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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o y4yeObHomy mnpenMery "buosmorus" Ha ypoBHE CpemHEro oOIIero
oOpaszoBaHus pazpaboraHa Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06
oOpaszoBanun B Poccuiickoit @eneparumny, ®I'OC COO, Konnenuuu npenogaBaHus y1eOHOTO
npeamera «buonmorus» W OCHOBHBIX TMOJOXEHHU (enepaiabHOi paboueil mporpammbl
BOCIIUTAHUS.

OBIIASA XAPAKTEPUCTUKA NPEIMETA «BUOJIOI' USI»

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD).
Cormacao monoxenusim OPI'OC COO mnpodwibHble y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriy0IEHHOM YPOBHE, SBISIOTCS CriocoOoM muddepeHnnanud o0y4YeHusl Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To xe Bpems
KOKIBIA U3 3THX YYEOHBIX MPEIMETOB JOHKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3aJad, CBS3AaHHBIX C MpodopueHTanuen
o0yJaromuxcss W CTUMYJHPOBAHHEM HHTEpeca K KOHKPETHOM OO0JacTH HAy4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJNOTHEN, MEAMIIMHON, SKOJOTHEH, IMCUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1E€HHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €ro CTPYKTypUpPOBaHHE MO pas3eliaM M TeMmaw,
pacripesielieHue 10 Ki1accaM, peKOMEHAYET MOCIe10BaTeIbHOCTh H3yUeHHs yUeOHOro MaTepuana
C Y4Y€TOM MEXNPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBs3€H, JIOTHKM Yy4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTeH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmarojapst 4eMy IpPOCMAaTpUBAEeTCs  HANpaBJIEHHOCTh Ha  TOCIEAyIOUlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX HAa (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, HKOJIOTHIECKOTO MBIIUICHUS, MPEJCTaBICHUN O 3A0pPOBOM 00pa3e KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyJKarolled NpupoJHoi cpene. B mporpamme mo
OMOJIOTHH TakXe IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM
pesynpTaraM oOydeHHss W B (OpPMHUPOBAaHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaroluXcsi 10 OCBOCHHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeZHero o01ero oopazoBaHusl.

VYyeOunblil npeamer «buonorus» Ha ypoBHE cpeHEero oOuiero oOpa3oBaHMs 3aBEPIIACT
Ouonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH HA pacIIMpeHUe W YriTyOJeHne 3HaHUH
oOyyaromuxcs O JKMBOM TpUpPOJAE, OCHOBAX MOJEKYJISPHOW W KJIETOYHOM OHOJIOTHH,
SMOPHOJIOTUN U OUOJIOTHH Pa3BUTHS, T€HETUKHU, CEJEKIHH, OMOTEXHOJOTHH, HBOJIOLUOHHOTO
YUEHUS U DKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJArOTOBKY OOyYaromuxcs K TOCIEAYIOUIEMY MOJIYYeHUI0 OHOJIOTMYecKoro oOpa3oBaHUS B
By3aX U OpPraHU3aLUAX CpPelHEero MpodeccuoHanbHOro oopazoBanus. OCHOBY €ro CoJepKaHHs
COCTaBIISIET CHUCTEMa OWOJOTHUYECKUX 3HAHWH, MOJMYYCHHBIX MPH H3YYCHUU OOYYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 knaccax 3TH 3HaHUA MOTYYarOT pa3BUTHE. Tak, pacIIMPEHbI U YTIyOJIeHbI



Ouosornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpulax, OakTepusx, OpraHu3Me 4YeJIOBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKU3HM, [OINOJHUTEIBHO BKJIIOYEHbI OHOJIOIMYECKUE CBEICHUS
IIPUKIIAJHOTO U IOMCKOBOIO XapakTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npogeccu. Bo3moxkHa Takke MHTErpanus OMOJIOrMYECKMX 3HAHUH ¢
COOTBETCTBYIOIMMH 3HAHUSMH, IOJTYYEHHBIMU OOYUarOIIUMUCS IIPU U3YYEeHUH (U3UKH, XUMHH,
reorpadgun U MaTEMaTHKH.

Crpykrypa mporpammbl 1o ydeObHomy mnpeamery "buornorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M 3BOJIOLUOHHBIA MOJAXOAbl K HM3ydeHUto Ouosioruu. COrjgacHoO MM, M3y4aroTcs
CBOICTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUJIS JKUBBIX CUCTEM Pa3HOIO YPOBHs OpraHU3aluy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
wianeTsl. Tak, B 10 Kkimacce M3ydaroTCsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOrUM U OMOJIOTMU PA3BUTHUS, TEHETUKU M CEJNEKIHUU, OMOTEXHOJIOTUN U CUHTETHYECKOU
OMOJIOTHH, aKTyalUu3UpPyKOTCs 3HAaHUS OO0yYarolMXcs MO OOTaHUKE, 300JI0TUH, AHATOMMH,
¢usmnonorun yenoseka. B 11 kiacce m3y4aroTcsi 3BOJIIOIMOHHOE YUEHHE, OCHOBBI IKOJIOTHH U
ydeHue o ouocdepe.

VYuebublii mnpeamer «buonorus» npusBaH o0eceYUTh OCBOEHHE OOyYarOIIMMUCS
OMOJIOTUYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBUJI, JIKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHON KapTUHbI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, I[OMYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIIUXCS
HAYYHbIX JOCTH)KEHHUSIX, COBPEMEHHBIX HCCIIEOBAHUSAX B OMOJIOIMH, MPUKIATHBIX aCHEKTax
Ouonornyeckux 3HaHui. /[ pa3BUTUS U MOJJEp)KaHUS MHTEepeca 00ydaromuxcs K OMOIOruu
Hapsily €O 3HAYUTEIbHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COAEPKaHUU MIPOTPAMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJICHHS W Pa3BUTHS TOW WM MHOU
o0acTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOECKHBIX YUEHBIX B PELICHHE BaKHEUIIMX
OMOJIOTMYECKUX U HKOJIOTHYECKUX MTPOOIIEM.

HEJIN U3YUYEHUSA NPEIMETA «BUOJIOT'USD

Llens u3yuenus yue6Horo npeamera «buosorus» Ha yriyOa€HHOM ypoBHE — OBJIAJICHUE
00yyaromyMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHu3alMi >HUBBIX CHUCTEM
pasHoro paHra u NpuoOpeTeHre YMEHUH MCIOIh30BaTh STH 3HAHUS B ()OPMHUPOBAHUN MHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIIKEHUS OMOJIOTHYECKOro 00pa3oBaHus.

JlocTikeHue 1eiau u3ydeHus: yuyeOHoro npeaMera «buonorus» Ha yriayOGi€HHOM ypoBHE
o0ecrieunBaeTcsl pelIeHuEM CIIeIYIOIINX 3a/au:

OCBOCHHE  OOYYaIOIIMMHUCS  CHUCTEMbl  OMOJIOTHYECKMX 3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSX W IpaBUIIaX,
COCTaBIJIIOLIMX  COBPEMEHHYIO €CTECTBEHHO-HAY4YHYI0 KApTHMHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOIYJALHUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydvaroImuxcs ¢  MeTOAaMM  [O3HAHWS  KHUBOM  MPUPOJBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CEIIEKIINU, OMOTEXHOJIOTHH U CHHTETUYECKON
OMoJNIOTHMH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKHX HCCIeIOBaHUKH B J1aboparopuu M B IpHponae (HaONoaeHHe, H3MEpeHHe,
9KCHEPUMEHT, MOJEIIMPOBAHUE);



OBJIaJiIcHHE OOYYaIOIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATh U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TTOIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHAaBIMBAaTh CBSI3b MEXKAY pa3BUTHEM OHMOJOTMM H  COLHUAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMYECKUMH MIpOoOJieMaMU YeIOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOCH JNEATENIbHOCTH I10 OTHOLIEHUIO K OKpYXarolled HPUPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOLIMX JIIOACH; OOOCHOBBIBATH M COONIONATH MEPHI
npodMIaKTUKK WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayuyHble OTKPBITUS B 00JacTu
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSIMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMi €10 MpoOJIeMaMHu, METOJ0JIOTHEH OWOJIOrMYecKOro HCCIIeIOBaHUs, IMPOBEACHUS
OKCIIEPUMEHTAIBHBIX HWCCICJAOBAHUMA, peleHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIHTAHHUE Y OOYYArOIIMXCSl IEHHOCTHOTO OTHOIICHHs K JKUBOW MPHUPOJE B LEIOM U K
OTIIENbHBIM €€ O00BbeKTaM U SBICHUAM; (OPMHpPOBAHHE SKOJIOTHUECKOH, Te€HETHYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl NOBEACHUS B TPUPOJEC; MHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHue TMpaBUJl TOBEJACHUS B TMPUPOJIE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIMIMX JIOACH (COOMIONCHHUS Mep
npoQUIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BbIYAIHBIX CUTYaLUsAX MPUPOJHOTO M TEXHOICHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS
OMOJIOTMYEeCKUX 3HAHUN ¥ YMEHUH B IOBCEAHEBHOM KHU3HM;

CO3JaHME YCJOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUIUMHCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH mocienyromeMy IpodecCHOHATbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAMBUAYAJIbHBIMH HHTEpecaMH U MOTPEOHOCTAMHU
pEeruoHa.

MECTO YYEBHOTI'O IIPEIMETA «bUOJIOT'US» B YYEBHOM IIJIAHE

OOmiee ymucliO YacoB, OTBEACHHBIX Ha M3y4Ye€HHE OHOJOTMU Ha YIiyOJEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OO0s3aTeNbHBIM YCIOBHEM IMPH O0y4YeHHH OMOJIOTMU Ha yriyOJEHHOM YpOBHE SIBJISETCS
MpPOBECHUE J1aO0OpaTOPHBIX U TMpakTHUeckux pabor. Takke yuacthe oOydalOmMXcs B
BHITIOJTHEHUH TPOEKTHBIX M y4eOHO-UCCIIEOBATEIbCKUX  pabOT, TeMaTHKa KOTOPBIX
ONpEAENAETCS YUYUTEIEM Ha OCHOBE MMEIOIIMXCS MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEPKAHUE YYEBHOI'O IIPEIMETA «BUOJOTI'USI»
10 KJIACC
ConepkaHnue MPOrpaMMbl, BBIIECIEHHOE  KYPCUBOM, HE BXOJIUT B  IPOBEPKY
rocyJapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMeHnHas OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas wctopusi pa3BUTHS OHOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHnaMeHTalIbHBIE, NPUKIAIAHBIE U
IIOHUCKOBBIE HAYYHbIE UCCIIEIOBaHUs B OMOJIOTHH.

3HayeHne OuoJOrHMM B (DOPMUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIUICHHOCTH, OXpaHe
IIPUPOJIBI.

JleMoOHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ounosnoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CIIOKHOCTh H YHNOPSAOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPTaHHM3alUs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocepnsiil. Ilponeccsl, npoucxoasiue B KUBbIX crucTeMax. OCHOBHbIE NMPU3HAKHU >KUBOTO.
Kuzsp kak popma cymectBoBaHus MaTepuu. Hayku, n3ydaromiye »KUBble CUCTEMBl Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenne xuBbIX cucteM. Metoabl OGuonorndyeckoil Hayku. HaGmronenue, mamepenue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTME O 3aBUCMMOM M HE3aBUCHUMOU
nepemenHoi. IlmanmpoBanne skcnepumenrta. [loctaHoBka M mpoBepka rumote3. Hynesas
runote3a. [loHsTHE BBIOOPKH U €€ A0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HWY», «bHONOrMYeckne CUCTEMBD»,
«CBoiiCcTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluy KUBOM NpUpoab», «CTpoeHne KUBOTHON
KIeTKN», «TKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHUu3May,
«buoreornienosy», «buochepa», «MeTobl H3yUYeHHSI ) KUBOU MPUPOJIBI.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IS IPOBEICHUS HAOIIOACHNH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHuE Pa3IMYHBIX METOAOB NpPU H3YyUYEHUU KUBBIX
CHUCTEM.

Tema 3. buosnorus KjieTku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOTO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISpHOW M KJIETOYHOM OMOJIOTMU: MHUKPOCKONHMSA, Xpomarorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonusa. Bumanvnoe (npudicusnennoe) usyuenue Kiemox.

