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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma o yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnperogaBaHus
yuebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (perepanbHOi paboueil mporpaMmbl
BOCITUTaHMUSL.

VYueOHplil npenMer «buosnorusy» yriyOnE€HHOTO ypOBHS U3YyYEHHUS SIBISETCS OAHMM U3
KOMIIOHEHTOB  IIpeaMeTHOoM  obOnactu  «EcTtecTBeHHO-HayuHble mpeaMersl».  CoriiacHo
nonoxxeHusMm ®I'OC COO npoduiibHble ydueOHBIE NMPEAMETHI, M3ydaeMble Ha YIIIYyOJEHHOM
YpOBHE, SIBISIOTCA CrocoOoM auddepeHnanud oOydeHHs] Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTHh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM, CPETHUM
001muM, cpeqHuM MpodecCHOHATBHBIM U BBICIIMM 0Opa3oBaHHEM. B TO ke Bpemsi KakIbIi U3
TUX Y4YEOHBIX MPEIMETOB JIOJDKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE pElIeHUe
00pa3oBaTeNIbHbIX, BOCIUTATEIbHBIX U PA3BUBAIOIIMX 3ajay, CBA3aHHBIX C MpodopHeHTanuen
oOyyarouuxcsds M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOW, IKOJIOTHUEH, TICUXO0JIOTHEH, CTIOPTOM UJIH BOCHHBIM JICJIOM.

[Iporpamma no yuebHoMy npeamerty "buonorus" na€r mpencraBieHue O LU U 3a/1ad4ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) MpEIMETHOE COJEpkaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpeziesieHue 1o Ki1accaM, peKOMEHyeT MOCIeI0BaTeNIbHOCTh U3YUYeHUs Yy4eOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3pACTHBIX 0coOeHHOcTel oOydaromuxcs. B mporpamme mo GHOJOTHMU peann30BaH IMPUHILIMUIT
MIPEEMCTBEHHOCTH C H3Y4Y€HHEM OHOJIOTUM Ha YpPOBHE OCHOBHOTO oOOLIero oO0pa3oBaHMs,
Onarozapsi 4eMy IpoCMaTpUBAETCs HANPABJIEHHOCTh Ha MOCIIEAYIOLIEE Pa3sBUTHE OMOJIOTHYECKUX
3HaHUH, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
9KOJIOTUYECKOT0 MBIIIJICHNs, HPEJCTABICHUH O 310pOBOM o00pa3e *HU3HH, Ha BOCIHMTAaHUE
OEepeKHOTO OTHOIICHHS K OKPYXKAIOIIEeH MPUPOAHOU cpene. B mporpamme 1mo OMOJIOTHH TaKke
MOKa3aHbl BO3MOKHOCTH ydeOHoro mnpeamera «buosorus» B peanusarmu TpedoBanuii GI'OC
COO k mIaHUPYEMbIM JJUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3ylibTaTaM 00ydeHUs U
B (OPMHPOBAHUU OCHOBHBIX BUJOB Y4€OHO-IIO3HABATEJIHON AEATENILHOCTU OOy4aroIIMUXcs IO
OCBOGHMIO COJIEp’KaHMsl OMOJIOTHYECKOr0 00pa3oBaHUsS Ha YPOBHE CpPEAHEro o0Iero
o0OpazoBaHwUsI.

VYuebublil npeamer «buosiorus» Ha ypoBHE cCpenHero ooiero o0pa3oBaHMs 3aBepIlaeT
Onosornyeckoe 0Opa3oBaHUE B LIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YIiyOsieHue 3HaHUM
oOyyaromuxcs 0 )KHBOU IPUPOJIE, OCHOBAX MOJIEKYJIIPHOM U KJI€TOUHON OMOI0rUH, SMOPHUOJIOTUI
U OMOJOrMM pPa3BUTHUS, TI'€HETUKHU, CENEKIUH, OMOTEXHOJIOTHH, 3BOJIIOLMOHHOTO YYEHUS U
9KOJIOTHUH.

N3zyuenue yuebnoro npenmera «buonorus» Ha yriayojJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJArOTOBKY O0yYaroIuXxcs K HOCIeIyIoLeMy HOJy4eHHI0 OMOJIOTHYECKOT0 00pa30BaHMsl B By3ax
U OpraHM3alusAX CperHero IpogdeccuoHaabHOro obOpa3oBaHusa. OCHOBY €ro coJep)KaHus
COCTaBIJISIET CUCTEMa OWOJIOIMYECKMX 3HAHUHM, MOJYYEHHBIX NPU M3YYEHUH OOy4YaroIUMUCS
COOTBETCTBYIOLIUX CHCTEMAaTHYECKUX pa3eioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 kinaccax 3Tu 3HaHUSA MOJY4arOT pa3BuTHe. Tak, paCIIUpPEHbl U yri1yOJIeHbI
OMOJIOTHYECKHE 3HAHMUSA O PACTEHUSX, KUBOTHBIX, rpubax, OakTepusx, OpraHu3Me 4YeJIoBeKa,
OoOIMX 3aKOHOMEPHOCTSX KHU3HH, JONOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEAECHUS
MPUKIIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPbleé MOKHO HCHOJb30BATh KAaK OPUEHTHUPHI IS
nocienyoumero Bpioopa npodeccun. Bo3moxkHa Takxke MHTErpanusi OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOLIUMH 3HAHUSMU, TTOTYYEHHBIMU OOY4aIOIUMHUCS NPH U3YUeHUU (QUNKU, XUMUH,
reorpauu 1 MaTeMaTHKH.

CrpykTypa mnporpammbl o y4yeOHoOMY mnpeamery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLHOHHBIA MOAXOJAbl K M3ydeHHIO Ouojoruu. COriacHO WM, M3Yy4YaloTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBbIE /IS )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHH3alluu,
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HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOro pazHo0Opas3us
wianetsl. Tak, B 10 Kiacce M3ydarOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH Pa3BUTHUS, TCHETUKU M CENICKIIUHN, OMOTEXHOJOTHH U CHHTETUYECKON
OMOJIOTUH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydarommMxcs Mo OOTaHHWKE, 300JO0TMH, AHATOMUH,
(bU3M0JIOTUH YeNOBeKa.

VYueOHnplii mnpeamer «buosorus» npu3BaH OOECHEUUTh OCBOECHHE OOY4YaIOUIUMUCS
OMOJIOTUYECKUX TEOPU H 3aKOHOB, HJEH, NPUHIMIIOB W TPaBWI, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO - Hay4YHOM KapTHHbI MHpA, 3HAHUI O CTPOEHMH, MHOI00Opazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, MOIMyJSIUN, OWOIEeHO03a, SKOCHCTEMBI, O BBIIAIONIIUXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHMUSIX B OHOJIOTHMH, NPUKIAIHBIX ACIEKTax
Onoyorn4yecKkux 3HaHWHA. [ pa3BUTHS W MOJAEpKaHUS MHTEpeca 0O0ydarouIuxcsi K OMoJIoruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAHUU MIPOrPAMMBI 110
OMOJIOTUH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPWEN CTAHOBIICHHS W Pa3BUTHS TOW WJIM MHOU
o0nacTu OMOJIOrMH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OMOJIOTMYECKUX U SKOJOTUYECKUX IPOOIIeM.

Henb u3yuenus yuebHoro npeamera «buosorus» Ha yriyOn€HHOM ypOBHE — OBJIAJICHHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJIBHOM OpPraHU3allMU >KUBBIX CHUCTEM
Pa3HOTro paHra v NpuoOpeTeHre YMEHUN HUCII0JIb30BaTh ATH 3HaHUA B ((OPMUPOBAHUU UHTEpeca K
omnpenenéHHoil ob6nacTu MpodecCHOHATBHOM NEATEIbHOCTH, CBS3aHHOW C OHWOJIOTHEW, WIH K
BBIOOPY y4EOHOT0 3aBe/IeHus Ui TPOJOKEHUs OMOJIOTUYECKOT0 00pa30BaHus.

JlocTkeHue 1enu n3ydeHus ydeOHoro npenmera «buonorus» Ha yriayOn€HHOM ypoBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOEHHE  OOYYArONIUMHUCA CHUCTEMBbl  OHOJIOTMUECKMX 3HaHUU: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IpaBuiax,
COCTaBIIIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTHYECKHX CHUCTeM (KJIETKa, OpPTraHu3M, MOMYJISAIUs, BU/,
ounoreorieHo3, Omocdepa); O BBIJAIONIUXCS OTKPBITUSIX M COBPEMEHHBIX HCCICIOBAHUAX B
OMOJIOT 1Y,

O3HAaKOMJICHHE  OOydYalomuXcsi ¢  METOJAaMHM  TO3HAHMS  JKUBOW  NPHUPOIbL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOrMYECKUX HayK (MOJIEKYJISPHOM U KJIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, TAJEOHTOJOTHH, DKOJOTHH); METOJaMU  CaMOCTOSITEIbHOTO  IPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHUI B JjabopaTtopuu u B mpupojae (HaOIMOJeHHe, H3MEpPEHUE,
9KCIEPUMEHT, MOJICTTUPOBAHUE);

OBJaJieHue OOy4arOUIMMHUCS YMEHHUSMHU: CAMOCTOSITENIbHO HAaXOJWUTh, aHAIM3UPOBATH U
MCII0JIb30BaTh OMOJIOTMYECKYIO HH(OPMALINIO; TIOJIh30BATHCS OMOJIOTHYECKONM TEPMUHOJIOTUEHN U
CHUMBOJIMKOM; YCTaHABIIMBATD CBSA3b MEXK/IY Pa3BUTHEM OHMOJOTUHU U COLUAIBHO-3KOHOMUYECKUMU
Y 9KOJIOTHYECKUMH IIPpOoOJIeMaMH YeJIOBEUECTBA; OLIEHUBATH MOCIIECTBUS CBOECH eI TENLHOCTH 110
OTHOIICHUIO K OKpYXKalolleld MNPUPOIHONH cpene, COOCTBEHHOMY 3IO0pPOBBIO M 3J0POBBIO
OKPYXKAIOIIUX JIIoJIel; OOOCHOBBIBaTh M COONMIOJATh MeEpbl MPOMUIAKTUKYA WH(GEKIHOHHBIX
3a00JieBaHMIA, MpaBUiIa TOBEJIEHUS B HpHUpoJe U obecreueHUs Oe30MacHOCTH COOCTBEHHOM
KU3HEJEATEIIBHOCTH B 4YpPE3BBIYAMHBIX CHUTYALUSAX HPUPOJHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPHITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y 00YYaIOLINXCS MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUSAMHU U COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaemMbpIMi €10 Mpo0JieMaMH, METOJI0JIOTHEeH OMOJIOTHUECKOTo HCCIEeI0BaHMs, MPOBEICHUS
SKCIEPUMEHTAIbHBIX HCCJIECAOBAHUM, peleHus OWOJIOTUUECKUX 3a/1ad, MOJAEIMPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIMTaHUE Y 0Oy4aromMXcs [IEHHOCTHOTO OTHOIICHHUS K >KUBOHM MpUpOJE B IIEJIOM U K
OTHENbHBIM €€ O0O0beKTaM M SBJICHUSAM; (OPMUPOBAHME HKOJOTMUYECKOW, TIeHETHYEeCKOH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; MHTETpallid €CTECTBEHHO-HAY4YHBIX
3HAHUM;



npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHATBHOM HPUPOAOTIOIH30BAHUT
(cobmofenne TpaBWiI TMOBENEHUS B MPHPOJIE, OXPaHbl BHJIOB, HIKOCHCTEM, OHOCHEpHI),
COXpAaHEHHU COOCTBEHHOTO 3/I0POBBSI M 3JI0POBbS OKPYXKAIOIIUX JIOJEH (CoOmoaeHus mep
npo¢uIakTuky 3a00J1eBaHmi, 0OecrieueHre 6€30MaCHOCTH KU3HEAEATEIbHOCTH B YPE3BbIUANHBIX
CUTYyalUsX IPUPOJHOTO U TEXHOIEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUs OMOJIOTMUYECKUX
3HaHUU U YMEHHN B [IOBCEHEBHOM JKNU3HU;

CO3/IaHME YCIIOBHH JUIi OCO3HAHHOTO BbIOOpa OOYYArOIIMMUCS WHAWBUIYAIbHOU
00pa3oBaTeNIbHOW  TPACKTOPHH, CIIOCOOCTBYIOIIEH TOCIEAYIOMEMY MpO(ecCHOHATEHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUUM C WHJIMBHUIYaJbHBIMM HHTEpECAaMH U MOTPEOHOCTAMU
peruoHa.

Yucno 4acoB, OTBEJEHHBIX HA HM3Y4YE€HHE OMOJIOTMM Ha YIiIyOJEHHOM YPOBHE CPEIHEro
obmero oOpazoBanms, coctaBisier B 10 wimacce — 102 waca (3 waca B Hegemo. Ot6op
OpraHU3alMOHHBIX (POPM, METOIOB U CPEACTB 00ydeHUs] OMOJIOTUU OCYIIECTBIISETCS C YUETOM
CHEeU(pUKHU €To CoJIepKaHus U HAlPaBJIEHHOCTH Ha MPOAOJIKEHNE OMOJIOTHYECKOro 00pa3oBaHUs
B OpraHU3alUsAX CPEIHEro MPOo(ecCHOHATBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNIbHBIM YCIIOBHEM IPU 00Y4YE€HHUH OHOJIOTMM Ha YriayOJEHHOM YpPOBHE SIBISIETCS
MPOBEJCHUE JA0OPATOPHBIX U MpaKTHUYeCKuX padoT. Takke ydacTue oOy4arolmuxcs B
BBITIOJIHEHUH TPOEKTHBIX U yueOHO-HCCIIE0BaTENbCKUX PabOT, TEMaTHKa KOTOPBIX OIPEeIsieTcs
yUHTEIEeM Ha OCHOBE UMEIOIINXCSI MAaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX NMPUPOIHBIX
YCIOBHIA.

COIAEPKXAHUE OBYUYEHUASA

10 KITIACC

CopnepxaHue MpPOrpaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  IPOBEPKY
rocyfaapcTBeHHo# urorooit arrectamuu (I 1A).

Tema 1. buoJsiorust kak Hayka 1 yac

CoBpemenHast OuoJyiorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTUSI OHOJIOTHH.
buonoruueckne Hayku M u3ydaemble UMHU Tpobiembl. DyHIaMeHTadbHBIC, MPUKIATHBIE U
MTOMCKOBBIEC HAYYHbIE UCCIIEOBAHMS B OMOJIOTUH.

3HaueHue OuoOJIOTUH B (POPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOUH KapTUHBI
mupa. [Ipodeccun, cBszannbie ¢ 6nonorueil. 3HaueHre GMOJOTUH B MPAKTUYECKON eI TEILHOCTU
YEJI0BEKa: MEJIMLIMHE, CEIbCKOM X035MCTBE, IPOMBIIUICHHOCTH, OXPaHE IPUPOIBIL.

JdeMoHcTpanun

[Toptpersr: Apuctotens, Teodpact, K. JIunneis, XK. b. Jlamapk, Y. Jdapsun, Y. 'apseii, .
Mennens, B. U. Bepuanckuii, U. I1. [TaBnos, M. 1. Meunukos, H. 1. Basunog, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuipl u cxembl: «CBsSI3bp OMOJIOTUU C APYTUMHU Haykamuy, «CuctemMa OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl H HX H3Y4YeHHE 2 yaca

JXKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTh M YINOPSJOYEHHOCTh
CTPYKTYPBl,  OTKPBITOCTb,  CAMOOpPraHM3alusl, CaMOBOCHPOU3BEAECHUE, PA3APAKUMOCTD,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3aluyd HKUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KIETOYHbIA, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 9KOCHUCTEMHBIN (OMOTEOTICHOTUYECKHIA ),
ouoctepnsiid. [Iporeccsl, mpoucxoasie B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kuzsep kak ¢opma cyiecTBOBaHUSI MaTepud. Hayku, u3ydaroniyue )UBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHu3aluu.



N3ydenne xuBBIX cucTteM. Metoasl Ouosornueckoil Hayku. HabmioneHue, msMepeHwue,
SKCIEPUMEHT, CcUCTeMaTu3anus, MeraaHanu3. [loHsATME O 3aBUCHMMOM M  HE3aBUCHUMOM
nepemeHHoM. IlnanupoBanme skcnepumenta. llocranoBka u mposepka rumnore3. Hynesas
runote3a. [lonsTre BIOOPKHU U €€ 1ocTOBEpHOCTh. Pa3dpoc B 6uosornveckux aaHHbIX. OneHKa
JOCTOBEPHOCTH IOJyYEHHBIX PE3yJbTaTOB. [IpUYMHBI UCKaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
IloHATHE CTaTHCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tabmuuet u cxembl: «OCHOBHBIE TIPU3HAKK JKU3HW», «bHoNOrHYeckne CUCTEMBIY,
«CBoiicTBa KMBOW MaTepun», «YPOBHU OpraHU3aMH KUBOU NpUpoabl», «CTpOeHHE )KMBOTHOM
KIIETKN», « TKaHU )KMBOTHBIX», «CHCTEMbI OPraHOB YEJI0OBEYECKOIO OpraHn3May, «buoreorneHos»,
«buocdepay, «MeToapl N3ydeHUs )KUBON TIPUPOJIBI».

O6opynoBanue: 1abopaTopHOe 000pyIOBaHHE /ISl IPOBEICHUS HAOTIOACHUHN, U3MEPEHUIH,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «Vcnosib30BaHKME Pa3IUYHBIX METOJOB MpPU H3YYEHHH MKUBBIX
CUCTEM.

Tema 3. Buosnorus kierku 2 yaca

Knetka — crpykrypHO-(DyHKIIMOHANIbHAS €AMHULIA KUBOTO. VCTOpUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE NIOJIO)KEHUSI COBPEMEHHON KIIETOYHOU TEOPHH.

