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MOSICHUTEJIbHASA 3AIIUCKA

[Iporpamma no yue6Homy npeamery "buonorusa" (nmanee - Ouonorus) Ha
YPOBHE cpe/lHero 0011ero oopazoBanus pa3padborana Ha ocHoBe DeepanibHOTo
3akoHa oT 29.12.2012 No 273-®3 «0OO6 oOpazoBanuu B Poccuiickoit
Oepneparuny, ®I'OC COO, Konnenuuu npenojaBaHusi y4eOHOToO MpeaMeTa
«buonorus» M OCHOBHBIX TMOJIOKEHHH (QeaepaibHOM paboueil MporpaMMbl
BOCIIUTAHUS.

VYueoOnsiii peamet «buonorus» yriyoaénnoro yposHs uzydenus (10-11
KJIacChl)  SIBNISIETCSI OJHUM U3  KOMIIOHEHTOB MPEAMETHON  o0nacTu
«EctecTBeHHO-HayuHble npeameTey. CormacHo mnonoxenusm PI'OC COO
npouibHbIE Y4YyeOHBIE MPEAMETHI, H3y4YaeMmble Ha YIUIYOJIEHHOM YpOBHE,
ABJISIIOTCS crIocoOoM auddepeHnmanu 00yueHusl Ha YpPOBHE CPEIHETO OOIIEeTO
o0pa3oBaHus W TpPU3BaHbI 00ECHEUYUTH MPEEMCTBEHHOCTh MEXIAY OCHOBHBIM
oO0lIUM, CpeIHUM OOIIKUM, CpPEIHUM MPO(PECCHOHATBHBIM U  BBICIIUM
oOpazoBanueM. B To ke Bpemsi Kbl U3 3TUX YYEOHBIX MPEAMETOB JOJKEH
ObITh OPUEHTHPOBAH HA TMPUOPUTETHOE pEIIEHUE O00pa30BaTEIbHbIX,
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3a7a4, CBSI3aHHBIX C MNpodopUeHTALUEH
oOyyarommxcsi MU CTUMYJUPOBAHHEM HHTEpeca K KOHKPETHOW obsactu
HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHomy mpeamety "buonorus" naér mpeactaBieHUE O
eIy U 3a7avyax u3ydeHusl ydeOHoro mpenmeta «buonorus» Ha yriyOonéHHOM
YpOBHE, omnpeaesieT o0si3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJEpKaHue,
€ro CTPYKTypUpOBaHUE MO pa3lieslaM W TeMam, pachpeiesieHue Mo Kiaccam,
PEKOMEHAYET MOCIEI0BATEIbHOCTh U3YUYEHUs YU4eOHOTO MaTepHhalia ¢ y4ETOM
MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€M, JIOTMKHM Y4E€OHOrO Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEW oOydaromuxcs. B mporpamme 1o OuoJOruu
peanu3oBaH MPUHIUIT MPEEMCTBEHHOCTH C M3y4Y€HUEM OWOJIOTUHM HAa YPOBHE
OCHOBHOTO 00mero oOpa3oBaHus, Onarojgaps dYeMy MpOCMaTpUBAETCS
HalpaBJICHHOCTh Ha TMOCJIEAYIOUIee pa3BUTHE OWUOJOTUYECKUX 3HAHUMH,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE E€CTECTBEHHO-HAYUYHOT'O MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIILICHUS], TIPEACTABICHUN O 310pOBOM 00pa3e >KU3HH, Ha
BOCIUTaHUE OEpPEKHOT0 OTHOUIEHUS K OKpY’Kawouled mnpupogHou cpexae. B
porpaMme Mo OMOJIOTUU TaK»Ke MOKa3aHbl BOBMOKHOCTH YU4€OHOTO MpeaMeTa
«buonorusi» B peanuzanuu TpedoBanuit OPI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHBIM M MPEIMETHBIM pe3yjibTaTaM OOy4YeHUS U B
(GopMUPOBAaHUM OCHOBHBIX BHJOB Y4€OHO-MIO3HABATEIBLHOM JEATEIbHOCTH
0o0yyYarommxcsi MO0 OCBOEHUIO COJIEpKaHUsI OMOJOTMYECKOTO 00pa3oBaHUsI Ha
YPOBHE CpPEAHEr0 0011Iero 00pa3oBaHuUs.

VYuebubiit npeamer «buonorus» Ha  ypoBHE CpeaHEro  oOuIero
oOpa3oBaHus 3aBepliaeT OMOJIOTHYECKOEe OOpa3oBaHHME B  IIKOJIE H
OPUEHTUPOBAH Ha PACIIMPEHUE U YrIyOJeHUE 3HAHUNU 00YyUYaronIuXcsi O KUBOU
MPUPOJIC, OCHOBAX MOJEKYJISPHON U KIETOYHOM OMOJIOTHHU, IMOPHOJIOTHH U
OMOJIOTUU PA3BUTHS, T€HETUKH, CEJICKIHUH, OMOTEXHOJIOTHUH, HBOIIOLMOHHOTO
YYEHUS U SKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buonorus» Ha yriayOJ€HHOM YpOBHE
OPUEHTUPOBAHO HA MOJIOTOBKY OOYYAIOUIUXCS K MOCIEAYIOMIEMY MOJIYYEHUIO
OMoJIOTMYeCKOro o0pa3oBaHUsi B By3ax U OpraHU3alUsIX CpPEIHEro
npodeccuoHanbHOTO 00pa3zoBanusi. OCHOBY €ro COAEpPKAHUS COCTaBISET
cucTeMa OMOJIOTUYECKUX 3HAHUU, MOJYYEHHBIX MPU U3YUYEHUH 00YyUYaroIIUMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKUX pa3[eiioB OHOJOTMM Ha YpOBHE



OCHOBHOro oOuiero obOpasoBanusi, B 10—11 kmaccax 3TW 3HaHUA MOIYYAIOT
pa3zButTue. Tak, pacIupeHsl U yriyOieHbl OMOTOTUYECKUE 3HAHUS O PACTCHUSX,
’)KUBOTHBIX, rpubax, OaKTepUsIX, OpraHu3Me YeJI0BEKa, 00X
3aKOHOMEPHOCTSIX  JKM3HHM, JOMOJHUTEIHHO BKJIIOUYEHBI OHOJOTHYECKHUE
CBEJICHHSI TMPUKIATHOTO U TOUCKOBOTO XapakTepa, KOTOPbIE MOXKHO
UCIIOJB30BaTh KakK OPUEHTHPHl [JIs MOCIEAyrouero BblOopa mnpodeccunu.
Bo3MoxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSMH, TMOJYYEHHBIMU OOYYAIOIUMUCS TpPU M3yYEeHUU (DU3UKHU, XUMUH,
reorpaduu ¥ MaTEeMaTHUKHU.

Crpyktypa mporpamMMmbl no ydeOHOoMy mpeametry "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBIA U SBOJIOIMOHHBIN MOAXOABl K H3YYEHUIO OHOJIOTHH.
CornacHO MM, HM3y4YarOTCSd CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIC IS
UBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIU, SBOJTIOIMU OPTaHUYECKOr0 MUpa
Ha 3emJje, COXpaHEHHs] OMOJOTMYECKOTO pa3HooOpa3us mmiaHetsl. Tak, B 10
KJIacC€ H3y4YalOTCd OCHOBBI MOJIEKYJSPHOW U  KJIETOYHOW OHOJIOTHH,
AMOPHUOJIOTUU U OMOJIOTUH Pa3BUTHS, TEHETUKU U CEJIEKIINU, OMOTEXHOJIOTUU U
CUHTETUYECKON OHOJIOTHUH, aKTyalu3UpyIOTCS 3HaHUA OOydYarolmuxcs II0
OoTaHWKe, 300JIOTMHM, aHAaTOMHH, (Qusmonornn demoBeka. B 11 xkmacce
M3Y4YaroTCs SBOJIOIMOHHOE YUEHUE, OCHOBBI HKOJIOTUH U YUeHue 0 buocdepe.

VYuebubiit npeamer «buosorus» Tpu3BaH 00€CHIEYUTh OCBOEHUE
oOyyYaromuMucs OUOJIOTHYECKUX TEOPUH M 3aKOHOB, WJIEW, MPUHILUIIOB H
MpaBWJI, JEXKaIllMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpAa, 3HAHUU O CTPOEHUHU, MHOTOOOPa3UH U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma,
MOMYJISIIIUU, OMOILIEHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHKEHUSX,
COBPEMEHHBIX  HUCCIEJOBAHMUSIX B  OHOJIOTMH, TMPHUKIAJHBIX  ACMEKTax
Ouosiornyeckux 3HaHWUW. s pa3BUTHS W TOAJEpPXKAHUS — HHTEpeca
oOyyaromuxcsi K  OHONOTMHM  HaApsay C€O  3HAYUTEIBHBIM  OOBEMOM
TEOPETUYECKOT0 MaTrepuaja B COJIEpKAHUM TporpaMMbl IO OHOJIOTUU
MPEyCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBJIIEHUS W PAa3BUTUS TOW WIHU
MHOU o0JlacTh OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyO€KHBIX YUEHBIX B
pelieHrne BaXKHEHIITUX OMOJIOTHYECKUX U HKOJIOTUUECKUX TTPOOIIEM.

Henp wuzydenuss ydeObHoro mnpeamera «buornorus» Ha yriIyOaéHHOM
YypOBHE — OBJaJieHUE OOy4YaroU[MMHCS  3HAHUSIMH O  CTPYKTYpPHO-
(YHKIIMOHATBHOM  OpraHu3allid  JKUBBIX CHCTEM  PpPa3HOrO paHra H
MpUOOpETEeHNE YMEHUI HCTI0JIb30BaTh 3TH 3HAaHUS B (POPMHUPOBAHUU UHTEpECA K
ompeaeaéHHON 001acTu TMPodECCHOHATBHON EeATEeIbHOCTH, CBSI3aHHOM C
Ouonorvend, WIM K BbIOOPY Yy4eOHOro 3aBelEHUs s MNPOAOCKEHUS
OMOJIOrHYECKOro 00pa3oBaHusl.

JlocTmkeHue 1enu u3yuyeHus ydyeOHoro mpeamera «buomnorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEUIEHUEM CIIEIYIOIUX 3a0a4:

OCBOEHHE OOyYalolUMHCS CHCTEMbl OHOJIOTMYECKUX 3HAHUU: 00
OCHOBHBIX OHOJOTUYECKUX TEOpHUSX, KOHIEMIUAX, THUIOTEe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U MpaBUJIAX, COCTABISIONIMX COBPEMEHHYI) €CTECTBEHHO-
HAay4YHYI0 KapTUHY MHpaA; O CTPOCHHH, MHOroo0pa3ui U OCOOEHHOCTSX
OMOJIOTUYECKUX CHCTEM (KIJIETKA, OpPTraHu3M, MOIMYJsLUs, BUJ, OHOTEOIICHO3,
ouocdepa); 0 BBIJAIOIMIUXCS OTKPBITUSIX W COBPEMEHHBIX HCCIICIOBAaHUSIX B
OouoJIorny;

O3HAKOMJIEHHE OOYyYarolmuXcsd ¢ METOJaMU TMO3HAHUS >KUBOM IPHUPOJIBI:
UCCIIEIOBATEIbCKUMHU  METOAaMU OUOJOTUYECKUX HayK (MOJIEKYJSIPHOM U
KJIIETOYHON Ouosiioruu, SMOpUONOTHM W OHOJIOTUU Pa3BUTHUS, TEHETUKH U
CEJEKIINN, OWOTEXHOJOTMM M CHUHTETUYECKON OWOJIOrMU, NaJCOHTOJIOTHH,



AKOJIOTHH); METOJaMHU CaMOCTOSITEILHOTO  TPOBEACHUS  OHOJOTMYECKUX
HCCIIeIOBaHUM B JlabopaTopud W B Mpupojie (HaOMOJeHHE, H3MEpEHHE,
AKCIEPUMEHT, MOJIETUPOBAHUE);

OBJaJicHuE OOYYalolUMHUCS YMEHUSMH: CaMOCTOSITEIbHO HaXOJIUTh,
aHaJM3UPOBATh U UCIOJIB30BaTh OMOJIOTUYECKYI0 MH(POPMAIIUIO; MOJIb30BATHCS
OMOJOrMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW; YCTaHABIMBAThH CBSI3b MEX]Y
pa3BuUTHEM OWOJOTHUM M COLUHUAIBHO-3KOHOMHUYECKHUMH M 3KOJIOTUYECKUMU
npo0JieMaMu 4eI0BEUECTBA; OLIEHUBATH MOCJEACTBUS CBOEU JEATEIbHOCTU IO
OTHOIIIEHHIO K OKpY’Karolled NpUpOHON cpenie, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKPYXKAIOIIUX JIIOJEH; OOOCHOBBIBAaTH U COONIOJATH MEPHI
npodUIaKTUKU MH(EKIIUOHHBIX 3a00JI€eBaHUM, MpaBUIa TTOBEJCHUS B MPUPOJIE
u obOecnieyeHus 0€30MaCHOCTH  COOCTBEHHOW  KU3HEJEATENHHOCTU B
Ype3BbIYAWHBIX  CHUTYallUsIX TMPUPOJAHOTO M TEXHOTEHHOTO  XapakTepa;
XapaKTepru30BaTh COBPEMEHHBIE HAYUHbIE OTKPHITUS B 00JaCTH OUOJIOTUY;

pa3BuTHE Yy OOy4YaloOlUXCA  MHTEUIEKTyaldbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEM B MpoIlecce 3HAKOMCTBA C BBIIAIOUIUMUCS OTKPBITHUSIMU U
COBPEMEHHBIMH HCCIICIOBAHUSIMA B OMOJIOTHHU, PEIIaeMbIMU €10 MpobiieMamu,
METOJI0JIOTHEN OMOJIOrMYECKOT0 UCCIIEIOBAHUS, IPOBEICHUS
AKCIEPUMEHTANIbHBIX  UCCIEOBAaHMUM, pelIeHus OHOJOTMYecKuX  3ajad,
MO/JICTTUPOBAHUS OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIUTAHUE Y 00YUYaIOIIUXCS IEHHOCTHOTO OTHOIIEHUS K KUBOU IIPUPOJIE
B IETIOM M K OTIEIbHBIM €€ O00BbeKTaM U SBJICHUSIM; (opMUpOBaHHE
HKOJIOTUYECKOM, T€HEeTUYECKOW IPAMOTHOCTH, OOUIEH KyJbTYphl MOBEICHUS B
MPUPOJIC; HHTErPALIMU €CTECTBEHHO-HAYUHbBIX 3HAHUM;

npuoOpeTeHrue OoOyYarolUMHUCS KOMIIETEHTHOCTH B  palMOHAJIbLHOM
MPUPOJIOTIONB30BaHUN (COOIOICHUE MPABUI TMOBEACHUS B MPHUPOJIE, OXPAHBI
BHUJOB, JKOCHCTEM, Ouochephl), COXpaHEHHWU COOCTBEHHOTO 3/I0POBBS U
3M0POBbS  OKpyXaromux Jojed  (coOmogeHuss Mep  OpoHIaKTUKU
3a00JIeBaHHU, oOecreueHue 0e30IacHOCTH YKU3HEIESITEIbHOCTH B
Ype3BbIYANHBIX CUTYALUSIX TPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE
UCIIOJb30BaHUs OMOJIOTUYECKUX 3HAHUI U YMEHUHN B MOBCEAHEBHOU KU3HU;

CO3/JaHH€ yCJIOBUM JJIsI OCO3HAHHOTO BbIOOpa  OOyYaroIIMMUCS
VHAUBUAYaJIbHON oOpazoBaTenbHON TPAEKTOPUH, crocoOCTByOMIEH
nocjieAyrneMy npo(eccuoHaIbHOMY CaMOOMPENEICHUIO, B COOTBETCTBUU C
WHJIMBUAYAJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

OOmee 4YMCIO YacoB, OTBEACHHBIX HAa HU3yyeHUE OHMOJIOTMM Ha
yIIIyOJIEHHOM YPOBHE CpeHero oomero oopasoBanus, coctasiser 204 yaca: B
10 xmacce — 102 gaca (3 gaca B Hemeno), B 11 kmacce — 102 gaca (3 4Jaca B
HEJIEITI0).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEJICTB 00YUEHHUSI OMOJIOTUU
OCYILIECTBIISIETCS C YUETOM CIEHU(PUKHU €T0 COJIEPKAHUSI U HAMPABICHHOCTH HA
MpPOJOKEHNE OUOJOTHUUECKOTO O00pa30BaHUsI B OpraHU3aAlUAX CPETHETO
po(dEeCCHOHATIBHOTO U BBICIIET0 00pa30BaHUS.

OO0s3aTenpHBIM yCIOBUEM MpU OOy4YeHHH OWOJOrMM Ha YriayOia€HHOM
YPOBHE SIBJISIETCSl TTPOBEJIEHUE JTA0OPATOPHBIX U MPaKTUYECKUX padoT. Taxxke
y4acTue  OOy4arIuxXxcsi B BBIIIOJTHEHUHU  MPOEKTHBIX U y4eOHO-
UCCIIEIOBATENbCKUX palbOT, TeMaTHKa KOTOPBIX OMNpENeNseTcsl y4yuTeaeM Ha
OCHOBE UMEIOIIUXCS MaTepUaIbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX
MIPUPOIHBIX YCIIOBH.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Coneprxkanue mporpamMMsbl, BBIJIEIIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyjapcTBeHHou uroropoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHass Ouosiorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTUs Ouosioruu. buonornueckue Haykd M H3ydyaemble UMH MPOOJIEMBL.
OyHJaMEHTAbHbIE, MPUKJIAJHbBIE W IOUCKOBBIE HAy4YHBIE HCCIICIOBAaHUS B
OuoJsioruu.

3HayeHue Ouosorud B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa. [Ipodeccun, cBsizaHHbIe C OuWoOJOrHed. 3HAUYCHUE
OMOJIOTMU B TPAKTHYECKOM JEATEIbHOCTH YEJIOBEKAa: MEIUIIMHE, CEITbCKOM
XO03S1CTBE, TPOMBIIUIEHHOCTH, OXPAaHE NPUPOIBI.

JdeMoHcTpanuu

IToptpetsl: Apuctorens, Teodpact, K. Jluanmeir, XK. b. Jlamapk, Y.
HapBun, VY. I'apseit, . Mengens, B. . Bepunanckuii, 1. I1. ITaBnos, U. N.
MeunukoB, H. . Basunos, H. B. Tumodees-PecoBckuii, JIx. Yorcon, O.
Kpuk, /1. K. benses.

Tabmuiel u cxeMbl: «CBsi3b OMONOTUM C JpYyrUMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U MX U3Y4YEHHUE

JKuBble cucTteMbl Kak mpeaMeT u3ydeHus Ouoioruu. CBOHCTBa >KHUBBIX
CHUCTEM: E€IWHCTBO XUMHYECKOTO COCTaBa, JHCKPETHOCTh W UEIOCTHOCT,
CIOXXHOCTh U YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHU3aLHs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTh, POCT U PAa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJEKYJSIPHBIN, KIETOYHBIN,
TKaHEBbIM,  OPraHW3MEHHBIN,  MOMYJALUOHHO-BUAOBOM,  SKOCHUCTEMHBIN
(buoreornieHoTHUECKM), OnocdepHbiid. IIporeccsl, MPOUCXOAAIMNE B >KUBBIX
cucremax. OCHOBHbIE TPU3HAKU KUBOTO. JKH3HB Kak opma CyIlecTBOBAHUS
marepuu. Hayku, wu3ydarompe KUBBIE CHCTEMBI Ha Pa3HBIX YPOBHAX
OpraHu3aIuu.

N3yuenue xuBbix cucteM. Meroabl Ouosorndeckoil Hayku. Habnronenue,
W3MEpPEHUE, DOKCIEPUMEHT, CUCTeMaTh3auus, MeTaaHaiu3. llonarue o
3aBUCUMOM W HE3aBUCUMOM TiepeMeHHOW. [lmaHupoBaHue SKCIEPUMEHTA.
[TocTranoBka u npoBepka runore3. Hyneas runoresa. [loustue BoIOOpKH U €€
JIOCTOBEPHOCTh. Pazdpoc B Omosiornueckux AaHHbIX. OIEHKa JTOCTOBEPHOCTH
MOJYYEHHBIX pe3yabTaTtoB. [[pUUMHBI HCKAXKEHUS PE3YJIbTATOB IKCIEPHUMEHTA.
[ToHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuielr 1 cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HWY», «buonoruueckue
cucrembl», «CBOWMCTBa XUBOW MaTepum», «YPOBHU OpraHU3alMUd KUBOU
npupoae», «CTpoeHue >XKUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEYECKOro opraHuszmay, «buoreonenos», «buocdepa», «Meroms
W3yYE€HUS )KUBOU MPUPOJIBD».

OGopynoBanue: JsabopaTopHoe  00OpyAOBaHUE JUIsi  IPOBEACHUS
HaOJIFOICHUM, N3MEPEHUM, IKCTIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb30BaHWE pA3TUYHBIX METOJOB IIPHU
W3YyYE€HUH KUBBIX CUCTEMY.

Tema 3. buosorusi KjieTku



Knerka — cTpykTypHO-(QyHKIIMOHANbHAA €IUWHUIA XKUBOTO. Hcropus
oTkpeITUsl KiIeTku. Paboter P. I'yka, A. JleBenryka. Knerounass teopust (T.
[IBann, M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUSI COBPEMEHHOMU
KJIETOYHOUW TEOPHUH.

Metoapl  MOJEKYJSIPHOM M KIETOYHOM OWONOTHHU: MHUKPOCKOMUS,
xpomarorpadusi, 35eKTpodope3, METOJ MEUYEHBIX aTOMOB, AU(dEepeHIINaTbHOE
HEeHTpU(PyrupoBaHue, KyJIbTUBHUPOBAHUE KIIETOK. M3yuenue GuxcuposanHvlx
K1emok.  OIJEKTpOHHas  MHUKpockonus. Kowughoxanvnas — mukpockonusi.
Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBann, M. llneinen, P. Bupxos, K.
M. bap.

Tabmumet u cxembl:  «CBETOBOM  MHUKPOCKOM»,  «JIEKTPOHHBIN
MHKPOCKON», «IcTOpus pa3BUTUS METOAOB MUKPOCKOTIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENapaThl pacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckas padora «l3ydeHne METOJOB KIETOYHON OHOJIOTUU
(xpomarorpadus, snekrpodopes, auddepeHmanbHOEe LHEHTPUPYTHUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3alus KJICTKU

XUMHUYECKUMN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona u €€ ponp Kak pacTBOpPHUTEINS, PEAre€HTa, Y4acTUE B CTPYKTYPHUPOBAHUU
KJIETKH, TeTUIOpErysiiui. MuHepanbHbIe BEIIECTBA KIETKH, UX OMOJIOrnyeckas
posib. POnb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelIeCTBAa KIETKH. buonornueckune nosmmepsl. benkwu.
AMMHOKHUCIOTHBIM  cocTaB  0enkoB. CTpPYKTypel O€IKOBOM  MOJEKYJIBI.
[lepBuunas cTpykTypa Oeyika, NEeNTUAHAs CBsI3b. BTopuuHas, TpeTUYHAs,
YyeTBepTUYHAs CTPYKTyphl. Jlenarypamus. ColictBa OenkoB. Knaccudukamms
0enkoB. buonornueckue pyHkuuu 0enkoB. /lpuonsi.

Yraesonbl.  MoHOcaxapuapl,  AUCaxapuiibl,  OJIUrOCaXapuipl U
nonucaxapuabl. OOmMA MJIaH CTpOeHUs U (PU3UKO-XMMUUYECKUE CBOWCTBA
yriieBoioB. buonornyeckue GyHKIIMU yrieBOI0B.

Jlunuael.  TmapodunbHo-runpodobHBIE  cBoiicTBa.  Knaccudukarus
nununoB. Tpurnunepuasl, Gochonunuasl, BOCKUA, CTepousl. buonornueckue
¢dbyukiuu aunugoB. OO0IMe CBONCTBA OMOJIOTHYECKUX MEMOpaH — TEKydecTb,
CIIOCOOHOCTh K CAMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK n PHK. CtpoeHne HyKIEMHOBBIX KHCIOT.
Hyxkneorunel. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JNHK — nBoitnas cnupanb. MecTOHaxoXxaeHue W Ouonoruyeckue (GyHKIUU
JIHK. Bunel PHK. ®yuxunu PHK B kitetke.

Crpoenune monekyssl AT®. Makpoapruueckue cBa3u B Mojekyie ATO.
buonorunueckue pynkuuu ATD. BoccTaHOBIEHHbBIE TEPEHOCYUKH, UX QYHKIIUU
B KJeTke. /[[pyeue uyxneosuompugpocpamor (HTD). CexBennpoBanue [IHK.
Memoowl cenomuxu, mpancKpunmoMuky, RPOMeoMUKU.

CrpykTypHas  Ouonorusi:  OMOXMMHYECKME W OuopuU3NUecKHe
UCCIIEIOBAHUSI COCTaBa M MPOCTPAHCTBEHHON CTPYKTYphl OHOMOJEKYI.
Mooenuposanue cmpykmypvl u  QyHkyui OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuwiii  ouzaun u opeanuueckuti cunmes OUOMONEKYT U UX
HEnpUpOOHbIX AHATI0208.

JdeMoHcTpanuu



[Toptpersr: JI. Ilomunr, dx. Yorcon, ®. Kpuk, M. VYwunkunc, P.
O®panknuH, ©. Caunrep, C. [Ipy3unep.

Junarpammel:  «Pacnpenenenue XUMHYECKUX JJIEMEHTOB B HEXUBOMU
npupone», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuuer u cxemsl: «llepuoanyeckas Tadaua XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MOJIEKYJIBl BOIB», «BemecTBa B cOCTaBe OpraHu3MoB», « CTpoeHHe
MOJIEKYJIbI Oenka», «CTpyKTypbl O€IKOBOM MOJEKYJb, «CTpOEHHE MOJIEKYJ
yrieBoJoB», «CTpoeHue MOJIeKyad JHMOUA0B», «HyKII€MHOBBIE KHCIOTBDY,
«Ctpoenue monekyiasl ATO».

OO6opynoBaHue: XUMUYECKAs TIOCY/1a U 000pyI0OBaHHUE.

JlabopaTtopnass paGora «OOHapyxeHue O€JIKOB C  IMOMOIIBIO
Ka4EeCTBEHHBIX PEAKIUID.

JlabopaTtopnass pabGora «lccinemoBaHue  HYKIEHMHOBBIX  KHCIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u pyHKIUN KICTKH

Tumbel KIETOK: DyKapuOTHYECKas M Ipokapuornyeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTHdyeckond kieTku. KiietouHas cTeHka OakTepuil u
apxeil.  OcoOeHHOCTH  CTpoeHUsi  TeTepoTpodHOM U aBTOTpOdHOI
MPOKAPHOTUYECKUX KIETOK. MECTO U pojb IPOKapHUOT B OMOLIEHO3aX.

Crpoerne ¥ (PYHKIMOHMpPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[Ina3matuueckass meMOpaHa (Tuazmaniemma). CTpyKTypa IIa3MaTHUYeCKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3 IUIa3MaTUYECKYyl0 MeMOpaHy:
naccuBHbIN (auddy3us, odneru€HHas audPys3us), aKTUBHbIA (NEPBUYHBIA U
BTOPUYHBIN aKTHBHBIN TpaHcnopT). [lomynponunaemocts MeMOpaHnbl. Pabota
HATPUI-KaJINUEeBOr0 Hacoca. DHAOLUUTO3: MUHOLUUTO3, (ParouuTo3. DK30LHUTO3.
Knerounast crenka. CTpykTypa W (YHKUMM KIETOYHOW CTEHKHM pACTEHUH,

rpu0OB.
[uronnasma. I{urozoms. [lurockener. JIBWKEHME  IUTOILIA3MBL.
Opranou bl KJICTKH. OnHomeMOpaHHbBIE OPTaHOU/IbI KJIETKH:

supomazMarudeckas cetb (IIIC), annapat ['onbaku, TU30COMBI, X CTPOCHUE
n QyHkuuu. B3auMocBsI3b OTHOMEMOpPAHHBIX OPraHOMAOB KIeTKU. CTpoeHHe
IpaHyJAPHOTO peTuKyiayma. Mexanusm nanpasnenus oenxos ¢ IIIC. Cunres
pacTBOpUMBIX O0eKoB. CHHTE3 KIIETOYHBIX MeMOpaH. ['nankuit (arpanyisipHbIN)
SHJOIUIa3MAaTHYeCKU peTukyinyM. CekperopHas QyHkuus anmnapata [ onbmxu.
Mooughukayus 6enxos 6 annapame I onvoocu. Copmuposxa benkos 8 annapame
Tonboorcu. TpancmopT BelIECTB B KIETKE. Bakyonu pacTUTENbHBIX KIIETOK.
Knerounsrit cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMJBI  KJIETKU: MUTOXOHAPHUM, TIIACTHUIBI.
Ilpoucxoocoenue  mumoxonoputi u  niacmuo.  Cumobuocenes  (K.C.
Mepeockosckuti, JI. Mapeynuc). Ctpoenne U (QYHKIUA MUTOXOHAPUN H
mactul. [lepBuuHble, BTOPUYHBIE U CI0KHBIE MIACTUIBI (POTOCUHTE3UPYIOIIUX
AYKapUOT. XJIOPOIIACThI, XPOMOILIACTHI, JEHKOILIACTHI BHICIIUX PACTECHUH.

HememOpanusie  opraHouasl  kietku  CtpoeHue U (QyHKIUU
HEMEMOpPAHHBIX  OpPraHOUJOB  KJETKU. Pubocombl.  [Ipomescymounvle
Gunamenmoi. MukpoduiameHTsl. AKmuHogvle Mukpoguiamernmol. MpIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueyHblX Kiemok. MUKpOTpyOOUKH.
Knerounsiit unentp. CrpoeHME © JBUKEHUE JKIYTUKOB M PECHHUYEK.
Mukpotpybouku uuromiasmel. LleHtpuons. benku, accoyuupogaunvie ¢
MUKpoguiamenmamu u Mukpompyooukamu. Momophwie 6enxu.



Snpo. OGonouka siapa, XpOMaTHH, KapuoIuia3Ma, SAPBIIIKYA, UX CTPOCHHE
u GyHKUU. SAnepHblid 0eaKoBbIM MaTpUKC. [IpoCTpaHCTBEHHOE PACIIONIOKEHUE
XpOMOCOM B HHTep(pa3HOM sjpe. Jyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — TUCTOHBL. /[[unamuxa sodepHot obonouxu 6 mumosze. oephviii
Mparcnopm.

Knerounsie BxmtoueHus. CpaBHUTEIbHAs XapaKTEPUCTUKA  KIIETOK
AYKapHUOT (pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanuu

[Toptpersr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuiel u cxeMbl: «CTpOCHHE AYKapUOTHYECKOU KIeTku», «CTpoeHue
KUBOTHOM  KJeTKu», «CTpoeHue pacTUTENbHON  KiIeTKu», «CTpoeHue
MUTOXOHAPUN», «SAapo», «CTpoeHne NpoKapruoTUUECKON KIETKI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENapaThl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGopaTtopnass padora «l3yueHue CTpOEHHUS KIETOK pPa3IUYHBIX
OpTaHU3MOB).

IIpakTnueckas padora «/3yueHue cBOMCTB KIETOUYHON MEMOpaHbI».

JlaGopaTopnasi pabora «lccienoBanue mia3Moin3a U JEmia3Moin3a B
PACTUTENIbHBIX KIIETKAX).

IIpakTuyeckass padora «l3yueHne JBMXKEHHS UUTOILUIA3MbI B
PACTUTENbHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB U NPpeBpPalleHUE JHEPIUH B KJIETKe

AccuMumSLMS U JUCCUMWISIUA — JIBE CTOPOHBI MeTabonu3ma. Tumsl
oOMeHa BemiecTB: aBTOTPO(MHBIA W TeTepoTpodHBIA. YuacThe KucCIopoda B
OOMEHHBIX MpoIleccax. DHEPreTuuecKoe oO0ecleueHre KIETKU: MpEeBpallleHHe
AT® B o0OMeHHbIX mporeccax. DepMEHTATUBHBIM XapakTep peakiui
KJIETOYHOTO MeTabonu3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M
nevctBus.  Kodepmentsl. Otauuus  (HEepMEHTOB OT  HEOPraHHMYECKUX
KaTanu3atopoB. benku-akTUBaTOpel U OEIKU-UHTHOUTOPHI. 3aBHUCHUMOCTD
CKOpPOCTH (hepMEHTATUBHBIX PEAKIINil OT pa3IMUHbIX (haKTOPOB.

[lepBUYHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB B KIETKE. PDOTOCUHTES.
AHoKkcueenHbvIli U oKkcucenHvll pomocunmes y oaxkmeputi. Ceemocobuparoujue
nUSMeHmvl U NUSMEHMbl PeaKyuoHHo2o yewmpa. Polb XIIOpOILUIaCTOB B
nporiecce orocuntesa. CeeToBasi u TeMHOBas (pa3bl. Domoosvixanue, Cs., Cy u
CAM-munvr  ¢oomocunmesa. IlpogyktuBHOCTH  (oTocuHTe3a. BnusHue
pa3nuYIHBIX (PaKTOPOB HA CKOPOCTh (poTocHHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XEMOCHUHTES. Pa3nooOpasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUpyrome O0akTepuu, Kele300aKkTepuu, cepodaKkTepun, BOJOPOIHBIE
OakTepun. 3HAUYEHUE XEMOCHUHTE3A.

AHas’poOHble opraHnu3Mbl. Buasl Opoxxkenusi. [IpoaykTel OpoxkeHUS U UX
WCIIOJB30BaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyaUTENH OOJIE3HEN.

AspobOHbBIE OpTaHU3MBlI. Drtanel SHEPTETUYECKOTO oOMeHa.
[TonroroButenpHbli  dTam. [nukonmn3 — OECKHUCIOPOIHOE paclIeTUICHUe
TJIFOKO3BL.

buonornueckoe okucneHue, UM KIIETOYHOE JbIXaHue. Poyib MUTOXOHIpHUI
B IIpoleccax OHOJOTHMYECKOTO  OKHCIeHHMs. llukiamdyeckue  peakiuu.
OxkucnurensHoe ¢ochopunupoBanue. JIHepeus MmemOPaAHHO20 2padueHma
npomonos. Cunmesz AT®.: paboma npomonnou ATD-cunmasvl. [lpeumyiecTra
a’poOHOro myTH oOOMEHa BEIIECTB Iepes; aHa’poOHBIM. DPGEeKTUBHOCTDH
ASHEPreTUYECKOro OOMEeHa.



JdeMoHcTpanuu

[Toprpersr: Jx. [Ipuctim, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenprapar, I1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuupl u  cxembl: «®DoOTOCHHTE3», «DHEPreTHYeCKuil OoOMEH,
«buocunres 6enkay, «CTpoeHue hepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOTI, o0opynoBaHue In:
MIPUTOTOBJICHUS] TOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass padora «/3yueHrne KaTAIMTUYECKONM aAKTUBHOCTH
(dhepMeHTOB (Ha IpUMEpE aMuJIa3bl WIN KaTaaasbl)y.

JlaGopaTtopnass paGora «M3yueHne (epMEHTATUBHOTO paCHICIIICHUS
MEPOKCHU/Ia BOJOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnass pabGora «CpaBHeHHEe TpoileccOB (oTocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE MIPOIIECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. HaciiencrBeHHass uHGOpMalUs U peajin3anus eé B KJIeTKe

Peakuun wmatpuuHoro cuHre3a. [IpyHOMO KOMIUJIEMEHTApHOCTH B
peakIusix MaTpUYHOTO cUHTe3a. Peanuzanus HacielICTBEHHOW HHQOpMaIuu.
['enetnueckuit koa, ero cBorcrBa. TpaHnckpunuus — Matpuusbli cuHte3 PHK.
[IpyHIMOB  TPAHCKPUINIIMU:  KOMIJIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTD,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemxe.
Hexooupyrowue PHK.

Tpancnsinua u e€ sranbl. Yuactue tpancnoptHbix PHK B Ouocuutese
Oenka. YcioBus OuocuHTe3a Oenka. KoaupoBaHue aMUHOKUCIOT. Poib
pubocoM B OMOCHHTE3€e OelKa.

Cospemennvie npedcmasienus o cmpoenuu 2enog. Opranuzaius reHoma y
MPOKApUOT U 3YKapUOT. Perynsinuns akTUBHOCTH T€HOB y NpOKapuoT. [ unoresa
onepoHa (®@. XKako6, XK. Mano). MoaexynsapHvie mexanusmvl IKCNpeccuu 2eH08
y aykapuom. Ponv xpomamuma 6 peeynayuu pabomwsr cenos. Perynsius
0OMEHHBIX MPOIECCOB B KieTke. KieTounslil romeocTas.

Bupycsl — HeklerouHbie (GOpMBI KU3HU W OOJIMTaTHBIC Mapa3UTHI.
CtpoeHue TpOCTBIX M CIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuOdaros.
Kuznennwiii yuxn J[HK-codepocawux eupycos, PHK-cooepacawux eupycos,
baxmepuogacos. Obpamuas mpancKkpunyus, pegepmasda, uHmezpasa.

Bupychsle 3abosieBaHusi uejoBeKa, JKHUBOTHBIX, pactenuit. CIIA/I,
COVID-19, couuanbuble 1 MEIUIITHCKUE TTPOOTIEMBI.

Buoungopmamuka: unmezpayus u ananuz dorvuiux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocudeckux Oauuvlx. Hanomexuonocuu 6 oOuonocuu u
meduyune. Illpoepammupyemvie  @ynkyuu 6Oenxos. Cnocobvt O0ocmasKu
JleKapcme.

JdeMoHcTpanuu

[ToptpeTtsr: H. K. Kosnbiios, /1. 1. UBaHOBCKHIA.

Tabmuuer m  cxembl: «buocuHTe3 Oenkay, «['eHeTHUECKHMH KOO,
«Bupyce», «bakrepuodarmny.

IIpakTuyeckast padora «Co3gaHrue MOJEIN BUPYCA.

Tema 8. /KusHeHHBIN MUK KJIETKHU

Knerounsiii nukn, ero mepuoiabl u peryianus. Uarepdaza um MuUTO3.
OcobeHHOCTH MpolieccoB, MpoTekarnmux B uHTepdasze. [loaroroBka KieTku K
nenenuto. Ilpecunrerndeckuid  (MOCTMUTOTHYECKUM), CHUHTETUYECKUU U
MMOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IEPUOIbl UHTEP(]a3bI.

Marpuunsiii cuate3 JIHK — permnmukanus. [Ipunnunsr perukanun JTHK:
KOMIUJIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIM CHHTE3, AHTUIIAPAILICIBHOCTD.



Mexanusm permukannu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u

TeloMepa3za. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHI. JIUmionmaHwsil u
rarjiouIHBIA  HAOOpBl XpoMoOcoM. ['oMoJioruyHbie XpoMocOMBL. IlomoBbie
XPOMOCOMEBI.

Henenue kietkn — Muto3. CTaauu MHUTO3a U MPOUCXOMSIINE B HUX
nporiecchl. Tunbsl Muto3a. Kapuokunes u nutokuHe3. buojgoruueckoe 3HaUeHUE
MHUTO3A.

Perynsuus Mutotrueckoro nukia kietku. [Iporpammupyemast kiietouHas
rudeb — anomnTo3.

Knerounoe siapo, xpomocombl, GyHKIIMOHANIbHAsA TeHOMUKA. Mexanuzmol
nponugepayuu, oupgepenyuposxu, cmaperus u eudbeau kiemox. «lugposas
KllemKkay — Ououngopmamuyeckue Mooeiu QyHKYUoOHUpPOBaAHUs KIemKU.

JdeMoHcTpanuu

Tabmauupl U cxembl: «OKW3HEHHBIN ITUKI KIETKW», «Murtos», «CTpoeHue
xpoMocom», «Pemmukanusa JITHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpompenapatel: «Mwuto3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGopaTtopnass  padora  «l3yueHue XpoMOCOM Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlabGopaTtopnass pabora «HaOmoneHue muTOo3a B KIETKAaX KOHYMKA
KOpelIka Jiyka (Ha TOTOBBIX MUKpOIIpenapaTax ).

Tema 9. Ctpoenne u GpyHKIIMH OPraHU3MOB

buonorunueckoe pazHooOpaszue OPTraHU3MOB. OIHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUSI U KUZHEACSATEIbHOCTH  OJHOKJIETOYHBIX
OopraHu3MoB. bakTepuu, apxeu, OJHOKJIETOUHbIE TPUOBI, OJHOKIECTOYHBIC
BOJIOPOCIH, Apyrue npoTUcThl. KoloHUANbHbIE OPTaHU3MBI.

B3aumocBsi3p uyacTei! MHOTOKJIETOYHOTO OpraHu3ma. TKaHU, OpraHbl U
cucTtemMbl opranoB. Opranu3M Kak €IMHOE 1enoe. ['omeocTas.

Txkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHasl,
MOKPOBHAsI, MPOBOJISINAS, OCHOBHAsA, MeXaHudeckas. OCOOEHHOCTH CTPOCHMUS,
(yHKIUN 1 pacnoyioKeHHs TKaHEel B OpraHax pacTeHUM.

TkaHu )KUBOTHBIX U 4eJIOBEeKA. THUIBI )KUBOTHBIX TKAHEH: SMUTEINATbHAS,
COeIMHUTEIbHAsL, MbIlIeuHasi, HepBHas. OCOOCHHOCTH CTpOEeHUsA, QYHKIUN U
PacCIONOKEeHUS TKAaHEH B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W T€HEpPAaTUBHBIE OpraHbl pacTeHuil. OpraHsl U
CUCTEMbl OPTraHOB >KUBOTHBIX M 4eyoBeka. DYHKIMM OPraHOB U CHUCTEM
OpPraHoB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. Hapyxublii U BHyTpeHHUM ckener. CTpoeHue u
THUIIBI COCTMHEHUS KOCTEM.

JIBi>keHre OpraHu3MoB. JIBUKEHUE OJHOKJIETOYHBIX OPraHU3MOB:
aMEO0ouIHOE, KTYTUKOBOE, pECHUYHOE. JIBU)KEHNE MHOTOKJIETOYHBIX PACTCHHUI:
TPONU3MBI U HACTUU. [[BM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX U YEJIOBEKa:
MbllieyHasi cuctema. Pediekc. CkeneTHbIe MBIIIIIBI U UX paboTa.

[luranue opranusmoB. Ilorjomenue BOABI, YIJIEKHUCIOrO Traza U
MUHEPAJIbHBIX BEHIECTB pacTeHUusMU. [IuTanue >kMBOTHBIX. BHyTpuUnonoctHoe
U BHYTPUKIETOYHOE muileBapeHue. I[lutaHue ™NO3BOHOYHBIX IKHUBOTHBIX.
Otnensl  OUIIEBApUTENBLHOrO  TpakTa.  [luieBapuTenbHBIE  KEJE3HI.
[TumeBapuTenbHas cucTeMa YeJIOBEKa.



Jlpixanne opraHu3moB. JlpixaHue pacTeHuil. J[pIXaHWE KUBOTHBIX.
Huddy3us razoB uepe3 moBepxHOCTh KieTku. KoxkHoe apixanue. JlpixarenbHas
MoBepXHOCTh. JKabepHoe U mnéroyHoe apixaHue. JlpIXaHHWE TMMO3BOHOYHBIX
KUBOTHBIX M 4YEJIOBEKA. OBOJIOLUHWOHHOE YCIIOXXHEHUE CTPOCHHUS JIETKHUX
MO3BOHOYHBIX JKMBOTHBIX. JIpIxaTenpHass cHUCTEMa 4YeloBeKa. MexaHus3Mm
BECHTWIALIMM JIETKUX Yy TNTHI] U MICKONUTAKOMNX. Perynsnus abIXaHUs.
JIp1xaTeabHbIe 00BEMBI.

TpaHcnopT BEmIECTB y OPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTEHHIA.
TpaHcnopT BemEecTB y XUBOTHbIX. KpoBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHast cucrema NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIIbI U KpoBb. Kpyru kpoBooOparmieHus. IBOJIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX KUBOTHBIX.
Pabota cepana u e€ perynsuusi.

Brinenenue y opranusmoB. Beinenenue y pactenuil. Beigenenwe y
KUBOTHBIX. CoKpaTuTenbHble Bakyosin. Opransl BbiaeneHus. DunbTpanus,
CeKpelusi M O00paTHOE€ BCAachlBAaHME KaK MEXaHU3Mbl pabOThl OPTraHOB
BbiiesIeHUsA. CBSI3b TMOJIOCTH TE€la C KPOBEHOCHOM W  BBIICIUTEIbHON
cucrteMaMH. BplgeneHne y MO3BOHOYHBIX >KMBOTHBIX W 4enoBeka. [loukwm.
Crpoenue u pynkunonupoBanue HeppoHa. OOpazoBaHrEe MOUH Y YEIOBEKA.

3amura y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3sMoB. CHopsl
OakTepuil M LUCTHI MPOCTEUIIHUX. 3allUTa y MHOTOKIJIETOYHBIX PpaCTCHUI.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUTHI. DUTOHIUBI.

3amuTra y MHOTOKJIETOYHBIX XHUBOTHBIX. [IOKpOBBI M HMX MPOU3BOIHEIE.
3amura opranuzma ot Oose3Heil. IMMyHHas cuctema yenoBeka. Kinetounslii u
ryMOpaJbHbIH UMMYHUTET. BpoxAEHHBIN U NPUOOPETEHHBIN crienupuyecKuit
UMMYHUTET. TeopHs KIIOHaIbHO-ceNeKTUBHOr0o nMmyHurera (I1. Dpaux, ©. M.
bepuner, C. ToneraBa). BocmamurenbHble OTBETHl OpPraHu3MoOB. Poib
BPOXKAEHHOTO MIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxxumocTeh W perysamus |y OpraHu3sMoB. PaszapaxxumMocts y
OJHOKJIETOYHBIX OpraHm3MoB. Takcucel. Pa3zgpaxumMocTs W peryiasuus y
pacteHuid. POCTOBBIE BEMIECTBA U UX 3HAYEHHUE.

HepBnasi cucrema u pednekTopHas peryisiuus y >KUBOTHBIX. HepBHas
cucteMa W €€ OTHAENbl. JBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS HEPBHOMN
CHUCTEMBI Yy >XUBOTHBIX. OTIENBI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKHUBOTHBIX.
Pednekc u pednexropnas ayra. bezycioBHble U yClIOBHBIE peIICKCHI.

['ymopanbHas peryJyisinys U SHIOKPUHHAS CHCTEMA KUBOTHBIX U YEIOBEKA.
JKenespl HSHIOKPUHHOW CHCTEMBI M WX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW M 3HAOKPUHHON cucteM. [umnoramamo-runodusapHas
cUCTEMA.

JdeMoHcTpanuu

[Toprper: U. I1. I[1aBnos.

Tabmuiel u cxembl: «OIHOKJIETOYHBIE BOAOPOCIHN», «MHOTOKIETOYHBIE
Bojtopocin», «bakrepum», «lIpocreitmme», «Opranbl HBETKOBBIX PACTCHUN,
«CucTeMbl OpraHoB IMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cucteMbl», « CTpoeHue cTelsy,
«CTpoeHne JIMCTOBOM MIACTUHKW», « TKaHW >KUBOTHBIX», «CKEJIET YEIOBEKay,
«ITnmeBapurenbHas cucrtema», «KpoBeHocHass cucrema», «JlpIxarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MpbllieuHas cucremay,
«BblenurenbHas cuctemay, « JHIOKpPUHHAS cucteman, «CTpOeHUE MBI,
«Ammynurery, «KumeyHomonoctHeie», «Cxema TUTaHUS  PACTCHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKHUBOTHBIX», «CTpPOEHHE THAPBD,



«Ctpoenue mianapun», « BHyTpeHHEe CTpOeHHe J0XKIeBOro uepss», «HepBHas
cuctema peid», «HepBHas cucrema narymkw», «HepBHas cucrema
npecMbikatomuxcs», «HepBuas cucrema nruny, «HepBHas cucrema
MJIEKOTIUTaOMKXy», «HepBHas cucrema deinoBekay, «Pedriekcy.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENapaThl OAHOKIECTOYHBIX
OpraHW3MOB, MHKpOMpenaparbl TKaHEW, PaKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISIPhl KOMHATHBIX paCcTeHUM, repoapuu
pacTeHMI pa3HBIX OTJEJIOB, BIIAXKHBIE MpenapaTbl >XUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUIEKIIMA OECIO3BOHOUYHBIX >XHUBOTHBIX, CKEJET YelOBEKa,
obopynoBaHue JyUisi JEMOHCTpAlMd TOYBEHHOTO W BO3AYIIHOTO MHUTAHUS
pacTeHMi, pacileryieHus Kpaxmaiaa U OelIKOB MojJ JeHcTBUEM (PepMEHTOB,
o0opynoBaHue sl JEMOHCTPAIlMU OMNBITOB MO HW3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKUX, MEXaHW3Ma JbIXaTEIbHbIX JIBH)KEHUN, MOJENIU TOJIOBHOTO
MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3yueHue TkaHE paCTEHUIN.

JlaGoparTopHasi pabora «/3yueHue TKaHEe KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHoOkeHUE M Pa3BUTHE OPTaHU3MOB

®opmMbl pa3MHOKEHHSI OPraHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U
noioBoe. Buasl 0Oecnosoro pa3MHOXEHUS: MOYKOBAHHE, CIOPYJISIHS,
(dbparmeHTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxenue. [lonoBbie KIIETKH, WK rametsl. Meio3. Ctaauu
Mmeito3a. IloBegenune xpomocom B wmenose. Kpoccunrosep. buonormueckuit
CMBICJI M€eii03a U MOJIOBOTO Tpoiiecca. Meio3 U ero MecTo B )KU3HEHHOM IIUKJIE
OpraHU3MOB.

[IpenzapoasimeBoe paszsurue. I'amerorene3 y KuBOTHbIX. [losioBbIE
xene3bl. OOpa3oBaHMe M pa3BUTHE TMOJOBBIX KieTok. Crnepmartorene3 u
ooreHe3. CTpOeHUE MOJIOBBIX KJIETOK.

OmnnofaoTBOpeHHE U AMOPUOHANIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOEe pa3BUTHUE OPraHU3MOB (OHTOrEHE3). DMOPHOJIOTHS —
HayKa O pPa3BUTHM OPraHu3MoB. Mopgoecenez — 00Ha u3 21a8HuIX npoobem
ambpuonocuu. Konyenyus mopgocenoe u mooderu mopgoeenesa. Craguu
AMOpHuOreHe3a >KUBOTHBIX (Ha mipuMepe Jmsrymku). JpoGnenue. Turmbl
npoOnieHus. Jlemepmunuposannoe U HeOepMUHUPOBAHHOe  OpobieHue.
bracmyna, muner 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOMUTAIOIIUX.
3apoJbIieBble JUCTKU (TracTpyJisiiusi). 3akiiaJika OpPraHOB U TKaHEeW u3
3apOJBIIIEBLIX JIUCTKOB. B3anmHOe BIuAHME YacTed pa3BUBAIOLIETOCS
3apojpiiia (AMOpUOHANIbHAS MHAYKIKS). 3aKIaKa MIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3yJbTaT HepapXU4YeCKUX B3aWMOJICUCTBUN TeHOB. BinusHue Ha
AMOPHUOHATBHOE PA3BUTHE PATUYHBIX (PAKTOPOB OKPYKAOLIEH CPEIBI.

Poct u pa3Butue xkuBOTHBIX. [locTaMOpuoHnansHbiil nepuoj. Ilpsimoe u
HempsMoe pa3Buthe. Pa3Butue ¢ Meramopdo3om y OECIO3BOHOYHBIX U
MO3BOHOYHBIX XUBOTHBIX. bHOIOTHYecKOe 3HAYEHUE MPSMOTO U HEMPSIMOTO
Pa3BUTHUS, UX PACOPOCTPAHEHHE B MpUpoje. TUlbl pocTa >KMBOTHBIX. DaKTOPHI
peryJiliid pOCTa KUBOTHBIX M uyejoBeka. CTaauud MOCTAIMOPUOHAIBHOTO
pPa3BUTHUS Y )KUBOTHBIX U uenoBeka. [lepuoibl onToreHesa yenoneka. CtapeHue
U CMEPTh KaK OMOJOTUYECKHE MPOIECCHI.

Pazmuoxenue u pasButue pacteHuit. 'amerodut u cnopodut. Meiio3 B
KU3HEHHOM IMKie pacteHuil. OOpa3zoBaHue CIOp B IIpoliecce Meko3a.
I'ametorene3 y pactenuil. OIUIOOOTBOPEHHE M PA3BUTHUE PACTUTEIBHBIX



opranu3MoB. J[BoilHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHui. OOpa3zoBaHue
Y Pa3BUTHE CEMEHU.

MexaHu3MBbl PEryJISIIUA OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. Hapamun, X. [lIneman.

Tabmunpl U cxeMbl: «BerertatuBHoe pasMHOkeHHE», «THUIBI Oecmoioro
pa3MHOXEHUD», «Pa3zMHOXKEHNE XJIaMUIOMOHAIb», «Pa3MHOXEHHUE 3BIIICHBDY,
«PazmHOXeHue  ruape», «Meio3z», «XpoMocombl»,  «l'aMmeToreHesy,
«CTpoeHne ANLEKIECTKH U cuepMaTo3ouaa», « OCHOBHBIE CTaIMU OHTOTEHE3a»,
«IIpssimoe u Hempsimoe pa3ButTue», «Pa3BuTue MalcKoro xyka», «Pa3Butne
capaHun», «Pa3BuTHe JATyIIKW», «/[BOMHOE OIUIOJOTBOPEHHE Y ILIBETKOBBIX
pactenuin», «CTpoeHHE CeMsSH OAHOAOJIBHBIX W JBYAOJIBHBIX PAaCTEHUI,
«OKW3HEHHBII LMK MOPCKOM  KamycTbDy, <« KU3HEHHBIA IUKJI MXay,
«OKu3HEeHHBIN UK NAITOPOTHUKAY, <« KM3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpenapaThl SUIEKIECTOK U
CIIEpMaTO30UI0B, MOAENb «L{UKI pa3BUTHS JATYIIKHY.

JlaGoparopHasi padora «M3yueHune CTpOEHHsS TOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax».

IIpakTnyeckas padora «BrIsiBIeHME TPHU3HAKOB CXOJACTBA 3apOJbIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHasi padora «CTpoeHME OpraHoB Pa3MHOXKEHHUS BBICIINX
pacTEHUI.

Tema 11. I'eHeTHKa — HAyKa O HACJEACTBEHHOCTH M M3MEHYHMBOCTH
OpPraHu3MoB

Hcropust CTaHOBIIEHHS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter I
Menpgens, I'. ne ®pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B PA3BUTUH
renetuku. Padotel H. K. Konsmora, H. 1. BaBuora, A. H. beno3zepckoro, T
. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TE€HETUYECKHE TIOHSATUS M CHUMBOJIBL. ['OMOJIOTHYHBIE
XPOMOCOMBI, aJUICIIbHBIE T€HBI, ATBTCPHATUBHBIC MPU3HAKW, JOMHHAHTHBIA U
pEeLIECCUBHBIN MPHU3HAK, TOMO3WUT0Ta, TeTePO3UT0Ta, YHUCTAs JIUHUSA, TUOPUJBI,
reHotun, GeHoTur. OCHOBHBIE METOALI TEHETHKH: THOPHI0IOTHYECKUH,
HUTOJIOTUYECKUN, MOJIEKYJISIPHO-T€HETUYECKU .

JdeMoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®uwimmnuenko, H. B.
TumodeeB-PecoBckuid.

Tabaunpl U cxembl: «MeToIbl TeHETUKNY, «CXEMBbI CKPEIITUBAHUS).

JlaGopaTopHass pabora «JIpo3oduna kKak OOBEKT TEHETHUYECKUX

HUCCIIEI0OBAHUIT.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemBanue. IlepBbiii 3akoH MeHuens — 3aKoH

eIMHOOOpa3uss THUOPUIOB TEpBOro TMOKOJeHHsA. [IpaBuio JOMUHUPOBAHMS.
Bropou 3akoH Menpaenss — 3ak0oH pacuienyieHusl mpu3HakoB. L{uromornyeckue
OCHOBBI MOHOTHOPHUTHOTO CKpEITMBaHus. [ UMOTE3a YMCTOTHI TaMeT.

Ananusupyroliee CKpEIlMBaHUE. [TpomexxyTounbIf Xapakrep
HacnenoBaHus. Paciienyienue npu3HakoB IPU HEMOJIHOM JTOMUHUPOBAHUM.
Hurubpunnoe ckpemuBaHue. Tpetuil 3akoH Menzaens — 3akoH

HE3aBUCHUMOI'O HaCJICa0OBaHU IIPHU3HAKOB. ]_[I/ITOJ'IOFI/I‘IGCKI/IC OCHOBbBI
,I[I/IFI/I6pI/II[HOFO CKpCIIBaHMA.



CuerieHHoe  HaciefoBaHue mnpusHakoB. PabGotei  T. Moprana.
CuenyeHHOEe HACIEIOBAHUE T'E€HOB, HAPYUICHUE CLEIJICHHUS MEXJy T'€HaMHu.
XpOMOCOMHAas TEOPHUs HACIEACTBEHHOCTH.

I'eneTnka noma. XpoOMOCOMHBIA MEXAHU3M ONPEAEIICHHS To1a. AyTOCOMBI
U TIOJOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M  TETEPOraMeTHBIM  MOJL.
I'eHeTnueckass CTpyKTypa NOJIOBBIX XpOMOcOM. HacnenoBaHne mDpU3HAKOB,
CUEIUICHHBIX C TTOJIOM.

I'eHotun kak wenoctHas cucrema. [lmeloTponusi — MHOKECTBEHHOE
NEUCTBUE TeHa. MHOXKECTBEHHBIM ajuienn3M. B3auMoJIeiicTBHE HEaIEIbHbBIX
reHoB. Kommiemenrapaocts. Onucras. [lomumepus.

['eHeTHYECKMIT KOHTPOJIb PA3BUTHSI PACTECHHH, KUBOTHBIX M YEJIOBEKa, a
Takke (U3UOJIOTHYECKUX MPOIECCOB, MOBEICHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTnyeckne MeXaHM3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS
«XO3SIMH — TapasuT» M «XO03iUH — MHUKpOOMOM». ['€HeTHYeCcKHE acCIeKThI
KOHTPOJISI U U3MEHEHUSI HACJIeACTBEHHOW MH(OPMALIUK B MIOKOJICHUSX KIIETOK U
OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmumer 1 cxembl: «llepBbiii U BTOpO#l 3akoHbl Mennens», «Tpertuit
3aKOH Mennensy, «AHanmusupyroniee CKpEIIBaHUEY, «Henomnnoe
nomMuHupoBaHue», «CIlIeTieHHOEe Hacjel0BaHUuE MPU3HAKOB Y APO30(PUIIBDY,
«'enetnka mnona», «Kapuotun yenoBeka», «Kapuotum 1npo30duiib,
«Kapuotnn nTune», «MHOXKECTBEHHBIM —aienu3M», «B3aumojeincTBue
TE€HOB.

OOGopynoBaHue: MOJAENHb MJi JIEMOHCTpPAIIMM 3aKOHOB €JUHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJEHUS M paACHICIJICHUS] TPU3HAKOB, MOJAENb JUIs
JEMOHCTPALlUM 3aKOHA HE3aBUCHUMOTO HACJIEAOBAHUS NPU3HAKOB, MOJENb JJIs
JEMOHCTpPALUK CUEILNICHHOTO HACJIEAOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporpenapar: «/po3odunay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOIO
CKpEILUBaHUA Y APO30(PUITBD.

IIpakTnueckas padora «l3yueHue pe3ynbTaToOB AUTHOPUHOTO
CKpEILUBaHUA Y APO30(PUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeisl mpu (popMupoBaHUU (EHOTHUIIA.
N3MeHunBOCT, NpU3HAKOB. KadueCTBEHHbIE W KOJIMYECTBEHHBIC ITPU3HAKHU.
Bubl 13MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

MoaudukannoHHas HW3MEHYUMBOCTh. Poib cpeasl B (OpMUPOBAHUU
MOU(DUKAITMOHHON W3MEHYUBOCTH. Hopwma peakuuu IpU3HAKA.
Bapuanuonnsiii psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa
MOU(DUKAIIMOHHOW U3MEHUUBOCTH.

I'eHoTHIIMUECKas HU3MCHYHUBOCTB. CBoiicTBa T€HOTHUIIMYECKOU
HU3MCHYHMBOCTH. BI/II[I)I FeHOTUIIMYECKON H3MEHYUBOCTH: KOM6I/IHaTI/IBHaH,
MyTalorOHHas.

KomOnHaTuBHasT M3MEHYMBOCTh. Mei03 M MOJIOBOM MpoIlecC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTU. Poiib KOMOMHATUBHOW W3MEHYHMBOCTH B
CO3/IaHUY TeHETUYECKOTO pa3HO0Opa3us B Mpejaenax OJJHOTO BHUA.

MyTtauroHHas U3MEHYMBOCTb. BHUABI MyTalui: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HWHAYLUUPOBAaHHBIE MyTaluHh. SnepHble U
nuToruiazMaTuueckue  myranuu. (COMaTM4ecKMe W IOJOBBIE  MYTAIUU.
[IpruriHB BO3HUKHOBEHUS MyTalldii. MyTareHsl U UX BIUSHUE HA OPraHU3MBL.



3aKOHOMEPHOCTH MYTAIMOHHOTO MPOLECCa. 3aKOH TOMOJIOTUYECKUX PSAOB B
HacnencTeeHHoi nu3menuuBoctu (H.M. BaBunos). BHesaepHas U3MEHYHMBOCTD U
HACJIECTBEHHOCTb.

Dnueenemuxa u OSNUSEHOMUKA, pPOJb INUCEHEMUYECKUX (HaKkmopos 8
HACe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H. . BaBunos.

Tabmuupl u cxeMbl: «Bumgbl wm3aMeHunBOCTHY», «MoauduKamuoHHAS

U3MEHYUBOCTHY, «KombOuHaTuBHas U3MEHYUBOCTbY, «Menosy,
«OmnogotrBopenuey, «l'eHernueckne 3a0o0jeBaHUA  YelOBEKa», «Bumuel
MYTaLum».

OO6opynoBaHue: KUBbIE U repOapHbIe IKIEMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHk# (poTtorpadun) > KUBOTHBIX C PA3IMYHBIMU BUIAMU U3MEHYUBOCTHU.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(DUKAIIMOHHOW U3MEHYMBOCTU. [locTpoeHune BapuUAllMOHHOTO psAla U
BAPUALIUOHHON KPUBOW».

IIpakTnueckas padora «Mytauuu y J1po3oduiibl (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 14. I'eneTnka 4eJsioBeka

Kapuorun yenoseka. MexayHapoiHas mporpamMma MCCIIeIOBaHUs T€HOMA
4yejaoBeKa. MeTonbl H3Yy4YEHHs] TEHETUKHA 4YEJIOBEKA: TIE€HEaJOTM4YEeCKUH,
OJIU3HEIIOBBIM, IIUTOTCHETUUECKUI, MOMYJISLIMOHHO-CTATUCTUYECKU N,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpeMeHHOE  ONpEIeNIeHue  TEeHOTHMA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C TOMOIIBIO
[111P-ananu3a. HacnencTBeHHple 3a00jieBaHUsA  YeJOBEeKa. [ e€HHbIE U
XpOMOCOMHBIE  0oJie3HH  4yenoBeka.  boiesHn ¢ HaclneJICTBEHHOM

MPEIPACIIONIOKEHHOCTHIO. 3HaueHue MEIUILIMHCKOU TCHETUKU B
MPEIOTBPAIICHUN W JICUCHUHU T€HETHYECKHX 3a00JIeBaHMI 4delloBeka. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE. CTBOJIOBBIE KJIETKH. [Tonsitue

«TEHETHUYECKOT0 Tpy3a». OTHUUECKHME AacHeKThl HUCCIeJOBaHUM B o0JacTu
peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (axkTopsl MOBBINIEHHON YYBCTBUTEIBHOCTH YEJIOBEKA K
¢u3myeckoMy M XUMHYECKOMY  3arpsA3HEHHUIO  OKPYXKalollled  Cpelibl.
['eHeTHueckast mpeapacnoIOKEHHOCTh YEJIOBEKA K MTaTOJIOTHSIM.

JdeMoHcTpanuu

Tabnuiet u cxembl: «Kapuortumn yenoBekay, «MeTobl U3yUYeHUsS] TEHETUKHU
yeJaoBeKay, «I eneTnueckue 3a00J1eBaHUS YETOBEKaY.

IIpakTnyeckas padora «CocTaBiI€HHUE U aHATIA3 POJOCITOBHOM.

Tema 15. Cesekuusi Opranu3dmMoB

JloMecTUKaysi ¥ CEJEKIUA. 3apOKIACHHUE CEJICKIIMA W JIOMECTUKAIIHU.
VYuenne H. WM. BaBunoBa o lleHTpax mDpOMCXOXACHUS W MHOTOO0Opasus
KYJIbTYPHBIX pacTeHui. PoJib cenexknuu B CO34aHUM COPTOB PACTEHHN U MOPOJI
*KUBOTHBIX. CopT, mopoja, ImTaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HacjeacTtBeHHon wu3MmeHunBoctM H. WM. BaBumioBa, ero 3HaueHue s
CEJIEKIIMOHHOM pabOoTHI.

