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INOACHUTEJIBHAA 3AIINCKA

obmiero obpaszoBanus pa3paborana Ha ocHoBe DenepanpbHOro 3akoHa ot 29.12.2012 Ne
273-®3 «0O6 obpazoBannun B Poccuiickoit @Denepanun»y, DPIrOC COO, Konuenmum
npenojiaBaHust yueOHoro mnpeamera «bHOJOTHS» W OCHOBHBIX TOJIOKEHUH (enepaabHOoi
paboueii MporpaMMbl BOCTIUTAHUSI.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBIISIIOTCS criocobom muddepeHnuanuu o0ydeHusl Ha YPOBHE CPEIHEro
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeOHMM OOLIMM, CpelHUM NpPOoPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENIFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3AaHHBIX C MpoQopHeHTanHen
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O0O0JacTH HAy4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIMIIMHOM, SKOJOTHUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér nmpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yrinyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYPUPOBAaHHE IO pa3lielnaM H TeMaM,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPSIMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOIro IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo O6Monoruu peaau3oBaH MPHUHIIUIT
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS,
Omaromaps uyeMy TMpOCMAaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIoIlee  pPa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHYECKOTO MBIIUIEHUS, MPEICTaBICHUNA O 370pOBOM 00Opas3e KHU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIICHUS K OKpYXKarolled MpHupoaHON cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHUpyeMbIM JHUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM
pe3ynpraTaM oOydeHus U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH OOYy4YalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYecKoro oOpa3oBaHUS Ha
YpOBHE CpeqHero oo1ero oopazoBaHusl.

VYuebHsbiii npenMer «buoTOTH» HAa YpPOBHE CpPEIHEro OOIIEro oOpa3oBaHUs 3aBEpIacT
Ounonoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHPOBAH Ha paCIIMpPEHUE U yriyOJieHne 3HaHUMN
0o0ydJaromuxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KICTOYHOM OWOJIOTHH,
AMOpPHONIOTUN W OMOJOTUU PA3BUTHS, T€HETHKH, CENEKIIMHU, OMOTEXHOJIOTHUH, IBOIIOIUOHHOTO
YUEHUSI X DKOJIOTHH.

W3yuenue yuebHOTrO TipeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCSl K TOCIEIYIONIEMY TOJIYYCHUI0 OHMOJIOTHYECKOTO O00pa3oBaHUS B
By3aX U OpPraHU3aLUAX CpelHEero NpodeccuoHanbHOro oopazoBaHus. OCHOBY €ro CoJepXKaHH
COCTABIISIET CHUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHHUH OOYUYArOIIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3/esioB OHMOJOTMM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4aroT pa3BuTHE. Tak, paciiupeHsl U yriayOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKMUBOTHBIX, Ipubax, OaKkTepusx, OpraHu3Me YelOBeKa,
00X 3aKOHOMEPHOCTSIX IKH3HH, JOMOJHHUTEIHHO BKIFOUEHBI OHMOJIOTHYECKHE CBEICHUS
MPHUKJIATHOTO W TOUCKOBOTO XapakKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
nmocJenyronero Beioopa npodeccun. Bo3aMokHa Takyke MHTETpalds OMOJIOTMYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYICHHBIMHU 00YUYaIONUMUCS TIPH U3y4eHUHN (DUZUKH, XUMUH,
reorpaduy 1 MaTEMaTHUKH.



CrpykTypa mporpammbl 1o ydyeOHomy mpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII M HBOJIIOLMOHHBIA MOAXOJbl K M3yuyeHHIo Ouosoruu. COriaacHO UM, HM3Yy4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wiaHetsl. Tak, B 10 kiacce u3ydyaroTcs OCHOBBI MOJIEKYJISIDHOM M KIJIETOYHOM Ounosioruu,
SMOPHOJIOrUM U OMOJIOTMU PA3BUTHUS, TEHETUKU U CEJNEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uzuonoruu yenoseka. B 11 kiacce m3ydaroTcsi 9BOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublil npenmer «buonorus» mpu3zBaH o0OECEUUTh OCBOCHHME OOYy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpaBW, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHUHBI MHpa, 3HAHUH O CTPOEHHMH, MHOrooOpaszuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAYYHBIX JOCTH)KEHHSX, COBPEMEHHBIX MCCIIEOBAHUSAX B OHMOJOIMH, NMPUKIATHBIX aCHEKTax
Ounonornyeckux 3HaHWM. [ pa3BUTHS W MOANEpKAHUS WHTEpeca O0yJaromuXcs K OHOJIOTHH
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEPKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJICHHMS W PA3BUTHsSI TOW WA MHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTUYECKHUX B HKOJIOTHIECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pa3sHOro paHra U NpuoOpeTeHHe YMEHHUH MCII0JIb30BaTh 3TH 3HaAHMS B (POPMUPOBAHUM MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcsl pelIeHneM CIeIyIoIuX 3a/1a4:

OCBOCHME  OOYYalOIMMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX WM IpaBHIIaX,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJIALus, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMU  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0OBATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KI€TOYHOW OMOJIOrHH,
AMOpHUOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMoNOTMH,  MAaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIeIoOBaHUl B JsabopaTopuu U B MpHupoae (HaOmrofeHue, H3MEpeHHe,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHMOJOTMM M COLHMAJIbHO-
HSKOHOMHUYECKUMH U HSKOJIOTHYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OIICHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH 110 OTHOLIEHUIO K OKpYXKarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIIOJAaTh  MeEphl
npoUIaKTUKY MHQEKIMOHHBIX 3a00JeBaHMi, MpaBuia MOBEIEHUS B MPUPOJIE U oOecTeueHus
0€30MaCHOCTH COOCTBEHHOM KH3HENEATeNbHOCTH B YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOT€HHOI'O XapaKTepa; XapaKTepu30BaTb COBPEMEHHbIE Hay4yHbIE OTKPBITUS B 00JacTH
OMOJIOTHH;

pasBUTHE y 00Y4YaIOLIMXCS MHTEIUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBAaHMSIMU B OHOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMM, METOJOJIOrHeld OMOJOrMYecKOro HcCCIelOBaHUs, MPOBEIACHUS



OKCMEPUMEHTAIBHBIX HCCICOBAHUM, pelmIeHUs OWOJNOTUYECKUX 3a7ad, MOJCTUPOBAHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEGHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJC B IEIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPHUPOJEC; WHTETPAIMN €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIOIIOIE30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOT'O 3/I0pPOBBS W 3/I0POBbSI OKPYKAIOMIMX JOAEH (COOMIONeHUsT Mep
npodunakTuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
YpEe3BBIYAHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHWE YCJIOBUH MJIi OCO3HAHHOTO BBHIOOpPAa OOYYAIOUIMMHCS WHIUBUIYaJIHHON
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOUIEH mMoOcienymmeMy HpodhecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBHUIYaJbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO 4acoB, OTBEACHHBIX Ha H3yuyeHUE OHMOJOTMU Ha YIiyOJIE€HHOM YpPOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 dgaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHus OuOJIOTUH
OCYIIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJIEp’KaHUs M HAIPABIEHHOCTH Ha MPOJOJLKEHUE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOyYeHHHM OMONIOTHMU Ha YIrIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEICHUE JabOpaTOPHBIX M TMpakTHUUecKuX padoT. Takke yuyacThe oOydalommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX UM  y4eOHO-UCCIIEOBATENbCKUX PadOT, TeMaTHKa KOTOPBIX
ONpeeNseTcss y4YUTelleM Ha OCHOBE MMEIOIIMUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

CopnepxaHue IpPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHast Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckne Haykd M U3ydaemble MUMU Tpobiembl. DyHAaMeHTaTbHBIC, NPHUKIATHBIC U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTUH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpannmn

[Moptpersr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTMMU Haykamu», «CrucremMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBoNMCTBA )KUBBIX CUCTEM: €JMHCTBO
XMMUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTh M YHOPSAJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MOMYJISILUOHHO-BUIOBO, HKOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6unocoepnsiii. Ilponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenne xuBbIX cucteM. Metoasl Ouonornyeckoi Hayku. HaGmronenue, nsMmepeHue,
ADKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOMU
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumote3. HyneBas
runore3a. [loHsTue BEIOOPKU U €€ JoCcTOBEpHOCTh. Pazdpoc B Ouonornueckux AaHHbiX. OLeHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpMUMHBI UCKAKEHUS PE3YNIHTATOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HHM», «bHOJOrHMYeckre cucTteMbly,
«CBo¥CcTBa )XKMBON MaTtepun», «Y pOBHU OpraHU3aLNH KUBOM NMPUPOb», «CTpoeHNE )KUBOTHOM
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTaHHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUIECHUS KUBOU MPUPOIBD.

OGopynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIIOCHHHN, U3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuEe pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEM.

Tema 3. buoJiorusi KjieTku

Krnetka — cTpykTypHO-(GYHKIIMOHATbHAS €IWHUIIA )KUBOTO. VICTOPUS OTKPBITHS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneitnen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeTtoapl MOJEKYISIPHOM W KJICTOYHOM OWOJIOTHMH: MHKPOCKOMHS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHumanbHoe  LHEHTpUYTHPOBaHHUE,



KyJbTUBHUPOBAHUE KIIETOK. M3yueHue GukcuposanHvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHBIX, UBOTHBIX WU
OaKTepHaATIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona n e€ poisb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEIIECTBA KIETKH, UX OHoornyeckas posb. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIu 0eiaKkoB. /lpuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuUU
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudukanus  numnumos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckue Gpynkunu munuaos. O0mue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Crtpoenne HyknenHOBBIX KHCIOT. HykneoTuasl.
[Tpunuun xommuiementapHocTt. IlpaBmino Yapradda. Crpykrypa AHK — nBoitHas crupaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBIeHHBIE MEPEHOCUMKH, UX (GYHKUMUM B Kietke. /[[pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE W OHO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenuposanue cmpykmypol u QyHKYui
Ouomonexyn u ux komniekcog. Komnvromepuwiii ouzatin u opeanuyeckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHbIX AHATLO208.