JdemoHCcTpaunu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl PacTUTEIbHbIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHMe€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPEryJIsALHUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeleCTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonoruueckue GpyHkimn 6enkos. [lpuonut.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHJIbl, OJUrOcaxapuibsl U monucaxapujpl. OOmumit
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢GyHKIMU
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornueckue ¢pynkuuu aunujos. OOmme
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KuCIOT. HykieoTuusl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6uonornuyeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crtpoenue moinekynbl AT®. Makpospruueckue cBsizu B Mmojiekyie AT®. buomornueckue
¢byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouosiorus: OMOXMMHYECKHE W OnOopu3NYECKHe HUCCIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekynl. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniexkcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoHCTpanun

[Toptpertsr: JI. [Tomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankmun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOH IPHUPOJE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KHBOU IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe OpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OeKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W IMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIHOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHMPOBAHNE DYKAPHUOTHUUECKOH KieTku. IlmazmaTrueckas MmemMOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomynponunaemocts MeMOpanbl. Pabora
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: sHpomnazmarndeckas cetb (DIIC), ammapat [Nombmxw,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TIpaHYJSpPHOTO peTuKkyiyma. Mexanusm nanpasnenus 6enxkoeé ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. [I'maakuii  (arpaHyssipHBIN)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBl  BBICIIMX
pacTeHUN.

Hemem0OpanHnbie opranousl kietku CtpoeHne M (QyHKUIHMHM HEMEMOpPAHHBIX OPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpogpunamenmsoi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHBIX KIEeMmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE M (PYHKLHUH.
Snepublii GenkoBbl MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapaKTEPUCTHKA  KIETOK  JYKApUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOIA).

JleMoHCTpauMu

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



Tabmumpl 1 cxembl: «CTpoeHHE SYKApUOTHYECKOW KIETKW», «CTpOEHHE >KHUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUN», «Snpo», «CtpoeHune
IIPOKAPUOTUYECKOMN KIIETKM.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XKMBOTHBIX
KJIETOK, MUKpOMpernaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpaHbD».

JlaGopatopHasi padora «VccienoBanue Ija3Moiin3a U ACIIa3M0JIM3a B PAaCTUTEIbHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX)».

Tema 6. O0MeH BellecTB U NpeBpallleHUe JHEPTHH B KJIeTKe

AcCUMWISINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOQHBIA U  reTepoTpodHBIA. YdyacTue KHUCIOpoAa B OOMEHHBIX  IIpoIeccax.
OHeprerudeckoe obOecrnieueHue kierku: npespamieHue ATd B 0OMEHHBIX IpolEcCax.
@epMeHTaTUBHBIM XapakTep peaklUMid KJIETOYHOro meradonuszma. DepMeHTbI, UX CTPOCHHE,
cBoiictBa u MexaHusMm geiictBus. Kodepmentsl. OTnuuus (EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benKu-akTUBAaTOppl W OEIKU-UHTHMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKHX BEIIECTB B KieTke. POTOCUHTE3. AHOKCUSEHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparouwjue nueMeHmsvl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponp xmopormnactoB B mporecce (oTtocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
Brnusiaue pa3nuvHbIX (akTOpPOB Ha CKOPOCTH (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOLIHE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUs U MX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAUTENH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl YHEpPreTudeckoro oodmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETIIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JibIXaHue. Poilb MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiimpoBaHHE.
Onepeusi membpannoeo zpaouenma npomonos. Cunmes ATD: paboma npomonnoii ATD-
cunmaswl. llpenMymiectBa a’poOHOrO MmyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
D hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpr 1 cxembl: «DoTOCHHTE3», «IJHEpreTHdeckuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000PY/JOBaHHUE JJISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladopaTtopnasi paGora «M3ydeHune KaTaTUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopaTtopnas paGora «l3yueHne (epMEHTATHUBHOTO pacLICIUICHUs MEepOKCUaa
BOZIOPO/IA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX».

JladopaTopHasi padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3a U XEMOCHHTE3a».



JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOIKEHUS U JBIXaHUS.

Tema 7. HacieacrBeHHasi HHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKLMIX MATPUUHOIO
cuHTe3a. Peanmmzanms HaciaeacTBeHHOM uWHQopmanuu. ['eHeTHYeckWii KOj, €ro CBOMCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
aHTUIApaIEIbHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OunocunTese Oenka. YcimoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeruu 2enoe. OpraHuzanus reHoMa y MpoKapuoT U
9YKapHOT. Perymisiuus akTHBHOCTH T€HOB y mpokapuoT. ['umote3a omepona (®. XKako0, XK.
Mano). Monekynapnvle mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2eno. Perymsius 0OMeHHBIX MpolieccoB B KieTke. KiieTounslii romeocTas.

Bupycel — HekeTouHbIe ()OPMBI KU3HH U OOJIMTAaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn J{HK-cooeporcawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycubpie 3aboneBanusi uenoBeKka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COIMAIbHBIE U METUIIMHCKHUE TPOOJIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu b6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarm».

IIpakTuyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. 7 Ku3sHeHHBIH IUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
mpoiieccoB, npoTtekaronux B uatepdasze. [loaroroska kietku k aeneHuto. [IpecuHTeTHUECKUA
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTEepQa3bl.

Matpuunsiii  cunte3  JIHK -  pemnmukanmsa. [lpunnunsr  permmukanmm  JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUICIBHOCTh. MeXaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIN HAabOp KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M rariouIHbIH HaOOpBl XPOMOCOM.
['omonoruynsie XxpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenne kimetku — mMuto3. CTaguyu MHUTO3a W MPOUCXOJAIINE B HUX MPOIECCH. THITBI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynsiius mMuTOTHUECKOTO IMKIa KieTkdu. [Iporpammupyemasi KjieTodHass THOenb —
arnonTo3.

Knerounoe s1po, XxpoMocombl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl nponugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemka» — obuounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanun

Tabmumpl 1 cxeMbl: «KW3HEHHBIM UK KIETKH», «MHuTO3», «CTpoeHHE XPOMOCOMY,
«Pennmukanms JJHK».



OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpoIpenaparbl: «MUTO3 B KJIETKaxX KOpeIiKa
JTyKay.

JlabopaTopnasi paGora «/3ydyeHre XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JladopaTopnasi padora «HaOmoneHrne MuTo3a B KJIETKaX KOHYMKA KOpelika Jiyka (Ha
TFOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonormdeckoe  pazHooOpazue  opraHu3moB.  OIHOKJICTOYHBIC, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJCATEIIbHOCTH OJAHOKIJIETOYHBIX OopraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHBIE IPUOBI, OJTHOKIIETOYHbIE BOJOPOCIH, IpyTrue MpoTHCThl. KoronuansHeie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeil: oOpa3oBarenbHas, IOKpPOBHas,
IPOBOJIAIIAsI, OCHOBHAsA, MexaHW4eckas. OCOOEHHOCTH CTPOCHUs, PYHKIMH M PaCIOI0KECHUS
TKaHEW B OpraHax pacTeHUM.

TkaHu JKUBOTHBIX M  YelOBeKa. TUIbl JKUBOTHBIX TKaHEW: SIUTEIUalIbHa,
COCIMHUTENbHAS, MbIIIeuHas, HepBHAas. OCOOCHHOCTH CTpOEHUs, (QDYHKIMHA M PACIOIOKEHHS
TKaHEW B OopraHax >KMBOTHBIX U U€JIOBEKa.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIUU OpraHoB U CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX KUBOTHBIX. Hapy>kHbIi 1 BHyTpeHHUH ckeneT. CTpOCHUE U THITbI COSAMHEHUS
KOCTEM.

JIBikeHue opraHusMmoB. J[BUXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTHUKOBOE, PECHHYHOE. [IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUMH: TPONHU3MbI M HACTHM.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX M UelOBeKa: MbllieuHas cucrema. Pednekc. CkeneTHbie
MBI U UX paboTa.

[lutanue opranu3zmos. [lormomenure BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusamu. [IutaHue >KMBOTHBIX. BHYTpPHUIOIOCTHOE M BHYTPHUKIETOYHOE IMIIECBAPEHUE.
[TuTanne MO3BOHOYHBIX KUBOTHBIX. OTHeNbl MUIIEBapUTENbHOrO Tpakrta. [luieBapurenabHbie
xenessl. [InmeBapuTenpHas cucTeMa 4elloBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jpixanue xuBoTHbIX. [{uddy3us razos yepes
MOBEPXHOCTh KiIeTku. KokHoe npixanue. [[pixarenbHas moBepxHOCTh. JKaGepHoe u JIErouyHOe
JpIXaHue. JIpIXaHWe NO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. JBOJIOLMOHHOE YCJIOKHEHHE
CTPOCHUs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTemMa ueloBeKa. MexXaHu3Mm
BEHTWISIIIAM JETKUX Y NITUI] M MIEKONMUTAIOIMUX. Perynsanus apixanus. [[pixarenbHbie 00bEMBI.

TpaHcnopT BemecTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuM. TpaHcmopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOCHas cucrtema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpAIlEHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opraHu3MoB. Beigenenwe y pacrteHuil. BwlneneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbel BbigeneHus. DumibTparus, cekpenus U obpaTHOe
BCachIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BblAeTIeHUs. CBA3b MOJOCTH Tela ¢ KPOBEHOCHOU
Y BBIIETUTEIBHON CUCTEMaMU. BplneneHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. [loukwm.
Crpoenue u pyHkunonupoanue Hedpora. OOpa3oBaHHE MOYH Y YEITOBEKA.
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3ammuTa y OpPraHu3MOB. 3alliTa y OJHOKIETOYHBIX opraHu3moB. Cropel OakTepuil u
LMCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa naccCuBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3aluTa y MHOTOKJIETOYHBIX KMBOTHBIX. IIOKpOBBI M X IPOM3BOAHBIE. 3alllUTAa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIeTOYHBIH M TyMOpajdbHBII HMMMYHHUTET.
Bpoxnaéuuelii u npuOOpeTéHHBIM  cneunuueckuié UMMYHHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro nmmynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpokXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

Pa3apaxkuMocTe M peryisiiuss y OpraHu3moB. Pa3ipaxuMocTh y OJHOKIETOYHBIX
opranusmoB. Takcucel. Pazgpaxxumocts U perynsauus y pacTeHuil. PocToBble BemecTBa U HUX
3Ha4YCHMUE.

HepBHast cucrema u pediexkrtopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO)KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTIEibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexc n pednexropras mayra. besycnoBuble n
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryisiusi M SHIAOKPUHHAs CUCTEMa JKUBOTHBIX U 4yenoBeka. JKeresbl
OHJIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. /[lelicTBUE TOpMOHOB. B3auMOCBsI3b HEpPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpanuu

[Toptpert: . II. 11aBnoB.

Tabmuipel U cxembl: «OIHOKIETOYHBIE BOAOPOCHH», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepumn», «lIpocreiimmey, «Opranbl LBETKOBBIX pacTeHui», «CHucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpEeHHEE CTpOEHHME HACEKOMBIX», «TKaHuU pacTeHHi»,
«Kopuesble cuctembl», «CtpoeHue credis», «CTpoeHHe JIMCTOBOW IUTACTHHKMN», «TkaHM
KUBOTHBIX», «Ckener denmoBekay», «llumeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/lpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «Mplmeunas cucremay,
«BpienurensHas cucrema», «DHIOKpUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHele», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOUYHBIX
KUBOTHBIX», «CTpoenue runps», «CTpoeHHE IIaHapuW», «BHYyTpeHHEE CTpPOEHME 10KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHasg cucrema nrTuny», «HepBHas cucrteMa MIIEKONUTAOLINX,
«HepBHas cucrema uenoBekay, «Pediuekcy.

Ob6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOINpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHeH, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKUBbIE
AK3EMILISPbl KOMHATHBIX PACTeHMM, repOapiu pacTeHUI pa3HbIX OTAEJIOB, BIAXKHBIE MpenapaThbl
KHUBOTHBIX, CKEJIETHI TI03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyIoBaHHE [UIg JEMOHCTPAllMd IMOYBEHHOIO M BO3AYIIHOTO THMTAaHUS pacTEHHH,
paclleruieHdsl Kpaxmajia U OenkoB 1oj JeicTBUeM (epMeHTOB, 00OpyAOBaHUE st
JEMOHCTpPAIIMH OTBITOB M0 U3MEPEHMIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHHM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopnasi paGora «/3ydyeHne TKaHEel pacTEHUN.

