
SHCMUKH U PEITUKTHI.

OMOpHOJIOTUYECKHE M CPaBHUTEJIbHO-MOP(OJOTHMYECKUE  METObI
U3YYEHHUsS] HBOJIIOLUMU. ['€HeTHUeCKHMe MEeXaHWU3Mbl HBOJIIOLMU OHTOrEHE3a H
MOSIBJICHUSI DBOJIIOIMOHHBIX HOBILIECTB. [ OMOJIOTHYHBIE U AHAJIOTHUYHbBIC
opranbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHMYECKHUE M  MaTeMaTHYECKHE  METOJbl  U3YUYEHHUS]  IBOJIOLIMH.
["'omonoruunbie reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (DUIIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUX U SBOJIFOLIMSI TEHOMOB.

OOmue 3akoHOMepHOCTH (TpaBujia) HBOMOUMH. [lpunyun cmeHwvl

@dyuKyui. Heob6patumocTh ABOJIIOLIHH. AnantuBHast pajuanus.
HepaBHOMEpHOCTH TEMITIOB SBOJIOIUH.
JdemoncTpauumn
[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. ['ekkens.
TaOmunel u CXEMBI: «DPusroreHeTHYECCKUN pAan JIOIIAN,

«Apxeonrtepukc», «3Bepo3yobie suiepb», «Crerouedans», «PuHHODUTH,
«CeMeHHbIE ManoOpoTHUKWY, «buoreorpadguueckue 30HB 3emun», «peid
KOHTUHEHTOB», «PenukThl», «HauanbHble cTaguu 3MOPHUOHAIBHOTO PAa3BUTHUSA
NO3BOHOYHBIX JKMBOTHBIX», «l OMOJIOTMYHBIE M AHAJOTMYHBIE OpraHb»,
«PynuMeHTb», «ATaBU3MBI», «XpPOMOCOMHBIE HAaOOpbl  4YEJIOBEKA U
mUMIaH3e», «l 1aBHble HaNpaBJICHUs 3BOIOLUNY, «O0IIHMe 3aKOHOMEPHOCTU
JBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKLHH, TepOapuu, MYJSDKH HCKOIAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTHYHBIX, AHAJIOTMYHBIX, PYJIUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HH Ha 3emJie

Hayunble rUmore3sl MPOUCXOXKJEHUSA XU3HM Ha 3emiie. AOHOreHes u
naHcrnepmus.  J[loHaydHble = TpEACTaBIEHUS O  3aPOXKIACHUU  KU3HHU
(kpeaiioHu3M). ['MIIOTE3a MOCTOSTHHOTO CaMO3apOKJIEHUA JKU3HU U €€
onposepxkenue onbitaMu D, Pemmn, JI. Cnamwranmanum, JI. Ilacrepa.
[TpoucxoxieHne KU3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ~ JTambl  HEOpraHW4YecKow  dBomonuu.  [lnmanerapHas
(reosoruyeckasi) HBOJIONHMSA. XHMHYECKas SBOJIOLMSA. AOHMOTEHHBIM CHHTE3
OpraHnyeckux BemecTB U3 Heopranmdeckux. Oneir C. Mumiepa u I'. HOpwu.
O6pazoBanue mnoiumepoB u3 MoHomepoB. KoaneparHas rumoresa A. U.
Omnapuna, runoreza mnepBuuyHoro OynaboHa JIk. XonjaeilHa, reHeThueckas
runoteza . Mémnepa. Pu6osumbr (T. Yek) u rumoresa «wmupa PHK» V.
['unbepra. @opMupoBaHue MEMOpPaH U BOBHUKHOBEHHE MPOTOKIIETKHU.

Hcropus 3emnmu u Meronsl €€ u3ydeHus. Vckonmaemble OpraHWYECKue
octarku. ['eoxpoHonorus u e€ MeroAsl. OTHOCUTENbHAasET MU aOCOJIOTHAS
reoxXpoHoJiorus. ['eoXpoHoorndyeckast mKasa: 30Hbl, 3pbl, IEPUOJIBI, TOXU.



Hauvanbubie sTanbel oprannyeckoil sBosironuu. [losBieHne u 3BOJIIOLHS
NEPBBIX KJIETOK. DBOJIOLMS MeTaboanM3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpemMeHHblE MHUKpOOHbIE OMOIJIEHKM KaK aHajor NepBbIX Ha 3emiie
coobuiectB. CTpoMatonuTsl. [TpokaprOThl U 3yKapuOTBHI.

[Tpoucxoxienue YKapHoT (cumbuorenes). DBOJIIOLIMOHHOE
IIPOUCXOXKJAECHUE BUPYCOB. IIpOMCXOXKJIEHHE MHOTOKIETOYHBIX OPTraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl HBOJIIOLUHU BBICIIUX pacTeHUuH. OCHOBHbBIE apoMOP(O3bI
pacrenuil. Breixon pactreHnid Ha cymy. llosiBneHne cnopoBBIX pacTeHUM M
3aBoeBaHne MMHU CcymHd. CemeHHble pacTeHus. [IpomcxokneHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tallbl 3BOJIOLUUU KMBOTHOIO MUpa. OCHOBHbIE apoMOpP(O3bI
XKUBOTHBIX. BeHnickas (ayna. KeMOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunoB. IlepBeie XOpJOBbIE KUBOTHbIC. KU3HB B BOAE. ODBOJIOLMS
no3BoHOUHbIX. IIpoucxoxaenune ampubuii u pentwiuid. IIpoucxoxnenue
miekonuTaromux W nrun. [IpuHmun kimodeBoro apomopdo3a. OcBoeHue
0€CIO3BOHOYHBIMH U MIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

PasButne xu3Hm Ha 3emiie IO dpaM M MEPHOJAM: apXeH, MPOTEPO30M,
najaeo30i, Me3030M, KaiHo30M. OOmas xapakTepuUCTHKa KiuMara |
reoJIOTHYeCKUX mpoueccoB. [losBiaeHNE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHHSI — IKOJOTHUECKUE KPU3UCHI ITpouwioro. [IpuunHsl
W CIIEICTBUSL MAacCCOBBIX BbIMUpAHUN. COBPEMEHHBIM JKOJIOTHYECKUH KPHU3HC,
ero ocooenHoctu. [Ipodnema coxpanenus OnopazHo0Opa3us Ha 3emiie.

CoBpemeHHas cucteMa oprannueckoro mupa. [IpuHuumnel knaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE IPYIIBI OPTaHU3MOB.

JdemoHcTpauumn

[Toptpetsr: @. Penn, JI. Cnamnannanu, JI. Ilactep, . 1. Meunukos, A.
N. Onapun, [Ix. Xongenn, I'. Mémnep, C. Munnep, I'. IOpu.

Ta6nuie u cxemsl: «Cxema omnbita @. Penuy», «Cxema onbita JI. [Tactepa
0 M3YYEHHIO CaMO3apoXKIeHus ku3Hu», «Cxema ombeita C. Mwuepa, I
FOpu», «3Tansl HEOPraHMYECKON IBOTOLUNY, «[ €OXpOHOTOrMYECKas IIKaIay,
«HauanpHple ATambl OpraHuyeckod sBosonuny, «Cxema oOpa3zoBaHuUs
AyKapuoT MyTéM cumOHoreHesza», «Cucrema XUBOM NpUpoabDy, «CTpoeHHe
BUpyca», «Apomopdo3bl pacteHui», «Punnoputh», «OIHOKIETOUYHBIE
BOJIOpOCN», «MHOTrOKIETOUHbIE BoAOpocin», «Mxu», «llamopoTHUKNY,
«l'onocemennbpie pacreHus», «OpraHbl LIBETKOBBIX pacTeHul», «Cxema
pPa3BUTHUS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmme,
«Kumeunononoctueie», «Ilnockue uepBu», «Unenucronorue», «PoiOb,
«3emHOBOJIHBIEY, «lIpecmbikatommecs», «lltuipy, «MiekonuTarOMKE,
«Pa3BuTue XKu3HM B apXeEHWCKOM 3pe», «Pa3zBuTue XU3HM B NMPOTEPO30UCKOU
ape», «Pa3BuTme JKU3HM B NAJICO30MCKOM dpe», «PazBurne Xu3HU B
ME€3030MCKON 3pe», «Pa3BuTHE )KU3HH B KaMHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOTO MUPAY.

OGopynoBanue: repdbapuu pacTEHUU PA3TUYHBIX OTIEIOB, KOJIJICKIIUU
HAaCEKOMBIX, BIJIAKHBIE MpENaparsl JKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB,
KOJUIEKIIMM MIJIOKOKHX, CKEJIETHI IO3BOHOYHBIX YXMBOTHBIX, dydesia ITHIl U
3BEpPEN, KOJUIEKIMM OKaMEHEJIOCTEH, IIOJE3HBIX HCKOMAEMBIX, MYJITKH
OPraHUYECKUX OCTATKOB OPTaHU3MOB.



Bupryaabnas Jga0oparopHass padora «MoaenupoBaHHE OIBITOB
Munnepa—tOpu 1o u3ydeHUI0O a0MOTEHHOTO CHHTE3a OpPraHUYECKHUX
COEIMHEHHI B IEPBUYHON aTMOC(eEpe».

JlaGoparopHass padora «/3yueHue u ONMCaHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «l3ydyeHue OoCOOEHHOCTEW CTPOEHUs pPaCTEHUMU
Pa3HbIX OTIEIIOBY.

IIpakTuueckass  padora  «/3yueHue  ocoOeHHOCTEH  CTpOECHUs
MO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4ea0BeKa — aHTPOIOIeHe3

Pasnenbl 1 3agaun aHTponosaorud. MeTo 1bl aHTPONOJIOTHH.

CraHOBJIEHUE MIPEACTABICHUN O MPOUCXOKICHUH YelloBeKa. Penuruozubie
B033peHUsI. COBpEMEHHbIE HAYYHbIE TEOPHUH.

CxoncTtBO yenoBeka ¢ JKUBOTHbIMU. (CHCTEMAaTHYECKOE IOJIOKEHUE
yesoBeka. CBUJIETENBCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMHU: CPAaBHHUTEJIbHO-
MOPGOIOTHYECKHUE, AMOPHUOJIOTMYECKHUE, (b1310JI0r0-0MOXUMUYECKHE,
noBeAeHueckue. OTIWYUs YeIOoBEKa OT JKUBOTHBIX. [IpsAMoxoxaeHue u
KOMILJIEKC CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHOM CHUCTEMBI.

JBuwxymue  cuibl  ((akTophl)  AHTPOINOreHe3a:  OMOJIOTMYECKHE,
coupasibHble. COOTHOIIEHHE OMOJIOTMUECKMX U COLUMAJIbHBIX (DAKTOPOB B

AHTPOIIOT€HE3E.
OcHOBHBIE cTaguu aHTpornorenesa. PanHue yenoBekooOpa3Hble 00€3bsHbI
(OpOKOHCYJIBI) W paHHUE TMOHTUJBI — OOIIME TPEAKU YETOBEKOOOPA3HBIX

00€3bsiH U JIoAei. ABCTpPaJONUTEKH — JBYHOTME MpeaKu Jroaei. Yenosek
YMEIBIM, NEPBBIE M3TOTOBJIEHUA OpyAUN Tpyna. YenoBek NpsIMOXOIAIIMNA H
nepBbIM BbIXOA JroAeil 3a mpenensl Appuku. YenoBek reienbOeprckuii —
oOLIuMi MpeAoK HeaHAEePTaJIbCKOrO YEJOBEKa M YeJoBeKa pasyMHOro. YenoBek
HEaHJIEPTaJIbCKUM KaK BHUJ JIIOJEW XOJIOJHOIrO KimMara. YenoBek pa3yMHbIN
COBPEMEHHOI0 THIIA, JEHUCOBCKHA YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a
npenenamu Adpuku. [TaneoreneTnka u najeoreHOMHKA.

DBOJIIOLMSI COBPEMEHHOTO YesioBeKa. EcTecTBeHHBI 0TOOp B MOMYJISLIUIX
yesioBeka. MyTalMoHHBIN nponecc U noauMopdusm. [lonmynisiroHHbIE BOJIHBI,
Ipeid reHoB, Murpaus u «3QQPeKT oCHOBATEN» B MOIYISIUAX COBPEMEHHOIO
YEJIOBEKA.

UYenoseueckue pacel. [lonsatue o pace. bonpmime pacel: eBponeougHas
(eBpasmiickasi), aBCTpaJlo-HErpouJIHAsl (SPKBAaTOpUalbHAs), MOHTOJIOUHAS
(a3maTcko-amepuKkaHckas). Bpemss U myTu paccesieHHs] YelOoBEeKa IO IUIAHETE.
EnuncTBo 4yenoBeueckux pac. HaydHas HeCOCTOATENBHOCTh — pacu3Ma.
[TprcnocoONIeHHOCTh YelIOBeKa K Pa3HbIM YCIOBHUSIM OKpY>KArOUIEH CpeJibl.
Bnusaue reorpaduueckoil cpenbl W japedda TeHOB Ha MOPQOJIOTHI0 U
(U3HOJIOTUIO YETOBEKa.