JleMoOHCTpaLun

[Hoptpertsr: JI. [Toaunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOJE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMLIa XMMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl O€NnKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYI YrieBoaoB», «CTpoeHHe MOJEeKyI
munuoBy, «HykinenHoBbie KUCTOTE, «CTpoeHue MoeKyiabl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnasi padora «O0HapyKeHHE OCITKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKIIHII».

JlabopaTopnas pa6ora «/ccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHYecKass M IMpokapuotudeckas. CTpyKTypHO-()yHKIIMOHAIbHBIC
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kiierounass crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHuecKod MeMOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemMOpansl. Pabota
HATPUN-KaJIMEeBOro Hacoca. DHIIOIMUTO3: MUHOIKUTO3, (harounTo3. Jk3ounTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[utomnaszma. I{uro3one. [lutockener. JIBwkenwe nutomiazMbl. OpraHouzibl KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HomIazmMarndeckas cetb (DIIC), ammapat ['ombmkw,
JU30COMBI, UX CTpoeHHe U (YHKIUHU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHast GyHKIus anmapata ['onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enxog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIxX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmuo. Cumbdbuocenes (K.C. Mepesckosckuu, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HemeMmOpannbie opranousl kieTku CTpoeHre M QyHKIMHM HEMEMOPAHHBIX OPraHOUOB
kiaeTku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUKpodUIaMeHTbl. AKmuHogbie
Muxkpogpunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MukpoTtpy6ouku. Knerounslii 1entp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sApa, XpOMAaTUH, KapUOILIa3Ma, SAPBINIKH, UX CTPOEHUE M (YHKLHUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAsi  XapaKTEpPUCTUKA  KIETOK  JYKApUOT
(pacTUTENnsHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmumpl 1 cxembl: «CTpOEHHE HSYKAPUOTHYECKOW KIETKW», «CTpOeHHE IKUBOTHOM
KIETKN», «CTpOEHUE PAaCTUTENBHON KIIeTKW», «CTpoeHne MUTOXOHIApUW», «Sapo», «CtpoeHune
MPOKAPUOTUYECKOUN KIIETKI.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBMKEHUS TUTOILUIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMMIIAIMS ¥ JUCCUMWISALUS — B CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpO(HBIE M  reTepoTpodHBIA. YyacTue KuUCIOpoga B  OOMEHHBIX  IPOIIECCaX.



Ounepreruyeckoe oOecrieueHne kieTku: npeBpameHue AT® B oOMeHHBIX Tpolieccax.
@DepMeHTAaTUBHBIM XapakTep peaklUuid KIeTOYHOro Mmerabonuszma. DepMeHTHI, UX CTPOCHHE,
cBoiicTBa W MexaHu3M jaehcTBus. Kodepmentsl. Otiauuus (pepMEHTOB OT HEOPTraHMYECKHX
KaTajau3aTopoB.  benku-akTUBAaTOpel U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IIMYHBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OpPraHWYECKHX BELIECTB B KieTKe. POTOCHMHTE3. AHOKCUEHHbIU U
oKcuzeHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHUEe (GOTOCHUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OaxTepuu, Kene300akTepuu, cepodaKTepuu, BOJOPOIHBIE OaKkTepun. 3HAYCHUE XEMOCHHTE3A.

AnaspoOHbIe opranu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIH30BAHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHMU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
0ose3Hel.

AspoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE PACHIECINIEHUE TITFOKO3bI.

buonornuyeckoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHue. Pojib MUTOXOHIpUN B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomownnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOrO MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IJHEpreTHYeckuii oOMmen», «buocuHTes Oenkay,
«CtpoeHnue GpepMeHTa, «XEeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE JIJIsl IPUTOTOBJIECHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaiaasbl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATHBHOIO pacUICIUICHUs MepoKCuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTropnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacieacrBeHHass HHpOPMALMS M pean3anus eé B KJeTKe

Peakuuu matpuuHoro cuHtesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsamus HaclenCTBEHHOW WHQoOpMauu. [ eHeTHYecKWil KOJ, €ro CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMU: KOMILJIEMEHTAPHOCTD,
AQHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTtHeix PHK B GuocunTtese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMmuHokucioT. Poiabs pubocom B OnocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynsipnvle Mexanuzmvl dKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieToUHbIe (OPMBI JKU3HU U OOUraTtHble napa3uthl. CTpoeHHe MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yuxn JIHK-cooepocawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.



Bupycubie 3a0oneBaHust uyenoBeka, KHBOTHBIX, pacrenmit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumpl w  cxembl: «buocunTes Oenkay, «l'eHeTmdeckuid kom», «Bupyce»,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/Ku3HeHHBbIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOoB, mpoTekaromux B uHTepdase. [loaroroBka kieTku K geneHuto. [IpecuHTeTHYSCKUN
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTEp(Pasbl.

Marpuunbii  cunre3 JHK — pemmkanums. Ilpunnuner  peruukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAJUIEIbHOCTh. MexaHu3M
perummkauun  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kietkun — muto3. CTaguum MHUTO3a U MPOUCXOJALIME B HUX Ipolecchl. Turmbl
Muto3a. Kapuoknnes u nutoknnes. buonornueckoe 3HaueHHE MUTO3A.

Perynsuus Murornueckoro uukia kietkd. [lporpammupyemas kieTtouHas rubenp —
aromnTo3.

Knerounoe sapo, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMMKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposas knemrkay — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl u cxembl: «KU3HEHHBIM MUK KIETKH», «Muto3», «CTpO€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomIpenaparbl: «MHTO3 B KJIETKax KOpelIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opranuzmoB.  OAHOKJIETOYHBIE, KOJOHHAJIbHBIC,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeH, OHOKJIETOYHbIE IPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTHcThl. KogonuansHsle
OpraHU3MBlI.

B3aumocBs13p yacTeil MHOTOKJIETOUHOIO OpraHu3Ma. TKaHM, OpraHbl U CUCTEMBI OPraHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOASAIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHMsSI, PYHKUIHUHA U PacHoOIOKEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4YeJlOBeKa. TUIbl JKMBOTHBIX TKaHEW: JIUTEIUANIbHA,
COCIMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, QYHKUUNA U PaCHOIOKECHUS
TKaHEH B OpraHax >KUBOTHBIX U YEIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPTaHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.



Onopa Tenma opranusmoB. Kapkac pacrenuil. CkeneTel OOHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH cKkeneT. CTpOeHUE U TUIIBI COCIUHEHUS
KOCTEH.

JIBi>keHue opraHu3moB. J[BHXKEHME OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHMIHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUMN: TPONHU3MbI M HACTHM.
JIBM>KeHNE MHOTOKJIETOUHBIX dKHBOTHBIX U YEJIOBEKa: MbllleuHas cuctema. Pedunekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. Ilornonienre BoAbl, YIJIEKUCIOrO ra3a ¥ MUHEPAJIBHBIX BEILECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE IMILEBAPCHHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pacrenuid. Jprxanue sxuBoTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIIeTKU. KokHOe nbixanue. JlprxarenbHas MOBEpPXHOCTH. JKabepHoe u JErodHoe
JpIXxaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOEHHMsI JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cUCTeEMa 4YelnoBeka. MexaHnusm
BEHTWJISLIMM JIETKUX Y NITUIL] U MIIEKONUTaOMMX. Perymsiuus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjle, KpOBEHOCHbIE cOCylnbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenue y opranusMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbel BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCaChIBaHME KaK MEXaHU3MbI pabOThl OPraHoOB BblAeTeHUs. CBs3b MOJOCTHU TeJla ¢ KPOBEHOCHOH
Y BBLICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. Ilodkwm.
Crpoenue u pyHKIHOHUpOBaHUE HeppoHa. OOpazoBaHHE MOYH Y YeTIOBEKa.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3alIMTa Yy MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOW U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M MX TPOU3BOHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOUHBII M TyMOpajlbHBII HMMMYHHTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienUupUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®. M. Bepuer, C. ToneraBa). BocnanutenbHble OTBETHI
opranu3MoB. PoJsib BpOXKJIEHHOrO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M peryisius y OpraHu3MoB. Pa3ipakxuMoCTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisuus y pacTeHuil. POCTOBbIE BelecTBa U HX
3HA4YCHHE.

HepBHast cucrema u peduexTopHas peryssuus y >XUBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBUEe TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmuupel n cxemsl: «OIHOKJIETOUHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOJOPOCIIHNY,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HaceKOMbIX», «TkaHuM pacTeHMI,
«Kopuesbie cuctembl», «CtpoeHue ctelus», «CTpoeHHe IMCTOBOM IUTACTHHKHN», «TkaHu
KUBOTHBIX», «Ckener 4enoBekay, «llummesapurensHas cucrema», «KpoBeHOCHas cucremar,



«/IlpixaTenpHass  cucrema», «HepBHas cucrema», «Koxa», «MplleyHas cuUCTEMay,
«BplaenurenpHas cucTeMa», «DHIOKPHHHAsS cucTeMay, «CTpoeHne Mblub», «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHU», «KpoBEHOCHbIE CHUCTEMBI IT0O3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE ILUIaHapuW», «BHYTpeHHEEe CTPOCHHE 107KIEBOTO
yepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMbIkaomuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctemMa MIIEKONHMTAIOIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpeNnapaTrbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMIUISIpbl KOMHATHBIX pAaCT€HUH, repOapun pacTeHUI pa3HbIX OTJIEJIOB, BIAXHbIE IIpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Uil JIEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOI'O IIMTAaHUS pacTEHH,
pacumierieHust KpaxMaia ©  O€JIKOB TMOJ JeHCTBHEM (epMEHTOB, O00OpyIOBaHHE LIS
JEMOHCTPALMK OIBITOB 10 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEeJIbHbIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnas padora «/3yueHue TkaHel )KUBOTHBIX».

