MHWHHCTEPCTBO IMPOCBEIEHUS POCCUMCKON ®EJAEPAIIUA
MunucrepcTBo oopazoBanus Ky3dacca
Aavunucrpauuu Jleannck-Kysnenkoro MO
MBOY «Kpacuunckasa COII» Jlennnck-Ky3neuxkoro MP

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO oo oo
Ha nneJarorutuycCKomM 3aM€CTI/ITeJ'IeM )lnpeKTop HIKOJIBI | coomgmar 2ossnvsronzeaoesozsesoassiziosns
COBETE nupekropa no YBP
Brruyxanosa C.C
9 Tonuaposa M.B ITpuxa3 Ne 109 ot «28» 08
[TpoTokon Nel ot «28» 08 [Ipotokon Nel ot «28» 08 2023 r.
2023 r. 2023 1.
PABOYAS ITPOT'PAMMA

(ID 1335950)

yueOHoro npeamera «buosiorusi. Yriy0JeHHbIH yPOBEHb)

st ooygaromuxces 10 =11 xkmaccoB

c. Kpacnoe 2023 roa



IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yuebHOMY mipeamety "buonorus" (manee - 6uosiorusi) Ha
ypOBHE cpeqiHero odiiero oopa3zoBanus pazpadboTana Ha ocHoBe DenepaabHOTo
3akoHa oT 29.12.2012 Ne 273-®3 «OO0 o6pazoBanuun B Poccuiickoit
Oepneparuny», GI'OC COO, Kouueniuu mnpenojaBaHus y4yeOHOTO MpeaMera
«buosorus» M OCHOBHBIX MOJOXKEHUH (eaepaibHOM paboueld IpOorpaMmbl
BOCTIUTAHUS.

VYyeonsiii peamer «buonorus» yriayonénnoro ypoBHsa usyuenus (1011
KJIACChl)  SIBJISIETCS  OAHMM W3  KOMIIOHEHTOB NPEIMETHOM  00JyiacTu
«EcrecTtBeHHO-HayuHble npeaMeTsl». CormacHo mnonoxenusm PIrOC COO
npoduiibHbIE Y4YeOHbIE NPEIMETHI, H3ydyaeMble Ha YIiIyOJEHHOM YpPOBHE,
SIBJISIIOTCS criocoOoM audpepeHimannn o0ydeHus Ha ypOBHE CpeIHEro o0Iero
o0pa3oBaHMsl M MPU3BaHbI O0ECHEUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM
o0lMM, CpeIHUM OOIIMM, CpPEIHUM MPOPECCUOHAIBHBIM U  BBICIIUM
oOpa3zoBanueM. B To ke BpeMs KaXbli U3 3TUX y4€OHBIX MPEAMETOB JTOJKEH
ObITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pEIICHHEe O00pa30BATENbHBIX,
BOCIIUTATENbHBIX W Pa3BUBAIOIIMX 337ad, CBS3AHHBIX C MNPOGOpHUEHTALHMEH
oOyyaromuxcsi M CTUMYJUPOBAHHEM HWHTEpeca K KOHKPETHOW o01acTu
HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIMHON, HKOJOTHUEH,
NICUXOJIOTUEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yue6Homy npenmery "buosiorus" naér mpeacrtaBieHUe O
LEeIM W 33Jadax M3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOn€HHOM
YPOBHE, onpeenseT o0s3aTeabHoe (MHBapUAaHTHOE) MPEAMETHOE COJIEpKaHMUE,
€ro CTPYKTypUpPOBaHUE MO pa3jieslaM M TE€MaM, paclpeieieHHe MO Kilaccam,
PEKOMEHIyeT MOCIEA0BATENbHOCTh U3YYEHHUs! y4eOHOro mMaTepualia ¢ y4éToMm
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKA y4eOHOIro Ipolecca,
BO3pPAcCTHBIX OCOOeHHOcTeW oOyvarommxcs. B mporpamme 1o Ouosioruu
peann30BaH MPUHIMI MPEEMCTBEHHOCTU C HM3yYE€HHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOro oOmero oOpa3oBaHus, Onarojaps dYemMy MPOCMATPUBAETCS
HAIpaBJIEHHOCTh Ha IMOCJIENYIOLEe pPAa3BUTHE OHOJIOTMUECKUX 3HAHWM,
OpUEHTHUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOIO MUPOBO33PEHMUS,
9KOJIOTMYECKOTO MBIIUICHHS], MPEICTABIECHUN O 3JI0pOBOM O0pas3e >KU3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarolled npupoaHoit cpene. B
porpaMme Mo OMOJIOTMU TaK)Ke MOKa3aHbl BO3MOKHOCTH y4e€OHOTO IMpeaMeTa
«buonorusi» B peanmuszanuu TpeboBanuii PI'OC COO K mIaHUpYEMbIM
JUYHOCTHBIM, METANpPEMETHBIM U TPEAMETHBIM pe3yibTaTaM OOydeHHUs W B
(GOpMHpPOBAaHMM OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEILHON JESTEIbHOCTU
00yyJaroImmxcsi MO0 OCBOEHHUIO COJIEpkKaHUSI OUOJIOTHYECKOro oOpa3oBaHUs Ha
YPOBHE CPEHET0 00111er0 00pa3oBaHUs.

VYuebubiii mnpeamer «buonorusy» Ha ypoOBHE CpPEIHEr0  OOIIEro
oOpa3oBaHus  3aBepilaeT OUOJOTrHYEecKoe o0Opa3oBaHUWE B  IIKOJIE U
OpUEHTHPOBAH Ha pacUIMPEHHUE U YriayOreHue 3HaHUU OOydaromMXCcs O KUBOU
NpUpPOJIe, OCHOBAX MOJICKYJISIPHOM M KJIETOYHOW OUOJIOTHUU, SMOPHUOJIOTUU U
OMOJIOTUM PA3BUTHSA, T€HETHKHU, CEJEKUUH, OMOTEXHOJOTUHU, HBOJIOLMOHHOIO
YUEHUS U DKOJIOTHH.

N3yuyenue yueOHoOro mnpenmera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYAIOIIMXCSA K MOCIEAYIOIIEMY MOTYYEHUIO
Ouonormyeckoro oOpa3oBaHHMs B By3aX UM  OpraHM3alusAX CpPEIHEro
npodeccroHanbHOro 00pa3oBaHus. (OCHOBY €ro COJEpKAHHS COCTaBIISIET
cUCTeMa OMOJOTHYECKUX 3HAHHM, TOTYUYEHHBIX MPH U3YYCHUH O00YUYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX pa3lejoB OWOJOrMM HAa  YPOBHE



OCHOBHOro oOuiero obOpasoBanusi, B 10—11 kmaccax 3TW 3HaHUSA MOJIY4aroT
pa3ButHe. Tak, pacliupeHbl U yriIyOJIeHbl OMOJIOTMYECKUE 3HaHUS O PACTEHUSX,
’)KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me YyeJIOBEKa, [0]0311170:¢
3aKOHOMEPHOCTSIX ~ KM3HHU, JIONOJIHUTEIBHO BKJIIOYEHbl OHOJOTHYECKUE
CBEJEHUSl TNPUKIAJHOIO M TOMCKOBOIO XapakTepa, KOTOpPbIE MOXKHO
UCIOJIb30BaTh KaK OPUEHTUPBI Uil TOCIEAYIOUIEro BblOOpa mpodeccuu.
Bo3moskHa Takke MHTEerpanusi OMOJIOTMYECKUX 3HAHUM C COOTBETCTBYIOIIMMU
3HAHMUSIMH, TOJTYYEHHBIMH OOYYalOIMMHUCS MPU H3YyYeHUH (DU3UKU, XUMHH,
reorpaduu ¥ MaTEMaTHKHU.

CtpykTypa mporpamMmbl 1mo ydyeOHoMy mnpeamety "buosnorus" oTpaxkaet
CUCTEMHO-YPOBHEBBII M 3BOJIOLUMOHHBIM MOAXOAbl K H3YYEHUIO OHOJIOTHH.
CornmacHo MM, M3y4arOTCS CBOICTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE IS
YKUBBIX CUCTEM Pa3HOT0 YPOBHSI OpraHU3alliy, SBOJIIOLUHA OPTaHUYECKOr0 MUpa
Ha 3emile, COXpaHEHHUs OMOJIOTUYECKOro pa3zHooOpaszusi riaHeTbl. Tak, B 10
KJIaCCE HM3YYalOTCS OCHOBBI MOJEKYJSIPHOM M  KIETOYHON OuOoJoruu,
SMOPHUOIOTUU U OMOJIOTHH PA3BUTHSI, TEHETUKU U CEJIEKI[MU, OMOTEXHOJIOTUU U
CUHTETUYECKON OMOJOrMH, aKTyadu3upyrTCs 3HaHUS OOydarouuxcs 1o
OoTaHMKe, 300J0TUM, aHaTOMuH, ¢uzuonorun uyeioBeka. B 11 kracce
U3YyYaroTCsl SBOJIIOLIMOHHOE YUEHHE, OCHOBBI 3KOJIOTUHU U yueHue o Ouocgepe.

VYyeOnblii npenMer «buosorus» Tpu3BaH  00ECIEUUTH OCBOCHHE
oOyJaromMucss OHOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, MNPUHUUIIOB H
IpaBWi, JEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI
MUpa, 3HAHUH O CTPOEHUU, MHOr000pa3uu U OCOOCHHOCTSX KJIETKH, OpraHu3Ma,
NOMyJsIUMU, OMOLEHO03a, SKOCUCTEMBI, O BBIJIAIOIINXCS HAYYHBIX JOCTUKEHUSX,
COBPEMEHHBIX  MCCIIEIOBAaHUAX B  OHOJOrMH, NPHUKIAJAHBIX  ACIEKTax
Ouojornyeckux 3HaHWUM. Jlns pa3BuTMs M HOAJAEpKAHUS — MHTEpeca
oOyvaromuxcst K  OWOJOrMM  Hapsy CO  3HAUUTENIbHBIM  00BEMOM
TEOPETUYECKOI0 Marepuaia B COJAEPKAHMM MPOrpaMMbl 1O  OMOJIOTHH
MPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJICHUS W PA3BUTHUS TOW WIIH
MHOU 00s1acTh OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B
pelieHre BaXHEHIINX OMOJOTMYECKUX U IKOJIOTMYECKUX MPOOIIEM.

Ilens wu3ydeHuss ydeOHoro mnpeamera «buonorus» Ha yriIyOIEHHOM
YpOBHE — OBJaJeHUME OOyYarOU[MMHUCA 3HAHUSAMU O  CTPYKTYpHO-
(GYyHKUMOHANBHOW  OpraHu3aldyd  SKMBBIX CHCTEM pPa3HOro0 paHra u
npUOOpETEeHNE YMEHHUI UCIIOIb30BaTh 3TU 3HAHMS B (HOPMHUPOBAHUU UHTEpECA K
onpenenéHHol o0nacTh Npo(ecCHOHATBHON AESTENbHOCTH, CBSI3aHHOM C
ouosiorvedt, WM K BBIOOPY YYEOHOro 3aBEICHUS JJisi IPOJIOJKCHUS
OMOJIOTMYECKOTO 00pa30BAHMSL.

JlocTxxkeHue uenu u3ydeHuss yudeOHoro mnpeamera «buonorus» Ha
yIriyOa€HHOM YpOBHE 00€CIIEYMBAETCS PELICHUEM CIIETYOIIUX 3a/1a4:

OCBOEHHE OOyYalolUMHUCS CHCTEMbl OHOJIOTMYECKUX 3HAHUU: 00
OCHOBHBIX OHOJIOTMYECKUX TEOPHUSX, KOHLEMUUAX, THUIOTE3aX, 3aKOHax,
3aKOHOMEPHOCTSIX M NPaBWIAX, COCTABIISIIOUIMX COBPEMEHHYIO E€CTECTBEHHO-
HAy4YHYI0 KapTHHY MHpA; O CTPOCHHHM, MHOIOOOpasuu U OCOOEHHOCTSX
OMOJIOTMYECKUX CUCTeM (KJIeTKa, OpraHu3M, MOMYJISIuUs, BUJA, OMOreOIeHO03,
ounocdepa); O BBIJAIOIIMUXCA OTKPBITHUSX UM COBPEMEHHBIX HCCIEIOBAHMUSIX B
omomoruu,

O3HAaKOMJIEHHWE OO0YyYarolIUXCs C METOAaMH IO3HAHMS >KUBOW MHPHUPOJBIL:
UCCJIEIOBATEIbCKUMHU METOJIaMU OUOJIOTMYECKUX HayK (MOJIEKYJSIpHOU H
KJIETOYHOM OMOJIOTUH, SMOPHOJOTMM W OHUOJIOTMM pa3BUTHUS, TEHETUKU U
CEeJNIeKUMH, OHMOTEXHOJOTMH W CHUHTETUYECKOHM OMOJIOTMU, NaJeOHTOJIOIHH,



9KOJOTMHM); METOJAMH  CaMOCTOSITEJIBHOTO MPOBEACHHUS OHMOJIOTUYECKUX
UCCIIeIOBaHU B JabopaTopum W B HOpupojae (HaOIOAEHHE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMUCS YMEHHUSMH: CaMOCTOATENbHO HAaXOJUTh,
aHAJIM3UPOBAaTh M MCHOJb30BaTh OMOJIOTMYECKYIO0 MH(DOPMALUIO; MOIb30BATHCA
OMOJIOTMYECKON TEPMHUHOJOTHEN M CUMBOJIMKOM; YCTAHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUATBHO-3KOHOMUYECKUMHU U 3KOJIOTMYECKUMU
npo0iieMamMu 4YeJlIO0BEYECTBA; OLEHUBATH MOCIEACTBUSL CBOEH NEATENBHOCTH IO
OTHOIIICHUIO K OKpPY’Karoled NpUPOJHON cpelie, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKPYKAIOIIMX JItOJIeM; OOOCHOBBIBATH M  COOJIOJATh  MEPHI
npoHIaKTUKN UH(PEKIMOHHBIX 3a00J€BaHUM, MTpaBUiIa MOBEACHUS B MPUPOJIE
u obecriedyeHus: 0O€30MACHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
Ype3BbIUAMHBIX  CUTyallMsIX MOPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTEpHU30BaTh COBPEMEHHBIE HAYUHbIE OTKPBITUSA B 00JIACTU OMOJIOTHH;

pa3BUTHE Yy  OOYYalOIIMXCS  MHTEUIEKTYaJbHbIX W  TBOPYECKUX
CIIOCOOHOCTEM B MpOLECCE 3HAKOMCTBA C BBLAAIOIIMMUCS OTKPBITUAMH H
COBPEMEHHBIMH HCCJIEIOBAHUSIMU B OMOJIOTHMH, PEIIaeMbIMU €10 MpoOJieMaMH,
METO/10JI0TUEN OMOJIOTUYECKOTO UCCJIEI0BAaHNUS, MIPOBEICHHUSI
AKCIIEPUMEHTAJIBHBIX ~ WCCIEAOBAHMM, pelieHuss OHOJOrMYecKUx  3ajiad,
MOJIETMPOBAHUS OMOJIOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHUE y OOYYAIOIIMXCS [IEHHOCTHOT'O OTHOILIEHHUSI K )KUBOW MPUPOJIE
B ILEJIOM MU K OTICNbHbIM €€ O00beKTaM M SBIEHUsAM; (OPMHUPOBAHUE
9KOJIOTUYECKOM, T€HETUYECKOW IPAMOTHOCTH, OOUIEH KyJbTYphl MOBEICHHUS B
IPUPOJE; UHTETPALIUU €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuoOpeTeHre O00y4arolMMUCA KOMIIETEHTHOCTH B  palMOHAIbHOM
IPUPOAOIIOIb30BaHNUN (COOIOAEHUE TMPABUIl MOBEICHUS B IPHUPOAE, OXPaHbI
BUJIOB, JKOCUCTEM, Ouocdepbl), COXpaHEHUU COOCTBEHHOIO 3J0POBbS U
3I0POBBSL  OKpyXXaromux Jioged  (coOmrojeHuss Mep  NpodUIaKTUKU
3a00JIeBaHUH, oOecrieucHue 0e30ITaCHOCTH JKU3HEICATCIbHOCTH B
Ype3BbIYANHBIX CUTYALMIX NPUPOJTHOIO U TEXHOTEHHOI'O XapakTepa) Ha OCHOBE
UCIIO0JIb30BaHUsl OMOJIOTHYECKUX 3HAHUM U YMEHUH B IMOBCEIHEBHOMN XKU3HMU;

CO3JaHUE€ yCJIOBMA JJI1 OCO3HAHHOIO BbIOOpa  0OydYaromuMmucs
VH]IUBUTyaJIbHOU oOpazoBaTeIbHON TPACKTOPUH, crocoOCTByOIIEH
NoCJIeayIOIIEMY MPOPECCHOHATIBHOMY CAMOONPEIEIEHUIO0, B COOTBETCTBUU C
WH/IMBHUIyJIbHBIMH MHTEPECAMH U TOTPEOHOCTSIMHU PErHOHA.

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

Ot6o0p opraHu3zanMOHHBIX (OPM, METOJIOB U CPEJCTB O0yUYEHHUS OMOJIOTHUU
OCYLIECTBJISIETCS C YUETOM cenu(UKHU €ro COACpKaHUs U HANPABIEHHOCTH Ha
IPOJOJDKEHUE OMOJIOTMYECKOr0 O00pa3oBaHUsl B OPraHU3alUsX CpPEIHEro
poQeCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

OO0s3aTenpHBIM  yCIIOBUEM MPU OOy4YeHHHM OHOJIOTMM Ha YIIIyOJIEHHOM
YPOBHE SIBJIIETCS MPOBEJAECHUE JIA0OPATOPHBIX M MpAKTHUECKUX padot. Takxke
ydyactue  oOydYarouuxcsi B BBIIIOJHEHMM  INPOEKTHBIX U y4eOHo-
UCCJIEIOBATENbCKUX paldOT, TEMaTHUKa KOTOPBIX OINpPEAENSIeTCsl yYUTEIEM Ha
OCHOBE HMEIOIIMXCA MaTEepPUAIbHO-TEXHUUYECKUX PECYpPCOB M  MECTHBIX
IIPUPOJHBIX YCIOBUM.



COIAEPKAHUE OBYUEHUA
10 KVIACC

Copnep:kanue nporpaMMsl, BBIIEJIICHHOE KYPCUBOM, HE BXOJIUT B IIPOBEPKY
rocyiapctBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorust kak Hayka

CoBpemeHHass Ouojoruss — KOMIUIEKCHas Hayka. Kparkas wucrtopus
pa3BUTHs Ouosiornu. buonorndyeckue Hayku M H3y4aeMble MMHU MPOOJIEMBI.
dyHIaMEHTaIbHbBIE, NPUKIAJAHBIE W TOWCKOBBIE HAy4YHbIC HCCIEAOBAaHUSA B
ounosoruu.

3HaueHue OuOJOTMM B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. IIpodeccuun, cBsa3aHHbIE ¢ OHOJOrMel. 3HAYEHUE
OMOJIOTMM B MPAKTUYECKOW JAESITENIbHOCTH 4YEJIOBEKa: MEJULHUHE, CEIbCKOM
XO031CTBE, TPOMBILIJIEHHOCTH, OXPAaHE MPUPOBI.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseir, I'. Mennens, B. U. Bepnanckuii, 1. I1. IlaBnos, WU. U.
MeunukoB, H. . Baunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, O.
Kpuxk, . K. benses.

Tabmuupl 1 cxembl: «CBsi3b OMOJIOTMM C JpYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3yYCHHUE

XKuBble cucTEeMBbl Kak IpeaMer u3yuyeHuss Ouosoruud. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XWMHMYECKOTO COCTaBa, JUCKPETHOCTh M ILEINOCTHOCT,
CIOKHOCTh WU YHOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3alNs,
CaMOBOCIIPOU3BEEHNE, PA3IPAXKUMOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHuM3alM >KUBBIX CHCTEM: MOJICKYJISIPHBIN, KJIETOYHBIH,
TKaHEBBI,  OPraHU3MEHHBIA,  MOMYJSIUMOHHO-BUJIOBOM,  DKOCHUCTEMHBIN
(OuoreouenoTnueckuit), omocdepusiii. [lporeccrl, MPOUCXOIAIINE B >KUBBIX
cuctemax. OCHOBHbIE MPHU3HAKKU KUBOro. JKH3Hb Kak (opMa CylIECTBOBaHUS
Marepund. Hayku, wu3yvaromme >KUBBIE CHCTEMBI Ha PAa3HBIX YPOBHSX
OpraHHU3aLNH.

N3yuyenue xuBbix cucteM. MeToibl Onosornueckoi Hayku. Habmonenue,
U3MEPEHUE, DKCIEPUMEHT, CHUCTeMaTu3auus, MeraaHanus3. Ilonarne o
3aBUCUMOM W HE3aBUCUMOW TIepeMEeHHOW. [lmaHupoBaHHE SKCIIEPUMEHTA.
ITocranoBka u npoBepka rumnote3. Hynesas runoresa. [lonsatue BbIOOpKH U €€
JOCTOBEPHOCTh. Paz0poc B Ouosiornueckux AaHHbIX. OllEHKa JOCTOBEPHOCTH
IIOJIyYEHHBIX PE3yJbTaToB. l[pUunHBI MCKaKEHUs pE3yNbTAaTOB IKCIIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuiplt 1 cxembl: «OCHOBHBIE TpPU3HAKU >KU3HWY», «buonoruueckue
cucrteMmbl», «CBOMCTBa JKMBOM MaTepum», «YPOBHHU OpPraHU3aLHUM KABOU
npupoas», «CTpoeHUE KUBOTHOW KIETKW», « [KaHU >KMUBOTHBIX», «CUCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszmay, «buoreornenos», «buochepay, «Metoss
U3YYEHUS )KUBOU MPUPOJIBI.

OGopynoBanue: J1abopaTopHoe  00OpyAOBaHUE ISl  MPOBEICHUS
HAOJII0ICHU, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnuyeckas paodora «JVicronb30BaHME pPA3IUYHBIX METOJOB IIpU
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku



Knetka — cTpykTypHO-QyHKUMOHANIbHAS €IMHHULA XuBoro. Mcropus
oTKpbITUs KieTku. Paborel P. T'yka, A. JleBenryka. Kiierounass teopus (T.
[[IBann, M. Illneiinen, P. BupxoB). OCHOBHbIC MOJIOXKEHUSI COBPEMEHHOMU
KJIETOYHOM TEOPHH.

Metoapl  MOJEKYJISPHOM M KIETOYHOM OWOJOTHU: MHUKPOCKOIUS,
xpomarorpadus, 31eKTpoPope3, METOJ MEUYEHBIX aTOMOB, Au(depeHunaIbHoe
LHEHTPU(PYTUpOBaHUE, KYJIbTHUBUPOBAHHE KIETOK. HM3yuenue Guxkcuposanuwix
K1emoK.  OIEKTpOoHHass  Mukpockonusa. Koughoxanvnas — mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanumn

[Toptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. Ilneinen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxeMbl: «CBETOBOM  MHUKPOCKOI»,  «DJEKTPOHHBIN
MUKpOCKOI», «IcTOprs pa3BUTHSI METOI0B MUKPOCKOITHUN.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIpENapaThl PaCTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

IIpakTuueckas padora «M3yueHne METOAOB KIETOYHON OHOJIOTUU
(xpomatorpadusi, snekrpodopes, auddepeHnranbHOe UEeHTPUDYrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKHAN COCTaB KIETKA. Makpo-, MUKpPO- U YIBTPAMUKPOIJIEMEHTHI.
Bonma n e€ ponb Kak pacTBOPUTEINS, pEAreHTa, y4acTUE B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIJIOPETYJIALUA. MHUHepabHble BEUIECTBA KIETKH, UX OHOIOrn4ecKas
pouib. Posib KATHOHOB M AaHWOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosiormueckne mnonumepsl. benkwu.
AMHWHOKHUCIIOTHBIM  cocTaB  OenkoB. CTpyKTypbl OEIKOBOM  MOJIEKYJIBI.
IlepBuunas cTpykTypa Oenka, HeNTHUAHAs CBsI3b. BTopuuHas, TpeTU4Has,
YeTBepTUYHAs CTPYKTyphl. JleHaTypamusi. CoiictBa 6enkoB. Kiaccudukanus
oenkoB. buonornueckue QpyHkuu 0enkoB. [lpuonsi.