MexaucuuruiiHapHble  METOJbl B (usnueckol  (OMOJIOTHYECKOM)
AQHTPOIOJIOTUU.  OBOJIOUMOHHAS ~ AHTPOIOJIOrUSl W NaJe0aHTPONOJIOrus
YeJIOBEUECKHX MoNyJisauuid. bruoconuanbHble Hccaeq0BaHUS TPUPObI YETOBEKA.
HccnenoBanue KO3BOTIOLMH OMOJIOTMYECKOTO M COLMAIBHOTO B YEJIOBEKE.

JdemoncTpauumn

[Toptpersr: Y. {apsun, JI. JIukn, . . Porunckuit, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeTtoabl aHTponojiorun», «l['omoBHONW MO3T
yesnoBekay, «YenoBekooOpasHbie 00e€3bsiHBIY, «CKENeT 4YeloBeKa U CKEJeT
mUMIaH3e», «PyauMEeHThl U aTaBU3MbL», «JIBHXKYIIHE CHUIIBI aHTPOIIOI€HE3a»,



«OBOJIOLIMOHHOE JIPEBO YEJIOBEKA», «ABCTPAIONUTEK», «UeENOBEK yMEIbIil»,
«YHemoBek mnpsaMoxomsamuiiy, «JleHucoBckuil uenoBexk» «Heannepraibub»,
«KpomanboHb, «lIpenku yemoBeka», «ITalbl 3BOJIIOLHUHA YEJIOBEKay, «Pachl
YEIOBEK.

OOGopynoBaHue: MYJISDKM OKaMEHEJIOCTEHW, MpeAMETOB MaTepuaaibHOU
KyJIbTYpbl TPEIKOB YeIOBeKa, penpoaykuuu (pororpaduu) KapTuH C
MUQOJIOTMYECKUMU U OUONEHCKUMU CIOKETaMU TMPOUCXOXKICHUSI YeJIOBEKa,
doTorpaguu HaxoIOK HCKONAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET 4YeJIOBEKa,
MOJIENIb Yepena 4YeJIOBEKa M 4eperna IIHMMIAH3€, MOJENIb KHUCTH YeJOBEKa W
KHCTH IIMMIIaH3€, MOJIEJIM TOpCca MPEJKOB YEIOBEKa.

JlabopaTopnass padora «/3ydyeHue OCOOCHHOCTEH CTpPOCHUSI CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTuyeckass padora «M3yueHHe HKOJOTMYECKUX  aJanTaluid
YEJIOBEK.

Tema 6. JDkosl0orusi — HayKa 0 B3aMMOOTHOLICHUSIX OPraHM3MOB M
HAJOPraHU3MEHHbIX CHCTEM € OKPYsKaloLiel cpenoi

3apoxxaeHue W pa3BuTue dkojorud B Tpyaax A. ['ymOombara, K. O.
Pynee, H. A. CeBepuora, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nensl u
3aJ1a4M 3KOJIOTHH. CBSA3b IKOJIOTHH C IPYTUMU HAyKaMHU.

Mertonbl 3konoruu. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTHUHU:
NpUPOJIHBIE U JabopatopHble. MojenupoBaHue B 3KOJIOTUU. MOHUTOPHUHT
OKpY>Kalollel Cpe/ibl: JIOKAIbHBIN, peTUOHATBLHBIN U TJI00aTbHBIIH.

3HaYeHUE DKOJIOTMYECKUX 3HAHUM I YEJIOBEKA. OJKOJOTMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EM YeNOBeUeCTBa ¢ Npupoaoi. PopmupoBaHue
AKOJIOTUYECKOM KYJIbTYPhl U 3KOJIOTHYECKON IPaMOTHOCTH HACEIEHUSI.

JdemoHcTpauuun

[Toptpetsl: A. I'ymb6onsar, K. ®@. Pynbse, H. A. CeBepuos, J. I'ekkens, A.
Tenciu, B. H. Cykaués.

Tabmuiel 1 cxembl: «Pa3gensl skonorumy, «MeTtoanl koiorum», «Cxema
MOHUTOPHUHTIA OKPYKaOUIEH Cpeibl».

JlaGoparopnass  padora  «/3yueHne  METOJOB  3KOJOTMYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl 1 cpeaa oOMTaAHUA

Oxosiornyeckre  (akToppl M 3aKOHOMEPHOCTM  UX  JCHUCTBUS.
Knaccudukanusa -sKogoruuyeckux (akTopoB: aOMOTHYECKHE, OUOTHUYECKHUE,
aHTpornoresssie. O0IIKe 3aKOHOMEPHOCTU JEHCTBUS SKOJOTMYECKUX (DaKTOPOB.
[TpaBuno wmunumyma (K. Iopenrens, FO. JIubux). TosepaHTHOCTD.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak sKojorumdeckuid (axrtop. JlerictBue
Pa3HbBIX YYAaCTKOB COJIHEUHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI
pacTeHUM U JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUrHajgbHas poJib CBETA.
doTonepuoansm.

Temneparypa kak skojoruyeckuit Qakrop. JleiicTBue TemmepaTypsl Ha
opranusMbl. [IOMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skosnorudeckuil Qgakrop. Ilpucnocobienust pacTteHuil K
nojjiep>kanuio BogHoro 6ananca. Knaccudukanus pacTeHuil mo OTHOIICHUIO K
Boze. [IpucnocoOnaeHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenbl oOMTaHUsS OPraHW3MOB: BOJIHAsI, HA3€MHO-BO3/1yIIHAs, [IOYBEHHAs,
IyOMHHAsT TOJINOYBEHHAsi, BHYTpUOpraHusmMeHHas. DU3MKO-XUMHUUECKUE



O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. lIpucrnocobieHus OpraHusMoB K
YKU3HH B PA3HbIX CPEaXx.

buonornueckne putmbl. BHemHne n BHyTpeHHHE PUTMBI. CyTOUYHBIE U
roJinyHble pUTMbIL. [IprcnocoOIeHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennsie Qopmel opranu3moB. IloHsaTne o Ku3HEHHOU (opme.
XKusznenHole QOpMbI  pACTEHMil: JEpEBbsl, KYCTapPHUKH, KyCTapHHYKH,
MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’3pOoOHOHTHI. OCOOEHHOCTH CTpOEHUsT M 00pasa
AKU3HH.

buortnueckue  ¢akrtopsl. Buasl  OMOTHMYECKMX  B3aMMOJIECHCTBHIA:
KOHKYPEHIUSI, XUIIHUYECTBO, CcuUMOMO3 U ero Qopmel. Ilapazutusm,
KOOMepalus, MyTyaln3M, KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaXJIE€OHUYECTBO).
Herpoduueckue B3ammoneictBusi (tonuueckue, dopuyeckue, padbpuueckue).
3HaueHHe OMOTHMYECKUX B3aMMOJEHCTBUN JUJISl CYIIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [[pUHIIMIT KOHKYPEHTHOTO UCKITFOUEHUS.

JdemoncTpauumn

Tabmuupbl U cxembl: «OKonorudyeckue (Gaxtopb», «CBETOBOM CHEKTPY,
«ODKOJIOTMYECKUE  TIPYNNbl  KUBOTHBIX IO  OTHOLIEHHUIO K  CBETY,
«TennokpoBHbIE KUBOTHBIEY, «XO0J0IHOKPOBHBIE KUBOTHBICY,
«DU3MOJIOTUYECKHE alallTallul KUBOTHBIX», «Cpenbl 0OUTaHUsS OPTaHU3MOBY,
«buonornueckre puTMb», <«KuU3HEeHHbIE (QOpMBI pacTeHuil», «Ku3HeHHbIE
(OpMBI JKUBOTHBIX», «DKOCHCTEMA LIMPOKOIMCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO Jiecay, «llenum mnutanus», «XumHU4eCcTBO», «llapazutuzmy»,
«Konkypenuus», «Cumonosy», «Kommencanuzmy.

O06opynoBanue: repOapud pacTeHU U KUBOTHBIX, MPUCTOCOOIEHHBIX K
BJIUSHUIO PA3JIMYHBIX 3KOJIOTMYECKUX (PAKTOpOB, repOapvu CBETOJIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIOOMBBIE, TEHETIOOUBBIE U
TEHEBBIHOCIIUBbIE ~ KOMHATHBIE  PACTEHMs, repObapuM W KOJUIEKIUHU
TEII0I00MBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dyyena NTUL U
3Bepel, repOdapuu pACTEHH, OTHOCALIMXCS K TrurpopuraMm, kcepoduram,
Me30(HuTaM, KOMHATHBIE PAaCTE€HUS JaHHBIX TPYMIH, KOJUIEKIUH >XUBOTHBIX,
0oOUTaIOIIMX B Pa3HbIX cpenax, repOapuu U KOJUIEKIIMH PACTEeHUI U )KUBOTHBIX,
00J1aIal0IINX YepTaMU NPUCTOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUIN
KU3HH, repOapuu 1 KOJUIEKLIUU PACTEHUHN M AKUBOTHBIX PA3IUUYHBIX KU3HEHHBIX
(GopM, KOJUIEKUMU >KUBOTHBIX, YYaCTBYIOIIMX B pa3JIMYHBIX OMOTHYECKHX
B3aUMOJEHCTBUSIX.

JlabopaTopnasi pabora «BbisiBieHUE MNPUCIOCOOJICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlabopaTopnasi pabdora «BbisiBIeHUE NPUCIOCOOJICHUN OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbD».

JlabopaTopnasi paGora «AHaTOMHYECKHE OCOOEHHOCTH pACTECHUU U3
Pa3HbIX MECT OOUTAHUSY.

Tema 8. Iko10rust BUIAOB M MOIMYJIA UM

DKOJIOTUYECKHE  XapaKTEepUCTHKW  momyisuuu.  [lomymsiius  kak
ounosoruyeckas cucrema. Pojib HEOJHOPOAHOCTU Cpeibl, PU3NUYECKUX OaphEPOB
U 0cOOeHHOCTe OWOJOrMu BUIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM
CTPYKTYpbl nomyJsiuuid. OCHOBHBIE MOKAa3aTely MOMYJISUUU: YHUCIEHHOCTD,
IUIOTHOCTh, BO3PACTHAsI M MOJOBasi CTPYKTypa, POKIaeMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUT'PALHSI.



Dkojoruyeckast  CTpykrypa  nomyiasiquu.  OleHka  YUCJIEHHOCTH
nonyiasuuy. JluHaMuKa nonyJisiuuyd U €€ peryssiius. bBuoTuyeckuil noTeHuuan
nonyjasiuud. MojenupoBaHue JUHAMUKH — nomyisuuu. KpuBble  pocrta
YUCJIEHHOCTU mnomyiasiuuu. KpuBble BbDKMBaHUA. Peryisiuuss 4uMCIEHHOCTH
NOMyJISIUMKA: poJib (PAKTOPOB, 3aBUCAIIMX WU HE 3aBUCAUIMX OT IUIOTHOCTH.
DKOJIOTMYECKHE cTpaTeruu BUAoB (r- u K-crpaterun).

[Tonsitue 06 3Kosornyeckor Huuie Buaa. Mecrtooouranue. MHoroMmepHas
Mozenb dKonorndecko Humm k.M. XarunHcoHa. Pa3mepsl 3K0JIOrH4ecKon
HuM. [loTeHunanpHas U peain3oBaHHAs HULIU.

Bupa xak cucrema nomyssanui. Apeansl BUAOB. BUABI U UX KU3HEHHBIE
CTpaTeruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTpalWid >KUBOTHBIX. buonoruueckue
MHBA3UU 4yKEPOJHBIX BUJIOB.

JdemoncTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJOIMYECKHE XapAKTEPUCTHKU MOIMYJISILIUN,
«IIpocTpaHcTBeHHass CTpPyKTypa mnomyssuun», «Bo3pacTtHele mnupamuabl
nonyisiuum», «CKOPOCTh 3aceleHHs] MOBEPXHOCTH 3E€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogaeinb skonorndeckoit Humu /. M. XatunHconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JladbopaTtopnass padora «lIpucnocobsieHnsi CeMSH pacTeHHil K
pacceneHuIoy.

Tema 9. IKo10rus CO00IIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmecTBa opranu3MoB. buoneHo3 u ero crpykrypa. Csizu Mexumy
OpraHu3MaMH B OMOLIEHO3E.