Metoasl cenekiMoHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM U
WHJUBUAYAJIbHBIA.  JTanbl  KOMOWMHAIIMOHHOW  ceiekuuu.  McmbiTanue
npou3BoaUTeNIed Mo MOTOMCTBY. OTOOp MO TEHOTHUNY C MOMOUIBIO OIEHKHU
(eHoTUIa MOTOMCTBA U OTOOP IO TeHOTHUITY ¢ moMonisto ananuza JJHK.

HcKkyccTBeHHBI  MyTareHe3 Kak METOJ  CEJEeKIMOHHOM  paloThl.
PagnanMOHHBIN M XUMHYECKHM MyTareHe3 KaK HWCTOYHUK MYyTalud y



KyJIbTypHBIX (opM opraHu3moB. Vcrmosib30BaHHE T€HOMHOI'O PEeIaKTUPOBAHUS
1 MeTofoB pexkoMOuHanTHBIX JIHK st momyueHust uCX0HOTO Marepuana Jjist
CEJICKIUH.

[Tomyuenne MTOJIUTLIONIOB. BuyTtpuBnaoBas rudopuIn3aIus.
bnuskopoAcTBEeHHOE — CKpellMBaHue, WM  UHOpuauHr. HeponcTBeHHOE
CKpellluBaHue, win ayTopuauur. I'erepo3uc u ero nmpuuuHbl. Vcnonib3oBaHue
reTepo3uca B cenekuuu. Otnanéunas rudpunuzanus. [Ipeogonenue Gecrmoaus
MEXBHUJOBBIX THOpPUIOB. JOCTHXKEHMSI CENEeKIMU PACTEHUHW U KUBOTHBIX.
«3enénas peeonoyusy.

CoxpaHeHUE U U3YUYECHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHI
U UX JUKAX PpOJAWYEd Uil CO3JaHUsS HOBBIX COPTOB U THUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX KYJIbTYp. H3yuenue, coxpamenue u ynpaeieuue
CeHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOGbIX
HCUBOMHBIX 6 YENAX YIYUULeHUS CYWecmEYIouWuUx U CO30aHUs HOBbLX HOPOO,
JUHULL U KPOCCOB, 8 MOM HYUCIe C NPUMEHEHUEeM COBPEMEHHbIX Memooo8
HAYYHBIX UCCTIe008AHUL, NEPedosblX UOel U NepPCneKMUBHBIX MeXHOI02ULL.

JdeMoHcTpanuu

[Toptpers: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. II.
JIyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiet u  cxembl: «LleHTpbl TPOUCXOXKIEHUS W MHOrooOpaszus
KYJIbTYPHBIX PacTeHUW», «3aKOH TOMOJOTHYECKUX PSAOB B HACJIEACTBEHHOU
u3MeHuuBoCcTH», «Metonbl cenekuun», «OTaan€HHass TUOpUIU3AIUY,
«MyTtareses».

JlabopaTtopHasi pabGora «l3ydyeHue COPTOB KyJbTYpHBIX DPAacCTEHHU H
MOPOJA JOMAIIHUX )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METONOB CEIIEKINU PACTCHUIN.

IIpakTuyeckas: padora «lIpuBuBKa pacteHU.

JKcKkypeusi «OCHOBHBIE METOJbl U JOCTHMKECHUS CEIEKIMU PACTCHHN U
KUBOTHBIX  (Ha  CEJIEKIMOHHYIO CTaHLIMI,  IUIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIICTBO, B Ja0OpaTOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKast OMOJIOT U

OOBeKThI, UCIONIb3yEeMble B OMOTEXHOJIOTUM, — KIETOYHBIE U TKaHEBbIC
KyJIbTYpbl, =~ MHUKPOOPTaHU3MbI, KX  XapaKTepUCTUKA. TpaauuuoHHAas
OMOTEXHOJOTHS: XJIEOOMEeUeHHe, TMONyYeHUE KHUCJIOMOJOYHBIX MPOAYKTOB,
BUHOJIeNMe. MukpoOuonornyeckuit cuHTe3. OOBEKThI MUKPOOUOIOTHUUECKUX
texHonorui. [IpousBoacTBO O€lika, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTMK U MHCTPYMEHTOB LIEJICHANPABIEHHOTO WU3MEHEHHUS
U KOHCTPYUPOBAaHUSI TE€HOMOB C IEJIbI0 TMOJYYEHHS OpPraHu3MOB U UX
KOMIIOHEHTOB, COAEPKAINX HE BCTPEUAIOIIUECS B IPUPOIE OMOCUHTETUYECKUE
My TH.

Knerounas naxenepus. MeToasl KyJIbTypbl KIETOK U TKaHEW PACTECHUU U
KUBOTHBIX. KpuoOanku. ComaTuueckas THOpHAM3AIMA W COMaTHYCCKHUH
sMOpuorenes3. Mcnonb3oBaHue rarjiouoB B CEIEKIUU pacTeHuil. [lonyuenue
MOHOKJIOHAIbHBLX anmumerl. Hcnonvzoeanue  MOHOKIOHANbHBIX u
NOTUKTOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexkoHcTpyKkuMs ~ AMUEKIETOK U KIOHUPOBAHUE  KUBOTHBIX. Meron
TPAHCIUIAHTALINY SIIEP KIETOK. TexHono2uu 0300po6ieHus, Kyibmueupo8anus u
MUKDPOKAOHANTLHO20 PASMHOINCEHUS CENbCKOXO3AUCTNGEHHBIX KYAbMYD.

XpoMOCOMHasi U Te€HHas WHXEHepHs. VICKyCCTBEHHBIM CUHTE3 T€Ha U
koHcTpyupoBanue  pexoMOuHanTHeix JHK.  Cozdanue  mpanceennvix



opeanuzmog. JIOCTM>KEHUST M TEPCHEKTHBBl XPOMOCOMHOW MW TE€HHOMU
WHXEHEPHUH. DKOJIOTMYECKUE U ITHUECKUE MPOOJIEMbl TEHHOW MHKEHEPHH.

MenunuHckue OuorexHosoruu. lloctreHomHass wu@poBas MeIUIMHA.
[MIIP-auarnoctuka. MeTa00JOMHBI aHalu3, TEHOIEHTPUUYECKUI aHaINu3
[IpOTEOMA YEJIOBEKa I OLEHKU COCTOSIHHUS €ro 340poBbi. lcnoiab3oBaHue
CTBOJIOBBIX KJIeTOK. TapretHas Ttepanust paka. 3D-OuoumnxeHepus s
pa3paboTKN (YyHIAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOTWU, CO3daHUs
KOMIUIEKCHBIX TKaHEW COYeTaHUEM TEXHOJIOTUN TPEXMEPHOr0 OMOMPUHTUHTA U
ckadgonuHra s peleHus 3a1ad NepCoOHATN3UPOBAHHON METULIUHBI.

Co3nanue BEKTOPHBIX BAKIIUH C IIEJIbI0 00ecreueHns KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneii OPBU, ycTtaHOBiIeHHE MOJIEKYJIAPHBIX MEXaHU3MOB
¢yukiuonupoBanus PHK-comepxamux BHpPYCOB, BBI3BIBAIOIINX  0CO00
OIacHbIE 3a00JIEBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuupt u  cxemsl:  «/cnoiap30BaHME  MUKPOOPTraHU3MOB B
MPOMBILIIJIECHHOM  IPOU3BOACTBe», «Knerounas wuHxeHepusi», «[eHHas
WHXXECHEPUS».

JlabopatopHast padora «/3yueHue oObeKTOB OMOTEXHOIOTUNY.

IIpakTuueckast padora «llonydeHne MOJIOYHOKUCIBIX IPOITYKTOBY.

IKCKypeusi «bHOTEXHONMOTHS — BaKHEWIIAs INPOU3BOAUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOACTBO)».

11 KVIACC

Tema 1. 3apoxkaenue u pa3BuTHe IBOJIOLUMOHHBIX NMpeACTABJIEHUI B
OnoJioruu

OBomtonmonHass teopust Y. J[lapBuna. IIpennochulkn BO3HMKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4yHas aesTenbHocTh Y. [lapBuHa.

JIBwxye cuiabl  sBodonuu  BujmoB 1o Y. JlapBuHy (BBICOKas
MHTEHCUBHOCTb Pa3MHOXKEHHUS OpPraHW3MOB, HACJIEACTBEHHAs H3MEHUYHUBOCTD,
O0opb0a 3a CyIlecTBOBaHKE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernueckod teopuu sBomtounu (CTDI). HelrpanbHas
teopusi a3Boyonuu. CoBpeMeHHash SBOJIOIMOHHAsA Ouonorus. 3HAUYEHUE
ABOJIIOIIMOHHOW Teopur B (POPMHUPOBAHUM €CTECTBEHHO-HAYUYHOU KAPTUHBI
Mupa.

JdeMoHcTpanuu

[Toptpetsr: Apucrorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. dapun, C. C. UerBepukos, U. U. llImaneraysen, k. Xongens, /.
K. benses.

Tabmuielr 1 cxembl: «Cucrema »xuBodt npupoasl (o K. Jlunuew)»,
«JlectHuna kuBbIX cymectB (mo Jlamapky)», «Mexanusm GopMupoBaHus
MPUCIIOCOOJIEHU Y pacTeHUU U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyrta nyrewectsus Y. [lapsuna», «Haxomxu Y. JlapBuna», «DPopMsbl
O0oppObI 32 cymectBoBaHue», «llopogel romy6Oei», «MHoroobpasue
KyJIbTypHBIX (opM KamycTbl», «llopoabl gomamiHuUX >KUBOTHBIX», «(Cxema
oOpazoBanus HOBbIX BUIOB (mo Y. J[apBuny)», «Cxema COOTHOIIEHUS
JIBIDKYIIUX CHJI 3BOJIOIUNY», « OCHOBHBIE TOJIOKEHUSI CUHTETUYECKOU TEOpUU
ABOJIOLINI.

Tema 2. Mukpo3BoIOLNS U €€ Pe3yJIbTAThI

[lonmynsiuus kak »3JaeMeHTapHas eauHuna j3Boitouur. CoBpeMEHHbIE
METOJbl OIIEHKM TE€HETHYECKOTO0 pa3HOooOpa3us U CTPYKTYphl MOMYJISIHIA.



N3menenne reHoGOHIA TMOMYISIMA KaK 3JIEMEHTAPHOE HSBOJIIOIMOHHOE
sIBJIEHHE. 3aKOH reHeTudeckoro papHoBecus Jx. Xapau, B. Baiinoepra.

DOneMmeHTapHbie (aKTOPbl (IBMXKYIIME CHIIBI) SBOJIONUU. MyTallMOHHBIN
nporiecc. KomOuHaTtuBHas u3MeHYUBOCTh. [lpeildp TreHoB — ciy4yailiHble
HEHANpABJICHHbIE H3MEHEHHUS YacTOT ajuieled B momyisauusx. OPdexT
ocHoBartens. Ippexm Oymuinounozo eopaviwika. CHuUdCEHUE 2eHemUYecKo20
paszHoobpaszus: npuuunsl u cieocmsus. llposenenue sgpgpexma opeiigpa eeros 6
oonvuwiux u  manelx nonyrayusx. Murpauun. HM3onsuus  mOMysLui:
reorpadudeckas (MpocTpaHCTBEHHAs1), OMoJIorndyeckast (penpoayKTUBHAs).

EcrectBennbiit orbop — HampaBisitouuid (axtop 3BoJonuu. Dopmbl
€CTEeCTBEHHOTO OTOOpa: ABWXKYIIMH, CTAOWIM3UPYIOUIUNA, pa3pbIBAIOIIHNI
(mu3pynTtuBHbiii). [1onoBoi1 0T00p. BO3HUKHOBEHUE U BOJIIOIUS COLUATIBHOTO
MOBEJICHUS YKUBOTHBIX.

[Ipucnoco6IeHHOCT, OpPraHU3MOB Kak pPe3yiabTaT MHUKPOIBOIIOLIHH.
Bo3nukHOBEeHHE  MpUCNIOCOONEHUH y  Opranu3MoB.  ApoMopdo3bl U
AIUOAaJaITaluH. [Tpumepsl MPUCIIOCOOJICHUI y OpPraHUu3MOB:
Mopdosornyeckue, (U3NOJIOTHYECKHE, OUOXUMUYECKUE, TMOBEJCHYECKUE.
OTHOCUTENBHOCTh MPUCTOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykrypa. BumooOpazoBaHue Kak pe3yibTar
MUKpPO3BOJIIOIMU. M3omnsmus — kiatoueBoil ¢akTop BuaooOpazoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHUS: aJIomaTpUYECKOe (reorpaduueckoe),
CUMMATpUUYecKoe  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOIUILIONIN3AIINS,
rubpuan3zanus). JJmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl OpMUPOBaHUS OMOIOTHYECKOTO Pa3HOOOpasusl.

Pony sBonmOnMOHHON Ouonoruu B pa3padOTKe HAyYHBIX METOJIOB
coxXpaHeHHsI OMopa3zHooOpasusi. MUKPOIBOIIONMS M KOIBOIIOIUS Mapa3suTOB U
ux Xxo03sieB. MexaHusmbl (HOPMUPOBAHMS YCTOMYMBOCTH K AHTHUOMOTHUKAM U
Croco0bI OOPHOBI C HEH.

JdeMoHcTpanuu

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

Tabmuupel 1 cxeMbl: «MyTanmoHHass U3MEHUMBOCTHY», «llomynsnuronHas
CTpyKTypa Buaa», «CxeMa mposiBIeHUS 3akoHa Xapau—BaiinOepray,
«JIBUKyIlIMEe CHUJIBI 3BOJIONUNY, «IJKOJOTMYECKasi HW30JALUS TOMyJIsSIni
ceBaHCKOU (popenuy, «I'eorpaduueckass U30JAIMUS JTUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHUIIBI JaypcKoity, «llomynsiroHHbIe BOJHBI YUCICHHOCTH XUITHUKOB
u xKepTB», «CxeMa NeWUCTBUS €CTECTBEHHOro otOopa», «Popmbl OOpHOBI 3a
cyuiecTBoBanue», «MuaycTpuanbHbpiii MenaHu3zM», «KUBbIE HCKOMAEMbIEy,
«IToxpoBuTENbCTBEHHAS OKpacka KUBOTHBIX», «lIpegynpexnaromas okpacka
KUBOTHBIX»,  «Dusnonorndeckue  agantauuny,  «lIpucrnocobieHHOCTD
OpraHu3MOB U €€ OTHOCUTEIBHOCTHY», «KpuTepuu Buaa», «BuIbl-IBONHUKNY,
«Ctpyktypa Buga B mpupone»,  «CmocoObl  BHA0O0Opa30BaHUSY,
«I"eorpaduueckoe BHUJ1000pa30BaHue TPEX BUJIOB JIAHIBIIIEI,
«IKoJIOTH4ecKoe BU1000pa3oBaHre BUIOB CUHUID, «llonumionibl pacTeHuiny,
«KamycTtHO-peaeuHbIi THOPUI.

OOGopynoBaHue: repOapuu pacTeHUM, KOJUICKIMA HACEKOMBIX, dYyuesa
NTUIl U 3BEpe ¢ mpuMepaMu pPa3IuyHBIX MPUCIOCOOJICHUH, yydella NTULl U
3BepeM pasHbIX BUIOB, TepOapuy pacTeHHi OJM3KHUX BUJIOB, 00pPa30BaBIIUXCS
Pa3IMIHBIMU CTIOCOOAMU.

JlaGopaTopnasi padora «BbIsiBIIeHHE HU3MEHUYMBOCTU y 0OCO0€il OJHOrO
BUJIAY.



JlaGopaTtopnass padora «lIpucnocobieHusi OpraHu3sMoB U  HX
OTHOCHUTEJIbHAS LIEIECO00Pa3HOCThY.

JlaGopaTtopnass padora «CpaBHEHHE BHUAOB MO MOP(OIOTHYECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJibTAThI

Metonbpl u3ydeHUs MaKpO3BOJOIMHU. [lameoHTONIOrMYecCKne METOIbl
u3yueHus: sBoionuu. Ilepexonnsie (GopMbl U (UIOTCHETUYECKHE PSJIbI
OpPraHU3MOB.

buoreorpadguueckue MetToapl u3yueHus sBoitonnu. CpaBHeHUE (IOpHI U
(dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bunbl-
SHJEMUKHU U PEJIUKTHI.

OMOpUOJIOTUYECKHE U CPaBHUTEIbHO-MOP(OIOTHUUECKHE  METOJbI
W3y4YE€HUs HBOJMIOUUH. [ €HETHYEeCKHE MEXaHW3MBl 3BOJIIOLIMM OHTOTCHE3a U
MOSABJIEHUS] JBOJIOIMOHHBIX HOBIIECTB. ['OMOJOTHMYHBIE UM AHAJIOTUYHBIC
oprabl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-TEHETHUYECKUE,
OMOXUMHYECKHME U  MAaTeMaTUYeCKHUE METOJbl  HW3YYEHHS  HSBOJIOLUHU.
I'omonoruunsie renbl. COBpEMEHHbBIE METOJIbI TOCTPOCHUST (PUIIOTEHETUUECKUX
JEPEBHEB.

XpOMOCOMHBIE MYTAIIUU U 3BOJIFOLINS TEHOMOB.

OOmue 3aKOHOMEpHOCTH (mpaBwia) H3BOMOUUU. [lpunyun cmenwl

GdyuKyuil. HeobpatumocTs ABOJIIOIHH. AnanTuBHas paauanus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIINM.
JdeMoHcTpanuu
[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. ['ekkenb.
Ta0munel U CXEMBI: «PunoreHeTHUYECKUUN pan JIOIIAJIN»,

«Apxeontepukcy, «3Bepo3yObie smiepbl», «Creromnedanby, «PuHMOGUTH,
«CemeHnHble manopoTHUKWY», «buoreorpaduueckue 30HBI 3eMam», «[peid
KOHTHUHEHTOBY», «PenukThly, «HauanbHble cTaauu SMOPHOHATBHOTO Pa3BUTHS
MMO3BOHOYHBIX JKUBOTHBIX», «l'OMOJIOTUYHBIE W AHAJIOTUYHBIE OPTaHbD,
«PynumeHTh», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI  4YEJNOBEKa W
muMIan3e», «l'JlaBHble HaIpaBlieHHs 3BOJONUNY, «OOIIHNe 3aKOHOMEPHOCTH
ABOJIIOLIANY.

OO6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSHKA HMCKOMAEMBIX OCTAaTKOB
OPraHu3MOB, MYJISDKU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTraHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. [Ipoucxoxkaenne U pasBuTHE *KU3HHU Ha 3emuie

Hayunble rUmoTe3bl NpOUCXOXKACHUS KWU3HU Ha 3emie. AOUOTeHe3 U
na"Hcrepmus.  JloHaydyHblE  OPEACTAaBIEHUS O  3apOXKICHUM  KU3HU
(kpeanmonu3M). ['umoresa MOCTOSSTHHOTO CaMO3apOXKIACHUS JKU3HH U €€
onpoBepxkenue onsitaMmu D. Pemmn, JI. Cnammanunanum, JI. Ilacrepa.
[Ipoucxoxaenue >kM3HU U ACTPOOUOIOTHUS.

OCHOBHBIE  3Tambl  HEOPraHW4eckon  3Bomonuu.  [lmanerapHas
(reosornueckas) SBOJIOIMSA. XUMHYECKas JBOIIONUA. AOWOTCHHBIM CHHTE3
OpraHn4eckux BemecTB n3 Heopranmdyeckux. OmeiT C. Mumnepa u I'. FOpwu.
O6pazoBanue nonumepoB u3 MoHomepoB. KoanepBarnas rumore3a A. .
Onapuna, runoteza mnepBuuHoro OynboHa JIk. XonjaeitHa, reHeTHYecKas
runoteza . Mémnepa. Pubosumbr (T. Yek) u rumoresa «mupa PHK» V.
['unbGepra. ®opmupoBaHue MEMOpPaH U BO3HUKHOBEHHE MPOTOKIIECTKHU.

Hcropusa 3emnu m Metonapl €€ m3ydeHus. VIckomaemble OpraHu4ecKue
octaTtku. ['eoxponosioruss u e€ Meronsl. OTHOCHUTENbHAsE W aOCONIOTHAS
reoXpoHoJIorus. ['e0XpoHoIornyecKas mKaja: 30Hbl, 3pPbl, IEPUOJIbI, FTOXHU.



Hauanbubie 3Tanel opranmyeckoil sposrounu. [losgBieHne u 3BONIOLUS
MEPBBIX KIETOK. DBOIONUS MeTaboau3Ma. BO3SHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OHOIUVIEHKM KakK aHaliol TMEepBhIX Ha 3emiie
cooOmrectB. CTpomaTonuThl. [IpoKapruoOTHI U 3YKapUOTHL.

IIpoucxoxaenue AYKapUoOT (cumOuorenes). DBOIOIIMOHHOE
MPOUCXOXKICHUE BUPYCOB. [IpOMCX0XKAEHNE MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX IPYNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATaIbl ABOJIIOIMU BBICIINX pacTeHU. OCHOBHBIE apoMOpP(]PO3bI
pacteHnii. Beixon pacreHnii Ha cymy. llosBneHne cnOpOBBIX pacTeHUM U
3aBoeBaHHe UMH cymH. CeMmeHHble pacteHus. [IpoucxoxaeHrne LBETKOBBIX
pacTEeHUH.

OcHOBHBIE 3Tallbl 3BOJIONUUA KUBOTHOTO MuUpa. OCHOBHBIE apoMOp(hO3b
®KUBOTHBIX. Benjckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX
tunoB. IlepBeie XopnoBble KUBOTHbIE. JKU3HB B BOAE. ODBOJIOLMSA
no3BOHOUHBIX. [Ipoucxoxnaenue ampubuit u pentunuid. [IpoucxoxaeHue
MiekonuTaromux u nruil. [lpuHnun kmatoueBoro apomopdosza. OcBoeHue
0€eCIO3BOHOYHBIMU U MO3BOHOYHBIMH )KUBOTHBIMU CYIIIH.

Pa3zBuTne xu3HM Ha 3emile MO 3paM WU MEPHOJAM: apXeu, MPOTEPO30H,
naneo3ou, Me3030HM, KaitHo30i. OOmias XapakTepucThka KiIuMmaTra |
reOJIOTHYECKHUX TpoueccoB. [losiBIeHne U pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBUs U BIUSHUE HA Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUS — 3KOJIOTUYECKHE KPU3KUCHI Mpouuioro. [IpuunHsl
W CJHEACTBUS MAcCOBBIX BhIMUpaHU. COBPEMEHHBIM SKOJIOTHYECKHN KPHU3HC,
ero ocodernoctu. [Ipobiaema coxpanenus buopazHooOpas3us Ha 3emIie.

CoBpemeHHas cucteMa oprannyeckoro Mupa. [IpuHiune! kiaccupukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUYECKNE TPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnannannanu, JI. Ilactep, . 1. Meunukos, A.
N. Onapun, /x. Xongein, ['. Mémnep, C. Mumnnep, I'. FOpu.

Tabmunupl u cxembl: «Cxema ombita @. Penny, «Cxema omnwita JI. [1acTepa
M0 M3YYEHHIO CaMoO3apokaeHusd xXu3Hm», «Cxema ombita C. Mwmmepa, I
IOpwu», «3Tanel HEOPraHUYECKON IBOMIOLIUNY, «['€0XpOHOIOrnYecKas mKaaay,
«HavanbHpie dTambl  opranudeckoi sBomonuny, «Cxema o0Opa3oBaHUA
AYKapUOT MyTEM cuMmOuoreHeza», «Cucrema >XMBOM mOpupoas», «CTpoeHue
BHUpyca», «ApomMopdo3bl pacteHui», «Punmopute», «OIHOKIETOYHBIC
BOZOpoCIny, «MHOTOKIETOUHBIE BOmopocam», «Mxw», «llamopoTHUKWY,
«l'omocemenHble pacTeHHs», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema
pPa3BUTHUS KUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocreimuey,
«Kumeuynomnonoctueie», «llmockue depBu», «Unenucronorue», «PwIOBIY,
«3eMHOBOJIHBIE», «lIpecMbikarommuecs», «lltuupy, «MiekonuTaromme,
«Pa3BuTHE KU3HU B apXeUCKOW 3pe», «Pa3BUTHE KU3HU B MPOTEPO30UCKOU
ape», «Pa3BuTHe KH3HM B MAICO30MCKOM 3pe», «Pa3BuTue KU3HU B
ME€3030MCKOM 3pey, «Pa3BUTHE XKU3HU B KAMHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOr0 MUPAY.

OGopynoBanue: repdbapuul pacTEHUN PA3ITUYHBIX OTIENOB, KOJUICKIUU
HACEKOMBIX, BJIQXKHBIC TNPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB,
KOJUICKIIUM WIJIOKOXHUX, CKEJEThl MO3BOHOYHBIX JKMBOTHBIX, Uydena ITHI] U
3BE€pEH, KOJUIEKIMH OKAMEHEJIOCTEM, TOJE3HbIX HWCKOMAEMbIX, MYJISIKHU
OPraHUYECKUX OCTATKOB OPTaHU3MOB.



Bupryanbnaa JaGopaTtopHasi padora «MojeaupoBaHUE OIBITOB
Munnepa—tOpu 1o u3ydeHHIO aOUMOTE€HHOTO CHHTE3a  OPTraHUYECKUX
COEIMHEHUI B IEPBUYHOM aTMOCchepe».

JlaGopaTopnasi padora «/3yueHne U omucaHue HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «l3yueHue ocoOEHHOCTEW CTPOEHUs pACTECHUM
Pa3HBIX OT/CIIOBY.

IIpakTnueckass  padora  «/3yueHue  ocoOEHHOCTEH  CTpOEHUS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema 5. IIpoucxoxaenue 4yejaoBeKa — AaHTPOINOIeHe3

Pa3znensl u 3agaun aHTpONnoaorur. MeTo1bl aHTPOMOJIOTHH.

CraHoByieHUE MPEICTABICHUN O MPOUCXOXKICHUH YeIoBeKa. Penurno3xsie
Bo33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoncTBo uenoBeKa C JKMBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE
yenoBeka. CBUIETENBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPABHUTEIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, ($13H0JI0r0-OMOXUMHUUYECKHE,
noBeneHueckue. OTaWyus 4YeJoBeKa OT JKUBOTHBIX. [IpsAMoOxokaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM MpPHU3HAKOB. Pa3BuTHE TOJOBHOIO MO3Ta U BTOPOH
CUTHAJIBHOMN CUCTEMBI.

JBwxymme  cuinbl  (akTopbl) — aHTPONOTeHe3a:  OMOJOTHYECKHUE,
coruanbHble. COOTHOIIEHHE OWOJOTMYECKUX M COLMAIBHBIX (DaKTOPOB B
AHTPOITOTEHE3E.

OcHoBHBIE CcTaIUM aHTpororeHe3a. Pannue yenoBekooOpa3Hbie 00€3bIHbBI
(IpOKOHCYJIBI) W paHHHE MOHTHABI — OOIIMEe MPEIKH YEeIOBEKOOOPa3HBIX
00e3bsiH U JroJiel. ABCTpaJONUTEKH — JBYHOTHME MpeAku jrojed. YemoBek
yMeTbli, TepBble WU3TOTOBJICHUS OpyIud Tpyda. UemoBek MPSAMOXOASAIIUN U
NepBbId BBIXOJ Joae 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
001U TIPeIoK HEeaHJIepTaIbCKOTO YeJIoBeKa U 4eJoBeKa pazyMHOro. Yemosek
HEaHJIepTaJbCKUM KaK BUJ JIIOJEH XOJOJHOrOo KiauMmara. YenoBeK pa3yMHBII
COBPEMEHHOI0 THWIIA, JCHUCOBCKUW YEJOBEK, OCBOCHHE KOHTUHEHTOB 3a
npenenamu Adpuku. [laneoreHeTrnka U najaeoreHOMHKA.

DBOJIIOIUS COBPEMEHHOIO YeJIOoBeKa. ECTECTBEHHBIN OTOOP B MOMYJISIIUAX
yesnoBeka. MyTannonHsii npouecc v noauMopdusm. IlomynsiroHHbIE BOJIHBI,
npeiid renoB, Murpanus U «3G(PexT OCHOBATENS» B MOMYJISIIIUIX COBPEMEHHOTO
YeJI0BEKA.

Yenoseyeckue pacel. IloHsaTne o pace. bonpumme pacel: €BpONEOUIHAS
(eBpa3miickas), aBCTpaJO-HETPOUJHAs (PKBAaTOpHalibHAsA), MOHTOJOHIHAS
(a3uarcko-amepukaHckas). BpeMst U myTH pacceieHusi yejaoBeKa IO TUIaHETE.
EnunctBO yenmoBeueckux pac. HaydHas HECOCTOSATENBHOCTH — pacu3Ma.
[Ipucnoco6eHHOCTh YeloBeKa K Pa3HbIM YCJIOBUSAM OKPYXKAlOWIEH Cpelbl.
Bnusaue reorpaduueckoir cpeapl u Apeida reHOB HAa MOP(OJIOTHIO U
(bU3MOJIOTHIO YETIOBEKA.

MexaucuuriiHapHble  MeTOJbl B (pusnueckoil  (OMOIOTHYECKON)
AQHTPOMOJIOTUU.  DBOJIIOLMOHHAS ~ AHTPOMOJIOTUST U MAJCOaHTPOIOJIOTHS
YeJI0BEUYECKUX MOMyIsiuid. buoconuansHble UCCIEA0BAaHUS MPUPOIBI UETOBEKA.
UccnenoBanre KOABOIIONUN OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmumer U cxeMmbl: «MeTtoabl aHTpomojiorun», «['omoBHONW MO3T
yenoBekay, «YenoBekooOpasHbie 00€3bAHBD», «CKENeT 4YeloBeKa U CKeJeT
muMIan3e», «PyTuMeHTsl U aTaBU3MbI», «JIBIKyIIME CUIIBI aHTPOIOTEHE3aY,



«IBOJIIOIIMOHHOE JPEBO YEIIOBEKA», «ABCTPAIONUTEK», «UENOBEK yMEIbIN»,
«YenmoBek mpsaMoxoasmun», «JleHncoBckuil 4enoBek» «Heanaepranbiby,
«KpomanboHUb, «IIpenkn demoBeka», «ITambl 3BOIIOLUN YETOBEKa», «Pacel
YEJIOBEKaY.

OOGopynoBaHue: MYJSDKA OKaMEHENIOCTeH, MpeaMeTOB MaTepuaibHOU
KyJIbTyphl TIPEAKOB YEJOBEKa, penpoaykuuu (pororpadun) KapTUH C
MUQOJIOTUYECKUMU U OUOJEHCKUMHU CIOKETaMH IPOUCXOXKICHUS YEIOBEKa,
¢doTorpaduu HaAXOJOK HMCKOIMAEMBIX OCTATKOB YEJIOBEKA, CKEJET YelOBEKa,
MOJIENIb Yepena YeJIOBEKA M Yeperna HIMMIIAH3€, MOJENb KHCTH YeJIOBEKAa M
KUCTH IMMITIAH3€, MOJIEJIM TOPCA MPEAKOB YEIOBEKA.

JlaGopaTopnasi paGora «/I3yyeHue 0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YEJI0BEKA, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTuyeckass padora «/3ydyeHHe SKOJOTMYECKHX  aJanTaluil
YEJIOBEKAY.

Tema 6. JDkos0rusi — HayKa 0 B3aMMOOTHOLIECHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpY Karollei cpeaoi

3apoxaeHue W pa3BUTUE 3KoJIorMH B Tpyldax A. I'ymbOonpara, K. ©.
Pynee, H. A. CeBepuosna, 3. ['exkkensa, A. Tencnu, B. H. Cykauésa. Paznenst u
3a7a4u SKOJIOTuU. CBsI3b IKOJIOTUU C IPYTUMH HAyKAMU.

Mertonast skonoruu. [loneBbie HaOMIOAEHUA. DKCIIEPUMEHTHI B 3KOJIOTHU:
MpUpOHbIE U JlabopaTopHble. MojaenupoBaHue B SKOJOTMU. MOHHUTOpPUHT
OKpY>Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3Ha4YCHUE HKOJOTMYECKUX 3HAHUM JUISI YEJIOBEKA. OJKOJOTMYECKOE
MHPOBO33PEHNE KaK OCHOBA CBSI3€M 4enoBeuecTBa ¢ npupoaon. ®opmupoBanue
JKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTHUYECKOW IPaMOTHOCTH HACEJIEHUS.