Yrnesoasl.  MoHOcCaxapuabl,  AUCaxapuabl,  OJIMTOCaxapuabl U
noyvcaxapuapl. OOmWUMKA TIaH CTpPOEHUS U (U3HKO-XMMHUYECKHE CBOWCTBA
yriieBo10B. buosiornyeckue GyHKIMMU YTIEBOOB.

Jluuael.  T'mapodunbHo-runpodoObHBIe  cBoiicTBa.  Krnaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, CTEpoubl. buosornueckue
¢yskuuu nunuaoB. OO0mMe cBOMCTBa OMOJIOTMYECKHX MEMOpaH — TEKy4YecCTb,
CIIOCOOHOCTh K CaM03aMbIKaHHUIO, TOJTYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK n PHK. Crpoenne HyKJIIEMHOBBIX KHCIIOT.
Hyxneorunel. [Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas crnupans. MecToHaxoXKJIeHUe U OuoJIoTHYecKhe (PYHKIIUU
JAHK. Buaet PHK. ®yuxunu PHK B kitetke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B mosiekysie ATO.
buonornueckue pynknuu AT®. BoccTaHOBIIEHHbIE TEPEHOCUMKH, UX (DYHKIIMU
B KJeTke. [Ipyeue uyxneosuompugpocpamor (HTD). CexBenupoBanue [[HK.
Memoovl cenomuxu, mpancKpunmomMuKu, npomeoMuKHu.

CrpyktypHas  Ouosiorusi:  OuMoxuMuyeckue U Ouodu3nveckue
UCCJIEIOBaHUSl COCTaBa M IPOCTPAHCTBEHHOM CTPYKTYpbl OHMOMOJIEKYJI.
Mooenuposanue cmpykmypolr u  Qyukyul OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuwiii  ouzaun u opeanuueckuti cuHmes OUOMONEKYT U  UX
HEenpUpoOHbIX aAHA0208.

JdemoncTpanumn



[loprpersr: JI. Ilomumur, [Ix. Yorcon, ®. Kpuk, M. VYwunkunc, P.
O®panknul, ©. Canrep, C. [Ipy3unep.

Juarpammer:  «PacnpeneneHne XMMHMUYECKHX JJIEMEHTOB B  HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON IPUPOJIEY.

Tabmuupl u cxembl: «lleprognyeckas TadnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbl», «BellecTBa B coctaBe Opranu3sMoB», «CTpoeHue
MOJIEKYJIbI Oenka», «CTpyKTypbl O€IKOBOM MOJIEKYJbDY, «CTpOEHHE MOJIEKYII
yraeBoaoB», «CTpoeHue MOJIeKyJl JunuaoBy, «HykienHoBble KHUCIOTHIY,
«Ctpoenue monekyiasl ATO».

O6opynoBaHue: XUMHUYECKasl MOCYAa U 000pyI0BaHHUE.

JlabopaTopuass paGora «OOHapyxeHue O€IKOB €  MOMOIIbIO
KaueCTBEHHBIX PEAKIIUII».

JlaGoparopuass pabora «lccrnemoBanue  HYKIEHMHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB.

Tema 5. CTpoeHne u QyHKIUM KJICTKH

Tunel KJIEeTOK: 3yKapuoTHYecKas M Mpokapuoruueckas. CTpyKTypHO-
(yHKUMOHAIbHbIE 00PAa30BAHMS KIETKH.

Ctpoenue mnpokapuoTHueckod kieTku. KierouHass cTeHka OakTtepuil U
apxeii.  OCOOEHHOCTH  CTpPOEHUA  TeTepoTpopHOl W aBTOTPOQPHOM
IPOKApPUOTUYECKUX KIETOK. MECTO U pOiib NPOKAPUOT B OMOLIEHO3AX.

Crpoenre ¥ (YHKIIMOHMPOBAaHHWE  3YKAPUOTHYECKOM  KIIETKH.
[Ina3zmatnyeckas MemOpana (masmanemMma). CTpyKTypa IJ1a3MaTH4ECKOM
MeMOpaHbl. TpaHCHOpPT BELIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIM (nud@y3us, odneru€HHas nud@ys3us), aKTUBHBINA (IIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lonynponunaemocts MmeMOpansl. PaboTa
HATPHUI-KaJIMEBOr0 Hacoca. DHJOIMUTO3: MUHOLMTO3, (ParonuTo3. DK30LMTO3.
Knerounas crenka. CTpykrypa ¥ (YHKIMM KIE€TOYHOM CTEHKH DPAaCTEHHIA,

rpu0oB.
[Hutonnasma. Iluto3onw. IluTockener. JIBMKeHHE  LIUTOIIA3MBbI.
Opranousl KIICTKH. OnnomeMOpaHHbIE OpPTaHOU/IbI KIICTKH:

sHpomnazmaruueckas cetb (OI1C), annapar ['oabmku, TM30COMBI, UX CTPOEHHE
U (yHKIMH. B3auMOCBSI3b OJJHOMEMOpPAHHBIX OPraHOUJOB KieTKH. CTpoeHue
IPaHyJSIPHOTO peTukyinyma. Mexanuzm nanpaenenus 6enkoe ¢ IIIC. Cunrte3
pacTBOpUMBIX OeskoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi)
SHJOIUIa3MAaTHYECKUil peTukyiyM. CekperopHas QyHKuus anmnapara [ oybku.
Moouguxayus 6enxos 6 annapame I onvooxcu. Copmuposra b6enxkoe 6 annapame
l'onvoxcu. TpaHcnopT BelECTB B KIETKE. Bakyoiau pacTUTENbHBIX KIETOK.
Kunerounslii cok. Typrop.

[ToslyaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKU: MHUTOXOHJPHUM, TUIACTU[BI.
Ilpoucxoocoenue  mumoxonmoputi  u  naacmuo.  Cumobuocenes  (K.C.
Mepeorckosckuu, JI. Mapeynuc). CtpoeHue U (YHKIIUM MUTOXOHJPUNA U
wiactul. [lepBuyHble, BTOPUYHBIE U CIOXKHBIE MIIACTUABI POTOCUHTEIUPYIOLIUX
3YKapuoT. XJIOPOIUIACThI, XPOMOILUIACTBI, JICMKOILIACTHI BHICIIUX PACTCHUM.

HememOpannbie  opraHounabl  kinetku  CtpoeHue W (QyHKUMH
HEMEMOpaHHBIX  OPraHOWJOB  KJIETKU. Pubocombl.  IIpomeowcymounvie
Gunamenmor. MUKpopuIaMeHTbl. Akmurogvle Mukpoguiamermol. MplllIeUHbIE
KIETKU. AKmunogvle KOMNOHEHMbl HeMbluleuHblX Kiemok. MUKpOTpyOOoUKu.
Kierouneii nentp. CrpoeHue w© JIBW)KEHHUE HKIYTHUKOB MW PECHUYEK.
MukpoTtpy6ouku 1uTomnasmsel. LleHtpuons. berku, accoyuuposanmvie c¢
MuKpoguramenmamu u muxpompybouxkamu. Momopnuvie benxu.



Anpo. OOonouka sapa, XpOMaTUH, KapUoIUIa3Ma, SIPBILIKH, UX CTPOCHUE
U QyHKUMU. AnepHblid OenKkoBbld MaTpukc. [IpocTpaHCTBEHHOE paCMOIOKEHUE
XpOMOCOM B HHTepha3HOM sijape. Jyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — TUCTOHBL. Jlunamuka s0epnoi 00010uKu 8 mumosze. SoepHuvlli
Mpaucnopm.

Knerounsle BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA  KIIETOK
AYKapHuoT (PacTUTEbHOM, >)KUBOTHOM, TPUOHOM).

JdemoHcTpanumn

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

Tabmuubl u cxembl: «CTpOEHUE 3YKAPUOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MUTOXOHAPUW», «A1po», «CTpoeHne NpOKapruOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIpENapaThl PaCTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopuass padora «l3ydyeHne CTpPOEHUA KIETOK pPa3IMYHbIX
OpraHUu3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOMCTB KIETOYHOU MEMOpaHBI».

JlaGoparopHas padora «lccnegoBanue miazMosin3a U JACMIa3MOJIN3a B
PACTUTENbHBIX KIETKAX).

IIpakTuyeckass padora «M3ydyeHune JABWKEHUA  LUTOILIA3MBl B
PACTUTENbHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpalleHie JHEPIHU B KJIETKe

AccuMHUIIILMA W JIUCCUMMWJIALIMS — JBE CTOPOHbI MeTabonu3Ma. Tumsl
oOMeHa BemniecTB: aBTOTPOHBIA U reTepoTpodHBIM. YyacTue KuUCIOpojaa B
OOMEHHBIX MpOoIeccax. JHEPreTHYecKoe 00EeCHeueHUe KIIETKU: MpeBpallleHUe
AT® B o00MmeHHbIX mporeccax. {OepMEHTATUBHBIA XapakTep peakiui
KJIETOYHOTO MeTaboiau3Ma. PepMeHTbl, UX CTPOEHHUE, CBOWCTBA U MEXAHHU3M
neictBua.  Kodepmentel. OTivuus  (EepMEHTOB OT  HEOPraHUYECKUX
KaTaau3aTopoB. benku-akTuBatopel W OEIKU-UHTUOUTOPBL. 3aBHCHMOCTD
CKOpOCTU (DEPMEHTATUBHBIX PEAKIUI OT Pa3Iu4YHbIX (PAKTOPOB.

[lepBuuHBII CUHTE3 OpPraHMYECKUX BEIIECTB B KieTke. DorocuHTES.
AHOKcueeHHblll U oKkcucenHvlll pomocunmes y baxmepui. Ceemocodbuparoujue
nU2MeHmvl U NUSMEeHmbl peakyuoHHo20 yewmpa. PoOab XIOpOIIACTOB B
npouecce porocunTeza. CeeroBast 1 TeMHOBas (a3bl. Pomoodvixanue, Cs., Cy u
CAM-munvr  ¢pomocunmesa. llpoayktuBHOCTh  (poTtocuHTe3a. Brusinue
pas3inuHbIX (PaKTOPOB HA CKOPOCTh POTOCHHTE3A. 3HaUEHUE (POTOCUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUUUPYIOIIHNE OAKTEPHH, JKENe300aKTepuu, cepoOaKTeprn, BOJOPOIHBIE
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3Mbl. Buael Opokenus. [IpoayKTsl OpoxeHus U ux
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YAUTENIN OOJIE3HEH.

AspoOHBbIe OpraHu3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[TogroroButenbHblii  ATan. [7UMKOIUM3 — OECKUCIOPOIHOE pacUICIICHUE
TJIFOKO3BI.

buonornueckoe okuciaeHune, WM KJIETOUYHOE JIbIXaHUe. POIb MUTOXOHIpHUIA
B IIpoleccax OMOJOTMYECKOro  OKucieHus. Llukinueckue  peakiuu.
OxkucnutensHoe (ochopunupoBanue. IHuepeus MeMOPAHHO20 2padueHma
npomono8. Cunmesz AT®: paboma npomonnoti AT@-cunmaswi. [Ipeumyiecta
a’poOHOro mnyTh oOMeHa BEUIeCTB INepen aHa’dpoOHbIM. O(PPEeKTHBHOCTH
SHEPreTUYECKOro oOMeHa.



JdemoHcTpanumn

[Toptpersr: [Ix. [Ipuctin, K. A. Tumnpsses, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiet u cxeMbl:  «@DOTOCHUHTE3», «DHEPreTUUeCKud OOMEH»,
«buocunres 6enka», «CtpoeHue pepMeHTa», «XEeMOCUHTE3Y.

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

JlaGoparopuass paGora «l3ydyeHrne KaTAIMTUYECKOM aAKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WM KaTalasbl)y.

JlabopaTopnass paGora «l3yueHue (EepMEHTATUBHOIO pacHICIICHUs
NEPOKCHUIA BOJOPOAA B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTtopuass padora «CpaBHeHHE TIpollecCOB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTopHasi padora «CpaBHEeHUE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsienctBeHHass uHGOpMalMs M peajin3anus eé B KiIeTKe

Peaknuu wmatpuyHoro cuHresa. IIpuHIMI —KOMIUIEMEHTApHOCTH B
peakuMsX MaTpU4YHOrO CHUHTe3a. Peann3anusi HacieICTBEHHOW WH(OpManuu.
['eneTnyeckuil Ko, ero cBoucTBa. TpaHckpunuus — Marpuunblid cuHTe3 PHK.
[TpyHIMOBl  TPAHCKPUIILIMKM:  KOMIUJIEMEHTApPHOCTh,  AHTUIIAPAJUIEIBHOCTD,
acumMeTpuaHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckou kiemxke.
Hexkooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yyactue TpaHcnoptHeix PHK B OmocunTese
Oenka. YcnoBus OuocuHTeza Oenka. KonupoBanue amuHOkucior. Poib
pubocoM B OMOCHHTE3E OelKa.

Cogpemennvie npeocmasienus o cmpoenuu eeHos. Opranuszanusi reHoMa y
IPOKApHUOT U FYKapHOT. Peryisiuus akTUBHOCTH T'€HOB y MPOKapuoT. ['unoresa
onepoHa (. Kaxoo, XK. Mano). MoaexynsapHvle mexanuzmovl IKCHPECCUU 2eHO8
y aykapuom. Ponv xpomamuna 6 pecyniyuu pabomsi ceHos. Perymsius
0OMEHHBIX MpoueccoB B KieTke. Kiierounslil roMeocTas.

Bupycel — HekneTouHble (OpPMBI KU3HM U OOJUTraTHbIE Mapa3uThI.
CtpoeHue TpPOCTBHIX U CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwii yuxn J[HK-codepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogpazos. Obpamuas mpaHcKpunyus, pegepmasa, Unmezpasda.

BupycHbie 3a0oneBaHusi 4YelOBEKa, JKUBOTHBIX, pactenuil. CIIN/,
COVID-19, connanbHble 1 MEAUIUMHCKHUE TPOOIEMBI.

buoungopmamura: unmezpayusa u ananuz 6oavuiux maccugos («bigdatay)
CMPYKMYPHbIX  Ouono2udeckux oanHvlx. Hanomexuonoeuu 6 oOuonozuu u
meduyune. Ilpoepammupyemvie @ynkyuu 6enxos. Cnocobvl 0ocmasku
JIeKapcme.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUM.

Tabmuuer m  cxembl: «buocuHre3 Oenkay», «['eHeTMUeCKU KOO,
«Bupyce», «baktepuodarmy.

IIpakTnyeckas padora «Co3znanue MOJEIU BUPYCay.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsli muki, ero mepuonabl W perynauus. MHtepdaza m MuTO3.
Oco0eHHOCTH MpOoIECCOB, MpoTeKatoumMx B uHTep(asze. IloaroroBka KiIeTku K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHUUECKUUA U
MOCTCUHTETUUECKUH (MPEMUTOTUUYECKUI) TIEpUOIbl UHTEP(DA3bI.

Marpuunbii cunre3 [JHK — perumkanus. [Ipunnuns! permmkanun JJTHK:
KOMILJIEMEHTApPHOCTh, TOJYKOHCEPBATUBHBI CHHTE3, aHTUIIAPAJLIEIbHOCTD.



Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomepsl u

TenomMepasza. XPOMOCOMHBIH HaOOp KIETKM — KapuOTHUI. JIumiouaHblii u
raruiouHbeld  Habopel XxpoMocoM. ['oMonoruusnble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne kinerkn — murto3. Craguy MHUTO3a W TNPOUCXOSIIME B HHUX
npoueccel. Tunel muto3a. Kapuoknnes u quToknHe3. buosiornyeckoe 3HaueHue
MUTO34.

Perynsauuma murotnueckoro nukia kiaetku. [Iporpammupyemast kinetouHas
rubesp — arnomnTos.

Knerounoe s51po, XxpoMocoMsbl, (hyHKIIMOHAJIbHAsA T€HOMUKA. Mexanuzmobl
npoaugepayuu, ouggepenyuposku, cmapenus u eubenu kiemox. «l{ughposas
K1emKka» — buoungopmamuveckue mMooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuipl u cxeMbl: «KU3HEHHBIH LUK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Pemmkamusa JJHK.

O0opynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparbl: «Mwuro3 B
KJIETKaX KOPEIIKA JTyKay.

JlaGoparopuass  padora  «M3yueHnme XpoMOCOM Ha  TOTOBBIX
MUKpONpenapaTax».

JlabopaTtopunass paGora «HaOmionenue muTOo3a B KJIETKaX KOHUYMKA
KOpeEIlIKa JIyKa (Ha TOTOBBIX MUKPOITpenapaTax)».

Tema 9. CTpoenue u pyHKIUHM OPraHM3MOB

buonorunueckoe pazHooOpaszue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOOEHHOCTH  CTpOEHUST M JKU3HEAESTEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE T'PUOBI, OJHOKJIETOYHBIE
BOJOPOCIH, APyrue NpoTUCThL. KoJIOHNabHBIE OPTaHU3MBI.

B3anmocBs3p 4YacTel MHOTOKIETOYHOIO OpraHu3ma. TKaHu, OpraHsl U
cucreMbl opranoB. OpranusM Kak eInHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tunbel pacTUTENBHBIX TKaHEW: o0Opa3oBaresbHas,
NOKPOBHAs!, MPOBOAAINIAS, OCHOBHAsA, MexaHndyeckasd. OCOOEHHOCTU CTPOCHHMS,
(GyHKUMI U PacOJIOKEHUs TKaHEH B opraHax pacTeHUM.

TkaHU )KMBOTHBIX U YeJIOBEKA. THUIIbI )KUBOTHBIX TKAHEW: SIUTEIHAIIbHAS,
COEIMHUTENbHASA, MblIIEYHAs, HEpBHAs. OCOOEHHOCTH CTpOEHUs, PYHKUUH U
PacCIIONIO0KEHUS TKAHEN B OPraHaX )KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHbple M IeHEpaTHBHBIE OpraHbl pacTeHuil. Opransl U
CUCTEMbl OPIraHOB J>KMBOTHBIX U 4esoBeka. (DyHKIMM OpPraHOB M CHCTEM
OpPTraHoB.

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

JIBr>xeHue OpraHu3MoB. J[BMKEHME OJHOKJIETOYHBIX OPraHU3MOB:
aMEOOMIHOE, )KTYTUKOBOE, PECHUYHOE. JIBUKEHNE MHOTOKJIETOUHBIX PACTEHHIA:
TPONU3Mbl M HACTUU. J[BUKEHHME MHOTOKJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblleyHas cucteMa. Pedrnekc. CkeneTHble MBIIILBI M UX padoTa.

[Inranne opranuzmoB. [lornomenne BOIBI, YIVIEKMCIOTO Ta3a M
MUHEpaJIbHBIX BEIIECTB pacTeHHUsMU. [lurtanue >kMBOTHBIX. BHyTpunosocTHoe
U BHYTPUKJETOUHOE nuiueBapeHue. [luraHne MNO3BOHOYHBIX >KMBOTHBIX.
Otnensl  NUIIEBApUTENBHOIO  TpakTa.  lIuMmeBapuTeNbHBIE — JKEIIE3BI.
[InmeBapuTenbHas CUCTEMA YEJIOBEKA.



pixanue opranu3moB. [Ipixanue pacteHuil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB uepe3 noBepxHOCTh KieTku. KoxkHoe npixanue. JlprxarenbHas
noBepxHocTh. JKabepHoe u Jn€royHoe JbIxaHue. JlpIxaHue MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHUE CTPOCHMUS JIETKUX
IIO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHasg cHcTeMa 4YeloBeKa. MeXaHu3Mm
BEHTWIALMM JIETKUX Y MNTHL W MIEKONUTAIONMX. Perymsanus npIxaHus.
JIpixaTenbHble 00bEMBI.

TpaHcnopT BEHIECTB y OPraHM3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHUM.
Tpancnopr BemiecTB y KUBOTHBIX. KpoBeHOCHas cucrteMa U €€ Oprassl.
KpoBeHocHass cuctemMa mNO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyabl UM KpoBb. Kpyru kpoBooOpaieHus. DBOIIOLUUOHHBIE
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX IKHMBOTHBIX.
Pabota cepana u e€ perymnsus.

Brinenenne y opranusmoB. Beinenenue y pacrtenuil. Beigenenue y
*KUBOTHBIX. CoKparurenbHble Bakyosd. Opranel BwlaeneHus. PuibTpanus,
cekpeuuss M O0OpaTHOE BCACHIBAHME KAK MEXaHU3Mbl padOThl OpraHoB
BbJieieHUs. CBA3b IOJOCTHM Tela C KPOBEHOCHOW W BBIICIHUTEIBHOU
cucreMamu. BpiaeneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u pyHkimonupoBanue Heppona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHvM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuii M LUCTHI MNPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHHM.
Kyrtukyna. Cpencrsa macCUBHOM M XMMUYECKOW 3auThl. DUTOHIUABL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX IPOM3BOJHBIE.
3amuTa opranuszma ot Oosie3Heil. UMmyHHast cucteMa venoBeka. KineTtounsiii u
TYMOpPaJIbHBIA UMMYHUTET. BpOKIEHHBII M NpUOOPETEHHBIN crienupUUecKuil
UMMYHUTET. Teopus KIIOHANbHO-ceIeKTUBHOIrO uMMyHuTeTa (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnamurenbHble OTBEThl OpraHu3sMoB. Pounb
BPOKJIEHHOTO UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte ¥ perynsuuss 'y OpramusMmoB. PasgpaxkumocTts y
OHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpaXuMocTe W peryiasuus y
pactenuid. POCTOBBIE BENIECTBA U X 3HAYECHHUE.

HepBHasa cucrema u pedaexkropHas peryysduus y >KMBOTHbIX. HepBHas
cucreMa M €€ OTHENbl. OJBOJIOLNUMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOU
CUCTEMBI Yy >KMBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednekc u pedriekropnas ayra. bezycinoBHbI€ U YCIOBHbBIE PE(DIICKCHI.

