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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yuebHomy mnpeamery "buonorus" (manee - OuoOrusl) Ha YpOBHE CPEIHEro OOIIEro
obpasoBanHus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 o6pa3oBanuu B
Poccuiickoit @enepanumny, @PI'OC COO, Konmenmuu npernojaBanus ydeOHoOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (heiepaabHOi pabodel mporpaMMbl BOCIIUTAHUSL.

VYuebnsiit npenmer «buonorus» yriyonaéunoro ypous uzydenus (10—11 xmaccel) sBIsieTcs OJHUM U3
KOMITOHEHTOB TIpeaMeTHON obnactu «EcTecTBeHHO-HayuHble TpeaMeTbl». CoriacHo monoxeHusm PI'OC
COO mnpoduiibHble y4yeOHblEe NpPEAMETHI, H3ydyaeMble Ha YIIyOJEHHOM YpOBHE, SBISIOTCS CHOCOOOM
muddepeHnmanuy OOy4YeHHS HA YPOBHE CpeIHEro ooOmero oOpa3oBaHUST W MPHU3BAaHBI 00ECIICYUTH
MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM OOIIUM, CPEAHHM MPOPECCHOHATBHBIM U BBICITUM
oOpazoBanueM. B To xe Bpemsi KaXAbli M3 3TUX Y4E€OHBIX NMPEAMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
NPUOPUTETHOE pelIeHHe 00pa30BaTE/IbHBIX, BOCHUTATEIbHBIX M Pa3BUBAIOUIMX 3a/lady, CBSI3aHHBIX C
npodopHreHTaleld 00yJaomuXxcs U CTUMYJIUPOBAaHHEM HHTEpEca K KOHKPETHOM 00JIACTH HAYYHOTO 3HAHUS,
CBSI3AaHHOTO C OMOJIOTHEH, MEAUIIMHOMN, SKOJIOTHEH, TICUXO0JIOTHEH, CITIOPTOM UM BOCHHBIM JIETIOM.

[Tporpamma no yue6HOMY mpeameTy "buonorus" naér mpeacraBieHuE O LENH U 33aJavyax H3yueHUs
yuebHoro mpenmera «buonorus» Ha yriayOJIEHHOM YpOBHE, ONpenenseT o0s3arenbHOe (MHBAapUAHTHOE)
MpEeIMETHOE COJepXKaHUe, ero CTPYKTYpUpPOBAaHME MO paslenaM M TeMmaMm, paclpeleleHHe 0 Kiaccam,
PEKOMEHAYET IOCIEeN0BATEIbHOCTh M3YYCHHUS YYeOHOro Marepuaja ¢ y4ETOM MEKNPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM y4eOHOro mpolecca, BO3PAaCTHbIX ocoOeHHocTel oOywaromuxcs. B
nporpaMMe Mo OWOJIOTMHM pealu30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3y4ye€HHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO 001ero oOpa3oBaHus, Onaromapst yeMy MHpOCMATPUBAETCS HAMpPaBICHHOCTh Ha MOCIEAYIOIIEe
pasBuTHe OWOJIOTMYECKUX 3HAHWH, OPUEHTHPOBAHHBIX Ha (OpMHpOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, HKOJIOTUIECKOTO MBIIUICHUS, MPEACTABICHUN O 3J0pOBOM 00pase >KW3HM, Ha BOCHHUTAHUE
OepeXKHOr0 OTHOULICHMs K OKpYy)Karolled mpupoaHoil cpeae. B mporpamme mo OMONOTHHM TaKKe MOKa3aHbI
BO3MOXKHOCTH yueOHoro npeamera «buomnorusi» B peanusanuu tpedoBanuii ®I'OC COO k muaHUpyeMbIM
JUYHOCTHBIM, METAINpPEAMETHBIM M TPEAMETHBIM pe3yiabTaTaM OO0ydeHUs U B (POPMUPOBAHUU OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIbHOW JEATEIHOCTH OOYYaroIIMXCs MO OCBOCHMIO COJIEpPYKaHUS OMOJIOIMYECKOIo
o0pa3oBaHUs Ha YPOBHE CpeAHEro 001Iero oopa3oBaHusl.

VY4eOublii npeamet «bronorus» Ha ypoBHE CpeHEero o0Iero oopa3oBaHus 3aBepIIaeT OMOIOTUYECKOe
o0Opa3oBaHHe B IIKOJE M OPUEHTHPOBAH HAa pacIIMpeHHE M YIIIyOJieHWe 3HaHWM OOy4arouuxcs O >KUBOM
IPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTHH, SMOPUOIOrMM U OMOJOTUU Pa3BUTHS, T€HETHKH,
CEJICKIINH, OMOTEXHOJIOTHH, SBOJIOIIMOHHOTO YU€HUS U IKOJIOTUH.

Nzyuenue yuebHOro mpeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OPUEHTHPOBAHO Ha MOATOTOBKY
00ydJaronmxcsi K TMOCIEAYIONIEMY TOTYyYEeHHUI0 OHWOJIOTHYECKOrOo 00pa3oBaHHsS B By3aX M OPTaHH3aAIUAX
cpenHero npodeccuoHanbHOTO o0pa3zoBaHusi. OCHOBY €r0 COJEPKaHMS COCTaBIISIET CUCTEMA OMOJIOTHYECKUX
3HAHWM, TONYYEHHBIX MPH HM3YyYECHUH OOYYAIOUIUMUCS COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3felioB
OHMOJIOTUM HA YPOBHE OCHOBHOTO 00Imero obpasoBanus, B 10—11 kmaccax 3TH 3HAHUS MOJYYAIOT Pa3BUTHE.
Tak, pacmmpeHbl W YrIIyOJICHBI OHMOJOTHYECKHE 3HAHUS O PACTEHUSAX, >KHBOTHBIX, IpuOax, OaKTepHsXx,
OpraHM3Me 4YeJoBeKa, OOIIMX 3aKOHOMEPHOCTSAX JKM3HH, JOMOJHHUTEIBHO BKJIIOUYEHBI OHOJIOTHYECKUE
CBEJICHUS MPUKIAJHOTO M MOMCKOBOIO XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPUEHTUPBI s
nocleayromero BeiOopa mpodeccuu. Bo3MokHa Takke HMHTErpanus OWOIIOTUYECKUX 3HAHHHA ¢
COOTBETCTBYIOIIMMH 3HAHHUSIMU, TIOJYICHHBIMUA 00YJaIOMUMUCS TPU U3y4eHUN (DU3UKH, XUMHUHU, Teorpaduu u
MaTeMaTHKH.

CtpykTtypa mporpammbl mo ydeOHoMy mpenmery "buomoruss" oTpaxaeT CHCTEMHO-YPOBHEBBIM H
SBOJIIOIIMOHHBIA MOAXOABI K M3yueHuto Ouonoruu. CoriaacHO UM, M3YYarOTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHBIE JJISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alliy, SBOJIIOIIMHA OPraHUYECKOTr0 MUpa Ha 3emiie,
COXpaHEeHUs OMOJIOTUYECKOTo pa3HooOpa3us iaHeTsl. Tak, B 10 kiacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U
KJICTOYHOUW OWOJIOTHH, IMOPHUOJIOTUHM W OWOJOTHH Pa3BUTHS, TEHETHUKU M CEJICKINH, OMOTEXHOJOTHH U
CUHTETHUYECKON OMONIOTHH, aKTyaIM3UPYIOTCS 3HAHHS OOydYalomuXxcs Mo OOTaHWUKE, 300J0THH, aHATOMUH,



¢usuonoruu yenoeka. B 11 kiacce M3y4yaroTcsi 3BOJNIOIMOHHOE YYEHHE, OCHOBBI 3KOJOTMU U YY€HHE O
ouocdepe.

VYueOHblii npeamer «buonorus» mpu3BaH 00ECTEUUTh OCBOCHHE OOYYAIOMUMHCS OMOJOTHYECKHUX
TEOpUN M 3aKOHOB, UJACH, MPUHLIUIIOB M MPaBUII, JEKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOTOO0Opa3Mud M OCOOEHHOCTSX KIIETKH, OpPraHu3Ma, HOIYJISIHH,
OMOLIEHO3a, SKOCHUCTEMBI, O BBIJIAIOIIMXCS HAYYHBIX JOCTHKEHHUSX, COBPEMEHHBIX MCCIEIOBAHUAX B
OMOJIOTUM, TPUKIATHBIX acleKkTax Ouojormyeckux 3HaHui. Jlyig pa3BUTHS W NOJJAEpKaHUS HHTepeca
oOyJaromuxcsi K OMOJOTHN HapsALy CO 3HAYUTEIbHBIM 00BbEMOM TEOPETHYECKOI0 MaTepuasa B COAEpKaHUU
IPOTPaMMBbI 10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS M PA3BUTHUS TON WM MHON
obOmactd OMOJOTMM, BKJIAJOM OTEYECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEIICHHE BaXHEUIIMX
OHMOJIOTUYECKHX U KOJOTHYECKUX MPOOIIEM.

Llenp wusyuenus yueOHoro mpenmera «buonorus» Ha yriyOnéHHOM YypOBHE — OBJaJICHHE
00y4aromMMUCs 3HAHUSIMUA O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHU3aliy XUBBIX CHCTEM Pa3HOTO paHra u
npuoOpeTeHre YMEHHH HCIIONb30BaTh 3TH 3HAaHUS B (POPMHUPOBAaHMM HHTEpeca K OmperenéHHON o0macTu
npohecCHOHANBHOM JEesSTeNbHOCTH, CBA3aHHON C OHOJOTHEl, WM K BBIOOPY y4yeOHOro 3aBeNeHUs s
MPOJOHKEHUS OMOJIOTHYECKOro 00pa3oBaHUs.

Joctuxenne uenu u3yueHuss ydeOHoro mnpeamera «buonorus» Ha yrayOia€HHOM — YpOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE O00YYaOIIMMUCS CUCTEMBl OMOJOTHYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOIMUECKUX TEOPHSIX,
KOHIEMNIMAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U MpaBHJIaX, COCTABJIAIOIIUX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KapTUHY MHpPA; O CTPOSHUH, MHOTOOOPa3HH U OCOOEHHOCTSIX OMOJIOTMYECKUX CUCTEM
(kJeTka, OpraHusMm, MOIMYJISLMS, BUJ, OHMOreoLeHo3, Ouocdepa); 0 BHLAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICAOBAHUIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaroIMXCi C METOJaMH TO3HAHHS KUBOM MPUPOJBI: HMCCIEAOBATEIHCKUMU
METOJaMH OHOJOTHYECKUX HayK (MOJEKYISIpHOW M KJIETOYHOW OHOJOrHH, 3MOPHOJIOTUU U OHOJIOTUU
Pa3BUTHS, TEHETUKH U CEJIEKIIMM, OMOTEXHOJIOTMH U CUHTETHYECKON OMOJIOTUH, aJIEOHTOJIOTHH, SKOJIOTHH);
METOJJaMH CaMOCTOSITEJIbHOTO TPOBEJACHUSI OMOJIOIMYECKUX HCCIEAOBaHUNW B J1TabOpaTopuu W B NPUPOJE
(HabmoieHHe, U3MEpPEeHHe, SKCIIEPUMEHT, MO/IEIMPOBAHNE);

OBJIa/IeHUE OOYYaIOUIMMUCA YMEHHSMM: CaMOCTOSATENIbHO HaXOJUTh, aHAJIM3UPOBATh U HMCIIOJIb30BATh
OMOJIOTHYECKYI0  MH(GOpPMAIIMIO;  TOJH30BAThCA  OMOJIOTMYECKOW  TEPMUHOJOTHEH W CHUMBOJIMKOM;
YCTaHABIMBATh CBS3b MEXJAY pa3BUTHEM OHMOJOTMM U COLMAIbHO-3KOHOMMYECKHMH M 3KOJIOTMYECKUMHU
npobjaeMaMu 4eJoBeYecTBa; OLICHWBATh MOCIEACTBUSA CBOECH NEATEIBLHOCTH 1O OTHOILICHHIO K OKpYXarolen
HOPUPOIHOI cpesie, COOCTBEHHOMY 370POBBIO U 3JI0POBBIO OKPY)KAIOIIUX JIt0/1ei; 000CHOBBIBATh M COOIIOAATH
Mephl TPOPUIAKTAKH HHQPEKIMOHHBIX 3a00JeBaHWM, NpaBWiIa IOBEACHHS B MpUpPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM KU3HEIAESATENbHOCTH B UPE3BbIUAWHBIX CUTYAlUSX MPUPOJHOIO U TEXHOT'€HHOTO
XapakTepa; XapaKTepH30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00y4arOMUXCs HHTEUIEKTYalIbHbIX U TBOPYECKUX CIIOCOOHOCTEH B MpOLlecce 3HAKOMCTBA C
BBIIAIOIIUMUCS OTKPBITUSIMU U COBPEMEHHBIMH HCCIIEI0BAaHUSAMHU B OMOJIOTMH, pElIaeéMbIMH €10 IIpobiieMamu,
METOJI0JIOTHEN OMOJIOTUYECKOT0 UCCIIeI0OBAaHUS, IPOBEACHHS SKCIIEPUMEHTAIBHBIX UCCIEI0BAaHUMN, pPELICHHS
OMOJIOTMYECKHX 3a/1a4, MOJCIUPOBAHHS OMOJIOTHYECKUX O0BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y 0OYUYaIONIMXCS HEHHOCTHOTO OTHOLICHMS K KUBOW MPHUPOJIE B IIEJIOM U K OT/EIbHBIM €€
o0BbeKTaM U SBJIEHUSIM; (OPMUPOBAHHME SKOJOTUYECKOW, N€HETHUECKONM I'pPaMOTHOCTH, OOUIeH KyJIbTypbl
MOBE/ICHUS B IPUPO/IE; MHTETPAIIH €CTECTBEHHO-HAYUHbIX 3HAHUM;

npuoOpeTeHre  OOydaroUMMHCS  KOMIIETEHTHOCTM B PAllMOHAJIBHOM  MPUPOAOIOIH30BAHUHU
(coOmrosenue mTpaBUJl TOBEACHUS B NPUPOAE, OXpaHbl BUIOB, HIKOCHUCTEM, Oumochepsl), COXpaHEHUHU
COOCTBEHHOTO 37I0POBbSI M 37J0POBbSI OKPYXKAIOIIKX JIo/Iel (coOmoaeHnus Mep NpoduiIakTUKK 3a00IeBaHUM,
oOecrnieueHre 0€30MaCHOCTH KHU3HEACSITEIbHOCTA B YpPE3BbIUaHBIX CUTYalUsX MPUPOJHOIO U TEXHOT€HHOTO
XapakTepa) Ha OCHOBE UCIOJIb30BaHUS OMOIOTHUECKUX 3HAHUM U yMEHHH B TOBCEIHEBHOM KU3HU;



CO3/IaHHME YCIIOBUU MIJI1 OCO3HAHHOTO BHIOOpAa OOYYArOMIMMHCS HWHIWBUIYAILHON 00pa3oBaTeIbHOM
TPACKTOPHUH, CIIOCOOCTBYIOIIEH MOCIeayomeMy mpodeccuoHaAIbHOMY CaMOOIPEIEIICHUI0, B COOTBETCTBHUH C
WHIMBUIYAILHBIMH HHTEPECAMH U TIOTPEOHOCTSIMH PErHOHA.

OO11ee YMCII0 YacoB, OTBEICHHBIX Ha M3YYCHHE OMOJIOTMH Ha YIiyOJICHHOM YPOBHE CPEIHEro OOIIero
oOpazoBanusi, cocrapisier 204 vaca: B 10 kmacce — 102 yaca (3 vaca B Henento), B 11 kiacce — 102 yqaca (3
yaca B HEJICIIO).

OTOOp OpraHu3anroOHHBIX (OPM, METOZOB U CPEJICTB OOYYCHHS OHMOJIOTHH OCYIIECTBISETCS C YIETOM
CHEIU(PUKA €ro COACpXaHHWs W HaNpPaBICHHOCTH Ha MPOJOJDKCHUE OHMOJIOrHYECKOro oOpa3oBaHUS B
OpTraHU3aIMIX CPeIHEro MPoheCcCUOHATLHOTO U BBICIIIEr0 00pa3oBaHUs.

OO0s3aTeNbHBIM YCIIOBHEM TIpU OOyYeHHUM OHMOJOTHH Ha YIUIyOJIEHHOM YPOBHE SIBISICTCS IMPOBEICHUE
71a00PAaTOPHBIX M MPAKTHYCCKUX paboT. Takke yyacTue 00ydaromuXxcsi B BEIIIOJHEHUN MTPOSKTHBIX M y4eOHO-
UCCIICIOBATEeIILCKUX paboT, TeMaTHKa KOTOPBIX ONpPEICISIeTCS Y4YUTEIIeM Ha OCHOBE HMMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KUIACC

CopepxaHue IporpaMMbl, BBIJIEIEHHOE KYPCUBOM, HE BXOAUT B NMPOBEPKY rOCYAAPCTBEHHON MTOTrOBOM
arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast OuoJorus — KoMIUiekcHas Hayka. Kpartkas ucropus pa3sutusi ouonorun. buonoruueckue
HAYKU ¥ U3y4aeMble UMH poOseMbl. DyHIaMeHTaIbHbIE, IPUKJIAIHBIC U TOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS
B OMOJIOTHY.

3HaueHue OHOJOTUM B (POPMUPOBAHUU COBPEMEHHOIl €CTECTBEHHO-HAyYHOW KapTUHBI MHUDA.
[Tpodeccun, cBsizanHble ¢ Ouosiorueld. 3HayeHHMEe OUOJOTMH B MPAKTUYECKOM JIE€ATENHHOCTH YeJIOBEKa:
MEJULMHE, CEIbCKOM X035 MCTBE, IPOMBILIUICHHOCTH, OXPaHe IIPUPOBL.

JdemoncTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. {apBun, V. I'apseii, . Mengens, B.
. Bepuanckuii, U. I1. [TaBnos, U. . Meunukos, H. . Basunos, H. B. Tumodeer-Pecosckuii, JIx. YoTcoH,
®. Kpuk, J1. K. benses.

Tabmuibt 1 cxembl: «CBsI3b OMOJIOTHH ¢ APYTUMH HayKaMny, «CrcreMa OMOJIOTHUECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX H3y4YeHHE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus 0nonoruu. CBONCTBA )KUBBIX CHCTEM: €MHCTBO XMMHYECKOTO
COCTaBa, JHUCKPETHOCTh W UEJIOCTHOCTh, CIIOKHOCTb U YHOPSJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTD,
CaMOOpraHu3alMs, CaMOBOCIIPOU3BEICHNE, Pa3IpaKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluy JKUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBbIHA, OPraHW3MEHHBIN,
MOMYJSIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OHoreoneHoTuueckuit), ouocdepusiii. [Iporeccsl, mpoucxoasiime
B KUBBIX cucTteMax. OCHOBHBIE NMPU3HAKHU XKUBOTO. JKU3Hb Kak (hopma cyiiecTBOBaHUS MaTepuu. Haykw,
M3YyYarolye KUBbIE CUCTEMBI HAa Pa3HBIX YPOBHSAX OPraHU3aLAH.

N3yuenue xuBbix cucreM. Meronbl 6uonornueckoi Hayku. Habmionenue, n3MepeHue, SKCIepruMEHT,
cucreMarusanus, meraaHanus. I[loHdaTve o 3aBUCHMMOW W HE3aBUCUMOW IepeMeHHOH. IlmaHupoBaHue
skcnepumenTa. lloctaHoBka u mpoBepka rumore3. HyneBas rumotesa. [lonsrtue BbBIOOpKHM U €€
JIOCTOBEpHOCTh. Pa3bpoc B Ouosiornueckux AaHHBIX. OIlEHKa J1OCTOBEPHOCTH IOJYyYEHHBIX PE3yJIbTaTOB.
[IprunHbl HCKaXEeHUs PE3YJIBTATOB dKCIepUMeEHTa. [IoHATHE CTaTUCTUYECKOIO TECTa.

Jdemoncrpauuu

Tabmuubl u cxembl: «OCHOBHBIE NMPU3HAKU KU3HU», «buonoruueckue cuctembl», «CBoMCTBa KUBOM
MaTepun», «YpOBHU OpPTraHU3alMU KUBOU MpUPoab», «CTpOeHHE KUBOTHON KIETKW», « TKaHU KMBOTHBIX»,
«CucTeMbl OPraHoOB YeJI0BEUYECKOro opranusmMay, «buoreonenosy», «buocgepa», «MeToapl U3ydeHUs KUBOI
IPUPOIBI».

Ob6opynoBanue: JsaboparopHoe O00OpyAOBaHHME JJsi TNPOBEACHUS HAOMIOJCHMN, W3MEpEeHHUH,
SKCIEPUMEHTOB.

IIpakTHyeckas padora «l/icnonb3oBaHre pa3IUYHBIX METOAOB IPU U3YYEHUU KUBBIX CHCTEM).

Tema 3. buosnorus KjieTrku

Knerka — cTpykTypHO-(pYHKIIMOHAIbHAS €QMHULA XHUBOro. VcTopus OTKphITUS KiIeTkH. Pabotsr P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OCHOBHBIE TOJIOXKECHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToabl MONEKYISApHOW M KJIETOYHOH OMOJIOTMM: MHKPOCKOMHMSA, XpomaTorpadus, snekrpodopes,
METO/I MEUeHBIX aTOMOB, aupdepeHInanbHoe HeHTpUu(yrupoBaHue, KyJabTUBUPOBAHUE KIETOK. M3yyeHue
Quxcuposannvix  Kiemok. DIEKTpOHHas MUKpockonus. KowugokanvHas muxpockonus. Bumanvhoe
(npudsicusHenHoe) usyueHue Kiemox.

JdemMoncTpanuu



[loptpetsl: P. I'yk, A. JleBenryk, T. llIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MHMKpPOCKOI», «DIEKTPOHHBIH MHKpPOCKO», «VcTOopHs pa3BUTHSA
METO/10B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

IIpakTnyeckas padora «l3yueHne MeToI0B KJIETOYHON OMosioruu (xpomarorpadus, snexkrpodopes,
nuddepennuranbHoe neHTpudyruposanue, [TLP)y».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- M YJIbTPAMHMKPOdJIEMEHTHl. Boma u €€ ponb Kak
pacTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAaHUU KJIETKH, TEIIOPETyaaunnd. MuHepanbHble BEIIECTBA
KJIETKH, UX OMOJIOrHYecKas pojib. Pojb KaTHOHOB U aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buonormdeckue nonauMepsl. benkn. AMHHOKHCIOTHBIM COCTaB
6enkoB. CTpykTypsl OenkoBoii Mojekyibl. IlepBuunas cTpykrypa Oenka, menTuaHas CBsA3b. BropuuHas,
TpEeTUYHasi, 4YeTBEPTUYHAsA CTPYKTyphl. Jlenarypauus. ColictBa OenkxoB. Kiaccudukanms Oenkos.
buonoruueckue pynkimu 6enkoB. [lpuonoi.

VYraeBoasl. MoHOCaxapu/ibl, AMCAXAPUIbl, OJIUTOcaxapuabl U nonucaxapusl. OOLIMiA I1aH CTPOSHUS U
(bu3NKO-XMMHUYECKHE CBOMCTBA yrieBo10B. buonornyeckue QyHKIMH yTriIeBOIOB.

Jlumuper.  TmapodunbHO-THApOdOOHBIe cBolicTBa. Kitaccubukamust umuaoB. TpurIvmepuibl,
dbocdomunuabl, BOCKH, cTepouabl. bronorndeckre (QyHKIUU TUNHa0B. OOIIME CBOWCTBa OMOJOTHYSCKUX
MeMOpaH — TeKy4ecTh, CHOCOOHOCTh K CAaMO3aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

HyxnennoBbie kucnotel. JIHK u PHK. Crpoenue HykinenHoBbix kuciaoT. Hykneorunsl. I[lpunuun
komIuieMeHTapHoctu. [lpaBuno UYapradda. Crpykrypa JHK — nBoiiHas crmpaiib. MeCTOHaXOXJICHUE W
ounonornyeckue pynkunu JJHK. Bugsr PHK. @ynkuun PHK B kietke.

Crtpoenue monekyinsl AT®. Makpospruueckue cBs3u B monekyine AT®. buonornuyeckue GyHKIUU
AT®. BoccraHOBIEHHbIE NMEPEHOCUUKH, UX (YHKIHMH B KIeTKe. [pyeue Hyxneosuompugpocpamor (HTD).
CexBennpoBanue [JHK. Memoow: eenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHast Ouonorus: OMOXMMHYECKME U  OHOPHU3NYECKHE UCCIEAOBaHMS COCTaBa U
POCTPAHCTBEHHON CTPYKTYphl OHOMONEKyd. Moodenupoeanue cmpykmypvl u QYHKYuil OUOMONEKYI U UX
Komniexcos. Komnvromeprwiti Ou3aiin u opeaHudeckuii cunmes OUOMONEKY U UX HeNPUPOOHBIX AHATLO208.

JdemoHcTpauuu

[Moptpetsr: JI. [Tonunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

Huarpammsl: «PacnpeneneHne XMMHMUYECKHX DJIEMEHTOB B HEXHUBOW Ipupoae», «PacmpenencHue
XUMHUYECKHX DJIEMEHTOB B KUBOU NPUPOLIEN.

