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MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma no yue6HOMY mpenmery "buonorus" (manee - 6uoJiorus) Ha
YpOBHE cpefHero oouiero ooOpazoBaHus pazpadorana Ha ocHOBe DeepaibHOrO
3akoHa oT 29.12.2012 No 273-®3 «0O6 oOpa3oBanun B Poccuiickoit
Oeneparun», GI'OC COO, Konnenuuu npenogaBaHus y4eOHOro mpeamera
«buonorus» M OCHOBHBIX TMOJOXKEHUN (denepabHON paboueld MmpOorpaMMbl
BOCIIUTAHUSI.

VYuebnsiii npeamer «buonorus» yriayonénHoro ypoBHs uzydenus (10-11
KJacchl) SIBISIETCS  OAHMM M3  KOMIIOHEHTOB MpeaMeTHOW  oOjacTu
«EcrecTtBeHHO-HayuHble mnpeaMersDy. CormacHo mnonoxenusm PIr'oC COO
npoduibHble Yy4eOHbIE NPEIMEThI, H3y4aeMble Ha YIriayOJIEHHOM YpPOBHE,
SBJIAIOTCS crtocoOoM nuddepennmanmu o0yueHus Ha YPOBHE CPEIHETO OOIIEeTO
0o0pa30BaHUs U MPU3BAaHBl 00ECIEUUTHh MPEEMCTBEHHOCTb MEXAY OCHOBHBIM
Oo0ImMM, CpEeIHUM OOIIMM, CpeAHMM MpO(ECCHOHATbHBIM U  BBICUIMM
oOpa3oBaHueM. B To jxe Bpemsi Kaxablil U3 3TUX Y4eOHBIX MPEAMETOB JOKEH
ObITh OpPUEHTHPOBAaH Ha IPUOPUTETHOE pelleHHe o0pa3oBaTebHBIX,
BOCIIUTATENIbHBIX M Pa3BUBAIOLIMX 33734, CBA3aHHBIX C MpodopreHTauen
oOyJaroumxcs H CTHUMYJIMpPOBaHHEM HHTepeca K KOHKPETHOM 00jacTu
HAay4YHOrO 3HAHUS, CBS3aHHOIO C OHOJOrMed, MEIULUHOW, 3KOJOTHEH,
IICUXOJIOTHUEHN, CLIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydedHoMy npeamety "buosorua" maér mpencraBiieHuE O
LeJIM U 3aJadyax U3ydeHus ydeOHoro npeamera «buonorus» Ha yriiyOnéHHOM
YpPOBHE, omnpezenser 00sa3aresibHoe (MHBapHAHTHOE) NMPEAMETHOE COZECpKAHUE,
€ro CTPYKTYpUpOBaHUE MO pas3ziesiaM M TeMaM, paclpeleseHHe IO Kiaaccam,
PEKOMEH/IyeT MOCIIEA0BATEIbHOCTh M3YUYEHUs Y4eOHOro Marepuaia ¢ y4€Tom
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKU Y4e€OHOro Ipolecca,
BO3pacTHBIX OCOOEHHOCTEH oOydawmuxcsi. B mporpamme 1o Ouonoruu
peaqn30BaH MPUHLUIT MPEEMCTBEHHOCTH C M3ydy€HHEM OMOJIOTMH Ha YpPOBHE
OCHOBHOTO o00mmero oOpa3oBaHus, Omaromapss dYeMy HIPOCMAaTpUBACTCS
HaMpaBJICHHOCTh Ha TMOCIEAYIONIee pa3BUTHE OWMOJOTMYECKHX 3HAHUM,
OPUEHTUPOBAHHBIX HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS,
HKOJIOTUYECKOTO MBIIUICHHUS, MPEACTAaBICHUN O 370pOBOM oOpase >KM3HU, Ha
BOCIIUTaHHE OEpEKHOTO OTHOIICHHMS K OKpYyXKalolled NpupoaHoil cpene. B
mporpamme Mo OMOJOTMH TAaK)Ke MOKa3aHbl BO3MOXKHOCTH Y4eOHOTo IMpeaMera
«buonorusi» B peasmsanuu TpeOoBaHuii PI'OC COO Kk MIIaHHPYyEMBIM
JMYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yjbTaTaM OOy4Y€HHS U B
(GOpMHUPOBAaHUU OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEILHOM J1E€ATEIbHOCTH
00y4Yaromuxcsa Mo OCBOEHHUIO COJIepKaHUsA OUOJIOTrMYECKOro oOpa3oBaHUsl Ha
YPOBHE CpelHEro 001Iero oo pa3oBaHusl.

Yuebupiii mpenmer «buonorusy» Ha  ypOBHE CpPEAHETO  OOIIETo
o0pa3oBaHusl  3aBEpIIaET OMOJOTMYECKOE 06113)a3013aHHe B IIKOJE U
OpPHEHTHUPOBAH Ha PACHIMPEHUE U YIIyOJeHHEe 3HAaHUN 00yJarouuxcs O KUBOU
MPUPOJIE, OCHOBAX MOJEKYISAPHONM M KJIETOYHOM OHMONOrvM, 3MOpPUOJIOTUH U
OMONIOTUM Pa3BUTHUS, TEHETHKH, CETEKIMU, OWOTEXHOJOTHH, SBOJIOLHUOHHOTO
YYEHHS ¥ SKOJIOTHH.

N3ydyenne yuebOHOro mnpeamera «buonorus» Ha yriyOJIGHHOM YpOBHE
OPHEHTHPOBAHO HA MOATOTOBKY OOYYAIOIIMXCS K MOCIEIYIOMIEMY MOTy4YEHHUIO
OMONOTHYECKOTO  O0pa3oBaHHMS B By3aX M OpPraHM3alUiaX CpPEIHETo
npodeccuoHanbHOro oOpa3zoBaHus. (OCHOBY €ro COAEp’KaHHUsS COCTaBIISET
cucTeMa OMOJIOTUYECKUX 3HAHWM, TIOTYYCHHBIX TTPU U3YUYEHUU O0YJarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX pa3fesioB OHOJNOTMHM Ha ypPOBHE



OCHOBHOTo o6Omiero oOpaszoBaHusi, B 10—11 kimaccax 3TH 3HAHUA MOJYyYarOT
pa3Butue. Tak, paclIMpeHsl U YriIyOJIeHbl OMOJIOTMYECKHE 3HAHUS O PACTEHUSX,
KUBOTHBIX,  rpubax,  OakTepusx,  OpraHu3sMe  4eJoBeKa,  OOIUX
3aKOHOMEPHOCTSIX ~ JKM3HHU, JIOMOJIHUTEIBHO BKJIIOYEHBI  OHOJIOTMYECKHE
CBEJCHUS NPUKIAJHOIO M TOHUCKOBOI'O XapakTepa, KOTOpPbIE MOXKHO
UCMOJIb30BaTh KaK OPUEHTHUPbI JJIs TMOCJENYIOIIero BblOOpa MPOQPECcCHH.
Bo3morkHa Takxke MHTerpausi OMOJOrMYECKUX 3HAHUN C COOTBETCTBYIOIIMMU
3HAHUSMH, TOJYYCHHBIMH OOYUYAIONIUMUCS TPU HU3YYCHUU (U3UKH, XHUMUH,
reorpaduu 1 MaTeMaTHKHU.

CrpykTypa mnporpamMmbl 1mo ydeOHOMY mnpenmety "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIONUOHHBIA MOAXOAbl K HM3YyYEHUIO OWOJIOTHH.
CorymacHO WM, H3Yy4arOTCSl CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIE IS
KUBBIX CUCTEM Pa3HOI'0 YPOBHSI OPraHU3alliH, YBOJIFOLMH OPraHUYEeCKOro MUpa
Ha 3emJie, COXpaHEHHUsI OUOJIOTMYECKOro pa3HooOpasus miuaHeThl. Tak, B 10
KJIacCe M3Y4yalOTCS OCHOBBI MOJIEKYJSIPHOM W  KJIETOYHOW Ouonoruu,
AMOPHUOJIOTUU U OMOJIOTUM Pa3BUTHUSI, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTUU U
CUHTETUYECKOM OWOJOrMH, aKTyaIM3UPYIOTCS 3HaHUS OOydYarommxcs Mo
OoTaHWKe, 300JI0TMH, aHatoMuu, (u3momornu dYenoBeka. B 11 kmacce
U3Y4aroTCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI IKOJIOTHU U ydeHue o Ouocdepe.

VYyebnsiii npenMer «buosorus» mpu3BaH  O00ECHEYUTh OCBOCHUE
oOy4JaromumMucss OHOJIOTMYECKUX TEOpPUM W 3aKOHOB, HJAEW, NPHUHIUIOB U
paBuJj, JIKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, 3HaHUH O CTPOEHUH, MHOI000pa3uu U 0OCOOEHHOCTAX KJIETKU, OpPraHu3Ma,
MOMyJSUMU, OMOLEH03a, SKOCUCTEMBI, O BHIJAIOIINXCS HAYUHBIX JTOCTHIKEHUSX,
COBPEMEHHBIX  HCCIEIOBAaHUAX B  OWOJOTMH, TNPUKIATHBIX  acleKTax
Ouonormdyeckux 3HaHWUW. Jlns pa3BuUTHS W MOJJEpXKAHUS  UHTEpeca
oOydaromuxcs K  OHMOJOTMM  HapsAQy CO  3HAUYUTEIbHBIM  O0OBEMOM
TEOPETUYECKOr0 MaTepuajia B COJEPKaHUM MPOTpaMMbl TI0  OHOJIOTUH
IPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEW CTAHOBJICHHUS M PA3BUTHS TOW WIIA
MHOUM 00s1acTH OMOJIOTMH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B
pEIICHNE BAXKHEUIITNX OMOTOTUYECKUX U IKOJIOTUUECKHUX MPOOIIEM.

[lenr w3yuenus ydeOHoro mpeamera «buonorus» Ha yriayOonéHHOM
ypOBHE —  OBJAJCHUE  OOYy4aroUMMHUCA 3HAHUAMHM O  CTPYKTYpPHO-
(YHKIMOHANBHOM  OpraHM3alliy  KUBBIX CHUCTEM pa3HOr0 paHra u
npuoOpeTeHHe YMEHUH UCTOIb30BaTh 3TH 3HaHUA B (DOPMHUPOBAHUU MHTEpECA K
onpenenéHHod o0nacth TpodeccuoHaabHOW ACATEIBbHOCTH, CBS3aHHOM C
ouonoruen, WM K BBIOOPY y4uyeOHOro 3aBeACHUS JJS MPOJODKEHUSA
OHMOIOrMYecKoro oOpa3oBaHus.

JoctiwxkeHue uenu u3ydeHusi ydeOHoro rmnpeamera «buonorus» Ha
yrIyOJIEHHOM ypOBHE 00ECIICUNBACTCS PEIICHUEM CIICAYIOMINX 3aa4:

OCBOCHHE OOYyYAlONIMMHCS CHUCTEMBbl OHOJOTMYECKUX 3HAHUU: 00
OCHOBHBIX OHWOJIOTMUECKHX TEOpUAX, KOHIEMIUAX, THUIIOTe3axX, 3aKOHaX,
3aKOHOMEPHOCTSIX M MpaBWJIAX, COCTABJISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0 KapTHUHY MHpa; O CTPOCHHH, MHOrOOOpasuu H OCOOEHHOCTSIX
OMOJIOrMYECKUX CHCTEeM (KJETKa, OpraHu3M, MOMYJSAus, BUA, OHOTeolEeHO3,
ouocdepa); O BBIAAIOMIUXCA OTKPBITHUSX M COBPEMEHHBIX HCCIEAOBAHUSX B
OHoJIOTH Y,

O3HAKOMJICHHE OOYYalolUXCs C METOJAAMM IO3HAHUS >KMUBOW HPUPOIBI:
UCCIIEIOBATEIbCKUMHU METOJIaMH  OHMOJIOTMYECKUX HayK (MOJIEKYJISIpHOW H
KJIETOYHON OWOJOruu, SMOPHOJIOTMH U OWUONOTMH PA3BUTHUS, TEHETUKU U
CeNIEKLIUH, OMOTEXHOJOTUM M CHHTETUYECKOW OMOJOTHH, MaJeOHTOJIOIHH,



DKOJIOTHH); METOJaMH CaMOCTOSTEIBHOTO TIPOBEICHUS OMOJIOTHYCCKUX
uccineoBaHU B JlabopaTtopuu U B Tpupojse (HaOmojeHue, H3MEpeHue,
AKCIIEPUMEHT, MOJICIIMPOBAHHUE);

OBIIJICHWE OOYYAIOMUMUCS YMEHHUSMH: CaMOCTOSATEIHLHO HAaXOJIUTh,
aHAM3UPOBATh M MCIOJIH30BAaTh OMOJIOTMYECKYIO0 WH()OPMAIIHIO; TTOIH30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTUEH U CHUMBOJHUKOHN; YCTAHABIUBATH CBS3b MEXKIY
pa3BUTHEM OWOJIOTMM W COITMATBHO-DKOHOMUYECKHUMH ¢ DKOJOTHYCCKUMU
mpoOJieMaMH 4eJI0BEYECTBA; OIICHUBAThH TOCCACTBHS CBOCH JCSITEIHHOCTH TIO
OTHOIICHUIO K OKPY)KAIOIIeH MPUPOAHOU Cpenie, COOCTBEHHOMY 370POBBIO H
3I0POBBIO0  OKPY)KAIONIUX JIIOJeH; OOOCHOBBIBATH M COONIOAATh MEPHI
npoUIaKTUKU UHPEKIUOHHBIX 3a00J€BaHUi, MpaBUiia MOBEACHUS B MPUPOJIE
U oOecriedeHUs: OE30MACHOCTH  COOCTBEHHOM  JKM3HEACSITENHHOCTH B
Ype3BbIUAMHBIX  CUTYalMsIX MPUPOJHOTO M TEXHOTEHHOI'O  XapakTepa;
XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHY;

pazBuTHEe Yy OOYYalOUUXCS  WHTEIUICKTYalbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEW B TMpOLECCE€ 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUAMHU U
COBPEMEHHBIMH HCCJIEIOBAaHUSAMHU B OMOJIOTUM, PEIIaeMbIMU €10 TpoOiieMaMH,
METOJI0JIOTHEH OMOJIOTUYECKOTO WCCIIeIOBAaHNUS, IPOBEIICHUS
AKCIIEPUMEHTAJILHBIX ~ MCCJIEIOBaHUM, pelIeHus] OMOJIOTMYECKUX  3ajady,
MOJIETUPOBAHMS OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTaHUE Y 00YJArOIINXCS IICHHOCTHOTO OTHOIICHMSI K )KHBOU TMPUPOIC
B IIEJIOM M K OTIEIbHBIM €€ OO0beKTaM U sBJIEHUSAM; (HOpMHUpPOBaHUE
AKOJIOTMYECKOM, TeHETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHUS B
MIPUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAyYHBIX 3HAHUH;

npuobpereHne Oo0yJarouMMUCS KOMIIETEHTHOCTH B palliOHAILHOM
IPUPOJIONIOJIB30BAaHUHU (COOJIIOICHUE TIPaBUJI TOBEJEHUSI B MPUPOJIC, OXPAHBI
BUJIOB, DJKOCHUCTEeM, Ouochepbl), COXpaHEHUHU COOCTBEHHOT'O 3J0POBbI U
3MI0pPOBbSI  OKpYXalIMUX Jiojed  (coOmogeHuss Mep  NpodUIaKTUKH
3a00JI€BaHUIA, obecrneueHne 0€e30I1aCHOCTH KU3HEIEATEIHLHOCTU B
Ype3BBIUYAMHBIX CHUTYAIUSIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHMS OMOJIOTUYECKUX 3HAHWN U YMEHUH B TTIOBCETHEBHOM JKU3HU;

CO3IaHME  YCIIOBUW JJII  OCO3HAHHOTO  BBIOOpPa  OOYJAIOUTUMUCS
VHIUBUAYAIbHOU oOpa3zoBaTebHON TPACKTOpPUH, CIOCOOCTRBYIOIIEH
MOCIIEAYIONIEMY MPOPECCHOHAIIEHOMY CaMOOMPENEIEHNI0, B COOTBETCTBUU C
WHUBHUTYaJIbHBIMU UHTEPECAMH M TIOTPEOHOCTSIMH PETHOHA.

OOmiee 4YMCIO 4YacoB, OTBEJEHHBIX Ha H3y4YeHHE OHOJOTMM Ha
yrJIyOJIEGHHOM YpOBHE CpeiHero odiero oopasoBanus, cocrapisier 204 yaca: B
10 xmacce — 102 gaca (3 ygaca B Henmemo), B 11 kmacce — 102 gaca (3 gaca B
HEJIEII0).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEIICTB O0yUEHUS OMOJIOTHU
OCYIIECTBIISIETCS C YIETOM CHEIU(BUKN €T0 COACPKAHUS W HAIPaBICHHOCTH HA
IPOJODKEHUE OHOJOTUYECKOr0 O0pa30oBaHUST B OPraHMU3alUAX CPEIHETro
po¢eCCUOHATILHOTO U BBICIIETO O0pa30BaHUSI.

OOs3aTenbHBIM YCIOBUEM NpH OOy4YE€HUH OHWOJIOTMM HA YrilyOJIEHHOM
YpOBHE SIBJISIETCS MPOBEJACHHUE JIAOOPATOPHBIX U TMpakTuueckux padot. Taxxke
ydacThe  OOydJalIIMXCS B BBIIIOJIHCHWMH  TPOCGKTHBIX W Yy4eOHO-
UCCIICIOBATENbCKUX padOT, TeMaTHKa KOTOPBIX OIPEACNIICTCS y4YUTEJIeM Ha
OCHOBE UWMEIOIINUXCS MaTEpUAIbHO-TEXHUUECKUX PECYpCOB M  MECTHBIX
IPUPOIHBIX YCIIOBUH.



COILEPKAHUE OBYUEHUA
10 KVIACC

ConepkaHue nporpaMmmel, BBIIETIEHHOE KYPCUBOM, HE BXOIUT B IIPOBEPKY
rocyaapcTBeHHo utoropoit arrecrauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemenHasi Ouonorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTus OWojoruu. buonornuecknue HAyKd W W3y4aeMble UMHU TIPOOJIEMBI.
dDyHAaMEHTaIbHbIC, TMPUKIAIHBIE W TIOMCKOBBIE HAy4YHBIE HCCICAOBAaHUS B
Oouosorumu.

3HaueHne Ouosoru B (POPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. lIpodeccuu, cBsa3aHHble ¢ Ouosoruel. 3HavyeHHE
OMOJIOTUM B NPAKTUYECKOM JESATEIBHOCTH 4YEJIOBEKAa: MEIMIIMHE, CEIbCKOM
XO0351CTBE, TPOMBIIIUIEHHOCTH, OXPaHE MPUPOJIBI.

JleMoHCcTpanuu

[Toprpersl: Apucrorens, Teodpactr, K. Jlunnent, XK. b. Jlamapk, Y.
Hapeun, Y. I'apsenr, I'. Mengens, B. U. Bepnanckuii, 1. I1. Ilamos, U. U.
MeunukoB, H. Y. Basunos, H. B. Tumodeen-Pecorckuii, JIx. Yorcon, O.
Kpuk, /1. K. benses.

Tabmuupl n cxembl: «CBs3b OMOJIOTHM € APYTMMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cMCTEMbI U X H3y4YeHHE

JKuBble cucTemMbl Kak NpeaMeT u3ydeHus: Ouosoruu. CBOWCTBA JKHUBBIX
CUCTEM: EIMHCTBO XMMHYECKOIO COCTaBa, IUCKPETHOCTH M LEJIOCTHOCTD,
CJIOKHOCTb M YIOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3alusl,
CaMOBOCITPOM3BEACHUE, PA3APAKUMOCTD, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YPpOBHM OpraHu3alyM >KHUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOUYHBIN,
TKAQHEBbIN, OPraHU3MEHHBbIA,  NONYJSALUOHHO-BUIOBOM,  3KOCHCTEMHBIN
(buoreonieHoTHueckuii), 6mochepusiii. IIporeccel, mpoucxoasme B >KUBBIX
cuctemax. OCHOBHbIE TIPU3HAKU >KUBOTO. JKM3HB Kak ¢dopMa CYIIECTBOBAHUS
marepuu. Hayku, wu3ydaromme KUBbIE CUCTEMbl Ha PAa3HbIX YPOBHSAX
OpraHu3aluu.

N3yuenue xuBbix cucteM. Metoasl Guonorndeckoid Hayku. Habmonenue,
U3MEpPEHUE, OHKCIEPUMEHT, CcucTeMarusanus, MeraaHanmm3. [lowarue o
3aBUCUMOM W HE3aBUCUMOM IlepeMeHHOU. [ImaHupoBaHue >KCHEpUMEHTA.
[TocranoBka u mpoBepka rumnote3. Hynesast runoresa. [lonstue BoIOOpKU U €€
nocToBepHOCTh. Pa3bpoc B Ouonornueckux AaHHbIX. OLEHKa TOCTOBEPHOCTH
MOJIYYEHHBIX PE3YIbTAaTOB. |[pUUMHBI HUCKaXEHUS PE3YNHTATOB HKCIIEPUMEHTA.
[IoHsATHE CTATUCTUYECKOTO TECTA.

JleMoHCcTpanuu

Tabmumer 1 cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HWY», «buonorumyeckue
cucrteMbl», «CBOMCTBA JKMBOW MaTepuu», «YPOBHU OpPraHU3ALWHA KUBOU
npupoap», «CTpoeHUEe KMBOTHOW KIIETKM», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHoB Y€JIOBEUECKOro opranusmay, «buoreorenosy», «buocdepa», «Meroab
U3YYEHUsI )KUBON TTPUPOIBI.

O6GopynoBanue: JjabopatropHoe  OOOpylOBaHWE ISl  MPOBEIACHUS
HaOII0ICHUI, I3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckas paodora «lcnosnb3oBaHKWE pa3NUYHBIX METOINOB IIPU
V3YUYECHUU KUBBIX CUCTEM).

Tema 3. buosiorus Kjierku



Knerka — crpykTypHO-QyHKIMOHaNbHAs e€auHMIA >KuBoro. IKcropus
oTKpbITUsl KieTku. Pabotel P. I'yka, A. JleBenryka. Kiuerounas teopus (T.
[lIBann, M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJOXKEHUS COBPEMEHHOU
KJIETOYHOM TEOPUH.

Metoasl MOJNEKYISPHOM U KJIETOYHOW OWOJIOTMU: MUKPOCKOIUS,
xpomatorpadusi, 31eKTpodopes, MeTo MEUYEHBIX aTOMOB, AuddepeHImanbHOe
HEHTpU(PYTrUpOBaHKUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue QurkcuposanHvix
Knemok.  DIEeKTpoHHass  MUKpockonusa. Kougokanenas — mukpockonus.
Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JlemoHcTpanumn

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

Tabmuupt u  cxembl:  «CBETOBOM  MHKPOCKOM»,  «DJIEKTPOHHBIN
MHUKpPOCKOM», «IcTOpHs pa3BUTUS METOJOB MUKPOCKOIIUN.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENaparsl pacTUTENIbHBIX,
KUBOTHBIX U OAKTEPUATILHBIX KIIETOK.

IlpakTuyeckass padora «l3yueHne METOJOB KJIETOYHOM OHOJIOTHHU
(xpomarorpadus, smekrpodopes, auddepeHImanpbHOe IeHTpUPyrupoBaHue,
ITLIP)».

Tema 4. Xumnueckasi OpraHn3anms KJIeTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bona u e€ ponb Kak pacTBOPUTEINs], peareHTa, y4acTUE B CTPYKTYpUPOBAHUU
KJIETKU, TETUIOPEryasiiiui. MuHepaabHbIe BEIIECTBA KIETKH, UX OMOJOrHYecKas
poJib. PoJIb KATUOHOB M aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKUA. buosiormdyeckue moauMmepsl. benku.
AMMHOKHCIIOTHBIH  cocTaB  OenkoB. CTpyKTypbl OEITKOBOW  MOJICKYJIBI.
[lepBuunas cTpykTypa Oejika, NeNTUAHAs CBsA3b. BTopuuHas, TpeTUYHAas,
YyeTBepTUYHAsA CTPYKTyphl. Jlenarypauus. CpoiictBa OenkoB. Knaccudukanus
6enkoB. bronornueckue Gynkiuu 0enkoB. /lpuorai.

YraeBobl. MoHocaxapusl, JIACAXaPU/IbL, OJIMTOCaXapu bl u
nonucaxapuapl. OO TIaH CTPOCHUS W (PU3UKO-XUMUYECKHE CBOWCTBA
yrieBoJoB. buonorunueckue GyHKIMN YTI€BOJOB.

Jluiunpl.  T'wapodunbHO-TUnpOodoOHBIE  cBoMcTBA.  Kiaccudukanus
munuAoB. Tpuriunepunbl, Ghochomumnuapl, BOCKA, CTepouibl. bruomornueckue
¢yukuun aunuaoB. OO0mMe CBOWCTBa OMONIOTHUECKHX MEeMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TIOTYITPOHUIIAEMOCTb.

Hyxkneunossie kucinotsl. JJHK nu PHK. CtpoeHue HyKIE€MHOBBIX KHCIIOT.
Hyxneoruapl. [Mpunnun kommiementapuoctu. [lpasuno Yapragda. Ctpykrypa
JHK — nBoiHas cnupaib. MecToHaxoxAeHHe U Ouojiornyeckue (QyHKIUU
JIHK. Buner PHK. ®yuknnu PHK B kitetke.

Crpoenue monekynsl AT®. Makpoapruueckue cBsizu B Mojiekyiie ATO.
buonornueckue pynkuun ATD. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX (QYHKIIUU
B KJeTke. /[pyeue nyxneosuompugocpamor (HT®). CexBenupoBanue [HK.
Memoovl cenomuxu, mpancKpunmomMuKuy, npomeoMuKu.

CtpykTypHas  OUOJIOTHS: OnoxumMuyeckue U Ouoduznueckue
UCCIIEIOBaHUA COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYI.
Mooenuposanue cmpykmypbl u QyHKyuu OUOMONEKYL U UX KOMNIEKCO8.
Komnviomepuwiti  Ousatin  u  opeanudeckutl cunme3 OUOMONEKYL U  UX
HenpupoOHbIX AHATI0208.

JlemoHcTpanun



[Hoprpersr: JI. Ilomunur, k. VYorcon, ®. Kpux, M. VYwikunc, P.
O®panknuH, ©. Canrep, C. [py3unep.

Juarpammsl:  «PacnpeneneHue XMMHUYECKMX JJEMEHTOB B HEXUBOU
npupoje», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU IPUPOIE.

Tabmuuer u cxembl: «llepuoanueckas TabiMIIa XUMAYECKUX 3JIEMEHTOBY,
«CTtpoeHne MoJeKynbl BOAbl», «BelecTtsa B cocTaBe Opranu3smMoBy, «CTpoeHue
MOJIEKYJIBl Oenka», «CTpyKTypbl O€IKOBOM MoJeKysbDy, «CTpoeHue MOJIEKYI
yraeBoaoB», «CTpoeHre MOJIeKyl JIUnuaoB», «HykiaenHoBble KHUCIOTBHI»,
«Ctpoenne Monekysbl ATOy.

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pya0BaHUE.

JlaGopaTtopHass paGora «OOHapyxeHHue O€JIKOB ¢  IOMOIIbBIO
KAQUECTBEHHBIX PEAKIIUIN».

JlabopaTtopHas pabGora «lccienoBaHue  HYKIEMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JINYHbIX OPraHU3MOBY.

Tema 5. Ctpoenne u yHKIMH KICTKH

Tunel KIETOK: 3yKapuOoTHUECKas M Mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

CtpoeHHE TPOKAPUOTHYECKOW KIeTKH. KieTouHas cTeHka OakTepuili u
apxeil.  OCOOCHHOCTU  CTpOEHHUsI  TeTepoTpodHOM W aBTOTpOQPHOU
IPOKAPUOTHYECKUX KJIETOK. MeCTO U pojib MPOKapruOT B OUOIEHO3aX.

Crpoenue 51 (YHKIIMOHUPOBAHKE 3YKapHUOTUYECKON KJIETKHU.
[Ina3maruueckass memOpana (ruasmainemma). CTpykTypa mjia3MaTHUYECKON
MeMOpaHbl. TpaHCIOPT BEIIECTB uepe3 IUIa3MATUYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obdneru€éHHas auddysus), akTUBHBIN (MIEPBUYHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcnopT). [lomynmponuiiaemocts MemOpanbl. Paborta
HaTpUN-KaJIMEeBOro Hacoca. DHAOUUTO3: MUHOLUTO3, (arouuTo3. DK30LHUTO3.
Knerounas crenka. CTpykTypa M (YHKUMH KJIETOYHOM CTEHKH PaCTEHHI,

rpudoB.
[Mutonmasma.  [luro3osmb.  [lutockener.  JIBH>KEHWE  IIUTOIJIA3MBI.
Opranou bt KJICTKH. OnHomeMOpaHHbIC OpraHOU/ bl KJICTKH:

supomiazMarndeckas cetb (J1IC), anmapat ['onbaku, TM30COMBI, UX CTPOEHUE
u ¢yHKIMH. B3anMocBsS3b OZHOMEMOpPaHHBIX OpraHouJoB KieTku. CTpoeHue
IPaHyIAPHOTrO peTukyinyma. Mexanuzm Hanpasnenus 6enxos 6 IIIC. Cuntes
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ maakuii (arpanyaspHbIN)
SHAOIUIaA3MAaTHYECKUl peTukyinyM. CekpeTopHas QpyHKuus anmnapara ['onbmxu.
Moougpuxayus 6enrkos 6 annapame I onvoxcu. Copmuposka b6enxkoe 6 annapame
T'onvoorcu. TpaHCHIOPT BEUIECTB B KIIETKE. Bakyonum pacTUTENbHBIX KIIETOK.
Knerounsiit cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMAbl  KJIETKH: MUTOXOHIPHUH, IUIACTUIBI.
Ilpoucxoorcoenue  mumoxoumoputi  u  naacmuod.  Cumoébuocenes  (K.C.
Mepeowckosckuti, JI. Mapeynuc). CtpoeHue U (PYHKIMM MUTOXOHJIPUN U
wiactua. [lepBuuHble, BTOPUUHBIE U CIOKHBIE TIACTUABI (POTOCHHTE3UPYIOLIUX
3YKapHOT. XJIOPOIIACTBI, XPOMOILIACTHI, IEUKOIIACTHI BBICIINX PACTEHUM.

HememOpannble  opranougpl  kietkn  CrpoeHue u  QyHKUUHU
HEMEMOpaHHBIX  OpPraHoWJOB  KJIETKU. Pubocombl.  [Ipomedsxcymounsvie
Gunamenmol. MukpopunamMeHTbl. Akmunosvie Mukpoguiamernmoi. MbllIeUHbIE
KIETKU. AKMUHOBblE KOMNOHEHMbl HeMbluleUHbIX Kiemox. MHKpOTpyOOUKH.
Kierounsii  nentp. CTpoeHME U JBHKEHHE HKIYTUKOB W PECHUYEK.
MukpoTtpyOoouku 1muTomiasMmsl. LleHTpuons. berku, accoyuuposanHvlie ¢
MUKpOQUIAMeHmamu u Mukpompyooukamu. Momophvie 6enxu.



Anpo. OOonouka sapa, XpOMATUH, KapUOILIa3Ma, AIPBIIIKH, UX CTPOCHHE
n (pyHKUMU. SAnepHblid OenkoBbld MaTpukc. [IpocTpaHCTBEHHOE PACIIOIOKEHUE
XpOMOCOM B HHTep(hazHOM siape. Dyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — TUCTOHBL J[uHamuka si0epHou 0007104KuU 8 mumo3se. foepHulil
MpaHcnopm.

Knerounsie BkitoueHus. CpaBHUTENIbHAs XapaKTEPUCTHUKA  KIIETOK
AYKapHoT (pacTUTEIbHOM, J)KUBOTHOM, TPUOHON).

JleMOHCcTpanuu

[Toprpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHHUE IYKapUOTHYECKON KIeTKW», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpOEHHE pacTUTENbHOM KJIeTKu», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPHUOTUIECKON KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKPOIIPENaparbl pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIpEnaparbl OaKTepUabHbIX KIETOK.

JladopaTropHass pabGora «J/I3yueHune CTpoeHHs KIETOK PpPa3IHYHbIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOMCTB KJICTOYHOM MEMOpPaHBI».

JladopaTopHas pabora «lccinenoBanue IazMonn3a M JIEMIa3MoNIn3a B
PACTUTEIBHBIX KIIETKaX».

IIpakTtuyeckas padora «lV3yyeHne [BWUKEHUS LUTOILUIa3Mbl B
PACTUTENIbHBIX KIETKAX.

Tema 6. O0MeH BeliecTB U MpeBpallieHHe IHEPIrUU B KJIEeTKe

AccuMWISILIMS U TUCCUMWIALIMA — JBE€ CTOPOHBI MeTa0oiu3Ma. Turel
oOMeHa BelIeCTB: aBTOTPOGHBIA M TreTepoTpodHBIA. YdacTue KUCIOpOoaa B
OOMEHHBIX Mpoleccax. DHEpreTuyeckKoe o0ecreyeHne KIIETKH: IMpeBpalleHue
AT® B o0OmeHHBIX mporeccax. {depMeHTaTUBHBIA XapakTep peaKiuid
KJIETOYHOro MeTabonu3zMa. MepMEeHThl, UX CTPOEHHUE, CBOWCTBA M MEXaHU3M
neiictBus. Kodepmentel. Otiauuus  ¢GEepMEHTOB OT  HEOPraHUYECKUX
KaTanu3aTopoB. benku-akTuBaTOpbl M OEIKU-UHTHOUTOPBL. 3aBUCHUMOCTH
CKOpOCTHU (hepMEHTATUBHBIX PEAKLU OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHUHTE3 OpPraHMYECKUX BelecTB B KkieTrke. dorocuHTEs.
AHokcueenHblll U OKcueeHHbvlll pomocunmes y baxmepuii. Ceemocoobuparoujue
nueMeHmsbl U NUSMEHMbl pPeakyuoHHo2o yeHnmpa. Pollb XJIOpONJIacToB B
nporecce ¢porocunre3a. CBeroBas u TeMHOBas pazbl. Pomoodsixanue, Cs., Cs- u
CAM-munet  pomocunmesa. IlpogykTuBHOCTH (oTOoCcHHTE3a. BrusiHue
pa3iInYHbIX (PAKTOPOB HA CKOPOCTh (POTOCHMHTE3a. 3HAUEHUE (POTOCUHTE3A.

XEeMOCHHTES. Pa3znoob6pasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUUIHpYIOLTHE OaKTEpUH, KelIe300aKTepun, cepoOaKTepHH, BOIOPOIHbIE
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHaspoOnbie opranu3Mbl. Bugsl Opokenus. [IpoaykTel OpoxkeHus u ux
WCIIOJIb30BAaHUE YENIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30OYAUTENU OOJIE3HEH.

AspoOHBIE OPraHu3MBI. Oransl JHEPreTUYECKOrO oOMeHa.
[TogroroButenbHbld  ATan. [JHMKOMM3 — OECKUCIOPOJHOE PACIICIIICHHUE
[JIFOKO3BI.

buonornueckoe okuCIEHNUE, WM KJIETOYHOE JIbIXxaHue. Poib MUTOXOHIpUIA
B mporeccax OWOJIOTMYeCKoro oOkucieHus. llukiaudeckue  peaxiuw.
OxucnurenbHoe QocPopunrpoBaHue. OHepeusi MeMOPAHHO20 2padueHma
npomonog. Cunumesz AT®.: paboma npomonnoii AT®-cunmasvl. IlpeumyinecTna
a3poOHOro MyTd OOMEHa BEHIeCTB TMepell aHa’dpoOHbIM. ODPPEKTUBHOCTH
JHEPIreTUYECKOro 0OMeHa.



JleMOHCcTpanuu

[Hoprpersr: [Ix. Ilpuctim, K. A. Tumupsszes, C. H. Bunorpanckui, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl u  cxembl: «DOTOCHUHTE3», «IHEPreTUYECKUl  0OMEH»,
«buocuntes 6enkay, «CtpoeHue pepMeHTay, «XEeMOCUHTES).