JladopaTopHas padora «/3ydeHne TkaHeH KUBOTHBIX).

JladopaTopnasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHHS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTraHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U 10JI0Boe. Buabl
0ecrooro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYIISIIMS, (hparMeHTalus, KJIOHHPOBAHHUE.
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[TonoBoe pasmuoxeHue. llonoBeie KieTku, Wik rameTbl. Meio3. Craguu Menosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe pasutrue. Il'ameroreHe3 y IKMBOTHBIX. [lonoBble  Jkenes3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieToK. CnepmaroreHe3 u oorene3. CTpoeHHE IMOJIOBBIX
KJICTOK.

OmtoioTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy’kKHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOrHs — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaguu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JIATyIIKH). Jpobienue.
Tunsl apobnenus. [emepmunuposanuoe u nedepmunuposarnnoe opodnenue. bracmyna, munvl
onacmyn. OcoOEHHOCTU IPOOJICHUSI MIIECKOMHUTAIOIMIUX. 3apOJIBIIIEBbIE JIUCTKU (TacCTPYJIALINA).
3aknaZKka OpPraHoOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiMsSHUE YacTel
pa3BHBaroOIIErocst 3apojpliia (3MOpUOHANbHAS WHAYKIMS). 3akjajka IjIaHa CTPOCHUS
JKUBOTHOTO KakK pe3yibTaT HEpapXUUYeCKUX B3aUMOJEWCTBUI reHOB. BuusHue Ha
SMOPUOHAIIBHOE PA3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmeHBIE mepuon. Ilpsmoe u Hempsimoe
pa3ButHe. Pa3ButHe ¢ Meramopdo30M y OECIO3BOHOYHBIX M TIO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOro W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta XUBOTHBIX. akTOpbl PETyJSIIUU POCTAa KUBOTHBIX U 4esoBeka. Craguu
NOCTAMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M yesoBeka. [leprojpl OHTOreHesza 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

PasmHoxeHue u paszputue pactenuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OmiogoTBOpEHHE M pa3BUTUE PACTUTENbHBIX OpraHu3MoB. J[BOWHHOE OIIONOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBI PEryJIsLUN OHTOTE€HE3a Y PACTECHUH U )KMBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuupl 1 cxeMbl: «BereratnBHOEe pa3zMHOKEHHE», « THUIIBI OECIIONIOr0 Pa3MHOKEHUS,
«Pa3MHOXeHnE XnaMHIOMOHaAb», «Pa3mMHOXkeHME IBrieHbl», «Pa3MHOXEHHE THAPBD),
«Meiioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMAaTO30UIay,
«OcHOBHBIE CcTaiuMu OHTOreHes3a», «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuTHe Malickoro
Kykay», «Pazsurne capanum», «PasBurne narymku», «/[BOMHOE OIJIOOTBOPEHHUE Y IBETKOBBIX
pacteHni», «CTpoeHHE CEeMSH OJHOAOJIBHBIX M JIBYJOJBHBIX PAcTeHUN», «KM3HEHHBIM LHKII
MOpPCKOM  KamycThl», <«OKM3HEHHBII HUKI MXa», <«OKU3HEHHBIH IUMKI MNanoOpOTHUKAY,
«Ku3HeHHBIN UK COCHBD.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIpenapaThl SIMIIEKIETOK U CIepMaTO301 0B,
Mozelb «L{uKII pa3BUTHS JIATYIIKIY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTuyeckass padora «BpIsBIeHNE TPU3HAKOB CXOJICTBA 3apOJBIIIEH O3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB
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Hcropusi cTaHOBIIEHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX Yy4Y€HBIX B pa3BuUTHM reHetuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJbTEPHATUBHBIC NPU3HAKH, IOMHHAHTHBII M PpELECCUBHBIH IPHU3HAK, T'OMO3MUIOTa,
reTepO3UroTa, YMCTas JIMHUS, TUOPUAbI, reHOTHN, (GeHorur. OCHOBHBIE METOJbl TC€HETHUKU:
rUOPUA0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JemMoHCTpauMu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Kosnsuos, H. . Basunos, A. H.
Bbenosepckuii, I'. . Kapnieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmue! u cxeMbl: « MeTo bl TeHETUKI, «CXEeMbI CKPEUTUBAHUS.

JlabopaTopnasi pa6ora «/Ipo3oduia kak 00HEKT FTeHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB nepBoro nokoneHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus npu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupyromiee  ckpemiuBaHue.  [IpoMexyTouHbli  XapakTep — HaclleJJOBAHMS.
Pacensienue npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. [{uToI0rnYecke 0OCHOBBI AUTMOPUTHOTO CKPELIUBAHUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOE Hacle10BaHNe
T€HOB, HApYLICHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENEHUS IMosla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLETIJICHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JICHCTBHE TIE€HA.
MHoxecTBEHHBIH auienu3M. B3auMmoneicTBue HeaulenbHBIX TE€HOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxkKe
(U3MOJOTMUECKUX MPOIECCOB, TMOBEJEHMS W KOTHUTUBHBIX (YHKUMN. ['eHeTmueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpOOHOM». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHON nH(popMaluu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpl u cxemsl: «IlepBbiii 1 BTOpO 3akoHBI MeHmens», « Tpetuit 3akon Menuens»,
«AHanuzupyolee ckpeuBanue», «Henomnoe nomunupoBanuey, «ClienjaeHHOe Hacae10BaHue
NPU3HAKOB y po3oduisy, «I'eHeTnka nona», «Kapuotun yenoseka», «Kapuotun apo3oduis,
«Kapuorun ntunps», « MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBie reHoBy.

OOGopynoBaHue: MOJIETh JJI JTEMOHCTPAIIMN 3aKOHOB €IWHOO00pa3us THOPUIOB TIEPBOTO
MOKOJIEHUS! W paclleryIeHus] NPU3HAKOB, MOJENb AJs JEMOHCTpallMM 3aKOHa HE3aBHCHMOTO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMH CLEIUIEHHOTO HACJIEI0OBaHMs ITPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumnar.

IIpakTuyeckass pa6ora «/3ydeHune pe3ynbTaTOB MOHOTHOPUAHOTO CKPEUTUBAHUS Y
JIPO30(UITBD».
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IIpakTuyeckass padora «V3ydeHue pe3yabTaTOB IUTHOPHIHOTO CKPEUIUBAHUS Y
JPO30(DUITBD».

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHoturna u cpenbl npu QGopmupoBaHuu ¢eHotumna. M3MeHYHBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWMYECTBEHHbIE NpPHU3HAKUM. Buael  M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJIEACTBEHHAs.

MoaudukaronHas U3MEHUYUBOCTb. Ponb cpeasl B GOpMHPOBAHUU MOIUPUKAIIIOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuoHHbIN pan ¥ BapuanuoHHas kpusas (B.
HNoranncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enorunuueckass H3MEHUYUBOCTL. (CBOWCTBA T'E€HOTUIIMYECKOM W3MEHYHUBOCTU. BUIBI
TeHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KoMmOnHaTuBHas M3MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
M3MEHYUBOCTU. POy KOMOMHATUBHOM M3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOTr0 pPa3Hoo0pa3us
B IIpE€JIeNIax OJHOTO BU/IA.

MyTanmonHass M3MEHYUBOCTh. Buapl MyTaumii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CHoHTaHHbIE W WHAYUMPOBAHHBIE MYTAaLMHU. SIAepHbIE U IUTOILIA3MAaTHYECKUE MYTallUH.
Comaruueckne W MoOJoBble MyTauud. [IpuunHBl BO3HUKHOBEHMS MyTaunuil. MyTareHsl U UX
BIIMSHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHUX
panoB B HacienctBeHHoW wu3meHunBoctd (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTh H
HaCJIEeICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JleMoOHCTpanuu

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuel U cxembl: «Bumasl u3MeHUHMBOCTH», «MoaubukanoHHas H3MEHYHBOCTHY,
«KoMOuHaTUBHAasT ~ M3MEHUYMBOCTB»,  «Meito3»,  «OmrogorBopenuey»,  «['eHetudeckue
3a00JeBaHus YeIoBeKa», « Buasl MyTanuiiy.

O6opynoBaHue: XuBble U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTeHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TMUHBIMU BUIaAMU U3MEHUYUBOCTH.

JladopaTtopnasi pabora «lMcciemoBanue 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
M3MEHYUBOCTH. [ToCTpOoeHNE BApUAILIMOHHOTO PsAJIa U BAPUAIMOHHON KPUBOIN».

IIpakTuyeckas padora «MyTanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuorun uemoBeka. MexayHapo/Hass MporpamMma HUCCIEAOBaHHMS T€HOMa 4YelOBEKa.
MeToapl U3y4eHHUs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IUTOTCHETHICCKUN,
MONYJIAIIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeThnueckuil. COBpEeMEHHOE OIpe/esieHue
TE€HOTHIA: TOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM yucie ¢ nomoibto [THP-
ananm3a. HacneactBennbie 3a0oeBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HM YeIOBEKa.
bonesnn ¢ HacneACTBEHHOW MPEAPACIONOKEHHOCTRI0. 3HAYEHWE MEIWIIMHCKONW TE€HETHKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00NieBaHU YenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [IOHATHE «T€HETHYECKOTO Tpy3a». DTHUECKUE aCIEKThI
MCCJIEI0BaHMI B 00JIACTH PEeIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (GakToOphl MOBBIIEHHON YYBCTBUTEIHLHOCTH YEIOBEKa K (PU3MUYECKOMY H
XUMUYECKOMY 3arps3HEHUI0 OKpYKarollel cpeabl. ['eHeTHueckass MpeapacrnoiaokKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JleMoHCTpauMu
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Tabmuuer u cxembl: «Kapuotun udenoBeka», «MeToabpl U3yueHUS] TE€HETUKH YEJIOBEKay,
«I'enernueckre 3a00JI€BaHUS YEIOBEKAY.

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHON.

Tema 15. Cesiekniusi OpraHu3MoB

JoMecTukanusi U CeJeKIus. 3apOoXKICHHUE CEJIEKIUU W JoMecThkanuu. Ydyenue H. .
Baunosa o LleHTpax mporCcX0XACHUS 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexumu
B CO3JaHUM COPTOB pacTeHUW U 1opox KUBOTHBIX. CopT, nopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PAJOB B HacieACTBeHHOM m3meHunBoctd H. M. BaBunosa, ero 3HaueHue s
CEJICKIIMOHHOM paboTHI.

MeTto1bl ceneKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MAacCOBBIM U MHAWBHIyaJIbHBIM.
Oranbl KOMOWHAIIMOHHOHN cenekiuu. VcmpiTaHue mpou3BoAuTeneil mo motroMctBy. OTOOp MO
TEHOTUITY C TIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ[ CENEKIIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHH MyTareHe3 KaK HMCTOYHHK MYyTalud y KyJbTYPHBIX (OPM OpPTraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomOuHaHTHbIX JIHK s
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jijisl CEJeKIUH.

[Tonyyenne monmuruionoB. BHyTpuBHIOBas ruOpuanzanus. bIu3kopoacTBEHHOE
CKpelIrBaHue, WM HHOpuauHT. HepoacTBeHHOE CKpeuIMBaHue, WM ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas ruOpuaU3alvs.
[Ipeogonenune Oecruiogusi MEXBHAOBBIX THOpUAOB. JIOCTHMKEHHSI CENEKLIUU pACTeHUU U
KUBOTHBIX. «3€1EHas pesooYusL.

CoxpaHeHHEe U HU3YUYEHHE T'€HETUUYECKHX PECypCOB KYJIbTYPHBIX PAaCTEHMH M UX JAMKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPHUIOB CEIIbCKOXO3HCTBEHHBIX KYNbTYyp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX Uoell U
NnepCneKmuBHbIX MexHoI02UlI.

JleMoHCTpanun

IToptpetsr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpanenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxeMbl: «L{eHTpbl IPOMCXOXKAECHUS U MHOT00Opa3usl KyJIbTYPHBIX pacTeHUiD»,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CEIEKLMUWY,
«Otnanénnas rubpuan3anus», « MyTtareses.