Tabmuuel u cxemsl: «llepuonnyeckass Tabauna XHMHUYECKUX 3JEMEHTOB», «CTpOeHHE MOJIEKYJIbI
BOJBI», «BemiectBa B cocraBe oOpranu3MoB», «CTpoeHHE MOJEKYIbl Oenka», «CTPYKTYphl OeIKOBOM
MOJIEKYJb», «CTpOEHNE MOJIEKYJ yriaeBOaOB», «CTpOoeHHE MOJEKYJ JIUNUA0BY», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekyiasl ATD».

O6opynoBaHue: XuMUYecKasi Iocyia 1 000py10BaHHe.

Jladoparopnasi padora «OOHapykeHHE O0EJTKOB C TOMOIIBIO KaYeCTBEHHBIX PEaAKITHII.

JlabopaTopnas padora «lccnenoBaHne HYKJIEHHOBBIX KHCIIOT, BBIIECIEHHBIX M3 KIJIETOK pa3iIM4HBIX
OpPraHU3MOB.

Tema 5. Ctpoenne u GyHKIUHN KJIETKH

Tunsl KIETOK: 3yKapHoTHYeckas M mnpokapuoTudeckas. CTpyKTypHO-(pyHKIIMOHAIbHBIE 00pa30BaHUA
KIIETKH.

Crpoenne npokapuotuieckoil kinetku. Kierounas crenka 6aktepuil u apxeil. OCOOEHHOCTH CTPOEHUS
rerepoTpoPHON U aBTOTPO(YHON MPOKAPHUOTUUECKUX KIIETOK. MecTo U pojib MPOKapUOT B OMOILIEHO3aX.

Ctpoenve u  (QYHKIUOHMpPOBaHHME JSyKapuoTHUecKoW kieTku. Ilmasmaruueckas MemOpaHa
(mmazmanemma). CTpykTypa miazMaTuyeckoid MemOpaHbl. TpaHCIIOPT BEIIECTB 4Yepe3 IUIa3MaTHYECKYIO



mMeMmOpany: mnaccuBHbIA (auddy3us, obneruéHnas auddys3us), aKTHUBHBIN (MEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts MeMmOpanbl. Pabora HaTpuii-KaaneBOro Hacoca. DHIOLUTO3:
nuHOIMTO3, (aromuro3. Dx3onuTo3. Kierounas crenka. CTpykTypa ¥ (QYHKIMH KIETOYHOW CTEHKHU
pacTeHul, TpudoB.

Huromnazma.  [luro3omb.  Llutockener.  JIBwkenwe  murToruiasmMbel.  OpraHouabl  KJIIETKHU.
OnHOMeMOpaHHBIC OPTaHOUABI KJIETKH: dHIoMIa3Marndeckas ceth (DI1C), anmapat ['onb1Ku, TH30COMBI, UX
cTpoeHne M (GyHKIUU. B3auMocBs3b OJHOMEMOpaHHBIX OpPraHouAoB KieTkh. CTpoeHHe TpaHyIspPHOTO
petukynyma. Mexanuzm nanpasienus denxog ¢ IOIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['magkuii (arpaHyJsIpHBIN) dHAOIUTa3MAaTHYeCKUi peTukynyM. CekperopHas (QyHKIMs amnmapara
Tonbxu. Mooughuxkayus 6enxoe 6 annapame Ionvoxcu. Copmuposka bOenkoe 6 annapame I orvodxcu.
TpancnopT BelecTB B KieTke. Bakyonu pacTutenbHbIX KieTok. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOW[bI KJIETKU: MUTOXOHAPHUH, IUIACTHABL. [Ipoucxoscoenue mMumoxonopuii u
naacmud. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue W (GyHKIIMH MUTOXOHIPHUA W
wiactua. IlepBuuHble, BTOPUYHBIC M CIOXHBIC IUIACTUIBI (POTOCHUHTE3UPYIOIIUX JYKapHUOT. XJIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIACTHI BBICIINX PACTEHUH.

HemeMmOpannbie opranounbl kinetku CtpoeHue U (DyHKIUM HEMEMOpPaHHBIX OPraHOUAOB KIIETKH.
Pubocombl.  IIpomesicymounvie  punamenmoi. MUKpobUIAMEHTBL. AKMUHOBblE  MUKPODUIAMEHMDL.
MpliieuHble KIETKH. AKMUHO8ble KOMNOHEHMbl Hembluleunblx kiemok. Mukporpybouku. KineTouHslilt LeHTp.
CtpoeHue M JBUKEHHME >KTYTUKOB U pecHU4YeK. Mukporpybouku wnuromiaasMbl. LlenTpuons. benxu,
accoyuuUpoBantvle ¢ MuKpoguiamenmamu u mukpompyoouxamu. Momopuoie 6enxu.

Anpo. Obonouka sapa, XpOMaTHH, KapuUOIUIa3Ma, SAPBIIIKH, UX CTpoeHHEe U (YHKIUHU. SnepHBbIi
0enKoBBI MaTpuKC. [IpocTpaHCTBEHHOE PACIONIOKEHHE XPOMOCOM B MHTEP(A3HOM siape. DVXpomMamuH u
eemepoxpomamunr. benku XpomaTHHA — TUCTOHBL. J[umamuxa s0epHol 00010YKu 6 mumose. HoepHulll
MPaHcnopm.

Knerounsie BrmroueHus. CpaBHHUTEIbHAS XapaKTEPUCTHKA KIETOK JYKApUOT (PacTUTEIbHOM,
KUBOTHOM, TPUOHOIN).

JdemoHcTpauuu

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.

Tabmuel u  cxeMbl: «CTpOGHHME DJYKapHOTHYECKOW KIEeTKH», «CTpoeHHe IKHUBOTHOM KIIETKU,
«CTpoeHHne pacTUTENbHOU KIETKH», «CTpoeHne MUTOXOHApUM», «Snpo», «CTpoeHue MpoKapuoTHYECKOM
KIIETKI.

OOopynoBaH#e: CBETOBOM MHKPOCKOI, MHKpPOIpenapaTbl pacTUTEIbHBIX, >KUBOTHBIX KIJIETOK,
MUKpOTIpenapaThl 0aKTepHaTbHBIX KIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHHS KJIETOK PA3TMYHBIX OPTaHU3MOB).

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHbI».

Jlaboparopnasi padora «/ccnegoBanue miazMonn3a 1 Aema3Molin3a B PACTUTEIbHBIX KIETKaX.

IIpakTuyeckas padora «/3yueHue ABMKEHUS HUTOIIA3MbI B PACTUTENIbHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NpeBpallleHUue JHEPIUHU B KJIeTKe

AcCCUMIIISTINS ¥ TUCCUMMJISALIAS — JIBE€ CTOPOHBI MeTaboau3Ma. THIbl oOMeHa BEIIECTB: aBTOTPO(HBIMA
U TreTepoTpodHbIi. YyacTue KHUCIOpoAa B OOMEHHBIX IpoLeccax. DHEepreTnyeckoe oOecreyeHne KIETKU:
npespaiieane AT® B o0MeHHbIX mporeccax. @DepMEeHTATHBHBIA XapakTep peakuuid KIETOYHOTO
MeTtabonu3ma. DepMeHThl, MX CTpOEHHE, CBOWCTBa M MexaHu3M geictBus. Kodepmentsl. OTnnums
(epMEHTOB OT HEOPraHUYECKUX KaTalM3aTOpoB. belku-akTUBAaTOpPHl U OETKU-WUHTHMOUTOPHL. 3aBUCHUMOCTh
CKOPOCTH (pepMEHTATUBHBIX PEAKIINid OT Pa3IHMYHbIX (haKTOPOB.

[lepBuuHBIN CHHTE3 OPraHMUYECKHUX BEIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U OKCUCEHHbIU
Gdomocunmes y oaxmepuii. Ceéemocobuparowue nueMeHmovl U NUSMEeHmbl PeaKyuoHHo2o yeHmpa. Ponb
XJIOPOTIIIACTOB B Tporiecce hotocuHTe3a. CBeroBas u TeMHOBast pa3wl. @omoovixanue, Cs., C4. u CAM-munwoi



@omocunmesa. IIpogykTuBHOCTh (hOTOCHHTE3a. BiusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh (DOTOCHHTE3A.
3HavyeHue PoToCuHTE3A.

XemocuHTe3.  Pa3HooOpaszue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUMUIHMPYIONTHE  OaKTepUH,
xKese300aKkTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HaUeHHE XEMOCHHTE3A.

AmnaspoOuble opranu3mbl. Buasl Opokenus. [IpogykTel OpoXeHHS M WX UCIOIb30BAHUE YEITOBEKOM.
AHa3poOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTH OMOTEXHOJIOTUH U BO30YANUTENIN OO0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHepreTuueckoro odOmena. [loaroroBurenbHb 3Tam. [nukonus —
0ECKHUCIOPOAHOE paCUICTNIEHUE TIIOKO3bI.

buonornueckoe OKHCIIEHME, WM KIETOYHOE JbIxaHue. Poiap MUTOXOHIpUK B  IpoLeccax
Oouonornyeckoro okucinenusd. Llukamueckue peaknuu. OkuciaurensHoe (ocopunupoBanue. Hepeus
Membpannoco epaduenma npomonos. Cuumez ATD: paboma npomonrnoii ATD-cunmaswi. Ilpenmyiiectsa
a’pOoOHOTO MyTH OOMEHA BEIIECTB Tepe aHadpOOHBIM. DPHEKTUBHOCTh YIHEPTETHIECKOTO OOMEHA.

JdemoncTpanuu

Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpazackuii, B. A. Durensrapar, I1. Mutuemn,
I'. A. 3aBap3uH.

Tabmunel u cxembl: «DoTocuHTE3», «DHEpreTudeckuit oOmen», «buocuuTes Oenka», «CTpoeHue
dbepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000PYJOBaHUE JJIsl IPUTOTOBIIEHUS IOCTOSIHHBIX U BPEMEHHBIX
MUKpOIIpEnapaToB.

JlabopaTopnasi pa6ora «lI3yueHne karamuTH4EeCKOW aKTHUBHOCTH (DEPMEHTOB (Ha MpUMeEpe aMuia3bl
VI KaTamasbl)».

JlaGopaTtopnass padora «/3ydeHune (HEepMEHTATHBHOTO pACIIEIUICHUS IIEPOKCHIA BOJIOpOJA B
PaCTUTENBHBIX M KHUBOTHBIX KIIETKAX).

Jla6opaTopnasi padora «CpaBHeHHE poiieccoB (OTOCUHTE3A K XEMOCUHTE3a.

Jla6opaTopnasi pabora «CpaBHEHHE MPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacinencrBeHHast uHpopManus U peaju3anus eé B KIeTKe

Peakuuu matpuyHoro cuuresa. [IpuHIMI KOMIUIEMEHTAapHOCTH B pEaKLUsAX MaTpUYHOTO CHHTE3A.
Peanuzanus HacneactBeHHON nHpopmanuu. ['eneTnyeckuii koJ, ero cBoicTBa. TpaHCKpUIIMS — MATPUUHBIH
cunte3 PHK. IlpuHUUIIBI TpaHCKPUMIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIUIENBHOCTh, ACUMMETPUYHOCTS.
Cospesanue mampuunvix PHK 6 ayxapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancusus u e€ stansl. Yuactue TpaHcnopTHeix PHK B OunocunTe3e Oenka. YciaoBust OMocuHTE3a
6enka. Koguposanue amuuokucnot. Poias pudocom B OnocuHTe3e Gernka.

Coepemenunvie npedcmagienus o cmpoeHuu 2enog. OpraHuzaiys TeHOMa Y MPOKAPUOT U DYKAPHOT.
Perynsiiiust aktuBHOCTH T€HOB y mpokapuoT. ['mmore3a omepona (®. XKakxob6, K. Mano). Monrexynapuoie
Mexanusmbl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu pabomel 2cenos. Perynsuus
0OMEHHBIX IpoIleccoB B KieTke. KieTounslif romeocTas.

Bupycel — HexsieTouHble (OpMBI KU3HH M OOMUraTHble mapa3uTbl. CTpOEHHE MPOCTBIX U CIIOKHBIX
BHUPYCOB, pETPOBUPYCOB, OakTepuodaron. JKuznennwiti yuxn JJHK-cooepocawux supycos, PHK-cooepacawux
supycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd, UHmezpasd.

BupycHble 3a0oneBanus uenoBeka, XHMBOTHBIX, pactenuit. CIIM, COVID-19, couuaneHble u
MEIUIIUHCKHE TPOOIEMBI.

Buoungopmamura: unmeepayusi u ananuz 6Goavwux maccueos («bigdatay) cmpyxkmyphoix
ouonocuueckux Ooamuvix. Hanomexunonocuu 6 ouonocuu u meouyure. Ilpoepammupyemvie ynkyuu 0enKos.
Cnocobvl docmasku 1ekapcms.

JdemoncTpanuu

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKUi.

Tabmuup! u cxemsl: «buocunTes Oenkay, «[ eHeTnyeckuii Koy, «Bupycer», «bakreprnodarn.

IIpakTyeckas padora «Co3gaHue MOAEIU BUPYCay.



Tema 8. ’/KuzHeHHBbIH HUKJ KIETKH

Knerounslii nmkn, ero mepuoabl u perymsuus. Murepdaza u Muto3. OCOOEHHOCTH MPOLIECCOB,
nporekatomux B uHTepdase. [loaroroBka kineTku k neneHuto. [IpecuHTeTndecknii (MMOCTMUTOTHYECKHNN),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) TEPUOIbI HHTEP(DA3HI.

Marpuunsnii cunre3 JHK — permmkanumsa. Ilpunnuner permukanmu [IHK: xommuiemeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIM CUHTE3, aHTUNapaienbHocTh. MexanusMm permkanuu JJTHK. Xpomocomsl. Ctpoenue
xpomocoMm. Temomepbl W Teimomepasa. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTull. JIUIIOWIHBIA U
rarionHbIN Ha0ophl XpoMocoM. ["'oMonoruunbie XpoMocoMbl. [1010BbIE XpPOMOCOMBI.

Henenue knerku — Muto3. CTaaum MUTO3a U HPOUCXOAIIME B HUX Ipolecchl. THUIBl MHUTO3a.
Kapuokunes n nurokunes. buosorndyeckoe 3Ha4eHUE MUTO3a.

Perymsmus mutoTudeckoro nukia kietku. [Iporpammupyemas kiieTouHasi TuOenb — aromnTo3s.

Knerounoe sapo, Xpomocombl, (yHKIMOHANbHAsS TEeHOMUKA. Mexanusmsl  nponughepayuu,
oughghepenyuposku, cmapenus u cuberu kiemox. «L{ugpposas xkremxay — o6uoungopmamuueckue mooenu
DYHKYUOHUPOBAHUS KTEMKU.

JlemoHCcTpanumn

Tabmuipl u cxembl: «OKU3HEHHBIM HUKI KIETKH», «Muto3y», «CTpoeHue xpomocom», «Perumkarus
JITHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpemnaparbl: «MuUTO3 B KJIETKaX KOpEIIKa JIyKa.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopnass padora «HaOmomeHue MHTO3a B KJIETKaX KOHYMKA KOpelIKa Jyka (Ha TOTOBBIX
MUKpOIIpenaparax)y.

Tema 9. CTpoenue u GyHKIIMH OPraHU3MOB

buonorunueckoe pasHooOpazue opraHu3MoB. OIHOKIJIETOUHBIE, KOJOHUAIbHBIE, MHOI'OKJIETOYHBIE
OpraHU3MBI.

Oco0OeHHOCTH CTPOCHHS U KHU3HEACATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxeu,
OJIHOKJIETOYHBbIE TPUOBI, OJHOKJIETOUHBIE BOAOPOCIH, ApYrHe MpoTUCThl. KoloHnanbHbIe OpraHu3MBl.

B3aumocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U CHCTEMbI opraHoB. OpraHusm
Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKaHEH: 00pa3oBaTeNbHasl, TOKPOBHAS, IPOBOIAIIIASI, OCHOBHAS,
MexaHuyeckas. OCOOEHHOCTH CTpoeHUsl, PYHKIMN U pacriooKeHUs TKaHE! B OpraHax pacTeHHI.

TkaHu >KMBOTHBIX W 4YeJOBEeKAa. THWIBI JKMBOTHBIX TKaHEW: OHIUTENHAIIbHAS, COEAMHUTEIbHAS,
MblIllIeYHas, HepBHas. OCOOCHHOCTH CTpoeHHs, GYHKIMI U PaclojOKeHUs TKaHEeH B OpraHax >KUBOTHBIX U
YEJI0BEKA.

Opransl. BereratuBHbie 1 TeHEpATUBHBIC OpPTraHbl pacTeHU. OpraHbl U CUCTEMbI OPTAHOB JKMBOTHBIX U
yenoBeka. OyHKIUN OpraHOB U CUCTEM OpPraHOB.

Omnopa tena opranu3moB. Kapkac pacrennii. CkeneTbl 0JTHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX KUBOTHBIX.
Hapyxublii 1 BHyTpeHHUH ckeneT. CTpOCHHE U TUIIBI COEUHEHUSI KOCTEH.

JIBukeHre OpraHu3moB. JIBH)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE, >KI'YTUKOBOE,
pecHuyHoe. JIBMKEHHWE MHOTOKJIETOYHBIX PACTCHHWH: TPOMU3MBI M HACTUHU. [[BIDKEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YEJIOBEKa: MblllieuHas cuctema. Peduekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Tutranue opranusmos. [lornoieHue BoJbl, YIIIEKUCIOr0O ra3a U MUHEPAJIBbHBIX BEUIECTB PACTEHUSMH.
[lutaHue KWUBOTHBIX. BHYTPHIOIOCTHOE W BHYTPHKJIETOUYHOE MHINeBapeHne. I[luTaHne MO3BOHOYHBIX
AKUBOTHBIX. OTAeNbl nuuieBapuTenbHoro Tpakra. [lumesapurensHble sxenesbl. [lumeBapurenbHas cucrema
4eJI0BEKA.

Hpixanne opranu3moB. Jlpixanue pacteHuil. Jlpixanwe kuBOTHBIX. [luddy3us razoB uepes
MOBEPXHOCTh KiIeTKU. KokHoe mapixanue. [[pixarenbHass moBepxHOCTh. JKabepHoe M JIErOYHOE JbIXaHUE.
JlpixaHue TMO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKAa. OBOJIOIUOHHOE YCIOKHEHHE CTPOCHMS JIETKHUX



NIO3BOHOYHBIX JXUBOTHBIX. JlpIXaTenbHas cucCTeMa ueiaoBeKa. MeXaHnW3M BEHTWIALMM JIETKUX y NOTHUIL U
MIIeKOTUTalomuX. Perymsmus npixanus. J{prxarenbHbie 00bEMBI.

TpaHcopT BEHIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI pacTeHWH. TpaHCIOPT BEUIECTB Y
KUBOTHbIX. KpoBeHOCHass cuctema u €€ opranbl. KpoBeHOCHas cuCTeMa INO3BOHOYHBIX JXMBOTHBIX H
yenoBeka. Cep/le, KpOBEHOCHBIE COCYIBI U KpoBb. Kpyru kpoBooOparieHusi. DBOIIOMUOHHBIC YCIOXKHEHHUS
CTPOEHMS KPOBEHOCHOW CHUCTEMBI I03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u eé perynsauusi.

Boinenenne y opranu3moB. Beijenenue y pacteHuid. Beigenenue y KUBOTHBIX. COKpaTUTEIbHBIE
Bakyosd. Opransl BbleneHusi. Ouiabrpanus, cekpenus U oOpaTHOE BCAChIBAHUE KaK MEXaHU3Mbl pabOThI
opraHoB BbljeneHUs. CBs3b MOJOCTH Te€la C KPOBEHOCHOM M BBIACIUTENBHON cucTeMaMu. Boiienenue y
MO3BOHOYHBIX JKUBOTHBIX W deioBeka. [louku. Crpoenune u QyHkumonmpoBanue Hedpona. ObOpazoBanue
MOUYH y YEJIOBEKA.

3amMra y OpraHuM3MOB. 3allMTa y OJHOKIJIETOYHBIX OpraHu3smMoB. Cropbl OakTepuil M IUCTEHI
npocTeiuxX. 3amura y MHOTIOKJIETOYHBIX pacreHui. Kyrukyna. CpeacTBa HacCMBHOW M XMMHMUYECKOHN
3aiuThl. QUTOHLUIBL.

3amuTa y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M MX NpOM3BOAHBIC. 3allluTa OpraHu3Ma OT
Oone3neit. MMMyHHas cucrema uesioBeka. KIleTOUHBIM W TyMOpaJbHBIH HMMYHUTET. BpoXIEHHBIA U
nproOpeTEHHBIN crienupuuecKuil UMMYHUTET. TeopHs KIOHaJIbHO-celleKTuBHOro nummyHnurera (I1. Dpnux, .
M. bepuer, C. ToneraBa). BocnaiurenbHble OTBETHI OpPraHu3MoB. Poiib BpOXAEHHOIO MMMYHUTETa B
Pa3BUTHH CUCTEMHBIX 3200JIEBaHUIA.

PasppaxxumocTe M perynsauus y OpraHu3MoB. Pa3zapa)kuMoCTh Yy OJHOKIETOYHBIX OpPraHU3MOB.
Takcucel. Paznpa)xuMocTh U peryisuus y pacTeHui. POCTOBBIE BEIIECTBA U UX 3HAYCHMUE.

HepBHast cuctema u peduiekTopHas peryisinus y >KUBOTHBIX. HepBHas cucrtema u e€ OTAENHI.
OBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBl Yy KUBOTHbIX. OTIenbl TOJOBHOIO MO3ra
II03BOHOYHBIX KMBOTHBIX. Peduiekc u pedraexkropHas nyra. be3ycioBHble U yCIOBHBIE pe(IIeKChI.

['ymopanbHasi perynauus U SHAOKPUHHAs CHCTEMa KMBOTHBIX M uesoBeka. JKene3sl 3HIOKPUHHON
CHUCTEMBI M UX TOPMOHBI. JleficTBuE TOpMOHOB. B3auMOCBSA3b HEPBHOW M HIOKPUHHOM CHCTEM. | nmoranamo-
runoguszapHas cuctema.

Jdemoncrpauuu

IHoptper: U. I1. I1aBnoB.

Tabmuel u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHbIE BOJIOpPOCIN», «bakrepum»,
«[Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHHi», «CHCTEeMbl OpPraHOB IO3BOHOYHBIX >KUBOTHBIXY,
«BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHU pacteHuit», «KopHeBble cuctembl», «CTpoeHHe cTedisn»,
«CTpoeHHe TUCTOBOM IUIACTUHKNY, « TKaHU )KMBOTHBIX», «CKeNeT uenoBeka», «lInmesapurenbHas cucreMay,
«KposeHocHas cucremMay, «J/IpixarenpHas cucrema», «HepBHas cucrema», «Koxa», «Mpleynas cucremay,
«BpimenurenbHas — cucreMa», «OHIOKpUHHas  cuctema», «CrpoeHue  MblIIb»,  «MMyHHUTET»,
«KumeunomnonoctHeie», «Cxema MUTaHUS pacTeHUN», «KpOBEHOCHBIE CUCTEMBI NTO3BOHOUYHBIX KHUBOTHBIX),
«Ctpoenue ruapbl», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHHe 10K1€BOro YepBs», «HepBHas cuctema
peiO», «HepBHas cucrema narymkun», «HepBHas cucrema npecMmblkaomuxcs», «HepBHas cuctema mTuiy,
«HepBHas cuctema MiekonuTaromux», «HepBHas cuctema yenoBekay, «Peduaexcey.

OO6opynoBaHue:  CBETOBOM  MHKpPOCKON,  MHUKpPOIIpenaparhl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpOIIpenaparbl TKaHEH, paKOBUHBI MOJUTIOCKOB, KOJIJIEKLIIMM HACEKOMBIX, UTJIOKOKHX, JKUBBIE IK3EMIUIAPHI
KOMHATHBIX pPAcTeHHH, repOapuu pacTeHUN pPa3HBIX OTAENOB, BJIAXKHBIE MpenapaTbl XKUBOTHBIX, CKEIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKHUBOTHBIX, CKE€JIEeT 4YelloBeKa, O0OopyIoBaHUE  JUIS
JIEMOHCTpAllMM TOYBEHHOTO M BO3JAYIIHOTO IMUTaHMUS PacTEHUl, pacleluleHus Kpaxmaja U OeJIKOB IOA
neiictBueM (epMeHTOB, 00OpyHOBaHHME JUIsl AEMOHCTPALlMU OMBITOB IO HW3MEPEHHUIO JKU3HEHHOH EMKOCTH
JETKUX, MEXaHU3Ma JbIXaTeNbHbIX ABM)KEHUN, MOJIENIH FOJIOBHOI'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JladopaTopnasi padora «/3yueHue TkaHEH pacTCHHIN.

JlabopaTopnasi padora «l/3ydueHue TkaHell KUBOTHBIX».