O6opynoBanue: CBETOBOU MHKPOCKOTI, o0opynoBaHue TUISt
IPUTOTOBJICHUS MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENapaToB.

JlaboparopHass padora «l3ydeHne KATAIMTUYECKOM AKTUBHOCTH
dbepMeHTOB (Ha TPUMEpPE aMUJIa3bl WM KaTaias3bl)y.

JlaGopaTopHas pabGora «V3yueHue G(EepMEHTATUBHOIO pacCIICIICHUS
NEPOKCHJIa BOAOPO/IA B PACTUTEIBHBIX U )KMBOTHBIX KJIETKAX).

JladopaTtopHas pabora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHUHTE3a.

JladopaTopHas padora «CpaBHEHHE MPOLIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacaencreenHast MH()opManus M peajn3alnus eé B KiIeTke

Peakunn wmartpuuHoro cunHte3a. [IpuHOMO KOMIJIEMEHTAPHOCTH B
peakuusX MaTpUYHOro CUHTe3a. Peanmuzanusi HacieqCTBEHHOM HHQOpMaIuu.
I'enernueckuit kox, ero cBoucrTBa. Tpanckpunuus — Marpuunbii cuare3 PHK.
[IpyHUMOB  TPAHCKPUIIIMU:  KOMIUIEMEHTApPHOCTh,  AHTHUIIAPAJIIEIIBHOCTD,
acuMMmeTpuaHoCTh. Co3zpeganue mampuunvix PHK 6 sykapuomuueckou kiemxe.
Hexooupyrowue PHK.

Tpancnauus n e€ sranbl. Yuactue tpaHcnopTHeix PHK B OuocunTtese
Oenka. VYcmoBus OuocuHTe3a Oenka. KonumpoBanue aMHHOKUCIOT. Poib
pudbocoM B OMOCHHTE3€E OeTKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. Opranusanus reHomMa y
IPOKAPUOT U dYKApHOT. Perynsauus akTUBHOCTH I'€HOB y MPOKapHoT. I’ unoresa
onepoHa (d. Kaxob, XK. Mano). Monexkynapruvie mMexanuzmvl IKCNPECcUl 2eHO8
y aykapuom. Ponv xpomamuna 6 pecyiayuu padomel cenog. Perymauus
OOMEHHBIX MPOIIECCOB B KiIeTKe. KiieTouHbIi romeocTas.

Bupycsl — Heknerounble (OpMBbI KU3HM W OOJUTaTHBIE MaPa3UTHI.
CrtpoeHue MNpOCTBIX U CIOXKHBIX BHUPYCOB, PETPOBHPYCOB, OakTepro(aros.
Kusznennviti yuxn J[HK-cooepocawux eupycos, PHK-codepocawux seupycos,
baxmepuogazos. Obpammuas mpancKpunyus, peepmasd, uHmezpasa.

BupycHbie 3a0oieBaHMsl 4ENOBEKa, KUBOTHBIX, pacrtenuid. CIIN/,
COVID-19, connanpHbie 1 MEAUIIMHCKHE TPOOIEMBI.

buoungopmamuka: unmezpayus u ananuz 6oavuux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocudeckux oaunvix. Hanomexunonoeuu 6 oOuonocuu u
meouyure.  Ilpoepammupyemvle ynxyuu 6beakos. Cnocodvi 0ocmasku
JleKapcms.

JleMoHCcTpanuu

IToprpetsr: H. K. Konbrios, /1. . UBanoBckuii.

Tabmumel W cxembl: «buocuHTe3 Oenka», «l €HeTHYECKHI KOI»,
«Bupyce», «bakrepuodarmy.

IIpakTuyeckas padora «Co31aHue MOJIEIIN BUPYCay.

Tema 8. ’Ku3HEeHHBII IUKJ KJIETKH

Knerounsii muki, ero mepuonabl W perymsiuus. MHTepdaza u MHTO3.
Oco0eHHOCTH MpPOLIECCOB, MPOTEKAINUX B MHTepdaze. IloaroroBka KieTku K
neneHuto. lIpecunreTnueckuii  (MOCTMUTOTHUYECKUW), CUHTETUYECKHI U
NOCTCUHTETUYECKHUM (MMPEMUTOTHYECKUI ) EpUOAbl UHTEP(a3bI.

Marpuunbiii cunre3 IHK — permmkanus. [Ipunanuns! penmmkanun JHK:
KOMIIJIEMEHTAPHOCTb, IOJTYKOHCEPBATHBHBIM CHUHTE3, AHTUIAPAJLIEIbHOCTb.



Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoerne xpoMmocoM. TeroMepsl U

TeroMepaza. XPOMOCOMHBIM HAaOOp KIETKM — KapuoTum. JIUImIougHbelil u
rariouaHbBIA  HAO0OpBl XpoMocoM. ['omonoruyHbie XpoMocombl. [losoBbie
XPOMOCOMBI.

[enenne knerkm — muto3. CTaauM MUTO3a W NPOUCXOISAIIME B HHUX
npouecchl. Tunbl MuTo3a. KapruokuHes u HUTOKMHE3. bruonornueckoe 3HayeHue
MHTO3A.

Perymsinus MutoTHuecKoro nukia kiaetku. [IporpaMmmupyemast kinetouHas
ru0esb — anomnTo3.

Krnerounoe s1po, XxpoMocoMbl, (hyHKIIMOHATIbHAsI T€HOMUKA. Mexanusmol
npoaughepayuu, ougghepenyuposku, cmapenus u cubeau kiemox. «L{ugposas
K1emKa» — OuouHgpopmamuyeckue mMooenu QyHKYuoOHUpOBaAHUsL KIemKU.

JleMoHCcTpanuun

Tabmuupl u cxembl: «OKU3HEHHBIM LUK KIETKH», «Mutos», «CtpoeHue
xpomocomy», «Permkanus [JTHK».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpoIpenaparsl: «MwHto3 B
KJIETKaX KOPEILKa JTyKay.

Jlaboparopuass  padora  «M3yyeHnme XpOMOCOM Ha  TOTOBBIX
MHUKPOIIpENnapaTax».

JlabopaTropnas pabGora «HaOmonenne MuTO3a B KJIETKaX KOHYMKA
KOpeEIlKa JIyKa (Ha TOTOBBIX MUKpPOITpenaparax)».

Tema 9. CTpoeHue u pyHKIMHA OPraHU3M OB

buonornueckoe pa3sHooOpasue OpraHU3MOB. OaHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHUSI M KU3HEACATEIbHOCTH  OJHOKJIETOUYHBIX
opranu3MoB. bakrepuu, apxeuw, OIHOKJIETOUHBIE TpPHUOBI, OIHOKJIECTOUYHBIC
BOAOPOCJIH, APYTHE NPOTUCTHI. KOJTOHMAIbHBIE OPTaHU3MBI.

B3anMoCBsI3b 4YacTel MHOIOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHel u
cucreMbl opraHoB. OpraHusMm Kak eluHoe 1emnoe. ['omeocrtas.

Tkanum pacrenuid. Tumbl pacTUTENBHBIX TKaHeW: oOpa3zoBaTenbHas,
OKpPOBHasl, MPOBOJsAIIAs, OCHOBHAs, MexaHnyeckasi. OCOOEHHOCTH CTPOEHHS,
(GYHKITUN 1 pacTiOiOKEHUsI TKAaHEW B OpraHax PacTCHHIA.

TkaHu KUBOTHBIX U YETIOBEKA. THUIIbI )KUBOTHBIX TKAHEH: SMUTENNATbHAS,
COCIMHUTENbHAs, MbIlIeyHas, HepBHasA. OCOOEHHOCTH CTpOeHUs, QYHKIHMH U
PACIIOJIOKEHHNS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Oprassl. BereraTuBHbIE M I€HEpaTHUBHBIE OpraHbl pacreHuil. Opransl U
CHUCTEMBl OpPraHOB HBOTHBIX M 4YelioBeKa. DYHKUHUM OpPraHoB U CHCTEM
OpraHoB.

Omnopa tena opranu3moB. Kapkac pactenuil. CkeneTsl OJJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XKUBOTHBIX. HapyxHbiii 1 BHyTpeHHMI ckeneT. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBukeHne opraHu3MoB. JIBH)KEHUME OIHOKIIETOUYHBIX OPraHU3MOB:
amME0OoUTHOE, )KTYTUKOBOE, pECHUYHOE. J[BUKEHUE MHOTOKJIETOUYHBIX PACTEHUM:
TPONU3MBl M HACTWU. JIBH)KEHHWE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbleyHas cucreMa. Peduiekc. CkeneTHbie MBIIIIBI U UX padoTa.

Iluranue opranusmoB. Ilornomenve BOABL, YIVIEKUCIOrNO Ta3a W
MHUHEPAIBHBIX BEUIECTB pacTeHUsIMU. [IuTaHune >KMBOTHBIX. BHYTpUMomoCcTHOE
M BHYTPUKJIETOUHOE mnuuieBapeHue. [Iutanue mO3BOHOYHBIX IKUBOTHBIX.
Otnensl  NUIIEBApUTENBHOTO  TpakTa.  [lumeBapuTeNbHBIE  KENE3bI.
[InmeBapurenbHas cucreMa 4eaoBeKa.



Jpixanue opraHu3sMoB. Jlpixanue pacrteHuidl. JIpIXaHWE IKHUBOTHBIX.
Huddy3us razoB yepe3 moBepxHOCTh KieTku. KoxxHoe apixanue. /[prxarenbHas
noBepxHocThb. KabGepHoe u J€rouyHoe [pixaHue. J[IpiIxaHHe IO3BOHOYHBIX
KUBOTHBIX M YEJOBEKA. OBOJIIOIMOHHOE YCJOKHEHUE CTPOCHHS JIETKUX
NIO3BOHOYHBIX JKMBOTHBIX. /J[pIxarenpHas cucremMa 4yenoBeka. MexaHu3M
BEHTWISILIMM JIETKUX Y NOTUL W  MIICEKONUTAKOWMX. Perymsauus ObIXaHus.
JIpixaTenbHble 00BEMBI.

TpaHcnopT BEMIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI PACTCHUU.
Tpancnopr BemecTB y XUBOTHbIX. KpoBeHOCHas cucreMa M €€ Oprassl.
KpoBeHocHass cucTtema TO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIIbI M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOIMOHHbBIE
YCIIO)KHEHHUSI CTPOCHUS KPOBEHOCHOW CHUCTEMBI ITO3BOHOYHBIX JKHUBOTHBIX.
Pabora cepana u e€ perymnsius.

Beigenenne y opranu3moB. Beigenenue y pacrteHud. Beigenenuwe y
KUBOTHBIX. CoKpaTtuTenbHble Bakyouu. Oprasbl BelaeneHus. PuibTpanus,
cekperusi W 0OpaTHOE BCAaChbIBaHME KaK MEXaHU3Mbl palbOThl OpraHoB
BbiAcicHUsl. CBA3b TMOJOCTH Tela C KPOBEHOCHOM W BBLACIHUTEIIBHOU
cucTeMamu. BplieneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u pynkimonupoanue Hedpona. OOpazoBaHUe MOYH Y YEIIOBEKaA.

3ammTa y OpraHu3MOB. 3allIUTa Y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl
OakTepuii M LMCTHl NPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX pPACTEHHM.
Kyrukyna. Cpencrsa macCHBHOM M XUMHYECKOM 3aIUThI. DUTOHIUABI.

3almmTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M MX NPOU3BOJHBIE.
3ammTa opranusmMa ot Oosie3Heil. IMmyHHas cucteMa 4enoBeka. KieTouHslil u
TYMOPAJIbHBIA UMMYHUTET. BpOXKIEHHBIN U MpUOOpeTEHHBIN crienuduyecKuit
UMMYHHUTET. Teopusi KIoHaIbHO-celeKkTuBHOro ummyHnurera (I1. Dpmux, @. M.
bepuer, C. ToueraBa). BocnamuTenbHble OTBETHI OpraHu3MoB. Poib
BPOKJIEHHOTO MMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHU.

Paszgpaxxumocts M perymsuuss y OpraHusMoB. Pasnpaxumocts y
OTHOKJIETOYHBIX OpraHu3moB. Takcucel. Paszgpakumoctb M peryisiuus y
pacteHuii. PocToBbIE BElIECTBA U UX 3HAUYCHUE.

HepBHas cucrema u pedaextopHas peryisiuus y >KUBOTHbIX. HepBHas
cucteMa M €€ OTHENbl. OJBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM
CUCTEMBI y >KMBOTHBIX. OTHENbI TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednexc u pednexropHas ayra. be3yciaoBHbIe U yCIIOBHBIE PE(IIEKCHI.

['yMopanbHas perynsiuus U SJHIOKPUHHASL CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKene3pl HSHIOKPMHHOM CHUCTEMBI M HMX TOPMOHBI. JlelicTBME TOPMOHOB.
B3anmocBs3b HEpBHOW M 3HIOKPUHHOHM cucTeM. | umoramamo-runodusapHas
cucrema.

JleMoHCcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOAOPOCIN», «MHOTOKJIETOUHbIE
Bogopocan», «bakrepun», «lIpocrenmmue», «Opranbl HBETKOBBIX PACTEHHI,
«CucreMbl OpraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHYyTpeHHEe cTpoeHue
HAceKOMbIX», «TkaHu pacteHuii», «KopHeBble cuctembl», «CTpoeHUE cTediisy,
«CTpoeHuE JIMCTOBOM TUIACTUHKW», « TKaHM XKUBOTHBIX», «CKEIET 4emoBeKay,
«IInmeBapurenvHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MplieuHass  cuctemMay,
«BpaenurenpbHas cucrema», «OHIOKpPUHHAsA cucreMa», «CTpOeHHE MBIIILBDY,
«mmynuter», «KumeunononoctHeiey, «CxemMa NOUTaHUSA  PACTCHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue Tuapb»,



«CrtpoeHnue mianapun», « BHyTpeHHee cTpoeHne N0KIeBoro yepss», «Hepuas
cuctreMa pbiO», «HepBHas cucrema ssarymku», «HepBHas —cucrema
npecMmbikaronuxcs», «HepBHags cucrtema nrtuny», «HepBHas cucrtema
MIeKonuTaromux», «HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl OJHOKJIETOUHBIX
OpraHMU3MOB, MHUKpPOIIPENaparbl TKaHEW, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE IK3EMIUIIPbl KOMHATHBIX PacTeHUH, repoapun
pacTeHWil pPa3HbIX OTHENOB, BIAXKHBIE NpEnaparbl MKUBOTHBIX, CKEJIEThI
MIO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0Opy/fOBaHWE HJisi JEMOHCTPAllMM [MOYBEHHOTO M BO3AYIIHOIO MUTAHUS
pacTeHui, paculerJieHus] Kpaxmajga W OelKOB IMoj AchcTBUEM (PEepMEHTOB,
o0opynoBaHHe [UIsI JEMOHCTPALIUU OMBITOB MO HW3MEPEHHUIO >KU3HEHHON
€MKOCTH JIETKMX, MEXaHW3Ma JAbIXaTEIbHbIX JBH)KCHUH, MOJEIU TOJOBHOI'O
MO3ra Pa3jJuyHbIX )KUBOTHBIX.

JladopaTopHas padora «/3ydeHne TKaHEl pacTeHU».

JlaboparopHas padora «/3yueHne TKaHel >KUBOTHBIX.

JlaGopaTopHnas padora «/3yyeHrne OpranoB UBETKOBOTO PACTEHUS».

Tema 10. PazmHoOkeHUe U pa3BUTHE OPraHU3M OB

dopMbl pa3MHOXKEHHSI OPTaHU3MOB: Oecronoe (BKJItoUas BEreTaTUBHOE) U
nosoBoe. Buubl OGecrosioro  pa3MHOXKEHHS: TOYKOBAaHUE, CHOPYJISAIUA,
(parMeHTanys, KIOHUPOBAHHUE.

[TonoBoe pazmHokeHue. [lonoBbie KIeTKH, Win rameTel. Meio3. Ctaguu
Mmenio3a. IloBemenne xpomocom B Meiro3e. Kpoccunrosep. buonornueckuii
CMBICJI M€H03a 1 MOJI0BOro npouecca. Meno3 1 ero MecTo B )KU3HEHHOM ITUKJIE
OpPraHU3MOB.

IIpen3aponsiieBoe pasutue. [ ameroreHe3 y KHUBOTHBIX. [losioBbie
xene3bl. OOpa3oBaHME M pa3BUTHE TMOJIOBBIX KieToK. CrepMarorenes
ooreHes. CTpoeHHE MOJIOBBIX KJIETOK.

OmionoTBOpeHNEe U HSMOPUOHAIBHOE pPa3BUTHE KHUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuanBuayanbHOE pa3BUTHE OPraHu3MOB (OHTOreHe3). DMOpHooTHs —
HayKa O Pa3BUTUU OpPraHU3MOB. Mopgocene3 — oOna u3 2nasHuvlx npoodiem
ambpuonocuu. Kownyenyus mopgocenoe u mooderu mopghoeeneza. Cramuu
sMOpuoOreHe3a JKMBOTHBIX (Ha mpumepe Jsrymku). JpoOnenue. Tumbl
apobnenus. /lemepmunuposanHoe U HeOepMUHUPOBAHHOE  OpobiieHue.
bracmyna, muner 6nacmyn. OcoOEHHOCTH APOOJICHUS MJICKOTUTAIOIINX.
3aponablIeBble JIMCTKM (racTpyssiiusi). 3akjaJKka OpraHoB W TKaHEHd W3
3apOJABIIIEBBIX JIMCTKOB. B3auMHOe BIMSHME 4YacTeldl pa3BHBAIOLIETOC
3apobliia (AMOpUOHATbHAS UHAYKINS). 3aKiIajiKa [jaHa CTPOSHUS dKUBOTHOTO
KaKk pe3yjbTaT HEPAPXUUYECKUX B3aUMOJICCTBUM TE€HOB. Brnudnue Ha
AMOPUOHATILHOE PA3BUTHUE PA3TUYHBIX (DAKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct u pa3Butue xuBoTHBIX. [locTamOpuoHanbHbI niepuosn. [Ipsmoe u
HempsiMoe pa3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX H
MMO3BOHOYHBIX >KMBOTHBIX. buoyornueckoe 3HaueHUE MPSIMOrO M HEMNPSMOIO
pa3BUTHS, UX PACIIPOCTPAHEHHUE B MpUpoje. TUIBI pocTa )KUBOTHBIX. DaKTOPHI
PEryisiliii  pocTa >KUBOTHBIX W 4enoBeka. CTaguum MNOCTAIMOPHOHAIBHOTO
pa3BUTHS Y KUBOTHBIX U yenoBeka. [lepuonbl oHTOrenesa uenoseka. CrapeHue
U CMEpTh Kak OMOJIOTHYECKHUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuil. I'ameroput u cnopodput. Meiio3 B
KU3HEHHOM IMKie pacteHuid. OOpa3zoBaHue CIOp B TMpollecce Meio3sa.
l'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX



Opranu3MoB. /[BoiiHOEe OII0JOTBOPEHHE Yy IBETKOBBIX pacTeHui. OOpa3oBaHue
Y pPa3BUTHE CEMEHHU.

MexaHu3Mbl pErysiiuU OHTOT€HE3a Y PACTEHUUN U KUBOTHBIX.

JleMOHCcTpanuu

[Toptpersr: C. I'. HaBammn, X. [lneman.

Tabmuupl u cxembl: «BererarnBHOE pa3MHOXKeHHE», « THUMbl OGecronoro
pa3MHOXKEHU», «Pa3MHOKEHUE XJITaMHIOMOHAAbD», «Pa3MHOKEHHE HBIJICHBDY,
«Pa3MHOXeHue  ruape», «Meio3», «Xpomocombl»,  «l'ameTroreHesy,
«CTpoeHue ANIEKIIETKN U criepMaro3ouia», «OCHOBHBIE CTaIUU OHTOT€HE3A,
«IIpsmoe u Hemnpsmoe pasButue», «Pa3BuThe ManWCKoOro xyka», «Paszsurue
capaHun», «Pa3zButhe nsarymkmn», «JIBOWHOE OMIOAOTBOPEHUE Y UBETKOBBIX
pacteHuit», «CTpoeHUE CEMSH OJHOJOJbHBIX W ABYAOJbHBIX PAaCTCHUN»,
«KM3HEHHBI LUK MOPCKOW KamycTel», <«JKHW3HEHHBIA LHKI MXay,
«KM3HEHHBIN TUKII MANOPOTHUKA», «/KU3HEHHBIN IIUKII COCHBDY.

O6opymoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENApaThl SIUIEKICTOK H
CIIEpMaTO30MI0B, MOAENDb « LMK pa3BUTHS JATYILIKW.

JlaGopaTropnasa paOora «l3yyeHune CTpOEHUs TMOJOBBIX KJETOK Ha
FOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckas padora «BbIsSBIICHHE MPU3HAKOB CXOJICTBA 3apOJbIIIECH
MTO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHas pabora «CTpoeHHE OpPraHOB PA3MHOXKEHHS BBICIINX
pacTEeHU».

Tema 11. I'eHeTMKa — HAYKAa O HACJEJICTBEHHOCTH W W3MEHYHUBOCTH
OpPraHU3MoB

Hctopus craHOBIEHWS U pa3BUTHUsI TEHETUKU Kak Hayku. Paboter I
Mennens, I'. ne @pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YUEHBIX B pa3BUTUH
renetuku. Paboter H. K. Konsiora, H. M. BaBunosa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®umumuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHbIE TE€HETHUYECKHME TMOHSATUS W CHUMBOJIBL. [ OMOJIOTrMYHBIE
XPOMOCOMBI, AJIJIEJIbHBIE T€HbI, aJbTEPHATUBHBIC MPU3HAKW, JOMUHAHTHBIA U
PEIECCUBHBIN TPHU3HAK, TOMO3UTOTA, T€TEPO3UT0Ta, YHCTAs JIMHUS, THOPHIBI,
reHotur, Qerorur. OCHOBHBIE METOABI TEHETHKU: THOPHUIOIOTUYECKHM,
LIATOJIOTUYECKUH, MOJIEKYJIIPHO-TEHETUYECKUM.

JeMoHCcTpanuu

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basuios, A. H. benozepckuii, I'. I. Kapneuenko, 0. A. ®wmnuenko, H. B.
Tumodees-PecoBckuii.

Tabmuier u cxembl: «MeTobl TeHETHKNY, «CXEMBI CKPEIITUBAHU .

JladopaTropuas pabora «/[po3oduiia Kak OOBEKT T'€HETUUYECKUX

HCCIIENOBAHUIY.
Tema 12. 3aK0HOMePHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHgens — 3aKoH

eauHooOpa3usi TUOPUAOB TMepBoro ImnokojieHus. [IpaBuiio HOMUHUPOBaAHUS.
Bropoii 3akoH MeHzensa — 3aKOH pacllieruieHus] Npu3HakoB. L{urtonornueckue
OCHOBBI MOHOTHOPHUTHOTO CKpeIMBaHus. [ unmoresa 4ucToThl ramer.

AHanuzupyroniee CKpELIUBaHUE. [TpomMexxyTOUHBIN Xapakrep
Haclie0BaHud. Paciienienue npu3HakoB MpyU HEMOJIHOM JOMUHUPOBAHHH.
Jurunbpuanoe ckpemuBaHue. Tperuid 3akoH MeHgens — 3aKOH

HE3aBUCMMOI'O  HACIEIOBaHUsS  NpU3HAKOB.  LluTonmormyeckne  OCHOBBI
JUTUOPUIHOTO CKPEIUBAHMUS.



CuerieHHOe  HacienoBaHue npusHakoB. PabGorst T. Moprana.
CuenyieHHOE HACIIEIOBAHWE T'E€HOB, HAPYIIEHUE CLEIUICHHUS MEXAY T'€HaMHU.
XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTH.

I'eneruka mmomna. XpOMOCOMHBIN MEXaHU3M OIPEAEICHUS M0Ja. AyTOCOMBI
M TIOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbli W  TE€TEePOramMeTHbIA  MOJ.
I'enernueckas CTpyKkTypa MOJOBBIX XpomMocoM. HacnemoBaHue NpHU3HAKOB,
CUEIJIEHHBIX C ITOJIOM.

I'enotun kak 1enocrHas cucrema. llnedoTponuss — MHOXECTBEHHOE
JNEUCTBUE TeHa. MHOXECTBEHHbIA aJUienu3M. B3auMonencTBre HeEauIeIbHBIX
reHoB. KoMmmiemeHnTapHocts. Onucras. [lomumepus.

I'eneTnyeckuil KOHTPOJIb PA3BUTUSl PACTEHUM, KUBOTHBIX U YEJIOBEKA, a
TaKXke (PU3UOJOTMUYECKUX MPOIECCOB, MOBEACHUS M KOIHUTHUBHBIX (DYHKIUH.
['eneTnueckue MexaHU3Mbl CHUMOUOI€HE3a, MEXaHU3Mbl B3aUMOJEHCTBUSA
«XO3MMH — TMapa3uT» U «XO35IMH — MHUKpPOOMOMY». ['eHeThyeckue acmeKThbl
KOHTPOJISL U U3MEHEHMsI HACIEACTBEHHON MH(OPMAIIUU B MOKOJICHUIX KIETOK U
OpraHU3MOB.

JleMoHCcTpanuun

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

Tabmuupl u cxemsl: «llepBbiii U BTOpoM 3akoHBl Menpaems», «Tperunii
3ak0H  Mengens»,  «AHanmm3upylomee — ckpemuBanuey, — «HemomHoe
JOMUHUpPOBaHUE», «CILEIIEHHOe HAacle0OBaHWE NPHU3HAKOB Y JPO30(HUIbIY,
«l'enetuka moma», «Kapumorunm yenoBeka», «Kapuotun npozoduiib,
«Kapunotun nrune», «MHOXKECTBEHHBIM —amnenu3M», «B3aunmoneiicTBue
TEHOBY.

O6opynoBanue: MOJENb JJisi JEMOHCTpAaIlMUd 3aKOHOB E€IWHO00pa3us
ruOpUIOB TEPBOrO IMOKOJEHUS M PACUICIUICHUS MPU3HAKOB, MOJEIb MJis
JEMOHCTpAlMy 3aKOHAa HE3aBUCHMOIO HACIEAOBAaHUS NPHU3HAKOB, MOJENb JJIA
JEMOHCTpAalMU CLEIUICHHOIO0 HACJIEIOBAHUSA IIPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapar: «po3zodunar.

IIpakTnueckas padora «M3yyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIITBD.

I[MpakTnyeckas padora «l3yueHue pe3yabTaTOB JAUTHUOPUIHOTO
CKpEIIMBaHUS Y APO30(DHIIBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumogeiictBue reHotuna u cpeasl Opu  PopMHpOBaHMM (EHOTHUIIA.
N3menunBOoCcTh mnpu3HakoB. KayecTBEHHBbIE W KOJMYECTBEHHBIE IPU3HAKU.
Buapl n13MEHUMBOCTH: HEHACIIEACTBEHHAs U HACIIEACTBEHHAS.

MonupukanonHass W3MEHYUBOCTh. Ponb cpeasl B (OpMUPOBAHUU
MOIU(PUKALTUOHHOM U3MEHYUBOCTH. Hopma peakuuu PU3HAKA.
Bapuanuonnslii psag u BapuanuoHHas kpuas (B. Horanncen). CsoiicTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

I'enoTunuyeckas U3MEHYUBOCTb. CaoilicTBa T€HOTUIINYECKOU
M3MEHYMBOCTA. BHIBl T'€HOTUNUYECKOW W3MEHYMBOCTH: KOMOWHATHUBHAs,
MYyTalMOHHAs.

KomOuHaTuBHas M3MEHYMBOCTh. Mei03 M MOJOBOM IpOlleCC — OCHOBA
KOMOWHATUBHOM W3MEHYUBOCTH. PoOJb KOMOMHATWUBHOM W3MEHYUBOCTH B
CO37IJaHMU F'€HETUYECKOT0 pa3HO00pas3usl B Mpejesiax OTHOr0 BUAA.

MyraimoHHass W3MEHYMBOCTh. BUIBI MyTalWii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W HWHAYUHPOBAHHBIE MYyTauuu. faepHeie u
HUATOIUIa3MAaTHYeCKue MyTanuu. (CoMaTU4ecKHMe U TOJIOBBIE  MYTAIlUH.
[IpruriHbl BO3HUKHOBEHUSI MyTalMid. MyTareHsl U UX BIUSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTH MYTALlMOHHOTO MPOoIEecca. 3aKOH TOMOJIOTHYECKUX PSIJOB B
HacneacTBeHHo n3MenuuBocty (H.U. BaBunos). BuesnepHas n3aMeHYMBOCTh U
HACJICICTBEHHOCTb.

Inueenemuxa U MUCEHOMUKA, POJb INUSEHEMUUECKUX HaKmopos 8
HACe008aHUU U USMEHYUBOCMU (PEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

IToprpersr: I'. ne @pu3s, B. Moranncen, H. U. BaBunos.

Tabmuubpl u  cxembl: «Buabl u3MeHYUBOCTHY», «MoaudukairoHHas
U3MECHYHUBOCTH, «KombOuHaTnBHas U3MCHYHUBOCTBY, «Meiio3y,
«OmnogorBopeHue», «l'eHeTnueckue 3a0ojieBaHUs  4elloBeKa», «Buabl
MYTaLAN».

O6opynoBaHue: KUBbIE U repOapHbIC YK3EMIUISIPhl KOMHATHBIX PACTCHU,
pucyHk# (pororpadun) )KUBOTHBIX C PA3TMYHBIMU BUJIaMH U3MEHUMBOCTH.

JlaboparopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEH
MOAU(UKAIIMOHHON W3MEHYMBOCTH. l[locTpoeHrne BapHallMOHHOTO psga U
BAPUALIMOHHOW KPHUBOW.

IlpakTuyeckass padora «Mytamuu y Jpo3o¢uibl  (Ha TOTOBBIX
MHKpPOIpenapaTax)m».

Tema 14. I'eneTnka 4esioBeka

Kapuotun yenoBeka. MexayHapoHasi mporpaMma MCCIe0BaHUsI T€HOMa
yenoBeKa. MeToapl U3y4EeHUs TEHETMKM 4YEJOBEKAa: T'€HEAJIOTMYECKHU,
OJIM3HEIIOBBIH, LUTOT€HETUYECKHUH, MOMYJIALIMOHHO -CTaTUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpeMEHHOE  OIpEeNeiIeHUuEe  IEHOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCJIE C IIOMOIIBIO
[1IIP-anann3a. HacnencTtBeHnele  3a0ojeBaHusl  4ejoBeka. [eHHBIE W
XpPOMOCOMHBIE ~ OOJIe3HHM  YCJIOBEKa. bonesnm ¢ HacCIeACTBEHHOM
IIPEIPACTION0KEHHOCTHIO. 3HaueHue MEIUIMHCKON T€HETUKHU B
IPEIOTBPAIICHUH U JICYCHUH TeHETHYECKUX 3a00JIeBaHMM YelloBeka. Menuko-
TEHETUYECKOE KOHCYJIbTUPOBaHUE. CtBOJIOBBIE KJIETKU. ITonsaTue
«TEHETHYECKOTO Tpy3a». ITUYECKUE aCMeKThl MCCIEAOBaHUNA B 00JacTu
pPEIAKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpPhl MOBBIIICHHOW UYYBCTBUTEIHLHOCTH YEJIOBEKAa K
bU3MYECKOMY W XUMHYECKOMY  3arpsi3HCHHUIO  OKpYXalIled  Cpepbl.
['eHeTnyeckas mpenpacnoaI0KEHHOCTh YEIOBEKA K NATOJIOTHSIM.

JeMoHCcTpanuu

Tabmuupl u cxemsl: «Kapuotun yenoBekay, «MeToabl U3y4eHUS TeHETUKH
qernoBekay, «I eHeTnyeckue 3a001€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHHE U aHATU3 POJOCIOBHON».

Tema 15. Cenrekuusi OpraHu3sMoB

Jomectukanust 1 cenekuusl. 3apoXkKIACHUE CEICKIMU U JTIOMECTUKAIIUH.
Yuenne H. W. BaBunoBa o IleHTpax NpOUCXOXKIEHUS W MHOTrooOpaszus
KYJIbTYPHBIX pacTeHUH. PoJb celleKIuu B CO3JaHUU COPTOB PACTEHUH U IOPOJ
*KuUBOTHBIX. CopT, mopoaa, mTaMM. 3aKOH TOMOJIOTMYECKHUX PSJAOB B
HaclieACcTBeHHOM wu3MeHumBocTH H. 1. BaBuioBa, ero 3HaueHHe JJIsd
CEJICKITMOHHON PadOTHI.

Metoasl cenekuroHHONW paboThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIA U
WHIMBUAYAIbHBIA.  OJTanbl  KOMOWHAIIMOHHOW  cenekuuu.  HMcnbitanue
POU3BOJUTENCH MO MOTOMCTBY. OTOOp MO TEHOTHUINY C TOMOIIBIO OILIEHKHU
(eHoTHMma MOTOMCTBA U OTOOP IO Fr€eHOTUNY ¢ NomoIbio aHanusa JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ  CEJIGKIIMOHHOM  paOoThI.
PagnanvoHHbIl WM XUMHYECKMM MyTareHe3 Kak MCTOYHHUK MYyTalud y



KYJbTYPHBIX ()OpM OpraHu3MoB. Vcroigp30BaHHE T€HOMHOTO PEIaKTUPOBAHUS
1 MeToJ0B pekomOuHaHTHBIX JIHK 1151 mosydeHus: ncXoIHOro MaTepuaia Jjis
CEJIEKIIUU.

[lonmyuyenue ITOJIUTIONTOB. BnyrpuBnnosas rUOpUIN3ALIHSL.
bnuskoponcTBeHHOE  CKpeluMBaHue, Wi WHOpumuHr.  HepoactBeHHOE
CKpeluBaHue, wid ayropuauHr. ['ereposuc u ero mpuuunbel. Mcnonb3oBanue
rereposuca B cenekiuu. Otnanénnas rudopunuszanus. [Ipeononenue 6ecrioaus
MEXKBHUJIOBBIX TUOPUIOB. J[OCTHXKEHUSI CENeKIIMU PACTEHUH U KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHuEe U U3YYECHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUMU
U UX JUKUX poAWYEed IS CO3/IaHMs HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX KYJIbTYp. /3yuenue, coxpaumenue u ynpaeneuue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMMHBIX 6 YeNAX VAYUUIEeHUS CYWeCmBYIoWuUx U CO30aHUs HOBbIX NOPOO,
JUHUL U KPOCCOB, 6 MOM HYUCNe C NPUMEHEHUEeM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008AHUL, NEPEO08bIX Uell U NePCNEeKIMUBHBIX MEXHOI02ULL.

JleMoHCcTpanuun

Iloprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. 11
JIykbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabmuet u  cxembl:  «lIeHTpbl TPOUCXOXKIEHUS U  MHOrooOpasus
KYJIbTYPHBIX PAacTCHHUI», «3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIEACTBEHHOU
U3MEHUMBOCTHY», «Metoasl cenekiuny, «OtnanéHHas ruOpuan3aIus»,
«Myrarenes».

JlaGoparopHas padora «l3yueHHne COpPTOB KyJbTYPHBIX PACTEHUU H
OpOJ, AOMAIIIHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydueHrue METOI0B CEJICKIIUU PACTECHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHnID.

Irckypeusi «OCHOBHBIE METOABI M JOCTHKEHHS CEJICKIIMU PACTCHUM U
’UBOTHBIX  (Ha  CEJIEKIMOHHYID  CTaHIIHIO, IJIEMEHHYIO bepmy,
COpPTOMCIIBITATEILHBIA Y4aCTOK, B TEIUIMYHOE XO35AUCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOT'O LIEHTPA)».

Tema 16. BuoTrexHoI0rus U CHHTETHYECKAs1 OMOJIOT U

OOBEeKTHI, UCHOJIb3yeMble B OMOTEXHOJIOTMH, — KJIETOYHBIE M TKaHEBbHIC
KYJbTYpbl, =~ MHUKPOOPraHW3MBbI,  HUX  XapakTepucTuka. TpaguuuoHHas
OMOTEXHOJIOTHS: XJICOONEUYCHUE, TMOTYyYEeHUE KHUCIOMOJOYHBIX MPOIAYKTOB,
BUHOZAENME. MukpoOuonornueckuii cuHte3d. OOBEKTbl MUKPOOHUOIOTHMUECKUX
TexHonorui. [Ipon3BoacTBo Oenka, aMUTHOKUCIIOT M BUTAMUHOB.

