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MNOSICHUTEJBbHASA 3AIINCKA

[Iporpamma mo yuebnomy nipeamety "buomorus" (manee - OGuosiorus) Ha
ypOBHE cpeHero o0Iiero oopasoanus pazpadborana Ha ocHoBe DenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Oenepanuny, GI'OC COO, Konneniuu mpenojaBanus y4eOHOTO TpeaMeTa
«buonorus» W OCHOBHBIX TOJOXEHUH (denepanpHOil pabouelt MPOrpaMMbl
BOCITUTAHUSI.

VYuebHbiii npeaMer «buonorus» yriayosnéaHoro ypoBHs usyuenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EcrectBeHHO-HayuHble npeaMeTb. CornacHo mnonoxenusm PIroC COO
npoduabHble y4eOHBIE MpEeIMEThI, H3ydaeMble Ha YIriayOJIEHHOM YpPOBHE,
SIBJISIOTCS crtocoooM audpepeHimanun o0ydeHus Ha ypOBHE CpeIHero oOIero
o0pa3oBaHMsl W MPU3BAHBI O0ECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lIMM, CpeIHUM OOIIMM, CpEeAHHM MNpPO(EeCCUOHANBHBIM U  BBICHIUM
oOpa3zoBanueM. B To jxe BpeMsl KaXAblii U3 3TUX YUEOHBIX MPEIMETOB JOHKEH
ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIBHBIX W Pa3BUBAIOIIMX 3a7[a4, CBS3aHHBIX C MNpodOpHUEHTAIUECH
oOydJaromuxcsi M CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW 00JacTH
HAay4yHOTO 3HaHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIMHOW, HKOJOTHUEH,
MICUXOJIOTUEN, CITIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMY mnpenmery "buonorus" naét npejcraBieHUE O
IeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpenenser o0s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3fesiiaM U TeMaM, paclpeleieHHe IO Kiaccam,
PEKOMEHyeT MOCIEA0BATEIbHOCTh M3YUYEHUsI y4eOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTMKH Y4eOHOIro Mmpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
peanu30BaH MPUHIIMI MPEEMCTBEHHOCTU C WM3YyYEHUEM OHMOJIOTUM HA YPOBHE
OCHOBHOro 00mero oOpa3oBaHus, Ojarojgapss 4YeMy MpOCMaTPHUBAETCS
HaIlpaBJICHHOCTh HA TMOCJEAYyIollee pa3BUTHE OWOJIOTMYECKUX 3HAHUM,
OPUEHTHUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEACTAaBICHUI O 340pOBOM 00pa3e >KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpYXarlled npupoaHoit cperne. B
nporpaMme Mo OMOJIOTUM TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO MpeaMeTa
«buonorus»y B peammzanuu  TpeboBannii PI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOYyYCHHS U B
(dbopMHpPOBAaHNY OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOU JEATEIHLHOCTH



oOy4aromuxcsi M0 OCBOCHUIO COJIEP)KaHHs OMOJOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpPEHEro 00IIEro 00pa3oBaHMUsl.

VYyeOunii mpenmer «buonorus» Ha ypoBHE CpelHEro OOIIero
oOpazoBaHMsl  3aBeplIaeT Ouoyiormueckoe oOpa3oBaHHEe B  IIKOJE W
OpUEHTHPOBAH HA PACIIUPEHUE U YIIyOJeHHe 3HAHUM 00y4JaromnXCs O KUBON
MPUPOJIC, OCHOBAX MOJEKYJISIPHON M KIETOYHOM OHOJOTHH, dSMOPUOJIOTUH U
OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJIEKIUU, OMOTEXHOJOTUU, HBOJIIOIMOHHOIO
YUEHHUSI U IKOJIOTHUHU.

N3yuenue yueOHoro mnpenmera «buosnorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOUIEMY MOIYYECHHIO
OMOJIOTMYecKOro 0o0pa3oBaHHMA B By3aX M OpPraHH3alUsIX CPETHETO
npogeccuoHanbHOr0 00pa3oBaHusA. OCHOBY €ro COJEpXaHUs COCTaBIsET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYEHHBIX TIPU U3YyUYEHUU OO0YYAIOIIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHUYECKHX pa3[elioB OWONOTMM Ha YpOBHE
OCHOBHOro oOmiero obOpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS MOJTY4YarOT
pa3Butue. Tak, pacupeHsl U yriryOaeHbl OMOTOTUYECKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHM3Me€  4YeJOBEKa,  OOIIMX
3aKOHOMEPHOCTSIX ~ JKHU3HM, JIONOJHUTEIBHO BKJIIOUEHBl OHOJIOTMYECKUE
CBEICHMS TMPUKJIATHOTO M TOWCKOBOTO XapaKTepa, KOTOphIE MOXKHO
WCIIONIb30BaTh KaK OPHEHTHUPBI IS TOCIEAYIONMIEro BBIOOpa Mpodeccuu.
Bo3moxHa Takxke MHTerpanusi OMOJOTMYECKUX 3HAHUN C COOTBETCTBYIOIIMMHU
3HAHUSIMU, TOJYYEHHBIMU OOYYaIOIMUMHCS TPU M3YYCHUH (PU3UKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMmbl mo ydeOHOMy mpeametry "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIH M OSBOJIOIMOHHBIA MOAXOABl K H3YYCHHIO OHOJIOTHH.
CornacHO MM, U3y4dalOTCs CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHBbIE IS
’KHUBBIX CUCTEM PA3HOI'0 YPOBHS OpPTraHU3allMU, SBOJIIOLIMA OPraHUYEeCKOro MHpa
Ha 3emJjie, COXpaHEeHUs] OMOJIOTMYECKOTO pa3HooOpa3us rmiaHetsl. Tak, B 10
KJIacC€ M3y4YaloTCs OCHOBBI MOJIEKYJSIPHOM M  KIJIETOYHOM OHOJIOrHH,
SMOPHOJIOTUN ¥ OMOJIOTUN PA3BUTHUS, TCHETUKU U CETEKIIMU, OMOTEXHOJIOTUH U
CUHTETUYECKON OWOJIOTUH, aKTyaJM3UpPYIOTCS 3HAHUS OOydaroluxcs 10
OoTaHWKE, 300JI0THHM, aHaTOMuHU, (usnonorunm dyemoBeka. B 11 kimacce
M3y4YaroTCs SBOIOIMOHHOE YU€HHEe, OCHOBBI OKOJIOTHH U yueHue o orocdepe.

VYyeoOusiii mnpenmer «buosiorus» mnpu3BaH 00E€CHEUYUTh OCBOCHUE
oOy4aroImuMucsi OWOJIOTUYECKUX TEOPUMl W 3aKOHOB, WJAEH, NPUHIUIIOB U
MpaBWJI, JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI
MUpa, 3HAHUH O CTPOCHUH, MHOTOOOPAa3UH U OCOOEHHOCTSAX KJIETKH, OpraHu3Ma,
MOMYJIAIINH, OUOIIEHO3a, SKOCUCTEMBI, O BBIJAIONINXCA HAYIHBIX JOCTHKCHHSIX,



COBPEMEHHBIX  HCCIEJIOBAHUSAX B  OHOJOTMHM, MPUKIATHBIX  ACIEKTax
Ouonormueckux 3HaHMWA. J[ns  pa3BuTHS U MOAAEpKAHUA ~ HMHTEpeca
oOyvarormuxcst K  OWOJOTMM  Hapsgy CO  3HAYUTENIBbHBIM  O00BEMOM
TEOPETUYECKOr0 Marepuaiga B COJEpPKAHUM MpPOrpaMMbl 1O OUOJOTUU
MPEyCMOTPEHO 3HAKOMCTBO C HCTOPHEN CTAaHOBJIICHUS W PA3BUTUS TOM WU
MHOM o0yacTu OMONOTHH, BKIAJOM OTEYECTBEHHBIX U 3apyOekKHBIX YUEHBIX B
penieHre BaXKHEHIIMX OMOJIOTUYECKHUX U IKOJIOTMYECKUX MPOOIIEM.

Lens wusydenuss yuyeObHoro mnpeamera «buonorus» Ha yriayoaéHHOM
YpOBHE —  OBJAJEHUE OOyYaloUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(YHKIIMOHAJIBHOW  OpraHU3allid  KUBBIX CHUCTEM pPAa3HOrO0 paHra W
npuoOpeTeHNne YMEHUH UCTIOIb30BaTh 3TH 3HAHUS B POPMUPOBAHUU UHTEpECA K
onpenenéHHol o007acT MPO(PECCHOHATBHON JEATEIbHOCTH, CBS3aHHOU C
Ouosnorue, wWiaM K BbIOOPY Yy4eOHOTrO 3aBelEHUs JUId MPOJOJIKEHUS
OMOJIOTUYECKOTr0 00pa30BaHMUS.

JlocTkeHne uenu u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yIiyOJEHHOM YpOBHE 00€CTIEUNBAETCS PEHIEHUEM CIIEIYIOIIUX 3a]a4:

OCBOEHME OOYyYaloIUMHUCS CHUCTEMbl OMOJOTMYECKMX 3HaHUH: 00
OCHOBHBIX OHOJIOTUYECKUX TEOpHUSAX, KOHIENIMSIX, THUIOTe3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M TpaBWiaX, COCTABISIOIIUX COBPEMEHHYIO €CTECTBEHHO-
Hay4YHYI0 KapTUHY MHpa; O CTPOCHHH, MHOrooOpa3ud U OCOOEHHOCTSAX
OMOJIOrMYECKUX CHUCTEM (KJIETKa, OpPraHW3M, MONYJsuus, BUA, OHOreoleHO3,
Oouocdepa); O BBIJAIOMMXCS OTKPBITUAX M COBPEMEHHBIX HCCIICIOBAHHSIX B
OHoJIoTNY;

O3HAaKOMJIEHUE OOYy4YaloIIMXCAd C METOJAaMU TO3HAHUS >KHUBOW MPHUPOIBI:
MCCIIEI0BATEIbCKUMU  METOJAaMH  OMOJIOTMYECKUX HayK (MOJIEKYJIApPHON U
KJIETOYHON OMOJIOTUH, SMOPHOJIOTUM U OWOJIOTMH Pa3BUTHA, TEHETUKH U
CEJIEKIIMM, OMOTEXHOJIOTMM U CHHTETUYECKOW OHOJOTHM, MajleOHTOJOTHUH,
AKOJIOTMH); METOJAMH  CaMOCTOSATEIBHOTO TMPOBEACHUS OHMOJOTUYECKUX
HcclieIoBaHU B jabopatopu M B mpupojae (HaOMOJCHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJIcHHE OOYYaIOUIUMUCS YMEHHUSIMH: CaMOCTOSITEIbHO HaXOIWTbh,
aHAJIM3UPOBATh U HUCIIOJIb30BATh OMOJOTUYECKYI0 MH(OPMALIHIO; MOIb30BATHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEX]Y
pa3BUTHEM OHOJOTUM M COLHUATBHO-3KOHOMUYECKUMH U 3KOJIOTHYECKUMU
npobiieMaMy YeJI0BEYECTBA; OLCHUBATh MOCIEACTBUS CBOCH AESITENbHOCTU IO
OTHOIIECHUIO K OKpY>Kalolllel MPHUPOIHOI cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPYXAIOIIMUX JIIOJIeH; OOOCHOBBIBATH U  COONIOAATH MEphI
npouIakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, MPaBUJIa MTOBEJAEHUS B IPUPOIC



u oOecrieueHuss 0€30MaCHOCTH  COOCTBEHHOW  JKM3HENEATECIHHOCTH B
YpEe3BbIYAWHBIX  CHUTyallMsIX MPUPOJAHOTO U  TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHUH;

pa3BUTHE Y OOYYalOlIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM B MpoIecce 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITHUSIMU U
COBPEMEHHBIMH HCCIICIOBAHUSIMA B OMOJIOTHH, PEIIAEMBbIMHU €10 MpOoOJIeMaMH,
METOJ10J10TUeH OHOJIOTUYECKOTO UCCJIeIOBaHNA, IIPOBEICHMUS
AKCIIEPUMEHTAJLHBIX  HCCIEAOBaHUM, pelieHuss OMOJIOTMYECKHX — 3ajad,
MOJIETTUPOBAHUS OMOJOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCMHUTAHUE Y 00yUYarONIUXCsl [ICHHOCTHOTO OTHOIIEHUS K KUBOUW MIPUPO/JIE
B IICJIOM M K OTHEIbHBIM €€ OOBeKTaM U SBJICHHUSAM; (POPMHUPOBAHUE
AKOJIOTUYECKOM, TeHETUYECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHUS B
IPUPO/IC; UHTETPALINM €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHrue OOyYaloIUMHUCS KOMIIETEHTHOCTH B  palMOHAJILHOM
MIPUPOJIOTIOIB30BaHUHU (COOJIOICHUE MPABUI TMOBEACHUS B MPUPOJIE, OXPaHBI
BHUJIOB, JKOCHCTEM, OuOc]ephl), COXpaHEHHH COOCTBEHHOTO 370pOBBS U
3II0POBbSl  OKpYXKAOMIMX  Jioged  (coOmrojeHuss Mep  NpodUIAKTUKU
3a0oneBanui,  obOecreueHre  O€30MACHOCTH  JKU3HEACATEIBHOCTH B
YpE3BBbIYAWHBIX CUTYALUSIX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
WCTIOJIb30BaHUs OMOJIOTUYECKUX 3HAHUN U YMEHUH B MOBCEHEBHOMN KU3HMU;

CO3JlaHME YCIOBUM IS OCO3HAHHOIO BbIOOpa  OOyYaromUMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeIbHON TPACKTOPUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEeMY MPOPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHJIUBUAYAJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMWCIO 4YacoB, OTBEJAEHHBIX Ha M3y4YeHHUE OHOJOTMU Ha
yriyOJICHHOM YPOBHE cpeaHero oomero oopasoanus, cocrapisgeT 201 yJaca: B
10 xmacce — 102 gaca (3 gaca B Henmento), B 11 kmacce — 99 waca (3 yaca B
HEJIEITIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEACTB OOyUYEHHUS OMOJIOTUU
OCYILIECTBIISIETCS C YUYETOM CIEUU(PUKHU €T0 COJIEPKAHUS U HANPABICHHOCTH Ha
IPOJOJDKEHNE OMOJIOTMUEeCKOro O00pa3oBaHHA B OpraHU3alMsIX CPEIHETO
MPOQ)eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM  yCIIOBUEM IPU OOy4YEeHMHM OWOJIOTMM Ha YIIIyOJIEHHOM
YpOBHE SIBJIAETCS MPOBEACHUE JTa0OPAaTOPHBIX M MpaKTHUECKUX padot. Takke
ydqacThe  OOyd4aromuxcsi B  BBINOJHEHWHM  TMPOEKTHBIX U y4eOHO-
HCCIIEIOBATENbCKUX PabOT, TeMaTWKa KOTOPBIX OMPENESETCs YYUTEIeM Ha
OCHOBE HUMEIOUIUXCS MaTepUaIbHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
IIPUPOAHBIX YCIOBUM.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooi arrecraruu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHas Ouonorusi — KOMIUIEKCHass Hayka. KpaTkas wucropus
pa3BUTHs OuoJIOrMH. bronormdyeckue Haykd M W3y4aeMble UMHU MPOOJIEMBI.
Q@yHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHUH.

3HaueHre OHOJOTMM B (POPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
Hay4yHOU KapTuHbl mupa. IIpodeccun, cBsizanHble ¢ Ouonorued. 3HayeHUe
OMOJIOTMM B NPAKTHUYECKON MAESITEIBHOCTH 4YEJIOBEKA: MEIUIUHE, CEIbCKOM
XO034UCTBE, IPOMBILIJIEHHOCTH, OXPAaHE IPUPOBI.

JeMoHcTpanumn

[Toptpetrsi: Apucrtorens, Teodpactr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Menaens, B. U. Bepunanckuir, . II. IlaBnos, U. U.
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, @.
Kpuxk, 1. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJNIOTHM C APYTMMHU HaykKamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cucTeMbl U X U3yYCHHUE

JXKuBble cucTeMbl Kak TpeaMer uzydeHusi Omosoruu. CBOWCTBA KUBBIX
CUCTEM: E€IMHCTBO XWMHMUYECKOIO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb,
CIOKHOCTh U YNOPAIOYEHHOCTH CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3aLHs,
CaMOBOCIIPOM3BEECHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAHEBbIM,  OPraHU3MEHHBIM,  IONYJIALUOHHO-BUAOBOM,  AKOCHUCTEMHBIN
(6uoreonenoTnueckuit), omochepueiii. Ilporneccrl, mpoucxoasgIue B JKUBBIX
cucteMax. OCHOBHbIE MPU3HAKU >KUBOro. JKM3Hb Kak (popma CyIlecTBOBAHUS
marepund. Hayku, wu3yyaromme >KUBBIE CHCTEMBl Ha PAa3HbIX YPOBHSX
OpraHHU3aLHH.