JlabopaTopnasi paGora «/3y4yeHne opraHoB IIBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTaHNU3MOB

®DopMBbI pa3MHOKEHHUSI OPTaHU3MOB: Oecroioe (BKIIIOYas BETeTaTUBHOE) W TOJIoBoe. Buabl Gecrooro
Pa3MHOXKEHUS: MOYKOBAHUE, CIIOPYJISAIUS, parMeHTalHsl, KIOHUPOBaHHE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uaum ramersl. Meio3. Craguum Mmeito3a. [loBenenue
xpoMmocoMm B Mmenose. KpoccuHrosep. bronornyeckuii cMbICI MeHO3a U II0JIOBOTO mpouecca. Meinos u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimieBoe pazButue. ['amerorenes y uBOTHBIX. [losoBbIe xene3bl. OOpa3oBaHue U pa3BUTHE
10JIOBBIX Ki1eToK. Criepmarorenes u ooreHe3. CTpoeHuUE MOJI0BbIX KIETOK.

OmtoioTBOpeHNEe M 3MOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O pa3BUTUU OPTaHU3MOB.
Mopgozenez — oona u3z enagnvix npobrem sambpuonocuu. Konyenyua mopghocenos u mooenu mopgozenesa.
Cragun o>MOpuoreHesa KMBOTHBIX (Ha mnpumepe Jsarymku). JpoGnenue. Tumbl  apoOieHus.
Lemepmunupogannoe u HedepmunupoganHuoe Opoobaenue. bnacmyna, munet 6nacmyn. OcOOEHHOCTH
IpoOJieHNsT MJIEKONMUTAIOMIMX. 3apObIIIeBbIe JUCTKU (TacTpyisaius). 3akiajka OpraHoB W TKaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BIMSHHME 4YacTeil pa3BHBAIOMIETOCS 3apofbliia (dMOpUOHANIbHAS
MHAYKIMS). 3aKiajiKka IUIaHa CTPOEHHUS >KUBOTHOTO Kak pe3yjbTaT MEPapXUUYECKUX B3aUMOACHCTBUI T'€HOB.
Biustnue Ha 5MOpHOHAIBHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOIICH CPE/IbI.

Poct u passutue xuBoTHbIX. [locTamMOpuonansHbiil epuo. [IpsimMoe u Henpsimoe pa3ButHe. Pazputue
¢ meramop(o3oM y Oecro3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX. bHOIOrHYEcKOe 3HAYEHHE MPSIMOrO U
HENpPsSIMOT'O Pa3BUTHSL, X PAaCIPOCTpPaHEHUE B MpHUpoe. Tumbl pocta KUBOTHBIX. DaKTOPHI perymsiuuu pocra
KUBOTHBIX M dYenoBeka. CTajauum TOCTIMOPHOHAIBHOTO Pa3BUTHSl y JKMBOTHBIX W 4eJoBeka. llepmossl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOrMYeCcKre MPOIECCHI.

PasmHoxeHue u pazutue pacteHui. ['lameTodut u criopodut. Meiio3 B )KM3HEHHOM IUKJIE PACTEHUM.
OO6pa3oBanue crop B Tpoiecce Meio3a. ['ameroreHes y pacteHuil. OMJIOIOTBOPEHHE U pPa3BUTHE
PacCTUTENBHBIX OpPraHU3MOB. /[BOilHOE OIJIOIOTBOpPEHHE y LBETKOBBIX pacTeHuil. OOpa3oBaHHE U pa3BUTHE
CEMEHH.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpauuu

Hoptpetst: C. I'. HaBamus, X. [lIneman.

Tabmuubl u  cxembl: «BereratuBHoe pa3sMHOXeHHE», «Tumbl Gecronoro  pa3MHOXKEHUS,
«PasMHOXeHHE XJaMUAOMOHAIbI», «Pa3mMHOXkeHHE 3BrieHb», «Pa3MHOXKeHHME THIpB», «Meio3y,
«Xpomocombl», «l'ameroreHes», «CTpoeHHe SAWLEKIETKH U crepmaro3ouaa», «OCHOBHBIE CTaauu
oHToreHesza», «lIpsamoe wm HempsiMoe paszButhuey, «Pa3BuThe Mmalickoro »xykay», «Pa3BuTue capaHum»,
«Pa3Butne sArymkmn», «J/lBoWHOE OIUIOJOTBOPEHHME Yy LBETKOBBIX pacTeHMi», «CTpoeHue ceMsH
OJIHOJIOJIBHBIX U JBYIOJBHBIX pacTeHU», «JKHU3HEHHBIN UK MOPCKOU KanmycTbD», «KU3HEHHBIN IIUKIT MXay,
«KW3HEHHBIN [IUKJ TAOPOTHUKAY, «KM3HEHHBIA LIUKIT COCHBIY.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpenapaThl SHIEKIETOK M CIEpMaTO30HMI0B, MOJEIh
«IuK pa3BUTHS JIATYILIKU Y.

JlabopaTopnasi paGora «l3ydyeHne CTpoeHMs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTax».

IIpakTHyeckas padora «BrisBlIeHNE TPU3HAKOB CXO/ICTBA 3aPOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX).

Jladoparopnasi padora «CtpoeHrne OpraHOB Pa3MHOKEHHS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTtopust cTaHOBIECHHS W DPa3BUTHUS T'€HETHKH Kak Hayku. PabGoter I'. Mewngpens, I'. ne ®pusa, T.
Moprana. Ponb oTedecTBeHHBIX YUEHBIX B pa3Butuu renetuku. Padorer H. K. Konbrosa, H. 1. BaBuiosa, A.
H. Benozepckoro, I'. /. Kapnieuenko, 0. A. ®unmumaenko, H. B. Tumodeesa-Pecosckoro.



OCHOBHbBIE TEHETHYECKHUE MOHSATHUS U CHUMBOJBL. [ OMOJOTMYHBIE XPOMOCOMBI, AJUIENbHBIE TEHBI,
aJlbTEpPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIM MPU3HAK, TOMO3UIOTa, T€TEPO3Ur0oTa, YUCTAs
JUHUS, THOPUABI, TeHOTUIl, PeHOoTUN. OCHOBHBIE METObl T€HETUKU: THOPUI0TOTHUECKUM, [IUTOIOTMYECKUM,
MOJIEKYJIAPHO-T€HETUYECKU.

JdemMoncTpauuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuid,
I'. 1. Kapneuenko, 10. A. ®unmumuenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbl CKpEIBaHUS.

JlaGopaTopHnas pa6ora «/[pozoduia kak 00BEKT FTeHETUIECKUX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiif 3akoH MeHzens — 3aKOH eIuHO00pa3usi THOPHUIOB MEPBOTO
nokosneHus. IlpaBuno noMuHHMpoBaHus. BrTopoll 3akoH MeHaenss — 3aKOH pacUICIUIEHHs ITPU3HAKOB.
uTonornyeckrue OCHOBBI MOHOTMOPUIHOTO CKpeIuBaHus. [ umores3a 4ucToTH raMer.

AHanusupyroliee ckpelmubanue. [[poMexxyTounblii XapakTep HaciaenoBaHus. Paciernienne npu3HakoB
IIpU HEMOJHOM JTOMHUHHUPOBAHUMU.

Jurubpunnoe ckpeuBanue. Tpetwit 3akoH MeHnmenss — 3aKOH HE3aBUCHMOTO HAacleAOBaHUS
npu3HaKoB. Llutonornueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CueruienHoe HacienoBanue mpuzHakoB. Paborer T. Moprana. CrernieHHOe HacieqoBaHUE TEHOB,
HapylLIEHUE CLEIJICHUS MEXIy FfeHaMU. XpOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTH.

['enetnka mona. XpOMOCOMHBIM MEXAaHM3M ONpPENESEHUs Moja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omMorameTHblii U TeTeporaMeTHbld 1OJI. ['eHeTHueckas CTPyKTypa MOJIOBBIX XpomocoM. HacnenoBanue
IIPU3HAKOB, CLICTUICHHBIX C ITOJIOM.

I'enoTun kak nenocrHas cucrema. [lneioTponuss — MHOKECTBEHHOE JEHCTBUE reHa. MHOKECTBEHHBIN
aluienusM. BzaumopelictBue HeamienbHbIX TeHOB. KoMmieMenTapHocTs. Onucras. [lonumepus.

['eHeTHYeCcKUil KOHTPOIb DPA3BUTHS PACTEHHH, KUBOTHBIX W YENOBEKa, a TaKkKe (DU3HOIOTHYECKUX
IPOLIECCOB, MOBEACHHUSI U KOTHUTHBHBIX (YHKIMH. ['eHeTHueckue MexaHu3Mbl CUMOMOTeHE3a, MEXaHU3Mbl
B3aMMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO35IMH — MHUKpoOMOM». ['eHeTnueckne acmeKkThl KOHTPOJS U
W3MEHEHUs HaClleJICTBEHHON HH(GOPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoncTpauuu

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

Tabmunper u  cxembl: «llepBelii u BTOpoW 3akoHbl Mennens», «Tperuil 3akoH MeHaens»,
«AHanuzupymoliee cKkpemmBanue», «Hemnoanoe noMmuHnpoBanue», «CUENIEHHOE HACIEI0BAHNUE TPU3HAKOB Y
npozodunbly, «'eHetnka momnay, «Kapuotun uenoBeka», «Kapumotun apozoduisi», «KapuoTunm mTHULBD,
«MHOXeCTBEHHBIN amIenn3my, «B3zanMmoeiicTBie TEHOBY.

O6opynoBaHue: MOJENb sl IEMOHCTPALlMU 3aKOHOB €IMHOOOpa3usi TMOPHIOB NMEPBOrO MOKOJIECHUS U
pacuieyieHus] TPU3HAKOB, MOJENb ISl JAEMOHCTPAallUM 3aKOHAa HE3aBUCHMOIO HAclleJOBaHUS MPU3HAKOB,
MOJIeb Ul IEMOHCTPALUU CLENJIEHHOTO HACcAEA0BaHNs IPU3HAKOB, CBETOBOM MHUKPOCKOI, MUKPOIIpENapar:
«/Ipo3odumnar.

IIpakTHyeckas padora «3yueHue pe3ynbTaToB MOHOTHOPUIHOTO CKPEIIMBAHUS Y JPO30(UIBI».

IIpakTuyeckas padora «/3yueHue pe3yabTaToB JUTUOPUTHOTO CKPEUTUBAHUS Y APO30QIIBI.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHotuna u cpeasl npu GopmMupoBaHUM (peHoTuna. M3MEHUHMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJTMYECTBEHHBIE PU3HAKKA. BUIbI N3MEHUNBOCTH: HEHACIIEACTBEHHAs U HACIEACTBEHHAS.

Monudukariontas U3MeHYUBOCTh. PoJb cpensl B (hopMUpOBaHUHM MOIU(DUKAIIMOHHOW U3MEHUYHUBOCTH.
Hopma peaknuu mnpusHaka. Bapuanumonnslii psn u BapuauunonHas kpuBas (B. Moranncen). CpoiicTBa
MOIM(PUKAITIOHHON U3MEHUNBOCTH.

['eHoTUMUeckass N3MeHUYNBOCTh. CBOWMCTBA T€HOTHITUYECKON M3MEHUYMBOCTH. BHUIBI T€HOTHITUYECKOM
M3MEHYUBOCTH: KOMOMHATHBHAS, MyTAIlHOHHASI.



KomOunaTuBHas n3aMeHYMBOCTh. Mei03 1 IOJI0BOM Mporecc — 0CHOBa KOMOMHATUBHOM U3MEHYHBOCTH.
Posib koMOMHATHBHOM N3MEHYMBOCTHU B CO3JJaHUH T€HETHUECKOTO Pa3sHOOOpa3Hs B IpeesiaXx 0HOro BUA.

MyTtanoHHass U3MEHYMBOCTb. BUABI MyTanMii: r€HHbIE, XPOMOCOMHBbIE, T€HOMHBbIE. CIIOHTaHHBIE U
WHIYLMPOBAaHHbIE MYTalMH. SIepHble W LHUTOIUIa3MaThueckue MyTtauuud. ComMaTH4YecKMe U II0JIOBBIE
myTtauuu. [IpuurHbl BOZHUKHOBEHUS MyTaluil. MyTareHsl U UX BIIMSHHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO Mpoliecca. 3aKOH FOMOJIOTMUECKUX PSAOB B HacieacTBeHHoUW usmeHunBocty (H.M. BaBuios).
BHesinepHas U3MEHYMBOCTh U HACJIEICTBEHHOCTb.

Onucenemurxa u nuUceHOMUKA, PONb INULEHEMUUECKUX (Pakmopos 8 HACIe008aHUU U USMEHYUBOCMU
GenomunuyecKux NPU3HAKo8 y OpeaHu3mMos.

JdemoncTpanuu

[Toptpetsi: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuiel u cxembl: «Buabl uamMmeHunBOCTHY, «MoaupuKalnoHHass U3MEHUUBOCTHY, «KoMOuHaTHBHAsS
U3MEHUYUBOCTBY, «Meio3y, «OmioaoTBoperne», «[ eHeTnyeckue 3a00aeBaHus YeI0BeKay, «BuIbl MmyTaruiiy.

ObopynoBaHue: KHUBbIC M TrepOapHBbIC SK3EMIUISIPHl KOMHATHBIX pacTeHuil, pucyHKH (doTorpadum)
JKUBOTHBIX C Pa3JIUYHbIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopnass padora «MccnenoBanue 3aKOHOMEPHOCTEH MOAM(PUKAMOHHON HM3MEHUHUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTuyeckas padora «MyTanuu y 1po30Quiibl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eneTnka yejioBeKka

Kapuotun wuyenoBeka. MexayHapoaHass mporpaMMa MCCIEIOBAaHUS TE€HOMa YeloBeKa. MeTobl
U3YYEHUS TEHETUKH 4YelIOBEKa: TI'€HeaJOrH4ecKuil, OJIM3HENOBbIM, IUTOTeHETHUECKUN, MOMyIIIuOHHO-
CTaTHUCTUYECKUHM, MOJIEKYJISIpHO-TeHeTHUecKU. COBpEMEHHOE OIpeieIeHUEe TI'€HOTHNA: IOJHOT€HOMHOE
CEKBEHUPOBAHHUE, TCHOTUIIMPOBAHUE, B TOM yucie ¢ nomoiisto [11[P-ananu3a. HacnencrtBennsie 3a001eBaHus
yenoBeka. ['eHHbIe U XPOMOCOMHBIE  OOJE3HM  YelnoBeKa. bomesHH ¢ HacleIACTBEHHOU
MPEAPACIIONOKEHHOCThI0. 3HAUYEHNE MEIUIMHCKON N€HETUKU B MPEAOTBPALIEHUN U JICUEHUU F'€HETUYECKUX
3a0osieBaHUi  yenoBeKa. MenuKo-TeHeTHYeckoe KOHCyinbTHpoBaHue. CTBosnoBble KieTku. [lonsTue
«TEHETHYECKOro TIpy3a». OTHYECKUE acCleKTbl HCCIEJOBaHMM B 00JAaCTH pPENAaKTUPOBAHMUS TE€HOMa U
CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpHI MOBBIIIEHHONW YYBCTBUTEIHHOCTH YEJOBEKA K (DU3MYECKOMY M XUMHUUYECKOMY
3arpsI3HEHUIO OKPYIKaoIIeH cpepl. ['eHeTndeckas mpeapaconoKEHHOCTh YeJIOBEKa K aTOJIOTHSIM.

JdemoHcTpauuu

Tabmuie! u cxembl: «Kapuotun yenoBeka», «MeToapl U3ydeHHs] TeHETUKH YelloBeKay, «I eHeTnueckue
3a00JIeBaHNs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JloMmecTukanusa U cenekuus. 3apoXkICHUE CeleKIMH M JoMmectukanuu. Yuenue H. WM. Basuiioa o
LlenTpax NpPOMCXOXKAECHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. Poib ceneknuu B CO3/1aHUHM COPTOB
pacteHuid U mopoJ KUBOTHBIX. COpT, MOpOJa, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAI0B B HACIEICTBEHHOM
n3meHunBoctr H. V. BaBunosa, ero 3HaueHue 1Jis CEJIEKIIMOHHON PaOOTHI.

MeTtoapl ceneKIMOHHOM paboThl. MCKyCCTBEHHBIH OTOOp: MAacCoBBIH M MHIMBUAYAJIBHBIA. DTambl
KOMOWHAIIMOHHOM celeKkuuu. McnplTaHue npou3BoauTeneil mo noroMctBy. OTOOp 1Mo reHOTHILY ¢ TOMOIIBIO
OIIeHKH (PEHOTHUIIa TOTOMCTBA M OTOOP TI0 TEHOTHUITY ¢ moMotibio aHainu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paloThl. PagManvoHHBIH W XHUMHUYECKUU
MyTareHe3 KakK HWCTOYHUK MYTalluid y KYIbTYpHBIX (opMm opranuzMoB. lcmonbp3oBaHHE TE€HOMHOTO
penakTHpOBaHUS ¥ MeTOI0B pekoMOuHaHTHBIX JJHK /1 monydenus ncxoaHoro Matepuana Jijis CeNeKIINu.

[Toryuenue monurionoB. BHyTpuBuaoBas rubpuauzanus. Biu3kopoacTBEeHHOE CKpelllMBaHUE, WM
uHOpuauHr. HeponcTBeHHoe ckpemuBaHue, Win ayrOpuauHr. ['etepo3uc u ero npuuuHbl. Mcnonp3oBanue



rerepo3uca B cenekuuu. Otman€éHHas rubpumusanus. [IpeomoneHue Oecruionus MEXBUIOBBIX THOPHIOB.
JloCcTH>KEeHHS CeJIEKIIUU PACTEHUM U )KUBOTHBIX. «3€1éHas pegonoyusLy.

CoxpaHeHHe M U3y4EHHE T'€HETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHHM M HUX JAUKUX POAUYEH IS
CO3/1aHUSI HOBBIX COPTOB M T'MOPHUI0OB CEIbCKOXO3AMCTBEHHBIX KYIbTYp. HM3yueHue, coxpaneHue u ynpagienue
2EHEeMUYECKUMU PeCcypPCamu CeNbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX JCUBOMHBIX 6 YeNsix YayuldeHUs
CYWecmsyowmux U co30anusi HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCNe C NPUMEHEHUEM COBPEMEHHbBIX
Memo008 HaAYUHbIX UCCTIe008AHULL, NEePedo8blX UOell U NePCREeKMUBHBIX MEXHOLO2UII.

JdemoHcTpauuu

Hoptpetsi: H. N. BaBuinos, 1. B. Muuypus, I'. /1. Kapneuenxo, I1. I1. JIykpsnenko, b. JI. Acraypos, H.
bopnoyr, /1. K. benses.

Tabmunpl u cxembl: «LleHTpBI MPOUCXOXKIEHUS M MHOr000paszusi KyJIbTYpHBIX pPacTEHU», «3aKoH
FOMOJIOTUYECKUX PAJOB B HACIEACTBEHHOW H3MEHYMBOCTH», «MeTtonbl cenekuun», «OTaanéHHas
rubpuan3anusy, «MyrareHesy.

Jlaboparopnasi padora «/3yueHue cOpToB KyJbTYPHBIX PACTEHUM U MOPOJ] JOMAIIHUX KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «[IpuBuBKa pacTCHUII».

Ikekypeusi «OCHOBHBIE METO/BI U JIOCTHXKEHHUS CENIEKIUN PACTEHUI U KUBOTHBIX (Ha CEIEKIIMOHHYIO
CTaHIINIO, TJICMCHHYIO ()epMy, COPTOMCIBITATCILHBIM y4acCTOK, B TEILNIMYHOE XO3SHCTBO, B JIAOOPATOPHIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. BHOTeXHOJIOTHA M CHHTeTHYeCKAsI OMOJIOTHA

OOBeKTHI, UCTIONB3YeMble B OMOTEXHOJIOTUH, — KIIETOUHbIE U TKaHEBbIE KYJIbTYPbI, MUKPOOPTaHU3MBI,
UX XapakTepHCTHKA. TpaauiMoOHHAs OWOTEXHOJOTHS: XJICOONEeUeHUE, TOMyYeHUE KHCIOMOIOYHBIX
POJYKTOB, BHHOAeHWE. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX TEXHOJIOTHH.
[TpousBoacTBO Oenka, aMUHOKUCIIOT M BATAMUHOB.

Co3anue TEXHONOTUI U NHCTPYMEHTOB 1IEJICHANPABICHHOIO U3MEHEHUSI 1 KOHCTPYUPOBAHUSI TEHOMOB
C UEIBI0 MOJYYEHUS OPraHU3MOB M HUX KOMIIOHEHTOB, COJEpXkAlIMX HE BCTPEYAIOIIHMECS B MPUPOIE
OMOCHUHTETHYECKHUE MTYTH.

Knerounas umxenepusi. Metoapl KyJabTyphl KJIETOK M TKaHEW pacTeHUl U KHUBOTHBIX. KpnobaHkw.
ComaTnueckass ruOpuau3alids W COMAaTUYECKUU sMOpuoreHe3. lcmonp30BaHWE TalIONIOB B CEIEKIUU
pacrenuid. [lonyuenue MOHOKIOHANbHLIX aHmumen. Hcnonv3oeanue MOHOKIOHANbHLIX U NOJUKIOHATbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEKOHCTpYKIMs SIMIEKIETOK U KJIOHUPOBaHUE
JKUBOTHBIX. METON TpaHCIJIAHTAlMU SIep KIETOK. 1exHonozuu 0300poGieHus, KyIbMusUposaunus u
MUKPOKIIOHATILHO20 PA3ZMHONCEHUS! CElbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHAass M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha M KOHCTPYMPOBAaHHE
pexomounantHeix JIHK. Cozdanue mpanceennvix opeanusmos. JIoCTUNKEHNS U IEPCIEKTUBBI XPOMOCOMHOM U
TeHHOW MH)XKEHEPUH. DKOJIOTUYECKUE U STUUYECKHE MPOOIeMbl TeHHOW HHKEHEPHUH.

Meaunuackue  O6uotexnonoruu. IloctreHomuas mudpoas  Meaunuuaa. [I[P-nuarsocrtuka.
MeTa0oIOMHBIN aHaNW3, TEHOLIEHTPUYECKUM aHaJIN3 TPOTEeOMa 4YeJIOBEKa I OIIEHKH COCTOSHHUS €ro
310poBbs. Vcronb30BaHne CTBOJIOBBIX KJIE€TOK. TapreTHas Tepanus paka. 3D-Ounonnkenepust 1 pa3paboTku
(dbyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3MaHHUS KOMIUIEKCHBIX TKaHEH CouYeTaHHeM
TEXHOJIOTHI TpEXMEPHOTr0 OHWONPHUHTHHTAa W cKaQonauHra sl peuieHus 3aaad IepCOHATU3UPOBAHHON
METUITAHBI.

Co3manrie BEKTOPHBIX BAKIIMH C IEJbI0 O0OecredeHus: KOMOMHHPOBAHHOM 3alllUTHI OT BO30yauTENeH
OPBH, ycraHoBieHHE MOJICKYISPHBIX MexaHu3MoB (QyHkuuoHupoBanusi PHK-comepxkamux BHUpPYCOB,
BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHNS YEIOBEKA U )KHBOTHBIX.

JdemoHcTpauuu

Tabmumpl u cxembl: «/cmonp30BaHEe MHUKPOOPTaHU3MOB B IPOMBIIIUICHHOM IPOU3BOJICTBEY,
«Knerounas unxxenepus», «['eHHast HHKEHEPUS».



JlaGopaTopnasi pa6ora «l3yueHrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IOKkcekypeusi  «buoTexHonorus — BaXKHEHWIas TPOWM3BOAMTENbHASs CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1.3aposkaeHue u pa3BuUTHE IBOJIOIUOHHBIX NPEICTABJIEHNH B OMOJIOTHH

OpomtonmonHas teopust Y. JlapBuHa. [Ipennocsliky BO3HUKHOBEHMsI AapBUHU3MA. JKH3Hb U HayyHas
nearenbHocTh Y. [lapBuHa.

JBwxymme cuisl 3Bomonuud BuaoB 1o Y. JlapBuHy (BBICOKAas HMHTEHCHUBHOCTb Pa3MHOXKEHUS
OpPraHU3MOB, HACJIEICTBEHHAsl W3MEHYMUBOCTh, OOpb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIM M MCKYCCTBEHHBIN
otoop).

Odopmnenne cunternmueckoil Teopuu sBomonuu  (CTD). HeittpanpHas Teopusi SBOJOIHH.
CoBpeMeHHas BOJIIOLMOHHAS OnoJorus. 3HadyeHHue 3BOJIOLMOHHON TeOpuH B (POPMUPOBAHUH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpA.