JdeMoHcTpanuu

[Moptpetsi: A. I'ymO6ombaT, K. ®@. Pynbe, H. A. CeBepuios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel 1 cxeMbl: «Pa3gensl sxonoruny, «MeToabl dKoJIoruny, «CxemMa
MOHHUTOPHUHTA OKPYXKAOUIEH CPEIbD».

JlaGoparopnass  pabora  «/3ydyeHne  METOJOB  3KOJIOTUYECKHX
WCCIIEIOBAHUIN.

Tema 7. OpranusmMsbl 4 cpeaa OOUTAHUSA

Okojorudeckue  (GakToppl M 3aKOHOMEPHOCTH  HUX  JCUCTBHUS.
Knaccudukanms skomormdeckux (akToOpoB: aOHOTHUECKHE, OHOTHYECKHE,
anTponoreHnbie. OOIIME 3aKOHOMEPHOCTHU JIEUCTBUS SKOJIOTMYECKUX (PAKTOPOB.
[IpaBuno wmunumyma (K. Ilopenrens, 1O. JIubux). TonepaHTHOCTS.
OBpUOUOHTHBIE U CTECHOOMOHTHBIE OPTAHU3MBL.

AOuotuueckue (paktopsl. CBeT kak skojoruueckuil (akrop. JleicTBue
Pa3HBIX YYACTKOB COJTHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. JKOJOTUYECKUE TPYIIIIbI
pacTeHU W KUBOTHBIX MO OTHOLICHUIO K cBeTy. CHUTHallbHas pPOJIb CBETA.
DOoTONEPUOINU3M.

Temmneparypa kak skojoruueckui (axrop. JleiicTBue TemmepaTypbl Ha
opranu3mbl. [[OMKHIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE
Y CTECHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonmoruueckuil axrop. [lpucnocobneHuss pacTeHui K
nojiep>KaHuio BogHoro Oananca. Knaccudukanusi pacTeHUi 10 OTHOIIEHUIO K
BoJie. [Ipucnoco0ienns )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHusi OpraHU3MOB: BOJIHASI, HA3€MHO-BO3/IyIlIHAs, TOUYBEHHAs,
rIyOMHHAsT TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3UKO-XUMUYECKUE



OCOOCHHOCTH cpea oOuTaHusi opraHu3moB. [IpucrnocoOieHusi opraHu3MoB K
KU3HU B Pa3HBIX Cpeaax.

buonorunueckue putMmbl. BHeninne u BHyTpeHHHE pUTMbL. CyTOUHBIE U
roJinuHbIie pUTMBIL. [Iprucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUU KU3HU.

Kuznennnie Qopmbl opranu3zMoB. [loHsTHE O KHU3HEHHOU (Qopme.
Kuznennoie GOpMBI  pacTEHUN: JAEpEeBbs, KYCTApHUKH, KYCTApPHHUUKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHUE TpaBbl. JKu3HEHHBbIE (HOPMBI KUBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, a’pOOUOHTHI. OCOOEHHOCTH CTpOeHUs U 00Opasza
KU3ZHHU.

buotnueckue  ¢daxktopsl. Buabl  OMOTHYECKMX  B3aUMOJICUCTBUM:
KOHKYPEHIUS, XWIIHUYECTBO, cumMOMo3 u ero ¢opmel. [lapasutusm,
KooIepanus, MyTyaliu3M, KOMMEHCa3M (KBapTUPAHTCTBO, HaXJIEOHUYECTRO).
Hetpoduueckue B3zammopencTBus (Tommyeckue, dopuueckue, padpuyeckue).
3HaueHne OMOTHUYECKUX B3aMMOJCHCTBUM IJi CYIIECTBOBAHUSI OPraHW3MOB B
cpene ooutanus. [IpyHIUIT KOHKYPEHTHOTO UCKITIOYEHUS.

JdeMoHcTpanuu

Tabnuiel U cxeMbl: «IDkojoruueckue (pakTopb», «CBETOBOU CIEKTpP»,
«IKOJIOTUYECKUE  TPYNNbl  KUBOTHBIX MO  OTHONIEHHUIO K  CBETY»,
«TennokpoBHBIE KUBOTHBIEY, «XO0JIOTHOKPOBHBIE YKUBOTHBIEY,
«Duznonoruueckue aganTaiuu KUBOTHBIX», «Cpelbl 00MTaHUS OPraHU3MOBY,
«buonoruueckue putmbly, «KuzHenHsie (OpMBI pacTeHuil», «KU3HEHHBIE
(OpMBI KUBOTHBIX», « IKOCUCTEMA HIUPOKOJIMCTBEHHOrO Jieca», «IKOCUCTEMA
XBOMHOTO Jecay, «llemm mnuranus», «XumHnaectBO», «llapazutusmy,
«Konkypenuusy, «Cumonosy», «KoMMeHcannzm.

O6opynoBanue: repOapuu pacTeHUM M KMBOTHBIX, MPUCTOCOOJIEHHBIX K
BIIMSIHUIO PA3JIMUHBIX JKOJIOTUYECKUX (aKTOpOB, repdapuul CBETONIOOUBBIX,
TEHEJIIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHUM, CBETONIOOUBLIE, TEHETIOOUBBIEC U
TEHEBBIHOCIIMBbIE  KOMHATHBIE  pacTeHUs, repOdapuu U KOJUICKIUU
TEIJI0NIOOUBBIX, 3MMOCTOMKNX, MOPO30yCTOMYUBBIX PACTEHUN, Yydesa NTULl U
3Bepel, repOapuu pacTeHui, OTHOCAIIMXCS K rurpoduram, Kcepoduram,
Me30puTaM, KOMHATHBIE PACTEHUS MAHHBIX TPYMI, KOJJIEKIIMU >KUBOTHBIX,
OoOUTAIONIMX B Pa3HBIX Cpelax, repOapuu U KOJUJIEKIIMU PACTEHUI U KUBOTHBIX,
o0J1aJaloINX YepTaMUi NPUCTOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM
KU3HU, TepOapru U KOJUIEKIIUH PACTEHUN U )KUBOTHBIX PA3TUYHBIX KU3HEHHBIX
dbopM, KOJJIEKIMH KUBOTHBIX, YUYaCTBYIOUIUX B Pa3IUYHBIX OUOTHYECKHUX
B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BpIgBIEHHE MNPHUCIIOCOOIECHUM OPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopnasi padora «BbisiBIeHHE NPUCIOCOOJCHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlaGopaTopnasi pa6ora «AHaToOMHYEeCKHE OCOOCHHOCTH pPACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUAOB M MOMYJIALUI

OKOJIOTUYECKHE  XapaKTepUCTUKH  mnomyjsauuu.  [lomynmsamms — kak
Ouosiornyeckas cucrema. Poinb HEOJHOPOIHOCTHU cpelibl, (hU3nUecKux OapbepoB
U 0cOoOeHHOCTEH Ouonorud BUAOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOM
CTPYKTypbl TonmyJisiiiuii. OCHOBHbIE TOKa3aTeNu MOMYJSINU: YHCICHHOCTD,
IJIOTHOCTh, BO3PACTHAsI U IOJOBAsl CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALA.



Okonoruyeckass ~ cTpykrypa  nomynsuud.  OleHKa  YUCIEHHOCTHU
nonyJysiuu. JlunaMmuka nonyiasiuuu U e€ perynsuusa. buotudyeckuil moreHuman
nonyysiuu.  MojenupoBanue AuHaMHMKA — nomyisnuu.  Kpuele  pocta
YUCJIEHHOCTU Tonynanuu. KpuBble BbDKUBaHUS. Perynsiusi 4uCIEHHOCTH
NONyJISIUA: posib (HaKTOPOB, 3aBHUCSIIUX M HE 3aBUCSIIMX OT IUIOTHOCTH.
Dkoyioruyeckue crpareruu BUaoB (r- u K-crparerun).

[Tonsarue 06 sxonornueckoit Huie Buaa. Mectoobutanue. MHOromepHas
Mozenb 3Kkoiorndyeckorn HumuM Jx.M. XatumHcona. PazMepsl 3KOIOTHYECKOU
Huiy. [loTeHnnanbpHas U pealTn30BaHHAas HUIIIU.

Bupa kak cucrema nomynsiuil. Apeansl BUIOB. Buabl U MX >KU3HEHHbIE
CTpaTeruu. JKOJOTMYeCKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TMOBEICHUS W MUTpalMid >KUBOTHBIX. buonmoruueckue
MHBAa3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toprper: dx. . XaTuynHCOH.

Tabnuiel U cxembl: «DKOJIOTUYECKUE XAPAKTEPUCTUKHU TOIMYJISLIHUI,
«IIpocTpaHcTBeHHass CTpyKTypa mnomyisiuum», «Bo3pacTHble nupamMuisl
nonyysiun», «CKOpOCTh 3acCelIeHUs] TOBEPXHOCTH 3E€MJIM  Pa3IUYHBIMU
opraHuzMaMmn», «Mojeinb 3kosiorndeckoi Hummu [x. M. XaTyuHconay.

OO6opynoBanue: repOapun pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass padora «lIpucnocobiienusi ceMsH pacTeHUudl K
pacceneHuIoy.

Tema 9. Jkos0rust cood0IECTB. JKOJIOTHYECKUE CUCTEMBbI.

CooOmectBa opraHu3MoB. buoneHo3 u ero cTpykrypa. CBA3U MEXIy
OopraHu3MaMu B OMOIIEHO3E.

DxocucreMa kak oTkpbiTas cucrema (A. [x. Tencnaun). OyHKIMOHATBHbBIE
OJIOKM OpraHM3MOB B SKOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckue ypoBuu. Tpoduueckue nenu u cetu. AOUOTHUECKHE OJIOKU
skocucteM. [louBbl M Wbl B 3KocucTeMax. KpyroBopor BellecTB U MOTOK
SHEPIrUH B SKOCUCTEME.

OcHOBHBIE  TMOKa3aTeld »JKOcHCTeMbl. buomacca u  mpoayKIuS.
DKOJIOTUYECKHUE TUPAMUIbI YHCeN, 0MOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HamnpapnenHbie 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM WU WX NPUYUHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha
cykueccuu. KnummakcHoe coobmiectBo. buopazHooOpasue U MOJTHOTA
KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[Ipupoanbie SKOCUCTEMBI. JKocUcHeMbl 03Ep U peK. DKocucmemvbl Mopet
U 0Keanos. Ikocucmemsbl myHOp, 1€C08, Cmenetl, NyCMbolHb.

AHTPONIOTEHHBIE 3KOCUCTEMBI. ATposKocucTtema. ArpoueHo3. Pazmuuus
ME3K]ly aHTPOIIOTEHHBIMU U IPUPOAHBIMHU IKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas
¢bnopa u ¢dayna. CunHantponuzanus ropojackoil ¢aynsl. buonorudeckoe u
X03MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dhopMuUpoBaHUS OCHOBHBIX B3aMMO/ICHCTBUI
OpPraHu3MOB B DJKOCUCTeMax. Poab Kackaowozo spgexma u 6udos-
20upuramopos (Knouesvix 6u008) 8 yHKyuoHuposanuu sxocucmem. llepenoc
SHEPIMU U BEIIECTB MEXAY CMEXHBIMU HKOCHUCTEMaMH. Y CTOMUYMBOCTH
OpraHW3MOB, TOMYJSLUA UM HKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX W
AHTPOTIOTEHHBIX BO3/IEUCTBUIMA.



Mexanuzmvl  6o30eticmeusi  3a2pA3HEHUll  pA3HLIX  MUNO8  HA
CYOOP2AHUBMEHHOM,  OP2AHUBMEHHOM, NORVIAYUOHHOM U  IKOCUCTNEMHOM
VPOBHAX,  OCHOBbl  JIKOJIOSUYECKO20  HOPMUPOBAHUS — AHMPONOLEHHO20
so30eticmausi. MeToA0NOTHsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOTE€HHBIX
AKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. JIxx. Tencnnu.

Tabmuupr u  cxembl: «CTpykTypa  OHoLeHO3a», «DKocHcTeMa
MUPOKOJIUCTBEHHOTO jecay, «DKocucTema XBOMHOT'O jeca,
«DyHKIMOHANIbHBIE TPYIIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopot
BEIIECTB B OJKocucTeMe», «llenmn mnuranus (mactOUIlHAS, JETPUTHAA)Y,
«IKoJIOTHYecKasi mMUpamMuia 4ucen», «IKOJIOTHYecKass mupamua OuomMacchl»,
«JKoJoruueckasi nmupamuaa sHeprun», «OdpazoBanue 0osoTan, «llepBuunas
cykueccusi», «BoccTaHOBIIEHHE Jieca MOCe MoXKapa», «IKOCHCTEMA 03epay,
«ArponeHo3», «KpyroBopoT BelIeCTB M IOTOK JHEPTHMH B arpoleHo3e»,
«ITpumepst ypO03IKOCUCTEMY.

OOGopynoBanue: repbapuu pacTeHUM, KOJUICKIMA HACEKOMBIX, dYyuesa
NTUIl U 3BEpel, repOapuu KyJbTYPHBIX U AUKOPACTYIINX PACTCHUH, aKBapUyM
KaK MOJIEIb YKOCUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanre ypo03KOCUCTEMBIY.

JlaGopaTopnas padora «/3yueHue pazHOOOpa3usi MEJIKUX MOUYBEHHBIX
YJIEHUCTOHOTHUX B PAa3HBIX SKOCUCTEMAX).

JKCKypcusi «IKCKypcusi B THUIHMYHBIA OuoreoneHo3 (B ayOpasy,
Oepe3HsIK, eIbHUK, Ha CyXOO0JIbHBIM WIIU MOWMEHHBIH JIYT, 03€p0, 00JIO0TO)».

IKCKypcusi «IDKCKYypCHsl B arpO’KOCHCTEMY (Ha TMOJ€ WIH B TEIUIUYHOE
XO3UCTBO)».

Tema 10. buocgepa — riodanbHast IkocHCTEMA

buocdepa — oOmennanerapuas 00oyiouka 3eMiu, TIe CYIIECTBYET WU
CyllleCTBOBaJia >XU3Hb. Pa3BuTHe mnpencraBieHud o Ouocdepe B Tpyrax O.
3iocca. Yuenue B. WM. Bepnaackoro o ouochepe. Ob6nactu Ouochepbl u eé
cocTaB. JKuBoe BemiecTBo Ouocdepsl u ero PyHKIHH.

3aKkOHOMEpHOCTU cyliecTBoBaHus Ouocdepsl. OcobeHHocTn Ouocdeps
Kak TJ00abHOM JKOCHCTeMBbl. JluHamMuueckoe paBHOBecHe B Ouocdepe.
KpyroBopoTsl BellecTB U OMOreoXuMHUUYECKHME UHUKIBI (yriepoga, a3oTa).
PutMu4uHOCTSH siBEHUM B Onochepe.

3onanbHOCTh OMoOchepnl. [lonstue o Ouome. OCHOBHbIE OMOMBI CYIIU:
TYHJpa, XBOWHBIE Jieca, CMEIIAHHBIE M IIHPOKOJIHUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MMYCTBIHU, TPOMIMYECKUE JIeCca, BBICOKOTOPhs. KiluMart, pacTUTENbHBIMI
Y KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa u (QyHKIUS KUBBIX CHCTEM, OIEHKA HX PECypCcHOTO
noTeHnuana u 6uochepHox GyHKIIUH.

JdeMoHcTpanuu

[Toptpetsrl: B. . Bepnanckuii, 3. 31occ.

Taonuiet u cxemsbl: «['eocdhepnr 3emnmny, «KpyroBopot azora B mpupoae»,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopoaa B HPHUPOIE»,
«KpyroBopoT BoJibl B mipupoie», « OCHOBHbIE OMOMBI cylny, «Kinmatuyeckue
nosica 3emMimny, «TyHnpay, «Tatiray, «CMelaHHbIN JIECH,
«I1InpOKOJIMCTBEHHBIN JIECH, «Ctenby, «CaBaHHay, «IlycTpIasay,
«Tponmueckuii mecy.

OOGopynoBanue: repOapuul pacTEHUM pa3HbIX OHMOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. YestoBek U OKpyXKAOLIAS Cpea

DKOJIOTHYECKHE KPU3UCHI M WX NpUYMHBL. BoszneiicTBue uenoBeka Ha
ouocdepy. 3arpszHeHUE BO3AYIIHON cpeabl. OxXxpaHa Bo3ayxa. 3arps3HEHHE
BOJIHOM cpeabpl. OxpaHa BOIHBIX pecypcoB. Paspymienme mnouBsl. OxpanHa
MMOYBEHHBIX pecypcoB. 3MeHeHune Kkiumara.

AHTpOIIOTEHHOE BO3JICUCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM MUD.
OxpaHa pacTUTEIBHOTO U KUBOTHOTO MuUpa. OCHOBHBIC MPUHIUIBI OXPaHBI
npuponabl. Kpacueie kauru. Ocobo oxpaHseMble TPUPOJHBIE TEPPUTOPUU
(OOIIT). borannueckue caabl U 300JIOTUYECKHUE TTAPKH.

OcCHOBHbBIE MPUHIUIIBI YCTOMYUBOTO PA3BUTHUS YEJIOBEUECTBA U MPUPOJIBI.
PanmonanbHO€  MpPUPOJONOJB30OBAHME U COXpaHEHUE  OHOJIOTHYECKOTO
pasHooOpazus 3emian. OOIIHMEe 3aKOHOMEPHOCTH TJIO0AJBHBIX JKOJOTHYECKHUX
Kpu3ucoB. (OCOOEHHOCTHM COBPEMEHHOTO KpH3UMCa M €ro BepOsITHHIC
MOCJEACTBUSIL.

Pa3BuTtre METOAOB MOHUTOPHHIA pa3BUTHUSl OIMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemuvle uccredo8anusi nepexooa K pecypcocoepezarowei u
KOHKYPEHMOCHOCOOHOU  9Hepeemuke.  buonocuueckoe  pasnoobpasue  u
ouopecypcol. Hayuonanonvle ungopmayuonnvie cucmemol, obecneuugaroujue
oocmyn K uHgopmayuu no COCMOAHUI) OMOENIbHLIX U008 U IKOCUCHEM.
Ocnosbl  dKOpeabunumayuu  dKocucmem U  cnocobos  O0pvObLl ¢
ouonogpesicoeHusmMuU. Pexoncmpykyus MopcKux u Ha3eMHbLX IKOCUCHIEM.

JdeMoHcTpanuu

Tabmuupl u  cxeMbl: «3arps3HeHHe aTMocdepnl», «3arps3HEeHHE
ruapocdeps», «3arpszHeHue mouBbly, <«llapHukoBwIl 3PdexT», «Ocobo
OXpaHseMble IPUPOHBIE TEPPUTOPUNY, «MOJIENTN yIIPaBIIEMOr0 MUPaY.
OGopynoBanue: Gororpaguu OXpaHseMbIX pacTeHUN U KUBOTHBIX KpacHoit
KHUTHU Poccuiickoi denepanuu, Kpacnoit KHUTHU peruoHa.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
oOy4alolmMuMHUCs TporpaMM CpPeAHEro oO0mero oOpa3oBaHUs: JTUYHOCTHHIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType JWYHOCTHBIX pE3yJIbTATOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTUU BBIJICICHBI CIIEIYIONINE COCTABIISIONINE: OCO3HAHUE O0YYarOIUMHUCS
POCCUMCKOM Tpa)kaHCKON HJEHTHUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETLHOCTA M CaMOOMPEACIICHUIO, Haluyue Momusayuu K OoOyYEHUIO
OMOJIOTHY, YeleHanpasieHHoe pa3eumue BHyTPEHHUX YOSXKICHUN TMYHOCTU HA
OCHOBE KJIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPaJAUIUN  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0yYaroluXCs
PYKOBOJICTBOBaTbCS B CBOEH  JIEATEIIBHOCTH  I[EHHOCTHO-CMBICTOBBIMU
YCTaHOBKaMHM, MPUCYIIUMU CHUCTEME OHOJOTHYECKOro O0O0pa3oBaHUs, Haauuue
npagoCco3HaAHUs SKOJIIOTUYECKOU KYIbTYPhl, CHOCOOHOCMU cmasums UETU U
CTPOUTH KU3HEHHBIC TLJIAHBI.

JInyHOCTHBIE  pe3yibTaThl OCBOCHMSI MPOTpaMMbl 1O  OHOJIOTUU
JOCTUTAIOTCST B €IUHCTBE Y4YEOHOM U BOCHHUTATEIBHON JEATENbHOCTH B
COOTBETCTBHUM C  TPAJUIUOHHBIMU  POCCUUCKUMU  COLMOKYJIbTYPHBIMHU,
UCTOPUYECKUMHU U JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSITHIMU B
oOlllecTBE MpaBWIaMU U HOPMaMU MOBEJEHUS U CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAaMOBOCIHMTAHUS W CaMOpPa3BUTHUSA, pPa3BUTUA BHYTPEHHEH
MO3UIIMU JIMYHOCTH, MAaTPUOTHU3MA U YBAXKEHUS K 3aKOHY M IPaBOIOPSIKY,
YEJIOBEKY TPYyJa U CTApIIEMy IMOKOJEHUIO, B3AUMHOIO YBAXKEHUS, OEPEKHOTO
OTHOIIIEHHUS K KyJIbTYpPHOMY HACJIEAHI0 U TPAJUIMSIM MHOTOHAIIMOHAIBHOTO
Hapogaa Poccutickon @enepanuu, Npupoie U OKPYKarollei cpeae.

JInyHOCTHBIE pE3YyJbTAaThl OCBOCHUSI ydeOHOro mnpeamera «buomorus»
JOJDKHBI ~ OTpaxaTb  TOTOBHOCTH U CHOCOOHOCTH  OOYyYaroIIUXcCs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIIUEH JTUYHOCTH,
CUCTEMOW I[EHHOCTHBIX OPHUEHTAllMM, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSIM POCCHUHUCKOrO OOIIECTBa,
pacuIMpeHue JKHU3HEHHOTO ONbITa W OMNbITa JESITEIBHOCTH B MpOIEcce
peanu3aliuu OCHOBHBIX HANpaBICHUN BOCHUTATENbHOU JEATENbHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMU  OOydaromierocss  Kak
AKTUBHOT'O U OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO O0IIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESATEILHOCTH NpPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U TO3HABATEIbHBIX 3a/1a4, BBITIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO MMO3UIMI0O MO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATh B CBOUX JACHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O
B3aMMO/ICUCTBUS JIIO/IEH C pa3HBIMU YOCXKICHUSMU, KYJIbTYPHBIMHU IIEHHOCTIMU
U COIMAJIbHBIM TMOJI0KEHUEM;



FOTOBHOCTh K COTPYJIHHMYECTBY B IPOIIECCE COBMECTHOI'O BBLIMOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OINMOHEHTOB MNpHU OOCYXKJIEHUM CHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHNUS,

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPUOTUHYECKOT0 BOCIIUTAHUS:

chopMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU WJICHTUYHOCTH,
MaTpuOTU3Ma, YBAXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MEpe
PonuHoM, ropmocty 3a cBOM Kpai, CBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIILIOE U HACTOsAIIEe MHOTOHAIMOHAIBLHOT0 Hapoja Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K TMPUPOJHOMY HACIEAUI0 M MaMsATHUKAM
MpUPOIbI, TOCTUXKeHUssM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
Tpyne;

CIIOCOOHOCTh OIICHUBATHh BKJIAJI POCCUUCKUX YUEHBIX B CTAHOBJIICHUE U
pa3BuTHE OHMOJOTHM, TMOHUMAHHS 3HAYeHUsT OMOJOTHM B MO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIIOBEKA U COBPEMEHHOTO O0IIIECTBA;

unenHas yoexxaEéHHOCTh, TOTOBHOCTh K CIyK€HHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCHIICKOTO HAPOJa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAllUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSATHS IIECHHOCTEH CEMEHHOW )KU3HU B COOTBETCTBUH C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOLICHUI;

MMOHMMAaHUE HMOIMOHATIBLHOIO BO3JEUCTBUSL JKUBOM TPUPOJALI U €€
IIEHHOCTH,;

FOTOBHOCTh K CAaMOBBIPQXXEHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJyuns:

MOHMMAaHWE M pealu3alus 3J0pOBOr0 M 0Oe30macHoro obpasza KHU3HU
(3mopoBoe  muTaHHWE, COOJIOJCHUE TUTHEHUYECKUX TMPaBWI U HOPM,
cOaJaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryyispHas Qu3ndecKas
aKTUBHOCTB), O€pEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIIEHHUS K
cOOCTBEHHOMY (DU3UUYECKOMY U MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE [IEHHOCTH TMPaBUJI HWHIUBUAYAIBHOTO M KOJJIEKTUBHOIO
0€30MMacHOr0 TMOBEICHUS B CHUTYAIUSX, YIPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOACH;

OCO3HAHHUE  TOCJHEACTBUM W  HENPUATHUS  BPEAHBIX  MPUBBIYEK
(ynotpe0bieHus ankoroisi, HAPKOTUKOB, KypeHUsI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AQKTHUBHOM JESTEIbHOCTH TEXHOJIOTHYECKOW U COIMATbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTD WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITETILHO BBITIOHATH TaKylO J€ATeIbHOCTD;



UHTEpEC K pa3iIuuHbiM cdepaM MnpodecCuoHaNbHON JeATeNbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyayiiei npodeccuu u peaaTn3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa3OBaHMUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:

AKOJIOTMYECKHU 11e71IeCO00pa3HOE OTHOIIEHHE K MPUPOJIe KaK HWCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTUYECKOW KyJIbTYypbl: HNPHOOPETEHHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYMKOB M OLIEHKM HMX BO3MOXHBIX TIOCIEICTBUU ISt
OKPYXaroUIEN CPEeIbL;

OCO3HAHUE TI00ATIBHOTO XapaKTepa HKOJOTUUECKUX MPOoOJIeM U MyTen ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU HM3YYEHUU OMOJIOTUU
3HAHUS W YMEHUS MpPHU PEIICHUH MPOOJIEM, CBS3aHHBIX C pPaIlMOHATBHBIM
MPUPOJIONIONAb30BaHUEM  (COONIIOZEHUE TIpaBWJl TOBEJICHUS B  MPUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B JKOCUCTEMAaX, OXpaHYy BHUJOB,
IKOCHUCTeM, Orochepsl);

aKTUBHOE HEMpUSTHE JACHCTBUI, NPUHOCAIIUX Bpel OKpYKarolen
MPUPOJHON Cpesie, YMEHUE MTPOTHO3UPOBATH HEOJIATOMPUSATHBIE YKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAIATh UX;

HaJW4Yue Pa3BUTOrO0 SKOJOTMYECKOTO  MBIIUICHUS, HSKOJIOTHYECKOU
KYJIbTYphl, OIbITa JAESITEIBHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEIHHON, KOMMYHUKATUBHON U COIMAIbLHON
MpaKkTUKe, TOTOBHOCTM K YyYacTHUI0O B MPAKTUYECKOW  JI€SITEIHHOCTH
AKOJIOTMYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKU, OCHOBAHHOTO HA JNAJIOTe
KYJbTYp, CHOCOOCTBYIOIIErO0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UUTATENILCKOM KYJIbTYpPHI KaK CpeACTBa
B3aMMO/ICUCTBUSI MEXKTY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHMMaHWe crneuu@uku OUOJOTHM KaK HayKd, OCO3HaHHS €€ poju B
dbopMUpOBAHUM PALIMOHATBHOTO HAYYHOT'O MBIIUJIEHUS, CO3/IaHUM IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKPYXaIoIeM MUPE KaK O €AMHCTBE MPUPOJbI, YETOBEKa U
oOliecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu mpodiiem
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OMOJIOTUU IS COBPEMEHHOMW ITUBUIIU3AIIUN:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JaHNE MEPCHEKTUBHBIX
OMOTEXHOJOTHUM, CHOCOOHBIX peniaTh pecypcHble MTPoOJIEeMbl Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXO/Aa U3 II00ATbHBIX SKOJOTHUYECKUX MPOOIeM
u oOecrnedyeHus: Mepexoja K YCTOMUYMBOMY Pa3BUTHIO, pPalMOHATILHOMY
WCIIOJIB30BaHUI0 MPUPOJHBIX PEeCypcoB U (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OUOJIOTMYECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOIIel KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAIBHOM  TPaMOTHOCTH  OOydaromuxcs,
dbopmupyemoil mpu U3y4eHur OUOJIOTUY;

MOHMMAaHUE  CYIIHOCTH  METOJOB  TO3HAHWS, UCIOIb3YEMBIX B
€CTEeCTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BAaTh MOJyYaeMble 3HAHUS IS



aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUPa U MPOUCXOAAIIUX B HEM
U3MEHEHUH, yMEHHUe JieJaTh 0O0OCHOBAaHHBIE 3aKJIIOYEHHS] HA OCHOBE HAay4HBIX
(aKTOB M UMEIOIIMXCS JAHHBIX C LIEJIbIO MOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENBHO HCIIOIb30BAaTh OMOJIOTMUECKUE 3HAHUS IS
perieHus Npo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HAaHHE LIEHHOCTH HAay4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIISITH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTD HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPhIBHOMY O0Opa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUU MO OMOJIOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yJbTaTbl  OCBOGHUSI ~ y4yeOHOTO  MpeaMera
«buonorus» BKIIOYAIOT: 3HA4YUMBbIE IS (QOPMHUPOBAHUS MHPOBO33PEHUS
oOyyarommxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIpEAMETHbIE)  OOIIeHAayYHbIE
MOHATHSI, OTpaKarolre IEIOCTHOCTh HAYYHON KapTHUHBI MHpa U crenuduxy
METOJIOB TIO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO,
SHEPrusi, SBJCHUE, MPOIECC, CUCTEMAa, HAy4YHbIA (PaKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJOBaHMUE, HAOIIOJEHUE, N3MEpPEHHUE,
DKCOEPUMEHT U JpYrue); YHUBEpCaJIbHbIE  y4eOHble  JeNCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHKAaTHBHBIE, PETYISTUBHBIE), OOECIEUUBAIOIINE
dbopmupoBaHrue (yHKIIMOHAIBHOW T'PAaMOTHOCTU M COIIMATBHON KOMIIETEHIIUU
oOyyarommxcsi; CIOCOOHOCTh  O0YYaroNIUXCS  UCMOJb30BaTh  OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS M  YHHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B MO3HABATEIHHON U COLIMAIBHOMN MPAKTHUKE.

B pe3ynbraTe wu3yueHuss OHOJIOTMM HA YPOBHE CpEIHEro OOIIero
oOpazoBanus y oOyuawnierocss OyayT cGOpMUPOBaHBI [O3HABATEIIbHBIC
YHUBEpCAJIbHbIE y4YeOHBIE JIEUCTBUS, KOMMYHUKATHUBHBIE YHHUBEPCAJIbHbIE
y4eOHbIe JCHCTBUS, PETYJISATUBHBIE YHUBEpPCAIbHbIE Y4yeOHbIE JEHCTBUS,
COBMECTHas JeATEIbHOCTD.