Co3nanne TeXHOJOTMA M MHCTPYMEHTOB I€JIC€HANIPaBICHHOTO M3MEHEHHUS
U KOHCTPYHPOBAHHS TEHOMOB C ILEIbIO IOJYYECHHS OPraHU3MOB M HX
KOMITOHEHTOB, COJIEP)KAIUX HE BCTPEUAIONTUECS B IPUPOIE OMOCUHTETUYECKHE
MyTH.
Kiierounas unxenepusa. MeToasl KyJIbTyphl KJIETOK U TKAHEW PACTEHUN U
#KUBOTHbIX. Kpuobanku. Comaruueckas TruOpUAU3ALMS U COMATHUYECKUM
sMOpuorenes3. Mcnonb30oBaHuEe TarionjioB B CEJIEKIMU pacTeHuil. [lonyuenue
MOHOKIIOHAIbHBIX anmumert. Hcnonvzosanue  MOHOKIOHANIbHBIX u
NOJUKNIOHANLHBIX aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OILIOJOTBOPEHHE.
PexoHCTpyKMa ~ SWLEKIETOK W KIOHMPOBAaHUME  KUBOTHBIX.  Meron
TPAHCIUIAHTAIUU SIACP KIETOK. TexHono2uu 0300posieHus, KyIibmusuposanus u
MUKDPOKAOHATILHO20 PASMHOICEHUS CENbCKOXO3AUCMEEHHBIX KYIbIMYP .

XpoMOCOMHasi U TeHHas WHXEHepUs. VICKyCCTBEHHBIM CHUHTE3 I'€HAa U
koHcTpyupoBanue  pekomouHanTHeix JHK.  Coszdanue  mpamnceennvix



opeanuzmog. JIOCTM>KEHUS W TEPCHEKTHBBI XPOMOCOMHOW U T€HHOU
MHXEHEPHUH. DKOJIOTMYECKUE U ATUUYECKUE TTPOOIEMbl TEHHON MHKEHEPUH.

Menuuunckue OuotexHonoruu. lIloctreHomHas uudpoBas MeAULMHA.
[MIIP-nuarnoctuka. MeTaOOJOMHBIA aHAIM3, TEHOLICHTPUUECKUM aHau3
IPOTEOMAa YEJIOBEKA [JIi OLUEHKM COCTOSIHHS €ro 3740poBbs. Mcnonb3oBaHue
CTBOJIOBBIX KJIETOK. TaprerHass Ttepanus paka. 3D-OumouHxeHepus st
pa3paboTKH (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTUH, CO3IaHHUs
KOMIIJIEKCHBIX TKaHEW COYETaHWEM TEXHOJIOTUH TPEXMEPHOI0 OMONPUHTHUHTA U
ckadonauHTa 1715 peleHrs 3a1a4 MePCOHATN3UPOBAHHON MEIUITHHBI.

Co3anne BEKTOPHBIX BaKIUH C IIEJIbI0 00ecreueHus] KOMOMHUPOBAHHOM
3amuThl 0T Bo30yautTeneit OPBU, ycraHoBiieHHe MOJEKYISPHBIX MEXaHU3MOB
dyakimonupoBanusi PHK-comepammx BHpYyCOB, BBI3BIBAIOIIUX  0CO0O
OIaCHbIE 3200JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JleMoHCcTpanuun

Tabmuuber u  cxembl:  «Mcnonb3oBaHWE ~— MHKPOOPraHM3MOB B
IPOMBILIJIEHHOM  IPOU3BOACTBE», «KnertouHas  wuHxkeHepus», «l'eHHad
VUHKECHEPUS.

JladopaTopHas padora «/3ydueHre 00bEKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «llomydeHrnEe MOJTOYHOKUCIBIX TPOTYKTOBY.

JKckypeusi «bHOTeXHONOrHMsT — BaKHEUIIas NPOU3BOAMTENIBHASA CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxxneHue U pa3BUTHE 3BOJIOLHOHHBIX NPEICTABJICHUNA B
Onosiorum

OpomonnonHass teopust Y. JlapBuHa. IIpenmnocbuiku BO3HUKHOBEHHS
napsuHu3Ma. JKu3Hp U Hay4dHas aearenbHocTh Y. JlapBuHa.

JBwxymue cwibl HBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOYKEHHUS OpPraHW3MOB, HACJIEJICTBEHHAs] W3MEHYUBOCTb,
6opr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN M ICKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernueckoir Teopuu sBomonuu (CTDI). HeitrpanpHas
Teopusi dBomtound. CoOBpEeMEHHas HBOJIOIMOHHAS OWOJOrHs. 3HAaYEHUE
HBOJIIOLIMOHHON TEOpHH B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KapTUHBI
MHpa.

JleMoHCcTpanuun

[Toprpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. 7K. Cent-Unep, XK.
Kioswe, Y. [Hapsun, C. C. YerBepuxos, W. W. llImanbrayzen, /x. Xongeln, /.
K. benses.

Tabmuuer m cxemsl: «Cuctema sxkuBod npupoasl (nmo K. JIuHHEIO)»,
«Jlectunia xuBbIX cymiectB (mo Jlamapky)», «Mexanusm (opMupoBaHus
OpUCIIOCOOJIEHUH y pacTeHud M KUBOTHbIX (mo Jlamapky)», «Kapra-cxema
Mapumpyra nyremectsus Y. Jlapuna», «Haxomkum Y. [dapBuna», «Dopmbl
O0oprOBI 32  cymecrBoBaHue», «lloponbl romyOei», «MHoroobpasue
KYJIBTYpHBIX (QopM KamycTbl», «llopoapl nOMamIHUX XUBOTHBIX», «Cxema
oOpa3oBanusi HOBBIX BHAOB (mo Y. J[lapBuny)», «Cxema COOTHOLIEHUS
JOBIKYIIUX CHJI HBOTIOLHMNY, «OCHOBHBIE TOJOKEHUS CUHTETHUYECKOW TEOPUU
SBOJIFOLTI.

Tema 2. MUKpPOIBOIIOLHA U €€ Pe3yJIbTATHI

[lonymamuss kak »ieMeHTapHas eauHuna dBoJironuu. CoBpeMEHHBIE
METOJIbl OIIEHKHM T'€HETHYECKOr0 pa3HOoOOpa3usi M CTPYKTYPhI MOMYJISIIIHIA.



N3menenne reHodoHAa MNOMYISNUU KAaK 3JIEMEHTApHOE SBOJIOLMOHHOE
ABJICHHE. 3aKOH TeHeTndeckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (DAKTOPHI (ABMKYIIHME CUJIbI) HBOJIIOLMHU. MyTallmOHHBIN
npouecc. KomOunarvBHas wu3MeHYMBOCTh. [[peilp reHoB — ciyyaiiHble
HEHANPABJIICHHbIE M3MEHEHUs YacTOT ajuieded B nomymsuax. O¢ddexT
ocHoBaTenss. Ipgexm Oymouinounozo copaviuka. CHUdCEHUE 2eHemUYecKo2o
paszHoobpazus: npuuunsl u cieocmesus. Ilpossnenue s¢pgpexma opetigha 2enos 6
oonvuwux u  manvlx nonyaayuax. Murpanuu. M3onsuug  nmonyssuuiA:
reorpaduueckas (mpocTpaHCTBEHHAs ), Ononorudeckas (penpoayKTUBHAS).

EctecTBeHHBIl 0TOOp — Hampapisitouui (aktop 3BoaonUd. DOpMbI
€CTECTBEHHOr0 OTOOpa: JBIXKYIIMM, CTaOMIM3UPYIOIIUN, pa3pbIBAIOLIUN
(mm3pynTuBHBEI). [logoBoi 0TO0p. BO3HMKHOBEHNE M HBOIIONHS COMMATILHOTO
NOBEJECHUS JKUBOTHBIX.

[IprcnocoONeHHOCT, OpPraHM3MOB KaK pe3yJbTaT MHUKPOIBOJIOLMH.
Bo3HukHOBEHHE  TPUCIIOCOONEHMM y  OpraHu3MoB. ApoMopdo3bl U
UaMoadanTalrH. [Ipumepsl MPUCIOCOOJICHH y OpraHU3MOB:
Mopdornoruyeckue, (U3HOJIOTHYECKUE, OHOXMMHUYECKHUE, TOBEICHYECKHE.
OTHOCUTENBHOCTD MPUCTIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurtepun u cTpykrypa. BumooOpazoBaHue Kak pe3yJsbTat
MUKpPO3BOJIOIMH. M3omsauust — kirod4eBoi GakTop BupoodOpazoBanusd. [lytu u
CIIOCOOBI BU1000pa30BaHUS: aJJTONaTPUUYECKOE (reorpaguueckoe),
CUMIATPUYECKOE  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (NOJUIUIOMAMN3AIIMS,
ruOpuan3anusi). JJuTenIbHOCTh 3BOJIFOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUSL OMOJIOTUYECKOT0 Pa3HOOOpa3HSL.

Ponp aBomonMoHHON OMoJiorMM B pa3pabOTKE HAyYHBIX METOJ/IOB
coxpaHeHusi OuopazHooOpasusi. MUKpPOIBOMIOLKSA U KOIBOJIIOLUS MAapa3sUTOB U
uX Xo3sieB. MexaHu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM H
CrocoObI OOpHOBI ¢ HEH.

JlemoHcTpa Ul

[Toprpersr: C. C. UeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanMoOHHas HU3MEHUYMBOCTHY, «llomynsunoHHas
CTpyKTypa Buma», «Cxema TIposBICHHS 3aKkoHa Xapau—BaitnOepray,
«/IBrKylliMe CHJIBI HBOMIOLUNY», «IDKOJOTUYECKAs M3OJSIIUS MONYyJIsSIun
ceBaHCKOM Qopenn», «I'eorpaduueckast U30JsALKs TUCTBEHHUIBI CUOMPCKON U
JUCTBEHHULbI JaypcKoi», «IlomynsiinoHHbIE BOJIHBI YHCIEHHOCTH XWIIHUKOB
U KepTB», «CxeMa JEHCTBUS €CTECTBEHHOro oTOopay, «Dopmbl OOpHOBI 3a
cymiecTBoBanue», «MupycrpruaneHeli MenaHu3m», <«OKUBBIE HCKOIAEMBIE,
«ITokpoBUTENBCTBEHHAsA OKpacka WBOTHBIX», «lIpemynmpexparonias okpacka
KUBOTHBIX»,  «®Duzmonoruueckue  amgantanuu»,  <«lIpucrnocobieHHOCTD
OpraHu3MoOB U €€ OTHOCUTEIBbHOCTBY», «Kpurepuu Buaa», «Bubl-IBOMHUKN,
«Ctpyktypa BHma B mpupome»,  «Cmocobbsl  BUA000pa3OBaHHS,
«["eorpaguueckoe BUJI000pa30BaHue TPEX BUJIOB JaHABILIEN,
«IKOJNOrM4ecKkoe BUA000pa30BaHKNE BUIOB CUHULY, «llomumionpl pacTeHU»,
«KanycTHO-peieuHbIi ruOpumL.

ObopynoBaHue: repOapuu pacTeHUl, KOJUIEKIIMH HACEKOMBIX, uyuesa
OTUL U 3BEpedl ¢ IMpUMEpaMH PA3JIMYHBIX MPUCIOCOOJECHUM, dydesia NTHL] U
3BEpeil pa3HBIX BUJIOB, TepOapuu pacTeHUU OJIM3KUX BUAOB, 00pa30BaBIINXCS
Pa3IUYHBIMU CIIOCOOAMU.

JlaGopaTopHasi pabora «BbIsiBlieHHE M3MEHUMBOCTH Y OCOOEM OJHOrO
BUJIA.



JlaGopaTtopuas pabora «lIpucnocoOneHus OpraHu3MOB H  HX
OTHOCHUTEJbHAS 1IEJIECO00PA3ZHOCTHY.

JladopaTtopHasa pabGora «CpaBHEHHE BHUJIOB MO MOP(OIOrHUYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Bolous U €€ pe3yjabTaThl

Meroasl u3ydeHus MakpolsBoJoLUU. [laneoHTONOrnYecKrne METO b
uzydeHust sBojonuu. llepexomubie ¢GopMbl U (QUIOTCHETUYECKUE PSIbI
OpPraHU3MOB.

buoreorpaduueckue meroanl uzydenus sBoitonnn. CpaBHeHUE (IIOpHI U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue odmactu 3emnu. Bumbi-
SHJIEMHUKHU U PEJTUKTHI.

OMOpHOSIOTUYECKHE W CPaBHHUTEIbHO-MOP()OJIOTUYECKUE  METOIBI
U3YYEHHUS] SBOMIONUU. ['eHeTHuecKMe MeXaHU3Mbl HBOJIIOIIMM OHTOreHe3a U
MOSIBJICHHUSI JBOJIIOLMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE M aHAJOTUYHBIE
opranbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMUYECKHUE M  MaTeMaTHYeCKHME  METOJbl  HW3YYEHHs]  DBOJIIOLIMH.
['omonoruunsie reHpl. COBpeMEHHbIE METO/Ibl MOCTPOCHUS (PUITOTEHETHYECKUX
JI€PEBHEB.

XPpOMOCOMHBIE MYTallUH U SBOIOIMSI TEHOMOB.

OOmue 3akoHOMepHOCTH (MpaBuUjia) dBOJIOUUU. [lpunyun cmemsl

GdyHKyul. HeobOpatumocTs ABOJIIOIIUH. AnanTuBHas paauanusi.
HepaBHOMEPHOCTH TEMIIOB SBOJIIOLIMH.
JlemoHcTpanumn
[Hoptpetsr: K. M. bap, A. O. KoBanieBckuii, @. Mromep, O. ['ekkens.
TaOmumel u CXEMBI: «DuoreHeTHYECKUM psn JIOILIAIN,

«Apxeorntepukc», «3Bepo3yobie smiepbl», «Crerouedanbr», «PUHHODGUTH,
«CeMeHHbIE ManopoTHUKWY, «buoreorpaguueckue 30HBI 3emiu», «peid
KOHTUHEHTOBY», «PenmukTb», «HauanpHbie cTaguu 3MOPUOHATBHOTO Pa3BUTHUSA
MO3BOHOYHBIX JKMUBOTHBIX», «['OMOJIOTHUYHBIE W AaHAJIOTUYHBIE OpPTraHbD»,
«PynumMeHTb», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI  dYelOBEKa U
muMIan3e», «['JaBHble HampaBieHHs 3BOJTIOIUNY, «OOIMe 3aKOHOMEPHOCTH
SBOJIIOLIU.

O6GopynoBaHue: KOJJIEKIMU, repOapuu, MYJSIKH HCKOIAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKH TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJIJIEKLIUA HACEKOMBIX.

Tema 4. IIponcxoxaenune U pa3BuTHE KU3HU HA 3eMJie

Hayunble TrUmoTe3sl MPOUMCXOXKIEHUS KU3HUM Ha 3emue. AOuoreHes u
naHcrepmusi.  J[loHayuHble — NpEACTaBICHHS O  3apOXKJICHUHU  KU3HU
(kpeanoHu3M). ['UIOTe3a TMOCTOSHHOTO CaMO3apOXKIEHUs JKU3HU U ed
onpoBepxkeHue omnbitamu  ®. Pemmu, JI. Cnamnanuanu, JI.  Ilactepa.
[IporcxoxIeHnEe KU3HU U ACTPOOUOIIOTHSI.

OcHOBHBIE ~ 3Tambl  HEOpPraHWyeckod  3Bomronmu.  IlmaHerapHas
(reojoruyeckas) SBOJIONMSA. XHUMHYECKas JBOJIONMS. AOHOTEHHBIM CHHTE3
OpraHMyeckux BemecTtB u3 Heopranndeckux. Omeir C. Mumepa u I'. IOpu.
OOpazoBanue mnoinMepoB u3 MoHomepoB. KoaunepBarnas rumoreza A. M.
OnapuHa, rumnore3a mepBuuHoro OymboHa J[k. XonngeiHa, TreHeTHYeCKas
runoreza I'. Mémnepa. Pu6o3umsl (T. Uek) u rumnore3a «wmupa PHK» V.
I'unGepra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKJIETKH.

Hcropus 3emmu u MeTonpl €€ m3ydeHus. VMckomaemble OpPraHUYECKUe
octatku. ['eoxpoHonoruss u e€ Meroabl. OTHOcUTENnbHAsT W aOCOIIOTHAs
TE€OXPOHOJIOTHS. I'€0XpOHOIOrnyecKast Kajla: 30Hbl, 3pbl, HIEPUOIbI, STTOXH.



Havanbubie sTanbel opraHndeckoi sBomtonuu. llosiBiieHne m 3BoMOLMS
MEPBBIX KIJIETOK. DBOMOLHS MeTaboan3Ma. BO3HUKHOBEHHE MTEPBBIX SKOCUCTEM.
CoBpeMeHHble MUKpPOOHbIE OWOIUIEHKM KaK aHajor TMEpBbIX Ha 3emie
cood1ecTB. CTpoMaTonuThl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxenue AYKapuoT (cumbuoreHes). DBOJIIOIIMOHHOE
IIPOUCXOXKIEHUE BUPYCOB. [IpOMCXOXKIEHME MHOIOKJIETOYHBIX OPraHU3MOB.
BO3HUKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJICTOYHBIX OPraHU3MOB.

OCHOBHBIC JTallbl YBOJIOLNHN BBICIINX pacTeHUil. OCHOBHBIC apOMOP}O3bI
pacteHui. Beixoxn pacreHud Ha cymy. [losBieHue CIOpPOBBIX pPacTEHHW M
3aBoeBaHne MMM cymd. CeMeHHble pacTeHus. lIpomcxokneHne LBETKOBBIX
pacTEHUH.

OCHOBHBIE ATanbl 3BOJIOLNUHU KUBOTHOrO MuUpa. OCHOBHBIE apoMOp(hO3bl
AKUBOTHBIX. BeHickas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBpele XopaoBble KHUBOTHbIE. JKU3Hb B BOJE. DBOJNIOLUA
no3BoHOYHBIX. [Ipoucxoxaenne ampuOuit u pentwmuid. [Ipoucxoxnenue
MJeKonuTaromux W nrul. llpuHoun kimoueBoro apomopgdosa. OcBoeHue
0ECrO3BOHOYHBIMU U TTI03BOHOYHBIMU KMBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emiie 1O 3paM W NEPUOAAM: apXeu, IpOTEpO30H,
najgeo3oM, Me3030HM, KaiHo30i. OOmas XapakTepucThka KiIuMara U
reoJIornuecKkux mnpoueccoB. [losiBiIeHNE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpazoBaHue: €ro ycaoBHUS U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BbIMUpaHUs — 3KOJOTHMUECKHE KPU3UCHI Ipouwioro. I[IpuyunHsl
U CIEACTBUS MacCOBBIX BbIMUpaHUN. COBPEMEHHBIM SKOJIOIMYECKUN KPHU3UC,
ero ocooennoctu. [Ipobiema coxpanenus 6nopazHooOpasusi Ha 3emiie.

CoBpeMeHHasi cuctemMa oprannyeckoro mupa. [IpuHuumne! kaaccupukanuu
oprann3MoB. OCHOBHBIE CHCTEMATHYECKHE IPYIIIIBI OPraHU3MOB.

JleMOHCcTpanuu

[Toprpersl: @. Peau, JI. Cnnasnanuanu, JI. [lactep, . 1. Meunukos, A.
N. Onapun, [x. Xongeiin, I'. Ménnep, C. Mumiep, I'. IOpu.

Tabmuupl 1 cxeMbl: «CxeMa onbiTa . Pequy», «Cxema onswita JI. Tlactepa
[0 HM3YYEHUIO CaMO3apOoXxAeHUs Ku3Hm», «Cxema omnbeita C. Mwusnepa, I
IOpwn», «JTtanbl HEOpraHMYECKOM 3BOTIOLHUN», «['€0XpoHOIOrHUecKas IIKaiay,
«HauanpHbple 9Tanbl opraHuueckod sBomonuu», «Cxema o0Opa3oBaHus
SyKapuoT myTéM cumOuoreHesay, «Cucrema *XuBo mHpuponb», «CTpoeHue
BUpyca», «Apomopdo3bl pacrenuit», «Punnopute», «OIHOKIETOUHBIE
BOAOpOCHN», «MHOIOKJIETOUHbIE BOJIOpOCIN», «Mxm», «llamopoTHUKNY,
«l'omocemenHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema
pa3BUTHS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimimey,
«Kumeunononoctueie», «Ilnmockue uepBu», «YUneHuctonoruey, «PoriOb,
«3emHOBONIHBIEY, «lIpecmbikatommuecs», «lItuipyy, «MIleKONUTAIOMIUEY,
«Pa3BuTne XU3HM B apXEUCKOW dpe», «Pa3BuTHe XM3HM B MPOTEPO3OUCKOU
ape», «Pa3zBuThe KHU3HM B TAICO30MCKOM 3pe», «Pa3Buthe Ku3HU B
ME3030MCKON 3pe», «Pa3BuTHE XKU3HM B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPTAHUYECKOIO MUPay.

ObopynoBaHue: repdapud pacTeHUM pazIMYHBIX OTAENOB, KOJUIEKIUU
HAaCEKOMBIX, BIJIAXKHBIE IIPENApaTbl KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB,
KOJUIEKIMHA HTJIOKOXKHUX, CKEJIEThl ITO3BOHOYHBIX YKMBOTHBIX, Yydesa NTHULl H
3BEpEH, KOJUIEKLIMH OKAaMEHEJIOCTEH, IIOJIE3HBIX HCKOINAEMBIX, MYJSKU
OpPraHUYECKUX OCTATKOB OPTraHU3MOB.



BupryanbHas JiaboparopHas padora «MopenupoBaHHUE ONBITOB
Mumnepa—tOpu 1o  u3ydeHUI0 aOMOTEHHOTO CHUHTE3a  OpPraHUYEeCKHX
COCIMHEHUH B IEPBUYHOIN aTMOCcheper.

JlabGoparopHas padora «l3ydeHrne u ONMMCaHUE HCKOIAEMBIX OCTaTKOB
JPEBHUX OPTraHU3MOBY.

IIpakTnueckas padora «/3ydueHne ocoOEHHOCTEH CTPOCHUSI PACTEHUM
pa3HbIX OTAEIIOBY.

IlpakTtuyeckas  padora  «l3ydeHue  0OCOOCHHOCTEH  CTpPOCHMS
MO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaenue yea0BeKa — aHTPONOr eHe3

Paznensl 1 3a1a4n aHTPOIOJIOrMU. METO bl aHTPOIIOIOTHH.

CraHOBJIEHME NIPEICTABICHUN O MPOUCXOXKICHUM YeIOBeKa. Penurno3usie
B033peHUsI. COBPEMEHHBIE HAYUHBIE TEOPHUU.

CxonctBo 4yenoBeka C KUBOTHBIMU. (CHCTEMATHYECKOE IOJOKEHHE
yenoBeka. CBUIETENBCTBA CXOJACTBA YEJIOBEKA C KUBOTHBIMHU: CPAaBHHUTEJILHO-
MOP(OJIOrHYECKHE, AMOPHOJIOTHYECKHE, (hbU3M0JIOr0-0MOXUMHUYECKHUE,
noBefeHYeckre. OTaM4usi 4YeaoBeKa OT KUBOTHBIX. lIpsMmoxoxnaeHue u
KOMILJIEKC CBA3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHON CUCTEMBI.

JBwxymmue  cuiabl  (dakTopbl) — aHTpororeHes3a:  OHWOJIOTHYECKHUE,
counanbHble. COOTHOLIEHWE OMOJOTMYECKUX M COLUUAIbHBIX (DAKTOpOB B

AHTPOIIOTEHE3E.
OcHOBHBIE CTaANM aHTponoreHe3a. PanHue yenoBekooOpa3Hbie 00E3bsHbBI
(IpOKOHCYJIBI) M paHHUE TOHTUIbI — OOIMEe MPEIKH YeIOBEKOOOPa3HBIX

00e3bsiH U JIIOJIe. ABCTpPaJIONUTEKH — JIBYHOTHE Mpenku mrojen. YemoBek
yYMEJIbIM, MEPBBIE WU3TOTOBJICHUS OPYIHM Tpyda. UermoBeK NpsIMOXOAAIIUN U
nepBbId BBIXOA JroAeH 3a mpenensl Adpuku. Yenoek renenbOeprckuid —
o0 MpeoK HeaHJepTalbCKOro YeJOBeKa M YejioBeKa pasyMHoro. Yenosek
HEaHJEPTAIbCKUM KaK BHJ JIIOJEH XOJIOOHOTO KimMara. YenoBek pa3yMHbIN
COBPEMEHHOI'O0 THIMA, JACHUCOBCKUM YEJIOBEK, OCBOECHHWE KOHTHHEHTOB 3a
npenenamu Adpuxu. [laneoreHeTrka u majaeoreHOMHUKa.

DBOJIOIMS COBPEMEHHOTO YesoBeKa. EcTecTBeHHBIN OTOOp B MOMYJISIIHASIX
yesoBeka. MyTanmoHHbIi npoiece U noaumopdusm. [lonynasiuoHHbIE BOJIHBI,
apei¢ reHoB, MUTpaLUs U «dPPEKT OCHOBATEINSD» B MOMYJISIIUIX COBPEMEHHOT O
YeJoBeKa.

Yenoseueckue pachl. [lonatne o pace. bonbiime pacel: €BponeouaHas
(eBpasuiickasi), aBCTpaJio-HErpoujHasl (SKBAaTOpHaibHAas), MOHIOJIOUIHAS
(a3maTcko-aMepHuKaHcKas). BpeMst U myTu paccelieHHs 4YeJOBEKa I0 IUIAHETE.
EnunctBo 4yenoBeuecknx pac. HaydHas HECOCTOSTEIBHOCTH pacu3Ma.
[Tprcnoco0IeHHOCTh YeNOBEKa K pa3HbIM YCJIOBUSIM OKPYXKAlOIIel Cpeabl.
Bnusiuue reorpaduueckoil cpeapl W apeiia TeHOB Ha MOPQOJIOTHIO U
(pU3MOIOTUIO YellOBEKa.

MexaucuurnHapable  MeToAbl B (u3udeckod  (OMOJOrMYEeCcKOn)
AHTPONOJIOTMH.  DBOJIOUMOHHAS  AHTPOIOJIOTMS U MaJ€OaHTPOIOIOTHUs
YEJIOBEYECKUX NMOMYIAuid. bruoconuanbHble NCCIeI0BaHNS IPUPOIBI YEIOBEKA.
HccnenoBanne KO3BOMOUUH OMOJIOTMYECKOT0 M COLMATIBHOTO B YEJIOBEKE.

JleMOHCcTpanuu

[Toprpetsr: Y. lapBun, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabmuubpl u  cxembl: «MeToabl aHTPOMOJOTUN», «I OJOBHOM MO3r
yenoBekay, «YemoBekooOpasHbie 00€3bsiHbD, «CKENeT 4YelnoBeKa M CKENeT
MMIaH3e», «PyIUMEHTBI U aTaBU3MbD», «/[BHXKylllHe CHIIBI aHTPONOTEHE3A,



«IBOJIIOIIUOHHOE APEBO YEIOBEKA», «ABCTPAJONUTEK», «YEIOBEK yMENbIii»,
«Henosek mnpsaMoxomsamniy, «JleHncoBckuil denmoBek» «HeaHnepranbiby,
«KpomanboHub», «IIpenku yenoBeka», «ITambl 3BOJTIOLUN YEI0BEKA», «Packl
YEJIOBEKAY.

OO6opynoBaHue: MYJSDKM OKaMEHEJIOCTeW, MPEIMETOB MaTepHabHOM
KyJIbTYphl TPEAKOB YENOBEeKa, penpoaykiuu (dororpabum) KapTuH C
MUQOJIOTUUECKUMH U OUOJEHCKUMU CIOKETaMHU TPOUCXOXKJICHUSI YeJIOBEKa,
¢dotorpaduu HaXOJOK MCKOMAEMBIX OCTAaTKOB YEJIOBEKAa, CKEJIEeT YeJOBEKa,
MOZENIb Yeperna 4YelIOBeKa M 4epera IIMMIIaH3€, MOJENb KHUCTH YEJIOBEeKa U
KUCTHU IIMMITAH3€, MOJIENIM TOpPCa MPEIKOB YETOBEKA.

JlaGopaTopHasi pabGora «l3yueHue ocoOEHHOCTEH CTpOEHUS CKeJeTa
YEJI0BEKa, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTnueckass padora «l3ydeHne HKOJOIMYECKUX  afanTaiui
YEJI0BEKaY.

Tema 6. Jxosoruss — Hayka O B3aMMOOTHOLIEHMSAX OPraHU3IMOB W
HAOPraHU3MEHHBIX CUCTEM C OKpYKalolen cpeaoi

3apoxeHre W pa3BuTue dkoiorud B Tpyaax A. I'ymGonbara, K. @.
Pynse, H. A. Ceepuona, O. I'ekkensa, A. Tencnu, B. H. Cykauépa. Pa3znenst u
3a1a4n 3K0oruu. CBsi3b DKOJIOTUHU C IPYTUMH HAyKaMH.

Mertonb! skosnoruu. [lonessie HabOMOIEHUS. DKCIEPUMEHTHI B SKOJOTHU:
NpUpOJIHbIE W JiabopaTtopHble. MojenupoBaHue B 3KOJIOTUM. MOHUTOPUHT
OKpY KaroIIel Cpe/ibl: JIOKAJIbHBIN, pErHOHAIBHBIN U TJI00AIbHBIMN.

3HAaYEHHWE DHKOJOTMYECKUX 3HAHUM i1 YEJIOBEKa. OKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CB3EM 4enoBedecTBa ¢ npupoaoi. opmupoBanue
AKOJIOTUYECKOUN KYJIbTYpPbI U 3KOJIOTMUECKON TPaMOTHOCTH HACEJIEHUS.

JemoHcTpanuu

[Hoptpetsi: A. T'ymOGonbar, K. @. Pynee, H. A. Cesepuos, J. I'ekkensp, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxeMmbl: «Pa3nensl sxostorun», «MeToasl dKoJoruny, «Cxema
MOHUTOPHHTA OKPYKAIOLIEW CPEIbI».

JlaGopaTtopHas  pabora  «M3ydeHue  METOJOB  DKOJOTHYECKHX
UCCJIEI0BAaHUI.

Tema 7. Opranu3msl U cpea 00UTAHUA

Okonornyeckne  (akTopbl W 3aKOHOMEPHOCTH WX  JICHCTBUS.
Knaccudukamus skonoruueckux (aktopoB: abuoTuueckue, OHUOTHYECKHE,
anTponoreHHele. OOIIME 3aKOHOMEPHOCTH JAEUCTBUS IKOJIOTMYECKUX (PAKTOPOB.
[IpaBuno wmunumyma (K. Hlnpenrens, HO. Jlubux). TonepaHTHOCTB.
OBpUOHOHTHBIC U CTECHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue dakropbl. CBeT Kak 3Kkonorudeckuit akrtop. JleiicTBue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHUE TPYIIIIbI
pacTeHU W >KUBOTHBIX IO OTHOIICHWIO K cBeTy. CurHaibHas pojb CBETA.
doTonepruoaunsm.

Temneparypa kak skonormyeckuil Qaxrtop. JleiicTtBue Temmneparypbl Ha
opranu3msl. [[OMKMIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTraHU3MBI. DBPUTEPMHBIE
Y CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak 3kosornyeckuil (akrtop. Ilpucnocobiienus pacteHuil kK
nojjiepxaHuio BogaHoro Oananca. Kiaccudukaius pacTeHUN M0 OTHOUIEHUIO K
Bojzie. [Ipucnoco6enust >KMBOTHBIX K M3MEHEHHUIO BOJIHOTO PEXHUMA.

Cpenpl oOuTaHKUsl OPraHU3MOB: BOJHAsI, HA3EMHO-BO3/YyIIIHAsI, TOYBCHHAs,
IyOMHHAsl TIOJAMOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3NKO-XUMUYECKUE



0COOEHHOCTU cpefi oOuTaHusl opranu3MoB. [IpucnocoOneHus opraHu3MOB K
KU3HH B Pa3HbBIX Cpeax.

buonornueckue putMmbl. BHeliHne u BHyTpeHHUE PUTMBI. CyTOUHBIE U
roJu4YHble pUTMBIL. [Ipucrnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUU KU3HH.

Kusznennsie Qopmbr opranuzmoB. I[loHsitue o Ku3HeHHOU (opme.
Kuznennole (GoOpMbl pPACTEHUH: JI€pEBbs, KYCTapHUKU, KYyCTApHUUKH,
MHOTOJIETHUE TpaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHbIE (OPMBI >KUBOTHBIX:
TUAPOOMOHTHI, TEOOMOHTHI, a’3poOHOHTHL. OCOOEHHOCTH CTpOCHUS U 00pasa
KU3HHU.

buotnyeckue  Qakropsl. Buasl  OMOTHYECKHMX  B3aMMOJICHCTBUIA:
KOHKYpPEHIUS, XMIIHUYECTBO, cuMOM03 u ero ¢opmel. I[lapasutusm,
KOoTepalus, MyTyaJlu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3anmopeicTBus (Tonmuueckue, Gopuueckue, hadpudeckue).
3HaueHue OMOTHUYECKHUX B3aUMOJICHCTBUM MAJSl CYIIECTBOBAHHS OPraHU3MOB B
cpene oouranud. [IpUHIMIT KOHKYPEHTHOT'O UCKITIOUEHHUSI.

JeMoHCcTpanumn

Tabmuubr u cxembl: «Jkonorudeckue (GakTopb», «CBETOBOU CHEKTpPY,
«JKOJIOTUYECKNUE  TPYIIbl  KUBOTHBIX IO  OTHOIIEHUIO K  CBETYY,
«TennokpoBHbIE KUBOTHBICY, «XO0JI0AHOKPOBHBIE KUBOTHBIEY,
«Duznonornyeckue aganTaluu KUBOTHBIX», «Cpebl OOUTaHUSI OPTaHU3MOBY,
«buonoruueckue putmbl», <«KuzHeHHble (OpPMBI pacTeHuit», «Ku3HEeHHbIE
(OpMBI KUBOTHBIX», «IKOCHCTEMA IMIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jecay, «llenn nwutanusy, «XumHu4ectBo», «llapazutuzmy»,
«Konkypenuus», «Cumonosy», «KommMeHcamm3m.

O6opynoBanue: repoapuu pacTCHUN M JKMBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3IMYHBIX JKOJOTMYECKUX (PAKTOPOB, Trepdapuu CBETONIOOMBBIX,
TEHEJIFOOMBBIX Y TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHEMIOOUBBIE U
TEHEBBIHOCIIMBBIE ~ KOMHATHBIE  pacTeHUs, repOapu ¥ KOJUICKIIHH
TEMJIOI0OUBBIX, 3UMOCTOUKUX, MOPO30YCTOMUMBBIX PACTEHH, dydena NTHUI] U
3Bepei, TrepbapumM pPACTEHHM, OTHOCAIIUXCS K THUrpoduTam, kcepoduram,
Me30(UTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OOUTAIOIIUX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIIMM PACTEHUH U KUBOTHBIX,
001aJaroNINX YepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHHSIM YCIOBU I
KU3HH, TepOAPUN U KOJIICKIIUUA PACTEHUHN U )KMBOTHBIX PA3TUYHBIX KU3HCHHBIX
GopM, KOJUIEKIIUM KUBOTHBIX, YYAaCTBYIOIIMX B paA3JIMYHBIX OUOTHYECKUX
B3aMMOJICCTBUSIX.

JladopaTopHas pab6ora «BpIsABICHHE TPUCTOCOOJCHUA OpPTraHU3MOB K
BJIUSIHUIO CBETA.

JladopaTopHas pa6ora «BpIsgBICHHE TPUCTOCOOJCHUIA OpPTraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTopHas padora «AHAaTOMHYECKHE OCOOEHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10orust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XapakTepucTuku  nomynsiuud.  [lomynsiums  kak
Ouonoruyeckas cucrema. Pojib HEOJHOPOAHOCTH CpeAbl, PU3NUECKUX OapbepoB
U ocoOeHHocTeld Ouosoru BUAOB B (OPMHUPOBAHUM TMPOCTPAHCTBEHHOU
CTPYKTYpbl nonmyysanuil. OCHOBHbIE MOKa3aTeIW TMOMYISUUNA: YHUCIEHHOCTb,
IUIOTHOCTh, BO3PACTHAsI M MOJOBAsl CTPYKTYpa, POKIAEMOCThb, MPUPOCT, TEMII
pocTta, CMEPTHOCTb, MUTpAITHSI.