JleMmoHCTpanumn

Hoptpetsl: Apucrotens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. lapsun, C. C.
Yersepukos, W. 1. lImaneraysen, k. Xonnenn, . K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoil npupoas! (no K. Jlunuerw)», «JlecTHULA XKUBBIX CyLIecTB (110
Jlamapky)», «MexaHu3M (GopMUPOBaHUS IPUCIIOCOOICHUN Yy pacTeHui U ®KUBOTHBIX (1o Jlamapky)», «KapTa-
cxema Mapmpyra myremectBus Y. Japsunay, «Haxomkm Y. J[lapBuna», «Popmbl OoppOBI 3a
cymectBoBanuey, «Ilopoasl romyoeit», «MHoroobpasue KyIbTypHBIX (GOpM KamycTs», «Ilopoasl moManmHux
AKHUBOTHBIX», «CxeMa oOpazoBaHust HOBbIX BUJOB (110 Y. [lapBuny)», «Cxema COOTHOILEHUS JBUXKYILUX CUII
IBOJIIOLIMNY, «OCHOBHBIE IIOJIOKEHUS CUHTETUYECKON TEOPUU IBOJIIOLIANY.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[onmynsus kak sneMeHTapHas eAuHHIAa 3BONIONUH. COBpPEMEHHBIE METO/bI OLIEHKH T'€HEeTHYECKOIo
pasHOOOpa3ust W CTPYKTypbl mnomnynsuuil. 3meHeHune reHodoHIa NOMYISAINMM Kak 3JEMEHTapHOe
9BOJIIOLMOHHOE SIBJIEHUE. 3aKOH TreHeTnueckoro pasHoBecus k. Xapau, B. BaiinGepra.

DneMeHTapHble (akToOpbl (ABMXKYIIKME CUJIBI) ABONIONMUA. MyTtanroHHbli mipouecc. KomOuHatuBHas
W3MEHYHMBOCTh. J[pelid reHoB — ciydaiiHble HEHANPaBJICHHBbIC WU3MEHEHHUS YaCTOT aJljiejiedl B TMOMYJISAIMIX.
O¢pdexr ocHoBarens. Ipgexm oOymuvinounoeo eopaviwuka. CHudiCEHUe 2eHemU4ecKo2o pazHoo0paA3UsL:
npuyunel u cieocmsus. Ilpossnenue sghghexma opeticha 2enos 6 OGonvuiux u manvix nonynayusx. Murparmm.
W3onsmus nonynsauuii: reorpaguyeckas (IpocTpaHCTBEHHAs ), OHoIorndeckast (penpoayKTUBHAs).

EcrectBeHHbIil 0TOOp — Hampasistomuil ¢akrop sBomonuu. Dopmbl ecTecTBEHHOro oTOopa:
JBIDKYIIUH, CTaOMIM3UPYIOIKK, paspbiBaomuil (au3pyntuBHbIN). [lonoBoit oTOop. Bo3HukHOBeHHE u
9BOJIIOLMS COLMAIBHOTO TIOBEIEHUS KUBOTHBIX.

[Tprcnioco0IeHHOCTh OPraHU3MOB KaK pe3ysIbTaT MUKPOIBOMIONNH. BO3HUKHOBEHHE PUCIIOCOOIEHN
y opraHuzMoB. Apomopdo3bl H uaMoamantauuu. llpumepsl NpucnocoONieHUH Yy  OpPraHu3MOB:
MOp$OJIOTHUECKHE, ¢buznoIoruuecKue, OMOXUMHUECKHE, [IOBEJCHYECKUE. OTHOCHUTENBHOCTD
IpUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BumooOpasoBaHue kak pe3ylbTaT MUKpo3Boiouuu. Mzomsuus —
KItoueBo  ¢aktop BuaooOpazoBaHus. Ilyrm u  cmocoObl  BHJIOOOpa30BaHMS: — AJJIONATPUUECKOE
(reorpaduyueckoe), CUMIATPUUECKOE (IKOJIOTHYECKOE), «MITHOBEHHOE» (TIOJUIUIONIN3AIUS, THOPUIU3AIN).
JUIMTENbHOCTD IBOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl GopMHUpOBaHMS OMOJIOTUYECKOTO pa3HOO0pa3usl.



Posib 3BOMIOLIMOHHON OMONIOTMM B pa3pabOTKe HAay4HBIX METOJOB COXpaHEHHMs OHMOpazHOOOpaszusl.
MUKpPO3BOJIONMS U KOABOJIOIMS MAapa3suTOB U HUX X03i€B. MexaHu3Mbl (POPMUPOBAHHUS YCTOWIHMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

Hoptpetsi: C. C. YeTBepuxos, . Maiip.

Tabmuubl u cxemsl: «MyTanMoOHHAas W3MEHYMBOCTHY», «llomymaumonHas cTpykrypa BHIa», «Cxema
NposIBIICHUS] 3akoHa Xapau—BaitnOepra», «JIBuxkyliue CHIIBI 3BOMIONUNY, «OKOJIOTHYECKas U330
NOMyJSIMA ceBaHCKOM (openu», «['eorpaduyeckass U30ISALUS JTUCTBEHHUIBI CUOUPCKONW M JMCTBEHHMUIIBI
naypckoiy, «llomymnsiiiMoHHbIE BOJIHBI YMCIEHHOCTH XMUILHUKOB U KEPTB», «CXeMa JeHCTBUS €CTECTBEHHOIO
otbopay, «DPopMbel 60pBOBI 3a cymiecTBoBaHUEY», «VHIyCTpHATBLHBIN MelaHu3My, «KHUBBIE HCKOMAEMBICY,
«IlokpoBUTENbCTBEHHAs ~ OKpacka  >KUBOTHBIX», «Ipenynpexaaromas  okpacka  >KHBOTHBIX»,
«®Dusnonoruueckue agantanun», «lIpucnocoOieHHOCT, OpraHU3MOB U €€ OTHOCUTENBHOCTHY, «Kpurepuun
BUAa», «Buabl-nBoitHuKN», « CTPYKTYpa BUJa B pupojiey, «CrocoOsl BHU1000pazoBaHms», «I eorpaduyeckoe
BUA000pa3oBaHue TPEX BHUIOB JIAHABIIIEH», «IJKOJIOTMYECKOE BHI000pa30BaHME BHUAOB CHHUID,
«[Tonummonnsl pactenuit», «KamycTHo-penedHblii THOPHUITY.

Ob6opynoBaHue: repbapuu pacTeHUH, KOJJIEKLIUN HACEKOMBIX, dyuela NTHUIl U 3Bepeil ¢ mpuMepamu
pa3IMYHBIX MPUCHOCOOICHUH, Yyyena MTHUIl U 3Bepel pasHbIX BUIOB, TepOApUU pacTeHHil OIU3KUX BUIOB,
00pa30BaBIIMXCS PA3TMYHBIMUA CITIOCOOAMH.

Jlaboparopnasi padora «BrIsBiieHrE U3MEHYHUBOCTH y 0COO€H OAHOTO BUIA.

Jla6opaTopnasi pa6ora «IIpucnoco0nenust OpraHu3MOB U UX OTHOCUTENbHAS 11€JIeCO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHEeHUE BUIA0B [0 MOP(POJIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/ionusi 1 e€ pe3yJbTaThbl

Metonpl  u3ydeHHMs] MakposBoJiouuu. llameoHTonoruueckue METOJAbl  HM3YYEHMSI  SBOJIIOLMU.
[Tepexonubie Gopmbl U PUIOTCHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduyeckue meronpl usyudeHus sBoitonuu. CpaBHeHue ¢uiopbl U (ayHbl MaTEpUKOB U
ocTpoBOB. buoreorpaduueckue oomactu 3eminn. BUabI-oHIEMUKU U PETUKTHI.

OMOpPHOIOTrMYECKHE U CPaBHUTEIBHO-MOP(}OIOrHUEcKre METOIbl U3YUEHHUSI IBONIIOIMU. ['eHeTnueckue
MEXAHU3MBI SBOJIIOIIMM OHTOIE€HE3a U MOSBJICHUS SBOIIOLUOHHBIX HOBUIECTB. [ 'OMONIOrMYHbIE U AaHAJIOTUYHBIE
opranel. PynumeHTapHble oOpraHbl M aTaBU3Mbl. MOJEKYISpHO-TEHETUYECKHE, OMOXMMHUYECKHE U
MaTeMaTUYeCKUe METObl U3yueHUus: 3BOItoLMHU. ['oMonoruunbsie reHsl. CoBpeMEHHbIE METOAbl MOCTPOEHUS
(UIOreHEeTUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYyTallM1 U YBOJIIOLIMS TEHOMOB.

OOue 3aKOHOMEpHOCTH (mpaBuia) 3Bomouuu. [lpunyun cmenvr  @yukyui. HeoOpatumocTh
3BOJIIONMH. AflanTUBHAs paauanusa. HepaBHOMEpPHOCTh TEMIIOB HBOJIIOLINH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuupbl u cxembl: «DUTOreHETHUYECKUN P JIOMIATN», «APXEONTEPUKCY, «3BEPO3YyObIe SIIEphD»,
«Cteromnedainbi», «Punnoputer», «CeMeHHbIe MaopoTHUKNY, «buoreorpaduueckue 30161 3eminy, «/peid
KOHTHUHEHTOBY», «Penuktol», «HauanbHble cTaguum 3MOPHUOHAIBHOTO Pa3BUTUS MO3BOHOYHBIX >KUBOTHBIXY,
«["'oMonOrMyUHBIE U aHAJOTMYHBIE OPraHbly, «PyaHUMEHTh», «ATaBU3MBI», «XpOMOCOMHBIE HAOOPHI YellOBEKa
U [IUMIaH3e», «I TaBHbIe HAaNpaBJICHUs BOTIOIMNY, «OO0IINe 3aKOHOMEPHOCTH 3BOIIOLIAN .

O6opynoBaHue: KOJJIEKIUH, TepOapuu, MYJSDKM HMCKOMAeMbIX OCTaTKOB OPTraHHW3MOB, MYJISKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIponcxoxxaeHue U pa3BuTHE JKM3HU HA 3emJie

Hayunble rumore3bl NpOUCXOXKJEHHsS >XKM3HU Ha 3emuie. AOuoreHe3 M maHcnepmus. JloHayuyHble
MPEJICTaBICHUS O 3apOKICHUH KU3HU (KpealluoHu3M). ['unores3a mocTOsIHHOrO caM03apOXkKACHUS KU3HH U €€
onposepxkenue onbitamu . Penu, JI. Cnannannanu, JI. [Tacrepa. [Iponcxoxkienne )KU3HN U aCTPOOHOTIOTHS.



OcHoBHBIE 3Talbl HEOpraHndeckoi 3pomtonuu. [InanerapHas (reosorndyeckas) 3BoIOLUA. XUMUUECKas
3BOJIOIHS. AOMOTEHHBIM CUHTE3 OpraHUYecKHX BellecTB u3 Heoprannyeckux. OnsiT C. Mumnepa u I'. FOpu.
O6pa3oBanue mosmMepoB U3 MoHOMepoB. KoamepBarnas rumore3a A. M. Omapuna, rumore3a MepBHYHOTO
oynwona J[x. XonaeiHa, renetTudeckas rumnoresa I'. Mémnepa. Pu6oszumsl (T. Uek) u runoresa «mupa PHK»
VY. I'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHUE TPOTOKJICTKH.

Ucropus 3emnu u Metonsl €€ mzydyeHus. VckomaeMble opraHuyeckue ocTaTku. I'eoxpoHosorus u eé
MeTo1bl. OTHOCHUTENBHAS U a0COMIOTHAsI Te0XPOHOIOTH. ['e0XpoHOIOrnyecKas 1mKaa: 0HbI, 3Pbl, IEPHUOIBL,
3IOXH.

Hauanbubie 3Tanbl opranudeckoi sBostouuu. [losiBieHHE W 3BOJIOLMS MEPBBIX KIETOK. DBOJIIOIUS
Metabonu3mMa. Bo3HHMKHOBEHHE MepBhIX 3KocucTeM. CoBpeMeHHbIE MHUKpPOOHBIE OWOMIEHKH KaK aHaJor
nepBbIX Ha 3emiie coobmrecTB. CTpoMaToauThl. [[poKaproThl U 3yKapuOTHI.

[Tpoucxoxnaenue  sykapuor  (cuUMOMOreHe3).  DBOJIOIUOHHOE  INPOUCXOKICHHE  BHPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX OPraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYII MHOI'OKJIETOYHBIX
OpraHU3MOB.

OcHoBHBIE 3Tambl 3BOJIOIUHU BBICIIMX pacTeHuil. OcHOBHBIE apoMopd o3kl pacTeHuit. Boixo pacteHuit
Ha cymy. [losiBleHrne copoBbIX pacTeHU U 3aBoeBaHMe MMHU cylid. CemeHHble pacTeHus. [IpoucxoxaeHue
LBETKOBBIX PAaCTEHUII.

OCHOBHBIE 3TaIbl YBOJIOIUH KUBOTHOTO Mupa. OCHOBHBIE apoMOp(h 036l )KUBOTHBIX. Benackas ¢ayHa.
KemOpuiickuii B3pbIB — IMOSBICHHE COBpEMEHHBIX TUIOB. IlepBble XopaoBbie *UBOTHbIE. JKU3Hb B BOJE.
DBoronusi MO3BOHOUHBIX. [Iponcxoxnenue ampubuit u pentunuii. [IpoucxoxaeHre MIIEKOMUTAIONINX U
ntull. [lpunnun xmodeBoro apomopdosa. OcBoeHune OeCrO3BOHOYHBIMU M MO3BOHOYHBIMH YKMBOTHBIMU
CyIIN.

PazButue xu3HM Ha 3eMiie 1O 3paM U MEpHOJIaM: apXxel, MPOTepo30i, Maneo30i, Me3030M, KaliHO30M.
OOmiass xapakTepuCTUKa KiIMMaTa M TeOoJOrH4ecKkux mporeccoB. [losBiaeHre W pacuBeT XapaKTEepPHBIX
OpraHu3MoOB. YTiieoOpa3oBaHUE: €0 YCJIOBUS U BIHMSHHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUS — 3KOJOTMYECKHE KPHU3UCHI Mpouuioro. IIpuyuHBI KW CIEACTBUS MacCOBBIX
BbIMHpaHui. CoOBpeMEHHBI HKOJIOTMYECKUH Kpusuc, ero ocobeHHocTtu. [IpobGnema coxpaHeHUs
6uopazHooOpazus Ha 3emIe.

CoBpeMeHHas cucTremMa opraHuyeckoro mupa. IIpuHuunsl knaccudukanuu opraHuzmMoB. OCHOBHbBIE
CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: ®@. Penu, JI. Cnannannanwu, JI. [lactep, . . Meunukos, A. Y. Onapun, [Ix. Xonzgein, I
Ménnep, C. Munnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Pegm», «Cxema ombita JI. Ilactepa mo wu3ydeHHIO
camo3apoieHus xu3Hm», «Cxema ombita C. Musiepa, I'. IOpu», «9Tanbl HEOPraHUYECKON SBOJIOIIII,
«["eoxpoHonoruyeckass mkaiga», «HauanpHble STambl OpraHudeckoi 3BodrOIUNY, «Cxema oOpa3oBaHUS
JYKapHOT NyTéM cumOuoreHesa», «Cucrema XHUBOW MNpuUpoabl», «CTpoeHue BHpYyca», «ApoMop¢o3bl
pactenuit», «PuHHOPUTH», «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHbIE BOJOPOCINY, «MXuU»,
«[TarmopoTHukny», «lonocemenHble pacTeHUs», «OpraHbl I[BETKOBBIX pacTeHHil», «CxemMa pa3BUTHS
KUBOTHOTO MUPay, «ApoMop(ho3bl )KUBOTHBIX», «IIpocreiimmey, «KumeuHononoctHsiey, «Ilnockue uepBu,
«Unenucronorue», «PviObl», «3eMHOBOMHBIEY, «lIpecMbikatomuecs», «lITuiply, «MIEKOMUTAIOIIIEY,
«Pa3BuTHe XU3HH B apXeWcKoul spey», «Pa3BuTHE XKM3HM B INPOTEPO30MCKOU 3pen», «Pa3BuThe XU3HU B
MaJe030MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pew», «Pa3BuThe KM3HM B KaWHO30MCKOW 3pey,
«CoBpeMeHHas CUCTEMa OPraHMYECKOr0 MUPay.

Ob6opynoBanue: repbapuM pACTEHUHA pPA3TUYHBIX OT/AEIOB, KOJUIEKIIMM HACEKOMBIX, BIIAXHbBIE
npenaparbl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM MIJIOKOXHX, CKEJIEThl M03BOHOYHBIX KUBOTHBIX,
yyyesla NTHULl M 3Beped, KOJUIEKIIMM OKaMEHEJOCTEW, IOJIE3HBIX HCKOMAeMbIX, MYJSKH OpraHMYeCcKHX
OCTaTKOB OPraHU3MOB.



BupryanbHasa na0opatopHasi padora «MonenupoBanue omnbsiToB Muuepa—lOpu 1o usydenuro
abMOTreHHOT0 CHHTE3a OPraHMYECKUX COCMHEHUH B IEPBUYHON aTMOchepey.

JlaGoparopHas padora «/3yyeHre U onrcaHue HCKOMAEMbIX OCTaTKOB APEBHUX OPTraHU3MOBY.

IIpakTuyeckasi padora «l3ydyeHue ocoOEHHOCTEH CTPOEHUS PACTEHUI Pa3HBIX OTICIOBY.

IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTEW CTPOCHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPONOreHe3

Pa3pnenbl u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTHH.

CraHOBIIEHHE NIPEACTABICHUIN O MPOUCXOXKACHUM 4esnoBeka. Penurnosnsie Bo33peHus. CoBpeMEHHbIE
Hay4yHbIE€ TEOPHUHU.

Cxo/1cTBO 4€nOBEKa C )KMBOTHBIMU. CHCTEMaTHYECKOE M0JIOKEHNE yesloBeka. CBUAETENbCTBA CXO/ICTBA
YyelloBeKa C  JKMBOTHBIMHM:  CpaBHHUTEIbHO-MOp(osoruueckue, sMOpuonoruueckue,  (pusuosuoro-
Onoxumuueckue, nopeneHdeckue. OTAMYMA dYellOBEKa OT JKUBOTHBIX. [IpsAIMOXOXXIeHHME U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra ¥ BTOPON CUTHAIbHON CUCTEMBI.

HBwxymme cuibl  ((pakTtopbl) aHTpororeHesa: OuoJjoruueckue, couuanbHble. CoOTHOILIEHHE
OHMOJIOTHYECKHX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaqUU aHTpOIOreHe3a. PaHHue denoBekooOpa3Hble 00e3bsHbI (IPOKOHCYJBI) U PaHHUE
MOHTUABl — OOILIUE MPEeIKH YeIOBEKOOOpPa3HbIX O0E3bsiH M JIOJCH. ABCTPAIONUTEKHM — JIBYHOTHE MPEIKU
mojen. YenoBeK yMelbli, epBble U3rOTOBICHUS OPYAUM Tpyaa. YenoBeK NpsMOXOIAIIMN U NIEPBBI BBIXOJ
monen 3a mpeaensl Agpuku. YenoBek reiaenb0eprckuii — oOImMi NMpeoK HeaHAepTaaIbCKOro YeIOBEeKa U
YeJI0BeKa pa3yMHOro. YenoBek HEaHIEepTalIbCKUM KaK BUJ JIFOJEH XOJOJHOTO KiMMarta. YenoBek pa3yMHbIN
COBPEMEHHOT0 THIIa, TEHHUCOBCKHI YeI0BEK, OCBOCHIE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenerrnka
Y TIaJIEOT€HOMHUKA.

OBOJIIOLMS COBPEMEHHOI'O 4ejoBeka. EcTecTBEeHHBI 0TOOp B MOMYJALUAX 4esloBeKa. MyTallMOHHBIH
npouecc u nonumopdusm. IlomynsunonHsie BOIHBI, Apeiid reHoB, mMurpamus U «d3PGeKT ocHOBATENs» B
NONYJISLUSIX COBPEMEHHOTO YEIIOBEKA.

Uenoseueckune pacel. [lonarue o pace. bombmme pacel: eBporeougHas (eBpasuiickasi), aBCTpajo-
HerpoujiHas (dKBaTopuanbHasl), MOHIOJIOMJHAs (a3MaTcKo-amMepukaHckas). BpemMs u myrtu pacceneHus
yelloBeka 1o IaHere. EnuHCTBO  4enoBeueckux pac. HaydHas  HeCOCTOATENBHOCTh — pacu3Ma.
[TprcnocoOIeHHOCTh YeoBeKa K Pa3HbIM YCIOBUSAM OKpYXKarollei cpeasl. BausHue reorpagudeckoil cpepl
u apeiida reHoB Ha MOP(OJIOTHIO U PU3NOJIOTHIO YETIOBEKA.

MexnucuuIianHapHble MeToJbl B (U3MUecKOl (OMOJOTMYECKOW) aHTPOMOJIOTHH. DBOJIOLMOHHAS
AQHTPOIIOJIOTUS U MAJICOAHTPOIIONIOTHS YEJIOBEUECKUX MOMYJISIIUi. buoconuanbHble NCCiIeI0BaHus TPUPOIBI
yenoBeka. MccnenoBannue KO3BOIIOIMHA OMOIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

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

Tabmuubl U cxeMmbl: «MeToJbl aHTPOINOJIOTUN», «[ OJIOBHOM MO3r uenoBekay», «YeroBekooOpas3HbIe
00e3bsiHbl», «CKeleT 4elloBeKa M CKeJIeT IIUMIaH3e», «PyIuMeHThl M aTaBU3Mb», «/IBIKYyIIUE CHIIBI
AHTPOTIOTEHE3a», «IDBONIOIMOHHOE JPEBO YEIOBEKa», «ABCTpaONMUTEK», «UenoBek ymensiiiy, «YHemoBek
npsaMoxomsamuiny, «JlenncoBckuii yenoexk» «Heanaepranbup», «KpomanboHIbY, «lIpenku yemoBekay,
«OTansl 3BOJIOLUN YEJI0BEKay, «Packl uemoBeKay.

Ob6opynoBaHue: MYJISDKM OKaMEHEJIOCTeH, MpeIMEeTOB MaTepUalbHON KyIbTyphl NPEIKOB YelIOBEKa,
penponykuuu (portorpaduu) KapTuH ¢ MHUGOIOTHICCKUMU W OMOJICHCKUMHU CHOKETaMH TTPOUCXO0XKICHUS
yenoBeka, (ororpaguu HaXOJOK HCKONAeMbIX OCTAaTKOB YEJIOBEKa, CKEJIeT YeloBeKa, MOJENb uepera
4eJI0OBEKa M uYepena IIMMIIAaH3€, MOJENb KHUCTH YEJIOBEKa M KHUCTU IIMMIAH3€, MOJAEIU TOpca IPEAKOB
4eJI0BEKA.

Jladoparopnasi paGora «/3yueHne OCOOCHHOCTEW CTPOCHMsI CKelleTa 4YeJIOBEeKa, CBS3aHHBIX C
PSIMOXOKICHUEM).

IIpakTHyeckas padora «I3yueHue 3K0JOrNYECKUX aJalTallui YeTOBEKAy.



Tema 6. JKkoJi0rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPTraHM3MOB M HAJOPraHU3MEHHBIX CHCTEM C
OKPY:KaIOIIel cpeaou

3apoxaeHre W pa3BuUTHE dKojoruu B Tpymax A. I'ymOompara, K. @. Pymee, H. A. CeseproBa, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3znensl u 3a1aun sko0s10run. CBA3b SKOJIOTUU C JPYTUMH HAyKaMH.

Mertoas! sxomnorun. [ToneBrie HaOMIOAEHNSA. DKCIIEPUMEHTHI B SKOJIOTHH: TIPUPOIHBIC U 1a00paTOpHBIE.
MogenupoBaHue B OKOJIOTMU. MOHHUTOPUHI OKPYKAIOIIEW CpeAbl: JIOKAJbHBIM, PETHMOHAIBHBIM H
TJ100aTBHBIH.

3Ha4YEeHHE SKOJIOTMYECKUX 3HAHUU JJIs1 YEJIOBEKa. DKOJIOTMYECKOE MUPOBO33PEHUE KAK OCHOBA CBA3EH
yesioBedyecTBa ¢ Npupoaod. dopmupoBaHHE 3KOJOTMYECKOW KYNbTYpPbl M 3KOJOTMYECKOW TI'PaMOTHOCTH
HaCeJICHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymboasaT, K. @. Pynse, H. A. CeBeprios, O. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmunet u cxemsl: «Pa3ensl sxomorun», «MeToabl KoJIorun», «CxeMa MOHUTOPUHTA OKpYKatoIeh
CpeabD».

JlaboparopHasi padora «/3yuyeHrne METO0B 3KOJIOTMUYECKUX UCCIECIOBAaHUNY.

Tema 7. Opranusmsl U cpeaa o0MTAHUSA

Okonoruyeckre (GakToppl W 3aKOHOMEpHOCTH uX JeicTBus. Kiaccudukamus 5KOIOTHYECKHX
dakropoB: abuoTwdeckwe, OWOTHYECKHWE, aHTpomoreHHble. OOmMMEe 3aKOHOMEPHOCTH  JCHCTBHS
skonornueckux (QakropoB. IlpaBwio wmumammyma (K. I[Hopenrens, ). JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue ¢akropbl. CBET Kak 3KoIoruyeckuil dakrop. JelcTBrue pa3HBIX Y4aCTKOB CONHEYHOIO
CHEKTpa Ha OpraHu3Mbl. DKOJOTMYECKHE TIpPYHIbl PACTEHUNW U JKUBOTHBIX [0 OTHOIIEHHIO K CBETY.
CurnanbHas poib cBeTa. PoTONEpUOAU3M.