['ymopanbpHas perynsuus U SHAOKPUHHAs CUCTEMA KMBOTHBIX U YEJIOBEKA.
JKenme3pl HSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBI. JIeHCTBHME TOPMOHOB.
B3auMocBsA3p HEpBHOW M 3HIOKpUHHOUN cucteM. ['mnoramamo-runoduszapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupbl U cxembl: «OIHOKIETOYHBIE BOJIOPOCHN», «MHOIOKJIETOYHbIE
Bozopocnm», «bakrepun», «lIpocreimme», «Opranbl IBETKOBBIX PAaCTCHUIN,
«CucreMbl OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe cTpoeHue
HaceKoMbIX», « Tkanu pactenui», «KopHeBbie cuctemMbl», «CTpoeHue cTeds»,
«CTpoeHHe JIMCTOBOM TUIACTUHKW», « TKaHU JKUBOTHBIX», «CKEJIET YEIIOBEKA,
«IInmeBapurensHass cucrema», «KpoBeHocHas cucreMa», «/lpixarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas cucTemay,
«BpiaenurenbHas cucrema», «OHIOKpUHHAs cucTteMa», «CTpoeHre MBIIIIbDY,
«Ammynuter», «KumeyHononoctHeie», «CxeMa NUTAHUS  PACTECHHI,
«KpoBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX >KUBOTHBIX», «CTpOEHHE THIPBI»,



«CTtpoeHue mianapun», « BHyTpeHHee crpoeHne 10KeBoro yepBs», « HepBHas
cuctema poidO», «HepBHas cucrema asarymkw», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cucrema nruny», «HepBHas —cucrema
MieKonuTaromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENnapaThl OJJHOKIETOYHBIX
OpraHU3MOB, MHKpOIIpEnaparbl TKAHEW, PAKOBUHBI MOJLIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKHX, KUBbIE 3K3EMILUISIPbl KOMHATHBIX PacTeHU, repdapuun
pacTeHUN pa3HbIX OTIEJIOB, BJIAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJOBEKa,
o0opyaoBaHue i JEMOHCTPALMM TOYBEHHOTO U BO3JAYIIHOIO MHUTaHUSA
pacTeHMi, pacileryieHus Kpaxmajaa U OelIKoB Moj JeHcTBUEM (DEPMEHTOB,
o0opyoBaHuEe I JAEMOHCTPAllMM OMNbBITOB MO HW3MEPEHUIO JKU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEeIbHBIX JIBH)KEHHM, MOJEIU TOJIOBHOIO
MO3ra pa3JInYHbIX KUBOTHBIX.

JlabopaTopHast padora «/3yueHne TKaHEW paCTEHUI.

JlaGoparopHasi pabora «/3ydueHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3yueHue OpraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrooe (BKIII0Yas BEr€TaTUBHOE) U
nojioBoe. Buupl 0ecnoioro pa3MHOXKEHUS: TMOYKOBAHHME, CHOPYJIALIMS,
(dparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pazmHoxeHue. [lonoBeie kneTku, Wik ramersl. Meno3. Craaun
meno3a. IloBenenne xpomocom B Menose. Kpoccunrosep. buonmornmueckuii
CMBICJI MEHO03a U TTOJIOBOTO Iponecca. Meio3 1 ero MeCcTo B KU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzapoapiieBoe paszputue. ['amerorene3 y KuBOTHBIX. [losioBbie
xene3pl. OOpa3zoBaHuME M pa3BUTHE IMOJOBBIX KieTOK. (CrepMaroreHes Hu
ooreHe3. CTpOeHHE MOJIOBBIX KIIETOK.

OmnogoTBOpEeHHE U HAMOPUOHAIBHOE pPa3BUTHE KUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: HAPY)KHOE, BHYTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpuosorus —
HayKa O pPa3BUTUU OpPraHu3MoB. Mopgoecenez — oona u3 2n1aéHuIX npobdiem
ambpuonoeuu. Kownyenyus mopgocenos u moodenu mopghoceneza. Craauu
SMOpHUOreHe3a KUBOTHBIX (Ha mnpuMmepe JArymku). Jlpobnenuwe. Turbl
IpoOneHus. /lemepmunuposannoe U  HEOEPMUHUPOBAHHOE  OpoOb/leHue.
bracmyna, munet 6nacmyn. OcoOEHHOCTH APOOJCHUS MIIEKOMUTAIOIIUX.
3apojpIlieBble  JUCTKU (TacTpyJtisanus). 3akjajka OpraHoB W TKaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3auMMmHOe BIMSHHME YacTell pa3BUBAIOLIETOCA
3apojpiiia (3MOpHOHANIbHAS UHIYKUKA). 3aKJIaJKa IUIaHa CTPOEHHUS )KUBOTHOIO
KaK pe3yJbTaT HEPApPXUUYECKUX B3aUMOJICCTBHI T€HOB. Brusgnue Ha
SMOPHUOHAIBHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAOIIEH CPEIbI.

Poct u pa3Butue xuBOoTHBIX. [locTaMOpHoHaneHBIM nepuoa. [Ipsmoe u
HenpsiMoe pas3BuTue. Pa3zBute ¢ metamop}o3oM y O€CHO3BOHOYHBIX U
NO3BOHOYHBIX JKMBOTHBIX. BHOJIOrHYecKoe 3Ha4Y€HHE MNPSIMOrO0 M HENPSMOIo
Pa3BUTHS, UX PACIIPOCTPAHEHHUE B MPUPOAE. THUIIbI pocTa )KUBOTHBIX. DaKTOPbI
peryjsiiuM pocTa JKUBOTHBIX M uenoBeka. Craguum MNoCTIMOPHOHAIBHOTO
pPa3BUTHS Yy )KUBOTHBIX W uenoBeka. [lepuosasl oHToreHesa uenoeka. CrapeHue
U CMEPTh KaK OMOJIOTMYECKHUE MPOLECCHI.

Pazmuoxenue u pazsutue pacrenuil. 'ameroput u crnopodut. Meito3 B
KU3HEHHOM IuKIJIe pacTeHuid. OOpa3zoBaHHe CIOp B TMpolecce Meio3sa.
['ameTorene3 y pacreHnil. OIUIOZOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX



opraHu3MoB. J[BoiHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpazoBaHue
Y Pa3BUTHE CEMEHH.

MexaHU3MBI PETYISALAA OHTOI€HE3A Y PACTEHUM U )KMBOTHBIX.

JdemoHcTpanumn

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

Tabmuiel 1 cxembl: «BereratuBHoe pasmHoxkeHHe», «Tumnbsl Gecrnoioro
pa3sMHOXKEHUD», «PasMHOXEHHE XJIaMUAOMOHAABD», «Pa3MHOXKEHUE BIIICHBDY,
«Pa3MHOXeHue  ruape», «Meio3», «XpomocoMbl»,  «l'ameToreHes»,
«CTpoeHue SUIEKIIETKH U CriepMaTo30uia», « OCHOBHBIE CTaJIUH OHTOTECHE3A,
«IIpssmoe m HempsiMoe pasButhe», «Pa3BuTme Mmamckoro xyka», «Pa3zButue
capaHun», «Pa3zButme mArymkmn», «/I[BOMHOE OIIONOTBOPEHHE Y IBETKOBBIX
pacteHnit», «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX PACTECHUI»,
«JKM3HEHHBIM IIUMKJII MOPCKOM  KamycCTb», <«JKHW3HEHHBIM LHMKI MXay,
«KV3HEHHBIN UK NATOPOTHUKAY, <« KW3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MUKpOIpenaparbl SUIEKIETOK U
CIIEpPMATO30U1I0B, MOJENb « LMK pa3BUTHS JIATYLIKID.

JlaGoparopunass padora «l3ydyeHrne CTpPOEHUS MOJIOBBIX KJIETOK Ha
TrOTOBBIX MUKpPOIpEnapaTaxp».

IIpakTnyeckas padora «BpIsSBIIEHHE NPU3HAKOB CXOJCTBA 3apOJBIIIEH
MTO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopuass padora «CTpoeHME OpPraHOB Pa3MHOMXEHUS BBICIINX
pacTeHun.

Tema 11. I'eHeTHKa — HAyKa O HACJEACTBEHHOCTH M M3MEHYHUBOCTH
OPraHu3MoB

Hctopus CTaHOBIEHUS WU Pa3BUTHSl TEHETHKM Kak Hayku. Pabotsl I
Mengnens, I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. Konbroa, H. U. BaBunosa, A. H. benozepckoro, I'.
J1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W  CHUMBOJBL.  |'OMOJOTMYHBIE
XPOMOCOMBI, AJIJIENbHBIE T'€HBI, aJbTEPHATUBHBIE NPU3HAKHA, JOMHHAHTHBIA U
PELECCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UTr0Ta, YUCTAs JIMHUS, TMOPHIIBI,
reHotur, (eHotun. (OCHOBHBIE METOJbl TE€HETHKU: THOPUI0JIOTHYECKUIA,
LUTOJIOTUYECKUI, MOJIEKYJISIPHO-T€HETUYECKHU .

JdemoHcTpanumn

[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.

Tabmuubl 1 cxeMbl: «MeTobl FTeHETUKWY», «CXEMbl CKPELIUBAHUSD.

JlabopaTtopunass pabGora «Jlpozodpmia kak OOBEKT TEHETUYECKUX

UCCIIENOBAHUID.
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. llepBblii 3akoH MeHzaens — 3aKOH

eanHooOpa3usi TUOPUAOB MepBoro mnokosieHus. [IpaBuino AOMUHUPOBAHUS.
Bropoii 3akoH MeHiens — 3aKOH pacllerieHus Npu3HakoB. Llutonornueckue
OCHOBBI MOHOTHOPHTHOTO CKpenuBaHus. | imoTe3a 4ucTOThI TaMeT.

AHanu3upymoliee CKpELIUBaHUE. [TpomexxyTOUHBII XapaxkTep
HacyenoBaHud. Pacienienue npu3HakoB Py HEMOJHOM JTOMUHHUPOBAHUU.
JuruOpuaHoe ckpemuBanue. Tperuid 3akoH MeHaenss — 3aKoH

HC3aBUCHUMOI'O HaCJICA0OBaHUA ITPHU3HAKOB. I_[I/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI
I[I/IFI/I6pI/II[HOFO CKpCIIBaHMA.



CuernnieHHoe  HacnefoBaHue  npusHakoB. Paborer  T. Moprana.
CueruieHHOE HACIIEIOBAHUE TE€HOB, HAPYLIEHWE CLEIUICHHWS MEXAY TIE€HaMH.
XpoMOCOMHasl TEOPUSI HACIEICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OIIPEIEIEHU 10JIa. AyTOCOMBI
U TI0OJOBBIE XPOMOCOMBI. ['OMOrameTHelii W  TIeTEepOraMeTHBIM  ITOJI.
['eHeTnyeckass CTpPyKTypa MOJOBBIX XpomocoMm. HacnenoBanue mpH3HAKOB,
CLEIICHHBIX C TIOJIOM.

['enotun kak wnenoctHas cucreMma. llnerorponnss — MHOKECTBEHHOE
JNEUCTBUE TeHAa. MHOMXECTBEHHBIN ajulenu3M. B3aumoaencTBHE HEAJIEIbHBIX
reHoB. KommiementapHocTs. Onucras. [lonumepus.

['eHETHYECKMIT KOHTPOJIb Pa3BUTHsI PACTEHUM, )KUBOTHBIX M YEJIOBEKa, a
TaKkke (PU3MOJOTHMUECKHX MPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIMH.
['eHeTnueckre MeXaHU3Mbl CUMOMOr€HEe3a, MEXaHHM3Mbl B3aUMOJEHCTBUSA
«XO3MH — Mapa3suT» M «XO3IMH — MHUKpOOMOM». ['€HeTHuecKue acreKThl
KOHTPOJISl U U3MEHEHUSI HACIEACTBEHHON MH(OpPMAIMHU B MOKOJEHUSAX KIETOK U
OpPraHU3MOB.

JdemoHcTpanumn

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

Tabmuupbr u cxemsl: «llepBbiii W BTOpoOil 3akoHbl Menaens», «Tperuit
3ak0H  Menngens»,  «AHamsupymomee — ckpenuBanue»,  «Henosnoe
JOMUHUpPOBaHUE», «CIEMIEHHOE HAacleIOBaHUE NPHU3HAKOB Yy JIPO30(HUIb»,
«I'enetuka mnona», «Kapuorun uenoBeka», «Kapuortun 1apo3oduiby,
«Kapuotun nrtuube», «MHOXKECTBEHHBIM —amienusm», «B3anmopaerncraue
TEHOBY.

O6opynoBanue: MOJenb Ui JEMOHCTpPalUMU 3aKOHOB €IUHOO0Opa3us
rMOpUIOB TMEPBOTO MOKOJEHUS W paCUICIUICHHs MPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUH 3aKOHA HE3aBUCUMOI'O HACIIEIOBAHMS NPU3HAKOB, MOJENb IS
JEMOHCTpALUH CLETUIEHHOTO HACJIEA0BaHUs NPU3HAKOB, CBETOBOM MUKPOCKOII,
MuKponpenapar: «po3odumnay.

IIpakTnueckas padora «M3yueHue pe3yabTaTOB MOHOTHOPUAHOIO
CKpEUIMBaHUA y AP030(QUIIbD».

IIpakTnueckas padora «M3yueHue pe3yJbTaToB AUTHOPUIAHOIO
CKpEeUIMBaHUA y Ap030(QUIIbD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeisl npu (HOpMUPOBAHUU (HEHOTHIIA.
N3meHunBOCTh mpu3HAKOB. KadyeCTBEHHBIE W KOJWYECTBEHHBIE IPU3HAKH.
Buapl ©3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIICICTBEHHAS.

MoaudukanonHas H3MEHYUMBOCTb. Poiib cpeapl B (hOPMUPOBAHHUH
MOAU(UKAITUOHHON W3MEHYUBOCTH. Hopma peakuu IpPU3HAKA.
Bapuanunonnsiii psag u BapuanuvonHas kpuas (B. HMoranncen). CaoiicTBa
MOJIU(PHUKALIUOHHON U3MEHYMBOCTH.

I'eHoTunnueckas HU3MEHYUBOCTD. CsBoiicTBa T€HOTUITAYECKOU
W3MCHYMBOCTH. BHABI T€HOTHMIIMYSCKOM M3MEHYMBOCTH: KOMOWHATHBHAs,
MyTallMOHHAasI.

KomOunaTuBHas M3MEHYMBOCTH. Meil03 M MOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW HW3MEHYUBOCTH. POJb KOMOMHATHBHON W3MEHYUBOCTH B
CO3/TaHUM T€HETHUYECKOTO pa3HoOOpa3usl B Ipejieax 0JJHOTO BHUIA.

MyTaimoHHasi U3MEHYMBOCTh. Buabl MyTanuii: réHHbIE, XpPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W WHAYUHUPOBAHHbICE MyTalUu. SnepHbIE W
HUTOIUIa3MaTuyeckue Myrtanuu. (ComMaTHdecKue ¢ TOJIOBbIE  MYTallMH.
[IprurHBl BOBHUKHOBEHUSI MyTalluid. MyTareHsl U UX BIUSIHUE HA OPTaHU3MBbI.



3aKOHOMEPHOCTH MYTAIIMOHHOIO Mpolecca. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HacneacTBeHHou uameHunBocty (H.U. BaBuiioB). Buesnepnas n3MeHUMBOCTh U
HACJICICTBEHHOCTb.

Onucenemuxka U 3NULEHOMUKA, POIb INUSEHEMUYECKUX (HaKkmopos 8
HAac1e0068aHUU U USMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBusos.

Tabmuiet U cxembl: «Buasl usmeHuumBocTH», «MoaudukanroHHas

W3MEHUYHUBOCTB, «KomOuHaTuBHAS W3MEHYMBOCTBY, «Meiio3y,
«OmnonorBopeHue», «l'eHernueckue 3abojieBaHUsI  yesloBeKa», «Buabl
MyTaLAD.

O6opynoBaHue: )KUBbIE U repOapHbIe FK3EMIUISIPbl KOMHATHBIX PACTEHUM,
pucyHku (poTorpadum) )KUBOTHBIX C PA3TUYHBIMU BUJIAMH U3MEHYUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJU(PUKALUOHHON u3MEeHUUBOCTU. IlocTpoeHHe BapHalMOHHOIO psjia H
BApUALIMOHHOW KPUBOW».

I[IpakTuueckas padora «Mytauuu Yy Jpo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

KapuoTtun yenoseka. MexayHapoaHasi mporpaMMa UCCleI0BaHUs TeHOMa
yesjoBeka. MeTroabl HM3yYeHHs TEHETHKM YeJOBEKa: TI'€HEeaJIorMYeCcKHid,
ONMM3HEIOBEIN, LIUTOr€HETUYECKU, MOMYJISILIMOHHO-CTaTUCTUYECKU U,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMEHHOE  ONpENENICHHE  TIEHOTHIIA:
NOJIHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUITMPOBAHHUE, B TOM YHUCIIE C TOMOLIBIO
[1I1P-ananmm3a. HacneacTtBenuble 3abojieBaHusl  4yeloBeka. [ eHHbIE W
XpOMOCOMHBIE ~ OOJ€3HM  4YesloBeka.  bojnesHn ¢ HAcleaCTBEHHOMN

IIPEAPACITOTI0KEHHOCTBIO. 3HayeHue MEIUIIUHCKON T€HETUKHU B
PEIOTBPAIICHUHN U JICYEHUH T'€HEeTHYECKUX 3a00JieBaHMI YesioBeka. Meauko-
FEHETUYECKOE  KOHCYJbTUPOBAHHUE. CrBonoBele  kierku.  llonsTue

«TE€HETUYECKOT0 TIpy3a». OTUYECKUE AaCIEKThl MCCIEIOBaHUA B 00JacTU
PEIAKTUPOBAHUs FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (aKTOpbl MOBBIIIEHHOW UYYyBCTBUTEIBHOCTH YeEJIOBEKa K
bU3MYECKOMYy U XMMHUYECKOMY  3arpsi3HEHUIO  OKpYXKAloIIed  Cpejibl.
['eneTnyeckass npeapacnog0KEHHOCTh YENOBEKA K TATOJIOTUSIM.

JdemoHcTpanumn

Tabmuue! u cxemsl: «Kapuotun yenoseka», «MeTo1bl U3yUEHUS] TEHETUKU
yesioBekay, «l'eHeTnyeckue 3a001€BaHUs YETOBEKaY.

IIpakTHyeckas padora «COCTaBICHHE U AHAIN3 POJIOCIOBHONY.

Tema 15. Cennekuust OpranusMosB

JlomecTukanusa M cenekuus. 3apoKACHUE CENEKIMM W JOMECTHUKALUU.
Yuenue H. W. BaBunoBa o IleHTpax MNpPOUCXOXIEHHS U MHOroooOpasus
KyJbTYPHBIX pacTeHUW. Poib cenexkunu B CO3MaHUM COPTOB PACTEHHUM U MOPOJ
*uBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX pAIOB B
HaclieAcTBeHHOM wu3MeHunBoctn H. WM. BaBumoBa, ero 3HadeHue s
CEJIEKIMOHHOU padoThI.

Mertonbl cenekuroHHON paboThl. VICKycCTBEHHBIM OTOOp: MaccoBBIA H
WHJMBUAYyalbHBIA.  OJTambl  KOMOMHAIMOHHOM  cenekuuu.  Vcnbitanue
IpoU3BOAUTENEH MO MOTOMCTBY. OTOOpP MO TEHOTUIY C IMOMOILIBIO OIEHKU
(¢eHoTHIa NOTOMCTBA U OTOOP IO TEHOTUITY ¢ moMouibio aHanu3a JIHK.

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



KyJIbTYPHBIX (pOpM OpraHu3MoB. Vcrnosb30BaHHE T€HOMHOIO PEIaKTHPOBAHUS
1 MeToJ10B pekoMOuHaHTHBIX JIHK 1151 monydyeHus ucxoaHoro marepuana ajis
CEJIEKIIUU.

[lonyuenne ITOJIUIUIONUIOB. BuyTtpuBuaoBas rUOpUIU3aLIHSL.
bnu3kopoacTBeHHOE — cKpeliuMBaHWe, WM MHOpuauHr.  HepoacTBeHHoe
CKpelulMBaHue, win aytopuaunr. ['erepo3uc u ero npuuuHel. Mcnonas3oBanue
rerepo3uca B cenekuuu. Otaanénnas rudbpuausanusd. [Ipeogonenue Oecrnonus
MEXBUJOBBIX THOpUIIOB. [[OCTHIKEHMSI CENEeKUMU paCTEHUH U KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHne U U3y4YeHUE T€HETUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUI
U HUX JUKUX pOJMYEH [ CO3JaHMs HOBBIX COPTOB UM THOpHUIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJbTYp. M3yuenue, coxpanenue u ynpasienue
2EHEMUYEeCKUMU — pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 6 YENAX YAYUUIEHUS CYWeCmEYIowux U CO30aHUs HOBbIX NOpoo,
JUHULL U KPOCCO8, 6 MOM HYUCle C NPUMEHEeHUeM COBPEMEHHbIX Memooo8
HAYYHBIX UCCNe008AHUIL, NEPEO0BbIX Udell U NePCHEeKMUBHBIX TNEXHOIO0UI.

JdemoHcTpanumn

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. /I. Kapneuenxo, II. I1.
Jlyxpsenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuubr u  cxembl: «lIeHTpbl MPOMCXOXKIEHHUS M MHOrooOpasus
KYJbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTMYECKHX PSJAOB B HACJIEACTBEHHOU
U3MEHUMBOCTHY», «Metoapl cenekuum», «OTmanéHHas ruOpuanzanus»,
«MyTarenes».

JladbopaTtopHass padora «l3ydeHHe COpPTOB KyJIbTYPHBIX PACTEHUH U
NOPOJ JOMAITHUX KUBOTHBIX .

JlaGoparopHasi padora «3ydeHue METOAOB CENECKIIUA PACTEHUI.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHnID.

Jrckypeusi «OCHOBHBIE METOJIbI U JOCTHMXKEHUSI CEJIECKIMU PACTEHHUM U
KUBOTHBIX  (Ha  CEJIEKIMOHHYK  CTaHLUMIO,  IUIEMEHHYIO  (epmy,
COPTOMCHBITATENbHBIM YYacTOK, B TEIUIMYHOE XO34WCTBO, B JabOpaTOpHUIO
arpOyHHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo/I0rMs U CHHTETHYECKAas OMOJIOT U

OOBEKThI, UCIOJIb3yEMble B OMOTEXHOJOTMHU, — KIETOYHbIE M TKAHEBBIC
KyJbTYypbl, =~ MHMKPOOPTaHHW3MBbI, HX  XapaKTEpUCTHKA.  TpaguuuoHHas
OMOTEXHOJIOTUA: XJeOONeYeHne, TMOIYyYEeHUE KHUCIOMOJOYHBIX IPOAYKTOB,
BUHOZEINE. MukpoOuonornueckuii cuHre3. OOBEKTbl MHKPOOMOIOTMYECKUX
TexHosiorui. [IponsBoacTBO O€fika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3aHue TEXHOJIOTUH U MHCTPYMEHTOB LIEJIEHAIIPABICHHOIO U3MEHEHUS
U KOHCTPYMPOBAaHUS TE€HOMOB C LEJIbI0 TMOJYy4YEHUS OPraHU3MOB U HX
KOMITOHEHTOB, COJIEpKalllUX HE BCTPEUAIOIIMECS B IPUPOAE OMOCUHTETUYECKUE
yTH.

Kiterounas naxkenepus. MeToapl KyJIbTYpbl KIETOK U TKAaHEW PACTEHUN U
*KUBOTHbIX. Kpuobanku. Comaruueckass TuUOpUAM3alUS W COMATHYECKUI
sMOpuorenes3. Mcnonb3oBaHue ramiowoB B CEIEKUHUH pacTeHuiu. [lonyueHnue
MOHOKIOHAIbHBIX anmumen. Hcnonvzosanue  MOHOKIOHAIbHBIX u
NOMUKTIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIMsT ~ SHWLEKIETOK W KIOHMPOBAaHHWE  KUBOTHBIX.  Merton
TPAHCIUIAHTALIMU SIJEP KIETOK. TexHonozuu 0300poenenus, Kyabmusuposanus u
MUKPOKIOHANbHO20 PASMHONCEHUSL CeNbCKOX03AUCTNEEHHbIX KYIbMYP.