DKonorudeckass  CTpykrypa  monyisiquu.  OneHKa — YMCIEHHOCTH
nonyJysiuu. J{uHaMuka momyssiiiuu U €€ perynsaius. buoTnueckuil nmoreHuuan
nonyysiiuu. MoJenupoBaHue JOMHAMUKU —nonyisaiauu.  KpuBble  pocta
YUCJIECHHOCTH TonmyJisiii. KpuBble BbDKUBaHMS. Perymnsuus 4YUCIEHHOCTH
NOMYJISAUI: pojib (PAKTOPOB, 3aBUCAIIUX W HE 3aBUCALIMX OT IJIOTHOCTH.
Dxonornyeckue crpareruu BuaoB (r- u K-crparerun).

[Tonsitue 06 3Konornueckor Hume Buaa. Mecroooutanue. MHoroMmepHas
Mozaenb 3konorndeckod HumM Jx .M. XartunHcona. Pazmepsl 3KOI0rndeckou
Huiy. [ToTeHuManbHas U peaiv30BaHHAs HUIIN.

Bua kak cucrema nomynsiuuii. Apeansl BUIOB. Buabl U MX KU3HEHHBIE
CTpaTeruu. IKOJOTUUECKUE IKBUBATICHTHI.

3aKOHOMEpPHOCTH TMOBEJEHUS M MUrpaluid KUBOTHBIX. buonormueckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCTpanuu

IToprper: JIxx. M. XaTunHCOH.

TaOmupl w0 cxeMbl: «DKOJOTMYECKHE XapAKTEPUCTUKHU TOMYIISILIUN,
«IIpocTpaHcTBEHHass CTpPyKTypa mnomyisiqum», «Bo3pacTHble mnupaMuabl
nonynaiun», «CKOPOCTh 3acelieHHus MOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opranuzMmammn», «Mogenp s3konornyeckor Humu />x. M. Xatunnconay.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUU )KUBOTHBIX.

JlaGopaTtopuas pabora «IIpucnocoOneHuss ceMsiH pacTeHUU K
pPaCCEIICHUIO.

Tema 9. Jxosorus cooduIeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3um MExXIy
OopraHu3MamMu B OMOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnn). OyHKIIMOHABHbBIC
OJIOKM OpPraHU3MOB B JIKOCHUCTEME: MPOJYIEHTHbl, KOHCYMEHTBI, PEAYIICHTHI.
Tpoduueckue ypoBuu. Tpoduyeckue nenu u cetu. AOUOTHYECKHE OJIOKU
skocucteM. [louBbl U Wbl B 3KOcucTeMax. KpyroBopoT BEHIECTB U MOTOK
SHEPI'UM B SKOCHCTEME.

OcHOBHBIE  TIOKa3aTeNu JKOCUCTeMbl. buomacca W OPOIYKLHS.
DKOJIOTUYECKUE MUPAMUIBI YHCETT, OMOMACCHI U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu.
Hanpasnennsie 3akoHOMEpHBIE CMEHBI COO0IIECTB — cykieccun. [lepBudynbie u
BTOPUYHBIE CYKIIECCUM M MX MPUYUHBL. AHTPOINOIE€HHBIE BO3JCHUCTBUS Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasHooOpasume u  mojgHOTa
KpYroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHble IKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKOCUCmeMbl Mopeli
U 0Kearos. JKocucmembl MyHOp, 1eco8, cmeneti, NyCMmolHb.

AHTpPOIIOreHHbIE 3KOCHUCTEMBL. Arpo’kocucteMa. ArpoueHos3. Paznmnuunsg
MEK]ly aHTPOIOTE€HHBIMU U MPUPOTHBIMU SKOCUCTEMAMH.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opoackas
dnopa u ¢ayna. CuHaHTponu3zalusi ropoackod QayHbl. buojornueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH dbopmupoBaHUs OCHOBHBIX B3aUMO/ICHCTBUI
OpraHu3MOB B 3KocucTeMaX. Poav rackaonoco s¢ppexkma u 6u006-
20ughuxamopos (Kouesvix 6u0o8) 8 QyHkyuornuposanuu 3xocucmem. llepenoc
SHEPIMM U BEIIECTB MEXAY CMEXHBIMU HKOCUCTEMaMHU. Y CTOMYUBOCTH
OpraHU3MOB, TIONYJSIIUA M OKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX BO3CHCTBUH.



Mexanusmvl ~ 030eticmeusi  3a2pA3HEHUll  pA3HLIX ~ MUNO8  Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCHEMHOM
VDOBHAX,  OCHOBbl  IKOJIOSUHUECKO2O0  HOPMUPOBAHUS — AHMPONO2EHHO20
6o30elicmeus. MeTooIorusi MOHUTOPUHIA €CTECTBEHHBIX M AHTPONOTE€HHBIX
HKOCHUCTEM.

JlemoHcTpanuun

IToprper: A. JIxk. Tencmu.

Tabmuupt u  cxeMbl:  «CTpykTypa  OuoneHo3a», «IKocucrema
MIUPOKOIUCTBEHHOTO Jecay, «Ikrocucrema XBOMHOTO aecay,
«DyHKIIMOHATILHBIE TPYIIBI OpPraHU3MOB B JKocucTeme», «KpyroBopot
BElIeCTB B 0dKocucremey, «llenu mnurTanus (macTOUINHAS, JETPUTHAs)Y,
«IKoNoruueckasl mupaMuga 4ucenn», « IKOJOTHYecKas Mmupamuga OMoMacch,
«IKkonoruueckas nupammaa sHeprun», «OopazoBanue Oonortay, «llepBuuHas
cykueccusi», «BoccraHoBieHue yeca mocie noxapa», «IKocucTemMa 03epay,
«ArporieHo3», «KpyroBopoT BemIeCTB W TOTOK 3HEPTHH B arporieHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

O6opynoBanue: repbdapuu pacTeHHMM, KOJUIEKIMM HACEKOMBIX, uyuesa
IITUIl U 3BEpei, repOapuu KyJIbTYPHBIX U JTUKOPACTYIIUX PACTEHUM, aKBAPHYM
KaK MOJI€TTb YKOCUCTEMBI.

IIpakTnyeckas padora «/3yuenne u onucanue ypo0o3KOCUCTEMbBD.

JlaGopaTopuas pabora «/3ydueHue pazHO0Opa3us MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypcusi «DKCKypcHsi B THUNWYHBIA OuoreoneHo3 (B ayOpaBy,
Oepe3HsIK, eNbHUK, Ha CyXO/I0JIbHBIN UM MOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcUsi «IKCKypCHsl B arpodKOCUCTEMY (Ha TOJIe WJIM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHasi IKoOCUCTEMA

bruocdepa — obmennanerapHas 000g09ka 3eMJIM, TIe CYIIIECTBYET HIIH
CyIIleCTBOBajJia XW3Hb. Pa3BuTue mnpencraBieHuii o Ouochepe B Tpymax O.
3tocca. Yuenue B. U. Bepnaackoro o Ouocdepe. Obnactu 6uocheps u eé
cocraB. JKuBoe BemecTBo Onocdepsl U ero G yHKITUH.

3akoHOMepHOCTH cyiiecTBoBaHusl Ouocdepsl. OcodeHHOCTH Ouocheps
KaKk Trja00albHOM JKOCHUCTEeMBl. JluHamuveckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB U OHMOr€OXMMHUYECKHE IUKJIBI (yrjiepona, as3ora).
PurmuaHOCTH siBeHU# B Onocdepe.

3oHasbHOCTh Onocdeprnl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIIHU:
TyHJIpa, XBOWHBIE Jieca, CMEIIaHHBbIE W MIMPOKOJHMCTBEHHBIC JieCa, CTEIIH,
CaBaHHBI, IMYCTBIHHA, TPOIIMUECKHE JIeca, BEICOKOTOPhs. Kimmar, pacTUTeIhHBIHN
Y )KUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa ¥ (QYHKIHS SKHBBIX CHCTEM, OIlEHKA WX PECypCHOTO
MoTeHIMaIa 1 OnochepHbIX QyHKITHI.

JlemoHcTpanuun

IToprpersr: B. 1. Bepnanckuit, J. 3rocc.

Ta0muue! u cxemsl: «I'eocdepsr 3emnn», «KpyroBopor a3ora B mpupoae,
«KpyroBopot yriiepona B mpupoze», «KpyroBopoT Kuciopojga B MPUPOACH,
«KpyroBopot BOJibI B Ipupojie», «OCHOBHBIE OMOMBI cyminy, «KinMaTudeckue
rosica 3eMiny, «Tynnopar, «Tatiray, «CMemaHHbIN JIec,
«IIInpoKOJIMCTBEHHBIN JIECY, «Crenby, «CaBaHHay, «ITycThiHY,
«Tponnueckuit necy.

O6opynoBanue: TrepOapuyd PacTeHUM pa3HbIX OHOMOB, KOJUICKIIUH
KUBOTHBIX.



Tema 11. YestoBek U OKpy:Kawinas cpeaa

DKOJIOTUYECKHE KPU3HCHI M HMX NPUYHAHBL. Bo3aeicTBHE 4ellOBEKa Ha
ouocdepy. 3arps3HeHHE BO3AYIIHOW cpenbl. OxpaHa BoO3AyXa. 3arps3HEHHE
BOAHOM cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOT€HHOE BO3ACHCTBUE HA PACTUTENbHBIA M JKUBOTHBIM MUD.
OxpaHa pacTUTENBHOTO W KUBOTHOTO MHpa. OCHOBHBIE MPUHIIUIBI OXPaHbI
npupoasl. KpacHeie kHuru. Oco0o oOXpaHsieMble NPUPOJHBIC TEPPUTOPUU
(OOIIT). borannueckue caabl ¥ 300JJOTMYSCKUE TTAPKHU.

OcHOBHBIE MPUHIIMIBI YCTOWYMBOIO PA3BUTHSI YEJTOBEUYECTBA U MPUPO/IBI.
ParimonanbHO€  MPUPOAOIIOIB30BAHUE U COXPAaHEHUE  OMOJIOTMYECKOI0
pazHooOpasus 3emum. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJOTHYECKUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOTO KpU3MCAa M €ro  BepOsSITHbIC
MOCIEACTBUS.

Pa3Butrie METOIOB MOHUTOPUHIA Pa3BUTHUSL OMACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocoepezaiowei u
KOHKYPEeHmMOCNnOCOOHOU  9Hepeemuke.  buonoeuueckoe  pasHoobpaszue u
ouopecypcul. Hayuonanvnvle ungopmayuonuvie cucmemvl, odecneyugaroujue
docmyn K uHgopmayuu no COCMOAHUIO OMOEIbHbIX BUO08 U IKOCUCHEM.
OcHogbl  sKOpeabunumayuu  sKocucmem U  cnocobos  00pvoObLL ¢
ouonospexcoenusmu. Pexoncmpykyusi MOpCKUX U HA3EMHBIX IKOCUCHIEM.

JemoHcTpanuun

Tabmumet u cxembl:  «3arpssHeHue  atMocepbl», «3arps3HeHue
ruapocepbl», «3arps3HeHHe MouBbD», «llapHukoBbBIT 3PdekT», «Ocobo
OXpaHsAEeMble IPUPOJAHBIE TEPPUTOPUN», «MOJENH YIPABISIEMOIO MUPAY.
O6opynoBanue: (ororpadun OXpaHSeMbIX PACTCHUM M >KUBOTHBIX KpacHoii
KHUTU Poccuiickoit denepannu, Kpacnoiu KHUTH pEruoHa.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOT'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUSI K pe3yJbTaTaM OCBOEHUS
0o0y4JarolmuUMuUC TPOrpaMM CpeIHEero oOIero oOpa30BaHUA: JIMYHOCTHEHIE,
MeTanpeMETHbIC U MPEMETHBIC.

B cTpykType JIMYHOCTHBIX PE3YIbTATOB OCBOEHHSI MPOTrpaMMbl IO
OMOJIOTUH BBIICJIEHBI CIEAYIONINE COCTABISIONINE: OCO3HAHNUE 00Y4arOIIMMUCS
POCCHICKOM Tpa)KJaHCKOM HWJIEHTUYHOCTU — TOTOBHOCTU K CaMOpa3BUTHIO,
CaMOCTOATENILHOCTH U CaMOOIPEICICHUIO, Haluuue MOmMueayuu K OOydEHHUIO
OMOJIOTUH, YereHanpasienHoe pazeumiue BHYTPEHHUX YOeXKIECHUN JIMYHOCTH Ha
OCHOBE KIJIOYEBBIX LEHHOCTEW M HCTOPUYECKHX TPAJULMUN  pPa3BUTHUSA
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb  OOYYAIOIIUXCS
PYKOBOACTBOBATBCS B CBOEM  JEATEIILHOCTH  IIEHHOCTHO-CMBICJIOBBIMU
YCTAaHOBKaMU, MPHUCYIIMMHU CUCTEME OMOJIOrMYEeCKOro OOpa3oBaHUs, Haauyue
npasoCco3HaHUs SKOIOTUYECKON KYNbTYpPBI, CHOCOOHOCMU CMA8Uums eI U
CTPOUTH KM3HECHHBIC IIAHBI.

JIm4HOCTHBIE  pE3yJbTaThl OCBOEHUS TMPOrpaMMbl 1O  OHOJIOTHUU
JOCTUTAIOTCA B E€IUHCTBE Y4E€OHOM M BOCHUTATEILHOW JESATEILHOCTH B
COOTBETCTBUH C TPAAUIUMOHHBIMU  POCCHUMCKHUMHU  COLIMOKYJIbTYPHBIMU,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBe TMpaBWJIaMHM U HOpPMaMU TOBEACHUS W CIOCOOCTBYIOT MpolleccaM
CaMOIIO3HAHMS, CAMOBOCIIUTAHUSI W CaMOPAa3BUTHS, PA3BUTHSI BHYTPEHHEU
MO3ULINU JUYHOCTH, MAaTPUOTH3MA M YBAXKEHHS K 3aKOHY U MPABOIOPSIKY,
YEeJIOBEeKY TpyJa U CTapIIeMy MOKOJEHHUIO, B3AUMHOTO YBaXXEHHUS, OEPEKHOrO
OTHOLLIEHUSI K KYJIbTYPHOMY HACIIEUIO W TPAJULUSIM MHOTOHAI[MOHAIBHOT O
Hapoaa Poccuiickoit @enepanunu, MpUPOAE U OKPYXKAIOIIEH Cpelie.

JlngHOCTHBIE pe3yibTaThl OCBOCHHMS ydeOHoro mpeamera «buonorus»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTH M CIIOCOOHOCTH  OOYYaromuXcCs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WIUEH JIMYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTALMM, MO3UTUBHBIX BHYTPEHHHUX YOEXKICHH,
COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIecTBa,
pacuIMpeHue >KU3HEHHOr'0 OMbITa M ONbITa JEATEIbHOCTH B MpolEecce
peanu3aly OCHOBHBIX HAIIPABJICHH BOCHUTATEIbHON AEATEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:kaIaHCKOr0 BOCIIUTAHMS

chOpPMUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3UIMU  OOydaromierocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUIICKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX MpPaB U OOS3aHHOCTEW, YBa)KCHHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHON TBOPUYECKON JESITEIbHOCTH NPHU CO3JAaHUU
y4€OHBIX TPOEKTOB, PEIICHUN YYCOHBIX U MMO3HABATEJbHBIX 33/1a4, BHITOTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TMO3MIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBATh B CBOMX JIEHCTBUIX HEOOXOUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JTIOJIeH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU
U COITMATIBLHBIM TOJI0KEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B IPOLECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, MO3HABAaTEIbHBIX M HCCIECIOBATEIbCKUX 3a7ad, YBaXKUTEIBHOIO
OTHOILIEHUS K MHEHHIO ONIIOHEHTOB MNpHU OOCYKIEHHH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMAaHUTApHON M BOJIOHTEPCKOM AESTEIbHOCTH;

2) NIaTPpMOTHYECKOr 0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM TP IaHCKOU WJIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH IEpEN
Ponuuou, ropmoctu 3a cBOM Kpal, cBOX PomuHy, CBOW S3BIK U KYJIBTYDY,
IPOILIOE U HACTOALLEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEIUI0 W MaMSITHUKAM
OPUPOBI, JOCTHKEHUAM Poccuu B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TPYyIe,

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHUICKUX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OMOJOrMM, MOHUMAaHHS 3HAYCHHs] OUOJIOTMH B TO3HAHWUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIECTBA;

ujeiiHas yoexxI€HHOCTh, TOTOBHOCTh K CIIY)KEHHIO M 3amute OTedecTna,
OTBETCTBEHHOCTH 32 €ro CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAHHUE TyXOBHBIX IEHHOCTEW POCCUMUCKOT0 HApOaa;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOTO MOBE/ICHHUSI;

CHOCOOHOCTh OLIEHUBATh CUTYAllMI0 U NMPUHUMATh OCO3HAHHbBIE PEIICHUS,
OpPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSAM, CO3JaHUIO CEMbU Ha
OCHOBE OCO3HAHHOT'O IPUHATHUS LEHHOCTEN CEMEUHOMN KU3HU B COOTBETCTBUHU C
TpaguUUusIMU HapoaoB Poccuu;

4) 3¢cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHHUI;

MOHUMAHUE HMOLIMOHAJIBHOTO BO3ICHCTBUS KUBOW NPUPOABI U €€
LEHHOCTH;

TOTOBHOCTbh K CAMOBBIP&KEHUIO B PA3HbIX BUIAX MCKYCCTBA, CTPEMJICHUE
MPOSBIIATH KA4eCTBA TBOPUYECKOM JIMYHOCTH;

S) ¢pusnyeckoro BocnuTaHusi, GOPMHUPOBAHHUSA KYJbTYPHI 310POBbs H
IMOLMOHAIBHOI0 OJ1ar ONmoJIyqus:

NOHMMAaHHUE M peanu3alus 3J0pOBOrO0 M Oe30macHoro obpasza >KU3HU
(310pOBOE€  MHUTAaHHUE, COONIOACHUE TUTMEHUYECKHX TMpaBUJ W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUHW M OTAbIXa, pEryisapHas Quanyeckas
AKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBBIO;

NIOHMMAHWE LIEHHOCTU IMPaBUJ HWHIWBHUIYaJIbHOTO M KOJUIEKTHBHOIO
0€30MacHOro0 TMOBEACHHUS B CUTYaLMSIX, YIPOXKAIOIIUX 3JI0POBBI0 U JKU3HU
JIOJIEN;

OCO3HAHME  NIOCIHEACTBUNA M  HENPHUATUS  BPEOHBIX  IPUBBIYEK
(ynorpe0OiaeHus aJKoroJisg, HAPKOTUKOB, KYPEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYAOI00ue;

TOTOBHOCTh K AKTUBHOW JIESTEIbHOCTH TEXHOJOTHMYECKOW M COIMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTH UHULIUUPOBATb, MJIAHUPOBATH u
CaMOCTOSITEJILHO BBIITOJIHATh TAKyHO JAESATEIbHOCTD;



UHTEpPEC K pa3iuyHbIM cdepaM NpoPEecCHOHATBHON AesTEIbHOCTH,
YMEHHE COBEpLIaTh OCO3ZHAHHBINA BHIOOp OyayIllel Mpoeccuu U peaan30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIC TJIAHBI,

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30oBaHUIO UM CamMOOOpa30BaHUIO Ha
MPOTSKCHUU BCEU JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIIUTAHUSA :

AKOJIOTMYECKHU 11€1€cO000pa3HOe OTHOUIEHUE K MPHUPOJIE KaK HCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS JKOJIOTMUYECKOW KYJIbTYPHl: MPUOOPETEHUE OMBITA
MJIAHUPOBAHUS TIOCTYNKOB W OIEHKHM HX BO3MOXHBIX IIOCJCACTBUNA IS
OKPYKAIOILIEN CPEMBI;

OCO3HAHHE TI00ATHHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIeM U MyTel UX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpPUOOpETaeMble MpPU U3YYEHUH OHOJIOTUU
3HaHWST W YMEHHsI TPU PEIICHUH MPOOJeM, CBSI3aHHBIX C PalMOHATBHBIM
IPUPOIONOJIb30BaHUEM  (COOJIIOIEHHE TIpaBUJl  TOBEJIEHUS B  MPUPOJE,
HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHUCTEMAax, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpUATUE JACHCTBUM, MPUHOCSIIMX Bpel OKpyKarouien
IPUPOIHOM cpefie, yMEHUE MPOTHO3UPOBATH HEOIATOMPUSATHBIE SKOJIOTUYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUHN U MPEJOTBPAILATH UX;

HaJU4Yue€ pPa3BUTOTO HKOJOTMYECKOTO  MBIIUIEHUS, SKOJOTHYECKON
KYJbTYpbI, ONbITAa JEATEIBHOCTH HKOJOTMYECKOW HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCA UMU B MTO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATIbHOM
NpaKTUKE, TOTOBHOCTHU K YYacCTHUIO B TMPAKTHYECKOHM JEATEIbHOCTU
AKOJIOTUYECKON HAIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIr' 0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKA M OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM
MUPE;

COBEPIIICHCTBOBAHKE S3BIKOBOW M UUTATENICKON KYJIbTYPhl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMU U MMO3HAHUS MUPA;

MOHNUMAaHue crhernuuK OUOJOTHH KaK HAyKd, OCO3HaHWs €€ poJii B
¢dbopMUpOBaHUY PAITMOHATHPHOTO HAYYHOTO MBIIIUICHHS], CO3JJaHUU I€JIOCTHOTO
IPEJICTABIICHUsI 00 OKPY)KAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
OOIIECTBa, B MO3HAHUM MPHUPOIAHBIX 3aKOHOMEPHOCTEH W PpEIIeHUU MpodiieM
COXpaHEHHUS TPUPOHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OUOJIOTHH ISl COBPEMEHHOW ITUBUIIN3AIIUN:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHUH, CIIOCOOHBIX pelIaTh PECyYpCHBIE TPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTel BBIXO/a U3 TJI00ATBHBIX SKOJIOTUYECKUX TTPodiieM
u oOecrieueHUsi Tepexoda K YCTOWYMBOMY pa3BUTHIO, PalMOHATBLHOMY
WCIIOJIb30BAaHUIO MPUPOJHBIX PECYPCOB M (DOPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUM OMOJIOTMUYECKUX 3HAHUU B LEIAX
MOBBIIICHUST OOIIEH KYyJbTYpbl, €CTECTBEHHO-HAYyYHOM TIpPaMOTHOCTH, Kak
COCTaBHOW  4YacTW  (PYHKIIMOHATBLHOM  TPAMOTHOCTH  OOYyYaroniuxcs,
dbopMUpyeMoii pyu U3y4eHUU OUOJIOTHH;

MOHUMAaHUE  CYH[HOCTH  METOJIOB  IIO3HAHUS, HCIOJb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIB30BAaTh MOJydaeMble 3HAHUS IS



aHanM3a U OOBSICHEHUS SIBICHUN OKPYXAIOLIEro MUpA U MPOUCXOASAIINX B HEM
M3MEHEHUH, YMEHUE JIeJaTh OOOCHOBAHHBIE 3aKIIIOUEHUS HAa OCHOBE HAay4YHBIX
(paKTOB U UMEIOLIUXCS JAHHBIX C LIEIbI0 OTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTb CaMOCTOSITENBHO MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIIUsX;

OCO3HAHUE LICHHOCTU HAyYHOU NEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIE0BATENIbCKYIO JEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K HENPEphIBHOMY OOpa3oBaHUIO H
camMo00pa30BaHUIO, K aKTHUBHOMY IOJYYEHHUIO HOBBIX 3HAHUU MO OMOJIOTHUU B
COOTBETCTBUU C KUZHEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJbTaThl ~ OCBOGHHMS  Y4eOHOro  Mpeamera
«buonorusi» BKIIOYAIOT: 3HAYUMBbIE MJs1 (HOPMHUPOBAHUS MHUPOBO33PEHUS
OOyJarmuXcs  MEXAUCIUIUIMHAPHBIE  (MEXIPEIMETHBIE)  OOIICHAYYHBIC
MOHSTHS, OTPaXKAIOIIKE IEJOCTHOCTh HAYYHOM KapTUHBI MHUpPAa U CHEHUPUKY
METOJIOB TO3HAHUSA, HCIOJIb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIeCTBO,
SHEPrus, SBJICHUE, TMPOIECC, CHCTeMa, HAy4YHBIA (aKT, MPUHIUI, THUIIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HUCCIelIOBaHUE, HAOIIOJCHUE, HU3MEPEHHE,
OKCIIEPUMEHT U JIpYTHE); YHHUBEpCAJIbHbIE  y4eOHBbIE  JICHCTBHUS
(mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE, PETYJSTUBHBIE), O0ECNEYMBAIOIINE
dbopMupoBaHue (PyHKIIMOHATHLHON T'PaMOTHOCTU M COLIMAILHON KOMIIETCHIIUU
O0y4arolmxcs; CIOCOOHOCTh  OOYYAIOLIUXCSl  HCIIOJIb30BATh  OCBOEHHBIE
MEXIUCITUTUTMHAPHBIC, MHPOBO33PCHUYECCKHUE 3HAHWUS W  YHUBEPCAIbHBIC
y4eOHBIE IEHCTBUSA B MO3HABATEIHLHONU U COITUATIBHON MTPAKTHUKE.

B pesynprare wu3yueHus OUONOTMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHusi y oOyuwaromierocs OyayT cpopMHUPOBaHBI IO3HABATEILHbIC
YHUBEpCAJIbHbIE y4eOHBbIC JCHCTBUS, KOMMYHHKATHBHBIC YHHUBEpPCAJIbHBIC
yueOHBIC JICUCTBHsSI, PETYJATHUBHBIC YHUBEpPCaJIbHbIC Yy4eOHBIC JIEHWCTBUSI,
COBMECTHAS JCSITCIILHOCTb.

MeranpenMeTHbIe Pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPETHETO OOIIero
00pa30BaHUs JOJHKHBI OTPAXKATh:

OBiageHne  yHMBEPCAJIBHBIMH  Y4YeOHBIMH  TO3HABATEJIbHBIMU
AefCTBUAMMU:

1) 6a3oBBI€ JOrHYecKHe NeHCTBHUA:

CaMOCTOSITENILHO ~ (DOPMYJAUPOBaTh W aAKTYyaJIM3UpPOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHUHM 3HAHWMN MPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHayiM3a, CHUHTE3a, CpaBHEHUs, Kiaccudukaiuu, o0O0OIIEeHHsS), pPacKphIBaTh
CMBICIT OHMOJIOTUYECKHX TOHATUH (BBIICTATH WX XapaKTEpHBIC MPHU3HAKH,
YCTaHABJIMBATH CBSI3H C IPYTUMH TTOHSATHSIMH );

ONpEAeNATh 1EIN JIeITeNbHOCTH, 3a/iaBasl MapaMeTpbl U KPUTEPUU HX
TOCTIKEHUS, COOTHOCHTH pPE3YyJbTaThl JEATCILHOCTH C ITOCTaBJICHHBIMH
TEISIMU;

UCIIOJIb30BaTh OWOJIOTHYECKUE TIOHSATUS JUIsl OOBsICHEHUS (HaKTOB U
SIBJICHUM KUBOW MTPUPOJIBI;

CTPOUTH JIOTHYECKHE PpACCYyXICHUsS (WHIYKTUBHBIC, NCTyKTHUBHBIE, IIO
AQHAJIOTHH ), BBISBISATh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJTUPOBATH BHIBOJIBI M 3aKITFOUCHUS;



NPUMEHATh  CXEMHO-MOJENbHBIE  CpEACTBAa  JUIsl  IPEJCTABICHUS
CYILLECTBEHHBIX CBSI3€W U OTHOLIEHUH B U3y4AaEMBbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKKe TMPOTUBOPEUMH PA3HOIO pPOJA, BBIABICHHBIX B  Pa3IUYHBIX
MH(OPMAIMOHHBIX UCTOYHUKAX;

pa3pabarbIBaTh IJIaH PELICHUs MPOOJIEeMbl C YUETOM aHAIM3a UMEIOIIMXCS
MaTepUalIbHBIX U HEMATepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBl B JI€ATEIbHOCTh, OILIEHUBATh COOTBETCTBUE
pE3yNbTATOB LIENSAM, OLIEHUBATh PUCKHU MOCIEICTBUN NeATENbHOCTH;

KOOPAMHUPOBATh W  BBINOJHATH pPabOTy B  YCIOBUSAX PEAIbHOTO,
BUPTYQJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATMBHOE MBINIJICHUE TTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATEIbCKUE NeHCTBUS:

BJIAJI€Th  HABbIKAMHU  Y4€OHO-UCCIENOBATEIbCKOM U NPOEKTHOU
NESTEIbHOCTH, HAaBBIKAMM  paspellieHus Mpo0ieM, CHOCOOHOCTBIO |
TOTOBHOCTBIO K CaMOCTOSATEJIbHOMY MOHMCKY METOJOB PELIECHUS NMPAKTUYECKUX
3aja4, IPUMEHEHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUIbI JEATENBHOCTH IO MOJYYEHHIO HOBOI'O
3HaHWs, €r0 HMHTEpHpeTalny, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YUCIIE IIPU CO3AAHUU YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

¢opMupoBaTh  HAydyHbIi  TUN  MBIIUICHUS,  BIAJeTh  HAY4YHOM
TEPMUHOJIOTHEH, KIFOYEBBIMU TOHATUSIMH U METOJIaMU;

CTaBUTh U (OPMYIUPOBaTh COOCTBEHHBIE 3a/Jayd B 00pa30BaTEIbHOMN
JESITEIbHOCTU U )KU3HEHHBIX CUTYALIUX;

BBISIBIIATh TPUIMHHO-CJICICTBEHHBIC CBSI3U W aKTyaJH3UpOBaTh 3a/aauy,
BBIJIBUraTh TUIOTE3Y €€ pelleHUsl, HaXOAUTh apryMEHTHI JUIsl JI0Ka3aTeIbCTBa
CBOUX YTBEp:)KJICHUH, 331aBaTh [MapaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH TMOJIYYEHHBIE B XOAE€ pEIICHUS 3aJaud pe3yibTaThl,
KPUTHUYECKH OLEHUBATh HUX JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CUTYAIIMsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LIeJICHAPaBICHHBIA MOUCK MEPEHOca CPEACTB U CIIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JIacTH
KHU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJEH, ITPEJIaraTb OPUTMHAIbHBIC MTOIXO/IbI U PEIICHHUS,
CTaBHUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIC PELICHHUS.

3) padora ¢ unpopmanmei:

OPUEHTHUPOBATbCA B PA3JIMYHBIX MCTOYHMKAX HH(popMauuu (Tekcre
y4eOHOro mocoOusi, Hay4yHO-TIONYJSIPHOM  JUTepaType, OMOJOTHYECKHX
CIIOBapsAX M CIPAaBOYHMKAX, KOMIIBIOTEpHBIX 0Oa3zax AaHHbIX, B MHTepHere),
aHAIM3MPOBATh MH(OPMALMIO PAsiIMYHBIX BHIOB M (OPM IpE/CTABICHNS,
KPUTHUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(dbopMyIupOBaThH 3aMPOCH U MPUMEHSTH Pa3IMYHbIE METO/BI IIPH MTOUCKE U
orOope Ouonornueckoil uHpoOpManuu, HEOOXOAUMOW JUIsI  BBITOJHEHUS
y4eOHBIX 3aJ1ay;

IpUOOpETaTh OMBIT MCIOIB30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYPY AaKTHUBHOIO  HCIOJIb30BaHUS
Pa3IUYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY MPEACTABICHUS
Ouonormyeckoil uHpopmanuu (cxembl, TpaduKu, JUarpaMMbl, TaOJIHUILIbI,
PUCYHKH U JAPYTOE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KA4eCTBE CpEACTBA Ipu padoTe ¢
Ouonormyeckoil uHGOpMaLME: NPUMEHITh XUMHYECKUE, (QU3NYecKue u
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (hOpMYyJibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJMYECKHUE  CPENCTBA
HarJIsITHOCTH;

BJaJ€Th  HaBbIKAMU  paclo3HaBaHUS M 3allUTHl  HWH(OpManuu,
UH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHY J1€ICTBHSIMH:

1) oburenme:

OCYIIECTBJIATh KOMMYHHMKAllMU BO BceX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JMAJIOTE€ WJIM JIUCKYCCHUU MO CYILIECTBY OOCYKJIaeMOH TeMbl
(ymMeHue 3agaBaTh BONPOCHI, BBICKA3bIBaTh CYXAEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIpe/IjlaraeMon 3a/1aud, yYUThIBATh UHTEPECH U COTIACOBAHHOCTh
MO3UIMHI JPYTUX YYACTHUKOB JHAJIOTA UK JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHMS, MOHMMATh 3HAYCHUE
COLIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CUTYallUM,
YMETb CMST4aTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS U B3aMMOJICHCTBHUS, TOHUMATh
HaMEpeHUsi JApPYruxX JIOACH, NPOSABIATh YBAXHUTEIBHOE OTHOLICHHE K
co0eceTHUKY U B KOPPEKTHOU (hopme (HopMyIHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOK TOYKY 3PEHUS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB.

2) COBMeCTHAsI 1eATeIbHOCTD:

NOHMMATh U HCIOJNb30BaTh  MPEUMYIECTBA  KOMaHAHOM U
WHIUBUYaTbHOM PaOOThl TMpPU  PEHICHHH OHOJOTUYECKOW  MPOOJIEMBI,
000CHOBBIBATH HEO00XOIMMOCTh MIPUMEHECHUS IPYIIIOBBIX dbopm
B3aMMO/JICHCTBUSA MPU PEIICHUU Y4eOHOH 3a7auH;

BbIOMpAaTh TEMATHUKy M METOJbI COBMECTHBIX ACUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UJIeHa KOJJIEKTHUBA;

NpPUHUMATh €I COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPAVMHHUPOBATh ACUCTBUSA IO €€ JOCTHUKEHHIO: COCTaBJISITh IUIAH JIEMCTBHM,
pacrpenensiTe pojid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTb PE3yibTaThl
COBMECTHOU padOThI;

OLICHMBAaTh KAue€CTBO CBOEr0 BKJIAJa M Ka)XJOr0 y4aCTHMKA KOMAHJbI B
o01mi pe3yapTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npenjaratb HOBBIE MPOEKThI, OLICHUBATh HJEU C TO3UIIMU HOBHU3HHBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh MO3UTHBHOE CTPATETMYECKOE IIOBEAECHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSABIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBgJ1aieHHe YHUBEPCAIbHBIMH PeryJIATUBHbIMH AeHCTBUAMMU:

1) camoopranu3amnusi:

UCIOJb30BaTh OMOJOrMYECKUE 3HAHUS JUIsl BBISBICHUS NpoOJIeM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHUU II€JIEBbIE M CMBICIOBbBIE
YCTaHOBKHU B CBOUX JICUCTBUSAX M MOCTYIKAX [0 OTHOIIEHUIO K KUBOM MPUPO/IE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBIISATh ~ IMO3HABATEIBbHYIO  JAESITEIbHOCTb,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (OPMYIMPOBATh COOCTBEHHBIE 3aJayd B
00pa30BaTEIbHON JEATENBHOCTU U KU3HEHHBIX CUTYAlIUSIX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEIICHHS TpoOJieMbl € Yy4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paclipsATh  paMKH  y4yeOHOro TmpeaMera Ha  OCHOBE  JIMYHBIX
IPEIOYTECHHI;

JenaTb ~ OCO3HAHHBIA  BBIOOP,  apryMEHTHUPOBATH  €ro,  Oparth
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CocOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM 3pyIuLIMU B
pasHbIX 00JIACTAX 3HAHUN, MOCTOSHHO MOBBIIATH CBOW 0OOpa30BaTENIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTHUBBI B IESATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJ€Th HaBBIKAMU TIO3HABATENbHOW pedrexcun Kak OCO3HAHHS
COBEPIIAEMBIX JEWCTBUA M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB H
OCHOBAHMM, UCIOJIb30BATh MPUEMBI PEIICKCUU /JIsi OLIEHKU CUTYyalluu, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLIEHHWBATh PUCKM M CBOECBPEMEHHO NPHHHMMATh PELICHUS IO X
CHUXEHUIO;

NPUHUMATh MOTHBBI U apryMEHTBHl JPYrUX IpU aHAIM3E PE3yJbTaTOB
NEATENbHOCTH;

3) npuHATHE Cedsl U APYTUX:

NPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

INPUHUMATh MOTHBBI W apryMEHTBHl JIPYrUX IpU AHAIM3E PE3yJbTaTOB
NEeSATENbHOCTH;

MpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLUIUOKU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C O3UIIMH IPYTOro YeloBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaTbl OCBOEHHUS COJEP)KaHUS Y4E€OHOro MpeaMeTa
«buonorusi» Ha yriyOJEHHOM YypOBHE OpHUEHTHUPOBAaHbI Ha oOecreueHue
npoduIbHOrO O0y4deHHs oOydaromuxcst Ouosoruud. OHHU  BKJIIOYAIOT:
cnenupuyeckue a1t OUONIOrMH HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUM
0 OCBOGHHUIO, HUHTEpPOpEeTallud U MpeoOpa3oBaHUIO 3HAHUM, BHJIbBI
NESTENHHOCTH TIO MOTYYCHUIO HOBBIX 3HAHWM W WX MPUMEHECHHIO B Pa3JIMYHBIX
y4eOHBIX, a TaKkKe B pealbHBIX KU3HEHHBIX cuUTyanusx. lIpeamerHbie
PE3yNbTAThl IPEJICTABIICHBI 10 TOJIaM U3y4YEHUS.