Temnepatypa kak skojoruueckuii akrop. JleiicrBue TemnepaTypsl Ha opranu3msl. [lolikunorepmHubie
Y TOMOMOTEPMHbBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIaHU3MBI.

BnaxHocte kak skonoruueckuil ¢akrop. [IpucmocoOneHust pacTeHud K HOIACPKAHUIO BOJHOIO
Oamanca. Knaccudukamus pacTeHuil Mo OTHOIICHUIO K Boje. [IpucrocoOiieHnsi UBOTHBIX K W3MEHEHUIO
BOJIHOT'O PEKUMA.

Cpenpl 0OMTaHUSI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/yIIIHAs, TOYBEHHAs!, TIIyOMHHAs MOJIOYBEHHAs,
BHyTpUOpranusMeHHas. OU3NKO-XUMHUECKHE OCOOCHHOCTH cpesl oOuTaHUs opraHuzMoB. IIpucnocobnenus
OpraHU3MOB K )KM3HH B Pa3HbIX cpenax.

buonornueckne putmbl. BHemHue u  BHyTpeHHUE pUTMBL. CyTOUHBIE M TOJUYHBIE PUTMBL.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUM JKHU3HH.

Kusnennole Gopmbl opraHu3zMoB. [loHsTue o *u3zHeHHOW (opme. JKu3HeHHbIE (OPMBI PACTEHMIA:
JIepeBbsl, KYCTAPHUKH, KYCTAapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHBIE (DOPMBI
KHUBOTHBIX: TUIPOOMOHTHI, F€OOMOHTHI, a9p0ONOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.

buotnueckue pakropsl. Buasl OMoTHYECKMX B3aMMOAEHCTBHM: KOHKYPEHLUS, XUITHUYECTBO, CUMONO03
u ero ¢opmsl. Ilapazutusm, Koomepanus, MyTyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HAXJIEOHUUYECTBO).
Herpoduueckue B3aumonelictBus (Tomuueckue, (opuueckue, Qadpuueckue). 3HaueHHE OMOTHYECKHX
B3aUMOJICHICTBUI Ui CYIIECTBOBaHMS OpPraHU3MOB B cpele ooOurtanus. [IpyHIMO KOHKYPEHTHOTO
VCKJIIOUECHMSL.

JdemoHcTpauuu

Tabmuipel U cxeMmbl: «Okojorudeckue (GaxTopsl», «CBETOBOHM CHEKTp», «IKOJIOTMUYECKHUE TPYIIIbI
JKUBOTHBIX [0 OTHOIIEHHIO K CBETY», «T€mIOKpOBHBIE >XMBOTHBIEM, «XOJOAHOKPOBHBIE XUBOTHBIEY,
«DPU3NONOTHYECKUE ANANTAIMK JKUBOTHBIX», «Cpeasl oOUTaHMsI OpraHu3MoBy», «bHOJOrMYecKre pUTMBI»,
«Kusznennsle Gopmbl pacteHuit», «KusHeHHbIE (OPMBI KUBOTHBIX», «IKOCHUCTEMA LIUPOKOIMCTBEHHOTO
necay, «9KOCUCTEMa XBOMHOTO Jiecay, «llenu nmutanusy, « XunHu4dectBo», «Ilapazutuszmy», «KoHKypeHIHS»,
«CumoOmno3y, «KoMMeHCcaIu3m.



O6opynoBanue: Tepbapuu pacTeHH ¥ J>KUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHUSHUIO Pa3IUYHBIX
HKOJIOTHYECKUX (PAKTOPOB, repOapuu CBETONIOOMBBIX, TEHETIOOMBBIX W TEHEBBIHOCIUBBIX PACTCHHIA,
CBETOJIIOOMBbIE, TEHENIOOMBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE pAaCTeHUs, repOapuul W  KOJUICKIUU
TEIUIOIIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTOMYMBBIX PACTeHH, Yydesia NTUIl U 3Bepeil, repOapuu pacTeHui,
OTHOCSIIIUXCSL K TUrpoduTam, Kcepopuram, Me30puTaM, KOMHATHBIC PACTEHUS JAHHBIX TPYII, KOJUICKIIUU
JKUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax, repOdapuu W KOJUICKIIMH PACTCHUU W JKUBOTHBIX, OOJIAJAFOIINX
YyepTaMu IPUCIIOCOOTICHHOCTH K CE30HHBIM U3MEHEHUSAM YCIOBUN KU3HHU, TepOapuyl U KOJUIEKIIMH PACTEHUN U
YKUBOTHBIX Pa3IMYHbBIX )KU3HEHHBIX (OPM, KOJJICKIIUU KUBOTHBIX, YUACTBYIOIIMX B PA3IUYHBIX OMOTHUECKUX
B3aUMO/JICUCTBUAX.

JlaGopaTopHasi pa6oTa «BbIsSBICHHE TPUCTIOCOOTICHII OPraHU3MOB K BIUSHHUIO CBETA.

Jladoparopnasi padora «BpIsBiIeHHE TPUCITOCOOIEHNN OPraHU3MOB K BIUSHHUIO TEMIIEPATYPHI».

JladopaTopHasi paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUIN U3 PA3HBIX MECT OOUTAHUSY.

Tema 8. Jko/10rusi BUA0OB ¥ NOMYJIALHI

DKOJIOTUYECKUE XapakTepUCTUKU mnonyusuuu. llomynsuus kak Ouonoruueckass cucrema. Ponb
HEOJTHOPOJHOCTH Cpefbl, (Qu3ndeckux OapbepoB U 0OCOOEHHOCTEW Ouonoruu BUAOB B (POPMHUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYphl MONMyisiiui. OCHOBHBIE MMOKAa3aTead MNOIMYJISIUU: YUCIEHHOCTb, MJIOTHOCTb,
BO3pACTHAas U MOJIOBAsI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPALIMSL.

DKOJIOTHYECKasi CTPYKTypa nonyisiui. OneHKa YuCIeHHOCTH MONy sy, JuHaMuKa monyasuuu 1 e
perymsinus. buotnueckuil moreHnuman nomyisiiuud. MoaenupoBanue JUHAMUKH monyisiuu. Kpussie pocta
YHUCIIEHHOCTH Tonynsauud. KpuBbie BbDKMBAaHUA. Peryndius 4uCIEHHOCTH MOMYISALUUN: poib (HaKTOPOB,
3aBUCSIIUX M HE 3aBUCAIIUX OT INIOTHOCTH. DKOJIOTHYECKHE cTpateruu BuaoB (I- u K-crparerun).

[Tonsarue o6 skojormyeckod Huie Bujaa. MecrooOutanue. MHOromMepHass MOJETb SKOJOTUYECKOU
Hum Jx. M. XarunHcona. Pasmepsl sxonorndeckoit Huu. [loTeHmanpHas u peain30BaHHas HULLH.

Bupa kak cucrema nomynsiui. Apeanbl BUAOB. BUIbl U UX KU3HEHHBIE CTPATETUU. DKOJIOIMYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJICHUSI 1 MUTPAIIMI )KUBOTHBIX. brosiornueckne MHBA3UH Yy>KEPOJTHBIX BUOB.

JdemoHcTpanuu

IToprper: Ix. K. XaTuynuHCOH.

Tabmuiel 1 cxembl: «IKOJIOTUYECKUE XapaKTePUCTHKHU monyisiuny, «[IpocTpaHncTBeHHas CTpyKTypa
nonyasiuuny, «Bo3pacTHble TUpamMuAbl TOMYJISIUN», «CKOPOCTh 3aceleHUs IOBEPXHOCTH 3eMIH
pa3IMYHBIMU Opranu3Mamm», «Mojenb 3kosiorunyeckon Humm Jx. M. XatunHcoHay.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

Jla6opaTopnasi padora «lIpucrnocoOneHus ceMsH pacTeHU K pacCceICHHUIO.

Tema 9. Jkos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBI.

CoobmiecTBa oprann3MoB. bruorieHos u ero crpykrypa. CBsizu MKy OpraHM3MamMu B OMOIIEHO3E.

OkocuctemMa kak OTkpbiTas cucrema (A. JIkx. Tencnum). @yHKIMOHANBbHBIE OJOKH OPraHU3MOB B
9KOCUCTEME: TPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue Lenu U CeTu.
AOuoTtudeckue 070ku dKocucTeM. [1ouBbl M Wbl B SKOocucTeMax. KpyroBopoT BEIIECTB M MOTOK SHEPTHH B
JKOCHUCTEME.

OcHOBHBIE TOKa3aTeau 3KOCHCTeMbl. buomacca W mpoaykuusi. DKOJIOTHYECKHE MUPAMHABI YUCET,
OMOMACCHI U DHEPTHH.

Junamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpoiiku.  @aykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuH. [lepBUYHBIE W BTOPUYHBIC CYKIIECCHM W WX TPHUYHHBI.
AHTpPOIIOTeHHBIE BO3JIEHCTBUSL Ha cykmeccuu. KimmakcHoe cooOmiectBo. buopaznooOpa3ue M MOJIHOTA
KpYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpuponHble 3KOCUCTEMBL. JKocucmemvl 03€p U pex. IKocucmemvl MOpel U OKeaHos. IKocucmembl
MYHOp, 1ecos8, cmenell, nyCmvlHb.



AHTpONIOT€HHBIE YKOCHCTEMBI. ATpO’KOCHUCTEMA. ATpOLEeHO03. Pa3nuuus Mexay aHTPOIOTEHHBIMH U
IPUPOIHBIMH SKOCHCTEMAMHU.

VYpb6oskocucrempl. OCHOBHBIE KOMITIOHEHTHI ypOo3kocucteM. [opoackas d¢iaopa wu  dayHa.
CuHaHTponu3anust ropoJckoi ¢ayHbl. buonorunueckoe M XO3sHCTBEHHOE 3HAYCHHME Aarpo’KOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aMMOJCHCTBHMII OpraHM3MOB B JKOcHcTeMax. Posb
KACKaoHo2o 3¢hghekma u 6u006-30upuxamopos (Kinouesvblx 6ud08) 6 QOYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc 3Hepruy U BEIIECTB MEXAY CMEXHBIMH SKOCHUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIIUNA U
HKOCHCTEM B YCIOBHUSAX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3ACUCTBUIA.

Mexanuzmbl  8030eticmeus 3a2psA3HEeHUll PA3HblX MUNo8 Ha CcYOOP2AHUSMEHHOM, OpP2AHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCTEMHOM YPOGHSX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeus. MeTo0J0T1sl MOHUTOPUHIa €CTECTBEHHBIX M aHTPOIIOI'€HHBIX SKOCHUCTEM.

JdemoncTpanuu

[optpet: A. Jlx. Tencnu.

Tabnuuel u cxemsl: «CTpyKkTypa OMoLeHO03a», « DKOCHCTEMa IUPOKOIUCTBEHHOTO Jiecay, «IKocUcTeMa
XBOWHOro seca», «@DyHKUMOHAJbHbIE TIPYIIBl OPraHU3MOB B 3KOCHUCTEME», «KpyroBopoT BellecTB B
skocucreme», «llemnm nuTaHums (macTOMINHAs, JAETPUTHAs)», «ODKOJOrMYecKas MNUpaMuaa Yucem,
«JKosioruyeckas nupaMmuja Ouomacchl», «IKOJIOTMUYecKas NUpaMmuja 3Heprun», «OOpa3oBaHue 0010Ta»,
«IlepBuunas cykueccusi», «BoccTaHoBieHue jieca mocie moxapa», «IKocucremMa 03epa», «ATpOLEHO3»,
«KpyroBopoT BelecTB U OTOK SHEPTHH B arpoleHosey, «IIpumepsl ypboskocuctem».

Ob6opynoBanue: repOapuy pacTEeHUH, KOJUIEKLMM HACEKOMbIX, uUydyesia NTHUIl U 3Beped, repbdapuu
KYJBTYPHBIX U IUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIEITb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHne u onrcaHue ypoOIKOCUCTEMBD.

JlaGopatopnas pabora «/3yueHue pazHOOOpa3usi MENKUX IMOYBEHHBIX UJIEHHUCTOHOIMX B Pa3HbIX
9KOCHCTEMAX .

IKeKypeust «IKCKypcHsi B THIIMYHBIA OnoreoleHo3 (B 1yOpaBy, Oepe3HsK, €lIbHUK, Ha CyXOJI0JIbHBIN
WJIM TIOMMEHHBIN JIYT, 03€P0, OOJIOTO)».

IKCKypeust «IKCKYpCHsl B arposKocucTeMy (Ha MOJIE UM B TEIUIMYHOE XO03SICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocHCTEMA

buocdepa — obmiertanerapraas 060y104Kka 3eMIId, T/I€ CYIIECTBYET HIIA CYIIECTBOBAIA KU3Hb. Pa3BuTtne
npejacTaBieHuid o Ouocdepe B Tpynax J. 3rocca. Yuenue B. W. Bepnanckoro o 6mochepe. Obmactu
6uocdeps! u e€ cocran. JKnuBoe BeriecTBo 6Mochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcodbeHHOoCTH OMOchepsl Kak rI00anbHON IKOCHCTEMBI.
Junamuueckoe paBHoBecue B Onocdepe. KpyroBopoTsl BelecTB M OMOr€OXMMHUYECKUE LMKIBI (Yriaepoaa,
aszora). PutmMmuuHoCTh siBieHU B Orocdepe.

3onanbHOCTh Ouochepnl. IlonsaTne o Ouome. OCHOBHBIE OMOMBI CyIIM: TYHJApa, XBOMHbIE Jieca,
CMEIIaHHblE M IIUPOKOJUCTBEHHBIE Jieca, CTENH, CABaHHBI, MYCTBIHU, TPOIMMYECKHE JieCa, BBICOKOTOPBS.
Knumat, pacTuTenbHbIi U )KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa 1 QyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTr0 MOTeHIHaNa 1 OnochepHbIX QyHKIUH.

JdemoncTpanuu

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

Tabmumpl u cxemsl: «['eocdepst 3emmny», «KpyroBopoT azora B npupose», «Kpyrosopor yriepona B
npupone», «KpyroBopot kuciopona B mpupozae», «KpyroBopor Boasl B npupoze», «OCHOBHbIE OMOMBI
cyum», «Knumatnueckue nosica 3emm», «Tynapay, «Taiiray, «Cmemanusiii necy, «1lnpokoaucTBeHHBIN
aecy», «Crenby, «CaBaHHay, «IlycTbiHsy, « Tponuyeckuii gecy.

O6GopynoBanue: repOapuu paCTeHU Pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa



DKOJIOTHYeCKHe KPU3UCHl M MX MNpUYMHBL. Bo3jaelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3QyIIHOW cpenbl. OXpaHa BO3yXa. 3arps3HEHHE BOAHOU cpelbl. OXpaHa BOAHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX PECYpPCOB. MI3MeHEeHne KiuMara.

AHTpPONIOT€HHOE BO3/ICUCTBHE HA PACTUTENIbHBIA W JKUBOTHBIM Mup. OXpaHa pacTUTEIBHOIO H
XKHUBOTHOTO MUpa. OCHOBHBIE MPUHLIUIIBI OXpaHbl Ipupobl. KpacHsie kauru. Oco6o oxpaHseMble TPUPOIHbIE
tepputopuu (OOIIT). borannyeckue cajpl ¥ 300JI0TMYECKUE TAPKHU.

OCHOBHbIE NPUHLMIBI yYCTOMYMBOIO PpPAa3BUTHUS 4eloBedyecTBa W Hpupoibl. PamuonHansHOE
MPUPOJIONIONB30BAaHUE M COXPaHEHHE OMOJIOrMYecKoro paszHooOpasust 3emnu. OOmme 3aKOHOMEPHOCTH
rJI00ANBbHBIX  JKOJIOTUYECKUX KpU3ucoB. (OCOOEHHOCTH COBPEMEHHOTO KpHU3UCAa W €r0  BEpOATHBIC
HOCJIEAACTBHSI.

Pa3BuTte METOJOB MOHUTOPHMHIA pa3BUTUSA OIACHBIX TEXHOIEHHBIX mpoueccoB. Cucmemnvie
uccnedosanusi nepexooa K pecypcocbepezarowjell U KOHKYPEHMOCNocoOHou 3Hepeemuxe. buonoeuueckoe
pasznoobpaszue u ouopecypcwi. Hayuonanvhvie ungopmayuonusie cucmemvl, obecnevusaiowjue 0OCMyn K
ungopmayuu nO COCMOAHUIO OMOENbHBIX U008 U dKocucmem. OcHO8bI dKOpeadbuIUmMayuy dKOCUcCmem U
€cnoco608 6opbbOLL ¢ buonospescoeHusMU. Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JlemoHCcTpanun

Tabmuisl 1 cxembl: «3arps3HeHue atMochepsl», «3arpsasHenue ruapochepb», «3arpsa3HeHHe MOUBbI,
«[TapaukoBbIii 3pderT», «Oco00 oXpaHseMble IPUPOIHBIC TEPPUTOPUN», «MOAETH YIPABISIEMOTO MUPaY.

OGopynoBanue: Qororpaduu  OXpaHIEMBIX pACTCHH W IKUBOTHBIX KpacHoit kHurH Poccuiickoii
®enepanun, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MU HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOCHHUS OOYYAIOIIMMUCS MPOrpaMm
cpeaHero odmiero 06pa3oBaHus: ITMYHOCTHBIE, METAIIPEIMETHBIC U IPEIMETHbIE.

B cTpyKkType JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTrpaMMbl 1O OHWOJIOTMH BBIIEICHBI CIEAYIOIINe
COCTABJISIIOLINE: OCO3HAHHE OOYJAIOIIMMHCS POCCHMCKON Tpa)KIaHCKOW HIEHTHMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH W CAMOONPEACICHHIO, Hanuuue momusayuu K OOyueHHIO OMOJIOTHH,
yenenanpasieHHoe pazéumue BHYTPEHHUX YOEXKIEHUN IUYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPaJWLUN Pa3BUTUS OMOJIOTMYECKOrO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb O0YUYAIOUTUXCS
PYKOBOJCTBOBATbCSI B CBOEH JIE€ATENBHOCTH LEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAMM, NPUCYLIUMH CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HALUYUE NPABOCO3ZHAHUS SKOJIOTUIECKON KYIbTYpPbI, CHOCOOHOCU CMABUMb
LEJIU U CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI 110 OMOJOTHH JOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHON NEATEIbHOCTH B COOTBETCTBUU C TPAJULMUOHHBIMU POCCUHUCKUMHU COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMU B OOILECTBE IIpaBWJIaMU U HOpMaMu
MOBEJICHUS M CIIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHMS, CAaMOBOCIIMTAHUS W CAaMOPa3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3HULMHU JUYHOCTH, MATPUOTU3MA U YBAKEHHUS K 3aKOHY M MPABONOPAJIKY, YEJIOBEKY TpyAa U
CTapuieMy IMOKOJIEHUIO, B3aMMHOTO YyBa)KEHHUsS, OEpPEKHOrO OTHOMIICHHUS K KYyJIbTYpHOMY HACIEIUI0 U
TpaauLMsAM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit denepannu, NpUpoAe U OKPYKAIOLIEH Cpelie.

JInuHOCTHBIE PE3yIbTaThl OCBOECHUS yueOHOTro npeamera «brnosorus» J0HKHBI OTpakaTb TOTOBHOCTD U
CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW TMO3MIMENH JIMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM IEHHOCTSM POCCUHCKOrO OOIIeCTBa, pacIIMpPeHHE JKU3HEHHOIO OIbITa M  OIbITa
JESITENIbHOCTH B MPOIIECCE PeATU3allii OCHOBHBIX HAIIPABJIEHUH BOCIIUTATENbHON ACSITEIbHOCTH, B TOM YHCIIE
B 4aCTH:

1)rpasxaanckoro BOCMTAHUS:

c(OpPMUPOBAHHOCTh I'PAXAAHCKOW MO3UIMU OO0YYarOIIerocsi Kak akKTUBHOI'O M OTBETCTBEHHOTO WiEHA
POCCHICKOTO 00IIIEeCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MIPAB U 00513aHHOCTEH, YBa)KEHUE 3aKOHA U NTPABOIOPSIKa;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESTEIbHOCTH IMPHU CO3AAHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX Y MO3HABATENbHBIX 3a/1a4, BHITOJHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPENENATh COOCTBEHHYIO MO3HUIUIO 110 OTHOUIEHHIO K SIBJIEHUSIM COBPEMEHHOM KU3HU U
OOBACHATH €€;

YMEHHUE YUYHUTHIBATh B CBOMX JCUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O B3aMMOJEHCTBHS JIOACH C
Pa3HbIMH YOKICHUSIMU, KYJIbTYPHBIMU IEHHOCTSMHU U COLUATBHBIM TOJIOKEHUEM;

TFOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUSI YUEOHBIX, MO3HABATEIbHBIX U
UCCIIEIOBATEIbCKUX 33/1au, YBAKUTEIBHOTO OTHOIIEHUS K MHEHHUIO ONIIOHEHTOB MPU OOCYKJIEHUU CIIOPHBIX
BOIIPOCOB OMOJIOTHUYECKOTO COJCPKAHUS;

TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh POCCHMCKON TPaKJaHCKOH HIAEHTHYHOCTH, MAaTPUOTHU3MA, YBAXKEHHS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTU Iepen PoauHOM, ropocTH 3a CBOM Kpail, cBOO PoauHy, CBOW S3BIK U
KYJIbTYpY, POILJIOE U HACTOSIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOULIEHHE K NMPUPOJHOMY HACJIEIUI0 U MaMsATHUKaM IPHUPOJIbI, JocTHxkeHUs M Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTH OLIEHUBATDH BKJIA/I POCCHUMCKHUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTUH, TOHUMAHUS
3Ha4YeHMs OMOJIOTUH B TO3HAHUH 3aKOHOB NMPHUPO/BI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO 00IECTBa;



ujeiHass yOexAEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TOBEICHUS;

CIIOCOOHOCTH OIICHUBATHh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIEero;

OTBETCTBEHHOE OTHOLIECHUE K CBOMM POJMUTENSM, CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSITHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAIULIUAIMU HapooB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOI'O TBOPYECTBA,
CIopTa, TPy/Ja, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MTPUPOBI U €€ LIECHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHUIO B pPa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE INPOSABIATH KadyecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usnyeckoro BOCHUTAHHA, (POPMHPOBAHUS KYJIbTYPbI 3A0POBbSI H 3MOLMOHAJIBLHOIO
Os1aronosyqus:

MOHMMAaHUE M pealli3allus 3I0pPOBOro U Oe30macHoro odpasa ku3HH (30pOBOC MUTAHKE, COOIIOICHUE
TUTHUEHUYECKUX MPaBWJI U HOpPM, cOaJaHCUPOBAHHBIA PEKUM 3aHATUH M OTAbIXA, pPeryisipHas Quandeckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHHWE IIEHHOCTH NPABWJI HWHIAWBUIAYAILHOTO M KOJUICKTUBHOTO O€30MacHOr0 IOBEACHHS B
CUTYalUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCJIEICTBUNA U HEMPUATHS BPEIHBIX MPUBBIUEK (YHMOTpeOJICHUS aJlKOTroJisi, HAPKOTHKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYIOTO0HE;

FOTOBHOCTh K AaKTUBHOW JIESITENIBHOCTH TEXHOJOTMYECKOM M COLMAJIbHOW HAalpaBJIEHHOCTH,
CIOCOOHOCTH UHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO BBITIOIHATH TAKYIO JAESTEIHHOCTD;

WHTEpPEC K paznuyHbIM cepam mpodhecCHOHATBHON AESITeNIbHOCTH, YMEHHE COBEPINATh OCO3HAHHBIN
BbIOOp Oyaymieit mpodeccuu u pealn30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPAa30BAHUIO HA MPOTSHKEHUU BCEH JKU3HU;

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

9KOJIOTUYECKH 11eJIeCO00pa3Hoe OTHOIICHUE K MPUPOJIe KaK MCTOYHUKY KMU3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTHMUECKON KYIbTYPHl: MPUOOPETEHHE OIbITa TUIAHWPOBAHUS TIOCTYIKOB U
OIICHKH UX BO3MOXHBIX TTOCJICICTBHI JIJISi OKPYXKAIOIIEH CPEIbL;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCIIONB30BaTh MPUOOpETaEMbIe MTPH U3YUEHUU OMOJIOTHUH 3HAHUS U YMEHHUSI TIPU PEIICHUU
npo0JieM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOJIONIOIH30BAaHIEM (COOIIOICHNE TIPABIII TIOBEJCHHS B IPUPOJIE,
HaIpPaBJIEHHBIX HA COXpaHEHHE PaBHOBECHS B SKOCUCTEMAX, OXPaHy BUAOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpPUSTHUE JEWUCTBUW, MPUHOCIIIMX BpPEd OKPYXKAIOIIEH MNPUPOJHON Cpele, YMEHHE
MPOTHO3UPOBATh HEOJArONPHUATHBIE OJKOJOTUYECKHE TMOCIEACTBUS MPEANPUHUMAEMBIX JIEHCTBUI U
NpeaoTBpaniaTh Ux;