MeTopl  MOJIEKYNSAPHOM M KIETOYHOM OMOJIOTMM: MHKPOCKOMHMS, Xpomartorpadus,
anekrpodope3, METoJ MEYEHBIX aToMoB, JuddepeHunaibHoe eHTpUudyrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Kongokanvnas mukpockonus. Bumanvhoe (npudicuznennoe) usyuenue Kiemox.

JdemoHcTpauuu

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

Tabmuupl 1 cxembl: «CBETOBOH MHKPOCKOI», «IIEKTPOHHBIA MHUKPOCKOI», «McTopus
Pa3BUTHSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOIpenapaTbl PacTHUTEIbHbBIX, >KUBOTHBIX U
OaKTepHATBHBIX KIETOK.

IIpakTHyeckasi padora «l3ydeHrne METOJOB KIETOYHOW OWosioruu (Xpomatorpadus,
anekTpodopes, nupdepennranbroe nenTpudyruposanue, [ILP)».

Tema 4. Xumudeckas opranuzauus kietkn 10 yacos

XVMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTpPaMUKPONIEMEHThI. Bona u e€ poib
KaK pPAaCTBOPUTEIA, pEarcHra, y4yaCcTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYIIALUN.
MuHepanbHbIe BEIlleCTBa KJIETKH, UX OHoJoruyeckas posib. Pojib KaTHOHOB U aHHOHOB B KIJIETKE.

Opranudeckue BellecTBa KIETKU. buosornyeckue nonumepsl. benkn. AMUHOKMCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHaHAs
cBs3b. BropuuHnas, TpeTnyHas, 4yeTBepTUYHAas CTPYKTypbl. [leHarypauus. CpoiicTBa O€JIKOB.
Knaccuduxkanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonsi.

VYraeBoibl. MOHOCAaXapu/ibl, AUcCaXapusl, OJIMrocaxapuiabl U nonucaxapuasl. O0uwmii miaxn
CTPOEHHUS U (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue GpyHKINUN yriieBOI0B.

Jlunuasl.  I'mapoduneHO-rHapodoOHBIe  cBoiicTBa.  Knaccudukamus — aumuios.
Tpurmuuepunsl, pochoaunuael, BOCKU, cTepouisl. buonorndeckue Gpynkuuu aunuaos. Oomme
CBOMcTBAa OMOJOrMYECKMX MeMOpaH — TeKy4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. [JHK n PHK. Ctpoenune HykinenHOBBIX KuCIOT. HykneoTuasl.
ITpunuun komiuiementapHoctu. Ilpasuno Yapradda. Crpykrypa JIHK — nBoitnas crnmpais.
Mecronaxoxaenue u o6nonornyeckue pynkuuu JHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenne mouekynsl AT®. Makposprudeckue cBa3u B Mosekyine AT®. buomornueckue
¢ynkuuun  AT®. BoccTaHOBJIEGHHBIE TEPEHOCUMKH, UX (QYHKIUM B KiIeTke. /pyeue
HyKkneo3uompugocpamor  (HTD,). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.



CrpykTypHass Ouosorus: OMOXMMHYECKHME U OMO(PHU3MUECKUE HCCIIECAOBAHUS COCTaBa M
MIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyln. Modenupoganue cmpykmypol U  @QYHKYuUll
OuoMONeKyn u ux komniexkcos. Komnvromepnwiti Ouzaiin u opeanuyeckuli CUHme3 OUOMONEKYIL U UX
HeNnpupoOHbIX AHAL0208.

JdeMoHcTpanuu

[Hoptpetst: JI. [Tonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHrue XUMHYECKHMX JJIEMEHTOB B HEXKUBOM  NIPUPOJIEY,
«PacripeieneHne XMuMUYECKUX 3JIEMEHTOB B KMBOM IIPUPOIEY.

Tabmuuer u cxemsl: «l[lepuoanyeckas TabmuIa XMMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemectBa B cocTaBe OpraHu3moB», «CTpoeHuE MOJIEKYJbl Oenkay,
«CTpyKTYypBl OENKOBONH MOJIEKYNbD», «CTpOeHHE MOJIEKYN YIJIeBOJOBY», «CTpoeHHE MOJIEKYJ
TunuaoBy», «HykienHoBble KUCTOTH, «CTpoeHre MoseKyinbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JladopaTopHas padora «OOHapyxeHHe OETKOB C MOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JladopaTopHnas padora «VccieqoBannue HYKIEHHOBBIX KHCIIOT, BBIJICJICHHBIX M3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne n pyHKI UM KJIETKH 8 YacoB

Tunsl KIeTok: sykapuoTHYecKass U mpokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pazoBaHUs KIETKH.

CtpoeHne mMpoOKapUOTHYECKOW KIeTkh. Kierounas cTeHka OakTepuii U  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpO(PHON U aBTOTPO(PHON MPOKAPHUOTHYECKUX KIETOK. MecTo u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenne u QPyHKIIMOHUPOBAHUE DYKAPUOTHUUYECKON KiIeTKH. [lnazmarnueckas MmemOpaHa
(mazmanemma). CTpykTypa IIa3MaTHYecko MemOpaHbl. TpaHCIOpPT BEIIECTB Uepe3
MJIa3MaTHYecKyl0 MeMOpaHy: maccuBHbIA (muddy3us, obneruénnas auddy3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaboTa
HaTpUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MMUHOIUTO3, (haroruTo3. Jk301uTo3. KieTouHas cTeHka.
CtpykTypa ¥ PyHKIIMH KJIECTOYHON CTEHKH PACTEHUH, TpUOOB.

Huromma3zma. I[lurozosb. Llutockener. [IBwkenue murToriazmbl. OpraHouabl KIETKH.
OpnoMeMOpaHHBIE OpraHoubl KIETKH: sHAoIuIazmaTnueckas cetb (DIIC), anmapat ['onbmxkwy,
JU30COMBI, MX CTpoeHHe U (yHKIUU. B3auMOCBS3b OJHOMEMOpPaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue TrpaHyISIpHOTO peTuKynyma. Mexanusm nanpasienus oOenxoe 6 IIIC. Cuntes
pactBopuMbix  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynsipHBIi)
sHAOIUIa3MaTHUecKuil petukynyM. CekperopHas (yHkuusi anmapata ['onbmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onv0icu. TpaHCTIOPT BELIECTB
B KiIeTke. Bakyonu pacturenbHbix kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHoOWAbl KJIETKH: MUTOXOHIPHUH, IIACTUIBL. [Ipoucxoocoenue
mumoxouopuu u naacmuo. Cumobuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHbIe, BTOpPUYHBIE U CJOXHBIC IIJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIJIACTHI  BBICIIMX
pacTeHuN.

HemeMmOpanubie opranouasl kieTku CTpoeHre U (QyHKIIMKM HEMEMOpaHHBIX OpPraHOUIOB
KiIeTku. Pubocombl.  Ilpomesxcymounvie  ¢unamenmor. MukpoduiaMeHTbl. AKmunogvie
Muxkpoguramenmol. MBpIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Knetounsii 1meHtp. CTpoeHHe U [BIKEHHE KI'YTMKOB M PECHHYEK.
MuxkpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mukpompybouxkamu. Momophvie 6enxu.

Anpo. Obonouka siApa, XPOMATHUH, KApUOILIa3Ma, SAPBIINIKH, UX CTPOSHUE W (PYHKIIUU.
Snepusiii 6enkoBbIi MaTpukce. [IpocTpaHCTBEHHOE PACMONOKEHHE XPOMOCOM B HHTEp(a3HOM
aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHa — THCTOHBL. JJumamuxa s0epHoll
00010uKU 8 MUumo3ze. HoepHulii mpancnopm.



Knerounsle  BkmtoueHus.  CpaBHUTENbHAs  XapakTEpPUCTUKA  KIETOK  3YKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CTtpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIIpenapaThl PacCTUTENbHbIX, MXHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbBIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPTaHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOYHON MeEMOpaHbD».

JladbopaTopHas padora «lccienoBanue mia3mMoiin3a U JEIUIa3MOJIN3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelllecTB U MpeBpallleHUe YHEPIUU B KJIeTKe 9 4yacoB

AccUMWIALNS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPO(HBIN U reTepoTPOPHBINA. YUyacTHe KUCIOPOia B OOMEHHBIX IIpolieccax. DHEPreTHUecKoe
obecnieuenue kietku: npespaiieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBINA XapakTep
peakiuii KIIeTo9yHoro Meradonu3ma. GepMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. OTnnuus pepMeHTOB OT HEOPraHMUECKUX KaTaln3aTopoB. benku-akTUBaTOpHl U
OENKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEaKIUH OT pa3InyHbIX
(hakTopoB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DotocuHTe3. AHOKCucenHbll U
oxcuzenHvlll pomocunmes y oaxkmeputi. Ceemocoduparowue nUSMeHmMsvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mporecce potocunte3a. CBeToBas U TEMHOBAS
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHue (POTOCHHTE3A.

XemocuHre3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHUPHUIHMPYIONINE
OakTepuu, jxene300akTepuun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

Amnaspobubie opranu3mMbl. Buasl Opoxkenus. [IpogykTsl OpoKeHHsl U UX HCIOJIb30BaHUE
YelI0BEKOM. AHa3pOOHBIE MUKPOOPraHM3MbI KaK OOBEKThl OMOTEXHOJOTHMH M BO30yAUTENIH
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3Hepreruyeckoro oOmeHa. [loAroToBUTENBHBIN ATall.
['mukonn3 — 6ecKUCIOPOIHOE PACHIEIUIEHNE TIIOKO3bI.

buosornueckoe okucieHue, WK KIETOYHOE JbIXxaHue. Poiab MUTOXOHIIpUI B Ipoleccax
ouonorudeckoro okucienus. Luknudeckue peakuuu. OxkuciautensHoe QochopunupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunme3 ATD: paboma npomonuou ATD-
cunmasel. I[lpeumyiiectBa a’poOHOro myTh OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
D¢ dekTUBHOCTH SHEPreTHIeCKOro oOMeHa.

JdeMoHcTpanun

[Hoptpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IJHepreTudeckuil oOMmen», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3.

ObopynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHUE JUIsl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padota «/I3ydeHne KaTalTUTHYECKOH aKkTUBHOCTH (PepMEHTOB (Ha IIpUMepe
aMuJIa3bl WIK KaTanasbl)y».

JlaGopatopuass pabora «M3yueHne (epMEHTATMBHOTO pAaCIICIUICHUS IEePOKCUAA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHasi padora «CpaBHeHHE POLIECCOB (POTOCHMHTE3a U XEMOCUHTE3a».

JlaGopaTopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U JBIXaHHSD».



Tema 7. Hacnencreennass nHGopManus M peajM3anus eé B KjieTke 9 4acoB

Peakuun matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanus HacneACTBEHHONW uWHpOpManuu. ['eHeTWdyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cunTe3 PHK. [IpuHIuUIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAIEIbHOCTh, AaCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucnsmus u e€ srambl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YciioBus
onocunTesa 6enka. Kogupoanue amuHOKHCHOT. Postk pubocom B GrocuHTe3e Oemka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalus reHoMa y MpoKapuoT U
9yKapuoT. Perynauus akTHBHOCTH T€HOB y IpokapuoT. ['unoresa onepona (®. XKako0, XK. Mano).
Monexynapuvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul 2enog. Perynsanns oOMEHHbIX IpolieccoB B kieTke. KieTounslii roMeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00JIUraTHele napas3utel. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwnwiti yuxn JIHK-cooepocawjux
supycos, PHK-codepoicawux eupycos, baxmepuoghacos. QObpamuas mpancKpunyus, pesepmasda,
unmezpasa.

Bupycurie 3a001eBaHus YyenoBeka, )KUBOTHBIX, pactenuii. CI11J], COVID-19, counanbHbie
Y MEIUIIMHCKHUE TIPOOJIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypruix
ouonozuueckux oanHvlx. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemoie ¢yHxkyuu
benxos. Cnocobovl 00cmasKu 1eKapcms.

JdeMoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. Y. IBaHOBCKUI.

Tabmuupr w  cxembl: «buocuHTe3 Oenkay, «['eHeTHUeckuit Koy, «BUPYCH»,
«baktepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3HeHHLIN IUKJ KJIETKH 6 4acoB

Knerounsrii muki, ero mepuoasl u perymsnus. WMutepdaza m muto3. OcoOeHHOCTH
MpoIieccoB, mpoTekaronux B uHTepdasze. [loaroroska kimetku k aeneHuro. [IpecuHTeTHYSCKUT
(MOCTMUTOTUYECKUI), CUHTETUYECKHM M TMOCTCUHTETHYECKUN (IIPEMUTOTHYECKUI) MEpPHOIbI
nHTEep(Da3HI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  perumakanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApaUIeIbHOCTh. MexaHu3m
pemukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl U TeroMmepaza. XpoMOCOMHBIN
Ha0Op KJIETKH — KapuOTHIL. J(MIJIOMIHBIA M TariouAHbIN Habopsl XpoMocoM. ["'omMonornyHbie
xpoMocoMbl. [ToioBbIe XpOMOCOMBL.

Jlenenue kinetku — muto3. CTaguu MHUTO3a U MPOUCXOJSIIME B HUX MPOIECCHl. THUIIBI
muto3a. Kapruokunes u nmurokunes. buonornueckoe 3HaueHre MUTO3a.

Perymsimust MuToTMUYECKOTO LHMKIA KieTkd. [IporpamMmupyemasi kiieTouHas TuOenb —
aronTos.

Knerounoe s1po, XxpoMocoMsbl, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oupepenyuposxu, cmapenus u eubenu kiemox. «L{ugposasn knemxka» — 6uoungopmamuyeckue
MoOenu YYHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpanuu

Tabmuupel u cxembl: «KHU3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOM,
«Pemmukanus JTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenapaTbl: «MuTO3 B KJIETKaxX KOpeIIKa
JTyKay.

JlabopaTopHasi pabora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopatopHas padora «HabmoneHne MUTO3a B KJIETKaX KOHYHMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKpOIpEnapaTax)y.

Tema 9. Ctpoenune u pynkunu opranu3mon 17 yacos



buonornyeckoe  pazHooOpasue  opraHu3moB.  OJIHOKIIETOUYHBIE,  KOJOHHUAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U )KM3HEJCSATEIBHOCTH OJHOKJIETOYHBIX OpraHu3MOB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucThl. KosloHnaibHbIe
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Txanm pacrenmid. Tumbl pacTHTENBHBIX TKaHEH: oOpa3oBareibHas, IOKPOBHA,
MPOBOJIAIIASA, OCHOBHAsI, MexaHHueckas. OCOOEHHOCTH CTPOEHUS, (PYHKIMA M PaCIOIOKEHUSI
TKaHE! B OpraHax pacTEHUM.

TKaHM )KMBOTHBIX U 4€JIOBEKA. THUIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS, COCUHUTEIbHAS,
MblleyHasi, HepBHasi. OCOOEHHOCTH CTPOEHUs, QYHKIMH U pacrlojokKeHUs TKaHed B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble 1 TeHepaTUBHbIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4eloBeKa. OYHKIIMM OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrennii. CkeneTsl OJHOKIETOUHBIX U MHOTOKJIETOUHBIX
AKUBOTHBIX. HapyXHbII1 1 BHyTpeHHUl ckener. CTpoeHHEe U TUIIBI COeAMHEHUS KOCTEM.

JIBmxkeHne opraHu3MoB. JIBWKEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOHMTHOE,
KT'YTUKOBOE, pECHUYHOE. J[[B)KEHHE MHOTIOKJIETOYHBIX pPACTEHHWI: TpPONW3Mbl W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MblleyHas cucrema. Pedexc. CkeneTHbie
MBIIIITBI U UX paboTa.

[Intanne oprannsmos. [loryomenue BOJbI, YIJIEKACIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusMu. [IutaHnue >KMBOTHBIX. BHYTpPHIIOIOCTHOE W BHYTPHUKIETOYHOE MHILEBapEHHUE.
IInTanne MO3BOHOYHBIX XUBOTHBIX. OTHENBI NMUIEBApUTENBHOrO Tpakra. IlnmesBapurenbHbie
xeinessl. [InimeBapuTenbHas CUCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. [[pixanue pacrenuid. [{pixanue skuBoTHBIX. uddy3us razos yepe3
NOBEPXHOCTh KiIeTkH. KoxkHoe npixanue. [lpixaTenbHas moBepxHOcTh. XKabGepHoe M n€rouHoe
IbIXaHHe. JIpIXaHME€ IIO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHUE
CTpOEHUs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeNbHas CUCTEMa 4YeloBeKa. MexaHusM
BEHTWJIALMM JETKUX Y NITUL U MileKonuTaomux. Perynauus apixanus. [{pixatesnbHble 00bEMBI.

Tpancnopt BemiecTB y oOpraHu3MoB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHH. TpaHcnopr
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAs cucteMa U e€ opransl. KpoBeHOCHas cuctema o3BOHOYHBIX
KHUBOTHBIX M yesoBeka. Cepale, KpOBEHOCHBbIE cOCylbl U KpoBb. Kpyru kpoBooOpaieHus.
OBOJIIOLMOHHBIE YCJIO)KHEHHS CTPOCHMSI KPOBEHOCHOM CHCTEMBI I03BOHOYHBIX JKMBOTHBIX.
Pabota cepaua u e€ peryssmus.

Boeigenenue y opraHusMoB. BeineneHune y pacteHuil. Bbiaenenue 'y  KMBOTHBIX.
CoxparutenbHble Bakyos. Opransl Bblienenus. OuiabTparysi, cekpenus 1 00paTHoe BcachblBaHUE
KaKk MEXaHHU3Mbl DPAa0OOThl OpraHoB BblaesNeHUs. CBs3b IOJIOCTU Tejla C KPOBEHOCHOW U
BBIJICIIMTEIIBHON CHCTEMaMHu. BpleneHne y IO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. Iloukn.
Crpoenue u GpyHKIIMOHUpOBaHUE HeppoHa. OOpazoBaHUE MOYH Y YEJIOBEKa.