[IpenmeTHBIC pe3yNbTaThl OCBOSHUS y4deOHOTrOo mpeamera «buosiorus» B
10 knacce nOIKHBI OTPAKATH:

chOpMUPOBAHHOCTh 3HAHMM O MECT€ W pOJId OUOJIOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (()OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B
MO3HAHUU 3aKOHOB TMPHUPOJALI U  pEHIeHUH MpoOJeM  paluOHATHHOTO
IPUPOJIONIONIB30BAHUS, O BKJIQJE€ POCCUMCKUX M 3apYOCKHBIX YYEHBIX B
pa3BUTHE OMOJIOTHUY;

BIIQJICHUEC CHCTEMOH OMOJOTMYECKUX 3HAaHHMM, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAralonue OMOJOTUYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,



OpraHu3M, MeTadoJIu3M, T'OMEOCTa3, CaMOPEryJslusi, CaMOBOCIPOU3BEIECHHE,
HACJEICTBEHHOCTh, U3MEHYMBOCTh, POCT M Pa3BUTHUE), OMOJIOTUUECKUE TEOPUH
(xnerounass teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HacyieacTBeHHOCTH T. Moprana), yuenus (H. M. BaBuiioBa — o nieHTpax
MHOrooOpa3usi M  TPOHMCXOXKJEHUA  KYJIbTYPHBIX  pacTE€HHU), 3aKOHBI
(enmHOOOpa3usi MOTOMKOB MEPBOr0 MOKOJIEHUS, PACIEIVICHNs, YUCTOTHI FaMeT,
HE3aBUCUMOro HaciefgoBanusi [. MeHaens, TOMOJOTMYECKUX PSIIOB B
HACJEACTBEHHOW  W3MeHunmBocth  H. n. Basuiosa), IIPUHIUIIBI
(KOMILJIEMEHTAPHOCTH );

BJIaJICHHE OCHOBHBIMU METOJIaMHM HAY4YHOI'O IMO3HAHHUSI, UCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX >KUBBIX OOBEKTOB (OMHCaHUE, H3MEpPEHHUE,
HaOJII0ICHNE, DKCTICPUMEHT);

YMEHHE BBIACNATH CYLIECTBEHHbIC PU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT
U DYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OaxTepuii, rpuOOB, PaCTeHUI, >XKHUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPraHOB U
CUCTEM OPraHOB  pacTEHUH, KUBOTHBIX, YeJIoBeKa, MIPOLIECCOB
KU3BHENIEATEIbHOCTH, TMPOTEKAIOMIMX B OPraHu3Max pacTeHHM, *KUBOTHBIX U
YeJIOBeKa, OWOJIOTUYECKUX IPOIECCOB: OOMEHa BemIecTB (MeTabonm3m),
IPEBpAILEHUs YHEPTrUuU, OpO’KEHHUs, aBTOTPOPHOTO U TeTepOoTPOGHOro THUIIOB
nuTaHus, (QOTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a, raMeToreHesa,
AMOpHOreHesa, MOCT3MOPHUOHAILHOTO pa3BUTHS, pa3MHOXKEHUS,
MHIMBUYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOT€HEe3a), B3aUMOJIEUCTBUS T€HOB,
reTepo3nca, UCKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3H MEXKIY OPraHOMJAMH KJIETKH U UX
GYHKIUAMH, CTPOCHHEM KIIETOK pa3HBIX TKAHEWM U HUX (PYHKIHSIMU, MEKITY
OpraHaMHl W CHUCTEMAaMHU OpPraHOB y PACTEHUM, KMBOTHBIX M YEJIIOBEKA U HUX
(GYyHKUMAMHM, MEXIY CUCTEMaMH OPraHOB M MX (DYHKUMSIMHU, MEXAY dTanamu
oOMEHa BEIIECTB, AJTallaMHU KJIETOYHOIO LMKJIA W IKU3HEHHBIX IUKJIOB
OpPraHu3MOB, 3TallaMd SMOPUOHAIBHOTO PA3BUTHSI, TEHOTUIIOM U (DEHOTHUIIOM,
(denotunom u paktTopamu cpesibl OOUTaHUS;

YMEHUE BBISIBISATH OTIUYUTEIbHbBIEC TPU3HAKY KUBBIX CUCTEM, B TOM UHCIIC
pacTeHMil, )KUBOTHBIX U YEJIOBEKaA,;

YMEHHE HCIONb30BaTh COOTBETCTBYIOIIME APryMEHThI, OUOJOTHUYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIUKY [UIsl JIOKa3aTelbCTBAa POACTBA OpPraHU3MOB
pa3HbIX CUCTEMATHYECKUX IPYII;

YMEHHE peuarb OWOJOTMYECKUE  3a/layd, BBISBISATH  MPUUYUHHO-
CIICZICTBEHHBIE CBSI3U MEXIY HCCIEAYEMbIMH OMOJOTHYECKHMMH MPOLIECCAMU U
ABJIICHUSMH, JI€JIaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAaHUHU IOJYYEHHBIX
pE3yJIbTATOB;

YMEHHUE BBIMIOJIHATH JTAOOPATOPHBIE U MPAKTHYECKHE padOThI, COOMI0IATh
npaBuiia mpu padoTe ¢ yueOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIIBUTaTh THUIOTE3bl, MNPOBEPATh HX HSKCIEPUMEHTAIbHBIMU
cpeacTBamu, (GopmMynupys Ledb HCCIEAOBaHUS, aHAIW3UPOBATH IOJYy4YECHHbIE
pE3yNbTaThl U JAENIaTh BHIBOAbL;

YMEHHE Yy4acTBOBATh B y4€OHO-HCCIEA0BATEIbCKON paboTe o Guosorum,
AKOJIOTMHU U MEIMIIMHE, TPOBOAMMON Ha 0a3e MIKOJIbHBIX HaYy4YHBIX OOIIECTB, U
nyOMMYHO TPENCTaBIATH  IONYYEHHBIE  pe3yjbTaThl Ha  YYEHHUYECKHX
KOH(EpEeHITUSX;

YMEHHUE OIIEHUBATH ATUYECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0jmacT  OMOJOTMM U MEAUUMHBI  (KJIOHUPOBAHHME, HMCKYCCTBEHHOE



OIUIOAOTBOPEHUE, HAITPABICHHOE U3MEHEHNE T€HOMA U CO3/IaHUE TPAHCTEHHBIX
OpPraHU3MOB);

YMEHHE OCYILECTBIIATh OCO3HAHHBIN BBIOOP Oymylieit npodeccnoHalbHON
JIEITeIbHOCTY B oOmacTh  OHWOJOTMH, MEOWUIMHBL, OHOTEXHOJIOTHH,
BETEPUHAPUHU, CEJIbCKOTO XO35UCTBA, MUILIEBOM MPOMBIIIICHHOCTH, YIiayOJsaTh
MO3HABATEIbHBIM  HMHTEPEC, HANpaBICHHBIA HA  OCO3HAHHBIM  BBIOOD
COOTBETCTBYIOIIEH MPOQECcCur U MPOJODKEHUE OMOJIOTMYECKOro 00pa3oBaHus
B OpraHu3alusaX cpeaHero npodecCuoHaIbHOTO U BBICIIET0 00pa30BaHMUs.

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs ydeOHOro mpenmera «buomorus» B
11 Knacce NOIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMI O MECT€ M POJU OWUOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
KapTUHBI MHpa, B TO3HAHUU 3aKOHOB MPUPOAbl U PEIICHUH 3KOJIOTMYECKHX
npo0yieM 4YeloBEYEeCTBa, a TAaKKe B PEIIEHWHU BOMPOCOB PAIMOHAIBLHOIO
MPUPOAOIIOIB30BaHUA, W B (OPMUPOBAHWM IIEHHOCTHOTO OTHOIIEHUS K
npupojie, oOILIECTBY, YEIOBEKY, O BKJIA/le€ POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTrOB B Pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJAETh CUCTEMON OMOJIOTMYECKMX 3HAHUW, KOTOpas BKIIOYAET
OTpe/IeNICHUs] U TMOHUMAHUE CYIIHOCTH OCHOBOIIOJIATAIONIMX OWOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHUJ, dKOcHCTeMa, Ouocdepa), OMOJOTHYECKHE TECOPUHU
(aBomorimonHast teopusi Y. JlapBuHA, CHHTETHYECKAs TEOPHUSI HBOJIOIUH),
yuenus (A. H. CeBeproBa — 0 THyTAX W HampaBiIeHUsAX HBomornuu, B.U.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeruueckoro paBHoBecus Jxx. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoacrsa K. M. bapa), npaBuna (MUHUMYyMa
1O. JIubuxa, sK0NIOru4ecKoil MUpaMuIbl SHEPTUH ), TUIIOTE3bI (TUIIOTE3a «MHUpPA
PHK» V. I'unGepra);

yMEHUE BJAJETh OCHOBHBIMHM  METOJJaMM  HAy4YHOrO  IO3HAHUA,
UCIIOJIb3yeMbIMU B OHMOJIOTMYECKUX HCCIIECIOBAHUSX JKUBBIX OOBEKTOB H
AKOCUCTEM (OMHCaHHe, M3MEpPeHHe, HaOII0JeHNe, DKCIIEPUMEHT), CIocobaMu
BBISIBJICHUS Y OIICHKW aHTPOIIOTCHHBIX U3MEHEHUH B IIPUPO/IC;

YMEHHE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU: BHUJIOB, OMOTEOIICHO30B,
AKOCUCTEM U Omochephl, CTaOMIM3UPYIONIETO, ABMXXYIIETO U Pa3phIBAOIIETO
€CTECTBEHHOTO otbopa, aJJIONAaTPUYECKOTO u CUMIATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS JBIKYIIMX CHJI OBOJIOIMKA HAa TeHOPOH]
MOMYJISIIIAN, IPUCTIOCOOJICHHOCTH OPTraHU3MOB K CpeJie OOMTaHMs, YePEOBAHMS
HAIPaBJIICHUM 3BOJIIOLIMM, KPYrOBOpPOTAa BEIIECTB M IOTOKA JHEPruu B
AKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXKIY MPOLECCAMU HBOJIIOIUU,
JBUKYIIUMU CUJIAMU aHTPOIOreHe3a, KOMIIOHEHTaMU Pa3IMYHbIX IKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIIBISTH  OTJIWYUTEIBbHBIC TPH3HAKH  JKUBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BUJIOB K Cpejlie 0OUTaHMs, aOMOTUYECKUX U OUOTHYECKUX
KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBSI3€d OpPraHu3MoOB B COOOIIECTBAX,
AQHTPOIIOTEHHBIX U3MEHEHUN B YKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JJISI JOKa3aTelIbCTBA POJCTBA OPraHu3MOB
pa3HBIX CHCTEMATHYECKHUX TPYIII, B3aUMOCBS3M OPraHU3MOB M  CPEIbI
oOWTaHUs, €IUHCTBA YEJOBEUECKHX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOT000pa3usi BUJOB U DKOCHUCTEM KaK yCJIOBHS COCYIIECTBOBAHUS MPUPOJIbI U
YeJI0BEUECTBa;



YMEHHE pemarb OWOJOTHMYECKHE 3aJadd, BBIIBIATH PUYUHHO-
CIICZICTBEHHBIC CBSI3U MEXIY HCCIEAYEMBbIMH OMOJOTHYECKHMH MPOIECCaMU U
SBJICHUSIMH, JIeNIaTh BBIBOJbI M TPOTHO3bI HA OCHOBAaHUHU IMOJYYCHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH J1a00paTOpHbIE U MPAKTUUYECKUE pabOThI, COOIOATH
IpaBuiia pu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, IMPOBEPATH HX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, (GopMymHUpys IENb WCCIEIOBAHMS, aHAIU3HPOBATH IMONYy4YECHHBIC
PE3yNbTATHI U JCNIaTh BHIBOIBI;

yYMEHHE y4acTBOBaTh B yUeOHO-MCCIIEIOBATEIbCKON paboTe o OUOJIOTHH,
HKOJIOTUM M MEIHUIIMHE, TPOBOJAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIATH  IOJIyYEHHBIE  pe3ysbTaThl Ha  YYEHHUYECKUX
KOH(PEpeHIIUX;

YMEHHE OIIEHUBAaTh THUIOTE3bl M TEOPUU O MPOUCXOXKIECHUM >KHU3HHU,
YelioBeKa M YEJIOBEYECKHX pac, O MNPUYMHAX, TOCIEACTBUSIX U CHOco0ax
IPEIOTBPAILICHHS TJI00AIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYILECTBIIATh OCO3HAHHBIN BbIOOP Oyaylieil npodeccnoHalbHON
ACSTeNbHOCTH B 00JacTH OHOJOTMM, DKOJOTHH, MPHUPOAOIOIB30BaHUS,
MEIUIMHBI, OMOTEXHOJIOT MU, TICUXOJIOTUH, BETEPUHAPHUH, CEIbCKOTO X035 HCTBA,
MUIIEBOM  MPOMBINUICHHOCTH,  YIUIYOJIATh  TO3HABATENbHBIM  HMHTEpEC,
HaIlpaBJICHHbIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Tmpodeccun u
OPOJOJDKEHUE OHOJIOTMYECKOr0 O0pa30BaHMS B OPraHU3ALMIX CPEIHEro
IpOo¢eCCUOHATBHOIO U BBICILIETO 00pa3oBaHUsl.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmeHnoBanue KosnyecrBo yacoB
DJiIeKTPOHHBbIE (LM POBHIE)
n/ | pa3aeioB u TeM KoHTpoJibHBIE IpakTHyeckune
Bcero o0pa3oBaTeibHbIE PecypChl
1 NporpamMmabl padoThbI padoThbI
1 buonorus kak Hayka 1
5 JKuBble cuctemsl U UX 5
u3yueHue
3 Buonorus xnerku 2 0.5
Xumuueckas
4 10 1
OpraHu3aIus KJICTKU
Crtpoenue u pyHKINN
5 8 2
KIIETKH
OOMeH BemecTB 1
6 MIPEBPAILICHUE YHEPTUH 9 1
B KJIETKE
Hacnencreennas
7 UHpOpMAIUs U 9 0.5
peanmu3anus €€ B KIETKE
JKU3HEHHEBIN UK
8 6 1
KJIETKH
Crtpoenue u pyHKINN
9 17 1.5
OpPraHu3MOB
10 PasmHoxenue u 8 1.5




pa3BUTHE OPraHU3MOB
I'enetnka — Hayka o
11 HACJICZICTBEHHOCTH H ) 05
U3MEHYHBOCTH
OpPraHu3MOB
12 3aKOHOMEpPHOCTU 10 1
HACJIeZICTBEHHOCTH
13 3aKOHOMEpPHOCTU 5 .
U3MEHYHBOCTH
14 I'eneruka uesioBeka 05
15 Cenexuusi OpraHu3MoB 1
buorexHonorus u
16 CUHTETUYECKas 4
ouosorus
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO
102 13

YACOB 110 ITPOT'PAMME




11 KITACC

Ne
n/
n

HauMenoBanue
pa3aesioB U TeM
NMPorpamMmabI

KoanuecTBo yacos

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

iIeKTPOHHbBIE (U POBbIE)
o0pa3oBareJbHbIE PeCypChI

3apoK/IeHHE U pa3BUTHE
HBOJTIOLIM OHHBIX
Ipe/iCTaBJIeHUH B
ouonoruu

MuxkposBomonus u eé
pe3yJIbTaThl

14

MaxposBoonus u e€
pe3ynbTaThl

[Ipoucxoxaenne u
pa3BUTHE KU3HU Ha
3emie

15

1.5

IIpoucxoxaenue
YelloBeKa —
AHTPOIIOT€HE3

10

DKOJIO0rusi — HaykKa o
B3alMOOTHOIIEHUSAX
OpPraHu3MOB U
HaJOpraHU3MEHHBIX
CHUCTEM C OKpYXKarolen
cpenoii

0.5

OpraHusmsbl 1 cpea

1.5




oOuTaHus
DKOJ0rvusa BUAOB U
8 . 9 0.5
MOMY IS
DKOJI0THSA COOOIIECTB.
9 DKOJIOrHYECKUE 12 0.5
CHUCTEMBI
10 buocdepa — rinobanpHas 6
JKOCHCTEMA
11 YejroBek u 6
OKpYXarolas cpeia
12 PesepBHOE Bpems 8
OBHIEE KOJIMYECTBO
102 7.5

YACOB I1O ITPOIT'PAMME




ITIOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne KoaudecTBO 4acos
DJIeKTPOHHBbIE
Hara uugposbie
n | Tema ypoka Kontpoasusl | IlpakTnueckue
Bcecero Oﬁopyﬂo];a]{]}[e H3yYE€HHUSA 05pa30BaTeJIbele
/ e padoThI padoThI
u Touku PocTa pecypchl
Undposasn
buonorus kak nabopaTopua no
KOMIIJIEKCHAs HayKa U 6uonormu
KakK 4acTh 1 (yyeHnyeckan)
COBPEMEHHOTO HoyTtbyk N3BM
oOr1recTBa RAYbook moaenu
Si 1512
Undposasn
nabopatopua no
6buonorum
JKuBple CHCTEMBI B UX
. 1 (yyeHunyeckasn)
CBOIiCTBA
HoyTt6yk M3BM
RAYbook mogenn
Si 1512
Undposan
YpoBHeBas nabopatopus no
OpraHHU3aLHs )KUBBIX 1 6uonormu
CHUCTEM (yyeHunyeckas)
HoyTt6yk M3BM




RAYbook mogenu
Si1512

Undposasn
nabopaTopua no

Hcropus oTKpsITUA U 6unonorum
HU3y4YEHUS KIIETKH. (yyeHunyeckas)
Knerounas reopust Hoyt6yk MN3BM
RAYbook mogenm
Si 1512
MeTobl MOJIEKYJISIpHOM
1 KJICTOYHON OMOJIOTHH.
Undposasn

[TpakTueckas padota
«M3yueHne MeToa0B

nabopaTopusa no

B 6uonorum
KJICTOYHOU OMOJIOTHH
( ) 0.5 (yueHmnueckas)
oMaTorpa
XpoMaTorpa®us, HoyTt6yk M3BM
aaeKTpOpOpes, RAYbook moaenu
muddepeHnuansHoe Si 1512
LHEHTPU(YyTUPOBAHHUE,
[111P)»
Undposasn
nabopaTtopua no
N 6uonorun
XUMHUYECKHI COCTaB
(yyeHunyeckasn)
KJICTKH
HoyTt6yk M2BM
RAYbook mogenu
Si 1512
MuHepainbHbIe Uudposas




BCIICCTBA KJIICTKHU, X

nabopaTopua no

Ouosoru4eckas pojb 6uonormm
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook mogenn
Si 1512
Opranunueckue Lindpposasn
BEIIECTBA KIETKU — nabopatopus no
oenku. JlabopaTopHas 6unonorum
8 paborta «OOHapyxeHHE 05 (yueHnueckasn)
OEJIKOB C ITOMOILBIO Hoyt6yk MN3BM
Ka4ye€CTBEHHBIX RAYbook moaenu
peakuuiny Si 1512
Undposasn
nabopaTopua no
CpoiicTBa, 6uonormu
9 KJaccu pukanus u (yueHnueckasn)
byHkIMM 6eIKOB HoyT6yk M3BM
RAYbook mogenm
Si 1512
Undposasn
nabopaTopua no
Opranunueckue 6uonorum
10 BEIIECTBA KJIETKH — (yyeHmnyeckasn)
YIJ1€BOABI Hoyt6yk MN3BM
RAYbook mogenu

Si1512




Undposan
nabopartopua no

Opranuueckue 6u1onorum
11 BEIIeCTBA KIETKH — (yueHnueckas)
JIMIONA b HoyTt6yKk MN3BM
RAYbook mogenm
Si 1512
HyxkenHoBbI€ KUCIIOTHI.
JIHK 1 PHK. “”;’p“a“
JlabopaTopHas pabora f1abopatopya no
6uonorun
«ccaemoBanue
12 05 (yueHnueckasn)
E€UHO CIIO
HYKJIEMHOBBIX KHCIIOT, HoyT6yK M3BM
BBIJICJICHHEIX U3 KJIETOK RAYbook Mozen
Pa3IMYHBIX 5i 1512
OpPraHU3MOBY
Uundposan
nabopaTopua no
Crpoenue u pyHkuun 6 parop
nonorum
ATO®. Ipyrue
13 (yueHmnueckan)
HyKJ1e03uaATpUpochaThl
HTD HoyTt6yKk M3BM
( ) RAYbook mogenn
Si 1512
Undposasn
CexBenuponanune JHK. nabopartopus no
14 MeTonabl TEeHOMUKH, 6u1onorum
TPAHCKPUIITOMUKH, (yueHnueckas)
MIPOTEOMUKU Hoyt6yk M3BM

RAYbook mogenm




Si1512

Undposan
nabopartopua no
MeTomhl ¢ oif 6uonorun
TOIBI KTYpHOI
15 AL CTPYKTYP (yueHnueckas)
ouonoruu
HoyTt6yKk MN3BM
RAYbook mogenn
Si 1512
Undposasn
nabopaTtopua no
Turse! KJIETOK. 6uonorun
16 [Tpokapuornueckas (yyeHmyeckasn)
KJIETKA HoyTtbyk M3BM
RAYbook mogenm
Si 1512
CrpoeHnue Undposan
. nabopaTopma no
3YKAPUOTUUECKOU
6uonorun
kieTku. [Ipaktnueckas
17 5 - 0.5 (yueHnueckasn)
abota «3yuenue
p . i . HoyTtbyk M3BM
CBOI/I6CTB KJI€TOYHOM RAYbook mogem
MeMOpaHbD» Si 1512
Undposasn
nabopaTtopua no
18 [ToBepxHOCTHBII 6u1onormu
anmnapar KJIeTKH (yueHnueckasn)

HoyTt6yKk M3BM
RAYbook mogenn




Si1512

OnHoMeMOpaHHBIE
OpPraHOU/IbI KJICTKH.

Undposan
nabopartopua no

6uonorun
[TpakTueckas padbota
19 05 (yueHmnueckan)
«3ydyeHne nBUKEHUS HoyT6yK M3BM
a
HHTOTIASMbI B RAYbook mogenn
PACTUTEINIbHBIX KJIETKAX» Si 1512
[TonyaBTOHOMHBIE
OPraHOU bl KIETKH: LUndposasn
MUTOXOH/IPUH, nabopaTtopua no
IJIaCTUIbI. 6uonorun
20 JlabopaTopnas pabora 0.5 (y4eHnueckan)
«ccaemoBanue Hoyt6yk M3BM
JIa3MOJIN3a U RAYbook moaenu
Jeria3mMoinsa B Si 1512
PaCTUTENIbHBIX KJIETKaX»
Undposasn
nabopaTtopua no
6uonorun
HememOpannblie
21 (yueHmnueckan)
OpraHOMJbI KJIETKH
HoyTt6yKk M3BM
RAYbook mogenn
Si 1512
noposan
Crtpoenue u pyHKkuuU Hudp
22 nabopatopus no

sapa

buonorum




(yyeHmyeckasn)
HoyTt6yk M3BM
RAYbook mogenu
Si 1512

CpaBHUTENBHAS LUmndpposan
XapaKTepUCTUKA KIETOK nabopaTopua no
J3YKapHUoT. 6uonoruu
23 JlabopaTopHas pabora 05 (y4eHnueckan)
«3ydyeHue cTpoeHus Hoytbyk M3BM
KJIETOK pa3JIM4HbIX RAYbook moaenu
OpPraHU3MOBY» Si 1512
AccuMunsums u
JTUCCUMUJISIIUS — JIBE
Undposasn
CTOPOHBI MeTaboIM3Ma.
nabopaTopua no
Turber oOMeHa BEIIeCTB.
6uonoruu
JlabopartopHas pabora
24 " (yueHmnueckas)
«3yuenune
yi . HoyTt6yk M3BM
KaTaJTUTHY €CKOU
RAYbook mogenn
aKTUBHOCTU (PEPMEHTOB Si 1512
(Ha mpuMepe aMuIIa3bl
WJIM KaTajas3bl)»
DepMEHTATUBHBIN LUndposan
XapakTep peakuuii nabopatopua no
KJI€TOYHOTI' O 6uonoruu
25 0.5
MeTadonu3ma. (yueHunyeckas)
JlabGopaTopHas pabora HoyT6yk M3BM

«3yuyenne

RAYbook mogenu




(hepMEHTaTUBHOTO Si 1512
paciienieHus
MEepOKCHU/Ia BOAOPO/Ia B
pacTUTENbHBIX U
JKMBOTHBIX KJIETKaX»
Undposasn
nabopaTtopua no
6uonorun
benkn-akTMBaTOPHI U
26 (yueHnueckasn)
OenKH-MHTUOUTOPHI HoyT6yk M19BM
RAYbook mogenn
Si 1512
Undposan
nabopaTtopua no
N 6uonorun
97 ABTOTpPOQHBIN THUIT (yuermieckas)
oOMEHa BEIICCTB HoyT6yk M19BM
RAYbook mogenn
Si 1512
Undposasn
nabopaTtopua no
6uonorun
28 dorocunres (yueHmnueckas)
Hoyt6yk MN3BM
RAYbook mogenu
Si 1512
29 XeMoCHHTE3. 0.5 Lindposas




JlabGopaTopHas pabora

nabopatopus no

«CpaBHeHHE MPOIECCOB 61onorum
dboTocuHTE3a H (yueHunyeckas)
XEMOCHHTE3a» HoyTt6yk M3BM
RAYbook mogenn
Si 1512
AHa’poOHbIE Lndposan

OopraHu3Mbl. Bunbl

nabopaTtopua no

6uonorun
Opo>KeHuUs.

30 (yueHnueckasn)
JlabopaTopHas pabora HoyT6yk M3BM
«CpaBHeHHE ITPOIIECCOB RAYbook Moen
OpO’KCHHSI U IBIXaHUS Si 1512

Undposasn
AdpOoOHbBIE OPraHU3MBI. naboparopus no
Srams 6uonorun

31 (yueHunueckas)
YHEPreTUYECKOTO HoyT6yk M3BM
oOmeHa RAYbook mogenm

Si 1512

Undposasn
OHeprus MeMOpaHHOT 0 nabopaTopua no
rpajiie€HTa IPOTOHOB. 6uonorum

32 Cunre3 AT®: pabora (yueHunyeckas)
npotoHHOU AT®- Hoyt6yk MN3BM
CHUHTAa3bI RAYbook moaenu

Si 1512

33 Peakiiuu MaTpruaHOTO Undposan




CHHTC3a

nabopaTopua no
6uonorum
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook mogenn
Si 1512

34

Tpanckpunmus —
MaTpUYHbIN CUHTE3
PHK

Undposasn
nabopaTtopua no

6uonorun
(yueHunuyeckas)
HoyTt6yKk M3BM
RAYbook moaenu
Si 1512

35

Tpaucasuus v e€ Tanbl

Undposasn
nabopaTopua no

6uonorun
(yueHunuyeckas)
HoyTt6yKk NM3BM
RAYbook mogenm
Si 1512

36

Konuposanue
aMUHOKHCIOT. Ponb
pubocoM B OMOCHHTE3E
Oenka

Undposasn
nabopatopua no

6uonorun
(yueHunuyeckas)
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512

37

Opranusanus reioma y

Undposasn




MPOKAPHOT U 3yKAPHOT

nabopaTopua no

6uonorum
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook mogenn
Si 1512
Undposasn
nabopaTtopua no
MonexkynsipHbie 6uonormm
38 MEXaHU3MBI KCIIPECCUH (yueHnueckasn)
I'€HOB y DYKapuoT Hoyt6yk M3BM
RAYbook moaenu
Si 1512
Bupycer — Lndposan
HEKJIETOYHBIE (hOPMBI nabopartopua no
JKU3HU U 00JINTaTHBIC 6uonormm
39 Mapa3uThl. 0.5 (yueHunueckasn)
[TpakTuueckas pabora HoyTtbyk MN3BM
«Co3manne MoJienu RAYbook moaenu
BHpYCa» Si 1512
Undposasn
nabopaTtopms no
Bupycusie 3ab6oneBanus 6uonormm
40 4EIIOBEKA, )KNBOTHBIX, (yyeHmnyeckasn)
pacTeHuit Hoyt6yk MN3BM
RAYbook mogenu

Si1512




41

Hanorexnomnoruu B
OHMOJIOrMHU U METULIMHE

Undposan
nabopartopua no

6uonorun
(yueHunuyeckas)
HoyTt6yKk MN3BM
RAYbook mogenm
Si 1512

42

JKU3HEHHBIN UK
KJIETKHU

Undposasn
nabopaTtopua no

6uonoruu
(yyeHunyeckasn)
Hoyt6yk MN3BM
RAYbook mogenm
Si 1512

43

MaTpuuHbIi CHHTE3
JIHK

Uundposan
nabopaTopua no

6uonorumn
(yyeHunyeckasn)
HoyTt6yk M3BM
RAYbook mogenn
Si 1512

44

XPOMOCOMBI.
JlabopaTopHas pabora
«3yyeHrne XxpoMoCoM
Ha FOTOBBIX
MUKpOITpenapaTax»»

0.5

Undposasn
nabopaTtopua no

6uonorun
(yyeHmyeckasn)
HoyTt6yKk M3BM
RAYbook mogenu
Si 1512




Undposan
nabopartopua no

6uonorun
Jlenenue KISTKU —
45 (yueHnueckasn)
MHTO3
HoyTt6yKk MN3BM
RAYbook mogenm
Si 1512
Turms! KJIETOK.
Kapuokunes u Undposan
LIATOKHUHE3. nabopaTtopua no
JlabopaTopnas pabora 6uonorum
46 «Habmonenne MUTO3a B 05 (yueHunueckan)
KJIETKaX KOHYMKA HoyTtbyk M3BM
KOpellka Jiyka (Ha RAYbook mozenu
TOTOBBIX Si 1512
MUKpoOIpernapaTax)»
Undposasn
nabopaTtopua no
6uonorun
Perynsuus »xu3HeHHOro
47 (yueHnueckasn)
UK KIETOK
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512
Undposasn
0 nabopaTtopua no
raHu3M KakK €IUHOe
48 P A 6u1onorum
enoe
(yyeHnyeckan)

Hoyt6yk MN3BM




RAYbook mogenu
Si1512

Undposasn
Txanu pacTeHHl. nabopatopwA no
6uonorun
JlabopaTopHas pabora
49 . 05 (yueHmnueckas)
«3y4yenne TkaHen
. HoyTt6yKk M3BM
PacTEHUID RAYbook mogenm
Si 1512
Undposasn
TxaHu )KUBOTHEBIX U nabopartopua no
4eJI0BEKA. 6uonoruu
50 JlaboparopHas pabora 0.5 (yyeHunueckas)
«M3yueHue TKaHen Hoyt6yk MN3BM
JKABOTHBIX) RAYbook moaenu
Si 1512
Undposasn
Opraunsl. CucteMbl nabopartopusa no
opraHos. JIabopaTopHast 6uonorum
51 pabora «M3yueHune 0.5 (yueHuueckas)
OpPraHoOB LIBETKOBOI'O Hoyt6yk MN3BM
pacTeHus» RAYbook moagenu
Si 1512
Undposasn
nabopaTopua no
52 Ornopa Tena opraHu3MOB 6uonorum
(yyeHnyeckan)

Hoyt6yk MN3BM




RAYbook mogenu
Si1512

53

HBI/I}KCHI/IG OpraHu3mMoB

Undposasn
nabopaTopua no

6uonorun
(yyeHunyeckas)
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512

54

IIntaHne opraHu3MoB

Undposasn
nabopaTopua no
6uonorum
(yyeHunyeckas)
HoyTt6yKk M3BM
RAYbook mogenu
Si 1512

55

ITutanre MO3BOHOYHBIX
JKUBOTHBIX.
[TumeBapuTenbHas
CHCTEeMa YeoBeKa

Undposasn
nabopaTtopua no

6uonorun
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512

56

JIpIxaHue opraHu3MoB

Undposasn
nabopaTopua no
6uonorum
(yyeHnyeckan)
Hoyt6yk MN3BM




RAYbook mogenu
Si1512

57

HI)IXaHI/Ie IIO3BOHOYHBIX
JKNBOTHBIX U YCJIOBCKa

Undposasn
nabopaTopua no

6uonorun
(yyeHunyeckas)
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512

58

TpaHcnopT BELIECTB y
OpraHU3MOB

Undposasn
nabopaTtopua no
6uonorum
(yyeHunyeckas)
HoyTt6yKk M3BM
RAYbook mogenu
Si 1512

59

Kposenocnas cucrema
MO3BOHOYHBIX
’KHUBOTHBIX M YeIOBeKa

Undposasn
nabopaTtopua no

6uonorun
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512

60

Brinenenue y
OpraHU3MOB

Undposasn
nabopaTopua no
6uonorum
(yyeHnyeckan)
Hoyt6yk MN3BM




RAYbook mogenu
Si1512

61

3ammra y Opranu3MoB

Undposasn
nabopaTopua no

6uonorun
(yyeHunyeckas)
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512

62

NMMyHHas cucrema
YelroBeKa

Undposasn
nabopaTopua no
6uonorum
(yyeHunyeckas)
HoyTt6yKk M3BM
RAYbook mogenu
Si 1512

63

Pa3zgpaxxumocTs u
peryJsius y
OpraHU3MOB

Undposasn
nabopaTtopua no

6uonorun
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512

64

I'ymopanbshas
perymsus u
SHAOKPUHHAS CUCTEMA
JKUBOTHBIX U YEJIOBEKA

Undposasn
nabopaTopua no
6uonorum
(yyeHnyeckan)
Hoyt6yk MN3BM




RAYbook mogenu
Si1512

65

DopMbI pa3MHOKEHUS
OpraHU3MOB

Undposasn
nabopaTopua no

6uonorun
(yyeHunyeckas)
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512

66

[TonoBoe pa3sMHOKEHUE

Undposasn
nabopaTtopua no
6uonorum
(yyeHunyeckas)
HoyTt6yKk M3BM
RAYbook mogenu
Si 1512

67

Meiios

Undposasn
nabopaTtopua no

6uonorun
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512

68

l'ameTorenes.
OO6pazoBanue u
pa3BUTHUE MOJOBHIX
kietok. JlabopatopHas

0.5

Undposasn
nabopaTopua no
6uonorum
(yyeHnyeckan)
Hoyt6yk MN3BM




pabora «M3yueHue RAYbook mozenu
CTPOCHHUS MOJIOBBIX Si 1512
KJIE€TOK Ha T'OTOBBIX
MUKpOIpenapaTax»
Undposasn
nabopaTtopua no
NupuBuayansHOE 6uonormu
69 pa3BUTHE OPraHU3MOB (yyeHunueckas)
— OHTOTI'€HE3 Hoyt6yk MN3BM
RAYbook mogenn
Si 1512
Undposan
nabopaTtopua no
3akJiajika OpraHoB U 6uonormu
70 TKaHEH u3 (yueHmnueckas)
3apOJBIIIEBLIX JINCTKOB Hoyt6yk N3BM
RAYbook mogenm
Si 1512
Poct u pazsutne LUmndpposas
’)KUBOTHBIX. nabopatopus no
JlabopartopHas paborta 6uonorum
71 «BbIsBIEHUE TPU3HAKOB 0.5 (yueHnueckasn)
CXOJICTBA 3aPOJIbIIIEH Hoyt6yk M3BM
MO3BOHOYHBIX RAYbook moaenu
KUBOTHBIX» Si 1512
79 PasMHOXeHuE 1 05 Undposas

pa3BUTHE PACTEHUI.