DxocucreMa kak oTkpbiTas cucrema (A. J[x. Tenciaun). OyHKIIMOHATLHBIE
OJIOKH OpraHU3MOB B S3KOCHUCTEME: MPOJYLUEHThI, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceth. AOUOTHYECKUE OJIOKH
skocucteM. [louBbl M Wbl B 3KOocUcTeMax. KpyroBopoT BelIECTB U IMOTOK
SHEPIUU B SKOCHCTEME.

OcHOBHBIE  TOKa3aTeld JKOCUCTEMBI. buomMacca U mpoaykums.
DKOJIOTMYECKHE MUPAMHU/JIbI YUCeT, OMOMACChl U SHEPTHH.

Junamura sxkocucmem. Kamacmpoguueckue nepecmpoiuixu. @uykmyayuu.
HamnpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W HMX HIPUYUHBI. AHTPONOIE€HHBIE BO3JCUCTBUS Ha
cykueccuu. KnmmakcHoe cooOuiectBo. buopazHooOpazue ©  MHOJHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYUBOCTH COOOILIECTB.

[TpupoaHbie s3KOCUCTEMBI. JKOCUCmEMbl 03€P U peK. IKocUcmemvbl Mopeu
U 0Kearos. Ikocucmemsl myHOp, 1€CO8, Cmeneti, NYCMulHb.

AHTpOIIOTEHHBIE DKOCHUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuums
MEXAY aHTPOIOI€HHBIMU U IPUPOJIHBIMHU SKOCUCTEMAaMHU.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTBI ypOo3kocucteM. I'opojckas
bnopa u ¢ayna. CuHaHTponuzaiusi ropojickoil ¢aynsl. buonorudeckoe u
XO035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MoOB B J3Kocuctemax. Poav kackaonoeo s¢hghexma u  6udos-
20uguramopos (Knuesvix 61u008) 8 QyHkyuoHuposanuu sxocucmem. Ilepenoc
SHEPIUM U BEIIECTB MEXKJYy CMEXKHBIMH SKOCUCTEMaMH. Y CTOHYMBOCTD
OpraHU3MOB, TMONYJSALMA M OSKOCHUCTEM B YCIOBHUSAX €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX BO3/ICHCTBUIA.



Mexanusmvl  6030elicmeuss  3a2pA3HEHUNl  pPASHLIX — MUN08  Ha
CcyOOp2aHUZMEHHOM,  OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBblL  JKOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
8o30eticmeusi. MeTo0JI0risl MOHUTOPUHIAa €CTECTBEHHBIX U AHTPOIIOT€HHBIX
SKOCUCTEM.

JdemoHcTpauumn

[Toptper: A. JIx. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OHMOLIEHO3a»,  «OJKOCHCTEMA
IIMPOKOJUCTBEHHOTO jecay, «DKocucTema XBOMHOTO jecay,
«DyHKIMOHAJIBHBIE TPYIIBl OPraHu3MOB B 3KocucteMe», «Kpyrosopor
BellleCTB B JKocuctemey», «llenmu mnurTanus (macrOuiHas, ACTpPUTHAs)Y,
«IJKOJIOTHYECKasl UpamMuaa 4ucen», «IKOJorudyeckas nupamuga OuoMacchbh»,
«JKonoruyeckas nupamusia sHeprun», «O0pazoBanue Oosiotay, «llepBuunas
cykueccusi», «BoccraHoBieHue jeca mocie moxkapay, «IKOCHCTEMa 03epay,
«Arpouenos», «KpyroBopor BemiecTB MW MOTOK 3HEPIMM B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMU HACEKOMBIX, 4Yyuesa
OTUL U 3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBapHUyM
KaK MOJIETIb IKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypoo3KOCUCTEMBI.

JlabopaTopnas padora «/3yueHue pazHOOOpa3us MEJIKUX MMOYBEHHBIX
YIEHUCTOHOTUX B Pa3HbIX 3KOCUCTEMAX).

IKeKypeuss  «ODKCKypcusi B THUNMYHBIA OuoreoueHo3 (B ayOpaBy,
Oepe3HsIK, €IbHUK, Ha CYXOJ0JbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcHsl «DKCKYpCUSl B arpO3KOCHCTEMY (HA IMOJIE WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — oOiemnanerapuas 00ojiouka 3eMiu, rJe CYIIECTBYET WU
CylllecTBOBaJia >kU3Hb. Pa3Butue mnpencraBieHuid o Ouochepe B Tpynax O.
3tocca. Yuenue B. U. Bepuanckoro o 6mocdepe. Obnactu 6uochepbl u e
coctaB. JKuBoe BemiecTBo Onocgepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyuiecTBoBaHusl Ouocheprl. OcobeHHocTn Ouochepsl
KaKk ria00aibHOM JKocHucTeMbl. JluHaMHuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHME UMUKIbI (yriepoja, a3oTa).
PutmuyHOCTS siBIIeHM B Onocdepe.

3onanbHOCTh Onocdepnl. [lonsarue o Guome. OCHOBHBIE OMOMBI CYIIIH:
TYH/pa, XBOWHBIE Jieca, CMEUIAHHBIE W UIMPOKOJIMCTBEHHBIE Jieca, CTEMH,
CaBaHHbI, MMYCTbIHU, TPOIIMYECKHUE JIECA, BHICOKOTOPhS. Kiumart, pacTUTeIbHBbIMI
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa ¥ (QYHKUMS SKMBBIX CHCTEM, OLEHKAa HX pPECypCHOIo
noTeHuana u 6uochepHbIx GyHKIIUH.

JdemoHcTpauumn

[Toptpetsl: B. 1. Bepnanackui, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsl 3emuamn», «KpyroBopor a3ora B mpupozae»,
«KpyroBopot yrieposna B mnpupoae», «KpyroBopor Kuciopoaa B MNPUPOIE»,
«KpyroBopoT Bozbl B ipupojie», «OCHOBHbIE OMOMBI Cylny, «Knumatnyeckue
rnosica 3emany, «Tynnpay, «Taitray, «CMenaHHbIN JIECH,
«1IMpOKOIMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «ITycTeiHs»,
«Tponnueckunt nec.

OOGopynoBanue: repObapur pacTEHUU pa3HbIX OMOMOB, KOJUJICKIIMHU
KUBOTHBIX.



Tema 11. YestoBek U OKpyxKa0OLIAS Cpeaa

OKOJIOTUYECKUE KPU3UChl M WX NPUYMHBL. BoznelcTBue yenoBeka Ha
ouocdepy. 3arpsizHeHUE BO3AYIIHOW cpeabl. OXpaHa BoO3ayXa. 3arpsi3HEHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue nousel. OxpaHa
NIOYBEHHBIX pecypcoB. MI3MeHeHune KimMara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIA M JKMUBOTHBIM MMD.
OxpaHa pacTUTENBHOIO U MKUBOTHOrO MHUpa. OCHOBHBIE MPUHLIMIIBI OXPaHbI
npupoasl. KpachHele kHuru. Oco0o0 OxpaHseMble NPUPOJIHBIE TEPPUTOPHH
(OOIIT). boranuueckue cajibl ¥ 300JI0TUYECKUE TTAPKH.

OCHOBHbIE NPUHIIMIBI YCTOWYUBOIO PA3BUTHUS YEJIIOBEUECTBA U MPUPOIBI.
PaumonanbHOE  MPUPOJONOIB30BAHUE U COXPAHEHHE  OMOJIOTMYECKOIro
pazHooOpa3ust 3emuin. OOUIME 3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTUUECKUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOI'O KpHM3UCa UM €ro  BEpOSITHBIC
MOCJIEICTBUA.

Pa3BuTue METONOB MOHUTOPUHIA pa3BUTHS OINACHBIX TEXHOIE€HHBIX
npoueccoB. Cucmemnvle uccieoosanusi nepexooa K pecypcocbepezaroujeii u
KOHKYPEeHmOCnocoonou  osuepeemuxe.  buonoeuueckoe  paszmnoobpaszue u
ouopecypcol. Hayuonanvrvle ungopmayuonnvle cucmemsi, odecneuusaroujue
docmyn K uH@opmayuu no COCMOAHUIO OMOENTbHbIX U008 U IKOCUCHIEM.
OcHogbl  dKOpeabunumayuu  dKocucmem U cnocob6os  060pvoOLL ¢
ouonospescoeHuamu. Pekoncmpykyusi MOpCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoncTpauumn

Tabmuubl ®  cxeMbl: «3arpsi3HEHHE aTMocQepbl», «3arpsi3HEHUE
ruapocdepbl», «3arpssHeHue nouBb», «llapHukoBeiii 3ddexT», «Ocobo
OXpaHsieMble IPUPOJAHBIE TEPPUTOPUI», «MOJENH YIIPaBISIEMOTO MUPAY.
O6GopynoBanue: (dororpaguu oXpaHseMbIX pacTeHUN U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUATH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBAHMS K PE3yJbTaTaM OCBOEHUS
0o0yyaroImMUMuUCI TPOrpaMM CpEeAHEro oO0uiero oOpa3oBaHUS: JUYHOCTHBIC,
METanpeIMETHbIC U MPEIMETHBIEC.

B cTpykType JWMYHOCTHBIX pE3yJIbTATOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTUH BBLACIIEHBI CIEAYIOIIME COCTABISAIOIINE: OCO3HAHUE 00yYaroUMMUCs
POCCHICKOM Tpa)XXJaHCKOM HAEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO,
CaMOCTOSATENILHOCTH U CaMOOIPEIEICHUIO, Haiuyue mMomueayuu K OOyUEHHUIO
OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX yOEKIEHUN TMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAIUIMN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHMS, 20MOBHOCMb U CHOCOOHOCMbL  O0YyYarOUIUXCS
PYKOBOJICTBOBaTbCS B CBOEM  JIEATEILHOCTH  II€HHOCTHO-CMBICJIOBBIMU
YCTAaHOBKaMHU, MPUCYIIUMU CHUCTEME OHOJIOTMYECKOTOo 00pa3oBaHUs, Haiuuue
npasoco3Hanusi YKOJIOTHUYECKON KYJbTYpbl, CHOCOOHOCMU Ccmasums LEId U
CTPOUTH KU3HCHHBIC TIAHBI.

JInyHOCTHBIE ~ pe3yJbTaTbl  OCBOCHHS MPOrpaMMbl 1O  OHOJIOTUU
JOCTUTAIOTCSI B €IMHCTBE YYEOHOM M BOCIUTATEIBHOW JESITEIHHOCTH B
COOTBETCTBHUM C  TPAJUIMUOHHBIMU POCCUUCKUMHU  COIMOKYJIHTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
o0lllecTBE MpaBWIaMUd M HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT IMpoIleccaM
CaMOIIO3HAaHUs, CAaMOBOCIHMTAHUS W CaMOpPa3BUTHUS, DPa3BUTUSI BHYTPEHHEU
MO3UIIMU JIMYHOCTH, MATPUOTU3MA W YBAKEHUS K 3aKOHY U MPABOMOPSJIKY,
YEJIOBEKY TPYyJa M CTaplleMy IMOKOJEHUIO, B3AUMMHOIO YBAXKECHUS, OEPEKHOTO
OTHOIIICHUSI K KyJIbTYPHOMY HACJICIUIO U TPATULUSIM MHOTOHAIMOHAIHLHOIO
Hapogaa Pocculickoin @enepanuu, Npupoae U OKPYKAIOLIEH Cpeae.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOro mnpeamera «buonorus»
JOJDKHBl ~ OTpa)kaTb  TOTOBHOCTH U CHOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBAaThCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULMEN JIMYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlMM, MO3UTHUBHBIX BHYTPEHHHUX YOEKIICHU,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIEeCTBa,
pacliMpeHrde >KU3HEHHOTO ONbITa U OMNbITa JIESITEJIBHOCTH B IPOIEcCe
peanu3aliu OCHOBHBIX HAIPAaBJICHUN BOCHUTATEILHOM JESTEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKJIAHCKOM  MO3MIMU  OOydarmierocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCUUCKOTO O0IIeCTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBLHOCTU IPU CO3JaHUU
y4€OHBIX MMPOEKTOB, PEUICHUU YYEOHBIX U MO3HABATEIIbHBIX 3a/1a4, BHINOJIHEHUN
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO IMO3MIIMI0 IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHSTH €€;