N3yuenue xxuBbIx cucteM. MeToapl Onosiorndeckoit Hayku. Habmrogenue,
U3MEPEHUE, OKCIEPUMEHT, CHCTeMaTu3anus, MeraaHanu3. [lomatue o
3aBUCUMOM M HE3aBUCMMOM TiepeMeHHOM. [lmaHupoBaHWE HKCIIEpUMEHTA.
[TocTanoBka u npoBepka runore3. Hynesas runotes3a. [lonstue BoiOOpKU U €€
JTOCTOBEPHOCTh. Pa30opoc B Omonormyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH



IIOJYYEHHBIX PE3yJbTAaTOB. [IpUYMHBI HCKaXEHUsI PE3YIbTATOB SKCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

TaOmumsl m cxembl: «OCHOBHBIE NpPU3HAKM KU3HW», «buonornyeckue
cucteMbl», «CBOMCTBAa XMBOM Marepun», «YPOBHU OpraHU3alUdHd KUBOU
npupoasy, «CTpoeHHe XKUBOTHOW KIETKW», « TKaHW KMBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUYECKOro opranusmay, «buoreouenos», «buochepar, «Metoabl
U3YYCHUS )KMBOU IPUPOIBDY.

ObopynoBanue:  j1abopaTopHOE€  00OpYyJOBaHME  JJsi  MPOBEJEHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IlpakTuyeckas pabGora «Vcnosp30BaHME pa3IMYHBIX METOAOB IPHU
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — cTpykTypHO-(pyHKIIMOHaNbHAs e€auHULA >kuBoro. Hcropus
OoTKpbITUsA KieTku. Pabotel P. T'yka, A. JleBenryka. Kierounas teopus (T.
[IBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOU TEOPHHU.

MeToapl  MOJNEKYJISpHOW W KIETOYHOM OWOJIOTMH: MUKPOCKOMMS,
xpoMmarorpadusi, 31eKTpoPope3, METOJ MEUYEHBIX aTOMOB, TU(DPepeHInaTbHOe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue puxcuposanHvix
K1emok.  DIEKTpOHHass  MUKpockomus.  Kowugokanvnas — MUKpockonus.
Bumanvhoe (npusicusnennoe) uzyuenue Kiemokx.

JdemoHcTpanumn

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

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIM
MUKPOCKON», «MlcTOpus pasBUTHA METOI0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIpENapaThl PaCTUTENIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

IpakTnueckass padora «M3ydeHue METOJOB KJIETOUHON OMOJIOTUU
(xpomatorpadusi, snekrpodopes, muddepeHnransHoe IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHYECKAN COCTaB KIETKU. Makpo-, MUKPO- U YIBbTPAMUKPOIJIEMEHTHI.
Bona n e€ ponb Kak pacTBOPUTENS, PEAreHTa, y4acTue B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOpETysiuuu. MuHepaibHble BEIECTBA KIETKH, UX OHOJIOTHYecKas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.



Opranuyeckue BemlecTBa KJIeTku. buonormuyeckue moauMmepsl. benku.
AMHUHOKHCIIOTHBIM  cocTaB OenkoB. CTPYKTYpsl OCITKOBOW  MOJIEKYJIHI.
[lepBuunasi cTpykTypa Oeiika, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHA,
yeTBEepTUYHAs CTPYKTyphl. JleHaTypanusa. CpoiictBa 6enkoB. Knaccudukarms
oenkoB. buonornueckue GpyHKIMN OENKOB. [IpuoHul.

Yrnesoapl.  MoHOcCaxapuabl,  AJUCaxapuabl,  OJMIOCaxapuibl U
noymcaxapuabl. OOmUKA TIaH CTpoeHUsT U (U3HKO-XMMHUYECKHE CBOMCTBA
yraeBoAoB. buonornueckue GyHKIUN yTIEBOAOB.

Jluuael.  [mapodunbsHO-THIpOdOOHBIE  cBoMicTBa.  Kiaccudukarus
munuaoB. Tpurmuuepunsi, Gochomunuasl, BOCKH, cTepousl. buonornueckue
¢yskun aunuaoB. OOme cBOMCTBa OMOJOTHYECKUX MEMOpaH — TEKy4ecTb,
CIOCOOHOCTB K CaMO3aMbIKaHHUIO, OJYTIPOHUIIAEMOCTb.

Hyxknennossie kucnotsl. JJHK u PHK. CtpoeHue HyKIE€MHOBBIX KHUCIOT.
Hyxneorunpl. [punnun kommiementapHocTu. [IpaBuiio Yapradda. Ctpykrypa
JHK — nBoiiHas coupaib. MecTOHaxoXJeHHe U OHOJIOrMYecKue (QPyHKIUU
JAHK. Buner PHK. @ynkuun PHK B knerke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B MoJiekyie ATO.
buonornueckue pynkiuu AT®. BoccTaHOBICHHBIC TEPEHOCUUKH, UX PYHKITUU
B KJeTke. /[[pyeue wnykneozuompugocpamor (HTD). Cexsenuponanue JJHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CtpyktypHas  Ouonorusi:  OMOXMUMHYECKME U Ouodusnyeckue
UCCJICIOBAHUSI COCTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OHMOMOJIEKYI.
Mooenupoeanue cmpykmypol u @QYHKYuii OUOMONEKYl U UX KOMNIEKCOS.
Komnviomepuoui  ousauvin  u opeanuveckuil cunme3 OUOMONEKYL U UX
HEenpupoOHbIX AHATIO208.

JdemoHcTpanumn

IToptpersr: JI. Ilomuur, x. Yorcon, ®. Kpuk, M. VYwuikunc, P.
O®panknun, @. Caurep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOM IPUPOEH.

Tabmuubr u cxemsl: «lleproguyeckas TadaUIIa XUMHUUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIeKyJbl BOJIb», «BellecTBa B cOCTaBe Oprannu3MoBy, «CTpoeHue
MoJIeKYyJbl Oenka», «CTpYKTypbl O€TKOBOM MOJIEKYJbD», «CTpOoeHHE MOJEKYI
yraeBoaoBy, «CTpoeHue MOJeKysl JunuaoB», «HyKiIeMHOBBIE KHUCIOTBI,
«Ctpoenne MoseKysl ATO».

O6opynoBanue: XUMAYECKAsl OCY1a U 000PYI0BaHHUE.

Jlaboparopnasi padora «OOHapykeHHE OCJIKOB C  TOMOIIBIO
KAQYECTBEHHBIX PEAKLIUID.



JlaGopaTtopnass pabGora «lccienoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYEeCKass W Mpokapuothyeckas. CTpPyKTypHO-
(GyHKIIMOHATIBHBIE 00pPa30BaHUS KIIETKH.

CrpoeHue mpokapuoTH4YeCKOW KieTkH. KiletouHas cTeHka OakTepuil u
apxeii.  OcOOEHHOCTH  CTpPOEHUS  TeTepoTpodHONM U aBTOTPOGHOI
MPOKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKApHUOT B OMOIIEHO3aX.

Ctpoenne ¥ (QPYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[InazmaTnueckass MemOpana (rorazmanemma). CTpykTypa IIa3MaTH4YeCKOU
MeMOpaHbl. TpaHCIIOPT BEIIECTB 4Yepe3 IJIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKTUBHBIA (MEPBUYHBIN U
BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomynponunaemocts memOpanbsl. Pabora
HaTPUI-KaJIMEeBOr0 Hacoca. DHAOUUTO3: MUHOIMUTO3, (ParouurTo3. DK30IUTO3.
Knerounass crenka. CTpykTypa M (QYHKUMM KIETOYHOW CTEHKHM PACTEHUH,

rpuOOB.
Huronnasma. IlurTo3onb.  LluTockener. JIBMKEHME  IIUTOILIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUJIbI KJIETKU:

suporuiazmarudeckas cetb (J1IC), anmapat ['onbaku, TM30COMBI, UX CTPOCHHE
n (pyHkuu. B3auMocBs3b 0THOMEMOpaHHBIX OPraHOMAOB KiIeTKU. CTpoeHue
IPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. CunHTe3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukynyMm. CekperopHas GyHKIMs anmnapaTa [ oibIKu.
Moouguxayus 6enkos 6 annapame I onvoxcu. Copmuposra b6enxos 6 annapame
Tonvoorcu. TpaHCOPT BEIIECTB B KiETKE. Bakyosld pacTUTENbHBIX KJIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKWA: MHTOXOHJIPUHM, TUIACTUIBI.
Ilpoucxoocoenue  mumoxonoputi  u  naacmuod.  Cumobuocenez  (K.C.
Mepeorckoscku, JI. Mapeynuc). CtpoeHue u (GYHKIIMU MUTOXOHIPUNA U
miactua. [lepBuduHbIe, BTOPUYHBIC U CJIOKHBIC TIACTHABI (DOTOCHHTE3UPYIOIINX
3YKapHOT. XJOPOIJIACThI, XpPOMOILIACTHI, JIEUKOIUIACTHI BBICIIIUX PACTECHUM.

HememOpanubsie  opranowabl  kietku  CTpoeHne ©u  (QyHKIHH
HEMEMOpaHHBIX  OpraHOWAOB  KJIeTKU. PubGocombl.  Ilpomeosxcymounvie
Gunamenmor. MukpoduiiaMeHTbl. AKmuHogvle Mukpoguiamenmuol. MpIIIICUHBIC
KIETKU. AKMUHOBbIe KOMNOHEHMbl HeMblUEYHbIX KlemoK. MUKpOTpyOOUKH.
Knerounsii 1entp. CrpoeHHME U JIBIDKCHHE OJKIYTUKOB W PECHUYCK.
Muxkpotpybouku unuromnasmbel. Llentpuons. benku, accoyuupoeanmvie ¢
Muxkpoguiamenmamu u Mukpompyboukamu. Momophvie benxu.



Anpo. ObGonouka sapa, XpOMaTHH, KapUOTIa3Ma, SAPBIIIKH, UX CTPOSHUE
u ¢yHkiun. SAnepHsiit 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE PACIIONOKEHHE
XpoMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamur. benxu
XpOMaTUHA — TUCTOHBI. /[unHamuka s0epHou 00070uYKu 8 mumosze. SoepHvili
MPAHCHOPM.

Knerounbie BxmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA  KJIIETOK
AYKapHUOT (pacTUTEIBHOM, )KUBOTHOM, TpUOHOI).

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupr n cxembl: «CTpOEHUE 3YKapUOTHUECKOW KIETKn», «CTpoeHue
KUBOTHOU  KJeTKW», «CTpoeHue pacTUTENbHON  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOMPENapaThl PACTUTEIIbHbIX,
KUBOTHBIX KJIETOK, MUKpOTIpenapaThl OaKTepHalbHbIX KJIETOK.

JlabopaTopHass padora «l3ydyeHHe CTpPOEHUS KIETOK PpPa3IMYHbIX
OpTraHu3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIECTOUHON MEMOPAHBD».

JlaGopaTopnas padora «VccnenoBaHue miazMoiu3a U JAEIUIa3Moju3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckass padora «/3yueHne JBWKEHHS UHUTOIUIA3MbBI B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0OMeH BelIeCcTB M NMPeBpPallleHUe JHEPTUH B KJIETKe

AccuMHUIIALIMST U JTUCCUMIUIAIMS — JIBE CTOPOHBI MeTadoym3Ma. THIIbI
oOMeHa BelIeCTB: aBTOTPO(DHBIM W TeTepoTpodHBIM. YuacTue Kuciopoaa B
OOMEHHBIX Mpolieccax. DHEPreTHYecKoe o0ecreueHre KIIETKH: MpeBpallieHue
AT® B o00meHHBIX mporeccax. {DOEpMEHTATHBHBIM XapakKTep peakIui
KJIETOYHOTO MeTabonu3ma. DepMeHThl, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevctBuda. Kodepmentel. OTinuus  (PEepMEHTOB OT  HEOPraHUYECKUX
KaTanu3atopoB. benku-akTuBaTOpel W OENKU-UHTHOUTOPHI. 3aBUCHUMOCTH
CKOpOCTH (DepMEHTATUBHBIX PEAKIIUM OT pa3IUuUHbIX (PaKTOPOB.

[lepBrUYHBI CUHTE3 OpPraHMYECKUX BELIECTB B KieTke. PDOTOCUHTES.
AHoKkcueenHblll U oKkcueeHuvlll pomocunmes y oaxmeputi. Ceemocobuparowue
nueMeHmsl U NUSMEeHMbl pPeakyuoHHo2o yeHmpa. Pollb XJIOPOIUIaCTOB B
npoiiecce porocunresa. CBeroBas u TeMHOBas (a3bl. Domoodvixanue, Cs., Cy. u
CAM-munwvt  ¢pomocunmesa. IlpomyktuBHOCTh  (oTocuHTe3a. Brusuwue
pasnuYHBIX (AKTOPOB HA CKOPOCTh (hOTOCHHTE3a. 3HaueHHEe (POTOCUHTE3A.



XEeMOCHUHTE3. Pa3znooOpa3ue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIHPYIONUE OAKTEPHH, KEIIe300aKTepHH, CEpOOAKTEPHH, BOJTOPOIHBIC
Oaktepun. 3HaUCHNE XEMOCHUHTE3a.

AnarpobHbIe opraHu3Mbl. Buapl Oposkenus. [IpogykTel OposkeHUsS U MX
UCTIOJIb30BAHNE YEJIOBEKOM. AHA’pPOOHBIE MHKpPOOPTaHW3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEH OOJIC3HEH.

AspoOHBIe OpraHU3MBbl. Jrarbl AHEPTEeTUYECKOTO oOMeHa.
[logroToBuTenbHbId  dTan. [nMKONIM3 — OECKHUCIOPOIHOE paCIIEIIICHUE
TJTFOKO3BI.

buonornueckoe OKMCICHUE, WK KIETOYHOE AbIXaHue. Poib MUTOXOHIpUI
B Ipoleccax OuoJIOrMY4ecKoro okucieHus. Luknudeckue  peakuuu.
OxucnurensHoe GdochopusiupoBaHue. OHepeus MeMOPaHHO20 2paoueHma
npomonos. Cunmes AT®.: paboma npomonnoti ATD-cunmaswl. [lperumyniecTBa
a’poOHOro myTh OOMEHa BEWECTB Iepea aHa3poOHbIM. DP(HEKTUBHOCTH
SHEPreTUYECKOro 0OMeHa.

JlemoHcTpauun

[Moptpetst: Jx. [Tpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I1. Murtuen, I'. A. 3aBap3uH.

Tabmuet u cxeMbl:  «DOTOCUHTE3», «DHEPTETHUECKUA OOMEHY,
«buocuntes 6enkay, «CtpoeHne pepmMeHTa», «XEMOCHHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opyoBaHuE U1t
MPUTOTOBJICHHS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3yueHHe KaTaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi pa6ora «l3yueHue (QepMEeHTATUBHOTO pacHICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi pabora «CpaBHeHHe mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMaLus U peaju3anus eé B KiIeTKe

Peakunn wmaTpuuHoro cuHte3a. lIpuHIMI ~KOMIUIEMEHTApHOCTH B
peakMsIX MaTPUYHOTO CHUHTE3a. Peanmsarius HaAcCIeACTBEHHOW WH(OpMAIUU.
I'eneTnueckuit ko, ero cBorcrBa. Tpanckpunuus — MatpuuHbliil cuate3 PHK.
[IpuHUUIIBI ~ TPAHCKPUMIMU:  KOMIUIEMEHTAPHOCTh, aHTHUIAPAILIEIbHOCTbD,
acuMMeTpu4HOCTh. Co3pesanue mampuunvix PHK 6 aykapuomuueckoii kiemxe.
Hexooupyrowue PHK.



Tpancmauus u e€ stanel. Yyactue tpaHcnoptHbix PHK B OmocunTese
Oenka. YcnoBusi OwmocuHTe3a Oenka. KoawmpoBanue aMuHOKHCTOT. Ponb
prubocom B OmocuHTe3e Oerka.

Cogpemennvie npeocmasierus o cmpoenuu 2eHos. Opranuzaisi reHoMa y
MPOKAPUOT U SYKAPUOT. Perysiiius akTUBHOCTU T€HOB Y TpokapuoT. [ unoresa
onepona (®@. XKako0, XK. Mano). Mozrexynaprvie mexanusmvl IKCNpeccuu 2eH08
y oykapuom. Ponb xpomamuna 6 pezynrayuu pabomul 2enog. Perymsuus
0OMEHHBIX MpoleccoB B kieTke. Kiierounsiii romeocras.