3amura y opraHM3MoB. 3alinuTa y 0IHOKJIETOYHBIX OpraHu3MoB. Cropbl 6akTepuil U UCTBI
MIPOCTEHIINX. 3alluTa y MHOTOKIETOUHBIX pacTeHuil. Kyrumkyna. CpeacrtBa mnacCMBHOM U
XUMUYECKOH 3aIUThI. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI M MX MPOM3BOAHBIE. 3allUTa OpraH1u3Ma
or Oone3neil. MMmyHHas cuctema uenoBeka. KIeTOUHbBII M TyMOpagbHBIH HMMYHHTET.
Bpoxaéuuelii 1 npuoOpeTéHHbIM  crnenudpuueckuii MMMyHUTET. TeopHus KJIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpnux, ®. M. beprer, C. Tonerasa). BocmanuTenbHbIe OTBETHI
opranu3MoB. PoJib BposkIEHHOTO UIMMYHUTETA B Pa3BUTUH CHCTEMHBIX 3a00JI€BaHUH.

PasgpaxkuMocTe M peryimsnus y OpraHu3moB. PasznpakuMoCTb y OJHOKIETOYHBIX
opranusmoB. Takcucel. PazgpaxxumocTs U peryisuus y pacrteHuid. PocToBble BelecTBa M HUX
3HAYCHHUE.



HepBHas cucrema u pediuekTopHas peryasiuus y >XKMBOTHBIX. HepBHas cucrema u eé
OTZeNbl. ODBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHHUSI HEPBHOM CUCTEMBI Y JKHUBOTHBIX. OTHENb
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Peduiekc u peduekropnas ayra. besycnoBubie u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHas perymsiuuss M SHIOKpHUHHAs CUCTEMA JKMBOTHBIX U 4yesioBeka. JKesessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBL JlelCTBME TOpMOHOB. B3aMMOCBSA3bp HEpPBHOM U
SHJIOKPUHHOU cucTeM. [ unoranamo-rumnodu3zapHas CucTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuuer u cxembl: «OIHOKJIETOYHBIE BOJOPOCITN», «MHOTOKIETOUYHBIE BOJOPOCIH»,
«bakrepun», «llIpocreiimme», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEeMbl OpPraHoB
MTO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMmblx», «TkaHM pacTeHMi»,
«KopneBbie cucrembr», «Ctpoenue crednss», «CTpoeHHE JUCTOBOM IUIACTUHKWY», «TkaHuU
KUBOTHBIX», «Ckener uenoBekay, «llumesapurenbHas cuctema», «KpoBeHOCHass cucremay,
«/IpixaTenpHass cucrtema», «HepBHas cucremay, «Koxka», «MpbllieyHas cucTteMay,
«BoigenurenbHas cucrema», «DHIOKpUHHAS cucTeMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHsie», «CxeMa NUTaHUs pacTeHui», «KpoBeHOCHBIE cHCTEMBbI MO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue ruape», «CTpoeHHe IuIaHapun», «BHyTpeHHee CTpOeHHE H0KIAEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHass cuctema msrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIIEKOMHUTAIOIIKUXY,
«HepBHas cucrema yenoBeka», «Pediaexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenapaTbl TKaHe, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, KUBBIE
9K3EMIUIAPbl KOMHATHBIX pacTeHUll, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXHbIE IpenapaThl
AKHUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YEJIOBEKA,
00opy0BaHue Uil IEMOHCTPAL[MM IOYBEHHOTO U BO3YILIHOTO MUTAHUS PACTEHUH, pacIlleIIEHU
Kpaxmaia 1 OelKoB HoJ JAeicTBueM (pepMeHTOB, 000pyIOBaHHUE A JEMOHCTPALMU OIBITOB 110
U3MEPEHUIO0 JKU3HEHHOM €EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTCJIbHBIX [BIKCHUM, MOICIN
TOJIOBHOTO MO3Ta Pa3jINYHbIX )KMBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHEeil pacTeHUI».

JlaGoparopHas padora «/3yueHue TKaHei 5KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoO:KeHHe U Pa3BUTHE OPTaHU3MOB 8 YacoB

®opMbl pa3MHOKEHHS OPraHU3MOB: OecIioioe (BKJIK0Yas BEr€TaTUBHOE) U 10JI0BOE. Bubl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBaHUE, CIIOPYIALHMS, (PparMeHTalus, KIOHUPOBaHHUE.

[TonoBoe pa3muoxenue. I[lomoBbie kneTku, wim ramersl. Meio3. Craaun Meio3sa.
IloBenenne xpomocom B Mmenose. Kpoccunrosep. buonoruueckuil cMpIca Me03a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapiiieBoe pa3sutue. ['amerorenes y »kuBoTHbIX. [lostoBbIe xkene3bl. OOpa3oBaHue
U Pa3BUTHE MOJIOBBIX KIETOK. CriepMaTorenes u ooreHes. CTpoeHHe NOJIOBBIX KIETOK.

Omo10TBOpeHNEe U 3MOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTUSl — HayKa O pa3BUTHU
opranusMoB. Mopgozenes — o0na uz enasnvix npobnem smopuonozuu. Konyenyus mopgozenos u
mooenu mopgozeneza. Ctanuu >MOproreHe3a JKUBOTHBIX (Ha mpuMepe JAryuku). Jpobdienue.
Tunsr npobnenus. [Jemepmunupoeannoe u neoepmuHupoganuoe opobnenue. bnacmyna, munwvi
onacmyn. OcoOEHHOCTH JPOOIEHUS MIIEKOMUTAIOUINX. 3apOJbIIIEBbIE JUCTKU (TaCTPYIIALUs).
3akiagka OpraHoB M TKaHEH U3 3apOJbIIIEBBIX JHMCTKOB. B3auMMHOE BIMsSHUE dYacTel
pa3BUBAIOLIETOCS 3apo/iblia (3MOpHUOHaIbHAS MHIYKIH ). 3aKiIa/IKa IJIaHa CTPOEHUS dKUBOTHOTO
KaK pe3ylbTaT UepapXUUYecKUX B3aUMOJICHCTBUI reHoB. BrnusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3NUYHbIX (PAKTOPOB OKPYKAIOIIEH CPeIbl.
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Poct u pasButue x)uBOTHBIX. [locTaomOpuonamsHbi mepuon. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECIMO3BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO U HEIMPSIMOTO Pa3BUTHSA, UX PACHpPOCTPAHEHUE B MPHUPO/IE.
Tunel pocta >XUBOTHBIX. DakTOpbl peryasiliuu pocTa MKUBOTHBIX U 4yenoBeka. Cranuu
MOCTAIMOPHOHATBHOTO PAa3BUTHUSL y JKUBOTHBIX M YelOBeKa. llepnoabl OHTOreHe3a 4YelioBeKa.
Crapenue u cMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

PasmHuosxenue u pazsutne pacteHuid. [lamerodur u ciopodpur. Meiio3 B )KU3HEHHOM IUKJIIE
pactenmii. OOpazoBaHue CIop B Ipoliecce Meio3a. ['amerorenes y pacrenuit. Omio10TBOpEeHUE U
pa3BUTHE PACTUTENIBHBIX OPraHuM3MoOB. JIBOMHOE OIUJIOJIOTBOPEHHE Yy IBETKOBBIX PACTCHUM.
OO6pazoBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbI peryisiiui OHTOTeHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[Hoptperst: C. I'. HaBamun, X. [lIneman.

Tabmuubl u cxembl: «BereraruBHoe pasMHOX)eHUE», «THIBI OECIONIOr0 Pa3MHOKEHUS,
«Pa3MHOXXEHHE XJTaMUJIOMOHaAb», «Pa3MHOXXeHWE JBIIICHB», «Pa3MHOXEHHUE THUIPHDY,
«Meito3», «Xpomocombly, «['ametorenes», «CTpoeHHME SUIEKIETKH | CIIEPMATO30HUIa»,
«OcHOBHBIE cTauu OHTOreHe3ay, «[Ipsimoe u HenpsMoe pa3BuTue», «PazBUTHE MailcKOTO KyKay,
«Pa3Butne capaHum», «Pa3BuTue mATYIIKM», «J/{BOWHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX
pactenuit», «CTpO€HHE CEMSH OJHOJIOJIBHBIX M JBYIOJBHBIX pacTeHU», «KW3HEHHBIN ITUKI
MOPCKOM KammycTbl», «KU3HEHHBIA UK MXay, « KMU3HEHHBIN LIUKJT MAOPOTHUKAY, « KU3HEHHBII
LIUKJI COCHBIY.

O6opymoBaHue: CBETOBOW MHUKPOCKOT, MUKPOTIPENapaThl SUIEKIETOK U CIIEPMaTO30HUIOB,
MoJienb «L{UKIT pa3BUTHS JSATYIIKNY.

JlaGoparopHass pabora «l3ydyeHHe CTpPOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernapaTaxy.

IIpakTuyeckass padora «BpIsiBI€HUE MPU3HAKOB CXOJICTBA 3apOJbIINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIINX PACTCHUI.

Tema 11. I'eHeTrKa — HayKa 0 HACJIEICTBEHHOCTH M K3MEHYHUBOCTH OPraHU3MOB 2 yaca

Hcropust cTaHOBIICHUSI M pa3BUTHUS TeHETUKH Kak Hayku. PaboTel I'. Mennerns, I'. ne @pwu3sa,
T. Moprana. Posib oTedecTBEHHBIX YUEHBIX B pa3BuTuu reHeTuku. Padoter H. K. Kossiora, H. U.
Basunopa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUIEJIbHBIE
I€Hbl, AJIbTEPHATUBHbIC NPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIA NPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTur, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUM, ITUTOIOTUYECKHI, MOJIEKYIIIPHO-T€HETUYECKHIA.

JdeMoHcTpanun

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeen-Pecosckuii.

Tabnuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKPELTUBAHUS.

JlaGopaTopnas padora «/Ipozoduna kak 00bEKT TeHETUIECKUX UCCIEIOBAHMID.

Tema 12. 3akoHomMepHOCTH HacjeacTBeHHOCTH 10 yacos

Mounorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHiens — 3aK0H eIMHO00pa3us THOPUIOB
nepBoro nokoJjieHusd. [Ipasuino nomuHnpoBanus. Bropoii 3akoH MeHnaens — 3aKOH pacIierIeHHs
npu3HakoB. LluTonmoruveckrie OCHOBBI MOHOTHOPHIHOTO CKpelIMBaHus. [ Wmoresa 4YHUCTOTHI
ramer.

Ananmusupyroniee  ckpemuBaHue.  [IpoMeXyTO4HBI ~ XapakTep  Hacl€AOBAaHMUS.
Pacmienyienne npru3HaKkoB NIPU HETIOJIHOM JIOMUHUPOBAaHUHU.
JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO

HacJICAOBAaHUs ITPU3HAKOB. L[I/ITOJIOFI/I‘-IGCKI/IG OCHOBBI ,Z[I/IFI/I6pI/L[[HOFO CKpCHIUBaHHA.
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CueruieHHoe HacienoBanue npu3HakoB. Paboter T. Moprana. CrerieHHOe Hacle0BaHnue
TE€HOB, HAPYIIEHUE CLETUIEHUS MEXAY F€eHaMU. XPOMOCOMHAasi TEOPHUS HACIEACTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXaHU3M OIpENEIeHUs IoJla. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacinenoBanue Npu3HAKOB, CUEIIEHHBIX € MTOJIOM.

l'enotun kak uenoctHas cucreMa. [lieroTponuss — MHOMXKECTBEHHOE [EHWCTBUE TEHA.
MHOKECTBEHHBIN ajuien3M. B3auMoJeliCcTBUE HEAUICIbHBIX T'€HOB. KoMIJIEMEHTapHOCTB.
Onucras. [Tommmepust.

['eHeTMYECKMIT KOHTPOJIb DPa3BUTHUsI pACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXkKe
(DU3HOJIOTMYECKHX MPOIIECCOB, MIOBEICHUS U KOTHUTUBHBIX (DYHKINN. [ 'eHeTHIeCKre MEXaHU3MbI
CUMOHOTCHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SHH — MAPa3UT» U «XO35IMH — MUKPOOHOMY.
['eneTnveckue acmeKThl KOHTPOJISI U U3MEHEHUs HACIEACTBEHHOW MH(GOpPMAIMKU B TOKOJICHUSIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmuubl u cxembl: «IlepBbiii 1 BTOpor 3akoHBI Menpaensy, « Tpetuit 3akoH MeHuemns»,
«AHanmu3upymlee ckpenuBanue», «HemomHoe nomuanpoBanuey», «ClemyieHHOe Hacle0BaHNe
MIPU3HAKOB y NIpo30huisly, «I'eHeTnka nonay, «Kapuotum genosekay, «Kapuotun apo3opuiibn,
«Kapuotun ntune», «MHOKECTBEHHBIA AJIIIETU3M», «B3auMOIeiiCTBHE T€HOBY.

OGopymnoBaHue: MOJIETh A IEMOHCTPAIIUM 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO
MOKOJICHUSI M PACUICIJICHHUs] MPU3HAKOB, MOJIENb IS JEMOHCTPAIMU 3aKOHAa HE3aBHUCUMOIO
HAaCJIeIOBaHUA MPU3HAKOB, MOJENb ISl JEMOHCTPALIMM CLIETUIEHHOTO HACJIEAOBAaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3oduiay.

IIpakTHyeckasi padora «l3ydeHne pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
TPO30(UITBD».

IIpakTuyeckasi padora «l3ydeHue pe3yabTaTOB AWUTHOPUIHOTO CKPEIIUBAHHS Y
TPO30(UITBI».

Tema 13. 3akoHOMEpPHOCTH U3MEHYHUBOCTH 6 YacoB

B3aumopeiictBue reHoTHHa W cpennpl npu GopMmHupoBaHMHM (GeHoTHrna. M3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE NPU3HAKUM. BuIpl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass u3MeHYUBOCTh. Ponb cpensl B popMUpoOBaHUU MOAU(DUKAIIMOHHOM
u3MeHunBocTH. HopMa peakuuu npusHaka. BapuanmoHHbIH psii M BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'enoTnnnueckass HU3MEHYMBOCTh. (CBOWCTBA T'€HOTUIIMYECKOW W3MEHUYUMBOCTH. Buibl
TeHOTUITNYECKO N3MEHUYMBOCTH: KOMOMHATHBHASI, MyTallHOHHASI.

KomMOunaTtuBHas U3MEeHUYMBOCTh. Mel03 M MOJIOBOM MpPOIECC — OCHOBa KOMOMHATHUBHOM
W3MEHUYUBOCTH. POjb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJAHUH T'€HETHYECKOTO pa3Hoo0pa3us
B IpeJieNax 0JHOrO BUAA.

MyranyoHHass HM3MEHYMBOCTh. Buabsl Myranuid: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WMHAYLUPOBAHHbIE MYyTalWU. SnepHble MW LMUTOIJIA3MATHYECKUE MYTallUH.
Comarnueckre W MOJOBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsS] MyTauuid. MyTareHbl U UX
BJIUSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOTO MIpOLEecca. 3aKOH TOMOJIOTHYECKHX
psnoB B HacnenactBeHHoW wu3MeHunBoctd (H.W. BaBunoB). BresnepHas H3MEHUHMBOCTh U
HaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBunos.

Tabmumelr 1 cxembl: «Buapl H3MEHUHMBOCTHY, «MoaudukanroHHas HW3MEHUYHUBOCTHY,
«KoMOuHaTHBHAS UI3MEHYUBOCTEY, «Meito3y, «OmnoaoTBopenuey, «I eHernueckue 3a0601eBaHUS
4yenoBeKay, « Buasl Mmyramuny.
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O6opynoBanue: XuBbie W repOapHbIC IK3EMIULIPHI KOMHATHBIX PACTECHUH, PHCYHKU
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUJAMU H3MEHYUBOCTH.

JlabopaTopnasi pab6ora «lccnemoBaHue —3aKOHOMEpPHOCTEH  MOAM(PHUKAITMOHHOMN
n3MeHYuBOCTH. [locTpoeHre BapraliMOHHOIO psiJia U BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myranuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIPENIapaTax)y.

Tema 14. I'eHeTuka 4esioBeka 3 yaca

Kapuotun uenoBeka. MexayHapoaHasi mporpaMma HCCJICIOBAHHMS T'€HOMa YeJIOBEKa.
MeTo1bI U3ydeHUs] TCHETUKH YEJIOBEKA: MeHEAIOTHYECKUH, OJIM3HEIOBBIN, ITUTOICHETHUSCKUH,
MOMYJISIIMOHHO-CTATUCTUYCCKUN, MOJICKYJIsipHO-TeHeTnueckuii. COBpeMEHHOE OIpe/esieHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITHPOBAHKE, B TOM YHclie ¢ momoibio [T1P-
ananu3a. HacneacrBennbie 3a00ieBanms yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE O0JI€3HU YEJIOBEKA.
bone3nn ¢ HacimeaCTBEHHOW MNPEapacloioKEeHHOCThIO. 3HAUYEHUE MEIUIIMHCKOW TeHETUKH B
MPEAOTBPAIICHUA M JICYCHHH TEHETHYECKUX 3a00JIeBaHUU ueloBeKa. MeIUKo-TeHEeTHYECKOe
KOHCYNbTHpOBaHue. CTBOJOBBIEC KIETKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHUYECKUE aCIEeKThI
uccae0BaHuM B 00JIaCTH PEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

'eneTnveckue ¢akTOphl MOBBIIEHHONW YYBCTBUTEIHLHOCTH YEJOBEKa K (DM3HMUECKOMY H
XUMUYECKOMY 3arps3HEHUI0 OKpYyXaromled cpeabl. ['eHeThueckas MpeapacrooKeHHOCTh
YEJIOBEKA K MaTOJIOTHSM.