YMEHHE YYUTHIBATH B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU
U COIMAJILHBIM TOJIOKEHHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJIHEHHUS
y4eOHbIX, MO3HABATEJbHbIX W UCCIEN0BATEIbCKUX 3a]a4, YBaKUTEIBHOI'O
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXJEHUU CIIOPHBIX BOMPOCOB
OHMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MAa, YBAKEHUSI K CBOEMY HapoJ]ly, YyBCTBA OTBETCTBEHHOCTH IEpEN
Ponuuol, ropmoctu 3a cBoW Kpai, cBOO PoauHy, CBOM S3BIK U KYJBTYpY,
IPOLLIOE U HACTOSIIIIEE MHOIOHAIIMOHATIBLHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K TMPUPOJHOMY HACJIEIUI0 W MaMITHUKaM
NPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TpyZe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUHCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OHOJOTMU, MOHUMAHUS 3HAUYEHHsS] OMOJOTMHM B NO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'O O0ILIECTBA;

ujeiHas yoexx1€HHOCTh, TOTOBHOCTh K CIYKEHHUIO U 3amuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE IyXOBHBIX LIEHHOCTEW pOCCUNCKOTO HAPO/Ia;

c¢(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIAJa B TOCTPOEHUE YCTOMYMBOrO OyAyILEro;

OTBETCTBEHHOE OTHOLIEHUWE K CBOUM pPOJUTENSAM, CO3JIaHHUI0O CEMbU HA
OCHOBE OCO3HAHHOIO MPUHATUS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLIECHUH;

MOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBUS KUBOW MPUPOABI U €&
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuueckoro BocnuTanus, GopMHUPOBAHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0J1Ar MOy YHsI:

NOHMMAHUE U pean3alusi 3J0pOBOro U 0Oe30macHOro olpasza KU3HU
(31opoBOo€  mMHUTaHWE, COOMIOJEHUE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJlaHCUPOBAHHBIM PEXUM 3aHITUH M OTIbIXa, peryJspHas Qu3nueckas
AKTUBHOCTb), OE€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE [IEHHOCTH TMPaBWI WHIUBUAYaJIbHOTO W KOJUIEKTUBHOTO
0€30MacHOro MOBEAEHUS B CHUTYyalUsX, YTPOXKAIOIIKUX 3J0POBbI0 M KU3HU
JIIO/ICH;

OCO3HAHME  TMOCJEACTBUM W  HENPUATUS  BPEIHBIX  MPUBBIUEK
(ynotpeOieHus alnKoroisi, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYJly, OCO3HaHHWE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTMYECKONM M COLHUAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHUIIMUPOBAT, MJIAaHUPOBATH u
CaMOCTOSATEIbHO BBIMOJIHATH TAKYIO J€ATEIbHOCTD;



UHTEPEC K pa3auuHbIM cdepaM NpoPecCUOHAIBHONW JeATEIbHOCTH,
yMEHHUE COBEPILATh OCO3HAHHBIN BBIOOp Oyayuieil npodeccun u peannu3oBbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMI0O U CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEHU KU3HU,

7) 3K0JI0rH4eCKOTr0 BOCIIUTAHMS

9KOJIOTMYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIILIEHUE YPOBHS 3KOJOTMYECKOW KYJbTYpbl: NMPUOOPETEHUE ONBITA
IUTAHUPOBAHUS TOCTYNKOB W OLIGHKM HUX BO3MOXKHBIX MOCIEACTBUU s
OKpYXKaroILIEen Cpebl;

OCO3HaHMUE ria00aJbHOr0 XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel ux
peLIeHus;

CIIOCOOHOCTh HCIIOJIb30BAaTh MPUOOPETAEMBbIE MPU H3YYEHUH OHOJIOTHH
3HaHMSI W YMEHHsI TpPU PEHIeHUH MpOoOJEM, CBSI3aHHBIX C pPalUOHAIbHBIM
NPUPOJIONOIb30BaHUEM  (COOJIOICHUE TIpaBUJ  TMOBEJACHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpPAHEHUE DPABHOBECHUS B SKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOC(EpHI);

AKTUBHOE HENPUATUE JACUCTBHM, MNPHUHOCIIIMX BpPEN OKPYXKAIOIIEH
IPUPOAHON CpeJie, YMEHUE MPOrHO3UPOBATh HEOJATONPUATHBIE SKOJOTHYECKUE
NOCJIECTBUA MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

HaJIM4YME Pa3BUTOrO  HKOJIOTMYECKOTO  MBIIUICHUS, 3KOJOTHMYECKOU
KyJbTYpbI, OIbITAa AESATEIBHOCTU SKOJOTMYECKOM HaIpPaBIECHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLMAIBHOMN
IPAKTUKE, TOTOBHOCTM K YYacTHUIO B IMPAKTUYECKOM  J€ATEIbHOCTH
9KOJIOTMYECKON HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOT'O HA JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOET0 MECTa B IOJHUKYJIbTYPHOM
MUDE;

COBEPILEHCTBOBAHKUE SI3bIKOBOM M YHUTATEIBCKON KYJbTYpPbl KaK CpeJCTBa
B3aMMOJICHCTBHS MEXTY JIFOAbMH U MO3HAHUS MUDA;

NOHUMaHWe crnenuuku OUONOTHM KakK HAayKH, OCO3HaHUS €€ poiu B
(bOpMHpPOBAaHNU PALIMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3IaHUHU LETOCTHOIO
IPEICTaBIICHNUs 00 OKpPYXalolEM MUPE KaK O €AMHCTBE IMPHUPO/bI, YETOBEKA U
oO1IecTBa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEW W pEUIeHUH MpodieM
COXpaHEHUs MPUPOJHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIsI COBPEMEHHOM IIUBUIIU3ALINN:
oOecrieyeHus: HOBOIO0 YPOBHSI Pa3BUTHUSI MEIULMHBI, CO3/aHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUMA, CIOCOOHBIX peulaTh pPECypcHbIE MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, MOMCKA MyTe BbIXOJa U3 TJI00ATBHBIX 3KOJIOTMUECKUX MpodiieM
U oOecrieyeHHs] Tepexoja K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAILHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKUX 3HAHUM B LENIX
NOBBIILIEHUS OOLIEH KYJbTypbl, €CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH, KakK
COCTaBHOM  4YacTh  (PYHKUMOHAJIBHOW  TIPaMOTHOCTH  OOydYarouuxcs,
dbopmupyemoil npu U3y4eHuu OUOJIOTUY;

NOHMMAaHUE  CYLUIHOCTH  METOJOB  IIO3HAHMS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCHOJb30BATh MOJy4YaeMbI€ 3HAHMS IS



aHaiu3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEr0 MUPA U MPOUCXOISAIINX B HEM
U3MEHEHUI, yMEHUE JieJaTh 0OOCHOBAHHbBIE 3aKJIOUECHHS HAa OCHOBE HAy4YHBIX
(aKTOB ¥ UMEIOIIMUXCS JAHHBIX C LEJbI0 MOJYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO MCIIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS
penieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HAaHHE LIEHHOCTH HAy4YHOM AEATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
IIPOEKTHYIO U MUCCIIEN0BATENBCKYIO IESITENBHOCTh HHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPbIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJIbTaTbl ~ OCBOEHUST ~ Yy4eOHOro  mnpeamera
«buosorus» BKIIOYAIOT: 3HAYUMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyJaromuxcst  MEKIUCUUIUIMHAPHBIE  (MEXIPEAMETHbIE)  OOIIEeHAYYHbIE
HOHSATHS, OTPAKAIOIINUE IEJIOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHeUu(UKY
METOJIOB TO3HAHHUS, WCIOJNb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO,
SHEpPrusd, SBJICHHE, NMPOLECC, CUCTEMa, HAay4YHbIA (PaKT, MPUHLMUII, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBAaHHME, HAOIIOJIEHHUE, H3MEPEHHE,
JKCIIEPUMEHT U JpYrue);  yHHBEPCAJIbHbIE  ydeOHble  JIEUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, pErYyJSATUBHbBIE), OOECIEUMBAIOIINE
(dopmupoBaHre (PYHKIIMOHATIBHOM I'PaMOTHOCTH M COLMAJIBHON KOMIIETEHLUU
0o0yyarommxcsi; CIOCOOHOCTh  OOYYarOIIUXCS  KCIOJb30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKME 3HAHUA U  YHUBEpCAJIbHbBIC
y4eOHbIe IEUCTBUS B IO3HABATEIBLHON U COLMAIBLHON MPAKTHKE.

B pesynabraTte wu3ydeHuss OHOJOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHust y oOydaromierocsi OyayT chOpMUPOBaHbI MO3HABATEIbHBIC
YHUBEpCAJIbHbIE Y4Y€OHbIE JCHCTBUSA, KOMMYHHKAaTUBHBIE YHHUBEPCAJIbHBIE
y4yeOHble JCUCTBUS, PETYJSTHUBHBIE YHHUBEPCAJIbHbIE YyueOHBIE JEWCTBHUS,
COBMECTHAs JESATENbHOCTb.

MeranpenMeTHble pe3yabTaThl OCBOEHHUS MPOrpPaMMbl CPEAHETO OOILEro
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBinageHue  yHHMBepPCAJIbHBIMH  Y4YeOHBIMH  INO3HABATEJbHBIMH
AefCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOATENbHO  (OpMyJIHpOBaTH M  aKTyalIM3UpoBaTh MpoOJIeEMYy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUI MPHUEMBI JIOTHYECKOTO MBIILIEHUS
(aHanu3a, CUHTE3a, CpPaBHEHHMs, Kiaccu(puKanuu, 0O0OOIIEHMS), pPacKpbIBAThH
CMBICII OHMOJIOTMYECKHX MOHATUH (BBIIEIATh HUX XapaKTEpHbIE MPU3HAKH,
yCTaHaBJIUBATh CBA3M C IPYTUMH MOHSATUSAMH);

ONpeNeNsaTh LENU NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTHb pE€3YyJbTaTbl JACSITEIBHOCTH C IOCTaBIECHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE TOHATUS i1 OOBACHEHHS (PAKTOB U
SIBJICHUM KUBOW MPUPOJIBL;

CTPOUThH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHbBIE, NIE€IyKTUBHBIE, IO
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI M 3aKIIOUEHUS;



OPUMEHATh  CXEMHO-MOJENbHBbIE  CpeACTBA  JUIsl  IPEJICTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILIEHHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKkKe [MPOTHBOPEYMH PA3HOTO POJA, BBIABIEHHBIX B  Pa3JIMYHBIX
UH(GOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTepHaJIbHBIX 1 HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEIIBHOCTh, OLEHUBATh COOTBETCTBUE
pe3yibTaTOB LIEJISAM, OLIEHUBATh PUCKHU MOCIIEICTBUIA I€ATEIbHOCTH;

KOOPJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHUSX pPEAIbHOIO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIeI0BATEIbCKUE 1eHCTBUA:

BJAJ€Th  HAaBbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM U IPOEKTHOU
NEATeNIbHOCTU, HaBbIKAMHM  pa3pelieHus  npo0ieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IMOMCKY METOJIOB PELICHUS] MPAKTUYECKUX
3a]1a4, MPUMEHEHUIO PAa3JIMYHbIX METOA0B MMO3HAHMUS;

UCIIOJIb30BaTh PAa3IUYHbIE BHJbI JESATEIBHOCTU MO IOJTYYEHUIO HOBOIO
3HAaHMSI, €r0 HMHTEPHpPETALMH, NPEeoOpa3oBaHUI0O U NPUMEHEHUIO B y4E€OHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX M COLMATIBHBIX IPOEKTOB;

dopMupoBaTh  HAyuHBI  TWUN  MBINUJICHHUS,  BIAJACTh  HAYYHOH
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMH U METOJIaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaylM B 00pa30BaTEIbHOU
JEeSITENFHOCTU U )KU3HEHHBIX CUTYAIIHsX;

BBISIBJISITh NPUYUMHHO-CIICJCTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajadvy,
BBIJIBUTATh TUIOTE3y €€ PEIICHMs], HAXOJIUTh apryMEHThI JUIsl JI0Ka3aTesIbCTBa
CBOMX YTBEp)KICHUH, 337aBaTh MMapaMETPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKM OLEHUBATh MX JIOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIAThH LEJICHANPABICHHBINA MTOMCK MEPEHOCa CPEJCTB U CIIOCOO0B
NENCTBUS B MPOPECCUOHAIBHYIO CPEAY;

YMETh NMEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00IacTH
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEIaraTh OPUTHHAIBHBIC TTOIXO0/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3NUUYHBIX HUCTOYHHKAX HHPopMamuu (TeKcTe
y4eOHOTO MOCOOMs, HAay4HO-NOMYJSIPHOW  JHUTepaTrype, OHOJOTHMYECKUX
CJIOBApsAX M CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B MHTepHete),
aHAIM3UPOBaTh HMH(POPMALIMIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHMUS,
KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTH;

(GbopMyIMpOBaTh 3alIPOCHI M IPUMEHSThH PA3JIMYHbBIE METO/IbI IPU MOUCKE U
oTOope Ouojoruuecko uHPOpMaIMK, HEOOXOJUMOW JJisi BBIOJIHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIMOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUW, COBEPIUIEHCTBOBATh  KYJIbTYPY AaKTUBHOTO  HMCIOJb30BAHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY IMIPEICTaBICHUS
ouosornueckod uHpopmanuu (cxembl, rpaduKu, JgUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAyeCTBE CpEACTBA Mpu padoTe ¢
ounosnornyeckoil uHGOpMALMEl: NPUMEHITh XUMHUYECKHE, (QU3NYECKUE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (DOpMYJIbl, a0OpEeBUATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HaIJIJHOCTH;

BJIQJ€Th  HaBbIKAMU  pAClO3HABaHUS M 3alUUThl  MUH(POPMALIHH,
UH(OPMAIIMOHHON O€3011aCHOCTH JINYHOCTH.