JlabopaTopnas padora «l/3y4yeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0ecIooro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIIALHNSA, (PparMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTkn, nmiau ramersl. Meno3. Craguu Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpen3aponpieBoe  pasBurhe. l'ameroreHe3 'y JKMBOTHBIX. IlonoBbIE — Kele3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omio10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOrUs — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobneHue.
Tunsl npobnenus. /[Jemepmunuposannoe u Heoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TACTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErOCs 3apofblima (3MOpHOHANbHAsT MHAYKLHMSA). 3akjiajJka IJJaHa CTPOCHHS
KUBOTHOTO Kak pe3yJbTaT HWEPapXUUYECKUX B3aWUMOJCHCTBHM Te€HOB. BiusdHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanbHbl mnepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOrO0 W HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B MPHUPOJIE.
Tunel pocta XKMBOTHBIX. MaKTOpbl pEryjsiliMM pocTa KHUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M 4esoBeka. [leprojpl OHTOreHe3a 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u passutue pacteHuil. ['amerodpur um cnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
Omiog0oTBOpEHNE U Pa3BUTHUE PACTUTENBHBIX OpPraHuW3MOB. J[BOWHOE OIJIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHn3MBI pEryJIsiuy OHTOTE€HE3a y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpanuu

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



Tabmuubl u cxemsl: «BereraTuBHOe pazMHOXKeHHE», «THUIBI Oecronoro pasMHOKECHH,
«Pa3MHOXEHHE XJIaMHJIOMOHA/b», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIEPMATO30HAa,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u Hempsmoe pa3BuTHe», «Pa3BuUTHE MailCKOro
Kykan, «Passutue capaHum», «Pa3Butue JIArymku», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX PacTeHUN», «OKHU3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK IAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaThl SIMIIEKIETOK U CIIEPMATO301/I0B,
Mozelb «L{uKIT pa3BUTHS JIATYILIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTHyeckas padora «BrpigBiIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOUYHBIX
JKUBOTHBIX.

JladopaTropnasi padora «CtpoeHne opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi craHOBiEHUSI UM pPa3BUTHUsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
O®pusa, T. Moprana. Ponb oredecTBeHHBIX Y4YE€HBIX B pa3BUTUM TeHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
TEHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAOTIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Hoptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodees-Pecorckmii.

Tabmuie! 1 cxeMbl: «MeTOIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. [ unoresza
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJJOBAHMS.
Pacuiennenue npu3HakoB Npy HETIOJIHOM IOMUHHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruieHHoe HacnenoBanue npu3HakoB. Paboter T. Moprana. CuersieHHOe Hacae10BaHNE
I€HOB, HAPYIICHHUE CLCIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPEIENICHUS I0jJa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIf W TreTreporaMeTHbId ToJ. ['eHeThyeckas CTPYKTypa HOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. IlneloTrponuss — MHOXKECTBEHHOE [EHUCTBHE IEHA.
MHOKeCTBEHHbI aJuieNu3M. B3auMojencTBue HeaUIeNbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tomumepus.

['eneTnueckuii KOHTPOJb pa3BUTHS PACTEHUM, JKUBOTHBIX M YEJOBEKa, a TaKXKe
(U3MOTIOTMUECKUX TMPOIECCOB, TNOBEACHHS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBHUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MUKpoOHuoMy. ['eHeTHUecKre acTeKThl KOHTPOJIS U U3MEHEHUSI HACTIeICTBEHHON nH(opManuy B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoHCcTpan MU

[TopTpetsi: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoOii 3aKoHBI Menaens», « Tperuii 3akon Mennemns»,
«Ananusupymllee ckpeuupanue», «Henonnoe nomuHpoBanue», «CLemIeHHOE HacleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoaeincTere reHoBy.

Ob6opynoBanue: MOJENIb sl JEMOHCTPAIlMA 3aKOHOB €IMHO00pa3usi TMOPUIOB IEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHud ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJUYECTBEHHBIE NPHU3HAKH. Buapl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukaronHass U3MEHUIUBOCTh. Poiib cpeapl B (hopMHUpOBaHHH MOIU(DUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBINH psin ¥ BapuanuoHHas kpuas (B.
Horanucen). ColicTBa MO (UKALIMOHHON N3MEHUYUBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBAa TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TCHOTUITMYECKONW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KombOunatuBHass n3MeHYUBOCTh. Meilo3 U MoJ0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3/IJaHUM T€HETUYECKOTO Pa3HOOOpas3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIEC.
CHoHTaHHBIE W WHAYLUUMPOBAHHbIE MYyTallUM. SIOepHBbIE M IUTOILIA3MaTHYECKUE MYTalUU.
Comaruueckre W TOJIOBble MyTanuu. [[pUYuHBI BO3HUKHOBEHHUS MyTaluil. MyTareHbl U HX
BIIMSIHMUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Ipolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacienctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (PaKkmopos 6 HAcCie008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

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

Tabmumpl u cxembl: «Bunmbl u3mMeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ U3MEHYHBOCTH»,  «Meio3y»,  «OmiogorBoperue»,  «[ eHeTHyeckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

O6opynoBaHue: XUBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAUDUKAIIMOHHON
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PSAJIa ¥ BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMMa HCCIEIOBAHUS T€HOMa 4YeJlOBeKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TCHEATOTMYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHYCCKUN,
MONYJSLUOHHO-CTATUCTUYECKUHN, MOJIEKYJIsipHO-TeHeTnueckuil. COBpEeMEHHOE OmpeesieHue
TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHcie ¢ moMotbro [T1[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T€HETHUKH B



NPEOTBPALICHUN U JICUCHUH TEeHETUYEeCKHX 3a00JieBaHMW YenoBeka. MeaMKO-TeHETHYeCKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYy)Kallled cpenpl. I'eHeTndeckas NpeapacroioKeHHOCTh
YEJI0BEKa K MMaTOJOTUSM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuortun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCIOBEKA.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecThkanuu. Ydyenue H. .
BagsusoBa o LlenTpax mpoucXoXI€HUS 1 MHOTO00pa3usi KyJbTYpHBIX pacTeHuil. Posb cenexknuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAciaeACTBEHHOM m3MeHunBoct H. . BaBuioBa, ero 3Hauenue miist
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. ickyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaIbHBIM.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHITY C MTOMOIIBIO aHAIN32
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHbIN 1
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHne T'€HOMHOTO pPEJAKTUPOBaHUS M MeToJoB pekoMOuHaHTHbIX JHK nmns
MOJIyYEHUSI UCXOJITHOTO MaTepHralia Jisi CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyTpuBumoBas rubpuansanus. baU3KopoiCTBEHHOE
CKpelrBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uil ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtTaanéHHas rudpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEeKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
ponuyel A co3JaHusl HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SIICTBEHHBIX KYIBTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEeMEHHBIX MeMmo008 HAYUHbIX UCCIe008aAHUl, NepedosblX uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

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

Tabmune! 1 cxembl: «L{eHTpbI MPOUCXOKIECHUS U MHOT000Opa3usl KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTUYECKHMX PSIOB B HACJIEACTBEHHON HM3MEHUYMBOCTH», «METOIbl CEIEKIHUM,
«OTtnanénnas rudpuan3anus», «KMytarenes.

JlaboparopHasi paGora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JAOCTUKEHHUS CENEKIMU PACTEHHM M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035CTBO, B Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA M CHHTeTHYeCKasi OMOJIOrUsA

OOBEKTHI, HCIOJNB3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKAHEBBIC KYIBTYPHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTUKa. TpaauluoHHas OWOTeXHOJOrus: XxjeOoreueHue,



MOJIy4E€HUE KUCIOMOJIOUHBIX MPOJIYKTOB, BUHOAEIHE. MukpoOuonorndeckuii cunte3. OObEKTHI
MHUKpOOHOIOrn4eckux TexHonoruii. [IponsBoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CoziaHue TEXHONOTMM UM MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO ITOJIy4E€HHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COIEPIKALINX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PAaCTCHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Mcmosibp3oBaHue
raluIOuIoB B CENEKLUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. METOX TpaHCILIAHTALMM sEP
KJIETOK. Texwonocuu 0300poeienus, KyibmMusUupo8anus U MUKPOKIOHAILHO20 DASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTMYECKHME M OSTHYECKHE NpoOJieMbl TI'€HHOU
WHXCHEPUU.

Menunuackue onorexnonorun. [loctreHomHas mudposas menunuHa. [TIP-muaraocTuka.
MeTab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIJIETOK. TapretHas Tepamnus paka. 3D-
OuonH)xeHepusi A pa3paOOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOIHH,
CO37aHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

Co3naHne BEKTOPHBIX BAaKIUH C IEJIbI0 OOECIeYeHHsT KOMOMHHUPOBAHHON 3allMTHI OT
Bo30yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MexaHu3MoB (yHkiuonupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JI€BaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuupr u  cxembl:  «lcrnonb3oBaHME  MHMKPOOPTaHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexHOIOrns — BayKHEHIas Npou3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJCTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJICHNA B OHOJIOTHHI

OpomononHas teopus Y. Jlapuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKH3HB
U Hay4Has JnesatenbHocTh Y. [lapBuna.

JBukyme cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHU3MOB, HACIIEJACTBEHHAas H3MEHYUMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmitenne cunteTndeckoit Teopun 3Boironuu (CTI). HelitpanbHast TeOpHUs 3BOIOLHUH.
CoBpemeHHas IBOJIIOIIMOHHAs Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoid npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpPMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd U
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyGei», «MHoroobpasue



KYJbTYPHBIX (hopM KamycTbl», «Ilopoabl JoMamHUX KUBOTHBIX», «CxeMa 00pa3oBaHMs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYLUIUX CHUJ 3BOJIOLUN», «OCHOBHBIE
MI0JIO’KEHUSI CUHTETUUECKOM TEOPUU 3BOIIOLIUM.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmymsiuust Kak 3JeMEeHTapHas eAuHuLa 3BoolMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHo(oH/1a MOMYIISIMY KaK
3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIIEHHE. 3aKOH reHeTuueckoro paBHoBecus JIx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIUME CHJIBI) JBOJIONMHM. MyTallMOHHBIA TIpoIecc.
KombOunaruHass u3mMeHUHMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUS
qacToT ayienedl B momynsnusx. DddexkT ocHoBarens. IDggexm OYmuliouH020 20pabiuiKda.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢ghghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V30mamus TOMYJISIAN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMonornyeckas (penpoayKTUBHAS).

EcrectBenHblii 0TOOp — Hampapisromuil ¢daktop sBomonnu. DOpMBI €CTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspeiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIONMU. BO3HHKHOBEHUE
npucnoco0ieHnit y opranu3zmMoB. Apomopdo3ssl n unuoagantanun. [Ipumepsr npucnocodaeHnit
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpa3zoBaHue Kak pe3ylbTaT MHUKPOIBOJIOIUU.
Wzomsiust — kimoueBoil  pakTop BUIooOpazoBanus. Ilyth u cmocoObl BUA00Opa30BaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBONIOIIMOHHBIX TPOIECCOB.

