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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMY TipeaMmetry "buomorus" (manee - Ouomorus) Ha
YPOBHE CpeJIHEro 0011ero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «0O0 oOpazoBanun B Poccuiickoit
Odeneparuny, ®I'OC COO, Konuenmuu mnpenogaBaHus y4yeOHOTO IpeaMera
«buonorus» M OCHOBHBIX NOJOXEHHH (denepanbHO padodeil mporpamMmbl
BOCITUTAHMS.

YueOusiit npeamer «buonorus» yrmyonéaHoro ypoBHs uzydenus (10-11
KJIACChl)  SIBNSIETCS OJHUM U3 KOMIIOHEHTOB  MpEeIMETHOW  obOiactu
«EctecTBeHHO-HayuHble npeameTe». CornacHo mnonoxeHusm PI'OC COO
npoduiibHbIE Yy4eOHBbIE NPEIMEThI, H3y4yaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocooom audepeHnmann o0ydeHus Ha YpOBHE CpeTHEro oOI11Iero
oOpa3oBaHMsl W TMPHU3BAHBI OOECIEUYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM
oOUIMM, CpeIHUM OOIIMM, CpeAHMM NPO(ECCHOHATBHBIM U  BBICHIUM
oOpazoBanueM. B To jxe BpeMst KaxIbli U3 ATUX Y4EOHBIX MPEAMETOB JIOJKEH
ObITb OpPUEHTHPOBAH Ha MPUOPUTETHOE pEIICHHEe O00pa30BaTENbHBIX,
BOCIHUTATENBHBIX W Pa3BUBAIOIIMX 3a7a4, CBSI3aHHBIX C MpodopHueHTaHEH
oOydaromuxcsi ¥ CTUMYJIHMPOBAaHHEM WHTEpeca K KOHKPETHOW 00JacTH
HAyYHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEN, MEIUIUHON, HSKOJIOTUEH,
IICUXOJIOTUEN, CHOPTOM MJIM BOEHHBIM JI€JIOM.

[Iporpamma no yyebHomy npeametry "buonorus" ga€t mpencraBlieHHE O
LEeIU U 3aja4ax M3ydeHus yuyeOHoro npeamera «buonorus» Ha yrinyOnéHHOM
YpOBHE, omnpeaesieT o0s3are/bHOe (MHBapUaHTHOE) MPEAMETHOE COJIepIKaHMUE,
€ro CTPYKTypHpOBaHHME IO pa3lieiaM U TeMaM, paclpelesieHHe IO Kiaccam,
PEKOMEH/IyeT IMOCJIE0OBATEIbHOCTh U3YUYEHHs y4eOHOro Marepuaia ¢ y4éToMm
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO Mpolecca,
BO3pPACTHBIX OCOOEHHOCTEW oOydammuxci. B mnporpamMmme mno Ouojoruu
peaii30BaH MPUHLUI NPEEMCTBEHHOCTU C M3Y4YEHHEM OMOJIOTMH Ha YpOBHE
OCHOBHOTO o0miero oOpa3oBaHus, Oyiarojaps 4dYeMy HpOCMaTpUBaeTCs
HAIpaBJIEHHOCTh HAa TMOCJEAYyIOIIee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTHPOBAHHBIX HAa (OPMUPOBAHNE €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHHUS,
HKOJIOTHYECKOTO MBIIUICHHS, MPEACTaBICHUN O 3A0POBOM 00pase >KM3HHU, Ha
BOCIHTaHUE OEpeKHOTO OTHOLIEHHS K OKpYyXKaromiel mnpupojHoil cpene. B
nporpaMMe Mo OUOJIOTMH TaK)Ke MOKa3aHbl BO3MOKHOCTH Y4eOHOTO IpeaMeTa
«buonorus» B peanmuzanuu Tpeboanuit PI'OC COO k mnIaHUpyEeMbIM
JUYHOCTHBIM, METANPEAMETHBIM W TMPEIMETHBIM pe3yibTaTaM OOYUYCHUS W B
(GopMUPOBaHNN OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATENHLHOU ACSITEILHOCTH



oOydJaronuxcsi Mo OCBOCHHUIO COJAEpKaHUsA OMOJOTUYECKOro 0Opa3oBaHMs Ha
YpOBHE CpeAHEro o01iero oopa3oBaHus.

VYuebubiii  npeamer «buonorus» Ha ypOBHE CPEAHET0  OOIIETro
oOpa3oBaHHUsI  3aBepilaeT OWOJOTMYEecKoe o0pa3oBaHUME B  IIKOJIE U
OpUEHTHUPOBAH Ha PaCHIMPEHUE U YIIyOJeHUe 3HAaHUN OOyYaroIIMXCcs O KUBOU
OpUPOJAE, OCHOBAX MOJIEKYJISIPHOW U KJIETOYHON OMOIOTHU, dMOPHOJIOTHH U
OMOJIOTUN DPa3BUTHSI, TEHETHKHU, CEJICKIIUH, OMOTEXHOJOTHH, BOJIOIMHMOHHOTO
YUYEHUS U SKOJIOTUH.

N3yuenne yueOHoOro mnpenmera «buonorus» Ha yriryOJI€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYAIOMIMXCSA K MOCJIEAYIONIIEMY MOTYYEHUIO
Ouonoruyeckoro o0Opa3oBaHMs B By3aX W OpraHU3alUiIX CpPEIHEro
npodecCHOHAIbHOTO 00pa3oBaHusi. (OCHOBY €ro COJEp)KaHUS COCTaBISIET
cucTteMa OMOJIOTUYECKUX 3HAHUM, OJYYEHHBIX MPU U3YYEHUU 00YyYaroImUMUCs
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pa3lieJJOB OWOJIOTMM Ha ypOBHE
OCHOBHOTro o0miero ooOpaszoBanusi, B 10—11 kimaccax 5TU 3HaHUSA MOTYYaroT
pasutHe. Tak, pacivpeHsl U YriIyOJIeHbl OMOJIOTHYECKUE 3HAHUSL O PACTCHHSIX,
’KMBOTHBIX, rpubax, OaKTepusix, OpTraHu3Me YyeJIOBEKa, [ ])11170:4
3aKOHOMEPHOCTSIX  JKM3HH, JOMOJHUTEIBHO BKJIIOYEHBl OHOJIOTMYECKHE
CBEJICHUS TPUKJIAJHOTO U TOUCKOBOIO XapakTepa, KOTOpbIE MOXKHO
WCIIOJIb30BaTh KaK OPHEHTHUPHI JUISl TOCIEAYIOIMIETo BbIOOpa MpodeccHm.
Bo3MoxHa Takke MHTerpainus OMOJIOTHYECKUX 3HAHUM C COOTBETCTBYIOIIUMHU
3HAHUSAMH, TOJYYEHHBIMU OOYUYAIOIIUMHKCS TPU HM3YYCHHH (DU3UKH, XHMHH,
reorpaduu U MaTeMaTUKHU.

CrpykTypa mporpamMmbl Mo ydyeOHoMy mpenmery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI M HBOIIOIMOHHBIA TMOAXOABl K H3YyUYEHUIO OWOJIOTHH.
CornacHo MM, H3y4arOTCS CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIC st
YKUBBIX CUCTEM Pa3HOr'0 YPOBHS OpPTraHU3alMK, YBOJIOIUA OPraHUYECKOTO MUpa
Ha 3emJie, COXpaHEHUs] OMOJIOTMYECKOr0o pa3HooOpasus riaHeTsl. Tak, B 10
KJIacCe M3y4yaloTCd OCHOBBI MOJIEKYJISIPHOM UM  KJIETOYHOW OuoJoruwu,
AMOPHOJIOTUN ¥ OMOJIOTHH Pa3BUTHSI, TEHETUKU U CEJICKIINH, OMOTEXHOJIOTHH U
CUHTETUYECKON OHOJIOTHUH, aKTyaJIM3UpPYyIOTCs 3HAHUS OOydYaroluxcs 10
O0oTaHWKe, 300JI0TMHM, aHaTOMuHW, Gusnonoruu uyenoBeka. B 11 kiacce
M3Y4ar0TCsl BOJTIOIMOHHOE YU€HHE, OCHOBBI 3KOJIOTHH U yUeHue o 6uocdepe.

VYueobnnii mnpenmer «buomorus» Tpu3BaH 00€CIEUYUTh OCBOCHUE
oOyJaronuMucss OMOJOTUYECKUX TEOpPUM W 3aKOHOB, WJAEH, NPHUHIMIIOB U
paBWJI, JIGKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI
MHUpa, 3HAaHUH O CTPOCHUHU, MHOTOO0Opa3uu U OCOOCHHOCTSIX KJIETKU, OpraHU3Ma,
MOMYJISAIIUHA, OMOIEH03a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JTOCTHKCHUSX,



COBPEMEHHBIX  HCCIIEIOBaHUAX B  OWMOJOTMH, MPUKIATHBIX  aCMEKTax
Ouonornyeckux 3HaHuUW. [l pa3BUTHUS W TOJJEpXKaHUS  MHTEpeca
oOydaromuxcst K OHOJOTHMM  HapsAAy C€O  3HAYUTEIBbHBIM  O00BEMOM
TEOPETUYECKOr0 MaTepuaja B COACPKAHUM TPOrpaMMbl 1O  OHOJIOTHUHU
IPEeIyCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBJICHHMS W Pa3BUTHUS TOW WU
UHOM 00J1acTh OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B
pelIeHre BaKHEHIINX OMOIOTUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

enp wusywyenust yueOHOro mpenmera «buonorus» Ha yray6néHHOM
YpPOBHE —  OBJIAJIEHUE OOYYalOIMMHUCA 3HAaHUAMH O  CTPYKTYpPHO-
(YHKIIMOHAJIBHOM  OpraHU3allid  JKUBBIX CHUCTEM Ppa3HOIO paHra H
npuoOpeTeHre YMEHUH HCI0Ib30BaTh 3TU 3HAaHUS B (DOPMHUPOBAHUM HHTEPECA K
onpenen€éHHol o007acTH NPO(PECCHOHATBHON AESATENbHOCTH, CBSI3aHHOW C
OuoJsiorued, WJIM K BBIOOPY Y4eOHOTO 3aBeACHUS IS IPOJOKEHUS
OMOJI0rMuecKoro o0pa3zoBaHusl.

JlocTmkeHue 1enu u3ydeHus: ydeOHoro mpenmera «buonorus» Ha
yri1yOJI€HHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIEIYIOMINX 3a/]1a4:

OCBOEHHE OOYYalOIUMHCS CHUCTEMbl OHOJIOTUYECKMX 3HaHWU: 00
OCHOBHBIX OHWOJIOTUYECKUX TEOPHUSIX, KOHIICMIMIX, THIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U MpaBWJIaX, COCTABJSIOIIMX COBPEMEHHYIO E€CTECTBEHHO-
HAay4YHYI0O KapTUHY MHpa; O CTPOCHHUH, MHOroOOpa3sMM U OCOOEHHOCTSX
OMoJIOTHYECKUX CHUCTeM (KJIeTKa, OpraHu3M, MOMYJISIUs, BUA, OHOreOIeHO3,
o6uocdepa); O BBIJAIOMIUXCS OTKPBITUAX M COBPEMEHHBIX HCCIEIOBAHUSIX B
Oonojoruu,

O3HAaKOMJIEHHE OOYYaromMXCs C METOJaMH IO3HAHUS KUBOU MPHUPOJIBI:
UCCIIEIOBATEILCKUMUA METOJIaMU  OMOJIOTMYECKHX HayK (MOJIEKYJISIpHOH U
KJIETOYHOW OHOJIOTMH, SMOPHOJIOTUM WU OWOJIOTMM pPAa3BUTHUSA, TE€HETUKU U
CEeJIeKUMH, OHOTEXHOJOTHUH W CUHTETUYECKONM OWOJOruu, Mall€OHTOJOTHH,
HKOJIOTMH); METOJAaMH  CAMOCTOSITEILHOTO  IMPOBENEHUS  OMOJIOTMYECKHUX
UCCICIOBaHUM B Jlabopatopun W B Tpupoiae (HaOMIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYyYaIOIIMMHUCS YMEHUSMH: CaMOCTOSITEIbHO HAaXOJUTh,
aHAJIM3UPOBATh U MCIOJIB30BATh OMOJIOrMYECKYI0 MH(OPMAIIHUIO; MOJIb30BATHCS
OMOJOrMYeCKONH TEPMHUHOJIOTHMEH U CUMBOJIMKOM; yCTaHABIUBATh CBA3b MEXIY
pa3BUTHEM OHOJIOTUM M COLMAJIBHO-3KOHOMHUYECKMMHU M 3KOJIOTMYECKUMU
npoOiieMaMu 4YeloBeYecTBa; OLEHUBATH TOCIEACTBUS CBOCH JEATEIBHOCTH IO
OTHOIIICHUIO K OKPY’KaroIed MPUPOIHON cpesie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO0  OKPYXAIOLIMX JtoJield; OOOCHOBBIBAaTH M COOJIIOAATH  MEpHI
npoUIakTUKU WH(EKIIMOHHBIX 3a00JIEBaHMM, MTpaBUIa MOBEACHUS B TIPUPOJIE



U obecrieyeHusi 0€30MACHOCTH  COOCTBEHHOM  JKM3HEACATEIBHOCTU B
Ype3BbIYAMHBIX  CUTYyallMsIX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHBIC HAYUHBIEC OTKPBITHS B 00JIaCTH OMOJIOTHH;

pasBUTHE Yy OOYyYalOmUXCS  WHTEUICKTYaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEM B Mpollecce 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBITUAMH U
COBPEMEHHBIMH HCCJIEIOBAHUSIMU B OMOJIOTUH, PEIIAEMBIMU €10 MPOOJIEeMaMu,
METOJI0JIOTUEN OMOJIOTUYECKOTO HCCIICIOBAHMSI, MIPOBEICHUS
OKCIIEPUMEHTAILHBIX ~ WCCIAEAOBAHUM, peIIeHUS OWOJOTWYECKUX  3ajad,
MOJICIIUPOBAHUS OMOJIOTHUECKIX OOBEKTOB H IMPOIIECCOB,;

BOCITUTAHUE Y OOYYAIOMINXCS [IEHHOCTHOTO OTHOIIICHUS K )KUBOW MPUPOJIE
B IIEJIOM M K OTIACIAbHBIM €& O0O0beKTaM U SBICHUsIM; (GOpMHUpPOBaHUE
AKOJIOTHYCCKOM, TEHETUYECKONH TPaMOTHOCTH, OOIIEH KyJbTyphl MOBEICHUS B
MIPUPOJIC; MHTETPAIUN €CTECTBEHHO-HAYYHbBIX 3HAHUH;

npuoOpeTeHre OO0yYarolMMUCS KOMIIETEHTHOCTH B  palMOHAIBHOM
IPUPOAOIIONB30BaHUN (COONIOCHUE TMPABUJI TOBEJCHUS B MPUPOJIE, OXPaHbI
BUJIOB, DJKOCHUCTEM, Ouocdepbl), COXpaHEHHH COOCTBEHHOI'O 3J0POBbS U
3MI0POBbS  OKpyKarolmux Jrojed  (coOmtomeHuss Mep  NpoUIaKTUKH
3a00JIeBaHHM, obecrieucHue 0e30ITacHOCTH JKU3HEICATCIbHOCTH B
YpE3BbIYANHBIX CUTYAIHUSIX MPUPOJIHOTO U TEXHOTEHHOT'O XapaKkTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MMOBCETHEBHOMN KU3HU;

CO3JaHME yCIOBMA JJi1 OCO3HAHHOIO BbIOOpa  OOydYaromuMucs
VHIUBUTYAJIBHOMN o0pa3oBaTebHON TPAaCKTOPUH, CIOCOOCTBYIOIIEH
nocjaeAyrneMy npo(eccuoHaIbHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUH C
WHINBUYyaJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEICHHBIX HA M3y4YCHHE OHOJOTMM Ha
yIIIyOJICHHOM YPOBHE CpellHero olIuiero oopa3zoBanus, coctanisier 204 daca: B
10 xmacce — 102 ygaca (3 gaca B Henenmo), B 11 kmacce — 102 yaca (3 yaca B
HEJIEIIO).

OT60p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB O0yUEHUS OMOJIOTHUN
OCYIIECTBIISIETCS C YUETOM CHeNU(UKU €T0 COACPIKAHUS U HAMPABICHHOCTH HA
IPOJOJDKEHNE OMOJIOTHYECKOTO0 O00pa30oBaHUS B OPTaHMU3AIUAX CPEIHETro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM  YCIOBUEM MpH O0y4YeHMH OHMOJOTMH Ha YriayOJIEHHOM
YPOBHE SIBJISIETCS MPOBEJEHUE JTA0OPATOPHBIX M MpakTHueckux pador. Taxxe
ydqacTue  OOydYaromuxcsi B BBIIIOJIHGHHMH  TPOCKTHBIX H  y4eOHO-
HCCIICIOBATEILCKUX pPa0OT, TeMaTHKa KOTOPBIX OIPEACISICTCS yYHUTEJeM Ha
OCHOBE HWMCIOIIMXCA MaTEePHAIBHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
IIPUPOJIHBIX YCIOBUM.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Copnepxanue mporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY
rocyjiapcTBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTHs Ouoyioruu. buonormyeckue Hayku U H3ydyaeMble UMM MPOOJIEMBI.
DyHIaMEHTAIIbHBIE, TMPUKJIAIHBIE W TOUCKOBBIC HAyYHBIE MCCIEIOBAHUSA B
OuoJioruu.

3HaueHue Ouosorud B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa. [Ipodeccun, cBszanHbie ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUU B TPAKTHUUYECKOM JEATEIIbHOCTH YEJIOBEKA: MEIUIIMHE, CEITbCKOM
XO3SIMCTBE, TPOMBIIIUIEHHOCTH, OXPAHE MPUPO/IBI.

JemoHcTpauun

[Toptpersi: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. . Bepuanckuu, WM. II. ITaBmos, U. .
MeunukoB, H. . BaBunos, H. B. Tumodees-Pecosckuii, Ix. Yorcon, O.
Kpuxk, . K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHH C APYTUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yY€HHUE

JXuBble cucTeMbl Kak HpeaMer u3ydeHusi Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, JIHUCKPETHOCTh W UEIOCTHOCT,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHU3aLNs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, N3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHuM3alM >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJICTOYHBIMH,
TKAHEBBIM,  OPraHU3MEHHBIA,  MOMYJIAUUOHHO-BUIOBOM,  SKOCUCTEMHBIN
(buoreonenotnueckuit), ouochepusiit. Ilpoueccrl, mpoucxoasue B >KUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU KUBOTO. JKU3Hb Kak (popma CyIecTBOBAHHMS
marepun. Hayku, wusydaromme KUBBIE CHCTEMBI Ha Pa3HBIX YPOBHAX
OpraHu3alvu.

N3ydenue xkuBbIx cucteM. Metoibl Onosiorndeckoit Hayku. HaGmtonenue,
W3MEpPEHUE, DOKCIIEPUMEHT, CUCTeMarh3auus, MertaaHanu3. [lonsartune o
3aBUCUMOW W HE3aBUCUMOW TmepemMeHHoW. [limanupoBaHue >sKCHEpUMEHTA.
[TocTanoBka u mpoBepka runore3. Hynesas runotesa. [lorstue BoiOOpKU u e€
J0CTOBEpHOCTh. PazOpoc B Ouosornueckux AaHHbX. OIeHKa TOCTOBEPHOCTH



MOJIYYEHHBIX PE3YyJbTaTOB. [[pUUMHBI UCKaXEHUs PE3YNbTATOB 3KCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JemoHCcTpanumn

Tabmuipelr 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HWY», «buonornueckue
cucteMmbl», «CBOHCTBa JKMBOM MaTepuu», «YPOBHU OpPraHU3alMHU KUBOMU
npupob», «CTpoeHuEe KMUBOTHOM KIETKW», «TKaHU KHUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEYECKOro opranusmay, «buoreornenos», «buochepar, «Metoabt
W3yYECHUS )KUBOW MPUPOJIBD».