XpoMOCOMHass W T€HHas WHKEHepHs. VICKyCCTBEHHBI CHUHTE3 I'€Ha U
KoHcTpyupoBanue  pexomOuHanTHeix JIHK.  Cozdanue  mpanceennvix



opeanuzmog. JIOCTM>KEHUS W NEPCHEKTHBBI XPOMOCOMHOW UM T'€HHOWU
WHXEHEPHUH. DKOJIOTMYECKUE U 3TUUECKHUE MPOOJIEMbl TeHHOW MHKEHEPHH.

Memuuunckue OuorexHosoruu. IloctreHomHas uudpoBas MeAMIMHA.
[MI[P-nuarnoctuka. MeTabOJOMHBIM aHaIW3, TEHOLICHTPUUECKUU aHau3
IpOTEOMa 4YEJIOBEKA Il OLEHKM COCTOSHHS €ro 310poBbs. Mcmonb3oBaHue
CTBOJIOBBIX KJIeTOK. TaprerHas tepanusa paka. 3D-OumoumkeHepus mis
pa3paboTKu (yHAAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOTUH, CO3AaHUS
KOMIIJIEKCHBIX TKaHEW COYETaHWEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTUHIA U
ckaddonuHra 15 peleHus 3a1a4 NePCOHATM3UPOBAHHON MEAUIHBI.

CozaHue BEKTOPHBIX BaKIMH C LIEJbI0 00ecreyeHuss KOMOMHUPOBAHHON
3auThl 0T Bo30yauTeneit OPBU, ycTaHOBlIeHHE MOJEKYISPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-copepkamux  BUpYCOB, BBI3BIBAIOIIKUX  0CO0O
ornacHbl€ 3a00JIEBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt wu  cxembl:  «/cnoiap30BaHME ~ MUKPOOPraHU3MOB B
IPOMBIIIJIEHHOM — IIPOM3BOJCTBe», «Kierounas wuHxkeHepus», «l'eHHas
UHKEHEPHSI.

JladbopaTopHuasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTHuyeckas padora «llosyyeHne MOJTOYHOKUCIBIX ITPOLYKTOBY.

IKeKypeuss «buoTexHONMOrMs — BaKHEWIas IPOU3BOJUTENIBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KVIACC

Tema 1. 3apoxkaeHue U pasBUTHE 3BOJIONUOHHBIX NMpPeICTABJICHUN B
OnoJioruu

OpomonmonHas teopus Y. JlapBuHa. IIpeanochuiku BO3HHKHOBEHMS
napBrHM3MA. JKU3Hb U Hay4yHas nearenbHocTh Y. JlapBuHa.

JIBmxyme cuibl 3BojrouMd  BUIoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACJIEICTBEHHAs W3MEHYHBOCTb,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenue cunrernueckoit teopuu 3Bomonun (CTI). Heirpanbuas
Teopust 3Bojrouuu. CoBpeMEHHass »HBOJIIOLNUMOHHAs OHWOJOrvsa. 3HaYeHHE
SBOJIIOMOHHOM Teopur B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
Mupa.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «Cucrema >xuBoil npupoasl (no K. Jlunuewo)»,
«JlectHuna »xuBbIX cyuiecTB (mo Jlamapky)», «MexaHusm QopMUpPOBaHUS
NPUCIIOCOOJICHN y pacTeHud W KUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MapuipyTta myremectsuss Y. Jlapsunay», «Haxonkm Y. lapBunay, «®Dopmsl
OoprOBbl 32  cymiectBoBaHue», «lloponbl  romyGeit», «MnHorooOpasue
KyJIbTYpHBIX (GopM KamycTbl», «llopojbl JOMamHMX >KMBOTHBIX», «(Cxema
oOpazoBaHust HOBbIX BUIOB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS
JBUKYIIUX CHJI ABONIOLUUNY», «OCHOBHBIE IMOJOKEHUS CUHTETUYECKON TEOpUHU
SBOJIIOLIUNY.

Tema 2. MUKpPO3BOTIOLHSA U €€ Pe3yJIbTATHI

[Tonynsauua Kak >JaeMeHTapHas eauHula HBomouuu. CoBpeMEHHbIE
METO/Ibl OLIEHKM T'E€HETHYECKOro pa3zHooOpa3us M CTPYKTYpPbl IOMYJISLIMM.



N3meHenne reHO(OHAa TOMYJISIUMM KaK 3JIEMEHTapHOE HBOJIOLIUOHHOE
siBJieHUE. 3aKOH reHeTnyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMmeHTapHbie (aKTOpbl (IBUXKYIIUE CHUJIbI) ABOIIOLMHU. MyTallmOHHBIN
npouecc. KomOunatuBHass wu3MeHYMBOCTb. Jlpeli TreHOB — ciydaiiHbie
HEHAIpaBJ€HHbIE M3MEHEHHUsS YacTOT ajulesied B MHomyjsauuax. OPQekT
ocHoBarensd. Ippexm Oymouinouno2o 2opaviuwika. CHUNCEHUE 2eHemu4ecKo2o
pasznoobpaszus: npudunsl u cieocmsusi. Ilposenenue sghgpexma opetigha cenos 6
oonvuwux u  manvlx  nonyaayuax. Mwurpamun.  M3omAuMs  MOMyJISIIMIA:
reorpaduueckas (MpocTpaHCTBEHHAs1), OMoJIorndecKkast (penpoayKTUBHAs).

EctecTBeHHBI 0TOOp — Hampasisitonuii gaxrtop 3Bomonuu. Dopmbl
€CTECTBEHHOI0 OTOOpa: JBIKYUIMM, CTAaOWIM3UPYIOIIUNA, pa3pbIBAIOIINAN
(zu3pynTuBHbIN). [lonoBoit 0TOOp. BO3ZHUKHOBEHUE U HBOJIIOIUS COLMATIBHOTO
NOBEACHUS )KUBOTHBIX.

[TprcnocOONIEeHHOCTh OPraHu3MOB Kak pe3yjibTaT MHUKPOIBOJIIOLMH.
Bo3HukHOBeHHE  TpHUCNOCOOJIEHUA Yy  opraHu3MoB.  ApoMopdo3bl U
VM0aJaNTallH. IIpumepsnl IPUCIIOCOOICHHI y OpPraHU3MOB:
Mopdosiornyeckre, (PU3HOJOTHYECKUE, OUOXUMHUYECKHE, TOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BupooOpa3oBaHue Kak pe3ysbTar
MUKpPO3BOJIIOIMHU. M3051ms — kitoueBor (aktop BuaooOpazoBanus. Ilytu u
CIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMITATPUYECKOE  (PKOJIOTUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3aLINS,
rubpuan3zanus). JmuTeaIsHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (OpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponbp »BomonMOHHONW OWONOrMM B  pa3padOTKE HAay4YHBIX METO/OB
COXpaHeHHs1 OMopazHo00pa3us. MUKPOIBOIIONMS U KOIBOJIOLMS MAPa3UTOB U
X X03sieB. MexaHu3mbl (OPMHPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM H
croco0Obl OOPHOBI C HEH.

JdemoHcTpanumn

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

Tabmuupbl 1 cxembl: «MyTanuoHHass U3MEHUYMBOCTHY», «llomynsunonHas
CTpyKTypa Buaa», «CxemMa mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«/IBmkymye Ccuiibl 3BOMIOUUNY», «IKOJOTHYECKAs W3OJSALMS NOMYJISUUN
ceBaHCKoM (openuy, «I'eorpaduyeckass U30JALMS JTUCTBEHHUIBI CUOMPCKON U
JMCTBEHHULBI JaypcKoil», «IlonmyisairoHHbIE BOJHBI YMCIEHHOCTH XWUIIHUKOB
U KepTB», «Cxema JEHUCTBUS €CTECTBEHHOTO oTOOpa», «DopMbl GOpbObI 3a
cyuectBoBanue», «WHaycTpuanpHblii MenaHu3M», <«KUBbIE HCKOMAaeMbley,
«ITokpoBUTENBCTBEHHAsS OKpacka XUBOTHBIX», «lIpenynpexaromas okpacka
KUBOTHBIX»,  «Dusmonornueckne  agantauuu»,  «lIpucnocodbieHHOCTh
OpraHu3MOB U €€ OTHOCUTENbHOCTH», «Kpurepuu Buna», «BUabl-IBOMHHUKNY,
«Ctpyktypa BHza B npupone»,  «CrnocoObl  BUA000Opa30BAHMS,
«I'eorpagpuueckoe BUJI000pa30BaHue TPEX BHUJIOB JIAH/IBIIIEN,
«IKOJIOrM4ecKoe BH1000pa30BaHUE BUJIOB CUHUI, «Iloaumionasl pacTeHUil»,
«KanycTHO-peneuHblil ruopumy.

OOGopynoBaHue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, 4Yyuesa
OTUL U 3BEped C NMPUMEPAMH Pa3IUYHbIX MPUCHOCOOJICHHM, dydesia NTUL U
3BEpell pa3HbIX BUJIOB, TepOapuu pacTeHUiM OJMU3KUX BUJIOB, 0OPA30BaBIINXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlabopaTopuasi pabdora «BbIsiBIIeHHE HU3MEHUYMBOCTH Y 0OCOO€HM OJHOrO
BUJIA».



JladbopaTtopuass pabora «IIpucnocoOneHuss OpraHU3MOB U  HUX
OTHOCHUTEJIbHAS LEIECO00Pa3HOCTDY.

JlabopaTtopuass paGora «CpaBHEHHE BHJOB IO MOP(POJIOrHIECKOMY
KPUTEPHIOY.

Tema 3. MaxkpodBosiouus 1 eé pe3yabTarbl

Metonbl u3yyeHuss Makpol’BOIOUMHU. [laneoHTONOrMYecKkue MeTO/bl
uzyueHust sBoioiuu. llepexonubie Gopmbl U (PUIOreHETUYECKUE PSIbI
OpraHU3MOB.

buoreorpapuyeckue mMetoapl u3ydyeHus 3Bostonuu. CpaBHeHuEe (Quiopsl U
dbayHbl MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emuu. Bujsi-
SHJICMUKH U PEJTUKTHI.

OMOpHOJIOTUYECKHE UM CPaBHUTEJIbHO-MOP(OJOTHYECKHE  METOAbI
U3YYEHHUs] HBOJIIOLMHU. ['€HeTHuecKre MeXaHU3Mbl HBOJIIOLMU OHTOrEHE3a H
MOSIBJICHUSI DBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE U aHAJIOTHYHbIC
opranbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYJISIPHO-T€HETUYECKUE,
OMOXMMHMYECKHE UM  MaTeMaTHYECKHEe  METOJbl  U3YUYEHHUS  HBOJIOLIUH.
["'omonoruunbsie reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHUS (DPUIIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUX U HBOJIFOLUSI TEHOMOB.

OOmue 3akoHOMepHOCTH (TpaBuiia) HBOJOUMH. [lpunyun cmenwvl

@dyuKyui. Heob6patumocTs ABOJIIOLIHH. AJnantuBHas paauanus.
HepaBHOMEpPHOCTH TEMITOB SBOJIIOLUH.
JdemoHcTpanumn
[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. ['ekkens.
TaOmunel u CXEMBI: «DuoreHeTHYCCKUN pAan JIOILIAJIN),

«Apxeonrtepukc», «3Bepo3yoObie suiepb», «Crerouedanb», «PuHHOMUTH,
«CeMeHHbIE ManopoTHUKWY, «buoreorpadguueckue 30HBI 3emiun», «/peitd
KOHTUHEHTOB», «PenukTbl», «HauanpHble cTaauu 3MOPUOHAIBHOTO PAa3BUTHSA
NO3BOHOYHBIX JKUBOTHBIX», «l OMOJIOTMYHBIE M AHAJOTMYHBIE OpraHb»,
«PynuMeHTh», «ATaBU3MBD», «XpPOMOCOMHBbIE HAOOpBHl  4YeJlOBEKa H
mUMIan3e», «l J1aBHble HANpaBJICHHs 3BOIOLMNY, «O0IIMe 3aKOHOMEPHOCTU
JBOJIIOLIN.

O6opynoBaHue: KOJUIEKLIHH, TepOapuH, MYJSDKH HMCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTHYHBIX, AHAJIOTMYHBIX, pyAUMEHTAPHBIX OPIaHOB
Y aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hayunble TUmoTe3sl MPOUCXOXKJEHUSA KU3HM Ha 3emuie. AOuoreHes u
naHcnepmus.  JloHaydyHble — OpEACTaBIEHUA O  3apOXKIACHUM  KU3HHU
(kpealioHHU3M). ['WMIOTE3a MOCTOSSHHOTO CaMO3apOXKJIECHUA JKM3HU U €€
onposepxkenue onbitaMmu @, Pemn, JI. Cnamwranmanum, JI. Ilacrepa.
[TpoucxoxieHne KU3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ~ JTambl  HEOpraHWyeckou  spomouuu.  [lmanerapnHas
(reosoruyeckasi) HBOJIOIHMSA. XHMHYECKas SBOJIONIMSA. AOHMOTEHHBIM CHHTE3
OpraHnyecKkux BemecTB u3 Heopranmyeckux. Onbeir C. Mumnepa u I'. HOpu.
O6pazoBanue mnosumepoB u3 MoHomepoB. KoarepatHas rumoreza A. U.
Omnapuna, runore3a rmnepBuuHoro OynboHa Jk. XosjaeiiHa, reHeTuyeckas
runoteza . Mémnepa. Pubosumbr (T. Yek) u rumoreza «mupa PHK» V.
['unbepra. ®opmupoBaHue MeMOpPaH U BOBHUKHOBEHHUE MPOTOKIIECTKHU.

Hcropus 3emumm n Meronel €€ u3ydeHus. Vckonmaemble OpraHUYECKHE
octarku. ['eoxpoHonorus u e€ ™eroAsl. OTHOCHUTENbHAasT U aOCOJIOTHAS
reoxXpoHoJiorus. ['eoXpoHoorndyeckast mKasna: S0Hbl, dpbl, IEPUOJIBI, TOXU.



Hauvanbubie 3Tanbel oprannyeckoil sBosironuu. llosBieHne u 3BOJIIOLIHS
NEPBBIX KJIETOK. DBOJIOLMS MeTab0aM3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpemMeHHblE MHUKpPOOHBIE OMOIUIEHKM KaK aHajior NepBbIX Ha 3emiie
coobuiectB. CTpoMatonuTsl. [IpoKapuOTHl U 3yKapuOTHI.

[Tpoucxoxienue AYKapuoT (cumbuoreHes). DBOJIIOLIMOHHOE
IIPOUCXOXKJIECHUE BHUPYCOB. [IpOMCXOXKJIEHHE MHOTOKIETOYHBIX OPraHU3MOB.
BoO3HMKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl HBOJIIOLUHU BhICIINX pacTeHUuH. OCHOBHbBIE apoMOP(]O3bI
pacrenuil. Beixon pacreHnii Ha cymy. [losBneHue crnoOpoBBIX pacTeHMM M
3aBoeBaHne MMH cymn. CemeHHble pacTeHus. [IpomcxokieHne LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLUUU KUBOTHOIO Mupa. OCHOBHbIE apoMOpP(O3bI
XKUBOTHBIX. BeHickas (ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
tunoB. IlepBeie XOpaoOBbIE JKUBOTHbIC. JKU3HB B BOJAE. BOJIIOLHS
no3BoHOUHbIX. [Ipoucxoxzaenne ampubuit u pentunuid. IIpoucxoxnenue
mieKkonuTaromux W nrul. IlpuHmun kimodeBoro apomopdosza. OcBoeHue
0€CIO3BOHOYHBIMH U MIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pasutne xu3Hum Ha 3emiie IO dpaM M INEPUOJAM: apXeH, MPOTEPO30M,
najaeo3ou, Me3030M, KaiHOo30M. OOmas xapakTepuCTHKa KiuMmaTa W
reoJIorn4eckux mnpoueccoB. [losBieHne U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHHUE HA Fa30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHSI — YKOJOTHUECKUE KPU3UCHI npouwioro. [IpuunHsl
W CIIEICTBUSI MAcCCOBBIX BbIMUpPAaHUN. COBPEMEHHBIA IKOJIOTMYECKUN KPHU3HC,
ero ocodbenHoctu. [Ipobiema coxpaneHust OnopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa oprannueckoro mupa. [IpuHuumnel knaccudukanum
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE IPYIINBI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. Ilacrep, . 1. Meunukos, A.
N. Onapun, [Ix. Xonnenn, I'. Mémnep, C. Munnep, ['. IOpu.

Ta6nuiet u cxemsl: «Cxema omnbita @. Penuy», «Cxema onbita JI. [lacTepa
0 M3YYEHHIO CaMO3apoXKIeHus ku3Hu», «Cxema ombita C. Mmmepa, I.
FOpu», «3Tanbsl HEOPraHMYECKON IBOTIOLUNY, «I €OXpOHOTOTHYECKAs LIKaIa,
«HauanpHple 3Tanbl OpraHuyeckod sBoionuny, «Cxema oOpa3zoBaHuUs
AyKapuoT MyTéM cumOHoreHesza», «Cucrema XUBOM NpUpoasDy, «CTpoeHue
BUpyca», «Apomopdo3bl pacteHui», «PuHnoputh», «OIHOKIETOUYHBIE
BOJIOpOCN», «MHOTrOKIETOUHbIE BoAOpocin», «Mxu», «llanopoTHUKNY,
«l'onocemennpie pacteHus», «OpraHbl LIBETKOBBIX pacTeHul», «Cxema
Pa3BUTHUS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitme,
«Kumeunonosnoctueie», «Ilnockue depBu», «UneHucronorue», «PviOb,
«3emHOBONIHBIEY, «lIpecmbikatommecs», «lItumpy, «MiekonuTaromue,
«Pa3BuTue XU3HM B apxeucKou spe», «Pa3BuTue XU3HM B MPOTEPO30MCKON
ape», «Pa3BuTme JKW3HM B NAJIEO30MCKOM d3pe», «PasBurne xXu3HuU B
ME3030MCKOU 3pe», «Pa3BuTHE XKU3HU B KaMHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOTO MUPAy.

OGopynoBanue: repdbapuu pacTEHUU PA3TUYHBIX OTIEIOB, KOJIJICKIIUU
HAaCEKOMBIX, BIJIAKHBIE MpENaparsl JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUIEKIIMM MTIJIOKOYKHX, CKEJIETHI IMO3BOHOYHBIX XMBOTHBIX, Yydesa NTHUIl U
3BEpPEN, KOJUIEKIMM OKAaMEHEJIOCTEH, IIOJE3HBIX HCKOMAEMBIX, MYJISDKU
OPraHUYECKUX OCTATKOB OPTaHU3MOB.



BupryaabHas Jga0oparopHass padora «MoaenupoBaHHE  OIBITOB
Munnepa—tOpu 1o u3ydeHUI0O a0MOTEHHOTO CHUHTE€3a  OpPraHUYECKHUX
COEIMHEHUI B IEPBUYHOMN aTMoc(epe».

JlaGoparopHass padora «/3yueHrue M ONMCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHne OoCOOEHHOCTEW CTPOEHUs pacTEHUM
Pa3HbIX OTAEIIOBY.

IIpakTtuueckas  padora  «/3yuenue  o0coOEHHOCTEH  CTpOCHUS
MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaeHune 4ea0BeKa — aHTPOIOIeHe3

Pasnenbl v 3a1a4n aHTPONOJIOTMU. METOIbl AHTPOIIOJIOTHUH.

CraHOBJIEHUE MIPEACTABICHUI O MPOUCXOKACHUM YesloBeKa. Penurnosnoie
B033peHUsI. COBpEMEHHbIE HAYUYHbIE TEOPHUU.

CxoncTtBo yenoBeka ¢ KUBOTHBIMH. (CHCTEMaTHYecKOoe IMOJIOKEHUE
yesoBeka. CBUIETENbCTBA CXOJCTBA YEJIOBEKA C KMBOTHBIMHU: CPAaBHHUTEJIbHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTUYECKHUE, (b13M0JI0r0-OMOXUMUYECKUE,
noBegeHueckue. OTIMYUS YeNOBEKa OT JKUBOTHBIX. [IpsmMoxoxaeHue u
KOMILJIEKC CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOM CHUCTEMBI.

JBuwxymue  cuiabl  ((akTopel) — aHTpOINOreHe3a:  OMOJIOTMYECKHE,
coupasibHble. COOTHOIIEHHE OMOJOTMYECKHX M COLMAIbHBIX (PAKTOPOB B

AHTPOIIOT€HE3E.
OcHoOBHBIE cTaguu aHTpornorenesa. PanHue yenoBexkooOpa3Hble 00€3bsIHbI
(IpOKOHCYJIBI) W paHHUE TMOHTUJBI — OOINME TPEAKH YeTOBEKOOOPA3HBIX

00€3bsiH U JIoACH. ABCTpPAJIONUTEKH — JBYHOTME MpEeaKu Jroaei. Yerosek
yYMENBIM, NEPBBIE M3TOTOBJIEHUA OpyAUN Tpynaa. UenoBek NpsMOXOIAIUNA U
NEepBBIM BbIXOA JroAe 3a mpenensl Appuxku. YemoBek renenbOeprckuii —
oOLIuMi MpeAoK HeaHAEePTaJIbCKOrO YEJOBEKa M YeJOBEKa pasyMHOro. YenoBek
HEaHJIEPTaJIbCKUM KaK BHUJ JIIOJEW XOJIOJHOTO KinMara. YenoBek pa3yMHBIN
COBPEMEHHOTO THWIIA, JACHUCOBCKUM YEJIOBEK, OCBOCHME KOHTHUHEHTOB 32
npeaenamu Adpuxu. [TaneoreneTrka v najieoreHOMUKa.

DBOJIIOLIMS COBPEMEHHOIO YesioBeKa. EcTecTBeHHbI 0TOOp B MOMYJISLUIX
yesioBeka. MyTalunoHHBIN nponecc U noauMopdusM. [lonynsaunoHHbIE BOJIHBI,
IOpeid reHoB, MUrpaus u «3PQPexkT oCHOBATEN» B MOIMYJISILUAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. [lomatne o pace. bonbmime pacel: eBponeougHas
(eBpasmiickasi), aBCTpaJio-HErpoujHasi (SKBAaTOpUaibHAasi), MOHTOJOUIHAS
(a3maTcko-amepuKaHcKkas). Bpemss M myTu paccesieHHsl YeJOoBEeKa IO IUIAHETE.
EnuncTBO  yenoBeuecknx pac. HaydHas HECOCTOSTENBHOCTH  pacu3Ma.
[TprcnocoONIeHHOCTh YelIOBeKa K Pa3HbIM YCIOBHUSIM OKPYKAIOIIEH CpeJibl.
Bnusgaue reorpaduueckod cpenbl M jpeida TeHOB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YEJIOBEKa.

MexaucuuruiiHapHable MeTOAbl B (usuueckol  (OMOJIOTHYECKOM)
AHTPONOJIOTMH.  OBOJIIOLMOHHAs ~ AHTPONOJIOTMS W NaJEOAHTPOIIOIOTHUSA
YEJIOBEYECKUX MOMyIsUnid. buoconuanbHele UCCIEN0BaHUS IPUPOABI YETOBEKA.
HccnenoBanne KO3BOIIOLUHA OMOJIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuit, M. M. I'epacumos.