MertanpenMeTHbie pe3yiabTaThl OCBOSHHUSI MPOTPAMMbI CPEIHETO OOIIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBjiajeHne  yYHUBEPCAJBHBIMH  Y4eOHBIMH  MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIOrHYECKHE A€ CTBHUS:

CaMOCTOSITETbHO  (OPMYJIMPOBATH M AKTyaJIM3UpPOBAThH  MpoOJiEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccuukanuu, 000OIEeHHs), PACKpPHIBATH
CMBICI OMOJIOTMYECKUX TMOHATUM (BBLACIATh HMX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTHUMU MOHSATUSIMHU);

ONpEeNeNATh LU JEATeNbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTHh PE3YJIbTAThl JEATEIIBHOCTH C TOCTABICHHBIMU
LETISMU;

UCIIOJB30BaTh OHOJIOTUYECKUE TOHATUSA i1 OOBsicHeHHs (HaKTOB U
SIBJICHUU KUBOU IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYXKJEHUsSI (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
aHAJIOTUH), BBIABIISITE 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,



MPUMEHITh  CXEMHO-MOJIETIbHBIE  CpelCTBa Il MPEJICTaBJICHUS
CYIIECTBEHHBIX CBSI3¢d U OTHONIIEHUU B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX,
a TakXkKe MPOTUBOPEYUH Ppa3HOrO poJAa, BBISBICHHBIX B  Pa3IMUHBIX
MH(QOPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUSI TPOOJIEMBI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
PEe3yJbTATOB IIEJISIM, OLICHUBATh PUCKU MOCIEACTBUM 1€ TEIHHOCTH;

KOOPAMHUPOBAaTh U BBIMOJHATH PabOTy B  YCIOBUAX PEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUSI;

Pa3BUBATh KPEATUBHOE MBIILUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIEA0BATEIbCKHIE 1eCTBHS:

BJIQJICTh ~ HaBBIKAMH  y4eOHO-HCCIIEIOBATEILCKOM W MPOEKTHOMU
NEATeNbHOCTH, HaBbIKAMHU  paspelieHuss MnpoOJeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSATEIIbHOMY IMOUCKY METOJIOB PEIICHUS] MPAKTUUECKUX
3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJOB TO3HAHUS;

WCIIOJB30BaTh Pa3JIMYHbIE BUJLI ACATEILHOCTA MO TMOJYYEHUIO HOBOIO
3HaHUSA, €ro HHTEpHpeTaluu, MpeoOpa3oBaHUI0 U TMPUMEHEHUIO B Y4EOHBIX
CUTYyalusX, B TOM YUCJIE TIPU CO3JJaHUU YUEOHBIX U COLIMAIIBHBIX TPOEKTOB;

dbopMupoBaTh  HAay4YHBIM  THUN ~ MBIIUICHUS,  BJIaJA€Th  HAyYHOU
TEPMUHOJIOTHEH, KJIIOUEBBIMHU MOHATUAMHU U METOJaMU;

CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3aJjadyud B 00pa3oBaTelbHOU
NEATeNIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISBJISITh MPUUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyalM3UpPOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Yy €€ pEIIeHUs, HaXOAUTh apryMEHThI ISl JI0Ka3aTelbCTBa
CBOUX yTBEPXKIACHUH, 3a/1aBaTh MMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJTU3UPOBaTh TMOJYYECHHBbIE B XOJI€ pEIICHUs] 3aJlaud pe3yJIbTaThl,
KPUTHYECKU OILIEHUBAaTh WX JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITH LI€JICHANPABICHHBIN MOUCK MEPEHOCca CPEACTB U CIIOCOOOB
JeHUCTBUS B MPO(GECCUOHAIBHYIO CPEAY;

yMEeTh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTH
KUZHEACATEIbHOCTH;

yMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJECH, IPEAJIaraTbh OPUTHHATILHBIE TOIX0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHUKAX HHPoOpMaruu (TEKCTe
y4eOHOro mocoOus, Hay4YHO-NOMYJSIPHOM JHUTEeparype, OHOJIOTHYECKUX
CIOBapsiX U CIPAaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NnaHHbIX, B MHTepHere),
aHaJTu3UpOBaTh MH(MOPMALMIO PA3TUYHBIX BHUAOB W (POpPM MpEaCTaBICHHUS,
KPUTHYECKU OLEHUBATH €€ TOCTOBEPHOCThH U HEMMPOTUBOPEUUBOCTD;

(GhopMyIHpPOBATH 3aMPOCH] U MPUMEHSTh Pa3IMUHbIE METO/IbI MTPU MOUCKE U
oTOope Ouojormyeckor uHGOPMAIUK, HEOOXOAMMON IS  BBITOJTHEHUS
y4eOHBIX 3a/a4;

MPpUOOPETATh OMBIT UCHOJb30BAHUS UHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPUICHCTBOBATh KYJIbTYpy aKTUBHOTO  MCIOJIb30BAHUS
Pa3JIMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANbHYIO (GOpMYy MpeICTaBICHUS
ouoniornyeckod wuHbopManuu (cxembl, rpaduKd, IUArpaMMbl, TaOJUIIbI,
PUCYHKH U IPYTOE);

HCIOJB30BaTh HAy4YHBIM S3BIK B KAueCTBE CpPEACTBA MpU padoTe ¢
Ouosiornyeckod HHPOpMAIUE: NPUMEHATh XUMHUYECKHE, (U3UYECKHE U
MaTeMaTU4YeCKHe 3HAKU U CUMBOJIbI, (pOpMyJibl, a00OpeBUaTypy, HOMEHKIIATYPY,
UCIOJB30BaTh U MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISJHOCTH;

BJIaJICTh ~ HABBIKAMM  pACHO3HABaHUS W  3allUThl  UHGOPMAIUU,
MH(POPMAITMOHHOM 0€30NMaCHOCTH JTUYHOCTH.

OBJaieHne YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) oOmenme:

OCYILECTBJISITh KOMMYHHUKAIIMM BO BceX cdepax KU3HU, aKTHUBHO
y4acTBOBAaTh B JAMAJOre WIIM JAUCKYCCHUHM IO CYIIECTBY OOCYXJIaeMOMl TeMbl
(ymeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCHUTEIBHHO
BBITIOJTHEHUS TpeJjlaracMoy 3a/laud, yYUThIBaTh UHTEPECH U COTJIACOBAHHOCTD
MO3UINHI APYTUX YYACTHUKOB JIUAJIOTa WIIU IUCKYCCUN);

pacrio3HaBaTh HEBEpOAbHBIE CPEJCTBA OOIICHUS, MOHUMATh 3HAYCHUE
COIIMAIBbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIMKTHBIX CUTYAIlUH,
YMETh CMSTYaTh KOH(DJIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOICHCTBUSI, TOHUMATh
HAMEpPEeHUS JPYTUX JIIOJIed, TMPOSBISITh YBAXKUTEIbHOE OTHOIIEHUE K
cobeceTHUKY U B KOPPEKTHOH dhopme (opMyIHpOBaTH CBOM BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO M3JIAaraTh CBOIO TOUKY 3PEHHUS C HUCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eATeJIbHOCTh:

MOHMMAaTh W  HCHOJIb30BaTh  MPEUMYyLIECTBA  KOMaHAHOM U
WHJMBUAYAIbHOW pabOThl MpU  PEIICHHH OUOJOTHYECKOM  MTpOoOJIEeMBI,
000CHOBBIBAaTh HEO0OXOIUMOCTh MIPUMEHECHUS IrPYNIOBBIX dbopm
B3aMMO/ICUCTBUS MIPU PEIICHUU yUeOHOU 3a1auH;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHI ¢ y4ETOM OOIIMX
HMHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh 1€TM COBMECTHOM JEATENbHOCTHU, OPraHU30BBIBaTH U
KOOPJAMHHUPOBATH JICHMCTBUS MO €€ HOCTHXKEHHIO: COCTABJISATh IUIAH JICMCTBUM,
pacrpenensTh pojid ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXJOr0 y4acTHUKA KOMAaH/bI B
001U pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejuiaratb HOBBIE MPOEKTHI, OIIEHUBATh HJIEM C MO3UIIMU HOBU3HBI,
OPUTHMHAJIBHOCTH, MMPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATErMYECKOe MOBEICHHE B Pa3TUUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

OBJajleHNe YHHBEPCATbHBIMH PEryJISSTUBHBIMU J€CTBUSIMH:

1) camoopranusanus:

UCIIOJB30BaTh OMOJOTMYECKHWE 3HAHUS JJIS BBIABICHUS NPOOJIEM M HX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpaTh Ha OCHOBE OWOJOTUYECKUX 3HAHUU IE€JIEBbIE U CMBICIOBbBIC
YCTAHOBKHU B CBOUX JEHUCTBUIX M MOCTYMKAX MO OTHOIIEHUIO K KUBOU MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3/TOPOBBIO OKPYKAIOIINX;



CaMOCTOSITEIbHO ~ OCYIIECTBIIATh  IMO3HABATEIBbHYK)  JIESITEIBbHOCTD,
BBIABJISITh TPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7adydl B
00pa3oBaTeIbHON AEATEILHOCTU U KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITENIbHO COCTaBJISITh IJIAH peIIeHUs] MNpoOJieMbl € Y4E€TOM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsiTb  paMKd  y4eOHOro TpeJAMEeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

nenaTh ~ OCO3HAaHHBIM  BBIOOp,  apryMEHTHpPOBAaThL  €ro,  OpaTh
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U TMPOSIBICHUIO MIUPOKOU IPYIULIUH B
pa3HBIX 00JIACTSIX 3HAHWM, MOCTOSHHO TOBBINIATH CBOM 0Opa3oBaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JE€ATEIbHOCTbD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BJIaJICTh HABBIKAMM [O3HABATEJIbHOM peduiekcuu Kak OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB M
OCHOBAHUM, UCIIOIH30BaTh MPUEMBI pedIECKCUU JI OIIEHKH CUTYalllH, BIOOpa
BEPHOTO PELICHUS;

yMeTh OIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUKEHHUIO;

MPUHUMATh MOTUBBI W apryMEHTHhl JPYIUX MPU aHAIU3E PE3YyJIbTAaTOB
NeATEeNbHOCTH;

3) npuHsTHE Ce0s U APYTrHUX:

MPUHUMATH Ce0s, TOHUMAasi CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI W apPryMEHTHl JAPYIUX TPU aHAIU3E PE3YyJIbTATOB
NeSATEeNbHOCTH;

MpU3HAaBaTh CBOE MPaBO U MPaBO APYrUX HA OLIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMHU APYTOro YeIoBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ysbTaThl OCBOEHUS COJEpXKAHUS Y4YEOHOro MpeaMera
«buonorus» Ha yriayOoJ€HHOM YypOBHE OpPHEHTUPOBAHBI Ha OOeCleueHHe
npoduibHOro 00y4yeHuss oOydarommxca Ouosornd. OHU — BKIIIOYAOT:
crenuduyeckue sl OMOJIOTUY HAayUHbIE 3HAHUSI, YMEHUS U CIIOCOOBI ACHCTBUIMA
0 OCBOEHUIO, UHTEpPHpETallMd ¢ NOpeoOpa3oBaHUIO 3HAHUM, BHUJIBI
JEATENbHOCTH O MOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B PAa3TUUYHBIX
y4eOHBIX, a TakKKe B pEalbHBIX JKU3HEHHBIX cuUTyalusax. I[IpeamerHbie
pe3yIbTaThl MPEACTABICHBI IO TOJaM U3YyUYeHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «buomorus» B
10 knacce nOIXHBI OTPAKATE:

chOpMHUPOBAHHOCTh 3HAHUHW O MeCT€ W pOJM OHOJIOTHH B CHUCTEME
€CTEeCTBEHHBIX HayK, B ((POPMUPOBAHUM €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA, B
MO3HAHUU 3aKOHOB TMPUPOABI U  PEIICHHUH TpoOJeM  palrOHAIBHOTO
MPUPOJIOTNIONB30BaHUs, O BKIAJE€ POCCUUCKUX U 3apyOekKHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOTOJIAralIre OHOJOTMYECKUEe TEPMHUHBI U TMOHSITUS (KU3HB, KIETKa,



OpraHu3M, MeTabOJIu3M, TOMEOCTa3, CaMOPEryJISIus, CaMOBOCIPOU3BEIICHHUE,
HACIIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPUU
(xknerounast Teopust T. IlIBanna, M. Illneitnena, P. BupxoBa, xpoMocomHas
Teopust HacieacTBeHHocTtu T. Moprana), yuenust (H. U. BaBunoBa — o neHTpax
MHOrooOpa3usi ¥  TMPOUCXOXKJCHUS  KYyJIbTYpPHBIX  PAcCTEHHU), 3aKOHBI
(eamHOOOpA3Usi MOTOMKOB MIEPBOTO MOKOJIEHUS, PACHICIUICHUS, YUCTOTHI TaMET,
HE3aBUCUMOTO HacnenoBanus I. MeHgens, TOMOJIOTHYECKHX PANOB B
HACJIEICTBEHHOU A3MEHYUBOCTH H. n. Basunoga), IIPUHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAy4YHOTO TMO3HAHUS, UCIOIb3YEMbIX B
OMOJIOTUYECKUX HCCIIECIOBAHUSAX KUBBIX OOBEKTOB (OMUCAHHE, H3MEpPECHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT
U 3YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCJIE
OakTepuii, rpuOOB, pacCTEHUM, KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB U
CUCTEM  OpraHOB  pAaCTeHUM,  KUBOTHBIX, YeJoBeKa, MPOIIECCOB
KUZHEACATEIbHOCTH, MPOTEKAIOINX B OpraHM3Max pacTeHHH, >KUBOTHBIX H
YeJIOBEKa, OMOJIOTMYECKUX TMPOIECCOB: OOMEHa BEIIeCTB (MEeTaboJIu3M),
MIpEBpAIEHUs] SHEPrUuU, OpPOKEHUs, aBTOTPOPHOTO U reTepoTPO(HOr0 THUIOB
nuTanus, (OTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, Meilo3a, TraMeToreHesa,
aMOpHOTreHesa, MOCTAMOPUOHATBHOTO pa3BuUTHS, Pa3MHOXKEHUS,
WHJIMBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aUMO/JICUCTBUS T€HOB,
reTepo3uca, HCKyCCTBEHHOT0 0TO0pa;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXIY OPTraHOMJAMU KIIETKU U HUX
(YHKIUSMH, CTPOCHUEM KJIETOK Pa3HbIX TKaHEH W UX (YHKIUSAMH, MEXITY
OpraHamMl M CHUCTE€MaMU OPTraHOB y pPACTEHUH, JKMBOTHBIX W YEJIOBEKAa U MX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OpPraHOB U MX (PYHKUIUSIMHU, MEXKIY dTarnaMu
oOMeHa BEIIeCTB, JTalaMu KJIETOYHOIO IMKJIA M JKU3HEHHBIX I[UKJIOB
OpraHU3MOB, ATaraMy 3MOPUOHAILHOTO Pa3BUTHUSI, TEHOTUIIOM U (DEHOTHUIIOM,
(dbenotunomM u GpakropaMu cpeibl OOUTAHMUS;

YMEHHE BBISIBIIATH OTIIMUUTENbHBIC PU3HAKY )KUBBIX CUCTEM, B TOM UHCIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIUE ApPTyMEHTHI, OMOJOTHYECKYIO
TEPMUHOJIOTHUI0O U CHUMBOJMUKY [UJIsl JOKa3aTeIhCTBA POJCTBA OPraHU3MOB
Pa3HBIX CUCTEMAaTUYECKUX TPYIII;

YyMEHHE peliath OWOJOTHMYECKHWE 3a7adyd, BBISBIATH HPUYUHHO-
CJIEJICTBEHHBIC CBSI3U MEXKIY HCCIETyEMbIMU OMOJIOTMYECKUMU MPOLECCAMU U
SBJICHUSIMH, JIeJlaThb BBIBOJABl W TMPOTHO3bl HA OCHOBAHUU MOJYyUYECHHBIX
pEe3yIbTaTOB;

YMEHHE BBITIOTHATh JIAOOpaTOpHbIE U MPAKTUYECKHE PabOThI, COOMIOIATh
MpaBuiia Mpu padoTe ¢ yueOHBIM U 1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATH HUX HAKCHEPUMEHTAIbHBIMU
cpeacTBaMu, (POpMyIUpys 1ielib UCCIEIOBAHUS, aHATU3UPOBATH MOTYyUYCHHBIE
pe3yabTaThl U JAeNaTh BHIBOJIBI;

YMEHHE y4acCTBOBAaTh B yUE€OHO-UCCIEA0BATEIbCKOM paboTe 1Mo OHOIoTHH,
AKOJIOTUHM M MEAUIMHE, TPOBOANMON Ha 0a3e MIKOIbHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTABJISATh  TOJYYECHHBIE pe3ylbTaThl Ha  YUYEHHYECKUX
KOH(EPEHIHUSAX;

YMEHHE OIEHHUBATh ITHUYECKHUE ACIEKThl COBPEMEHHBIX HUCCIEIOBAHUN B
obmactu  OMOJIOTMM U MEOUUUHBI  (KJIOHUPOBAHUE, HCKYCCTBEHHOE



OIUIOJJOTBOPEHUE, HAITPABIEHHOE U3MEHEHHE T€HOMA U CO3JaHuE TPAHCTE€HHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOP OyAyiiel npodeccuoHalIbHOM
JNEeSITEeNbHOCTH B 00jacTh  OWOJIOTMH,  MEIHMIHMHBI, OHOTEXHOJIOTHH,
BETEpUHAPUH, CEJIbCKOIO XO3SIICTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIiayOIaTh
MO3HABATEIbHBIA  WHTEpPEC, HaIlpaBJICHHBIM HAa  OCO3HAHHBIM  BBIOOD
COOTBETCTBYIOIIECH mpodeccur ¥ MPOoJI0IKEHUE OMOIOTHUYECKOTO 00pa30oBaHUs
B OpPTaHU3ALMAX CPEIHETO MPOPECCUOHATLHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «buomorus» B
11 Kknacce nOIKHBI OTPAKATH:

chOpMHUPOBAHHOCTh 3HAHUHW O MeCT€ W pOJM OHOJIOTHH B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHUHBI MHUpPA, B MO3HAHUM 3aKOHOB MPUPOJBI U PEHICHUU SKOJIOTHUYECKUX
npoOJieM 4YeJIOBEYECTBA, a TakKe B PEIICHUHU BOMPOCOB PAIMOHAIBHOTO
MPUPOJIONONL30BaHUs, U B (POPMHUPOBAHUU IEHHOCTHOTO OTHOLIEHUS K
Mpupojie, 00IIECTBY, YETOBEKY, O BKIIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHM;

YMEHHE BIAJIETh CUCTEMOW OMOJOTHMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OMpeNeNieHUs] U MOHUMaHUE CYU[HOCTHM OCHOBOIIOJArarolux OHOJOTHYECKUX
TEPMHUHOB U TOHATUM (BHUI, dKOCHUCTeMa, Onocdepa), OMOTOTHUUECKHUE TEOPUU
(aBomtoniuonHast Teopust Y. [lapBuHa, CUHTETHYECKass TEOPHUS HBOJIOIUH),
yuenus (A. H. CeBepuoBa — 0 myTSX M HampaBleHUsX s3Bomtonuu, B.W.
Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTH4Yeckoro paBHoBecus Jx. Xapau
u B. BaiinOepra, 3apossimeBoro cxoactsa K. M. bapa), npaBuna (Munumyma
1O. JIubuxa, skon0oruueckoil mupaMuibl SHEPTUn), TUMIOTE3bI (TUIOTE3a «MHUpPa
PHK» V. I'unGepra);

YMEHHE  BIAJIETh OCHOBHBIMHM  METOJIAMH  HAy4YHOTO  TMO3HAHWI,
UCIOJB3YEMbIMU B OHOJOTUYECKUX HCCIECIOBAHUSAX JKHUBBIX OOBEKTOB U
AKOCHUCTEM (OmMHCaHUEe, U3MEpPEHHE, HaOJI0JEHUE, SKCIEPUMEHT), CIocobamu
BBISIBJICHUS U OIIEHKU aHTPOIOTE€HHBIX U3MEHEHUN B PUPOJIE;

YMEHHE BBIICNATh CYIIECTBEHHbIE NPU3HAKU: BUIOB, OHOr€OIEHO30B,
AKOCHUCTEM U Ouocdepsl, CTAOMIM3UPYIOLIEro, ABUKYIIETO U Pa3phIBAIOIIETO
€CTEeCTBEHHOTO otbopa, aJIONAaTPUIECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHMsl, BIUSHUS JIBIDKYIIUX CHJI DBOJIIOIMA Ha TeHODOH]
MOMYJISIIIUU, IPUCTIOCOOJIEHHOCTH OPTaHU3MOB K CpeJie 0OUTaHUsI, YepeIOBAHUS
HalpaBJICHU HBOJIONMH, KPYroBOpOTa BEIIECTB M TIOTOKAa DSHEPrUU B
AKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aWMOCBSI3M MEXIY IIpollecCaMy HBOIIOLNH,
JIBIKYIIMMU CUJIAMHM aHTPOIOT€HEe3a, KOMIOHEHTAMH PA3JIMYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISBISATH  OTJIMUUTENIbHBIE  MPU3HAKU  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K Cpejie OOUTaHUs, AOMOTHYECKUX U OMOTHYECKUX
KOMIIOHEHTOB HKOCHUCTEM, B3aUMOCBSI3€ OpPraHu3MOB B COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHHUM B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIUE ApPTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHUI0O U CHUMBOJMKY [UJIsl JOKa3aTeIhCTBA POJCTBA OPraHU3MOB
pPa3HBIX CHCTEMATUYECKUX TPYI, B3aUMOCBS3U OPraHU3MOB U  CPEJbl
oOUTaHUs, €IUHCTBA 4YEJOBEYECKUX pac, HEOOXOAUMOCTH COXpaHEHUS
MHOTr000pa3usi BUIOB U SIKOCUCTEM KaK YCJIOBHUSI COCYILIECTBOBAHUS MIPUPOJIBI U
YeJI0BEYECTBA;



YyMEHHE peliath OWOJOTHMYECKHWE 3a7adyd, BBISBIATH MNPUYUHHO-
CJIE/ICTBEHHBIC CBSI3U MEXIY HCCIETyEMbIMU OMOJIOTMYECKUMH MPOILECCAMU U
SBJICHUSIMH, JIeJlaTb BBIBOJABl W TMPOTHO3bl HA OCHOBAHUU MOJYUYECHHBIX
pEe3yIbTaTOB;

YMEHHE BBITIOTHATD JIa0OpaTOpHBIE U MPAKTUYECKHE PabOThI, COOMIOIATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATH HUX HAKCHEPUMEHTAIbHBIMU
cpeacTBaMu, (POpMyIUpPys 1i€Jib UCCIEIOBAHUS, aHAIU3UPOBATH MOJYyUYCHHBIE
pe3yIbTaThl U JAeNaTh BHIBOJIBI;

YMEHHE y4acTBOBATh B YUE€OHO-UCCIIEI0BATEIbCKOM paboTe 1Mo OHOIOTHH,
AKOJIOTUM M MEAUIMHE, TPOBOANMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTABISATh  TOJYYEHHBIE pe3ylbTaThl Ha  YUYEHHYECKUX
KOH(EPEHIHUSAX;

YMEHHE OIICHUBATh THUIOTE3bl M TEOPUM O MPOUCXONKICHUM >KU3HH,
YeJIOBEKa M YEJOBEUECKUX pac, O NPUYMHAX, IMOCIEACTBUSAX M cHocodax
MpeI0TBpAIllCHUS TII00aJIbHBIX H3MEHEHUM B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOP OyAyiiel npodeccuoHaIbHOM
NEATeNIbHOCTY B 00JacTU OWOJIOTMH, SKOJIOTUH, MNPUPOONOJIH30BAHMUS,
MEJIUIINHBI, OMOTEXHOJIOTHUH, TICUXOJIOTHH, BETEPUHAPUH, CETBCKOTO X0351CTBA,
MUIIEBOM  MPOMBIIUIEHHOCTH,  YIAayOJaTh  MO3HABaTEIbHBI  WHTEpEC,
HalpaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIEH Mpodeccuun u
MpPOJOKEHNE OUOJOTHUUECKOTO O00pa30BaHUsI B OpPraHU3aAlUAX CPEIHETO
po¢eCCUOHATIEHOTO u BBICIIIETO o0Opa3zoBaHus.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanMeHoBaHne KosnnuyecTBo yacos
DJIeKTPOHHBIE (HU(PPOBHIE)
n/ Pa3aeJIoB U TEM KonTpoJbHble IIpakTHYeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
n nporpamMmMbI padoThI padoThI
1 buonorus xak Hayka 1
) JKuBble cucTeMbl U UX )
U3y4eHHE
3 buonorus knerku 2 0.5
Xumuyeckas
4 10 1
OpraHu3anus KIeTKH
Crpoenue u pyHKIUN
5 8 2
KJIETKU
OOmMeH BemecTB U
6 [IpEBpaLICHUE SHEPTUU 9 1
B KJIETKE
HacnencreenHnas
7 uHpopManusa u 9 0.5
peanu3anus €€ B KIETKE
JKU3HEeHHBIN IIUKIT
8 6 1
KJIETKU
Crpoenue u pyHKIUN
9 17 1.5
OpPraHHU3MOB
10 PasmHoxeHue u 8 1.5




pa3BUTHE OPraHU3MOB
I'eneTnka — Hayka o
1 HACJIEICTBEHHOCTU U 5 0.5
U3MEHUYUBOCTH
OpPraHHU3MOB
il 1o !
13 3aKOHOMEPHOCTH 6 1
HU3MEHUYUBOCTH
14 I'eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
buorexunonorus u
16 CUHTETUYECKAs 4
Ouonorus
17 PesepBHoe Bpemst 1
OBIIEE KOJIMYECTBO
102 13

YACOB 110 ITPOTPAMME




11 KJIACC

Ne
n/
n

HaunmenoBanue
pa3aesioB u TeM
NPOrpaMMbI

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbBIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChbl

3apokJIeHUE U pa3BUTHE
HBOJIIOIIMOHHBIX
MPEICTABICHUN B
ononoruu

MuxkposBomntonus U eé
pe3yJIbTaThI

14

MakposBonronus u eé
pe3yJIbTaThI

[Ipoucxoxnenue u
pa3BUTHE )XKU3HU Ha
3emiie

15

1.5

IIpoucxoxneHue
YEJI0BEKa —
AHTPOIIOr€HE3

10

DKOJI0rusl — HayKa o
B3aUMOOTHOIIEHUAX
OpraHU3MOB U
HaJIOpraHU3MEHHBIX
CUCTEM C OKPYIKaIOLEH
cpenom

0.5

OpranusMsl 1 cpenia

1.5




oOuTaHus

|
DKOJIOTHS COOOIIECTB.

9 DKOJIoTHYeCKue 12 0.5
CHUCTEMBI

10 buocdepa — rmobanbHas 6
JKOCHCTEMa

1 YennoBek u 6
OKpY’KaroIas cpena

12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO
102 7.5

YACOB I10 ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

ID 4866822 10b KJIACC Ilarunasss Mapuna Aib0epToBHA

KoanuectBo yacos JIeKTPOHHbIE
Ne undposbie
Tema ypoka Bce | Kontposnbubl | TMpaktuueck | [laTa nnanm bp
n/n Hdara ¢axt o0pa3oBaTe/ibHbIE
ro e padoThlI ue padboTbl
pecypchl

buonorus kak KOMIUIEKCHas

1 HayKa U Kak 4acTh 1 03.09 PO, Yuu.py
COBPEMEHHOT0 00IIIeCTBa
JKuBble cuCTEMBI U UX

2 . 1 04.09 PO, Yuu.py
CBOMCTBa
YpoBHEBas opranu3anus

3 P P 1 05.09 PO, Yuu.py
KUBBIX CHCTEM
Hcropus oTKpbITUS U

4 n3yueHus kietku. Kinerounas 1 10.09 POII, Yuu.py
TEOpHUst
Meroasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
IIpakTnyeckas padora
«3yueHnune MeTo10B

5 Y 1 0.5 11.09 POIII, Yuu.py

KJIETOYHOUW OMOJIOTHUH
(xpomarorpadus,
anekTpodopes,
muddepeHnnanTbLHoe




uentpudyruposanue, [T1P)»

XUMHUYECKUN COCTaB KIETKHU

12.09

PoUI, Yuu.py

MuHepaibHbIE BELLIECTBA
KJIETKH, UX OMOJIOTHYECKast
poib

17.09

PO, Yuu.py

Oprannueckue BeUiecTBa
KJIETKH — OeJIKH.
JIaGoparopHas paboTa
«O6Hapy)eHHne OEIKOB ¢
MOMOIIBIO0 Ka4eCTBEHHBIX
peaxkuuin»

0.5

18.09

PoUI, YVuu.py

CoiicTBa, K1accudukanus u
¢byHKIIMN OETKOB

19.09

PoUI, YVuu.py

10

Opranunueckue BeUiecTBa
KJIETKH — YTJIEBO/IbI

24.09

PoUI, Yuu.py

11

Oprannueckue BeUiecTBa
KJIETKU — JIMITH/IbI

25.09

PoUI, YVuu.py

12

Hyxneunossie kucnotsl. JJHK
u PHK. JlaGopaTopnas pabora
«HccnenoBanue HyKIEHHOBBIX
KHCJIOT, BBIICJICHHBIX U3
KJICTOK Pa3IUYHBIX
OpPTaHU3MOB»

0.5

26.09

PoUI, YVuu.py

13

Crpoenue u pynkuuu ATO.

Apyrue
HyKJIeo3uaTpUudochaTel

01.10

PoUI, Yuu.py




(HT®D)

14

Cexsenuposanue JJHK.
MeToapl TEeHOMUKH,
TPaHCKPUIITOMUKH,
MIPOTEOMUKH

02.10

PO, Yuu.py

15

Meroas! CTPYKTYpHOI
Ouosioruu

03.10

PO, Yuu.py

16

TuIe! KJIETOK.
[IpokapuoTnueckas KieTka

08.10

PoUI, YVuu.py

17

CrpoeHune 3yKapuoTHYECKOM
xieTku. IIpakTnyeckas
pab6ora «/3yueHue cBONCTB
KJICTOYHOM MeMOpaHbI»

0.5

09.10

PoUI, Yuu.py

18

IToBepxHOCTHBIN anmapar
KJIETKU

10.10

PoUI, Yuu.py

19

OnHOMEMOpaHHBIE OPTaHOU/IbI
xieTku. IIpakTnyeckas
padora «/3yueHue 1BUKEHUSA
LUTOIJIa3MbI B PACTUTEIBHBIX
KJIETKax»

0.5

15.10

PoUI, YVuu.py

20

HOHyaBTOHOMHBIG OpraHOHIbL
KJICTKU: MUTOXOHAPHH,
miactuasl. JIaboparopHas
pabora «MccnenoBanue
Ij1asMoJii3a 1 JCI1a3MO0JInu3a B
PACTUTCIILHBIX KIICTKAX»

0.5

16.10

PoUI, YVuu.py




21

HememOpaHHbIe OpraHou b1
KIICTKH

17.10

PoUI, Yuu.py

22

Crpoenue u QpyHKIUH 1pa

22.10

PoUI, Yuu.py

23

CpaBHuTenbHas
XapaKTEepUCTHKA KJIETOK
sykapuot. JlabopaTopHas
pabora «3yuenue cTpoeHus
KJIETOK Pa3INnYHbIX
OpPraHU3MOB»

0.5

23.10

PO, Yuu.py

24

AccuMunanus u
TUCCUMUIIALIUS — JIBE
CTOPOHBI MeTa0onu3Ma. THurb
oOMeHa BeIIeCTB.
JlabopaTopnasi padora
«M3ydyeHne kaTaauTU4eCcKOn
aKTUBHOCTH (hepMEHTOB (Ha
MpUMEpe aMHUIIA3bl UK
KaTaJia3bl)»

24.10

PO, Yuu.py

25

DepMEHTaTUBHBIN XapaKTep
peaKuuii KJIETOYHOTO
Mmetabonu3ma. JlabopaTopuas
padora «3yueHue
(hepMEeHTaTUBHOTO
pacIleIIeHusl IepoKcuia
BOZIOPOJIa B pPaCTUTENIbHBIX U
KUBOTHBIX KIJIETKaX»

0.5

05.11

PoUI, Yuu.py

26

Bbenku-akTuBaTOpHI N OCIKH-

06.11

PO, YVuu.py




UHTUOUTOPBI

27

ABTOTpOGHBIN THII OOMEHA
BEILIECTB

07.11

PO, Yuu.py

28

dorocunres

12.11

PO, Yuu.py

29

Xemocunres. JlabopaTopHasi
padora «CpaBHEHUE
poreccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

13.11

PoUI, Yuu.py

30

AHa’pOoOHbBIE OPTaHU3MBI.
Bunst 6poxeHus.
JlabopaTopnasi padora
«CpaBHEHHE MTPOLIECCOB
OpOKEHUS U JIBIXaHUSDY

14.11

PoUI, YVuu.py

31

AdpoOHBIE OpraHU3MBbL. DTarbl
SHEPreTHYECKOro oOMeHa

19.11

PoUI, Yuu.py

32

DHeprust MeMOpPaHHOTO
rpagueHTa npoToHoB. CuHTE3
AT®: pabora NpoTOHHOI
AT®-cuHTa3bI

20.11

PoUI, YVuu.py

33

Peakuun matpuyHoro cuHTesa

21.11

PoUI, Yuu.py

34

Tpanckpunuus — MaTpu4YHbINA
cunte3 PHK

26.11

PoUI, Yuu.py

35

Tpancnsuus u €€ sTarbl

27.11

PoUI, YVuu.py

36

KonupoBanue aMUHOKHUCTIOT.
Posne pubocom B 6GuocunTE3e
Oenka

28.11

PO, Yuu.py




37

Opranu3zanus reoma y
IIPOKApUOT U DYKapuoT

03.12

PoUI, Yuu.py

38

MorexymsipHble MEXaHU3MBbI
9KCIIPECCUM F'€HOB Y 3YKapHOT

04.12

PO, Yuu.py

39

Bupycsl — BHEKIIETOUHBIE
(OpMBI )KU3HU U OOJTUTaTHBIC
napasutsl. IIpakTnyeckas
pabora «Co3nanue MoJaenu
BUpYCa»

0.5

05.12

PoUI, Yuu.py

40

Bupycurie 3a001eBaHUsS
YelI0BeKa, )KUBOTHBIX,
pacTeHui

10.12

PO, Yuu.py

41

HanorexHoiiornu B OMOJIOTHA
U MCOUIIUHC

11.12

PoUI, YVuu.py

42

JKU3HEHHBIN UK KIETKU

12.12

PO, Yuu.py

43

Matpuunsiii cunte3 JJHK

17.12

PoUI, YVuu.py

44

Xpomocomsl. JJaboparopHas
padora «/3yueHue xpoMocoM
Ha IOTOBBIX
MHUKpOIpenaparax»

0.5

18.12

PoUI, YVuu.py

45

Jlenenue KIe€TKU — MHUTO3

19.12

PoUI, YVuu.py

46

Tuns! knetok. Kapnokunes u
uuTokuHe3. JlaboparopHas
pab6ora «HaGmroneHne MuTo3a
B KJIETKaX KOHYMKA KOpeIlIKa
JyKa (Ha TOTOBBIX

0.5

24.12

PoUI, YVuu.py




MHUKpOIIpenaparax)»

PGFYJI}IL[I/IH KHU3HCHHOI'O THUKJIa

47 TeTOK 25.12 POII, Yuu.py

48 Opranusm Kak eIMHOE LE0e 26.12 POII, Yuu.py
TkaHu pacTeHui.

49 JlabopaTopHasi padora 0.5 14.01 POUI, Yuu.py
«M3ydyeHue TkaHel paCTCHUN
TKaHM )KUBOTHBIX U YEJIOBEKA.

I (it 0s | 1501 P, Yy
YKUBOTHBIX)»
Opransl. CucTeMbl OpraHoB.