Bupycel — HekieTouHble (QOpPMBI JKU3HU M OOJIMTAaTHBIE Iapa3uTHI.
CtpoeHHEe TPOCTBIX W CIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwiii yukn J[HK-cooepocawux eupycos, PHK-codepocawux eupycos,
baxmepuogacos. Obpamuas mpaHcKpunyus, pegepmasa, UHmezpasd.

Bupycubie 3aboneBaHus 4YelnoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, connansHbie 1 MEAUIIMHCKHIE MTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz borvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouono2udeckux oOanHvlx. Hanomexuonoeuu 6 oOuonocuu u
meduyure. Ilpoepammupyemvie  @ynkyuu 6enxos. Cnocobvi 00cmasKu
JleKapcms.

JemoHcTpauun

[Toptpetsr: H. K. Konsuos, /. . IBaHOBCKUM.

Tabmuel m  cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUEeCKHiT KOI»,
«Bupycoy», «baktepuodarmn.

IIpakTnueckas padora «Co3naHnue MOAEIA BUPYCA.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii nuki, ero mepuoabl W perymsius. Mutepdaza u MHTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTeKaromux B uHTepdasze. IloaroroBka kieTku kK
nenennto. IIpecunrternyeckuii  (MOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MMOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) TIepUOabl UHTEP(a3bI.

Marpuunbii cunre3 [JHK — penmmkanus. [Hpunouns! permukanun JJHK:
KOMILJIEMEHTAPHOCTh, MOJIYyKOHCEPBATUBHBIM CHHTE3, AHTHUNAPAJIICTIbHOCTb.
Mexannszm permukaiuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u

TeaoMepasza. XPOMOCOMHBIM HaOOp KICTKM — KapHOTHIL. JIATTOMIHBIN U
raruiougHeli  Habopel XpoMocoM. ['oMonoruunble Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue kinetkn — Muto3. CTaguu MUTO3a U TMPOUCXOMSIINE B HUX
npoueccsl. Tumnbsl Muto3a. KapuoknHes u TMTOKHHE3. bUOJIOrHYecKoe 3HaYEHHE
MHTO3A.



Perymsauusa mutotnyeckoro nukna kiaetku. [Iporpammupyemast kiietounas
ruoesb — arnomnTo3.

Krnerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «lL{ugposas
K1emKa» — ououHgopmamuyeckue mooenu QyHKYuoHUpO8aHusl Kiemxu.

JemoHCcTpauumn

Tabmuubl 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CTtpoeHue
xpomocomy, «Pemmkanus JJHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparbl: «MuHto3 B
KJIETKaxX KOPEIIKa JIyKa».

JlabopaTropnass  pabdora  «/3yueHne XpoMOCOM Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

Jlaboparopnasi pabdora «HaOmionenune muTO3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpenaparax)».

Tema 9. CTpoenue u GpyHKIMHM OPraHM3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OJTHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOEHHUA M KHU3HEACSITEIBHOCTH  OJHOKJIETOUHBIX
opraHu3MoB. bakTtepuu, apxeu, OJHOKIETOYHBbIE TPUOBL, OJHOKJIETOYHBIE
BOJIOPOCIIU, APYrUe MPOTUCTHI. KOoNOHHAIbHBIE OPTAHU3MBL.

B3auMocBs3p 4acTeld MHOTOKJIIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenmit. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAs, MPOBOJsIIAs, OCHOBHAsI, MeXaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(GyHKUMN 1 pacOIOKEHUs TKaHEH B opraHax pacTeHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEIUAJIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTpOEHUs, QYHKIUN U
PACIIOJIOKEHUS TKAHEN B OPraHaX )KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHWil. OpraHel u
CHUCTEMBI OPraHOB JKMBOTHBIX M 4enoBeKa. DYHKIHUM OpPraHOB U CHUCTEM
OpraHoB.

Omnopa Tena oprann3mMoB. Kapkac pacrenuii. Ckenerbl OTHOKIETOUYHBIX U
MHOTOKJICTOUYHBIX WUBOTHBIX. HapyHblii 1 BHYTpeHHUU ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&00ouTHOE, )KTYTUKOBOE, PECHIYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTUU. JIBM)KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediekc. CkeneTHble MBIIIIBI U UX padoTa.



[Iutanne opramu3zmoB. lloriomenue BOAbI, YIJIEKUCIOrO rasa |
MHHEPAJIbHBIX BEIIECTB pacTeHusiMU. lIutanue kuBOTHBIX. BHyTpHnonoctHoe
U BHYTPHUKJIETOYHOE TuIeBapeHue. IIuTaHue mO3BOHOYHBIX KUBOTHBIX.
Otnensl  OUIIEBAPUTENBHOrO  TpakTa.  [lWiieBapuTENbHBIE  KEJE3BI.
[InmeBapuTenbHas CUCTEMA YEII0BEKA.

Jlpixanne opranu3moB. Jlpixanue pacteHunil. JlpIXaHue IKHBOTHBIX.
Huddysus razoB uepes NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenbHas
noBepxHOCcTh. JKabepHoe u Jné€royHoe JbIxaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. /JlpIXaTenpHas CHCTEMa 4YeJIoBeKa. MexaHusm
BEHTWIALIMMA JIETKAX Yy NTHI W MIEKONUTAKOINX. Perynsuus bIXaHwus.
JIpixaTeabHble 0OBEMBI.

TpaHcnopT BELIECTB y OPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTECHHM.
TpaHncnopT BemIECTB y KUBOTHBIX. KpOBEHOCHas cucremMa M €€ OpraHbl.
KpoBeHocHass cucTtemMa TmO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyru KpoBooOpamieHusi. DBOJIOLHOHHBIE
YCIOKHEHHSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKUBOTHBIX.
Pabora cepaua u e€ perynsuus.

Brigenenne y opranusmoB. Beinenenue y pactenuil. Beigenenume y
KUBOTHBIX. COKpaTuTelbHble Bakyosin. OpraHbl BblAeTcHHS. PuiabTpanus,
cCeKkpenus MW 00paTHOE BCAachlBaHME KaK MEXaHU3Mbl paOOThl OpPraHoB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIICIUTEIBHOU
cucrteMaMu. BblJesleHHEe y IO3BOHOYHBIX >KMBOTHBIX M 4YenoBeka. [loukw.
Crpoenue u pyHKIMOHUpOBaHUE HePppoHa. OOpa3oBaHME MOUM Y YEIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuil W LMCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOM 3a1UThl. DUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX XMUBOTHBIX. [[OKpOBBI M WX HPOU3BOIHEIC.
3ammTa opranuszma ot OosesHeil. UMmyHHas cucrtema yenoBeka. KiieTouHblil u
rYMOpaJIbHbI UMMYHUTET. BpOXXI€HHBIA U TPUOOPETEHHBIA criennPUIECKUit
UMMYHUTET. Teopust KIoHaIbHO-cenekTuBHOrO nMMmyHutera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBETHl OpPraHu3MoB. Poib
BPOXJAEHHOTO UIMMYHHTETA B PA3BUTHUH CUCTEMHBIX 3a00JIeBaHUMH.

PazgpaxxumocTte ¥ perynsumss y OpPraHusMoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. Pa3gpaxumocTs W perynsuus y
pactenuid. PocToBbIE BEECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediekTopHas peryisiiusi y >KUBOTHbIX. HepBHas
cucteMa U €€ OTAENbl. OBOJIOUUMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOMU



CUCTEMBI y >KMBOTHBIX. OTIENBI NOJIOBHOIO MO3Ia MO3BOHOYHBIX >KMBOTHBIX.
Peduiexc u pedprektopHas ayra. besycioBHbIE U yCIIOBHBIE PEQIICKCHI.

['ymopanbHas peryiasiuus ¥ SHIAOKPHUHHAS CUCTEMA KUBOTHBIX U YEIOBEKA.
XKene3pl SHOOKPUHHOW CHUCTEMBI M KX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMocCBsA3bp HEpPBHOW M 3HIOKpUHHOW cucTteM. ['mnoramamo-runodusapHas
cucrema.

JdeMoHCcTpanuu

[Toptper: U. 11. [1aBinos.

Tabmuubl u cxembl: «OIHOKIETOUYHBIE BOJIOPOCTN», «MHOTOKIETOUYHBIE
Bofopociny», «bakrepun», «lIpocreiimme», «Opranbl HBETKOBBIX PaCTEHUI»,
«CucreMbl OpraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CcTpoeHHe
HaceKkoMbIX», « Tkanu pactenuit», «KopHeBbie cucreMbd», «CTpoeHue cTeds,
«CTpoeHue JIMCTOBOM IJIACTUHKWY», « TKaHU KUBOTHBIX», «CKEJIET YEIIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
cucremMa», «HepBHas cucrema», «Koxka», «MpllieuHas CcuUCTEMAay,
«BblenurenpHas cucTemMay, « JHJIOKPUHHAS cucTemMay, «CTpOeHUE MBIIIIBDY,
«Ammynurer», «KumeynonosoctHele», «(Cxema MNHTaHUS  PACTECHUN,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX», «CTpO€HHE THIpbD»,
«Crtpoenue manapumn», « BHyTpeHHEe CTpOCHHE NOXKIEBOTO 4epBs», «HepBHas
cuctemMa peiO», «HepBHas cucrema ssrymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nrTun», «HepBHas cucrema
MIIeKonUTaroImx», «HepBHas cucrema yenoBekay, «Peduexcy.

ObopynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl OJHOKIETOUHBIX
OpraHU3MOB, MMKpONpenapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIHH
HAaCEKOMBIX, UTJIOKOKHUX, )KMBBIE IK3EMIUISIPbl KOMHATHBIX PacTeHUH, repOapuu
pacTeHHMil pa3HbIX OTIEIOB, BIIAXKHBIC MpENaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJJIEKUMH O€ClO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJOBEKa,
o0opyoBaHuEe MJi1 JEMOHCTPALMM TOYBEHHOIO MW BO3JYIIHOIO MHUTAaHUS
pacTeHM, pacilelUieHus] Kpaxmajia U OeJKOB MoJ| JAeHCTBUEM (DEPMEHTOB,
o0opyoBaHUE [Jisi JAEMOHCTPAllMM OIBITOB MO U3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBU)KEHUN, MOJEIHU TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre TKaHEN paCTCHUI».

JlabopaTopHas padora «/3ydyeHne TKaHE KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMHOkeHUE M pPa3BUTHE OPraHM3MOB



DopMbl pa3MHOKEHHSI OPTaHU3MOB: O€Crosoe (BKJII0Yasi BETETATUBHOE) U
nosoBoe. Buapl 0ecrosoro pasMHOXKEHHSA: IOYKOBAHHUE, CHOPYJISLUS,
dbparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkeHue. [lonoBeie KieTkH, uiu rameTsl. Meio3. Ctaguu
Mmenosa. [loBenenmne xpomocom B Mmenose. KpoccuHrosep. buonornueckuit
CMBICJI MEHO03a U MOJIOBOTO Iporecca. Melo3 U ero MeCTO B )KM3HEHHOM LIHKIIE
OpraHU3MOB.

[IpenzaponpimieBoe paszButue. ['ameroreHe3 y KuUBOTHBIX. [losoBbIe
xene3pl. OOpa3zoBaHME UM pa3BUTHE TMOJOBBIX KiIeTOK. CrepmaTtoreHes u
ooreHe3. CTpoeHue MOJOBBIX KIIETOK.

OmomoTBOpeHHE W AMOPHOHAIBHOE pPa3BUTHE KUBOTHBIX. CrOCOOBI
OILUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpUOJIOTUS —
HayKa O Pa3BUTUHU OPraHU3MOB. Mopgocenes — oOna u3 2enasuwvix npoobaem
ambpuonoeuu. Kownyenyus mopgocenos u moodenu mopghocenesa. Craguu
AMOpHOreHe3a KUBOTHBIX (Ha mpuMepe JArymku). [poOnenue. Tumbl
npobnenus. /lemepmunuposannoe U HeOepMUHUPOBAHHOe  OpobieHue.
bnacmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOIMUTAIONIUX.
3apoAbllIeBbIE JUCTKM (racTpyssiiusi). 3akiaJka OpraHoB W TKaHEHd U3
3apOABIIIEBbIX JIMCTKOB. B3anMHOE BiIMSHUE YacTel pa3BUBAIOIIETOCS
3apojpliiia (AMOpUOHATbHAS MHAYKIIMS). 3aKiIa/iKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT HEPapXUYECKUX B3aUMOJCHUCTBUM T'€HOB. BiusHue Ha
SMOPHOHANILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEIbl.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuonaneubiil nepuon. Ilpsamoe u
HempsiMoe pa3Butue. Pa3Butue ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U
NIO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYECKOE 3HA4YE€HHE MPSAMOrO0 M HEMPSIMOIO
pa3BUTHUS, UX PACIPOCTPAHEHHUE B MpHUpoe. TUIbl pocTa )KUBOTHBIX. DaKTOPHI
peryjsiiud pocTa JKUBOTHBIX W 4enoBeka. CTaauu MNOCTAIMOPHUOHAIBHOIO
Pa3BUTHS Yy )KUBOTHBIX U uenoBeka. Ileproasl oHTOreHe3a uyenoBeka. Crapenue
U CMEPTh KaK OMOJIOTMYECKUE TIPOLIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHuit. OOpa3oBaHue cmop B Tpolecce Meiiosa.
'amerorenes y pacrennii. OIUIOOOTBOPEHME M PAa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHKE y LIBETKOBBIX pacTeHuil. OOpazoBaHue
Y Pa3BUTHE CEMEHH.

MexaHu3MBbl pEeTyIsIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetst: C. I'. Haamun, X. [lnemas.



Tabnunpl 1 cxembl: «BeretatuBHoe pa3mHOkeHUEY», «Turbl O0ecnosioro
pa3sMHOXKEHUD», «PasMHOXEHHE XJIaMUAOMOHAABDY, «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHes»,
«CTpoeHue AMIEKIIETKH U CIIEpMAaTO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«IIpssmoe m Hempsimoe pasBuTHE», «Pa3BuTHE MaWCKOro Xykay, «Pa3Burne
capaHun», «Pa3zButme mArymkn», «/lBOMHOE OIIONOTBOPEHHE Y LBETKOBBIX
pactenuit»y, «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX PacTECHUN»,
«JKM3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHMKI MXay,
«OKM3HEHHBIN TUKII MAOPOTHUKAY, « KU3HEHHBIA LIMKJ COCHBD.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOIpENaparthl SHIEKICTOK U
CIIEpPMATO30U1I0B, MOAENb «LIMKII pa3BUTHSA JIATYILKN.

JlaboparopHasi padora «l3ydeHue CTpOEHUs IOJIOBBIX KIETOK Ha
TFOTOBBIX MHUKpOIIpenaparax».

IIpakTnyeckass padora «BbIsIBICHUE NMPU3HAKOB CXOJACTBA 3apOJbIIIEH
IT03BOHOYHBIX )KUBOTHBIX).

JlabopaTopHass padora «CTpoeHHME OpPraHoOB pPa3MHOKEHUSA BBICIINX
pacTEHUI».

Tema 11. I'eHeTMKa — HayKa O HACJEACTBEHHOCTH W M3MEHYHUBOCTH
OPraHu3MoB

Hcropust CTaHOBIIEHHUS W pa3BUTUSl T'€HETUKH Kak Hayku. PabGoter I
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Padotel H. K. Kombrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W CHUMBOJBL. | OMOJOTrMYHBIE
XPOMOCOMBI, AJJIENBHBIE T'€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMWUHAHTHBIA U
peLeCCUBHBIN MpPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTas JIUHUS, THUOPUJIBI,
reHotun, @eHotun. OCHOBHbIE METOAbl TEHETUKU: T'MOPUA0IOTHYECKUM,
LUATOJOTUYECKUI, MOJNIEKYJISIPHO-TEHETUYECKHIA.

JlemoHcTpanumn

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

Tabnuubl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMbl CKPEILIUBAHUS.

JlaGopaTtopnasi paGora «Jlpo3oduna Kak OOBEKT T'€HETUYECKHUX

HCCIIEOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHgenss — 3aKoH

eauHooOpazusi THUOPUIOB TMEPBOTO MoOKoNeHUs. I[IpaBuiao AOMUHUpOBAHUS.



Bropoii 3akoH MeHnens — 3aKOH paculieryieHusl Npu3HakoB. L{urtomornueckue
OCHOBBI MOHOTUOPHUHOTO CKpellluBaHus. [ moTe3a YuCTOTHI FaMeT.

Ananusupyoniee CKpEILMBAHHUE. [TpoMexyTOUHBII XapakTep
HacJie[JoBaHusl. Paclienienne nNpru3HaKkoB IIPU HETIOJHOM JJOMUHUPOBAHUU.
HuruOpuaHoe ckpemuBanue. Tperuid 3akoH MeHnens — 3akoH

HE3aBHUCUMOTO  HacCJlelOBaHWUs  IpU3HAKOB. lLluTOnmornueckme  OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUS.