Tabmuiet U cxeMbl: «Metoabl aHTponojioruny, «l['omoBHONW MO3T
yesoBekay, «YenoBekooOpasHble 00€3bsiHBbIY, «CKEJIeT 4YeloBeKa U CKEJIEeT
mUMnan3e», «PyauMeHTbl U aTaBU3MbD», «JIBHXKYIIME CHUJIBI aHTPOIIOICHE3a»,



«OBOJIOLIMOHHOE JIPEBO YEJIOBEKA», «ABCTPAIONUTEK», «UEIOBEK yMENbIi»,
«YHemoBek mnpsaMoxomsamuiiy, «JleHucoBckuil yenorek» «Heannepranbub»,
«KpomanboHub, «lIpenku yenoBeka», «ITalbl 3BOJIIOIUMN YEIOBEKay, «Pachl
YEIOBEK.

OOGopynoBaHue: MYJSDKA OKaMEHEJIOCTEH, NpeAMETOB MaTepuaibHON
KyJIbTYphl TPEIKOB YEJIOBEeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(OJIOrMYECKUMH U OUOJCHCKUMU CIOKETaMU TMPOUCXOXKICHUSI 4eIOBEKa,
¢doTorpaguu HaxoIOK HMCKONAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa,
MOJIEJIb 4Yepena 4YeJIOBEKa M 4eperna IIHMMIAH3€, MOJENb KHUCTH 4YEJIOBEKa U
KHCTH LIMMIIAH3€, MOJIEJIN TOPCca MPEIKOB YEJIOBEKa.

JlabopaTopuass padora «/3ydyeHue OCOOCHHOCTEH CTpPOEHUSI CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTuyeckass padora «M3ydyeHHe HKOJOTMYECKUX  aJanTaluid
YEJIOBEK.

Tema 6. JDkoylorusi — HayKa 0 B3aMMOOTHOLICHHUSIX OPraHM3MOB H
HAJOPraHU3MEeHHbIX CHCTEM € OKpY KaloLIel cpenoi

3apoxxneHne W pasBuTue dkojorun B Tpyaax A. I'ymOonbara, K. O.
Pynee, H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u
3aJ1a4M 3K0JIOTHH. CBSA3b SKOJIOTHH C IPYTUMU HAyKaMHU.

Mertonbl 3konoruu. IloneBbie HAOMIOACHUS. DKCIEPUMEHTHI B SKOJOTHUU:
NpUPOJIHBIE U JabopatopHble. MojenupoBaHue B JKOJIOTUA. MOHUTOPHUHT
OKpY>Karolel Cpe/ibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE DKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. JKOJIOIMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3EM YENOBEYECTBA C NpUpooi. PopMupoBaHue
AKOJIOTUYECKOMN KYJIbTYPhl U 3KOJIOTHYECKON rPpaMOTHOCTH HACEJIEHUSI.

JdemoHcTpanumn

[Toptpetsl: A. I'ymb6oasar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencimu, B. H. Cykaués.

Tabmuiel 1 cxembl: «Pa3aensl skonorumy, «MeTtoanl Kojorum», «Cxema
MOHHUTOPHUHTIA OKPYXKAIOLIEH CPEIbI».

JlaGoparopuass  padora  «/M3yueHne  METOJOB  DKOJIOTMYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpea o0MTAHUSA

Oxosioruyeckre  (akToppl M 3aKOHOMEPHOCTH  UX  JCHCTBUSL.
Knaccudukanus -5KOIOTMUECKUX (PAKTOPOB: aOMOTHYECKUE, OUOTHUYECKHUE,
aHTpororeHubie. O0IIMe 3aKOHOMEPHOCTH AEHCTBUS SKOJIOTHYECKUX (PAKTOPOB.
[TpaBuno wmunumyma (K. IIopenrens, FO. JIubux). TosiepaHTHOCTD.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAaHU3MBI.

AbGuotnueckue Qaktopsl. CBer kak skonorumdeckuid (axrtop. JlerictBue
Pa3HbBIX YYAaCTKOB COJIHEUHOTO CIIEKTPA HA OpPraHU3Mbl. DKOJOTUYECKHUE TPYIIIIbI
pacTeHUM U JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CHrHajbHas poJib CBETA.
doTtonepuoausm.

Temneparypa kak skojoruueckuii Qakrop. JleiicTBue TemmnepaTypsl Ha
opranusMbl. [IOMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE
Y CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skosiormueckuil gakrop. Ilpucnocobiienuss pacTeHuil K
nojjiep>kanuio BogHoro Oananca. Kimaccudukanusi pacTeHuil Mo OTHOIICHUIO K
Boze. [IpucnocoOnaeHus )KMBOTHBIX K U3BMEHEHHUIO BOJAHOIO PEXUMA.

Cpeabl oOMTaHUsI OPraHW3MOB: BOJIHASI, HA3€MHO-BO31yIIIHAS, IOYBEHHAs,
IyOMHHAas TMOJIMOYBEHHAsi, BHYTpUOpraHusmMeHHas. DuU3uKo-xuMHUECKUE



O0COOEHHOCTH cpell oOuTaHusi opraHu3moB. lIpucnocoOsieHrs OpraHu3MoB K
YKU3HU B PA3HBIX Cpelax.

buonornueckne putmbl. BHemHne n BHyTpeHHHE PUTMBI. CyTOYHBIE U
roJinyHble pUTMBIL. [IprcrocoOIeHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM )KU3HMU.

XKuznennsie ¢opmbl opraHu3moB. [loHsTHe o0 Ku3HEHHOU (opme.
KuszneHnHole QOpMbI  pACTEHMIA: JE€pPEBbs, KYCTApPHUKH, KyCTapHHYKH,
MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (POPMBI KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’3pOOMOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
AKU3HU.

buortnueckue  ¢akropsl. Buapl  OMOTHMYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcUMOMO3 U ero (opmel. Ilapazutusm,
KOOMepalus, MyTyalInu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJIE€OHUYECTBO).
Herpoduueckue B3aumopeictBusi (tonuueckue, dopudeckue, padbpuueckue).
3HaueHUe OMOTHMYECKUX B3aUMOJEHCTBUN ISl CYLIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [[puHINI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuupbl U cxembl: «JKoiorudyeckue Qakropb», «CBETOBOM CHEKTPY,
«ODKOJIOTMYECKUE  TPYINIbl  KUBOTHBIX IO  OTHOLIEHUIO K  CBETYY,
«TennokpoBHbIE KUBOTHBIEY, «XO0JI0THOKPOBHBIE KUBOTHBIEY,
«DU3MOIOTUYECKHUE alallTallui KUBOTHBIX», «Cpenibl OOUTaHUsS OPraHU3MOBY,
«buonornueckre putMbl», <«Ku3HeHHblE (QOopMbI pacTeHuil», «Ku3HeHHbIE
(OpMBI JKUBOTHBIX», «IKOCHUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO Jiecan, «llemn mnutanus», «XumHU4YECTBO», «llapazutuzmy»,
«Konkypenuus», «Cumonosy», « Kommencaiuzm.

O06opynoBanue: repOapur pacTeHUM M KMBOTHBIX, MPUCTOCOOJIEHHBIX K
BJIUSHUIO PA3IMYHBIX 3KOJIOTMYECKUX (PAKTOpOB, repOapvu CBETOJIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHU, CBETOIIOOMBBIE, TEHETIOOUBBIE U
TEHEBBIHOCIIUBbIE ~ KOMHATHBIE  pPACTeHMs, repObapum W KOJUIEKIUU
TEII0MI00UBBIX, 3MMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, dydena NTUL] U
3Bepel, repdapuu pacTeHHl, OTHOCALIMXCS K TrurpopuraMm, kcepoduram,
Me30(HuTaM, KOMHATHbIE PACTEHUs NaHHBIX TPYMN, KOJUJIEKIHH >KHUBOTHBIX,
0oOUTaIOIIMX B Pa3HbIX Cpeliax, repOapuu U KOJUJIEKIIMH PACTEHUM U KUBOTHBIX,
00J1aIal0IINX YepTaMU NPUCTOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUIMA
KU3HU, repOapuu U KOJUIEKIMU PACTEHUH U AKUBOTHBIX Pa3IUYHbIX )KU3HEHHBIX
(GopM, KOJUIEKUMH >KUBOTHBIX, YYaCTBYIOIIMX B pa3IWYHBIX OMOTHYECKHX
B3aUMOJEHCTBUSIX.

JlabopaTopuasi pabora «BbisiBieHHE NPUCIIOCOOJICHUI OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopuasi pabora «BbisiBieHHE NPUCIIOCOOJICHUI OPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbD».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOECHHOCTU pPACTECHUU U3
Pa3HbIX MECT OOUTaHUS.

Tema 8. Iko10rust BUI0B M NMOIMYJIALMH

DKOJIOTUYECKHE  XapakTEepUCTHKW  momyisuuu.  [lomymsuust  Kak
ounosoruyeckas cucrema. Pojib HEOJHOPOAHOCTU Cpeibl, PU3NYECKUX OapbepOB
U 0cOoOeHHOCTe OWOoNOoruu BUIOB B (OPMUPOBAHMM MPOCTPAHCTBEHHOM
CTPYKTYphl nomyJisiuuid. OCHOBHBIE NOKA3aTeNW MOIMYJISLUUU: YHUCIEHHOCTD,
IUIOTHOCTh, BO3PACTHASI U IOJIOBasi CTPYKTypa, POKJIAEMOCTh, HPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUT'PALHSI.



Okojoruyeckast  cTpykrypa  nomyisiguu.  OneHka  YUCJIEHHOCTHU
nonyisuuy. JluHaMuKa nonyJsiuuy U €€ peryssiius. bBuoTuyeckuil noTeHuuan
nonyisiuuu. MojenupoBaHue JUHAMUKH — nomyiasuuu.  KpuBble  pocrta
YUCJIICHHOCTU mnomyiasiquu. Kpusble BbDKMBaHUS. Perynsiuss 4uMciIeHHOCTH
NOMyJISIUMA: PoJib (DAKTOPOB, 3aBUCSIIMX W HE 3aBUCSALIMX OT IUIOTHOCTH.
DKoJIOTMYeCcKHe cTpaTeruu BUAoB (r- u K-crpaterun).

[Tonsitue 06 3koornyeckor Humie Buaa. Mectooouranue. MHoroMmepHas
Mozenb dKonorndecko Humm Jx.M. XaruynHcoHa. Pa3mepsl 3KOJIOrH4ecKon
Huy. [loTeHunanpHas U peain3oBaHHAs HULIH.

Bupa xak cucrema nomyssanui. Apeansl BUAOB. BUIBI M UX KU3HEHHBIE
CTpaTeruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS W MUTpalUid >KUBOTHBIX. buosoruueckue
WHBA3UU Y4yKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJIOTMUECKHE XapAKTEPUCTHKU OIS,
«IIpocTpaHcTBeHHass CTpPyKTypa mnomyisuun», «Bo3pacTtHele nupamuabl
nonyisiuum», «CKOPOCTh 3aceleHHs] TOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudyeckort Humu [x. Y. XaTuunconay.

O6opynoBanue: repdapuu pacTeHUI, KOJJIEKIIMH )KUBOTHBIX.

JladbopaTtopuass padora «lIpucnocobseHusi CceMsH pacTeHHil K
pacceneHuIoy.

Tema 9. IKo10rus cO00IIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmecTBa opranu3zMoB. buonieHo3 u ero crpykrypa. CBsizu Mexuay
OpraHu3MaMH B OMOLIEHO3E.

DxocucreMa kak oTkpbiTas cucrema (A. [x. Tencnaun). OyHKIIMOHATLHBIE
OJIOKH OpraHM3MOB B 3KOCHUCTEME: MPOIYLUEHThI, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu U cetu. AOHOTHYECKUE OJIOKH
skocucteM. [louBbl M Wbl B 3KocHcTeMax. KpyroBopoT BelIECTB M MOTOK
SHEPIUU B SKOCHUCTEME.

OcHOBHBIE  TMOKa3aTelM JKOCUCTEMBI. buomMacca U mpoaykuws.
DKOJIOTMYECKHE MUPAMHU/JIbI UCces, OMOMACChl U SHEPIHH.

Junamura skocucmem. Kamacmpoghuueckue nepecmpoiixu. @uykmyayuu.
HamnpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKleccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCHM W HMX HIPUYHUHBI. AHTPOIOTE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KimmmakcHoe cooOmiectBo. buopasHooOpazue ©  HOJHOTA
KpYTroBOpOTa BELIECTB — OCHOBA YCTOMYMUBOCTH COOOILIECTB.

[TpupoaHbie S3KOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKocucmembl Mopeu
U 0Kearos. Ikocucmemsl myHOp, 1€CO8, Cmeneti, NyCMulHb.

AHTpOIIOTEHHBIE DKOCHUCTEMBL. Arposkocucrema. ArpoueHos. Pazmuuums
MEX1y aHTPOIOI€HHBIMU U MIPUPOJHBIMH 3KOCHCTEMAMHM.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. l'opoackas
bnopa u dayna. CunaHTponuzaiusi ropojickoil ¢aynel. buonornueckoe u
XO035IMCTBEHHOE 3HAYEHUE arpO3IKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHuUs OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MoB B d3Kocucrtemax. Poav kackaomoco 3¢hghexma u  6udos-
20upuramopos (Knouesvix 6u008) 8 hyHkyuoHuposanuu sxocucmem. llepenoc
SHEPIUM U BEIIECTB MEXKIY CMEXHBIMH SKOCUCTEMaMH. Y CTOHYMBOCTD
OpraHU3MOB, TMONYJSALMA M BSKOCHUCTEM B YCJIOBHUSX €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX BO3JCUCTBU.



Mexanusmvl  6030elicmeus  3a2pA3HEHUNl  PASHLIX ~— MUNO8  HA
CcyOOp2aHUZMEHHOM,  OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX, ~ OCHOBblL  JKOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
8030eticmeusi. MeTo0JI0risl MOHUTOPUHIA €CTECTBEHHBIX W AHTPOIOT€HHBIX
SKOCUCTEM.

JdemoHcTpanumn

[Toptper: A. JIxk. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OHMOLEHO3a», «OJKOocucTeMa
HIMPOKOJIMCTBEHHOTO jecay, «IKocucrema XBOMHOTO jecay,
«DyHKIHMOHAJIbHBIE TPYINIbl OPraHU3MOB B 3KocucteMe», «Kpyrosopor
BEIIECTB B OdKocuctemey», «llemu mnurtanus (macTtOuiHAsA, ACTPUTHAS)Y,
«IJKOJIOTHYECKasi UpamMuaa yucen», « IKoJorudyeckas napamuga OuoMacchi»,
«JKonoruyeckas nupamusia sHeprun», «O0pazoBanue Oosotay, «llepBuunas
cykueccusi», «BoccraHoBneHue seca mocie moxkapay, «IKOCHCTEMa 03€pay,
«ArpoueHnos», «KpyroBopor BemecTB W IMOTOK 3HEPIMH B arpoleHO3e»,
«IIpumepsnl ypOOIKOCUCTEMY.

OO6opynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, dYyuesa
OTUL U 3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYLIUX PACTEHUMN, aKBapHUyM
KaK MOJIETIb IKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypoo3KOCUCTEMBI.

JlabopaTopuasst pabora «/3yyeHue pazHOOOpa3us MEJIKUX MMOYBEHHBIX
YIEHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKeKypeuss  «ODKCKypcuss B THUNMYHBIA OuoreoueHo3 (B ayOpaBy,
Oepe3HsIK, eIbHUK, Ha CYXO/0JbHBIN WU TOMMEHHBIN JTYT, 03€p0, O0JIO0TO)».

IKCKYpeHsl «DKCKYpCUSl B arpO3KOCHCTEMY (HA IOJIE WIM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buocdepa — oOmennanerapuas 00oyiouka 3eMiu, TIe CYIIECTBYET WU
CylllecTBOBaJia >kHU3Hb. Pa3Butue mnpencraBieHuid o Ouochepe B Tpyrnax O.
3tocca. Yuenue B. U. Bepuaackoro o 6mocdepe. Obnactu 6uochepsl u e
coctaB. JKuBoe BemecTBo Onocgepsl U ero GyHKIHH.

3aKOHOMEpPHOCTH cyuiecTBoBaHusl Ouocgeprl. OcoOeHHOCTH Ouochepsl
KaKk ria00aibHOM »KocHUCcTeMBbl. JlMHaMuUueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHME UUKIbI (yriepoja, a3oTa).
PutmuyHOCTS siBIIeHM B Onocdepe.

3onanbHOCTh Onocdepsnl. [lonsatue o OGuome. OCHOBHBIE OMOMBI CYIIIM:
TYH/pa, XBOWHBIE Jieca, CMEUIaHHbIE W UIMPOKOJIMCTBEHHBIE Jieca, CTEMH,
CaBaHHbI, MMYCTbIHU, TPOITMYECKHUE JIECA, BHICOKOTOPhS. Kimmart, pacTUTEIbHBIM
Y )KMBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa M (QYHKOUS SKMBBIX CHCTEM, OL€HKAa HX PECYpCHOTO
noTeHuana u 6uochepHpIx GyHKIUH.

JdemoHcTpanumn

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

Tabmuuel u cxemsl: «I'eocdepsl 3emnn», «KpyroBopor a3ora B mpupozae»,
«KpyroBopot yrieposna B npupoje», «KpyroBopoT KUCIOpOAa B MPUPOIE»,
«KpyroBopoT Bozbl B ipupojie», «OCHOBHbIE OMOMBI cyln», «Kinmumarnyeckue
rnosica 3emiany, «Tynnpay, «Taitray, «CMe1aHHbIN JIECH,
«1IMpOKOIMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «ITycTeiHs»,
«Tponnueckuit necy.

OOGopynoBanue: repObapuu pacTEHUWM pa3HbIX OMOMOB, KOJUIICKIIMHU
KUBOTHBIX.



Tema 11. YestoBek M OKpyKAOIIASA Cpea

OKOJIOTUYECKUE KPU3UChl M UX NpPUYMHBL. Bo3aelcTBue yenoBeka Ha
ouocdepy. 3arpsizHeHUE BO3AYIIHOW cpeabl. OXpaHa BoO3ayXa. 3arpsi3HEHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue noussl. OxpaHa
NIOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENIBHBIM M JKUBOTHBIA MHP.
OxpaHa pacTUTENBHOIO U XKUBOTHOrO MHUpa. OCHOBHBIE MPUHLIMIIBI OXPaHbI
npupoasl. KpacuHble kHuru. Oco0o0 OxpaHsieMble NPUPOJHBIE TEPPUTOPHUH
(OOIIT). boranuueckue cajibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIE NPUHILIMIIBI YCTOWYMBOIO PA3BUTHS YEJIOBEUECTBA U MPHUPOIBL.
PaumonanbHOE  MPUPOJONOIB30BAHUE U COXPAHEHHE  OMOJIOTMYECKOIrO
pazHooOpazust 3emuin. OOUME 3aKOHOMEPHOCTH TJI00AIBHBIX IKOJIOTUUYECKUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpHU3UCa U €ro  BEpOSITHbIC
MOCJIEICTBUA.

Pa3BuTue MeETOOB MOHMTOpPMHIA pAa3BUTHS OINACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemnvle uccieoosanusi nepexooa K pecypcocbepezaroujeii u
KOHKYPEeHmOCnocoonou  suepeemuxe.  buonoeuueckoe  pasnoobpaszue  u
ouopecypcol. Hayuonanvuvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K UH@oOpMayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHEM.
OcHogbl  dKOpeabunumayuu  dKocucmem U cnocob6os  060pvoOLL ¢
ouonospescoeHuamu. Pekoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoHcTpanumn

Tabmuubl m  cxeMbl: «3arpsi3HEHHE aTMocQepbl», «3arpsi3HEHUE
ruapoceps», «3arps3HeHue MnouBbl», «llapHukoBbiid 3ddexT», «Ocobo
OXpaHsieMble MPUPOIHBIE TEPPUTOPUIY, «MOJENH yIIPABISIEMOT0 MUPAY.
O6GopynoBanue: dororpaguu OXpaHseMbIX pacTeHUN U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUATH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHMUS K pe3yJibTaTaM OCBOEHUS
0o0yyaroImMUMuUC TPOorpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIC,
METanpeIMETHbIC U MPEIMETHBIC.

B cTpykType JNUYHOCTHBIX pE3YyJbTaTOB OCBOCHUS MPOTPaMMbI IO
OMOJIOTMU BBIACIICHBI CIEIYIONIME COCTABIISIIOLIME: OCO3HAHUE 00YyYarOINUMUCS
POCCHICKOM TpakKAAHCKOM HACHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO,
CaMOCTOSATENILHOCTH U CaMOOIIPEIEICHHIO, Haluyue mMomueayuu K OOyUEHHUIO
OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHUN TUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAJULMUA  pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL  O0YyYarOUIUXCS
PYKOBOJICTBOBaTbCS B CBOEM  JEATENBHOCTU  IIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMHU, MPUCYIIUMU CUCTeME OMOJOTMYECKOTO OOpa3oBaHUsl, Haiuuue
npasoco3Hanusi HKOJIOTHYECKON KYJbTYpbl, CHOCOOHOCMU Ccmasums LEIA U
CTPOUTH )KU3HCHHBIC TJIAHBI.