51 f;f;f;;;::;:ag:EOTa 0.5 16.01 POIII, Yuu.py
LIBETKOBOT'O PaCTEHUS

52 Onopa Tena opraHu3mMoB 21.01 POII, Yun.py

53 JIBU>KEeHUE OpPTraHu3MOB 22.01 PO, Yuu.py

54 [Iutanue opraau3mMoB 23.01 POUI, Yuu.py
[IuTanue MO3BOHOYHBIX

> ﬁiz);}fazz;eanaﬂ cucrema 28.01 POLL Yu.py
4eJloBeKa

56 JIpIxaHue opraHu3MoB 29.01 POUI, Yuu.py

57 JIpIxaHue Mo3BOHOYHBIX 30.01 POIIL, Yaupy

JKHUBOTHBIX MU YCJIOBCKA




TpancnopT BewecTB y

58 S — 04.02 POII, Yun.py
KpoBenocHas cucrema
59 MMO3BOHOYHBIX )KUBOTHBIX U 05.02 POII, Yuu.py
YeloBeKa
60 Brinenenue y opranusmon 06.02 POII, Yuu.py
61 3amura y OpraHu3MoB 11.02 POII, Yuun.py
62 NmmyHHas cucrteMa JenoBeka 12.02 POII, Yuu.py
63 PaznpaxkxuMoCTh 1 perysius 13.02 POIIL, Varpy
y OpraHu3MOB
I'ymopanbpHast perymisamus u
64 SHJIOKpUHHAs CUCTEMA 18.02 POII, Yuu.py
KUBOTHBIX U YETIOBEKA
65 g;‘;‘;ﬁzgfd N 19.02 POILL, Veipy
66 [TonoBoe pazMHOXEHUE 20.02 PO, Yuu.py
67 Meiio3 25.02 PO, Yuu.py
I'amerorenes. O6pa3oBanue u
pa3BHUTHE TIOJOBBIX KJIETOK.
68 f;f;’f;;;:ff;oggg;’m 0.5 26.02 POIIL, Yau.py
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpenaparax»
69 NuauBuayanbHOE pa3BUTHE 2700 POIIL, Varpy

OpraHnu3MOB — OHTOI'CHEC3




70

3akiajika OpraHoB U TKaHEN
U3 3apOJIBIIIEBBIX JTUCTKOB

04.03

PoUI, Yuu.py

71

PocT u pa3BuTHE )KMBOTHBIX.
JlabopaTopnasi padora
«BpIsBIEHNE IPU3HAKOB
CXOJICTBA 3apObIIIEH
[I03BOHOYHBIX JKHBOTHBIX»

0.5

05.03

PoUI, YVuu.py

72

PasmHOXkeHUE U pa3BUTHE
pactenuii. JJaboparopHas
padota «CtpoeHue opraHoB
Pa3MHO>KEHHUS BBICIINX
pacTeHun»

0.5

06.03

PoUI, YVuu.py

73

Hcropus cranoBiIeHUs U
pa3BUTHS TEHETUKHU KAK HAYKH

11.03

PoUI, Yuu.py

74

OcCHOBHbIE TOHATHS U
CUMBOJIbI TEHETHKH.
JlabopaTopnasi padora
«/Ipo3oduna kak 00BEKT
TeHETUYECKUX UCCIICTIOBAHUI

0.5

12.03

PoUI, YVuu.py

75

3aKOHOMEPHOCTH
HacJleI0BaHMsI TPU3HAKOB.
Momnorubpuanoe
CKpELIMBaHUE.
IIpakTnyeckas padora
"N3yuyenue pe3ysbTaToB
MOHOTHUOPHUIHOTO
CKpeUIMBaHus y Apo30duinr"

0.5

13.03

PO, YVuu.py




76

IuTonornyeckre OCHOBBI
MOHOTHUOPHUIHOTO
CKpELIUBaHUS

18.03

PoUI, Yuu.py

77

AHanuzupyroiiee
ckpemuBanue. Henonnoe
JOMUHUPOBAHUE

19.03

PoUI, YVuu.py

78

JMruOpuiHoe CKpelBaHme.
IIpakTnyeckas padora
«H3ydyenue pe3ysbTaToB
JUTUOPUIHOTO CKPELIMBaHUS
y Ipo30(HIIBD)

0.5

20.03

PoUI, YVuu.py

79

ITuTonornyeckre OCHOBBI
JUTHOPUTHOTO CKPEIIUBAHUS

25.03

PoUI, Yuu.py

80

CreruieHHO€e HaCJIEAOBaHIE
MIPU3HAKOB

26.03

PoUI, YVuu.py

81

XpoMOCOMHast TEOpUs
HACJIEICTBEHHOCTU

27.03

PoUI, YVuu.py

82

T'eneTuka nmona

08.04

PoUI, YVuu.py

83

T'enoTun kak nenoctHas
cucreMa

09.04

PoUI, YVuu.py

84

I'eHeT4EeCKUI KOHTPOIIb
pa3BUTHUS PaCTCHUM,
JKUBOTHBIX U 4EJIOBEKA

10.04

PoUI, Yuu.py

85

N3MeHYnBOCTh IPU3HAKOB.
Bunwl n3sMeHUHBOCTH

15.04

PO, Yuu.py

86

MonudukanronHas

16.04

PoUI, YVuu.py




HU3MCHYUBOCTH

87

BapuaunoHHslii pan u
BapUallMOHHAsl KpUBasl.
JlabopaTopnasi padora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKAITIOHHOM
n3MeH4nBOCTH. [locTpoenue
BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

0.5

17.04

PoUI, YVuu.py

88

I'enoTunuueckas
H3MEHYNBOCTD.
KomMOunatusHas
H3MEHYNBOCTD

22.04

PO, Yuu.py

&9

MYTaL[I/IOHHaSI HU3MCHYHNBOCTB.

IIpakTnyeckas padora
«MyTtanun y 1po3odpuiisl (Ha
TOTOBBIX MHKpOIpenapaTax)»

0.5

23.04

PO, Yuu.py

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TpoIiecca.
OnuUreHeTHKa 1 MUTCeHOMHKA

24.04

PoUI, Yuu.py

91

I'eneTnka uenoBeka.
IIpakTnyeckas padora
«CocraBlieHHE U aHAJIN3
POAOCIOBHOM

0.5

29.04

PO, YVuu.py

92

MeTtonansl METUITMHCKOMN

30.04

PoUI, YVuu.py




T'CHCTUKHU

93

3HayeHNuEe MEIUIIMHCKOM
TeHETUKH B MPEAOTBPAICHUN
U JICUEHUH T€HETUUECKUX
3a00JI€BaHUH YeI0OBEKA

06.05

PO, Yuu.py

94

OCHOBHBIE TTOHSITHSA CCJICKIINU.

JlabopaTopnasi padora
«M3yyenue copros
KYJIBTYPHBIX PACTCHUU U
nmopoa AOMAaIIHUX JKUBOTHBIX)»

0.5

07.05

PO, Yuu.py

95

MeToabl CeeKIITMOHHOM
pabotsl. JlaGopaTopuas
pabora «3yueHue MeToa0B
CEJICKLIUU PACTCHUIN

0.5

08.05

PoUI, Yuu.py

96

JIOCTHXKEHHS CeICKIINU
pacTeHUM U KUBOTHBIX.
IIpakTnyeckas padora
«IIpuBuBKa pacTeHUD»

13.05

PoUI, YVuu.py

97

CoxpaHnenue, n3y4eHue u
MCTIOJIb30BAHNE T€HETUYECKIX

pecypcoB

14.05

PoUI, YVuu.py

98

buorexHosorus kak Hayka u
OTpaciib MPOU3BOJCTBA.
IIpakTnyeckas padora
«M3yuyenne 0ObeKTOB
OMOTEXHOJIOT UM

0.5

15.05

PoUI, YVuu.py




OcHOBHbIE HaNPaBICHUS

99 . 1 20.05 PO, Yuu.py
CHUHTETHYECKON OMOI0rUNA
XpoMocOMHa eHHa.

100 POMOCOMHEA M retHad 1 21.05 POIIL, Vau.py
WH)KEHEpUs
Me CKHUe

101 AMHIHCIH 1 22.05 PO, Yuu.py
OHUOTEXHOJIOTUH
Pe3epBHbIit ypoK.

102 [ToBTOpeHme, 06001IeHNE, 1 POIII, Yuu.py

cUCTeMaTu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

13.5




IHHOYPOYHOE IIVIAHUPOBAHUE
ID 4866822 11b KJIACC Ilarunasss Mapuna Ajib0epToBHA

N KoanuectBo yacos JIeKTPOHHbIE
- nudpoBLIe
n/ | Tema ypoka Bce | Konrtpoann | Ilpakruyeck | [aramaan | [lara op
o0pa3oBaTe/ibHbIE
I ro ble padoThI ue padoTbl axr
pecypchbl
OpomonronHas teopust Y. Jlapsuna 1 1.09 POII, Yuu.py
BIKYIIIME CHJIBI HBOJIIOIIMH BUIIOB
A T B A 1 3.09 POII, Yuu.py
o Y. Jlapsuny
bops0a 3a cymecTBoBaHue,
€CTECTBEHHbBIN U UCKYCCTBEHHBIN 1 4.09 POL, Yuu.py
otbop
DopMHUpPOBaHUE CUHTETUYECKON
1 8.09 POUI, Yuu.py
TEOPHHU HBOJIOLNH
Oransl 3BOJIIOLIMOHHOTO Mpoliecca:
B pbort 1 10.09 PO, Vau.py
MUKPOABOJIIOIHS U MaKPOIBOIFOLIHS
[Momynsanust — 3meMeHTapHast
1 11.09 PO, Yuu.py
€IMHUIIA YBOJIOIIH
3aKOH TeHETHYECKOTO PABHOBECHS
Jlx. Xapnau, B. BaiinGepra.
JIaGoparopHas paboTa «BrisBneHue 1 0.5 15.09 PO, Vuu.py
W3MEHUYUBOCTH Yy 0c00el OJTHOTO
BUJIA»
OneMeHTapHbIe (PaKTOPHI IBOTIOIHUU 1 17.09 POIIL, Yuu.py
Dddext ocnoBarens. Ipdext 1 18.09 POII, Yuu.py




GYTBIJIOLIHOI“O rOpJIbIIIKa

10

Murpauuu. M30n0muu nomyJisaui:
reorpaduueckas, OMoIornIecKas

22.09

PoUI, YVuu.py

11

EctectBennslit oT60p —
HAMPABJIAIOMUN (HAKTOP IBOIIOIHH

24.09

PoUI, YVuu.py

12

[TonoBoit oT6OP

25.09

PoUI, Yuu.py

13

[TpucnocoOaeHHOCTh OPTaHU3MOB
KaK pe3yJbTaT MUKPOA3BOIIOIHH.
JlaGopatopHas pabora «3yuenue
apoMop(}030B U HINOANATITAIINH Y
pacTEeHUN U KUBOTHBIX»

0.5

29.09

PoUI, YVuu.py

14

[Ipumeps! npucnocodaeHuil y
OpraHu3MoB: MOp(oJIoTHIecKue,
(busnonornueckue, OMOXMMHIECKHE,
noseneHueckue. Jlabopatopuas
pabota «IIpucrnocobneHus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
11e1ecoo0pa3HOCTh)»

0.5

1.10

PoUI, YVuu.py

15

Bun, ero kpurepuu u CTpyKTypa.
JIaGopatopnas pabota «CpaBHEeHHE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

2.10

PoUI, Yuu.py

16

CrpykTrypa Buza

6.10

PO, Yuu.py

17

Bunoo0pa3oBanue Kak pe3ynbTar
MHUKPO3BOJIIOLUI

8.10

PO, Yuu.py

18

CBs13b MUKPOIBOJIIOLUH U

9.10

PoUI, Yuu.py




SMUACMHOJIOI NN

MaxkposBomntonus.

19 ITaneoHTONIOrNYEeCKHE METOABI 13.10 POII, Yuu.py
W3Yy4YEeHUs SBOTIOLUU
buoreorpaguueckue MeTOABI

20 pad A 15.10 POII, Yuu.py
W3Y4YEHUs SBOTIOLUU
OMOpHONIOTHYECKHE U

21 CPaBHUTEIBHO-MOP(OJIOTHUECKUE 16.10 POII, Yun.py
METO/bl U3YUYEHHUS SBOIIOLUU
MonekyIapHO-T€HETUYECKUE,

22 OMOXMMHYECKHE U MAaTeMAaTHYECKUE 20.10 POUI, Yuu.py
METO/bl U3YUYEHHUS SBOIIOLUN

23 OO01mure 3aKOHOMEPHOCTH BOJTIOIHH 22.10 POIII, Yuu.py
AJlanTUBHAS paJidalus.

24 HepaBHOMepHOCTB TEMIIOB 24.10 POII, Yuun.py
3BOJIIOLUA
Hayunbie runote3sl mpouCXoxKACHUS

25 y P A 5.11 POII, Yuu.py
KU3HH Ha 3emJie

OHAYYHbIE MPEJICTABIICHUS O

26 Jlonay el 6.11 PO, Yuu.py
3apOXKACHUH KU3HU
OCHOBHBIE 3Talbl HEOPTAaHUYECKON

27 10.11 POII, Yuu.py
3BOJIIOLUU

28 ['unoressl 3apokIeHUS KU3ZHU 12.11 POUI, Yuu.py
Ucrtopus 3emiu u MeTobl €€

29 P A 0.5 13.11 POIIL YVunpy

uzyuenus. Jlaboparopnas pabota




«I/I3yquI/Ie U OIMUCaHUEC UCKOIIAEMBIX
OCTAaTKOB APCBHUX OPraHU3MOB»

HauanpHble dTaIbl OpraHn4ecKoin

30 17.11 PO, Yuu.py
IBOJTIOIIMH

31 DBOJIIOLHS DYKApUOT 19.11 PO, Yuu.py
OCHOBHBIE 3TaITbl BOTIOIUN
pacturensHOro Mupa. [IpakTudeckas

32 pabota «M3yueHne ocoOeHHOCTEH 0.5 20.11 POII, Yuun.py
CTPOEHHUs paCTEHUN Pa3HBIX
OTJICJIOB
OCHOBHBIE 3TaITbl BOTIOIUN

33 24.11 POII, Yuu.py
KUBOTHOTO MUpa
DBOJIIOLMS )KUBOTHBIX.
[TpakTuueckas padora «13yueHue

34 P P Y 0.5 26.11 POIIL YVunpy
0COOEHHOCTEH CTPOCHUS
MTO3BOHOYHBIX JKUBOTHBIX)
Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM

35 27.11 PO, Yuu.py
U TIepuoaM
MaccoBble BEIMUPaHUS —

36 1.12 POII, Yuu.py
9KOJIOTHYECKHUE KPU3UCHI MPOIILIOTO
CoBpeMeHHbIN HKOTOTHYECKUN

37 3.12 PO, Yuu.py
KPHU3HUC, €ro 0COOEHHOCTH
CoBpemMeHHas cuctema

38 4.12 PO, Yuu.py
OpPraHUYECKOTO MPOIILIOTO
OCHOBHBIE CUCTEMaTHYECKUE

39 8.12 PO, Yuu.py

IPYIIIBI OPraHU3MOB




40 AHTpOIOJIOTHsI — HayKa O 4eJIOBEKE 10.12 POII, Yuun.py

41 Passutue npeacrasieHuit o 1112 PALLL Varpy
IIPOUCXOXKACHUN YEJIOBEKA
Mecro yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «M3yueHne ocoOeHHOCTEH 0.5 15.12 POII, Yuu.py
CTPOEHMS CKEJIETa YEJIOBEKA,
CBSI3aHHBIX C IPSIMOXOXKICHUEM»

43 JIBIKyILME CUIIBI AHTPOIIOT€HE3a 17.12 POII, Yuun.py
CooTHoleHrne OUOIOTHYECKUX U

44 COLIMANIBHBIX (PaKTOPOB B 18.12 POII, Yun.py
aHTPOIIOT€HE3E

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 22.12 POUI, Yuu.py

46 [Taneorenerrka U maJeOreHOMHKA 24.12 POUI, Yuu.py

47 DBOJIIOLMS COBPEMEHHOTO YeJIOBEKA 25.12 POII, Yuu.py
Yenoseueckue pacsl. [IpakTnueckas

48 pabota «M3ydeHne 3K0I0ruIeCKIX 0.5 29.12 POII, Yuun.py
aJlanTanui 4eJI0BeKay

49 Me:xucuuInIMHapHble METOIbI 12.01 POILL Ve py
aHTPOIIOJIOTUHU

50 3apokJIEHUE U pa3BUTHE IKOJIOTUN 14.01 POII, Yun.py
Mertoab! akonoruu. JlabopatopHas

51 pabota «3y4yeHne MeTo10B 0.5 15.01 POII, Yuu.py
9KOJIOTMUECKUX MCCIIEA0BAHUN»

52 3HavYeHHE IKOJIOTMUECKUX 3HAHUHN 19.01 POUI, Yuu.py




JJIs1 YEJIO0BCKA

53

Okonornyeckue GakTopbl

21.01

PoUI, YVuu.py

54

Abuotnueckue akropsl. CBeT Kak
HKOJIOTHYECKUH (PaKTop.
JIaGoparopHas paboTa «BrisgBneHue
MPUCTIOCOOTICHUN OPTaHU3MOB K
BIIMSTHUIO CBETa»

0.5

22.01

PoUI, YVuu.py

55

AbuoTtnueckue GpakTopsl.
Temneparypa Kak 3K0JIOrM4ECKUI
¢axrop. JlabopaTtopHas paboTa
«BpIsiBICHNE TPUCTIOCOOIICHUI
OpPTraHU3MOB K BIUSHHIO
TEMIIepaTypb»

0.5

26.01

PoUI, YVuu.py

56

AbuoTtnueckue GpakTopsl.
Bi1a’kxHOCTB KaK 3KOJIOTMYECKUI
¢axrop. JlabopaTtopHas pabota
«AHaTOMHUYECKHE OCOOECHHOCTH
pacTeHuil U3 pa3HbIX MECT
OOUTaHUS»

0.5

28.01

PoUI, Yuu.py

57

Cpenpl 0OuTaHUsI OPTaHU3MOB

29.01

PoUI, Yuu.py

58

buonornueckue puTMsl

2.02

PoUI, YVuu.py

59

XKuznennsie GopMbl OpraHU3MOB

4.02

PO, Yuu.py

60

buotnyeckue hakropsl

— | — | — ] —

5.02

PoUI, Yuu.py

61

3HaueHrEe OMOTHUYECKUX
B3aMOJICUCTBUHN 1
CYILIECTBOBaHUSI OPraHU3MOB B CpeJie

9.02

PO, Yuu.py




oOuTanus

DKOJIOTHYECKHE XapaKTEPUCTUKU

62 11.02 POII, Yuun.py
MOMYJISIUN
OcHOBHBIE TIOKA3aTENN TOMYJISIIHN:

63 YUCJIEHHOCTb, IJIOTHOCTb, 12.02 POII, Yuu.py
BO3paCTHAsI U TIOJIOBAsl CTPYKTypa
OcHOBHBIE TIOKA3aTENN TOMYJISIIHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMII POCTA, 16.02 POII, Yuu.py
CMEPTHOCTH, MUTPALIUN
DKoJloruueckasi CTpyKTypa

65 PYKIYP 18.02 PO, Yuu.py
MOMYJISIUN

MHAMUKa NONYJISINUU U €€

66 A Y 19.02 POII, Yuu.py
peTyIISIIus
Kpussle pocta yncieHHOCTH

67 25.02 PO, Yuu.py
nomyJsiiun. KpuBbie BBDKUBAHUS
DKOJIOTHYECKasl HUIIIA BUAA.
JIaboparopHast pabota

68 paTopHai p . 0.5 26.02 PO, Yuu.py
«IIpucnocobieHus: ceMsH pacTeHUI
K paccelieHUuIo»

69 Bua kak cucrema nomyisiiuit 02.03 POII, Yuu.py
3aKOHOMEPHOCTHU MOBEJCHUS U

70 Vp A 4.03 PO, Yuu.py
MUTpalUii )KUBOTHBIX
Coo0111ecTBO OPraHu3MOB —

71 B P 5.03 POIIL Vuu.py
OmoIIeHO03

72 DKocHUCTeMa KaK OTKpbITasi CUCTEMA 11.03 POUI, Yuu.py




KpyroBopot BewecTB 1 MOTOK

73 12.03 POII, Yuu.py
SHEPTUH B IKOCHUCTEME

74 OcHOBHbBIE TOKA3aTENN HIKOCUCTEMBI 16.03 POUI, Yuu.py

75 DKOJIOTHUECKUE TUPAMUIbI 18.03 POII, Yuun.py
W3menenus coobuecTs —

76 B 19.03 POII, Yuun.py
CYKILIECCUH
IIpupoaHbIE 3KOCUCTEMBIL.

77 DKOCUCTEMBI 03€P U PEK. 23.03 POII, Yuu.py
DKOCHUCTEMBI MOPEHN U OKEaHOB
[IpupoaHbIE 3KOCUCTEMBIL.

78 DKOCHCTEMBI TYH/P, JIECOB, CTEIIEH, 25.03 POII, Yuu.py
MTyCTHIHBb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 26.03 POII, Yuun.py
VYpb6oskocucremsl. [IpakTrueckas

80 pabota «3y4yeHne u onrcanue 0.5 6.04 POII, Yuu.py
ypOOIKOCHUCTEMBD»
3aKOHOMEPHOCTH (HOPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICUCTBUN 8.04 POUI, Yuu.py
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUSA
3arpsiI3HEHUH pa3HBIX TUTIOB Ha

82 CyOOpraHu3MEHHOM, 9.04 POII, Yuu.py
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX
Bbuocdepa — oOmernanerapHas

83 dep o P 13.04 PO, Yuu.py

00oJ104Ka 3emMitn




VYuenne B. U. Bepnaackoro o

84 15.04 PO1II, Vun.
ounocdepe Py
3aKOHOMEPHOCTH CYIIECTBOBA

85 P YHICCTBOBAMIT 16.04 POII, Yun.py
o6uochepsl
KpyroBopoTsr BelecTB u

86 24 P o 20.04 PO, Yuu.py
OMOreOXMMHYCCKUE ITUKITBI
3oHanpHOCTH Onochepsl. OCHOBHBIE

87 22.04 PO, Yuu.py
OMOMBI CyIIN

88 YcroitunBocTh 6uoCheps 23.04 POII, Yun.py
DKOJIOTHYECKHE KPU3UCHI U UX

89 27.04 PO, Yuu.py
MIPUYHHBI

90 BosneiicTBue uenoBeka Ha 6nocdepy 29.04 PO, Vuu.py
AHTpONIOT€HHOE BO3/JICHCTBUE Ha

91 . . 4.05 PO, Yuu.py
PaCTUTEINIbHBIN U )KUBOTHBIM MU

92 Oxpana npupozsl 6.05 POII, Yuun.py
OCHOBHBIE TPUHITUIIBI YCTOWIHUBOTO

93 PUHAIELY 7.05 POIIL, Vau.py
Pa3BUTHSI YEIIOBEUSCTBA U TIPUPOIBI
PammmonanbHoe
MIPUPOIONIONB30BAHUE M COXPAHEHHE

94 prpo P 13.05 POIIL YVunpy
OMOJIOTMYECKOT0 Pa3HOOOpasus
3emiu
O060061IeHne o TeMe

95 = . 14.05 PO, Yuu.py
«MUKpPOIBOIIONHUS U €€ PE3yIbTAThD)

O060061IeHne o TeMe
96 = 18.05 PO, Yuu.py

«MaxkposBoonys U €€ pe3yabTaTb)




O00011IeHIE IO TEME

97 «IIpoucxoxaeHue u pazBuTHe 1 20.05 POII, Yun.py
SKA3HU Ha 3eMIIe»
O00011IeHIE IO TEME

98 «IIpoucxoxaeHue 4enoBexa — 1 21.05 POII, Yuu.py
AHTPOTIOTEHE3
O06006111eH1E IO TEME «DKOJIOTHS —

99 HayKa 0 B3aMMOOTHOIICHUSIX 1 25.05 PO, Yuu.py
OpPTaHHU3MOB)
O060611eHMEe 10 TeMe «OpraHu3Mel U

100 o P 1 PO, Yuu.py
cpena oOuTaHUs
O06006111eH1E IO TEME « DKOJIOTHS

101 . 1 POII, Yuu.py
BUJIOB U TOMYJISILIHID)
O060611eH1Ee 10 Teme «buochepa —

102 5 Pep 1 POII, Yuu.py
rio0aabHas 3KOCUCTEMAY

OBIIEE KOJIMYECTBO HACOB I10 102 75

I[TPOTPAMME




INPOBEPAEMBIE HA EI'D 110 BUOJIOI'MN TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI CPEJTHET'O OBIIETO OBPA30OBAHUS

Kon nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJibTaTaM 0CBOCHHUsI OCHOBHOI 00pa3oBaTeIbHOI
NMPOrpamMMbl CpeHero o0uero 00pa3oBanus

CdopmupoBaHHOCTH 3HAHUI O MECTE M POJI OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (popMHUpOBAaHUHI
COBPEMEHHOM €CTEeCTBEHHOHAyYHOW KapTUHBI MHpa, B IMO3HAHUMU 3aKOHOB NPHUPOABI M PEIICHUH
KU3HEHHO BAXKHBIX COIUAIBHO-ITUYECKUX, YKOHOMUYECKUX, IKOJIOTHUECKUX MPOOIEM YelIOBEYeCTBa, a
TakkKe€ B PEIICHUH BOIMPOCOB PANMOHAIBHOTO MPHUPOJIONOIL30BaHUS, B (DOPMHUPOBAHUH IIEHHOCTHOTO
OTHOIIICHUS K MPUPOJIE, OOIIECTBY, YETOBEKY; O BKIIAJIE€ POCCUNCKUX U 3apyOEKHBIX YUEHBIX — OMOJIOTOB B
pa3BuTHE OMOJIOTUU

Bnanenne cucremoif 3HaHUMMT 00 OCHOBHBIX METOJAX HAyYHOTO TIIO3HAHMS, WCIHOJIB3YEMbIX B
OMOJIOTUYECKUX HCCIIEOBAHUSAX KHUBBIX OOBEKTOB M 3KOCHCTEM (OMNHCAaHUE, U3MEPEHHUE, MPOBEICHUE
HaOI01eHNH ); crioco0aMu BBISIBJICHHUS M OLICHKH aHTPOIIOI'€HHBIX U3MEHEHUH B IPUPO/IE.

YMeHue BBIABUraTh THIIOTE3bI, MPOBEPATH MX SKCHEPUMEHTAIBHBIMH CPEIACTBaMHU, (HOpMYyITUpPYs LENb
HCCIIEA0BaHMs, aHAIIM3UPOBATH I1OJyYECHHBIE PE3YJIBTATHL U J€JIaTh BHIBOJBL.