CuemienHoe  HacienoBanue  npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HaMH.
XpOMOCOMHasI TEOpHsL HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBI MEXaHU3M OIPEAEICHUS M0J1a. AyTOCOMBI
U II0JOBbIE XpPOMOCOMBI. ['OMOramMeTHbIi M  TIeTepOramMeTHbId  IIOJ.
I'eneTnueckas CTpyKTypa IOJIOBBIX XpoMocoM. HacienoBaHue NpHU3HAKOB,
CLEIICHHBIX C TIOJIOM.

l'eHotnn kak wenocrHas cucrema. [lmeloTponuss — MHOXKECTBEHHOE
JIEUCTBUE TeHa. MHOXXECTBEHHBINM auiein3M. B3amMojelcTBHE HealIeIbHBIX
reHoB. KomruiemenTapHocTh. Onucras. [lonumepust.

I'eneTyeCKUN KOHTPOJIb PAa3BUTHUS PACTCHUM, KUBOTHBIX M 4YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX IPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eHeTnyeckue MexaHU3Mbl CHMOMOTEHE3a, MEXAaHU3Mbl B3aUMOJIECUCTBHS
«XO3MH — Napa3suT» U «XO35IMH — MHKpOOMOM». ['eHeTHueckue acreKThl
KOHTPOJIL U U3MEHEHUsI HacJIeICTBEHHON MH(OPMAaLIUY B MOKOJICHUSIX KIIETOK U
OpPraHHU3MOB.

JlemoHcTpanumn

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

Tabmuubr u cxembl: «llepBbiii U BTOpOI 3akoHbl Menpaens», «Tperuit
3ak0H  Menzaenss»,  «AHaimsupyromee — ckpemnBanue»,  «HenosHoe
JOMUHUpPOBaHUE», «CIIETUIEHHOE HAcleI0BaHWE MPHU3HAKOB y JIpPO30(QUIb»,
«l'enetuka mnona», «Kapuotun uenoBeka», «Kapuotum Ipo30QuiIb,
«Kaprnotunn nTune», «MHOXKECTBEHHBIM —aiuienu3m», «B3aumopaencraue
TECHOBY.

O6opynoBanue: MOJENb IJs JEMOHCTPAIlMd 3aKOHOB €IMHOOOpaswms
rUOpUIOB MEPBOTO MOKOJEHUS W paCHICIUICHHS] MPU3HAKOB, MOJENb IS
JEMOHCTpALlUA 3aKOHA HE3aBUCUMOI'O HACIIEIOBAHUS NMPU3HAKOB, MOAENb JIA
JEMOHCTPALUN CLETUICHHOTO HACJIEAOBaHUs NPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.



IpakTnueckas padora «UM3ydeHwe pe3yabTaTOB AUTHOPUIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmMupoBaHuM (HEHOTHUIA.
N3meHunBoCTh mNpH3HAKOB. KayecTBEHHBIE M KOJWYECTBEHHBIE IPU3HAKH.
Buapl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.

MoaudukanonHas HW3MEHYUBOCTh. Ponb cpensl B (popmMupoBaHUM
MOIU(PUKAUOHHOM M3MEHYUBOCTH. Hopma peakuuu MIpU3HAKa.
Bapuanuonnsiii psg u BapuanvonHas kpubas (B. Horanncen). CpoiicTBa
MOAU(PUKAITIOHHON U3MEHUNBOCTH.

I'enoTunnueckas NU3MEHYUBOCTD. CsoiicTBa T€HOTUIINYECKOU
W3MEHYMBOCTH. BHABI T'€HOTHIIMYECKOH M3MEHUYMBOCTH: KOMOMHATHBHAI,
MYyTallMOHHAs.

KomOunaTuBHas m3aMeHYMBOCTb. Mei03 M MOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOM HW3MEHUYMBOCTH. Pojb KOMOMHATUBHOW W3MEHYMBOCTH B
CO3/IaHUM T€HETHUYECKOTO pa3HoOOpa3us B Ipejenax OJHOTO BHUA.

MyTalMoHHasE U3MEHYMBOCTh. BUIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HHAYUHUPOBAHHBbIE MyTalud. SepHbIE W
uuToruiazMatudecknue  myranuu. CoOMarM4ecKue W IOJOBBIE  MYTallUHU.
[IprunHbI BOBHUKHOBEHUS MyTaluil. MyTareHsl U UX BIMSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLECcCa. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnenctBeHHoi u3menunBocT (H.M. BaBunos). BHesiepHas "3MEHUMBOCTD U
HACJIEICTBEHHOCTb.

Onuecenemuxa U 3INUSEHOMUKA, pPONb dNULEHEeMUYecKUx @axkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. N. BaBuios.

Tabmuiet u  cxembl: «Buasl usmeHuumBoctw», «MoaudukanronHas
W3MEHUYHBOCTHY, «KomOnHaTuBHAsS W3MEHUHMBOCTD, «Meio3sy,
«OnnonorBopenue», «l'eHeTHdyeckue 3a0oyieBaHUS — 4elloBeka», «Bumisl
MYTaIAN.

O6opynoBanue: KUBbIE U TepOapHbIe IK3EMILISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON HW3MEHYMBOCTH. [locTpoeHWe BapuallMOHHOTO psiaa U
BAPUALIMOHHOU KPUBO».

IIpakTuyeckas padora «Mytammum y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».



Tema 14. I'eHeTnka 4yen0BeKka

Kapuotnn uenoseka. MexyHapoaHas mporpaMmma MCCIEA0BaHUs T€HOMA
yenoBeka. MeToapl  HM3y4eHUsT TEHETMKM YEeJIOBEKAa: T'€HEaJlOrnYecKui,
OJIM3HEIOBBIH, LATOr€HETUYECKUH, NONYJIALMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpeMeHHOE  OmpelesieHue  IeHOTHINA:
ITIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C IIOMOLIBIO
[1[[P-ananu3a. HacnencrBenHsle 3a0o0JjeBaHUs  4YeloBeKa. [eHHblE U
XpOMOCOMHBIE  0OOJ€e3HH  4YeloBeka. bone3sHn ¢ HacleICTBEHHOMN
IPEAPACTOJIOKEHHOCTHIO. 3HayeHue MEIULIUHCKON TE€HETUKHU B
MPEAOTBPALICHUHU U JICYEHUU F€HETUYECKUX 3a00seBaHUM yeroBeka. Meauko-
TE€HETUYECKOE KOHCYJIbTUPOBAHHUE. CTBOJIOBBIE KJIETKU. [TonsaTne
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl HCCIeAOBaHUN B 00JacTH
PEIaKTUPOBaHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTophl MOBBINIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
¢u3nueckoMy M XHMHYECKOMY  3arpsi3HEHHUIO  OKpY)Karollell  Cpefbl.
['eneTnueckas mpeapacnoIOKEHHOCTh YEJIOBEKa K MaTOJIOTHSIM.

JdemoHcTpanumn

Tabnuup u cxemsbl: «Kapuotun yenosekay, «MeTonbl U3y4eHUsI TEHETUKU
4yesioBekay, «l'eHeTnueckue 3a00J€BaHUsI YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHne U aHAINU3 POLOCIOBHOW.

Tema 15. Cesntekuiusi opraHu3MoB

JlomecTHKanus W CeJNeKUUs. 3apOoXKIACHUE CEJIEKIMU W JOMECTHUKALUU.
VYyenue H. W. BaBumoBa o IleHTpax mpoMCXOXIECHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHHU. PoJb cenekium B CO3JaHUHU COPTOB PACTEHUM U MTOPOJ
#uBOTHbIX. CopT, mopoma, ImTaMM. 3aKOH TOMOJIOTUYECKUX PSAIOB B
HacieAcTBeHHOM wu3MeHunmBocTH H. WM. BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOM paboTHI.

Meroabl cenekuMOHHON padoThl. VICKycCTBEHHBIM OTOOp: MaccoBBIM U
WHJIUBUAYAJIbHBIA.  OJTanbl  KOMOWHAIIMOHHOW  cenekuuu.  Mcnbeitanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C TMOMOIIBIO OLICHKH
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBEeHHBI  MyTareHe3 Kak METOJ] CEJIEKIIMOHHOW  paboThl.
PagnanvoHHpll W XUMHUYECKHM MyTareHe3 KakK HWCTOYHUK MYyTaluh Yy
KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrnosib30BaHME T€HOMHOI'O PEIaKTUPOBAHHUS
1 MeTos10B pekoMOnHaHTHBIX JIHK mis momydenus ucxoaHoro Marepuana Jjist
CEJICKIINH.

[Tonmyuenue MOJIUIUIONIOB. BryTtpuBnaosas TUOpUTU3ATIHSL.
bnu3koponcTBeHHOE — cKpeliuMBaHWe, WM MHOpuAuHT. HepoactBeHHoe



CKpenuBanue, wim aytopuauur. ['ereposuc u ero nmpuunHbl. Mcmons3oBanue
retepo3uca B cenekuun. Otnanénnas rudbpunuzanus. [Ipeononenue 6ecrioaus
MEXBUJOBBIX THUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUH U S>KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3yYCHUE T€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX pPacTECHUM
U UX JUKAX PpOJWYEd JUIsi CO3JaHUS HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIEHUS CYWEeCMBYIOUWUX U CO30aHUsL HOBbIX NOpOO,
JUHULL U KPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEeM COBPEMEHHbIX Memo008
HAYYHbIX UCCTIe008ANHUL, NEPEed0BbIX U0l U NePCNEeKMUBHBIX MeXHOI02ULL.

JdemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiet u  cxeMmbl: «lleHTpbl TPOUCXOXKIEHUS W MHOTrooOpasus
KYJbTYPHBIX PacTEHUi», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOU
U3MEHUUBOCTHY», «MeToapl cenekiun», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopHasi pabGora «/I3ydyeHue COPTOB KyJIbTYpHBIX PACTEHHU H
MOPOJT JOMAITHUX KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHre METO0B CEJICKIIMU PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikckypcusi «OCHOBHBIE METOJIbI U JOCTHMIKEHUS CEJICKIMU PAaCTCHUH U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IUIEMEHHYIO  Qepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BuoTexHOJI0THSA U CHHTETHYECKAS OMOJI0TUS

OOBeKThI, UCIIOJIB3yEeMble B OMOTEXHOJIOTHUU, — KJIETOUHBIE M TKaHEBbHIC
KYJbTYpbl, =~ MHUKPOOPTaHM3MbI, WX  XapaKTepUCTHKa. TpaauiiMOHHAas
OMOTEXHOJIOTHS: XJIEOONEeUYeHne, MOJyUYEeHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAenue. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJsoruii. [Ipon3BoAcTBO OeKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOTUM U MHCTPYMEHTOB II€JICHANPaBICHHOTO U3MEHEHUS
U KOHCTPYUPOBAHUS TEHOMOB C II€JIBI0 TOJYYeHHUsT OpPraHUu3MOB U HX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIIUECS B MMPUPOJIC OMOCUHTETHIECCKUE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpuoOanku. Comaruueckas THOpPUAM3ALMSA W COMaTUYECKUH



smOpuorenes. Mcmnonb30BaHue ramiouioB B CENEKIMHU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzosanue  MOHOKIOHAIbHBIX u
NOJUKTIOHANbHBIX aHmumen 6 Meduyune. VICKYCCTBEHHOE OILIOJIOTBOPEHHUE.
PekoHCTpyKIMS  SIMIEKIETOK W KIOHUPOBAHME  JKMBOTHBIX.  MeTog
TPAHCIUIAHTALIMK SEP KIETOK. Texnonocuu 0300po6nenus, KyIibmusuposanus u
MUKDPOKIOHATLHO20 PASMHONCEHUS CENIbCKOXO3AUCTNGEHHBIX KYIbIMYD .

XpoMOCOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U
koHcTpyupoBanue  pexkomOuHantHeix JHK.  Cozoanue  mpanceennvix
opeanu3mog. JIOCTMKEHUS M NEPCHEKTUBBI XPOMOCOMHOM M TI'€HHOWU
WHXEHEPUH. DKOJIOTHYECKUE U ITUUECKUE MPOOIEMbl TEHHOW MHKEHEPHH.

Memuuunckue Ouotexnonorud. IloctreHomHass muQpoBas MeTUIMHA.
[TIIP-gquarHoctuka. MeTaO0JIOMHBIA aHadu3, TEHOLICHTPUYECKUM aHaju3
[IPOTEOMA 4YEJIOBEKA I OLIEHKH COCTOSHMS €ro 310poBbi. Mcmoisb3oBaHue
CTBOJIOBBIX KJETOK. TapretHas Ttepanus paka. 3D-Ouomnxkenepus s
pa3paboTKu (YyHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTWH, CO3AaHUs
KOMILJIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTHM TPEXMEPHOTO OMONMPUHTHHIA U
ckaddoanuHra s perieHus 3a/1a4 NepcoHaIN3UPOBAHHON METUIIUHBI.

CoznaHne BEKTOPHBIX BAaKIUH C LEIbI0 00ecredeHns KOMOMHUPOBAHHOM
3amuThl OoT Bo30yaureneit OPBU, ycTaHOBIEHHE MOJIEKYJIAPHBIX MEXAHU3MOB
¢yukunonupoBanusi PHK-copepkamux  BUPYCOB, BBI3BIBAIOIIUX  0CO0O
OTacHble 3a00JI€BaHNs YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuubr wu  cxembl:  «Vcmonp30BaHWE  MUKPOOPTaHU3MOB B
MPOMBILIIJICHHOM — TIPOU3BOACTBE», «Knerounas wumxenepus», «['eHHas
WHXXEHEPUS.

JlaboparopHasi pa6ora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOLYKTOBY.

IKeKypeuss «buoTexHosmorus — BaxKHEUIIas NPOWU3BOAUTEIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KITACC

Tema 1.3apoxaenne u pa3sBuUTHE 3BOJIONMOHHBIX NpPEACTABJICHHI B
Onosiorum

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochulKu BO3HMKHOBEHMS
napBuHHU3Ma. JKW3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.



JIBikyume cuibl  3BofonuMM  BUjoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHUSI OpPraHW3MOB, HACJIEJACTBEHHAs W3MEHUYUBOCT,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIM U HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTnueckoil teopuu sBoionuu (CTI). Heittpanbhas
teopusi dBomonuu. CoOBpeMEHHAas SBOJIOIMOHHAS OHOJOTUS. 3HAYCHHE
ABOJIFOITMOHHOW Teopuu B (OPMHPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa.

JdeMoHCcTpanuu

[Toptpetsi: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosnwe, Y. lapBun, C. C. YerBepukos, U. U. llImansraysen, . Xonaeitx, /.
K. benses.

Tabmuupr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«JlectHuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmMupoBaHus
MPUCIIOCO0JICHUN Y pacTeHUM W KUBOTHBIX (mo Jlamapky)», «Kaprta-cxema
Mapupyra myremectsus Y. lapsunay, «Haxoaxkm Y. [lapBuna», «Popmbl
O0oppOBl  3a  cymiecTBoBaHue», <«llopoabl romybeit», «MHoroobdpasue
KyJIbTYpHBIX (GopM KamycThl», «Iloponbl goMaliHMX >KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuJ0B (1o Y. JapBuny)», «Cxema COOTHOIICHHUS
JBIDKYIIUX CHJI 3BOJIONUNY, «OCHOBHBIC MOJIOKEHUSI CUHTETHUYECKON TEOpUU
ABOJIFOLIUNY.

Tema 2. MUKPO3BOJIIOLNSA U €€ pe3yJIbTAThI

[Tonynsiuuss Kak »JeMeHTapHas eauHuua »Bodtouud. COBpEMEHHbIE
METOJIbl OIICHKM TE€HETUYECKOTO pa3HOooOpa3usi M CTPYKTYPHI TOIMYJISIIHIA.
N3meHenue reHO(OHIA MONYJIALMH KaK 3JIEMEHTApPHOE 3BOJIIOLIMOHHOE
siBJIeHUE. 3aKOH reHeTnueckoro paBHoBecus JIx. Xapau, B. BaitnOepra.

DOneMeHTapHble (aKTOPhl (ABMKYIIUE CHUJIBI) SBOJTIONUUA. MyTarmoOHHBINA
npouecc. KomOunatuBHas wu3MeHYUMBOCTh. [Jlpeiid TeHOB — ciydaiiHbIe
HEHAIIpaBJIECHHbIE W3MEHEHMsS 4YacToT ajiened B mnonymsiusx. Oddekr
ocHoBarens. Ipgexkm Oymuliouno2o eopaviuika. CHudiceHue 2eHemuyecko2o
pasznoobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
bonvuwux u  maneix nonyaayusx. Murpanuu.  V3omsamus  MOMyJISIIAN:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMoIoTUecKas (pernpolyKTHBHAS).