JIuyHOCTHBIE ~ pe3yibTaThl OCBOCHMS MPOrpaMMbl 1O  OHOJIOTUU
JOCTUTAIOTCSI B E€IMHCTBE YYEOHOW M BOCIUTATEIBHOW JESITEIHHOCTH B
COOTBETCTBHUM C  TPAJUIMUOHHBIMU POCCUUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMHU U JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, MPHUHSTHIMU B
o0lllecTBE MpaBWIaMU U HOPMaMu MOBEACHUS M CIOCOOCTBYIOT Mpoileccam
CaMOIIO3HAaHUs, CaMOBOCIHMTAHUS W CaMOpPa3BUTHUS, DPa3BUTHSI BHYTPEHHEU
MO3UIIMU JIMYHOCTH, MATPUOTHU3MA W YBAXKEHUS K 3aKOHY U MPABOMOPSIKY,
YEJIOBEKY TPYyJa U CTApIIEMYy IMOKOJEHUIO, B3AMMHOIO YBAXKECHUS, OEPEKHOTO
OTHOIIICHUSI K KYJIbTYpPHOMY HACJICAUIO U TPAJULMSIM MHOTOHAIMOHAIBLHOTO
Hapogaa Pocculickoit @enepanuu, NpUupoae U OKPYKAIOIIEH Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus»
JOJDKHBl ~ OTpa)kaTb ~ TOTOBHOCTH U CHOCOOHOCTh  OOYyYaromIMXCs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHON BHYTPEHHEH TMO3ULHUEH JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIecTBa,
pacuiMpeHre >KMU3HEHHOTO OIbITa W OMNbITa JIEATEIbBHOCTH B TIPOLIEcCe
peanu3aliu OCHOBHBIX HaIpPaBJICHU BOCHUTATEILHON AESTEIBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKON  MO3UIIMU  OOydarmierocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUNUCKOTO 00IIeCTBRa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBaXKCHUE
3aKOHA U MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBLHOCTU IMPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUN YYEOHBIX U MO3HABATENILHBIX 3a/1a4, BHIMOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENEsATh COOCTBEHHYIO MMO3UIIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHSTH €€;

YMEHUE YUUTHIBATH B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU
U COIMAJILHBIM MOJIOKEHHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHbIX, MO3HABATENbHbIX W MCCIEI0BATEIbCKUX 33]a4, YBaXXUTEIbHOIO
OTHOUIEHUSI K MHEHHIO OIIMOHEHTOB MpPH OOCYKIEHUU CIOPHBIX BOIIPOCOB
OHMOJIOTUYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) IaTPpHOTHUYECKOTr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpa)XJaHCKOMU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHUS K CBOEMY HapoJly, UYyBCTBa OTBETCTBEHHOCTH NEpE]
Ponuuol, ropmoctyu 3a cBOM Kpail, CBOXO PomuHy, CBOM S3BIK M KYJBTYDY,
IPOLUIOE U HACTOSIIIIEE MHOTOHAIIMOHATIBLHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUI0 W IaMSITHUKAM
OpUPOABI, JOCTHKEHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
TpyZe;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCHUHCKHX YYEHBIX B CTAaHOBIICHHE U
pa3BUTHE OMOJOTMHU, MOHUMAHUS 3HAUYECHHs] OMOJOTMH B TMO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'0 00IIECTBA;

ujeiHas yoexxI€HHOCTh, TOTOBHOCTh K CIYKEHHUIO M 3ammuTte OTedecTna,
OTBETCTBEHHOCTh 3a €r0 CyAb0Y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO NOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOrO OyAyILIEro;

OTBETCTBEHHOE OTHOLIEHUWE K CBOUM pPOJHUTENSAM, CO3[JaHUI0O CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATUS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢cTEeTH4EeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOIO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOUIECHUMH;

NOHUMAaHUE 3MOLIMOHAJIBHOIO BO3JEHCTBUSA JKUBOW MPUPOIABI MU €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HBIX BHUJAX HUCKYCCTBA, CTPEMIICHHUE
IPOSBJIATH KAUeCTBA TBOPUYECKOM JTMUHOCTH;

5) puznyeckoro BocnuTaHus, PopMUPOBaHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArOMOIyYHsI:

NMOHMMAaHHE W pean3alusi 3J0pOBOTO M 0Oe30macHOro olpasza KU3HU
(310poBO€  MHUTaHHWE, COONIOAEHUWE TUCMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, pEryysipHas (Qusnyeckas
AKTUBHOCTb), OEpPEXHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOILEHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U IICUXUUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTU TMpaBUJ HWHIUMBUIYAIBHOIO M KOJUIEKTUBHOI'O
0€30MacHOro MOBEACHUS B CUTYyalMsX, YTPOXAIOLIUX 30POBbI0 M KU3HU
JIIOJICH;

OCO3HaHWE  TMOCJIEACTBUA M  HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynoTtpeOneHus alKoroisi, HAPKOTUKOB, KypEeHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYJly, OCO3HaHHUE LIECHHOCTH MAacTepCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AQKTUBHOW JESATENBHOCTU TEXHOJOTMYECKOM M COLMAIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD UHULMUPOBATb, IUTAHUPOBATH u
CaMOCTOSATEILHO BBINOJIHATH TAKYIO J€ATEIbHOCTD;



UHTEpPEC K pa3iauuHbIM chepaM MNpoPEecCHOHAIBHON JEesATENbHOCTH,
YMEHHUE COBEPILIATH OCO3HAHHBIN BBIOOp Oyayuieil npodeccuu U peanu3oBbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0 U CamMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEH KU3HU,

7) 3K0JIOrM4eCKOTr0 BOCIIUTAHMS:

9KOJIOTMYECKU LEIeCO00pa3HOe OTHOLIEHUWE K MPUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIILIEHUE YPOBHS 3KOJIOTMYECKOW KYJIBTYpbl: NPUOOPETEHUE OIBITA
IUTAHUPOBAHUS TIOCTYNKOB W OLIEHKM HUX BO3MOXHBIX MOCIEACTBUU s
OKPYXKaroUIEH CPeIbL;

OCO3HaHMUE riI00aJbHOr0 XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel hx
peLIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMbIe MPU H3YyYEHUU OHOJOTUU
3HaHMSI W YMEHHsI TNpPU PEIIEHHH MpOOJEM, CBSI3aHHBIX C pPalUOHAIbHBIM
NPUPOJIONOIb30BaHUEM  (COOJNIOICHUE TpaBUI MOBEACHUS B  MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B SKOCHUCTEMAX, OXpaHy BHJOB,
AKOCHUCTEM, OHOCPEpHI);

AKTUBHOE HEINPUATHE JACHUCTBHUM, MNPHUHOCIIIMX BpPEA OKPYKAIOIEH
IPUPOAHON CpeJie, YMEHUE MPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTHYECKUE
NOCJIECTBUA MPEANPUHUMAEMbBIX AEUCTBUI U NPEIOTBPAILATD UX;

HaJIMYME Pa3BUTONO  HKOJOTMYECKOTO  MBIIUICHHS, 3KOJOTMYECKOU
KyJbTYpbl, OIbITa AESITEIBHOCTU SKOJOTMYECKOM HAaINpaBIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSl UMM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJILHON
IPAKTUKE, TOTOBHOCTM K YYaCTHIO B MPAKTUUYECKOW JEATENbHOCTU
AKOJIOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEITO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON NPAKTUKH, OCHOBAHHOT'O Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B IOJHMKYJIBTYPHOM
MUDE;

COBEPILEHCTBOBAHKE SI3bIKOBOM M YMTATEIbCKOM KYJBTYpPbl KaK CpeiCTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MO3HAHUS MUDA;

NOHUMaHHe crnenuPuku OUOJIOTUM KaK HAayKd, OCO3HaHUs €€ poiu B
(OpMHUpPOBAaHUU PALMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUU LEIOCTHOTO
IPEICTaBIICHUs 00 OKpYXalolEM MUPE KaK O €IMHCTBE MPUPOJbI, YETOBEKA U
oO1IecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MNpodiieM
COXpaHEHUsl NPUPOJHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JJII COBPEMEHHOW IIUBUIN3ALINN:
oOecrieueHuss HOBOIO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3/aHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUMA, CIOCOOHBIX peuiaTh PecypcHble MpPOOJEMbl  pa3BUTHUSA
YeJIOBEYECTBA, MOMCKA MyTeH BbIXOAA U3 II100aJbHBIX 3KOJOTHYECKUX MpooieM
u oOecrieyeHHs] Tiepexofa K YCTOMYMBOMY PAa3BUTHIO, PALMOHAILHOMY
UCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUH OHMOJOTMYECKUX 3HAHMM B ILEJSIX
NOBBIILIEHUS OOLIEH KyJbTypbl, €CTECTBEHHO-HayYHOW TIPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKUMOHAJIBHOM  TIPAMOTHOCTH  OOydYarouuxcs,
dbopmupyemoil npu U3y4eHur OUOJIOTUY;

NOHMMAaHUE  CYLIIHOCTH  METOJOB  [O3HAHWS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJb30BaTh MOJyYaeMble 3HAHMS IS



aHaiKu3a U OOBSICHEHUS SIBJICHUM OKPYKAIOLIEr0 MUPA M MPOUCXOISAIMINX B HEM
U3MEHEHUI, yMEHHUE JieiaTh 0OOCHOBAHHbBIE 3aKJIOUEHUS HAa OCHOBE HAyYHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C LEJIbI0 OJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO KCIIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHbBIX CUTYalUsX;

OCO3HAaHME LIEHHOCTH HAYYHOM JESTEIbHOCTH, TOTOBHOCTh OCYILECTBIISITH
IIPOEKTHYIO U MCCIIENOBATENIBCKYIO IESITENBHOCT HMHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BAHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH IMOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ YYEOHOro  IpeaMmeTa
«buosorusk» BKIIOYAIOT: 3HAYUMBbIE 11  (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyJaronmmxcss  MEXIUCUUIUIMHAPHBIE  (MEXIpEAMETHbIE)  OOIIeHAYYHbIE
HOHSATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOM KapTHUHBI MHpa M CHeUu(UKY
METOJIOB TIO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEpPrus, SBJICHHUE, MPOLECC, CUCTEMa, HAay4HbId (akT, NPUHUMII, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJIEN0BaHHME, HAOIIOJIEHHUE, HU3MEPEHHE,
OKCIIEPUMEHT U JpYrue);  YHHBEpCAJbHbIE  ydyeOHble  JIEUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, pErYJSATUBHbBIE), OOECIEUYMBAIOIINE
(opMHpoBaHuE (PYHKIIMOHAIBHON T'PaMOTHOCTH M COLMAIBHON KOMIIETEHLUU
0o0yyarommxcsi; CIOCOOHOCTh  OOYYalOIIMXCSl  MCIOJIb30BaTh  OCBOCHHBIC
MEXJAUCHUIUIMHAPHBIE, MHPOBO33PEHUYECKME 3HAHHWA W  YHUBEpCAJIbHbIC
y4eOHbIe IEUCTBUS B IO3HABATEIBHON M COLMATIBHON MPAKTHKE.

B pesynabraTte wu3ydeHuss OWONOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus y oOyudaronierocs OyayT chOpMUPOBAHBI IMO3HABATEIbHbBIC
YHUBEpCAJIbHbIE Y4Y€OHbIE JCHCTBUS, KOMMYHHKAaTUBHBIE YHHBEpPCAJIbHBIE
y4yeOHble JCUCTBUS, PETYJSTHUBHBIE YHHUBEPCAJIbHbIE Y4yeOHbIE JI€HWCTBHS,
COBMECTHAs JESATENbHOCTb.

MeranpenMeTHble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl CPEAHETO OOILIEro
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBinageHne  yHHBepPCAJIbHBIMH  Y4YeOHBIMH  NO3HABATEJbHBIMH
AeCTBUSIMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMOCTOATENbHO  (OpMyJIMpOBaTh M aKTyalIM3UpoOBaTh MNpoOiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUHU 3HAHUI MPUEMBI JIOTHUYECKOTO MBIILJIEHUS
(aHanmu3a, cUHTE3a, CpaBHEHHMs, Kiaccu(pukanuu, 0OOOIIEHMs), pacKpbIBATh
CMBICII OHMOJIOTMYECKHX TMOHATUH (BBIIEIATh HMX XapakTEpHbIE MPU3HAKH,
yCTaHaBJIUBATh CBSA3M C IPYTUMH MOHATUSMH);

ONpeNeNsaTh LENU NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPHUTEpUU HX
JOCTH)KEHHUS, COOTHOCHUTHb pE€3YyJbTaThl JAESITEIbHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIOJIb30BaTh OMOJOTMYECKHWE TOHATUS A OOBSICHEHHS (PAKTOB U
SIBJICHUM KUBOW MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, JEIYKTUBHBIC, IO
AHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI M 3aKIIOUYEHUS;



OPUMEHSATh  CXEMHO-MOJENbHBbIE  CpeACTBA  JUIsl  IPEJICTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIIEHHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TakXke [MPOTHUBOPEYMII pPA3HOTO POJA, BBISBICHHBIX B  Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEICHHS MPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS
MaTepHaJIbHbIX 1 HEMAaTepUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yibTaTOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEICTBHUI JIEATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B YCIOBHSX PEAIbHOrO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE NTPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCIeI0BaTEIbCKUE 1eCTBUSA:

BJQJ€Th  HABBIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM U NPOEKTHOU
JNEATeNIbHOCTU, HaBbIKAMM  pa3pelieHus  npo0ieM, CIHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSATEIbHOMY MOUCKY METOJOB PEUICHUS] MPAKTUYECKUX
3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jIUYHbIE BHJbI JCATEIBHOCTU IO IMOJIYYEHUIO HOBOIO
3HAaHMSI, €r0 WMHTEPHpPETALMH, NPEeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

dopmMupoBaTh  HAyuHBIM  TWUN  MBINUICHHS,  BIAACTh  HAYYHOUH
TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHITHSIMHA U METOJIaMHU;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBbIE 3aJauld B 00pa30BaTENIbHOU
JEeSITENFHOCTU Y )KU3HEHHBIX CUTYAIIHsX;

BBISIBJISITh NPUYUHHO-CIICJCTBEHHBIE CBA3M M aKTyaJM3UpOBATH 3ajJady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs], HAXOJIUTh apryMEHThI JUIsl JI0Ka3aTelIbCTBa
CBOMX YTBEP)K/ICHUH, 337aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHHs 3aJa4yd pe3yJIbTaThl,
KPUTUYECKH OLEHUBATh MX JIOCTOBEPHOCTh, IMPOTHO3UPOBATh W3MEHEHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIAThH LEJIEHANPABICHHBIN MMOUCK MEPEHOCca CPEJICTB U CIIOCOOOB
NENCTBUS B MPOPECCUOHAIBHYIO CPEAY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTh
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, IPEjIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B PA3NMYHBIX HUCTOYHHKAX HHpopMammu (TEKCTe
y4eOHOTO MOCOOMs, HAy4YHO-NOMYJSPHOW JHTEepaType, OHOIOTHYECKUX
CJIOBApsAX M CHPABOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbBIX, B HHTepHere),
aHAIM3UPOBaTh HMHMOPMALMIO PA3IUYHBIX BUAOB U (OPM MPEACTABIICHUS,
KPUTHUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HENMPOTUBOPEUYNBOCTH;

(GopMyIMpOBaTH 3aLIPOCHI M IPUMEHSTh PA3JIMYHbIE METO/IbI IPU MOUCKE U
oTOope Ouonornyecko uHPOpMaIMK, HEOOXOAUMOW JJiS BBIOJIHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCMOIB30BaHUS MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUW, COBEPLIEHCTBOBATH  KYJbTYpPY AaKTUBHOIO  HMCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYI0 (OpMY MPEICTaBICHUS
ouosiornueckod uHpopMmanuu (CXeMbl, TpapuKH, JUArPAMMBbI, TaOJHIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KAyecTBE CpEACTBAa Mpu padoTe ¢
Oounonornyeckoil MHpOpMaLMEN: NPUMEHSITh XHUMHUYECKHE, (HU3NYecKue u
MaTeMaTUYEeCKHUE 3HAKKU U CUMBOJIbI, (hOpMYJIbl, a00OpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh M  NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKUE  CPEACTBA
HaIJIJHOCTH;

BJAJ€Th  HaBbIKAMHU  pAaClO3HABaHUS M 3alIUThl  MH(POPMALNH,
UH(OPMAIMOHHOW 0€3011aCHOCTH JINYHOCTH.

OgyaeHNe YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMY 1eiCTBUSIMH

1) oO1ienme:

OCYLIECTBJISITh KOMMYHHUKAIlMM BO BCeX cdepax KHU3HHU, AaKTUBHO
y4acTBOBaTh B JIMAJIOre€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYXK/1a€MOM TEMBbI
(yMeHHE 3aJaBaTh BOINPOCHI, BBICKA3bIBaTh  CYXKIEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS IPEJIaraeMou 3aJauu, yUYUThIBaTh UHTEPECHI U COIIACOBAHHOCTh
NO3ULUN JPYTUX YYACTHUKOB AUAJIOTA UM JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOILICHHS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHMKHOBEHUSI KOH(MIMKTHBIX CUTYaLIHMH,
YMETh CMSr4aTh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIOCOOAMU OOILIEHUS U B3AUMOJIEHCTBHUSI, IOHUMATh
HAMEpEeHUsl JApPYIHX JIOAEH, MpOSBIATh YBAXKUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyIMpOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeITEJIbHOCTD:

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYAJIbHOM pabOThl NpH  pELIEHUH OHOJIOTMYECKOW  MpOoOJIEeMBI,
000CHOBBIBaTh HEO0OX0IUMOCTh IPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICUCTBHS MIPU PEIIEHUH YUEOHOMU 3a/1a4u;

BBIOMpPATh TEMATUKy U METOJIbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)0ro YjeHa KOJUJIEKTHBA;

OPUHUMATh LEJIHM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JACHUCTBUSA MO €€ INOCTHXKEHUIO: COCTABIISITH IUIAH JEHUCTBU,
pacupenesnsaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXKJaTh PE3yJIbTaThbl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJa M Ka)XJOr0 y4aCTHHKA KOMaHJbl B
o0 pe3ysbTatr Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IPOEKTHI, OLEHUBATh HJAEH C MO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE ITOBEACHUE B Pa3IMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OgyaJieHNe YHUBEPCAJTbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIS BBIABICHHUS NPOOJIEM U HX
pelIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUW II€JIEBbIE M CMBICIOBbBIE
YCTaHOBKHU B CBOMX JICHCTBHUAX U MOCTYIKAaX MO OTHOLIEHHUIO K dKUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPY KAIOILIKX;



CaMOCTOATENIbHO  OCYIIECTBIIATh  IIO3HABATENIbHYIO  JESATEIbHOCTb,
BBISIBJISITh NPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33Ja4d B
00pa30BaTEIbHOMN AESATEIbHOCTH U )KU3HEHHBIX CUTYAaIUX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH pEHIeHUs Opo0ieMbl € y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTECHUIT;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclMpsATh  paMKd ~ y4eOHOro NpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEANOYTEHUM;

Jienatb ~ OCO3HAHHBIA  BBIOOp,  aprymMeHTHUpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILEHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW IPYAUIUMU B
pa3HbIX O0JIACTSX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOW 0Opa30BaTeNIbHBIA U
KyJbTYPHBIM YPOBEHD.

2) CAMOKOHTPO.Ib:

JIaBaTh OLEHKY HOBBIM CUTYallUMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJAJCTh HAaBBbIKAMHU II03HABATEJIBHOW pPEQIIEKCUUM KaK OCO3HAHUS
COBEPILIAEMbIX JECUCTBUI M MBICIUTEIBHBIX MPOILIECCOB, HUX PE3YJIbTATOB U
OCHOBAHM, UCIIOJIb30BaTh MPUEMBI PEPIEKCUU AJI OLIEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLICHUS;

YMETh OLEHMBATh PUCKU M CBOEBPEMEHHO MPUHHUMATh PEIICHHS MO0 HX
CHUKEHHUIO;

OPUHUMAaTh MOTHUBBI M apryMEHTBhl JIPYrMX IpU aHAJIM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

3) npuHsaTHE ce0sl M APYTrUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBhl JIPYrMX IpU aHAIM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYrOro YeJoBeKa.

INPEJMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3ynabTaThl OCBOCHUS COJEPXKAHHS y4eOHOTO MpeaMeTa
«buonorusi» Ha yrIyOJI€HHOM YpPOBHE OPHUEHTHUPOBAHBI Ha OOecreueHue
npoduibHOoro  oOydeHuss oOydaromuxcs Ouonmorud. OHU  BKIIOYAIOT:
cnenuduyueckue g OUOJIOTUU HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUM
0 OCBOGHHWIO, WHTEPHpPETallud U MpeoOpa3oBaHUIO 3HAHUM, BUJBI
NESTENHHOCTU TI0 MOJTYYEHUI0 HOBBIX 3HAHUHN M UX MPUMEHEHHUIO B Pa3JIMYHbIX
y4eOHBIX, a TaKXe B peaJbHbIX KU3HEHHBIX cuTyanusix. lIpeamerHbie
pe3yibTaThl MPEACTABICHBI IO TOIaM H3yYCHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSA yueOHOro mpenmera «buomorus» B
10 knacce nOJXHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B ((OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B
MO3HAHWM 3aKOHOB TMPHUPOJBI M PEHICHUH MpoOJieM palMOHAIBHOTO
IPUPOAOIIONB30BAHUSA, O BKJIAJE€ POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BuTHE OUOJIOTHH;

BJIQJICHUEC CHUCTEMOW OWMOJIOTMYECKUX 3HAHMKM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAral0MNue OUOJIOTUYECKHE TEPMUHBI M TOHATHUS (KU3Hb, KIIETKa,



OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPEryJsLus, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, U3BMEHYUBOCTh, POCT U Pa3BUTHE), OMOJOTUUECKUE TEOPUHU
(xnetounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HaciuencTBeHHocTu T. Moprana), yuenus (H. . BaBunoa — o neHrpax
MHOTroo0Opa3usi ¥  TPOUCXOXKIEHUS  KYJbTYPHBIX  PACTCHUM), 3aKOHBI
(enHOOOpAa3Msi MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOro HacnenoBanus [. Menzaens, TOMOJOTMYECKUX PAIOB B
HAaCJIEJICTBCHHOU U3MEHUYUBOCTHU H. . Baswuiiona), MIPUHLIUATIBI
(KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJAMHU HAYy4YHOTO TMO3HAHUS, UCIOJIB3YEMbIX B
OMOJIOTMYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OmMHCaHUE, W3MEpPEHUue,
HaO0JII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIACISTH CYIIECTBEHHBIC MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuid, rpubOB, PAaCTEHUH, >KMBOTHBIX U YEJIOBEKAa, CTPOCHHS OpPraHOB U
CUCTEM  OpraHOB  pAacTeHWH,  KUBOTHBIX,  YEJIIOBEKa,  MPOIECCOB
KU3ZHEACATEILHOCTH, MPOTEKAIOIMNX B OpPraHM3Max paCTeHHM, KUBOTHBIX H
YeJIOBeKa, OMOJIOTMYECKUX TMPOIECCOB: OOMEHa BeleCTB (MEeTaboIu3M),
IPEBpPAILEHUS YHEPTUHU, OpPOKEHHUS, aBTOTPOPHOTO U TeTepoTPOPHOTO THUIIOB
nutanus, (OTOCHMHTE3a M XEMOCHUHTE3a, MMHTO3a, MeEi03a, raMeToreHes’a,
AMOpHOreHe3a, NOCT3MOPHUOHAIBHOTO pa3BUTHS, pPa3MHOXEHUS,
WHJIMBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTE€HE3a), B3aUMOJCHCTBUS T'€HOB,
reTepo3nca, UCKYCCTBEHHOI0 0TOOpa;

YMEHUE YCTaHABJIMBATh B3aUMOCBSI3U MEXK]y OPraHOWJIAMU KJIETKH U UX
GYHKIUSAMU, CTPOCHHEM KIJIETOK Pa3HbIX TKaHEW M UX (PYHKUMUSIMHU, MEXIY
OpraHamMM M CHUCTEMaMU OpPraHOB y PACTCHUH, >KMBOTHBIX W YEJIOBEKA U MX
GYHKIUSAMU, MEXAY CUCTEMaMU OPraHOB M UX (DYHKIHUAMH, MEXIY dTanamu
oOMeHa BENIECTB, JTalamMu KJIETOYHOIO IMKJIa M JKU3HEHHBIX I[UKIIOB
OpraHu3MOB, ATalaMy 3MOPUOHAIILHOTO Pa3BUTHSI, TEHOTUIIOM U (DEHOTHUIIOM,
(dbeHoTunoM U (pakTopaMu cpeabl OOUTAHMUS;

YMEHUE BBISBIISATH OTJIUYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA,

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTUYECKYIO
TEPMUHOJIOTUI0 W CHUMBOJIMKY JUIsl JOKa3aTelibCTBA POJACTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHUE peliatb OWOJOTUYECKHE 3a/Jaud, BBISBISATH  MPUUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIETyEMbIMU OMOJOTMUYECKUMH MPOIECCaMU U
SIBJICHUSIMM, JIeJlaTh BBIBOJIBI W TPOTHO3bl HAa OCHOBAHUM TOJYYEHHBIX
pe3ynbTaTOB;

YMEHUE BBINOJIHATH J1a00OpaTOpPHbIE U MpaKTUYECKUE padoThl, COOIIOAATH
npaBuiia rpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HX IKCICPUMEHTATHHBIMH
cpeacTBaMH, (POpMyaupysl 1€Jib UCCIEIOBaHUS, aHAIU3UPOBATH IMOJTYyUYECHHbBIC
pe3yJbTaThl U JeaTh BHIBOIBI;

YMEHUE y4acTBOBaTh B YUEOHO-HCCIIEIOBATEIILCKON paboTe o OMOI0THH,
AKOJIOTMHM U MEAUIIMHE, TPOBOJIUMOM Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTABIATh IOJIYYEHHBIE  PE3yJbTaThl HAa  YYCHUUYECKHUX
KOH(hepeHUUsX;