nabopaTopua no




JlabGopaTopHas pabora 6u1onoruu
«CTtpoeHnue opraHoB (yyeHunyeckan)
Pa3sMHOXXEHUS BBICIINX Hoyt6yk MN3BM
pacTEeHHI» RAYbook mogenu
Si 1512
Undposasn
nabopaTtopua no
Hcropus cranoBiieHUS U 61onorum
73 pa3BUTHUA T€HETUKH KaK (yyeHunyeckan)
HayKH Hoyt6yk MN3BM
RAYbook mogenn
Si 1512
OCHOBHBI€C MTOHSTHUS U Hndposas
CHMBOIJIbI T'€HCTHKH. niabopatopwA no
6uonorun
JlaboparopHas pabora
74 05 (yueHnueckasn)
«/Ipozoduna kax HoyT6yK M3BM
00BEKT FGHGTI:I‘ICCKI/IX RAYbook Mozen
HCCJICIOBAHU I » 5i 1512
3aKOHOMEpPHOCTH
HacCJICAOBaHUA LLMd)pOBaH
[IPU3HAKOB. nabopaTtopua no
MoHorubpuaHoe 6uonorum
75 CKpeIlUBaHHUE. 0.5 (yueHnueckasn)
[TpakTuueckas padora HoyT6yk M3BM
"N3yuenue pe3ysbTaToB RAYbook mogenu
MOHOTHOPHUTHOTO Si1512

CKpCUIMBaHHUA Y




Jpo30duiIbr"

Undposasn
LuTomoruueckue niaboparopua no
6uonorum
76 OCHOBE! (y4eHunyeckas)
MOHOTUOPUHOTO
HoyTt6yk M3BM
CKPCHMBATHA RAYbook mogenwu
Si 1512
Undposasn
Ananmsnpyroniee nabopartopua no
CKpelIBaHUE. Guonorym
77 (yueHnueckasn)
Henosroe HoyTt6yk M3BM
IOMHHUPOBAHHEC RAYbook moaenu
Si 1512
I[I/IFI/I6pI/I)1HOC Undposasn
CKpellUBaHue. nabopaTtopua no
[TpakTHueckas padota 6unonorum
78 «M3ydeHne pe3yabTaToB 0.5 (y4eHnueckan)
JTUTUOPUTHOTO HoyT6yk M3BM
CKpPEIIMBAHUSA Y RAYbook mogenm
JPO30(UITB Si 1512
Undposasn
[{utonoruueckue nabopatopua no
79 OCHOBBI JJUTHOPUIHOTO 6uonorun
CKpEeIIMBaHUS (yueHunyeckas)

HoyTt6yk M3BM




RAYbook mogenu
Si1512

80

CrenjieHHoe
HacJIEOBaHUE
MPU3HAKOB

Undposasn
nabopatopus no

6uonorun
(yyeHunyeckas)
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512

81

XpOMOCOMHasl TEOPHsL
HAaCJIeICTBEHHOCTU

Undposasn
nabopaTopua no
6uonorum
(yyeHunyeckas)
HoyTt6yKk M3BM
RAYbook mogenu
Si 1512

82

I'eneruka mmoina

Undposasn
nabopaTtopua no

6uonorun
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook mogenm
Si 1512

83

I'enorun kak 1ej1ocTHasA
cucTeMa

Undposasn
nabopatopwus no
6uonorum
(yyeHnyeckan)
Hoyt6yk MN3BM




RAYbook mogenu
Si1512

Undposasn
I'enernueckuit n1abopatopyA Mo
6uonorun
84 KOHTpOJ‘If pa3BUTHSA (yuennueckas)
pacTeHMil, )KUBOTHBIX U HoyT6yK M3BM
HejoseKa RAYbook mogenm
Si 1512
Undposasn
nabopaTopua no
HN3MeHInBOCTh 6uonormm
85 MpU3HAKOB. Bubl (yueHnueckasn)
U3MEHYMBOCTH Hoyt6yk MN3BM
RAYbook mogenu
Si 1512
Undposasn
nabopaTtopua no
6uonorun
36 Moau pukannonHas (yuermieckas)
W3MEHYUBOCTh HoyT6yk M3BM
RAYbook mogenm
Si 1512
BapuanuonHslii psig u Ludposan
nabopaTopua no
87 BapUallMOHHAs KpUBas. 05 6Honorm
JlabGopaTopHas pabora
(yyeHnyeckan)

«HccaenoBanue

Hoyt6yk MN3BM




3aKOHOMEpPHOCTEN
MOTH(PHUKAITMOHH Ot
M3MEHUYHUBOCTH.
ITocTpoenue
BApUALIMOHHOTO pAJia U

BAPUALIMOHHOW KPHUBOW»

RAYbook mogenu
Si1512

Undposasn
nabopaTtopua no
I'emoTnmmueckas paTop
6buonorum
N3MCHYHNBOCTb.
88 Ko6 (yueHmnueckas)
OMOWHATHUBHAS
Hoyt6yk MN3BM
N3MCHYHNBOCTD RAYbook mogem
Si 1512
MyTaimonHas LUundposasn
W3MEHYHUBOCTb. nabopaTopuaA no
[TpakTueckas padbota 6uonorum
89 «MyTanuu y 05 (yueHmnueckan)
Jpo30duIibl (Ha HoyTtbyk M3BM
T'OTOBBIX RAYbook moaenu
MUKpOIIpenapaTax)» Si1512
Undposasn
nabopaTtopua no
3aKOHOMEpPHOCTH paTop
6uonorun
MYTalliOHHOT O
90 3 (yueHmnueckas)
mmporecca. DIUTCHEeTHKa
pot HoyTtbyk N3BM
M SIIMTCHOMMKA RAYbook moze

Si 1512




I'enernka yenoBekxa.

Undposan
nabopartopua no

6uonorun
[TpakTueckas padbota
91 05 (yueHmnueckan)
«CocTaBlICHUE B aHAIIN3
. HoyTt6yKk MN3BM
POZLOCIIOBHOM RAYbook mogenm
Si 1512
Undposasn
nabopaTtopua no
N 6uonorun
MeToapl METUITUHCKOM
92 (yueHmnueckas)
FeHETHUKHU
Hoyt6yk MN3BM
RAYbook mogenm
Si 1512
Uundposan
3HaYcHHE MEIUILIMHCK O nabopatopus no
FeHETUKHU B 6uonormm
93 IPEAOTBPAIEHUN U (y4eHnyeckas)
JICYEHUU T'€HETUY ECKUX Hoyt6yk N3BM
3a00J1€BaHUH YeIoBeEKa RAYbook mogenu
Si 1512
OCHOBHBIC TOHSATHS LUndposasn
CEJICKLIUH. nabopaTtopua no
JlabopaTopHas pabora 6uonorum
94 «3y4yeHue copToB 05 (yyeHnyeckasn)
KYJIbTYPHBIX paCTEHUMN U Hoyt6yk M3BM
IOPOJT TOMAIIIHAX RAYbook mogenm
KUBOTHBIX» Si 1512




MeTobl celIeKIIMOHHON

Undposan
nabopartopua no

paboTel. JJabopaTopHast 6uonorum
95 | pabGora «13yueHue 0.5 (yueHnueckas)
METOI0B CEJIEKIIUHU HoyTt6yKk MN3BM
pacTeHun» RAYbook mogenwu
Si 1512
Undposasn
nabopaTopuma no
JIOCTHIKEHHUS CEIECKIINU paTop
N 6uonorun
pacTeHU U )KUBOTHBIX.
96 (yueHmnueckas)
[TpakTuueckas padora
v o HoyTt6yk M3BM
«IIpuBUBKa pacTEHUII» RAYbook Mozen
Si 1512
Uundposan
nabopaTopua no
CoxpaHeHue, u3yyeHue 6uonormm
97 U HUCIIOJIb30BaHUE (yyeHunyeckasn)
TCHETUYCCKUX PECYpCOB HoyTtbyk M3BM
RAYbook mogenn
Si 1512
buorexHosorus kak Hndposan
nabopaTtopua no
HayKa U OTpaciib
MPOU3BOJICTBA Guonoruu
08 Hp ’ 5 05 (y4eHnyeckas)
aKTH4ecKas paboTa
IFI 5 p HoyTt6yKk M3BM
«3yueHne oObEKTOB RAYbook Mogent

OHOTEXHOJIOTHI

Si1512




99

OcCHOBHBIE HAITPABJICHUS
CUHTETHUY ECKOI
ounonoruu

Undposan
nabopartopua no
6uonorun
(yueHunuyeckas)
HoyTt6yKk MN3BM
RAYbook mogenm
Si 1512

10

XpOMOCOMHaH U IrCHHasd
HHXXCHCPUA

Undposasn
nabopaTtopua no

6uonoruu
(yyeHunyeckasn)
Hoyt6yk MN3BM
RAYbook mogenm
Si 1512

10

MenuumHckue
OMOTEXHOJIOTHH

Uundposasn
nabopaTopua no

6uonorun
(yueHunuyeckas)
HoyTt6yk M3BM
RAYbook mogenm
Si 1512

10

PesepBHBI ypOK.
[ToBTOpeHue,
000011EHNE,
cucTeMaTu3anusa 3HaHuu

Undposasn
nabopaTopua no

6uonorun
(yyeHunyeckan)
HoyTt6yk M3BM
RAYbook mogenu
Si 1512




OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

135




11 KITACC

Ne

n/
n

Tema ypoka

KoanuecTBo yacos

Bcero
e padoThbI

KoHTpobHbI

IIpakTnuyeckue
padoThI

OobopynoBanue
Touku Pocta

Jara
H3y4YeHHS

DJIeKTPOHHbIE
nu(ppoBbIE
oOpa3oBarejibHbIE

pecypchl

DBOJIIOLIMOHHAS
teopus Y. /lapsruHa

Umndposas
nabopartopua no
6uonorum
(yyeHnueckan)
HoyTbyk M3BM
RAYbook mogenu
Si 1512

JBrxKyiume cuiibl
HBOJIFOLIMH BUJIOB I10
Y. TapBuny

Undposan
nabopartopua no
6uonorum
(yueHunueckasn)
HoyTt6yk M3BM
RAYbook mogenn
Si1512

bopnba 3a
CYIIIECTBOBaHHE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD

Undposasn
nabopartopua no

6uonoruu
(yyeHnueckan)
Hoytbyk M3BM
RAYbook mogenu
Si 1512




Undposan
nabopartopua no

dopMHUpOBaHUE 6uonoruu
CHUHTETHY ECKOM (y4eHnyeckan)
TEOPHUHU 3BOJIIOLIUU HoyTt6yk M2BM
RAYbook mogenn
Si 1512
Undposasn
OTansl nabopaTopusa no
SBOJIFOITUOHHOI'O 6uonoruu
npoiiecca: (yyeHnueckan)
MHUKPODIBOJIIOLIUS U HoyTt6yk M2BM
MaKpO3BOJIFOLMS RAYbook mogenu
Si 1512
Undposan
nabopartopma no
[Monynsmus — 6uonorum
3JIEMEHTapHAS (yyeHnueckan)
€QUHULA DBOJIIOLNHN HoyTbyk M3BM
RAYbook mogenu
Si 1512
3aKOH T'€HETHYECKOr O LUmndpposas
paBHOBecus Jx. nabopaTtopus no
Xapnau, B. BaiinGepra. 6vonorum
JlabGopaTopHas pabora 05 (yyeHnueckan)
«BrIsBICHUE HoyTbyk M3BM
W3MEHYUBOCTHU Y RAYbook mogenu
0co0€ell OHOrO BHUIA» Si 1512




Undposan
nabopartopua no

6uonorum
DneMeHTapHbIe
8 (yueHnueckas)
(akTOpBI IBOTIOLMU
HoyTt6yk M2BM
RAYbook mogenn
Si 1512
Undposasn
nabopartopuma no
DddexT ocHOBaTENS. 6vonorum
9 DddexT OyThUIOYHOT O (y4eHuueckas)
COPJIBILIKA HoyTbyk M3BM
RAYbook mogenu
Si 1512
Undposan
Murparuu. U3omsiun nabopatopus no
. 6unonormm
10 MOy JBIIHH: (yueHnueckan)
reorpaduyeckas, HoyT6yk M3BM
OuoJiornyeckas RAYbook mogent
Si 1512
Undposasn
nabopartopua no
EcrecTBeHHBII 0TOOD 6uonormu
11 — HaIpaBJISIO U N (yueHnueckan)
(bakTOop BOOLUH HoyT6yk M3BM
RAYbook moaenu

Si 1512




Undposan
nabopaTtopua no

6uonormn
12 ITonoBoit oTO0p (y4eHnueckas)
HoyTtbyk M3BM
RAYbook moaenu
Si 1512
[TpucnocobneHHOCTh
OpPraHHU3MOB KakK Und
noposan
pe3yabTaT 1'|a60F:)aTOpVIFI no
MHUKPO3BOIIOLHH. 6UonorMm
JlabopatopHas paboTa
13 . 05 (yueHunyeckas)
Hoyt6yk M3BM
apomop(h030B I/i RAYbook moaenm
uaAnoaanTalui y Si 1512
pacTeHui U
YKUBOTHBIX»
ITpumMepsr
IPUCIIOCOOIECHUH Y Undposas
OpraHnu3MOB: nabopaTopua no
MOP(OITOrHYECKHE, 61ONOrUM
¢du3nosornyeckue,

14 05 (y4eHnueckas)
OHOXMMHYECKHE, HoyT6yk N3BM
IIOBEACHYCCKHEC. RAYbook mogenu
JlaGopatopHas paboTa Si 1512

«[Ipucnocobnenus
OpraHM3MOB U HX




OTHOCHUTCIIbHAsA
I_IeJIeCOO6p3.3HOCTB»

Bupn, ero kputepun u Lndposas
nabopartopma no
CTPYKTypa.
JlabopaTopHas pabora Guonorvm
15 0.5 (yueHunueckas)
«CpaBHeHUE BUOB 110
HoyTt6yk M2BM
Mopdooruueckomy RAYbook mozen
KPUTEPUIO» Si1512
Umndposas
nabopartopua no
6uonorum
16 CrpykTypa Buza (yueHunyeckas)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512
Undposasn
nabopartopma no
BunooGpa3zoBanue kak 6uonormu
17 pe3ynbTaT (yueHwnueckas)
MHUKPODBOJIIOLINN Hoytbyk MN3BM
RAYbook mogenu
Si 1512
Umndposas
CBs3b nabopaTopus no
18 MUKPO3BOJIIOLINY U 6uonorum
SIUIEMHUOJIOT NI (yueHunueckas)

HoyTt6yk M2BM




RAYbook moaenu
Si1512

Undposas
nabopartopma no
Maxpo3BoFOIIHS. patop
6uonorum
ITaneonTonoruueckue
19 (yueHwnueckas)
METO/bI U3y4ECHUS
AR YT HoyT6yk M3BM
IBOMOIIH RAYbook mogenu
Si 1512
Umndposas
nabopartopua no
buoreorpagpuueckue 6vonorum
20 METObI U3y4UEHUS (yyeHnueckan)
3BOJIFOIIUHA Hoytbyk M3BM
RAYbook mogenu
Si 1512
Lmndposas
OMOpHOJIOrHYecKue u nabopartopua no
CPaBHUTEIBHO- 6uonormn
21 Mopdooruueckue (yueHwnueckas)
METO/bI U3Y4YECHUA Hoytbyk MN3BM
IBOIIOIMH RAYbook moaenu
Si 1512
ndposas
MonekynsipHO- Lnép
nabopaTtopusa no
FeHETHYCCKHE,
22 6uonormm
OMOXUMHMYECKUEC U
(yyeHnueckan)

MAaTECMaTHUYCCKHUEC

Hoytbyk M3BM




MCTOAbI U3YUYCHUA

RAYbook moaenu

3BOJIIOLIUU Si 1512
Undposas
nabopartopma no

OO0mue 6uonorum

23 3aKOHOMEPHOCTH (yueHnueckan)

SBOJIFOIIUHA HoyTbyk M3BM
RAYbook mogenu
Si 1512
Umndposas

AanTHBHAS nabopartopua no
6uonorum

24 pafuatii. (yueHunyeckas)

HepaBnomepHOCTB HoyT6yK M3BM

TEMIIOB 3B OJIIOINHI RAYbook Mozenm
Si 1512
Undposasn
nabopartopma no

Hayunsie runoresst 6uonorum

25 TIPOU CX OKJICHUS (yueHwnueckas)

JKM3HU Ha 3eMiie HoyTtbyk M3BM
RAYbook mogenu
Si 1512
Umndposas

JloHayuHbie nabopaTtopusa no

26 MPEICTABJICHUS O 6uonorum
3apOKJIEHUH KU3HU (yyeHnueckan)

HoyTt6yk M2BM




RAYbook moaenu
Si1512

Undposas
nabopartopma no

OCHOBHEBIE 3TaIbI 6uonorumn
27 HEOPraHu4ecKon (yueHnueckan)
SBOJIFOILIMH Hoytbyk MN3BM
RAYbook mogenu
Si 1512
Umndposas
nabopartopua no
6uonorum
I'unore3sl 3ap oK IeHUS
28 (yyeHnueckan)
JKU3HHA
HoyTt6yk M2BM
RAYbook mogenu
Si 1512
Ucropus 3emmu u Uudposas
METOJBI €€ N3yUEHUS. nabopartopua no
JlabopaTopHas pabora 6vonorum
29 «3ydeHue u 05 (yueHwnueckas)
OINHCaHUE Hoytbyk MN3BM
HCKOITIAEMBbIX OCTaTKOB RAYbook moaenu
JPEBHUX OPraHU3MOBY Si 1512
ndposasn
HauanpHEIe STaIlbl Lnép
. nabopaTopus no
30 OpraHU4eCcKOi
6uonorum
SBOIOIIHN

(yyeHnueckan)




Hoytbyk M3BM

RAYbook mogenu
Si 1512
Undposan
nabopartopua no
6uonorum
31 DBOJIOLUS SYKapUOT (yueHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512
OCHOBHBIE 3TaIbI
SBOJIOLIUH Hndposan
nabopartopua no
pacTUTEILHOT O MUPA.
6uonorum
[TpakTuueckas padora
32 05 (yueHnueckas)
«3yuenune
6 . Hoytbyk M3BM
OCcODEHHOCTER . RAYbook moaenu
CTPOCHHUS pacTEHUI Si1512
Pa3HBIX OT/IEIIOBY
Umndposas
nabopartopua no
OCHOBHBIE 3TaIlbI 6uonorum
33 9BOJIIOIIAY KUBOTHOT' O (yueHnueckas)
Mupa HoyTt6yk M2BM
RAYbook mogenu
Si 1512
OBOJIIOLMS JKUBOTHBIX. noposas
34 I 05 Undp

[TpakTHueckas padbota

nabopartopma no




«3yuyeHue 6uonoruu
0COOEHHOCTEH (yueHunueckasn)
CTpOEHUSA HoyTtbyk M3BM
IIO3BOHOYHBIX RAYbook moaenu
JKUBOTHBIX) Si 1512
Undposasn
nabopartopuma no
PazBuTHe XH3HU Ha 6uonorum
35 3emJie 1o 3pam u (yueHwnueckas)
rnepuoaam HoyTt6yk M2BM
RAYbook mogenu
Si 1512
Undposan
nabopartopua no
MaccoBbie BEIMUPAHUS 6uonormu
36 — DKOJIOTHYECKHE (yueHwnueckas)
KPHU3HCHI IIPOIIIOrO HoyTt6yk M3BM
RAYbook mogenn
Si 1512
Undposasn
CoBpeMeHHbII niabopatopus no
N 6uonoruu
37 AKOJIOTHY ECKUU (yueHmeckas)
KpH3HC, Er0
HoyTbyk M3BM
ocobennoctn RAYbook moaenu
Si 1512
38 CoBpeMeHHas cucrema LUndposas




OpPraHUYECKOT0 MUPa

nabopaTtopusa no
6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512

39

OcCHOBHEBIE
CHCTEMATUYECKUE
IPYIIITBI OPraHu3MOB

Umndposas
nabopartopua no

6uonorum
(yyeHnueckan)
HoyTt6yk M3BM
RAYbook moaenu
Si1512

40

AHTpomnonorus —
HayKa O 4eJIOBEKe

Undposas
nabopartopma no

6uonorum
(yueHunueckasn)
HoyTt6yk M3BM
RAYbook mogenu
Si1512

41

Pa3Butune
IIPECTABJICHUN O
IIPOU CX 0K EHUN
YeJIoBeKa

Umndposas
nabopartopua no

6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512

42

MecTto yenoBeKa B

0.5

Undposas




CHCTEME nabopaTopus no
OpPraHUYECcKOro Mupa. 6uonormu
JlaboparopHas pabora (y4eHuueckas)
«M3yueHne HoyTt6yk M3BM
0co0eHHOCTEN RAYbook mosenv
CTPOEHHS CKEJIeTa Si1512
YeJI0BEKa, CBA3aHHBIX
C IPSAMOXOKJICHUEM »
Umndposas
nabopartopua no
6uonoruu
43 Hpmicyiuue ciet (yueHwnueckan)
AHTPONOreHe3a HoyT6yK M3BM
RAYbook mogenu
Si 1512
Undposan
CooTtHomieHHne nabopatopus no
6uonorum
44 OMOJIOTMYCCKUX U (yuenmiecka)
COLIMAJIbHBIX (PAKTOPOB
HoyTt6yk M2BM
B AHTPOIIOI €HE3E RAYbook mozenu
Si 1512
Umndposas
nabopartopua no
45 OCHOBHBIE CTaTUN 6uonormu
aHTPOIIOTEHE3A (yueHwnueckan)

Hoytbyk M3BM
RAYbook mogenu




Si 1512

Undposan
nabopartopua no
6uonorum
ITaneorenernka u
46 (yueHnueckasn)
MajaeoreHOMHUKa
HoyTt6yk M2BM
RAYbook mogenn
Si 1512
Undposasn
nabopartopua no
DOBOIIOIUS 6uonorum
47 COBPEMEHHOTO (yueHnueckan)
YelIoBeKa HoyTbyk M3BM
RAYbook mogenu
Si 1512
Undposan
YenoBeueckue pachl. nabopaTopus no
[IpakTuueckas pabora 6uonorum
48 «M3yuenne 0.5 (yueHnueckan)
SKOJIOTHY €CKUX HoyTbyk M3BM
ajarnTanui 4eJIOBeKay RAYbook mogenu
Si 1512
Umndposas
nabopartopua no
49 Mex 11 CUUTUTMHAPHbIE 6uonorum
METO/Ibl AHTPOM OJIOTUH (yyeHnueckan)

HoyTt6yk M3BM
RAYbook mogenn




Si 1512

Undposan
nabopartopua no
6uonorum
50 3apoxaeHue n (yueHnueckasn)
pa3BUTHE DKOJIOTUU
HoyTt6yk M2BM
RAYbook mogenn
Si 1512
Undposasn
MeToabl 3KOJIOTHH. nabopaTopus no
JlabopaTopHas pabora 6vonorum
51 «3yuenue MeTo10B 0.5 (yueHnueckan)
3KOJIOTUY €CKUX Hoytbyk M3BM
HUCCIIETOBAHUN RAYbook mogenu
Si 1512
Undposan
nabopartopma no
3HaucHUE 6uonorum
52 AKOJIOTHYECKUX (yyeHnueckan)
3HAHWH JJIs YeI0BEKa HoyTbyk M3BM
RAYbook mogenu
Si 1512
Umndposas
nabopartopua no
53 DKOJIOTHYECKHUE 6uonormu
(dakTopsI (y4eHuueckas)

HoyTt6yk M3BM
RAYbook mogenn




Si 1512

Abuotudeckue
dakTopsl. CBeT Kak

Undposan

HKOJIOTMYECKUH naboparopus no
daxTop. 6uonorum

54 | JlaGopartopHas paGora 0.5 (y4eHunueckas)
«BrisaBienue Hoytbyk MN3BM
IIPUCIIOCOOIEHU I RAYbook moaenu
OpPraHu3MOB K Si 1512
BIIMSTHUIO CBETa»
AbuoTtnueckue
(bakxTOopBHl.
Temneparypa kak Lindposas
3KOJOTHYECKHUH nabopaTtopusa no
dbakrop. 6vonorum

55 JlaboparopHas pabota 0.5 (yueHnunyeckas)
«Br1siBICHUE Hoytbyk M3BM
prcrocobIeHuit RAYbook moaenu
OpPraHun3MOB K Si 1512
BITMSTHUIO
TEMIIEPaTypbD»
AOuoTtnueckue Lndposas
dakropsl. Bnaxxnoctsb nabopatopus no
KaK 9KOJIOTHYeCKU 6vonoruu

56 0.5
dakrop. (y4eHuueckas)

JlabGopaTopHas pabora
«AHaTOMHUYECKHE

HoyTt6yk M2BM
RAYbook mogenu




0CcO00EHHOCTH
pPacTEeHM U3 pa3HbIX
MECT OOUTAHUSD

Si 1512

57

Cpensl obutanus
OpraHu3MOB

Undposas
nabopartopuma no
6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenn
Si 1512

58

buonoruueckue
PUTMBI

Umndposas
nabopaTtopusa no

6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si1512

59

Kuznenusie GopMsI
OpraHu3MOB

Undposasn
nabopartopma no
6uonorum
(yyeHnueckan)
HoyTt6yk M3BM
RAYbook moaenu
Si1512

60

buotnueckue pakTopbl

Undposas
nabopaTtopusa no

éuonorum
(yyeHnueckan)




Hoytbyk M3BM

RAYbook mogenu
Si 1512
3HaucHUE Lndposas
nabopartopua no
OMOTHYECKUX
N . 6uonorum
B3aHMMOJACHCTBHI T
61 (yueHnueckas)
CYIIIECTBOBAHMUS
yi HoyTt6yk M2BM
OpPTraHH3MOB B Cpelie
2 ped RAYbook mogenu
oOuTaHus 5i 1512
Umndposas
nabopartopua no
DKOJIOTHYECKHUE 6uronorun
62 XapaKTePU CTUKH (yueHnueckas)
ONYJIALUY HoyTtbyk M3BM
RAYbook mogenu
Si 1512
ndposan
OCHOBHEBIE TOKa3aTEIN Hndp
nabopartopma no
MOy JISIIIUN:
6uonorum
YHUCJIEHHOCTb,
63 (yueHnueckas)
IUIOTHOCTB,
HoyTt6yk M2BM
BO3pacTHAs M II0JIOBas
P RAYbook mogenu
CTPYKIypa Si 1512
OCHOBHEBI€ ITOKA3aTEIN LUundposasn
64 MONYJISALNU: nabopaTopus no
pOXIaEMOCTB, 6uronorun
[IPUPOCT, TEMII POCTA, (yueHunueckan)




CMEPTHOCTD, Hoytbyk M3BM
MUTpaluu RAYbook mogenu
Si 1512
Undposan
nabopartopua no
6uonorum
DKoJoruyeckas
65 (yueHnueckas)
c a 1o
TPYRIYPa HOty BT HoyTbyk M3BM
RAYbook mogenu
Si 1512
Umndposas
nabopartopua no
6uonorum
JlnHamMuKka nonyisiquu
66 . (yueHnueckas)
U €€ perysmus
peryIit HoyTtbyk M3BM
RAYbook mogenu
Si 1512
Undposasn
6
Kpussie pocrta N1ab0paTopnA no
6uonorum
YHUCIEHHOCTH
67 (yueHnueckas)
nonyssiuu. Kpuseie
HoyTt6yk M2BM
BRDKHBARIA RAYbook mogenu
Si 1512
DKonoruyeckas HuIIa Uundposan
Buaa. JlabopaTopHas nabopaTopus no
68 0.5
pabora 6vonorum
«[IpucrnocodieHus (y4eHnyeckasn)




CEeMSIH pacTEHUM K
pacceneHuIo»

Hoytbyk M3BM
RAYbook mogenu
Si 1512

69

Bun xak cucrema
MONYJISILIUA

Undposan
nabopartopua no
6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512

70

3aKOHOMEPHOCTH
MIOBEAEHUS U
MUTPAIAN JKUBOTHBIX

Umndposas
nabopartopua no
6uonorum
(yyeHnueckan)
HoyTtbyk M3BM
RAYbook mogenu
Si1512

71

Coo01ecTso
OpPraHu3MOB —
OHOLIEHO3

Undposasn
nabopartopma no
6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512

72

DKocucTemMa Kak
OTKpBITasi CHCTEMA

Undposan
nabopaTtopusa no

éuonorum
(yyeHnueckan)




Hoytbyk M3BM
RAYbook mogenu
Si 1512

Undposan
nabopartopua no

Kpyrosopor Bemects 6uonorum
73 W IIOTOK DHEPIUH B (yyeHnueckan)
3KOCHUCTEME HoyTbyk M3BM
RAYbook mogenu
Si 1512
Umndposas
nabopartopua no
6uonorum
OcCHOBHBIE IIOKa3aTeIn
74 (yueHnueckan)
3KOCHCTEMBI
HoyTtbyk M3BM
RAYbook mogenu
Si 1512
Undposasn
nabopartopma no
6uonorum
DKOJIOTHYECKHE
75 (yueHnueckas)
UPAMUJIBI
HoyTt6yk M2BM
RAYbook mogenu
Si 1512
HN3meHenns Hndposan
nabopaTtopusa no
76 COo00IIEeCTB —
6uonorum
CYKIIECCUU

(yyeHnueckan)




Hoytbyk M3BM

RAYbook mogenu
Si 1512
Undposan
[Ipuponnsie nabopaTopusa no
OKOCUCTEMBI. 6uonorum
77 DKOCHCTEMBI 03€p U (yyeHnueckan)
peK. DKOCUCTEMBI HoyT6yK M3BM
MOpEN U OKEAHOB RAYbook mogenn
Si 1512
Umndposas
[Tpupoausie nabopaTopus no
3KOCUCTEMBI. 6uonorum
78 DKOCUCTEMBI TYHD, (yueHnueckan)
JIECOB, CTEMEw, HoyTtbyk M3BM
[IYCTBIHb RAYbook mogenn
Si 1512
Undposasn
nabopartopma no
6uonorum
AHTpONOreHHbIE
79 (yueHnueckas)
SKOCHUCTEMBI HoyT6yk M9BM
RAYbook mogenu
Si 1512
YpO03KOCHCTEMBI. Undposas
80 [TpakTuueckas padora 0.5 nabopaTopus no

«3ydyenue u
ONUCaHUE

6uonorum
(yueHunueckasn)




ypOO3KOCHCTEMBI» HoyTbyk M3BM
RAYbook mogenu
Si 1512
3aKOHOMEpPHOCTU Hnéposas
T — nabopatopwua no
OCHOBHBIX Guonorum
81 B3aMMO/IEH CTBUM (yuermeckan)
HoyTt6yk M2BM
OprafHsMos B RAYbook mogenn
3KOCHCTEMaX Si1512
MexaHu3MBbI
BO3ACUCTBHUSI Umndposan
3arpsi3HEHUN pa3HBbIX nabopaTopus no
TUIIOB Ha 6uonorum
82 CyOOpraHu3MeHHOM, (yueHunyeckas)
OpPraHu3MEHHOM, HoyTtbyk M3BM
MONYIALUOHHOM U RAYbook moaenu
3KOCHUCTEMHOM Si 1512
YPOBHSX
Umndposas
nabopartopua no
buocdepa — 6vonoruu
83 oOrIerianeTapHas (yueHwnueckas)
000J10uKa 3eMIn HoyT6yK M3BM
RAYbook mogenu
Si 1512
84 Yuenwne B. U. Lindposas




Bepnanckoro o
ouocdepe

nabopaTtopusa no
6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512

85

3aKOHOMEpPHOCTU
CYIIIECTBOBAHHMS
ounochepnr

Umndposas
nabopartopua no

6uonorum
(yueHunueckasn)
HoyTt6yk M3BM
RAYbook moaenu
Si1512

86

Kpyrosoports! Beniects
1 OMOTre€0XUMHUYECKIE
[TUKJIBI

Undposas
nabopartopma no

6uonorum
(yueHunueckasn)
HoyTt6yk M3BM
RAYbook mogenu
Si1512

87

30HAIILHOCTh
o6uocheprr. OcHOBHBIE
OMOMBI CYIIH

Umndposas
nabopartopua no

6uonorum
(yueHunueckasn)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512

88

YcTOHYNBOCTD

Undposas




ounochepbr

nabopaTtopusa no
6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512

89

DKOJIOTUYECKHE
KPU3HCHI U KX
MIPUYHHBI

Umndposas
nabopartopua no

6uonorum
(yyeHnueckan)
HoyTt6yk M3BM
RAYbook moaenu
Si1512

90

BoznelictBue
yenoBeka Ha ouochepy

Undposas
nabopartopma no

6uonorum
(yueHunueckasn)
HoyTt6yk M3BM
RAYbook mogenu
Si1512

91

AHTpOnOreHHoe
BO3JICHCTBHE HA
pacTUTEINIbHBIN U
JKUBOTHBIA MUP

Umndposas
nabopartopua no

6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512

92

OxpaHa npuposl

Undposas




nabopaTtopusa no

6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512
Umndposas
OCHOBHBIE MTPUHIIHITBI nabopatopw o
. 6uonorum
YCTOMYMBOIO pa3BUTHS
93 (yyeHunueckan)
4yeJIOBEYECTBA U HoyT6yk M3BM
HPHPOAT RAYbook moaenu
Si 1512
Undposas
PanmonansHoOe nabopaTtopusa no
[IPUPOAON OJIb30BAHUE 6unonorun
94 Y COXpaHEHHE (yyeHwnueckan)
OMOJIOTHYECKOr O HoyTt6yk M3BM
pa3zHooOpa3zus 3eMiu RAYbook moaenu
Si 1512
Umndposas
nabopartopua no
O06o0mIeHNE IO TEME 6uonorum
95 «MHKpO3BOITIOLHS 1 (yyeHnueckan)
€€ pe3ynbTaTbD) HoyTbyk M3BM
RAYbook mogenu
Si 1512
96 O0o001IeHNE TIO TEME Undposas




«Makpo3BOJIIOIUS U

nabopaTtopusa no

€€ pe3yabTaThl» 6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512
Umndposas
nabopartopua no
O06o06mIeHne IO TEME patop
6uonorum
«IIpoucxoxaenue u
97 (yyeHunueckan)
a3BUTHUE KU3HU Ha
g HoyTt6yk M3BM
eMae» RAYbook moaenu
Si 1512
Undposas
abopaTtopua no
OO6o0mIeHNE IO TeMe N1aboparopuA n
6uonorum
«IIpoucxoxaeHue
98 (yueHmnueckasn)
YeJIoBEKa —
HoyTt6yk M3BM
AHTPOIIOTEHE3 RAYbook mozenu
Si 1512
Umndposas
nabopartopua no
O06o0mIeHNE IO TEME patop
«3Konorus — Hayka o Guonorum
99 e (yueHunyeckasn)
B3aMMOOTHOIICHUIX
HoyTt6yk M2BM
OPTatismMos RAYbook mogenu
Si 1512
10 O0o001IeHNE TIO TEME Undposas




«Opranusmsl U cpena
oOuTaHUs

nabopaTtopusa no
6uonorum
(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si 1512

10

O0001IeHE TT0 TEME
«IKOJIOTHS BUIOB U
MOMYJIALU A

Umndposas
nabopartopua no

6uonorum
(yyeHnueckan)
HoyTt6yk M3BM
RAYbook moaenu
Si1512

10

O0001IEeHNE TTO TEME
«buocdepa —
riao0aabHast
IKOCHCTEMAY

Undposas
nabopartopma no
6uonorum
(yueHunueckasn)
HoyTt6yk M3BM
RAYbook mogenu
Si1512

OBLIEE KOJIMYECTBO
YACOB I10 ITPO'PAMME

102

7.5

HPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHON MTPOIT'PAMMBI CPEJHET O OBIIIET'O OBPA3OBAHUS




Kox nposepsiemoro
TpeOOBaHUS

IIpoBepsiemMble TPeOOBAHUA K NIPeAMETHBLIM Pe3y/1bTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTe/IbHOM
NporpaMMbl CpeHero o0uero oopa3oBaHus

CdhopMupoBaHHOCTH 3HAHUN O MECTE U POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUU
COBPEMEHHOW €CTECCTBEHHOHAyYHON KapTHHBI MHpa, B IIO3HAHUM 3aKOHOB IPUPOABI U PELICHUH
KU3HEHHO BaXKHBIX COIMAIbHO-3TUYECKUX, IKOHOMUYECKHX, DKOJOTHYECKUX MPOoOJieM uerloBeyecTBa, a
TaKXE€ B PELIEHUH BOINPOCOB PAllMOHAJIBHOIO IMPHUPOIONOIb30BaHUSA, B (POPMUPOBAHUM LIEHHOCTHOIO
OTHOILIEHUS K IIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIA/€ POCCUICKUX U 3apyOekKHBIX YUEHBIX — OMOJIOr OB B
pa3BuTHe OUOJIOTUU

Bnagenue cucrtemoii 3HaHUN 00 OCHOBHBIX METOJIAX HAyYHOrO TO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOrMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U JKOCHUCTEM (OmucaHue, M3MepeHHe, MPOBEICHHE
HaOII0ICHMIT ); CITOCOOAMU BBISIBJICHHS U OLICHKH aHTPOIIOT €HHBIX U3MEHEHU I B TIPUPOJIE.