JlabopaTopnasi padora «/3ydeHune cOpToB KyJbTYypHBIX PAaCTE€HHI U MOPOJ JTOMAIIHUX
YKUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHrne METOJI0B CEJIEKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHui».

Ikekypeusi «OCHOBHbIE METO/bI M JIOCTHXKEHHUS CEJEKIMH PAacCTeHH U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, MJIEMEHHYIO (hepMy, COPTOUCHBITATEIbHBIH yYacTOK, B TEITUYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTEeXHOJI0TUA M CHHTeTHYeCKasi OMO0JIOr U

OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTMH, — KIIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBl, HUX XapaKTepUCTHKA. TpaaulloHHas OWOTEXHOJIOTUS: XJeOomeueHue,
NOJyYeHHE KUCIOMOJOYHBIX MPOIYKTOB, BUHOJene. Mukpoouonornueckuit cuure3. OOBEKTHI
MUKpoOrosornyeckux Textosoruii. [IpousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.
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Co3naHye  TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANPABICHHOIO  U3MEHEHUS U
KOHCTPYUPOBaHUSI T€HOMOB C LIEJIbIO MTOJIy4EHHsI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAILINUX
HE BCTpEYAIOIIMEcs B MPUPOJIe ONOCUHTETUYECKHE MTYTH.

Kinerounas umHxeHepus. MeToapl KyibTypbl KJIETOK M TKaHEH pPacTeHUN MU >KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuaudzanus U coMaTH4eckuil smOpuorenes. lcmonb3oBaHue
TalvIOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMsST SHLEKIETOK M KIOHUPOBAHHME >KMBOTHBIX. MeETON TpaHCIUIaHTAUUU SAep
KIETOK. Texuonocuu 0300poseieHus, KyIbmMUUpOBaHUus U MUKPOKIOHANbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U I'eHHas UHkeHepus. VICKyCCTBEHHBIM CUHTE3 I'eHa U KOHCTPYUPOBAHHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJOTUYECKHE M OSTHYECKHE MpoOJIeMbl Te€HHOU
WUHKXEHEPUU.

Menuuunckue ouorexnosnoruu. [locrrenomnas uudposas meauiuua. [11[P-auarnoctuka.
MeTa0o0MHBIN aHAIN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepamus paka. 3D-
OnommxeHepusi s pa3paboTku  (QyHAaMEHTAIbHBIX OCHOB MEIWIMHCKHX TEXHOJOTHIA,
CO3/7aHMSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPUHTUHIA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Cozanue BEKTOPHBIX BaKLUMH C LETIbI0 OOecreyeHus] KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MeXaHu3MoB (yHKimonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMAcHbBIE 32a00JIEBaHMSI YETTOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuiet u cxembl:  «Vcmonp3oBaHME  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
POU3BOJCTBEY, «KieTouHas nHxeHepus», «['eHHas HHKEHEepUsI».

JladopaTopnasi padora «/3yueHne 00beKTOB OMOTEXHOIOTHI).

IIpakTuyeckas padora «llomyyeHne MOJIOYHOKHUCIBIX MPOLYKTOBY.

IKeKkypenst «brnoTexHosorus — BaxxHeias Npou3BOAUTENbHASI CUJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apo:xaenne u pa3BuTHE IBOJIONMOHHBIX NPeACTABJICHUH B 0M010THHI

OpomononHas teopus Y. Jlapuna. [Ipennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKH3HB
W Hay4dHas fearenbHocTs Y. JlapBuHa.

JBuwxymme cunel dBomronuu  BuAoB no Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHsI OpPraHU3MOB, HACIIEJACTBEHHAas: HM3MEHYMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunrerndyeckoid Teopun 3Bostounu (CTI). HeliTpanbHas Teopust HBOJIOLUH.
CoBpeMeHHas HBOJIOLMOHHAs OMONOTUs. 3HauU€HHE HBOJIOLHOHHONW TEOpuU B (POPMUPOBAHUH
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kioswe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoid npupoasl (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m GOpMHUpPOBAHUS TPHUCIOCOOJIECHUNH y pacTeHUd u
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®KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nmyremectsus Y. lapsunay, «Haxoaku Y.
HapBuna», «®opmbl 60pbObl 3a cymecTBoBaHue», «Ilopomsr romy6eit», «Muoroobpasue
KYJBTYpHBIX (hopM KamycTbD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS IBHXKYIIUX CHUJI 3BOJIOLUN», «OCHOBHBIE
MOJIO’KEHUS CHHTETUUECKOM TE€OpUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonusi 4 eé pe3yJbTaTbl

[Tomynsiuuss kak 3jeMeHTapHas eAuHULA 3BoolMHU. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nonyssiuil. 3menenue reHooH1a MOMyJIsIHH KaK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro pasHoBecust J[x. Xapmau, B.
BaitaOepra.

OnemeHTapHble (HAKTOPHI (IBMIKYIIME CHJIBI) HBOJIONUH. MyTalMOHHBIA MpoIecC.
KombOunaruHass u3mMeHUnMBOCTh. [lpeii) reHoB — ciyuaiiHble HeEHamNpaBlieHHbIE W3MEHEHUs
yacToT ayuienedl B momymsuusx. Oddext ocHoBarens. IDghgexm Oymuvliounozo copaviuiKa.
CHuoicenue eenemuuecko2o paznoodpaszus. npudunsl u cireocmeus. Illposenenue s¢hgexma
Opetiha 2enos 6 Oonvwux u marvlx nonyasyusx. Murpanuu. V3onsmus MOMyJISIA:
reorpaduueckas (IpocTpaHCcTBEHHAs ), OMoIornyeckas (penpoayKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBisttomuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
oTOopa: JIBMXKYLIUHN, CTAOWIM3UPYIOIMH, paspbiBatouuil (au3pyntuBHbii). IlonoBoit oTOoOp.
Bo3HMKHOBEHME U HBOJIIOLKS COLIMATILHOTO ITOBEACHUSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KakK pe3yJbTaT MHUKPOABOJIIONWU. BO3HHKHOBEHUE
MPUCTIOCOOIeHU y opraHu3MoB. ApomMopdo3sl U uanoaaantanuu. [Ipumeps! npucnocodneHuit
y Opranm3MoB: Mopdonorndeckue, (QHU3NOIOrHYECKHe, OWOXMMHYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHue kak pe3yabTaT MHKpPO3BOJIOLMU.
M3onsanuss — ximrodeBoil akrtop BupooOpazoBanus. IlyTm M cmocoObl BHI000Opa3OBaHMSL:
ajuionarpuieckoe  (reorpaduyeckoe), CUMMATpUUecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBONIOIMOHHBIX IPOIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIONMOHHON OuoOJOrMM B  pa3paboTKe HAyYHBIX METOJIOB COXPAaHEHUS
O6unopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
(bopMHUPOBaHMS YCTOMIMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «IlOMyIAlnOHHAsI CTPYKTYpa BUIA»,
«Cxema mposBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmKyIue CHIIBI  DBOJIIOIIUNY,
«OKOJOTHYECKass M30JSIIMs MONYJSAIMA ceBaHCKOM (dopenny», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHHIIBI 1aypcKoi», «lomyasioHHbIE BOJTHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(CxeMa NeWCTBUS €CTeCTBEHHOro otOopa», «®PopMbl OOpbOBI 3a
CYILLIECTBOBaHHE, «MHycTpuanbHbIi MEJTaHU3M», «Kusble HCKOIIaeMbIe,
«IToKkpoBUTENBECTBEHHAsT OKpacka >XHMBOTHBIX», «lIpemympexnaromias okpacka >XHBOTHBIX»,
«®Duznonoruueckue agantanun», «IIpucnocoOieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buga», «Bunbpl-nBoiinukn», «CTpykTypa Buaa B mnpupoge», «CrocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BHI00Opa3oBaHHE TpEX  BUIOB  JIAHABIIICH»,
«DKOJIOTHUECKOE BHJI000pa3oBaHMe BHJIOB CHHHUL, «llomummonasl pactenmii», «KamyctHo-
pelleuHblil THOPUI.
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OGopynoBaHue: TepOapr pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydesia MTHUIl U 3BEpei C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydena NTHUIl U 3Bepeil pa3HbIX BHIOB, repOapuu
pacTeHHi OJIN3KUX BUIOB, 00Pa30BaBIIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

JladopaTopHasi padoTa «BrIsiBJICHHE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JladopaTopuasi paGora «lIpucrmocoOneHuss OpraHu3MOB W HMX OTHOCHUTEJbHAs
1EJIECO00PA3ZHOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonus U eé pe3yabTaThbl

Mertonbl n3yueHus MakposBoonuu. [laneoHTonornyeckue MeTopl U3y4EeHHs! SBOJIIOLIH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

Buoreorpadpuyeckne meronasl wusydeHus sBoionuu. CpaBHeHue ¢uopbl U (QayHbI
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue odnactu 3emian. BUabI-DHIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTUYECKUE METOABI U3YUYEHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAIOrMYHbIe OpraHbl. Py uMeHTapHbIe Opranbl U aTaBU3Mbl. MoJiekyspHo-
reHeTUYeCKrne, OWOXMMHUYECKHE ¢  MaTeMaTH4YeCKHe METOAbl HM3yYeHHUs  HBOIIOLHUU.
['omonoruynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHYECKHX JEPEBHEB.

XPpOMOCOMHBIE MyTal[M{ U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBWia) OdBOMONMU. [lpunyun  cmeHvl  YHKYuULL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JdeMoHcTpannmn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkenb.

Tabmuiel U cxeMbl: « DUIOTCHETUYCCKUH PSJT JIOMIATN, «APXEONTEPHUKC, «3BEpo3yOnIe
aepsl», «Crerouedansy, «Punnodure», «CemMeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emnny, «llpeiid KoHTHHEHTOBY, «PenukTel», «HavanpHble CTaguu SMOPHOHAIBLHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», «[ OMOJOrMYHbIE W  aHAJIOTHYHbIE  OpraHb»,
«PynumeHTb», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI YelIOBEKa W IIUMIAH3e», «lJ1aBHBIE
HalpaBJIEHUs 3BOIIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKH HMCKONAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyJAMMEHTapHbIX OpraHOB M aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue u pa3BuTHE JKU3HU HA 3emJie

Hayunble rumoTe3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEepMus.
JloHayuHble TpPEICTaBICHHUSI O 3apOXKACHUU JKU3HMU (KpealnoHHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHHUs KU3HU U €€ onpoBepxkeHne onbitamu . Penn, JI. Cnamrannanw, JI. [Tacrepa.
[TponcxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHUYecKkoi »BostonHy. [InanerapHas (reosoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmmepa u I'. Opu. O6pa3oBanue monmmepoB u3 MoHOMepoB. KoarepaTHas
runote3a A. M. Omapuna, rumore3a mnepBuuHoro OyiboHa Jx. XomnaelHa, reHeTHdeckas
runore3a I'. Meémnepa. Pubosumbr (T. Yek) u rumore3a «vupa PHK» V. TunGepra.
®opmupoBaHue MeMOpaH ¥ BO3HUKHOBEHHE TPOTOKIETKH.

Hcropuss 3emmm u Metonael €€ wusyuyeHus. lickomaembple OpraHM4ecKue OCTaTKH.
['eoxpoHonorust u e€ Meroasl. OTHOcUTenbHass M aOCOJIOTHAasE  TE€OXPOHOJIOTHS.
['eoxpoHOIOrMUEcKast IKaja: 30Hbl, IPbl, IEPUOBI, JTTOXH.

HavanbHble 3Tanel opranndeckoi 3Boitound. [losiBneHne u 3BOJIIOLMSA NMEPBBIX KIIETOK.
Oponronusi Meraboiu3Ma. Bo3HukHOBeHHE MepBbIX 3KocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
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OMOTUIEHKM KaK aHajor TepBbIX Ha 3emie coolmiectB. Ctpomaronuthl. [IpokapuoTsl u
JYKapHOTBHI.