BrsiBieHHE 3aBUCUMOCTH MEXKIY MCCIIETYyEMBbIMU BETUUYNHAMH, OOBSICHEHHE MOyYEHHBIX PE3yJIbTaTOB
¢ opMyIHpoBaHUE BHIBOJIOB C NCTIOIH30BAHUEM HAYUHBIX MOHITUHN, TEOPUI U 3aKOHOB

YMeHue BIaIeTh CHCTEMOM OMOJIOTMYECKMX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIOJAraioIiue
OMOJIOTMYECKHUE TEPMHUHBI U TTOHATHUS (KM3Hb, KJIETKA, TKaHb, OPTaH, OPraHu3M, BHI, MOIMYJISAIMS, SKOCUCTEMA,
OuorieHo3, Ouocdepa; MeTadoIM3M, TOMEOCcTa3, KICTOUHBI WMMYHUTET, OMOCHHTE3 Oelka, OHOIOIMMEpHI,
JMCKPETHOCTD, caMOoperyJIsiLys, CaMOBOCIIPOU3BE/ICHUE, HACJICICTBEHHOCTb, U3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U PAa3BUTHUE);

Ounonoruueckue Teopuu: kietouyHas teopuss T. IlIBamna, M. Ilneiinena, P. BupxoBa; KJIOHaJIBbHO-
cesiekTuBHOro ummynurera Il. Opnux, U.M. MeuHnukoBa, XpOMOCOMHasl T€OpUsl HACIEICTBEHHOCTH T.
Moprasna, 3akoH 3apoapiiieBoro cxoacrsa K. bapa, sBomonnonnas teopus Y. JlapBuHa, CUHTETHYECKAs
TEOpHsl HBOJIONMHU, Teopus aHTpornoreHesa Y. Jlapsuna; teopust 6uoreonenosa B.H. Cykauépa; yuenue




H.M. BaBunmoBa 0 1eHTpaXx MHOrooOpasusi U HPOHMCXOXACHUS KyJIbTYpHBIX pacTeHui, ydenue A.H.
Cesep1ioBa 0 MyTsIX U HAIIPaBICHHUX 3BOMIONNH, yueHue B.M. Bepnanckoro — o 6uocgepe);

3aKOHBI (€AMHOOOpa3usi MOTOMKOB II€PBOIO IOKOJCHMS, pPACIICIUICHUS INPU3HAKOB, HE3aBHCHUMOTO
HacJie0BaHMs NpU3HaKoB [. MeHenst; clenjaeHHoro Hacae10BaHus IPU3HAKOB U HApYILLIEHUS CLETICHUS
resoB T. Moprana;, roMoJIOrMYeCKMX psI0B B HAcJIeACTBeHHOM wu3MeHuunBoctu H.M. Basunosa;
renernueckoro pasHoBecusi JDx. Xapau u B. BaiinGepra; 3apopgsimeBoro cxoxactsa K. bapa;
ounorenernyeckuii 3akoH J. ['ekkens, @. Mromiepa);

IIPUHLMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npasuia (MuauMyma FO. JInbuxa, 5K0IOrH4ecKoi mupaMuabl Yucesl, OMOMacchl M SHEPTHH);

runotessl (koarepsatHoii A.M. Omnapuna, nepBuuHoro OymsoHa Jx. Xomneitna, mukpocdep C. dokca,
pubosuma T. Yek)

YMeHue peniaTh NOUCKOBBIE OMOJIOTHYECKHE 3aa4H; BBISBISTh IPUUUHHO-CIICICTBEHHBIC CBSI3U MEXKIY
UCCIIeTyeMBbIMU OMOJIOTUYECKUMH OOBEKTAMH, TIPOIIECCAMHU U SIBJICHUSIMH; JIeJIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHMHU TOJTYYECHHBIX PE3yJIbTaTOB;

COCTaBJIATh TEHOTHUIMYECKUE CXEMbl CKPEUIMBAHUSA ISl PAa3HbIX THUIIOB HACIEAOBAaHUS NPU3HAKOB Y
OpPraHu3MOB, COCTaBJISITh CXEMbI MEPEHOCA BEUIECTB M SHEPrUM B dKOcHcTeMax (LIeMW MHUTaHUs, MUIIECBbIE
CETH)

YMeHHe ycTaHaBIIMBaTh B3aUMOCBSI3M MEXKIy CTPOCHHEM M (YHKIMSMHU: OPTaHOMIOB, KIETOK Pa3HBIX
TKaHel, opraHaMyd ¥ CUCTEMaMH OPTaHOB Y PACTEHHI, KMBOTHBIX M YEJIOBEKA; MEXKIy dTanmaMu oOMeHa
BEIIIECTB; ATallaMy KJIETOYHOTO LHMKJIA M JKU3HEHHBIX LMKIOB OPraHU3MOB; 3TallaMyd 3MOPHOHAILHOTO
pa3BUTHS, TEHOTUNIOM M (EHOTHIOM, (GEHOTHIIOM U (akTopaMu Cpeibl OOWUTaHMS; MPOLECCaAMH
SBOJIIOIMM; JBIXKYUIMMHM CHJAaMHM aHTPOIOI€HE3a; KOMIIOHEHTAMM PpA3JIMYHBIX JKOCUCTEM H
PUCIIOCOOTICHUSAMU K HUIM OPTaHU3MOB

YMeHue BBIIENITh CyIIeCTBEHHBIC IPU3HAKH:

CTPOCHHS BHPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT;, OJHOKIETOYHBIX M MHOTOKJICTOYHBIX OPTraHU3MOB,
BHUJIOB, OMOT€OLIEHO30B, IKOCUCTEM U OuOC(epbl; CTPOSHUS OPTaHOB M CUCTEM OpPraHOB pPACTCHUH,
KUBOTHBIX, 4YEJIOBEKA;, TPOIECCOB JKU3HENCATEIILHOCTH, TMPOTEKAIOIIMX B OpPraHu3Max pPacTCHUH,
KUBOTHBIX M YEJIOBEKa; OMOJIOTMYECKUX MPOIECCOB: 0OMeHa BemecTB (MeTabonm3m), MHPOpMAIUU U




IpeBpalleHus] YHeprun, OpOXKEeHHUs, aBTOTPO(YHOr0 M reTepoTpo(HOro THIOB MUTAHUS, (OTOCHHTE3A H
XEMOCHHTE3a, MHTO03a, MeHo03a, TramMeTroreHe3a, SMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHA,
pPa3sMHOXKEHHUS, WHAMBUIYAJIbHOTO pa3BUTUS OpraHu3Ma (OHTOTEHe3a), B3aUMOJACWUCTBUS TEHOB,
rereposuca; JCHCTBUI HCKYCCTBEHHOTO OTOOpa, CTaOMIIM3MPYIOLIETO, IBMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJUIONaTPHUUECKOr0 U CUMIIATPUYECKOTO BHI000PA30BaHUS; BIMSHUS JABHKYIIUX
CHJI DBOJIONMHM Ha TeHO(QOH] TNOMYJSAINH; TMPUCIOCOOJEHHOCTH OpraHUu3MOB K cpele OOWTaHMs,
yepe10BaHMs HalPaBJICHUH 3BOMIIOLNHI; KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B HIKOCUCTEMAX

ChopMUPOBAaHHOCTh YMCHHS BBIICIATH CYNICCTBEHHBIC NPU3HAKA BUPYCOB, KJICTOK MPOKAPUOT U
9YKApHOT; OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHW3MOB, BHJOB, OHMOTCOIIEHO30B W 3KOCHUCTEM;
0COOECHHOCTH TPOIICCCOB OOMEHa BEIISCTB M TNPEBPAICHHUS D3HEPTUU B KJIETKe, (OTOCHHTE3A,
IUTACTUYECKOTO U YHEPTETHUECKOr0 0OMEHa, XeMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHUS, Pa3BUTHS
U Pa3MHOXKCHUS, MHIMBHIYaJbHOTO DPa3BUTHUs OpraHuM3Ma (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOT'0 0TOOPA, BUI000pa30BaHMUsI, TPUCIIOCOOICHHOCTA OPTaHU3MOB K Cpejiec OOUTAHMUS, BIUSHUS
KOMITIOHEHTOB 3KOCHCTEM, aHTPOIOTCHHBIX M3MEHEHHI B 3KOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa
BEIIECTB W MPEBPAIEHUS YJHEPTUH B Onochepe

YMeHHe HCHOJb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO U CHMBOJHKY
JUIsL 1OKa3aTesIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMATUYECKUX IPYIII; B3aUMOCBI3U OPraHU3MOB U
cpeabl OOMTaHUs; €IMHCTBA YEIOBEUECKUX pac; HEOOXOAUMOCTH 370POBOr0 00pa3a >KU3HH, COXPaHEHUS
pa3zHooOpa3usi BUJIOB U SKOCHUCTEM KaK yCIOBHS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA

YMeHHe KPUTUYECKH OLEHUBATh HHPOPMALUIO OHUOJIOTHYECKOTO COJEpKaHMs;, WHTEPIPETHPOBATDH
ITUYCCKUEC ACIICKThI COBPCMCHHBIX I/ICCJICI[OBaHI/Iﬁ B 6HOHOFI/IH, MCAUIIUHE, 6HOT€XHOHOFI/II/I;
paccMaTpuBaTh INI00ATBHBIE SKOJOTHIECKIE TPOOIEMbI COBPEMEHHOCTH, ()OPMUPOBATH 110 OTHOIICHUIO K
HUM COOCTBEHHYIO IMO3HIIHUIO




HEPEYEHD 3JIEMEHTOB COAEPXKXAHMUS, ITIPOBEPAEMBIX HA EI'D 110 BUOJIOI'NN

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

buonorus xak HayKa. JKuBBIE CHCTEMBI U MX HU3YUCHUC

1.1

CoBpemeHHas OMONIOTHsS — KOMILICKCHas Hayka. buonorndyeckne HayKu U n3ydaeMble MU MpoOiemMbl. OyHIaMeHTalbHBIE,
MIPUKJIAIHBIE U TIOUCKOBBIC HAyYHbIE HCCIIEI0OBAaHNS B OMOJIOTHH.

3HayeHue OMONOrMM B (POPMHPOBAHUU COBPEMEHHOHM €CTECTBEHHO-HAyYyHOW KapTHHbBI Mmupa. IIpodeccuu, cBsizaHHBIE C
Ouonorueil. 3HaueHHMe OWONOTUM B MPAKTUYECKOW JESATEIBHOCTH YEJNOBEKa: MEAMLMHE, CEJIbCKOM XO3sHCTBE,
IIPOMBILITICHHOCTH, OXPaHe IPUPOJBI

1.2

JKuBple cucTeMBl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBAa J>KMBBIX CHUCTEM: EIUHCTBO XHMHYECKOTO COCTaBa,
JUCKPETHOCTh M LEJNOCTHOCTh, CJOKHOCTb UM  YIHOPSAAOYEHHOCTb CTPYKTYpBI, OTKPBITOCTh, CaMOOpraHu3auus,
CaMOBOCHPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U PA3BUTHE.

YPpOBHH OpPraHU3alMK KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOUYHbIA, TKAHEBBINA, OPraHU3MEHHbIN, TONYJISIHUOHHO-BHUI0BOM,
HKOCHUCTEMHBIN (OMoreoneHoTrnueckuii), Ouocdepusiii. Ilpomecchl, npoucxoxasume B KHUBBIX cuctemax. OCHOBHBIE
MpU3HAKU KUBOTO. JKU3Hb Kak hopMa CYIIECTBOBAHHS MATEPHH

1.3

Metoabl Ouonorndyeckoit Hayku. HabOmiozeHue, m3aMepeHue, SKCIEPHUMEHT, CHcTeMaTh3auus, MeTaaHanus. lloHsTtue o
3aBUCUMOM U HE3aBUCHMOM IepeMeHHOH. IlnanupoBanue skcrepumenta. IloctaHoBka u mpoBepka rumore3. Hynesas
runore3a. llonstue BbIOOpKM U €€ mocToBepHOCTh. Pa3bpoc B Ouomormueckux JaHHbIX. OLEHKa JIOCTOBEPHOCTH
IIOJIYYEHHBIX pe3ynbTaToB. [IpUYnHbl HCKaXEHUS PE3yJIbTaTOB dKCiepuMeHTa. [IoHATHE CTaTUCTUYECKOro TeCTa

KneTka xak Onojoruueckasi CucreMa

2.1

Knerka — cTpykTypHO-(yHKIIMOHAIbHAsT €AWHUIIA KUBOTO. McTopusi oTkpbiTus kieTku. Pabotsl P. 'yka, A. JleBeHryka.
Knerounas Teopus (T. llIBann, M. Hlneiiaen, P. BupxoB). OcHOBHBIE MOJ0KEHHSI COBPEMEHHON KIIETOYHOU TEOPUH.
MeToabl MOJIEKYJISIPHOM M KJIETOUHOW OMOJIOTHH: MHKPOCKOIIHUS, XpoMaTorpadus, 3eKTpodope3, METO MEUEHBIX aTOMOB,
muddepernmanbHoe HeHTpUYrupoBaHue, KyJIbTHBUPOBAHUE KIETOK

2.2

XUMHWUYECKHN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOVIEMEHTHL. Bona U €€ posib Kak pacTBOPUTEINs, pearcHTa,
y4acTHe B CTPYKTYPHUPOBAHMHU KIJIETKH, TEIUIOpErynsannu. MuHepalbHble BelecTBa KICTKH, NX OMoJoruyeckas poib. Poib




KaTHOHOB U aHHOHOB B KJIETKE.

buonornueckue momumepsl. benku. AMUHOKHMCIOTHBIH cocTaB OenkoB. CTpyKTypbl OenkoBoil Monekynbl. [lepBuunas
CTpYKTypa OenKa, MenTHIHas CBs3b. BropuuHas, TpeTuyHasi, YeTBepTUYHAsS CTPYKTYpHl. [leHaryparus. CBoiicTBa GenKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIIUU OETKOB.

VYraeBoasl. MoHOcaxapuibl, AUCaxapuibl, OJIMIOCaXxapuabl W Toducaxapuabl. OOWMI IMIaH CTpoeHUs U (PU3HKO-
XMMUYECKHE CBOMCTBA YIIeBOI0B. bruonornueckne GyHKINU YTIIEBOJIOB.

Jlunuper. TuapodumnbHo-ruapodoOHBIe cBolicTBa. Knaccudukarus munuaoB. Tpurmurepunsl, (HOCHOTUTHABL, BOCKH,
crepousibl. buonorunueckue GyHkuuu aunuaoB. OOMe cBOMCTBa OMOJOTHUECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K
CaMO03aMBIKaHUIO, TTOIYIPOHULIAEMOCTb.

Hyxneunosbie kucnotsl. JJHK u PHK. Crpoenue HykienHoBbIX KucioT. Hykimeoruasl. [IpyHIMI KOMIIJIEMEHTApHOCTH.
[TpaBuno Yapradpda. Crpykrypa JJHK — nBoitnas crimpans. Mectonaxoxaenue u ouonorndeckue ¢pynxmun JJHK. Buabt
PHK. ®ynkiuu PHK B knetke.

Crpoerne wmonekynsl AT®. Makposprudeckue cBsa3n B Mosiekyne AT®. buonornueckue ¢ynkuuu ATO.
BoccranoBneHHbIe TepeHOCUUKH, UX QyHKIUH B kieTke. CekBenupoBanue /JHK.

CrpykTypHast Ouojorus: OMOXMMHUYECKHE W OHO(PHU3MUECKUE HCCIECIOBAHMS COCTaBa M IMPOCTPAHCTBEHHOW CTPYKTYpHI
OHOMOJIEKY
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Turel KIETOK: SyKaprHOTHYECKask M MpoKaproTHueckasi. CTpyKTypHO-(pyHKIIMOHAIbHBIE 00pa30BaHUs KICTKH.

Crpoenue mpokaproTHueckoi kieTku. Kierounas crenka Gaktepuil u apxeil. OCOOCHHOCTH CTPOCHHUS IeTepOTPOPHON U
aBTOTPO(HON MPOKAPUOTUUECKUX KIIETOK. MecTO U poJib IPOKapuoT B OMOIIEHO3aX.

Crpoenre M (YHKIMOHMPOBAHUE HYKapHOTHUecKo kieTku. [lmazmarnyeckas memOpana (ruasmanemma). CTpykTypa
IUIa3MaTU4ecKoil MeMOpanbl. TpaHCmOpT BemecTB depe3 IUIa3MaTHUECKYI0 MeMOpaHy: MacCHBHBIN (quddysus,
obneruénHast quQQy3us), aKTUBHBIN (IEPBUYHBIA U BTOPUYHBIN aKTUBHBIM TpaHcnopt). [lonynpoHuiiaeMocT MeMOpaHsbl.
PaboTta HaTpmii-kaaueBoro Hacoca. DHAOIMTO3: MUHOLUTO3, (arouuTto3. Dk3omuto3. Knerounas crenka. CTpykTypa u
(YHKIMHU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

[uromnazma. I{uto3ons. I[lutockener. JIpmkenue uutorazMbel. OpraHouasl kieTkn. OmHOMEMOpaHHBIE OPTaHOWIBI
KIeTku: sHpomiazmMaTnueckas cetb (DIIC), ammapat [onmbmku, AH30COMBI, WX CTpOCHHE W (QYHKIMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHouAoB KieTKh. CTpoeHue rpaHyspHOro petukyiryma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3
KJICTOYHBIX MeMOpaH. 'nmankuii (arpaHynsipHblil) SHAoIuIa3MaTHdeckuil petukynyMm. CekperopHas (yHKIMS anmapara




I'onsmxu. TpancnopT BelecTB B KiIeTKe. Bakyonu pactutenbHbIX kiaeTok. Kinerounslii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUH, TUTACTHU/IBIL.

Crpoenre u (QyHKIIMM MUTOXOHAPHHA U iacTui. llepBuuHbIe, BTOPHYHBIC M CIOXKHBIE IUIACTHIIBI (POTOCHHTE3UPYIOMIUX
3yKapHuOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JISUKOIIJIACTHI BHICIIMX PACTEHUMN.

HememOpanubsie opranouabl kietku CrpoeHne U (QYHKIUM HEMEMOpPaHHBIX OpPraHOWAOB KJIETKU. PuOOCOMBI.
MukpodunamenTsl. Mplieynble KiIeTKH. MukporpyOouku. Knerounsiit nentp. CTpoeHHE U JABWKECHUE >KTYTHKOB M
pecHrdek. MUKpOTpyOOUKH UTOILTa3Mbl. L{eHTpros.

Snpo. ObGonouka siapa, XpOMaTHH, KapuoIlIa3Mma, SIPBIIIKH, UX CTPOCHHE M (YHKUUHU. SnepHBbI OENKOBBIM MaTpHKC.
ITpocTpaHCcTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEp(Da3HOM sape. benku xpomaTuHa — TUCTOHBI.

Knerounsie BkimoyeHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK dyKapuoT (PaCTUTENbHOM, )KUBOTHOM, IPUOHOIN)

ACCUMMIISIIMS U IUCCUMMIISIIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumel oOMeHa BEIIeCTB: aBTOTPO(HBIN U TeTepOTPOQHBII.
VYdactie Kuciaopoaa B 0OMEHHBIX Ipolieccax. JHepreTndyeckoe odecrieueHue kineTku: npeBpamieHne AT® B oOMEHHBIX
nporeccax. depMEeHTATHBHBIN XapakTep peakuui KIeTOYHOro meradonusma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA M
mexanusM JneiictBusa. Kodepmentsl. OTnuuus (EepMEHTOB OT HEOPraHMYECKHUX KaTaln3aTopoB. benku-akTUBaTopbl U
OeIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PePMEHTATUBHBIX PEAKIMHA OT Pa3IMUYHbIX (PaKTOPOB.

[lepBU4HBI CHHTE3 OpPraHUYECKUX BemlecTB B kieTke. DotocuHTe3. Ponp XxmoporuiactoB B mporecce (hOTOCHHTE3A.
CseroBas u TemMHOBas (¢a3bl. [IpogykTuBHOCTH (poTOCHHTE3a. BnusHue paznuuHbIX (aKkTOPOB HA CKOPOCTh (POTOCHHTE3A.
3HayeHue GOTOCUHTE3A.

2.4 XemocuHTe3.  PasHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPUDUIUPYIONUE  OakTepuu, Kene300aKTepuH,
cepobaKkTepuu, BOJIOPOAHBIE OakTepuu. 3HAaUCHUE XeMOCUHTE3a.
Ana’poOHbIe opraHu3Mbl. Bunael Opoxenus. [IpogykTel OpoKeHHS M HX HCIOJIB30BAaHHE YEIOBEKOM. AHa’poOHBIE
MHUKPOOPIaHU3MbI KaK 0OBEKThl OMOTEXHOJIOTHH U BO30ytuTenu 0one3Hei.
AdpoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro oobmena. IloaroroButenpHbi dTam. [nmkonns — OECKUCIOPOIHOE
paciIenyieHHe TII0KO3bI.
Bbuonorudeckoe OKHCIEHHE, WU KIETOYHOE IbIxaHue. Posib MUTOXOHIpHUH B Ipoleccax OHOJOTHMYECKOTO OKHCIICHHS.
[Muknnueckue peakuuu. OxucnutenbHoe ¢ochopunupoBanue. [IpenmymiecTsa a3poOHOro MyTH OOMEHA BEIIECTB IMEpe[
aHadpoOHBIM. D) (PEeKTUBHOCTH HHEPreTHUECKOro 0OMeHa

2.5 Peakium maTpuuHOro cuHTe3a. I[IpHHIMI KOMIUIEMEHTApHOCTH B peakIUsIX MaTpUYHOrO CHUHTe3a. Peanmzanus




HacneAcTBeHHON nHpopMaruu. ['eHeTnyeckuii KoJ, ero cBoiicta. Tpanckpunims — matpuunbiid cunte3 PHK. [Tpunimns
TPAHCKPUIILIUK: KOMIUIEMEHTAPHOCTh, AHTUINAPAJIIEIBHOCTb, ACUMMETPUYHOCTh. TpaHCisiuuMs M €€ 3Tambl. YdacTue
tpancnopTHbix PHK B OmocunTese Oenka. YcnoBusi 6uocunreza Oenka. KonupoBanue amuHOKHMCHOT. Ponb pubocom B
OuocuHTese Oenka.

Opranuzanus reHomMa y IMpOKapuoT M 3yKapHoT. Perynsuus akTUBHOCTH I'€HOB Yy mpokapuoT. ['mmoreza omnepona (.
Kako0, K. Mano). Perynsius oOMEHHBIX MpoLeccoB B KieTke. Kierounslii romeocTas.

Bupycsl — HeksleToYHbIe (POPMBI )KU3HU U OOJIUTraTHBIE NTapa3uThl. CTpOEHHE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB,
6akteprogaros.

Bupycurie 3a001eBaHus uenoBeka, )KUBOTHbBIX, pacteHuit. CITNJI, COVID-19, connanpHble 1 METUITTHCKHE TTPOOIEMBI

Knerounslii nuki, ero nepuoasl u peryisinus. Marepdasza u Muto3. OcoOEHHOCTH MPOLIECCOB, MPOTEKAIOIUX B HHTEp(dase.
[TogroroBka kneTku Kk pAeneHuto. IIpecuHTeTMuecKUi (IMMOCTMUTOTHYECKHUM), CHUHTETHYECKUNW U TMOCTCUHTETUYECKUM
(MpeMUTOTUYECKUI) IEPUOIBI UHTEP(A3BI.

Matpuunsiii cunte3 JHK — perumkanus. [Ipunnuns! permmkanuu JIHK: koMiemMeHTapHOCTh, MOIYKOHCEpPBAaTUBHBIN
CUHTE3, aHTUINapaieabHocTh. Mexanusm perunkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Ternomepsl U TeoMepasa.

2.6 XpOMOCOMHBII HAOOp KJIETKU — KApUOTHIL. JIUTUTOMIHBINA U rarionIHBIA HAOOPH XpOMOCOM. I 'OMOJIOTHYHBIE XPOMOCOMBI.
ITonoBsIe XpOMOCOMBI.
Jlenenue kiaeTku — MuTo3. CTaauu MUTO3a M MPOMCXOASIIME B HUX Ipouecchl. Tunel MuTo3a. KapuoknHe3 U LIUTOKUHES.
buonorudeckoe 3HaueHHMEe MHTO3a. Perynsiys MUTOTHYECKOTO IUKIA KIETKU. [IporpamMmmupyemas KieTOYHas ruodeib —
aromnTo3.
DyHKIIMOHAJIbHASI TCHOMHUKA

3 OpranusM kKak OMOJIOTHYECKast CUCTEMA

OAHOKIIETOYHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl U MHOTOTKAHEBBIE OPTaHU3MBI.
@®opMbl pa3MHOXKEHHS OpPraHM3MOB: Oecrojioe (BKIIOYash BEreTaTMBHOE) M TOJIOBOE. Buapl 0ecnojoro pa3MHOXKEHUS:

31 MOYKOBAaHME, CTIOPYJIALUS, (pparMeHTanus, KIOHUPOBAHUE.

ITonoBoe pasmuHoxkenue. IlonoBble kieTku, unu ramersl. Meito3. Cragum meiiosa. IloBeneHue xpomocoMm B Meno3e.
Kpoccunrosep. buonorudeckuit cMbici Meilo3a M TMOJOBOro mpouecca. Meio3 M ero Mecto B >KM3HEHHOM LIHKIIE
OpPraHU3MOB.




[IpenzapoapimeBoe pa3zsuthe. ['ameTorenes y >kuBOTHbBIX. [looBbie kene3bl. OOpa3oBaHHe U Pa3BUTHE MOJOBBIX KIIETOK.
Cnepmatorene3 u ooreHe3. CTpoeHHE TMOJIOBBIX KIeTOK. OMIONOTBOpeHHE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX.
CrniocoObl OTIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NupuBuayansHOE pa3BUTHE OpraHu3MOB (oHTOTeHe3). CTaaun SMOproreHe3a KUBOTHBIX (Ha puUMepe JIryku). J{pobienue.
Tuner apobnenns. OcoOGeHHOCTH POOICHUS MICKOMUTAIONIMX. 3apOAbIIIEBbIE TUCTKU (TacTpyJisiys). 3aKjiaJka OpraHoB U
TKaHEeW M3 3apObIILEBBIX JHUCTKOB. B3anMHOe BIMSHHME yacTedl pa3BHBAIOLIETOCS 3apoiblia (IMOpHUOHANbHAS WHITYKIIHS).
3akrazka 1aHa CTPOCHUs )KUBOTHOTO KaK Pe3yJIbTaT HEPAPXUUECKUX B3aUMOJCHCTBHI reHOB. BiusHue Ha sMOpuoHaIbHOE
pa3BUTHE PA3UYHBIX (DAKTOPOB OKPY>KAIOIIEH CpPEIIbL.

Poct u pa3zsurue xxuBoTHbIX. [locTamMOpuonansbiil nepuoa. [Ipsimoe u Henpsimoe pasButhe. PasButue ¢ meramopdo3oM y
0eCIO3BOHOUHBIX M T03BOHOYHBIX JKMBOTHBIX. bHoONOrHYeckoe 3Haue€HHUE MPSAMOTO W HENPSMOrO pa3BUTHS, HX
pacnpocTpaHeHue B IpHpojae. Tumbl pocTa XKUBOTHBIX. DAaKTOPBI PETyJSALIMUM POCTa XUBOTHBIX M uenoBeka. Craauu
NOCTAMOPHOHAIBHOTO PAa3BUTHUS Y )KUBOTHBIX U ueoBeKa. [leproabl OHTOreHesa yeaoBeKa.

PazMHoxeHMe U pa3BuTHe pacTeHuld. 'amerodur u cnopoput. Meito3 B )KU3HEHHOM LKKIE pacTeHuil. O6pa3oBaHue CIIOp B
nmpouecce Menosa. 'ameroreHe3 y pacreHuil. OIJIOJOTBOPEHHE U Ppa3BUTHE pPACTUTEIbHBIX OPraHuU3MOB. J[BoiiHOE
OIJIOZIOTBOPEHHE y IBETKOBHIX pacTeHuil. OOpa3oBaHMEe M pPa3BUTHUE CEeMEHU. MeEXaHM3MBbl PETYJSIHMU OHTOTeHe3a y
pacTeHU U KUBOTHBIX

3.2

HcTopusi cTaHOBIIEHUS U Pa3BUTHS N€HETHKU KaK Hayku. OCHOBHBIE T€HETUYECKHE NOHATHS U CUMBOJBL. ['OMoOJIOTHYHBIE
XpPOMOCOMBI, aJUICJIBHBIE TEHBbI, AJIbTCPHATHBHBIC IPU3HAKU, JOMHWHAHTHBIM M PELECCUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3UroTa, YWCTas JUHUSA, TUOpUABI, TeHOTUI, (eHoTun. OCHOBHBIE METOJbl TEHETHKH: THOPUIAOIOTMYECKHIA,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETHYECKUI

3.3

Monorubpunnoe ckpemupanue. [lepBoiii 3akoH MeHens — 3aKOH eJMHO00pa3us ruOpuI0B nepBoro nokosnenus. Ilpasuio
JOMHUHHpPOBaHUs. BTopoil 3akoH MeHens — 3akoH pacuierieHus: npu3HakoB. L{uronornyeckue 0CHOBEI MOHOTHOPUAHOIO
cKpeuuBaHud. [ unoresa 4ucTOTHI raMer.

AHanuzupytolee ckpemuBaHue. IIpomMexxyTouHbl XapakTep HacileoBaHMsA. PacuiemieHue NpU3HAKOB NPU HETMOIHOM
JOMUHHUPOBAHNH.

JurnbpunHoe ckpemuBanue. Tpetuid 3akoH MeHemnst — 3aKOH HE3aBHCUMOTO HacJeloBaHUs NMpU3HaKoB. Lluromornueckue
OCHOBBI TUTHOPUTHOTO CKPELTHUBAHHUS.

CuemnuieHHoe HacnenoBaHue npusHakoB. Pa6otel T. Moprana. CuenieHHOe HaclieZloBaHHE I'€HOB, HapyIIEHHE CLEIUICHUS




MEXKy F'eHaMH. XpOMOCOMHasl TE€OPHs HACJICICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHM3M ONPENENIECHUs Moja. AYyTOCOMBI U IOJIOBBIE XpPOMOCOMBL. ['OMOramMeTHbIN U
reTeporaMeTHBIN 1oj. ['eHeTnyeckas CTpyKTypa MOJI0BBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLEIJICHHBIX € ITOJIOM.
l'enHoTun kak nenoctHas cucreMa. l[lnedoTponuss — MHOXKECTBEHHOE [JEWCTBUE TI'eHAa. MHOKECTBEHHBIM aJUICIIM3M.
BsaumonelictBue HeayuenpHbIX TeHoB. KommiementapHocTs. Onucras. [lonumepus

3.4

B3aumopeiictBue reHotuna u cpensl npu  GopMupoBaHud (peHoTHa. M3MeHUMBOCTH Ipu3HAaKoB. KauecTBeHHBbIE U
KOJIMYECTBEHHBIE NIPU3HAKUA. BUIbI N3MEHYMBOCTH: HEHACIICACTBEHHAS U HACIICICTBCHHAS.

MopandukanuoHHass W3MEeHYUBOCTb. Ponb cpensl B (hOpMHUPOBaHMM MOAM(HKAIMOHHOW M3MeHYMBOCTH. Hopma peakuuu
npu3Haka. BapuanmoHHslii psja v BapuairionHas kpusas (B. Moranncen). CoiicTBa MOAM(UKAITMOHHON H3MEHUYMBOCTH.
I'enotunnyeckass u3MeHUMBOCTb. (CBOWCTBA T'€HOTHUIHMYECKOM HW3MEHUYMBOCTU. BHIBI TI'€HOTUIMYECKONM H3MEHYMBOCTH:
KOMOHMHATHBHAs, MyTallHOHHASL.

KomOunaTtuBHas 13MEHYMBOCTh. Mei03 1 MMOJI0BO# MpoLiece — OCHOBa KOMOMHATUBHON M3MEHYMBOCTU. Poib KOMOMHATHBHON
M3MEHYMBOCTH B CO3/[AHMM T€HETHYECKOTO pa3HO00pasus B Mpeiesiax 0JJHOTO BHIA.

MyTanuoHHas U3MEHUYMBOCT. BUIbl MyTalnii: FeHHbIE, XPOMOCOMHBIE, FeHOMHBIE. CIIOHTaHHBIE M MHyLIIPOBaHHbIE MyTallHH.
SAnepHple M nuTOIIa3Marnyeckue Mytanud. CoMaTH4YecKHe M I0JOBble MyTaluu. [IpUyvHBI BO3ZHMKHOBEHHS MyTalUil.
MyTtareHsl ¥ UX BIMSHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO IpOLEcca. 3aKOH IOMOJOIMYECKUX pSOB B
HacneacTBeHHOM n3MenurnBocty (H.W. BaBuiios). BHesinepHas W3MEHYMBOCTh M HACJIEICTBEHHOCTD

3.5

Kapuotun uenoBeka. MexayHapoqHas INporpamMma HCCIIEIOBaHUS TE€HOMA 4YelloBeKa. MeToabl WM3yueHUs TE€HETUKU
YeJlOBeKa: TEHEAIOTWYECKUU, ONM3HELOBBIH, IUTOICHETHYECKUH, MOMYyISIMOHHO-CTATUCTUYECKHH, MOJIEKYISIpHO-
reHeTnyeckuii. CoBpeMEHHOE OIpEIETICHNE TEHOTUIIA: TIOJIHOTEHOMHOE CEKBEHMPOBaHUE, FTEHOTUIIMPOBAHNE, B TOM YHUCIIE C
nomoreio [111P-ananu3a. HacnencrBeHHble 3a00eBanus YenoBeka. | €eHHbIE U XpOMOCOMHEIE 0O0JIe3HU uenoBeka. boiesnu
C HAaCJIEICTBEHHOM IIPEIpacHOOKEHHOCTbIO. 3HAYEHWE MEIUIMHCKON TEHETHMKM B NPEJOTBPALICHUMM U JICYEHUU
TeHETUYECKUX 3a00sieBaHNi yesnoBeka. CTBOJIOBBIE KIETKU

3.6

JlomecTukaius U ceneKkiys. 3aposkIeHNe celeKuu 1 gqomectukanuu. Yuenne H.W. BaBunoBa o 1ieHTpax MPOMCXOXKAECHUS U
MHOr000pa3usi KyJbTypHbIX pacTeHHd. Poib cenekiyu B CO3J1aHMM COPTOB PAacTEHMH M MOpoA KHUBOTHBIX. Copt, mopoaa,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsIIOB B HacleACTBEHHON n3MeHunBoctd H.M. BaBuiioBa, ero 3HaueHue JUisl CEIEKLIMOHHON
paboTHI.

Metozapl ceneKIMOHHON paboThl. McKyccTBeHHBIH OTOOp: MAacCOBbIM M HMHIMBUAYaJbHBIA. DTanbl KOMOWHAIIMOHHON




cenekuuy. McnbiTanue npousBoauTened mo notToMcTBy. OTOOp MO TEHOTUIY C MOMOIIBIO OLIEHKU (PEHOTHIIA IOTOMCTBA U
oTOOp 10 reHOTHITy ¢ ToMoInkko aHanu3a JJHK.

VckyccTBEeHHBIN MyTareHe3 Kak METOJ CEJIeKIMOHHON paloThl. PagualninoHHBI U XUMHYECKUN MyTareHe3 Kak MCTOYHHUK
MYTalil y KyJIbTypHBIX (popM opranuzmMoB. Mcrmonb30BaHHE T€HOMHOT'O PEAAKTHPOBAHUS M METOAOB PEKOMOWHAHTHBIX
JIHK a5 nosrydeHust MCXOAHOIO MaTepuaa JUisl CEEKLNN.

[Momyyenue nonuruion1oB. BHyTpuBHoBas rubpuausaiys. bim3kopoacTBeHHOE CKpelluBanue, Wik HHOpuauHr. HeponcTBeHHOe
CKpelIMBaHue, WM ayTOpHIUHT. [ eTepo3uc u ero nmpuurHbl. Mcnons3oBanue rereposuca B cenekuun. OTaanéHHas TuOpuIn3aris.
Ipeononenne 6ectiouss MEKBUIOBBIX THOPHIOB. JIOCTIKEHUS CENEKIMH PaCTEHHH 1 YKMBOTHBIX

3.7

OOBEKTBI, UCHIOIb3yeMble B OMOTEXHOJIOTHH, — KJIETOUHBIC U TKaHEBBIE KYJIbTYPbl, MUKPOOPTAHU3MBI, UX XapaKTEPUCTHKA.
TpanuimonHast OMOTEXHOIOTHUS: XJIeO0NeUeHNE, OTYYeHHE KUCIOMOJIOYHBIX POYKTOB, BUHOAEIHE. MUKPOOHOIOrnYecKuit
cuHTe3. OOBEKTHI MUKPOOMOJIOrHMYECKUX TeXHOJIOTHM. [Ipon3BoncTBO Oenka, aMHHOKHUCIOT U BUTaMHHOB. McKyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SIMIEKIETOK U KJIOHUPOBAHKE KUBOTHBIX. METO TpaHCIUTAHTALUU SAEp KIETOK.
XpoMOCOMHasE W TeHHas WHKeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha M KOHCTpyupoBaHue pekomOmHaHTHBIX JIHK.
JlocTKeHHsI W TIEPCIEKTUBBI XPOMOCOMHOW W TEHHOW WHXEHepuu. MeaunuHckue OmorexHojoruu. Mcmonb3oBaHue
CTBOJIOBBIX KJIETOK

Cuctema U MHOTOOOpa3ue OpraHMuecKoro Mupa

4.1

buonoruueckoe pazHooOpasue opranuzMoB. CoBpeMeHHasi CHCTeMa OpraHudeckoro Mupa. IIpuHIUIBI Kiaccupukanuu
opranu3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPyl OPTaHU3MOB.