EctecTBeHHBIN1 0TOOp — Hampapisitomuid (akTop 3BoJOLUA. DOpPMBI
€CTECTBEHHOI0 OTOOpa: JABWXKYUIUH, CTAaOWIM3UPYIOIIMMA, pa3pbIBAIOIIMIA
(mm3pyntuBHBIN). [lomoBoi 0T6Op. BO3HHKHOBEHNE M ABOIOIUS COITUATBHOTO
MIOBEJICHUS 'KUBOTHBIX.

[Ipucnoco0IeHHOCTh OpPraHU3MOB Kak pe3yJabTaT MHUKPOIBOJIOIUH.
Bo3HukHOBEHHE  TPUCHOCOOJIEHUA Yy  OopraHu3MoB.  ApoMopdo3bl U



UIA0AJANTaLHH. [Ipumepsbl PUCTIOCOOICHU y OPraHu3MOB:
Mopdosorndeckue, (HU3UOIOTHUECKHE, OHMOXMMUYECKHE, TOBEACHUYCCKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kxputepun u cTpykrypa. BupooOpasoBaHue Kak pe3ysibTar
MUKpO3BOJIIOIUU. M3omsamus — kimoueBoil paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BHUI000pa30BaHUS: aJIoNaTPUUYECKOe (reorpaduueckoe),
CUMIIATpUYECKoe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIUIOUIU3AIINS,
rudpuauzanus). JJuTenbHOCTh YBOIIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp sBomonmoHHOM Ouonornu B pa3pabOTKEe HAyYHBIX METO/OB
coxpaHeHus1 Onopa3zHooOpa3rs. MUKPOIBOIIONUS W KOABOJIOIHS MMAPA3UTOB H
uX Xo3sieB. MexaHu3mbl (OPMHPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM H
crtoco0Obl OOPHOBI ¢ HEH.

JlemoHCcTpauun

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

Tabmuiel 1 cxembl: «MyTallMUOHHAsT M3MEHYMBOCThHY», «llomymnsuuronHas
CTpyKTypa Buza», «Cxema mposiBIeHUsT 3akoHa Xapau—BaiinOepray,
«JIBUKyIlIME CHUJIbI 3BOJIOLUNY», «IJKOJOTMYECKAsT HW30JISLUSA MOIYJISLHMA
ceBaHCKOU (openny, «I'eorpaduueckast U30JSIUS JTUCTBEHHUIIBI CUOUPCKOU U
JUCTBEHHUILIBI JaypcKoity, «llomynsiroHHbBIE BOJHBI YUCICHHOCTH XHUIHUKOB
U KepTB», «Cxema JIeUCTBHUS €CTECTBEHHOTO oTOopa», «Dopmbl OOPHOBI 3a
CylIeCTBOBaHUEe», «MHAYCTpUAIBHBIM MeEaHUu3M», <« KUBBIE HCKOIIAEMBIE),
«IToxkpoBUTENBCTBEHHAsT OKpacKa KUBOTHBIX», «lIpeaynpexaaromias okpacka
KUBOTHBIX»,  «Dusnonorndyeckue  amanranuu»,  «lIpucrnoco6ieHHOCTh
OPraHu3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepuu Buma», « Buabl-IBOMHUKNY,
«Ctpyktypa BuUaa B npupoae», «CrnocoObl  BHUI000pa3oBaHUMY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BUJIOB JIAHIBIIIEN,
«IKOJIOTHYECKOE BUI000pa30BaHUE BUAOB CUHUIL, «llonumionibl pacTeHuin»,
«KarmycTHO-peieuHbIN THOPUIT.

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIMU HACEKOMBIX, dYyuesa
NTUI] U 3Beped C MpUMEPAMHU Pa3UYHBIX MPUCIIOCOOJICHUN, Yyuyerna MTUIl U
3BEpeil pas3HbIX BUIOB, TepOapuu pacTeHUW ONU3KUX BHUIOB, 0OPA30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopHasi padora «BbIsBIIEHME HU3MEHYMBOCTH y OCOO€H OJHOTO
BUJIY.

JlaGopaTtopnasi padora «IIpucrocoOiieHHs OpraHM3MOB M  HX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThHY.



JlabopaTopnas pa6ora «CpaBHeHHE BHUIOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Metoabl wu3ydeHHs MakposBoiionuu. IlanmeoHTonornyeckue MeETOIBI
uzydueHus oHBoiouud. Ilepexomnsie QopmMbl U (UIOTEHETHYECKUE PSIBI
OpTraHHU3MOB.

buoreorpaguyeckue mMeToapl uzyueHus sBoiounu. CpaBHeHue (iopsl U
(ayHbl MaTepukoB U OcTpoBOB. buoreorpaduueckue obnactu 3emun. Bupbi-
DHJIEMUKH U PEITUKTHL.

OMOpHOJIOTHYECKME W CPAaBHUTEIBHO-MOP(OJOTHYECKHE  METObI
M3YYCHUS SBOJIONUH. ['eHeTHMuecKre MEXaHW3MBbl SBOJIOIMHM OHTOTEHE3a U
HOSIBJICHUS. 3BOJIOLMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE W aHAJOTUYHbBIE
opranbl. PynumeHTapHble OpraHbl U aTtaBU3Mbl. MoJIEKyJIIpHO-T€HETHUECKHE,
OMOXMMHYECKHE W  MaTeMaTUYeCKUE METOABl  HM3yUeHHUS  DBOJIOLHHU.
['omonornynsie reHsl. COBpEMEHHBIE METOBI TOCTPOCHUS (PHITIOTEHETHIECKIX
JICPEBHEB.

XPOMOCOMHBIE MyTaIlM1 U 3BOJIIOLMSI TEHOMOB.

OOmume 3aKOHOMEPHOCTH (MpaBwiia) HBOJMOUMH. [IpuHyun cmemsl

GdyHKyu. Heob6patumocTs ABOJIIOLIUH. AnanTtuBHast paauanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.
JemoHcTpanuu
IToptpetsl: K. M. Bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkenb.
Ta0au1s! u CXEMBI: «PUI0reHEeTUYECKUMN s JIOIIagn,

«ApxeonTtepukcy», «3Bepo3yOnie smiepbl», «Creronedanby, «PuHHOGUTH,
«CeMeHHbIE NanoOpOTHUKWY», «buoreorpaduueckue 30HbI 3eman», «perd
KOHTHUHEHTOB», «PennkTel», «HauanbHble cTanguu 3MOpHOHAIILHOTO PAa3BUTHS
IIO3BOHOYHBIX JKMBOTHBIX», «l OMOJIOTMYHBIE W AHAJIOTUYHBIE OpTraHbI»,
«PynuMeHTb», «ATaBU3MBD), «XpPOMOCOMHBIE HAOOpHI 4YeJlOBEKa U
muMnanie», «l'JaBHble HalpaBieHUs 3BOIOUUNY, «OOIlIMe 3aKOHOMEPHOCTH
HBOJIFOLIUN.

ObopynoBaHue: KOJJIEKLIHUU, repOapuu, MYJSKH HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

Hayuynble rumores3bl NPOUCXOXKICHHS >XKU3HU Ha 3emie. AOHOreHe3 u
naHcnepmusa.  JloHaydyHble  IpEACTaBICHHS O  3apOXKIACHUHU  KU3HHU
(kpeamoHn3M). I'Mmore3a NOCTOSHHOIO CaMO3apOXKACHHUS JKU3HU H €€



onpoBepxkeHue onsitaMu  ®. Pemmu, JI. Cnammanunanm, JI.  Ilacrepa.
[IpoucxoxneHne Ku3HU U aCTPOOHOIOT U

OcHOBHBIE ~ JTanbl  HEOpraHW4Yeckow  sBomronuu.  IlmaneraphHas
(reonoruyeckasi) SBOJIOLUA. XUMHUYECKas HBOJIONMSA. AOHUOTEHHBIN CHUHTE3
OpraHu4eckux BemecTB U3 Heopranmdyeckux. Ombir C. Mumnepa u I'. FOpu.
OO0pa3zoBanue moauMepoB W3 MoHOMepoB. KoamepBathas rumoteza A. .
Onapuna, runore3a mnepBuuHOro OynboHa JIk. XonjelHa, TeHeTHUecKas
runore3a . Mémnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

Hcropust 3emnn u MeToapl €€ u3ydeHus. Mckomaemble OpraHHMYECKHUe
octatku. ['eoxpoHonorus u e€ meroAbl. OTHOCHTENbHAas W aOCOJIOTHAs
reoxpoHosiorus. I'eoXpoHosiornyeckas 1Kasa: 30Hbl, dpbl, IIEPUOBI, SIOXU.

HavanbHble 3Tamel opranvudeckoi 3Bosronuu. [losBIeHHE M 3BOIIOLHS
MEPBBIX KJIETOK. DBOJIIOIMS MeTa0oau3Ma. BO3HUKHOBEHNE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHBIE OWOIUIEHKM Kak aHajor IMEepBbIX Ha 3emJe
coobuiecTB. CTpoMaToauThl. [TpoKkapHOTHI U 3yKapuOTBHI.

[Ipoucxoxaenue YKapuoT (cumOuorenes). DBOJIIOIIMOHHOE
IIPOUCXOXKIAEHUE BUPYCOB. IIpOMCXOXKIEHHE MHOTOKJIETOYHBIX OPIraHU3MOB.
BoO3HMKHOBEHHE OCHOBHBIX TPyl MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE ATallbl 3BOJIIOIMU BBICHIUX pacTeHui. OCHOBHBIE apoMOp(hO3bl
pacrenuil. Beixon pacrenunit Ha cymy. llosBieHue CIOPOBBIX pacTeHUN U
3aBoeBaHue UMM cymu. CeMmeHHble pacTeHus. lIponcxokIeHrne IBETKOBBIX
pacTEHUN.

OcHOBHBIE ATalbl ABOJIOLUUN KUBOTHOrO MUpa. OCHOBHbIE apoMOpP(O3bI
AKUBOTHBIX. Bennckas ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBble  XopmoBble KHMBOTHbIE. JKu3Hb B BOAE. OBOJIIOLMA
no3BoHOYHBIX. [Ipoucxoxaenne ambpubuit u pentwiuid. [Ipoucxoxnenue
MiekonuTamux u nTul. [lpuHnun kmrodyeBoro apomopdoza. OcBoeHue
0€eCr03BOHOUYHBIMU U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTtne xu3HM Ha 3emuie MO 3paM W NEPUOAAM: apXeW, MPOTEPO30H,
nmajgeo30i, Me3030i, KaiHo30M. OOmas xapakTepuCTHKa KiuMara |
reojlornyeckux mnpoueccon. [losiBlieHne U paclBET XapaKTEPHbIX OPTaHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIi cocTaB aTMOC(hepHI.

MaccoBble BBIMUpaHHUSI — SKOJOTUYECKUE KPU3UCHI Mpouioro. [TpuunHbl
U CIEICTBUS MacCOBbIX BhIMUpaHUN. COBPEMEHHBIM SKOJOTHMUECKUU KPHU3HC,
ero ocooennoctH. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa oprannyeckoro mupa. [IpuHiuns! knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIBI OPTraHU3MOB.



JeMmoHCcTpanumn

[Moptpetsi: @. Penu, JI. Cnannanuanu, JI. Tlactep, . 1. Meunukos, A.
N. Onapumn, [Ix. Xonneitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Penn», «Cxema onbita JI. Ilactepa
[0 M3YYECHHIO CaMO3apoKJeHus ku3Hu», «Cxema ombita C. Mmmepa, I
KOpu», «Itansl HeOpraHUYECKo IBOSIIOIUNY, «I €0XpOoHOIOTHYECKas IITKAJay,
«HauvanpHble 9Tanbl OpraHvyecko sBomronum», «CxemMa o00pa3oBaHUs
AyKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOH Npupoas», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIC
BoJOpocan», «MHOroKIIeTouHble BOAoOpociny, «Mxu», «llanmopoTHUKWY,
«l"onocemennbie pacTeHus’», «OpraHbl 1BETKOBBIX pacTeHui», «Cxema
Pa3BUTHS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIXY», «lIpocTeitmmey,
«Kumeunononoctueiey», «Ilmockue uyepBu», «UneHucronorue», «PrIObY,
«3emHOBOHBIE», «lIpecMmbikarommecs», «lItuupy», «MuekonuTarIme,
«Pa3BuTHe XU3HU B apXEUCKOM 3pe», «Pa3BuThe XKU3HM B NPOTEPO30MCKOU
ape», «Pa3BuTme JKW3HM B NaNEO30MCKOM d3pe», «Pa3BurHe XKuU3HM B
M€3030MCKOU 3pe», «Pa3BUTHE KU3HH B KaWHO30MCKOM 3pe», «CoBpeMEHHas
CHUCTEMa OPraHUYECKOTO MUPay.

OGopynoBanue: repbapu pacTEHUU Pa3TUYHBIX OTIEIOB, KOJIJICKIIMH
HAaCEKOMBIX, BJIaXHBbIE TIpenapaThl JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKIIMM MTJIOKOKUX, CKEJIEThl MO3BOHOYHBIX KUBOTHBIX, Yydyeja MTHI] U
3BEped, KOJUIEKIIMM OKaMEHEJOCTEHW, TMOJE3HbIX HCKOMAEMBbIX, MYJISIKH
OpraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas JabopatopHas padora «MoaenupoBaHue —OIBITOB
Munnepa—tOpu 1o  u3ydeHHIO a0UMOT€HHOTO CHHTE3a  OPTraHUYECKUX
COCIMHEHUI B IEPBUYHON aTMoc(epey.

JlabopaTopnas pabora «V3ydeHue U ONMUCAHHWE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IpakTnueckass padora «/3yueHue ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAECIOBY.

IIpakTuyeckass  padora  «/3ydueHne  OCOOEHHOCTEH  CTPOCHUS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4Yeja0BeKa — AaHTPOIOIeHe3

Paznensl 1 3anaun aHTpONOJOTrUU. METOIbl AHTPOMOJIOTHH.

CraHoBjeHUE MPEICTABICHUIN O MPOUCXOKICHUH YEJIOBEKA. Peuruo3xeie
BO33peHUsa. COBpEMEHHbIC HAYYHbIE TEOPUH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE TMOJI0KEHUE
yenoBeka. CBHUAETENBCTBA CXOJCTBA YEJIOBEKA C KMBOTHBIMU: CPABHHUTEIHHO-



Mopdonoruueckue, AMOPHUOJIOTUYECKHE, ($u3n0I0T0-OMOXUMHUYECKHE,
noBefeHueckne. OTIMYMs 4YeloBeKa OT JKUBOTHBIX. lIpAMoxoxkaeHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CHUCTEMBI.

JBwxkymme  cuibl  ((hakTOpbl) — aHTPOIOTeHe3a:  OHOJOTHYECKHeE,
counanbHble. COOTHOIIEHHE OWMOJOTMUYECKUX W COLHUANbHBIX (DAaKTOPOB B
AHTPOIIOTECHE3E.

OcHoBHBIE cTaauu aHTpornorene3a. PanHue yenoBekooOpa3Hbie 00e3bsIHbI
(IpOKOHCYNIBI) M paHHHE TOHTUABl — OOIIME MPEIKH YEJTOBEKOOOPa3HBIX
00e3psiH U JIoACH. ABCTPAJONHUTEKH — JIBYHOTHE Npenku mojed. YenoBek
YMEIbIM, NEPBbIE W3TOTOBJICHHS OpyAuU Tpyaa. UemoBeK NPAMOXOISIIMU U
NEepBBIM BBIXOA JroAei 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
o0 MpeAoK HEaHJEPTaIbCKOTO YEJIOBEKa M YesloBeKa pa3yMHOro. Yemosek
HEAHJIEPTAICKUM KaK BUJ JIFOAEH XOJOJHOrO Kiumara. YenoBeK pa3yMHBIH
COBPEMEHHOTO THIIA, JACHUCOBCKMU YEJIOBEK, OCBOCHME KOHTHHEHTOB 32
npeaenamu Adpuku. [TaneoreneTrka U najeoreHOMHKA.

DBOJIOIUS COBPEMEHHOTO 4esioBeKa. EcTecTBeHHBIN 0TOOP B MOMYJISILIUSIX
yenoBeka. MyTanmoHHbIi nporecc u noaumMopdusm. [lonyasnuoHHbIE BOJHBL,
Ipeid reHoB, Murpamus u «3PQGeKT OCHOBATENN» B MOMYJISALUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. [lonsatne o pace. bosbline pacel: €BpoIeougHas
(eBpasuiickasi), aBCTpajO-HErpoujHAas (9PKBAaTOpUalbHAs), MOHTOJIOUIHAS
(a3marcko-aMepuKaHcKas). Bpems W myTH pacceneHusi 4esloBeKa IO IIaHETE.
EnuHacTBO yenoBeweckux pac. HaydHas HECOCTOSTENBHOCTH pacu3Ma.
[Ipucnoco0IeHHOCTh YE€IOBEKa K pPa3HbIM YCIOBHUSIM OKpY)KAarOUIeH Cpelbl.
Brnusaue reorpaduueckoi cpenbl u gapedida TeHOB Ha MOPQOJIOTHIO U
(U3HOTOTHIO YeTIOBEKa.