JdeMoHcTpauuu

Tabmuupr u cxembl: «Kapuotumn denmoBeka», «MeToapl M3ydeHUsS TEHETHKU YEJIOBEKAY,
«"eneTnyeckre 3a00€BaHUS YETIOBEKAY.

IIpakTHyeckas padora «CocTaBieHNE U aHATIN3 POJOCIOBHOM».

Tema 15. Cesiekniusi opranu3mMos 4 yaca

JloMecTukanusi U CeJNeKUHUs. 3apOXKIECHUE CENeKIMU W ToMecThkanuu. Yuyenue H. .
BagsuioBa o LleHTpax mpoucX0kIeHUsT 1 MHOTO0Opa3us KylIbTypHBIX pacTeHuid. Ponb cenexkiuun
B CO3JJaHUU COPTOB PACTEHUI U OPOJ1 )KUBOTHBIX. COpPT, MOpO1a, IITaMM. 3aKOH FTOMOJIOTUYECKUX
pAoB B HacieAcTBeHHOW m3MmeHuumBoctd H. M. BaBuiioBa, ero 3HaueHue AJisl CEIEKIIMOHHOM
paboTEHI.

MeTtozpl ceneKImoHHON padboThl. VIcKycCTBEHHBIH 0TOOP: MacCOBBIN M WHIMBUTYabHBIH.
Otanbl KOMOMHAIIMOHHOW ceneKnuu. VcnblTanue mpou3BOAMTENEH MO MOTOMCTBY. OTOOp 1O
TEHOTUITY C MOMOIIBIO OLEHKU (DEHOTUIIa MOTOMCTBA U OTOOP MO MEHOTHUITY C MIOMOIIBIO aHAJHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PaawanvoHHBIA U
XMMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTalluid y KYyJbTYpHBIX (OpPM OpPTraHHu3MOB.
Hcnonb30BaHre reHOMHOTO pelakTHPOBaHUsI U MeTOJ0B pekoMOnHaHTHBIX JIHK nms momydyenus
HCXOJIHOTO MaTepuana JJisi CEeIeKIUU.

[lonyuenune mnonumuionaoB. BuyTpuBugoBas rubOpuauszanus. bau3kopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOPUAOB. JIOCTMKEHHSI CENEKIMH PpacTeHHH W
KUBOTHBIX. «3€1EHAs peGONIOYUSLY.

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM UM HMX JUKUX
poauyel s co3aHus HOBBIX COPTOB U THOPHIOB CETbCKOXO3SIICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpasieHue 2eHemudyecKUMU pecypcamu CelbCKOX03AUCMEEHHBIX U NPOMbBICI08bIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUST CYWeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUCie C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
NnepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToprpersr: H. U. BaBuios, . B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.
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Tabnuuer u cxembl: «L[eHTPBI TPOUCXOXKAECHUS U MHOTOOOpa3usl KYJIbTYPHBIX PACTCHUI»,
«3aKOH TOMOJIOTMYECKHUX pSAJOB B HACJIEACTBEHHOW M3MEHUYMBOCTH», «METOAbl ceneKumny»,
«Otnanénnas rudpuanzanusy, «MyrareHesy.

JlabopaTopHasi padora «/3yueHue COpTOB KyJIbTYpHBIX PAaCTEHHUH M NOPOJ JOMAIIHUX
KUBOTHBIX».

JladopaTopHas padora «/I3ydueHne METOIOB CEJICKIIUU PAaCTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikcekypenst «OCHOBHbBIE METOJBI M JIOCTHIKEHUS CEJIEKIIMM PACTEHUH M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHILUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. Buorexnosorust 1 CMHHTeTH4ecKasi OmoJiorus 4 yaca

OOBbeKThI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPIraHHU3Mbl, HUX XapaKTepuCTUKa. TpaaulvoHHAas OMOTEXHOJIOTHS: XJeOolnedyeHue,
MOJIy4Y€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENHE. Mukpoouonornyeckuii cuate3. OObeKThbI
MHUKpPOOMOJIOTMYECKUX TeXHOJIorui. IIpon3BoacTBO O€IKa, aMUHOKHCIOT U BUTAMHHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  II€JICHANPABIECHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIYYEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpeyaroufecs B Npupojie OMOCUHTETUYECKHE MYTH.

Kiterounas wnxeHeprs. MeTosbl KylbTyphl KIETOK M TKaHEH PACTEHUN M KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauszanms U coMatudeckuil smOpuorenes. McmonbzoBanue
TariOWJIOB B CEJIEKUMU pacTeHuil. [lonyuenue moHOKIOHANbHLIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX anmumen 8 meouyuHre. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKIus SHLEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METO/] TpaHCIUIAHTAIUH SIIEP KJIETOK.
Texunonocuu  0300poénenus,  KyIbMUSBUPOGAHUS U  MUKDOKIOHANLHO20 — PASMHONCEHUS.
CeNbCKOXO3AUCEEHHBIX KVIbIMYD.

XpoOMOCOMHAasi M T€HHasi WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha M KOHCTPYMPOBAHUE
pekomOunantHeX JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUUECKHE M OSTHYECKHE MpoOJeMbl TEeHHOMN
VHXEHEPUH.

Menununckue 6notexnosnoruu. [loctreHomuas mudponas meauiuna. [TI[P-auarnoctuka.
MeTa00I0MHBIH aHaIM3, FTEHOLIEHTPUYECKH aHAIN3 POTeOMa YeJI0BeKa JJIsl OLIEHKH COCTOSHUS
ero 3710poBbs. Mcrosb30BaHNue CTBOJIOBBIX KJIETOK. TapretHas tepanus paka. 3 D-6nounxenepus
Ui pa3paboTKH (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHUSI KOMITJIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTHHra U ckadoJIUHIa A pelieHus
3a/1a4 NEPCOHAN3UPOBAHHON METULIUHBI.

Coznanue BEKTOPHBIX BAaKIUH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MeXaHU3MOB (yHKIHoHupoBaHus PHK-
COJIep>KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS UYEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcrmonp30BaHWE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «l'eHHass HHXXEHEPUSI».

JlaGopatopHas padora «/3yueHre 0ObeKTOB OMOTEXHOJIOTHUI.

IIpakTnuyeckas padora «llosyueHrne MOJIOUYHOKHUCIIBIX IPOLYKTOBY.

JkcKkypeust «bHoTeXHOJIOTUS — BayKHEHIIasi MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIIHOHHBIX MPEACTABJICHUI B 0MOJIOTHA
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OpomounonHas Teopust Y. [lapsuna. Ilpeanoceuiky BO3HUKHOBEHUS JapBUHMU3Ma. JKU3HB
U HaydHas JesarenbHocTh Y. /lapBuHa.

JBuxkymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3sMHOXEHHS OpPraHW3MOB, HACJIEJCTBEHHAas HW3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmienue cuaTeTndeckoi Teopuu dBosonuu (CTD). HelitpanbHas Teopust SBOJIOIHU.
CoBpeMeHHast BOJIIOIMOHHAS OnoJIoTHs. 3HAYEHHE HBOJIFOLIMOHHOM TE€Oopuu B (POPMHUPOBAHUU
€CTeCTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuiper n cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuna KUBBIX
cymects (1o Jlamapky)», «Mexanu3m GopMUPOBaHUS TPUCTIOCOOTICHUHN Y PACTCHUI U KUBOTHBIX
(nmo Jlamapky)», «Kapra-cxema Mapuipyra nyremectBus Y. lapsunay, «Haxoaxu Y. Japsunay,
«Dopmbl 60pHOBI 3a cymiecTBoBaHue», «[loposl romyodeit», «MHoroodpasue KylIbTypHBIX (hopm
KarmycTel», «Ilopoapl MOMamrHUX >KHBOTHBIX», «Cxema 00pa3oBaHHsS HOBBIX BHIOB (mo Y.
HapBuny)», «Cxema COOTHOLIEHMS JBWXKYIIMX CHJI 3BOJIONUN», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKOH TE€OPUU IBOJTIOLIUNY.

Tema 2. Mukpo3BoIonusi M eé pe3yJibTaThl

[Monynsiust kak s3JeMeHTapHas eAuHHUIA 3BOMIOIMH. COBpPEMEHHBIE METOIbl OLIEHKH
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomysuil. 3meHnenne reHooHaa MOMyNISIIMM KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyYTallMOHHBIN MpOIIECC.
KombOunatuBHas n3MeHYUBOCTh. [[peiid reHoB — ciydyaiiHbIe HeHAITpaBIECHHbBIEC N3MEHEHUS YaCcTOT
aytenedt B nomynsanusax. Ddekt ocHoBatens. Ipgexm oymouiiounozco copaviuika. CrudiceHue
2EHeMUYecKko20 pazHooopasus. npuduHvl u cieocmsus. llposesnenue s¢ppexma opetigpa eenos 6
oonbuwux u manvlx nonynayusx. Murpauuu. M3omsims nmomymsiuii:  reorpaduueckast
(mpocTpaHCcTBEeHHAs), OHMoJIoTHUecKast (PernpoyKTUBHAS).

EctectBennsiit oTO0op — HampaBisiouiuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBIWKYIIUNA, CTAOWIM3UPYIOUIUN, pa3pbiBalomuid (au3pyntuBHBIN). [losoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB KakK pe3yJabTaT MHKpPOIBOJIOLUMU. BO3HHKHOBEHUE
pUCIocoOIeH y opraHu3MoB. ApoMopdo3bl 1 uanoagantanuu. [Ipumepsl npucnocoOneHuii y
OpraHu3MoOB: MoOpQojoruueckue, (HU3NOIOTHYECKUE, OUOXMMUYECKUE, IOBEJACHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumoobpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuus — kimoueBoit daktop BuIooOpazoBanus. Ilytm u cmocoObl BUI000pa3oBaHUS:
alonarpudyeckoe (reorpaduueckoe), CHUMMOATPUUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rudpuanzanus). JIuTeIbHOCTb SBONIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAaydyHBIX METOJIOB COXPAaHEHUS
6rnopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCcOObI OOpHOBI ¢ HEl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

TaGnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTEY, «[loMyIsiiMOHHAs CTPYKTypa BUAA»,
«Cxema mposiBIeHMS 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLUN,
«OKOJIOTHYEeCKasi H30JIALMs TOMyNIAUui ceBaHCKOM ¢openn», «l'eorpaduueckas U30IALIUSA
JIMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI 1aypcKoi», «[lomynsainoHHbIe BOJIHBI YUCIEHHOCTH
XUIITHUKOB M KepTB», «Cxema JecTBUS €eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIECTBOBAHHEY, «MnaycTpuanbHbIi MEJIaHU3M», «Kussie HCKOTIaeMbIey,
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«IlokpoBuTENbCTBEHHAs OKpacka >»XHMBOTHBIX», «lIpenynpexnaronias okpacka KUBOTHBIXY,
«Pu3nosornueckue agantanum», «IIprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Buabl-nBoitHukm», «CTpykTypa Buaa B mpupojse», «CrnocoObl
Buj00Opa3oBanus», «l'eorpadguueckoe BuAooOpazoBaHME TPEX  BHUIOB  JIAHJBIIICH,
«KOJIOTHUECKOE BHI000pa3oBaHHe BHJOB CHHHUI, «llonmumuonasl pacreHmii», «KamyctHo-
peIeUHbIN THOPUT.

OGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia NTHUIl U 3BEpeH C
IpUMepaMy pa3JIUYHbIX IPUCIIOCOOIIEHUH, Yydena NTHUILl U 3BEpei pasHbIX BUJOB, repdoapuu
pacTeHuil OIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMYHBIMHU CIIOCOOAMHU.

JlabopaTopHas pa6ora «BplsiBIeHHE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocobiienusi OpraHu3sMOB U HMX OTHOCUTEIbHAs
11eTIECO00Pa3HOCTHY.

JlabopaTopHas pa6ora «CpaBHEHHE BUJOB 110 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M e€ pe3yJibTaThbl

Merto bl u3ydeHust MakpodsBoolMy. [laneoHTonornueckre MeToAbl U3y4eHUs IBOJIIOLINH.
[lepexonHbie popMbl U GUITOTEHETUYECKUE PSIJIbI OPTraHU3MOB.

buoreorpaduueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢Guopbl U (payHbl
MaTepUKOB K OCTPOBOB. buoreorpaduueckue odmactu 3emin. BUnbI-oHIEMUKA U PEITUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/bl W3YYEHHS 3BOJIIOLUU.
I'eneTnyeckue MeXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3a M MOSBJICHHS SBOJIOIMOHHBIX HOBILIECTB.
['omonornuHble M aHaJIOrM4YHbIE OpraHbl. PynnMeHTapHble opraHbl U aTaBU3Mbl. MoJIeKyIspHO-
reHeTUYecKue, OMOXMMHUYECKHEe U  MaTeMaTH4YeCKHe METOAbl  HM3YyYeHHS  3BOJIIOLHU.
I'omonoruunsie rensl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIFOLINS TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) HdBoOUMH. [lpunyun  cmenvl  yHKYUI.
Heob6parumocTts sBOIONIMK. AanTUBHAS paauaiys. HepaBHOMEPHOCTh TEMITOB SBOJIIOIIHH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosep, J. ['ekkens.

Tabmuupl u cxembl: «OUIOTCHETHICCKUN DS JIOMIAANY», «APXEONTEPUKC», «3BEPO3yObIe
smepb», «Crerouedans», «Punnodgure», «CemeHHbIe ManopoTHUKWY, «buoreorpaduueckue
30HbI 3emin», «pelid xoHTHHEHTOBY», «PenukThl», «HauanbHble CcTaguu SMOPHUOHAIBHOTO
Pa3BUTHUS TO3BOHOYHBIX JKMBOTHBIX», «] 'OMOJIOTMUHBIE M AHAJIOTUYHBIE OpraHbl», «PyauMeHThD,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHl 4eJIOBeKa M IIMMIIaH3e», «lJIaBHBIE HaIpaBlICHUS
ABOJTIOLHHY, «O0I1IHe 3aKOHOMEPHOCTH BOJIIOLIMIY.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYJSHKH HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJIOTHUYHBIX, PYJUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIUU
HaCEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BuTHe »KU3HU Ha 3emuie

Hayuynble rumoTte3sl NMPOUCXOXKIEHUS >KM3HM Ha 3emie. AOHMOTEHE3 U MaHCHEPMUSL.
JloHayuHble TPEICTABJICHUA O 3apOXKACHUU KU3HU (KpealMoHu3M). ['Mmore3a MmOCTOSITHHOTO
CaMO03apOoKJIeHUs KU3HU U e€ onpoBepxeHue onbitamu @. Peau, JI. Cnamnanuanmy, JI. Ilactepa.
ITpoucxosxaeHne >ku3Hu U acTpoOUOIIOTHS.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi sBostonuy. [lnanerapHas (reosoruyeckast) BOJIOLUS.
XuMHUecKasi 3BOJIONMSA. AOMOTEHHBI CHUHTE3 OPraHMYECKMX BEIECTB U3 HEOPraHHMYeCKHX.
OmnsiT C. Muiiepa u I'. FOpu. O6pazoBanue noinuMepoB u3 MoHoMepoB. KoarepBaTHas runoresa
A. W. Onapuna, runore3a nepBuyHoro OyneoHa J[xk. XonneitHa, reHetmueckas rumnoresa I
Meénnepa. Pu6o3sumsl (T. YUek) u runotesa «mupa PHK» V. I'nnbepra. ®opmupoBanne meMOpan
Y BOBHUKHOBEHHUE MPOTOKJIETKH.

Hctopusa 3emmum u meroapl €€ wusydeHus. VIckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxponosorust u e€ wmeroapl. OrTHoOcuTenpHass W AOCOJIIOTHAsE  T'€OXPOHOJIOTHSL.
I'eoxpoHosornyeckast mKaja: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.
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Hauanenbie 3tansl oprannyeckoil 3Bosirounu. [osiBIeHrne U 3BOJIIONUSA MEPBBIX KIETOK.
OBomonust MeTtabonu3ma. Bo3HukHOBeHHME mepBbIX SKocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor mepBbIX Ha 3emse coobmiectB. CtpomarosmTsl. [IpokapuoTel u
9YKapuOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKJICHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HHMKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMU BHICIIUX pacTeHuii. OCHOBHBIE apoMop(03bl paCTEHHUH.
Brixon pacrenuii Ha cymry. [losiBiieHHEe cIOpOBBIX pacTeHUI 1 3aBOeBaHUE UMU cyllid. CeMEeHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl SBOJIONMU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBpEMEHHBIX TUIOB. IlepBbie X0proBbIE
KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOIMS MMO3BOHOYHBIX. [Iponcxoxaenue ampuOnil U1 penTuiIni.
[Tpoucxoxnenue muaexkonuTaromux W nTull. [lpuHiun kiodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U TO3BOHOYHBIMHU KUBOTHBIMH CYILIH.

PazButne xxu3Hu Ha 3emIie IO 3paM U Mepuogam: apxeH, MpoTepo30H, Majaeo30i, Me3030H,
KaiiHo301. O0I1as XapakTeprucTUKa KJIMMaTa U reojorudeckux npoueccos. [losiBnenue u pacuser
XapaKTEepHBIX OPraHU3MOB. YTiieoOpa3oBaHHUE: €ro YCIOBHUS M BIMSHHE Ha Ta30BbIi cOCTaB
aTMoc(hepsl.

MaccoBble BBIMUpaHHSI — HKOJIOTUYECKHE KpU3HCHI Mpouuioro. [IpuunHel U ciencTBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIH 3KOJOrMYECKUi KpusHc, ero ocobeHHoctu. [IpoGrema
COXpaHeHHus 6Mopa3zHooOpa3us Ha 3emiie.