O6opynoBanme: jabopaTopHOoe  00OpyIOBaHWE I TPOBEICHUS
HAOJIIOICHUM, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «Vicronb3oBaHUE pPa3TUYHBIX METOJIOB IMpHU
W3YYECHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpykrypHO-QyHKIIMOHANbHAA eauHUIA >KuBOro. Hcropus
oTkpbiTUs KieTku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopust (T.
[IIBanHn, M. Illneiinen, P. BupxoB). OCHOBHbIE NOJIOXKEHUS COBPEMEHHOM
KJIETOYHOM TEOPHH.

Metoapl  MOJEKYJISIPHOM U KIETOYHOM OWOJOTHMU: MHUKPOCKOMUS,
xpoMmarorpadusi, >1eKTpodope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraibHoe
HEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHHUE KIETOK. M3yuenue QuxcuposarHvlx
K1emok.  DIEKTpOHHas  MHUKpockonus.  Kougokanvnas — mukpockonusi.
Bumanvhnoe (npusicusnennoe) uzyuenue Kiemox.

JlemoHcTpanumn

[Toptpets: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKpPOCKOI»,  «DIEKTPOHHBIM
MHKPOCKOI», «lcTOprs pa3BUTHS METOAOB MUKPOCKOIIMI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIpENapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue METOMOB KJIETOYHOW OWOIOTHH
(xpomartorpadus, saektpodopes, auddepeHmaIbHOe LHEHTPUPYTUPOBAHHUE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKu

XUMHYECKUN COCTaB KIIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bopa u €€ ponp Kak pacTBOpUTENs], peareHTa, y4acTue B CTPYKTYpPUPOBAaHUU
KJIETKH, TeTUIOPEryJIaiui. MuHepaibHbIe BEIIECTBA KIETKU, UX OHMOJIOrMuecKas
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.



Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPyKTypbl OEJIKOBOM  MOJEKYJIBI.
[lepBuuHast cTpykTypa Oeika, NenTuiHas CBsI3b. BTopuuHas, TpeTnyHasd,
yeTBEepTUYHAs CTPYKTYphl. JleHaTyparus. CBoiictBa O6enkoB. Knaccudukarus
0enkoB. buonornueckue pyHKumuu 0€IKoB. [lpuonsi.

Yrnesoael.  MoHOcaxapuabl,  AuUcCaxapuabl,  OJHrocaxapuabl U
nonucaxapuabl. OOmMi MIaH CTpoeHUus M (PU3UKO-XUMUYECKHUE CBOWCTBA
yraeBo10B. buonornyeckue GyHKIMH YTIEBOIOB.

Jlumuapl.  T'mapodunsHO-THApOdPOOHEIE  cBoMcTBa.  Krnaccudukarus
munuaoB. Tpurmunepuasl, Gochomunuabl, BOCKHU, crepouibl. buonornueckue
byakuuu aunuaoB. OO01Ke cBOWCTBA OMOJIOTMYECKUX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTB K CaMO3aMbIKaHUIO, TOJTYTPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK n PHK. Ctpoenne HyKIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Ipuniun kommiementapHoctu. [Ipasuiio Yapradgda. Ctpykrypa
JIHK — nBoiinas crmpanb. MecTOHaXOXJICHHE U OHOJIOTHYECKHE (PYHKIIUH
JIHK. Buapsl PHK. ®yukuuu PHK B kieTke.

Ctpoenue monekysbsl AT®. Makpoaprudeckue cBsa3u B MoJiekyie ATO.
buonornueckue pynkuun AT®. BoccTaHOBIEHHBIE IEPEHOCUHUKH, X PYHKIIUU
B Kietke. /[pyeue wnykneosuompugocpamer (HT®D). CexBenupoBanue JHK.
Memoowbl eenomMuKu, MpaHcKpUnmoMuKy, npomeoMuKu.

CrpykTypHas  Ouonorusi:  OMOXMMHYECKME U OWodu3nyeckue
UCCJIEIOBAHMUSI COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl OHMOMOJIEKYJI.
Mooenuposanue cmpykmypol u QyHKYyuii OUOMONEKYT U UX KOMNJIEKCO8.
Komnviomepuwiti  ouzatin - u  opeanuueckuil cummes OUOMONEKYN U  UX
HeNnpupoOHbIX AHANO208.

JlemoHcTpanumn

IHoprpersr: JI. Ilommnr, [Ix. Yorcon, ®. Kpuk, M. VYwuikunuc, P.
®pankiaun, @. Canrep, C. [Ipy3unep.

Huarpammbl:  «PacnipeneneHne XMMHYECKMX JJIEMEHTOB B  HEXHUBOU
npupone», «PacnpeneineHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabnuupl u cxemsl: «lleprognyeckas TadaMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BOJIbI», «BemiecTBa B cocTaBe opraHu3MoBy, « CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYIb», «CTpoeHHE MOJIEKYI
yriieBoioBy, «CTpoeHHE MOJIeKysl JUnuaoBy, «HyKIEeMHOBBIE KHUCIOTHDY,
«Ctpoenue Mosiekysbl ATOy.

O6opynoBaHue: XUMUYECKast MOCYAa U 000PYI0BaHHUE.

JlaGopaTtopnass pab6ora «OOHapyxeHHE OCJIKOB C  IOMOIIBIO
Ka4E€CTBEHHBIX PEAKLIAI.



Jlaboparopnass pabora «MccnenoBaHue  HYKIEMHOBBIX — KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue u QyHKIHMH KICTKH

Tunel KJIETOK: 3yKapuOTHYeCcKas M Mpokapuotruyeckas. CTpyKTypHO-
(yHKIIMOHAaIbHBIE 00PA30BAHUS KIIETKH.

CrpoeHue mnpokapuoThueckoil kieTku. Kierouynas creHka OakTepuil u
apxeil.  OcoOeHHOCTH  CTpoeHHs  rerepoTpodHoil U aBTOTpOdHOM
MPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib MPOKapHOT B OHOIIEHO3aX.

Crpoenue ¥ (YHKIIMOHUPOBAHHWE  DYKAPUOTUYECKOW  KIIETKHU.
[InazmaTnueckass MemOpaHa (rutasmanemma). CTpykTypa IIa3MaTHUYECKOM
MeMOpaHbl. TpaHCIIOPT BELIECTB 4epe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbI (muddy3us, obneryéHHas auddysus), akTUBHBIA (IEPBUYHBIA U
BTOPUYHBINA aKTHBHBIM TpaHcnopT). [lomynponunaemocts MeMOpansl. PaboTa
HaTpUH-KaJIMEeBOro Hacoca. DHAOLUMTO3: MHUHOLUTO3, (parouurto3. DK30LHUTO3.
Knerounas crenka. CTpykrypa M (QYHKIUM KJIETOYHOW CTEHKU PACTEHMI,

rpu0oB.
[uronnasma. I{uro3onb. IluTockener. JIBMXKEHHME  IIUTOILIA3MBL.
Opranouppl KJICTKH. OnnomeMOpaHHbIE OpTaHOU/IbI KJICTKH:

supomnaszmarudeckas cetb (OI1C), anmapat ['onb1kH, TU30COMBI, UX CTPOCHUE
u (QyHkuu. B3anMocBsI3b OJJHOMEMOpPAHHBIX OpraHOUIIOB KiIeTkH. CTpoeHwue
IPaHYJSIPHOTO peTUKyiayma. Mexanuzm nanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ agkuii (arpaHyJisipHbIil)
AHAOIUIA3MaTHYECKUil peTukyiayMm. CexkperopHas QyHKus annapara [ oJbIxu.
Moougpuxayus 6enxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCTIOPT BeElIECTB B KiIETKE. Bakyoin pacTUTENBHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMIBl  KJIETKH: MHUTOXOHAPHUM, TUIACTHUIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumbuocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHIPUN W
mactua. [lepBuyunbie, BTOPUYHBIC U CJIOKHBIE TUIACTH B (POTOCUHTE3UPYIOIUX
3YKapHUOT. XJOPOIJIACThI, XpPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpanubsie  opranouasl  kietku  CtpoeHue u  (QyHKIUU
HEMEMOpaHHBIX  OPraHOMAOB  KIETKU. Pubocombl.  [Ipomedsxcymounsvie
@unramenmol. MUKpopuIaMEeHTbl. AKMuHO8ble MUKpopuiamenmsi. MplllIeUHbIC
KJIETKU. AKMUHOBble KOMHOHEHMbl HeMbluleyHblX Kiemok. MHUKpOTpyOOUKH.
Knerounsti uentp. CrpoeHue ¢ JBUXKEHHUE IKTYTUKOB U PECHHUYEK.
MukpoTtpybouku 1uTomnasmel. Llentpuons. benku, accoyuuposanHvie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. Momopnwie denxu.



SAnpo. Obonouka sapa, XpOMaTHH, KapuoIlia3ma, SIPBIIIKH, UX CTPOCHUE
U GpyHKUuMU. SAnepHbiii 6eaKoBbiil MaTpukc. [IpocTpaHCTBEHHOE PacHoiOKEeHHUE
XpoMocoM B uHTep(asHOM snpe. Dyxpomamun u eemepoxpomamun. bemku
XpOMaTuHA — THUCTOHBI. JJunamuxa s0epHot ob6onouku 6 mumosze. Aoephvili
MPaAHCHOPM.

Knerounble BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA  KJIETOK
AYKapuoT (PacTUTEIHHOM, J)KUBOTHOU, TPUOHOM ).

JemoHCcTpanumn

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

TaOmumpsl u cxembl: «CTpoeHUE PYKAPUOTHUYECKON KIeTKu», «CTpoeHue
KUBOTHOM  KIeTKW», «CTpoeHHEe pPACTUTENBHOM KIETKW», «CTpoeHue
MUTOXOHAPHUMN», «Anpo», «CTpoeHHe NPOKapUOTHIECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl PaCTUTENIbHBIX,
’KUBOTHBIX KJIETOK, MUKPOIIpENapaTbl 0aKTepualbHbIX KIETOK.

Jlaboparopnasi pabGora «l3ydyeHune CTpPOEHMS KIETOK pPa3IudHbIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlabopaTopHas pabdora «lccnemoanue miuazmMonmu3a U JEIUIa3MOJIA3a B
PACTUTENBHBIX KIETKAX.

IIpakTnueckass padora «l3yueHne [BWKEHUS [UTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUe JHEPIUH B KJIETKe

AccuMWIIALIMS M JAUCCUMIIALIMS — JIBE CTOPOHBI MeTabonu3Mma. Turbl
oOMeHa BeIIECTB: aBTOTPOGMHBIN U TeTepoTpodHBIM. YdacThe KuUcIopoia B
OOMEHHBIX Mpolieccax. JHEPreTHueckoe oOecreyeHne KIIETKU: MpeBpalleHue
AT® B o00meHHBIX mnponeccax. {OEpMEHTATHBHBIM XapakKTep peakui
KJIETOYHOTO0 MeTadonu3ma. depMeHThl, UX CTPOCHHE, CBOMCTBA U MEXAHHU3M
neiictBus.  Kodepmentsl. Otiauuusg  (QepMEHTOB OT  HEOPTraHMYECKHX
KaTaJau3aTopoB. benku-akTuBaTOpsl W OENKU-UHTHOUTOPHI. 3aBUCUMOCTD
CKOpOCTH (DEPMEHTATUBHBIX PEAKITHI OT Pa3INIHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KIeTKe. {DOTOCUHTES.
AHOKcuceHHbIll U oKcuceHHblll pomocunmes y o6axmeputi. Ceemocobuparoujue
nueMeHmsl U NUSMEHMbl PeakyuoHHo2o yeHmpa. Poilb XJIOPOILIacTOB B
mpoiiecce ¢potocunte3a. CBetoBast U TeMHOBas ¢daszbl. Pomoovixanue, Cs., Ca- u
CAM-munvr  pomocunmesa. 1lpoaykTuBHOCT, (QoTOocuHTE3a. BrusiHue
pazMuHbIX (PaKTOPOB HA CKOPOCTh (POTOCHHTE3A. 3HAUeHUE (DOTOCHUHTE3A.



XeMOCHHTES. Pa3nooOpa3ue OpraHU3MOB-XEMOCHHTCTHKOB:
HUTPUPUITUPYIOIIHE OaKTEPHH, JKeJIe300aKTepuH, cepoOaKTeprn, BOIOPOIHBIC
OaxTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHbIe opraHu3Mbl. Bumel Opokenus. [IpogykTel OpokeHUS U UX
UCIIOJIb30BAaHUE YCIOBEKOM. AHA’pOOHBIC MHUKPOOPTaHU3MBI KaK OOBCKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHBIe OpPTaHU3MBI. Orarbl JSHEPrETUYECKOTO oOMeHa.
[TogroroButenbHbI  ATan. [NUMKOIU3 — OECKUCIOPOIHOE PACIICTUICHUE
TJIFOKO3BI.

buonornueckoe OKHCICHUE, WIH KIETOYHOE JbIXaHUE. POJIb MUTOXOHIpUIA
B Ipolleccax  OMOJIOTMYECKOro  okucieHusd. lluxnuueckume — peakiuu.
OxkucnutensHoe (ocopuniupoBanue. Iuepeus MeMOPAHHO20 2padueHma
npomonos. Cunmes AT®.: paboma npomonnoi ATD-cunmasvl. [IpenmyiecTra
a’poOHOr0 MyTH OOMEHa BEIIECTB IMepes aHa’poOHBIM. DP(HEKTUBHOCTH
HHEPreTUUECKOro oOMeHa.

JeMoHcTpanumn

IHoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenprapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabmuubr u  cxembl: «@DoTOCHUHTE3», «DHEPreTUYECKU OOMeH»,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XEeMOCHHTE3).

O6opynoBaHue: CBETOBOM MHUKPOCKOTI, 0o0opynoBaHue ISt
MIPUTOTOBJICHUS TIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass padora «l3yueHHe KaTAIMTUYECKOM aAKTUBHOCTHU
(dbepMeHTOB (Ha IpPUMEPE aMIIIa3bl UM KaTajasbl)y.

Jlaboparopnasi padora «l3ydyeHue (HepMEHTATUBHOTO paCHICIIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTtopnass padora «CpaBHeHHE TIpolleccOB (OTOCHHTE3a W
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE MMPOIECCOB OPOKECHUS U IBIXAHH.

Tema 7. HacaeacrBenHass uHGOpMaLMs U peaju3alus eé B KiIeTKe

Peakuuu wmatpuyHoro cuHte3a. [IpuHIUIT KOMIUIEMEHTApHOCTH B
peakIusax MaTpUYHOTO CHUHTe3a. Peanmsaiiusi HacleJACTBEHHOW HHQpOpMAIUU.
I'enetnueckuit kox, ero cBorcTBa. Tpanckpunuus — Marpuulsii cuHTte3 PHK.
[IpyHIMOBI  TPAHCKPUIILIMU:  KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIbHOCTD,
acuMMeTpu4HOCTh. Co3pesanue mampuynvix PHK 6 ayxapuomuueckoii kiemxe.
Hexooupyrowue PHK.



Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
Ooenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue aMuHOKUCTOT. Poib
pubocom B OmocuHTe3e Oernka.

Cospemennvie npeocmasnenus o cmpoenuu eenos. Opranuzanusi reHoma y
IPOKApUOT U 3YKApUOT. Perynsanus akTHBHOCTU T'€HOB y Mpokapuot. ['unoresa
onepoHa (. XKako6, XK. Mano). Mozrexynaprvie mexanusmvl IKCNpeccuu 2eH08
y aykapuom. Ponb Xxpomamuna 6 pezyrayuu pabomul 2enog. Perymsuus
0OMEHHBIX MpoLeccoB B KieTke. Kiierounslii romeocTas.

Bupycet — HekneTouHble (GOpPMBI JKU3HH W OOJIMTATHBIC I1apas3HTHI.
CtpoeHne MPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-codepocawux eupycos,
oaxmepuogpacos. Obpamuas mpancKpunyus, peeepmasa, UHmezpasda.

BupycHbie 3aboneBaHus 4YeNOBEKa, JKUBOTHBIX, pacteHuil. CIIN/,
COVID-19, conmanbHbpie 1 MEIUIIMHCKHUE MPOOIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouoio2udeckux oOauHvlx. Hanomexnonocuu 6 oOuonocuu u
meouyune. llpoepammupyemvie  @ynkyuu  6Oenxos. Cnocobvt Odocmasxu
JleKapcms.

JemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. . UBaHOBCKUI.

Tabmumer m  cxembl: «buocuHTe3 Oenka», «l'eHeTHYECKHMH KOO,
«Bupyce», «baktepuodarmn.

IIpakTnuyeckas padora «Co3naHue MOIEIIA BUPYC.

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounséi 1uki, ero mepuoabl W perymsius. Mutepdaza u MHTO3.
Oco0eHHOCTH MPOIECCOB, MpoTeKatomux B uHTepdasze. [loaroToBka KIeTKu K
nenenuto. IlpecuHrernueckuid  (MOCTMUTOTUYECKUN), CHUHTETHYECKUU U
MOCTCUHTETUYECKHH (MMPEMUTOTHYECKUI ) IEpUOAbl HHTEP(a3hI.

Marpuunsii cuate3 JHK — perumkanus. [Ipunanunsr permkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.
Mexannsm perukaruu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl U

TeromMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTull. JIUITOMIHBIN U
raruiouHBIN  HAO0OpPH XpoMocoM. ['oMonoruunbie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenue knetkn — MuTo3. CTaguM MUTO3a W TNPOUCXOMSIIME B HHUX
npoueccel. Tunel muto3a. Kapnoknnes u nutoknHe3. buosnornyeckoe 3HaueHue
MHUTO3A.



Perynsuusa Mmutotnueckoro nukia kietku. [Iporpammupyemast kKiieTouHas
rubesp — arnomnTos.

Knerounoe siapo, XxpoMocombl, (GyHKIIMOHANIbHAS TeHOMUKA. Mexanuszmol
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu xiemox. «l{ugposas
K1emkay — buouHgopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabnuipl u cxeMbl: «KU3HEHHBIH LUK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Perumkanus [JHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpoIpenaparsl: «MHTO3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHKpOIpenapaTax.

JlaGopaTtopnass pabora «HaOmogeHue MuTO3a B KIETKAaX KOHYHMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u GQyHKINHM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCoOEHHOCTH  CTPOCHUST U KUBHEACATEIBHOCTU  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKJIETOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIIH, APYryue NpOoTUCThI. KOJOHMAIBHBIE OPTaHU3MBI.

B3anmocCBsA3p 4YacTel MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl H
cucTeMbl OpraHoB. Opranu3Mm Kak €IuHOE 1enoe. ['omeocTas.

Tkanu pacrenunii. Tunbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHas,
MOKPOBHAsI, MPOBOSAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 pacTONIOKEeHUsI TKAHEH B opraHax pacTECHUM.

TkaHu )KUBOTHBIX U Y€JIOBEKA. THUIBI )KUBOTHBIX TKAHEH: dMUTEINATbHAS,
COeIMHUTENbHAsI, MbIlIeyHasi, HepBHasA. OCOOCHHOCTH CTpoeHUs, QYHKIUN U
PacCIOJIOKEHUS TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl u
CUCTEMbl OPTraHOB >KMBOTHBIX M 4elioBeKa. DYHKIMM OpPraHoB M CHUCTEM
OpraHoB.

Onopa tena opranuzmoB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOUYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHblil 1 BHyTpeHHUl ckener. CTpoeHHue u
THIBI COEAUHEHUS KOCTEN.

JIBmkeHne OopraHu3MoB. JIBHJKEHHME OJHOKJIETOYHBIX OPraHU3MOB:
aME0oHuIHOE, KTYTUKOBOE, pECHUYHOE. JIBH)KEHHE MHOTOKJICTOUHBIX PACTEHUMN:
TPONU3Mbl M HAcTUM. JIBM)KEHHE MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIiedHas cucrema. Peduiexc. CkeneTHbie MBIIIIBI B UX padoTa.



[Iuranue opranusmoB. Ilornomenue BOABIL, YIJIEKHCIOrO Ta3a u
MUHEPAJIbHBIX BEUIECTB pacTeHUAMH. [IuTaHue )KMBOTHBIX. BHYyTpuIiOI0CTHOE
W BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue TmMO3BOHOYHBIX JKUBOTHBIX.
Otgenbl  NUIIEBAapUTENBHOTO  TpakTa.  [IWiieBapuUTEnbHBIE  JKEJE3BI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.