OcCo0eHHOCTH CTPOCHHUS M KHU3IHEACSITEILHOCTH OJHOKIETOUHBIX OpPraHu3MOB. bakTepuu, apxeu, OJHOKIETOUHBIC TPUOHI,
OJIHOKJIETOYHBIE BOJOPOCIH, Apyrue NpoTUcThl. KosloHManmbHble OpraHu3Mbl. J[BH)KEHHE OJHOKJIETOUYHBIX OPraHU3MOB:
amMEOouaHOe, JKTYTHKOBOE, PECHHYHOE. 3aluTa Yy OJHOKIETOYHBIX OPTraHU3MOB. Pa3ipakMMOCTh y OJHOKIETOUYHBIX
Opranu3MoB. TakCHCBI

4.2

MHorokiieToynble pacTeHus. B3auMOCBSI3b 4acTe MHOTIOKJIIETOYHOIO OpraHusMa. TKaHU, OpraHbl U CHUCTEMBI OPIaHOB
MHOTOKJIETOYHOIO opranu3ma. OpraHusM Kak eauHoe uenoe. TkaHu pacTeHuid. THIBI PAcTUTENbHBIX TKaHEH:
oOpa3zoBaTenbHasi, TOKPOBHAs, MPOBOJSAINASA, OCHOBHas, MexaHHueckas. OCOOEHHOCTH CTpoeHHs, QYHKUUH U
PacCIIOJIOKEHUSI TKAHEN B OpraHax pacTeHUN

4.3

BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHU. DyHKIMN opraHoB U cucteM opraHoB. Kapkac pacrenuii. J[BuxeHue




MHOT'OKJICTOYHBIX PAaCTEHHUH: TPONMU3MbI M HAcTUM. IloriomeHue BOJBI, YITIEKUCIONO ra3a M MHUHEPAIBHBIX BEIECTB
pacrenusimu. [lpixanue pactenuid. uddysus ra3oB yepe3 MmoBepXHOCTh KIETKH. TpaHCIOPTHBIE CHCTEMBI PacTEHUI.
Boigenenue y pacteHuil. 3amuTa y MHOTOKIETOUHBIX pacTeHuid. KyTtukyna. CpeacTBa nacCMBHOM M XMMHUYECKOM 3aILUTHI.
OUTOHLHIBI.

PasgpaxxuMocTs M peryssnus y OpraHu3mMoB. Pa3znpakuMoCTb M peryisiliisg y MHOTOKIETOYHBIX pacTeHUU. PocToBble
BEILECTBA U UX 3HAYCHUE

4.5

MHOroKJIETOYHbIE KUBOTHBIE. B3auMOCBA3b 4acTE€ld MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI OPraHOB
MHOT'OKJIETOYHOTO opranu3mMa. Opranusm kak eauHoe nenoe. 'omeocras. TkaHU )KUBOTHBIX U 4eJIOBEeKa. THIIbI JKUBOTHBIX
TKaHEW: SIUTENHUaIbHas, COSAMHHUTEIbHAsS, MbIIIeuHasi, HepBHass. OCOOEHHOCTH CTpOeHUs, (QYHKIUN M PaCHOIOKEHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA

4.6

Opranbel U CUCTEMBI OpPraHOB XUBOTHBIX. DYHKIIMM OpPraHoB M cucrteM opraHoB. Omopa Tena opraHu3mMoB. CKeneTbl
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHbIll 1 BHYTpeHHMM ckeneT. CTpOEHHE U TUIIbI COETUHEHUS KOCTEM.
JIBM>KEHHE MHOTOKJIETOUYHBIX XKMBOTHBIX. [InTanue >kuBOTHBIX. IInTaHNe MO3BOHOYHBIX KUBOTHBIX. J[pIXaHUE KUBOTHBIX.
Koxxnoe npixanue. XKabepHoe 1 1EroyHOE AbIXaHUE.

JlbIxaHW€ TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOIIMOHHOE YCJIOXHEHHE CTPOEHMS JIETKUX IO3BOHOYHBIX JKMBOTHBIX.
JlpIxaTenpHasi cucTeMa 4elloBeKa. MeXaHu3M BEHTWIALMHU JIETKUX Y NTHUL U MJIEKONMUTAOIUX. TpaHCHOpPT BELIECTB Y
opranu3moB. TpaHcnopT BeniecTB y )XMBOTHBIX. KpoBeHOCHas cucteMa U €€ opranbl. KpoBeHOCHas cucTeMa M03BOHOUYHBIX
KHUBOTHBIX. Kpyru kpoBooOpaimieHus. DBOJIIOLMOHHBIE YCIOXXHEHHUS CTPOCHUS KPOBEHOCHOM CHCTEMbI IMO3BOHOYHBIX
KUBOTHBIX. Bbiienenue y opranusmoB. Beinenenne y xkuBoTHbIX. COKpaTUTeNbHblE BaKkyoiau. Oprassl BelaeneHus. CBs3b
IIOJIOCTH Tejla C KPOBEHOCHOM M BBLACIUTEIBHON CUCTEMaMM. BplleneHHe y I03BOHOUYHBIX JXMBOTHBIX. 3alluTa Yy
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI ¥ UX POU3BOAHBIE.

PaznpaxuMocTs U peryisinus y opraHu3sMoB. Pa3ipa)kuMocTh y OJHOKIETOYHBIX OpraHu3MoB. Takcucel. Pa3apakumMocTs u
pEryJsiiysl y MHOTOKJIETOUHBIX PacTeHUi. POcToBBIE BELECTBA U UX 3HAUYEHHUE.

HepBHas cucrtema u peduiekTopHas peryisius y MHOTOKJIETOYHBIX >KMBOTHbIX. HepBHas cucrema W e€ OTIEIBI
DBOJIOIIMOHHOE YCII0KHEHHE CTPOEHUS HEPBHOM CUCTEMBI Y )KMUBOTHBIX.

PazpaGotka anroputmoB u mporpamm Uit 3((eKTHBHON (QYHKIMOHANBHOM aHHOTAIMM T€HOMOB, TPAHCKPUIITOMOB,
IPOTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA




OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Oprasbl U CUCTEMBI OpraHoB uesnoBeka. OTAesbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX JKMBOTHBIX. Pedrexc m pednexkropHas
nyra. besycnoBHble U ycioBHBIE pediekchl. ['yMopanbHas peryisuus ¥ SHAOKPHHHAS CHCTEMa XMBOTHBIX U YEJOBEKa.
JKene3pl SHOOKPUHHOI CHCTEMBI M UX TOpPMOHBL. JleiicTBre ropMOHOB. B3auMOCBsI3p HEPBHON M 3HIOKPUHHON CHUCTEM.
I'unoranamo-runoguzapnas cucrema. Pedaexc u pedaexropnas ayra. besycinoBHble U ycI0BHBIE pedeKchl

52

3amra opranuszMma ot Oone3Heil. MMmyHHas cuctema venoBeka. KiieTouHbI 1 T'yMOpalIbHBI UMMYHHUTET. BposknEHHBIH,
npuoOpeTéHHBIN crerupuuecKuii UMMyHHUTET. Teopus KiIoHalbHO-celekTuBHOro uMMmynureta (I1.9pmux, ®.M.bepner,
C.ToneraBa). BocnanuTenbHble OTBETHl OpPraHuW3MOB. Poip BpOXIEHHOTO HMMMYHHMTETa B Pa3BUTUU CHCTEMHBIX
3aboJsieBaHUIN

53

KpoBeHnocHas cuctema u e€ opransl. Cepiie, KpOBEHOCHBIE COCYAbI M KpoBb. Kpyru kpoBooOpamienus. Pabora cepama u eé
perysiuus

54

Jlpixanne yenoBeka. uddys3uss ra30oB uepe3 MOBEPXHOCTh KIETKH. [lpIxaTenbHas cucTema uenoBeka. [lpixaTenbHas
MOBEPXHOCTh. Perysiiust neixanus. J{prxarenbHbie 00bEMBI

5.5

IInmeBapurensbHass cuctema  uenoBeka. OTaensl  MUIIEBApUTENBbHOIO  TpakTa.  lIuiieBapuTenbHbIE — KENE3bl.
BHYTpHUIIOIIOCTHOE ¥ BHYTPUKIIETOYHOE ITUILEBAPEHUE

5.6

[TokpoBsl u ux npousBoanbie. Opransl BeigeneHus. Ilouku. Ctpoenune u ¢(yHKIMOHMpoBaHUE HedpoHa. Duibrpanms,
cekpenus 1 00paTHOE BCaChIBAaHUE KaK MEXaHMW3MbI pab0THl OpraHoB BelesneHus. O0pazoBaHHe MOYH Y YEIOBEKa

5.7

I[BI/I)KGHI/IC yeJoBeKa: MbllieuHas cuctema. CKeJIETHBIE MBbBIIINBI 1 UX pa60Ta. CTpOCHI/Ie 1 TUIIBI COCANMHCHUA KOCTeH

Teopus sBomtouuu. Pa3Butue ®u3Hu Ha 3emie

6.1

OpomonmonHas teopus Y. JlapBunHa. Ilpeanocbulku BO3HUKHOBEHUS JapBHHM3Ma. JKU3Hb UM HaydHas JeATENbHOCTH Y.
JapBuHa.

JIBroKylIe cuiibl 3BOOLMK BUIOB 110 Y. /lapBUHY (BbICOKasi MHTEHCUBHOCTh Pa3MHO>KEHUS OPraHNW3MOB, HACJIEICTBEHHAs
M3MEHYMBOCTb, O60pb0a 3a CyIIECTBOBaHUE, ECTECTBEHHBIN U NCKYCCTBEHHBIN O0TOOD).

Odopmnenne cuHTeTHdeckoi Teopuu 3Bomtonuu (CTD). Heiirpanbhaas teopust 3Bomonun. CoBpeMeHHAas YBOJIIOIIMOHHAS
Ouosiorusi. 3HaUEHHE YBOJIOIMOHHON TEOprU B OPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUpa

6.2

HOHyJISII_II/ISI KaK DJJICMCHTAapHad CIWHHIA 3BOJIFOIHH. COBpeMeHHble MCTOABI OLCHKHM TI'CHCTHYCCKOI'O pa3H006pa3H51 u




CTPYKTYpbl momyisauuid. M3meHeHue TeHO(pOHIA TMOMYJALMU KaK 3JEMEHTapHOE OHBOJIOIHOHHOE sBIEHHE. 3aKOH
reHeTuyeckoro paBHoBecus J[x. Xapau, B. BaitaOepra.

OneMeHTapHbIe (PAKTOPBI (ABWKYIIHE CHUIIBI) SBOJMIONUH. MyTaunoHHbIH nponecc. KomOunaTuBHas n3MeHUUBOCTh. [peiid
ICHOB — CJydYaiiHble HEHAlpaBJICHHBIE W3MEHEHHs YacTOT ayulejed B momyssuusax. O¢¢ekT ocHoBareds. Murpamuu.
W3onsnus monyssiuid: reorpaduyeckast (mpocTpaHCTBEHHas ), Onosoruueckas (penpoyKTHBHAs).

EcrecTBennblii  oTt60p — HampaBisitoumii - gakrop sBomouuu. DOpMBI  €CTECTBEHHOrO OTOOpa:  ABMXKYIIHIA,
CTaOMIIN3UPYIOLIHA, pa3pbiBatolnid (A1u3pynTuBHbIN). [TonoBoit oTOOp.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pPEe3ysbTaT MHKPO3BOMIONMU. BO3HHKHOBEHHE NPUCHIOCOOIECHUH y OpraHM3MOB.
Apomopdo3sl u uauoanantanmu. [Ipumeps! mpucnocobieHuit y opranuzMoB. OTHOCHTENIBHOCTH MPHUCIIOCOOICHHOCTH
OpPraHHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpasoBanue Kak pe3ynbTaT MHUKPOIBOJIOLMHU. M30msa1us — KI04YeBOM (akTop
BugooOpasoBanus. Ilytm u cmocoObl BHIOOOpa3zoBaHMA: ayionaTpuueckoe (reorpaduyeckoe), CHMIIATPUIECKOE
(9KOJIOTUYECKOE), KMTHOBEHHOE» (TIOTUILIONAU3AIIHS, THOpuAn3aIus). JJIMTeTbHOCTh BOTIOIMOHHBIX ITPOILIECCOB.
MexaHu3mbl GOPMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOIIMOHHON OMOJOrMM B pa3pabOTKe HAayYHBIX METOJOB COXpaHEHHs OuopasHooOpasus. MHKpO3BOMIONHA U
KOABOJIIOIMSA MApa3uTOB U UX X03s5€B. MexaHu3Mbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEl

6.3

Metoabl u3ydeHus: MakposBosonuu. [laneoHTonornueckue MeToabl u3ydeHUs sBonouuu. Ilepexomnbie (opMbel u
¢dutoreHeTUYECKHE PsIibl OPraHU3MOB.

buoreorpadpuyeckne meroasl wu3ydeHus oHBomtonuu. CpaBHeHue (uopsl u  (ayHBI MaTepHUKOB M OCTPOBOB.
Bbuoreorpaduueckue odmacti 3eminu. BUIBI-9)HIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OJIOTHUECKUE METOAbl H3YYEHHUS HBOJIONUHM. | eHeTHYecKHe MeXaHH3MbI
9BOJIIOLIMM OHTOT€HE3a U MOSBJIEHUS HBOJIIOLIMOHHBIX HOBIIECTB. [ 'OMOJIOrMUHbIE U aHAJIOTUYHBIE OpraHbl. PyauMmenTapHble
OpraHbl M aTaBU3Mbl. MOJEKYJISIpHO-TEHETHYECKHE, OMOXUMHUYECKHE UM MATeMaTH4YEeCKUE METOJbl M3YUYECHHs 3BOJIIOLIUU.
I'omosnoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallMU U 3BOJIIOLMSI TEHOMOB.

OOme 3akoHOMEpHOCTH (MpaBuiia) 3Bomonuu. HeoOpaTuMocTh 3BOMIONMH. AfanTuBHas paauaius. HepaBHOMepHOCTh
TEMITIOB 3BOJIIOLUI




6.4

Hayunple THMOTE3bl MPOMCXOXKAEHUS >KM3HM Ha 3emie. AOHOreHe3 M mnaHcrnepMmus. JloHayuHble NpPECTAaBICHHUS O
3apOKICHUM KU3HU (KpealMoHMU3M). I'nnore3a MOCTOSHHOIO CaMO3apOXkAECHUS )KM3HU U €€ onpoBepkeHue omnbitamu .
Penn, JI. Cnamnanuanm, JI. [lacrepa. Ilporcxoxaenue >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tallbl HEOpraHUYecKoM sBoitonuu. [lnanetapHas (reosorudeckasl) SBONIONUSA. XHMHUYECKas 3BOJIOLUS.
AOHOTeHHBIN CHHTE3 OpraHMYecKuX BeulecTB u3 Heoprannueckux. Oneir C. Mmwiepa u I'. FOpu. O6pa3oBanue noianMepoB
u3 moHomepoB. KoanepBarnas rumore3a A.M. Onapuna, rumnote3a nepsuyHoro OymboHa JDx. XonneiHa, reHeTHYecKas
runote3a [. Mémnepa. Pubosumsr (T. Yek) u rumoreza «vupa PHK» V. T'mnbepra. ®@opmupoBanue memOpaH u
BO3HMKHOBEHHUE MTPOTOKJIETKHU.

Hctopus 3emnu u MeToibl €€ nzyueHus. MickonaeMele opranndeckue octaTku. I'eoxponosnorus u e€ Metopl. OTHOCUTENbHAS
1 a0COIIIOTHASE TEOXPOHOJIOTHSL. | €OXpOHOIOrHYecKas IIKaia: S0HbL, 3Pbl, EPUOIBI, ATTOXH.

HauanbHble 3Tambel opraHuyeckoi 3Bomouuu. IlosBieHHe ¥ 3BOMIONMSA TMEPBBIX KIETOK. DBOMIONMSA METaboIM3Ma.
Bo3nukHoBeHne mepBbix dkocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHaJor MEpBBIX Ha 3emiie COOOIIEeCTB.
CrpomaronuTsl. IIpokapruoThl U 3yKapHOTHI.

[TpoucxoxaeHne sykapuot (CUMOnoreHe3). DBOIIOIMOHHOE MTPOUCXOKICHNE BUPYCOB. IIporcxoxkneHne MHOTOKIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tambl HBOJIONUHM BhICHIMX pacTeHuil. OcHOBHBIE apomMopdo3bl pacTeHuil. Bpixon pacreHuii Ha cymry.
ITosiBNIeHME CIOPOBBIX pacTEHUI U 3aBoeBaHUE UMU cyliu. CeMeHHbIe pacTeHus. [Iporcxok1eHNe IBETKOBBIX PACTEHHM.
OcHOBHBIE 3Talbl BOJIOLMU KUBOTHOrO Mupa. OCHOBHbIE apoMopQo3bl XKUBOTHBIX. Benzackas ¢ayna. KemOpuiickuit
B3pbIB — IOSIBJICHUE COBPEMEHHBIX THUIOB. IlepBble XOpmoBble XHMBOTHBIE. JKM3HB B BOJE. DBOJIIOLMS IMO3BOHOYHBIX.
[Tpoucxoxaenne ampudbuil u pentunuid. [IpoucxoxaeHne MIEKONUTAIOMUX U NTHL. [IpuHIMD KitoYeBoro apomopdosa.
OcBoeHnne 6ecr03BOHOYHBIMH U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButne >xu3HM Ha 3emiie MO 3paM U MEpHoJaM: apxei, MpOTepo30id, Maneo3oi, Me3030#, KaitHo3ou. OOmas
XapakTEepUCTUKAa KIMMAaTa M TIEOJIOTMYECKUX IpoueccoB. [losBineHne U pacuBeT XapakTEpHBIX OpPraHU3MOB.
VYrieobpa3zoBaHue: €T0 YCIOBHS U BIMSHUE HA Ta30BbIM COCTaB aTMOC(EPHI.

MaccoBble BBIMHpaHUST — OKOJOTMYECKHE KPU3HMCHI MNpOUUIOro. IIpuymHBI M CIEACTBUS MAaCCOBBIX BBIMUPAHUM.
CoBpeMEeHHBII SKOJIOTHYECKUI KPU3HC, €r0 0COOCHHOCTH

6.5

Pa3znens!l u 3amaun anTpomnosiornd. Meroas! aHTpornosiornd. CTaHOBJIEHUE NMPEACTABIECHUI O NMPOUCXOKICHUM YEJIOBEKA.
CoBpeMEHHBIE HAYYHBIE TEOPHH.




CxoncTBO yenoBeKka € KMBOTHBIMHM. CHCTEMaTH4ECKOE IOJIOKEHHE uenoBeka. CBUAETENbCTBA CXOJACTBA YEJIOBEKA C
KUBOTHBIMH:  CPaBHHUTEIBHO-MOpP(}OJIOTHYECKHE, SMOpPUOJIOTHUECKUE, (HU3MOIIOr0-OMOXUMUYECKHE, ITOBEJACHYECKHE.
OTinuns 4enoBeKa OT )KMBOTHBIX. IIpsIMOX0XkAEHNE U KOMIIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra
Y BTOPOU CUTHAJIbHOU CUCTEMBI.

JIBrkynue cuiibl ((hakTopbl) aHTpOIIOreHe3a: OuoIorniyeckue, counanbabie. COOTHOLICHHE OMOTOIMYECKUX U COLMATbHBIX
(akTOpOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJIMH AHTPOIIOT€HE3a. ABCTPAJIONUTEKN — ABYHOTHE NPEKU Moaeil. YenoBek yMenblil, IEpBble U3TOTOBIEHUS
opyauii Tpyna. YenoBek NpsIMOXOASIINI M MEpBBIA BBIXOJ JItOACH 3a mpeaensl Adpuku. YenoBek reiaenboeprekuii —
OOIIMI MpenoK HEeaHIEPTAIbCKOTO YeJOBeKa M YeJIOBEKa pa3yMHOro. YelnoBeK HEaHIEPTANbCKUHA Kak BHJ JHOJEH
XOJIOJHOTO KiuMaTa. YeloBeK pa3yMHBIH COBPEMEHHOTO THUIA, JACHHCOBCKMM YEJIOBEK, OCBOCHME KOHTHMHEHTOB 3a
npenenamu AQpHukH.

DOBOIIOLUST COBPEMEHHOTO 4eJjoBeKa. EcTecTBeHHBI OTOOpP B MOMyNSALUSAX 4YelOoBeKa. MyTallMOHHBIM Tpolecc u
nonumopdusm. [lomynsaimonHsie BOIHBI, Ipelid reHoB, MUrpanus U «3¢p¢GEeKT OCHOBATENA» B MOMYJISALUAX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacbl. [lonstme o pace. bonbimme pacel: eBponeouaHas (eBpasuiickas), aBCTPajO-HErpOMIHAs
(3xBaTOpHaNIbHASA), MOHTOJIOMAHAS (a3UaTCKO-aMepUKaHcKas). BpeMs u nmyTu pacceneHus 4enoBeka 1o miaHete. Enuacrso
YyenoBeyecknx pac. Haydnas HecOCTOSATENbHOCTh pacu3Ma. IIpucrnocoOJeHHOCTh 4YeIOBEeKa K pasHbIM  YCIOBUSAM
OKpy>Karomien cpeapl. BiusiHue reorpaduueckoii cpeqsl U apetida reHoB Ha MOP(OIOTHIO U PU3HOIOTHIO YeTIOBEKa

DKOCUCTEMBI U TIPUCYILIHE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTMMH HayKaMHU.
Mertoab! sxonorun. [loneBbie HaOMOAEHUSA. DKCIIEPUMEHTHI B 9KOJIOTHU: IPUPOJIHBIE U JIabopaTtopHble. MoaenupoBaHue B
HKOJIOTUH. MOHUTOPHHT OKPYXKAaroIel cpesibl: JOKaJIbHBIN, PpETHOHANBHBIN U TI100aIbHBIN

7.2

Okonornyeckue (akTopsl U 3aKOHOMEPHOCTH X aAercTBUs. Knaccudukanus sxonmorumueckux (hakTopoB: aOMOTHYECKHE,
OouoTtnyeckue, aHTpornoreHHsle. O0IKe 3aKOHOMEPHOCTH JEHUCTBHS dKoIOTndeckux ¢axtopoB. IIpaBuno muanmyma (K.
npenrens, FO. JIn6ux). TonepaHTHOCT. DBPHUOMOHTHBIEC M CTECHOOMOHTHBIE OPTaHNU3MBI.

Abunotnueckue ¢axtopsl. CBeT Kak 3KoJormueckuil Qaxrop. JleWcTBHE pa3HBIX YYAaCTKOB COJHEYHOIO CIEKTpa Ha
OpraHu3Mbl. DKOJOTHUECKUE TPYNINbl PACTEHHH M KUBOTHBIX MO OTHOHICHHWI0O K cBery. CurHaibHas poJjib CBETa.




doTonepuoausMm.

Temmneparypa kak skonorudeckuii ¢akrop. [leiictBue remnepaTypsl Ha opranu3Mbl. [IoHKUIOTEpMHBIE M1 TOMOMOTEpMHBIE
OpraHu3Mbl. OBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh Kak skojorndeckuil ¢paxtop. [Ipucnocobnenus pacTeHui K moanaep kaHuio BogHoro Oananca. Knaccugukanms
pacTeHui o OTHOLIECHUIO K Boze. [Iprcnoco6ieHns )KUBOTHBIX K M3MEHEHHUIO BOJIHOTO PEXUMA.

Cpenpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AYyIIHAas, IOYBEHHAs, TIJIyOMHHAs  IOJNOYBEHHAs,
BHYTpHOpranu3MeHHas. OU3NKO-XUMHUECKHUE OCOOCHHOCTH Cpefl 0OuTaHus opraHn3MoB. [IprcrnocobneHust OpraHu3MoB K
KM3HH B Pa3HBIX Cpeax.

buonornueckue purmbl. BHemnme u BHyTpeHHue putMbl. CyTOuHBIE W TOJUYHBIE PHUTMBL. llpucnocoGneHHOCTH
OpPTraHU3MOB K CE30HHBIM MU3MEHEHHSIM yCIOBHIA KU3HH.

Kuznennsie ¢popmbl oprann3moB. [lonsatue o xuzHeHHOH (opme. JKu3HeHHbIe (HOPMBI pacTeHHUI: JepeBbsi, KyCTapHUKH,
KyCTapHUYKH, MHOTOJIETHHE TPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI >KMBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a3poOHOoHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnyeckue (akropel. Buabl OMOTHYECKMX B3aUMOACWCTBUI: KOHKYPEHIHS, XHMITHHYECTBO, CUMOHMO3 U €ro (hOpPMBI
[TapasutusMm, Koomepamusi, MyTyalu3M, KOMMEHCaJIH3M (KBapTUPAaHTCTBO, HaxyjeOHH4YecTBO). Herpoduueckue
B3aUMOJICHCTBHA (TONMYEcKue, popuueckue, padpuueckue). 3HaueHHEe OMOTHYECKUX B3aUMOACUCTBUH ISl CYIIECTBOBAHUS
OpraHu3MoB B cpene oouranus. [IpuHIMI KOHKYPEHTHOTO UCKIIOYECHHUS

7.3

DKOJIOrMYeCKHE XapaKTepucTUku nomyssnuu. [lonmynsanus kak Ouosnoruueckas cucrema. Poib HEOTHOPOIHOCTH CpEABbI,
¢usnueckux GapbepoB M 0COOCHHOCTEH OMOJOrMM BUAOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPBI MOIMYJISLUH.
OcCHOBHBIE MOKa3aTeNu MOMYJISALUN: YACIEHHOCTD, IIJIOTHOCTh, BO3pACTHAs U IMOJIOBAs CTPYKTypa, PO’KIAEMOCTh, IIPUPOCT,
TEMII POCTa, CMEPTHOCTD, MUTPALIMSL.

Okojorudeckas CTpykTypa nomyisiuuu. OLieHKa YHCIEHHOCTH NOMyssiuuu. JIMHaMMKa MONyJsuuu M €€ peryJsuus.
buoTnueckuii moreHMan nomyssauuu. MoaenupoBaHue JUHAMMKY Nonyssinuy. KpuBble pocTa YHMCIEHHOCTH MOIYJIALNH.
Kpussie BbpKuBaHMs. Peryssiius YuCIEHHOCTH MOMYJISIIUN: posib (PAKTOPOB, 3aBUCSIIUX U HE 3aBUCAIIMX OT IUIOTHOCTH.
DKOJI0rM4ecKue crpareru BuaoB (r- u K-crparerun).

[Tonatue o0 »sKojmormueckoil Hume Buaa. MecrooOuranue. MHoOromepHas MOAENb 3Kojoruuecko nHumm Jx.U.
XarunHcoHa. Pa3mepsl skonorndyeckoi HUIy. [loTeHnuanbHas U peain30BaHHas HULIY.

Bun kak cucrema nonynsuuid. Apeanbl BUAOB. Buabl M MX JKU3HEHHBIE CTpaTerv. 3aKOHOMEPHOCTH INOBEJIEHUS U




MI/Il"paI_[I/Iﬁ JKUBOTHBIX. BHoJIorHuecKkre nHBa3uU JYKCPOAHBIX BUJOB

7.4

CooOmiecTBa opraHu3moB. buorneHo3 u ero cTpykrypa. CBsi3M MEXIy OpTraHM3MaMH B OHOIIEHO3€. DKOCHCTEMa Kak
otkpbiTast cucrema (A.x. Tencnu). DyHKIMOHATBHBIE OJOKH OPraHU3MOB B JKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpodudeckue ypoHH. Tpoduueckue 1enu u cetn. AOuoThyeckue ONOKM dKocucTeM. [1ouBBI W MBI B
sKocucTteMax. KpyroBopor BelecTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHbBIE MIOKA3aTeNN HKOCUCTEMBI. buomacca 1 npoaykius. DK0JIOTHUYeCKUEe TUPAMUIbl YUCEN, OMOMACChl U SHEPTUH.
HanpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKileccud. [lepBUUYHBICE M BTOPUYHBIC CYKIIECCUM U HMX MPUYMHBL
AHTpOTNIOTeHHBIE BO3IEHCTBUS Ha cykieccuu. KiimmakcHoe coobiecTBo. bruopasHooOpasue u moiHoTa KpyroBopoTa BEIIECTB
— OCHOBa YCTOWYHBOCTH COOOIIIECTB.

[Ipuponubie  3KocHCTEMBI.  AHTPOINOIeHHBIE HKOCHUCTEMBI.  Arpo3kocucrema. ArpoiueHo3. Paznuuus  Mexay
AQHTPOIIOT€HHBIMH U MPUPOJIHBIMU SKOCUCTEMAMH.

VYp6oskocucremsl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. ['opoackas ¢nopa u ¢dayna. CHHaHTponH3aus TOPOACKOH
¢daynbl. bruonornueckoe M XO3SIMICTBEHHOE 3HAYEHHE arpodKOCUCTEM M yPOOIKOCUCTEM. 3aKOHOMEPHOCTH (HOpPMHUpPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B SKOCUCTEMAX.

[IepeHoc 3HEPrUM U BEIIECTB MEXKAY CMEXKHBIMU 3KOCUCTEMAaMU. Y CTOMYUBOCTh OPTAHU3MOB, MOMYJISUUNA U IKOCUCTEM B
YCJIOBUAX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3ICHCTBUN

7.5

Bbuocdepa — obmerutanerapHas 060104Ka 3eMId, T€ CYIIECTBYET WK CylIecTBOBaIa )kMU3Hb. Yuenue B.M. BepHanackoro o
o6uocdepe. Obmactu 6nocdeps! u e€ cocran. JKupoe BemiecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH CylecTBoBaHus Ouocdepsl. OcoOeHHOCTH OMochepsl Kak TrIOOANIBbHON 3KOCHCTEMBI. J[MHAMUYecKoe
paBHOBecue B 6uochepe. KpyroBopoTs! BelecTB 1 OHOre0XuMHUUECKUE IIUKIbI (YTaepoa, a30Ta). PUTMHUUHOCTE SIBJICHUN B
ouocdepe.

3oHanbHOCTE OMOchepbl. [lonstTne o Ouome. OCHOBHBIE OHOMBI CyIIM: TYHJpa, XBOWHBIC Jeca, CMEIIAHHBIE U
IIMPOKOJIUCTBEHHBIE JIeca, CTENH, CaBaHHBI, ITyCTBHIHH, TPONMYECKHE Jieca, BBICOKOTOpbs. KiMmar, pacTUTENbHBIH U
KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KMBBIX CUCTEM, OIICHKA UX PECYPCHOTr0 MOTEHIMana U 6MocepHbIX PyHKIHI

7.6

DKOJIOTHYECKHe KPU3HCH U UX MPUYMHBL. Bo3nelicTBue uenoBeka Ha 6uocdepy. 3arps3HeHne BO3MyIIHONW cpenbl. OxpaHa
BO3/yXa. 3arpsi3HeHHe BOAHOW cpeibpl. OXpaHa BOJHBIX pecypcoB. Pazpyiienue mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
3menenune kinMmara.




AHTpPONIOT€HHOE BO3/ICUCTBUE HA PACTUTEIBHBIM U )KUBOTHBIA MUp. OXpaHa paCTUTEIBHOTO U KUBOTHOTO MUpa. OCHOBHBIE
MIPUHIIMAITEI OXpaHbl Tpuposl. KpacHsie kauru. Ocobo oxpansemsie npupoanbie Teppuropun (OOIIT). borannueckue caspi
1 300JI0TUYECKHUE MAPKH.

OCHOBHBIE NPHUHLMIIBI YCTOHYMBOIO pa3BUTUs 4YeJIOBEYECTBA M NpUpOJbl. PanuoHanbHOE NPHUPOIONOIL30BAaHUE U
COXpaHeHHEe OMOJIOTHYECKOT0 pazHoobpas3us 3emin




YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOTI'O ITPOIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyouios A.M. u apyrue /Ilox pen. [Taceunuka B.B., AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

bubmnoreka IIOK

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Topran POIII