HaJM4He Pa3BUTOTO SKOJOTUYECKOTO MBIINUICHHS, DKOJIOTHYECKON KYIbTYphI, OIbBITA JEATEILHOCTH
9KOJIOTUYECKOW HAMpPaBJIICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B TT0O3HABATEILHON, KOMMYHUKATUBHOHN U
COLMAIIBHOW TMPAKTUKE, TOTOBHOCTH K YYACTUIO B MPAKTUYECKOW JEATEIIBHOCTH 3KOJIOTMYECKOU
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U
00IIeCTBEHHOH MPAaKTUKH, OCHOBAHHOT'O Ha IUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE S3BIKOBOM W YHTATEIbCKOM KYJIbTYphl KaK CpEACTBA B3aUMOJEUCTBUS MEXKIY
JFOIBMU ¥ TIO3HAHUS MUPA;

MOHMMAaHUE crieu(UKu OUOJIOTHH KaK HayKd, OCO3HaHUs €€ poiiu B (POPMUPOBAHUHU PAIMOHATBHOT O
HAyYHOTO MBIIIJICHUS, CO3JaHUM LIEJOCTHOTO IMPEACTaBICHUS 00 OKPYXKAIoLUeM MHpE Kak O €IUHCTBE
OPUPOJIbI, YeIOBEKa M OOIIeCTBA, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M peueHHH Mnpodiaem
COXpaHEHHS IPUPOJHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 3HAYMMOCTH OMOJIOTUH JIJIs1 COBPEMEHHON ITUBHIIU3AIMH: 00ECTIeYeHHsSI HOBOTO YPOBHS
pa3BUTHS MEUIUHBI, CO3[JaHIe TEPCIIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX PelIaTh PECYPCHBIE MPOOIEMbI
pa3BUTHS YeJIOBEYECTBA, MOMCKA IMYTEH BBIXOJAa U3 IIOOATBHBIX AKOJIOTUYECKUX MpoOIeM U oOecreyeHus
nepexofa K YCTOHYMBOMY pa3BUTHIO, pAIMOHAIBHOMY HCIIOJNIB30BAaHUIO IPHPOIHBIX PECYpCOB U
(OpMHPOBAHNIO HOBBIX CTaHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B MOJYYCHHH OWOJIOTMYECKUX 3HAHHWM B LIENSAX IMOBBIMICHUS OOLIEH KYyIbTYpHI,
€CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTABHOM 4acTW (PYyHKIIMOHATBHOW IPaMOTHOCTH OOydaroluxcs,
dbopMupyemMoii pu U3yuyeHUuu OUOJIOTHH;

NOHMMaHHUE CYHIIHOCTH METOJIOB ITO3HAHHMSA, HCIIOJIB3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCTIONIB30BaTh TIOJy4aeMble 3HAaHUS JJIs aHaldu3a W OOBSCHEHHS SBJICHUN OKpYXKAIOIIEr0 MHUpa U
MPOUCXOSAIINX B HEM U3MEHEHH, yMEeHUE JeNaTh 000CHOBaHHbBIC 3aKIIOYCHHS] HA OCHOBE HAay4YHBIX ()aKTOB
Y UMEIOIINXCS JAHHBIX C IIENIbIO MOIY4YEeHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJB30BaTh OWOJIOTMYECKHE 3HAHMSA IS pEIIeHUs MpodiieM B
peabHBIX KU3HEHHBIX CHTYallUsX;

OCO3HAHHWE [EHHOCTH HAyYHOM JI€ATEeIbHOCTH, TOTOBHOCTh OCYHIECTBISATH MPOEKTHYIO U
HCCJIEIOBATEIHCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa3oBaHUI0 M CaMO00pa3oBaHUIO, K AKTUBHOMY
TIOJTY9YECHUIO HOBBIX 3HAHHH 1O OMOJIOTHU B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YIeOHOTO mpeaMera «BUoIorusy BKIIFOYAIOT: 3HAYUMBIC IS
dbopMHUpPOBaHUST MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKIUCIUIIHHAPHBIE (MEXKIpPEIMETHBIE) OOIIeHayYHbIe
MOHSTHS, OTPAXKAIOIIUE IEJOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEIU(PUKY METOJOB TO3HAHUSA,
UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, DHEPTHUs, SBJICHUE, MPOIIECC, CUCTEMa, HAyYHBIH (akT,
NPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIECJIOBaHNE, HAOJI0/IEHHe, W3MEpPEHHE,
IKCIIEPUMEHT W JIPYTHE), YHHBEpPCAIbHBIC Yy4eOHbBIC JEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHEIC,
peryInaTuBHEBIE), oOecrneunBarone (opmupoBaHue (YHKIIMOHATBLHOW TPaMOTHOCTH H  COLMAIBHOU
KOMIETSHIIMH 00yYaroNInuXcs; CIOCOOHOCTh 00YUYaOIIUXCsl UCTIOIB30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHWS M YHHBEpCaJIbHBbIC Y4eOHBIC JCHCTBHS B ITO3HABATEIHHOW W CONMAIBHON
MIPAKTHKE.

B pesynbTaTte n3yueHus 6MOJI0TMM Ha YPOBHE CpeHEro o01ero oopa3oBaHus y 00ydaromerocst OyayT
c(hOopMHUPOBaHbI TO3HABATENbHBIC YHUBEpPCAIbHbIC yueOHbBIE NEWCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIbHBIE
yueOHbIe JeHCTBUSI, pETYISATUBHBIE YHUBEPCATbHBIE YIeOHBIC JEHCTBUS, COBMECTHAS IEATEIHHOCTD.

MeranpeameTHbie pe3ynbTaThl OCBOCHHS TMPOTPAMMBI CpeaHEro oOmero o0pa3oBaHUS JIOJKHBI
OTpaXkaTh:

OBj1ajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMU 1€ CTBUSIMU:

1)0a30Bble JIOTHYECKHUE JeiiCTBUS:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBATh MPOOJIEMY, paccCMaTpuBaTh €€ BCECTOPOHHE;



MCIIOJIb30BATh MIPH OCBOSCHUU 3HAHWHN MPHUEMBI JTOTHYECKOTO MBIIIJICHHS (aHau3a, CHHTE3a, CPABHECHHUS,
KIaccupuKanuu, 0000IIeHus), PACKPBIBATh CMBICI OMOJIOTMUECKUX MOHATHHA (BBIICISATh UX XapaKTepHBIC
MPU3HAKHU, YCTAHABJIUBATH CBS3U C IPYTMMHU MMOHATHIMH);

ONpeAeNATh LU JeATENIbHOCTH, 3a/laBas IMapaMmMeTpbl U KPUTEPUU HX JOCTHIKEHHUS, COOTHOCUTHh
PE3yIAbTATHI ASSITEIBHOCTH C TIOCTABICHHBIMU LIETSIMHU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS J1s1 OObSICHEHHS (DAKTOB U SIBIICHUI KUBOW IPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXkIeHUs (MHIYKTUBHbIC, JCIYKTUBHBIC, IO aHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIUPOBATH BHIBOJIBI U 3aKIIOUECHHUS,

IPUMEHSTh CXEMHO-MOJICJIbHBIE CPEACTBA /IS TMPEICTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOLICHUN B
U3y4aeMbIX OMOJOrMYECKHX OOBEKTaX, a TAKKe MPOTHBOPEUYHMH Pa3sHOTO POJa, BBIIBICHHBIX B Pa3IHYHBIX
MH(GOPMALMOHHBIX UCTOYHUKAX;

pa3palaTeiBaTh IUJIaH peUICHHs MpoOJeMbl € Yy4ETOM aHalIM3a HMMEIOMIMXCS MaTepuaIbHBIX H
HeMaTepUalIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IEATEIHLHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM, OLIEHUBATh PHUCKH
MOCIEACTBHUM e TEIbHOCTH;

KOOPJMHHUPOBATh U BBIMOJIHATH PaObOTy B YCIOBUSAX PEAbHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aMMOJICICTBUS;

pa3BHBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2)0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:

BJIQ/IETh HAaBBIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM JesTeNbHOCTH, HaBBIKAMU pa3pelleHus
npo0iieM, CIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEIBLHOMY TOUCKY METOJOB PEUICHHUS MPaKTHUYECKUX
3a[a4, MPUMEHEHHUIO PA3TMYHBIX METOJIOB ITO3HAHHUS;

UCTIOJIB30BaTh Pa3IMYHBIE BHUJBI JCATEIHHOCTH TI0 IMOJYYSHHIO HOBOTO 3HAHMSA, €T0 MHTEPIPETAINH,
npeoOpa3oBaHNI0O W TPUMEHEHUI0 B Y4YEOHBIX CUTYyallUsIX, B TOM YHCJIE MPH CO3JAaHUM YYEOHBIX U
COLIMATIbHBIX TPOEKTOB;

(GopMUPOBATH HAYYHBIM THIT MBIIIUICHUS, BIaJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH TIOHATHUSIMU U
METOAMU;

CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIE 33/]a4yd B 00pa30oBaTENbHON JESITENFHOCTH U YKU3HEHHBIX
CUTYaIUsX;

BBISIBJISITH NTPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyalIM3MPOBATh 3aJlady, BBIIBUTATH THIIOTE3y €&
pelIeHsl, HaXOJUTh apryMEHTHI JUTsl JI0Ka3aTelIbCTBA CBOUX YTBEP)KICHUH, 3a]1aBaTh MMapaMeTphl U KPUTEPHH
peLIeHHUS;

AQHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEIICHUs 3aJa4yd pPe3yJabTaThbl, KPUTUYECKH OIEHUBATh HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh  LIEJICHANPABICHHBIA TMOWCK TMEpeHoca CpPeACTB W CIOCOOOB  JAEWCTBUS B
npodeCCHOHATILHYIO Cpeay;

YMETh TIEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M MMPAKTHUECKYIO 00IaCTH KU3HEACATEITBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTAaTh HOBBIC WJEH, MpeAsiaraTh OpPUTHHAIBHBIC MOAXOJbI M PEHICHHs, CTaBUTh MPOOJIEMBI U
3a/1a4u, JOMYCKAIOIUe allbTePHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHPoOpManuM (TeKcTe y4eOHOro mnocoOus, HaydHO-
MOMYJISIPHON NTUTEpaType, OMOIIOTMYECKUX CIOBApSAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B
WNurepnere), aHanu3upoBaTh HH(DOPMALMIO pPA3TUYHBIX BHUAOB W (OPM TPEACTaBICHUS, KPUTUYECKU
OILICHUBAThH €€ IOCTOBEPHOCTh M HEMPOTHBOPECUHBOCTD;

(GbopMyIHPOBaTh 3aMPOCHl M MPUMEHSATH PA3IMYHBIE METOJBI MIPH TOWCKE W O0TOOpe OMOIOTHYECKOM
uH(pOpMaIliK, HEOOXOAUMOM JIJIS BBITIOJIHEHUS yUeOHBIX 3a/1a4;

nproOpeTaTh OTIBIT WCIIOJIb30BAHUS MH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMSI PA3JIMUHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (OpPMY TNpEeACTaBICHUS OHOIOrMYecKOd HH(POpMaLUU
(cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYToe);

UCIIOJIb30BaTh HAay4yHBIH S3bIK B KAayeCTBE CPEACTBA IpU paboTe ¢ OMOJOrMYecKod uHpopmanuei:
OPUMEHATh XUMHMUEecKue, (pu3nueckue M MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, (hopMyibl, abOpeBUaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIJIATHOCTH;

BJIAJCTh HABBIKAMU pACIIO3HABAHUS W 3allUThl WH(pOpMAIMK, HHOOPMAIMOHHON O€30MacHOCTH
JUYHOCTH.

OsgiiajieHNe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1)o0menne:

OCYILECTBIISAITh KOMMYHHKALIMM BO BceX c(epax >KU3HU, AKTUBHO YYacTBOBATh B JHAJIOTE WIIU
JUCKYCCHM II0 CYILECTBY OOCyXJaeMol TeMbl (yMEHME 3aJjaBaTh BOIPOCHI, BBICKA3bIBATh CYXIECHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUs IMpeAjaraeMoi 3a/laud, YYUThIBaTh HMHTEPECHl U COIJIACOBAaHHOCTb IO3MLUHI
JPYTrUX YYaCTHUKOB JAMAJIOTa WINA AUCKYCCHUN);

pacrio3HaBaTh HeBepOaldbHbIE CpeICTBA OOIIEHUS, IOHMMATh 3HAYEHUE COIHUAIBHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(DJIMKTHI M BECTH I1€PETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOILIEHHS U B3aMMOJIEHCTBHSI, TOHUMATh HAMEPEHUS IPYTux Jrojel,
HPOSIBIIATh YBAXHUTEIbHOE OTHOUIEHHE K COOECeAHMKY M B KOpPpeKTHOH ¢opme (GopMylupoBaTb CBOU
BO3PAXKCHHUS;

Pa3BEPHYTO | JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAs AeSITeJIbHOCTD:

IIOHUMAaTh W MCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOM M MHAMBUAYaJIbHOW pabOThl NpU pEIICHUU
Ouoornyeckoii mpoodaeMbl, 000CHOBBIBATH HEOOXOJMMOCTh IIPUMEHEHUS TPYIIOBBIX (POPM B3aMMOACHCTBUS
IPY PEUICHNH Y4eOHOH 3a/1a4H;

BBIOMpPATh TEMAaTUKy U METOJAbI COBMECTHBIX JEUCTBUI ¢ yuéTOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
KaXJI0T0 WieHa KOJJIEKTUBA,;

NPUHUMATH L€ COBMECTHOM JEATEIIFHOCTH, OPTaHU30BBIBATh M KOOPIMHHPOBATH NIEHCTBHA IO €&
JOCTIKEHUIO: COCTABJIATH IJIaH JIEHCTBHM, pacTpeNeNiaTh PO C y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh
pe3yibTaThl COBMECTHOM paboTHI;

OLIEHUBATh KayeCTBO CBOEr0 BKJAJa M KaXJOTO Yy4YaCTHHKAa KOMaHAbI B OOIIMH pe3yibTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;

npejiaratb HOBBIE TIPOEKTHI, OLIEHUBATh WJCH C IMO3WIMH HOBU3HBI, OPUTUHAIBHOCTH, MPAKTHYECKON
3HaYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATErHYECKOE T[IOBEJAEHUE B PA3JIMYHBIX CHUTYalUsiX, HPOSIBIAThH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

Ogiiaienne YHHBEPCAIbHBIMH PEryJsTUBHBIMU 1€ CTBUSIMM:

1)camoopranu3anus:

UCIIOJIb30BaTh OHMOJIOTUYECKUE 3HAHUS IS BBIIBIECHHS NpOOJeM M UX pEIIeHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BHIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHWIA IIEJICBBIE U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHAX U
MOCTYIKAaX 110 OTHOIICHHUIO K )KUBOH MPHUPOJIE, CBOEMY 310POBBIO U 3/I0POBbIO OKPYXKAIOIIUX;

CaMOCTOSITENIFHO OCYILIECTBIIATh IMO3HABATENbHYIO JIESTEIbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh M
(dopMymHpoBaTh COOCTBEHHBIE 33/1a4H B 00pa30BaTEILHON eI TEIPHOCTH U )KU3HEHHBIX CUTYAIIHAX;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PelIeHUs] IPOoOIeMbl ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEHN U IPEAIIOYTECHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacmmMpsATh paMKi y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX TPEAIOYTEHHIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBaTh (DOPMUPOBAHHUIO M MPOSBICHUIO IIUPOKOW 3PYIUIIMU B PAa3HBIX OOJIACTSIX 3HAHUH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.



2)CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTb, OLEHUBATh COOTBETCTBUE
pe3yabTaTOB LIETSM;

BJIAJCTh HaBbIKAMU II03HABATENbHOW pe(IeKCHH Kak OCO3HAHUS COBEpUIAEMBbIX JEHCTBUHM U
MBICIIUTENBHBIX MPOIECCOB, MX PE3YIbTATOB U OCHOBAHMMU, MCIOJIB30BATH MPHUEMBI peIeKCUN [UI OLCHKH
CHUTYallld, BBIOOpA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIKEHUIO;

IPUHUMATh MOTUBBI U apIyMEHThI JPYTUX [IPU aHAJIU3€ Pe3yJIbTaTOB AEATEIbHOCTH;

3)npunsaTHe cedsl M APYruX:

NpUHUMATD ce0sl, TOHMMAast CBOU HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apI'yMEHTHI JPYTUX [IPU aHAJIU3E Pe3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OILINOKHY;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH JPYroro 4YeJI0BeKa.

INPEJAMETHBIE PE3YJIBTATbBI

[TpenMeTHbIe pe3yibTaThl OCBOCHUS cojaepkaHus yueOHoro mpenmera «buonorus» Ha yriayO0néHHOM
YPOBHE OPHEHTHUPOBAHBI Ha o0ecreueHue MNpoPUIbHOrO o0y4deHHus oOydaromuxcs Ouonoruu. OHuU
BKJIIOUAIOT: crenuduueckre Jisi OMOJIOTMM Hay4yHbIe 3HAHHS, YMEHHUS M CHOCOOBI JEHCTBHI MO OCBOCHHIO,
WHTEPIIPETAIMA W TPeoOpPa30BaHUIO 3HAHWUW, BUIBI JIEATEIHHOCTH IO TOJTYYCHHWIO HOBBIX 3HAHUW W WX
MPUMCHCHHUIO B PA3JIMYHBIX YUCOHBIX, a TAK)KE B PEATbHBIX )KU3HCHHBIX CUTyalusX. [IpeqMeTHbIe pe3ybTaThl
MIPEICTABIICHBI IO FOAaM U3Y4YCHHUS.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorusy B 10 knacce NOIKHBI OTPaXaTh:

c()OPMUPOBAHHOCTh 3HAHUH O MeCTe W pPOJM OWOJIOTMM B CHCTEME €CTECTBCHHBIX HayK, B
(GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM KAapTHUHBI MUPA, B MMO3HAHUH 3aKOHOB MPUPOJBI U PEUICHUU MPOOIeM
paloHaIbHOTO IPUPOIONOIB30BaHUS, O BKIIAE POCCUNCKHX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OHUOJIOTHU;

BJIQJICHUE CUCTEMON OMOJIOrMYECKUX 3HAHUN, KOTOpasi BKIFOYAET: OCHOBOIOIATAONINEe OHMOIOTHYEeCKHe
TEPMUHBI HW TOHATUS (KU3Hb, KIJIETKA, OPraHu3M, MeETaboJM3M, TOMEOCTa3, CaMOperyJsius,
CaMOBOCIIPOU3BEJICHUE, HACIEICTBEHHOCTh, H3MEHUYMBOCTb, POCT W pa3BUTHE), OHMOJIOTHYECKHUE TEOPUHU
(knerouynas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHast Teopusi HacieicTBeHHocTH T.
Moprana), yuenus (H. 1. BaBunoBa — o 1ieHTpax MHOT00Opa3us U MPOUCXOKACHUS KYIbTYPHBIX PACTCHHI),
3aKOHBI (€IMHOOOpa3usi MOTOMKOB TEPBOTO MOKOJCHHS, PACIICIUICHUs, YUCTOTHI TaMeT, HE3aBUCHUMOTO
HacienoBanus ['. MeHnens, roMOJIOTHYECKUX PsAIOB B HaclieAcTBeHHOW m3MeHuuBoctd H. U. Basunosa),
MPUHIIUIBI (KOMITJIEMEHTapHOCTH );

BJIQJICHHE OCHOBHBIMH METOJAAMHM HAyYHOTO TO3HAHUS, HCIHOIB3YEMBIX B OHOJIOTHYECKHX
MCCJIEIOBAHMX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHUE BBIJICTSATh CYIIECTBEHHBbIC TMPU3HAKU: BHPYCOB, KIETOK NPOKAPUOT H  DYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM YHUCIIEe OaKTepHii, rpuOOB, pacTEeHUH, JKUBOTHBIX U
YelloBeKa, CTPOCHMSI OpPraHoB M CHUCTEM OpraHOB pAacTEHUM, JKUBOTHBIX, YENOBEKa, IIPOLIECCOB
JKU3HEICSTEIIPHOCTH, TMPOTEKAIOIMIUX B OpPraHU3Max pAcTeHWH, KMBOTHBIX W YEJIOBEKa, OMOJIOTMYECKHX
mpoIeccoB: oOMeHa BemecTB (MeTadoiM3M), TPEBpPAIICHUS DSHEPrUH, OpOKEHHsS, aBTOTPOGHOTO U
reTepoTpopHOr0 THUMOB MHUTaHUS, (POTOCHMHTE3a U XEMOCHUHTE3a, MHTO03a, Mei03a, TaMeToreHesa,
AMOpHOTEHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHUS, PAa3MHOXKCHHS, WHIUBUAYATHHOTO PAa3BUTHS OpraHH3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBHSI T€HOB, TE€TEPO31Ca, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIIMBATh B3aHMMOCBSI3M MEXAY OPTaHOWJAMU KJICTKH U HMX (PYHKIUSIMH, CTPOCHHUEM
KJIETOK Pa3HBIX TKaHeW U X (PYHKIUSAMHU, MEXKAY OpraHaMH U CUCTEMaMH OPTaHOB Y PaCTCHH, )KUBOTHBIX U
YenoBeKa U UX (PyHKIUAMU, MEXY CHCTEMaMH OPTaHOB U WX (QYHKIMSIMH, MEXIy dTalaMu OOMEHa BEIIECTB,
JTanaMy KJIETOYHOTO ILMKJIA W >KU3HEHHBIX LHUKIOB OPraHW3MOB, 3TallaMd 3MOPHOHAIBHOTO pPa3BUTHS,
TEHOTHIIOM U (peHOTUIIOM, ()EHOTHUTIOM U (haKTOpPaMH CpeJibl OOUTAHNS,

YMEHUE BBISBIATH OTIMYUTENbHBIE MPU3HAKH >KUBBIX CHUCTEM, B TOM YHCII€ PACTECHUM, KUBOTHBIX U
YeJIOBEKa;



YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLINE aPTyMEHTHI, OMOJIOIMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY
JUIsl 1OKA3aTeNnbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIII;

yMEHHE pemaTb OHOJOIMYECKHE 3aJaud, BBIABIATH IPUYMHHO-CIEJICTBEHHBIE CBSI3U MEXIY
UCCIIElyeMbIMH OMOJIOIMYECKMMHM IPOLECCaMU UM SBJICHHUSMH, J€1aTh BBIBOABI M IPOIHO3bI Ha OCHOBAHUU
IIOJIyYEHHBIX PE3y/IbTAaTOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE M TMpAKTHUYECKHUEe pPadoOThL, COONIOAATh MpaBuUia Npu padore ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BbIIBUraTh TUIIOTE3bI, IPOBEPATh UX HKCIEPUMEHTAIBHBIMU CPEACTBAMH, (GOPMYIHUPYS LIElb
UCCJIEJOBaHMSI, AaHAIM3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U JAEaTh BBIBO/bBL;

YMEHHUE YYacTBOBAaTh B Yy4eOHO-MCCIIEOBATENLCKOM paboTe Mo OMOJIOTHMH, SKOJIOTUU U MEIUIUHE,
IPOBOJUMOM Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U MYOJUYHO MPEACTABIATh [10JIyYCHHbIE Pe3yJIbTaThl Ha
YUEHHUECKUX KOHPEPEHIIMSIX;

YMEHHUE OLIEHUBATh 3THYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBAaHMA B 00JacTH OHOJOTHH U
MEAMLMHBI (KJIOHUPOBAHKE, UCKYCCTBEHHOE OIIOI0TBOPEHNUE, HAPABIECHHOE U3MEHEHUE T€HOMA U CO3/IaHUE
TPaHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYILIECTBIISATh OCO3HAHHBIN BBIOOp Oynyiieil mpodeccuoHanbHON AEATENbHOCTH B 00JacCTH
O6uosIoruu, MeIULUHBI, OMOTEXHOJIOTHH, BETEPHUHAPHUH, CEIbCKOI'O XO03siCTBa, MUIIEBON MPOMBIIIICHHOCTH,
yIIIyONsiTh TO3HABATEIBHBI MHTEPEC, HAIIPABJICHHBIM Ha OCO3HAHHBINA BBIOOP COOTBETCTBYIOIICH Mpodeccun
U TIPOJIOJDKEHNE OMOJIOTHYECKOT0 00pa30BaHMs B OPTaHU3ALMUAX CPEIHETO MPOPECCHOHATHHOTO M BBICIIETO
o0OpasoBaHwUs.