MexaHu3mbl GOPMHUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponbp  3BomtonmoHHON OuonoruM B pa3pabOTKE HayyHbIX METOJIOB COXPAHEHHUS
6uopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U HMX X03s5ieB. MexaHU3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JAeMoHcTpanuu

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsiuoHHas CTpyKTypa BUIay,
«Cxema mposiBleHUs 3akoHa Xapau—BaitnOepra», «JIBuKyline CHIBI  SBOJIOLHUNY,
«DKOJIOTHYECKasT H30JSIIMs MONyJIsIIMi ceBaHCKOM dopenn», «l'eorpaduueckas H30IALMS
JIMCTBEHHMIIBI CUOMPCKOM M JTIMCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YUCIEHHOCTU
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «HaycTpuanbHbIN MEJIaHU3M, «KuBble HCKOITAEMBIEY,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemymnpexnaromas oOKpacka >KHBOTHBIX,
«®Du3nonoruueckre agantauuny, «I[IpucnocodbiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObt
BUJ000pazoBanus», «l'eorpapuyeckoe BHuI0OOpa3oBaHME TpEX  BUIOB  JIAHJBILIEH,
«DKOJIOTHUECKOe BHMJI000pa3oBaHMe BHUJOB CHHUI, «[lomuruionasl pactenuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMH HACEKOMBIX, dydena NTHIl U 3Beper C
pUMepaMu pa3jNyYHbIX MPUCIOCOOJIEHUH, Yydesa NMTUIl M 3Bepel pa3HbIX BUIOB, repdapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0CO0CH OHOTO BUIA.

Jladboparopnasi paGora «lIpucrnocoOsieHuss OpPraHM3MOB U HMX OTHOCUTEJIbHAs
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. MakposBosouus U eé pe3yabTaThl



MeTtobl u3ydeHus: MakposBositolMy. [laneoHTomornyeckue METOAbl U3y4EHUS IBOJIIOLHH.
[Tepexonubie GopMbl U PUIOrEeHETUYECKUE PSIbI OPTAaHU3MOB.

Buoreorpadpuyeckne meronsl uszydeHus osBomonuu. CpaBHenue ¢Giaopsl U ayHbI
MaTEepUKOB U OCTPoBOB. bruoreorpaduyeckue odnactu 3emian. BUibl-oHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHE METObl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOIE€HE3a M TOSBJICHUS SBOJIOLIUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISpPHO-
FeHeTUYeCKrue, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHe METOAbl HM3YUEHHUS  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) dBOMOUMU. [Ipunyun  cmeHvl  YHKYULL.
HeoOpatumocTs 3Bostonuu. AjnantiuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JleMoOHCTpaL U

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

Tabmunel 1 cxeMbl: «DWIOTCeHETUICCKUI PSIJT JIOMIAN», «APXCONITEPUKCY, «3BEPO3YyOhIC
amepb», «Creronedans», «Punnodurey, «CemeHHbIe TanopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawampHble CcTaguu 3MOPHOHAIBHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPTaHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpBHI YEIIOBEKAa W IIUMIIaH3e», «[ JaBHBIE
HaIpaBlIeHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTH IBOJIOLIUN.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMUYHBIX, PYJAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUHU
HACEKOMBbIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. IMactepa.
[TponcxosxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeopraHuueckoi sBostonuu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHWYECKHX.
Onpir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoanepsaTHast
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runoreza I'. Ménmnepa. PubGosumbr (T. Yekx) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE NMPOTOKIIECTKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAas  T€OXPOHOJOTHSL.
['eoxpoHoOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanpHble sTansl opranuueckoil 3Boitonuu. [losBiaeHNe M 3BOMIOLUS NEPBBIX KIETOK.
Opontonuss Merabonu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOHMOTreHe3). DBOIIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HHKHOBEHHWE OCHOBHBIX  TPYHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHUi. OCHOBHBIE apoMop(do3bl PacTEHUU.
Boeixon pactenmii Ha cymy. IlosBieHHe CHOpPOBBIX pacTeHMH M 3aBOEBAHME HMHU CYIIH.
Cemennble pactenus. [IponcxoxaeHue NBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBbIe
XKHUBOTHBIC. J)KU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iporcxoxnenne ampuOuii U penTHIIHiA.



[Tpoucxoxaenne wmiexonuraromux u ntul. [lpunnun ximouyeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmiasi xapaKTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTIIeOOpa30BaHHE: €ro YCIOBUS M BIMSHHAE Ha Ta30BBIN
coctaB aTMOC(]ephl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobaema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudyeckoro mupa. [IpuHIUMNBI KjIaccu@UKaUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Toptpersr: @. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo03apoXJieHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKkou
sBoIOLIMNY, «['eoxpoHonoruueckas mkana», «HadanpHble 3Tanbl OpraHUYECKOW 3BOJIOLUN»,
«Cxema o00Opa3zoBaHus JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3KUBOH MPUPOJIBIY,
«Ctpoenune  Bupyca», «Apomopdo3bl pacTeHuil», «PuHHOPUTB), «OIHOKIETOUYHbIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpocHn», «Mxu», «llanoporHukm», «l onoceMeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHUA IKUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctusie», «llnockue uepBu»,
«YneHucToHOr1e, «PBIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITunen,
«Munekonutatroue», «Pa3Butue KM3HM B apxeWckoll aspey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TNAJCO30MCKOM 3pey», «Pa3BuTHE XU3HU B
ME€3030MCKON 3pe», «Pa3BuTme KU3HM B KailHO30Mckol »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOT0 MUPa».

O6opynoBanue: repOapud pacTeHUH pPa3IUYHBIX OTIENOB, KOJJIEKIHWH HACEKOMBIX,
BJIQKHBIE IpernapaThl >KMUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIAeMBbIX, MYJIS)KH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CUHTE3a OpPraHMYeCKUX COEAMHEHUH B IEPBUYHOM aTMocdeper.

Jlaboparopnasi pabora «/3ydeHHe M ONUCAHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnuyeckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHHH pPa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja0BeKa — aHTPOINOreHe3

Pa3znensl u 3a1aun aHTpONOIOrUU. MeTOo 1l AHTPOMIOJIOTUH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUHM YeJIOBeKa. Pelnrmno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TOJIOKEHHE 4YeJlIoBeKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIorHuecKue,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIuYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl) — aHTpPOMOreHe3a:  OWOJIOTWUYECKHE,  COIMANIbHEIC.
CootHorieHre OMOJOTHYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIuU aHTpornoreHe3a. Pannue uenoBexooOpa3Hbie 00e3bsIHbI (IPOKOHCYIIBI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —



JBYHOTHE IIPEINKH JIIOACH. UenoBeK yMmenblid, NEepBbIE U3TOTOBIICHUS OpPYAUM Tpyna. Uemnosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIIOAEH 3a mpenensl AdQpuku. UYenoBek reimenbOoepreckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YelIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTpALUs U
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbiine pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (SPKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTCKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YeloBeKa II0 IulaHere. EnuHCTBO  4yenmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT,  4YeloBeKa K  pa3HbIM  YCIOBHUSM
OKpyKaromiel cpensl. Biausaue reorpaduyeckoit cpeapl u nperida reHOB Ha MOP(HOJIOTHIO U
(bU3HONOTHIO YeIoBeKa.

MexaucuuriauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPONOJIOTUS M MaJCOAHTPOIOJIOTHSl  YEJIOBEYECKUX  MOMYJISALIMIA.
buoconuanpHple  HMCCIIENOBaHUSA ~ NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsi: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuer W cxembl: «MeETOIbI  aHTPOIOJIOTHHY», «[ OJIOBHOM MO3r 4YeIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa M CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPONOreHe3a», «IBOJIOLUOHHOE [JPEBO UEIOBEKa,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heannepranbup», «KpoMmanboHIb», «IIpeaku uenoBekay, «ITambl 3BOJIOLNUN YEIOBEKAY,
«Pacsl yenoBekan.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEeH, MPeMETOB MaTepUAIbHON KYJIbTYpbl IPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTuH ¢ MHQOIOrHYeCKMMH U OHOIeHcKUMU
CIOXKETaMM MPOUCXOXKICHUSI YeloBeka, ¢poTtorpadun HaX0J0K UCKOMAeMbIX OCTaTKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKAa M 4Yepena IIUMIAaH3€, MOJENb KHCTH YeJIOBEKa U
KHMCTH IIMMITaH3€, MOJIETIN TOPCA IIPEIKOB YEJIOBEKa.

JlaGopaTtopnas pabora «/3yueHue ocoOEHHOCTEH CTpOEHMS CKeJeTa 4eJOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJalTalUNA YETOBEKAY.

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue W pasBuTHe dKojoruu B Tpymax A. ['ymGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Mertoap! skonoruu. IloneBsie HaOMIOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY KaroIled Cpebl: JOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHWM I YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBf3€M uenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymGombar, K. @. Pynwse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3mensl skogorun», «MeTonbl dKoJgorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUIY.



Tema 7. OpranusmMsl U cpega oOMTaAHUS

Oxonoruyeckre (akTopbl W 3aKOHOMEpHOCTH uX  JeictBus. Kiaccudukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWOoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUS dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. Llnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJoruueckuii ¢akrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CurnaibHas poib cseta. oronepuoansm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIACPKAHUIO
BojHOro Oananca. Kiaccudukauus pacteHuid mo OTHOUIeHHIO K Boje. [Ipucmocobienus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs, TTyOWHHAas
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobiaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUI JKU3HH.

Kuznennsie Gopmbl opranu3moB. [lonstue o >xu3HeHHou ¢opme. KuzHeHHbIE (HOPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHUE TpPAaBBbI.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOoOEHHOCTH
CTpOEHUS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Bumbl OHMOTHYECKHMX  B3aUMOJCHCTBUH:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomepaius, MyTyaln3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3auMoneHCTBUS  (TONHUYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTP», « IKOJIOTHUUECKHUE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTallii XUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe GOPMBI pacTeHU», «KHU3HEeHHBIE (POPMBI )KUBOTHBIXY,
«JKocucTeMa UIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro jecay, «llenu nuranusy,
«XumnnyectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHcammzm.