Jlpixanne opraHu3moB. Jlpixanue pacreHuil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB yepe3 NOBepXHOCTh KieTku. KoxkHoe apixanue. JlpixaTenpHas
noBepxHOcTh. JKabepHoe U J€rouyHoe nbIxaHue. J[pIXaHHE MTO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE CTPOCHHUS JIETKUX
II03BOHOYHBIX JKUBOTHBIX. JlpIXarenpHass cucrema 4ernoBeKka. MexaHusm
BEHTWJISALIMM JIETKUX Y NTULl W MIEKONUTAKOWMX. Perynsauus IbIXaHwus.
JIpIxatenbHble 00BEMBI.

TpaHCcnopT BEHIECTB y OPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTECHHIA.
TpancnopT BemecTB y XUBOTHBIX. KpOBEHOCHass cuctemMa W €€ OpraHbl.
KpoBeHocHasi cucTteMa TO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl U KpoBb. Kpyrum kpoBooOparieHus. DBOJIIOLHUOHHBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX >KUBOTHBIX.
Paborta cepana u e€ perymnsuusi.

Brigenenue y opranusmMoB. Beinenenue y pacteHui. Beigenenue y
#KUBOTHbIX. CoKkparutesbHble Bakyosid. Opranbl BbiaeneHus. Duibrpanus,
ceKkpeuuss M O0OpaTHOE BCAChIBAHME KaK MEXaHW3Mbl padOThl OpPraHoB
BblJIesIcHUSI. CBS3b TOJIOCTH Tejla C KPOBEHOCHOM W BBIACIUTEIBHOU
cucteMaMu. BblJieleHME y TO3BOHOYHBIX >KMBOTHBIX W 4YenoBeka. [loukw.
Crpoenue u pyHkimoHupoBanue Heppona. Obpa3oBaHue MOUH y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMCTHl MNPOCTEHIIMX. 3allluTa y MHOTOKJIETOYHBIX PACTEHHIA.
Kyrukyna. Cpencrsa macCUBHOM M XUMHAYECKOU 3aIUThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOAHBIE.
3amuTa opranu3ma ot 6onesnei. UMMyHHast cuctema venoBeka. Kierounslil u
TYMOPQJIbHBIA UMMYHUTET. BpoXnE€HHBIN U TIPHOOPETEHHBIN criennpruIecKuit
UMMYHUTET. Teopust KJIoHaIbHO-CeleKTUBHOTO nMMyHuTeta (I1. Dpnux, @. M.
bepuer, C. Tonerapa). BocnamutenbHbie OTBETHl OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTts ¥ perymsiums y OpramusmoB. PasgpaxxumocTts y
OJHOKJIETOYHBIX OpPraHuW3MOB. Takcucel. Pa3gpaxuMoCTh W peryisiuus y
pacTteHui. PoCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBnast cucrema u pediextopHas peryisiuus y >KMBOTHBIX. HepBHas
cucteMa M €€ OTAENbl. OBOJIOUMOHHOE YCIO0XHEHUE CTPOCHHSI HEPBHOM



CUCTEMBI y >KMBOTHBIX. OTIENBI TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KMBOTHBIX.
Peduiexc u pednekropHas ayra. be3ycioBHbIE U yCIIOBHbBIE PEQIICKCHI.

['yMopaiibHast peryyiauus ¥ SHAOKPHUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKenmespl SHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMocBs3bp HepBHOW M SHIOKpUHHOM cucteMm. ['mnoramamo-runoduzapHas
cucTema.

JemoHCcTpauumn

[Toptpert: U. I1. I1aBnoB.

Tabmuupl u cxembl: «OIHOKIETOUYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE
Bogopocimy», «bakrepun», «IIpocreiimme», «Opranbl HBETKOBBIX PAaCTEHUI»,
«CucreMbpl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», « TkaHu pacteHui», «KopHeBbie cucteMbl», «CTpoeHue cTedisy,
«CtpoeHue JIMCTOBOM TIACTUHKNY, «TKaHU KUBOTHBIX», «CKEIET 4EeI0BEKay,
«IInmeBapurensHas cucreMa», «KpoBeHOocHass cucreMa», «JlpIxaTenbHas
cucrema», «HepBHas cucrema», «Koxka», «Mplmeynas cucreMar,
«BpinenmurensHas cuctemay, « JHIOKpPUHHAS cucTeMay, «CTPOECHHE MBIIILBD,
«Ammynurery, «KumeyHomonoctHeie», «CxemMa NOUTaHUS  PACTCHUN,
«KpoBeHOCHbIE CHCTEMBI MO3BOHOYHBIX >KHBOTHBIX», «CTpOEHUE TUIPbI»,
«CTtpoeHune aHapun», « BHyTpeHHee CTpoeHue T0KI€BOro 4epss», «HepBHas
cuctema pbiO», «HepBHas cucrema sarymkw», «HepBHas cucrema
npecMblkaromuxcs», «HepBras cucrema nTun», «HepBHas —cucrema
MJeKonuTarmuxy, «HepBHas cucrema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOMPENnapaThl OJTHOKJIETOUYHBIX
OpraHU3MOB, MHKpOIIpENaparbl TKAHEW, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKHUX, JKUBbIE SK3EMIUIIPhl KOMHATHBIX pacTeHU, repoapuu
pacTeHUN pa3HbIX OTIEJNOB, BIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUIEKUHMHU OECHO3BOHOUYHBIX MUBOTHBIX, CKEJIET 4YeIOBEKa,
o0opynoBaHue Jjsi JAEMOHCTPAallMd TMOYBEHHOTO W BO3AYLIHOTO MUTaHUS
pacTeHul, pacileryieHUus Kpaxmana U OENKOB TOoJ JeHCTBUEM (DEpMEHTOB,
o0opynoBaHue [JIsl JEMOHCTpAllMM OIBITOB IO HW3MEPEHHUIO >KU3HEHHOM
€MKOCTH JIETKHX, MEXaHW3Ma [bIXaTeJIbHbIX ABUKEHUH, MOJAEIHU TOJIOBHOTO
MO3ra pa3IMYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel JKUBOTHBIX».

JlabopaTopHas padora «/3ydyeHrne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMmHOkeHUe M pa3BUTHE OPraHM3MOB



@DopMbI pa3MHOMKEHHUSI OPraHU3MOB: Oecrojioe (BKJII0Yasi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXKEHUS: TMOYKOBAHHME, CHOPYJISALNS,
(dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmuoxkenue. [lonoBeie KieTKH, Wau rametsl. Meito3. Ctaguu
Mmeirio3a. IloBenenue xpomocom B Meio3e. KpoccuHrosep. buosornueckuii
CMBICJI M€ii03a U MOJI0BOro mporecca. Meio3 1 ero MecTo B )KM3HEHHOM IIUKJIE
OpraHU3MOB.

[Ipen3apoxapimieBoe paszButue. ['amerorene3 y KuBOTHBIX. [loJsiOBBIE
xene3pl. OOpa3oBaHME€ W pa3BUTHE TMOJIOBBIX KJIEeTOK. Crepmarorenes u
ooreHe3. CTpoeHHUe NOJIOBBIX KIIETOK.

OmonoTBOpeHHEe M AMOPHOHANIBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOZOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBHyallbHOE pa3BUTUE OPraHU3MOB (OHTOr€HE3). OMOPHOJIOTHS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oOHa u3 2enasHvix npoodiem
ambpuonocuu. Konyenyus mopgocenos u mooeru mopgoeeneza. Cranuu
AMOpHOreHe3a KUBOTHBIX (Ha mnpuMepe Jarymku). J[poOnenue. Tumbl
npoOneHus. /lemepmunuposannoe U  HeOEePMUHUPOBAHHOe  OpoOb/ieHuUe.
bracmyna, muner 6nacmyn. OcoOEHHOCTH APOOJEHUS MJIICKOMUTAIOIIMX.
3apoaplllieBble  JUCTKU (TacTpyJisiiusi). 3akiajka OpraHoB W TKaHEH U3
3apOJIBINIEBbIX JINCTKOB. B3anMHOEe BIMsSHHE YacTel pPa3BUBAIOLIETOCS
3apojipiiia (AMOpHUOHATBHAS MHIAYKIIUS ). 3aKaKa MjaHa CTPOCHUS )KUBOTHOTO
KaKk pe3yibTaT MEpPaApXUUYECKUX B3aUMOJCHCTBUM TE€HOB. BiusHue Ha
AMOPHOHATILHOE PAa3BUTHUE PA3TMYHBIX (PAKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u pazButue xuBoTHBIX. [locTomOpuonaneueiii niepuon. IIpsamoe u
HenpsMoe pas3BuTHe. PasButne ¢ Metamopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX XUBOTHBIX. bHOJOTMYECKOE 3HAUYEHHUE MPSMOr0 M HEMPSIMOTo
pPa3BUTHUSI, UX PACTIPOCTPAHEHHUE B MpUpojie. TUIBI pocTa >KUBOTHBIX. DaKTOPHI
pEryJsiliui pOCTa >KUBOTHBIX W uenoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS y )KUBOTHBIX M yenoBeka. [leproasl oHTOreHe3a yenoseka. CrapeHue
U CMEPTh KaK OMOJIOTUYECKUE MPOIIECCHI.

PasmHoOxeHue u paszButue pacteHuil. 'ametodut u cnopodput. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuid. OOpa3zoBaHHWEe CIOp B TMpollecce Meio3sa.
l'amerorenes y pacrenuili. OIIOJOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BOifHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacteHuii. Obpa3oBaHue
U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISIIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsr: C. I'. Hapammn, X. Inemas.



Tabmuiel 1 cxembl: «BereratuBHoe pa3MHOXKEeHHE», «THIBI Gecrooro
pa3MHOXEHUA», «Pa3MHOXKEHUE XJIAMUJOMOHAIbDY, «Pa3MHOXEHUE SBIIICHBIY,
«PasMHOXeHue  ruape», «Meuno3», «XpoMocoMbl»,  «l'ameroreHesy,
«CtpoeHue AUIEKIETKH U cliepMaTo3onia», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«IIpssimoe u HenmpsiMmoe pa3BuTHUE», «Pa3BUTHE MaWCKOro >xyka», «Pa3zButue
capanun», «Pa3Buthe IArymKn», «JIBOMHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX
pactenuity, «CTpoeHue CeMSH OJHOAOJBHBIX W JBYIOJIBHBIX PacTECHUI»,
«OKM3HEHHBIN 1MKJI MOPCKOM KamyCTb», <«JKHW3HEHHBIM LHMKI MXay,
«OKW3HEHHBIN TUKJ TAMOPOTHUKA», <« KU3HEHHBINA LIUKIT COCHBD).

O06opynoBaHKe: CBETOBOM MHKPOCKOIN, MHUKpOMpeEnapaThl SUICKICTOK U
CIIEPMATO30UI0B, MOJIeJIb «LIMKII pa3BUTHUS JIATYIIIKHW.

JlabopaTopHass pabora «l3yueHne CTpPOEHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTHueckass padora «BblsgBlIeHHE MPU3HAKOB CXOJCTBA 3apPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICIINX
pacTeHum».

Tema 11. I'eHeTHKa — HAyKa O HACJEACTBEHHOCTH M M3MEHYHMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIIeHUS W pa3BUTUS TEHETUKU Kak Hayku. PabGoter I
Mengens, I'. ne ®pusa, T. Moprana. Poias 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Padotel H. K. Konbiosa, H. U. BaBunosa, A. H. benosepckoro, I'.
J1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIC TE€HETUYECKHE TIOHATHS W CHUMBOJBLIL. ['OMOJIOTUYHBIC
XPOMOCOMBI, aJJIeJIbHbIE T'€Hbl, aJbTEPHATUBHBIC MPU3HAKU, JOMHUHAHTHBIA M
pEeLleCCUBHBIN MPU3HAK, TOMO3UTOTa, FeTePO3UroTa, YUCTasl JIMHUS, THOPUIIBI,
reHoTun, (eHotun. OCHOBHBIE METOAbBl TEHETHKU: THOPUI0JIOTUYECKUM,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKUM.

JdemoHcTpanumn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. 1. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuier 1 cxembl: «MeToIbl TeHETHKIY, «CXEeMBI CKPEIIHMBAHUS.

JlaGopaTtopnasi padora «Jlpo3odmna Kak OOBEKT TEHETHUYCCKHX
HUCCJICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemurBanue. IlepBoiii 3akoH Mengenss — 3aKkoH
€AMHO00pa3usi TUOPHUIIOB TEPBOTO TOKOJeHUs. [IpaBwio JOMUHUpPOBAHWS.



BTOpOﬁ 3aKOH MeHI[eJ'IH — 3dKOH paCIICINICHUA IIPHU3HAKOB. L[I/ITOJIOI‘HLIGCKI/Ie
OCHOBBI MOHOFI/I6pH,I[HOFO CKpCIINBAHU:]. ['mmoTes3a 4YuCcTOThI ramerT.

AHanu3upymoliee CKpELLUBaHUE. [IpomexyTouHBIM XapaxkTep
HacyienoBaHus. Pacuiennenre npu3HakoB MIPY HEMOJIHOM JOMUHUPOBAHUM.
JurubpunHoe ckpemyBanue. Tperuit 3akoH MeHzaenss — 3aKoOH

HE3aBUCHUMOIO  HAclIeIOBaHUs  NpPU3HAKOB. LlUTOnornueckue  OCHOBBI
JTUTUOPUTHOTO CKPEITUBAHUSI.

CuerieHHoe  HacnefoBaHue mnpus3HakoB. Pabotet T. Moprana.
CuerieHHOe HACJIEJOBAaHUE TE€HOB, HAPYIICHHE CLEIJICHUS MEXAY T€HAMH.
XpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH.

I'enernka rmona. XpoMOCOMHBINA MEXaHU3M OIPEIEIECHUS 110J1a. AyTOCOMBI
W TIOJOBBIE XPOMOCOMBI. ['OMOramMeTHbli W  TETEPOraMETHBIM  MOJL.
I'eneTnueckass CTpyKTypa MOJIOBBIX XpoMocoMm. HacnenoBaHune NpHU3HAKOB,
CLICIIJICHHBIX C IIOJIOM.

I'enotun kak uenoctHas cucreMa. llnenoTponus — MHOXKECTBEHHOE
JNelcTBUE IreHa. MHOXECTBEHHBIN ajuienn3M. B3auMonencTBue HeajlsleabHbIX
reHoB. KommiementapaocTs. Onmcras. [lonmumepus.

['eHeTMUeCKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3NOJOTMYECKUX MPOLECCOB, MOBEIEHUS M KOTHUTHUBHBIX (DYHKLHUH.
['eHeTnyeckue MeXaHU3Mbl CHUMOMOIE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS
«XO3SIMH — Tapa3uT» U «XO035MH — MHKpPOOMOMY». ['€HeTMyecKkue acneKThbl
KOHTPOJII U U3MEHEHHUSI HACJIeICTBEHHOW HH(POPMALIUK B TOKOJICHUSIX KIETOK U
OpPTaHHU3MOB.

JdemoHcTpanumn

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

Tabmuubr u cxemsl: «llepBbiii U BTOpOW 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanuzupyromiee — ckpemmBaHue»,  «Hemomnoe
JOMUHUpPOBaHUE», «CLEIUVICHHOE HacjlelIOBaHUE IMPU3HAKOB Y JAPO30(HIIbIY,
«I'enetnka monay, «Kapuotun denmoBeka», «Kapuotum apo30¢puiib,
«Kapuotnnn  ntune», «MHOXKECTBEHHBIM —alien3m», «B3anmoaencTBue
TEHOBY.

O6opynoBanue: MoOJeNb IJIs JEMOHCTpPAlMU 3aKOHOB €IUHOO0Opa3us
ruOpUI0OB MEPBOr0 TMOKOJEHHS M pacHICIUICHUS MNPU3HAKOB, MOJENb s
JEMOHCTpALMA 3aKOHA HE3aBUCUMOI'O HACIJIEIOBAHUS IPU3HAKOB, MOJEIb JIA
JEMOHCTpALUN CLETUICHHOTO HACJIEAOBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jpo3odumnay.

IIpakTuyeckas padora «3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».



IIpakTnueckas padora «M3ydeHue pe3yabTaToB JAUTMOPUIHOTO
CKPEIIMBAHUSA Y IPO30(DUIIBD).

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpenbl npu GOpMUPOBAHWUHU (PEHOTHMA.
N3meHunBOCTh Ipu3HAKOB. KadecTBEHHBIE W KOJMYECTBEHHBIC IPU3HAKU.
Bubl 13MEHUNBOCTH: HEHACIEACTBEHHAS U HACJIEICTBCHHAS.

MonudpukanonHas u3MeHYHBOCTh. Ponb cpenbl B (GOpMHUPOBAHUU
MOAU(UKAITMOHHON M3MEHYUBOCTH. Hopwma peakuu MpU3HaKa.
Bapuannonunslii psag u BapuanuvonHas kpuas (B. Moranucen). CoiicTBa
MOJIM(UKALIMOHHONW N3MEHYMBOCTH.

I'enoTunuueckas U3MCHYHMBOCTB. CsoiicTBa T€HOTHUITNYECCKOM
HU3MCHYHUBOCTH. BI/II[BI FeHOTHUITMYECKON H3MEHYHUBOCTH: KOM6I/IHaTI/IBHa$I,
MyTaoyOHHasd.

KoM0OuHatvBHass n3MeHUYMBOCTb. Mel03 U MOJIOBOM MpPOLIECC — OCHOBA
KOMOMHATUBHON HW3MEHUYMBOCTH. Poib KOMOMHAaTMBHON HW3MEHYMBOCTH B
CO3/IaHHU T€HETUYECKOTO Pa3Ho00pa3us B pezesiax OAHOIO BUa.

MyTannoHHass W3MEHUYMBOCTh. BHIbI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE M HHAYLUHPOBAaHHBIE MyTaluud. SIIepHbIE W
quTomiasMatuiyeckue  Myrauuu. ComaTHM4ecKMe U IOJIOBBIE  MyTalUu.
[IpynuriHBl BOBHUKHOBEHUS MyTauuid. MyTareHsl 1 X BIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IPOLECCA. 3aKOH TOMOJIOTUYECKUX DPSIAOB B
HacneacTBeHHOM n3aMenunBocty (H.M. BaBuiioB). BHesinepHas U3MEHYMBOCTh U
HACJIEICTBEHHOCT.

Onucenemuxa U INUSEHOMUKA, POJb INUSEHEMUYeCKUx ¢hakxmopos &
HACIe008aHUY U USMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JlemoHcTpanumn

IToptpetsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabmumer uw  cxembl: «Buasl u3menumBocTH», «MoaudukanrmoHHas
U3MCHYHUBOCTBY, «KomOnnaTuBHas U3MCHYHUBOCTHY, «Meiio3sy,
«OmnonorBopenue», «l'eHerndyeckue 3al0oneBaHus  dYenoBeKa», «Buabl
MyTaLun.

O6opynoBanue: *KUBble U repOapHble FK3EMIUISIPhl KOMHATHBIX PACTEHHI,
pucyHkH (¢oTorpadun) >KMBOTHBIX C PA3IMYHBIMHU BUIaMU U3MEHYHBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKALUOHHON u3MeHuuBOCTU. IlocTpoeHne BapHAlMOHHOIO psia |
BAPUALIMOHHOU KPUBON».

IIpakTuyeckas padora «Mytauuu y apo3oduiibl (Ha TOTOBBIX
MUKpOIIpenaparax)».



Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. MexiyHapoaHas mporpaMmma MCCI€IOBaHUS T€HOMa
yenoBeKka. MeToabl H3Yy4YEHUs] TEHETUKM YEJOBEKA: TIEeHEAJOTMYeCKUM,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUIA, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpeMEHHOE  OMNpENENICHHE  TEeHOTUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHNUE, B TOM YHUCJE C IIOMOIIBIO
[1I1P-ananu3a. HacnencTBeHHble  3a00JieBaHUs  4ejloBeKa. [ eHHbIE U
XpOMOCOMHBIE ~ OOJE€3HH  4YelloBeKa. bojne3HM ¢ HAcIeACTBEHHOMN
MPEIPACIOIOKEHHOCTHIO. 3HayeHue MEIUIUHCKOU TE€HETUKHU B
PEIOTBPAIICHUH U JICYCHUH TeHEeTHUEeCKUX 3a0o0JieBaHMi YeloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOr0 Tpy3a». OITUUECKHUE AacCIeKThl HCCIEIO0BaHUM B 00yacTH
PEaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (akTopbl TMOBBIIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
du3nueckoMy W XUMHYECKOMY  3arpsi3HCHHUIO  OKPYXalolled  Cpelbl.
I'eneTnyeckas npenpacnoioKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JemoHCcTpanumn

Tabmuupl u cxemsl: «Kapuotun yenosekay, «MeTo1bl U3yUEHUS] TEHETUKU
yesoBekay, «I'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cennekuust OpranusMosB

JloMecTukanust M CeNeKlus. 3apoXKACHUE CEICKIMU W JOMECTUKALUU.
Yuenue H. W. BaBunoBa o IleHTpax NPOUCXOXIECHHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTeHUl. PoJb ceekunu B CO31aHUU COPTOB PACTEHUM U NOPOJ
#KUBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTMYECKHUX pPSIOB B
HaclieACTBeHHOM wu3MeHunBoctd H. WM. BaBumoBa, ero 3HaueHue IJis
CEJIEKIMOHHOM paboThI.

Meronapl ceneknnoHHON pPadoThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUyIbHBIA.  OJTambl ~ KOMOWHAIIMOHHOW  cenekiuu.  VcmbiTanue
MIPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHINY C TIOMOIIBIO OIICHKH
(deHoTHNa MOTOMCTBA U OTOOP IO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBIM  MyTareHe3 Kak METOJ  CEJIEKIIMOHHOM  paloThl.
PagnanvoHHbIl W XUMHYECKHM MyTareHe3 KakK WCTOYHUK MYTalud Yy
KyJIbTYpHBIX (hOpM OpraHu3MoB. Vcmosib30BaHUE T€HOMHOTO pPEIaKTUPOBAHUS
U MeToA0B pekomOuHaHTHBIX JIHK 1151 monydeHus ucxoqHoro marepuania ajis
CEJICKIINH.

[Tonmyuenue TIOJIUTLION/TIOB. BuyTtpuBnaoBas rUOpUIN3aLINSL.
biuskopoAcTBEeHHOE — CKpellMBaHuWe, WM  uHOpuauHr. HepoactBeHHoe



CKpeniuBanue, win aytopuaunr. ['ereposuc u ero nmpuunssl. Mcnonb3oBanue
reteposuca B cenekiuu. Otnanéunas rudbpuauzanus. [Ipeononenue 6ecruioaus
MEXBHJIOBBIX THOPUAOB. JIOCTMKEHHUS CEJIEKUHH PACTEHHA M HKUBOTHBIX.
«3enénas pesonioyusiy.

CoxpaHeHHe U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX pacTCHUMN
U HUX JUKUX pOJUYEH g CO3JaHUsl HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYP. M3yuenue, coxpanenue u ynpasieHue
CCHEeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 6 YENAX VIYYULeHUS CYWECmBYIOWUX U CO30aHUs HOBbIX NOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUeM COBDEMEHHbIX Memooo8
HAYYHbIX UCCTIe008AHUL, NePedo8blX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHCcTpauun

IHoptpets: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, I1. I1.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmumsr u cxeMmbl:  «LleHTpbl NPOMCXOXKIEHUS W MHOroooOpasus
KYJIbTYPHBIX PACTEHHID», «3aKOH TIOMOJIOTMYECKUX DPSAOB B HACIEACTBEHHOU
U3MEHUMBOCTH», «MeTtonbl cenekuum», «Otaan€HHas THOpUAM3ALUSY,
«MyTtarenes».

JlaGopaTtopnasi pabGora «l3ydyeHue COPTOB KYyJNbTYPHBIX PACTEHUU U
IIOPOJ JOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METON0B CEIIEKIINU PACTCHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHu».

IKeKypeuss «OCHOBHBIE METOABI M JOCTUIKEHHUS CEJEKIMU PACTCHHUU U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCHIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abOpaTOpHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHos10rust ¥ CHHTeTHYECKAs1 OMOJIOT U

OOBeKThI, UCHONB3YEMbIE B OMOTEXHOJOTMH, — KJIETOYHBbIE U TKAHEBBIC
KyJbTYpbl, =~ MHUKPOOPTaHM3MbI, WX  XapaKTepUCTHKA. TpagullMOHHas
OMOTEXHOJIOTHS: XJIEOONEUEHUE, TMOJyYeHHE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BuHOAenue. MukpoOuonoruyeckuii cuHTe3. OOBEKTbl MUKPOOHOIOTUYECKUX
TexHosiorui. [IpousBoacTBO Oelika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3iaHre TEXHOJIOTMI M1 MHCTPYMEHTOB II€JICHANPABIEHHOTO W3MEHEHUS
U KOHCTPYUPOBAHUs T€HOMOB C LEJIbI0 MOJY4YEHUs OPraHU3MOB H UX
KOMITOHEHTOB, COJIEpKAIllUX HE BCTPEUAIoIIrecs B MPUPOJE OMOCUHTETUYECKHE
yTH.

Knerounas naxxenepus. MeTozibl KyJIbTYpbI KJIETOK U TKAHEW PACTEHUN U
K*UBOTHbIX. Kpunobanku. Comarudeckass TruOpuau3anuss M COMATHYECKUU



smOpuoreHe3. Mcnonap30BaHue TalIONAOB B CENEKIMU pacTeHuil. [lonyyenue
MOHOKLOHANbHBIX anmumer. Hcnonvsosanue  MOHOKIOHANbHBIX u
NOIUKTIOHANbHBIX aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMsT ~ SWLEKIETOK M KIOHHPOBAaHME  JKUBOTHBIX.  Merox
TPaAHCIUIAHTALIMU SITIEP KIETOK. TexHonouu 0300posienuss, KyIbmusuposanus u
MUKDOKIOHATLHO20 PASMHONCEHUSL CEIbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAasi U T€HHas HHKEHEpUs. VICKyCCTBEHHBIM CHUHTE3 I'€Ha U
koHCTpyupoBanue  pekomOuHantHbiX JHK.  Cozdanue  mpamnceenmvix
opeanuzmog. JIOCTM>KEHUS M TEPCHEKTHBBI XPOMOCOMHOW M TE€HHOU
MH)KEHEPUH. DKOJIOTUYECKUE U TUUYECKHE MPOOIeMbl T€HHON MHKEHEPUU.

Meauuunckue OuotexHosoruu. IloctreHomHas uuM@poBas MeEAUIMHA.
[MIIP-auarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOLICHTPUYECKUN aHau3
IIPOTEOMA YEJIOBEKA JUIA OLIEHKH COCTOSHMS €ro 310poBhi. lcmosb3oBaHue
CTBOJIOBBIX KJleTOK. TapretHass Ttepamnus paka. 3D-OumounxkeHepus s
pa3paboTKu (yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTWH, CO3/1aHus
KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJOTUH TPEXMEPHOro OMONPUHTUHIA U
ckaddonauHra s peleHus 3a1a4 MepCoOHATU3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C LIEJbI0 0OecreueHus KOMOMHUPOBaAHHOM
3amuThl 0T Bo30yauteneit OPBU, ycTtaHoBiIeHHE MOJIEKYIISIPHBIX MEXaHU3MOB
¢byukuuonupoBanusi PHK-conepkamux  BUPYCOB, BBI3BIBAIOIIUX — 0CO0O
onacHble 3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JlemoHcTpanumn

Tabmuubr u  cxemsl:  «Vcnosb30BaHME ~ MHKPOOPraHM3MOB B
OPOMBIIUIEHHOM  NPOM3BOACTBE», «KinerouHas wuHxeHepus», «l eHHas
UHKXEHEPHSI.

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUM.

IIpakTnuyeckas padora «llonmyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

Jkckypceusi «bUOTEXHOJOTHS — BaXKHEHIAs MPOU3BOJMUTENbHAS CHIIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOICTBO)».

11 KUIIACC

Tema 1. 3apoxknenue U pasBuTHE 3BOJTIOIMUOHHBIX MPEICTABJICHUH B
OuoJIoTUH

OpomonmonHas teopusi Y. JlapBuHa. IlpeanochuUlKu BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedatenbHocTh Y. JlapBuHa.



JBvkymue cuibl 3Bofionmu  BuaoB mo Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh PAa3MHOKEHHUS OpPraHU3MOB, HACJIEICTBEHHAs W3MEHYHUBOCTb,
O0opr0a 3a CyIecTBOBaHNE, €CTECTBCHHBIA U UCKYCCTBEHHBIH 0TOOD).

Odopmiieane cunteTndeckoi Teopun 3Bomoruu (CTD). Heltpambhas
Teopust sBoJitou. CoBpeMEHHasi JBOJIOIMOHHAS OMOJIOTHS. 3HAayYeHUE
ABOJIIOIMOHHOM Teopur B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHbI
MHpa.

JemoHCcTpanumn

[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Krosbe, Y. lapBun, C. C. YUerBepukon, U. U. IlImaneraysen, k. Xoaaeis, /.
K. benses.

Tabmuupr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«JlectHuna >xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmMupoBaHUs
pUCIOCOOJIeHnt y pacTeHuil U >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyra nyrewectsus Y. Jlapsuna», «Haxoaxu Y. [dapBuna», «Popmbl
O00ppOBI  3a  cymiecTBoBaHue», «llopoabl romybeit», «MHoroobpasue
KyJbTYpHBIX (opM KamycTel», «llopoabl AOMaIIHUX KUBOTHBIX», «Cxema
oOpazoBaHusi HOBbIX BUIO0B (o Y. J[apBuny)», «Cxema COOTHOIIEHUS
JOBIKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE MOJIOKEHUS CUHTETUYECKOW TEOPUHU
SBOJIFOLIUN.

Tema 2. MUKpPO03BOIIOLMSA U €€ pe3yJIbTAThI

[Monynsauust Kak »3JeMEHTapHas eAuHula 3Boitound. CoBpeMEHHbIE
METO/bl OLEHKH TE€HETUYECKOI0 pa3HOoOpa3usi M CTPYKTYPhl MOIYJISIUH.
N3menenne reHO(OHAA MOMYJSAMM KAk 3JIEMEHTApHOE 3BOJIIOLMOHHOE
sBJICHUE. 3aKOH IreHeTnYeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OneMmeHTapHbie (aKTOpbl (IBMXKYIIUE CHJIBI) ABOJIONMHU. MyTalmOHHBIN
npouecc. KomOuHaTMBHas W3MEHYMBOCTH. [Ipeildp reHoB — ciydaiiHble
HEHAIpaBJICHHbIE M3MEHEHMUS YacTOT ajulesied B monmymsauusx. Dddexr
ocHoBatensd. Jpgexm Oymuiiounozo copaviuka. CHUdCEHUe 2eHemuyecKko2o
pasnooobpaszusi: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
oonvuwux U manvix nonyaayuax. Murpauuu.  M3omAuus  mOMyJIsSLMA:
reorpaguyeckas (IpoCTpaHCTBEHHAs ), OMoJornyeckast (penpoyKTUBHAS).

EcrecTBennbiit or6op — Hampamistomuid (GakTop 3BoJonuA. DopMbl
€CTECTBEHHOTO OTOOpa: JBWXKYIIUH, CTAaOWIM3UPYIOMINMA, pPa3phIBAIOIIHIA
(mm3pynTuBHbIi). [TonoBoit 0T60p. BO3HUKHOBEHNE M ABOIONUS COIIUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KaK pe3yJibTaT MHUKPOIBOJIOIUU.
Bo3nukHOBeHHE — mpucnocoOaeHut y  opraHu3mMoB.  ApoMopdossl  u



UaM0adanTalluH. [Tpumepsl PUCTIOCOOJICHUIM y OpTraHU3MOB:
Mopdornoruyeckue, (U3MOJOTUYECKHE, ONOXMMUYECKHE, TOBEIACHYECKUE.
OTHOCUTENBHOCTh NPUCTOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpazoBanue Kak pe3ynbTar
MUKpPOABOMIOIMHU. M3omsmus — kimrodeBoit paktop BumooOpazoBanus. Ilytu u
CITIOCOOBI BUJI000pa30BaHUS: aJUIoNIaTPUUYECKOe (reorpaduueckoe),
CUMITATPUYECKOE  (DPKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIIONIU3aIHS,
rubpuan3anus). JJmuTeasHOCTh SBOMIOIIMOHHBIX MTPOIECCOB.

MexaHu3mbl (HOPMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Ponp »BoMOIIMOHHONW OWOJNIOTMM B pa3pabOTKE HAay4YHBIX METOJ/IOB
coxpaHeHusi OnopazHooOpazus. MUKPOIBOIIONMSA U KOABOJIIOIUS Mapa3UTOB U
uX X03sieB. MexaHusmbl (HOPMUPOBAHUS YCTOWYMBOCTH K AHTUOUMOTHUKAM U
croco0Obl 0OpHOBI C HEH.

JdemoHcTpanuu

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

Tabmuubr 1 cxeMbl: «MyTanmoHHasi U3MEHUUBOCTHY, «[lomymnsunonHas
CTpyKTypa Buaa», «CxeMa TposiBIEHUA 3aKkoHa Xapau—BaitHOepray,
«/IBIKyIIHE CHJIBI DBOJIOLUUN», «OJKOJOTHYECKAS W30ALUSA TOMYJISIUN
ceBaHCKoM Qopenn», «I'eorpaduueckass U30AIMS JTUCTBEHHUIIBI CUOUPCKON U
JMCTBEHHULBI JaypcKoit», «llomynsiroHHbIE BOJHBI YACICHHOCTH XHUIIHUKOB
u KepTB», «CxeMa NeUCTBUS €CTECTBEHHOro 0TO0opa», «Dopmbl 0OphrOBI 3a
cymiecTBoBaHuey, «MHaycTpuanbHbli MenaHu3zMy», «KuBble HCKOTaeMbIey,
«IToxpoBUTENbCTBEHHAST OKpacka KUBOTHBIX», «lIpemaynpexnaromnias okpacka
KUBOTHBIX»,  «Dusmonorunueckne  amanrtanum»,  «lIpucrnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabl-IBOMHUKNAY,
«Ctpyktypa Buaa B npupoae», «(Cnocodbl  BUA0O0OpAa30BaHUS»,
«I"eorpaduueckoe BUJI000pa30BaHUE TpEX BUJIOB JaHABIIEH,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID, «lloMUIIIOnIbI pacTeHuin»,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: TepOapuu pacTEeHUM, KOJJICKIIMM HACEKOMBIX, dydela
NTUIl U 3BEpel C MpUMEpPaMHU Pa3IMYHBIX MPUCTIOCOOJICHUM, dydyenaa MNTHUI[ U
3Bepel pa3HbIX BHUJOB, TepOapuu pacTeHUU OJIM3KUX BHUJIOB, 00pa30BaBIIUXCS
Pa3ITUYHBIMH CTIOCOOAMH.

Jlaboparopnasi pa6ora «BbIsiBIeHHEe M3MEHUYHMBOCTH y OCOOEH OJTHOTO
BUJIAY.

JlaGopaTtopnass padora «lIIpucrnocoOiieHrsi OpraHu3MOB U  HX
OTHOCHUTEJIbHAS LIEIECO00Pa3HOCThY.



Jlaboparopnasi pa6ora «CpaBHEHHE BHIOB 1O MOP(POIOTUYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOLMS U €€ pe3yJabTaThl

Mertoapl u3yueHHss Makpo3Boionuu. [laneoHTonmornueckue MeTOo/Abl
u3ydeHus: sBojironuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PSJIBI
OpraHU3MOB.

buoreorpaduyeckne MeTobl n3ydeHUs HBOMOIUU. CpaBHEHHE (IIOPHI H
¢dayHBpl MaTepukoB u OCTPOBOB. bmoreorpaduueckue obnactu 3emuu. Bumbi-
SHACMUKH U PEITUKTHIL.

OMOpHOJIOTUUECKHME W CPaBHUTEIBHO-MOP(OJIOTUYECKHE  METO/IbI
U3YUYEHHUS] HBOJIOLMH. ['€HETMYECKHE MEXaHWU3Mbl HSBOJIOLMM OHTOTCHE3a M
MOSIBJICHUSI DBOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE U AHAJIOTUYHBIC
opranbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-TEHETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYeCKHE METOAbl  U3YYEHHUS  HBOJIIOIUU.
['omonoruunsie reHbl. COBpeMEHHBIE METOJIbI MOCTPOCHUS (PUIOTEHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTaIlMX U SBOJIIOIUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBujia) HJBOMOUMH. [lpunyun cmenwvl

dyHKYULL. HeoGpaTtumocTs ABOJIFOLUU. AnantuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIFOLIHH.
JlemoHcTpanumn
[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. ['ekkensb.
TaOmuiel u CXEMBI: «DuoreHeTHUECKUN pAan JIOILIAJIN,

«ApxeonTepukcy, «3Bepo3yobie smepb», «Creromedansny, «Pununoduts,
«CeMeHHbIE TanOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTUHEHTOBY», «PenukThly, «HauanbHble cTaguu SMOPHOHATIBLHOTO Pa3BUTHS
MO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpPTaHbI»,
«PynmuMeHTh», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpPHI  4YeliOBeKa W
mumnanie», «l JaBHbIe HaINpaBiIeHUS dBOIIONUNY, «OOIMe 3aKOHOMEPHOCTH
SBOJIIOLII.

OGopynoBaHue: KOJUICKIIUU, TepOapuu, MYJSKH HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISPKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emJie

Hayunble THIOTE3bI NMPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 U
naHcrepmusi.  JloHaydHble — TPEACTaBICHUS O  3aPOXKIACHUM  KU3HU
(kpeauonn3M). ['umore3a TMOCTOSHHOTO CaMO3apOXKIACHUS JKU3HM U €€



onposepkeHue omnbitaMu @, Pemmn, JI. Cnammanmanum, JI. Ilacrepa.
[IpoucxoxkaeHne >Ku3Hu U aCTPOOUOIOT UL

OcHOBHBIE ~ 3Tambl  HEOpraHudecko  sBomoonuu.  IlmanerapHas
(reosiornueckas) 3BOJIIOIMSA. XUMHUYECKas DBOJIONUA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemecTB U3 Heopranmdyeckux. OneiT C. Mumiepa u I'. FOpu.
OO0pazoBanue mnoauMepoB U3 MoHoMepoB. KoanepBathasi rumorteza A. U.
Onapuna, runorte3a mnepBuuHoro OynboHa JIk. XonjaeilHa, TeHeTHYecKas
runore3a . Mémmepa. Pubosumer (T. Uex) m rumoresa «mupa PHK» V.
['un6epra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hcropust 3emnn M MeToApl €€ u3ydeHHs. Mckoraemble OpPraHMYECKHUE
octatku. ['eoxpononorus u e€ wmertoAbl. OTHOCUTENbHAass M aOCOIIOTHAs
reoXpoHOJIOrus. ' €0OXpOoHOIIOrnuecKast mKaia: 30HbI, 3pbl, IEPUOJIBI, TOXU.

HauvanbHble 3Tanbel oprannyeckoil 3BoironuH. llosBieHWe M 3BOJIIOLIHS
HEPBbIX KJIETOK. DBOMIONMS MeTa00In3Ma. BO3HUKHOBEHNE TEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MHKPOOHBIE OMOIUIEHKM KaK aHaJor NEepBbIX Ha 3emiie
coob1ecTB. CTpoMaToauThl. [IpoKaproOThl U HYKapUOTHI.

[Ipoucxoxnenue YKapHuoT (cumOuorenes). DBOJIIOLIMOHHOE
MIPOUCXOKJICHHE BUPYCOB. [IpoMcxokIeHME MHOTOKJIETOYHBIX OPraHU3MOB.
BO3HHMKHOBEHHE OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOLUYU BBICIINX pacTeHHil. OCHOBHbIE apoMOp(O3bI
pactenmil. Bpixon pacteHmii Ha cymy. llosiBieHHMe CHOpOBBIX pacTeHUM U
3aBoeBaHME UMHU CymHd. CeMeHHble pacTeHus. lIponcxoxkaeHue HBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tambl HBOJIOLUU KUBOTHOTO MuUpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBeie XOpHOBbIE JKUBOTHbIC. JKU3HB B BOAE. ODBOIIOLMSA
Mo3BOHOYHBIX. [Ipoucxoxnenue ampubuii u pentuwnmil. [IpoucxoxaeHue
miekonurTaomux W nTul. llpuHnun kimoueBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHne xu3HM Ha 3emiie MO 3paM U NEpUoAaM: apxeul, MpoTepo3oi,
najgeo3oi, Me3030M, KaiHo30M. OOmas xapakTepuCTHKa KiuMara |
reoJIOrHYeCKNX mporeccoB. [losBIeHNE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIUSHUE Ha Ta30BbIil cCOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHHUSI — 3KOJOTMYECKHE KPU3HUCHI Mpouwioro. ITpuanHbl
U CIIEICTBUSI MAacCOBBIX BbIMHpPAaHUM. COBPEMEHHBIN 3KOJOTUYECKUN KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenust OuopazHooOpasusi Ha 3emiie.