[Ipoucxoxaenure 3ykapuoT (CUMOMOTeHEe3). DBOIIOIMOHHOE MPOUCXOXKICHUE BHUPYCOB.
[IpoucxoxnaeHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIHIl
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl pPACTCHUH.
Beixon pacrenuii Ha cymry. IlosBieHue CHOpPOBBIX PAacTCHUM M 3aBOCBAHUE HMH CYILH.
Cemennble pactenus. [IporcxoxaeHne BETKOBBIX PACTEHUM.

OcHoOBHBIE 3Tallbl 3BOJIIOIUHM XKUBOTHOIO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpI0BbIE
KUBOTHBIC. JKH3HBb B BOJIC. DBOIIOIUS O3BOHOYHBIX. [Iponcxoxaeane aMmpuOuii U penTuiuii.
[Tpoucxoxaenue miekonuralmux U ntul. [lpuxHnun kiarodeBoro apomopdosa. OcBoeHHe
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie M0 3paM U MEepUoAaM: apXxeu, MpoTepO30H, Maaeo30il, ME3030H,
KaifHo30M. OOmias XapakTepHCTHMKa KIMMaTra M TeOJOTHMYECKHX mpoueccoB. llosBinenune wu
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0O0pa3oBaHUE: €0 YCJIOBHS U BIUSHUE HAa Ta30BBIN
coctaB aTMOc(]ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUUYECKHE KPU3UCHI mpouuioro. [lpuuunbl U ciaeacTBus
MacCOBBIX BbIMUpaHUil. COBPEMEHHBIH HKOJIOTHUECKUN KpH3HC, ero ocoOeHHocTH. [Ipodiema
coxpaHeHus OuopazHooOpas3us Ha 3emiie.

CoBpemeHHast cucTtemMa opranudeckoro mupa. [IpuHIUIBI KIaccUPHUKAIMU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpanuu

[Hoptpersr: @. Pean, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. . Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Peany, «Cxema onwita JI. [lacTepa mo usydenuro
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «3Ttansl HeopraHMuecKon
’BONIOLIMNY, «I'eoxpoHomornueckas mkanay, «HauanpHble 3Tanbl OPraHUYECKON 3BOJIIOIIUNY,
«Cxema o0Opa3zoBaHusi JYKapuoT MyTEM cuMOuoreHesa», «Cucrema >XKUBOW MPHUPOJIBIY,
«Ctpoenne Bupyca», «Apomopdos3sl pacteHuit», «Purmodute», «OIHOKIETOUYHBIC
BOZOpOCIN», «MHOIrOKIETOYHBIE BOJOpociHn», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA >KUBOTHOTO MHpPa»,
«Apomopdo3sl  KUBOTHBIXY, «[IpocTeitmuey», «Kumeunononoctueiey, «llnockue uepu»,
«YUneHucToHoruey, «PbI10BI?, «3eMHOBOIHBIEY, «IIpecmbIkaromuecs», «IItunpy,
«Munekonuratomuey, «Pa3BuTMe KMU3HM B apXeWckou adpey», «Pa3BuTme IKM3HH B
MIPOTEPO3OMCKON 3pe», «Pa3BuThe KHU3HU B TNANCO30MCKOM dpey», «Pa3BUTHE XKU3HU B
Me3030MCKONl 3pe», «Pa3BuTue Ku3HM B KailHO30Mckol »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPa».

OGopynoBanue: TepOapul pPacTeHUN Pa3IWYHBIX OTMEJOB, KOJUICKIIMH HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJETh
MO3BOHOYHBIX JKUBOTHBIX, 4yuela NTUL U 3Bepel, KOJIEKIUU OKAMEHENOCTeH, MOJIE3HBIX
MCKOITaeMBIX, MYJISIKH OPTaHUYECKHUX OCTAaTKOB OPTaHNU3MOB.

BupryaabHas JaboparopHasi padora «MoaenupoBanue onbeitoB Mumtepa—IOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHNYECKUX COSAMHEHU B IEPBUYHOMN aTMOChepe».

JladbopaTtopHasi padora «/3ydyeHre M ONUCAHHWE HCKOMAEMBbIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.
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IIpakTuyeckass paGora «l3yueHue OCOOCHHOCTEH CTPOEHHUS PACTCHHH pa3HBIX
OTZEIIOB.

IIpakTyeckas padora «/3yueHne ocoOOEHHOCTEN CTPOEHUS IO3BOHOUYHBIX KUBOTHBIX).

Tema 5. IIpoucxo:kaeHne yejJ0BeKa — AaHTPOINOreHe3

Pa3pensl u 3anaun aHTponosoruu. Meroasl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKICHUM 4YeNOBEKa. PenurunosHele BO33pEHMS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoacTBo uenoBeka ¢ KMBOTHbIMU. (CHcTeMaTHyeckoe IIOJIOKEHUE 4YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]oIoruueckue,
sMOpHoNornyeckne, (HU3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTIMYUs YeloBeKa OT
KUBOTHBIX. [IpIMOX0K/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHUCTEMBI.

JBuwxyume  cuibl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CooTHoleHrne ONOIOTHIECKUX U COITUAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIuM aHTpONoreHe3a. PanHue yenoBekooOpasHble 00e3bsSHBI (TIPOKOHCYJIBI)
U paHHHE TOHTHBI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPATIONUTEKU —
JBYHOTHE NpelIKH JroAei. YenoBek ymenblid, MepBble U3rOTOBJICHHS OpyAuil Tpyaa. YenoBek
MPSIMOXOJIANIIMI W TIEPBBIN BBIXOJ JItojel 3a mpenensl Adpuku. YenoBek reiienbOeprekuii —
o0l MpeoK HeaHIePTaIbCKOr0 YEIOBEKa U YeJIOBEeKa pa3yMHOro. YenoBek HeaH epTaibCKui
KaK BUJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHbId COBPEMEHHOTO THUIIA, JEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezaenamu Adpuku. [laneoreneTrka u nmaaeoreHOMUKa.

OBOJIOLMS COBPEMEHHOI'O ueioBeKa. EcTecTBeHHbBII OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyTanuoHHbIH nponiecc U noauMopdusm. [lonmynsuoHHbIe BONHBI, Apeiid reHOB, MUTPAIUS U
«3(h ekt ocHOBaTENSH» B MOMYJISAIMAX COBPEMEHHOIO YeJIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bosbiime packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHAs (PKBATOpHAIIbHAS), MOHTOJIOWIHAs (a3UMaTCKO-aMepuKaHcKas). Bpems u
IIyTH pAacCEeJICHWs 4YelOoBeKa M0 IulaHere. EnMHCTBO 4enmoBedeckux pac. HayuHas
HECOCTOSITENILHOCTh  pacu3Ma.  [IpHCIIOCOOIEHHOCTh  4YelnoBeKa K  Pa3HbIM  YCJIOBHUSM
OKpy»karoliel cpensl. BiausHue reorpaduyeckoit cpeasl M pelida reHoB Ha MOP(HOJIOTHIO U
(U3HOJIOTHIO YeIOBEeKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMSI M TMAJCOAHTPOIIOJIOTHSl  YEJIOBEUYECKUX  IOIMYJIALHNM.
bruocounansHple  MCCIEAOBaHMA  NPUPOABI  4YeloBeKa.  [ccnemoBaHume — KO3BOJIIOLUU
OHMOJOTrNYECKOr0 U COLMAIBHOIO B YETIOBEKE.

JleMoOHCTpanun

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubt u  cxembl: «Meronbl aHTpomosniorun», «[OlMOBHOW MO3r yenoBekay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa U CKeNeT IMMIaH3e», «PyaumeHTsl u
aTaBU3MBbD», «/[BHKyliMe CHIIBI aHTPOINOreHe3a», «ODBOJIIOIUOHHOE JPEBO YEIOBEKay,
«ABcTpanonurek», «HemoBek yMenblity, «HenoBek NpsaMoxoaaiuit», «/eHncoBCckuil 4yenoBex»
«Heanpepransup», «KpomanboHIb», «llpenkn dvenoBeka», «OTambl 3BOIIOLUHU UYEIOBEKAY,
«Pacel yenoBekay.

O6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, MPeIMETOB MaTepUalbHON KyJIbTYpbl IIPEIKOB
4eJoBeKa, penponykuuu (¢pororpaduu) KapTUH € MHUQPOJOTHUECKUMH U OubIeickumu
CIOKETaMH MTPOUCXOKICHUS YeoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEIb Yepera 4YelOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YEelIOBEKa U
KHCTH IIMMIIaH3€, MOJIETIU TOPCA MPEAKOB YEJIOBEKa.
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JladbopaTtopnasi paGora «l3ydyeHne OCOOCHHOCTEH CTPOCHHs CKelieTa YeJIOBEKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTyeckas padora «/I3yueHune 3K0JOrMYECKUX aaNTalui YETOBEKa.

Tema 6. DJkojiorusi — Hayka O B3aHMOOTHOLIEHHSIX OPraHM3MOB H
HAJIOPraHU3MEHHBbIX CHCTEM C OKpY:Kaloule cpeaoi

3apoxxaeHue W pasBuTHe 3Kojoruu B Tpyaax A. ['ymbompnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHUMH HayKaMH.

Mertonbl skosoruu. [loneBbie HaOMOAEHUS. DKCIIEPUMEHTB B 3KOJIOTMU: HPUPOIHbBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY>KAIOIIEH CpeJibl: JIOKAJIbHBIMH,
PETHOHAIBHBIN U TII00ATBHBIH.

3HAYeHUE DKOJOTMYECKMX 3HAHUM JUIS 4YEJNOBEKA. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€HM uyenoBeyecTBa € Inpuponoid. DopMHpOBaHHE 3KOJOTHYECKOW KYJIbTYpBHl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxeMbl: «Pasnmensl skoimorum», «MeToasl dkojaoruny, «CxeMa MOHHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JlabopaTopnasi padora «/3y4eHne METOI0B KOJIOTUYECKUX UCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Okonornyeckne (akTopel M 3aKOHOMEpHOCTH WX JeiictBua.  Kiaccubukamus
DKOJIOTHYECKUX  (aKTOpOB:  aOMOTHYECKHWEe, OWOTHYEeCKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JielcTBUSA dKojoruueckux ¢akropos. IlpaBuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue gakropbl. CBeT Kak 3konoruueckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJIOTWYECKUE TPYMIbl PACTEHUH U >KUBOTHBIX IIO
OTHOLIECHHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.

Temmneparypa Kak 3Kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak 3konorumueckuil ¢akrop. Ilpucnocobnenuss pacTeHH K MOAAEPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo oTHouleHHto K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXKHUMA.

Cpenpl oOuTaHMsI OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAsl, ITyOWHHas
MOJMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. Du3nko-xuMHueckue OCOOEHHOCTH cpel OOWUTaHus
opranu3MoB. [Ipucrnocobaenns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonorunueckue putmel. BHemnne u BHyTpeHHNE pUTMbI. CyTOUHBIE M TOAUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUMN KU3HU.

Kuzuennsle ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHHbie GoOpMbI
pacTeHH: NepeBbs, KyCTapHUKH, KyCTapHMUYKHM, MHOTOJIETHHE TpaBbl, OAHOJETHHUE TPaBBI.
Kuznenusle (GOpPMbI JKUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOMOHTHL. OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaktopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYpPEHLHUS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCATU3M
(KBapTUpPAaHTCTBO, HaxJieOHHW4YecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaueHHE OMOTHYCCKUX B3aWMOJCHCTBUM IS CYIIECTBOBAHUS
OpPraHu3MOB B cpejie oouTanus. [IpMHIMI KOHKYPEHTHOIO UCKIIFOUEHHUS.
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JleMoHCTpauMu

Tabmuubl 1 cxembl: «IKosorndeckue (pakropby, «CBETOBOM CHEKTPY, «IKOIOTHUECKUE
IPYIIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», « TeII0KpOBHBIE )KUBOTHBIE», «XO0JI0JHOKPOBHBIE
KUBOTHBIEY, «DU3NONOrMYECKUE aJanTall XUBOTHBIX», «Cpeapl OOUTaHHUS OpPraHU3MOBY,
«buonornyeckue putMbDy, «KusneHusle GopMbl pacTeHuin», « KuzneHusie popMbl KUBOTHBIXY,
«IJKOoCUCTEMA LIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOro Jiecay, «Llenu nuranus»,
«XunanyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomnosy, «KommeHcanmsm».