CoBpemeHHas cucTteMa opraHnyeckoro mupa. [IpuHIUIBI KiIaccu@UKaIM OpPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Pean, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. N. Onapun, JIx.
Xoapaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl u cxemsl: «Cxema omnbita @. Pean», «Cxema onbita JI. IlacTepa mo mszydeHuto
caMO3apoKJIeHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «Otanbsl HeopraHM4ecKoOu
3BOJIIOLUNY, «l'eoXxpoHosiornueckas mkana», «HaudanpHble 3Tanbl OpraHUYECKON SBOJOLUNY,
«CxeMa 00pa3oBaHUs DYKapHOT IMyTEM cUMOHOreHe3a», «Cuctema KuBoi mpupo sy, «CTpoeHue
BUpYyca», «Apomopdo3sl pacTeHuit», «Punnodute», «OTHOKIETOYHBIE BOJOPOCIHY,
«MHOrokneTounple Bojopocan», «Mxm», «IlanopoTHukn», «l'0I0CEMEHHBIE paCTEHUS»,
«Oprasbl 1IBETKOBBIX pacTeHuil», «CxeMa pa3BUTHUSA KHUBOTHOTO MHpa», «ApomMopdo3bl
XKUBOTHBIX», «lIpocreimne», «KumeunonosnoctHeie», «llnockue yepBu», «HieHUCTOHOTHEY,
«Po10b1», «3emHOBOaHBIEY, «[IpecMbikatomuecsy», «lltuiply, «Muexkonutaromuey», «Pa3Butue
KU3HU B apXeuckoil spey, «Pa3BUTHE XU3HU B MPOTEPO30MCKOU 3pe», «Pa3Butue XU3HU B
MaJIC030MCKOM 3pe», «Pa3BUTHE KU3HHU B ME3030MCKOU 3pey, «Pa3BUTHE )XKU3HU B KAWHO30MCKOU
ape», «CoBpeMEHHas CUCTEMa OPraHUYECKOTO0 MUPay.

O6opynoBanue: repOapuu pacTeHUN Ppa3TUYHBIX OTIENOB, KOJUIEKIIMH HACEKOMBIX,
BJI&YKHBIE IIperapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHUX, CKEJEThl
MIO3BOHOYHBIX >KMBOTHBIX, Yydela NTHUIl W 3BEPEH, KOJUIEKIMH OKAMEHEJOCTEH, IOJE3HBIX
HCKOMAEeMbIX, MYJISI’KH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas snaboparopHasi padora «MogenupoBaHue onblToB Muiepa—tOpu no
M3yYEHHIO Aa0MOT€HHOT0 CHHTE3a OpPraHMYecKUX COeIMHEHHH B IEpBUYHOM atMochepey.

JlabopaTopHasi pabGora «l/3yueHHe U ONHUCAaHUE MCKONAEMBIX OCTAaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTuuyeckas padora «/3yueHue ocoOeHHOCTEH CTPOCHUS PACTEHUI Pa3HBIX OT/IEIOBY.

IIpakTuyeckas padora «/3yyenne oco6eHHOCTEH CTPOSHHS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pazpgenb! u 3agaun anTponosiorui. MeTo bl aHTPOTIOJIOTHUH.
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CraHoBJI€eHHE TIPEACTABICHUI O MPOUCXOKIEHUM YEIOBEKa. PelUruo3Hble BO33pEHMSL.
CoBpeMeHHbIE HayYHbIE TEOPUH.

CxoncTBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHMUecKO€ IOJIOXKEHHE  YeJIOBEKa.
CBujerenbcTBa CXOJACTBA 4YEJIOBEKa C IKMUBOTHBIMH: CPaBHUTEIBHO-MOP(OJIOTHUYECKHE,
AMOPHUOJIOTUYECKUE, (DHU3HOJIOTO-OMOXMMHUYECKHe, TMoBeAcHUecKkne. OTaudus dYeJoBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHNEe U KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBroKkymiye cuiibl ((pakTophl) aHTPOIIOTE€HE3a: OMoJIOTUYECKHUE, collnaabHble. COOTHOIIEHHE
OMOJIOTMYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHBbIE CTaIuu aHTpoIIOTeHe3a. PanHue yesnoBekooOpa3Hble 00€3bsiHbI (IIPOKOHCYJIBL) U
paHHUE HOHTUABI — OOILIME MPEIKU YEIOBEKOOOpa3HbIX 00€3bsH U JtoJIel. ABCTPAJIONUTEKH —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MEepBble M3rOTOBJICHUS Opyaud Tpyaa. YenoBek
MPSIMOXOJIALIMI U NEpBBIM BBIXOJ Jrofied 3a mpenensl Apuku. YenoBek reiaenbOeprckuil —
001IMi peoK HEaHAePTaTbCKOTO YeJIOBEKa U YeIOBEeKa pa3yMHOro. YeaoBek HeaHepTalbCKUil
KaK BHJ JIIOJEH XOJOJHOTO KJIMMaTa. YelloBEeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKUUI
4eJI0BEK, 0OCBOEHNE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneorenernka u najseoreHoMHKa.

DOBOJIIOLMS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBINI OTOOpP B MOMYJSALUAX 4YeTOBEKa.
MyranmonHsiii iponiecc U noaumopdusm. [lomynsuoHHbIE BOJIHBI, Apeiid reHoB, MUTpaLus U
«3(hdexT ocHOBaTENS» B MOMYJSUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pachl. [lonsitne o pace. bosbmine pacel: eBporneouaHas (eBpasuiickas),
aBCTpaO-HEeTpouIHas (PKBAaTOpHAIIbHAS), MOHTOJIOWIHAsI (a3MaTCKO-aMepUKaHCKas). Bpems u
MyTH paccelieHuss 4yeinoBeka 1o 1aHere. EnauHCTBO uyenoBedyeckux pac. Hayunas
HECOCTOSTENBHOCTh pacu3Ma. [Iprucrnoco6eHHOCTh YeloBeKa K pa3HbIM YCIOBUSAM OKpY Karouei
cpenbl. Bnusiaue reorpaduueckoit cpenbl u apeiida reHoB Ha MOPGOJIOTHIO M (PU3HOJIOTHIO
YEJI0BEKa.

MexauciurinHapable MeToAbl B (u3MuecKo  (OMOJIOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AQHTPOMNOJIOTHUS M NAJCOAHTPOIOJIOTUS  YEJIOBEYECKUX  MOMYIISLUM.
buoconnaneHple  WCcleOBaHWS ~— NOpUPOAbI  4denoBeka.  MccimenoBaHume — KOSBOIIOLNU
OMOJIOTMYECKOT0 U COLMATBHOTO B YEJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuet u  cxembl:  «MeToapl  aHTpOmoJioTUn», «l'OJOBHOW MO3r  4eJIOBeKay,
«YenoBekooOpa3Hbie 00e3bsHBI», «CKeNneT 4YeloBeKa U CKeJleT IIUMIaH3e», «PyIuMeHThl u
aTaBU3MbD», «/IBWXKyllMEe CUJIBI AHTPOINOIrEHe3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpasonurek», «HenoBek ymenblin», «HenoBek npaMoXoaauuin», «JleHNCOBCKUM YeI0BEK»
«Heanpepranbup», «KpomanboHbD, «l[Ipeaku dvenoBeka», «ITallbl BOJIIOIUU YEJIOBEKAY,
«Pacsl yenoBeka».

O6opynoBaHue: MYJISDKA OKaMEHENOCTeH, IPEeIMETOB MaTepHaIbHON KYIbTYphl TIPEIKOB
4enoBeKa, pernpoaykuuu (pororpadun) KapTHH ¢ MUDOTOTHUECKUMU 1 OUOIEHCKIME CIOXKETaMuU
MIPOUCXOXKACHUS 4YeoBeKka, ¢Gororpaduu HaxXOJOK HCKOTAeMbIX OCTATKOB YEJIOBEKa, CKEleT
YeJI0BEeKa, MOJENb Yepera 4YelIOBeKa M uepena LIMMIIAH3€, MOJENb KUCTH YeJlIOBEKa U KUCTHU
LIMMIIaH3€, MOJEIIN TOpca MPEIKOB YEJIOBEKA.

JlaGopatopHas padora «l3ydeHue o0coOEHHOCTEH CTpPOEHMsI CKeJeTa 4YeloBeKa,
CBSI3aHHBIX C IIPSIMOXOXKICHUEM.

IIpakTnyeckas padora «/3ydeHne 3KOJIOTMUECKUX aJallTAlluN YEIOBEKay.

Tema 6. Iko10rus1 — HAyKa 0 B3aMMOOTHOIICHUSIX OPrAaHU3MOB H HAIOPraHU3MEHHbIX
CHCTEM C OKpY Kalole cpeaou

3apoxaeHue U pasBuUTHE dKosoruu B Tpynax A. I'ymbompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum sxonoruu. CBs3b
9KOJIOTHH C APYTUMHU HayKaMH.
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Metonpl 3konoruu. [losneBbie HaOmOnEHUA. DKCIIEPUMEHTBI B AKOJIOTUU: IPUPOJHBIE U
nabopaTtopHbie. MoenupoBaHue B 3KOJOTHH. MOHUTOPUHT OKpPYXKArOIIeH Cpelbl: JOKaJbHBIH,
pEruoHANIbHBIN U TJI00ATBHBIN.

3HaueHUe 3KOJOTMYECKUX 3HAHUM JJIs 4YeJIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBAa CBA3EH YeEJIOBEYECTBA C MNpUpOonod. POpMHUpPOBAaHUE DKOJOTUYECKOM KYIBTYpPHl M
9KOJIOTMYECKON TPAaMOTHOCTH HAaCEIEHHUS.

JdeMoHcTpanuu

[optpetsr: A. I'ym6omnsar, K. @. Pynse, H. A. Cesepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuier 1 cxeMbl: «Pa3nensr sxoorum», «MeToasl 3KojIorum», «CxemMa MOHUTOPHHTA
OKpYKarOLIEH Cpelibl».

JladopaTopHas padora «/I3ydyeHrne METOI0OB IKOJIOTHIECKUX HCCIICIOBAHUI.

Tema 7. OpranusmMsl U cpefa 0OMTaHUSA

Okojnoruyeckre (GakTopbl W 3aKOHOMEpPHOCTM uX JeictBus.  Knaccudukanus
9KOJIOTMUECKUX  (akTopoB:  abmoThyeckue, OMOTHYECKHE, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeHCcTBUS FKoJIornyeckux akropos. [Ipasmino munumyma (K. Hlnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnueckue ¢aktopsl. CBeT Kak skoioruueckuii akrop. JlelcTBre pa3HbIX y4aCTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TpYMIbl PACTEHUH U KUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CUTrHanmbpHas poJib cBeTa. DoTonepruoansm.

Temnepatypa kak skosorudeckuil ¢axrtop. JleiicTBue TemmepaTypbl Ha OpraHHU3MBI.
[TolikmnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OpraHU3MBI.

Brnaxxnocte kak skosnorumdeckuid dakrop. [IpucnocoOneHus pacTeHUd K MOIAEPKaHUIO
BojmHOTO Oanmanca. Kiaccudukanus pacteHuid 1Mo OTHOmIeHWI0O K Boje. [IpucmocoOneHus
YKUBOTHBIX K H3MEHEHHIO BOJHOTO PEKHUMA.

Cpensl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAas, IOYBEHHAs, IIyOWHHAas
MOJNIOYBEHHAsA, BHYTpUOpraHu3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWUTaHMs
opranu3MoB. [Ipucrnoco0aeHns opraHu3MoB K JKU3HHU B pa3HbIX Cpeaax.

buonorundeckue pur™Mel. BHemnne 1 BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Tprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHH XKU3HH.

XKuznennsie Gopmbl opranusmoB. Ilonstue o xusHeHHOUM (opme. JKusHeHHbIe (HOpPMBI
pacTeHM: AEpeBbs, KyCTAPHUKU, KYCTAPHUYKU, MHOTOJIETHHE TpPaBbl, OJHOJICTHUE TPABBI
JKuznenneie (OpMBI IKHUBOTHBIX: THIPOOHMOHTHI, T€OOMOHTHI, a’poOHOHTHL. (OcoOeHHOCTH
CTpOEHHUs M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHMUYECKMX  B3aMMOJAEHCTBHM:  KOHKYpPEHLHS,
XUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyaln3M, KOMMEHCATIU3M
(KkBapTHpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
¢dopuueckue, ¢padpuueckue). 3HaueHHME OUMOTHYECKUX B3aUMOJEHCTBHH JUI CYIIECTBOBAHMS
OpraHu3MoB B cpejie ooutanus. [IpuHIUI KOHKYPEHTHOTO UCKIIFOYEHUS.

JdeMoHcTpanun

TaGnuupl u cxemsl: «IJKkonorudeckue (Gpakropb», «CBETOBOM CHEKTP», «IKOJOTMUECKUE
IPYIIIBI )KUBOTHBIX TI0 OTHOLIEHHIO K CBETY», « T €IIOKpOBHBIE )KUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KHUBOTHBIEY, «Du3nonornyeckue aganTaluu >KMBOTHBIX», «Cpelpl OOMTaHUS OPraHHU3MOBY,
«buonornueckre puTMbl», «OKu3HeHHbIE GOPMBI pacTeHUi», «Knu3HeHHbIe (POPMBI KUBOTHBIXY,
«OKOCHCTEMA IINPOKOJIUCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOro Jiecay, «llemu nurtanusy,
«XuimHn4yectBoy, «Ilapazutuzm», «Konkypenuus», «Cumonos», «KoMmeHcammzmy.

Ob6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, IMPHUCIOCOOJEHHBIX K BIIUSHUIO
pPa3NUYHBIX  JKOJOTHYECKUX  (aKTOpOB, TIepOdapuM  CBETOJIIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIMBBIX PACTCHHH, CBETOJIIOOMBBIEC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus1, repOapru U KOJUIEKIIUH TETJIOII00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYMBBIX pacCTEHU,
gyydena NTULl W 3Bepel, repbapuu pacTeHUi, OTHOCSIIUXCS K TUrpoduTam, Kcepoputam,
Me30(pHUTaM, KOMHATHbIE PACTEHUS JAHHBIX I'PYII, KOJJIEKIIUH KUBOTHBIX, OOMTAIOIINX B PA3HBIX
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cpenax, TepOapuuM © KOJUICKIMHW PACTCHUH W JKUBOTHBIX, OOJaJalonux dYepTamu
MPUCTIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUW >KHU3HH, TepOapuul U KOJIICKIUU
pPaCTeHMIA U KUBOTHBIX PA3IMUHBIX KU3HEHHBIX ()OPM, KOJUICKIIHMH )KHBOTHBIX, YUACTBYIOIIHUX B
Pa3IUYHBIX OMOTUYECKIX B3aUMOJICHCTBHSX.

JlaGopaTopHasi pa6oTa «BrIsBlIeHHE MPUCTIOCOOICHUI OPraHU3MOB K BIIUSIHUIO CBETa.

JlabopaTopHasi padora «BpIsBICHHE TPHUCIIOCOOJICHUN OPraHU3MOB K  BIIHSIHHIO
TeMIIePaTypPhD».

JlabopaTopHasi padorta «AHAaTOMUYECKHE OCOOCHHOCTH PACTEHUW W3 Pa3HBIX MECT
OOUTaHUSD.

Tema 8. DxoJi0orust BUI0B M NOMYJIALMI

DKOJIOTUYECKHE XapaKTEPUCTUKH Tomyssiuuu. [lomynsius kak OMoJIoTHYecKasi CHCTeMa.
Pons HeomHOpoaHOCTH cpenbl, Gu3nUeckux OapbepoB MU OCOOCHHOCTEW OMOJIOTUM BHUIOB B
(hopMUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYpbI onyssiiinii. OCHOBHBIE MTOKA3aTEH TOMYIISIITUU:
YUCJICHHOCTh, IUIOTHOCTh, BO3PACTHAs M TOJIOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPALIHSL.

DKxoJiorrueckas CTpykrypa momyisiuuu. OIeHKa YUCICHHOCTH NOMmyisiiuu. JlnHamuka
MOMYJISAIMK U €€ perynsnus. buotTrudeckuii moTeHuan nonyassuuu. MoaenupoBanue JUMHAMUKA
nonyssiini.  KpuBeie pocta uuciaeHHOCTH mnonyisuud. KpuBbie BbDKHMBaHMs. Perymsims
YUCJICHHOCTH TOMYJSAIHUA: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKoJjioru4eckue crpareruu BuaoB (I- u K-ctparerun).

[Tonsatue 00 »3KoNOTHMYECKOW HuiIe Bumaa. Mecroobutanwe. MHOTOMEpHass MOJETh
skonornyeckod Humm JIx.M. XarunHcona. Pazmepsl skosornueckoi Humm. [loTeHnmanbHas u
peann30BaHHAS HUIIIH.

Bun kak cucrema mnomynsiuuii. Apeanbl BUAOB. BHAbl M MX >KU3HEHHBIE CTPAaTErHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEICHHUSI W MHIrpaluMil >KUBOTHBIX. buojornueckne uHBa3UM
Yy)KE€POJHBIX BUOB.

JdemoHcTpauuu

[Toptpert: dx. M. XaTyuHCOH.

Tabmuie! 1 cxembl: «IKOJIOTHYECKUE XapaKTEPUCTHKU MOMYIsium», «IIpocTtpancTBeHHAs
CTpPYKTypa mnonyasiuun», «Bo3pacTHele nupamMuabl nomnyasiuun», «CKOpOCTh 3acelleHus
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMamm», «Mopenb skosioruyeckoi Humum k. .
XaT4ruHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrnocoOiieHnsi ceMsiH paCTeHUM K pacCeICHUIOY.

Tema 9. Iko0J10rus CO001IECTB. IKOJIOTHUECKUE CHCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
OHOLIEHO3E.

Okocucrema kak otTkpeitasg cuctema (A. JIx. Tencnum). DyHKIUOHANBHBIE OJIOKU
OpraHU3MOB B SKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Aduotuyeckue OnokU 3kocucteM. [1ouBBI U HITBI B 9KOCHUCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B 3KOCUCTEME.