YMEHUE OIICHMBATh 3THUYECKUE AaCIEKThl COBPEMEHHBIX MCCJICIOBAaHUN B
obsact  OMOJIOTMM U MEIUUUHBI  (KJIOHMPOBAHUE, HCKYCCTBEHHOE



OIIOAOTBOPEHHUE, HANPABIEHHOE U3MEHEHUE I'€HOMA U CO3[JaHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccuoHanbHON
JIESITCIBHOCTH B 00JacTH  OHMOJOTHMH, MCOUIIMHBI, OHOTCXHOJIOTHH,
BETEPUHAPHH, CEIBCKOIO XO35AMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIIyOJIsaTh
NO3HABATEJbHbBIII ~ WMHTEPEC, HAIpaBJICHHBIM HAa  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIONICH Mpodeccur M MPOJIOHKEHUE OMOJIOTHYECKOro 00pa3oBaHus
B OpraHU3aLMIX CPEAHEr0 MPO(HECCHOHATBHOTO U BBICILIETO 00pa30BaHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs y4yeOHOro mpenmera «buosnorus» B
11 knacce nOJXHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAy4YHOMU
KapTUHBl MHPA, B MO3HAHUMU 3aKOHOB MPUPOABI U PEUICHUU SKOJIOTHYECKUX
npoOJeM 4YelOoBEeYeCTBa, a TAaKKe B PELIEHWU BOMNPOCOB PALUOHAIBHOIO
IPUPOAOIIONb30BaHUA, U B (POPMHUPOBAHMU LIEHHOCTHOI'O OTHOLUEHUS K
npupoze, OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOEKHBIX yUEHbBIX-
OHMOJIOrOB B pa3BUTHE OMOJIOTUY;

YMEHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHWUW, KOTOpas BKIKOYAET
ONpeJeeHUs] U MOHUMAHUE CYIIHOCTH OCHOBOIOJATaOMMX OUOJIOTMYECKUX
TEPMUHOB M TOHATHM (BHJ, SKOcucTeMa, Onocdepa), OMOJOTHYECKUE TEOPHUHU
(@BomouMoHHas Teopust Y. JlapBuHA, CHUHTETHMYECKas TEOPHsl SBOJIIOLIMH),
yuenust (A. H. CeBepuoBa — O HyTAX M HampaBieHMsX 3Boiouuu, B.J.
Bepnaackoro — o 6uocdepe), 3akonbl (reHeTHYeckoro paBHoBecus JIx. Xapau
u B. BaitnGepra, 3apoasiieBoro cxoactsa K. M. bapa), npaBuia (MUHUMyMa
1O. JInbuxa, 3K0JI0rM4ecKo MUpaMuUIbl SHEPTUH), TUIIOTE3bI (TUIIOTE3a «MUPA
PHK» V. I'unGepta);

yMEHUE  BIAJETh OCHOBHBIMH  METOJAaMU  HAy4YHOIO  IIO3HAHMS,
UCIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCIEAOBAHMIX JKUBBIX OOBEKTOB H
AKOCHUCTEM (OmMHUCaHue, U3MEpPEeHHe, HAOII0JICHUE, DKCIEPUMEHT), Croco0aMu
BBISIBJICHUS U OTICHKW aHTPOIIOTC€HHBIX N3MEHECHHI B TIPUPOIC;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IPHU3HAKHU: BHJIOB, OHOrEOLIEHO30B,
AKOCHUCTEM U Ouocdepsl, CTAOMIU3UPYIOUIETO, JABUKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'O otOopa, AJIIONaTPUYECKOTO u CUMITIaTPUYECKOTrO
BUJI000pa30BaHus, BIUAHUS JBWXKYLIMX CHJI SBOJIOUMKA Ha TIeHOPOH]
NOMYJISIUUHU, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpe/ie OOMTaHusl, YepeJ0BaHUs
HaIpaBJICHUI 3BOJIIOLIMM, KPYrOBOpOTa BEUIECTB W IIOTOKAa DJHEPruu B
9KOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY MPOLECCaMU 3BOJIIOLIMH,
JBIKYIIMMH CUJIAMU aHTPONOre€HEe3a, KOMIIOHEHTAMU PA3JIMYHbIX S3KOCUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISBJIATH  OTIWYUTCIBHBIC TPHU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie 00MTaHus, aOMOTUYECKUX U OMOTHYECKHUX
KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBA3€H OpraHM3MOB B COOOLIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIIUE ApPryMEHTBI, OHOJOTMYECKYIO
TEPMUHOJIOTHUIO M CHUMBOJIMKY JUISl J0Ka3aTelbCTBA POJCTBA OPraHMW3MOB
pPa3HbIX CHUCTEMATHYECKUX TpYyMN, B3aUMOCBSI3U OPraHu3MOB U  CPEbl
oOWUTaHUs, €IMHCTBA YEJIOBEUYECKMX pac, HEOOXOAMMOCTH COXPaHEHHUS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK yCIIOBUS COCYLIECTBOBAHUS MPUPOABI U
YeJI0BEYECTBA;



yMEHHE pelaTh OHOJOTMYECKHE 3a/ladyd, BBIBISATH MPHUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXIY HCCIEAYEMbIMH OMOJOTHUYECKUMHU MPOIECCaMU U
SBIICHUSIMHU, JIeNaTh BBIBOJABI W TPOTHO3BI HA OCHOBAHMM MOJTYYEHHBIX
pE3yIIbTaTOB;

YMEHUE BBINOJIHATH J1a00OpaTOpPHbIE U MpaKTUYECKUE padoThl, COOIOAATH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HUX HKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMyIHpys Ledb WCCIEIOBaHUS, aHATM3UPOBATH IMOJTYUYCHHBIC
pE3yJIbTATHI U AENATh BBIBOIBL;

YMEHUE y4acTBOBaTh B YU4EOHO-HCCIIEIOBATEIILCKON paboTe o OMOI0THH,
HKOJIOTMH U MEJIUIIMHE, TPOBOANMON Ha 0a3e MIKOJIBHBIX HAYyYHBIX OOIIECTB, U
nyOIMYHO  TPEACTaBISATh TOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUECKUX
KOH(hepeHUUsX;

YMEHHE OICHUBATh TUIIOTE3bl U TEOPUHU O TMPOUCXOXKICHUH KU3HH,
YeloBeKa M YEJIOBEYECKHMX pac, O NpUYMHAX, TMOCIEICTBUSAX M CHocobax
peIoTBpalleHus rI100aJbHbIX U3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccuoHanbHON
JESTeNbHOCTY B 00MAacTH OHWOJOTHH, DJKOJOTHH, MPHPOIONOIH30BaHUS,
MEJMIIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA,
NUIIEBOM  MPOMBIIIJICHHOCTH,  yIrAyONaTh  TO3HABATENbHBIA  HHTEPEC,
HaIpaBJICHHbII HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH mpodeccun Hu
NPOAOKEHNE OMOJOTMYECKOTO OOpa3oBaHMS B OPraHU3alUsAX CPEAHETO
po(eCCUOHATILHOTO 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

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoTbI

IIpakTnyeckue
padoThbI

Jlara
U3yYeHUs

DJieKTpoHHbIe HH(POBbIE 00pa3oBaTe/IbHbIE

buonorust kak KOMIUICKCHAsI
HayKa U KaK 4acTh
COBPEMEHHOT0 00IIeCTBa

bubmuoreka [{OK htt

JKuBnie cucTteMbl U UX
CBOMCTBA

bu6nmoreka [{OK htt

YpoBHEBas opranuzanus
KHBBIX CUCTEM

bu6mmoreka LIOK https://lesson.edu.ru/lesson/4e8

Hcropus oTkpeITUS 1
U3Y4YECHUS KIIETKH.
Kunerounas teopus

bubanothttps:/lesson.edu.ru/lesson/070c3elb-ed0e

Meroasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas pabora
«M3ydyenne MeTo10B
KJIETOYHOU OMOJIOTHH
(xpomarorpadus,
anexTpodopes,
nuddepeHnmranibHoe
uentpudyruposanue, [111P)»

0.5

bu6mmoreka LIOK https://lesson.edu.ru/06/10




XUMHUYECKUN COCTAB KJIETKA

butmmoreka I{OK https://lesson.edu.ru/lesson/f01

MuHepanbHbIe BEIIECTBA
KJIETKH, UX OMOJIOrHYecKast
poITh

bubnuoreka I{OK https://lesson.edu.ru/lesson/f01

Opranuueckue BeniecTBa
KJIETKU — OETKU.
JlaboparopHas pabota
«O6Hapyx)eHHne OEIKOB ¢
MOMOIIbIO KAYECTBEHHBIX
peaxkuuiny

0.5

Bu6nuoreka LIOK https://lesson.edu.ru/lesson/724

CaoiicTBa, Kiaccudukanus u
¢byHKIMN O6€IKOB

bu6nmoreka [{OK htt

10

Opl"aHI/ILIeCKI/IC BCIICCTBA
KIIETKHW — YIJIEBOJbI

bu6nmoreka [{OK htt

11

Oprannueckue BEniecTBa
KJICTKU — JIUTTUBI

Bubnmorexa 1

12

HYKJ'IGI/IHOBI)IC KUCJIOTHEI.
JAHK u PHK. JIabopatopHas
pabora «MccnenoBanue
HYKJ'IGI/IHOBI)IX KHCJIIOT,
BBIJICJIEHHBIX U3 KJIIETOK
pa3J’II/I‘-IHI)IX OpFaHI/ISMOB»

0.5

bu6mmoreka IIOK https://lesson.edu.ru/lesson/3b1

13

Crpoenue u Gpynkiun ATO.
Apyrue
HYKJIe03uaTprudochaThl
(HT®)

bu6mmoreka LIOK https://lesson.edu.ru/lesson/3b1




14

CexBennpoBanue JIHK.
MeToabl TCHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

bubnuoteka L{OK https://lesson.edu.ru/lesson/3b1

15

Meroas! CTpYKTYpHOMR
ouonoruu

bubmuoreka I{OKhttps://lesson.edu.ru/lesson/5¢52

16

THuIIBI KJIETOK.
[Ipokapuorrueckas KieTka

bubmuoreka I{OK https://lesson.edu.ru/lesson/86¢

17

CrpoeHune 3ykapuoTH4eCKOU
kieTku. [Ipaktnueckas
pabota «l3ydeHue cBOICTB
KJIETOYHOM MeMOpaHbI»

0.5

bubmuoreka [{OKhttps://lesson.edu.ru/lesson/86¢0

18

[ToBepxHOCTHBIN anmapar
KJICTKH

bubnuoreka LIOK https://lesson.edu.ru/lesson/86¢

19

OnHomMeMOpaHHbIe
OPTaHOMIbI KIIETKH.
[IpakTnueckas pabora
«V3yueHne nBUKEHUS
[UTOIIIIa3MBbI B
PACTHTENBHBIX KIETKAX)

0.5

bu6mmoreka I1OKhttps://lesson.edu.ru/lesson/86¢0

20

[TonyaBTOHOMHBIE
OpraHoOn bl KJICTKH:
MUTOXOHJIPUH, TTACTUIBL.
JlabopaTopHas pabota
«HMccnenoBanue mia3mMoamn3a
U JETIIa3MOJIN3a B
PACTUTEIBHBIX KIETKAX)

0.5

but6mmoreka I{OK https://lesson.edu.ru/lesson/86¢




21

HemeMOpanHbie opraHou/IbI
KJIETKU

bu6mmoreka LIOK https://lesson.edu.ru/lesson/86¢

22

Crpoenue u GpyHKINH 1pa

Bbu6nuoreka LIOK https://lesson.edu.ru/lesson/081

23

CpaBHuTenbHas
XapaKTepUCTHUKA KIIETOK
sykapHot. JlabopaTopHas
pabora «3ydeHne cTpoeHus
KJIETOK Pa3JIUYHBIX
OpPTaHU3MOB»

0.5

bubmuoreka [{OK htt

24

AccuMunanus u
TUCCUMMIISILIAS — JBE
CTOPOHBI META00IHU3MA.
Turbel 0OMeHa BEIIECTB.
JlaboparopHas pabota
«3yueHne KaTallnTHIECKON
aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMIIIa3bl WIN
KaTaJasbl)»

bubnuotexa LHOK https://lesson.edu.ru/lesson/05b

25

DepMEHTaTUBHBIN XapakTep
peaKuuil KIeTOYHOTO
MeTabosu3ma.
JlaGoparopHas paboTa
«M3yuenue
(hepMEeHTaTUBHOTO
pacIIeTieHus epoKCHIa
BOJIOPOJIa B PACTUTEIILHBIX U
KUBOTHBIX KJIETKAX)

0.5

bubnuoteka L{OK, https://resh.edu.ru/subject/5/10




benku-akTuBaTOpHl U OENKU-

26 0 bu6mmorteka IIOK https://lesson.edu.ru/lesson/cdc
MHTHUOUTOPBI
ABTOTpOGHBIN THIT OOMEHA
27 0 bubmuoreka IL{OKhttps://lesson.edu.ru/lesson/27¢5
BEIIIECTB
28 ®doTtocunTEe3 0 bubnuoreka LIOK https://lesson.edu.ru/lesson/27¢
Xemocunres. JlaboparopHas
0 C
29 panoTa «paBHeHHe 0.5 https://resh.edu.ru/subject/lesson/3917/start/46777/
mporeccoB POTOCUHTE3A U
XEMOCHHTE3a»
AHa’pOoOHbBIE OPTaHU3MBI.
Bunpl 6poxenus.
30 JlabopaTopHas pabora 0 https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bbo
«CpaBHEHHE MTPOIIECCOB
OpO’KEHUS U ABIXaHUSD)
AdpoOHbBIE OPraHU3MBI.
31 DTanbl 3HEPreTHUYECKOTO 0 bubnnoreka [{OK htt
oOMeHa
DHeprust MEMOPaHHOTO
IpaJeHTa MPOTOHOB.
32 bubnnoreka [JOK
Cunre3 AT®: pabora 0 1
npoToHHON AT®-cuHTa3bI
13 Peakuuu MmaTpuyHOTO 0 bubnnoreka [IOK , https:/lesson.edu.ru/lesson/05
CHUHTE3a 684401 1/biosintez-belka-6844018, https://resh.edu.r
34 Tpanckpunuus — 0 bubnuoreka LIOK https://lesson.edu.ru/lesson/05b
MarpuyHblid cuaTe3 PHK https://www.yaklass.ru/p/biologia/10-klass/vnutrikle
35 Tpancnauus u e€ 3Tarnbl 0 bu6nuoreka LIOK https://lesson.edu.ru/lesson/05b




6844011/biosintez-belka-6844018

36

KonupoBanue aMUHOKHCIIOT.
Ponb pubocom B 6uocuHTE3€
Oenka

bubmuoreka I{OK , https:/lesson.edu.ru/lesson/05
684401 1/biosintez-belka-6844018

37

Opranuszaius reaoma y
MIPOKApUOT U AYKapuoT

bubmuoreka L{OK  https://lesson.edu.ru/lesson/08 1

38

MOHGKYJIHPHLIG MCXaHU3MbI
9KCTIPECCUH TEHOB Y
9YKapHoT

bu6nuoreka [JOK

39

Bupycbl — BHEKIETOUHBIE
(hOpMBI KU3HH U
o0JMraTHbIC TAPA3HUTHI.
[IpakTuueckas pabora
«Co3znanue Moelid BUPYCa

0.5

bubmmoteka [{OK .https://lesson.edu.ru/lesson/eb3

40

BupycHsle 3a0051eBaHMs
YeJI0BEKA, )KUBOTHBIX,
pacTeHuin

bu6mmoreka [{OK htt

41

HanorexHojoruu B
OHOJIOTHU U MEIULINHE

but6mmoreka [JOK

42

JKM3HEHHBIN TUKIT KIETKH

bubmuoteka LHOK, https://lesson.edu.ru/lesson/a49

43

Matpuunsiii cunre3 JJHK

bubmuoteka L{OK https://lesson.edu.ru/lesson/05b

44

XpomocoMmsl. JlaboparopHas
pabora «/3ydyenue
XPOMOCOM Ha FOTOBBIX
MHKpOnpenapaTax»

0.5

bu6nuoreka [JOK

45

I[eHeHI/Ie KJIICTKHM — MHUTO3

bubmuoteka I{OK. ,https://lesson.edu.ru/lesson/a49




Tune! kitetok. Kapuokunes u
muTokuHe3. JlaboparopHas
pabora «Habmronenue

46 MHUTO3a B KJICTKaX KOHYHUKA ! 0 05 bubmmorexa LOK,
KOpeEIIKa JTyKa (Ha TOTOBBIX
MHUKpOTpenaparax)»
47 EZ?;:T;;;K;SHGHHOFO 1 0 0 bu6nmoreka LIOK https://lesson.edu.ru/lesson/f6d3
48 Opranusm Kak eMHOE 1eJI0e 1 0 0 bubnuorexa [JOK
TkaHH pacTeHUN.
o | oo |
pacTeHU»
TkaHU )KUBOTHBIX U
o | o o |
KUBOTHBIX)
Opranbl. CUCTEMBI OPTaHOB.
51 f;i;i:?ﬂ?{j;rzzizm 1 0 0.5 but6mmoreka [{OK
[BETKOBOT'O PAaCTCHHS
52 Ormopa Tena opraHu3MoOB 1 0 0 bubmuorexa [JOK
53 JIBr>KeHrEe OpraHu3MOB 1 0 0 bubnuorexa [JOK
54 [Iuranue opranu3smMoB 1 0 0 bu6nmoreka [IOK
55 [IuTanue mMo3BOHOYHBIX 1 0 0 bu6nmoreka [JOK

JKHMBOTHBIX.




[InmeBapuTenbHas cucTeMa

YeJI0BeKa
56 JpIxanue oprannu3MoB 0 bubmmorexa [JOK
57 JlpIxaHue MO3BOHOYHBIX 0 BuGmorexa LOK
KUBOTHBIX U YETIOBEKA
58 Tparcniopt Betuects y 0 bubmmoreka [JOK
OpraHU3MOB
KposeHocHas cucrema
59 TTO3BOHOYHBIX JKMBOTHBIX U 0 bubmuorexa [JOK
YeJIOBEKa
60 Brinenenue y opranusmMoB bubnuorexa [JOK
61 3amura y opraHu3MoB bubnmnorexa [JOK
6 HNmmyHHas cuctema 0 BuGmorexa LOK
YelioBeKa
63 i::jﬁiﬁr;)zg’r:mmw 0 bubnnorexa [HOK
I'ymopanbHas peryssius u
64 SHJIOKpUHHAS CUCTEMaA 0 but6mmoreka [JOK
YKUBOTHBIX U YEJIOBEKA
65 iiiﬁ;giiiMHomeHHﬁ 0 Bbu6nuoreka LIOKhttps://lesson.edu.ru/lesson/44d2
66 [TosnoBoe pa3MHOK€EHUE bubnnorexa [{OKhttps://lesson.edu.ru/lesson/0f5
67 Meiio3 bubmuoreka [{OKhttps://lesson.edu.ru/lesson/0f5
68 ["ametorenes. O6pa3oBanue 0.5 bubmuorexa [JOK

1 pa3BUTHE MMOJIOBBIX KJICTOK.




JlabopaTopHas pabota
«M3ydenue crpoenus
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»

69

NuauBuyansHOE pa3BUTHE
OpraHnu3MOB — OHTOTE€HE3

Bbubnuoreka LIOKhttps://lesson.edu.ru/lesson/c081

70

3akiajKa OpraHoB U TKaHEH
13 3apOJIbIIIEBHIX TUCTKOB

bubnmorexa [{OKhttps://resh.edu.ru/subject/5/10/,

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGoparopHas paboTa
«BbIsiBI€HNE TPU3HAKOB
CXOJICTBA 3apOAbIIIEH
MIO3BOHOYHBIX KUBOTHBIX)»

0.5

bubmuorexa [JOK

72

PasmuOXxeHMe U pazBuTHE
pacrenuii. JlaboparopHas
pabota «CTpoeHue opraHoB
Pa3MHOKEHHUS BBICIIUX
pacTEeHUID

0.5

bu6numoreka [JOK

73

Hctopus ctaHOBIEHUS U
pa3BUTHUS TEHETUKU KaK
HAyKH

bubnuoreka [{OKhttps://lesson.edu.ru/lesson/8088

74

OCHOBHBIC TIOHSATHS U
CHMBOJIBI T€HETHUKH.
JlabopaTopHas pabota
«JIpo3oduna kak 00BEKT
TCHETHYECKUX
UCCIICIOBAaHHI

0.5

oubmmoteka [{OK




75

3aKOHOMEPHOCTH
HacJIeI0OBaHMsI IPU3HAKOB.
MonorubpumaHoe
CKpEIlIMBaHUE.
[IpakTnueckas pabora
"H3yueHune pe3ynbTaToB
MOHOTHOPHIHOTO
CKpelIuBaHus y Apo30duinr"

0.5

bubmmoreka LIOK, https://lesson.edu.ru/lesson/da2

76

ITuTonormyeckrue OCHOBBI
MOHOTHOPHUIHOTO
CKPEIIUBAHUS

bubmuoteka [{OK, https:/lesson.edu.ru/lesson/da2

77

AHanusupyroiee
ckpemBanue. Henonnoe
AOMUHHUPOBAHUC

bu6mmoreka LIOK, https://lesson.edu.ru/lesson/da2

78

JuruOpuiHoe CKpeuuBaHue.
[IpakTnueckas pabora
«M3ydenue pe3yiabTaToB
JUTUOPUTHOTO CKpELIBaHU
y Ipo30(HIIBD)

0.5

bubmuoreka I{OK, https://lesson.edu.ru/lesson/679

79

I{utonornyeckue OCHOBBI
JTUTUOPUTHOTO CKPEITBAHU

bubmuoteka I{OK, https://lesson.edu.ru/lesson/679

80

CHCHHCHHOG HacJICJOBaHUC
IIPHU3HAKOB

bubmuoreka [{OK ,https://resh.edu.ru/subject/5/10

81

XpOMOCOMHas1 TEOPUs
HACJIeICTBEHHOCTH

bu6mmoreka LIOK, https://lesson.edu.ru/lesson/f9e

82

T'eneTuxa nona

bubmuoreka [{OK, https://resh.edu.ru/subject/5/10




83

T'enoTnn kak meocTHas
cHCTeMa

bubnnoreka L{OK, https:/resh.edu.ru/subject/5/10

84

I'eneTnueckuii KOHTPOJIIb
pa3BUTHUS PaCTCHUH,
JKUBOTHBIX U 4EJIOBEKA

bubmuotexa L{OK, https://lesson.edu.ru/lesson/143

85

MN3MeHUYHMBOCTH NIPU3HAKOB.
Bunwl n3smMeHuUnBOCTH

bubmuoreka [{OK. https://resh.edu.ru/subject/5/10

86

MonudukannonHas
M3MEHYUBOCTD

oubmmoteka L{OK, https://resh.edu.ru/subject/5/10/

87

BapuannoHHbI psig u
BapHallMOHHAs KpUBasl.
JlabopaTopHas pabora
«MccnenoBanue
3aKOHOMEPHOCTEN
MOIU(UKAITMOHHOMN
n3MeHunBocTU. [TocTpoenune
BapHAallMOHHOTO psiaa U
BAPUALIMOHHON KPUBOW»

0.5

bu6nmoreka LIOK, https://resh.edu.ru/subject/5/10

88

I'enoTnnmueckas
U3MEHYUBOCTD.
KomMOunatusHas
H3MEHYUBOCTD

bu6nuoreka LIOK, https://resh.edu.ru/subject/5/10

89

MyTanuronHas
W3MEHUYUBOCTbD.
[IpakTuueckas pabora
«MyTtanuu y apo30o¢uisl (Ha
TOTOBBIX

0.5

bu6nmoreka LIOK, https://resh.edu.ru/subject/5/10




MHUKpOTpenaparax)»

90

3aKOHOMEPHOCTH
MYTalMOHHOTO Mpolecca.
ONUreHeTHKa 1
SIIUTI'CHOMHUKA

bubmuoreka I{OK, https://resh.edu.ru/subject/5/10

91

I'enetnka uenoBeka.
[IpakTuyeckas padora
«CocraBiieHHe U aHATTN3
POIOCIOBHO

0.5

bubmuoreka I{OK, https://resh.edu.ru/subject/5/10

92

MeTtonasl METUITMHCKON
T€HETHKU

bubmuoreka I{OK, https://resh.edu.ru/subject/5/10

93

3HayeHne MEIUITNHCKON
T€HETUKH B
MPEIOTBPAICHUH U JICUSHUHN
FeHEeTUYECKUX 3a00JIeBaHMIt
yeJIoBeEKa

bu6numoreka LIOK, https://lesson.edu.ru/lesson/bb1

94

OCHOBHBIC TTOHSITHUS
cenekiun. JlaboparopHas
pabora «M3yueHnue copToB
KYJIbTYPHBIX PACTCHHI 1
TIOPOJ] TOMAITHUX
KUBOTHBIX)

0.5

bubmuoreka [{OK, https://resh.edu.ru/subject/5/10

95

MeTonab!l cenekInoHHON
pabotsl. JlaGopaTtopHas
pabota «3ydeHne MeTo10B
CEJIEKIIUU PACTECHUID)

0.5

bu6mmoreka [IOK




JlocTrmxeHus ceeKIun
pacTeHUI U KUBOTHBIX.