O6opynoBanue: repbapuu pacTeHH M JKUBOTHBIX, MPHUCIIOCOOJIEHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (akTopoB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTCHHM, CBETONIOOMBBIC, TCHEIIOOWBBIE W TEHEBBIHOCIWBHIE KOMHATHBIC
pacTteHusi, repOapul ¥ KOJUIEKIIMH TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHBBIX
pacTeHuid, uydeia MTUIl W 3Beped, repOapuu pacTeHUU, OTHOCSIIUXCS K TUrpoduram,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYMI, KOJUICKIUH IKUBOTHBIX,
OOHMTAIOIIMX B PasHBIX Cpeaax, repOapuu W KOJUICKIIMU PACTEHUH M KUBOTHBIX, 00JIaJafOLINX
yepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH JKU3HM, repbapuu u
KOJUIGKIIUM PACTEHUH W >KUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOICUCTBUSIX.

JlaGopaTopHnasi pa6oTa «BpIsBICHIE MPUCTIOCOOICHII OPraHU3MOB K BIUSHHUIO CBETAY.

JladbopaTtopnasi paGora «BbIsBIcHUE TNPUCITIOCOOJICHUN OPraHU3MOB K  BIIMSIHHUIO
TEMIIEpaTypPbI».

JladopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MeECT
0oOUTaAHUS.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJIOrHYecKre XapaKTepUCTUKU momynauuu. [lomynsanus kak Ouojoruyeckas cucremMa.
Pone HeogHOpOAHOCTH cpefbl, (U3NYECKUX OapbepoB W OCOOEHHOCTEH OMOIOTHMH BHJIIOB B
(GbOopMHUPOBAHNUU TPOCTPAHCTBEHHOM CTPYKTYpPHI MOMYJIsALMil. OCHOBHBIE TOKA3aTENH MMOMYJISIUH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas W TOJOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALHSL.

OKojorudeckas CTpykTypa nomyssinvi. OLEeHKa YHUCIEHHOCTH MONyJsuuu. JnHamuka
HOMYJISIUK U €€ peryssiius. buotTnueckuil moreHuan nonyasiuuu. MoienupoBaHue JUHAMUKI
nomyisinuu. KpuBble pocta uucineHHOCTH mnomyisiuuu. Kpuble BbDkuBaHus. Perynsnus
YHUCICHHOCTU MOMYJSIUMNA: poiib (AKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
OKonoruyeckue crpateruu BUIoB (I- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Hume Buga. MecrooOutanue. MHoromepHass MoOJETb
skosornyeckord HumM JIx.M. Xatuuncona. Pazmepsl skosornyeckoil Humm. [loTeHunanbHas u
pearn30BaHHas HUILIH.

Bun xak cucrema nomyssanuil. Apeansl BUIOB. BHIObl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEEHUS W MUTpalUil JKUBOTHBIX. buosornyeckue WHBA3UU
qyKEPOJHBIX BUJIOB.

JleMoHCTpanun

IToptper: Ix. Y. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTMUECKHUE XapaKTepUCTUKU monysuuny, «[IpoctpancTBenHas
CTpyKTypa mnomyisuun», «Bo3pacTHele nupamuabl nomyaauun», «CKOpoCcTb 3aceneHus
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMM OpraHu3MaMmu», «Moxenp skosnornueckoil Humm Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIEKLIUN KUBOTHBIX.
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JladopaTopnasi padora «[IpucrnocoOneHus ceMssH pacTeHUN K pacCeICHUION.

Tema 9. IkoJ10rHusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MexXIy OpraHu3Mamu B
OHOLIEHO3E.

DOxocuctemMa Kak OTKpbITas cucrema (A. JIk. Tencnam). DyHKIMOHAIBHBIC OJIOKH
OpPTaHW3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH.
Tpodudeckue nenu U cetu. AGuorudeckue OOk 3KocucTeM. [10UBBI U WIIBI B 9KOCHUCTEMAX.
KpyroBopoT BelecTB 1 MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNH 3KocucTeMbl. bromacca u npoaykius. DKOJI0THYeCKUe MTHPaMUIbl
quces1, OnomMacchl U SHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHbI COOOIIECTB — cyKueccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL. AHTPONOTeHHBbIE BO3JCHCTBUS Ha Ccykneccud. KimMakcHoe cooOmIecTBo.
buopa3znoobpa3ue 1 moJHOTa KPyroBOpPOTa BEUIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHbIE 3KOCUCTEMBI. IJKOCUCmEMbl 03Ep U peK. DKOCUCIEeMbl MOpel U OKeaHO8.
Dxocucmemvl myHop, n1ecos, cmenetl, NyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATrposKocucTema. ArporeHo3. Paznuums wMexmay
AHTPONIOTEHHBIMU U TIPUPOTHBIMU YKOCHCTEMAaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u dayna.
CunanTponuzanus ropojackoi ¢ayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHIA  OpraHU3MOB B
sKocucTeMax. Ponb kackaonozo s¢ghghexkma u 6ud08-30upuxamopos (Kuouesvix 6udos) 6
@yHkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM U  BEHIECTB MEXAY CMEXHBIMU
HKOCHCTEMaMHU. YCTOWYUBOCTH OPraHHU3MOB, TMONYJISAUUHA U OKOCUCTEM B  YCIOBHUSAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JCHCTBUN.

Mexanuzmbl  8030eticmeus  3a2psA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoNoruss MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCHUCTEM.

JleMoOHCTpanun

[Toprper: A. JIx. Tencnu.

Tabmue! u cxembl: «CTpyKTypa OHOLIEH032», «IKOCHUCTEMAa HMIMPOKOIMCTBEHHOTO JIECAy,
«JKocucTeMa XBOWHOTo Jiecay, «DyHKIHMOHAJIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemecTB B 23kocucteMe», «llemu mnuTaHus (macTOMIMHAS, JETPUTHAN)»,
«IKoNOrHYecKas MUpaMuIa Ynucem», « IKOJOoTuIecKas mupamMuaa OMOMacchDy, « IKOJIOTHYECKast
nupamunaa sHeprum», «OOpasoBanme Oomoran, «llepBuunast cykueccus», «BoccraHoBneHue
jeca Tmocie moxkapa», «IKocucrema o3epa», «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
SHEpPruM B arpoueHose», «IIpumepsl ypboskocucTem».

O6opynoBanue: repOapuy pacTeHU, KOJUICKIIMM HACEKOMBIX, uydesa MTHUIl U 3BEpe,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIETbh YKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo3KOCUCTEMBD.

JladopaTopnasi pa6ora «/3yueHnue pasHOOOpa3uss MEJIKUX TMTOYBEHHBIX YJICHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKeKkypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B mayOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJIOJIbHBIN WJIM TOWMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpCHsi « DKCKYPCHS B arpO3KOCUCTEMY (Ha T0JI€ I B TETNTHYHOE XO35SKUCTBO)».
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Tema 10. buocdepa — riodanbHas IKocucTEMA

Buocdepa — obmerranerapHas obonouka 3eMid, e CYHIECTBYET WJIHM CYLIECTBOBaJa
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepuanckoro o
ouocdepe. O6aactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Hochepsl U ero QyHKITUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Onocdepsl. OcodeHHOCTH Onochepsl Kak riio0aabHOM
sKocucTeMbl. Jl[MHamMu4eckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OMOTeOXMMHUYECKUE IUKIIBI (YIiepoa, a30Ta). PUTMUYHOCTD sBNeHHI B 6uocdepe.

3onanbHOCTh 6uOCchepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIN: TYHJpA, XBOIHBIE
jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIHU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpBs. Kitumar, pacTUTEIbHBIN U )KUBOTHBII MUP OMOMOB CYIIIH.

CtpykTypa W (yHKIMS S>KHUBBIX CHCTEM, OIICHKAa WX PECYpPCHOTO TMOTCHIHMAla |
O6uochepHbIX QYHKIIHA.

JdeMoHcTpannmn

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

Tabmuubt u cxemsl: «I'eocdepsr 3emnu», «KpyroBopor azora B npupone», «Kpyrosopor
yraepoaa B mpupojae», «Kpyroopot kucinopoaa B mpuponae», «KpyroBopor Bojabl B MPUPOIEY,
«OcHoBHbIe Ouombl cymm», «Kinumarudeckue mosica 3emnn», «Tynnapa», «Taiiray,
«Cmemannbii  nec», «llupokonmuctBennsiit sec», «Crenb», «CaBanHa», «IlycThIHSY,
«Tponuyecknii nec».

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawOIIas cpeaa

DKOJIOTHYECKNEe KpH3WCHl M WX NpPHYUHBL Bo3neiicTBue uyenoBeka Ha Owocdepy.
3arpsisHeHUE BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue mouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENbHBIA M JKMBOTHBIM wmup. OxpaHa
PACTUTEILHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHITUIIBI OXPaHBI MPUPOILL. KpacHbIe KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHBIE TTPUHIIUITBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA W MPHUPOABI. ParmoHnanbHOe
IPUPOJIONOIL30BAaHUE M COXpaHEHHE OHOJOoru4eckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTHU TII00ATBHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €0 BEpOSITHBIC TTOCTIEACTBHSIL.

Pa3BuTHe MeETOAOB MOHUTOPWHTA Pa3BUTHs OIMNACHBIX TEXHOTCHHBIX TMPOIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepezaioweli U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonozcuueckoe paznoobpasue u ouopecypcol. Hayuonanvnvle ungopmayuonusie
cucmemyl, obecneuusarouue OOCMyn K UHDOPMAyuu no COCMOAHUIO OMOENbHLIX 6U008 U
akocucmem. OCHOBbL IKOpeadbuIumayuy IKocucmem u cnoco6o6 6opvobl ¢ GUONOBPEHCOEHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHuix 9KOCUCTEM.

JleMoOHCTpanun

Tabmuiel u  cxeMbl: «3arpsi3HeHHe aTMmochepbl», «3arpsi3HEHUE TUAPOCHEPH,
«3arpszHeHne  mouBbl», «[lapHukoBeli  dhdexkT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppuUTOpUN», «MOJeN yIpaBIIEeMOT0 MUPay.

O6opynoBanue: ¢poTorpaduu 0XpaHIEeMbIX paCTeHUI 1 )KUBOTHBIX KpacHoi kauru Poccuiickoit
®enepannn, KpacHoW KHUTH pervoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIC.

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI 1O OMOJIOTHH BBIIACIICHBI
CICIYIOIIUE  COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TIpaKJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAaMOOIPEAENIECHUIO,
Hanuyue momusayuyu K OOyYEHUI0 OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHX
yOEXIeHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIMIUXCSI PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, IPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  SKOJIOTHUYECKONH  KYJIBTYpBHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JluuHOCTHBIEC pe3ybTaThl OCBOCHUS MPOrPaMMbl MO OMOJOTHUU JTOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMHu IOBEAECHHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUA,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHSI, PA3BUTHsI BHYTPCHHEHW MO3HMIIMH JIMYHOCTH, TATPUOTH3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YETOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBOXEHUs, OEpPEeKHOr0  OTHOIIGHUS K  KyJIbTypHOMY  HACIEIUI0O U  TPaaAUuLUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JlugHOCTHBIE PE3yNIbTaThl OCBOCHUS YueOHOro mnpeamera «bruosiorusy IO0JKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOY4aroIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEeMOW IIEHHOCTHBIX OpHUEHTAllMi, TMO3UTUBHBIX BHYTPEHHHX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJUWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa ACATEIHLHOCTH B IMPOIIECCE peaTu3allMi OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOI0 OOIIECTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA |
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NIEATEIHHOCTH MPHU CO3JaHUHN YUEOHBIX MPOEKTOB,
pEIIeHNH YUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHUH OMOJIOTHIECKUX SKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUThIBaTh B CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ pa3HBIMU yOCKICHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMH U COIUATBHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHS YUYeOHBIX,
MO3HABATENBHBIX M UCCIEOBATEIbCKUX 3a/lady, YBAKUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIMOHEHTOB MPHU 00CYX ACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONECPKAHUS,