MexaucuurinHapHble METOAbl B (u3uueckol  (OMOJIOTUYECKOM)
AHTPONOJIOTUH.  OBOJIIOLMOHHAST ~ AHTPONOJIOTHS W MAJECOAHTPOIIOJIOTHS
YEJI0BEYECKHX MOMYISAUNANA. broconuanbHble UCCAEN0BAaHNS IPUPOIBI YETOBEKA.
HccnenoBanue KO3BOMIOIMU OMOJIOTMYECKOTO U COLIMAIBHOTO B UEIOBEKE.

JdemoHcTpanuun

[Toprpeter: Y. Hapsun, JI. Jluku, A. S. Porunckui, M. M. I'epacumos.

Tabmuiet U cxeMbl: «MeToabpl aHTpomoJioruny, «['oJoBHONW MO3T
yenoBeka», «YemoBekooOpasHble 00€3bsSHBDY, «CKEJIeT 4YeloBeKa U CKEJeT
muMIanse», «PyaIuMeHTsl 1 aTaBu3MbD», «/[BHXKyIIue CHIIBI aHTPOIOTEHE3A,
«OBOJIIOIMOHHOE [JPEBO YEJIOBEKA», «ABCTPAJONUTEK», «HEIOBEK yMENBIIN»,
«Yenosek mpAMoOXomAlIMN», «JleHHuCOBCKkUI 4enoBek» «HeanmepranbubDy,



«KpomanboHLB, «I[Ipeakn yenoBekay, «ITambl IBOJIOLNUN YeJIOBEKay, «Packl
YEJIOBEKaY.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTypbl TPEIKOB YelioBeKa, penpoaykiuu (dororpaduu) KapTuH C
MUDOTOTHYECKUMH W OUOJICHCKUMH CIOKETaMH TIPOMCXOXKICHUS YeIOBEKa,
¢dororpaduu HaXOAOK HMCKOMAEMBIX OCTAaTKOB YENIOBEKAa, CKEJEeT YeJOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

Jlaboparopnasi padora «l3ydyeHne 0cCOOEHHOCTEW CTPOECHHS CKeleTra
YeJI0BEKa, CBS3AHHBIX C MPSIMOXOXKICHUECM).

IIpakTnyeckass padora «l3ydeHne DKOJOTMYECKUX  aJanTauuu
YEJI0BEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM ¢ OKpY Kalollei cpeaoii

3apoxneHne W pa3BuTue 3kojioruu B Tpyaax A. I'ymGonsara, K. @.
Pynee, H. A. CeBepuona, 3. I'ekkensa, A. Tencnu, B. H. Cykauésa. Paznensl u
3a7a4u 3K0JI0ruU. CBS3b IKOJIOTHUH C IPYTUMHU HAyKaMH.

Meroabl skosoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
MpUPOAHBIE U JabopaTopHble. MojaenupoBaHUE B HKOJOTMU. MOHUTOPUHT
OKPY’KaroIIel Cpe/ibl: JIOKATbHBIN, peTUOHATBHBIN U TJI00aTbHBIN.

3HaUeHUE DSKOJIOTMYECKUX 3HAHUW i1 YEJIOBEKA. ODKOJIOTMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH YeI0BeYECTBA ¢ mpupoaon. @opMupoBanue
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanumn

[Hoptpetsi: A. I'ymboasar, K. ®@. Pynbe, H. A. CeBepuos, 3. ['ekkensb, A.
Tenciu, B. H. Cykaués.

Tabmmiel 1 cxeMbl: «Pa3aeisl sKoaoruny, « MeTobl sKoIorum», «CxeMma
MOHUTOPUHIA OKPYXAIOLIEH CPEeIbI».

JlabopaTropnass  padora  «/3ydeHme  METOAOB  SKOJOTHMYECKHX
HCCIIETOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus skonorudeckux (HakTopoB: aOUOTHYECKHE, OUOTHYECKHE,
aHTpornoresusie. O0IIKMe 3aKOHOMEPHOCTHU ACHCTBUS SKOJIOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, 0. Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

Ab6uotnueckue ¢aktopsl. CBeT Kak skojoruyeckuit (axrop. JlecTBue
Pa3HbBIX YYaCTKOB COJIHEUHOTO CIIEKTPA HA OPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI



pacTeHHMI W JKMBOTHBIX IO OTHOIICHUIO K cBeTy. CurHanbHas pojb CBETA.
doToneproan3M.

Temmneparypa kak skojoruueckuid (akrop. JlelicTBue Temmeparypbl Ha
opranu3Msbl. [[OWKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MbIL. JBPUTEPMHbBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skojormueckuit ¢akrop. Ilpucnocobienus pacTeHH K
noJiJIep>KaHuio BoJHOro Oananca. Knaccudukaiusi pacTeHuid o OTHOLIEHUIO K
Boze. [IpucnocoOnaeHus )KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
IyOMHHAsT TOJANOYBEHHAs, BHYTpUOPraHU3MeHHas. DU3UKO-XUMHUYECKUE
0COOCHHOCTH cpejl oOuTaHusi opranu3moB. [lpucmocoOneHus OpraHu3MoB K
YKA3HHU B Pa3HbIX Cpellax.

buonornueckne put™mbl. BHemHne u BHyTpeHHHE pUTMbL. CyTOUHBIE U
roJInyHble pUTMBL. [IprcrocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBHM KU3HU.

Xuznennsie ¢opmbl opranu3moB. [loHsATne o Kxu3HEHHOU (opme.
XKuszHeHHsie QOpMBI  pacTeHHil: JepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJICTHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHBbIE (POPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’3pOOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
KUA3HU.

buotnueckue  ¢akropsl. Buasl  OMOTHMYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHIIUSI, XHUIIHUYECTBO, cuMOMO3 u ero Qopmel. [lapasutuswm,
KOOTIepalnsi, MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJICOHMYECTBO).
Herpoduueckue B3aumopeictBusi (tonuueckue, dopudeckue, hadbpuueckue).
3HaueHHe OMOTHMYECKUX B3aUMOJEHCTBUN ISl CYIIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [[pyuHIIMIT KOHKYPEHTHOTO UCKITIOUCHUS.

JdemoHcTpanumn

Tabnuipl U cxeMbl: «IKojorudeckue ¢akTopb», «CBETOBOUM CIEKTPY,
«JKOJIOTUYECKHE  TPYNIbl  KMUBOTHBIX IO  OTHOLIEHWIO K  CBETY»,
«TennokpoBHbIE KUBOTHBICY, «XO0JIOMIHOKPOBHBIE JKABOTHBICY,
«Du3noNorNUecKre aanTaiuy KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonorundeckue putmbly, «KuzHeHHBIE GOpMBI pacTeHu», <« KU3HEHHbBIE
(GOpMBI JKUBOTHBIX», «DKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», «DKOCHCTEMA
XBOMHOro Jeca», «llemm mnuranus», «XumHUYECTBO», «llapazutusmy»,
«Konkypennusy, «Cumobnosy», «KommeHcanmzm.

O6opynoBanue: repbapur pacTeHU M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIIUSHUIO PA3IMYHBIX JKOJOTHYECKUX (PAKTOpOB, TepOapuu CBETOIIOOWBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBbIE, TEHEIIOOUBBIE U



TEHEBBIHOCJIMBBIE ~ KOMHATHBIE  pacTeHus, TepObapum U KOJUIEKUIUHU
TEIUIOIIOOUBBIX, 3UMOCTOMKUX, MOPO30YyCTOMYMBBIX PAacTEHUI, yydyena MTULl U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHHUS JIaHHBIX TPYMM, KOJUJIEKIIMH >KUBOTHBIX,
OOWTAIOIIMX B Pa3HbIX Cpenax, repdapuu U KOJUIEKIIMU PACTEHUH U )KMBOTHBIX,
00J1aJaf0IINX YepTaMHU NPUCTOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCJIOBUI
KU3HU, TepOapuu U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX KU3ZHEHHBIX
dbopM, KOJUIEKIMM >KUBOTHBIX, YYAaCTBYIOIIMX B Ppa3JIMYHBIX OHOTHYECKHUX
B3aUMOJECHCTBHSIX.

JlaGopaTtopnasi padora «BbIsiBIIeHHE NPUCTIOCOOIECHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnass padora «BriBieHHE NPUCHOCOOIEHUM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD».

JlaGopaTopHasi pa6ora «AHATOMHYECKUE OCOOCHHOCTH pPACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUA0B U NOMYJIA LMK

DOKOJIOTUYECKUE  XAPAKTEPUCTUKU  monmyysanuu.  llomymamuss  kak
ouonoruueckas cucreMa. Ponb HEOOHOPOJHOCTHU cpenibl, PU3NYECKUX OaphepoB
U OCOOEHHOCTEHl OHMOJOrMM BHJIOB B (POPMUPOBAHMU NPOCTPAHCTBEHHOMN
CTPYKTYpbl nomyisiuuid. OCHOBHBIE TOKA3aTENW MOMYJSIUU: YUCIECHHOCTD,
IUIOTHOCTh, BO3PAacTHAsI M IMOJOBasi CTPYKTypa, POXKIaeMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MATPALIUSL.

Okosornueckass ~ cTpykrypa  nomysmsiud.  OIeHKa  4YMCIEHHOCTH
nonyjsiuuy. JlnHamuka nonymisiiuu U e€ peryisiuus. buornueckuili noreHunan
nonyisiuud. MogenupoBanue JauHaMUKM —nomyisiuumu.  KpuBbie  pocta
YUCJIEHHOCTU Tnonysauuu. KpuBble BbDKMBaHUS. Peryndinusi 4uCI€HHOCTH
HOMYJIALMNA: POJb (PAKTOPOB, 3aBUCALIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH.
DkoJyiornueckue crpareruu BuaAoB (- u K-crparerun).

[Tonsitue 00 3KoOrMueckoi Huie Buaa. MecrooOuranne. MHoromepHast
Mojiesib dKkosornyeckort HuimM .M. Xatunncona. Pa3mepsl skosiornueckoi
Huiy. [loTeHnnanbHas U pealTn30BaHHAas! HUILIU.

Bug kak cucrema nomynanuil. Apeansl BUIOB. Buabsl U MX >KU3HEHHbIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TOBEICHUS U MUTpPALMA >KUBOTHBIX. buojormyeckue
WHBA3UHU YYyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. 1. XaTunHCOH.



Tabnuipl U cXembl: «IDKOJOTUYECKUE XAPAKTEPUCTUKHU TMOMYISIUNY,
«IIpocTpancTBeHHass CTpyKTypa mnomyiasiuun», «Bo3pacTHble MOUpamMUIbI
nomyasiuun», «CKOPOCTh 3aceleHHs TOBEPXHOCTH 3€MIId  Pa3IMYHBIMU
opranu3zmMammn», «Mojeinb skosorndeckon Humm Jx. M. XatunHcoHay.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIUHA KUBOTHBIX.

JlaGopaTtopnass padora «llpucrnocoOiieHuss ceMsiH pacTeHudl K
pacceneHuIo.

Tema 9. DKo0J10rHA COO0IECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crtpykrypa. CBsizM MeEXIy
OpraHu3Mamu B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. [x. Tencnan). OyHKIIMOHATBHBIE
OJIOKM OpraHM3MOB B SKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEAYLIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKUE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOocucTeMax. KpyroBopoT BeHIECTB U MOTOK
SHEPIrUU B SKOCUCTEME.

OcHoOBHBIE  TMOKa3aTeld »HKOCUCTeMBbl. buomacca u  OpoOIyKIHS.
DKOJIOTUYECKHE MUPAMU/IBI UCcell, OMOMACChI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpasieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM WU WX NPUYUHBL. AHTPONOTCHHBIE BO3JCHCTBUS Ha
cykneccuu. Knmmakcnoe cooOmiectBo. buopaznooOpazue u  TOJHOTa
KpPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeEMbl Mopel
U 0Kearos. JKocucmemol myHOp, 1eCo8, Cmenet, NyCmvlHb.

AHTpOIIOTEHHBIE DKOCHUCTEMBI. ArposkocucTeMa. ArporeHo3. Pazmuuus
MEKly aHTPOIIOT€HHBIMU U MPUPOAHBIMHU YKOCUCTEMAMU.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojckas
bropa u dayna. CuHaHTponuzalusi ropojckoil daynsl. buomoruueckoe u
X03MCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MoOB B 23KocucTtemax. Poav kackaonoeo s¢hghexma u  6udos-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu skocucmem. llepenoc
SHEPIUU W BEIIECTB MEXKAY CMEXKHBIMU OSKOCHUCTEMaMH. Y CTOMUYUBOCTH
OpPraHu3MOB, TOMYJISIUA M DOKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX M
AHTPOIIOTEHHBIX BO3JICHCTBUM.

Mexanuzmbl  6030elicmeus  3a2pA3HEeHUli  pasHblX — MUNno8  Ha
CYOOP2AHUSMEHHOM,  OP2AHUSMEHHOM, HNONYJIAYUOHHOM U  IKOCUCHEMHOM
VPOBHAX,  OCHOBbl  IKOJIOSUYECKO20  HOPMUPOBAHUA — AHMPONO2EHHO20



8030eticmeus. MeTononorus MOHUTOPUHTA €CTECTBEHHBIX M AHTPOMOTECHHBIX
HKOCHCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmumer  uw cxembl:  «CtpykTypa  OuoreHosa», «DKocucTeMa
HIUPOKOJIUCTBEHHOTO aecay, «JKocuctema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl OpPraHU3MOB B 3kocucTeme», «KpyroBopot
BelIeCTB B dKkocuctemey», «llenmu mnuTaHus (macrtOUIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKkas nupaMuiia uyucenn», « IKoJoTHUYecKas mupaMujia OMoMacchl»,
«Konoruyeckas nupammuaa sHeprum», «O6pazoBanue OonoTa», «llepBuunas
cykieccus», «BoccTtaHoBieHue leca mocie moxkapay, «IKOCHCTeMa 03epay,
«ArporieHo3», «KpyroBopor BemecTB M TOTOK JHEPTrUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIMU HACEKOMBIX, dYyuesa
IITUIL U 3BEpel, repbapun KyJbTypHBIX M JUKOPACTYIIMX PAaCTCHUH, aKBapUyM
KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi pa6ora «/3ydenue pazHOOOpaszusi MEIKHX MOYBEHHBIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

JIKCKypeuss «ODKCKypcuss B THIHMYHBIA OuoreoneHo3 (B ayOpaBy,
Oepe3HsIK, eIbHUK, HAa CYXOJAO0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, O0JI0TO).

IKCKYpCcUsl «IKCKYpPCHSI B arpodKOCUCTEMY (HA MOJI€ WM B TEINIMYHOE
XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — oOmemianerapHas 00oiouka 3eMJiid, TJ€ CYIIECTBYET WU
CylllecTBOBasia >ku3Hb. Pa3Butue mpencrabieHuii o Owocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanuckoro o 6mocdepe. O6mactu 6uochepsl u eé
cocrtas. JKuBoe BemecTBo Ouocdepsl U ero GyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdeprsl. OcoOeHHOCTH Ouochepsl
Kak TJI00aibHOM »SKocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJiepoaa, a3ora).
PutMugHOCTS sIBIICHHI B OHnocdepe.

3oHanbHOCTE Ounocdepnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIM:
TYHIpa, XBOWHBIE Jieca, CMEIIAHHbIE W MIMPOKOJMCTBEHHBIC Jeca, CTElH,
CaBaHHBI, MMYCTHIHU, TPOTTMYECKHUE JIECA, BRICOKOTOPhS. KimMar, pacTUTenbHBIM
Y KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpyktypa W (QYHKIMS JKUBBIX CHCTEM, OIEHKA HX PECypCHOTO
noTeHIuana u 6uochepHpIx GyHKIHUH.



JeMmoHCcTpanumn

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabnuup! u cxemsl: «I'eocdepsl 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoaa B mnpupoje», «KpyroBopor Kuciopoaa B MNPUPOJE»,
«KpyroBopoT BoasI B mpupoie», «OCHOBHBIE OMOMEBI cymimy», « KimmMmarnaeckue
rosica 3emuny, «Tynnpar, «Tairay, «CMenaHHbIi aecy,
«I1IupoKOTUCTBEHHBIH JIECH, «Ctenby, «CaBaHHay, «IIycToiHsy,
«Tporuueckuu Jiec.