%6 [IpakTrueckas pabota ! 0 bubmmotexa LHOK
«IIpuBuBKa pacTeHn»
CoxpaHenue, u3y4eHue u

97 WCIIOJIb30BaHUE 1 0 bubmuorexa [JOK
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u
0Tpaciib IPOU3BO/ICTBA.

98 [IpakTudeckas pabora 1 0.5 bubnmoreka [{OK, https:/lesson.edu.ru/lesson/133
«M3yueHne oObEKTOB
OMOTEXHOJIOT I

99 OcHOBHbIE HaripaBneHm 1 0 BuGmorexa [OK
CUHTETUYECKON OMOJI0THN

10 XpOMOCOMHAs U T€HHAs 1 0 BuGmorexa LIOK

0 WH)KCHEPUS

10 Mennscrie 1 0 bu6mmoreka [IOK

1 OMOTEXHOJIOTUU

10 PesepBHBIil ypoK.

) [ToBTOpenue, 0600MIIEHNE, 1 0 bu6mmoreka [IOK
CUCTeMAaTH3alMsl 3HAaHUM

OBIIEE KOJIMYECTBO YACOB
102 13.5

I10 ITPOTPAMME




11 KITACC

N KosnyecTBO 4acoB DJIeKTPOHHBIE
; Nata uudposbie
n/ Tema ypoka KonTpoJibubie IIpakTH4eckue
Bcero U3yYeHUSs o0pa3oBaTte/ibHbIE

n padoThI padoTbI
pecypchbl
bubnuoteka

9 [OK https://lesson.edu.ru/
BOJIIOLMOHHAs Teopus Y.

1 Jlapsina 1 lesson/dbb6c1d1-cf9¢-
43b5-ae8c-1a4a8ea05{95?
backUrl=%2F06%2F11
but6mmoreka [{OK,
https://lesson.edu.ru/lesson
/6111c6b6-69b6-421c¢-

JIBUOKy1IHE CUTIBI 80bf-7dc4f8a6f511?

2 3BOJIIOLMH BUIOB 110 Y. 1 backUrl=%2F06%2F11,

HapBuny https://lesson.edu.ru/lesson
/923cbdce-4ef1-4295-
b67f-e268ad583¢c02?
backUrl=%2F06%2F11
bu6nmoreka 1IOK,

bopsba 3a cymecTBoBaHue, https://lesson.edu.ru/lesson

3 €CTECTBEHHBIN U 1 /304a891f-8df8-4b19-

HCKYCCTBEHHbIN 0TOOp 9753-813275cae0f6?
backUrl=%2F06%2F11

4 dopMupoBaHue 1 bubnuorexa [{OK.

CUHTETUYECKOM TeOpUn https://lesson.edu.ru/lesson
SBOJIOLIMN [7a22¢0f1-1169-4450-




8585-b2ad01be75af?
backUrl=%2F06%2F11

OTansl 3BOJIFOINIMOHHOI'O

but6mmoreka [{OK,

https://lesson.edu.ru/lesson

5 IpoLecca: MUKPOIBOJIFOLIMS /85e9b260-0018-458a-

Y MaKpOIBOJTFOLIHS 9e76-286103e5af16?
backUrl=%2F06%2F11
bubnuoreka
IIOK https://lesson.edu.ru/

[omynsaums — lesson/al156d7a4-2580-

6 3JIEMEHTApPHAS €AUHULIA 4£23-a777-188444dal572?
3BOJIFOLUU backUrl=%2F06%2F11
https://resh.edu.ru/subject/l
esson/4949/start/119943/
3aKOH r€HeTHYECKOI0

paBHoBecus JIx. Xapau, B.

Baitn6epra. JlaboparopHas

7 P PATOP 0.5 but6mmoreka [{OK,
pabota «BrisiBnenue

W3MEHYHMBOCTH Y 0coOei

OJTHOT'O BHJIa»
but6mmoreka [{OK,

DnemeHTapHbIe (HaKTOPbI ,

8 https://resh.edu.ru/subject/

ABOJTIOIIAN
5/11/

DddexT ocHOBaTEIS.

9 DddexT OyTHIIOIHOTO bubnmoreka [JOK

TOPJIBIIIIKA

10 Murpatuu. M3omnsun bubnmoreka [{OK,

MIONYJISLIAN:

https://resh.edu.ru/subject/




reorpaguyeckas,
OHOJIOTHYECKAs

11/

EctectBennsIit oTrO0p —

bubnuoreka [IOK,
https://lesson.edu.ru/lesson

11 Hanpassomuil Gpaxkrop /304a8911-8df8-4b19-
SBOJIIOLIUU 9753-813275cae0f6?
backUrl=%2F06%2F11
12 [TonoBoii oTOOp bu6muoteka [IOK
IIpumepsl
MIPUCTIOCOOICHUH Y
OpPTaHN3MOB:
MOpPQOIIOTHYECKHE,
¢buznonoruyeckue, Bubmorexa ITOK
SHOXUMUECKILE https://lesson.edu.ru/lesson
13 ’ 0.5 [4b60617f-48be-4b4b-
MOBEACHHECKHE. a371-6¢90263cb659?
JlaboparopHast pabora backUrl=%2F06%2F 11,
«IIpucmocobnenus
OpPraHU3MOB U UX
OTHOCHUTEJIbHAsS
1eJ1eCO00Pa3HOCTh
Buz, ero kputepuu u bubnuoreka L{OK,
cTpykTypa. JlaboparopHas https://lesson.edu.ru/lesson
14 pabora «CpaBHEHHE BUIOB 0.5 /6111c6b6-69b6-421c-
10 MOP(}OTOTHIECKOMY 80bf-7dc4f8a6f511?
KPHTEPHIOY backUrl=%2F06%2F11
15 CrpykTypa BUIa bubmuoreka [{OK,

https://lesson.edu.ru/lesson




[6111c6b6-69b6-421¢-
80bf-7dc4{8a6f511?
backUrl=%2F06%2F11,
https://resh.edu.ru/subject/
511/

Bunoo6pa3oBanue kak

but6mmoreka [JOK ,

https://lesson.edu.ru/lesson

16 pe3yJibTar /bac095e5-fa3b-43¢0-

MUKPOIBOIIOLUU ael8-f48043f9bdfe?
backUrl=%2F06%2F11

CBs13b MUKPOSBOIIOIHH U

17 P t bubmuoreka [{OK,
SMIUIEMHOJIOTHH
Maxkpo3Botorus.
ITameoHTOIOrMUECKHE

18 bubmuoreka [JOK
METO/bl U3YUYEHUS
SBOJIIOLMHU
buoreorpaduyeckue

19 METO/Ibl U3YUYEHUS but6mmoreka [JOK
SBOJIIOLHMHI
DOMOpHOJIOTHYECKUE U
CpPaBHUTEIILHO-

20 P bubnuorexa [JOK
MOP(OIOTHUECKHE METOTBI
W3YYEHUS SBOJIIOIUU

21 [Ipucnoco0neHHOCTh 0.5 bubmuoreka [{OK,

OpPTraHU3MOB KaK pe3yJbTaT
MHUKPO3BOJTIOIUH.
JlabopaTopHas pabora




«M3yuenune apomopdo30B U
WIMOAJANTalNN y
pacTeHU 1 )KUBOTHBIX»

MounekyisapHo-
TE€HETHUYECKUE,

22 OMOXMMUYCSCKHUE U but6mmoreka [{OK
MaTeMaTUYECKHE METO/IbI
W3Y4YEHUS IBOJTIOITUN

” OO6mire 3aKOHOMEPHOCTH BuGmiorexa LIOK
3BOJTIOLUHU
AnanTuBHas paaualus.

24 HepaBHoMepHOCTH TEMIIOB bubmmoreka [IOK
3BOJIIOLIUN

but6mmoreka [{OK,

Hay4neie rumnoressl https://lesson.edu.ru/lesson

25 MPOUCXOKICHUS KU3HU Ha /54196a99-57e3-4914-
ZeMiie 9da0-ba9bad6f0889?

backUrl=%2F06%2F11

JloHayuHble

26 IIpEJICTaBICHUS O bubnuoteka [IOK
3apOKICHUH KU3HU
OcHOBHBIE 3Tanbl

27 HEOPraHUYECKOU bubnmoreka [JOK
3BOJIIOLIUU

28 ['unoTe3s! 3apokaeHUS bubnuoteka

KHU3HU

IIOKhttps://lesson.edu.ru/l
esson/54196a99-57e3-




4914-9da0-ba9bad6f0889?
backUrl=%2F06%2F11

29

Uctopus 3emnn 1 MeToabl
€€ U3y4eHMUS.
JlabopaTopHas paboTa
«M3yueHne u onrcanue
MCKOMaeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY

0.5

but6mmoreka [{OK,

30

HauanbHble 3Tambl
opraHquCKoﬁ 3BOJIFOIINH

but6moreka [{OK,

31

DBOJIONMS 3YKapHOT

but6mmoreka [IOK

32

OcHOBHBIE 3Tarbl
SBOJIOLIMU PACTUTEIHHOTO
mupa. IIpaktndeckas
pabora «3yueHune
0COOEHHOCTEH CTpOeHus
pacTeHui pa3HbIX
OTJIEJIOBY

0.5

but6mmoreka [JOK

33

OCHOBHBIE dTaIbl
JBOJIFOLUU KUBOTHOT'O
Mupa

but6mmoreka [IOK

34

DBOJIFOINS )KHUBOTHBIX.
[IpakTrueckas pabora
«M3yuenune ocobeHHOCTEH
CTPOCHUA ITO3BOHOYHBIX
KHUBOTHBIX»

0.5

bubnuorexka [JOK

35

PasBurwne xu3Hu Ha 3eMiie

bubnuoreka [JOK




I10 5paM U Mnepruogam

MaccoBble BBIMUPAHUS —

36 3KOJIOTHYECKHE KPU3UCHI bubnmorexa [JOK
MIPOIILIOTO
CoBpeMeHHbII
37 JKOJIOTUYECKUM KPU3UC, bubnmnorexa [JOK
€ro 0COOCHHOCTH
CoBpeMeHHas cuctema
38 P bubmuoreka [JOK
OpPraHUYECKOTO MPOIIIOTO
OcHOBHBIE
39 CHUCTEMaTUYECKHUE TPYIIIIbI bubnuorexa [JOK
OpraHU3MOB
AHTpononorus — Hayka o
40 P Y bubnuorexa [JOK
YeJI0BEKE
bubnuoteka
P N IOKhttps://lesson.edu.ru/l
a3BUTHE MPEJICTABIICHUN O
H MIPOUCXOXKJICHUN YEeIIOBEKa esson/dd]6acdS-ddb-
P A 4¢08-2329-6de2£a101073?
backUrl=%2F06%2F11
MecTo yenoBeka B CHCTEME
OpPraHn4YCCKOTro MHpa. Bubnuorteka
JlaGoparophas padota IOKhttps://lesson.edu.ru/l
42 «M3ydenne ocoOeHHOCTEH 0.5 esson/49e6ffd1-eedf-43b2-
CTPOCHHUS CKeJeTa 8d0b-2£170126ftb?
YeJI0BEKA, CBA3AHHBIX C backUrl=%2F06%2F11
MIPSIMOXOXKIICHHE M)
43 JIBMXKyIIHUE CUJTBI Bubnuoreka




OKhttps://lesson.edu.ru/I
esson/375dd554-099c¢-

aHTpOHOreHe3a
p 4091-846a-4¢30dc63346d?
backUrl=%2F06%2F11
CooTHOILIIEHHE
44 OHMOIOTMYECKUX U
COIMAITBHBIX (PaKTOPOB B
AHTPOIIOTCHE3e
bubnuoreka [JOK
o https://lesson.edu.ru/lesson
CHOBHBIE CTa U
45 AHTDOMOreHEsa /4a3e94d7-80fe-4ae2-
potioTeHes b0cb-607d35bebf80?
backUrl=%2F06%2F11
ITaneoreneTnka u
46 but6mmoreka [JOK
aJIcOreHOMHUKA
OBOJIIOIINS COBPEMEHHOTO
47 t P bubnuorexa [JOK
yeJI0BEKa
UYenoBedeckue pachl. Bubnmorexa IHOK,
https://lesson.edu.ru/lesson
[Ipaktuyeckas padora
48 1 0.5 [6bft6946-b615-49a6-
« 3yquI/IUe SKOJIOTUUECKHX 2460-5ab6eac5 30487
AIAIITATHH HeJIOBCKA) backUrl=%2F06%2F11
MexguciurInHapHbIe
49 S P but6mmoreka [IOK
METO/IbI AaHTPOTIOJIOTUN
3apokIeHue U pa3BUTHE
50 PO P bubnuorexa [JOK
SKOJIOTUH
51 MeToabI SKOJIOTUH. 0.5 bubnuoreka [JOK




JlabopaTopHas paboTa
«3yueHne meToaoB
IKOJIOTHYECKUX
HCCIICIOBAHUIN

3HaYeHNE IKOJIOTUIECKAX

52 . bubnunoreka [JOK
3HAHWH I YeTT0BeKa
53 Okosorndeckue GpaKTopbl bu6mmoreka [IOK
AbuoTtnyeckue (HakTophl.
CBeT Kak 3KOJIOTUYECKUM Bubmmoreka LIOK,
¢bakrop. JlabopaTopHas https://lesson.edu.ru/lesson
54 pabota «BrisiBnenue 0.5 [7b5d33d5-1ctb-47db-
npucnocoOIeHui 807¢-85928f9110ee?
OpTaHH3MOB K BIHSHUIO backUrl=%2F06%2F11
CBETa»
AbuoTtnyeckue (HakTophl.
Temneparypa kak
HKOJIOTHUECKHUI (PakTop. Bubmnorexa LOK,
JNaGoparopuas paGora https://lesson.edu.ru/lesson
35 0.5 /7b5d33d5-1cfb-47db-
«Beupnerne 807e-85928f9110ee?
mpHcriocoOeHHit backUrl=%2F06%2F11
OpPTraHU3MOB K BIIMSHUIO
TeMIIepaTypbh»
56 AbGuoTtndeckue haKkTOpHI. 0.5 bubnuoreka [JOK

BnaxnaocTh Kak
9KOJIOTMYECKUH (HaKTOop.
JIaGoparopHas pabota
«AHATOMHYECKHE




0COOCHHOCTH pacTeHUM U3
Pa3HBIX MECT OOUTAHUS»

57

Cpenbl oOuTaHus
OpPraHU3MOB

bu6nuoreka [JOK

58

buonornueckue puTMbl

bubnuoreka [JOK

59

XKuznennsie Gopmel
OpraHu3MOB

but6mmoreka [JOK

60

buoTtnueckue daxkTopsl

but6mmoreka [IOK

61

3HaueHne OMOTHYECKHUX
B3aNMOJCUCTBHI I
CYIIIECTBOBAHHUS
OpPTraHHU3MOB B cpeJie
oouTaHus

bubmmoreka [{OK

62

DKOJIIOTUYECKHUE
XapaKTEPUCTUKHU
MOMYJIALINH

but6mmoreka [IOK

63

OcHoBHbIE TIOKa3aTENN
MOIMYJISILIUM: YUCIIEHHOCTb,
IUIOTHOCTB, BO3pAcTHAs U
10JIOBAsi CTPYKTypa

bubnuoreka [JOK

64

OcHOBHbIE TTOKA3aTENU
MOMYJISIIIAK: POKIAEMOCTb,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPAIIUU

butmmoreka [{Ox

65

DKojoruueckasi CTpykrypa
MOMYJISIIHH

but6mmoreka [JOK




66

JInHaMuKa MOIyJISIIUK U €€
peryusanus

but6mmoreka [IOK

67

Kpussie pocra
YUCJICHHOCTH MOMYJIALIMH.
Kpusble BbIKUBaHUSA

but6mmoreka [IOK

68

DKoslornyeckas HUIlA
Buza. JlaboparopHas
pabota «IIpucnocobneHus
CEMsIH PaCTCHUH K
pacceIeHuIo»

0.5

bubnuoreka [JOK

69

Buna xkak cucrema
MOy JISALANA

but6mmoreka [JOK

70

3aKOHOMEPHOCTH
MTOBEJICHUS U MUTPALIHA
>KUBOTHBIX

but6mmoreka [JOK

71

Co00I111eCTBO OPraHU3MOB
— OHOIIEHO03

but6mmoreka [JOK

72

DKocucTema Kak OTKpbITas
cucTeMa

bub6nuorexka [JOK

73

Kpyrosopot Bemiects u
MOTOK 3HEPTUH B
JKOCUCTEME

bubnuoreka [IOK

74

OCHOBHBIE TOKA3aTEIN
3KOCUCTEMBI

bu6nuoreka [JOK

75

DKOJIOTHYECKHUE IMUpaMU/Ibl

but6mmoreka [JOK

76

M3menenuns cooOmecTs —

but6mmoreka [IOK




CYKIIECCUH

71

[IpupoaHbIE 3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKocucTemMsl Mopel 1
OKEaHOB

bu6nuoreka [JOK

78

IIpuponHbIE SKOCUCTEMBI.
DKOCUCTEMBI TYHJP, JIECOB,
CTENeH, IyCThIHb

bubnuoreka [JOK

79

AHTpOHOFCHHHC
OKOCHCTCMBI

but6mmoreka [JOK

80

YpOosKoCcHCTEMBI.
[TpakTuueckas pabora
«W3ydenue u onucaHue
ypOOIKOCUCTEMBI»

0.5

but6mmoreka [IOK

81

3aKOHOMEPHOCTH
(opMHPOBAHUS OCHOBHBIX
B3aUMOJICUCTBUI
OpPraHU3MOB B H9KOCUCTEMAX

but6mmoreka [JOK

82

MexaHNU3MBI BO3JECHCTBHS
3arpsA3HEHUM Pa3HBIX TUIIOB
Ha CyOOpPTaHU3MEHHOM,
OpraHU3MEHHOM,
MONYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

but6mmoreka [IOK

83

buocdepa —
oOmernIaneTapHas

but6mmoreka [IOK




o0oJ10uKka 3emMitn

VYuenne B. U.

84 bubmuoreka [JOK
Bepnazackoro o 6uocdepe 1
3aKOHOMEpPHOCTHU

85 P but6mmoreka [JOK
CYIIECTBOBaHUs OHOCHEpHI
KpyroBopoTs! BeriecTs u

86 124 P but6mmoreka [JOK
OMOreOXMMHYECKUE ITUKIIBI
30HABHOCTH OHOCHEPHI.

87 Pep bubnuotexa [JOK
OcHoBHbIE OMOMBI CYIIIU

88 YcroitunBocTh OnoCcheps bubnuorexa [JOK
DKOJIOTUYECKHE KPU3UCHI U

89 P bubmuoreka [JOK
WX TPUYUHBI
BozneiicTBue uenoBeka Ha

90 but6mmoreka [IOK
ounochepy
AHTpOIIOreHHOE
BO3JICCTBHE HA

91 . bubnuorexa [JOK
pacTUTENbHBINA U
YKUBOTHBIN MUP

92 Oxpana npupoIbt bubnuorexa [JOK
OCHOBHBIE IPUHIUIIBI

93 YCTOMYMBOTO Pa3BUTHS bubnuorexa [JOK
YeIIOBEYECTBA U TIPUPO/IBI

94 PannonansHoOE bubmuoreka [JOK

MIPUPOJIOTIONH30BAHUE U
COXpaHEHUE
OHMOJIOTUYECKOTO




pazHooOpa3us 3emin

95

O060061eHne 10 TeMe
«MuKpodBOIIOLNS U €€
pe3yJIbTaThl»

bubnuoreka [JOK

96

O0o01eHnue 1o Teme
«MaxkpodBosronys u €€
pe3yabTaThDY

bubnuoreka [IOK

97

O0600111eHIE IO TEME
«[IpoucxoxacHue u
pa3BUTHE )KU3HU Ha 3eMIIe»

but6mmoreka [JOK

98

O0001IEHE TI0 TEME
«ITpoucxoxaenue
YeJI0BEKa — aHTPOTIOTCHE3)

but6mmoreka [JOK

99

O60061eHne o Teme
«OKOJIOTHS — HayKa O
B3aMMOOTHOIICHHSIX
OpPTaHU3MOBY»

but6mmoreka [JOK

100

O6001IeHNe IO TEME
«Opranusmsl 1 cpena
oOuTaHUs»

but6mmoreka [IOK

101

O000111eHIE 10 TEME
«IKO0IOTUA BUIOB U
MOy IS LA

but6mmoreka [{OK

102

O06o00u1eHne no reme
«buocdepa — rmodanpHast
HKOCHUCTEMA»

bub6nuorexka [JOK




OBHLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* buonorusa. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonToB C.T,
Conun H.W., 3axaposa E.T.; nox penakiueit 3axaposa B.b., O0mectBo ¢
OrpaHUYEeHHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHEepHOE 00111eCTBO
«M3parenscTBO «IIpocsemenne»

* buonorus. O6mas ouonorus, 11 knacc/ 3axapos B.b., MamonTos C.I".,
Conun H.W., 3axaposa E.T.; nox penakiueit 3axaposa B.b., O0mectBo ¢
OrpaHUYEeHHOU OTBETCTBEHHOCTHIO «[PODA»; AKunoHepHOE 00111eCTBO

«3marenscrBo «IIpocBemienue»

METOAUYECKHUE MATEPUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

bubnuoteka [{OK, https://resh.edu.ru/, https://sbio.info/, http://medbiol.ru,
http://www.darwinmuseum.ru, https://anatomcom.ru,
http://www.theanimalworld.ru, http://www.zin.ru/museum/,

https://biomolecula.ru, https://antropogenez.ru
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