CoBpeMeHHas cuctemMa oprauuueckoro mupa. [lpunuuns! kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.



JdeMoHCcTpanuu

IToptpetsl: @. Peau, JI. Cnammannanu, JI. ITactep, . 1. Meunukos, A.
N. Onapun, [Ix. Xonneitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuiet u cxemsl: «Cxema onbita @. Penuy», «Cxema onbita JI. TlacTepa
0 M3YYEHUIO CaMo3apoXKIeHus xXu3Hm», «Cxema ombita C. Mwmuiepa, I
IOpn», «Otanbel HEOpraHMYECKOU IBOJIIOIUNY, «I €0XpOHONIOrNYECcKas IKaiay,
«HadanpHple 3Tambl  OpraHuyeckoil sBomtouum», «Cxema 00pa3oBaHUS
AyKapuoT MyTéM cumOHMoreHesza», «Cucrema XUBOH NpUpoabl», «CTpoeHue
BHUpyca», «Apomopdo3sl pacteHuit», «PuHnOGUTH», «OIHOKIECTOYHBIC
BOJOpoCcHn», «MHOrokierounsle Boaopocin», «Mxu», «llanopoTHUKNY,
«l'onocemeHHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHUS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmme»,
«Kumeunononoctusie», «Ilnockue dvepBu», «UneHucrtonorue», «PbuiObDY,
«3emHoBoAHBIE», «lIpecmbikaronmecs», «IItuney, «Miekonuraronme,
«Pa3BUTHE KU3HU B apXEUCKOU 3pey», «Pa3BUTHE KU3HU B IMPOTEPO3OUCKOU
ape», «Pa3zBurThe KHW3HM B MNAJIEO30MCKOM 3pe», «Pa3BurHe XU3HU B
ME3030MCKOM 3pe», «Pa3BuTHe XU3HM B KaHO30UCKOM 3pe», «COoBpeMeHHas
CHCTEMA OPraHUYECKOrO MUPA».

O6opynoBanue: repbdapuy pPacTeHU Pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAJKHBIC Mpenaparbl JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKIIMM WTJIOKOXHUX, CKEJEThl MO3BOHOYHBIX >KUBOTHBIX, Yydella NTHUI[ U
3BEpEM, KOJUJIEKIMA OKAMEHEJIOCTEM, TIOJE3HbIX HWCKOMAEMbIX, MYJISIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnaa gaGopatopHasi padora «MoaeaupoBaHUE OIBITOB
Mumnepa—tOpu 10  U3y4eHHI0O a0MOTEHHOTO CHHTE3a OPTraHUYECKUX
COEIMHEHHI B EPBUYHOMN aTMoc(epe».

JlabopaTopHas pabdora «/M3ydyeHHe M ONMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IpakTuyeckas padora «lV3ydeHue ocoOCHHOCTEH CTPOCHHS pacTEHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckass  padora  «lM3yueHue  0OcCOOEHHOCTEH  CTpPOCHUS
MTO3BOHOYHBIX YKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ejioBeKa — AaHTPOINOIeHe3

Paznensl n 3apaum anTponosiorud. MeToasl aHTPOIOJIOTHH.

CraHoBIIEHHE NPEACTABICHUN O TPOUCXOXKACHUU YeIOBEKa. Pelurno3unie
BO33peHUs. COBpEMEHHbBIC HAYYHbIE TEOPHH.

CxolIcTBO 4enoBeKa C KUMBOTHBIMU. CHCTEMATHMYECKOE TMOJOKEHUE
yenoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIHHO-



MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JI0T0-OMOXUMHYECKHE,
noBeAeHueckue. OTIMYUS YeNoBEeKa OT JKUBOTHBIX. [IpsMoxoxiaeHue u
KOMIUJIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3Ta U BTOPOI
CUTHAJIBHOM CHUCTEMBI.

JBwxynme  cuibl  (akToOpbl)  aHTPONOTEHE3a:  OMOJIOTHYECKHE,
conasibHble. COOTHOIIEHHE OMOJOTMYECKHX M COIHUAIbHBIX (PAKTOPOB B

AHTPOIIOT€HE3E.
OcHOBHBIE CTa UM aHTpOIOTreHe3a. PaHHe yenoBekooOpa3Hble 00e3bsIHbI
(TIpOKOHCYJIBI) M pPaHHWE TIOHTHUILI — OOIHE TPEIKH YeITOBEKOOOpa3HBIX

00e3bsiH M JIoIe. ABCTpPaJONUTEKH — JIBYHOTHE Mpenku monaed. Yemosek
YMEIIbIM, NEPBBIE U3rOTOBIEHUS OPYAUN Tpyha. UenoBek NpAMOXOIAIUN U
NEepBbI BbIXOJ Jrofed 3a mpenensl Adpuku. YenoBek reidaenbOeprckui —
oOILIMi MpeAoK HeaHAEPTaJIbCKOr0 YEJIOBEKa M YeJOBEKa pasyMHOro. YenoBek
HEaHJEPTAIBCKUI Kak BUJ JIOJEH XOJOIHOIO Kiaumara. YenoBeKk pa3yMHBIN
COBPEMEHHOIO THIIA, JCHUCOBCKHM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTnka u najaeoreHOMUKa.

DBOJIIOLIMS COBPEMEHHOTO YesloBeKa. EcTecTBEHHBIN 0TOOP B MOMYIISIIIUAX
yesoBeka. MyTalMoHHBIN npouecc U noauMopdusm. TlonynsimonHble BOIHBI,
nperid reHoB, MUrpanus U «3PQPEKT OCHOBATENSD B MOMYJISAIUAX COBPEMEHHOTO
YeJIOBEKa.

Yenoseueckue pacel. [loHsate o pace. bompuime pacel: €BponeougHas
(eBpaswmiickasi), aBCTpaJiO-HETpOMJHAs (9PKBATOpUAJbHAs), MOHIOJIOWTHAS
(a3uarcko-aMepukaHckasi). Bpems u myTH pacceneHusi 4eloBeKa IO IJIaHETe.
EauncTBO yenoBeueckux pac. HaydHas HECOCTOSITENIBHOCTh — pacu3Ma.
[Iprcnoco0aeHHOCTh 4YeOBeKa K pa3HbIM YCJIOBUSAM OKPY’KAIOLIEH Cpeibl.
Bnusnaue reorpaduueckoid cpenbl W jpeidda TeHOB Ha MOPQOJIOTHIO U
(PU3HOJIOTHIO YETIOBEKA.

MexauciuIuinHapable  MeToAbl B (U3UYECKOM  (OMOJOTHYECKOM)
AHTPOIIOJIOTUM.  OBOJIOUMOHHAS  AHTPOIOJOTUS W MNaJCOAHTPONOJIOTHS
YeJIOBEUECKHUX MONyJIsAuid. buoconumanbHble HCCIeq0BaHUS TPUPOABI YEIOBEKA.
HccnenoBanue K03BOIOLMHN OUOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsr: Y. HapBun, JI. Jiuku, 4. . Porunckuit, M. M. I'epacumos.

Tabmumer u  cxeMbl: «MeToapl aHTPOMOJIOTHHY, «[ OJIOBHONH MO3T
yenoBekay, «UYenoBekooOpasHblie 00€3bsiHB), «CKENeT 4YelnoBeKa M CKeJeT
mUMIaH3e», «PyauMEeHThl U aTaBU3MbL», «/[BHXKyIIME CUIIBI aHTPOIIOreHE3ay,
«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UenoBEK yMeEIbIi»,
«YenoBek mpsaMoxondmmiy, «lleHncoBckui uenoBek» «HeanaepTanpubDy,



«KpomanboHLBY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEITIOBEKay, «Packl
YEJIOBEKAY.

O6opynoBanue: MYJSDKH OKaMEHEJIOCTEH, MPeaMETOB MaTepuaibHON
KyJIbTYpbl TIPEIKOB 4eJIOBEKa, penpoaykuuu (¢ororpadum) KapTHH C
MU(OJIOTMYECKUMH U OHOJCHCKUMHU CIOKETaMU TPOUCXOXKICHHUS YeoBeKa,
dboTorpadum HaXOAOK MCKOIAEMBIX OCTATKOB YEJIOBEKa, CKEJET 4YeJIOBeKa,
MOJIE]h Yeperna 4YeloBeKa M 4Yepena IIMMIIaH3e, MOJEIb KHCTH 4YelOBeKa U
KUCTH IIUMITIaH3€, MOAEJIHM TOpCa MPEIKOB YeIOBEKa.

JlaboparopHasi padora «/I3ydyeHne OCOOEHHOCTEW CTPOECHHS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckass padora «M3yueHHe SKOJOTMYECKUX  aJanTanui
YEJI0BEKAY.

Tema 6. JDxkosiorMsi — HAyKa 0 B3aMMOOTHOUICHUSX OPraHU3MOB H
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apoxnenre u pa3BuTue skosorun B Tpyaax A. 'ymGonbara, K. @.
Pynbe, H. A. CeBepuioa, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nensl u
3a7a4u 3K0JI0TUU. CBSI3b IKOJOTUH C IPYTUMHU HAyKaMH.

Mertoas! skosoruu. [loneBbie HaOMOAEHUSA. DKCIIEPUMEHTBI B SKOJIOTHU:
npupoAHbie M JabopaTopHble. MonaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKpY’KaroIIel CpeJibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIN.

3HaueHUE DKOJIOTUYECKUX 3HAHUU 11  YeJIOBEKA. KOJOTHYECKOE
MHPOBO33pPEHUE KaKk OCHOBA CBsA3EH uesioBeuecTBa ¢ npupoao. ®opmupoBaHue
AKOJIOTHYECKOHN KYJIBTYpPbl U IKOJOTUUYECKON IPaMOTHOCTH HACEJICHUSI.

JdemoHcTpanumn

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. Ceseprios, D. I'ekkens, A.
Tenciu, B. H. Cykaués.

Tabmunel 1 cxeMbl: «Pa3aensl skonorun», «MeTobl 3Koaorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEAbD.

JlaGopaTtopnass  padora  «M3yuyeHwe  METOJOB  DKOJOTHYECKHUX
HCCIIEOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Oxonornyeckue  (akToppl U 3aKOHOMEPHOCTU  HUX  JICUCTBUAL.
Knaccudukanus sxomormdyeckux (HakTopoB: abWoTHyecKkue, OUOTUYECKHE,
anTpornorerabie. O0IIMe 3aKOHOMEPHOCTH JCHCTBUS SKOJOTUIECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. I[Hopenrens, . JIubux). TonepaHnTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak skojormyeckuid akrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEUHOIO CIEKTPA Ha OPTaHU3Mbl. DKOJOTUUECKUE TPYIIIbI



pPacCTeHHMII M KMBOTHBIX N0 OTHOWICHHWIO K cBeTy. CHUTHaJbHas poJib CBETA.
doTonepruoIn3m.

Temnepatypa kak sKkosnoruueckuil ¢akrop. JlelcTBue TemmepaTypbl Ha
opranu3mbl. [[oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHbIE
Y CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojoruueckuit daxkrop. Ilpucrnocobienus pacteHuit K
nojaepKaHuio BogHoro 6ananca. Knaccudukamust pacTeHUN MO OTHOLIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K N3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOUTaHHSI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYLIHAs, [IOYBEHHAS,
riiyOMHHas MOAINOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMHUYECKUE
O0COOEHHOCTH cpejl oOuTaHusi opraHu3moB. IlpucnocoOseHus OpraHu3MoB K
KU3HH B Pa3HbIX CPEIax.

buonornueckne putMmbl. BHemHne n BHyTpeHHHE pUTMBL. CyTOUHBIE U
roguuHble puTMbI. [Iprcnoco0IeHHOCTh OpraHU3MOB K C€30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennoie ¢opmbl opraHuzmoB. [loHsTHE O JKHU3HEHHOH (Qopme.
XuszHeHHble (QOpMBI  pacTeHMil: JAepeBbs, KyCTapHUKH, KyCTapHUYKH,
MHOT'OJIETHUE TpPaBbl, OJHOJETHUE TpaBbl. JKu3HEHHbIE (POPMBI >KMBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, a’3pOoOHOHTHI. OCOOEHHOCTU CTpOeHUs U 00pasa
KU3HH.

buotnueckue  daktopsl. Bugbl  OMOTHYECKMX  B3aUMOJICHCTBUM:
KOHKYPEHIUs, XHUIIHUYECTBO, CuUMOMO3 u ero Qopwmel. [lapazutusm,
KOoonepanus, MyTyalau3M, KOMMEHCAIN3M (KBAPTUPAHTCTBO, HAXJIEOHUYECTRO).
Herpoduueckue B3ammopeiicTBus (Tonmueckue, dopudeckue, hadbpuueckue).
3HaueHne OMOTHYECKHX B3aMMOJAEWUCTBUN Ui CYILIECTBOBAHUS OPraHU3MOB B
cpene ooutanus. [[puHIIMI KOHKYPEHTHOTO UCKITFOUEHHUS.

JlemoHcTpanumn

Tabmumpl 1 cxembl: «OKkonoruueckue (GaxTopel», «CBETOBOM CHEKTpPY,
«JKOJOTMYECKHE  TPYyNNbl  KUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TenmokpoBHbIE YKUBOTHBIEY, «XOJ0THOKPOBHBIE YKUBOTHBIEY,
«Du3noNoruuecKre aJanTaluu KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonoruueckue putmbly, «KuzHeHHble (QOpMblI pacTeHUi», «KHU3HEHHBIE
(OpMBI KMBOTHBIX», «DKOCHCTEMa IIMPOKOIMUCTBEHHOIO Jiecay, « IKocHucTeMa
XBOMHOro Jeca», «llenmm mnuranus», «XumHUYECTBO», «llapazutusmy»,
«Konkypenuus», «CumoOnosy», «Kommencanuzmy.

O6GopynoBanue: repOapuyd pacTeHUM M >KMBOTHBIX, MPUCIIOCOOTICHHBIX K
BJIUSIHUIO PA3JIMYHBIX HKOJOTMYECKUX (PaKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHEMIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHH, CBETOIIOOMBBIE, TCHEMIOOUBBIE U



TEHEBBIHOC/IMBbIE ~ KOMHATHBIE  pPACTeHHs, repbapud W KOJUICKIUHU
TEIJI0JFOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydena NTHUI] U
3Bepel, repOapuu pacTeHHM, OTHOCSIIMXCS K TrurpoduraM, KcepoduTam,
Me3ouTamM, KOMHATHBIC PACTCHHsI JAHHBIX TPYMI, KOJUICKIIUH KUBOTHBIX,
OOUTAOIIMX B Pa3HbIX Cpelax, repO0apuu U KOJUIEKIIMU PACTEHUHN U )KMBOTHBIX,
o0JafaroumMx yepTaMu IpUCOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUM
AKU3HU, TepOAPUU U KOJUICKIIUHU PACTEHUMN U JKMBOTHBIX PA3JIUYHBIX KU3HEHHBIX
¢dbopM, KOJUJICKIIUMA >KWBOTHBIX, YYACTBYIOIIMX B Pa3IMYHBIX OHOTHYECKUX
B3aNMOJECHUCTBUSAX.

Jlaboparopnasi pa6ora «BbisBiIeHHE MPUCITOCOOICHUI OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTtopnasi padora «BbIsiBIIeHHE NPUCTIOCOOTICHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

Jlaboparopnasi padora «AHAaTOMUYECKHE OCOOCHHOCTHM pACTEHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ixos10rvsi BUAOB M NOMYJISA U

DOKOJIOTUYECKUE  XApAaKTEPUCTUKU  momyhsauuu.  llomynamus — kak
Ounosoruyeckasi cuctema. Posib HEOTHOPOJHOCTH Cpelibl, PU3HMUECKUX OapbepoB
U O0COOEHHOCTEeW OuojIoruu BUIOB B (HOPMUPOBAHHHM MPOCTPAHCTBEHHOM
CTPYKTypbl Tonysanuii. OCHOBHBIE TOKa3aTEIW TMOIYJISUHUHN: YHUCICHHOCTD,
MJIOTHOCTh, BO3PACTHAsI M TOJIOBAasl CTPYKTYpa, POKIAAEMOCTh, IPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPAITHSI.

Oxosioruyeckass ~ CTpyktypa  nomyssiud.  OIleHKa  YUCJIEHHOCTHU
nonyJyianuu. JlnHaMuKa nonyJsinuu U €€ peryisinus. buortnueckuii moTeHuan
nonyadanuu. MojenupoBanue AWMHAMUKU —nonyisiqud.  KpuBble  pocra
YUCJIEHHOCTH Tonmyisanuu. KpuBble BbDKUBaHMS. Perymnsuus 4YHMCIEHHOCTH
MONYJISIUA: poib (aKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIMX OT TUIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUaIoB (r- u K-ctparerun).

[Tonsitue 06 KoOrHUEcKOM HuUlle BUAa. MecrooOutanne. MHoromepHast
Mojiesb dKkosornyeckon Humu Jx .M. Xartunncona. Pazmepsl skosornyeckomn
Huiy. [loTeHnnanbHas U peaTn3oBaHHas HUIIU.

Bun kak cucrema nmomyssiuid. Apeansl BUAOB. BUabl U UX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJICHHS M MUTpAIMil KUBOTHBIX. buonoruuyeckue
WHBa3UU YY>KEPOJIHBIX BUJIOB.

JdemoHcTpanuu

IToprper: [Ix. 1. XaTynHCOH.



Tabmuubl U cXeMbl: «DKOJOTMYECKUE XapaKTEPUCTUKU TMOIMYJISIUNY,
«IIpocTpaHcTBeHHass CTPyKTypa momyisuu», «Bo3pacTHble MHpaMubl
nonyysiun», «CKOpOCTh 3acelIeHHs TOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinsb 3xkomorndeckort Humm J[x. M. Xatunaconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOyiieHuss ceMssH pacTeHUud K
pacceneHuIon.

Tema 9. Ikos0rust coodmEecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizm MexIy
OpraHu3Mam# B OMOIIEHO3E.

Okocucrema kak oTkpbitas cucrteMa (A. k. Tencnun). OyHKIIMOHATbHBIC
OJIOKM OpraHuW3MOB B SKOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, PEIyIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckne nenu u cetu. AOHOTHYECKUE OJIOKH
skocucTteM. [louBbl M Wbl B 3KOcHcTeMax. KpyroBopoT BEHIECTB M MOTOK
SHEPTUU B SKOCHCTEME.

OcHOBHBIE  MOKa3aTeld »HKOCUCTEMBI. buomacca ©  HpOAYKIUSL.
DKOJIOTUYECKUE TUPAMU/IbI YUCEN, OMOMACChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpogpuueckue nepecmpotixu. Oaykmyayuu.
HarmpaBnennbie 3aKkOHOMEpHBIE CMEHBI COO0IECTB — cyKiieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPONOTE€HHbIE BO3JECUCTBUS Ha
cykueccuu. KinmmakcHoe cooOuiectBo. buopaznooOpazue ©  HOJHOTa
KpYTrOBOPOTa BEILIECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCmEMbL 03ED U peK. DKOCUCmeMbl Mopeli
U OKeano8. Ikocucmemvl myHOp, 1€cos8, cmenell, nyCmvlHb.

AHTpOINIOTEHHBIE AKOCUCTEMBI. ArposkocucTeMa. ArpoieHo3. Paznuuus
MEK]ly aHTPOTIOTEHHBIMU U IPUPOAHBIMU IKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOo3kocucteM. l'opojackas
dnopa u dayna. Cunantponuszaius ropojickoil ¢daynsl. buomoruueckoe u
XO03sIICTBEHHOE 3HAYEHHUE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MoOB B J3KocucTtemax. Poav kackaonoeo s¢hgexma u  6udos-
20uguramopos (Knouesvix 8u0os8) 6 GyHKyuoruposanuu sxocucmem. Ilepenoc
SHEPrUM U BEHIECTB MEXIY CMEXHBIMU HKOCUCTEMaMU. Y CTOWUYMBOCTD
OpPraHu3MOB, TMOMYJSIUMA M HSKOCHCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOTIOTEHHBIX BO3ACHCTBUM.