OcHOBHBIE MTOKA3aTENN HKOCUCTEMBI. bruomacca U npoayKuus. DKOJIOTMYECKUE MUPAMUIBI
qrceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguuecxkue nepecmpotixu. @nyxmyayuu. HanpaneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIecCHUU. [lepBUYHBIE M BTOPWUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOTNOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOIIecTBoO.
buopa3nooOpasue 1 moJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBI. DKocucmemsbl 03€p U pek. IKocucmemvl MOpeU U OKEeaHos8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpOTIOT€HHBIE ~ HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuua wmexnay
AQHTPOTNOI€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMHU.
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VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iopa u dayHa.
CunanTponuzanusi ropoAckoi ¢ayHbsl. buonormueckoe W  XO3SHCTBEHHOE 3HAYEHUE
arposKOCHUCTEM U yPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMO/ICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
Ponv rackaonoeo s¢pgpexma u 6u008-30ugpuxamopos (kiouesvix 6u008) 8 YHKYUOHUPOBAHUU
akocucmem. IlepeHoC PHEpruu U BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMH. Y CTONYHMBOCTH
OpPraHW3MOB, TOMYJISIHA W DKOCHCTEM B YCIOBHSIX €CTECTBCHHBIX W aHTPOTIOTCHHBIX
BO3/ICHCTBUM.

Mexanuzmbl  8030eticmeus  3a2pA3HeHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX YKOCHUCTEM.

JdeMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuupl u cxeMbl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMAa MTUPOKOJIMCTBEHHOTO JIeCay,
«JKocucreMa XBOMHOTO Jieca», «DyHKIHOHAIBHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectB B d3kocucreMey», «llenn mnuTanus (macTOuiHasl, JETPUTHAs)»,
«DKoJIOTHYEeCKasi MUPaMHJIa YnceD», « IKOJorndeckas nupamuaa 6uomMaccel», « JKoJorndeckas
nupamuia sueprun», «ObpazoBanue 0onotay, «[lepBuunas cykneccus», «BocctaHoBienue yeca
MOCJIe MoXKapay, « IKOCUCTEMA 03€pa», «ATPOILIEHO3», «KpyroBOpOT BEIIECTB U MOTOK SHEPTUHU B
arporieHose», «IIpumepsl ypboskocucTemm».

OGopynoBanue: repbapur pacTeHUN, KOJUICKIIMM HACEKOMBIX, Yydesia NMTHIl U 3BEPEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTHyeckasi padora «3yueHue u onucanue ypo0oIKOCHCTEMBD».

JladopaTopHas padora «/3ydeHue pazHooOpa3us MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HbIX HIKOCHCTEMAX).

IKCKypceHusi «IKCKypcUs B THIHYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsSK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeHsi «IKCKYpCUS B arpO3KOCUCTEMY (HA MOJI€ MW B TETIMYHOE XO3SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — oOuieruianerapuas o0osiouka 3eMiH, TZI€ CYIIECTBYET WM CYIIECTBOBAa
KW3Hb. PazBuTHe npenacrasinenuii o onochepe B Tpynax 3. 3rocca. Yuenue B. 1. BepHaackoro o
ounocdepe. Obnactu 6nocheps! u e€ coctas. JKuBoe BemiecTBo 6rochepsl U ero GyHKIUH.

3aKOHOMEPHOCTU CymiecTBOBaHMs Ouochepsl. OcobenHocTn O6uochepsl Kak riaodaabHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U
OMoreoXuMHYECKUe HUKIBI (Yriiepoa, a3ota). PUTMudHOCTS siBieHuit B buocdepe.

3oHanbHOCTh OHOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOIHBIE
Jieca, CMellaHHble U MIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, MyCThIHHU, TPOIIMUYECKUE JIeca,
BBICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa u GyHKIHS KUBBIX CUCTEM, OI[EHKA UX PECYPCHOTO MOTEHIMANa U OMoCc(epHBIX
(b yHKIHIA.

JdeMoHcTpanuu

IToptpersr: B. . Bepranckuii, 3. 3rocc.

Tabmumet u cxeMsl: «I'eochepst 3emnn», «KpyroBopot azota B mpupoae», «KpyroBopot
yriaepojaa B mpupojae», «KpyroBopot kucnopona B mpupoae», «KpyroBopot BojAbI B PUPOIEY,
«OcHOBHBIE OHMOMBI cymIny, «Knnmaruueckue nosica 3emuny, «TyHapay, «Taiiray, «CMemaHHbIiHi
necy, «lllupokxonucTBeHHsI ecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudyeckuii necy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek u OKpYykaouias cpeaa

DKojlornyeckue KpH3MChl M WX TNpu4MHBL. Bo3zgelictBue dyenoBeka Ha Ouocdepy.
3arps3HeHne Bo3IylnIHoi cpenpl. OXpaHa Bo3yxa. 3arps3HeHne BOAHOM cpenibl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienne noussl. OxpaHa MOUYBEHHBIX pecypcoB. M3MeHeHue kiumara.
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AHTpPOIIOT€HHOE BO3/IEMCTBHE HA PACTUTENbHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEIBHOTO
U SKMBOTHOTO Mupa. OCHOBHbIE MNPHHLIMIBI OXpaHbl mpupoasl. Kpacueie kuuru. Ocob6o
oxpansieMble ipupoiHbie Tepputopun (OOIIT). botannueckue cajpl ¥ 300J0rMUECKUE MTAPKU.

OcHOBHBIE ITPUHLMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA U NMPHUPOAbI. PanoHanbHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHE OMOJIOrHMYecKoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKHX KpU3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €ro BEpOSTHbIE MTOCIEACTBHUSL.

Pa3ButHe METOJOB MOHMUTOPUHIA Pa3BUTHS ONACHBIX TEXHOICHHBIX IMPOIIECCOB.
Cucmemmubie ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuke. buonoeuueckoe pasnoobpaszue u duopecypcvl. Hayuonanvnvle ungopmayuontvie
cucmemsl, obecneyusaowue O0OCMyn K UHGOpMAyuUU NO COCMOAHUIO OMOENbHbIX BUO08 U
akocucmem. OcHosbl dKOpeaburumayuy IKoOCUcmem u cnoco608 60pvobI ¢ HUONOBPEIHCOEHUAMU.
Pexoncmpykyua mopckux u nazemHulx sKoCUCmEM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHne arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsi3HeHue nouBb», «IlapHukoBeIil 3P PexT», «Oco00 oXpaHseMble IPUPOIHbIE TEPPUTOPHUL,
«Mogjenu ynpaBiisieMOro MUpay.

Ob6opynoBanue: ¢potorpaduu OXpaHsIeMbIX paCTeHHUI 1 KUBOTHBIX KpacHoit kaurn Poccuiickoit
®enepannn, KpacHol KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHHWS K pe3yJabTaTaM OCBOCHHS OOYJarOIIUMUCS
MIPOrpaMM CpeIHero oOuiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U MTPEIMETHBIE.

B cTpyKkType NTUYHOCTHBIX Pe3yJbTaTOB OCBOEHUS MPOTPamMMbl MO OMOJIOTMH BbIAEICHBI
CIIEyIOIIME  COCTaBIJIAIOIIME: OCO3HAaHHWE OOYYaIOUUMHUCS  POCCHUHCKON  IpakJaHCKOM
WJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTHM WU CaMOONPENEICHUIO,
Haiuyue momusayuu K OOydeHUI0 OWOJIOTHH, yeleHanpasiieHHoe pa3eumue BHYTPEHHHUX
yOEXKIEHUI JTMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb O0ydYalOIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKaMH, NPUCYIIUMU  CUCTEME
OMOJIOTMYECKOTO  OOpa3OBaHUS, Haluuue NpPaoOCO3HAHUSL  SKOJOTHUECKON  KYJIbTYpBHI,
CnocoOHOCMU cMasumy 1€ U CTPOUTH )KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHSI MPOTPAMMbI 10 OMOJIOTHH JIOCTHTAIOTCA B €IUHCTBE
y4eOHOM M BOCIHMTATEIBHON NEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMHU POCCUHUCKUMU
COL[MOKYJBTYPHBIMH, HICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHITHIMH B
oOliecTBe MpaBUJIaMH W HOPMaMH TMOBEACHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPA3BUTHUA, PAa3BUTUSA BHYTPEHHEW MO3ULUU JIMYHOCTH, NATPUOTHU3MA U
YBaXEHUSI K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyAa U CTaplIeMy MOKOJIEHHUIO, B3aUMHOTO
YBOKEHUS, OEpeKHOT0  OTHOWIEHWUS K  KyJAbTYpHOMY  HACIEOUI0 W TPaJUIUsAM
MHOTOHALMOHAJIBLHOrO Hapoza Poccuiickon denepannu, MpUpOIE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTO mpenaMera «bromorus» MOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMW, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacuIMpeHne >KM3HEHHOTO OIBbITa M OMbITA JAESITENIHHOCTH B MPOLIECCE PeaTu3allud OCHOBHBIX
HaIpaBJIEHUW BOCMIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHUS
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cOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOro 00I1eCTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUICOHBIX IMPOEKTOB,
penieHun yuyeOHbIX U MTO3HABATEIbHBIX 33]1a4, BHIMIOJTHEHUH OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEICNIATh COOCTBEHHYIO IIO3HMIIMIO 110 OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSACHATH €€,

YyMEHUE YUYUTHIBATh B  CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJICH C pa3sHBIMH YOEKICHUSIMH, KyJbTYPHBIMH LIEHHOCTSMH U COIIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBaXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB MPHU 00CYKIEHUH CTIOPHBIX BOMTPOCOB OMOJIOTMYECKOTO COACPKAHNS,

TOTOBHOCTh K TYMAHUTApPHOU U BOJOHTEPCKON JIEATETHLHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAaHHOCTh POCCUNUCKON TPAKIAHCKONU UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKCHUS K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Iepes; PoamHOM, ropaocTty 3a CBOM Kpail, CBOIO
Ponuny, cBOI SI3BIK U KYJBTYPY, MPOILJIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIICTUIO U MTAMSITHIUKAM TIPUPOIBI, TOCTIKCHHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CrOCOOHOCTH OIIEHUBATh BKJIAJ] POCCUHUCKHUX YIEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTHH,
MMOHWMAaHMs 3HA4YCHUs] OWOJIOTMM B TIO3HAHWM 3aKOHOB TIPUPOJBI, B JKH3HM 4YEJIOBEKa |
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoexx1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUECHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH,

OCO3HaHHKE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHATHS LIECHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUU C TPAAULIUIMHU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPObI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE NPOSBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BoOCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONoJIy4ns:

MOHUMAaHKE U peanu3alus 3J0pOBOro U 0e30MacHOro o0pasa >KU3HH (30pOBOE MUTAHUE,
coOroieHre TUTHEHHYECKUX MPAaBWII M HOPM, cOAlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJTbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YIPOKAIOIIMX 3I0POBbIO U KU3HU JIOACH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOIEHUS aIKOTOJIS,
HApPKOTHKOB, KYpeHH);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;
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TFOTOBHOCTb K aKTUBHOMW JIESITEIbHOCTH TEXHOJIOIMUYECKOM U COLIMAJIbHOM HAIIPaBIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH M CAMOCTOSTEIILHO BBITOJHATh TAKYIO JIESTEILHOCTD;

MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATENbHOCTH, YMEHHUE COBEPINATh
OCO3HAHHBIH BEIOOp Oymymielt mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHMIO HAa MPOTSHKEHUHM BCEi
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI 7151 OKpYKaIOLIEH cpeapl;

OCO3HAaHHKE TJI00aJIbHOr0 XapaKTepa SKOJIOrHYECKUX MPOOIeM U MMyTeH UX pelieHus;

CIOCOOHOCTh MCHOJIb30BaTh NMPUOOpPETaeMble IPU W3YYEHUU OMOJIOTUU 3HAHUS U YMEHUS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHNE
MpaBWJI NOBEAEHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JeHCTBUM, MPUHOCAIIMX BpE] OKpYKalolled NpUPOIAHON cpere,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEeIIpUHUMAEMBbIX
JNEUCTBUN U MPEAOTBPAIATh UX;

HaJIM4ue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOM  HampaBlIE€HHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMH B
M03HABaTEIbHONW, KOMMYHUKATHBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpPaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3BIKOBOM M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMH U TIO3HAHUS MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHUsI 00 OKpYXKaIoLeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U PelIeHUH MPOoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IHMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuath pecypcHble MpoOieMbl pa3BUTHSL YETIOBEUECTBA, MOKCKA MyTe BBIXOJa U3 TI00ATbHBIX
HKOJIOTHUECKUX MpoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
WCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYECHUH OMOJOTMYECKUX 3HAHUU B LIENSAX MOBBILMICHUS OOIIeiH
KYJIbTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOMW 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydaeMble 3HAHWS s aHalu3a W OOBSCHEHUS SBJICHUN
OKpYXAIOIIEro MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OHMOJOTMYECKHE 3HAHUS IS peIIeHUs
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHE IIEHHOCTH HAyYHOU JEATEIBHOCTH, TOTOBHOCTh OCYLIECTBIIATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U €aMOOOpPA30BAHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3ylbTaThl OCBOCHHUSI ydeOHOro mpenmera «buosorusy BKIIOUYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METO0B TIO3HAHHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHSI,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAOIIONEHHE, W3MEpPEHHE, SKCIEPUMEHT U JPYrue); YHHUBEpCaJIbHbBIE
yueOHble JIelicTBUS (TIO3HaBaTeIbHblE, KOMMYHUKATUBHbIE, PETYIATHBHbIE), 00ECIIeUNBaIOLINE
dhopmupoBanre (HYHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh oOyuaromuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCIUTIITTHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC YyYeOHBIC JICUCTBHS B IO3HABATEIHHOW U
COLIMAIbHON MTPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMH Ha YpPOBHE CpemHero ooOmero oOpa3oBaHHs Yy
obOyuvarorerocss OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC
yueOHbIe IEHCTBUS, COBMECTHAS JICITEITHHOCTb.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS TPOTPaMMBI CpeIHero oO0Imero oOpa3oBaHUs
JOJIKHBI OTPaXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh IIPU OCBOECHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0O0OOIIEHHUS), PACKPHIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABIUBATH CBS3U C APYTUMU MOHATUSIMHU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIyKTUBHbBIE, IEIYKTUBHBIE, TI0 AHAJIOTUH ), BBISBIISAThH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BHIBOJABI U
3aKITIOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTUYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYHUIl pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIET0BATEIbCKHE ICHCTBUS:

BIIJIETh HABBIKAMHU Y4eOHO-HUCCIEIOBATENBCKOW U MPOEKTHON JESITeNbHOCTH, HAaBBIKAMH
pasperieHus npodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSTEILHOMY MOUCKY METOJOB
pElIeHUs MPAKTUIECKHUX 3a1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;
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WCIOJIb30BAaTh Pa3lIMYHbIE BUIBI JICSTEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCIE MPHU
CO3JaHUH YYEOHBIX U COIMABLHBIX TPOCKTOB;

(dhopMHUpOBaTh HAYYHBIN THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pPa30BATCIIBHOUN IEATCIEHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3M M aKTyaJIM3MPOBATh 3a1ady, BBIIBUTATH
TUTOTE3Y €€ pelIeHus, HaXOIUTh apTYMEHTBI JJIs JIOKAa3aTelIbCTBA CBOUX YTBEPKIICHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aQHAJIM3UPOBATH IMOJTYYCHHBIE B XOJIC PEIICHMS 3a/Ia4H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHSIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISATE IEJICHANIPABICHHBIN MMOUCK TIEPEHOCa CPEACTB M CIOCOOOB JICHCTBUS B
npoeCcCHOHANBHYIO CPENY;

YyMETh TIEPEHOCUTh 3HAaHUS B  T[O3HABATEIBHYID W  MPAKTHYCCKyl0 oOnactu
KU3HECSITCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, IpeJiaraTh OPHTHHAIBHBIC IOJXOJbI W PEIICHHS, CTaBHUTh
poOJIeMBI M 3a/1a4H, JIOMYCKAIOUE AlTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanmei:

OpUEHTHPOBATHCS B PA3IMYHbIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mnocolwus,
HAyYHO-TIOMYJISIPHON JUTEepaType, OMOJIOTHYECKUX CIIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3UpoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HOpM
MIpe/ICTaBJICHUSI, KPUTUUECKH OLEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMPH TMOUCKE U OTOOpe
Ounoslornueckoi nHGpopMauy, HeoOX0TUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpETaTh OMNBIT HCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMYy MpEeACTaBICHUS OHOJOrHYECKOU
nHpopMmanuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOE€);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeAcTBa IMpH paboTe ¢ OMOJOrHYecKou
uHpopmanuen: NPUMEHITh XUMUYECKUe, (HU3NYECKUE U MaTeMaTH4eCKHe 3HAKW U CUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BIIQJIETh HABBIKAMU pACIIO3HABAHUA U 3alIUTHl  MHPOpMAIMK, HWHDOPMALUMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHne YHHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMU:

1) odmennue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAIIOTe
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHUS OTHOCHUTEIBHO BBITIOJHEHHUSI TNpeiaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHHs, MOHMUMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMATYaTh KOH(PIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHOCOOaMU OOIICHHS] M B3aMMOJCHCTBHS, MOHHUMATh HaMEpEHUs
JPYTUX JIIOJIeH, TPOSBISATh YBAKUTEIBHOE OTHOIICHHUE K COOCCETHUKY U B KOPPEKTHOU (opme
(bopMyITHUPOBATh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOIB30BAHUEM SI3BIKOBBIX
CpPEACTB.