TOTOBHOCTh K TYMaHUTAPHOU M BOJIOHTEPCKOU JIEATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:
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c(hOpMUPOBAHHOCTh POCCUHUCKON TPAKIAHCKON UJICHTUYHOCTH, MTATPUOTH3MA, YBAKCHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM sA3BIK U KyJIBTYpY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOULIEHHE K NPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IMPUPOJBL,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M IPUHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYSACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pPOJUTENSIM, CO3JaHMI0 CEMbU HA OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEeMEWHOH XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAd, OOIIECTBEHHBIX OTHOLIEHMI;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HbIX BHUJAaX HCKYCCTBA, CTPEMJIEHHE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpPpMHPOBAHMA  KYJbTYPbI 310pPOBbS U
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HHU (30pOBOE MUTAHUE,
coOI0ZIcHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas ¢u3NyecKas aKkTUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011aCHOTrO
MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIOJIEH;

OCO3HAaHHE MOCIEACTBUM M HENPHUSATHS BPEIHBIX NPUBBIYEK (YMOTpeOIEHUS aIKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTb K aKTUBHOM JAESITETbHOCTU TEXHOJIOTMUYECKOM U COIIMalIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh U CaMOCTOATEIBHO  BBINOJHATH  TaKylO
JESTEIILHOCTB;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW JeATeNbHOCTH, YMEHHUE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIiei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpPa30BaHHIO Ha MPOTSHKEHUU BCeH
KU3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;
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MOBBILIICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU WX BO3MOXKHBIX TOCJIEJCTBUN JJIsI OKPYKAIOIIEH CPEIbL;

OCO3HaHHUE TTI00aTBHOr0 XapaKTepa KOJOTHIECKUX MPOOJIeM U IyTel UX PEeIICHUS;

CIIOCOOHOCThH UCHOJIB30BaTh MpUOOpETaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelleHUU MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOJOINOIb30BAHUEM (COONIIOICHNE
MpaBWJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTHYECKHUE IMOCIEACTBUS MPeIpUHIUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHMKATHUBHOM M COLMAJIBHOM IPAKTHKE, TOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSA HAyKH ¢ OOIIECTBEHHOW TMpPAKTUKHA, OCHOBAaHHOTO Ha JAMAIIOTe KYJIbTYD,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBHS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

NOHMMaHue crenupuku OUONOTMM KaK HAayKH, OCO3HAaHHA €€ poiu B (OPMUPOBAHHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTaBICHHS 00 OKpY KaroIIeM
MHpE Kak O €IUHCTBE TMPUPOJABI, YEJIOBEKa U OOIIeCTBa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHeHHUs: TPUPOTHOTO PAaBHOBECHS;

yOSKAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JUISI COBPEMEHHOW ITMBUIIM3AIMH: 00eCreUeHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEeH BBIXO/AA U3 TIIOOATBHBIX
HKOJIOTMYECKUX TIPOOJIeM U oOecreueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATLHOMY
MCIIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYECHUU OMOJIOTMUECKUX 3HAHWU B IEJSAX MOBBIIIEHUS OOIICH
KYJbTYpbI, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KaK COCTaBHOM dYacTU (PYHKIIMOHAIbHOU
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil MpU U3y4eHUN OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CITOCOOHOCTH HCIOJIb30BaTh TMOJydYaeMble 3HAHUS [UIS aHaiu3a W OOBSICHEHUS SIBICHUU
OKPY’)KAIOIIET0 MHUpa M TMPOUCXOIANIMX B HEM HM3MEHEHHH, yMEHHE JelaTh OOOCHOBAHHBIC
3aKJTIOYEHHUST HA OCHOBE HAy4YHBIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C IETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO WCIOJb30BaTh OHOJIOTHYECKUE 3HAHUS JUISI PEIICHHS
po0JIeM B pealIbHBIX )KH3HEHHBIX CUTYaIHSX;

OCO3HAHUE IIEHHOCTH HAYYHOM NEATEeTbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAJIBHO U B TPYIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTHBHOMY TIOJIYYEHHIO HOBBIX 3HAHMM 10 OWOJIOTHHM B COOTBETCTBUM C >KH3HCHHBIMU
NOTPeOHOCTAMH.
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METAIIPEAMETHBIE PE3YJIbTATbI

MertamnpenMeTHble pe3yibTaThl OCBOCHHUS y4eOHOro mpenmera «buonorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUYHbIE OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy METoZ0B MO3HAHMS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, YHEPIUs,
SBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DAaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIe0BaHKEe, HAOII0eHNe, U3MEPEHUE, HKCIEPUMEHT U JIpyTrHe); YHUBEpPCAJIbHBIC
yueOHble JeiicTBUA (II03HABaTelbHbIE, KOMMYHHMKATUBHBIE, PETYJSATHBHBIE), 00€CIIEUUBAOLINE
(dopmupoBaHue (YHKIMOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETCHLIIMU OOYy4aroIIMuXcs;
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpCaJbHbIE Yy4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAJIBHOW IIPAKTHUKE.

B pesynprare u3ydeHuss OMOJIOTMM Ha YpOBHE CpeAHEro ooOmiero oOpa3oBaHUs Yy
oOyuaromierocsi OyayT copMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC yUeOHBIC NEHCTBHS,
KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUS, PETYISATUBHBIE YHHBEPCAJIbHBIC
yueOHble IeMCTBUS, COBMECTHAS J1€ATEIIbHOCTb.

MertanpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEJIbHBIMH A€ CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh U aKTyaJIM3UpPOBaTh Ipo0JieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS (aHanu3a,
CHUHTE3a, CpaBHEHHMS, KiIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICH OHOJIOIMYECKHX
HOHATHUH (BBIIENATH UX XapaKTE€pPHbIE MPU3HAKH, YCTAaHABIUBATH CBSI3U C APYTUMH MOHITUSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENSMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBIC, JEIyKTHBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHNUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EU U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKKe MPOTUBOPEUYMH pasHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHIeHUs TPOOJIEMbl C YUETOM aHaJIM3a UMEIOIINXCS MaTepHallbHbIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHWBATH COOTBETCTBHE PE3YJIBTATOB LEJM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATH pabOTy B YCJIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATENBLCKHE TEHCTBUS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoosieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHNs] TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOOB IT03HAHUS;
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UCITOJb30BaTh PA3JIUYHble BUJBl ACATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIM THUIl MBILUICHHS], BIAJETh HAYYHOM TEPMUHOJIOIHEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 33Jaud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CHUTYaIHAX;

BBISBJIAT [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajadyy, BbIJBUIATh
TUNoTe3y €€ pelleHus, HaXOAWUTh apryMEeHTbl Ul JOKa3aTeIbCTBA CBOMX YTBEpPXKACHUM,
3aJaBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHATM3UPOBATh IMOJNyYEHHBIE B XOAE pELICHHWS 3aJaud Pe3yJIbTaTbl, KPUTHUECKH
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBJISATh LEJICHAIIPABICHHBIM MOUCK NEpPEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETh NEPEeHOCUTh 3HAHHWA B  IIO3HABATEIbHYID M  IPAKTHYECKyl0  00JacTu
KHU3HENIeATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIE HJEH, NpPEJIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIIle albTepHATUBHbIE PELLICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOYHUKAX HH(MOpMaImu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3IUYHBIX BHJIOB U (HopM
NpeJCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3ampOCHl M TNPHUMEHATh pPa3IMYHBIE METOABI NPH TIOMCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3ITUYHBIX ITOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalbHYIO (GOpMYy TpEeACTaBIEHUS OHOJIOrHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYroe);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYEecKOM
uHpopMaLuell: TPUMEHATh XUMHUYECKHe, (PU3MUECKUe M MaTeMaTU4YecKHe 3HAKHM M CHMBOJIBI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJETh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMaNMU, HH(OPMAIIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBHSIMU:

1) obuenue:

OCYILIECTBIISATh KOMMYHHMKAIIMU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIECTBY 0OCYyXTaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBATh
CYXJICHUSI OTHOCHTENIBHO BBIMIONHEHHS TMpellaraeMoil 3afad, YYHTHIBATb HHTEPECHl W
COTJIACOBAHHOCTb MO3ULUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOLICHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTyalluid, YMETh CMATYaTh KOH(QIUKTHI U
BECTH [1€PErOBOPHI;
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BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMU OOLIEHHS] M B3aUMOJIEHCTBHS, MOHMMATh HaMEPEHUS
JPYTUX JIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHsI C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI IpU
peleHny OMOIOrnYecKoi MpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMOAEHUCTBUS NPH peLLICHUH YU4eOHOM 3a1auu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTL M KOOPIHWHUPOBATH
JEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEHUCTBUM, paclpencisaTh PO C YYETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaHJIbI B OOLIMIA pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJularaTb HOBBIE IIPOEKTHI, OLICHUBATH WAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABICHUS NpPoOJEeM M HUX pelIeHHs B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSIX M IOCTYIKax IO OTHOWICHHIO K >KMBOM IPHUPOAE, CBOEMY 3IJOPOBBIO U 3/10POBBIO
OKPYIKaOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIJIATh MO3HABATENbHYIO ESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M MIPOSIBICHUIO IMPOKON IPYAUILIMHN B Pa3HBIX 00JACTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEUCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO pellIeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHU)KEHHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yNIbTATOB ACATECIbHOCTH;

3) npunsiTHE CeOs M APYTHX:
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pUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JAPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE MPABO U MPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYTOro 4eJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS coiepxaHus ydeOHoro mnpeamera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MpopuIbHOTO 00yUeHUs 00yJarOIIHXCS
O6uonornu. OHM BKIJIIOYAIOT: creuupUUecKue A OMOJIOTMM Hay4Hble 3HAHMSA, YMEHUS U
CIoCcoObl JEMCTBUIM 1O OCBOCHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHUJbI
NEeSITeIbHOCTH 1O TOJyYSHWIO HOBBIX 3HAHMH M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX, a
TaK)K€ B PEAIbHBIX )KM3HEHHBIX CUTyauusx. [IpeamerHbie pe3ysbTaThl IPEICTABICHBI 110 T01aM
U3Y4CHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs YyueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTb 3HAHUH O MecTe U poJii OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHUU €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB IPHUPOJBI U
pelieHny IpodieM paloHaIbHOIO IPUPOIONIOIL30BaHMS, O BKJIAJE POCCUNCKUX U 3apyOeKHbIX
Y4€HBIX B pa3BUTUE OUOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBOIIOJArarolue
Ouosornyeckre TEPMHHbI M IMOHATUSA (KHU3Hb, KJIETKA, OpraHu3M, MeTaboJu3M, FOMEeocTas,
caMOperyJisiliysl, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
Ouonoruueckue teopun (knerouHas teopus T. IlBanma, M. Illneilinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacleAacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOTr000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOTO MOKOJIEHMS], PACIIEIIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro Hacinenaosanus . Mennens,
TOMOJIOTUYECKHX PSIJAOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIHUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMH HAy4YHOT'O MO3HAHMs, UCHOJIb3YyEMBIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUEe, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBbHOCTH, IPOTEKAOINUX B OpPraHU3Max pAacTEeHUH, >KUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboIn3M), MpeBpalleHrs SHEPTUH,
Opo’keHHs, aBTOTPO(HOro U TreTepoTpoPHOro TUIOB MUTAHMS, (GOTOCHMHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, YMOpHOreHesa, MoCTIMOPHOHANIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
UH/IMBUYAIbHOTO DPa3BUTHUSA OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXAYy OpPraHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKUIUAMHU, MKy OpraHaMH U CUCTEMaMHU OPTaHOB Y
pacTeHHi, >KMBOTHBIX M 4eJOBEKa M MX (YHKIMAMH, MEXIY CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMU, MEXKIY STanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKIA U >KM3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOPUOHAILHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHHUE BBIIBIISITh OTIMYMUTEIbHBIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PAaCTEHHH,
’KMBOTHBIX U Y€JIOBEKa;
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YMEHHE UCIOJb30BaTh COOTBETCTBYIOLINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY ISl JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMU OHOJOTHYECKMMH TpPOIeCCaMd U SIBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThl, COONIIOIATh MpaBHia MPU
pabote ¢ y4eOHBIM U 1a0opaTOpHBIM 000pPYI0OBAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX IKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
dbopMynupys Ledb UCCIeI0BaHuUs, aHATU3UPOBATh MTOJIyUEHHBIE PE3YJIbTAThI U JIENIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO MPEICTaBIATH
MOJTy4YEHHBIE Pe3yJIbTAaThl HA YYCHUUECKUX KOH(PEPEeHIIUSX;