YMeHue BBIBUTATh THUIOTE3bI, MPOBEPATh MX IKCIHEPUMEHTAIBHBIMH CpEICTBaMHU, (OPMYIHUPYS Lelb
WCCIIEOBAHUs, AHAJM3UPOBATH ITOIYYEHHBIEC PE3YJIbTATHI U J1€JaTh BHIBO/BI.

BrisiBiieHHE 3aBUCIMOCTH MEXIY MCCIEyeMbIMU BEIMYMHAME, OOBSICHEHHE TTOJTYYCHHBIX Pe3yJIbTaTOB U
(hopMynupoBaHKE BHIBOJOB C MCIIOJIb30BAHUEM HAYYHBIX MOHSTUH, TEOPUN U 3aKOHOB

YMeHue BIaleThb CHUCTEMOW OWOJIOTMYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE
OMOJIOTMYECKHE TEPMUHBI U TIOHATHS (3KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BU]I, TOMYJISIIMS, SKOCHCTEMA,
ouorieHo3, Omocdepa; MeTaboIM3M, TOMEOCTa3, KJICTOYHBIA UMMYHHTET, OMOCHHTe3 Oeika, OMOIOIMMepHl,
JTIUCKPETHOCTH, CaMOperyJIsLuys, CaMOBOCIIPOU3BEICHUE, HACJIECTBEHHOCTb, M3MEHYMBOCTD,
SHEPro3aBUCUMOCTh, POCT U PA3BUTHE);

Ouonornueckue Teopuu: kierouHnas teopus T. IlIBanna, M. Illlneiinena, P. BupxoBa; KJIOHaJIbHO-
cenektuBHOro mMmmyHnurera I1. Dpmux, .M. MeunukoBa, XpoMOCOMHasi T€OpUsl HacleACTBEHHOCTH T.
Moprana, 3akoH 3apozsimeBoro cxoactsa K. bapa, spomonuonnas teopus Y. JlapBuHa, CHHTETHYECKAS
TEOpHs IBOJIIOLIMU, Teopusi aHTpornorene3a Y. Jlapsuna; teopus Ouoreornenoza B.H. CykauéBa; yueHue
H.M. BaBumoBa o 1eHTpax MHOrooOpasusi U MPOUCXOXKICHUS KYJIbTYpHBIX pacTeHuii, yuenue A.H.
CeBepl10Ba 0 MyTAX U HAIIPaBJICHHUSIX 3BoJfonnH, yuenune B.M. Bepuanckoro — o 6uocdepe);

3aKOHBI (€IMHOOOpa3usi TOTOMKOB IEPBOTO TOKOJICHHS, pACIICIUICHUS TPU3HAKOB, HE3aBHUCHUMOTO
HacyenoBaHus npu3HakoB ['. MeHens; clemieHHOro Hacjae10BaHusl IPU3HAKOB U HAPYIICHHS CLICTUICHHS




resoB T. Moprana; roMoioruyeckux psaoB B HacieacTBeHHoOW wu3MeHuunBoctd H.M. Baswiosa;
remerndeckoro paBHoBecusi JIx. Xapaum u B. BaiinGepra; 3aponsimeBoro cxonactsa K. bopa;
Oouorenernueckuii 3akoH . ['exkens, . Mromiepa);

HOPUHLHUIBI (YUCTOTHI FTAMET, KOMIJIEMEHTAPHOCTH);

npaswia (Muaumyma tO. JInGuxa, 3K0I0rndeckoi mupaMusl Yuces, OMoMacchl U SHEPTUN);

runore3sl (koarepBatHoi A.M. Omnapuna, nepsuyHoro Oynpona JIx. XompeiitHa, mukpocgep C. dDokca,
pubo3uma T. Yek)

YMeHue peuiath NOUCKOBbIe OMONIOTMYECKUE 3aJJaui; BbISBJIATh IPUUMHHO-CIICICTBEHHbIE CBSI3H MEXIY
UCCIelyeMbIMA OMOJIOTMYECKUMU O0BEKTAMH, NMPOLIECCAMH U SIBJICHUSIMU; JI€/1aTh BBIBOJBI U MPOTHO3bl Ha
OCHOBaHMU MOJIyYEHHBIX PE3YyJIbTaTOB;

COCTaBJIAITh T€HOTUIIMYECKUE CXEMbl CKpELIMBAaHMsA MAJIs pa3sHbIX TUIIOB HACJIEIOBaHUSA IPU3HAKOB Yy
OpraHU3MOB, COCTaBJISITh CXEMBI IEPEHOCA BELIECTB M SHEPIMU B AKOCHCTEMax (LIeNU MUTAHMS, MHILIEBbIC
CETH)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3U MEXKIY CTPOCHMEM M (PYHKUMSIMU: OPraHOWJOB, KJIETOK Pa3HbIX
TKaHell, OpraHaMl U CUCTEMaM{ OPraHOB Y PACTEHUH, )KMBOTHBIX M YeJIOBEKa; MEXay 3TaraMu oOMeHa
BEILIECTB; 3TalaMH KJIETOYHOTO IMKJA M >KU3HEHHBIX IMKJIOB OPraHM3MOB; 3TalaMH 3MOpPUOHAIBHOTO
pa3BUTHUS; TEHOTUIIOM U (GeHOTUNoM, (GEeHOTUNIOM U QakTopaMu cpenbl OOMTaHUsS; MpoleccaMu
SBOJIIOIMY; JBWXKYIIMMH CUJIAMH  aHTPOIOTE€HE3a; KOMIIOHEHTaMH  DPA3JIMYHBIX JKOCUCTEM U
IPUCTIOCOOJICHUSIMHE K HUIM OpPraHH3MOB

YMeH#ue BBICISATh CYIECTBEHHBIC TPH3HAKU:

CTPOCHHUS BHPYCOB, KJIETOK MPOKAPHOT M IYKAPHOT; OJHOKJIETOUYHBIX M MHOTOKJIETOUYHBIX OPTraHU3MOB,
BUJIOB, OMOr€OLIEHO30B, KOCHCTeM U Ouochepbl; CTPOCHUS OPraHOB M CHCTEM OpPraHOB PACTCHHIA,
KUBOTHBIX, YEJIOBEKA; IPOIECCOB IKHU3HEACATCIPHOCTH, NPOTEKAIOMMX B OpPraHW3Max pacTeHUH,
JKUBOTHBIX M YEJIOBEKA; OMOJIOTMYECKUX MPOIECCOB: OOMeHa BemecTB (Merabonusm), MHGOpMAIUU H
NPEBPAILCHUS dHEPIHH, OPOXKEHUS, aBTOTPO(HOI0 U TeTepOTPO(HOro TUIIOB NMUTAHUS, (OTOCHHTE3a U
XEMOCHHTE3a, MHTO3a, Mel03a, TaMeTOreHe3a, SMOpHOreHe3a, IOCTAIMOPUOHAIBLHOTO Pa3BUTHS,
pPa3MHOXXEHUS, WHIUBUIYaJbHOTO Ppa3BUTHS oOpraHu3Ma (OHTOTCHE3a), B3aUMOJICHCTBUS T'CHOB,
reTepo3nca; JCUCTBUI HMCKYCCTBEHHOTO OTOOpa, CTAaOMIM3UPYIOMIETO, ABHXKYIIETO W Pa3phIBAIOIIETO




€CTECTBEHHOr0 0TOOpa; aJIONaTPUYECKOro U CUMIATPUUYECKOI0 BU000pa30BaHuUs; BIUSHUS JBHUKYIIUX
CUJI DBOJIONMHM Ha TEHO(OHA MOMyJIALUU; MPUCHOCOOTICHHOCTH OPraHW3MOB K Cpeae OOWTaHWMS,
Yyepe0BaHMsI HANPaBJICHUN SBOTIOIMHU; KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX

ChopMUpOBaHHOCTh yMEHHUsSI BBIJCISATH CYIIECTBEHHBIC NPU3HAKH BHUPYCOB, KIIETOK MPOKAPHUOT U
JYKapHoOT;, OMHOKJETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB, OMOTEOIICHO30B M JKOCHCTEM;
OCOOEHHOCTH TIPOIIECCOB OOMEHa BEIIECTB W TPEBPAICHUS DSHEPruu B KJETKe, (OTOCHHTE3a,
MJIACTUYECKOT0 M SHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, ME03a, OIJIOIOTBOPEHUS, Pa3BUTHUS
U Pa3MHOXKEHHsI, MHIMBUyallbHOTO pPa3BUTHUS OpraHu3ma (OHTOreHes3a), OOpbOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOr0 0TOOpa, BU1000pa30BaHMsl, MPUCIOCOOIEHHOCTH OPraHU3MOB K cpezie OOMTaHus, BIUSHUSI
KOMITIOHEHTOB 3KOCHCTEM, aHTPOMOTCHHBIX M3MEHEHUU B SKOCHCTEMAax CBOEM MECTHOCTH, KPyrOBOPOTa
BEIIECTB U PEBpaleHHsI SHEPTUH B Onocdepe

VYMeHHne HCIO0Nb30BaTh COOTBCTCTBYIOIIIUEC ApPryMCHTHI, 6I/IOJ'IOFI/I‘-IGCKyIO TCPMUHOJIOTUIO U CHUMBOJIMKY
JJI1 10Ka3aTCJIbCTBA pOACTBA OPraHM3MOB PA3HBIX CUCTCMATUYCCKUX I'PYIIII; B3aUMOCBA3U OpPraHu3MOB U
CpCabl O6I/ITaHI/I$I; CANHCTBA YCJIOBCUYCCKUX pac; H€O6XOI[I/IMOCTI/I 300pOBOTO 06pa3a KHN3HH, COXpPaHCHUA
pa3H006pa3I/I$1 BHJIOB 1 DKOCUCTEM KaK YCJIOBHA COCYIICCTBOBAHUSA IMPHUPOABLI M YEJIOBCUCCTBA

YMeHue KpUTHYECKH OLEHHBaTh HHQPOpPMAalMI0 OWOJOrMYECKOro COJAEp)KaHHs, HHTEpIpEeTUPOBATh
9TMUYECKUE aCHEeKThl COBPEMEHHBIX MCCIEIOBaHUNW B OHOJIOTMH, MEIUIUMHE, OHOTEXHOJOTUU;
paccMaTpuBaTh TJ100aIbHbBIE IKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATh 110 OTHOLIEHHUIO K

HUM COOCTBEHHYIO MO3UIHIO

INHEPEYEHD 9JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbBIX HA EI'D 110 BUOJIOT'UHN

Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUS
1 buonorus xak HayKa. JKuBrIle cucTeMBI M UX HN3Y4YCHUC
11 CoBpeMeHHasi OnoJIorus — KOMIUIEKCHAsI HayKa. buosiornueckue Hayku U M3ydaeMble UMH MpoosieMbl. yHaMeHTalbHBbIE,

MPUKIIAJHBIC U ITONCKOBLIC HAYYHBIC NCCIICAOBAHUS B OHoJIOTH .




3HadyeHue OHONOrMM B (OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyyHOM KapTuHbI Mupa. [Ipodeccuu, csizaHHbIE C
Ouonoruell. 3HaueHUMe OHOJOTMU B MPAKTUUECKON JEATENPHOCTH YEJIOBEKAa: MEIUIMHE, CEIbCKOM XO3SIMCTBE,
IIPOMBILUIEHHOCTH, OXPaHe MPUPOJIbI

1.2

JKuBble cuCTEeMBI Kak mpeaMeT Hu3ydeHHs Owojoruu. CBOHCTBAa J>KMBBIX CHCTEM: CIUHCTBO XHMHYECKOI'O COCTaBa,
JIUCKPETHOCTh W  IIEJOCTHOCTb, CJOXXHOCTh U  YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHu3aIusil,
CaMOBOCHPOU3BEICHHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U pa3BUTHE.

YPpOBHU OpraHM3aliy )KUBbIX CUCTEM: MOJEKYJIIPHBIN, KJIE€TOUYHBIA, TKAHEBBIA, OPraHU3MEHHbIN, OMYJISIIMOHHO -BUIOBOM,
AKOCUCTEMHBIN (OuoreorneHoTHYeckuit), Owocdepubrii. IIporecchl, mpoucxonsdimuye B JKUBBIX cucTeMax. OCHOBHBIE
NpU3HaKK >kuBoro. JKu3Hb Kak ¢hopma CynieCTBOBaHUS MaTePUHU

1.3

Mertonpl Ouonornueckoil Hayku. HaOmroneHue, n3MepeHHe, SKCHEPUMEHT, CHUCTeMaTH3alus, MeraaHainu3. [loHsatue o
3aBUCHUMOW M He3aBHCHUMOM mnepemeHHoM. [limanupoBanue skcnepuMenTa. [loctanoBka u mpoBepka runote3. HynmeBas
runore3a. [lonstue BbHIOOpKM U €€ nocToBepHOCTh. Pa3zdpoc B Ouonornyeckux JaHHBIX. OILlEHKa JOCTOBEPHOCTH
NIOJyYEHHBIX pe3ynbTaToB. IIpHunHbI HCKa)KEHUsI pE3yJIbTaTOB K CcIepUMEHTA. [IOHATHE CTATHCTUYECKOTI O TECTa

Kiterka xkax Ouonorudeckas cucremMa

2.1

Knerka — cTpykTypHO-(GYHKIIMOHATBHAS €IWHUIA KUBOTO. VcTopusi oTKphiThs KieTku. Paboter P. 'yka, A. JleBeHryka.
Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos). OcHOBHbBIE TOJ0KEHUSI COBPEMEHHOMN KJIETOYHON TEOPHH.
MeToabl MONEKYJIIPHON U KJIETOYHON OMOJIOTHMH: MUKPOCKOMNUS, XpoMaTorpadus, a1ekTpodopes, METOJ MEUEHbIX aTOMOB,
mddepeHnnanbHoe NEHTPHUPYTHPOBAHNE, KYIbTHBUPOBAHHUE KIETOK

2.2

XUMHUYECKUH COCTaB KJICTKH. Makpo-, MUKPO- M yJIbTPaMUKpoOdJIeMeHThl. Boma u e€ posib Kak pacTBOPHUTENs, pearcHTa,
y4acTue B CTPYKTYPUPOBAHHUH KIIETKH, TEIIOPETYIsIiK. MUHEpabHbIE BEIIECTBA KICTKH, X OMOJOrmdeckasi poib. Poib
KaTHOHOB M aHHOHOB B KJIETKE.

buonornueckue momumepbl. beaku. AMUHOKHCIOTHBIM cocTaB OenkoB. CTPYKTypbl OClKOBOH MoJeKyJjbl. IlepBuuHas
CTpyKTypa Oenka, menTuaHas CBsi3b. BropuuHas, TpeTHdIHAas, YeTBEPTUIHAS CTPYKTYpHI. JleHaTyparusa. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonorudeckue GyHKIuu OCIKOB.

YrieBoasl. MoHOcaxapu/ibl, JHMCaxXapuabl, OJMrocaxapuibl M mojucaxapuabl. OOmUK IJIaH CTPOCHHS W (DUBHKO-
XHUMHYCCKHE CBOMCTBA YTIIEBOMOB. brosiorndyeckre GyHKIIUU YTIIEBOIOB.

Jlunuaer. TuapodpuasHO-THApOPOOHEIE cBoOiicTBA. Knaccudukanus munupoB. Tpurmunepuasl, (Gpocdoaunuabl, BOCKH,




crepoubl. buonornueckue QyHkiuu munuao. OOmmMe CBOMCTBA OMOJIOrHYECKUX MEMOpaH — TEKy4ecCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHUIO, IOJYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. Ctpoenne nykiennoBbix kucinoT. Hykneotuasl. IIpuHIUN KOMIJIEMEHTapHOCTH.
[TpaBuno Yapradda. Crpykrypa JJTHK — nBoitnas cnmpans. Mectonaxoxkaenue u ouonornyeckue ¢pynkiuu JJHK. Bumbr
PHK. ®ynknuu PHK B knetke.

Ctpoenne wmonekynsl AT®. Makpospruueckue cBsizu B Moiekyne AT®. buonornyeckue ¢ynkuun ATO.
BoccranoBneHHbIe TepeHOoCYUKH, uX GyHKIMH B KieTke. CekBenupoBanue JTHK.

CrpykTypHass Ouojorusi: OMOXMMHUYECKHE M OMO(U3MUECKUE HCCIIEOBaHUS COCTaBa U IPOCTPAHCTBEHHOW CTPYKTYpbI
OMOMOJIEKY I

2.3

Tunel KJIETOK: dyKapuoTHUecKas ¥ npokapuotnyeckasi. CTpyKTypHO-(QyHKIIMOHAIbHbIE 00pa30BaHUs KIETKHU.

Ctpoenue npokapuorndeckoil kierku. Kinerounas crenka OGaxrtepuil u apxeil. OCOOEHHOCTH CTPOEHUS TeTepoTpOo(HON U
aBTOTPO(HOI MPOKAPHOTHUECKUX KIETOK. MECTO M poJib IPOKAPHOT B OMOIIEHO3aX.

Crtpoenne u (YHKIHOHUPOBAHHE 3yKapuOTHUecKoW KieTku. IlnmasmaTtuueckas memOpana (ruasmanemma). CTpykTypa
Ia3MaTu4eckod MeMmOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IUIa3MaTHYECKyHd MeMOpaHy: maccuBHBIN (auddysus,
obneruénHas nudy3us), aKTUBHBIN (MIEPBUYHBIA ¥ BTOPUYHBIA aKTUBHBIN TpaHCopT). [loaympoHUIiaeMocTh MEMOpaHBI.
Paborta HaTpuii-kaimeBOro Hacoca. DHAOLUTO3: MUHOLMTO3, (garonuTto3. Dk3omuTo3. Knerounas crenka. CTpykTypa u
(GYHKIIMM KJIETOYHOW CTEHKU PacTeHUH, rprOoB.

Hurommasma. I{uto3ons. [{utockener. JBmxenue uuroriazMbl. OpraHouasl kieTkd. OIHOMeMOpaHHBIE OPTraHOUIBI
KJeTku: sHaomasMatuyeckas ceth (DIIC), ammapatr ['odbIxkH, JTU30COMBI, UX CTpOoeHHE U (QYHKIMH. B3aumocBs3b
OJHOMEMOpaHHBIX OpraHoMAOB KieTku. CTpoeHue rpaHylspHOro perukyiayma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX MeMOpaH. ['nmaakuil (arpaHyispHbIi) sHAOIUIa3MaTHUYEeCKUH peTukyinyMm. CekperopHas (QYHKIMS amnmnapara
I'onpxu. TpaHcropt BeniecTs B KieTke. Bakyonn pactutenbHbix kieTok. Knerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOM bl KIETKH: MUTOXOHAPHH, IJIACTHU/IBI.

Crpoenne u (QyHKUMHM MUTOXOHApPUN M miactuf. IlepBuyHble, BTOPUUHBIE U CIOXKHbIE MIACTHAbI (POTOCHHTE3UPYIOIINX
3YKapUOT. XJIOPOMJIACThI, XPOMOILIACTHI, IEHKOMNIACThl BRICIIUX PACTEHUM.

HememOpanubie opraHouasl kinetkd CrpoeHne u  (GYHKIMM HEMEMOpPAaHHBIX OpPraHOWJOB KJETKU. PuGocoMsl.
MuxkpodunamenTsl. Mpliiednsle KieTku. Mukporpybouku. Knerounslii nentp. CTpoeHue W JBHXKEHHE JXTYTHKOB U
pecHU4eK. MUKpOTpyOOUYKH IUTOMIIA3MEL. [[eHTprOoE.




Anpo. OGosouka spa, XpOMaTUH, KapuoIla3Ma, SIPBIIIKM, UX CTPOEHUE U (GYHKUMU. SnepHbIi OENKOBBIM MaTpUKC.
[TpocTpaHCTBEHHOE PacIOIOKEHHE XPOMOCOM B HHTEp(a3HOM sizipe. benku XpomaTnHa — THCTOHBI.
Kierounslie BkimoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK 3YKapHUOT (PacTUTENbHOM, )KUBOTHON, TPHOHOI)
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AccUMUIIALUSA ¥ TUCCUMUIIALIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BellecTB: aBTOTPOGHBIA U TeTepOTPO(HBIH.
YuacTHe KuCIIopoa B OOMEHHBIX IMpolleccax. JHepreTudeckoe odecriedeHne kietku: npespameHne AT®D B oOMEHHBIX
nporneccax. MDepMEHTATUBHBIA XapaKTep peakiuid KJIeTouyHoro Mmerabonu3ma. depMeHTBI, WX CTpPOEHHE, CBOMCTBA M
mexaHu3M paeiictBus. Kopepmentsl. OTnmums ¢(EepMEHTOB OT HEOPraHMYECKHX KaTaM3aTOpoB. Benku-akTHBAaTOpH U
OeIKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (hepMEHTATUBHBIX PEAKIMH OT pa3IHYHbIX (PaKTOPOB.

[lepBuuHbI CHHTE3 OpraHMYecKMX BellecTB B kieTtke. DotocuHTe3. Ponp xmopomnactoB B mporecce (oTocuHTesa.
CseroBast u TemHOBas ¢a3bl. [IponyKTHBHOCTh (oTOCHHTE3a. BiusiHre pa3nuvHbIX (aKTOPOB HA CKOPOCTh (poTOCHHTE3A.
3nauenue porocuHTesa.

XeMmocuHTe3. PasHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPUIUPYIOIIME  OaKTEPUH,  IKEIE300aKTECPHH,
cepobakTepuu, BOAOPOIHbIEC OAKTEpHH. 3HAUCHNE XEMOCHHTE3A.

AnHa’poOHBIe opraHu3Mbl. Buabl Opoxenus. IIpomaykTbl OpoKeHHS W HX UCIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE
MUKPOOPTraHU3MBI KaK 00BEKThI OMOTEXHOJIOTHH U BO30YIUTEN OOTIE3HEH.

AdpobHbIe OpraHu3Mbl. OTambl 3HepreTuyeckoro obOmeHa. [loaroToButenbHbI d3Tam. [nHMKonmM3 — OecKUCIOpPOAHOE
pacuieneHne TIr0KO03bl.

buonoruueckoe OKHCIEHHE, WM KJIETOYHOE JbIXaHHE. Polb MUTOXOHApPHWE B mpomeccax OMOJOTHYECKOr0 OKHCIICHHS.
[Muknnueckue peakiuu. OkucnurensHoe docdopunupoBanue. [IpeumyiiectBa a3poOHOro Myt oOMeHa BEIIeCTB Mepen
aHa’pOOHBIM. D(PPEKTUBHOCTL IHEPreTUYECKOr0 0OMEHA

2.5

Peaknum wmatpuyHoro cuHresa. IIpUHIMI KOMIUIEMEHTApPHOCTM B pPEAKLUAX MAaTpPUYHOro CHHTe3a. Peammsanus
HacJIeZICTBEHHON MHpopManuu. I'eneTnueckuil koa, ero ceoiictea. Tpanckpunuus — matpudblii cuates PHK. Ilpunnumnel
TPaHCKPUIILUU: KOMIUIEMEHTapHOCTb, AHTUIApPAJUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHcimsanus M €€ JTambl. Y4acTue
tpancnoptHeix PHK B Ouocunrese Oenka. YcinoBus 6uocunte3a Oenka. KommpoBanue amuHokuciaor. Poiabs pubocom B
OnocuHTe3e Oenka.

Opranuzanys reHoMa y IOpOKapuoT U IyKapuoT. Perynsanus akTMBHOCTH IE€HOB y IpokapuoT. I'mnote3a omnepona (.
XKako0, XK. Mano). Perynsanus oOMeHHBIX IporieccoB B KiieTke. KiieTounslii romeocras.

Bupychl — HeksieTouHble (POPMBI XKU3HU U 00MraTHbIe napa3uThl. CTpOEHUE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB,




OaxTeprnodaros.
Bupychbie 3a001eBanus yenoBeka, ;kuBoTHbIX, pacteHuid. CITMJ[, COVID-19, conmanbHbie 1 MEIUIMHCKIE TPOOIEMbI

Knerounslit uki, ero nepuosl u peryismus. Marepdaza u muto3. OcoOEHHOCTH MPOLIECCOB, MPOTEKAIOLINX B HHTepdase.
[TonrotoBka kietkun Kk jeneHuto. l[IpecunreTnueckuii (MOCTMUTOTHYECKUM), CHHTETUYECKUW W TOCTCUHTETUYECKUM
(MpeMUTOTHYECKUIA) TEPUOIBI HHTEP(ha3bI.

Matpuunbiii cunte3 JJHK — perumkanus. [Ipunnunel perumkanuu JIHK: komnieMeHTapHOCTb, MOIYKOHCEpPBATUBHBIN
CHHTE3, aHTunapauieapbHocTb. Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpoMmocoM. Tenomepsl U TeaoMepasa.

2.6 XPOMOCOMHBIN HA0Op KJIETKU — KapuOTHUI. JIUTIIIOUTHBIN U TaruIOuAHBIA Ha00phl XpPOMOCOM. [ 'OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbie XpOMOCOMBI.
Henenue knetku — muto3. CTaguu MUTO3a U MPOUCXOASAIIME B HUX Ipouecchl. Tunbl Mmuto3a. KapuoknHes U HUTOKUHES.
buonornyeckoe 3HadueHne MuTO3a. PEryisiius MUTOTHYECKOTO LMKIA KieTkd. [IporpamMmupyemas KieTodHasi THOENb —
arnornTo3.
QDYHKIHMOHAJIbHAS TEHOMUKA

3 Opranu3m Kak OUOJIOoruyYecKas cucreMa
OIHOKJIETOYHBIE, KOJIOHUATIbHBIE, MHOTOKJIETOYHBIE OPraHU3Mbl © MHOTOTKAHEBBIE OPTaHU3MBI.
dopMbI Pa3sMHOKECHHSI OpPraHU3MOB: Oecrojioe (BKJHOYas BEreTaTUBHOE) W TOJIOBOE. BHJIBI OECIOJIOro pa3MHOXKCHHS:
MOYKOBaHUE, CIOPYJISLUS, PparMeHTalus, KIOHUPOBAHHE.
[TonoBoe pasmuoxenue. [lonmoBeie kieTku, uaum rametsl. Meiio3. Craguu meiosa. [loBemeHue XxpomocoM B MeHo3e€.
Kpoccunrosep. buonornueckuidi CMBICA MeWO3a W IOJIOBOrO Iporecca. Meio3 M ero Mecro B KU3HEHHOM IMKIIE
OpraHU3MOB.

3.1 [Ipen3apoasiieBoe pazputue. I'amerorenes y »uBOTHBIX. [lonoBeie xkene3pl. OOpa3oBaHWEe W Pa3BUTHE TMOJOBBIX KJIETOK.

Cnepmarorene3 u ooreHe3. CTpoeHHE MOJNOBBIX KIeTOK. OIJIOJOTBOpEHHE U SMOPHUOHAIBHOE pa3BUTUE >KUBOTHBIX.
Crioco0b! OMI0I0TBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTreHorenes.

NuauBunyanbHOe pa3BUTHE OPraHU3MoB (OHTOreHe3). Ctaguu sMOpHOreHes3a )KMBOTHBIX (Ha IpuMepe JArymku). Jlpobienue.
Tuner npobnenus. OcoOEHHOCTH TPOOJICHUST MIICKOIMTAOIIMX. 3aPOJIBIIIEBBIC JTUCTKU (TacTpyJsmus). 3aKiaJKka OPraHoB U
TKaHel M3 3apOJbILIEBBIX JIMCTKOB. B3anMMHOe BiMsSHHE YacTell pa3BHBAIOIIErOCs 3apojbliia (IMOpHUOHATIbHAS M HIYKIIMS).
3axJaJika MijaHa CTPOEHMsI JKHBOTHOT'O KaK Pe3yJIbTaT HepapXUUeCKUX B3aUMOAEHCTBUI reHOB. BimsiHue Ha SMOpHOHATIBHOE




pa3BUTHUE PA3INYHBIX (PAKTOPOB OKPYXKAIOLIEH CPEab.

Poct u pa3Butue x%uBoTHBIX. [locTaomOpronansHeli epuoa. [Ipsamoe u Henpssimoe pa3zButue. Pa3Butie ¢ Meramopdo3om y
OECIIO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. buonoruueckoe 3Ha4eHHE MNPSAMOTO M HENPSIMOIO pa3BUTUA, HX
pacnpocTpaHeHue B mpupone. Tumbl pocTa KUBOTHBIX. DakTOpbl peryjsiiuy pocTa >KMBOTHBIX M yesnoBeka. Craauu
[IOCTAMOPHOHAJILHOIO Pa3BUTHUS y KUBOTHBIX U UesioBeka. [leproasl oHTOreHesa yenoBeka.

PazmHOxeHue u pazButHe pacteHuid. ['amerodut u cnopodut. Meiio3 B KHU3HEHHOM LUKIE pacTeHnil. OOpa3oBaHHe CHOP B
nporecce Meiosza. ['amerorenes y pacteHuidl. OINUIONOTBOPEHHME M Pa3BUTHUE PACTUTEIBHBIX OpraHu3MoB. J[IBoiiHOe
OIJIOJIOTBOPEHHE Yy IIBETKOBBIX pacTeHHi. OOpa3oBaHME U pa3BUTHE CEMEHHU. MeXaHH3MBbl PEryJsiliMM OHTOrE€HE3a Y
pacTEeHU! U )KUBOTHBIX

3.2

Hcropus CTaHOBIIEHHS M PA3BUTHS T'€HETHKU Kak HayKHM. OCHOBHBIE T€HETHYECKUE MOHATUSA M CUMBOJIBL. | OMOJIOrn4YHbIE
XPOMOCOMBI, aJUICJIbHBIE TI'€Hbl, AJbTEPHATUBHBIC IIPU3HAKH, JOMHUHAHTHBI M PELIECCUBHBIM IPU3HAK, TOMO3MUIOTA,
reTepo3uroTa, 4YucTas JHHUA, TUOpHUIbl, TeHoTur, (eHorun. OCHOBHBIE METOJbl TEHETUKU: THOPUI0IOrHYECKUH,
LATOJIOTMYECKHI, MOJIEKYJISIPHO-T€HETHY E€CKUI

3.3

Monorubpunnoe ckpemmuBanue. [lepBoiil 3akon Menaenst — 3aKoH equHo00pasusi THOPUIOB TepBOro mokosaeHus. [IpaBuiio
JIOMUHUpOBaHMs. BTopoii 3akoH MeHzens — 3aKOH paclieryieHus Mpu3HakoB. LluTonoruueckre 0CHOBBI MOHOTHOPUIHOT O
CKpeuMBaHus. [ U1more3a 4ucToThl raMer.

AHanmuzupyroliee ckpeuBaHue. [IpomMexxyTouHbIN XapakTep HacleqoBaHuUs. PacuierieHne NpU3HAKOB NpPU HEMNOJIHOM
JIOMUHUPOBAHMH.

JuruOpunnoe ckpeumBanue. Tpetuit 3axkoH MeHemns — 3aKOH HE3aBUCUMOTI'0 HacileqoBaHus pu3HakoB. [lutonornueckue
OCHOBBI TUTHOPUIHOTO CKPEIUBAHUSL.

CuennenHoe HacienoBaHue npusHakoB. Pa6orsl T. Moprana. CuerieHHOe HaclleloBaHUE M€HOB, HapyIIEHHE CLeIICHHs
MEX1y FeHaMU. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka nomna. XpoMOCOMHBIH MEXaHU3M OIPENEICHUS 10JIa. AyTOCOMBI U IIOJOBBIE XpPOMOCOMBI. ['OMOraMerTHbIii U
reTeporaMeTHsbIN 1oj. ['eHeTnyeckas CTpyKTypa IoJI0BbIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.
I'enotun xak nenocrtHas cucrema. l[lnedoTponuss — MHOKECTBEHHOE JEHCTBHE TIeHa. MHOXKECTBEHHBIH AJIIEIH3M.
B3aumoneiicTBue HeaseabHbIX TeHOB. KoMmiemenTapHocTh. DnucTas. [lonumepus

3.4

BzaumopeiictBue reHotuna u cpeabl Nnpu  (GopmMupoBaHUM (QeHoTuna. V3MeHuMBOCTh TpHU3HAKOB. KadecTBeHHBIE WU
KOJIM4YECTBEHHBIE IPU3HAKU. BBl N3MEHUMBOCTU: HEHACIICICTBCHHAS U HACIICJCTBEHHASL.




MoaudukarrionHass u3MeHUUBOCTh. Pornb cpeabl B (opmupoBaHMM MOAMGUKAMOHHON H3MeHuuBocTH. Hopma peakunu
npu3Haka. BapuanmoHHsiit psn u BapuanuonHas kpusast (B. Moranacen). CBoiicTtBa MOAU(PUKAIIOHHON N3MEHYHBOCTH.
I'eHoTnnuueckass W3MEHUMBOCTh. (CBOICTBA T'€HOTUIMYECKOHM W3MEHUMBOCTH. BHIbl T€HOTHIIMUECKONW W3MEHUUBOCTH:
KOMOHMHATHBHAs, MyTallOHHAS.

KomOuHnaTiBHasi N3MEHUYMBOCT. Mel03 M TIOJIOBOM MPOIecC — OCHOBA KOMOMHATUBHOM M3MEHYMBOCTH. PoJIb KOMOHMHATHBHOM
M3MEHYMBOCTY B CO3JaHUU F€HETHUECKOTr0 pa3HOOOpasus B IIpeienax OJHOr0 BU/A.

MyTanmoHHast “3MEHUMBOCTb. BUibl MyTalyii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U HHIYLIIPOBAaHHBIE MYTaLH.
Snepuple U nUTOUIa3Matuueckue Mytanuu. CoMaTH4ecKue W IOJI0Bble MyTaluH. lIpuumHBI BO3HUKHOBEHMSI MYyTalMi.
MyTareHbl ¥ HUX BJIMSHHE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAL[MIOHHOIO Ipolecca. 3aKOH I'OMOJOIMYECKUX pSJ0B B
HacseacTseHHou usmeHunBocty (H.M. BaBunos). BHesaepHas n3MEHYUMBOCTb U HACIEACTBEHHOCTD

3.5

Kapuotun uenoBeka. MexayHapoaHas MporpaMma HCCIEIOBaHUS Te€HOMa 4YesjoBeka. MeToabl H3Yy4YEeHHUS TE€HETUKH
YeJIOBEKa: TCeHEAJOTMYeCKUi, OJIM3HEIOBbIA, [MTOTCHETHYECKUM, MOMYIAIHMOHHO-CTATUCTUYECKUM, MOJIEKYJISIPHO-
reHeTnyeckuii. COBpeMEHHOE ONpeeICHUE TeHOTUIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM YHUCIIE C
nomoipio [11[P-ananu3a. HacnencrBennbie 3a001eBaHus yeoBeka. [ eHHbIE U XpOMOCOMHBIE 00JIe3HU YesioBeka. bonesnu
C HaCJEICTBEHHOW TMpPEeApacloilokKEeHHOCThI0. 3HAUY€HHE MEIUIIMHCKONM TEeHETHUKHW B TIPENOTBPAICHUU U JICYCHUH
FeHETHYECKUX 3a00JIeBaHMi uestoBeka. CTBOJIOBBIE KIETKHU

3.6

JomecTrkanus U cenekuus. 3apok/IeHUe CeJICKIIMU U JomMecThkanuu. Yuenne H.M. BaBuioBa o 1ieHTpax mpoucxXoXKIeHUs U
MHOT000pa3usi KyJbTYpHBIX pacTeHUU. Poiib cenmeknuu B CO3JaHMM COPTOB pacTeHHMH W TOpoJ XHBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HacieAcTBeHHON n3meHunBoct H.M. BaBunosa, ero 3HaueHue /i CeleKIIMOHHON
paboTHLI.