Mexanusmol  6030elicmeus  3aepA3HEHUNl  PA3SHLIX — MUNO8  HA
CyOOpP2aHUBZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  IKOJOSUHECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20



8030eticmeus. MeToJ0JIOTHsI MOHUTOPUHIAa €CTECTBEHHBIX M aHTPOMOTECHHBIX
HKOCHUCTEM.

JemoHCcTpanumn

[Toptper: A. JIxx. Tencnu.

Tabmuupr u  cxembl:  «CTpykTypa  OHOLIEHO3a», «IKOocHUCTeMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIMOHANIBHEIE TPYIIBI  OPTaHU3MOB B JKOocUcTeMe», «KpyroBopot
BEIIECTB B JKocucteMe», «llemu mnwuranus (mactOUIHAS, JETPUTHAA)Y,
«IKoJoruYecKas MupaMuia 9ucein, « IKOJOTUUECKas MUpaMuia OMOMacCh»,
«IKojoruyeckas nupamuaa >Heprun», «O0pazoBanue Oonortay, «llepBuunas
cykneccus», «BoccraHoBieHue jeca mociie Moxkapa», «DKOCHCTEMa 03epay,
«ArporieHo3», «KpyroBopoT BemecTB W TOTOK JHEPTUH B arpoIeHO3e»,
«IIpumepsl ypOoO3KOCHCTEM.

O6opynoBanue: repOapuu pacTEeHUM, KOJUICKIIMM HACEKOMBIX, 4ydelia
NTHUI] ¥ 3Bepeid, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapUyM
KaK MOJIETTb YKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypO03KOCUCTEMBD.

JlaGopaTopnas padora «/3ydyeHue pazHOOOpa3usi MEIKUX MOUYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKekypeust «OKCKypcusi B THIUYHBIA OuoreoneHo3 (B myOpasy,
Oepe3HsIK, eIbHUK, Ha CYXO0JIbHBIM WJIM MOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

IKCKYypcHust «IDKCKYpCHUsl B arpOdKOCHCTEMY (Ha TOJI€ WK B TEINIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — obmermnanerapras 00oouka 3eMJIH, TIe CYIIECTBYET WU
CylllecTBOBaJia >kU3Hb. Pa3Butue mnpexacraBieHuii o Omocdepe B Tpymax 0.
3tocca. Yuenue B. W. Bepnanckoro o 6uocdepe. Obmactu Ouochepsr u eé
coctaB. JKuBoe BemiecTBo 0uocdepsl U ero GyHKIHUH.

3aK0OHOMEpPHOCTH cyliecTBoBaHusl Ouocdepsl. OcobeHHOCTH Ouocheps
KaKk TJI00aJIbHOM SKOocHCTeMBbl. J[MHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BeliecTB U OMOreOXMMHUUYECKHME LUKl (yriiepoda, a3oTa).
PutmuyHOCTS siBICHHI B Ouocdepe.

3oHansHOCTh Ouochepsl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CYIIIU:
TYHJIpa, XBOWHBIE Jieca, CMEIIAHHBIE W NIUPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MMYCTHIHU, TPOITUYECCKUE JIeca, BBICOKOTOphs. KimMar, pacTUTeIbHBIN
¥ )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIHS KUBBIX CHCTEM, OIGHKAa WX PECypCHOTO
noTeHIana u 6uochepHbIx QyHKITUN.



JdeMoHCcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuips! u cxemsl: «I'eocdepsr 3emnn», «KpyroBopoT azora B mpupoe»,
«KpyroBopoT yriepona B npuponae», «KpyroBopoT KucCIOpoAa B HPUPOIE»,
«KpyroBopoT BojisI B ipupojie», «OCHOBHBIE OMOMBI cyliny», «KinMmarnueckue
rnosica 3emany, «TyHnapay, «Tatiray, «CMelIaHHbIN JIeCy,
«1IMpOKOINCTBEHHBIN JIECH, «Ctemby, «CaBanHay, «IlycToiHsY,
«Tpornnueckunt necy.

O6opynoBanue: TepOapuM pacTeHUW Pa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0mIasi cpeaa

DKOJIOTUYECKUE KPU3UChl M WX NPUYMHBL. BoznelcTBue yenoBeka Ha
ouocdepy. 3arps3HeHue BO3IyIIHON cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOoOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MEeHEeHHE KIMMara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM MHD.
OxpaHa pacTUTEIHLHOTO U KUBOTHOTO Mupa. OCHOBHBIC NMPUHIMIBI OXPaHBI
npuponabl. Kpacueie kHurn. Ocob0 oxpaHseMble TPUPOJHBIC TEPPUTOPUHU
(OOIIT). borann4eckue caapl ¥ 300JI0THYECKUE TTAPKH.

OcCHOBHbBIE MPUHIUIIBI YCTOWYUBOTO Pa3BUTHUS YEIOBEUECTBA U MPUPOIBIL.
PamimonanpHOe  MpPUPOJONOJIB30BAHUE U COXpaHEHHWE  OHOJIOTHYECKOTO
pazHooOpa3us 3emuin. OOIIKE 3aKOHOMEPHOCTHU TJIO0ANTBHBIX HKOJIOTHYECKHUX
Kpu3nucoB. (OCOOEHHOCTHM COBPEMEHHOIO KpU3UCAa U €ro  BEPOSITHBIC
MOCJEACTBUA.

Pa3zBuTe METOAOB MOHUTOPHHIA pa3BUTHUSI OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocoepecaioujei u
KOHKYDEHmMOCnocooHou  oHepeemure.  buonoeuueckoe  pasznoobpasue u
buopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsl, obecneuusaroujue
oocmyn K uHgopmayuu no COCMOAHUI OMOENIbHbIX BUO08 U IKOCUCEM.
OcHo6bl  sKOpeaburumayuu  dKocucmem U cnocobos  060pvoOLL ¢
ouonospesicoeHuamu. PekoHcmpykyusi MOpCKUX U HA3eMHbIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuubr w  cxeMbl: «3arpsisHEHHE aTMOChepbl», «3arpsi3HEHue
ruapocheps», «3arpssHeHue nouBby, «llapaukoBwii 3hdexT», «Ocobo
OXpaHsieMbl€ MPUPOHBIE TEPPUTOPUNY», «MOJIeTH YIPABIIEMOT0 MUPAY.

O6opynoBanue: dororpaguu OXpaHseMbIX PacTCeHUN W KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
oOy4JaronMMuUCsl MPOTrpaMM CpeHEro oO0mero o0pa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHH BBIZCIICHBI CIEIYIONINE COCTABISIONINE: OCO3HAHUE O0YUYaIOIUMUCS
POCCHICKOM TPa)XJaHCKOW HAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTIPEEICHUIO, Haluuue Momugayuu K OOy4EeHHIO
OMOJIOTUH, YerleHanpasieHHoe pa3sumue BHYTPEHHUX YOKICHUN JIMYHOCTH Ha
OCHOBE KIJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TpPAJAUIUNA  pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHMbL  O0YYarOIIUXCS
PYKOBOJICTBOBaTbCA B CBOEH  JEATEIBHOCTH  I[€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TPHUCYLIIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUA, HaAluuue
npasoCco3HaHus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC TLJIAHBI.

JIngyHOCTHBIE  pe3yJbTaThl OCBOCHHMS MPOrPaMMbl 1O  OUOJIOTUH
JOCTUTAIOTCSI B E€AUMHCTBE Y4eOHOW W BOCHUTATENBHOW JEATETLHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPHUHSATHIMU B
o0lllecTBE MpaBUIaMU M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIleccam
CaMOIIO3HAaHUs, CAaMOBOCIHUTAHUS W CaMOpPa3BUTHUS, Pa3BUTHS BHYTpPEHHEU
NO3ULIMU JTUYHOCTH, MATPUOTHU3Ma W YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TpyJla U CTapiieMy TMOKOJICHHIO, B3aUMHOIO YBaXEHUs, OEPEKHOTO
OTHOIIICHUS K KyJIbTYPHOMY HACJICIMIO W TPATULUSIM MHOTOHAIMOHAJIBHOTO
Hapona Poccurickon denepanuu, Ipupoae U OKPYKAKOLIEH CPEIE.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSI YyueOHOro mnpeamera «buosorus»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTAIIMM, MO3UTHUBHBIX BHYTPEHHHMX YOEKIICHHM,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSM POCCHICKOr0 OOIIecTBa,
pacllMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IIPOIIECCE
peanu3alui OCHOBHBIX HAINpAaBJICHUN BOCHUTATEIbHOWU JEATEIbHOCTH, B TOM
YUCJIE B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:



c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3ULMU  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA ¥ MPABOIOPSIIKA,;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIbHOCTA NPHU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MMO3HABATEIBHBIX 3a]1a4, BHIMOJITHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIETSATh COOCTBEHHYIO MO3UIMI0O IO OTHOIICHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

yYMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSAX HEOOXOUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOJCH C pa3HbIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTAMHU
Y COIMATBHBIM TTOJIOKCHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJTHCHHUSI
y4eOHBIX, TO3HABATENbHBIX U HCCJIENOBATEIbCKUX 3a/lad, YBAKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHIO OIMOHEHTOB MpPHU OOCYXKICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHON M BOJIOHTEPCKOM IEATEITLHOCTH;

2) MaTPHOTHYECKOTO BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTh  POCCHUICKONM  TPaXJAHCKOW  HMJICHTUYHOCTH,
NaTpUOTHU3MA, YBAKEHUSI K CBOEMY HApOAY, YYBCTBAa OTBETCTBEHHOCTH IEpE]]
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIIOE W HACTOSIIIee MHOTOHAIIMOHAILHOTO Hapoa Poccun;

[ICHHOCTHOE OTHOIICHUE K TPHUPOJHOMY HACICAWIO W IMaMSATHUKAM
IPUPOABI, TOCTHKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
Tpyne,

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHHUCKHX YYEHBIX B CTAaHOBJICHHE WU
pa3BUTHE OWOJIOTHUH, TMOHUMAHUS 3HAYCHHUS OHOJIOTMH B TO3HAHWM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ujeiHas yoekI€HHOCTh, TOTOBHOCTh K CIY>KeHHIO U 3amnuTe OTedecTsna,
OTBETCTBEHHOCTb 3a €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W MPUHUMATH OCO3HAHHBIC PEIICHHS,
OPHEHTHPYSICh Ha MOPaIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJa B TIOCTPOSHUE YCTOMUMBOTO OyayIIero;



OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJMTEISIM, CO3/IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS [IEHHOCTEH CEMEUHOMN KU3HU B COOTBETCTBUU C
TpaguuuamMu Haponos Poccun;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;

MMOHMMAaHUE HMOIMOHAJIBLHOIO BO3JCUCTBUSL >KUBOM TPUPOJALI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPaXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro oOpasza >KU3HU
(3mopoBoe  TUTaHUE, COOJIOJIEHWE TUTMEHHMYECKHMX TpaBWI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW UM OTAbIXa, pEryJsipHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE [IEHHOCTH TMPaBUJI WHAUBUIYAIHHOTO M KOJIJIEKTUBHOIO
0e30macHOr0 TOBEJCHUSI B CUTYyallUsX, YTPOKAIOMIMX 370POBBI0O U KU3HU
JIIOJICH;

OCO3HAHME  TOCIAEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIUEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTU MacTEPCTBA, TPYA0IIO0UE;

TOTOBHOCTh K aKTMBHOM AEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIBHON
HaIpaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIaHUPOBATH u
CaMOCTOSITEJIHO BBITIOIHSATH TaKylO JAESTEIbHOCTD;

UHTEpPEC K pas3audHbiM cdepam npodecCHOHANBHOM eATeTbHOCTH,
YMEHHUE COBEPINATh OCO3HAHHBIN BRIOOP OyayIieit mpodeccun u peann30BbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKU IIEJIeCO00pa3HOE OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHNUS;

MOBBIIIIEHUE YPOBHS HSKOJIOTHYECKOW KYJBTYphI: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB U OLEHKM HX BO3MOXKHBIX IOCIEACTBUM JIs
OKPYXKarouen Cpebl;



OCO3HaHMUE TI00aTbHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U IMyTed Ux
pelIeHMUS;

CIIOCOOHOCTh HCIIOJIb30BAaTh NpUOOpEeTaeMble MPU H3YyYECHUH OHOJIOTHUHU
3HaHWA M yMEHHUS TPU PEIICHHH NPoOJeM, CBA3AHHBIX C palOHATBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHUE TpaBUJl TOBEACHUS B  IPUPOJE,
HaIpaBJICHHBIX HA COXpPAHEHUE PABHOBECHS B JKOCHCTEMaX, OXpaHy BHJIOB,
aKOocucTeM, Orocdeps);

AKTUBHOE HENPUATHE JCUCTBUW, MNPUHOCAIINX BPEH OKPYKAIOIIEH
MIPUPOJHON Cpesie, YMEHHE TPOTHO3MPOBATh HEOIArONPHUATHBIE SKOJIOTHYECKUE
NOCJIEACTBUA NPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATD UX;

HaJIMYHAE Pa3BUTOTO  SKOJOTMYECKOTO  MBILUICHUS, 3KOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON
OPAKTUKE, TOTOBHOCTM K YYacCTHUIO B IPAKTHYECKOM  JEATEIBbHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOI'O HA JTNAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOEr0 MECTa B IOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YMTATEIBCKOW KYJIbTYPhl KaK CpeIcTBa
B3aMMOJICHCTBHS MEX]TY JIFOJbMH U MIO3HAHUS MUDA;

MOHMMaHUEe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUsS €€ poiu B
(opMUPOBAHNHN PALMOHATILHOTO HAaYyYHOTO MBIIUIEHUS, CO3JJaHUH LEI0CTHOTO
NpEeICTaBICHUs 00 OKpYXalolleM MHUpE Kak O €IMHCTBE MPUPOJIbl, YEJIOBEKA U
oO1ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHuU NpodsieM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAUUMOCTH OMOJIOTHH JJIi COBPEMEHHOM LIMBUIIN3alUU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHNE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pelIaTh pPEeCypcHble MNpoOJIeMbl  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TIIOOATBHBIX HKOJIOTMYECKUX MPOOIeM
U obOecrieueHHs] Tepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATILHOMY
MCIOJIb30BaHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJIOTMYECKMX 3HAHUM B LEJAX
NOBBIIIEHUA OOILIEH KYyJbTYypbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK
COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAMOTHOCTH  oOOydarouiuxcs,
(dopMupyemoii mpu u3y4eHu ONOJIOTUH;



[IOHUMAaHWE  CYIIHOCTM  METONOB  IO3HAaHWs, MWCIOJB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh IMOJIyYaeMble 3HAHUS IS
aHanau3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPa U MPOUCXOIAIIUX B HEM
U3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAYyYHBIX
(paKTOB ¥ UMEIOIMXCSI TAHHBIX C LIEJIbI0 OJYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaAMOCTOSATEIBHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS NS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAaHME LIEHHOCTH HAy4YHOM JESATEIBbHOCTH, TOTOBHOCTh OCYILIECTBIITh
IIPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHMHA MO OMOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble  pe3yiapTaTbl  OCBOGHHMS ~ y4ye€OHOro  MpeaMeTa
«buonorus» BKIIOYAIOT: 3HAYUMbIE s (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyarolmuxcst  MEXIUCUUIUIMHADHBIE  (MEXMOpPEIMETHbIE)  OOIICHAY4YHbIE
MOHSTHS, OTPAKAIOUINE IEJIOCTHOCTh HAYYHOM KapTHHBI MHpa M CHEIUPUKY
METOJIOB TIO3HAHUWSA, HCIOJIB3YEeMBIX B E€CTECTBEHHBIX HayKax (BELIECTBO,
SHEprusi, SBJICHHE, IpOlecC, CUCTeMa, HAy4HbIH (DaKT, MPUHIMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAOJIOJIEHUE, U3MEpEHHE,
OKCIIEPUMEHT W JIpyrue);  yHHBEpcajdbHble  y4eOHbIE  JEHCTBUS
(mo3HaBaTenpHbIe, KOMMYHHUKATHBHBIC, PETYJISITHUBHBIC), OOECIEUNBAOIINE
dopmupoBanre (HyHKIIMOHATLHOW TPAMOTHOCTHA W COLIMATBHOW KOMITETEHIUH
oOydJaronuxcsi; CHoCOOHOCTh  OOYYaIOIIMXCA  HCIOJIb30BaTh  OCBOCHHBIC
MEXIMCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMSI W  yHHUBEpCAJIbHbIE
yueOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHOM MIPAKTHUKE.

B pesynbrate wu3ydeHuss OWOJOTMUM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanusi y oOydaromierocss OyayT copMUpOBaHBI TO3HABATEILHBIC
YHUBEpCaJbHble Y4YeOHble JEHCTBHS, KOMMYHUKATUBHbIE YHHUBEPCAJIbHBIC
yueOHble JEHCTBUS, pEryIsITHUBHbIE YyHHUBEpCalbHbIE Yy4YeOHbIE JACUCTBHUA,
COBMECTHAS JESTEIIEHOCTD.