[TpenmerHble pe3ynbTaThl OCBOCHHUs yueOHoro npeamera «buonorus» B 11 knacce 10IXKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHMA O MECTEe M pPOJM OHOJIOTMHM B CHCTEME eCTECTBEHHBIX HAyK, B
(OpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IO3HAHUM 3aKOHOB MPUPOJBLI U
PELICHUH HKOJIOTUYECKUX IMpOoOJIeM UeJIOBeUeCTBa, a TaKKe€ B PELICHUH BOIPOCOB PallMOHAIBHOIO
IPUPOONOIb30BaHUSA, U B (POPMHUPOBAHUU LIEHHOCTHOIO OTHOILEHHS K MPHUPOJE, OOILECTBY, YEIOBEKY, O
BKJIaJIe POCCUNMCKUX U 3apYOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH;

YMEHME BIAJETh CUCTEMOW OMOJOTMYECKHX 3HAHUM, KOTOpas BKIJIIOYAET OIpENeIeHHs] U MOHMMAaHUE
CYIIHOCTH OCHOBOIOJIAralolUX OHOJOTMYECKHMX TEPMMHOB M TOHATHH (BHJI, SKocucTema, Ouocdepa),
Ouonornyeckue Teopuu (3BoronMoHHas Teopus Y. [lapBuHa, CHHTETHYECKast TEOPUS HBOJIIOIMHN), yueHUs (A.
H. CeBepuoBa — o nytax u HampaBieHusx sBomonuu, B.J. Bepnainckoro — o Ouocdepe), 3aKOHBI
(renernueckoro paBHoBecusi Jk. Xapau u B. BaitnGepra, 3apoapimeBoro cxoacrsa K. M. bapa), mpasuna
(vunumyma lO. JIuOuxa, 3KOJIOrMYeCKOW HUpaMHbl SHEPruM), rumotessl (rumoreza «mupa PHK» V.
I'nnGepra);

YMEHHME BJa/JE€Th OCHOBHBIMM METOJAMH HAYyYHOI'O IO3HAHUS, HCIOJIb3YEMBIMH B OHOJOTMYECKUX
WCCJICIOBAHUSAX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCAaHHWE, HU3MEpPEeHHE, HaOI0JICHHE, SKCIEPUMEHT),
crioco0amHM BBISIBJIIEHUS M OLICHKH aHTPOTIOT€HHBIX U3MEHEHHUH B IPUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKH: BHUJOB, OHMOTEOLIEHO30B, 3KOCHUCTEM U Ouocdepsl,
CTaOUITM3UPYIOLIET0, JIBIXKYIIETO U  pa3phIBAlOIIET0 €CTECTBEHHOro O0TOOpa, ayIoNaTpUYecKoro |
CUMIATPUYECKOT0 BHA000pa30BaHMs, BIMSHUSA JBUKYIIUX CHUJI DBOJIOUMU HA TEHO(POH] MOMYJIALNH,
NpUCHOCOOJICHHOCTH OPraHU3MOB K cpesie OOMTaHUs, YepelOBaHMs HalpaBlIeHHH 3BOJIOIMH, KPYroBOpOTa
BELIECTB U ITOTOKA YHEPTUU B 3KOCUCTEMAX;

YMEHHME YCTAHABIMBAaTh B3aWMOCBS3M MEXAY MPOIECCAMU HBOJIOLUMH, JABIKYIIMMHU CHIIAMU
aHTPONOTeHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCIIOCOOIEHUSIMU K HUM OPTaHHU3MOB;

YMEHUE BBISBIATH OTIMYUTEIbHBIE MPHU3HAKH KHUBBIX CHCTEM, MPHUCIIOCOOJIEHHOCTh BUAOB K cCpelie
oOuTaHusA, aOMOTHUECKUX M OHOTHUECKUX KOMIIOHEHTOB OJKOCHCTEM, B3aUMOCBS3€H OpraHu3MOB B
c000111eCTBaX, AaHTPOMOT€HHBIX U3MEHEHUH B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOLIUE apTryMEHTHI, OMOJIOrMUECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY
JUIsL 0Ka3aTelIbCTBAa POJCTBA OPTaHM3MOB PAa3HBIX CHUCTEMATHMUYECKUX TPYII, B3aUMOCBS3M OPraHU3MOB U
cpeabl OOMTaHMA, €AMHCTBA YEJIOBEYECKHUX pac, HEOOXOTUMOCTH COXpPAHEHUS MHOrooOpasusi BHIOB U
9KOCHCTEM KaK YCIIOBHSI COCYILIECTBOBAHUS IIPUPOBI U YETIOBEYECTBA;



yMEHHE pelarb OWOJOrMYecCKHue 3aJadyd, BBISBISATH [PUYUHHO-CICICTBEHHBIC CBSI3U  MEXIY
UCCIICyeMBIMH OHMOJIOTHYECKUMU TPOIECCAMH U SIBICHUSIMH, J€JIaTh BBIBOJBI M MPOTHO3bI HA OCHOBAHUH
MOJTYYCHHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOJHATH J1a0OpaTOpPHbIE M TPAKTHYECKUE PaOOThI, COONIOAATh MpaBHia TpU pabore ¢
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, IPOBEPATh MX IKCIHEPHUMEHTAJIBHBIMU CPEACTBaAMH, (GOpMyIupys Lelb
UCCIICIOBaHHMS, aHAJTM3UPOBATh MOJTYYCHHBIC PE3YJIbTATHI U JIEIATh BBIBOJII,

YMEHHUE YYacTBOBAaTh B y4eOHO-MCCIICAOBATEILCKON paboTe MO OHMOJIOTHH, SKOJIOTUU M MEIUIUHE,
IPOBOAMMOM Ha 0a3e IIKOJBHBIX HAYYHBIX OOILIECTB, M IyOJINYHO MPEICTABIATH MMOJYyYCHHbBIC PE3yIbTaThl HA
YUYECHHUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLICHUBATh TMIIOTE3bl U TEOPUH O MPOUCXOKICHUU KH3HH, YEJIOBEKA M YEIIOBEUECKUX pac, O
NPUYHHAX, TTOCICICTBHSIX U CIIOCO0ax MpenoTBpalleH sl I100albHBIX H3MEHEHUH B Onochepe;

YMEHHE OCYILIECTBJISATh OCO3HAHHBIA BBIOOp Oyaymiei MpoecCHOHATBHON JAEATEIbHOCTH B 00JIACTH
OMOJIOTHH, DKOJIOTUH, MPUPOIOINOIB30BAHUSI, MEAUIMHBI, OHOTEXHOJIOTHH, IICHXOJIOTHH, BETCPHHApPHUH,
CEIIbCKOTO XO03SMCTBA, MUILEBOM MPOMBIIIUICHHOCTH, YIITYOJISITh TIO3HABATEIILHBIA HHTEPEC, HATIPABJICHHBIN Ha
OCO3HAHHBIN BBIOOP COOTBETCTBYIOUICH NpPOPECCHH M MPOAODKEHHE OMOJIOTHYECKOr0 00pa3oBaHUs B
OpraHu3aIsIX CPEAHEr0 MPOPECCHOHATBHOTO H BBICIIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoauuyecTBO 4acoB

Jl'j;-)l'[ HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl Beero i(::lzpo.ﬂ IMpakTnyeckue 3;;:;2?:;;5;3:?5:;;&1
padoThI padoTet
bu6nmoteka IIOK https://m.eds00.ru/863e6870

1 buonorus xak Hayka 1
2 JKuBble cucTeMBl U UX U3YUEHHE 2 bubnnorexa LHOK https://m.edsoo.ru/863e6870
3 buonorus knetku 2 0.5 bubnuoreka [{OK https://m.edso0.ru/863e6870
4 XuMUYecKasi OpraHu3aius KIeTKu 10 1 bu6nuoteka LIOK https://m.edso00.ru/863e6870
5 Ctpoenue u GyHKINH KICTKU 8 2 bubnnoreka [{OK https://m.edsoo.ru/863e6870
6 OOMeH BellecTB U MpeBpalleHrue S HEPTUH B 9 1 bubnmnoreka [{OK https://m.edsoo.ru/863e6870

KIICTKE
7 HacnencrBennast nadopMaryst u peanuzanus eé 9 05 bubnnorexa LHOK https://m.edsoo.ru/863e6870

B KJICTKE
8 JKW3HEHHBIN ITUKIT KICTKH 6 1 bubmmoteka IIOK https://m.edso00.ru/863e6870
9 CtpoeHue u QyHKIMHM OpraHU3MOB 17 1.5 bubnnorexa [HOK https://m.edsoo.ru/863e6870
10 Pa3mHOXEHUE U Pa3BUTHE OPTraHU3MOB 8 1.5 bubnnorexa [HOK https://m.edsoo.ru/863e6870
11 ['enetnka — Hayka 0 HACIEACTBEHHOCTH U 2 05 bubnnorexa L{OK https://m.edsoo.ru/863e6870

U3MEHYUBOCTH OPTaHU3MOB
12  3aKkOHOMEpPHOCTH HACJIEICTBEHHOCTHU 10 1 bubnuoteka LIOK https://m.eds00.ru/863e6870
13  3akoHOMEpPHOCTH U3MEHUYMBOCTH 6 1 bubmmoreka L{OK https://m.edsoo.ru/863e6870
14  TI'eHeTuka yenoBeKa 3 0.5 bubmuorexa [{OK https://m.edsoo.ru/863e6870
15  Cenexuusi opraHu3mMoB 4 1 bu6mmoreka [{OK https://m.edsoo.ru/863e6870
16  BHOTEXHOJOIrHS U CHHTETHYECKAsT OMOJIOTHS 4 but6mmoreka [IOK https://m.edso0o.ru/863e6870
17  PesepBHOE Bpems 1 bu6muoreka L{OK https://m.edsoo.ru/863e6870
OBIIEE KOJIMYECTBO YACOB I1O 102 0 13

ITPOTPAMME
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11 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3jiejioB H TeM JJieKTpoHHbIe (1uppoBbIe)
n/nm  nporpaMmmal Bcero Kontpoabueie  Ipaxtiieckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
3apokeHUE U pa3BUTHE bubmmoreka LIOK https://m.edsoo.ru/863e6870
1 ABOJIIOIIMOHHBIX MPEACTABICHUHN B 4
Ounonoruun
2 MUKpO3IBOJIONHS U €€ Pe3yIbTaThl 14 2 bu6mmoreka LIOK https://m.edsoo.ru/863e6870
3 Maxpo3BOJIOIHS U €€ Pe3yIbTaThl 6 bu6mmoreka LIOK https://m.edsoo.ru/863e6870
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15 bubnnorexa LHOK https://m.edsoo.ru/863e6870
3emie
5 [TpoucxoxaeHue yenoBeKa — 10 1 bubnnorexa LHOK https://m.edsoo.ru/863e6870
aHTPOIIOTeHe3
DKoJorus — Hayka o bub6nunoreka L{OK https://m.edsoo.ru/863e6870
6 B3aMMOOTHOIICHHUSAX OPTaHU3MOB H 3 05
Ha/IOpPraHU3MEHHBIX CUCTEM C
OKpY’Kalomen cpeaoi
7 Opranusmsl 1 cpea 0OOUTaHus 9 1.5 bubnnorexa [{OK https://m.edsoo.ru/863e6870
8 DKoJI0TUsl BUJIOB U MOIMYJISILIUMA 9 0.5 bubnnorexa [HOK https://m.edsoo.ru/863e6870
9 DKOJI0THS COOOIIECTB. DKOJIOTHUSCKUE 12 05 bu6mmoteka I1OK https://m.eds00.ru/863e6870
CHCTEMBI
10 buocdepa — rmobanbpHas s3xocucTemMa 6 bubmmoreka LIOK https://m.edsoo.ru/863e6870
11 UenoBek U OKpy»karolas cpeaa 6 bubnnorexa LHOK https://m.edsoo.ru/863e6870
12 PesepBHOE Bpemst 8 bubnnorexa [HOK https://m.edsoo.ru/863e6870
OBUIEE KOJIMYECTBO YACOB I1O 102 0 75

[MTPOT'PAMME
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HOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoauuyecTBO 4acoB

Ne Hara DJIeKTPOHHbIE U (PPOBBIE
n/n Tewa ypoka Bcero Kontponbubie  Ipaxrmyeckue H3yYeHHUs 06pa3ol:3aTeﬂbelél) [l))ecypcm
padoThI padoThI
1 buosorus kak KOMIUIEKCHAs HayKa U KaK 1 bubmmoreka LIOK https://m.edsoo.ru/863e6870
4acTh COBPEMEHHOT'0 00IIecTBa
2 JKuBBbIe cCTEMBI B IX CBOMCTBA 1 bu6nmoteka IIOK https://m.eds00.ru/863e6870
3 YpoBHEBas OpraHU3aIns KUBBIX CHCTEM 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
4 Hcropust OTKpBITUS U U3yYEHUS KIIETKH. 1 bubnnoreka [{OK https://m.edsoo.ru/863e6870
Knerounas teopus
Metoabl MONEKYJIIPHOM U KJIETOUHON bu6nuoteka IIOK https://m.eds00.ru/863e6870
o6uonoruu. [IpakTrueckas pabora
«M3yueHne MeTo10B KJIETOYHOU OHOIOTHU
5 1 0.5
(xpomarorpadusi, snexkrpodopes,
muddepeHIanbHoe HeHTPUPYTHPOBAHUE,
[TLIP)»
6 XUMHYCCKUH COCTaB KIICTKH 1 bubmuorexa 1{OK https://m.eds00.ru/863e6870
7 MuHepanbpHble BeLIeCTBa KJIETKH, UX 1 bubnnorexa [IOK https://m.edsoo.ru/863e6870
Ounosyoruveckas poib
Opranuyeckue BelecTBa KIETKH — OENKH. bubnmnoreka [{OK https://m.edsoo.ru/863e6870
3 JlabopaTtopHas pabota «OO0Hapyx eHue 1 05
OENKOB C TOMOIIbIO KAY€CTBEHHBIX '
pEaAKLIHiN»
9 CsoiicTBa, knaccuduxanys 1 GyHKIUN 1 bubnnorexa [{OK https://m.edsoo.ru/863e6870
0eKoB
10 Oprannueckue BenecTBa KIeTKH — 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
YTIIEBOIBI
11 | Opranuveckue BEUIECTBA KICTKU — JIMTTUIBI 1 bu6nuoteka LIOK https://m.eds00.ru/863e6870
Hyxneunoseie kucnotsl. JIHK u PHK. bubmuoreka [{OK https://m.edso0.ru/863e6870
12 | JlabGopartopHas pabora «MccrnenoBanue 1 0.5

HYKJICMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
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KJICTOK pa3JIMYHBIX OPraHu3MOB»

Crpoenue u pyakuuu ATO. Jlpyrue

bu6nmoteka IIOK https://m.eds00.ru/863e6870

13 Hykieosuarpudocdarsr (HTD)
14 CexsennpoBanue [JHK. Metoasl renomuku, bubmuoreka ITOK https://m.edsoo.ru/863e6870
TPAHCKPUIITOMHKH, IPOTEOMUKHU
15  MeTtoasl CTpYKTYpHOH OMOJIOTHH bubnuoreka [{OK https://m.edsoo.ru/863e6870
16  Tumnsl kierok. [IpokaproTnueckas KieTKa bubnuoreka [{OK https://m.edsoo.ru/863e6870
CtpoeHune 3yKapuoTUYECKOM KIIETKH. bubmmoreka LIOK https://m.edsoo.ru/863e6870
17  Tlpaktudeckas pabora «l3ydeHue CBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»
18  IloBepXHOCTHBIH anmapaT KJIETKH bubnnorexa [HOK https://m.edsoo.ru/863e6870
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH. bubnnorexa LHOK https://m.edsoo.ru/863e6870
19 | IIpaxTtuueckas pabota «/3ydueHue qIBUKECHUS 0.5
IIUTOIUIA3MBI B PACTUTEIBHBIX KIETKAX)
[TosryaBTOHOMHBIE OpraHOU/IbI KJIETKU: bubnnorexa LHOK https://m.edsoo.ru/863e6870
00 | MUTOXOHIDHH, NIACTHBL. Jlaboparopnas 05
pabota «/ccnenoBanue mia3Moau3a u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)
21  HemeMOpaHHBIE OPraHOUABI KJIETKU bub6mmoreka LIOK https://m.edsoo.ru/863e6870
22  CtpoeHue U pyHKIMHU siapa bubmumoreka L{OK https://m.edsoo.ru/863e6870
CpaBHHTENIbHAS] XapaKTEPUCTUKA KIETOK bubnuoteka [{OK https://m.edsoo.ru/863e6870
23 osykapuort. JlaboparopHas pabota «M3yueHue 0.5
CTPOCHUSI KJIETOK Pa3IMUHBIX OPTAaHU3MOB)
AccUMUIIALMS U AUCCUMMIISLNS — JBE bubnunoreka LIOK https://m.edso0.ru/863e6870
CTOPOHBI MeTaboiau3Ma. Tumsl oOMeHa
24  BemectB. Jlaboparopras pabota «/3ydeHwne
KaTaJINTUYECKOM aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTala3bl)»
DepMEHTaTUBHBIN XapaKTep peaknui bu6mmoteka L{OK https://m.edsoo.ru/863e6870
o5 | KJIETOUHOTO metabonu3ma. JlaboparopHas 05

pabota «M3ydyenue pepMeHTaTUBHOTO
pacuieneHus NepoKCcHia BOJOPOa B
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PACTUTECIIBHBIX U JKUBOTHBIX KJICTKAaX»

26 | benku-akTUBATOPHI U OCIKU-UHTHOUTOPHI 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
27 | ABroTpodHBIN TUTI 0OOMEHA BEIECTB 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
28  ®dorocuHTEe3 1 bu6nmoteka IIOK https://m.eds00.ru/863e6870
XemocuHTes. JJaboparopnas padota bubnuoreka [{OK https://m.edso0.ru/863e6870
29  «CpaBHeHue npoueccoB (OTOCHHTE3A U 1 0.5
XEMOCHHTE3a»
AmnaspoOHbIe OpraHu3Mbl. Bunibsl OposkeHus. bubmmoreka LIOK https://m.edsoo.ru/863e6870
30 | JlabGoparopnas pabota «CpaBHEHHE 1
MIPOLIECCOB OPOKEHUSI U IBIXAHUSI
31 AdpoOHBIE OPTaHU3MBL. JTaIbl 1 bubnnorexa LHOK https://m.edsoo.ru/863e6870
SHEPreTHYecKOro ooMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa bubnmnoreka [{OK https://m.edsoo.ru/863e6870
32  mporonoB. Cunre3 AT®: pabora mpoTOHHOI 1
AT®-cuHTa3sl
33 | Peaknuu MaTpU4YHOTO CHHTE3A 1 bu6nuoteka IIOK https://m.eds00.ru/863e6870
34 | Tpanckpunuus — MaTpudHbiii cuHTe3 PHK 1 bubnnoreka [{OK https://m.edsoo.ru/863e6870
35 | Tpancnsauus u €€ dTarbl 1 bu6nuoteka LIOK https://m.eds00.ru/863e6870
36 Konupoanue amunokucnot. Posb pudocom 1 bubnnorexa [{OK https://m.edsoo.ru/863e6870
B OMocuHTe3e Oenka
37 Opranuzanys resoMa y npokapuor u 1 bub6mumoreka L{OK https://m.edsoo.ru/863e6870
9YKapuoOT
38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUU 1 bubnnorexa [IOK https://m.edsoo.ru/863e6870
T€HOB Y 9YKapHoT
Bupycsl — BHekIeTOUHBIE (HOPMBI KU3HU U bubnmnoreka [{OK https://m.edsoo.ru/863e6870
39  obmurarHeie napa3uThl. [IpakTHueckas 1 0.5
pabota «CoznaHue MO BUPYyCa»
40 Bupycusie 3a60J‘IeBaI:II/IH YeloBeKa, 1 bu6muoreka L{OK https://m.edsoo.ru/863e6870
JKUBOTHBIX, PACTCHUN
41 | HaHoTEeXHOJIOrMHU B OMOJIOTUHA U MEIUIINHE 1 bu6nuoteka LIOK https://m.eds00.ru/863e6870
42 | )KuzHEeHHBINA [IUKII KJIETKU 1 bu6nuoteka LIOK https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

43 | Matpuunsiii cunates JJHK 1 bu6nmoteka IIOK https://m.edso00.ru/863e6870
XpomocoMmsl. JIaboparopHas paboTa bubnuoreka [{OK https://m.edsoo.ru/863e6870
44  «3ydyeHue XpoMOCOM Ha FOTOBBIX 1 0.5
MUKpOIIpenaparax»
45 | JlemeHHE KIETKH — MHUTO3 1 bu6nmoteka IIOK https://m.edso00.ru/863e6870
Tunsl k1eTok. KapuokuHes u IUTOKUHES. bu6nmoteka IIOK https://m.edso00.ru/863e6870
16 JlaboparopHas pabora «HabmroneHue 1 05
MUTO3a B KJIETKaX KOHYMKa KOpelIKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47  Perynsauus ®U3HEHHOTO LIUKJIA KJIETOK 1 bubnnorexa [HOK https://m.edsoo.ru/863e6870
48 | OpraHu3M Kak €IUHOE 1IEI0e 1 bu6nuoteka LIOK https://m.eds00.ru/863e6870
49 Tkanu pacrenuii. JlJaboparopnas pabora 1 05 bubnnoreka [{OK https://m.edsoo.ru/863e6870
«M3ydyeHne TKaHeH paCTeHUIN»
TkaHM >KUBOTHEIX U YEJIOBEKA. bubmnorexa I1OK https://m.eds00.ru/863e6870
50 | JlaboparopHas pabota «3ydeHnue TkaHnei 1 0.5
KUBOTHBIX)
Opransel. Cucremsl opranos. JlaboparopHas bubnnorexa LHOK https://m.edsoo.ru/863e6870
51 | pabota «/3y4yeHue opraHOB IIBETKOBOT'O 1 0.5
pacTeHus»
52  Omopa Tena opraHu3MoB 1 bubnnorexa [HOK https://m.edsoo.ru/863e6870
53 | JIBukeHHe OpraHHu3MOB 1 bubmuoreka [{OK https://m.edsoo.ru/863e6870
54  ITlutaHue opraHU3MOB 1 bub6mmoreka LIOK https://m.edsoo.ru/863e6870
55 ITuTanue MO3BOHOYHBIX JKUBOTHBIX. 1 bubmuoreka [TOK https://m.edsoo.ru/863e6870
[MumeBapuTenbHas cucTemMa 4elioBeKka
56 | JlpixaHuWe OpraHu3MOB 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
57 JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
YyelnoBeKa
58  TpaHcHopT BELIECTB Y OPraHU3MOB 1 bubmuoreka LIOK https://m.edsoo.ru/863e6870
59 KpoBeHocHas cuctema mo3BOHOUHBIX 1 bu6muoteka L{OK https://m.edsoo.ru/863e6870
YKUBOTHBIX U YEIIOBEKa
60 BrigeneHue y opraHu3MoB 1 bu6mmoreka LIOK https://m.edsoo.ru/863e6870
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61 | 3amuTay OpraHu3MoB 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
62 lMMyHHas cucTeMa 4eloBeKa 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
63 | Pa3zmpaxuMOCTh M PEryJsius y OpraHu3MOB 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
64 ['ymopanbHas peryiasiuus U SHIOKPUHHAS 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
crcTeMa KUBOTHBIX M YelIOBEeKa
65  DopMbl pa3MHOKEHHUSI OPraHU3MOB 1 bubmmoreka LIOK https://m.edsoo.ru/863e6870
66  IlosoBoe pazsMHOXKEHHE 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
67  Meiio3 1 bu6nmoteka IIOK https://m.eds00.ru/863e6870
["ameTorenes. OGpa3oBaHKe U Pa3BUTHE bubmuoreka [{OK https://m.edsoo.ru/863e6870
g MOJIOBBIX KJICTOK. JlaboparopHast pabota 1 05
«M3yueHune cTpoeHUs MOJIOBBIX KIETOK Ha '
TOTOBBIX MHUKpOIpEnapaTax»
69 WNuuBuayanbHOE pa3BUTHE OPraHU3MOB — 1 bubnnorexa LHOK https://m.edsoo.ru/863e6870
OHTOT€HE3
70 3akJiaJika OpraHoB M TKaHEH u3 1 bu6numoteka IIOK https://m.eds00.ru/863e6870
3apOJIBIIIEBHIX JTHUCTKOB
Poct u pazButue xxuBoTHbIX. JlabopaTopHas bubnnorexa LHOK https://m.edsoo.ru/863e6870
71  pabota «BbIABICHHE MPU3HAKOB CXOJICTBA 1 0.5
3apOJIbIIIeH TIO3BOHOUYHBIX JKHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTEHU. bu6mumoreka L{OK https://m.edsoo.ru/863e6870
72 | JlaboparopHas pabota «CTpoeHHEe OpraHoB 1 0.5
Pa3MHOKEHUS BBICIIUX PACTCHHI»
73 Hcropus ctaHOBIIEHNS U pa3BUTUSA T€HETUKH 1 bub6mumoreka L{OK https://m.edsoo.ru/863e6870
KaK HayK{
OCHOBHBIC TIOHSATHS 1 CAMBOJIBI TCHETHKH. bu6mmoteka I1OK https://m.eds00.ru/863e6870
74 JlaboparopHas pabota «/Ipo3zoduna kax 1 0.5
00BEKT T€EHETUYECKNX HCCIIEIOBAHUN
3aKOHOMEPHOCTH HACJIEeI0BAaHUS IPU3HAKOB. bu6mmoteka L{OK https://m.edsoo.ru/863e6870
MoHorubpuaHoe CKpeluBaHHe.
75 | Ilpaktudeckas padota "H3yueHue 1 0.5

pe3yIbTaTOB MOHOTUOPUTHOTO CKPEIMBAHUS
y npo3o¢huier"
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I_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOl"O

bu6nmoteka IIOK https://m.edso00.ru/863e6870

76 1
CKpEIIUBAHUS
77 AHanusupyrouiee ckpeuiuBanue. Hernomnnoe 1 bubmmoreka LIOK https://m.edsoo.ru/863e6870
JTOMHHHUPOBaHHE
Jurunbpuanoe ckpemmuBanue. [Ipaktuyeckas bubnuoreka [{OK https://m.edsoo.ru/863e6870
78 | pabota «/3y4yeHue pe3yIbTaToB 1 0.5
JTUTUOPHUIHOTO CKPEIIUBAHUS Y APO30(PUIBI»
79 [{uToNmorn4eckrne OCHOBBI TUTHOPHUTHOTO 1 bu6nmoteka IIOK https://m.eds00.ru/863e6870
CKpEIIUBAHUS
80 | CuemieHHOE HACIICIOBAHKE TPU3HAKOB 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
81  XpomocoMHas Teopusi HaCJIeJCTBEHHOCTHU 1 bubnnoreka [{OK https://m.edsoo.ru/863e6870
82 | I'eneruka moia 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
83 | I'emoruim kak meaoCcTHAs CUCTEMA 1 bu6numoteka IIOK https://m.eds00.ru/863e6870
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 1 bubnnoreka [{OK https://m.edsoo.ru/863e6870
pPACTCHHIA, )KUBOTHBIX U YEJIOBEKa
85 N3menunBocTh npu3HakoB. Bujsl 1 bubnnorexa LHOK https://m.edsoo.ru/863e6870
U3MEHYUBOCTH
86  MonudukanroHHas U3MEHIUBOCTD 1 bu6nuoteka LIOK https://m.eds00.ru/863e6870
BapuanuonHsbli psa v BapualimoHHas bubnnorexa [{OK https://m.edsoo.ru/863e6870
kpuBas. JlaboparopHas paboTa
«MccnenoBanne 3aKOHOMEPHOCTEN
87 . 1 0.5
MOIU(PUKAITIOHHON U3MEHUHUBOCTH.
ITocTpoenne BapuallMOHHOTO psifia U
BapUALIMOHHON KPUBOM»
88 I'enoTununyeckass U3AMEHYUBOCTb. 1 bubmuoreka [{OK https://m.edso0.ru/863e6870
KoMOuHaTHBHAsI H3MEHYNBOCTH
MyTtanroHHasi U3MEHYUBOCTb. bubnnorexa [{OK https://m.edsoo.ru/863e6870
89 [IpakTuyeckas padora «MyTtanuu y 1 05
Tpo30¢uiIsl (Ha TOTOBBIX '
MUKpOTIpenaparax )»
90 3aKOHOMEPHOCTU MYTAIIMOHHOTO MpOIIECcca. 1 bubnmnoreka [{OK https://m.edsoo.ru/863e6870