MeTonbl CeneKIMOHHOW paboThl. VMICKyCCTBEHHBIH OTOOp: MACCOBBIM M WHIAMBUIYAJIbHBIH. DTanmbl KOMOWHAIMOHHOU
cenekuu. Mcnpitanne mpou3BoAUTENCH O MOTOMCTBY. OTOOD MO T€HOTHUITY C TIOMOIIBIO0 OI[EHKU (DEHOTUIA MOTOMCTBA U
0oTOOp IO TEHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIMOHHOW paOoThl. PajinanimoHHBIH U XMMHYECKHH MyTareHe3 Kak HCTOYHUK
MyTallMil y KyJbTypHBIX (opM opraHu3moB. M croiap30BaHHE TEHOMHOTO PEAAKTUPOBAHUS U METOIOB PEKOMOMHAHTHBIX
JHK ni1g nonyyeHus UCXOAHOI0o MaTepraa sl CEJICKIINH.

[Tonmy4enue momrion10B. BHyTprBHI0Bast TMOpuan3anus. ban3kopoacTBeHHOE CKpelMBaHue, Wi HHOpuauHT. HeponcTBeHHOe
CKpEIIMBaHNe, UK ayTOpuauHr. ['eTeposuc u ero mpuauHsbl. Vcrnonp3oBaHue rereposuca B cenekipm. OTaanéHnas ruopuusaius.




ITpeononenune 6ecrionusi MeXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CEEKIIMH PACTEHUHN M YKUBOTHBIX

3.7

OOBEKTHI, UCIIONIb3YEMbIE B OMOTEXHOJIOTHH, — KJICTOUYHBIE W TKaHEBBIC KYJIbTYpbhl, MUKPOOPTaHU3MBI, UX XapaKTEPHCTHKA.
TpamuumonHast OMOTEXHOJIOTUsL: XJIEOOTIEUCHHE, TTOTyYeHNEe KHCIOMOJIOYHBIX MMPOTYKTOB, BUHOIETHE. MHUKPOOHOIOTUYECKU
cuHTe3. OOBEKTHl MHUKPOOUONOTrHYEeCKUX TexHonoruil. [Ipon3BoacTBO Oenka, aMHHOKHCIOT W BHTaMHUHOB. VckyccTBeHHOE
OIUIOAOTBOPEHUE. PEKOHCTPYKIIUS SIMIEKJIETOK M KJIOHUPOBAHUE JKUBOTHBIX. METO/1 TpaHCIJIaHTALMU AJIep KIETOK.
XpoMOcOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIH CHHTE3 T€Ha M KOHCTpyHUpoBaHHe pekoMOumHaHTHBIX JIHK.
JocTkeHnus M TEpPCHeKTUBBI XPOMOCOMHON M TE€HHOM uWHXeHepun. MenuuuHckue OuorexHojoruu. Mcnonb3oBanue
CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OPraHu4YcCKoOro Mupa

4.1

buonoruuyeckoe pazHooOpasue opranu3moB. CoBpeMeHHas CHCTeMa OpraHuueckoro Mupa. llpuHnumbl kiaccupukanuu
opranu3MoB. OCHOBHbBIE CUCTEMATUYECKHE TPYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS M KU3HEIEATSIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB. bakTepuu, apxeu, OAHOKJICTOYHbIC TPUOHI,
OJIHOKJIETOUHbIE BOJOPOCIH, APYrue NnpoTUCThl. KosloHHaibHbIE OpraHu3Mbl. J[BUKEHHE OJIHOKJIETOUHBIX OPraHU3MOB:
aMEOOuHOe, JKTYTUKOBOE, PECHUYHOE. 3aluTa y OJHOKJIETOYHBIX OPraHu3MoB. Pa3ipakuMOCTb y OJHOKJIETOYHBIX
OopraHu3MoB. Takcuchbl

4.2

MHorokiaeTounble pacreHus. B3auMocBsI3b yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, Opranbl U CHCTEMBI OPraHOB
MHOTOKJIETOYHOrO opranu3dMa. OpraHu3M Kak e€IMHOoe I1enoe. TkaHu pacreHud. Tumel pacTUTEIbHBIX TKaHEMH:
oOpa3zoBaTenbHas, IOKPOBHAs, IIPOBOJAINAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpoeHUs, (QYHKUUH U
pacnoioKeHusl TKaHEeH B opraHax pacTeHU

4.3

BereraTuBHbBIC U I'€éHEpaTUBHBIC OpraHbl pacTeHUd. OyHKIHMM OpraHOB M cUCTeM opraHoB. Kapkac pacteHuil. J[BuxeHue
MHOTOKJIETOYHBIX PACTEHHMH: TPONU3Mbl M HacTuH. llornomieHune BOIBI, YIVIEKHCIOrO ra3a U MHUHEPAIBHBIX BELECTB
pacreHusiMu. Jlpixanue pacteHuil. [uddysus razoB uepe3 NMOBEPXHOCTb KIETKH. TPaHCIOPTHBIE CHCTEMBI PAaCTECHUH.
Beigenenue y pacrenuil. 3amura y MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. Cpeacrsa nacCMBHOM M XUMUYECKOM 3allUTHL.
DuTOHIU L.

PaznpaxkumMocth M peryisiiusi y opraHu3MoB. Pa3fipa’)kuMoOCTb W PEryssiiiusg y MHOTOKJIETOYHBIX pacTeHuil. PocroBbie
BEIIECTBA U MX 3HAYCHUE

4.5

MHOroKIeTOYHbIE XHUBOTHBIC. B3aMOCBSI3h YacTell MHOI'OKJICTOYHOI'O OopraHu3Mma. TKaHI/I, Opranbl U CUCTCMBI OpPraHOB




MHOT'OKJIETOYHOr0 opranusmMa. OpraHusm Kak eauHoe menoe. ['omeocra3. TkaHU KUBOTHBIX U YEJOBEKA. THUIbI dKUBOTHBIX
TKaHEH: JMHUTeNuaNbHasi, COCIUHUTENbHAs, MbIlIeuHas, HepBHas. OcOOEHHOCTH CTpOeHHs, (DYHKIUN U pPaCHOJIOKEHUS
TKaHEH B OpraHax >KMBOTHBIX M Y€EJIOBEKA

4.6

Opradbl U CHUCTEMBbl OpraHoB >KMBOTHbIX. (DYyHKIIMU opraHoB M cucteM opraHoB. Omopa Tena opraHu3moB. CKeneTsl
OJITHOKJIETOYHBIX 1 MHOT'OKJIETOYHBIX )KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckener. CTpoeHue U TUIIBI COE TUHEHUS KOCTEH.
J[BUkeHrne MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanue >kuBOTHBIX. [IMTaHKE MO3BOHOUYHBIX KUBOTHBIX. [[pIXaHUE KUBOTHBIX.
Koxxnoe npixanue. XKaGepHoe 1 JIEro4HOE JIbIXaHUE.

JIpIxaHW€ TO3BOHOYHBIX JKUBOTHBIX. OBOJIIOLIMOHHOE YCJIOXKHEHUE CTPOEHUsl JIETKUX T[103BOHOYHBIX JKUBOTHBIX.
JpixaTenpHas cucTema yejaoBeka. MeXaHW3M BEHTWIALMM JIETKUX Yy NTULl U MIIEKONUTAIONMX. TpaHCIOPT BEIIECTB Yy
OpraHu3MoB. TpaHCIIOPT BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAs cuctema u €€ opranbl. KpoBeHOCHas cucremMa mo3BOHOYHBIX
KHUBOTHBIX. Kpyru kpoBooOpaimieHHs. DBONIOLMOHHBIE YCIOKHEHHS CTPOCHHS KPOBEHOCHOM CHCTEMBl MO3BOHOYHBIX
JKUBOTHBIX. Bbiienenue y opranu3moB. Beinenenue y xuBotHbIX. CokpaTuTelbHble Bakyoiau. Opranbl BeiaenaeHus. CBs3b
IIOJIOCTH Tejla C KPOBEHOCHOM M BBIICINTEIBHOM CHCTEMaMH. BplielieHne y MO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y
MHOT'OKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI 1 UX IPOU3BOIHBIE.

Pa3gpaxxumMocCTe 1 peryisuus y Opraau3moB. Pa3apakuMoCTs y OJHOKIETOYHBIX OpraHu3MoB. Takcucsl. PaznpaxuMocts u
perynsauus y MHOTOKJIETOUHBIX pacTeHUI. POCTOBBIE BelllecTBa U MX 3HAYEHUE.

HepBHast cucrema u peduekTopHas peryisius y MHOTOKIETOYHBIX J>KMBOTHBIX. HepBHas cucrema U €€ OTHEIBI.
OBOJIOIIMOHHOE YCII0KHEHNE CTPOCHUSI HEPBHOW CHUCTEMBI Y JKUBOTHBIX.

Pazpabotka anroputMoB U mporpamMM st 3¢G¢eKTUBHON (YHKIIMOHAIBRHOW aHHOTAlMM TE€HOMOB, TPAaHCKPUIITOMOB,
IIPOTEOM OB, META00JIOMOB MUKPOOPIaHU3MOB, PACTEHUH, JKUBOTHBIX U YEJIOBEKA

OpraHusMm 4esioBeKa 1 €ro 3/10pOBbe

5.1

Opransl 1 cuCTeMBbl OpraHoB 4ejoBeka. OTHeNbl TOJOBHOIO MO3ra MO3BOHOUYHBIX KUBOTHBIX. Pednexc u peduexropHas
nyra. besycrnoBHble U yciaoBHBIE pediekchl. ['yMopanbHas peryisius W JHJIOKPHHHAS CHCTEMa JKUBOTHBIX M YEIIOBEKA.
JXene3bl SHAOKPUHHOW CHCTEMBbI U MX TOpPMOHBI. JlelicTBUE rOpMOHOB. B3anMOCBSI3b HEPBHOM M SHIOKPHHHOW CHCTEM.
['unoranamo-runodusapHas cucrema. Peduiekc u peduiektopHas ayra. besycnoBHbie u ycioBHBIE pedIeKChl

5.2

3amuTa opranuzMa ot Oomne3Hell. UMMyHHas cucteMa denoBeka. KieTouHbI U TyMopaibHBI UIMMYHUTET. Bposk1EéHHbIN,
npuoOpeTEHHBIN crienudruyeckuii UMMYHHUTET. Teopusi KJioHaJbHO-cenekTHBHOro nMmynuteta (I1.Opmux, ®.M.bepuer,




C.Tounerasa). BocnanutenbHble OTBETHl OpraHu3MoB. Posib BpOXIEHHOTO HMMYHHUTETa B DPa3BUTHHM CHCTEMHBIX

3a0oneBaHuN
53 KposenocHas cucrema u e€ opransl. Cepiie, KpOBEHOCHbIE cocybl U KpoBb. Kpyru kpoBooOpamienus. Pabora cepana u eé
' PeryIIsIHst
5.4 [pixanue uyenoBeka. Juddy3us razoB depe3 NOBEPXHOCTb KJIETKU. JIpIxaTenbHas cucrema uenoBeka. JlpIxaTelpHas
' NOBEPXHOCTh. Perynsanus apixanus. J{pixaTeabHble 00bEMBI
55 [TumeBaputenbHasd cucreMa  4yenoBeka. OtThenbl  NUIIEBApUTENbHOrO  TpakTa. IluiieBapurenbHble  KeJe3bl.
' BHyTpunosiocTHOE ¥ BHYTPUKJIETOUHOE NUIEBAPEHUE
56 [ToxpoBel u ux npousBonanbie. Opranbl BbyaeneHus. ITouku. Ctpoenue u ¢QyHKIUMOHUpOBaHHE HeppoHa. DuibTpanus,
' CeKpelys U 00paTHOE BCachlBaHUE KaK MEXaHU3MBbl pabOThl OpraHoB BbiieseHus. OOpa3oBaHUE MOUHU Y YEJIOBEKA
5.7 JIBm>keHue yenoBeka: MblleyHas cuctemMa. CkeleTHbIe MBIIIIBI U MX padoTa. CTpoeHHEe U TUIIBI COe AMHEHUS KOCTEeH
6 Teopus sBomonuu. Pa3BuTtue )xu3Hu Ha 3emiie
OpomouuonHass teopus Y. JlapBuna. [Ipennoceuiku BO3HUKHOBEHUs JapBUHU3MA. JKU3Hb U HayyHas JeaTenbHOCTh Y.
[apBuHa.
6.1 JBrxyume cuibl 3Bostonuu BuoB o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb Pa3MHOXEHHUSI OPraHU3MOB, HAaCJeICTBEHHAs
' M3MEHYUBOCTh, 00ph0a 3a CyIIeCTBOBAHNE, €CTECTBEHHBIN M MCKYCCTBEHHBINH 0TOOD).
Odopmienue cunternueckoit teopun 3pomonuu (CTD). HelttpanbHas Teopus sBomonnu. CoBpeMeHHAs! 3BOJIOLMOHHAS
Ouonorus. 3HayeHHe SBOTIOIIMOHHON Teopru B (POPMHPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa
[Tonmynsauus kak sJeMeHTapHas eAuHuLa 3BoMolMU. COBpEMEHHbIE METOJbl OLEHKM I€HETHYECKOro pa3HooOpaszus Hu
CTpYKTypbl nonyisuuil. M3meHeHue reHo(oHAa NOMYISIMM KaK 3JIEMEHTAPHOE SBOJIOIMOHHOE sBJIEHUE. 3aKOH
reHeTrudeckoro pasHosecus J[xx. Xapau, B. BaitnGepra.
6.2 OnemeHTapHbIe (PaKTOPb! (IBMXKYILME CHIIbI) 3BONIFOLMU. MyTanoHHbli npounecc. KomOnHaTHBHAs U3MEHYUBOCTD. J{peid

IEHOB — CiydaliHble HEHalpaBJICHHbIE U3MEHEHHUs YacToT ajuiejed B momyssiuusx. D@dekT ocHoBarens. Murpauuu.
W3onsmus monysanmii: reorpaduueckas (pocTpaHCTBEHHAs), OnoIorndeckas (penpoayKTUBHAS).

EcrecTBennbiii otObop — HampaBisiommid (akTtop somonud. DOpMBI  €CTECTBEHHOrO OTOOpa:  JIBMOKYUIHH,
CTaOMIIM3UPYIOUHH, pa3pbiBatonuil (1n3pynTuBHEIiL). [TonoBoii oT60D.




[Tprcnoco6IeHHOCTh OPraHU3MOB KakK pe3yJbTaT MHUKPOIBOMIONMH. BO3HUKHOBEHHE NPUCIOCOOJIEHUN y OpPraHHU3MOB.
Apomopdo3sl U uamoanantauuu. Ilpumepsl npucrnocobseHni y opraHu3mMoB. OTHOCHTEIBHOCTH IMPUCIIOCOOICHHOCTH
OpraHH3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpa3zoBanue kak pe3yibTaT MHKpodBoouuH. M3omsuus — xmroueBod (axTop
BuzooOpa3zoBanus. Ilytm u cmocoObl  BHA00OOpa3oBaHUs: ajulonaTpuyeckoe (reorpaduyeckoe), CHMIIATPUIECKOE
(9KOJIOTMYECKOE), K MTHOBEHHOE» (IOIUILIONAN3alNs, THOpUAn3aius). I TeIbHOCTh SBOTIOMOHHBIX TPOLIECCOB.
MexaHu3Mbl GOpMHUPOBaHUS OMOJIOrMYECKOr0 pa3sHoo0pas3usl.

Posib 3BOMIIOLIMOHHON OMOJOrMM B pa3pabOTKe Hay4YHBIX METOAOB COXpaHEHMsI OMopa3zHooOpasus. MUKpo3BOIIOLUS U
KO3BOJIIOLMS NApa3UTOB U UX X0351€B. MexaHu3Mbl (JOPMHPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOpBHOBI €
Hel

6.3

Mertonpl u3yueHus MakposBosouuu. IlaseoHTonmormueckue MerToibl M3ydeHus sBoouuu. I[lepexomnsie (GopMmbl u
bunoreHeTHUYECKNe psabl OPraHu3MOB.

buoreorpaguueckue MeToapl u3ydeHUs HBomouud. CpaBHeHHe @uopbl U (payHbl MaTEpUKOB U  OCTPOBOB.
buoreorpadpuueckue odnactu 3eMian. Buabl-3HIEMHUKH U PEIUKTHIL.

DOMOPHOIOTUYECKHE M CPaBHUTEIbHO-MOP(OJIOTMYECKHE METOJbl HM3yYeHHs HBOJIONHMH. [ eHeTHuecKue MeXaHU3MBbI
HBOJIIOIIMU OHTOI'€HE3a U MOSIBJICHUS 3BOIIOIMOHHBIX HOBIIECTB. [ 'OMOJIOrMYHbIE U aHAJIOTUYHbIE OpraHbl. PynuMeHTapHble
Opranbl U aTaBU3Mbl. MOJEKYJIIPHO-TEHETHYECKHE, OMOXMMHUYECKHE U MaTeMaTH4YEeCKUE METOJbl M3Y4EHHUsS SBOJIIOLUH.
I'omonorununsle reHsl. COBpEMEHHbBIE METOABI IOCTPOEHUS (PUIIOTE€HETUYECKUX 1EPEBHEB.

XpPOMOCOMHBIE MYTallUH U 3BOJIIOLIHUS T€HOMOB.

OO6mue 3akoHOMepHOCTU (IpaBuia) 3Bomonuu. HeoOpatumocTs 3Bomonuu. AnantuBHas paauanus. HepaBHoOMepHOCTh
TEMIIOB BOJIIOLIMU

6.4

Hayunple rumoTe3bl MPOMCXOXKACHUS KU3HU Ha 3emie. AOuoreHe3 W maHcnepmus. JloHaydHble NpPEACTaBICHUS O
3apOXKICHUU KU3HH (KpealMoHu3M). ['Mmore3a moCTOSHHOTO caMO3apOXKACHHsS )KU3HU U e€ ompoBep:keHue omnbitamu .
Penu, JI. Cnianmnannanu, JI. I[Tacrepa. [IpoucxoxieHue s)KU3HA U aCTPOOHOIIOTHSI.

OcHOBHBIE dTanbl HeOpraHWYecKor sBomonmu. [lnanerapHas (reojoruyeckas) HBOIONUS. XUMUYECKas SBOJIOLHUS.
AOHOreHHBIN CHHTE3 OPraHMYeCcKUX BemiecTB u3 Heopranndeckux. OneiT C. Musiepa u I'. FOpu. OGpa3oBaHue noammMepoB
u3 MoHomepoB. KoanepBatnas runore3a A.JM. Onapuna, runore3a nepBudHoro O0ynpboHa Jlx. XomjaeiHa, reHeTHyecKas
runore3a . Mémnepa. PuGosumbr (T. Yek) u rumoreza «vupa PHK» V. I'mnbepra. dopmupoBanue memOpaH u




BO3HHKHOBEHHME ITPOTOKIIETKH.
Uctopus 3emnu u Metoasl €€ u3ydeHus. Mickoraemble opranndeckue octatku. ['eoxpononorus u e€ merosibl. OTHOCUTEIbHAS
U a0COIIOTHAsI T€OXPOHOJIOrUsl. ['e0XpoHOoIOrHuecKast IKaja: S0HbI, SPbI, TEPUOJIBI, STTOXH.

HavanpHple 3Tanbel opranuuyeckoil sBosmouuu. [losBieHHE W SBOMIONMS MEPBBIX KIETOK. ODBOJIONUS MeTaboau3Ma.
Bo3HukHOBeHUE nepBbIX dKocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHaJIOr MEpBBIX Ha 3emile COOOIIECTB.
CrpomaTtonuTsl. [IpokaproThl U 3YKapuOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOHOreHe3). DBOJIIOLMOHHOE TPOUCX0XKIEHHE BUPYCOB. IIporcxXoxk1eHne MHOTOKJIETOUHBIX
OpraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHbIE 3Tanbl 3BOJIONUHM BbICHIMX pacTeHuil. OCHOBHbIE apoMopdo3bl pacTeHMi. Bpixon pacrteHuil Ha cymny.
ITosiBiIEHME CIIOPOBBIX PACTEHUN U 3aBOeBaHue UMHU cylu. CemeHHbIe pacTeHus. [IponcxoxkaeHne IBETKOBbIX PaCT EHUN.
OcHOBHbIE 3Tanbl IBOJIOLUU >KMBOTHOrO Mupa. OcHoBHbIe apoMop¢o3bl *KUBOTHBIX. Bennackas ¢ayna. KemOpuiickuit
B3PbIB — IIOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBble XOpAoBbIe KMBOTHBIC. JKHM3HB B BOJE. DBOIIOLHS IO3BOHOYHBIX.
[Tpoucxoxaenue ampubuidi u pentrimid. [IponcxokaeHne MICKONMUTAIUX U NTUL. [IpuHIMI KitodyeBoro apoMopdosa.
OcBoeHue 6ecr103BOHOYHBIMH U TO3BOHOYHBIMU )KMBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO JpaM W TEpUOAAM: apXei, MPOTEepO30H, Maaeo30i, Me3030H, KaitHo30i. OOmias
XapaKTEpUCTUKAa KJIUMaTa W TeoJorMueckux npoueccoB. IlosBaeHne M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: €ro yCJIOBHsI U BIUSHUE Ha Ta30BBINA COCTaB aTMOC(EpHI.

MaccoBble BBIMHUpPAaHHMSI — OKOJOTMYECKHME KpHU3UChl npouuioro. IIpuuMHBI M CHEACTBUS MAaCCOBBIX BBIMHUPAHHUM.
CoBpEMEHHBIN dKOJIOTMUECKUH KPU3UC, ET0 0COOEHHOCTU

6.5

Paznensr u 3agaun anTponosnorud. Meroasl antpornonoruv. CTaHOBJIEHHE NPEACTABICHUI O NMPOUCXOXKACHUM YeJIOBEKa.
CoBpeMeHHbIE HayYHbIE TEOPUH.

CxoncTBO 4esoBeKa C JKUBOTHBIMU. CHCTEMATUYECKOE MOJIOKEHHE 4esloBeKa. CBHIETENBCTBA CXOACTBA 4YEJIOBEKA C
JKUBOTHBIMM: CPaBHUTEIbHO-MOP(OIOruyecKkue, 3MOpHOIOrudYeckue, (QpU3NO0JIOro-OMOXUMUYECKHE, TOBEIECHUECKHUE.
OTiinuust yenoBeKa OT KUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rojIoBHOrO MO3ra
1 BTOPOW CUTHAJIbHON CHCTEMBI.

JBrxyuue cuibl (pakTopbl) aHTponoreHe3a: Ouonoruyeckue, couranbabie. COOTHOLIEHHE OMOJIOTMYECKUX U COLUAIbHBIX
(bakTOpOB B aHTPOIIOT €HE3E.

OCHOBHbBIE CTaIMM AHTPONOreHe3a. ABCTPAJIONUTEKN — JBYHOTHE NPEKHU JIto1eil. YenoBek yMenblii, NEPBbIE N3N OTOBICHMUSI




opyauii Tpyaa. YenoBek MpSMOXONAIIMNA W TEPBBIA BBIXOA Jtojei 3a mpenensl Adpuku. UenoBek reitpenpOeprckuii —
o0l MperoK HeaHAEpTaJbCKOro 4YeJlOBeKa M 4YesloBeKa pa3syMHOro. YenoBeKk HEaHIEPTAJbCKUM Kak BHJl JIOACH
XOJIOAHOro Kiaumarta. YenoBek pasyMHBIM COBPEMEHHOIO TUIA, JEHMCOBCKMM 4YEJIOBEK, OCBOEHHE KOHTHMHEHTOB 3a
npenenamu Adpuku.

OBOMIONMSL COBPEMEHHOI0 4enoBeka. EcTecTBeHHBI 0TOOp B MOMysAUUsAX ueiaoBeka. MyTallMOHHBIM mpouecc u
nomuMopdusM. IlonymsimuoHHbIE BOJHBEL, Apeid reHoB, MUrpanus U «3(h(GeKT ocHOBATENS» B MOIYJALHUAX COBPEMEHHOTO
4EJI0BEKa.

Yenoseueckue packl. llonstue o pace. bonbmmue pacsl: eBponeoujgHas (eBpa3uiicKasi), aBCTpallo-HErpouHas
(3KBaTOpHAIbHAS ), MOHT'OJIOUIHAS (a3MaTCKO-aMepHuKaHcKas). Bpems u myTu paccenenus yenaoBeka 1o miaHere. EnMHcTBO
YyejloBeYecKUX pac. HaydHas HecocToATeNbHOCTh pacusMa. [IpHCIIOCOOIEHHOCTh 4YesloBeKa K pa3HbIM  YCIOBUSM
OKpy>Karoliel cpenpl. BiusHue reorpadguueckoil cpesl u apeiida reHoB Ha MOP(OIOrUIo U (PU3NOJIOTHIO YeJIOBEKA

7 DKOCHCTEMBI U IIPUCYILIHE UM 3aKOHOMEPHOCTH
Paznenbl u 3a1aun 3koa0ruu. CBsA3b S9KOJIOTUU C IPYTUMHU HAYKAMH.
7.1 Mertoasl 3kosoruu. Ilonesbie HabMO eHUSA. DKCIEPUMEHTHI B 3KOJIOTUU: NIPUPOAHbIE U JlabopaTopHble. MoienpoBaHue B
HKOJIOTMM. MOHUTOPUHT OKPY>KaloUIel Cpe/ibl: JIOKAJIbHBIN, pErHOHANBHBIN U TJ100aJIbHBII
Okonoruueckue (HakTopbl M 3aKOHOMEpHOCTH UX JneiicTBus. Knaccudukarus skomorudeckux (pakTopoB: abOMOTHYECKHE,
onotnueckue, antponoreHnpie. OOIMEe 3aKOHOMEPHOCTH JEWCTBUS 3KOJOrmueckux ¢axtopos. IlpaBuno muaumyma (K.
Mmnpenrens, FO. JIn6ux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOUOHTHBIE OPraHU3MBI.
Abuotnyeckue (akrtopel. CBeT Kak HKOJOrHUEecCKHd (akTop. JlelcTBME pa3HBIX YYaCTKOB COJIHEYHOTO CHEKTpa Ha
OpraHu3Mbl. ODKOJIOTMUYECKHE TpPYIIbl pPacTeHUM M JKUBOTHBIX IIO0 OTHOLIEHHIO K cBeTy. CurHanbHas poib CBETa.
79 DoTOnEepUOIU3M.

TemnepaTypa kak 3Kkosiorndeckuil ¢akrop. [efictBue Temneparypsl Ha opranu3mbl. [1oMKUIOTEpMHBIE U TOMOHOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTe kak skonorumdeckuit daxtop. IlpucrnocoOnenus pacTeHuil k nojjaepxanuio BoaHoro 6ananca. Knaccuduxanms
pacTeHuii o OTHOLIEHUIO K Bojie. [IpucnocobieHus ;KMBOTHBIX K U3MEHEHHIO BOJHOTO PEKUMa.

Cpenbl  oOMTaHMs ~ OpPraHM3MOB:  BOJHAas,  HA3eMHO-BO3AYILIHAs, IIOYBEHHass, TJIyOMHHAs  MOJANOYBEHHAs,
BHyTpUOpranu3MeHHas. PU3NKO-XMMHUYECKHEe 0COOEHHOCTH cpesl OOMTaHusl opraHu3MoB. IIprcrnocobieHnst OpraHu3MoB K




JKU3HU B Pa3HbIX cpenax.

buonoruueckue putmbl. BHemnune u BHyTpeHHME pHTMbI. CyTOuHBIE M TOIWYHbIE PUTMBI. lIpucnocoOieHHOCTh
OpPraHMU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKU3HH.

Kuznennsie ¢opmbl opranu3mos. [loHsTue o xusHeHHON (opme. JKuszHeHHbIE HOPMBI pacTeHMIA: JepeBbs, KYCTApHUKH,
KyCTapHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJETHHE TpaBbl. JKM3HEHHBIE (POPMBI JKUBOTHBIX: T'HAPOOHMOHTBI, T€OOMOHTEHI,
a’poOnoHTHI. OCOOEHHOCTU CTPOEHUS U 00pa3a KHU3HH.

buortnueckue daxtopsl. Buiael OMoTHUECKHX B3aMMOJEHCTBUI: KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U €ro (GopMbl.
[Tapa3utus3m, Koomepauus, MyTyaln3M, KOMMEHCAIU3M (KBapTUpPAHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue
B3auMozelcTBUA (Tonnyeckue, popuueckue, padpuueckre). 3HaueHHE OMOTUUECKUX B3aUMOJENHCTBUN Ul CyIIECTBOBAHUS
OpraHu3MoB B cpezie oouTanus. [IpuHIMI KOHKYPEHTHOT'O MCKITIOUEHHUS

DKOJIOTMYeCKUue XapaKTepucTUKH monynsuuu. [lomymsmus xkak Ouonormueckas cuctema. Polb HEOTHOPOAHOCTU CpEbl,
¢dusnyecknx O0apbepoB U OCOOCHHOCTEH OMONOTrMU BUAOB B (DOPMUPOBAHHH MPOCTPAHCTBEHHOW CTPYKTYpPBI MOMYJISIUN.
OCHOBHBIE TOKA3aTENN MOMYJISILUKN: YUCIEHHOCTb, INIOTHOCTh, BO3pACTHAs U I10JIOBAsl CTPYKTYpPa, POKIAAEMOCTh, IPUPOCT,
TEMII pOCTa, CMEPTHOCTb, MUT'PaLlUs.

DKojoruyeckass CTpykTypa mnomyisuud. OlleHKa YHUCICHHOCTH NomyJisiuuu. JlnHaMuka momymsuuu U e€ peryssius.
buotnuecknii moreHnuan nomysinuu. MoaenupoBaHue JUHAMUKHU nomyissuuu. KpuBble pocTa 4MCIEHHOCTH MOMYJIALHH.

73 KpuBbie BeIKHBaHUS. Perymsinusi 4uciIeHHOCTH MOMYIISIHA: Poib (PaKTOPOB, 3aBUCAIIMX U HE 3aBUCIIIUX OT IJIOTHOCTH.
OKOJIOru4ecKue cTpaTeru BUJ0B (r- u K-ctpaterun).
[TonsiTie 00 »SKosorMueckod HUIIE BuIa. Mecroobutanwe. MHOromepHass Mojenb dkoyiornueckord Humm JIx. M.
XatynHcoHa. Pazmepsl skosmornueckor HuImM. IloTeHnuanbHas U peaqn30oBaHHas HULIH.
Bun xak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M HUX JKU3HEHHBIE CTPAaTETMU. 3aKOHOMEPHOCTH MOBEACHUS U
MUTpALMI )KUBOTHBIX. bUoJIornyeckre nHBa3uM 4yKepOJIHbIX BUI0B
CoobmectBa opranu3MoB. buoreno3 u ero crpykrypa. CBs3u MeXIy OpraHu3MaMyd B OHOI[eHO3e. DKOCHCTeMa Kak
otkpeiTag cucrema (A.J[x. Tencnn). @yHKUMOHATBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: MPOIYLIEHTHI, KOHCYMEHTHI,
74 penyuentel. Tpoduueckue ypoBHU. Tpoduueckue menu u cetn. AOuotuueckue OJoku dKocucreM. [louBbI M Wbl B

sKocucreMax. KpyroBopoT BEIECTB U IOTOK 3HEPTUU B IKOCHCTEME.
OcHOBHBIE ITOKa3aTeNU 3KOCUCTEMBI. buomacca n mpoayKius. JKoJorndeckie MupaMu bl Yicesl, 0MoMacchl U 3HEPruu.
HanpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIecTB — CyKieccuu. [lepBUuUHBIE M BTOPUYHBIE CYKLIECCHMM W HUX NPHYUHBL




AHTpoIoreHHsle Bo3eicTBUS Ha cyKueccuu. KimmMakcHoe coobuiectBo. bruopasnooOpasue 1 mojiHoTa KpyroBopoTra BEIIECTB
— OCHOBA yCTOMYMBOCTH COOOIIECTB.

ITpuponHbple  3KOCHCTEMBI.  AHTPONOIEHHBIE  OKOCHCTEMBI.  ArposkocucreMa. ArponeHo3. Paszmuumsa  mexay
aHTPOIOT€HHBIMH U MPUPOAHBIMHU IKOCH CTEMaMH.

Ypb6oskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. ['opoxnckas ¢riopa u ¢ayHa. CuHaAHTpONU3aILUS TOPOICKON
(dayHbl. bruonorndyeckoe U X0354HCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTU (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJIEHICTBUI OPraHU3MOB B 3KOCUCTEMAX.

IlepeHoc sHEpruM U BELIECTB MEXAY CMEKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTH OPraHU3MOB, IOMYJISILUNA U YKOCUCTEM B
YCJIOBUSIX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/1EHCTBUN

buocdepa — obmenmanerapuas 00o104Kka 3eMiH, TIe CYIIECTBYET WM CYIIECTBOBaNa *Xu3Hb. YueHnue B.M. Bepnaackoro o
ounochepe. Obnactu 6uochepsl u e€ cocrtap. JKuBoe BemecTBo 6uochepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepsl. OcobeHHOCTH OMocdepbl Kak riaodanbHOM IKOCHCTEMBI. J[nHaAMudeckoe
paBHOBecue B bnocdepe. KpyroBopoTsl BEHIECTB U OMOT€OXMMUYECKUE IUKJIBI (yriiepoaa, a3ota). PUTMUYHOCTH SIBIICHUN B

7.5 ouocdepe.
3oHanbHOCTh Ouocdepsl. Ilonsatue o Omome. OCHOBHbIE OHMOMBI CYIIM: TyHJApa, XBOWHBIE Jieca, CMELIAHHBIE W
[IMPOKOJIMCTBEHHBIE JIeca, CTENM, CaBaHHBI, MYCTHIHM, TPONUYECKHE Jieca, BBICOKOropbs. Kmmmar, pacTutenbHbIl U
JKUBOTHBIM MUp OMOMOB CYUIH.
CTpyKTypa ¥ (YHKIHUS )KUBBIX CHCTEM, OLIEHKA HX PECYPCHOr0 MOTeHInana U 0nochepHbIx GyHKIUH
DKoloru4eckue Kpu3nuchl U UX MpUIHHBL. Bo3aelicTBue yenoBeka Ha Ouocdepy. 3arps3Henne Bo3aymHON cpensl. OxpaHa
BO3/yXa. 3arps3HEHHE BOAHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspymenne mousbl. OXpaHa IOYBEHHBIX PECYPCOB.
W3MeHeHue KuMara.

76 AHTpONOreHHOE BO3/IeHICTBUE HA PACTUTENbHBIN U )KUBOTHBIA MUp. OXpaHa paCTUTEIBLHOIO U )KUBOTHOr0 MUpa. OCHOBHbIE

MPUHLIUIIBI OXpaHbl Tpupoabl. Kpacubie kauru. Ocobo oxpansemslie npupoansie Tepputopun (OOIIT). borannyeckue cabl
Y 300JI0TMYECKHE TapKH.

OCHOBHBIE TPHUHIUIIBI YCTOWYMBOIO PA3BUTHS YEJIOBEUYECTBA W MPHUPOIBL. PalMoHambHOE MPHUPOAOIOIH30BAHUE H
coXpaHeHH e OMOJOTHYECKOTr0 pa3HO00pa3us 3emiin




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
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