O6opynoBanue: repbapuM pacTeHUW pa3HbBIX OHOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. HestoBek M OKpyxKa0OLIAs Cpeaa

DKOJIOTUYECKUE KPU3UCHl M WX NpUYMHBL. BosznelicTBue yenoBeka Ha
ouocgepy. 3arpsizHeHue BO3AyIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAgHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnoubl. OxpaHa
MTOYBEHHBIX pecypcoB. MI3MeHeHHe Kiumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM M JKMUBOTHBIM MHUD.
OxpaHa pacTUTEIBHOTO W YKUBOTHOrO mMupa. OCHOBHBIE NPUHIIUIBI OXPaHBI
npupoabl. Kpacubie kHuru. Oco00 oOxpaHsemble NPUPOJHBIE TEPPUTOPUH
(OOIIT). borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OcCHOBHBIEC MPUHITUIIBI YCTOMUUBOTO Pa3BUTHUS YETIOBEUECTBA M MPUPO/IBI.
PanmonanpHOe  IPUPOJONOIB30BAHUE U COXpAaHEHHE  OHOJIOTMYECKOIO
pazHooOpasus 3emun. OOIIHEe 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTHYCCKUX
Kpu3nucoB. (OCOOEHHOCTHM COBPEMEHHOIO KpU3UCa M €ro  BEpOSTHbIC
MOCJIE/ICTBHUS.

Pa3zBuTne METOAOB MOHUTOPHMHIA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle ucciedoeanusi nepexooa K pecypcocoepezarowiels u
KOHKYPEHMOCNnOCcoOHot  oHepeemuke.  buonocuueckoe  pasnoobpaszue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusarowjue
oocmyn K uHgopmayuu no cOCMOAHUIO OMOENbHbIX BUO08 U IKOCUCEM.
OcHogbl  dKOpeabunumayuu  dKocucmem U cnocob6os  O6opvoOLL ¢
ouonogpecoeHusmuy. Pekoncmpykyus MOpCKUX U HA3eMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuubl W cxeMbl: «3arpsi3HeHHE aTMocdepbl», «3arpsi3HEHue
ruapocdepb», «3arpssHeHue nouBb», «llapaukoBeiii 3ddext», «Ocobdo
OXpaHsieMbl€ NPUPOTHBIE TEPPUTOPUNY», «MOJENIN yIPaBIIEMOI0 MUPAY.

Oo6opynoBanue: ¢Gotorpaduu oxXpaHsSEMbIX pacTEHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickon ®enepanuu, KpacHoW KHUTHM perHoHa.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHUS
OOyJaroIMMUCs TMPOTPaMM CpPETHEro o00Iero oOpa3oBaHMs: JUYHOCTHBIC,
METanpeIMETHBIE U TPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUS MPOTPAMMBbI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHNE O0YUYaIOIIUMHUCS
POCCUNCKON TPAKIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOINPEIEICHUIO, Haluuyue momusayuu K OOy4YEHHIO
OMOJIOTHH, YereHanpasieHHoe pa3eumue BHyTPEHHUX YOEKIEHUI JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA  Ppa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYIIMMH CHUCTEME OHOJOTMYECKOrOo OOpa30BAHMS, HalUUUe
npasoco3HaHus SKOJOTUYECKON KYIbTYPbl, CHOCOOHOCMU Ccmasumb UEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIn4HOCTHBIE  pE3yJbTaTbl OCBOCHHUS MPOrpaMMbl 1O  OHOJIOTHH
JOCTUTAIOTCSI B €IMHCTBE Y4YEOHOM M BOCHUTATEIILHOM JESATEILHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMU  POCCUUCKUMHU  COI[MOKYJIHTYPHBIMH,
UCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOlIllecTBEe MpaBWJIaMU M HOPMAaMH TOBEACHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAaHUs, CAaMOBOCIIMTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOMOPSIIKY,
YeJIOBEKY TPYyJa U CTapllieMy IMOKOJEHUI0, B3aMMHOIO YBAXKECHHS, OCPEKHOTO
OTHOILIEHUS K KyJIbTYpPHOMY HACIEIHMI0 U TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Hapoa Poccutickoi @enepanyu, Ipupoe U OKPYKAIOIIEH Cpeie.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHUSA Y4yeOHOro mnpeameTa «buOTOTHS
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIIUEH JIUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa,
paclMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEIBHOCTH B IIpoliecce
peanu3alud OCHOBHBIX HANpaBJICHUN BOCIUTATEIILHOM JEATEIbHOCTH, B TOM
YHUCJIe B YaCTH:

1)rpaxaaHncKoro BOCIIMTAHMS:



c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIUMA  OOydYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO YJIEHa POCCUHUCKOT0 O0IIEeCTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHAa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATENBHOCTA IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEACNATh COOCTBEHHYIO TO3UIMI0 IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOMN KU3HU U OOBICHSTH €€;

YMEHHUE YUUTHIBATH B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C PA3HBIMU YOCKICHUSIMH, KYJIBTYPHBIMH IIEHHOCTSIMHU
U COI[MAJIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIMOJIHEHUS
y4eOHBIX, ITO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU VJICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHHUSI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH TEPE]
Ponunoiu, ropmoctu 3a cBOM Kpail, cBOX PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIEAUI0O M MaMSTHUKaM
MpUPOIbI, TOCTHX)EHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZe;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHNS;

CITOCOOHOCTH OIICHWBATh CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;



OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJMTEINSIM, CO3/IaHHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHUE K MHUPY, BKIIOUYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILECHU;

NOHUMAHHE HMOIMOHAIBHOTO BO3JACHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBAa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHMMaHUE U pealu3alusi 370pOoBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHHWE TUTMEHMYECKMX TpPaBWJI U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjspHas Quindeckas
AKTUBHOCTb), OE€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0OPOBBIO;

NOHUMAHHUE LIEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO W KOJUIEKTUBHOTO
0€e30MacHOr0 MOBEJAECHUS B CUTyalUsX, YTPOKAIOIIMX 3J0POBBI0O U KU3HH
JIIOICH;

OCO3HAHHWE  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(ynmoTpeOneHust aaKorossi, HAPKOTUKOB, KypEHHUs );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTMYECKON U COLUUAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TAKYIO JEATEIbHOCTD;

WHTEpEeC K paziuuHbiM cdepaM MnpodhecCHOHANBHON AesSTeIbHOCTH,
YMEHHUE COBEPILATh OCO3HAHHBIN BbIOOp Oyayuieil npodeccun U peann3oBbIBaTh
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA :

AKOJIOTUYECKU LEIeCO00pa3HOE OTHOILIEHHWE K MPHUPOAE KaK HMCTOUHHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHNS;

MOBBINICHUE YPOBHS HKOJIOTHYECKON KyJNbTYphI: TPUOOPETCHHUE OIBITA
IJJAHUPOBAHMSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEICTBHI Jis
OKPYKarOIIEU CPEBI;



OCO3HaHUE TI00aTBHOIO XapaKTepa 3KOJOTHYECKUX MpoOsieM U MmyTel ux
peLIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpU PEUICHUU MpoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONONB30BaHUEM  (COONIOZCHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HaIlPaBJIEHHBIX HAa COXPAHEHUE PABHOBECUS B 3KOCHCTEMAaxX, OXpaHy BHUJOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOE HEMpUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpYXKarollen
IPUPOAHON CpeJie, YMEHHE TPOTrHO3UPOBATh HEOIArONpPUATHBIE KOJIOTUYECKHE
MOCIICACTBHS MPEANPUHUMAEMBIX IEHCTBUH U MPEJOTBPAIIATh UX;

HaJU4Me€ PA3BUTOIO OSKOJOTWYECKOIO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJIBTYpbI, OIBbITa JEATEIbHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IT03HABATEIbHONW, KOMMYHUKATUBHOM M COLIMATIBLHON
MIPAaKTUKE, TOTOBHOCTM K YYacTUIO B IPAKTUYECKOH JIESITEIbHOCTU
AKOJIOTUYECKON HANIPABJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOI'O Ha AMAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MECTa B MOJHUKYJIbTYPHOM
MUpE;

COBEpIIECHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOM KYJIBTYpbl KaK CpeICTBa
B3aUMOJEHCTBUS MEXKIY JIIOIBMU U TO3HAHUS MUPA;

NOHMMaHue crneuuukd OMOJIOTMM KakK HayKH, OCO3HAHHUA €€ pojiu B
(OpMHpPOBAaHMHK PALMOHATILHOTO HAYYHOTO MBIIIJIEHUS, CO3AAHUU LIEIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHud mnpodiem
COXpaHEHUs NPUPOJHOTO PABHOBECHSI;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOM LIUBUIIU3ALINHN:
o0ecreyeHrss HOBOrO0 YPOBHSI Pa3BUTHUSl MEJULIMHBI, CO3JaHUE NMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEelIaTh PECYpCHble MPOOJIEMbl Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BhIX0/1a U3 INI00ATBHBIX HKOJIOTMYECKUX MpodiieM
u oOecrieyeHHus] TepexojJa K YCTOMYMBOMY pa3BUTHUIO, PALMOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJTHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHMOJOTMYECKMX 3HAHUW B LEIIX
MOBBILICHUST OOILIEH KyJIbTypbl, E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIbHOM  TPAMOTHOCTH  OOydYarommxcs,
dbopmupyemoit npu U3y4eHuu OUOJIOTUY;



MOHMMAaHWE  CYIIHOCTH  METOAOB  TIO3HAHMS, HCIOJb3yEeMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIB30BaTh MOJIydaeMble 3HAHUS IS
aHanmu3a U OOBSICHEHUS SIBIICHUI OKPY)KaIOLIEr0 MUPA U MPOUCXOAALINX B HEM
M3MEHEHUH, YMEHUE JeslaTh 00OCHOBAaHHBIE 3aKIIIOUYCHHS Ha OCHOBE HAy4YHBIX
(aKkTOB M UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYyYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETIbHO MCIIOJIb30BaTh OMOJIOIMYECKUE 3HAHUS JUIs
perieHust MpoOJieM B pealIbHBIX KU3HEHHBIX CUTYAIUSIX;

OCO3HAHME IICHHOCTH HAYyYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
HMPOEKTHYIO M HCCIIEIOBATENbCKYIO AEATEIbHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa3oBaHUI0, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHWN MO OMOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie  pe3yJbTaTbl  OCBOGHUSI ~ Y4eOHOTro  IpeaMmera
«buosnorus» BKIIOYAIOT: 3HAYMMBbIE i1 (QOPMHUPOBAHUS MUPOBO33PEHUS
oOyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHSATHS, OTPaXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (PaKkT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHME, HAOIIOJIEHUE, U3MEpEHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAIbHBbIE  ydeOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHKATHUBHBIC, PETYJISITHBHBIC), OOECIICUMBAIONINE
dbopmupoBanre (PyHKIIMOHATBHON TPAMOTHOCTH M COLMALHON KOMITETEHIIUU
0o0ydJarommxcsi;  COCOOHOCTh  OOYYarOIIMXCS  UCMOJBb30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHON M COLIUANIbHOM MPaKTHKE.

B pesynprate wu3ydenuss OWONOTMM Ha YPOBHE CpEIHEro O0OIIero
oOpazoBaHusi y oOyuaronierocsi OyayT chOpMUPOBaHbI TO3HABATEIHHBIC
YHUBEpCAJIbHBIC YyUeOHBIC JIEHCTBUSA, KOMMYHUKATHBHBIC YHHBEPCATBHBIC
ydeOHbIC JCHCTBHUSA, PETYISATUBHBIC YHHBEPCAIbHBIE Yy4eOHBIC JCHCTBUSA,
COBMECTHAsI J€ATEIbHOCTD.

MeranpeaMeTHbie pe3yibTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  TO3HABATEIbHBIMH
AEeCTBUSIMM:

1)0a30Bble JJOruYecKue AeHCcTBUA:



CaMOCTOSATENbHO  (OopMynIHUpoBaTh ©  aKTyaIM3UpOBaATh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccuukamuu, 000OIIEeHMs), PaCKpPhIBAThH
CMBICJT OHMOJIOTMUECKHX TOHATHUH (BBIICIATH WX XapakTEpPHBbIC MPU3HAKH,
YCTaHABJIWBATh CBSI3U C APYTHMH MOHATHSIMH ),

OMpeNeNsaTh 1LeNU NEITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JACSATENIBHOCTU C TOCTaBICHHBIMU
HEJSIMU;

WCIIOJIB30BaTh OWOJIOTUYECKUE TIOHATUSA JUIsl OOBSICHEHUS (AKTOB W
SIBJICHUU KUBOU MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXACHUS (UHIYKTUBHBIC, JCIYKTUBHBIC, IIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIBHBIE  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHHWHA B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX,
a TaKkkKe TMPOTHUBOPEYUH PA3HOTO POJia, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIEHUBATh COOTBETCTBHE
PE3yNbTATOB LIEJISAM, OIIEHUBATh PUCKHU MOCJIEICTBUM IEATETLHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH Pa0OTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  mOpo0jeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIBHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3a/1a4, MPUMEHECHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

UCIIOJIb30BaTh PA3UYHBIC BHUJBI JEATEIBHOCTU IO TMOJTYYECHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUI0 U MPUMEHEHUI0 B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHupOBaTE ~ HAYYHBIA  THN  MBIIIICHUS,  BIAAETh  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH U METOJaAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJadyll B 00pa30BATEIHHOU
NESTETPHOCTH U KU3HEHHBIX CUTYAIUAX;



BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIHM3WpPOBATh 3a/aady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOIUTh apTyMEHTHI JUIsl TIOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIN3UPOBAaTh TIOJYYECHHbIE B XOJI€ PEIICHHs 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIECTBJIATH 1EJICHANPABICHHBIN MTOUCK MEPEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETh TIEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTh
KU3HEICATCIHHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OpHEHTHUPOBAThCS B PA3NMUYHBIX WMCTOYHWKAX WHpOpMauu (TEeKCTe
y4eOHOTO MMOCOOMs, HAy4YHO-TIOMYJSIPHOM  JUTeparype, OHOJOTHUYECKUX
CJIOBApsAX M CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHBIX, B HHTepHeTe),
aHATM3UPOBaTh HMH(POPMAIIUIO PA3TUYHBIX BHUAOB W (OPM TPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HEPOTHBOPECUNBOCTD;

bopMyIHpOBaTH 3aIIPOCH] U IPUMEHSThH Pa3IMYHbIC METObI MPU MMOUCKE U
oTbope Ouojornueckor WHQpOpMAIMK, HEOOXOAMMOW ISl  BBITOJTHEHUS
y4eOHBIX 33J1a4;

MprUOOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIBTYPY AKTHBHOTO  HCIIOJIb30BaHUS
Pa3ITUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY  TIPEICTaBIICHUS
Oouosiornyeckod wuHpopmanuu (cxembl, rpaduKd, gUarpamMbl, TaOIHIbI,
PUCYHKH U APYTOE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KadeCcTBE CpEICTBa MpH padoTe C
Ouonornyeckod wuHGOpPMAIIUEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTeMaTHYECKUE 3HaKU U CUMBOJIBI, (OpMYJIbl, aOOpeBHaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh M TPEOOpPa30OBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUTBl  WHGOpPMAIIHH,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBjajieHUe YHHBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menne:



OCYIIECTBJIATh KOMMYHHKAaIlMM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B AMAJOre WM JAUCKYCCUHM MO CYIIECTBY OOCYKIaeMOW TeMbI
(ymeHue 3ajaBaTh BOIPOCHI, BBICKA3bIBaTh CYXXJICHUS OTHOCHTEIHHO
BBITIOJIHCHUS TPEIJIaraéMoi 3a/1auu, YUUThIBATh MHTEPECHI U COTJIACOBAHHOCTh
MO3UIUHN APYTUX YYACTHUKOB JUAJIOTa UIIN JTUCKYCCHUN);

pacrio3HaBaTh HEBEpPOAIbHBIE CPEJCTBA OOIICHUS, MOHUMATh 3HAYCHUE
COITMAJILHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIIHH,
YMETh CMSTYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIJIETh PA3JIMYHBIMKU CIIOCOOAMH OOIIIEHHS U B3aUMOJICHCTBUS, IOHUMATh
HAMEPEHHSI JPYyTUX JIOJIEH, TMPOSBIATH YBAXKWUTEIBHOE OTHOLICHUE K
co0eceTHNKY U B KOPPEKTHOU opMe (HOopMyTupOBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOX TOUKY 3PEHHUS C UCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHMMAaTh W  HWCHOJIB30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H
WHIUBUYyaIbHOM pabOThl TpH  pPElICHUH OHOJIOTMYECKOW  MpoOJIeMBI,
000CHOBBIBATh HEO0OXOTUMOCTh [IPUMEHECHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBUS MPU PEIICHUH YYeOHOMU 3a/1auu;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHUM ¢ y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXIOT0 YICHA KOJIJIEKTUBA;

OPUHUMATh 1EIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacmpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXHaTh Pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXJOTO YYACTHHKAa KOMaHIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBHU3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PA3JIUYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

OBJaeHNe YHUBEPCAJIBLHBIMY PeryJsiTUBHBIMU ACHCTBUAMM:

1)camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHWS MJI BBISBJICHHUS MPOOJIEM M HUX
pelieHus B )KM3HEHHBIX U YUEOHBIX CUTYAIUSX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOUX JIEMCTBUSAX U MOCTYNKAX MO OTHOIIEHHUIO K KHUBOU IIPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEIbBHO  OCYILECTBIIATh  IMO3HABATEIbHYK)  JIESITEIBHOCTD,
BBISIBIIATh TPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATh COOCTBEHHBIC 3a/ayd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4eOHOTO TpeJAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IUPOKOU IPYAUIIMHU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJIQJICTh HAaBBbIKAMHU IIO03HABaTEIbHOM pedieKCUd KaK OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIH30BaTh MPUEMBI PeJICKCUU JIJIs OLICHKH CUTYyallluH, BEIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO INPUHHUMATH PELICHUS 110 UX
CHMXKEHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JAPYTUX IPU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3)npunsiTue cedsi M APyrux:

NPUHUMATH Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBo APYrUX Ha OIMIUOKHU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeIoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yNbTaThl OCBOSHHS COJEp)KaHUs y4eOHOTO MpeaMeTa
«buonorus» Ha yrayOJnEHHOM YpOBHE OPHEHTHPOBaHbBI Ha oOecreueHue
npodunbHOro oOyueHusi oOywatouiuxcs Ouonornd. OHHM — BKIIIOYAIOT:
cnenuduIecKkue a1 OMOJOTUN HAayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUI
0 OCBOCHHWIO, WHTEPHpPETAllMd © MNPeoOpa3OBaHUIO 3HAHWUW, BUJBI



JEATEIBHOCTH IO MOJYYEHUIO HOBBIX 3HAHUH M MX NPUMEHEHUIO B PA3IUYHBIX
yu4eOHBIX, a TaKke B pEaNbHBIX JKU3HEHHBIX cHUTyanusx. IIpenMerHbie
pe3yNbTaThl MPEACTABJICHBI IO TOJAaM HU3yUEHHUS.