MeTtanpeameTHble pe3yabTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIETro
o0Opa30BaHMsl TOJKHBI OTPAXKATh:

OBiageHne  yHHBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJbHBIMU
AeHCTBUAMM:

1) 6a3oBblIe JIOTHYECKHE A CTBHUSL:



CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJu3UpoBaTh MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOECHUU 3HAHUW MPUEMBI JIOTMYECKOTO MBILIICHUS
(ananmuza, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 00O0OIIEHUs), PACKPHIBATH
CMBICTT OHOJIOTMYECKUX MOHATHM (BBIIEHATH WX XapaKTepHble IPHU3HAKHU,
YCTaHaBIIUBATh CBS3U C APYTUMU HOHATUSAMU);

ONpEeNeNsaTh LEIN NAEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH HUX
JOCTH)KEHHUS, COOTHOCHTH pPE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJs OOBSICHEHHUS (AKTOB U
SIBJICHUM KUBOU IPUPOJBIL,

CTPOUTH JIOTMYECKUE PACCYXACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUCHUS;

OPUMEHATh  CXEMHO-MOJEJIbHBIE  CPEACTBA Uil  IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSI3€H M OTHOLIEHHUH B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTax,
a TaKkKe MPOTHUBOPEYMH PA3HOTO POJIA, BBIABICHHBIX B Pa3IUYHBIX
MH()OPMAMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IUIaH PEUICHUs IPOOJIEMBI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yNbTAaTOB LIEJIAM, OLIEHUBATH PUCKHU MOCJIEICTBUI 1€ATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSIX peajbHOIO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIIEHUH KU3HEHHBIX MPoOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBUS:

BJIQJIETh  HaBBIKAMU  Y4YEOHO-MCCIEAOBATEIILCKOM W MPOEKTHON
JESTeIbHOCTH, HaBbIKAMH  pa3pelieHust MpodiieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIIEHUS NPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PA3JIMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3jUYHbIE BHUIbI JEATEIBHOCTU IO MOJTYYEHHUIO HOBOTO
3HAHUS, €ro MHTEpIpEeTaluu, MpPeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX
CUTYalUsX, B TOM YUCIIE IPHU CO3JaHUH YU€OHBIX U COLUANBHBIX TPOEKTOB;

¢opMupoBaTh  Hay4yHbIi  THUI  MBIIUICHHS,  BIAJAETh  HAay4YHOH
TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUIMHU U METOJAMHU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;



BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTYaJIU3UPOBATH 3ajauy,
BBIIBUTaTh TUNIOTE3Y €€ PEICHUs, HAXOAUTh apryMEHThI JJIs J10Ka3aTelbCTBa
CBOMX YTBEPXKACHUH, 3a7aBaTh MapaMETPbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLEHUBATh HMX JIOCTOBEPHOCTh, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISTH IEJICHAINIPABICHHBIN MMOUCK MEepeHO0ca CPEJICTB U CIIOCOO0B
JEHCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3HEACSITEIbHOCTY;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIC UCH, ITPEIaraTh OpUTHHAIBHBIEC TOAXObI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0IYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATbCS B PA3NMYHBIX HCTOYHMKAX HHOpManuu (TEKCTe
y4eOHOro MOCOOMsl, HAay4YHO-NONYJSIPHOM  JUTEparype, OHOJOTHMYECKHX
CIIOBapsiX M CHPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3ax NnaHHBIX, B VHTepHETe),
aHAJIM3UPOBaTh MH(MOPMALIMIO PA3NUYHBIX BHJIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyITHUPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI TIPU MMOUCKE U
oTOope Ouojornueckor uHQoOpMaIu, HEOOXOAUMOW ISl  BBIMOJHEHUS
y4eOHBIX 3a/ad;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBaTh KYJbTYPY aKTHUBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMYy MpEACTaBICHUS
ouonornueckoi uHpopmaruu (cXembl, TpaduKu, gUATPAMMBI, TaOJUIIKI,
PUCYHKH U JAPYroe);

HCIIOJIb30BaTh HAyYHBI $3bIK B KauecTBE CpeAcTBa Ipu padore ¢
Ouonornyeckod wuHpoOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3HUECKHE W
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBHATYPY, HOMEHKIIATYPY,
UCIOJIb30BaTh M MPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJUYECKHE  CPEICTBA
HaTJIsTHOCTH;

BJAaJeTh  HAaBBIKAMHM  pACMO3HABAaHUS W 3allUTBl  WH(pOpMaImH,
UH(OPMAITMOHHON O€30aCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU A€HCTBUSIMM:

1) ob1enne:



OCYIIECTBISATh KOMMYHUKallUM BO BceX cdepax KHU3HU, AKTUBHO
y4acTBOBaTh B JUAJIOT€ WU JAMCKYCCHUU IO CYHIECTBY OOCYXkIaeMOHl TeMbl
(yMeHHME 3amaBaThb BOIPOCHL, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBIIIOJIHEHHSI TIPEIaraéMoy 3aJjauk, YUYUThIBATh HHTEPECHI U COTJIACOBAHHOCTh
HO3UIMM JPYTUX YYACTHUKOB JIMAJIOra WU IUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOILIEHUS, NMOHMMATh 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYaIUH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh Pa3IMYHBIMU CTIOCO0aMU OOLICHHS ¥ B3aUMOICUCTBUS, TOHUMATh
HAMEpPEHUs JApPYIHX JIOAEH, MpOSABIATH YBAXKUTEIBHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

NOHMMaTh W HCIIOJIB30BaTh  IPEUMYIIECTBA  KOMAHAHOW U
UHAMBUYAJIbHOM  paboThl MpU  peleHUH OUOJIOTUYECKOW  MpoOseMsl,
000CHOBBIBaTh HEO0OXOAUMOCTD IIPUMEHEHUS IPYIIIOBBIX bopm
B3aUMOJICHCTBUS IPHU pEUICHUU YUYeOHOM 3a1a4u;

BbIOMpaTh TEMATUKy U METOJIbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEMN Ka)0r0 4jIe€Ha KOJJIEKTHBA,;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH MU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JHOCTHUKEHHIO: COCTaBJATh IUIAH JICVCTBHM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M Ka)KAOTO yYaCTHHKAa KOMAHJbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh HUAEH C TO3ULIUU HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh TO3UTUBHOE CTPATETMYECKOE TOBENCHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAaHUS ISl BBIBICHHS NPoOJieM U HX
pEIICHHUs B )KU3HEHHBIX U YUEOHBIX CUTYaI[UsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWM 1EJEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIHNX;



CaMOCTOATENIBHO  OCYIIECTBJIATH  IIO3HABATEIBHYIO  JEATEIbHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh W (POPMYIMpPOBaTH COOCTBEHHBIE 33aJaud B
00pa30BaTENbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAILHUX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHMI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuMpATh paMKd ~ y4eOHOro MpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOW 3PYAUIMU B
pa3HbIX O00JACTSIX 3HAHWI, MOCTOSHHO IMOBBIIIATH CBOM 0Opa3oBaTENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMU TI03HABATEIbHON pediIeKcur Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIHUTEIBHBIX IPOLECCOB, MX PE3YyJIbTaTOB U
OCHOBaHUM, UCIOJI30BaTh MPUEMBI pedIeKCHu sl OLICHKU CUTYyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLICHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTaTOB
NEeATENBHOCTH;

3) npuHsATHE Ce0Osl U APYTUX:

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTaTOB
NEeSATENbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP € MTO3UIIMM IPYTOro YeaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ysbTaThl OCBOEHHS COJEp)KaHUS y4yeOHOro mpeaMeTra
«buonorus» Ha yrayOnEHHOM YpOBHE OPHEHTHPOBAHBI Ha oOecreueHue
npopuiabHOro 00ydeHusi oOywarommxcs Ouojorur. OHM  BKIHOYAIOT:
cnenuduueckue s OMOJOTUN HayyHbIe 3HAHUS, YMEHUS U CIIOCOOBI 1eHCTBUI
0 OCBOCHHIO, MHTEpPIpETallMd ¢ MpeoO0pa3OBaHUIO 3HAHWUN, BUJBI



NEATEIIBHOCTH IO MOJIYYEHUIO HOBBIX 3HAHUW U UX NPHUMEHEHUIO B Pa3JIMYHBIX
yueOHBbIX, a TaKXe B pealbHbIX JKU3HEHHBIX cHUTyauusax. lIpenMerHbie
pe3yAbTaThl MPEACTABICHBI IO TOJaM U3yUCHHUS.

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Y4e€OHOTO mpenmera «bUOJoTUs B
10 knacce nOKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHWI O MeECT€ M pOJM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KAPTUHBI MUPA, B
MO3HAHUU 3aKOHOB TMPUPOABI U  PEIICHUU TpoOJieM PpPalMOHAIBHOTO
MPUPOJIONIONB30BAHUS, O BKIJIAJIE POCCUUCKUX M 3apyOEKHBIX YYEHBIX B
pa3BuTHE OUOJIOTHY;

BJIQJICHUE CHUCTEMOM OHOJIOTMYECKHX 3HAHUW, KOTOpas BKIIIOYAECT:
OCHOBOTIOJIATralIINe OHOJIOTMYECKUE TEPMHUHBI U TOHSTHS (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CAMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPHUH
(xnetounass teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocoMmHas
Teopust HaciencTBeHHoctu T. Moprana), yaenus (H. Y. BaBunoBa — o nieHTpax
MHOrooOpa3usi U  TPOUCXOXKIEHUS  KYJbTYPHBIX  pPACTCHUM), 3aKOHBI
(eamHOOOpA3Usi MOTOMKOB MEPBOTO MOKOJIEHUS, PACIICTUICHUS, YACTOTHI TaMeET,
HE3aBUCHUMOro HacienoBanuss [. MeHnensa, TOMOJOTHYECKUX PSIOB B
HACJICICTBEHHOM  u3MeHunBocth  H. n. Basuiiosa), MPUHLIAIIBL
(KOMIIIIEMEHTapPHOCTH );

BJIaJICHUE OCHOBHBIMM METOJaMHU HAY4YHOTO MO3HAHMS, MCIOJIB3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX KUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HAOJIIO/ICHHE, DKCTICPUMEHT);

YMEHHUE BBIAEISATh CYLIECTBEHHBIE TPU3HAKN: BUPYCOB, KJIETOK MMPOKAPUOT
U JYKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuil, TpuOOB, pacCTEHUM, KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTraHOB U
CUCTEM  OpraHOB  pacTeHWi,  KUBOTHBIX,  YEJIOBEKA, MPOIIECCOB
KUZHEAEATEIbHOCTH, MPOTEKAIOIINX B OpPraHMW3Max pacTeHHM, KUBOTHBIX H
YeJIOBeKa, OMOJIOTMYECKUX TMPOIeCCOB: OOMEHa BemecTB (MeTaboau3Mm),
pEeBpAIllEHUs. PHEPTUHU, OpPOKEHHUs, aBTOTPOPHOTO U TeTepOoTPOPHOTO THUIIOB
nuTanus, (OTOCHMHTE3a M XEMOCHMHTE3a, MHUTO3a, MeHo3a, TraMeToreHesa,
IMOpHOTeHEe3a, MOCTAIMOPHUOHAIIBHOTO pa3BUTHS, Pa3MHOKEHUA,
WHJIUBUAYAJIBHOTO Pa3BUTHSI OpraHu3Ma (OHTOreHe3a), B3auMOJICUCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOpa;

YMEHUE YCTaHaBJIMBATh B3aUMOCBS3M MEXK]Yy OpraHOMIaMU KJIETKH M HX
GyHKIUSAMH, CTPOCHHEM KIJIETOK Pa3HbIX TKaHEW U HUX (PYHKIHUSAMHU, MEXTY
OpraHamMM M CHUCTEMaMU OPraHOB y PAaCTEHUH, JKMBOTHBIX U UYEJIOBEKA U HUX



GYHKIUAMH, MEXKIY CHUCTEMaMU OpraHOB M MX (DYHKIUSIMHU, MEXAY dTanaMu
oOMEHa BeNIeCTB, JTalamMd KJIETOYHOIO IMKJIAa M SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTalnaMu 3MOPHOHATHHOTO PA3BUTHS, TEHOTHUIIOM U (DEHOTHUIIOM,
deHotunom u hakropamu cpebl OOUTAHUS;

YMEHUE BBISBISATh OTJIMYUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJHKY JUIS JOKa3aTeNbCTBA POJCTBA OPTraHW3MOB
Pa3HBIX CHCTEMATHYECKUX TPYIIIT;

yMEHUE peliaTh OWOJOTUYECKHE  3aJaud, BBISIBIATH MPUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKY UCCIEAYEMbIMU OHMOJIOTMYECKUMHU MPOIECCaMU U
SBJICHHSIMHU, JIe7IaTh BBIBOJBI M TPOTHO3BI HAa OCHOBAHWU TOJYYCHHBIX
pE3yNbTaTOB;

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBbIE U MpaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HX IKCIEPUMEHTAIHHBIMU
cpeactBamu, (GopMmynHpys LeJdb HUCCICNOBAaHUS, aHAJIM3UPOBATH MOIYYCHHBIC
PE3yNbTATHI U JACNIaTh BHIBOIBL;

yMEHHUE y4acTBOBATh B Y4EOHO-MCCIIEA0BATENBCKOM paboTe 1Mo OUOIoTuH,
HKOJIOTUU M MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
MyOJUYHO  TPEACTAaBIATh TOJYYCHHBIC PE3yJbTaThl Ha  YUCHUYCCKUX
KOH(epeHUHUsIX;

YMEHHUE OIICHUBATh ATUYCCKHUE ACTEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWONIOTMM U MEIMIMHBI  (KIIOHUPOBAHHME, HCKYCCTBEHHOE
OTUIOZIOTBOPEHHE, HAMIPABIEHHOE U3MEHEHNE TeHOMA M CO3/IaHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyayiiend mpodecCuoHaTbHON
JEITEIbHOCTH B 00JacTM  OWOJOTMH, MEIOUIIMHBI, OWOTEXHOJOTHH,
BETEPUHAPHH, CEITLCKOTO XO03MWCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIITyOJISITh
MMO3HABATEIIbHBI ~ HWHTEPEC, HAMNpPAaBJICHHBIH HA  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIICH Tpodeccur M MPOJIOHKEHUE OMOJIOTHYECKOro 00pa3oBaHuUs
B OpraHM3AIHIX CPEeIHEr0 MPOoGECCHOHATHFHOTO U BBICIIIET0 00pa30BaHMUsL.

[IpeameTHBIC pe3yabTaThl OCBOCHUS y4ueOHOro mpenmera «buosorus» B
11 knacce NOIKHBI OTPAKATH:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMECHHOM €CTECTBEHHO-HAyYHOMN
KapTUHBI MHpa, B MO3HAHWHM 3aKOHOB TPHUPOJBI M PEHICHUU IKOJOTHYCCKUX
npoOyieM YeJOBEUeCTBa, a TAaKXKE€ B PEIICHUU BOMPOCOB PAIMOHATBHOTO



IPUPOAOIONL30BaHUA, U B (OPMHUPOBAHUU I[EHHOCTHOTO OTHOIICHUS K
npupoe, 00IIEeCTBY, YETIOBEKY, O BKIIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHUE BIJIAJIETh CHUCTEMOW OWOJIOTMYECKUX 3HAHWUM, KOTOpas BKIIOYAET
onpeneieH!s] U MOHUMAaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHWOJOTMYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocucTeMa, Ouocdepa), OMOJIOTHYECKHE TCOPUH
(aBomtoninonHast Teopust Y. JlapBuHA, CHHTETHYECKash TEOPHUS SBOJIOLNH),
yuenusi (A. H. CeBepuoBa — 0 NyTSX W HampaBlieHUAX sBoitouuu, B.H.
Bepuanckoro — o 6mocdepe), 3akoHbI (TeHETHIECKOTO paBHOBecHs Jx. Xapau
u B. BaiinGepra, 3apossimeBoro cxojactsa K. M. bapa), npaBuna (MuHuMyma
1O. JIubuxa, sKOIOrH4ecKOil MUpPaMUIbl SHEPTHH ), TUOTE3bI (TUIIOTE3a «MUpPa
PHK» V. I'mnGepta);

YMEHHME  BIAJ€Th OCHOBHBIMH  METOJaMH  HAy4dHOTO  IIO3HAHUS,
UCIIOJIb3yeMbIMU B OHOJIOTMYECKUX HCCICIOBAHUSIX JKUBBIX OOBEKTOB U
AKOCUCTEeM (OomHcCaHue, U3MEpeHue, HaOIoJIeHHe, HKCIIEPUMEHT), Crocobamu
BBISIBJICHUS U OIIEHKH aHTPOIIOTEHHBIX U3BMEHEHU B IPUPOJIE;

YMEHHE BBIICISTh CYIIECTBEHHbIE NPU3HAKU: BHUIOB, OHOTEOIEHO30B,
AKOCHUCTEM U OHOCPephl, CTAOMIM3UPYIOUIETO, NBUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJUIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pA30BaHus, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIUHY, IPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OMTaHMs, YepeIOBaHUS
HampaBJICHUN HBOJIOIMH, KPYroBOpOTa BEIIECTB M TOTOKAa DHEPrUU B
AKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBSI3M MEXKY MPOLECCAMU 3BOJIIOLUU,
JOBIDKYIIMMH CUJIAMH aHTPOINOT€HE3a, KOMIIOHEHTAMU Pa3IUYHbIX S3KOCUCTEM H
MIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISBIISITh  OTJIMUUTENIBHBIC  MPU3HAKU  KUBBIX  CHUCTEM,
IPUCTIOCOOJICHHOCTh BHUJIOB K Cpe/ie OOMTaHUs, a0MOTUYECKUX U OMOTHYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHNUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME ApTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JUJISl JOKa3aTeIbCTBAa POJICTBA OPraHU3MOB
pa3HBIX CHCTEMAaTHYECKUX TPYI, B3aUMOCBS3M OPraHU3MOB U  CPEJIbl
oOWTaHUs, E€IWHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT'000pa3usi BUAOB U IKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MIPUPOJIBI U
YeJI0BEYECTBA;

yMEHUE peliatb OWOJOTUYECKHE 3a/JauM, BBISABISATh MPUUYUHHO-
CJIEICTBEHHBIEC CBSI3U MEXKY HCCIEYyEMbIMU OMOJIOTUYECKUMU MpolieccaMu U



SBIICHUSIMM, JINaTh BBIBOJBI M IPOTHO3bl HAa OCHOBAHMUU TOJYYEHHBIX
pe3yJIbTaTOB;

YMEHHE BBIMOIHITH JIAOOpATOPHbIE U MpaKTUYECKUue paboThl, COOTIOAATh
npaBuia npu padbore ¢ y4eOHbIM U Ja00PaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBHTaTh THUIIOTE3bI, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMU
cpeacTBaMu, (GopMyIupys Leib HCCIESAOBAaHMS, aHAIU3UPOBATH IOJIYYCHHBIC
pe3yNbTaThl U AENATh BBIBOJBL;

YMEHHE y4acTBOBaTh B y4EOHO-UCCIIEIOBATEIBCKOM paboTe mo OHOJIoTHH,
HKOJIOTHH U MEIUIIMHE, TPOBOAMMON Ha 0a3e MIKOJIBHBIX HAayYHBIX OOIIECTB, U
nyOlIMYHO  MpPEACTaBIATh IOJYYEHHbIE PE3yJbTaThl HAa  YYEHHUYECKUX
KOH(EpEeHITUsX;

YMEHHE OIEHUBATh TUIIOTE3bI W TEOPUU O TMPOUCXOXKICHUU >KU3HH,
YeloBeKa M YENOBEYECKUX pac, O NpHUYMHAX, TOCIEACTBHAX H CIocoOax
IpeIOTBpaLEHUs II100abHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynyiiel npodecCuoHaIbHOU
JESTEIbBHOCTY B 00JIaCTH  OMOJIOTUH, HKOJIOTUH, TPUPOAOIOJIB30BAHNUS,
MEIHUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO3IHUCTBa,
MUIIEBOM  MPOMBIIUIEHHOCTH,  YIIyONsTh  TMO3HABaTeIbHBIH  HMHTEpPEC,
HalpaBJCHHbIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccun u
NPOAODKEHHE OMOJOrMYecKoro oOpa3oBaHUsl B OpraHM3alMsSIX CPETHETO
po¢heCCUOHAIBHOTO U BBICIIEr0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie | IIpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buoiiorus kak Hayka
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10 1
) Crpoenrnie u GyHKINHU KICTKU 8
6 OOMeH BellecTB U NpeBpallieHue S3HEPTUH B 9 1
KJIETKE
5 HacneHCTBeH}fas{ uHpopMaus u 9 1 05
peanuzaius e€ B KJIeTKe
JKu3HeHHBIN MK KIETKH 6 1
CtpoeHue u QyHKIIMH OpraHu3MOB 17 1 1.5
10 Pa3mHoOeHue u pa3zBUTHE OPraHU3MOB 8 1.5
11 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTU U ) 05
W3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1
14 ['eneTrka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1




16 BuorexHonorus u cuHTeTUYECKast OUOI0rUs 4
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 13




11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undgposBbie)
Ne ni/m Konrpouabsneie | IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTHI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2
MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 P A P 15 1 15
3emie
5 [TpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranu3Msl U cpesia 0OUTaHMs 9 1.5
DKOJIOTHS BUAOB U MOYJISIUAN 9 0.5
DKoJorusi cooo1EecTB. DKOJIOTHYECKHE
9 H 12 1 0.5
CHCTEMBI
10 brocdepa — riobaibHas SKOCUCTEMA 6
11 YenoBek M OKpyKaromas cpeja 6
12 PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tewa ypoka Bcero Kontpoaensie | Ipakrueckue ilsyllemm :)lﬁlc)l;l;OBaTeanue
padoThI padoThI pecypenr
1 buonorus kak KOMIUIEKCHasI HAyKa U Kak 1
9acTh COBPEMEHHOTO 00IIeCTBa
JKuBbIE cCUCTEMBI U KX CBOMCTBA
YpoBHEBas OpraHnu3anus KUBbIX CHCTEM 1
4 WcTopust OTKPBITHS U U3YUYEHUS KIIETKHU. 1
Kierounas teopus
MeTo/1bl MOJNIEKYISIPHON U KIIETOYHOH
ouonorun. [Ipaktuueckas pabora
5 «3yueHne METONOB KIETOYHOMN 1 05
6uosioruu (xpomarorpadus, '
anekTpodopes, auddepeHnnanbHoe
ueHtpudyruposanue, [1L[P)»
6 XUMHUYECKU COCTAB KIETKU 1
7 MuHepanbHble BEIECTBA KIETKH, UX 1
Ouosiornyeckas poJib
Opranndeckue BEIECTBA KIETKU —
8 oenku. JlaboparopHas pabota 1 05

«O06HapyxeHue OEIKOB C IIOMOIIBIO
Ka4YECTBCHHBIX peaKHHfI))