OOGopynoBanue: repbapuu pacTeHH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IMYHBIX ~ JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEIIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHbBIE
pacTeHus, repOapul M KOJUIEKIMU TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYHMBBIX
pacTeHHid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCSIIUMXCS K TUTpoUTaM,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYINN, KOJUIEKIUH IKUBOTHBIX,
OoOWTAIONIMX B pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PACTEHHMH M KUBOTHBIX, OOJIaJaroLINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PAa3JMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlabopaTropnasi padora «BrisBieHHE MPUCTIOCOOICHNUN OPTaHU3MOB K BIIUSTHUIO CBETa».

JlaGopaTtopnass pabora «BblsiBiIeHHEe NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIEpaTypbI».

JlaGopaTtopnas padora «AHaToMHYeCKHMEe OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHUY.

Tema 8. Iko/10rusi BUAOB M NOMYJIALHI



DKOJOTUYECKHE XapaKTePUCTHKHU momyisaiuu. [lomynsanus kak OMonorudeckas cucreMa.
Ponp HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB M OCOOEHHOCTEH OHOJIOTHMH BUIOB B
(GbOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyIisiiuii. OCHOBHBIE TTOKA3aTEIIN MOIYJISIIIHH:
YHUCIIEHHOCTb, IUJIOTHOCTb, BO3pAacTHas W TOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojyoruyeckas CTpykTypa mnomynsuud. OueHKa YHCIeHHOCTH mnomyisiiuu. uHamuka
MOMYJSIUMUA U €€ peryisiuusa. buotndeckuid moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nomymnsiuuu. KpuBble pocta uucieHHOCTH mnomyisinuu. Kpuble BbhkuBaHus. Perymsamus
YUCICHHOCTH TOMYJISAIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJIoru4ecKue cTparerud BunoB (I- u K-ctparerun).

[Tonstue 00 »HKojMOrMYeckoil Humie BUAa. Mecroobutanue. MHOroMepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loteHnumanbHas u
peaan30BaHHAs HUIIIH.

Bun xak cucrema momynsuuii. Apeansl BHAOB. Buabl MU uX KU3HEHHBbIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHHUS M MUIPALMi >KMBOTHBIX. buonmornueckne wWHBa3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToprper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTMYECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHpie mnupamMuibsl MOOMyJSuu», «CKOPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM pa3Iu4YHbIMH opraHuzmamu», «Mopenb skonorndecko Humu Jhx. .
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHust ceMsH paCTE€HUN K pacCEeIeHUIO».

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHose.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnu). DyHKUMOHANBbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOoBHHU.
Tpoduyeckue nenu u cetu. Aduornyeckue 00ku 3KocucteM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B 3KOCUCTEME.

OcCHOBHBIE TTOKa3aTENIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKUE THPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKileccuu. [lepBHUHBIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KimMakcHoe cooOIecTBo.
buopa3noobpasue 1 moIHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTemMa. ArporeHo3. Paznuums wmexmy
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢diopa u dayHa.
CunaHTpomnu3anus ropojackoi dayHel. buonornueckoe ©  XO3MHCTBEHHOE 3HAYCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUI  OpPraHU3MOB B
sKocucTeMax. Ponb kackaomozo spgexma u 6ud08-30upukamopos (Kiouesvlx 6uoos) 8
@yHxyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXAY CMEXKHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA M DKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3AEHCTBUM.



Mexanusmbl  6030elicmeus  3a2pA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuubt u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIEcay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 3KocucreMe», «llenmn mwmraHus (macTOMINHAA, JETPUTHAS)Y,
«OKoyornyecKas mupaMujia ynucemn», « IKoJoruueckas nupaMmuga OuomMacchbly, «IKOJIOrndecKas
nupampaa sHeprum», «OOpazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPTuu B arporienosey, «I[Ipumepsr ypOoskocucTem».

O6opynoBanue: repOapuy pacTeHU, KOJUICKIIMM HACEKOMBIX, uydesa NTUIl U 3BEpeid,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD».

Jladoparopnas padora «/3yueHnue pa3HOOOpa3usi MEJIIKUX TOUYBCHHBIX YICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKypcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO35HCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmeruianerapuas 00oj04Yka 3eMiIH, TAe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
6uocepe. Obmactu 6uocdepsl u e€ cocras. Kupoe BemecTBo Ouocdeps! ¥ ero PyHKINH.

3aKOHOMEPHOCTH cyIecTBoBaHus 6uocgepbl. OcobeHHoCcTH OHochephl Kak I100aabHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOreoXMMHUYECKHE UKIBI (Yriiepoa, a3oTa). PUTMHUHOCTS sBIIeHU# B Onocdepe.

3oHanbHOCTH OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIU: TyH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENU, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKUE JIECA,
BBICOKOTOphsl. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa ¥ (YHKLIUS O>KUBBIX CHCTEM, OLEHKAa HX PECypCHOro IOTEHLHala |
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucinoposaa B nmpuponae», «KpyroBopot Bobsl B IPUPOIEN,
«OcHoBHbIe OuMOMBI cymny», «Knumarnuyeckue mosca 3emnm», «Tynapay», «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repoapuu paCTEeHU pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenue noussl. OXpaHa OYBEHHBIX PECYpPCOB. MI3MeHeHNe Kinmara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENbHBIA M JKMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NMPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParoHansHOe
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKOoro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKHX KpU3UcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HUca
U €r0 BEpOSITHbIC OCIEACTBHUS.

Pa3BuTHE METOJOB MOHHTOPHHTA pPAa3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOAHUIO OMOETbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUCmem 1 cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps,
«3arpsisHeHne  1ouBbl», «llapHukoBbIl 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTOpUn», «MOJENU YIPaBIIeMOro MUPAY.

Oo6opynoBanue: ¢potorpaduu OXpaHsEeMbIX paCTCHHI U )KUBOTHBIX KpacHoii kauru Poccuiickoit
®enepanun, KpacHol KHUTH pervoHa.



INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOEHUS MPOTPamMMbl MO OUOJOTHH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOINPEIEICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOT'OHALIMOHAJIBHOTO Hapoaa Poccuiickoit @eaepannu, Ipupojie U OKPYKarolen cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS Y4eOHOro npeamera «buonorus» OIKHBI OTpaxarhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM pOCCHilckoro oOriecTBna,
paclIMpeHne KM3HEHHOIO OIBbITa W OIbITA ACSITEIBHOCTH B IIPOILECCE pealn3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak akTUBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEeATEIHHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATeNbHbIX 33/1a4, BBIMOIHEHNH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKIECHUSIMH, KYJIbTYPHBIMH [IEHHOCTSIMHA U COITHATHHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPaXKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOIJIOE U HACTOALLEE MHOTOHALMOHAILHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K NPHPOJHOMY HACIEAWI0 U TaMSATHUKAM MPUPOIBL,
nocTxkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAQJ POCCUUCKHUX YYEHBIX B CTAaHOBJIICHHE U Pa3BHUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIUI0 M NMPUHUMAThL OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTONYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHHSTHS IIEHHOCTCH CEeMEWHOH XKM3HU B COOTBETCTBUHU C TPAJAHUIHUSIMU HAPOJIOB
Poccumn;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHKE YMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KauyecTBa TBOPUYECKON JTMUHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpPMHPOBAHHMS  KYJLTYPbI  310pPOBbS W
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro obpasa KU3HU (30pOBOE MUTAHUE,
coOIOZIcHHEe TUTUEHHYECKUX TMPaBWJI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPAaBWJ WHIMBUIYAIBHOTO M KOJUICKTHBHOTO OE€30TacHOIO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HHU JIOJCH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCTIMTAHUS:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTA TEXHOJIOTHUECKON M COIMAIBHON HAPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIESITCIIbHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHANBLHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUH BCel
KH3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOMICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpBI: MPHOOPETEHHE ONBITA ILIAHUPOBAHUS
MOCTYIKOB M OI[EHKU WX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHHUE T1100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH MCTOB30BaTh MPUOOpPETaEMbIE MPU U3YYCHUU OMOJOTHUHM 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEINPHUITUE JICUCTBHM, NMPUHOCIIIMX BpPEI OKPYKAIOLIEW MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHHMS pPYKOBOJICTBOBATbCA WMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMaliore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEJICTBA B3AUMOJIEHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEW U peIIeHUH MPOOJIEM COXPAHEHUS IIPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHON LMBHIIM3ALMU: OOECTIeUeHuUs
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 TI00aTbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJIBTYPbI, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHMOHAIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUISl aHaiu3a M OOBSCHEHUS SIBICHUMN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHHUS JJIs peIICHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYY€HHUIO HOBBIX 3HAHMHM IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS Y4eOHOTo mpeamera «BHOJOTHsS» BKIIOYAIOT:
3HauUMMBbIe IS  (OPMHpPOBAHUS  MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCIUTUTHHAPHBIE
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAyYHOW KapTUHBI MUPa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3yEeMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (aKT, MPHUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJIOBaHHe, HAOIMIOJIEeHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHE); YHHUBEpCATbHbBIE
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrue (PyHKIHOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHIIUM OOYyYaIOlTUXCS,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAIbHbIC YyUeOHBIC JCUCTBHS B IIO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.