[IpeameTHbIe pe3yibTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
10 knacce nOMKHBI OTPAKATH:

chOpPMUPOBAHHOCTh 3HAHUM O MECTe M POJU OWUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MUpa, B
MO3HAHWW 3aKOHOB TMPUPOJIbI M  pEHIeHWH MpodJieM  paluoOHAIbHOIO
IPUPOAOIONB30BAHUSA, O BKJIAJAE POCCHUUCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTHH;

BJIQ/ICHUE CHUCTEMOW OHOJIOTUYECKUX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOMOJararume OUOJIOTHYECKUE TEPMUHBI U TMOHATUS (JKU3Hb, KIIETKA,
OpraHu3M, METa0OoJIM3M, TOMEOCTa3, CAMOPETryJIslUs, CaMOBOCIIPOU3BEACHUE,
HaCJIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U PAa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopust HacnencTBeHHocT T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT0oOOpa3usi U  TNPOUCXOXKIAEHUS  KYJIbTYPHBIX  PAcTEHUM), 3aKOHBI
(ennHOOOpa3usi MOTOMKOB IEPBOI0O MOKOJIEHUS, PaCUICINIEHUS, YUCTOThI TaMET,
HE3aBUCUMOTO HacnenoBanusd [. Mengens, TOMOJIOTUYECKUX pSJOB B
HacieAcTBeHHOM — m3MmenuumBocth  H. M. BaBuioBa),  npuHUHUIBI
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIAMH HAy4HOI'O IMO3HAHMSI, UCIIOJIb3YEMBIX B
OMOJIOTrMYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB (ONHCaHUE, H3MEpPEHUE,
HaOJI0JICHHE, DKCIIEPUMEHT);

YMEHUE BBIJENAThH CYIIECTBEHHBIE PU3HAKU: BUPYCOB, KIETOK MPOKAPUOT
U JYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuil, rpuOOB, pacTEHUI, *KUBOTHBIX W YEJIOBEKAa, CTPOCHHUS OpPraHOB U
CUCTEM  OpraHOB  pAacCTeHHUW,  HKUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOIUX B OpPraHU3Max pacTE€HUM, >KUBOTHBIX U
YeJoBeKa, OHOJIOTMYECKUX TMPOIECCOB: OOMEHa BEIIECTB (METaboJIU3M),
IPEeBpAICHUS DPHEPTUHU, OpPOXKEHHUs, aBTOTPOGHOTO U TEeTepOTPOGHOTO THUIIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a, TaMeTOreHesa,
AMOpHOreHesa, NOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
UHAMBUIYAHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHHE yCTaHaBIMBATh B3aUMOCBSI3U MEXKIY OpPraHOMAAMH KJIETKH U UX
(YHKIMSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH W UX (QYHKIUSMHU, MEXIY
opraHaMy M CHCTEMaMH OPraHOB Yy PACTEHHM, *KUBOTHBIX M YEJIOBEKA M HUX



GYHKIIUSAME, MEXKIY CHUCTEMaMU OPraHOB M WX (DYHKITUSIMHU, MEXOY dTarnaMu
oOMEHa BEMIECTB, JTamamMd KIETOYHOTO IMKJIAa ¥ JKU3HEHHBIX IIMKJIOB
OpraHU3MOB, ATanaMu 3MOPUOHAIBHOTO PA3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
dbeHoTuroM u pakTopaMu cpeibl OOUTAHHUS;

YMEHUE BBISBIATHh OTIIMYUTEIBHBIC IPU3HAKH KUBBIX CUCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIME APTYMEHTBI, OHMOJIOTMUYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JIJIsi JOKa3aTelbCTBAa POJICTBA OPTraHU3MOB
Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

YyMEHUE pemaTh OWOJIOTMYECKHE 3aJadd, BBISIBISATH PUYUHHO-
CJICICTBCHHBIC CBSI3M MEXKIY UCCICTYEMBIMU OMOJIOTHYECKUMHU TIPOIECCAMU |
SABJICHUSIMU, JIeJIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHWU TMOJIYYEHHBIX
pE3yNbTaTOB;

YMEHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKUE PabOThI, COOIIOAATh
MpaBuJia Mpy padoTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYTI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPITh HMX OSKCICPUMEHTATLHBIMU
cpenctBamu, (Gopmynupys Lelb MCCIEIOBAaHUS, aHAIU3UPOBATH IMOJTYyYEHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHE y4acTBOBATh B Y4EOHO-UCCIIEA0BATEILCKOU paboTe 1o OUOJIOTHH,
AKOJIOTUU M MEIUIIMHE, TTPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYyYHBIX OOIIECTB, U
nyOJUYHO  MPEACTABJISITH TMOJYyYEHHbIE pE3yJbTaThl Ha  YUYCHUYECKUX
KOH(DEpEeHITUSX;

YMEHHUE OIEHWBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX HCCIIEOBAaHUMN B
objmact  OwomorMM W~ MEAWNHWHBI  (KIIOHUPOBAHHWE, HMCKYCCTBEHHOE
OIJIOZAOTBOPEHHUE, HAMIPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHUE TPAHCTEHHBIX
OpraHu3MOB);

yYMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp Oymyiel mpodeccruoHaaIbHOM
JNESITCIPHOCTH B 00JacTM  OMOJOTHMH, MCOUIMHEBI, OHWOTEXHOJIOTHH,
BETEPUHAPHH, CEITHLCKOTO XO035AWCTBA, MUIIECBON MPOMBIILIEHHOCTH, YTITyOJIATh
MO3HABATEJIbHBIA ~ MHTEPEC, HANpaBJICHHBIH HA  OCO3HAHHBIM  BBHIOOP
COOTBETCTBYIOIIEH MpodecCuu U MPOJIOKEHHE OUOIOTrHYeCKOT0 00pa30BaHUs
B OpraHU3ANMIX CPEAHETO MPO(HECCHOHATHFHOTO U BBICIIIETO 00pa30BaHUsI.

[IpeameTHbIe pe3yabTaThl OCBOEHUSA y4yeOHOro mpenmera «buonorus» B
11 Knacce NOJXHBI OTPAXKATE:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOM E€CTECTBEHHO-HAYyYHOUN
KapTUHBI MHUpPA, B MO3HAHWH 3aKOHOB TPHUPOABl W PEIICHHH SKOJOTUYECKHX
npo0ieM 4YeloBeuecTBa, a TaKKe B PEIICHUH BOMPOCOB PalMOHAIBHOTO



MIPUPOJIONIONL30BaHNs, W B (OPMHUPOBAHUM IIEHHOCTHOTO OTHOIICHHUS K
MPUPOJIE, OOIIECTBY, YETOBEKY, O BKJIAJE POCCUHUCKHUX M 3apYyOCIKHBIX YIEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTHUH;

yMEHHUE BIIAJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAECT
ompeneeH!s] W MOHUMaHUE CYIIHOCTA OCHOBOTIOJNATAIONINX OWOJIOTHYECKUX
TEPMHUHOB U TOHATUN (BUA, dKOCUCTeMa, Omocdepa), 6MOTOTHUECKHE TEOPUU
(aBomonionHas teopuss Y. JlapBuHa, CHUHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeepuoBa — 0 MmyTsAX W HampapieHUsX s3BoJtonuu, B.W.
Bepuajnckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOT0 paBHOBecHs Jx. Xapau
u B. BaitaOepra, 3aponsimeBoro cxoactsa K. M. bapa), npasuna (MuaIMyMa
1O. JInbuxa, 7KOJIOTUYECKOM MUpaMHUIbI SHEPTUH), TUIOTE3bI (TUIOTE3a «MHUPa
PHK» V. I'mnGepta);

YMEHHUE  BIAJETh OCHOBHBIMM  METOJaMH  HAy4YHOrO  IIO3HAHUSA,
WCTIONB3YeMbIMU B OWOJOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB W
AKOCHUCTEM (OMHUCaHuEe, W3MEpEHHe, HAOI0ICHUE, DKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIEHKU aHTPOTNIOTCHHBIX U3MEHEHUM B IPUPO/IE;

YMEHHUE BBIIETATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTCOIICHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJI0NaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHMsl, BIUSHUS JBIXKYIIMX CHJI OBOJIOIMKM Ha TEHO(POH]
MOMYJISIIIUU, TPUCTIOCOOJICHHOCTH OPTaHrU3MOB K cpejie OOUTaHus, Yepe10BaHUS
HaIpaBJICHU HBOJIOLMHM, KPYrOoBOPOTa BEIIECTB M TOTOKA DJSHEPrUU B
AKOCHCTEMAX;

YMEHHME YCTaHABJIMBATh B3aWMOCBSI3M MEXAY IpOIleCCaMU JBOJIOLINH,
JIBIDKYIIMAMU CUJIAaMH aHTPOIOT€HE3a, KOMIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIWYUTENbHBIC TPHU3HAKK  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHUs, aOMOTHYECKUX U OMOTUYECKUX
KOMIIOHEHTOB HJKOCHUCTEM, B3aUMOCBSI3€d OpPraHU3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCMOIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHUI0O W CHUMBOJIMKY JUIsl JIOKa3aTelbCTBAa POJACTBA OPraHU3MOB
pa3HBIX CHCTEMAaTHUYECKUX TPYII, B3aMMOCBS3W OPraHU3MOB U  CPEJIbI
oOWTaHus, €IWHCTBA YEJOBEYECKHMX pac, HEOOXOIUMOCTU COXPaHCHHUS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJILI U
YeJI0BEYECTBA;

YyMEHUE pemarh OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXKIY HCCIECTYEMbIMU OMOJIOTHYECKUMU MpolieccaMu U



ABIICHUSIMHU, JIeJaThb BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHUHU TOJYYEHHBIX
pE3ybTaTOB;

YMEHHUE BBIMIOJHATH J1a00paTOpHBbIE U MpaKTUYeCKue padoThl, COOMIOAATH
paBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX SKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GopMmynHpys Leidb KCCIENOBAaHUS, aHAJIU3UPOBATH MOJYYCHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIBL;

yMEHHUE y4acTBOBATh B Y4EOHO-UCCIIEA0BATENBCKOM paboTe 1Mo OUoIoruwy,
AKOJIOTUU M MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOIbHBIX HAYyYHBIX OOIIECTB, U
nyOJMYHO TPEACTABIATh MOJYYCHHBIE PpE3ylbTaThl Ha  YYECHHYECKHX
KOH(EpEHIINSX;

YMEHHE OLCHUBATh THUIIOTE3bl U TEOPUU O TPOUCXONKICHUM KU3HH,
YelloBeKa M 4YEJNOBEYECKUX pac, O NpUYMHAX, IOCIEACTBUAX M cIocobax
MpEeA0TBpAlICHUS TJI00AIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oyayliel mpodeccruoHanbHON
JESTENIbHOCTH B 00JIaCTU  OMONOTHH, HKOJIOTHH, TMPUPOAOIOIb30BAHMUS,
MEAMILINHBI, ONOTEXHOJIOTUH, ICUXOJIOTHH, BETEPUHAPUH, CEJIbCKOTO XO035ICTBa,
OUIIEBOM  MPOMBIIUIEHHOCTH,  yIayOJdsTh  NO3HABaTENIbHBIM  MHTEpeC,
HaIlpaBJEHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIONIIEH mpodeccun u
MPOJOHKEHHE OMOJOTHYECKOTO O00pa3oBaHUs B OpPraHM3AIMsIX CPEIHEro
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
MPOrpamMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
1 buonorus xak Hayka 0 0
2 JKuBbIe cUCTEMBI M UX U3yYEHHUE 0 0
3 buonorus knetku 0 0.5
4 XUMHUECKasi OpraHu3anus KISTKH 10 0.5
5 Crtpoenue 1 GyHKIHMU KIETKU 8 0
6 OOMeH BelecTB U PEBPaICHHE YHEPTUU B 9 0 1
KIIETKE
Hacnencrsennas nagopmanust u
. : dop 9 0 0.5
peanu3arys e€ B KJIeTKe
8 JKU3HEHHBIN UK KIETKH 6 0 1
9 Crpoenne U GyHKIIMH OpraHU3MOB 17 0 1.5
10 Pa3mHOX€EHME U pa3BUTHE OPTaHU3MOB 8 0 1.5
['eneTrka — HayKa O HaCJIEICTBEHHOCTH U
11 7 2 0 0.5
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 0 1
14 I'eneTrka yemoBeka 0 0.5
15 Cenexuusi OpraHu3MoB 0 1




16 BuorexHonorus u cuHTeTUYeCKas OUOIOrus 4 0 0.5
17 PezepBHOE Bpemst 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1.5 13.5




11 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
No 11/ HanMeHoBaHMe pa3jeioB U TeM Kourponsusie  Tpaxriseckie (uudpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 3apoxk/IeHue U Pa3BUTHE 3BOTIOLIMOHHBIX 4
IpeJCTaBICHUN B ONOJIOTHU
Mukpo3Botonus U €€ pe3yabTaTbl 14 2
Maxkpo3Bostonus U €€ pe3ynbTaThbl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HHA HA 15 15
3emiie
5 [TpoucxoxacHue YeaoBeKa — aHTPOITOTCHES 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHHIX
6 OpPraHU3MOB M HAaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpranusMmel U cpesia OOUTaHUS 9 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5
9 DKoJ0rus COOOIIECTB. DKOIOTHUECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHast skocucTema
11 UYenoBek U OKpyrKarolas cpeja 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







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

* buonorus, 11 xknacc/ Aragonora N.b., CuBornazos B.H., O6miecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIIECTBO
«3natensctBO «IIpocBenienme»

buonorus. O6mas 6uomnorus, 10 knacc/ CuBornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O611ecTBO ¢ OrpaHHUY€HHON OTBETCTBEHHOCTHIO «J[PODAY;

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

3axapos, B. b.

Metoauueckoe nocobue k yueonuky B. b. 3axaposa, C. I'. MamonToBa, H. U.
Conuna, E. T. 3axapoBoii

«buonorus. O6mas ouonorus. 10 knacc. YrinyOn€HHbIi

ypoBeHby / B. b. 3axapoB. — M. : Jlpoda, 2019. —

183 c. — (Poccuiickuii yueOHUK).

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HMHTEPHET
https://www.youtube.com/watch?v=fCgnnuhyjAU

pp=ygVdOL7QsdCI0L DRgNGDOLbQtdCIOLjQtSDQsdCLOLVQULC-
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