OByageHne yHHMBepPCaIbHBIMA KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

1) oOmenmue:

OCYLIECTBJISITh KOMMYHHUKAIlMM BO BCeX cdepax KU3HHU, aKTHUBHO
y4acTBOBaTh B JIMAJIOre€ WM JUCKYCCHUU IO CYIIECTBY OOCYX/IaeMOW TEMBbI
(yMeHHe 3aJaBaTh  BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIHHO
BBINIOJIHEHHUS MIPEAJIaraeMou 3a7auu, yUYUThIBaTh UHTEPECHI U COTIACOBAHHOCTD
NO3ULHUN JPYTUX YYACTHUKOB AUAJIOTA UM JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOIIECHMS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOBHHMKHOBEHUS KOH(MIMKTHBIX CUTYAIH,
YMETh CMSTYaTh KOH(JIMKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOILEHHS U B3AUMOJIEHCTBHUS, TOHUMATh
HAMEpPEHUsl JApYruxX JIIOJed, TMpOSBIATh YBAXKUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyIMpOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas AeSITeJIbHOCTD:

NOHMMAaTh W UCIHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYAJIbHOM pabOThl MpH  pEUIeHUH OHOJIOTMYECKOW MpoOJIeMbl,
000CHOBBIBaTh HEO0OX0IMMOCTh IPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHSI MPU PEIICHUH YUEOHOM 3a/1auH;

BbIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KJOr0 YjeHa KOJUIEKTHBA,;

OPUHUMATh IL€JIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenesnsaTh pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIAaThb PE3YJbTAThl
COBMECTHOU padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJla M KaXXJOr0 y4yaCTHHKA KOMaH[bl B
o0 pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HJAEH C MO3UIMU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEAEHUE B Pa3IMYHBIX
CUTYALMSIX, POSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBy1aleHUe YHMBEPCAJIbHBIMH PeryJssTHBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABICHHUS NPOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYeOHbBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH LEJNEBbIE U CMBICIOBBIE
YCTaHOBKHU B CBOMX JIEHCTBHUAX U MOCTYIKAX MO OTHOIIEHUIO K dKUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIHX;



CaMOCTOATENIbHO  OCYIIECTBJIATh  IIO3HABATENIBHYIO  JESATEIbHOCTb,
BBISIBJISITh NPOOJIEMBI, CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIE 3a7aud B
00pa30oBaTeNbHOMN AEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENIbHO COCTABJIATh IUIAH pEUIeHUs Opo0ieMbl € y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclMpsATh  paMKd ~ y4eOHOro MpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEANOYTEHUM;

Jienatb ~ OCO3HaHHBIA  BBIOOp,  apryMeHTUpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW 3pYyAUIMU B
pa3HbIX O0JACTSIX 3HAHWM, MMOCTOSHHO MOBBINIATH CBOW 0Opa30BaTENIbHBIA U
KyJIbTYPHBII YPOBEHD.

2) CAMOKOHTPO.Ib:

JIaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJAJCTh HAaBBbIKAMHU [I03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUs
COBEPILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB H
OCHOBAHMI, UCIOJIB30BATh MPUEMBI peIEKCUH JJI OLIEHKH CUTyaluH, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLEHHBATh PUCKA U CBOEBPEMEHHO MPHUHHMMATh PEIICHUS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYruX IpU aHAIM3€ pPE3yJbTaToOB
NEeSTENbHOCTH;

3) npuHsATHE ce0sl M APYIrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JIPYruX IpU aHAIM3€ pPE3yJbTaToOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX Ha OIIHMOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULIUU JPYTOro 4eJoBeKa.

INPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynabTaThl OCBOCHUS COJIEpKaHHUS y4eOHOTO MpeaMeTa
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OPHUEHTHUPOBAHBI Ha OOecredeHue
npoduibHOoro  0o0ydeHuss oOydarommxcs Ouomorud. OHU  BKIIOYAIOT:
cnenuduyueckue g OUOJIOTUU HAyYHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUM
0 OCBOGHHWIO, UHTEPHpPETallMM U MNpeoOpa3oBaHUIO 3HAHUM, BHUJBI
NESTEIHHOCTU TI0 MOJYYEHUIO HOBBIX 3HAHUHN M UX MPUMEHEHHUIO B PA3TMYHBIX
y4eOHBIX, a TaKXe B pEaTbHbIX KU3HEHHBIX cHUTyanusax. lIpeaMerHbie
pe3yabTaThl MPEACTABICHBI IO TO/1aM U3yUYCHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoOro mpenmera «buonorus» B
10 knacce nOJXHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B
MO3HAHWM 3aKOHOB TMPHUPOJIbI M pEHIeHUH MpoOJieM  parmoOHAIBHOTO
IPUPOAOIIOIB30BAHUSA, O BKJIAJE€ POCCHHCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BuTHE OUOJIOTHH;

BJIQJICHUEC CHUCTEMOM OWOJIOTMYECKUX 3HAaHHWM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAralomue OUOJIOTMYECKHE TEPMUHBI M TOHATHUS (KWU3HB, KIIETKa,



OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CAMOPEryJSLus, CaMOBOCIPOU3BEICHUE,
HACJIeICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE), OUOJIOrHYECKUE TEOPHUH
(xnetounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HacnencTBeHHocTu T. Moprana), yuenus (H. . BaBunosa — o neHTpax
MHOToOOpa3usi U  TPOUCXOXKIEHUS  KYJIbTYPHBIX  PACTEHUM), 3aKOHBI
(enrHOOOpa3Hs MOTOMKOB MEPBOrO MOKOJICHHS, PACILECIUIEHUS, YACTOThI TaMET,
He3aBUCUMOro HacienoBanuss [. MeHaens, TOMOJIOTMYECKUX PSJIOB B
HAaCJIEJICTBCHHOU U3MEHUYNBOCTH H. n. Baswuiona), MIPUHLUATIBI
(KOMILJIEMEHTapPHOCTH )

BJIaJICHUE OCHOBHBIMHM METOJIAMU HAYYHOTO MO3HAHMS, UCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, H3MEpPEHUeE,
HaO0JII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJICNSATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHM3MOB, B TOM YHCIIC
OakTepuid, rpudOB, PaCTEHUH, >KMBOTHBIX U YEJIOBEKAa, CTPOCHUSI OpPraHOB W
CUCTEM  OpraHOB  pACTEHMH,  KUBOTHBIX,  YEJIOBEKa,  IPOIECCOB
KUZHEACATEILHOCTH, MPOTEKAIOIINX B OpPraHM3Max pacTeHUH, >KUBOTHBIX H
YeJIOBeKa, OHOJIOTMYECKUX TMPOIECCOB: OOMEHa BeIlIeCTB (MEeTabou3M),
IPEBpPAILEHUS YHEPTrUuU, OpOKEHHUs, aBTOTPOPHOTO U TeTepOoTPOPHOIO THUIIOB
nutanus, (OTOCHMHTE3a M XEMOCHUHTE3a, MMHTO3a, MeEi03a, raMeToreHesa,
AMOpHOreHesa, NOCT3MOPHUOHAIBHOTO pa3BUTHS, pa3MHOXEHUS,
WHJIMBUIYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, UCKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3M MEXK]y OpraHOMJaMU KJIETKH U UX
GYHKIUSAMH, CTPOCHHEM KIJIETOK Pa3HbIX TKaHeW W UX (PYHKIUSAMU, MEXKTY
OpraHamMM M CHUCTEMaMU OpPraHOB y PACTCHUH, JKMBOTHBIX M YEJIOBEKA U MX
GYHKIUSAMH, MEXAY CUCTEMaMU OPraHOB W UX (DYHKIUAMH, MEXIY dTaraMu
oOMEHa BElIeCTB, JTalaMd KJIETOYHOIO LMKJIA M JKU3HEHHBIX LIHKIJIOB
OpraHu3MOB, ATalaMu 3MOPUOHAIILHOTO Pa3BUTHUSI, TEHOTUIIOM U (DEHOTHUIIOM,
(deHoTunoM U (pakTopaMu cpeabl OOUTAHMUS;

YMEHHUE BBISBIISATh OTJIWYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE MCMOJIb30BATh COOTBETCTBYIOIIUE apPryMEHThI, OHOJOTMYECKYIO
TEPMHUHOJIOTMI0O M CHUMBOJIMKY JUIS JOKa3aTeabCTBAa POJCTBA OPraHMW3MOB
Pa3HBIX CUCTEMATUYECKUX TPYMII;

YyMEHHME peliath OWOJOTMYECKHE 3a7aud, BBISBIATh MOPUUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXKIY MCCIEIyEMbIMU OMOJIOTMUYECKUMH IpOILlecCaMu U
SIBJICHUSIMM, JIeJlaThb BBIBOJBI W TPOTHO3bl HA OCHOBAHUHU IOJYYEHHBIX
pe3ynbTaTOB;

YMEHUE BBINOJIHATH J1a00paTOpHbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, NPOBEPITh HUX IKCIEPUMEHTATLHBIMU
cpencTBamu, (popmynupys LEdb MCCIEIO0BaHUsA, aHAIM3UPOBATH IOIYYEHHBIE
pe3yJbTaThl U JeiaTh BHIBOIbI;

YMEHHE y4acTBOBATh B YUEOHO-MCCIIEIOBATEIILCKON paboTe Mo OMOoJIoTuH,
AKOJIOTMHM W MEAUIIMHE, TPOBOJIUMOM Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBIATh MOJYYEHHbIE Pe3yJbTaTbl Ha  YYEHUYECKHUX
KOH(epeHIHUsX;

YMEHHE OIIEHHMBATh 3THUUYECKUE aCMEKThl COBPEMEHHBIX HCCJICJIOBAaHUN B
obnacT  OMOJIOTMM M MEAMLUMHBI  (KJIOHUPOBAHHME, HMCKYCCTBEHHOE



OIIOAOTBOPEHHUE, HANPABIEHHOE U3MEHEHUE T'€HOMA U CO3/IJaHNE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIN BHIOOp Oyayliel mpodeccruoHaaIbHON
JIESITCIPHOCTH B 00JacTH  OHMOJOTHMH,  MCIAWUIMHBI, OHOTCXHOJOTHUH,
BETEPUHAPHH, CEIBCKOIO XO3SMCTBA, MUUIEBON MPOMBIIIJIEHHOCTH, YIIyOIsaTh
NO3HABATEJbHBIII ~ HMHTEPEC, HaINpaBJICHHBIM HAa  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIONIECH Mpodeccur M MPOJIOHKEHUE OMOJIOTHYECKOro 00pa3oBaHuUs
B OpraHU3aLMIX CPEAHEro NPO(HECCHOHATBLHOIO U BBICILIENO0 00pa30BaHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs y4yeOHOro mnpeamera «buonorus» B
11 knacce nOJXHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBl MHPA, B MO3HAHUM 3aKOHOB MPUPOJLI U PEIICHUH 3KOJOTHYECKHUX
npo0JieM 4YelOBEYeCTBa, a TAaKKE€ B PELIEHUWH BOIMPOCOB PALUUOHAIBHOIO
IPUPOAOIIONb30BaHUA, W B (POPMHUPOBAHMU IIEHHOCTHOIO OTHOLIEHHUS K
npupoze, OOIIECTBY, YEIOBEKY, O BKIAJAE POCCUMCKUX U 3apyOEKHBIX yUEHbBIX-
OHMOJIOrOB B pa3BUTUE OMOJIOTHUU;

YMEHHUE BIIAJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHMUM, KOTOpas BKIKOYAET
ONpeJeeHUs] U MOHUMAHUE CYIIHOCTU OCHOBOINOJATAaOMIMX OHOJIOrMYECKUX
TEPMUHOB U TOHATHI (BHJ, 3KOcHUCTeMa, Ouocdepa), OMOJOTHYECKHE TEOPUHU
(aBomouMoHHass teopust Y. JlapBuHA, CHUHTETHMYECKas TEOPHsS SBOJIIOLIMM),
yuenust (A. H. CeBepuoBa — 0 myTsAX M HampaBleHMsX 3Boiouuu, B.J.
Bepnaackoro — o 6uocdepe), 3akonbl (reHeTudeckoro papHoecus [[x. Xapau
u B. BaiinGepra, 3apogsiiieBoro cxoactsa K. M. bapa), npaBuia (MUHUMyMa
1O. JInbuxa, 3K0JIOrM4ecKO MUPaMUIbl SHEPTUH), TUIIOTE3bI (TUIIOTE3a «MUpPa
PHK» V. I'unGepta);

yMEHUE  BIAJETh OCHOBHBIMH  METOJAaMH  HAy4YHOI'O  IIO3HAHMS,
UCIOJIb3yeMbIMH B OHOJIOTMYECKUX HCCIEAOBAHMUIX JKUBBIX OOBEKTOB M
AKOCHUCTEM (OMHUCaHue, U3MEpEeHHe, HAOJI0JCHUE, IKCICPUMEHT), CIoco0aMu
BBISIBJICHUS U OIIEHKH aHTPOIOTE€HHBIX U3MEHEHUN B PUPO/IE;