B pesynpTare u3yueHuss OWOIIOTMM HAa YpPOBHE CpeAaHero oOmiero oOpa3oBaHUS Y
oOyuaromierocsi 0yayr chopMuUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBIC NEHCTBHSA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JICHCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCHU(UKAIMU, OOOOIIECHHS), PaCKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

ONpeNeNaTh UENU JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTCPHUH WX JIOCTHUKCHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABJICHHBIMU IICIISIMH;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHHUSAX, (POPMYIHpPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaJIM3a UMCIOIINXCS MaTepUATbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCJIOBHUSX peajJbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CTOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TTOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJIYYCHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUsSX, B TOM YHCIE TpU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3OBaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH MIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJlM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHS 3a7add  Pe3yiabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEPEHOCHTh 3HAHWS B  [O3HABATEIbHYIO H  TMPAKTHYECKYI0  00JacTu
KU3HEEATCITLHOCTH;



YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MIPEIMETHBIX 00JIaCTEeH;

BBIIBUTAaTh HOBBIC HJEH, IpEAjiaraTb OPUTHHAIIbHBIE MOJXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]a4u, TOMyCKAIOIINE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ undgopmanueii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HOpM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTH M HEITPOTUBOPEUYHUBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY 0OCyXJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIMPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Ja4yd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULMH IPYTUX YYaCTHUKOB JIMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOATbHBIE CPEACTBA OOLICHHs, MOHMMAaTh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBHS, NMOHUMATh HaMEpPEHUS
NPYTUX JOAEH, TPOSIBIISATh YBAKHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHWUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHnn OMOJI0rHYecKor MpobeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJBI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

NPUHUMATh TeId COBMECTHOW JESTEIhbHOCTH, OPTraHW30BHIBATH W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJla U KAXJIOTO YYaCTHHKA KOMaHJbl B OOLIUH pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTh HOBBIE MPOEKTHI, OLEHWBATh WJEH C TMO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATh MMO3UTHBHOE CTPATETUUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIHsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amusi:



UCIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM M HUX pELICHUS B
KM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMpPATh HAa OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CHTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHUBBI B JESTECIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIOIB30BATh MPUEMBI peIICKCHH
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

NpUHUMATh ce0sl, TOHMUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpeameTHBIE pE3ynbTaThl OCBOCHUS cColepkaHUs ydyeOHOTro mpenmera «buomorus» Ha
yrayOIEHHOM YpOBHE OpUEHTHUPOBAHBI Ha o0ecrieueHre NpouiIbHOT0 00ydeHus 00yJarouxcs
Oouonornr. OHU BKJIIOYAIOT: crenuduueckue uisi OMOJIOTMH HAy4dHbIe 3HAHUSA, YMEHUS U
CrocoObl JEMCTBHII 1O OCBOCHHUIO, HMHTEPHpPETAMd U TPEeoOpa3OBaHUIO 3HAHUHM, BUIBI
JIESATETLHOCTH IO TIOJYyYEHUIO HOBBIX 3HAHWN U WX MPUMEHEHUIO B PA3IUYHBIX YYCOHBIX, a
TaK)K€ B PEAIbHBIX JKM3HEHHBIX cUTyalusx. [IpeameTHbie pe3ynbTaTsl NpeICTaBICHbI 10 ToaaM
W3y4YCHUSI.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydyeOHOro mnpenmera «buonorus» B 10 knacce
JIOJDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTeCTBEHHBIX HayK, B
(GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B TO3HAHWU 3aKOHOB TPUPOABI U
pelieHrur IpooieM PalMOHAIBHOTO PUPOIOTIONH30BAHMS, O BKIIAIE€ POCCUHUCKUX H 3apYOEIKHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOHN OWOJIOTMUECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATaoIlne
OMOJIOTHYECKHE TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TroMeocTas,
CaMOPETYJISILMS, CAMOBOCIPOU3BEACHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOpa3us MOTOMKOB



NEPBOTO MOKOJICHUS, PACIICIUICHUS, YUCTOTHI TaMeT, He3aBUCUMOTro HacienoBanus I'. Mennens,
TOMOJIOTHUECKUX pSAIOB B HaciencTBeHHOW wusMeHuynBoctd H. V. BaBuioa), npuHIuUIbI
(KOMIUIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMHM METOJaMH HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTUYECKUX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHne, Ha0Ir01eHue, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HEACATEIbHOCTH, NPOTEKAIOIIMX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEeNIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(HOTr0 M TeTepoTpo(HOr0 TUIMOB MUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeTorenesa, IMOprUoreHe3a, MoCTIMOPHUOHATBHOIO PA3BUTHS, PA3MHOKEHUS,
MHAMBUAYaJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJIEHWCTBUS T'€HOB, I'eTepO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OPTraHOWJAMH KJICTKH M WX (DYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U X (QYHKIUSAMHU, MEXY OpPraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
GyHKIUSAME, MEXAY JTamaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOTO IHKJIA U KU3HEHHBIX
IUKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U  (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBIBIISATh OTIUYUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JJIsl JOKa3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUYECKUX TPYIIIL,

YMEHHUE pelaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATH NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXIy HUCCIeAYeMbIMH OHMOJIOTMYECKUMHU NpolleccaMd M SBJICHHUSMH, JeaTh BBIBOJABl U
IIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MpaKTUUECKue paboThl, COONMOAATh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HUX OKCIEPHUMEHTAJIbHBIMU CpPEICTBAMH,
bopMyHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh OJTYYCHHBIE PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

yYMEHHUE y4yacTBOBaTh B yueOHO-HCCIeN0oBaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeIWIMHe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOMIECTB, W IyOJUYHO TPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUIEHUYECKUX KOH(DEpEeHIUIX;

YMEHHE OILIEHUBATh OJTHYECKHE acCIeKThl COBPEMEHHBIX WCCIIEIOBaHUI B 001acTH
OMoNOTMM M MeIUIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIIOJJOTBOPEHHE, HalpaBIEeHHOE
W3MEHEeHHEe TeHOMa M CO3/1aHNe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiei mpodeccuoHaIbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CETTLCKOTO X03SCTBA, MHIIEBON
MPOMBINUICHHOCTH, YTIyOIsITh IMO3HABAaTEIbHBIH WHTEPEC, HAIMPABJICHHBI HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OMOJIOTMYECKOTO 00pa3oBaHUs B
OpraHu3alMsIX CPEeAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpA, B MO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJOBEUeCTBa, a TaKKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONIONB30BaHUs, U B (OPMUPOBAHHM IICHHOCTHOTO OTHOILEHHS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIAJe POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;



yMEHHUE BJIaJeTh CUCTEMOW OMOJOTMUECKUX 3HAHHM, KOTOpas BKIIIOYAET OMpPEICNCHHS U
IOHUMaHME CYLIIHOCTH OCHOBOIOJAraroIiuX OHOJOTMYECKUX TEPMHUHOB M TOHATHH (BUA,
sKocucTema, Ouocdepa), Ouonorumueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CHUHTeTHYecKass Teopus sBosrouuu), ydeHus (A. H. CeBepuoBa — O MmyTsSX M HalpaBJIECHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TUIOTE3bI (Tunore3a «mupa PHK» V. T'unbepra);

yYMEHHUE BIAJeTh OCHOBHBIMH METOJAMM HAy4yHOI'O IIO3HAHHUSA, HCIOJIB3YEMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUSAX JKMBBIX OOBEKTOB M JKOCHUCTEM (OIHCaHUE, H3MEpEeHHe,
HaOJr0IeHNe, HKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOICHHBIX M3MEHEHHH B
pUPOJIE;

YMEHHUE BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOIE€OLICHO30B, 3KOCUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIEro, ABIKYIIETO W Pa3pbIBAIOIIETO ECTECTBEHHOTO 0TOOpa,
JJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIFOLIUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeOBaHUS
HalpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPIUU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY IMPOIECCAMU HBOJIONUH, BHKYIIUMHU
CHJIaMH aHTPOIOreHEe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTJIUYUTENIbHBIE IPU3HAKH )KUBBIX CUCTEM, ITPUCIIOCOOICHHOCTh BUJIOB
K cpere oOuTaHus, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Ppa3HbIX CUCTEMATHMUYECKUX TpPYMIL,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAHWs, SIUHCTBA YEIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeJI0BEUYECTBA;

yYMEHHUE pelaTh OWOJIOTHYECKHE 33a/1a4M, BBISBIATH MNPUYMHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMBIMH OWOJIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, J€laTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIIOJIHATH J1JAOOpaTOpHbIE U MpaKTHUYECKHE padOThl, cOOMIOIaTh MpaBHUia IPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, TPOBEPATh HX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh NOJYUYEHHBIE PEe3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJIOTHH, DKOJIOTHH U
MeIUIMHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MpPEICTaBIATH
MOJTy9YCHHBIE PE3YIIhTAThl HA YICHUIECKUX KOH(DEPEHIUIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YeloBeKa U
YeJIOBEUECKMX pac, O MPUYMHAX, MOCIEICTBUSAX W CHoco0ax MpemoTBpAIleHHs] TI00aTbHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylell mpodeccuoHanbHON AeITEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBLCKOTO XO3SHCTBA, MHUIIEBOW MPOMBIINIICHHOCTH, YIIyOIIsATh
MIO3HABATENbHBI WHTEpEC, HAMNpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun M MPOJODKEHHE OMOJOrMYecKoro o0pa3oBaHMsS B OpraHM3alUsIX CpPeTHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoaunuecTBO yacon DJIeKTPOHHBIE
Ne HanMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Konrpoabupie  Ipakrnieckue oOpa3oBaTte/ibHbIE
padoThI padoThI pecype

1 buonorus kak Hayka 1
2 JKuBble cHCTEMBI U X H3YYEeHUE 2
3 Bbuonorust knetku 2 0.5
4 XuMH4ecKasi OpraHu3arysi KIeTKU 10 1
5 Crpoenue u GyHKIHHU KIETKH 8 2
6 OOMeH BellecTB U MPeBpalicHNe SHEPTHU B 9 1

KJIETKE
7 H"aCJIC)Z[CTBeHHaSI UHQOPMAIHS U peanu3aius 9 05

e€ B KJIETKe
8 Ku3HEeHHBIN UK KIETKH 6 1
9 Crpoenue u HyHKIHUU OPraHU3MOB 17 15
10 Pa3MHOKEHHE U pa3BUTHE OPraHU3MOB 8 15
1 ['eHeTHKa — HayKa O HACIEJICTBEHHOCTH U 5 05