2) coBMeCTHasl IesiTeJIbHOCTh:
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[IOHUMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHIUMBUAYAJIbHONW pabOThl IpU
peneHn OHOIOTHYeCKOi MpoOiIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(bopM B3aUMOACUCTBUS MPH pelIeHUH y4eOHOM 3a1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN Ka)/10T0 4jieHa KOJUIEKTHBA;

[PUHUMATh LEJIM COBMECTHOW JESTENbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIATH IUIaH JCMCTBUMN, pacpeAeIIATh POJIA C Y4ETOM MHEHUN
YYaCTHHKOB, OOCYXJIaTh pPE3yJabTaThl COBMECTHOU PaOOTHI,

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJJOI'0 YYaCTHHUKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3padOTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh MO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B pPa3IMUHBIX CHUTYalUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiageHHne YHMBePCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

1) camoopranu3amnms:

HCIOJIb30BaTh OMOJIOTMYECKWE 3HAaHUSA JJs BBIABICHHS NpoOJeM M HX pelieHus B
KU3HEHHBIX U Y4eOHBIX CUTYalHsIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 1I€IeBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEUCTBUAX U TOCTYNKaX MO OTHOLICHUIO K >KMBOM MPUPOJIE, CBOEMY 3I0POBBIO U 30POBBIO
OKPYKaIOINX;

CaMOCTOSITENIBHO OCYLIECTBIISITh MO3HABATEIBHYIO JESTENbHOCTb, BBISBIATH MPOOJIEMBL,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATEIBHOW NEATCITHHOCTH U
KU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUS MPOOJIEMbl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIMTOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYIUIMHN B Pa3HBIX 00JIaCTsIX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BIIIETh HABBIKAMU MO3HABATEIbHON pedIeKCUN KaK OCO3HAHHUS COBEpIIAeMbIX JACHCTBUN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMIA, UCIIOJIb30BAaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYAaIllH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYrUX IPU aHAJIU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATh ce0s, TOHUMAasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3ylbTaThl OCBOGHHUSI COJAEp)KaHUs yueOHoro mpenmera «buonorus» Ha
yri1yOoJa€HHOM ypOBHE OpPUEHTHPOBAHBI Ha obecnieueHre npoguiIbHOro o0ydeHus 00yqaronuxcs
6uonornu. OHM BKITIOYAIOT: Crienn(puUecKue Ui OOJIOTUU HayYHbIe 3HAaHUS, YMEHHS U CIIOCOObI
JEUCTBUI N0 OCBOEHUIO, UHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHHUM, BUJIbI JIEATEILHOCTH 110
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MOJYYCHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3IMUYHBIX YU4E€OHBIX, @ TAK)KE B pealbHBIX
KU3HEHHBIX cuTyalusax. IlpenmeTHele pe3ynabTaThl IPEeICTaBICHbI 10 TOJaM U3yUEeHMUsL.

[IpeameTHbIe pe3yabTaThl 0CBOCHUS yueOHOTO npeameTa «buonorus» B 10 knacce 10MKHbBI
OTpaxkarb:

c(OPMHUPOBAHHOCTH 3HAHUK O MECTE U POJIM OMOJOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(hOopMHPOBAHHUH €CTECTBECHHO-HAYYHOU KAPTHUHBI MUPA, B TIO3HAHWN 3aKOHOB IPUPOIBI U PEIICHUN
po0JIeM parMoHaIBFHOTO PUPOIOTIONB30BAHUS, O BKIIAZE POCCHICKHUX U 3apyOe)KHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH,

BJIQJICHUE CUCTEMON OMOJIOTMUYECKHX 3HAHWMM, KOTOpas BKJIIOYAET: OCHOBOIOJIATarollue
OMOJIOTUYECKHE TEPMHHBI M TOHATUS (KHU3Hb, KJIETKA, OPraHM3M, METabO0JIM3M, TOMEOCTas3,
cCaMOperyJslts, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonornueckre Teopun (kimerounas teopuss T. IlIBanmna, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHocTr T. Moprana), yaenus (H. Y. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PAaCTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJIEHUS, paCIIeIIEHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacienoBanus I'. Menaens,
TOMOJIOTUYECKHX DsJIOB B HacleAcTBeHHOW wu3MmeHunBoct H. V. BaBunopa), nmpuHIUTIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMU METOJIaMU HAy4YHOT'O TMO3HAHUS, UCHOJB3YEMbIX B OMOJOTHYECKHX
HCCIIEIOBAaHUSX KUBBIX 00BEKTOB (ONMCAHNE, U3MEPEHNE, HAOII0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKApPUOT M IYKapuoT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuil, rpu0oOB, pacTeHUM,
KUBOTHBIX U Y€JIOBEKa, CTPOECHUSI OPraHOB M CUCTEM OpPraHOB PACTEHUH, )KHUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KUBHEACSITEIbHOCTH, MPOTEKAIONINX B OpraHU3Max pacTeHUH, )UBOTHBIX U Y€IOBEKa,
OMOJIOTMYECKHX MTPOIIECCOB: 0OMEHa BeIecTB (MEeTa00JIM3M), PEBPAIICHUSI YHEPTUH, OpOKEHHUS,
aBTOTPO(HOTO U TeTepOTPO(PHOTO TUIIOB NMUTAHUSI, POTOCHHTE3a U XeMOCHUHTE3a, MUTO3a, MEi03a,
rameToreHesa, sMOpHoOreHesa, MOCTAMOPHUOHAILHOTO pa3BUTHS, pa3MHOKEHU S,
WHIUBUAYAJIbHOTO pa3BUTHsS OpraHu3Ma (OHTOTeHe3a), B3aUMOJCHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTaHABIMBATh B3aMMOCBS3M MEXAY OPraHOMAAMU KIETKM M UX (QYHKUHAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeW U UX QYHKIHUSIMU, MEXK]y OPraHaMU U CUCTEMaMH OPraHoB Y
pacTeHMii, >KMBOTHBIX U 4YeJIOBEKA M UX (QYHKIHUIMH, MEXKIy CHCTEMaMU OPraHoOB U HX
GyHKIUSAMHE, MEXKIY dTanmaMu OOMEHa BEUIECTB, STalaMH KJIETOYHOTO LMKJIA U >KM3HEHHBIX
LUKIOB OpraHMW3MOB, OJTallaMH SMOPUOHAILHOTO Pa3BUTHs, TEHOTUIIOM U (DEHOTHUIIOM,
(dheHoTUIIOM U haKTOpaMHu Cpeabl OOUTAHMS,;

YMEHHE BBISBIISITH OTIUYMUTEIbHBIC NMPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE PACTCHMHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PA3HBIX CHUCTEMATUYECKUX TPYIIIL,

yYMEHHE peniaTh OMOJOTHYECKHE 3a]a4H, BBISIBIATH IPUIHMHHO-CIIEICTBEHHBIE CBSA3U MEXTY
UCCIIEeTyeMbIMU OHUOJIOTMYECKUMU TPOLIECCAaMU U SIBICHHUSIMH, AENaTh BBIBOJABI U MPOTHO3BI HA
OCHOBaHUU TMOJYYCHHBIX PE3YIbTATOB;

YMEHHE BBIMOJHATH Ta0OpaTOpHbIE U MpaKTHUYeCKHue paboThl, cCOOMOIaTh MpaBHia MPU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYJOBAHUEM;

YMEHUE BBIABUTaTh THUIIOTE3bI, IPOBEPATh HUX SKCIEPUMEHTAIBHBIMU CPEACTBAMHU,
dbopMynupys 1edb UCCIeA0BaHUs, aHATM3UPOBATh MMOJyUYE€HHBIE Pe3yIbTaThl U JeNaTh BBIBO/IBI,

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIENOBaTEIbCKONW paboTe Mo OHOJIOTHH, 3KOJOTHU U
MEJHIIMHE, TPOBOJMMOI Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIC PE3YIbTaThl HA YYCHHUECKUX KOHPEPEHIUSX;

YMEHHE OIICHUBATh STUYECKHUE ACTIEKThl COBPEMEHHBIX HCCIEI0BAHUN B 00JIaCTH OUOJIOTUH
U MEIWIHMHBI (KIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPaBIEHHOE H3MEHEHUE
Te€HOMa U CO3/IaHue TPAHCTEHHBIX OPTraHU3MOB);
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YMEHHUE OCYIIECTBIISITh OCO3HAHHBII BEIOOD OyayIiel mpodecCHnoHaIbHOM eI TeIbHOCTH B
o0JiacTu OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CEIILCKOTO XO3SIHCTBA, THIIIEBOM
MPOMBIIUICHHOCTH, YIIIyOJISATh MO3HABATENILHBII HHTEPEC, HATIPABJICHHBIH Ha 0CO3HAHHBIH
BBIOOP COOTBETCTBYIOIICH MPodeccru U Mpo0DKEHUE OMOIOTHUECKOTO 00pa30BaHUs B
OpraHu3aIusaX CPeAHEro NpoecCHOHATBHOTO B BBICIIETO 00pa30BaHMUS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypesI
1 buosnorus kak Hayka Poccniickas
2 JKuBble cruCTEMBI M UX U3yYEHUE SJICKTpOHHAA IIKOJIa,
3 buonorus kietku 0.5 videouroki.net,
4 XuMHUYECcKasi OpraHu3aIys KISTKH 10 Skysmart, Hugoypox
5 Crtpoenue u GyHKIIUU KIECTKH 8
5 OOMeH BellecTB U MpeBpallleHue YHEPTHH B 9 1
KJIETKE
7 HacnencrBennas unpopmanus u 9 05
peanuzanus e€ B KJIEeTKe
JKU3HEHHBIN UK KIIETKH 6 1
Ctpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetnka — HayKa O HACIEJICTBEHHOCTH U 5 05
W3MEHUYHUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJCTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH
14 I'eneTuka yenoseka 0.5
15 Cenexuust OpraHu3MoB 4 1
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16 buorexnosorus u cuHTETHYECKAsE OUOJIOTHS 4
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13
11 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne ni/m Kontpoabubie | IlpakTHyeckue
NMPOrpamMmmbl Bcero oOpa3oBarTe/ibHbIE
padoThI padoThI pecypebI

1 3apoKJACHUE U PA3BUTHE IBOJIFOIMOHHBIX 4 Poccuiickas
Mpe/ICTaBICHU B OMOJIOTHI AIIEKTPOHHAS IIKOJIA,
MHUKPOSBOJIIOIHS U €€ PE3yIbTaThI 14 2 videouroki.net,
MaxpoaBostonus 1 €€ pe3yinbTaTbl 6 Skysmart, Hngoypok

4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 15 15
3emie

5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX

6 OpPraHU3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYXarole cpenou
OpranusMmsl U cpeia 0OUTaHUS 15
DKOJIOTHS BUJOB U HOIYJISLINI 0.5

9 DKosorus cooOI1ecTB. DKOJOTHUECKUE 12 05
CUCTEMBI

10 buocdepa — rnobanbHast skocucTemMa 6
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11

UYenmoBek 1 OKpyKaromas cpea 6

12

PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

7.5

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThl

brosorus kak KOMIUIEKCHAsI HayKa M KakK 9acTh
COBPEMEHHOTO OO0ITIeCTBA

JKuBBIE CHCTEMEI U UX CBOMCTBA

ypOBHeBaSI opraHu3alusa )XHUBBIX CUCTEM

WcTtopus oTKpbITHS U M3ydeHus kieTku. Knetounas
Teopus

MeToapl MOJIEKYJISIPHON U KJIETOYHON OMOJIOTHH.
[IpakTuueckas padota «M3yueHrne METOI0B KIETOUYHON
ounosorun (xpomarorpadusi, 3aeKTpodopes,
muddepennuanbHoe nentpudyruposanue, [11[P)»

0.5

XUMHUYECKHUH COCTaB KIIETKH

MuHepanbHbIe BelecTBa KISTKH, HX OHOJIOTHYecKast
poJib
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Opranuyeckue BeLeCTBA KIETKU — OEJIKH.

8 Jlaboparopras pabota «O0Hapy)eHUE OEITKOB C 0.5
MOMOIIIBIO KAYECTBEHHBIX PEAKIIAI

9 CoiictBa, k1accupukanyst u GyHKIUN OSIKOB

10 Oprannyeckre BenecTBa KIETKA — YTIIEBOIBI

11 Oprannydeckue BenecTBa KISTKH — JIMITHIbI
Hyxneunnossie kucnotsl. JIHK u PHK. JIaGoparopnas

12 pabota «/ccnenoBanne HYKIEHHOBBIX KHCIIOT, 0.5
BBIJICTICHHBIX U3 KJIETOK Pa3IMIHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
Hykieosunrpudocedarsr (HTD)

14 CexBenuponanue JIHK. MeToabl reHOMUKH,
TPAHCKPUIITOMUKHU, TPOTEOMUKH

15 MeToapl CTPYKTYpPHO# OHOJIOTHN

16 Tuner knerok. [IpokapuoTrdeckas KieTka

17 Crpoenue sykapruoTHdeckou kiueTku. [Ipakruueckas 05
pabota «/3yyeHue CBONCTB KJIIETOYHOU MEMOpaHbD» '

18 [ToBepxHOCTHBIN anmapar KJISTKA
OpnomeMOpaHHbIe OpraHou bl KieTku. [IpakTudeckas

19 pabota «/3ydyeHue ABUKEHHSI [IUTOTIa3MbI B 0.5
PaCTUTETBHBIX KIETKAaX)
[TomyaBTOHOMHBIE OPTaHOU B! KIETKU: MUTOXOHIPUH,

20 wiactuael. JlaboparopHas pabota «McciaenoBanue 0.5
MJ1a3MOJIM3a U ACTIa3MOJIN3a B PACTUTENBHBIX KIETKaX)»

21 HememOpaHHbIe OpraHou/Ibl KIETKU
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22

Crpoenue u GyHKIUH S1pa

CpaBHuUTENIbHAS XapaKTEPUCTUKA KJIETOK SyKApHUOT.

23 Jlaboparopras pabota «/3ydeHue CTpoeHUs KICTOK 0.5
Pa3IUYHBIX OPTaHU3MOBY
ACCUMWISIIAS ¥ TUCCUMUJISIIHSI — J[BE CTOPOHBI

24 MeTtabonm3ma. Tunsl oOMeHa BemiecTB. JlaboparopHas
pabota «M3ydyeHre KkaTalIuTHYECKON aKTUBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WIKM KaTajaasbl)»
depMEeHTATUBHBIN XapakTep peakuuid KIETOYHOTO

o5 MeTtabonm3ma. JlabopatopHas padbota «M3ydenne 05
(hepMEeHTAaTUBHOTO PaCLIEIUIEHUs TEPOKCHIa BOJIOPOIa '
B PaCTHTEIBHBIX M dKUBOTHBIX KIIETKAX)

26 benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27 ABTOTpOGHBII THIT 0OMEHa BENIECTB

28 doTtocuHTE3

29 XemocuHtes. JJaboparopHas padota «CpaBHEHHE 05
MpoLecCOB (POTOCHHTE3a U XEMOCHUHTE3a» '
AnarpoOHbIe Opranu3Mbl. Busl OpoxeHus.

30 JlaGopaTtopHas pabora «CpaBHEHHE MPOIECCOB
OpO>KEHHUSI U ABIXaHUS»

31 AdpoOHBIE OpraHU3Mbl. ITaIbl SHEPTETHUECKOTO
oOMeHa

39 OHeprust MeMOpPaHHOTO IrpaeHTa NpoToHOB. CHHTE3
AT®: pabora nporoHHON AT®-cuHTa3BI

33 Peaknum MatpuyHOro cuHTE3a

34 Tpanckpunuus — matpuusslii cuaTe3 PHK
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35

Tpancnsauus u e€ srarbl

Koauposanue amuHokucnoT. Poss pubocom B

36
OonocuHTe3e OenKa

37 Opranu3zaiys reHomMa y IpoKapuoT U 3yKapHoT

38 MonexynspHble MEXaHU3MBI SKCITPECCUU TE€HOB Y
JYKapHOT
Bupycbl — BHeKIeTOUHBIC (DOPMBI KU3HH U

39 obnuraTHbIe Tapa3uThl. [IpakTudeckas pabora 0.5
«Co3/1anne MoIeTN BUpyca»

40 BI/Ip}ICHI)je 3a00JIeBaHUS YEIIOBEKA, )KHBOTHBIX,
pacTeHui

41 HanorexHosornu B OMOJIOTUN U MEIUIINHE

42 JKU3HEHHBIN UK KIETKH

43 Martpuunsiii cuates3 JJHK

44 Xpomocomel. JTabopartopHas padora «M3yuenue 05
XpOMOCOM Ha FOTOBBIX MUKPOIIpEnapaTax»

45 JleneHue KIETKH — MHTO3
Tunsl kieTok. KaprokuHes U IUTOKUHES.

46 Jlaboparopnas pabota «HabmroaeHrne MUTO3a B KIIETKaX 05
KOHYHMKA KOpeIIKa Jiyka (Ha TOTOBBIX '
MUKpOTpernaparax)»

47 Perynsimus ;xM3HEHHOTO UK KIETOK

48 OpranusM Kak eIMHOE LIETI0e

49 Txanu pacrenuil. JlaboparopHas padota «/3ydenue 05

TKaHEH pacTeHUI»
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TkaHu )XKMBOTHBIX U YenoBeka. Jlaboparopuas paboTa

50 . 1 0.5
«M3y4yeHne TKaHeH KUBOTHBIX)»

51 Opraunsl. Cuctemsl opranoB. JlaboparopHast padbota 1 05
«3y4eHre OpraHoB IIBETKOBOTO PACTCHHSD) '

52 Omnopa Tena opraHu3MoB 1

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. [IuIieBapuTebHas 1
crcTeMa YeoBeKa

56 JlpIxaHue opraHu3MOB 1

57 JIpIXaHHEe MO3BOHOYHBIX JKHBOTHBIX M YeIOBEKa

58 TpancnopT BelecTB y OpraHu3MoB

59 KpoBeHocHas cricTeMa Mo3BOHOYHBIX )KHBOTHBIX U 1
9eoBeKa

60 Brinenenue y opranu3smMoB 1

61 3ammTa y opraHu3MOB 1

62 NMmyHHas cucteMa deaoBeka 1

63 PazapaxuMocTh U perynsmnus y opraHu3MoB 1

64 ['ymopasibHas peryssius 1 SHIOKPUHHAS CUCTEMA 1
KHUBOTHBIX U Y€JIOBEKa

65 DopMBbI Pa3MHOKEHHUST OPTraHU3MOB 1

66 [TonoBoe pa3zmMHOXkeHUE

67 Meiio3
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I'amerorenes. OOpa3oBaHue U Pa3BUTHE TOJIOBBIX

68 kieTok. JJaboparopras padota «/3ydeHne CTpoeHus 0.5
MIOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIpenapaTax»»

69 WuauBuayaibHOE pa3BUTHE OPraHU3MOB — OHTOTE€HE3

70 3akiagKka OpraHoB U TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB
Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas paboTta

71 «BbIsIBIIEHNE TPU3HAKOB CXOACTBA 3apOIbIIIEH 0.5
MTO3BOHOYHBIX JKHBOTHBIX)»

Pa3zmuoxenue u pazsutue pacreruil. Jlaboparopnas

72 pabota «CTpoeHne opraHoB pa3MHOKEHHUS BBICILINX 0.5
pacTeHuin»

73 HcTopus cTaHOBNIEHUS U Pa3BUTHS T€HETUKH KaK HAYKU
OcHOBHBIE IOHATHS U CUMBOJIbI T€HETHUKH.

74 JlabopaTtopHnas pabota «Jlpo3odriia kak 00bEeKT 0.5
TeHETUYECKUX UCCIIeIOBAHUI
3aKOHOMEPHOCTHU HaclIeZIOBAHUS MTPU3HAKOB.