YMEHUE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKH: BHUJIOB, OHOr€OLIEHO30B,
AKOCHUCTEM U Ouocdepsl, CTAOMIU3UPYIOUIETO, JABUKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'O otOopa, AJIIONaTPUYECKOTO U CUMITIaTPUYECKOTrO
BUJ000pa30BaHus, BIMAHMUS JABWXKYLIMX CHJI SBOJIOUMKA Ha TIeHOPOH]
NOMYJISIMHU, TPUCTIOCOOJIEHHOCTH OPTraHU3MOB K Cpejie OOMTaHusl, YepeI10BaHUs
HaIlpaBJICHUI 3BOJIIOLIMM, KPYroBOpOTa BEUIECTB W IOTOKAa JHEPruu B
9KOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aUMOCBS3M MEXAY MPOLECCaMU 3BOJIIOLIMH,
JBUKYIIMMH CUJIAMU aHTPONOre€HEe3a, KOMIIOHEHTAMU Pa3JIMYHbIX 3KOCUCTEM U
IPUCHIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHHUE  BBISIBJIATh  OTJIWYUTEIbHBIC MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie 0OMTaHus, aDMOTUUECKUX U OMOTUYECKUX
KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBA3€H OpraHM3MOB B COOOLIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUM B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIUE ApPryMEHThI, OHOJOTMYECKYIO
TEPMHUHOJIOTMI0O M CHUMBOJIMKY JUIS JOKa3aTeabCTBAa POJCTBA OPraHMW3MOB
pPa3HbIX CHUCTEMATHYECKUMX TpYyMN, B3aUMOCBSI3U OPraHu3MOB U  CPEbl
oOWTaHUs, €IMHCTBA YEJOBEYECKUX pac, HEOOXOAUMOCTH COXPAHECHHS
MHOT000pa3usi BUJIOB M SKOCHUCTEM KaK yCIIOBUS COCYILECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;



YMEHHE pemaTh OHOJOTUYECKHE 3a/JayH, BBIBISATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXIY HCCIEAYEeMbIMH OMOJIOTHYECKUMHU MPOIECCaMU U
SBIICHUSIMHU, JIeNaTh BBIBOJBI W TMPOTHO3bI HA OCHOBAHHHM MOJyYEHHBIX
pE3yIIbTaTOB;

YMEHUE BBIOJIHATH J1a00paTOpPHBIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiia pu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HUX OKCIEPUMEHTAIHLHBIMU
cpeacTBamu, (GopMynHpys Ledb HUCCICNOBAHUS, aHATM3UPOBATH MOTYUYCHHBIC
PE3yJIbTATHI U JeNIaTh BBIBOIBL;

YMEHHE y4acTBOBATh B YUEOHO-MCCIIEIOBATEIILCKON paboTe Mo OMOJIoTUH,
9KOJIOTMH U MEIUIIMHE, TPOBOANMON Ha 0a3e IMIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATh TONYYCHHBIE PpE3yNbTaThl Ha  YYCHHUECKHUX
KOH(epeHIUsX;

YMEHHE OICHUBATh THUIIOTE3bl U TEOPUU O TPOUCXOXKICHUH >KU3HH,
YeloBeKa M 4YEJIIOBEYECKHMX pac, O NpUYMHAX, TMOCIEICTBUSAX M CHOC00ax
peoTBpalleH s rI100aJbHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIN BHIOOp Oyayliel mpodeccruoHaaIbHON
JESTeNTbHOCTH B 00JMAacTH OHMOJOTHH, JKOJOTHUH, MPHUPOAONOIB30BaHUS,
MEIMIIMHBI, ONOTEXHOJIOTHUH, TICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA,
NUIIEBOM  MPOMBINIICHHOCTH,  yIrAyOmsTh  TO3HABATENbHBIA  MHTEpEC,
HaIpaBJICHHbII HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH mpodeccun Hu
NPOAOKEHNE OHMOJOTHYECKOro oOpa3oBaHMsl B OpraHU3alUsAX CpPEIHEro
po¢heCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
No HaumMmenoBaHue KoanuecTBO 4acoB
DJIeKTPOHHBIE (HM(PPOBHIE)
n/ pa3/iejioB U TeM Konrpouabnbie IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE PeCypChl
n NporpamMmal padoThI padoThI
1 buoinorus kak Hayka 1
) 2KuBble cucTeMbl U UX 5
U3y4YeHUE
3 buonorus knerku 2 0.5
Xumunueckas
4 10 1
OpraHu3alys KIETKN
5 Crpoenue u pyHKIUU 2 5
KJIETKH
OOmeH BelecTB U
6 IIPEBpALIEHUE SHEPTUU 9 1
B KJIETKE
Hacnencreennas
7 uHpopManus u 9 0.5
peanu3anus €€ B KIIETKE
JKU3HEHHBIN ITUKIT
8 6 1
KJIETKH
Crtpoenue 1 GyHKIINU
9 P by 17 1.5
OpraHu3MOB
10 Pasmuoxenue u 8 1.5




pa3BUTHE OPTaHNU3MOB
I'eneTuka — Hayka o
1 HaCJIEACTBEHHOCTH U 5 0.5
U3MEHYNBOCTH
OpPraHHU3MOB
il 10 !
13 3aKOHOMEPHOCTH 6 .
M3MEHYHBOCTHU
14 I'enetnka yenoseka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
buotexHonorus u
16 CUHTETHYECKas 4
ouonorus
17 PesepBHOE BpeMs 1
OBLIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

HanmMmeHnoBanue
pa3aesioB U TeM
NPOrpaMMbI

KoaunuecTBO 4acoB

Bcero

KoHnTtpoibHbIe
padoTbI

IIpakTHyeckue
padoThI

dnexkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

3apokJeHUE U pa3BUTUE
HBOJFOIIOHHBIX
MPEJCTABICHUI B
ounonorun

MuxkposBonronus u eé
pe3ybTaThl

14

MakposBosronus 1 €€
pe3yJIbTaThl

[TpoucxoxaeHue u
pa3BUTHE )KU3HH Ha
3emiie

15

1.5

[Ipoucxoxnenue
YyeJIOBEKa —
AHTPOIIOTCHE3

10

DKOJIOTHS — HayKa O
B3aUMOOTHOIIICHUAX
OpraHU3MOB U
HagOpraHnu3MCHHBIX
CUCTEM C OKpYyXKarolen
cpenoit

0.5

Opranusmel U cpena

1.5




YACOB I10 ITPOTPAMME

oOuTaHus

A
DKoJoTHs COOOIIECTB.

9 DKOJIOTUYECKHE 12 0.5
CUCTEMBI

10 buocdepa — rmobanpHas 6
HKOCHCTEMA

1 Uenoek u 6
OKpY’KaroIas cpeaa

12 PesepBHOE Bpemst 8

OBILIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE INTAHUPOBAHUME
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acos

KonTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

buosnorns kak KOMIIJIEKCHas
HayKa U KaK 49acCTb
COBPCMCHHOI'O O6H.[CCTBa

JKusnle cucTeMbl U UX
CBOMCTBA

YpoBHeBas opranuzanus
JKHUBBIX CUCTEM

HcTopust OTKpBITHA U
M3YYEHHUS KIIETKH.
Knerounas teopus

Meto1bl MONEKYISAPHON U
KJIETOYHOM OHONOoTHy.
[TpakTuueckas pabora
«HM3ydyenne MeTo0B
KJIETOYHOM OHonorun
(xpomarorpadus,
anekTpodopes,
nuddepeHraibHOoe
nentpudyruposanwue, [TLP)»

0.5




XUMHUYECKUHA COCTAB KJIETKHU

MuHepasbHbI€ BEIIECTBA
KJIETKH, UX OMOJIOTHYECKast
pOJIb

Opranuueckue BeiecTBa
KIIETKU — OEJKH.
JlaboparopHas pabota
«O6Hapyx)eHne 6eIKOB ¢
MOMOIIHIO KAYECTBEHHBIX
peaxkuuii»

0.5

CoiicTBa, Kiaccudukanus u
¢yHKINN OeNIKOB

10

OpFaHI/I‘{eCKI/Ie BCIICCTBA
KIICTKHU — YIJICBOJbI

11

Oprannueckue BEIecTBa
KJICTKU — JIUMTUBI

12

HYKJ'ICI/IHOBBIG KHUCJIOTHI.
JHK u PHK. JlabopaTopHas
pabora «lccnenoBanue
HYKJ'IGI/IHOBBIX KHCJIOT,
BBIJIEJIEHHBIX U3 KJIETOK
paanqulx OpFaHI/I3MOB))

0.5

13

Crpoenue u Gpyukiun ATO.
Apyrue
HyKJIeo3uaTpudochaTs
(HT®D)




14

CexBenupoBanue JTHK.
MeToapI TEHOMUKH,
TPAHCKPUIITOMHUKH,
MPOTEOMUKH

15

Meroasl CTpYKTYpHOM
ouonoruu

16

TuIel KIEeTOK.
IIpokapuoTnueckas KieTka

17

CrpoeHune 3yKapuoTHYECKOM
kieTku. [Ipaktruueckas
pabota «/3y4yeHue CBOICTB
KJIETOYHOM MeMOpaHbI»

0.5

18

IToBepxHOCTHBIN anmapar
KIIETKU

19

OnHomMeMOpaHHbIE
OPTaHOM/IbI KIETKH.
[TpakTrueckas pabora
«V3yueHne nBUKEHHS
IIUTOIIIa3MBbI B
PACTHTENBHBIX KIETKAX)

0.5

20

[TomyaBTOHOMHBIE
OpraHOn bl KIICTKH:
MUTOXOHJIPHUH, TTACTUIBL.
JlaGopaTtopHnast pabota
«HccnenoBanue mia3mMonsa
U JICTIJIa3MOJIN3a B
pPaCTUTEIBHBIX KIETKAX)

0.5




21

HememOpanHbie opraHouib!
KJIIETKU

22

Ctpoenue u QyHKIUH S1pa

23

CpaBHuTenbHas
XapaKTePUCTHKA KIIETOK
sykapHot. JlabopaTopHas
pabota «/3y4eHue cTpoeHus
KJIETOK Pa3JIUYHBIX
OpPTraHU3MOB»

0.5

24

AccuMunIAInsI U
JHUCCUMUIALINSI — JBE
CTOPOHBI META00IM3MA.
Turel 0OMeHa BEIICCTB.
JlaboparopHas pabota
«/3yueHne KaTauTHIECKON
aKTHBHOCTH (hepMEeHTOB (Ha
MpUMepe aMHIIa3bl WIN
KaTasasbl)»

25

DepMEHTATUBHBIN XapakTep
peakuuii KJIeTOYHOro
MeTabonu3Mma.
JlaGoparopHas pabota
«M3yuenue
(bepMEeHTaTUBHOTO
pacuieryieHus epoKCHIa
BOJIOPO/Ia B PACTUTEIILHBIX H
’KHBOTHBIX KIJIETKaX»

0.5




26

benku-akTuBaTophl U GENKU-
MHTUOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHa
BEILECTB

28

dorocunres

29

Xemocunres. JlaboparopHas
pabota «CpaBHEeHHE
npoueccoB (poTocuHTE3a U
XEMOCHUHTE3a»

0.5

30

AHa’poOHbBIE OPTaHU3MBI.
Bunbr 6poxenust.
JlaGopaTtopHnast pabota
«CpaBHEHHE TIPOIIECCOB
OpO’KEHUS U JIBIXaHU»

31

ABpOoOHbBIE OPraHU3MBI.
DTamsl YHEPreTUIECKOr0
oOMeHa

32

OHeprus MEMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33

Peakunu maTpuyHoro
CUHTE3a

34

Tpanckpunuus —
Marpuunblid cuHTe3 PHK

35

Tpancnsauus u e€ sranbl




36

KoaupoBanue aMuHOKHCIIOT.
Pounb pubocom B GuocunTe3€
Oenka

37

Opranu3zanys reHoma y
IIPOKAPUOT U IYKApUOT

38

MosekysipHble MEXaHU3MBbI
AKCIIPECCUU T'€HOB Y
3yKapuoT

39

Bupycsl — BHEKJIETOUHbIE
(bopMBI )KHU3HU U
o0IMraTHbI€ Mapa3uThI.
ITpakTnueckas padbora
«Co3zianre MoJieNy BUpyca»