M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 ['eneTHka yenoBeka 3 0.5
15 CenekIis Oprannu3MoB 4 1
16 BuorexHonorus 1 CMHTETHYECKAs] OMOJIOTHs 4
17 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KosinuecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
n/n NMPOrpaMMbl Bceero Kontpoabhsie  IpakTuyeckue o0pa3oBaTeJibHbIE
padoThI padoThI pecypei
1 3aposKAeHHe U Pa3BUTHE IBOJTFOIIMOHHBIX 4
NpEeJICTABICHUI B OHOJIOTHUH
2 MukposBoonus U e€ pe3yIbTaThl 14 2
3 MakpoaBouttoniusi v €€ pe3ynbTaThl 6
4 [TponcxoxieHre U pa3BUTHE KU3HU Ha 3emiie 15 15
5 [IpoucxoxeHue 4enoBeka — aHTPOIOTEHE3 10 1
DKOJNOrHsl — HayKa O B3aMMOOTHOLICHHSX
6 OpPraHU3MOB U HAJIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpY>Karollel cpenoi
7 OpranusMsl 1 cpefia 0OuTaHUSL 9 1.5
8 DKOJIOTHS BUJIOB Y MTOTYJISILIAHA 9 0.5
9 DKoJorust coo0IEecTB. DKOJIOTHYECKHE 12 05
CHUCTEMBI
10 buocdepa — riiodaibpHas SKOCHCTEMA 6
11 UYesioBek M OKpYyKarolas cpeja 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




INOYPOYHOE IIJNTAHUPOBAHHUE
10 KUIACC

Ne
n/n

A w N e

Tema ypoka

buronorus kak KOMIUIEKCHas HayKa U KaK 4aCTb
COBPEMCHHOI'O 06HICCTB3

2KuBble cuCTEMBI U UX CBOICTBa
ypOBHeBaﬂ opranusanus XUBBIX CUCTEM

Hcropust OTKPHITHS U H3yYESHUS KIETKH.
Knetouynas teopus

Mertoabl MOJIEKYISIPHOM U KJIETOYHOMN
ouonorun. [IpakTrueckas padora «M3ydenue
METOAOB KJIETOYHOM OHOJIOTHH
(xpomatorpadus, anekTpodopes,
mddepeHInanbHOe HEHTPUPYTUPOBAHHE,
[ILIP)»

Bcero

N

KoanuecTBo 4acoB

Kontpoasubie IlpakTudeckue

padoThI

padoThI

0.5

JJIeKTPOHHBIE
nudposbie
odpa3oBaTebHbIE

pecypchbl

XUMHWYECKUH COCTaB KIETKHU

MI/IHepaIILHBIe BC€IICCTBA KJICTKH, UX
OuosIoruuecKast poib

10
11

OpraHuveckue BeniecTBa KIETKH — OEJIKH.
JlaGopartophas padora «OOHapy>keHHe OENIKOB
C TTOMOIIBIO KaUECTBEHHBIX PEaKIHi»

CaoiicTBa, kimaccuukanysa 1 pyHKIHU OEIKOB
OpraHnyeckue BeLIecTBa KIETKH — YTIJIEBOJIBI
OpraHnveckue BeecTBa KJIETKH — JIMIHIBI

05

12

Hyxneunossie kucnotsl. JJHK u PHK.
JlaboparopHnas padora «Vccnenopanne
HYKJIEMHOBBIX KHUCJIOT, BIJIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB)

0.5

13

Crpoenue u pyaknun ATO. pyrue
nykaeosuarpudocdarsl (HTD)

14

CexBenupoBanue JJHK. Metoasl reHOMHKH,




TPAHCKPUIITOMHUKH, TPOTCOMUKHU

15 MeTo1p1 CTPYKTYpHON OHOIOTHH 1
16 Tuns! knetok. [IpokapuoTnyeckas KieTka 1
CtpoeHne 3yKapHOTHIECKOM KIETKH.
17 [IpakTnueckas padora «3yueHne CBOHCTB 1 0.5
KJIETOYHOU MEMOpaHbI»
18 [ToBepxXHOCTHBIN anmapaT KJIETKH 1
OnHomeMOpaHHBIE OPTaHOUIBI KIIETKH.
19 [paktuueckas padora «3yueHne ABUKECHUS 1 0.5
IIUTOILIa3MBl B PACTHTEIBHBIX KIETKAX)
[ToryaBTOHOMHBIE OPTaHOHIBI KIETKH:
20 MHUTOXOHJIPHH, TIacTUbL. JIabopaTopHas 1 05
pabora «VccnenoBanue miaa3mMonnsa 1
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIETKAX»
21 HememOpaHHBIe OpraHOHIbI KIETKH 1
22 Crpoenue u QyHKIUH apa 1
CpaBHHUTENBHAS XaPaKTEPUCTHKA KIIETOK
23 aykapuort. JlabopaTtopHas pabora «3ydyeHue 1 0.5
CTPOCHUS KJIETOK PA3JIMYHBIX OPraHH3MOBY»
AccuMIISAIUS U TUCCUMUIISIHAS — JIBE
cTopoHbl MeTabonmm3ma. Tumbel oOMeHa
24 Bemiects. JlabopaTopHas padota «M3yueHue 1
KaTINTHYECKON aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMUJIA3bl HITH KaTaiasbl)y
DepMEHTATUBHBINA XapaKTep peakuui
KJIETOYHOr0 MeTabonm3ma. Jlaboparopnas
25 paborta «/3yuenue GpepMEeHTaTUBHOIO 1 0.5
pacIierieHnst IepoKChIa BOJOPOa B
PaCTHTENIFHBIX M )KUBOTHBIX KIIETKAX)
26 Benku-akTUBaTOpHI U OEJIKHU-MHTHOUTOPEI 1
27 ABTOTpOGHBIN THII 0OMEHA BEIIECTB 1
28 dotocunTe3 1
29 Xemocunres. JlaboparopHas pabora 1 05

«CpaBHeHue nporeccoB POTOCHHTE3A U




XEMOCHHTE3a»
AHa’poOHbIe OpraHu3MBbl. BUIbl OpoKeHHUS.

30 JlaGoparopHas pabora «CpaBHEHHE MTPOIECCOB 1
OpOXKCHUS U JIBIXaHUSDY

31 AdpoOHBIE OpraHu3Mbl. DTaIlbl 1
SHEPTeTUYECKOTO OOMEHa
DHeprust MeMOpPaHHOTO TpagricHTa MPOTOHOB.

32 Cunre3 AT®: pabora mporonHoi ATD- 1
CHHTA3bI

33 Peakiuy MaTpU4HOTO CHHTE3a 1

34 Tpanckpunims — matpuunbiii cuaTe3 PHK 1

35 Tpancsmus u e€ 3Tamns 1

36 Konuposanne amuHokucnot. Pons pubocom B 1
OuocuHTe3e OenKa

37 Opranu3aiys reHoMa y TPOKapuoT U SyKapruoT 1

38 MorekynspHble MEXaHU3MbI 3KCIIPECCUH TCHOB 1
y 9YKapHoT
Bupycbl — BHekeTouHbIe (HOPMBI )KU3HU U

39 oOsuraTHele mapa3uThl. [IpakTudeckas padbora 1 0.5
«Co3/1aHne MOJICITH BUPYCay

40 BI/Ip}TCHL}e 3a00JIeBaHus YelIOBEKa, JKUBOTHBIX, 1
pacTeHuit

41 HanorexHomoruu B OMOJIOrMU U MEQUILIHE 1

42 JKu3HEeHHBIH UK KIIETKA 1

43 Matpuunsrii cuare3 JIHK 1
Xpomocomsl. JlabopaTopHas paboTa

44 «M3y4eHne XxpoMOCOM Ha TOTOBBIX 1 05
MUKpOTMpenaparax»

45 Jlenenue KIeTKH — MHUTO3 1
Tune! knetok. KaprokuHes u IUTOKUHE3.

46 JlaGopatopnas padora «HaOxroneHue murosa B 1 05
KJIETKaX KOHYMKa KOpEeIKa JIyKa (Ha TOTOBBIX
MHUKpoOTpenapaTax)»

47 Perynsiuust >k U3HEHHOTO ITUKJIA KJIETOK 1




48 Opranusm Kak enHOE [eI0e 1

49 Txanu pactenuii. JlabopaTopHas padora 1 05
«M3ydyeHne TkaHel pacTeHUN»

50 TxaHu KUBOTHBIX H YenoBeka. JlaboparopHast 1 05
pabota «/3yueHne TKaHeH JKUBOTHBIX)»
Opransl. Cuctemsl opratoB. JlabopatopHas

51 pabota «/3yueHue OpraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Teaa OpraHu3MOB 1

53 JIBm>keHne opraHu3MoB 1

54 [IuTanmne opranu3mMoB 1

55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX. 1
[TumieBapuTenbHAS CHCTEMa YEIOBEKA

56 JlpIxaHne OpraHn3MoB 1

57 JpIxaHre 03BOHOYHBIX KUBOTHBIX M YEIOBEKA 1

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KposenocHas cucrtema mo3BOHOYHBIX 1
’KMBOTHBIX M YeJIOBEKa

60 Beiienienue y opraHu3mMoB 1

61 3aimuTa y OpraHu3MoB 1

62 HNMMyHHas cucteMa yenoBeka 1

63 PaznpaxuMocTh ¥ peryisius y OpraHu3MoB 1

64 ['ymopainbHast peryisuust ¥ SHIOKPHHHAS 1
crcTeMa KUBOTHBIX U YellOBEKa

65 @OpMBI pa3MHOKEHUSI OPraHU3MOB 1

66 [TosoBOE pasMHOXKEHME 1

67 Meiio3 1
I'ameTorene3. O0pazoBaHue U Pa3BUTHE

68 MIOJIOBBIX KJIETOK. JIabopaTopHas padora 1 05
«3yueHne CTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpEapaTax»»

69 WNupuBunyansHoe pa3BUTHE OPraHU3MOB — 1

OHTOI'CHE3




3aknagka OpraHoB U TKaHEH 13 3apOAbIIICBBIX

70 1
JIUCTKOB
Poct u pazButHe x*uBOoTHBIX. JJabopaTtopHas

71 pabota «BeIsSBICHHE MPU3HAKOB CXOACTBA 1 0.5
3apOJIBIIIEH TO3BOHOYHBIX KUBOTHBIX)

Pa3zmHOX€eHME U pa3BUTHE PACTCHUH.