CoiicTBa, KnaccupuKanys u GyHKIUN

) 0enkoB
10 Opranuyeckue BEeIECTBA KIETKU —
YTJIIEBOJBI
1 Opranndeckue BeIECTBA KIETKU —
JIUIIU 1B
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlaGopatopnas pabora «/ccnenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)
13 Crpoenue u pynkuuu ATO. [pyrue
nykieosunrpudocdarsr (HTD)
Cexsenuponanue JIHK. MeToibl
14 T€HOMMKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKHU
15 MeTtob1 CTPYKTYpHOH OHONIOTHH
16 Tunel knerok. [IpokapuoTnueckas
KJIETKa
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
17 [IpakTuueckas pabora «M13yuyenue 0.5
CBOMCTB KJIETOUHOI MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapar KIeTKH
OnHoMeMOpaHHbIE OPTraHOU bl KJIETKH.
19 [IpakTuueckas pabora «M13yyenue 05

ABUIKCHUS HUTOIIa3MbI B pACTUTCIIbHBIX
KIJICTKax»




20

[TonyaBTOHOMHBIE OPraHOUIbI KJIETKHU:
MUTOXOHJIPUH, TIACTU/IBI.
JlaboparopHas padora «/ccnenoBanue
IJ1a3MOJIN3a U JICTIIIa3MOJIN3a B
PACTUTENBHBIX KIETKAX)

0.5

21

HememOpanHnbie opraHou/Ibl KIETKU

22

Crtpoenue u GyHKIMHU Aapa

23

CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlaboparopHas pabota
«M3ydeHue cTpoeHHsI KJIETOK Pa3IMYHbBIX
OpPTaHHU3MOBY

0.5

24

ACCUMUIISIASA ¥ TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turbl oOMeHa
BemecTs. JlabopaTopHas pabota
«M3ydeHune KaTaIuTHIECKONH aKTHBHOCTH
(dbepMeHTOB (Ha mpuMepe aMuiIa3bl WK
KaTasas3bl)»

25

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabosin3Ma.
JlaGopatopnas pabora «3yueHue
(epMEeHTaTUBHOTO pacUIeTIICHUS
MIEPOKCUJIA BOJAOPOIA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTophl U OENKU-
MHTHOUTOPBI

27

ABTOTpOGHBINH TUII OOMEHA BEILIECTB




28

dorocunres

XemocunTe3. JJaboparopras pabota

29 «CpaBHeHue nporeccoB GpoTocuHTE3a U 0.5
XEMOCHHTE3a
AHa’poOHbBIe opraHu3Mbl. Bubt

30 opoxenus. JlaboparopHas pabora
«CpaBHEHHE TPOLIECCOB OPOXKEHUS U
JBIXAHUSD

31 AdpoOHBIE OPraHU3Mbl. JTaIbI
HHEPreTUYecKOoro ooMeHa
OHeprust MEMOPaHHOT'O IPaJUEHTA

32 npoTroHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peaknium MaTpuyHOTO CHHTE3a

34 TpaHckpunuus — MaTpU4YHBIA CHUHTE3
PHK

35 Tpaucsiiust u e€ 3Tarbl

36 Konnposanue ammuuokucinot. Pois
pudocom B OuocuHTe3e Oenka

37 OpraHu3anys TeHOMa y TIPOKapuoT U
3yKapuoT

38 MomnexyssipHbIe MEXaHU3MBbI IKCTIPECCHU
T€HOB y dYKapHOT
Bupycsl — BHEKIIeTOYHBIE (POPMBI

39 KU3HU U OOJIUTaTHbIE Mapa3UTHI. 0.5

IIpakTryeckas padora «Coznanue




MOJIETN BUpYyCa»

BupycHsle 3a0051€BaHus UEIOBEKA,

40 KUBOTHBIX, PACTCHUI

41 HanortexHonoruu B 6MOJIOTUH
MeIULIIHE

42 JKu3HeHHEBIN HUKI KIIETKH

43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JTaboparopHas pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpernaparax»

45 JleneHue KICTKH — MHTO3
Tuns! kietok. Kapuokunes u
uuTokuHes. JlabopatopHas pabora

46 «HabmroneHne MUTO3a B KIIETKAX 0.5
KOHYMKA KOpeIIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perynsauus >KM3HEHHOTO KA KJIETOK

48 OpranusMm Kak eIMHOE LEN0e

49 Txanu pacrenuii. JlaboparopHas pabota 05
«M3ydyeHne TKaHEeN paCTEHUI» '
TxaHM KUBOTHBIX U YETOBEKA.

50 JlaGoparopnas padota «3yueHue 0.5
TKaHEH JKHBOTHBIX
Opransl. CucTeMbl OPraHoB.

51 Jlaboparopnast padota «13yuenue 0.5

OpraHoB IBETKOBOT'O PaCTCHHS




52

Omnopa Tena opranu3mMoB

53 JIBI>KEHHE OPTaHU3MOB

o4 IIntanue opranu3sMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[InmeBapuTenpHas CuCTEMa 4eJI0BEKa

56 JlpIxaHue OpraHu3MoB

57 JIpIXaHHe TTO3BOHOYHBIX )KUBOTHBIX U
9eJI0BeKa

58 Tpancmopt BemecTB y OpraHu3MoB

59 KpoBeHocHas cucteMa nmo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brienenue y opraHu3mMoB

61 3ammTa y OpraHu3MoB

62 NMmyHHas cucreMa yenoBeka

63 PaznpaxxuMocTh 1 perymsinus y
OpPTaHU3MOB
I'ymopanbHas peryisanus u

64 SHJIOKPUHHAS CHCTEMa )KHUBOTHBIX U
YeJI0BeKa

65 ®opMBI pa3MHOKEHHUST OPTaHU3MOB

66 [TosoBOE pazMHOKEHNE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas padora 0.5

«I/ISY‘{CHI/IC CTPOCHUS ITOJIOBBIX KJIETOK




Ha TOTOBBIX MUKpOIIpENapaTax»»

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

70

3akJajKa OpraHoB U TKaHEH u3
3apO/IBIIIEBHIX JIUCTKOB

71

Poct u pa3zButHe KUBOTHBIX.
Jlaboparopnas pabota «BrrsiBienue
MPU3HAKOB CXOCTBA 3apObIIIeH
MTO3BOHOYHBIX KHUBOTHBIX)

0.5

72

PasMHOXeHME U pa3BUTHE PACTCHUH.
Jlaboparopnas pabota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

0.5

73

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAyKH

74

OCHOBHBIE ITOHSITHUSA U CUMBOJIBI
reHetuku. Jlaboparopnas pabora
«/po3oduia kak 00BEKT TEHETHYECKUX
HCCIIEIOBAHUID)

0.5

75

3aKOHOMEPHOCTU HACTIEIOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [IpakTuueckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUAHOTO CKpPEIUBAHUS Y
npo30¢uiIs"

0.5

76

[IuTonornyeckre OCHOBHI




MOHOI‘I/I6pI/II[HOFO CKpCIIUBaHHUA

AHanu3upymrolee CKpeluuBaHue.

i Henosnnoe nomranpoBanue
JluruOpuiHoe CKpeIBaHme.

78 [IpakTrueckas padota «3ydeHue 05
PE3yNbTaTOB TUTHOPUAHOTO '
CKPEIIMBAHUA Y IPO30(DUIBI»

79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO
CKpEIIUBaHUS

80 CuerieHHOE HacleZJOBaHUE TPU3HAKOB

81 XpoMocoMHas Teopus
HACJIEICTBEHHOCTHU

82 I'eneTuka nomna

83 ['eHoTHN Kak LIETOCTHAS cUCTEMaA

84 I'eneTYeCKU KOHTPOJIb PA3BUTHUSA
pacTeHMIA, )KUBOTHBIX U YeIOBEKa

85 N3MeHunBOCTH NpH3HAKOB. Buibl
W3MEHUYUBOCTH

86 MonudukanronHas I3MEHYUBOCTh
BapuaimoHHsI# psi v BapuaimoHHast
kpuBasi. JlabopaTtopHas pabora

87 «MccnenoBanue 3akOHOMEPHOCTEN 05

MOIU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBOI»

88

I'enoTunmueckas N3MEHYNBOCTb.




KoMOunatuBHast N3MEHYHUBOCTE

89

MyTanuoHHast U3MEHYHBOCTbD.
[IpakTuyeckas pabora «MyTtanuu y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAlITHOHHOT'O
nponecca. OIHUIeHEeTHKA U SITMICHOMHUKA

91

I'eneTuka yenoBeka. [IpakTuueckas
pabora «CocTaBiieHHEe U aHAIHN3
POIOCIOBHOM»

0.5

92

MeTtoasl MEAUIIMHCKON TEHETUKHU

93

3HaueHHue MeﬂHHHHCKOﬁ I'CHCTHUKHU B
IpcaAOTBpalICHUN U JICUCHUH
FeHETUYECKHX 3a00JICBaHMI YeI0BEKA

94

OCHOBHBIE TTOHITHSA CCJICKIIUU.
Jlaboparopnas padota «3yuenue
COPTOB KYJIbTYPHBIX PACTECHUH U TTOPOJI
JOMAITHUX KUBOTHBIX»

0.5

95

MeToapl CEeNeKIMOHHOM paboTHI.
Jlaboparopnas padota «3yuenue
METOJIOB CENEKIIMU PACTCHUI»

0.5

96

JIOCTHKEHMSI CEJIEKIIUU PACTEHUN U
KHUBOTHBIX. [IpakTnyeckas pabora
«IIpuBUBKa pacTeHUI»

97

COXpaHCHI/Ie, HU3YUYCHUC U
HCIIOJIb30BAHHUEC T'CHCTHYCCKUX PECYPCOB




buotexHoorus Kak Hayka u 0Tpaciib

98 npousBojicTBa. [IpakTuueckas pabora 1 0.5
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHI

99 OcHoBHbIE HAaNPaBJICHUS] CHHTETUYECKOU 1
ouonoruu

100 XpOMOCOMHAs U TeHHAsI HMH)KEHEPUS

101 Menunuackue OMOTEXHOIOT U

102 PesepsHnbiii ypok. [loBTopenue, ) 1
0000111eHIe, CUCTEMAaTH3AIlHs 3HAHHH

OBILIEE KOJIMYECTBO YACOB I1O0 102 135

I[TPOTPAMME




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bceero Koutpoaenbie  TIpakruyeckue ilsyqemm :)Iﬁ[()l;I;OBaTe.]IbHLIe
padoThI padoThI pecypeni
1 OpomonnonHas teopus Y. Jlapsuna 1
9 JIBMOKyIIME CUIIBI ABOJIIOLIMU BUJIOB 110 1
Y. JapBuny
3 Bbopn0a 3a cymiecTBoBaHueE, 1
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIMU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
6 [Tonmynsius — snemMeHTapHas €AMHULIA 1
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOIUU 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OYTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. M3o0numuu nonysuuii: 1

reorpaduyeckas, Ouonormueckas




11

EctectBenHnsIit oTOOp —
HaMPaBJIIOMUN (HaKTOP IBOTIOIHH

12

[TosoBoit oTOOP

13

[TprucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTopHas paborta «3ydueHue
apoMop(}030B 1 UAMOAAANTAIIUN Y
pacTeHuil U KUBOTHBIX)»

0.5

14

ITpumeps! npucnocobaeHu y
OpraHu3MoOB: Mop(dosiorniyeckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeneHyeckue. JlabopatopHas padbora
«[IpucnocodbnaeHns opraHu3MoB U UX
OTHOCHTEJIbHAs 1eJ1eCO00Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
JlaGopaTopnas pabora «CpaBHeHUE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa BUIa

17

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

CBs3b MUKPO3BOJIFOIIUU U
OMMUACMHUOJIOTNH

19

MaKpOBBOJ'IIOI_II/ISI. ITaneonToOMOrNYECKHE
MCTOABI U3YUYCHUA 3BOJIFOINUN

20

BI/IOI‘COFpa(I)I/I‘-ICCKI/IC MCTOABI U3YUYCHUA




9BOJJIOINH

OMOPHUOIOrMYECKHUE U CPAaBHUTEIBHO-

21 MOP(OJIOTHYECKUE METO bl U3YUEHUS
HBOJIIOLIMU
MounekynsipHO-TeHETHUECKHE,

22 OMOXMMHYECKHE U MAaTEeMAaTUYECKUE
METO/IbI U3yUYECHHS IBOJIOIUU

23 OO61mre 3aKOHOMEPHOCTH BOJIIOIUH

24 AnantuBHas paauaius.
HepaBHOMEpPHOCTH TEMITOB 3BOJIIOIINH

o5 HayuHble runoressl IporCX 0K ISHUS
YKU3HU Ha 3emJie

26 JloHayuHBbI€ MIPEACTABICHUS O
3apOKICHUH KU3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
HBOJIIOIIH

28 I'unoTe3sl 3apoKIeHUS )KU3HU
HcTopust 3emMau 1 METOMIBI €€ N3YUCHHUS.

29 Jlabopartopnast pabora «3yuenue u 05
OITMCaHHE UCKOIIAEMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY

30 HauanbHele 3Tarsl opraHndeckon
IBOJIOIIH

31 DBOITIOIHUS SYKApUOT

39 OCHOBHBIE 3TaITbI YBOJIOIIH 05

pactutenbHOro mupa. [Ipaktudeckas




paborta «3ydenne ocoOeHHOCTEH
CTPOCHUS PACTCHUIN Pa3HBIX OTACIOBY

OCHOBHBIC 3TAIIBI 9BOJJIOINH

33 KUBOTHOT'O MUPA
DBoronus )KUBOTHBIX. [IpakTHyeckas

34 pabora «3ydeHue ocobeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)»

35 Pa3BuTHe xu3HU Ha 3eMJie 10 3paM U
nepuoam

36 MaccoBble BEIMUpPaHUS —
9KOJIOTHYECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN HKOTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHMyecKoro
TIPOIILIIOTO

39 OCHOBHBIE CHCTEMATHYCCKUE TPYIITIBI
OpPTaHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4YeJIOBEKe

41 Pa3BuTue npencrabienuii o
MIPOUCXOXKIACHNH YEIOBEKA
Mecto yenoBeka B cUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydeHne ocoOeHHOCTEH 0.5
CTPOCHUSI CKEJIeTa YeJIOBEeKa, CBA3aHHBIX
C MIPSIMOXOXKICHUEM»

43 JIBM>KyIIMe CUiIbl aHTPOIIOrEHE3a




CoOTHOIIEHME OUOJIOTHYECKUX U

44 COILIMANIBHBIX (PAKTOPOB B
aHTPOIIOTreHe3e

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [laneorenerrka 1 najaeoreHOMUKa

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pacel. [IpakTuyeckas

48 pabota «3yueHne SKOIOrHueCcKux 0.5
ajlanTalnui 4eJoBeKa»

49 MexauCUUIUTMHAPHBIE METO/IbI
aHTPOIIOJIOTUN

50 3apoxIeHue U Pa3BUTHE 3KOJIOTUU
Mertoas! akonoruu. JlabopatopHas

51 pabota «/3y4eHre MeTo/10B 0.5
9KOJIOTUYECKUX UCCIIEOBAHUII

59 3Ha4yeHHe KOJOTMUECKUX 3HAHUM JUIs
YeJI0BeKa

53 Okonornyeckue pakTopsl
Abuotnueckue (akropsl. CBeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 05
pabota «BpIsiBIEeHHE TPUCTIOCOOIEHUI '
OpPTaHU3MOB K BITUSTHUIO CBETa
Abuotnyeckue pakropsl. Temneparypa

55 KaK 3KOJIOTUYECKHI paxTop. 05

Jlabopartopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K




BIIMSIHUIO TEMIIEPATYPBD)

Abuornueckue Gpaxkropsl. Bnaxxnocts
KaK 9KOJIOTUYECKUHN (aKTop.

56 JlaGopaTopHas paboTta 1 0.5
«AHaTOMHUYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

57 Cpenbl oOuTaHus OPraHu3MOB 1

58 buonornueckue puTMbl 1

59 JKuznennbie GopMbl OpraHU3MOB 1

60 buotnueckue GakTops 1
3HaueHne OMOTHYECKHUX

61 B3aMMO/ICHCTBUII 1715 CYIIECTBOBAHUS 1
OpPraHHU3MOB B cpefie 0OUTaHus

62 DKOJOTUYECKHE XapaKTePUCTUKU 1
MOMYJISIITUH
OcHOBHBIE TTOKA3aTENN MOMYJISIINN:

63 YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAS U 1
MOJIOBAst CTPYKTypa
OcCHOBHBIE TIOKAQ3aTEIIN TOIYJISIIHH:

64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa, 1
CMEpPTHOCTh, MUTPAITAN

65 DKooTHYecKast CTPYKTYpa MOIYJIISITHH

66 JlnHaMuKa TONYIISIIAN ¥ €€ PeryIsus

67 Kpussle pocta uncineHHocTu 1
nomyJisitiiy. KpruBble BEDKUBAHUS

68 DKoornyeckas HUlIlla BUAA. 1 0.5




Jlaboparopuas pabota
«[Ipucrocobnenns ceMsiH pacTeHUH K

pacceneHuIo»

69 Bu kak cucrema nmomyssiuin

20 3aKOHOMEPHOCTH MOBEJICHHS U
MUTpAIHi KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITasi CUCTEMa

73 KpyroBopot BelecTs U MOTOK SHEPTUU
B DKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUIBI

76 N3meHnenus coo0111ecTB — CyKIIECCUU
[TpupoaHbIE SKOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMbI MOPEii 1
OKEaHOB

78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, IECOB, CTEMEH, MyCTHIHB

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI
YpboakocucreMmsl. [IpakTudeckas

80 pabota «/3yueHue u onucaHue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3alMOJICHCTBUI

OpraHnu3MoOB B 9KOCUCTEMAX




MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN
pa3HBIX TUIIOB HA CYyOOPraHU3MEHHOM,

82 OpPTraHU3MEHHOM, MOMYJIIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmerianerapHas
o0osiouka 3emiu

84 Yuenue B. U. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
onocdepsl

36 KpyroBopoTsI BemiecTs u
OMOTEOXUMHYUCCKUE ITUKITBI

87 3oHanbHOCTH OuOchepsl. OCHOBHBIE
OHOMBI CyIIN

88 YcroitunBocTh 6uOCheps

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BozneiicTBue uenoBeka Ha 6uochepy

o1 AHTpONOreHHoe BO3/1eHCTBIE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

03 OCHOBHBIE IPUHIIUIIBI YCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA U MPUPOIBI
ParmonansHoe mpUpoA0NoIb30BaHNE U

94 COXpPaHEHHE OMOJIOTHIECKOTO
pazHooOpa3zus 3emin

95 O6061eHue o TeMe «MUKpPOIBOTIOLUS

" €€ pe3yabTaThbD»




96 O6o06menue o Teme «MaKpOIBOIIOIHS 1
U e€ pe3ysbTaThl»

97 O6o6menue no Teme «IIpoucxoxaeHue 1
Y Pa3BUTHE KU3HU Ha 3eMIie)

08 O606mmenue o reme «IIporcxoxaeHue 1
YeJIOBEKa — aHTPOITOTEHE3)
O06006111eH1E 10 TEME «IKOJIOTHS —

99 HayKa O B3aUMOOTHOIICHUSAX 1
OpPraHHU3MOB»

100 O600mmenue o reme «OpraHu3Mbl 1 1
cpezia OOUTaHMS

101 0606H16HI/IGVHO TeMe «IKOJIOTHS BUIOB 1
Y TIOTTYJISIIHIAY

102 O606mmenue o Teme «buochepa — 1
rio0abHas SKOCHCTEMa»

OBILIEE KOJIMYECTBO YACOB I10 102 75

I[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus. buonornueckue cucTeMbl U IPOLIECCHI; YTITyOIeHHOE 00yUYeHue,
10 xnmacc/ TepemoB A.B., IletpocoBa P.A. O611ecTBO ¢ OrpaHUYCHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buonorus. buonoruyeckre CUCTEMBI U TIPOLIECCHI; YIITyOJIeHHOE 00yUeHuUeE,

11 xnacc/ TepemoB A.B., IlerpocoBa P.A. O61iecTBO ¢ OrpaHUUYEHHOM

oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

PDIIL, 1IOK






		2024-10-21T22:29:27+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "УВАЛО-ЯДРИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" ЛЮБИНСКОГО МУНИЦИПАЛЬНОГО РАЙОНА ОМСКОЙ ОБЛАСТИ