0.5

40

Bupycusbie 3a6oneBanus
YeJI0BEKa, )KUBOTHBIX,
pacTeHuit

41

Hanorexuosornu B
OMOJIOTMH U MEIULINHE

42

JKn3HeHHBIN TUKIT KIIETKH

43

Martpuunsiii cunte3 JJHK

44

Xpomocomsl. JlabopaTopHas
pabota «M3y4yeHue
XpPOMOCOM Ha FOTOBBIX
MUKpOIpenapaTax»

0.5

45

]_ICJICHI/IC KJIICTKH — MHUTO3

46

Tunsl kinerok. Kapuokunes u

0.5




nuTokuHe3. JlabopartopHast
paborta «Habmonenue

MUTO3a B KJIE€TKaX KOHYHMKA
KOpEIIKa JTyKa (Ha TOTOBBIX

MHUKpOIpernaparax)»
47 Perynsus ;xu3HEHHOTO
LIUKJIa KJIETOK !
48 Opranusm Kak eIMHOE LIEJ0e 1
TkaHu pacTeHUH.
49 JlaGoparopHas pabota
«3yueHune TkaHeu ! 0.5
pacTeHun»
TkaHu )KMBOTHBIX U
50 yenoBeka. JJaboparopHast
pabota «M3yuenue Tkanei ! 0-5
KUBOTHBIX»
Opransl. CucTeMBI OpraHoB.
51 JlaGopaTopHas pabota
«M3y4eHne opraHos ! 0.5
LIBETKOBOT'O PaCTEHUS»
52 Onopa Tena opraHu3MOB 1
53 JIBuKeHre opraHu3MoB 1
54 IInranue opraHu3smMoB 1
55 [Iuranue Mo3BOHOYHBIX 1

KHNBOTHBIX.
HI/IH_ICBapI/ITCJ'ILHaSI CHUCTEMA




YCJIO0BECKa

56 JIpIxaHne opraHu3MoB

57 JIpIXxaHue MO3BOHOYHBIX
JKUBOTHBIX U YEIIOBEKa

58 TpaHcnopT BelecTB y
OpraHU3MOB
KpoBenocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U
YeloBeKa

60 Briaenenue y opranu3smosn

61 3amuTa y OpraHu3MoB

6 HNmmyHHas cuctema
YeloBeKa

63 Pasppaxknumocts n
perynsius y OpraHu3MoB
I'ymopanibHas peryysanus u

64 SHJOKpPUHHAS CUCTEMaA
’KUBOTHBIX U YeJIOBEKa

65 @OpMBI pa3sMHOKEHHS
OpraHU3MOB

66 [TonoBoe pa3mMHOXKEHUE

67 Meiio3

68 I"ametorenes. O6pazoBanue 0.5

Y Pa3BUTHE MOJIOBBIX KIIETOK.
JlabopaTopHnast pabota




«M3yuenne crpoeHus
MIOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax»

69

NunuBuayansHOE pa3BUTHE
OPraHU3MOB — OHTOT€HE3

70

33.1(.]12[,[[1(8. OpraHoB U TKaHEH
M3 3apOAbIIICBLIX JINCTKOB

71

PocT u pa3BuTHE KUBOTHBIX.
JlaGopaTopHas pabota
«BbIsBIEHUE TIPU3HAKOB
CXOJICTBA 3apOJIbIIICH
MTO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3mHoxeHue u pa3BuTHE
pactenuii. JlabopatopHas
pabota «CTpoeHune opraHoB
Pa3MHOKEHHUS BBICILIUX
pacTeHun»

0.5

73

HcTtopust cCTaHOBJIEHUS U
pa3sBUTHS F€HETUKH KaK
HayKU

74

OCHOBHBIE IOHATUA U
CHUMBOJIBI T€HETHKH.
JlaGopaTopHas pabota
«Jlpo3oduna kak 00BEKT
TeHETUYECKUX
HUCCIIEJOBaHUN

0.5




75

3aKOHOMEPHOCTH
HacJIeJOBaHMsI IPU3HAKOB.
MonorubpumaHoe
CKpEIlMBaHUE.
[IpakTnueckas pabora
"N3yueHne pe3yabTaToB
MOHOTHOPHIHOTO
CKpeluBanust y apo3oduier”

0.5

76

[MuTonoruyeckue OCHOBBI
MOHOTHOPHIHOTO
CKpEIIMBAHHUS

77

AHanu3upyroiiee
ckpemuBanue. Henonnoe
JOMUHHUPOBAHUC

78

JurubpuiHoe CKpeuBaHue.
[TpaxTrueckas padbora
«HM3yuenue pe3yapTaToB
JUTUOPUIHOTO CKPELIUBAHUS
y IpO30(QHITBD»

0.5

79

I[HuTomorudyeckue OCHOBBI
JTUTHOPHUTHOTO CKPEITUBAHUS

80

CHCHHGHHOC HacJICJOBaHUC
IMPHU3HAKOB

81

XpOMOCOMHas TEOpUS
HACJIE/ICTBEHHOCTH

82

I'ereTuxa nona




83

I'eHoTuI KaKk HeiaocTHAA
cucreMa

84

I'eneTnueckuii KOHTPOIIb
pPa3BUTHS PACTECHMIA,
JKABOTHBIX U YEJIOBEKa

85

N3MeHUYHNBOCTH ITPU3HAKOB.
Buasr nsMeHUMBOCTHA

86

Moauduxannonsas
U3MEHYUBOCTh

87

BapuanuonHsslii pan u
BapUaLlMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PHUKAITMOHHON
n3meHunBocTH. [locTpoenue
BapHalIOHHOTO psijia U
BApUALMOHHON KPUBOI»

0.5

88

I'eHoTHUIIMUECKas
M3MEHYHUBOCTD.
KomOunHaTuBHAas
M3MEHYUBOCTE

89

MyTaunonHas
U3MCHYUBOCTD.
[TpakTiueckas pabora
«MyTtanuu y apo30o¢uisl (Ha
TOTOBBIX

0.5




MUKpoIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTaI[MOHHOTO MpOIlecca.
DHNUreHeTHKa 1
SIMTI'CHOMHMKA

91

['eneTuka yenoseka.
[TpakTnueckas padbora
«CocTaBieHe U aHAIN3
POAOCIIOBHOM

0.5

92

MeToabl MEIUIIMHCKOMN
T€HETUKH

93

3HayeHne MEIUIIMHCKON
T€HETHKH B
MIPEIOTBPAICHUH U JICUCHUN
FeHETHYECKUX 3a001eBaHuMI
yeJI0BeKa

94

OCHOBHBIE TTOHSTHS
cenekiuu. JlabopatopHas
pabota «/3yueHnue copToB
KYJIbTYPHBIX PAaCTCHUH U
MOPOJI TOMAITHUX
JKUBOTHBIX)»

0.5

95

MeToabl CENEKITNOHHOMN
pabotel. JlaGopaTopHast
pabota «l3y4ueHue MeTo10B
CEJIEKIIUU PACTECHUI

0.5




96

JlocTrKeHHs CeJIeKINU
pacTeHUH U KUBOTHBIX.
[TpakTuueckas pabota

«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHue u
UCTIONIb30BaHHE
TeHETHUYECKUX PECYPCOB

98

buorexHoorus Kak Hayka u
0TpacJib IPOU3BO/ICTBA.
ITpakTnueckas padbora
«M3ydyenne 0o0BEKTOB
OMOTEXHOJIOTHI

0.5

99

OCHOBHBbIE HANPaBICHUS
CUHTETUYECKON OUOJIOruu

100

XpOMOCOMHaﬂ U I'CHHas
HHXXCHCPUA

101

MenumHCcKHe
OMOTEXHOJIOTHHA

102

Pe3epBHBIit ypOK.
[ToBTOpenue, 0600IIEHHE,
cUCTeMaTH3alus 3HaHUH

OBILIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

13.5




11 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJibubie

Bcero
padoThI

IIpakTH4eckue
padoTbI

Jlara
U3ydeHust

DJIeKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OBosronMOHHasA Teopus Y.
JapBuHa

JIBIOKyIIE CHITBI
9BOJIFOLIMU BUJIOB 110 Y.

HapBuny

Bbopn0a 3a cymecTBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp

dopMupoBaHue
CUHTETUYECKON TEOpUU
9BOJIIOLIAU

OTaIesl 9BOJIOIIMOHHOI'O
mnmponecca: MUKPOIBOJIOIUSA
1 MaKpO3BOJIFOIHA

[Momynsaums —
3JIEMEHTapHas €MHULIA
3BOIIOIUU

3aKOH reHEeTUYECKOTO
paBHoBecus Jx. Xapaun, B.
Baitn6epra. Jlaboparopnas

0.5




pabota «BrisiBeHue
W3MEHYMBOCTH Y 0cOOei
OJTHOTO BHUJIa»

OnemeHTapHbI€ (PaKTOPbI
IBOJIOLUH

D¢ddexT ocHoBaTENS.
DddexT OyTHIIOIHOTO
TOPJIBIIIKA

10

Murpanuu. M3omnsuun
MIOIYJISLIAN:
reorpaduyeckas,
omoIoruyeckas

11

EctectBennslit oT60p —
HarnpassoIuil Gaxkrop
9BOJIFOLUU

12

[TonoBoii oT60p

13

[Ipucnoco0neHHOCTh
OpPTraHU3MOB KaK pe3yJbTatT
MUKPOIBOJFOIHH.
JlabopaTopHas pabota
«M3ydenne apomopdo30B 1
WIM0AJANTalNi y
pacTeHU U )KMBOTHBIX)

0.5

14

[Ipumepsl
MPUCTIOCOOICHUN Y
OpraHHU3MOB:

0.5




Mophonoruyeckue,
¢buznonornuecKue,
OMOXHMMUYECKHUE,
MIOBEJICHUECKHE.
JlabopaTopHas pabora
«IIpucmocobnenus
OpPTaHU3MOB U MX
OTHOCHUTEITbHAS
1eJIECO00Pa3HOCThY

15

Bupn, ero kpurepun u
cTpykTtypa. JlaboparopHas
pabota «CpaBHEHUE BUI0B
0 MOP(}OTOTHIECKOMY
KPUTEPHUIO»

0.5

16

Crpykrypa BUIa

17

BunoobpasoBanue kak
pe3yJibTar
MHUKPOAIBOJIOIIH

18

CBsI3p MUKPO3BOJIIOLIMH U
SIUIEMUOJIOTUU

19

Maxkpo3BoTIOLIHS.
ITameoHToIOrMYECKHUE
METObl U3YUCHUS
SBOJIIOLNHU

20

buoreorpaduyeckue
METO/JIbI U3YUYECHHS
ABOJIIOLIUU




21

OMOpHOIOTHYECKHE 1
CpaBHHUTCJIIBLHO-
MOP(OIOTHUECKHE METOIBI
HU3YYCHUA 5BOJIIOIUA

22

MonekynsapHo-
reHETUYECKUE,
OMOXMMHUYECKUE U
MaTeMaTHYECKHE METOIbI
W3YYCHHUS IBOJTFOIHH

23

OO1u11e 3aKOHOMEPHOCTH
IBOJTIOLIMN

24

AnantuBHas pajuaius.
HepaBHomMepHOCTh TEMIIOB
SBOJIIOLMHI

25

Hayunbie runoresbl
MIPOUCXOXKICHUS KU3HU Ha
3emie

26

JloHayuHbIE
MIPEACTABIICHUS O
3apOKIECHUH KU3HU

27

OCHOBHEI€E dTanbl
HEOPraHUYEeCKOMN
SBOIIOIAN

28

['unoTe3sl 3apokaeHUS
JKU3HHA

29

Ucropus 3emiiu 1 MeTOAbI

0.5




€€ U3y4eHusl.
JlabopaTopHas paboTa
«M3yueHue u onrcaHue
HCKOIIaCMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY»

30

Hauvansasie >Tamnnst
OPraHrYeCKOM 3BOJIOIUHU

31

OBONIOUS 3yKapHOT

32

OCHOBHBIE ATaIbI
IBOJIIOLIUH PACTHTEIHEHOTO
mupa. [IpakTryeckas
pabota «M13yuenue
0COOEHHOCTEH CTpOCHUs
pacTeHui pa3HbIX
OT/ICTIOBY

0.5

33

OCHOBHBIE 3TaIbl
9BOJIFOLIMH KUBOTHOTO
MHpa

34

DBOJIOIMS )KUBOTHBIX.
[IpakTideckas pabota
«M3ydenne ocoOeHHOCTEH
CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