75 Mounorubpuanoe ckpemuBanue. [Ipakruueckas padbota 05
"N3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO '
CKpeIIuBaHus y Apo30duibr"

76 [uTonornyeckue 0OCHOBBI MOHOTHOPHIHOTO
CKpEeIMBaHUS

77 Ananusupyroiiee ckpeniuBanue. Hermomnnoe
JOMHHHUPOBAHHE
Jurubpunxoe ckpenuBanue. Ilpaktuueckas padorta

78 «M3ydenue pe3yabTaToB AUTMOPUIHOTO CKPELIUBAHUS Y 0.5

IPpO30(PUITB»
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79 [utonornyeckre OCHOBBI TUTUOPUTHOTO CKPEITUBAHMS 1
80 CueruieHHOE HaClIeJJOBaHUE MTPU3HAKOB 1
81 XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH 1
82 I'enerunka mosa 1
83 I'eHOTHT KaK [EIOCTHAS CHCTEMa 1
84 I'eHeTMYECKMIT KOHTPOJIb PA3BUTHS PACTEHHU, 1
YKUBOTHBIX U YE€JIOBEKa
85 N3mMeHunBOCTh NPU3HAKOB. BUabl H3MEHYMBOCTH 1
86 ModukannoHHass H3MEHYNBOCTh 1
BaprannoHHBI psii ¥ BaprallMOHHAs KpUBasl.
JlabopaTtopHas pabota «lccnenoBanme
87 3aKOHOMEPHOCTEH MOAN(PUKAITMOHHON N3MEHUYMBOCTH. 1 0.5
[TocTpoenne BapuallMOHHOTO psifia ¥ BapUALIMOHHOM
KpHUBOI»
88 I'enotunuueckast usMmeHUMBOCTh. KoMOMHaTHBHAS 1
W3MEHYUBOCTD
MyranuonHast u3MeH4YUBOCTh. [IpakTuyeckas pabora
89 «MyTanuu y 1po30(}uiibl (Ha TOTOBBIX 1 0.5
MUKpOTpernaparax)»
90 3aKOHOMEPHOCTH MYTAIIMIOHHOTO TIpoIiecca. 1
DONUreHeTHKa U SITUTeHOMUKA
o1 I'eneruka yenoBeka. [IpakTudeckas pabota 1 05
«CocTaBieHUE U aHAIHU3 POJOCIOBHOIN '
92 MeToapl METMIIUHCKOM T€HETUKH 1
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93 3HaueHNe MEIUIIMHCKON TeHETUKU B TIPEIOTBPAIICHUH 1
1 JICYCHUU TeHETHYEeCKHX 3a00JIeBaHUI YelloBeKa
OcHoBHbIe TIOHATHS ceneknun. JlaboparopHas paboTa

94 «W3yueHue copToB KyJIbTYpHBIX PACTEHUHN U MOPOL 1 0.5
JOMAIITHUX KUBOTHBIX)»

95 Mertomp! cenekniMoHHOM paboThl. JlabopaTopHas pabora 1 05
«M3ydeHnne MeTo/I0B CEJIEKIINH PACTCHHI» '

9% JloCcTHXKEHMSI CeNIEKIINU PACTEHUH U )KUBOTHBIX. 1
[IpakTnueckas padota «IIpuBuBKa pacTeHUi»

97 CoxpaHeHHe, H3ydeHHE U MCIIOJIb30BaHHE 1
TeHETHYECKUX PECYpPCOB
buoTtexHonorus kak Hayka v OTpacib MPOU3BOJICTBA.

98 [TpakTruueckas padota «M3yueHrne 0ObEKTOB 1 0.5
OMOTEXHOJIOT I

99 OcHOBHBIE HANIPABJICHUS! CHHTETUYECKON OMOJIOTHN

100 XPpOMOCOMHasI ¥ TeHHAsI WH)KEHEPUS

101 MemuuuHckre OMOTEXHOJIOTUU

102 Pesepubriit ypok. [loBTopenue, 06001enue, 1
cUCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5
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11 KVIACC

KoanyecTBo yacoB

Ne Tema ypoka KonTpoabHubie IIpakTuyeckue
n/n Bcero
padoThI padoThI

OpouroronHast reopust Y. Jlapsuna 1
JIBHKyIIIHE CHJIBI 3BOJIIOLMH BUAOB 110 Y. /lapBuHY 1

3 Bopr6a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIH 0TOOD

4 DopMUPOBAHNE CUHTETUYECKON TEOPUU IBOIIOLINHI 1

5 DTansl 3BOJIIOIMOHHOTO MPOIiecca: MUKPOIBOIIOLUS 1 1
MaKpO3BOJIOLUS

6 [Tomynsammst — sneMeHTapHasi €IMHHIIA SBOJIOIUH 1
3akoH reietuyeckoro paBHosecus [x. Xapau, B.

7 Baitn6epra. JlaboparopHas padota «BrisBieHue 1 0.5
W3MEHUYUBOCTH Y 0CO0€ OJTHOTO BUAA»

8 DneMeHTapHbIe (aKTOPHI SBOTIOLUN

9 Dddext ocHoBarens. IPPexT OyTHUIOUHOTO TOPIIBIIITKA

10 Murpanuu. M3onsuuu nonyssiuii: reorpadudeckas, 1
ouonoruyeckas

1 EctectBennslit 0T00p — Hampasmsitouil GpakTop 1
ABOJIIOINH

12 [TonoBoit oT6OP 1

13 [Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ylbTaT 1 05
MUKpoa3BoJtonuu. JlaboparopHas pabota «3yuenue '
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apoMop(}030B U HIMOANANITAIINI Y PACTCHUH H
KHUBOTHBIX»

[Ipumepsl npucnocodaeHU Y OpraHu3MOoB:
Mopdoorudeckue, GU3H0IOTHIECKHE,

14 OnoxuMHuecKkue, nmoseeHyeckue. Jlaboparopuas 0.5
pabora «IIpucnocoOneHust OpraHu3MOB U UX
OTHOCHUTEIIbHAS 11E71eCO00Pa3HOCTh)
15 Bun, ero xputepun u crpykrypa. Jlaboparopuas padota 05
«CpaBHEHHE BHJIOB 110 MOP(HOJIOTHIECCKOMY KPUTECPHUIO» '
16 CrpykTrypa BUaa
17 Bumoo6pazoBanue kak pe3yabTaT MUKPOIBOIIOIAN
18 CBs13b MUKPOIBOJIIOITUH M SITHIEMHUOJIOTHT
19 MakposBosmtonus. [TaneoHTonornyeckue MeTo bl
W3Y4YEHUS IBOJIOIUN
20 buoreorpaduueckue MeToIbI H3ydEHUS SBOJIOIIHHI
21 OMOPHOIOTHYECKUE U CPABHUTEITHHO-
MOP(HOJIOTHIECKUE METOIBI U3YUEHHUS SBOJIOIIHHI
99 MonekyasapHO-TeHETHUECKHE, ONOXUMHYECKUE U
MaTeMaTHYEeCKHE METO bl U3Y4CHHUSI IBOJTFOIIHI
23 OO61re 3aKOHOMEPHOCTH 3BOJIIOIIMH
24 AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB
SBOJIIOIUH
25 Hayunbie runotessl IpOUCX0XKACHUS )KU3HU Ha 3emiie
26 JloHay4yHBI€ MIPEACTABICHUS O 3aPOKICHUH KUZHU
27 OcCHOBHBIE ATaIbl HEOPraHUYECKOW IBOIIOLUN
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28 ['unore3sl 3apoKaCHUS )KU3HU 1
Ucropus 3emiin 1 metoapl €€ uzydenus. JlaboparopHas

29 pabota «M3ydyeHue u onrcaHue NCKOTIAEMBIX OCTaTKOB 1 0.5
JIPEBHUX OPTaHU3MOBY

30 HadanbHbIe STambl OpraHuuecKon IBOITIOIIH 1

31 DBOJTIOIHS DYKAPUOT 1
OCHOBHBIE ATAITBI YBOJIOINH PACTUTEIFHOTO MHPA.

32 [MpakTaeckas padbota «M3ydenune ocoOeHHOCTEH 1 0.5
CTPOCHUS PaCTCHHUI Pa3HBIX OTAETIOBY»

33 OCHOBHBIE ATaITHI HBOJIOIUH KHBOTHOTO MHUpa 1
DBOJIIOIHS )KUBOTHBIX. [IpakTdeckas pabora

34 «M3ydeHne 0coOEHHOCTEH CTPOCHUS TTO3BOHOYHBIX 1 0.5
KUBOTHBIX)»

35 PazButHe xu3HM Ha 3eMIiie TIO 3paM U TIEpHoIaM 1

36 MaccoBble BEBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI 1
MIPOLLIOTO

37 CoBpeMEHHBIN 3KOJIOTHYECKUI KPU3HUC, €T0 1
0COOEHHOCTH

38 CoBpemeHHas cucTeMa OPraHuYecKoro MpoLUIoro 1

39 OcHOBHBIE CUCTEMaTUYECKHE TPYIIIbI OPraHU3MOB 1

40 AHTPOIOJIOTHSI — HayKa O YeJIOBEKe 1

41 Pa3BuTHe npeacraBneHuil 0 IPOMCXOXKIEHUHU YeJIOBEKa 1

42 Mecto uenoBeKka B CUCTEME OPraHU4eCKOro MUpa. 1 0.5
Jlaboparopnas pabota «3yuenue ocoOeHHOCTEH '
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CTPOCHHA CKECJICTA YCJIOBCKA, CBA3AHHBIX C

MIPSIMOXOKICHUEM»

43 JIBMoKyIIMe CUiIbl aHTPOIIOreHe3a

44 CooTHOIIICHHE OMOJIOTMYECKUX M COITUATBHBIX
(akTOpOB B aHTPOIIOTEeHE3E

45 OcHOBHBIE CTaJMH AaHTPOTIOTEHE3a

46 [TaneoreHeTrKa U MajJcoreHOMUKA

47 DBOJIOLHS COBPEMEHHOTO YEJIOBEKA

48 Yenoseueckue pacsl. [Ipaktuueckas padota «3yuenue 05
HKOJIOTUIECKUX aTaIlTaIlid YeTOBEKa»

49 MesXTUCITUTUTHHAPHBIC METO Bl AaHTPOTIOJIOTHN

50 3apoKIeHNE U Pa3BUTHE IKOJIOTUU

51 Mertopp skonoruu. JlabopatopHas padora «3ydeHue 05
METO/I0B KOJIOTUYECKHX UCCIICOBAHUID)

52 3HaueHue KOJOTUYECKUX 3HAHUU U1 YeJIOBEKa

53 DkoJiorudeckue GaKkToOpbI
AbunoTtndeckue pakTopsl. CBET KaK IKOJIOTHICCKUN

54 (dakrtop. JlaboparopHas paboTa «BrisiBIcHHE 0.5
MIPUCTIOCOOICHMI OPraHU3MOB K BIMSHHUIO CBETa»
Abuotuueckue dakropsl. Temmneparypa Kak

55 skosioruueckuii pakrop. Jlaboparopuas pabora 05
«BblsiBIeHUE MPUCIIOCOOIEHNH OPraHU3MOB K BIIUSHUIO '
TeMIIepPaTypb»

56 Abuotuueckue dakTopsl. BraxHOCTh Kak 05

sKkoJsiorndeckuit paxtop. JlaboparopHas padbota
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«AHaToMHY€ECKHE 0COOEHHOCTU PACTEHUH U3 pa3HbIX
MECT OOUTaHMSDY

o7 Cpensl 0OMTaHUS OPTaHU3MOB 1

58 Buonornyeckne putmMbl 1

59 XKuzHeHnble GOpMBbI OpraHU3MOB 1

60 bruoTtnueckue hakTopsr 1

61 3HaueHne OMOTUYECKUX B3aUMOIEUCTBUN IS 1
CYITIIECTBOBAHUS OPraHU3MOB B CpeJic OOUTAHUS

62 DKOJIOTUYECKHE XapaKTEPUCTUKU TOYIISIIIH 1

63 OcHOBHBIE TIOKa3aTeNIN TOMYJISAIHA: YUCIICHHOCTD, 1
IUIOTHOCTB, BO3PACTHAS U TIOJIOBAs CTPYKTypa

64 OcHoBHbIE MIOKa3aTeNN MOMYJISALUN: POKIAEMOCTD, 1
MIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUU

65 DKoJIoTHYECKasi CTPYKTypa MOIMYJISIIIIT 1

66 JluHaMuKa TOMYJISIITUY U €€ perysius

67 Kpussie pocra uncnenHoctu nonynasiuuu. Kpussie 1
BBIKMBaHUS

68 Dkonorudeckas Huia Buaa. JlabopatopHas padorta 1 05
«[Ipucnocobnenus ceMsiH paCTEHUI K pacCeICHUIO» '

69 Bun xak cucrema nomynasiuit 1

70 3aKOHOMEPHOCTH MOBECHUS M MUTPALIUIA dKUBOTHBIX 1

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3 1

72 DKocucremMa Kak OTKpbITasi CHCTEMa 1

73 KpyroBopoT BemiecTB U MOTOK SHEPTUU B IKOCHCTEME 1

74 OcCHOBHBIE TIOKA3aTeNN SKOCUCTEMBI 1
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75 DKOJIOTHYECKHE MTUPaMUIbI 1

76 N3menenust cooO111ecTB — CyKLECCUU

77 [TpupogHBIE 5KOCHUCTEMBI. DKOCHCTEMBI 03€p H PEK. 1
DKocuCTEMBI MOPEN 1 OKEaHOB

78 [TpupoHBIE SKOCHCTEMBI. DKOCHCTEMBI TYH/Ip, JIECOB, 1
CTETICH, MTyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 Ypboskocucremsl. [Ipaktuueckas pabora «M3ydenue u 1 05
OIMCaHKe YPOOIKOCHCTEMBD» '

81 3akoHOMEpPHOCTH (HOPMUPOBAHHS OCHOBHBIX 1
B3aMMO/ICHCTBHI OPraHU3MOB B SKOCHCTEMAX
MexaHn3Mbl BO3JIEHCTBUSA 3arPsI3HEHUN Pa3HbIX THUIIOB

82 Ha CyOOpPTaHM3MEHHOM, OpPraHU3MEHHOM, 1
MOTYJISIITUOHHOM U 3KOCUCTEMHOM YPOBHSX

83 buocdepa — obmierutanerapuas 060g049Ka 3eMiIn 1

84 VYuenue B. U. Bepnaackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI 1

86 KpyroBopoTsl BemecTs 1 OMOTCOXUMHUYECKUE ITUKITBI 1

87 3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIIIH 1

88 YcToitunBoCcTh OMOChepsl 1

89 DKOJIOTUYECKUE KPU3ZUCHI U UX PUUUHBI 1

90 BosneiicTBue uenoseka Ha Ouochepy 1

o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTEIbHBINA U 1
KUBOTHBIN MUP

92 Oxpana npupo sl 1
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93 OCHOBHBIC IPUHIIUITBI YCTOWYHBOTO PA3BUTHS 1
YeIIOBEYCCTBA U TIPUPO,IBI

94 ParmonanbsHO€ TPUPOIOTIONB30BAaHUE U COXPAHEHHE 1
OMOJIOTUYECKOTO pa3Ho00Opasus 3emin

95 O6061menue o reMe «MUKPOIBOIIONUS U €€ 1
Pe3yIabTATHDY

96 O6061menue o Teme «Makpo3BoIIOIUS U €€ 1
pe3yabTATHDY

97 O6061mmenue o teme «IIpoucxoxaeHre u pa3BuTue 1
YKU3HU Ha 3eMJIe»

98 O6006mmenue mo teme «I[IpoucxoxaeHne yemoBeka — 1
aHTPOIIOTEHE3»

99 O06o001menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOUIECHUSX OPTraHU3MOB)

100 O6006menue mo Teme «OpraHU3Mbl U Cpesia 0OUTaHUS 1

101 O06001eHune 1Mo Teme «IKOJIOTHS BUJIOB U TOITYJISITHI

102 O606menue o Teme «buocdepa — rimodanbHas 1
HKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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