YMEHHE OILICHUBAaTh JTUYECKUE aCIMEeKThl COBPEMEHHBIX HCCIeOBaHUNH B o0xacTu
OMOJOruM M MEOUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyayieit mpodeccuoHanbHON NesTeIbHOCTH B
obnactu OUOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIIbCKOTO XO35SHCTBA, MUILIEBON
IIPOMBIIIJIEHHOCTH, YINyOJsTh I[O3HABATEIbHBI MHTEPEC, HANpPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIECH NPOGECCHH M TPOAODKCHHE OWOJIOrHYECKOTO 00pa3oBaHUS B
OpraHu3aIMsaX CpeHero NpohecCuoHaIbLHOTO U BHICIIEr0 00pa3oBaHUsl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHHUU 3aKOHOB
OPUPOJBI U PEIIEHUHN HKOJOTHUECKUX MpOOJeM 4YeloBeYecTBa, a TAKXKe B PEIIEHUU BOIPOCOB
PAlMOHATILHOTO TPHUPOAONOIB30BaHNsA, U B (OPMUPOBAHUU IIEHHOCTHOTO OTHOLIEHMS K
npupojie, OoOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pasBUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEIeNICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJArarmolMX OHWOJOrMYEeCKUX TEPMHUHOB U TOHATHH (BHZ,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtonMoHHAs Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoiouuu), ydeHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBIEHUSAX
sBomtonu, B.W. Bepraackoro — o 6uocdepe), 3akoHbl (reHeTHUeCKOro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxojacra K. M. bopa), mpasuna (Munumyma O. JIubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'unGepTa);

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MHCIOIb3yEMBIMU B
OMOJIOTHYECKUX HCCIICOBAaHUAX JKMBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,
HaOJII0/IeHUe, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHUSI U OLIEHKH aHTPONOIeHHBIX W3MEHEHUH B
IPUPOJIE;

YMEHHE BBIACTATh CYLIECTBEHHBbIE NPU3HAKU: BHUJIOB, OHOIrE€OIICHO30B, IKOCUCTEM U
O6uocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOro OTOOpa,
AJJIONATPUYECKOT0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHJI 3BOJIOLUN
Ha reHO(OH] MOMYJISAUYU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpefie OOMTaHus, YepeloBaHus
HaIpaBJICHUH 3BOJIOLUH, KPYTOBOPOTa BELIECTB ¥ IIOTOKA YHEPTMH B SKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaThb B3aHMMOCBA3M MEXAy IPOLIECCAMHU DSBOJIIOLMH, ABMKYIIMMHU
CHJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM M MPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;
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YMEHHE BBISIBIISITh OTIMYUTENbHBIC TPU3HAKU JKUBBIX CHCTEM, MPUCTIOCOOJIEHHOCTh BUJIOB
K cpene oburtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIIOT'€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHTbI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY ISl J0Ka3aTellbCTBa POJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TPYIII,
B3aMMOCBSI3M OPTraHU3MOB U Cpebl OOMTAHWsS, CIWHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHsT MHOT000pa3vs BHJOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAaHHS MPUPOABI U
YeJI0BEYECTBA,

yMEHHE pemiatb OWOJIOTMYECKUE 3a7aud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBS3U
MEXJy HCCICyeMbIMH OHWOJOTHYECKHUMH TIPOIECCAMU U SIBJICHUSMH, JeNIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

yYMEHHE BBINOJIHATh JJAOOpPATOpHbIE U MpaKTHUYEeCKHE pabOThl, COOMIONATh MpaBMia MPHU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh HUX JKCHEPUMCHTAIBHBIMH CPEIACTBAMH,
bopMyIHpys 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATH MOJTYUYCHHBIE PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIEIOBATEIbCKOM paboTe Mo OMOJIOTHH, SKOJOTHU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO IMPEACTABIATH
MOJTyYEHHBIC PE3yJIbTATHI HA YYCHUYCCKUX KOH(PEPEHIINSX;

YMEHHE OIICHHBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKIACHUHM IKU3HH, UYEIOBEKA U
YeNOBEUYEeCKUX pac, O MPUYMHAX, TMOCIEACTBUAX U CHOCO0aX MPeIoTBpALlEHUs TII00ATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodecCHOHATbHON IEATEIIEHOCTH B
o0nacTu OMOJIOTHH, SKOJIOTHH, IPUPOAOIIOIE30BAHUS, MEIUIIUHEI, ONOTEXHOJIOTHH,
TICUXOJIOTHH, BETEPHHAPUH, CEITLCKOTO XO3S1CTBA, MUIIEBON MPOMBIIUICHHOCTH, YTIyOISTh
MO03HABATEJIbHBII MHTEpEC, HAIIPABJIEHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH
npodeccuu 1 MpoI0JKEHUE OMOIOTUYECKOTO 00pa30BaHUs B OpraHU3aIUsIX CPEIHETO
po(hecCHOHANBFHOTO U BHICIIET0 00pa3oBaHUsI.
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TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Ne /i Kontpoabusie  IIpakTuueckue  IJIEKTPOHHBbIE (IMPPOBLIE)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE PecypcChl
1 buonorus kak Hayka 1 Bubnuorera LIOK
Y https://m.edso0o.ru/7f41c292
2 JKuBbIe cCTEMBI M X U3yYCHUE 2 Bubnuorera LIOK
Y https://m.edso0o.ru/7f41c292
Bnébnunoteka LLOK
3 buoorus kerku 2 05 https://m.edsoo.ru/7f41c292
Bnébnunoteka LLOK
4 XuUMHUECKasi OpraHu3alusl KIeTKU 10 1 https://m.edsoo.ru/7f41c292
Bnbnunoteka LLOK
S Crpoenue u QyHKImH KICTKH 8 2 https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MPEBpaIleHIe SHEPTHU 9 1 Bubnunoteka LIOK
B KJIETKE https://m.edso0.ru/7f41c292
7 Hacnencreennas ungopmanus u 9 05 Bubnuoteka LLOK
peanmzanys €€ B KIIETKE ' https://m.edso0.ru/7f41c292
o Bunbnunoteka LLOK
8 I H3HEHHBIH I KICTICH 6 1 https://m.edsoo.ru/7f41c292
Bnbnunoteka LLOK
9 Crpoenue U GyHKIUN OPraHU3MOB 17 1.5 https://m.eds0o.ru/7f41c292
Bubnuoteka LLOK
10 Pa3mHOXeHHME U pa3BUTHE OPraHNU3MOB 8 1.5 https: //m.edsoo.ru/7f41c292
11 I'eneTnka — Hayka O HACJIEICTBEHHOCTH U 2 05 Bubnunoteka LOK
W3MEHUYUBOCTH OPTaHU3MOB ' https://m.edsoo0.ru/7f41c292
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 Bubnuoteka LIOK
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Bnbnuoteka LLOK

13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1 https: //m.edsoo.ru/7f41c292
Bubnuoteka LLOK
14 T'enernka uenoseka 3 05 https://m.edsoo.ru/7f41c292
Bubnuoteka LLOK
15 Cenexuusi OpraHu3MoB 4 1 https://m.edsoo.ru/7f41c292
16 buorexnomnorua u cuHTeTHYECKAs 4 bnbnuoteka LLOK
ouonorus https://m.edsoo.ru/7f41c292
Bbnbnuoteka LLOK
17 Peseprioe Bpems 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 102 0 13
[TPOIT'PAMME
11 KJIACC
HanmeHoBaHMe pa3/1e/ioB U TeM KosimuecTso yacos
Ne i/m DJIeKTpOoHHbIe (LM (ppOoBbIE)
MPOrpaMMbI Konrpoabubie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 3apoKIEHUE U Pa3BUTHE IBOJIIOLMOHHBIX 4 Bubnunotexka LOK
MpEeJICTaBICHU B OMOIOTHI https://m.edsoo.ru/7f41cc74
.. Bubnmnoteka LLOK
2 Mukpo3Bomtonus 1 €€ pe3yJIbTaThl 14 2 https://m.edsoo.ru/7f41cc74
3 MaxpodBOJIOIHS U €€ Pe3yIbTATHI 6 Bubmmorexa LIOK
P H pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU HA 15 15 Bubnunoteka LOK
3emie ' https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaceHue yenoBeka — 10 1 Bnbnnotexka LIOK

aHTPOIIOTEHE3

https://m.edsoo.ru/7f41cc74
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DKOJOTUsl — HayKa 0 B3aHMOOTHOIIICHUSIX
6 OPra’Hu3MOB U HaJOPraHU3MEHHBIX 3 0.5 Bubnuoreka LIOK
p 71oP . _ ' https://m.edsoo.ru/7f41cc74
CHCTEM C OKPYIKaIoIIel cpeaon
Bnbnuoteka LLOK
! Opranusmel i cpenia OHTaHHs 9 15 https://m.edsoo.ru/7f41cc74
o Bnbnuoteka LLOK
8 IKOTOTHS BUAOB U MOy IALKH d 05 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHs COOOIIECTB. DKOIOTHUECKIE 12 05 bnbnuoteka LLOK
CHUCTEMBI ' https://m.edsoo.ru/7f41cc74
Bnébnunoteka LLOK
10 buocdepa — rmobdanpHas skocucTema 6 https://m.edsoo.ru/7f41cc74
11 YeJl0BeK U OKPYKaIOIIAst cpeaa 6 Bubnmoreka LIOK
pyarothas cpei https://m.edsoo.ru/7f41cc74
Bbubnuoteka LLOK
12 Peseproe ppews 8 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 102 0 75
[TPOT'PAMME '
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYHEHUKA
* buonorus, 10 xnacce/ B.B. [Taceunuk u apyrue./.; [lox penakuueiiB.B. [Taceunuka. Axiponepaoe oomectBo «M3narensctBo «IIpocenienney

* buosnorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6nos A.M. u npyrue /Tlox pex. [Taceunuka B.B., Akiinonepnoe o01iecTBo
«M3natenscTBO «IIpocBenienne

METOJUYECKHUE MATEPHAJIBI U1 YYUTEJISA
1. [Toromapesa N.H., Kopuunosa O.A., Cumonoa JI.B. - buonorus. 10 kmacc. Meroanueckoe mocobue.- M., Benrtana - ['pad, 2019;
2. Ilonomapesa WU.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 xinacc. Metoauueckoe nocodue.- M., Benrana - I'pad, 2019.
3. Ilonomapea W.H. buonorus. 10 knacc. Pabouas terpans. — M.; «Benrtana-I'pady.
4. ITonomapesa N.H. buonorus. 11 kinacc. Pabouas terpanp. — M.; «Benrana-I'pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. «Emunas xomexiust Lludposeix O6pazoparenbHbix Pecypcosy (http://school-collection.edu.ru/).
2.JIaboparopHsIil mpakTukyM buomorus 6-11 kirace (yaeOHOe eKTpOoHHOE n31anue), PeciryOnukanckuii MyJIbTUMeIHa IIeHTp MockBa.

PecniyOnukanckuii MyJibTUMEMA LIEHTP

3.0nexTponHas 6ubnuoreka. [IpocBemnienne. MynbTuMeuitHOe yueOHOE

nocobue M IIpocsemenne MEJIMA

4.9ii1oc-11eHTp TucTaHuonHoro oopasoanuss WWW. Km. ru /education

5. bonpmmas sanuknonenus Kupuna u Medonaus (31eKTpoHHOE yueOHOE U3/IaHKE)

6. Anpeca caiitoB B MlHTepHEeTE

http://edu.1c.ru www.som.sio.ru

eMHas KoJuTeKius 1udpoBbIXx 00pa3oBaTebHBIX pecypcoB: http://school-collection.edu.ru/.
www.bio.1september. ru — I'azera «buonorus» «IlepBoe CEHTIOPS»;
WWW.nature.ru - Hay4Hble HOBOCTH OMOJIOTHH;
www.herba.msu.ru - 6otanndeckuii cepep MI'Y;
WWW.MNr.gov.ru - caift ¢ rocysapcTBeHHoi nHpopmanueit MunucrepcTBa NpupoaHbIX pecypcoB PO;
www.nrc.edu.ru/est/r4/ - buonorudeckas KapTHHA MUPA.
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