PazButue xxn3Hu Ha 3emiie
10 3paM U TIEPHOJIaM

36

MaccoBble BBIMUPAHUS —




9KOJIOTMYECKUE KPUBUCHI
HPOILIOTro

37

CoBpeMeHHbII
9KOJIOTUYECKUN KPHU3UC,
€ro 0COOCHHOCTH

38

CoBpeMeHHas cuctema
OPraHUYECKOTO MPOIILIIOTO

39

OCHOBHEBIE
CUCTEMAaTHYCCKUE TPYIIITHI
OpTraHHU3MOB

40

AHTpononorusi — Hayka o
YeloBeKe

41

PazBuTue npeacrapienuit o
MIPOUCXOXKJICHUN YeJIOBEKa

42

MecTo yenoBeka B CHCTEME
OpPraHUYECKOTO MHPA.
JlabopaTtopHas pabota
«M3yuenune ocodbeHHOCTEN
CTPOCHHS CKelleTa
YeJIOBEeKa, CBSA3AHHBIX C
MPSIMOXOKICHUEM

0.5

43

JIBrOKyIye CHIBI
aHTPOIIOreHEe3a

44

CootHollIeHnE
OUOJIOTUYECKUX U
COILIMATILHBIX (haKTOPOB B




aHTPOIIOTCHE3e

OCHOBHBIE CTaIUHN

45
aHTpOIIOreHEe3a
46 [Taneoreneruka u
[1aJIEOr€HOMUKA
47 DBOJIOIHS COBPEMEHHOTO
YelioBeKa
YenoBeueckue pacel.
43 [IpakTrueckas pabora
«3yueHne 3K0I0rn4ecKux 0.5
a/lanTanui 4eaoBeKay
49 MexIuCIUIIMHApHBIE
METO/Ibl aHTPOIOJIOTUN
50 3apokJIeHUE U pa3BUTUE
9KOJIOTUU
Meto1bl 3KOJIOTHH.
JIaboparopHas pabota
51 «M3yueHune MeTo10B 0.5
9KOJIOTHUECKUX
HCCIIEA0BAHUI
57 3HaueHUe KOJOTNIECKUX
3HAHUU AJIs YeTOBeKa
53 Dxosornueckue GaKkTopbl
54 AbGunotndeckue GpakTopsbl. 0.5

CBeT KaK dKOJIOTMYECKUN
dakTop. JlaboparopHas




pabota «BrisiBeHue
MIPUCTIOCOOICHU I
OpPTaHU3MOB K BITHSTHHIO
CBCTa»

55

AbGuotndeckue GpakTopsbI.
Temneparypa kax
9KOJIOTUYECKUM PaKTop.
JlabopaTopHas pabota
«BbIsiBIICHUE
MPUCTIOCOOICHU I
OpPraHU3MOB K BIIMSHUIO
TEMIEPATYPbD»

0.5

56

AOGuoTtndeckue (haKkTOpHbI.
BnaxnocTs kak
IKOJIOTUYECKUMA PaKTOP.
JlabopaTopHas pabota
«AHaTOMHUYECKHE
O0COOCHHOCTH pacTeHUM U3
Pa3HBbIX MECT OOUTAHUS

0.5

57

Cpensl oouTanus
OpraHu3MOB

58

buonorunyeckue PUTMBI

59

XKuznennsie Gpopmbl
OpraHu3MOB

60

buotnueckue daxkTopsl

61

3HayeHne OMOTHUYECKUX




B3aUMOJICUCTBUMN I
CYIIIECTBOBAHUS
OpraHu3MOB B Cpelie
oouTanus

62

OKOJIOTUYECKHUE
XapaKTePUCTHKHU
TOTTYJISIITAH

63

OcHoBHBbIE TIOKa3aTENN
MOMYJISILIUK: YUCIIEHHOCTb,
IUIOTHOCTB, BO3pAacTHAs U
10JIOBAsi CTPYKTypa

64

OCHOBHBIE TTOKa3aTeNn
MOMYJISIIAH: POKIAEMOCTb,
MIPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPAITUU

65

DKojoruueckasi CTpykTypa
MO JISIITHH

66

JlnHaMuKa mOTyIsiiuu U €€
peryJsius

67

Kpussie pocra
YHMCJIEHHOCTH NOIYJIALHH.
KpI/IBI)Ie BBDKUBAaHUA

68

DKoJioruueckasi HuIa
Buja. Jlaboparopnas
pabora «IIpucnocobnenus
CEMsIH PaCTEeHUH K

0.5




PaCCCIICHUIO»

Bug xkak cucrema

69 .
TIOITY JISIITH
3aKOHOMEPHOCTHU

70 MOBEJICHUSI U MUTPALIUIA
KHUBOTHBIX

71 Coo00111ecTBO OpraHM3MOB
— OUoIIeHO03

7 DkocucTemMa Kak OTKpbITast
crcremMa
Kpyrosopor BemecTs u

73 ITIOTOK YHEPTUU B
HKOCUCTEME

74 OcHoBHBbIE TIOKa3aTENN
HKOCHCTEMBI

75 DKOJIOTUYECKUE MHUPAMHU/IBI

76 W3meHeHus cooduiecTB —
CYKLIECCUH
[IpupoaHBIE S5KOCUCTEMBI.

77 DKocHCTEMBI 03€p U peK.
DKOCHCTEMBI MOPEHN U
OKEaHOB
[IpupoaHBIE S5KOCUCTEMBI.

78 DKOCUCTEMBI TYHJP, JIECOB,
CTEIEe, MMyCThIHb

79 AHTpONIOreHHbIE




9KOCHCTEMBI

80

YpO603KOCHCTEMBI.
IIpakTrueckas padbora
«3yueHue u onrcanue
ypOOIKOCUCTEMBD

0.5

81

3aKOHOMEPHOCTH
(hopMUPOBaHUS OCHOBHBIX
B3aWMOJICUCTBUI
OpPTraHU3MOB B SKOCHUCTEMaX

82

MexaHu3MbI BO3ACHCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB
Ha cyOOpraHU3MEHHOM,
OpPraHu3MEHHOM,
MOIYJISUUOHHOM U
3KOCUCTEMHOM YPOBHSX

83

buochepa —
oO1eruianeTapHast
obonouka 3emiu

84

VYyenne B. 1.
Bepnaackoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYILECTBOBaHMsI Onocqepbl

86

KpyroBopoTsl BemiecTs u
OMOT€OXUMHYECKHUE ITUKITBI

87

3oHanbHOCTH OHochepsI.
OcHOBHBIE OMOMBI CYIIN




88

YcTolunBocTh 6uochepsl

89

DKOJIOrM4ecKne KpU3NUChI U
UX TIPUYUHBI

90

Bo3znenicTBue uenoBeka Ha
ouochepy

91

AHTpONIOTr€HHOE
BO3JICCTBUE HA
pacTUTENbHBINA U
JKMBOTHBIN MUP

92

Oxpana npupoibt

93

OCHOBHBIE IPUHIUIIBI
YCTOMYHMBOTO pa3BUTHUSA
YeJI0BEYEeCTBA U TIPUPOJIBI

94

PammmonannHoe
MIPUPOJIOTIONH30BAHUE U
COXpaHEHUE
OHOJI0TMYECKOTO
pazHoobOpa3us 3emiin

95

O06o00u1eHue o reme
«MuKpO3BOIIOLHS U €€
pe3yJIbTaThD»

96

O0600111eHIE IO TEME
«MaxkposBosronys u €
PE3yNIbTAThDY

97

O06001IEeHE TI0 TEME
«[IpoucxoxaeHue u




pa3BUTHE )KU3HHU Ha 3eMIIE»

98

O060061eHne 10 TeMe
«IIpoucxoxaenue
YeJI0BeKa — aHTPOIIOTEHE3»

99

O0o0061IeHNE 110 TEME
«DKOJIOTHS — HayKa O
B3aMOOTHOIIICHUAX
OpPraHu3MOBY»

100

O00011EHE TI0 TEME
«Opranusmsl U cpena
oOUTaHUD)

101

O000111eHIE IO TEME
«DKOIOTHSA BUIOB U
MO

102

O0600611eHne 10 TeMe
«buocdepa — riobanpHas
KOCHCTEMa)

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6nioB A.M. u
npyrue; nox peaakuueit [laceunuka B.B., AkunonepHoe o011ecTBoO
«3marensctBo «lIpocBemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue; nox peaakuueit [laceunuka B.B., AkunonepHoe o611ecTBo

«3marensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
YMK:

buomnorus.11 kmacc: yueb. mis o01eo0pa3oBar. OpraHu3aiuii: yriyo.
YPOBEHB/

noa. pea. B.B. Ilaceunuka. — M.: [IpocBemenue, 2020. (JIunus xu3Hu)
A.B.Tepemos, P.A. Ilerpocosa . buonorus 10-11 knacc. buonornueckue
CHUCTEMBI U Tiponecchl, 2019.

B. B. Ilaceunux, I'. I'. llIBeno, T. M. E¢umona .buonorusi. Pabouune
nporpammsbl 10-11 kmaccel. -M.: [IpocBemenune, 2017. -110 c.

- buosorns. TemaTnyeckue 3amanus 11 moarotoBku Kk EI'D: 6a30BbIH,
MOBBIILICHHBIN, BbICOKU ypoBHHU. 10-11 kmaccel. MU3nanue 6-¢,
nepepaboTaHHOE U JOTOJIHEHHOE | yueOHO-MeToiuYeckoe nocodue. — Pocton
u//1: Jlernon, 2014. —384 c.

- Tpenaxep mo obmieit Ouonorun s yqammxes 10-11 kmaccoB u
MOCTYTAIOIINUX B BY3bl: TPEHHUPOBOUHBIE 3a/1auM / cocT. M.B.Bricorkas. —
Bousrorpaza: Yuurens,2016. — 148 c.

- [ToaroroBska k onuMmagam o ouonorun. 8-11 kmaccer / T.A. JloBkoBa. -



M.:

Aiipuc-nipecc, 2007. - 128 c. - (ILIKoapHBIE OJTUMITAA/BI).

- buomorust B Tabnunax u cxemax. J[s mkoirbHUKOB U abutypuerTos. U3, 2-
e.CII6, OO0 «Bukropus mrocy, 2013. - 128 ctp.

- EI'D-2018: buonorus. Penetutop. I'.U.JIepuep. - M.: Dkcmo, 2018. - 320 c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.http://www.e-osnova.ru/- XKypnan «buonorus. Bee pist yaurens!»

2. http://digital.1september.ru — OGmepoccuiickuii mpoext «Illkosa
U(POBOrO BEKaY.

3. http://school-collection.edu.ru - Komnekuus nudpoBbix 00pazoBaTeIbHbIX
PECYPCOB.

4. http://www.electroniclibrary21.ru - DnekTpoHnHas 6ubauoreka 21 Beka.

5. http://www.ege.edu.ru - Obunmansueiii ntHPopMannoHHkI noptan EI'D.
6. http://www.zavuch.ru - Caift 1151 yuurenei.

7. http://ecosystema.ru - DKOJIOTMYECKUM LIEHTP « IKOCUCTEMAY).
10.http://proshkolu.ru— becrnatHplii MIKOJBHBINA TOPTAI.

11.http://infourok.ru - becriaTHbIf KOHCTPYKTOP CAUTOB JJI YUUTEIIS.
12.http://multiurok.ru - becriaTHbIi KOHCTPYKTOP CAMUTOB JIsl YUUTEIS.
13.http://bio.1september.ru - «5 uny Ha ypok Ouongoruu. 1 ceHTIOps».

14 .http://dnevnik.ru — JIHeBHUK.pY.

16.http://www.uchportal.ru/ - Yuurensckuii moprai.
19.http://www.darwinmuseum.ru/ - ['ocynapctBeHHbIN J[apBUHOBCKUN My3€il.
24 http://sci.aha.ru/biodiv/anim.htm - Suuukinoneaus dnopa u payHa.
25.http://biodat.ru/ - UndopMaliMOHHBINH CAUT O KUBOU MPUPOJIE.

26.http://www.unnat.ru/ - I[lIkona roHHaTOB.



27.http://plant.geoman.ru/ - bubnuoreka XXuzup pacreHuit.
28.http://www.learnbiology.ru/ - 3anumarensHas 6uonorus. [Iporpamma mo
ounosnorum 10-11 knace (mpodunbHbIIA YPOBEHB)

29.http://med.claw.ru - MegutnmHcKasi SHIUKIIONE M. AHATOMUYECKUIN aTiac.
30.http://animal.geoman.ru/ - Mup >KMBOTHBIX.

31.http://ru-biologia.livejournal.com/12284.html - [Ipo6rembI 3BosIOIIIH