DNUTeHETHKA U DIIMTEHOMHUKA
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['eneruka yenoseka. [Ipaktuueckas padora

bu6nmoteka IIOK https://m.edso00.ru/863e6870

91 . 1 0.5

«CocraBieHue 1 aHaIU3 POJAOCIOBHOI
92 MeToabl MEIUIIMHCKOM T€HETUKH 1 bu6nuoteka LIOK https://m.eds00.ru/863e6870

3HaueHUE MEIUIIMHCKON M'CHETUKU B bu6nuoteka LIOK https://m.eds00.ru/863e6870
93 | mpenoTBpalICHUH U JICYCHUH TCHETHYCCKUX 1

3200JIeBaHUIl YeIIOBEKA

OCHOBHBIC ITOHATHUS CEICKIINH, bu6nuoteka LIOK https://m.eds00.ru/863e6870
94 JlaGopaTopHas paborta «/3ydeHue copToB 1 05

KYJIBTYPHBIX PACTCHUU U TIOPO/T IOMAIITHUX '

JKUBOTHBIX)

Mertoapl CeIEKIIMOHHON pabOTHI. bu6nuoteka IIOK https://m.eds00.ru/863e6870
95 | JlaboparopHas pabota «/3ydeHne MeTo10B 1 0.5

CEJICKIIUH PACTECHUI»

JloCTH>KEeHMSI CeNIEKIIUU PACTEHHUH U bu6mmoteka IIOK https://m.edso00.ru/863e6870
96  xuBOTHBIX. [IpakTHyeckas padbora 1

«IIpuBuBKa pacTeHUI»
97 CoxpaHeHue, U3yu4eHUEe U UCTI0Ib30BAHUE 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870

TeHETUYECKUX PECYpPCOB

buortexHonorus Kak Hayka U oTpacib bub6mumoreka L{OK https://m.edsoo.ru/863e6870
98  mpomsBojctra. [IpakTrueckas padora 1 0.5

«M3yueHne 0O0beKTOB OMOTEXHOIOTHI
99 OcHOBHBIE HaNPaBIEHUS] CHHTETUYECKOU 1 bu6mumoreka L{OK https://m.edsoo.ru/863e6870

Oouosiorun
100 XpomocomHasi ¥ TeHHasI HHKCHEPHSI 1 bubnnorexa [HOK https://m.edsoo.ru/863e6870
101  MeaumuHCcKAE OUOTEXHOIOTHH 1 bu6nuoteka LIOK https://m.eds00.ru/863e6870
102 HOBTOPCHI/IC, 0000111eHHEe, CHCTEMATH3 AN 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 102 135

ITPOTPAMME
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11 KJIACC

KoJsnyecTBo 4acos Hdart
Ne Tema ypoxa Kounrpounr | IIpakru 33}"{ JJleKTPOHHBbIE HU(PPOBHIE
n/n Bcero HbIE yecKue CHU oﬁpasoBaTeanme PE€CYpPChI
padoThI padoThI a
1 OpommonnonHas Teopus Y. Jlappuna 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
2 JBroxyiue cuiibl 3BOJIIOIMU BUAOB 110 Y. [lapBUHy 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
3 Bopnrba 3a cymiecTBoBaHNE, €CTECTBEHHBIN U 1 bu6mmoreka LIOK https://m.edso00.ru/863e6870
HCKYCCTBEHHBIN 0TOOD
4 DOpMHUPOBAHHUE CHHTETHYECKON TEOPHUH IBOJIIOLNH 1 bubmmoreka L[IOK https://m.edsoo.ru/863e6870
5 DTaIbl 3BOJIIOIIMOHHOTO MPOIiecca: MUKPO3BOIIOLUS 1 bu6mmoreka LIOK https://m.edsoo.ru/863e6870
¥ MaKpO3BOJIOIHS
6 [Honynsus — sneMeHTapHas €IMHULIA YBOJIIOLIUN 1 bubmmoreka L[{OK https://m.edsoo.ru/863e6870
3akoH reHeruyeckoro pasuosecus Jx. Xapau, B. bubmmoreka LIOK https://m.edsoo.ru/863e6870
7 Baitn6epra. Jlaboparopnas padota «BrIsiBieHHE 1 0.5
W3MEHYMBOCTH y 0c00€H OHOTO BHIa»
8 DneMeHTapHbIe PaKTOPHI IBOTIOIUN 1 bubnuotexa [{OK https://m.edsoo.ru/863e6870
9 DddekT ocHoBarens. IPPexT OyTHIIOUHOTO 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
TOpJIBILIKA
10 Murpauuu. M3omaumuu nomyssuui: 1 bu6mmoreka IIOK https://m.edso00.ru/863e6870
reorpaduyeckasi, OnoJIorunyecKas
11 EcrecTBeHHbI 0TOOp — Hampapistomui pakTop 1 bubnuoreka LIOK https://m.edsoo.ru/863e6870
SBOJIIOIINH
12 Tlonooii oTOOp 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTar bubnuoreka [{OK https://m.edsoo.ru/863e6870
MHUKposBoroy. JlaboparopHas pabora
13 «M3ydyerne apoMop§o30B ¥ UANOATANITAIIAN Y 1 05
pacTeHH U )KUBOTHBIX»
14 | TIpumeps! npucnocoOIeHUu y OpraHu3MOB: 1 0.5 bub6numoreka LIOK https://m.edsoo.ru/863e6870
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Mopdostornueckue, PU3n0IOrHIecKre,
Onoxumudeckue, nopeneHdeckue. Jlaboparopuas
pabora «IIpucrocobieHust OpraHu3MOB H UX
OTHOCHTEJIbHAS 11ETIECO00PA3HOCTY

Bun, ero kpurepuu u ctpykrypa. Jlaboparopnas

bubnmoreka [{OK https://m.edsoo.ru/863e6870

15 pabora «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY 1 0.5
KPUTEPHIO»
16  Crpykrypa Bujaa 1 bubmumoreka LIOK https://m.edsoo.ru/863e6870
17  Bunoo0Opa3zoBaHHE KaK pe3ylbTaT MUKPO3BOIIOLUN 1 bubmumoreka LIOK https://m.edsoo.ru/863e6870
18  CBs3b MUKPOABOJIIOIHH U SMTUAECMUAOIOTUI 1 bu6mmoreka L[IOK https://m.edsoo.ru/863e6870
19 Makpospomtonus. [lameoHTonornaeckue MeToabl 1 bu6mmoreka LIOK https://m.edso00.ru/863e6870
U3YUYEHHSI SBOJIIOLIUT
20  buoreorpaduyueckue METOIbI N3YUEHHS SBOJIIOLUU 1 bubmmoreka [IOK https://m.edsoo.ru/863e6870
21 OMOPHOIOTHYECKHE U CPABHUTEIHHO- 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
MOP(OJIOrHUECKUE METOIbl U3YUCHHSI IBOJIIOLIUU
22 MonekyasipHO-TeHeTHYeCKH1e, ONOXUMHUYECKUE U 1 bu6nuoreka LIOK https://m.edsoo.ru/863e6870
MaTeMaTHYECKUE METOIbI N3YUEHUS SBOJIIOLIUN
23 OOmme 3aKOHOMEPHOCTH IBOJIOIHA 1 bu6mmoreka L[IOK https://m.edsoo.ru/863e6870
24 AnanTuBHas paguanvs. HepaBHoMepHOCTh TEMIIOB 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
9BOJIIOLIUH
o5 HayuHble runoressl IpOUCX0XKICHUS KU3HU HA 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
3emie
26  JloHayuHble IPEACTABICHUS O 3aPOXKICHUH KU3HU 1 bubmuoreka LIOK https://m.edsoo.ru/863e6870
27 | OcHOBHBIE ATAlNbl HEOPTAHUYECKOU IBOIOIHH 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
28 | T'umotesbl 3apOKICHUS KU3HU 1 bu6mmoreka IIOK https://m.edso00.ru/863e6870
Ucrtopus 3emiu 1 METOABI €€ U3YUEHUSI. bubnuoreka [{OK https://m.edsoo.ru/863e6870
29 | JlaboparopHas pabota «/3y4eHne u onrcanue 1 0.5
HCKOIIa€MBbIX OCTAaTKOB JIPEBHUX OPTraHU3MOB)
30  HawanmpHbIE 3Tanbl OPraHUIECKOM IBOITIOIIUU 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
31 | DBomrOIUS SYKapUOT 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
32 | OcHOBHBIE 3TaNbl YBOJIOIMH PACTUTEITHLHOTO MHpA. 1 0.5 bubnuoreka [{OK https://m.edsoo.ru/863e6870
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[IpakTnueckas padota «M3yuenue ocoOeHHOCTEH
CTPOCHHUSI pPACTEHUU PA3HBIX OTIEIOBY

33 | OcHOBHBIC ATAITBI BOJIOIUU KHBOTHOTO MHUPA 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
DBorOIUS )KUBOTHBIX. [IpakTryeckas pabora bubnmoreka [{OK https://m.edsoo.ru/863e6870
34 | «M3ydeHne ocoOCHHOCTEH CTPOCHHMSI TTO3BOHOYHBIX 1 0.5
KUBOTHBIX)
35 | PazBuTHe ®H3HH Ha 3eMiIe TI0 3paM U epruoiamMm 1 bubmumoreka LIOK https://m.edsoo.ru/863e6870
36 MaccoBble BBIMUPAaHUS — YKOJIOTUYECKUE KPU3UCHI 1 bubmuoreka LIOK https://m.edsoo.ru/863e6870
MPOILIOTO
37 CoBpeMEeHHBIN YKOJOTUUYECKUN KPU3HUC, €T0 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
0COOCHHOCTHU
38 | CoBpemeHHas cucTeMa OPraHMYeCKOTO MPOIITIOTO 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
39 | OcHOBHBIE CUCTEMATUUYECKUE TPYIIIBI OPraHu3MOB 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
40  AHTpoOIOJIOTHSI — HayKa O YellOBEeKe 1 bubnuoreka LIOK https://m.edsoo.ru/863e6870
a1 Pa3BuTue npeacraBieHuid 0 MPOUCXOXKICHUU 1 bu6mmoreka LIOK https://m.edso00.ru/863e6870
YeroBeKa
Mecro 4enoBeka B CUCTEME OPIraHUYECKOT0 MUPA. bu6mmoreka LIOK https://m.edsoo.ru/863e6870
42 JlaboparopHas pabota «3ydyeHune ocobeHHOCTEM 1 05
CTPOCHHS CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM)
43  JIBWKyIIUe CHITBI aHTPOIIOTEHE3a 1 bubnuotexa [{OK https://m.edsoo.ru/863e6870
44 CooTHoIIeHre OMOJIOTHYECKUX M COLIMATTBHBIX 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
(bakTOpOB B aHTPOMOTeHe3e
45  OCHOBHBIE CTaIMH AaHTPOIOTEHE3a 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
46 | [laneoreHeTrka M MaJicOreHOMHKA 1 bubmuoreka [{OK https://m.edsoo.ru/863e6870
47  DBomoLHs COBPEMEHHOTO YeJIOBeKa 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
48 UYenoseueckue pacsl. [IpakTrueckas pabota 1 05 bubnuoreka [{OK https://m.edsoo.ru/863e6870
«M3yueHne SKOJOTHYECKHUX aJaNnTalui YeTOBeKa
49  MexauCUUILITHHAPHBIE METO/IbI AHTPOTIOIOTHH 1 bu6nmoreka LIOK https://m.edso00.ru/863e6870
50 | 3apokIeHHe U pa3BUTHE SKOJIOTUU 1 bubmuoreka LIOK https://m.edsoo.ru/863e6870
51 | Meronusl skonorun. JlaboparopHas paboTa 1 0.5 bubnumoreka LIOK https://m.edsoo.ru/863e6870
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((I/I?)y‘lCHI/IC METOJ0B 3KOJIOTHYECCKHUX

UCCIIEIOBAHUI»
52 | 3HaueHHE FKOJOTMYCCKHUX 3HAHMH JIJI YeJIOBEeKa 1 bubmuoreka I{OK https://m.edsoo.ru/863e6870
53 | Dxomornyeckue GakTOpbI 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
Abuotnueckue paxkropbl. CBET Kak IKOJIOTHUECKUI bubmuoreka LIOK https://m.edsoo.ru/863e6870
54 | (axtop. Jlaboparopnas pabota «BrisiBiaeHue 1 0.5
npUcnoco0JICHNH OPraHU3MOB K BIIMSIHUIO CBETa»
AbuoTtnueckue (axropsl. Temmeparypa kax bubmuoreka LIOK https://m.edsoo.ru/863e6870
55 skosoruueckuii pakrop. Jlaboparopuas padbota 1 05
«BbIsBIIEHNE TPUCITOCOOIEHUN OPraHU3MOB K
BIIMSTHUIO TEMIIEpaTypb»
AbuoTtnueckue paxkropbl. BraxxHOCTB Kak bub6mmoreka LIOK https://m.edsoo.ru/863e6870
56 skonoruueckuii pakrop. Jlaboparopuas padora 1 05
«AHaTOMHYECKHE OCOOCHHOCTH PACTEHUN U3
pa3HbIX MECT OOUTAHUS»
57 | Cpenbl oOUTaHUSI OPraHU3MOB 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
58 | buonormueckre puTMbI 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
59  JKusHeHHble POpPMBI OPTraHU3MOB 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
60 buoruueckue GpakToOpbl 1 bubnuoreka LIOK https://m.edsoo.ru/863e6870
61 3HavyeHHEe OMOTUYCCKUX B3aMMOJICHCTBHH JIJIst 1 bubmuoreka I{OK https://m.edsoo.ru/863e6870
CYIIECTBOBaHMS OPraHU3MOB B cpeJie OOMTaHUs
62  DkoJIorM4ecKre XapaKTepUCTUKU MOMYISIIUN 1 bubmuoreka LIOK https://m.edsoo.ru/863e6870
63 OcCHOBHBIE TIOKA3aTeNU MOMYJISALUN: YUCIEHHOCTD, 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
IUTIOTHOCTb, BO3PACTHAS U TOJIOBAs CTPYKTYypa
64 OcCHOBHBIE TIOKA3aTeNN MOMYJISIIUNA: POXKIAEMOCTb, 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUU
65  DOkosormyeckas CTpYKTypa HOMYJISIUH 1 bubnuoreka LIOK https://m.edsoo.ru/863e6870
66 JluHamMKa MOMYJISALUU U €€ perysius 1 bubnuoreka LIOK https://m.edsoo.ru/863e6870
67 Kpussle pocta unicnenHocty nomynsuuu. Kpuseie 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
BBDKUBAHUS
68 | DOxosormueckas Hua Buja. JlJabopatopuas padora 1 0.5 bub6muoreka LIOK https://m.edsoo.ru/863e6870
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«[IpucnocobneHust ceMsiH pacTeHHI K pacCeIeHUIO)

69 | Bupm kak cuctema momysIsaiuii 1 bu6mmoreka LIOK https://m.eds00.ru/863e6870
70 3aKOHOMEPHOCTH MOBEJACHUS U1 MUTpAIUi 1 bu6mmoreka LIOK https://m.edso00.ru/863e6870
YKUBOTHBIX
71 | CooO1iecTBO OpraHu3MOB — OHOIICHO3 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
72 | Dxocucrema Kak OTKPBITas CUCTeMa 1 bubmmoreka LIOK https://m.edsoo.ru/863e6870
73 KpyroBopoT BemiecTB u MOTOK SHEPTHUH B 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
IKOCUCTEME
74 | OcHOBHBIE IMOKA3aTEIN IKOCUCTEMBI 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
75 | DKOJOTUYECKHE MHUPAMMIBI 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
76  M3meHeHHs cOOOIIECTB — CYKIICCCHH 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
77 [Ipupoanslie 3xocucTEMBL. DKOCUCTEMBI 03€P U PEK. 1 bu6mmoreka LIOK https://m.edsoo.ru/863e6870
DKOCUCTEMBI MOPEI U OKEaHOB
78 [Ipuponusie SKOCHCTEMB. DKOCHCTEMBI TYHJIP, 1 bubnuoreka L{OK https://m.edsoo.ru/863e6870
JIECOB, CTEIICH, TyCTHIHB
79 | AHTPOIIOT€HHBIE YKOCHUCTEMBI 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
80 Ypb6oskocucremsl. [IpakTrueckas pabora 1 05 bubmuoteka [{OK https://m.edsoo.ru/863e6870
«M3yueHne u onucanue ypOOoIKOCUCTEMBDY
81 3aKOHOMePHOCTVI/I (dhopMHUpOBaHUST OCHOBHBIX 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
B3aMMOJICHCTBHI OPraHU3MOB B IKOCHCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arPSI3HEHUIN Pa3HbIX bubnuoreka [{OK https://m.edsoo.ru/863e6870
82  TumoB Ha CyOOpraHM3MEHHOM, OPTaHU3MEHHOM, 1
MOMYJISIIIMOHHOM U 9KOCHCTEMHOM YPOBHSX
83 | buocdepa — obmierianerapaast 0001049Ka 3eMIu 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
84 | Yuenwme B. U. Bepranckoro o 6uocdepe 1 bubnuotexa [{OK https://m.edsoo.ru/863e6870
85 | 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOCHEpHI 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
86 KpyroBopoTsl BemiecTB 1 OMOre0OXUMHUYECKHE 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
IIUKITBI
87 | 3onanpHOCTBH OHOC(hepsl. OCHOBHBIE OMOMBI CYIITU 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
88 | YcroituuBocth Onocdepsl 1 bubnmnoreka [{OK https://m.edsoo.ru/863e6870
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89 | Dkosornueckue KPU3UChl U MX MPUINHBI 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870

90 | BosnelicTBre ueaoBeka Ha Ouochepy 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870

91 AHTponorueHHoe BO3/ICHCTBUE HA PACTUTEIbHBINA U 1 bubnuoteka [{OK https://m.edsoo.ru/863e6870
YKUBOTHBIN MUP

92  Oxpana npupojabl 1 bubmmoreka LIOK https://m.edsoo.ru/863e6870

93 OCHOBHbIE IPUHITUIIBI YCTOMYHUBOTO PA3BUTHUS 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
YeJI0BEYECTBA U MIPUPOJIbI

94 PanyonansHOE IPUPOAOIIOIB30BAHUE U COXPAHEHHE 1 bubmumoreka LIOK https://m.edsoo.ru/863e6870
OHOJIOrMYeCKOro pa3Hoodpasus 3emiu

95 O6006menue mo Teme «MHUKPOIBOITIONHUS U €€ 1 bu6mmoreka LIOK https://m.edso00.ru/863e6870
PE3YIIBTATHI»

9% O0606meHne o Teme «MaKpOIBOIIOIUS U ¢ 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
pe3yIbTaThD)

97 O6006menue mo Teme «IIpoucxoxaecHue U pa3BUTHE 1 bu6mmoreka LIOK https://m.edso00.ru/863e6870
JKU3HHU Ha 3eMIie»

98 O606menne o Teme «IIporcxoxkaeHre YeloBeKa — 1 bubnmoreka [{OK https://m.edsoo.ru/863e6870
AHTPOIIOTEHE3)»

99 O06061ieHne o TeMe «IKOJIOTUS — HayKa O 1 bu6mmoreka LIOK https://m.edso00.ru/863e6870
B3aMMOOTHOIICHHSIX OPTAHU3MOB)

100 O606menue mo Teme «Opraiu3msl U cpea 1 bubnuoreka [{OK https://m.edsoo.ru/863e6870
oOUTAHUS

101 O6o6meHI/Ee 10 TeMe «DKOJIOTUS BUIOB U 1 but6mmoreka [IOK https://m.edso00.ru/863e6870
TOTTYJISIIIHIA

102 O606mmenue o Teme «buochepa — rmodanpHas 1
IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* buonorus. buonornueckue cucremsl u ponecchl, 10 xkmace/ Tepemos A.B.,
[TerpocoBa P.A., O61iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

TepemoB A.B., IlerpocoBa P.A. buonorusi. buonoruueckue cCuctemMsl 1
nporiecchl. 11 kimacc. M.- Muemo3una 2023

buonorus. buonorudeckue cuctemsl u npoueccsl, 11 kmace/ Tepemon A.B.,
[TerpocoBa P.A., O61iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

TepemoB A.B., IlerpocoBa P.A. buonorusi. buonorudeckue cCuctemMsl 1
nporecchl. 11 kmacc. M.- Muemosuna 2023

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

* MULTIMEDIA — nogaepxkka kypca «O01as Ouonorusy»;

« JlJaboparopust KIIETKA; Meroauueckue matepuaiibl: COOpHUK HOPMaTUBHBIX
nokyMmeHToB. buonorus /Coct. 3.J1. Jlnenpos, A. T,

Apkaanes. — M.: Jlpoda, 2010

batyeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bosabiioi
CIIPaBOYHUK JIJIsl IIKOJIBHUKOB M TIOCTyNAOIUX B By3bl. — M.: Jlpoda,

2011

bonrosa U. B. Coopuuk 3aga4d mo OOmielt 6M0JIOTHH JIs TOCTYMAIOIIUX B
BY3bl. — M.: «Onuke 21Bex» «Mup u o6pazoBanuer, 20123 Kosznosa

T.A., Kyumenko B.C. buonorus B Tabnuiiax 6-11 xnaccel. CipaBouHoe
nocoobue. — M.: [Ipoda, 2010

« JlJaboparopust TEHETUKA;

Nurtepuer-pecypcesl: Caiitel B IHTEpHET:

* www.bio.Iseptember.ru — razera «buonorus» - npunoxenue kK «1 ceHTI0ps»;
* www.bio.nature.ru — Hay4Hble HOBOCTH OUOJIOTUH;

* www.edios.ru — DUa0c — HEHTP IUCTAHIITMOHHOTO 00pa30BaHuUs;

« www.km.ru/education - yueOHbIe MaTepuanbl U coBapu Ha caite «Kupuimi u
Medoaunii

HOUPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

Anpeca caiitoB B MHTEPHETE

www.bio.1september.ru - razera «buosorus» - mpunokeHue K «1 ceHTSIOps»
WWW.bi0.nature.ru - Hay4Hbie HOBOCTH OHOJIOTUU

www.edios.ru - DIaoc - HeHTP AUCTAHIMOHHOTO 00pa30BaHHUS
www.km.ru/education - YueOHble MaTepuaibl ¥ cJoBapu Ha caite « Kupwt u
Medoauit» http://school-collection.edu.ru Equnas komiekust uudpoBbix
00pa3oBaTEIbHbBIX

pecypcog. http://window.edu.ru/ Equnoe okHO 1ocTymna Kk o0pa3oBaTeIbHbIM
pecypcam

http://www.priroda.ru — ITpupoa: HalMOHAIBHBIN MOPTAJT.