72 Jlabopatopnas padora «CTpoeHrEe OpraHoB 1 0.5
Pa3MHOXEHUS BBICIIMX PACTCHHIDY

73 Hcropust cTaHOBIICHUS U PAa3BUTHUS TCHETHUKU 1
KaK HayKu
OCHOBHBIC MTOHATHS U CUMBOJIbI TCHETUKHU.

74 Jlaboparopras pabora «Jlpo3oduna xak 1 0.5
O00BEKT T€HETHUECKUX HCCIIEIOBAHUI
3aKOHOMEPHOCTH HaCIIeZ0BAHUS TIPU3HAKOB.

75 Monorubpuanoe ckpemuBanue. [Ipakrudeckas 1 05
pabora "U3yueHne pe3yabTaToB '
MOHOTHOPHIHOTO CKPEIIUBAHUS Y APO30PHITHI"

76 HuTonmornveckne OCHOBBI MOHOTHOPHTHOTO 1
CKpEIMBaHUS

77 AHamm3upyroniee ckpemuBanue. HemomHoe 1
JIOMUHHPOBaHUE
Jurnbpuanoe ckpentuBanue. [lpakrrnueckas

78 pabora «/3ydeHnue pe3ynbTaToB JUTHOPUIHOTO 1 0.5
CKPEIIMBaHUs Y AP030(DHITBD)

79 LuTonoruveckre OCHOBBI AUTHOPUIHOTO 1
CKpEIMBaHUS

80 CuermieHHOe HacleOBaHUE MPU3HAKOB 1

81 XpOoMOCOMHasl TEOpHUsI HACIIEICTBEHHOCTH 1

82 I'eneTrka mosa 1

83 T'eHOTHN KaK LIEJIOCTHASA CUCTEMA 1

84 I'eHeTHMUECKUI KOHTPOJIb Pa3BUTHSI PACTECHUH, 1
JKUBOTHBIX M YCJIOBEKA

85 N3meHunBOCTh NpU3HAKOB. Buibl 1

HN3MCHYUBOCTH




86

87

88

MOI[I/I(I) HKallMOHHasA U3MCHYUBOCTH

BapuanivoHHbI# psijy M BapualldOHHAsI KpUBasl.
JlaGoparophnas padora «/ccnenoBanue
3aKOHOMEPHOCTEH MOIU(MUKAITMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BaprainOHHOTO
psaa v BapHAlMOHHON KPUBO»
I'enoTunuyeckass U3SMEHYUBOCTbD.
KoMOuHaTHBHAS N3MEHUYNBOCTh

0.5

89

90

91
92

93

MyrtannonHas u3MeH4MBOCTh. [IpakTuueckas
pabota «MyTanuu y 1po30Quis! (Ha TOTOBBIX
MHUKpOTIpenapaTax)»

3aKOHOMEPHOCTH MYTallHOHHOTO MpoLEcca.
ONHUTeHETHKA B SITUTCHOMHUKA

I'enernka yenoseka. [IpakTrueckas padora
«CocTaBiieHHE U aHATU3 POJOCIOBHOM
MeToabl MEIUITMHCKON I'eHETUKH
3HaueHNE MEIUITMHCKON TeHETUKH B
HpeILOTBpaIlIeHI/II/I N JICHCHUU TCHECTUUYCCKUX
3a00JIeBaHUI YeJIOBEKa

0.5

0.5

94

95

OcHoBHBIE TOHATUS cenekuun. JlabopaTtopHast
pabota «l3yueHne copToB KyIbTYPHBIX
pacTeHU U NOPOJI JOMAILIHUX KUBOTHBIX)»
MeTo/TbI CeNeKIIMOHHON PaOOTHI.
JlaGopartopHas pabota «/3yueHre METOI0B
CEJIEKIIUU PACTEHUI»

05

0.5

96

JocTrxeHust ceieKiui pacTeHU U )KMBOTHBIX.

[Ipaktuueckas padota «IIpuBHBKa pacTeHUN»

97

98

CoxpaHenne, n3ydeHHe U UCTIOIH30BAHNE
TEHETUYECKUX PECYPCOB
BuotexHonorus kak Hayka u OTpacib

npousBojcTBa. [IpakTHyeckas pabora
«zyueHre 00bEKTOB OMOTEXHOIOTUNY

05

99

OCHOBHBIE HAIIPABJIEHUS CHHTETHUECKON
OUOJIOTUH

100

XpOMOCOMHaH 1 T'CHHas MHXXCHCPUA




101  MenunuHCKHE OMOTEXHOIOTHU 1
102 PesepBHBIii ypoK. HOBT(jpeHI/Ie, 006o0mIeHME, 1
CHUCTEMAaTH3aLNs 3HAHUI
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 102 135




11 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
ry‘i Tema ypoka Beero Kontpoannsie I[IpakTHyeckue Oﬁp:;q;ggz;)eﬂm e
padoThI padoThI pecypei
1 OBomononHas reopus Y. lapsuna 1
5 JBIKyIIME CHITBI DBOTIONMHI BUIOB 0 Y. 1
HapBuny
3 Bops6a 3a cymecTBoBaHUEe, ECTECTBECHHBIN U 1
MCKYCCTBEHHBIH 0TOOD
4 DOopMHPOBAHUE CUHTETHYECKOU TEOPUU 1
9BOJIOLMU
5 Oransl 3BOJIOLHOHHOTO IIpoliecca: 1
MHUKPO3BOJIIOLNSA U MaKPOA3BOIIOIHS
6 [omynsuust — 37eMeHTapHas eANHULA 1
3BOJIIOLIMU
3aKoH reHeTu4eckoro pasHoBecus [x. Xapau,
7 B. Baiin0Oepra. Jlabopatopnas pabota 1 05
«BpoIsBIIEHIE N3MEHUUBOCTH Yy 0COOEH OHOTO '
BUIa»
8 OnemeHTapHbIe (HaKTOPBI BOJIOLUH 1
9 O ekt ocHoBaTemns. DpdexT OyTHIIIOYHOTO 1
TOPJIBIIIKA
10 Murpanuu. N300y nomyasiuii: 1
reorpaduueckas, OHoJOruuecKas
11 EctecTBeHHBIN 0TOOp — HAIPaBIIAIOMINI 1
(hakTOp IBOJIIOLIUU
12 [TonoBoit oTOOP 1
IIprcroco0IeHHOCTh OPTraHU3MOB KaK
13 pe3yapTaT MUKpO3BOTIOIH. JlabopaTopHas 1 05
pabota «M3yuenne apoMop030B 1
WJIM0aJaNTallui Y paCTEHUN U )KUBOTHBIX»
[Ipumeps! mpucnocoOneHni y OpraHu3MOB:
14 Mopdoorniyeckue, HU3NoIOrHIECKHE, 1 0.5

6HOXI/IMH‘ICCKHC, IIOBCACHYCCKUC.




Jlaboparophas padora «I[Ipucrnocobienus
OpPraHU3MOB U X OTHOCHTEILHAS
1eJIeCO00Pa3HOCTE)»

Bun, ero kputepun u CTpyKTypa.

15 JlaGopaTtopHas pabota «CpaBHEHHE BHIOB 10 1 0.5
MOP(OTOTHIECKOMY KPUTEPHIO»

16 CrpykTypa BUzIa 1

17 BunoobpazoBanue Kak pe3ynbTaT 1
MHUKPO3BOJIIOLIUH

18 CBS13b MUKPOSBOJIOIIUHU U STHIEMUOJIIOTHU 1

19 MakposBomonus. [laneonTonorunyeckue 1
METO/BI H3YUEHHsI SBOTIOIHN

20 Buoreorpadguueckie METOAbI H3yUCHHS 1
SBOJIIOLNH
OMOPHUOIOTUYECKHE U CPABHUTEIBHO-

21 MOP(}OIOTHYECKHE METO bl U3YICHUS 1
SBOJIOLIAN
MounekynsapHO-TeHETHIeCKHEe, ONOXUMUYECKIE

22 Y MaTeMaTU4eCKHe METO/Ibl U3yUeHUs 1
SBOJIIOINH

23 O01Ke 3aKOHOMEPHOCTH SBOJIIOIIUU 1

2 ApnantuBHas paguanus. HepaBHOMepHOCTB 1
TEMIIOB 3BOJIFOLIUH

o5 HayuHbie THoTe3sl MPOUCX0XKICHHS )KU3HU Ha 1
3emuiie

2% JloHay4HbIe TIpeICTaBICHUS O 3apPOXKICHAN 1
JKU3HU

27 OCHOBHBIE 3TaIbl HEOPTrAaHUUECKOU IBOIIOIIUU 1

28 T'unoressl 3apoXkIeHUS )KUZHU 1
Hcropus 3eMin 1 METOBI €€ N3YUECHHUS.

29 Jlaboparophas pabota «/3yuenue u onucanue 1 0.5
MCKOTAEeMbIX OCTATKOB JIPDEBHUX OPTaHU3MOB)

30 HavanbeHble 3Tanbsl OpraHNYeCcKOi dBOIIOLUN 1

31 OBONIONUS 9yKaprUOT 1




OCHOBHBIE 3Talbl IBOJIOLUN PACTUTEIBHOTO
mupa. [Ipaktnueckas padbota «3zyueHue

32 . . 1 0.5
0cOOEHHOCTEH CTPOCHHS PACTCHUH pa3HbIX
OTJICTIOBY»
33 OCHOBHBIE 3TaIIbl YBOJIIOIUHN JKUBOTHOI'O MHpa 1
DBoJronysl )KUBOTHBIX. IIpakTideckas pabora
34 «Mzyuenne ocobeHHOCTEH CTpOCHHS 1 0.5
MI03BOHOYHBIX JKUBOTHBIX)»
35 PasButue xu3HHM Ha 3emJie 1O pam U 1
nepuoam
36 MaccoBble BEIMUPaHHUSI — DKOJIOTHYECKHE 1
KPH3KCHI MTPOIIIOTO
37 CoOBpEMEHHBIHN 3KOJIOTHYECKUIM KPU3HUC, ETO 1
0COOEHHOCTH
38 CoBpeMeHHas CHCTeMa OPraHNnIeCKOro 1
MPOIILIOTO
39 OCHOBHBIE CHUCTEMATHUYECKHE TPYIIIIHI 1
OpraHu3MOB
40 AHTPOTIONOTHSA — HayKa O YeJIOBEKe 1
a1 Pa3BuTHE MpeCcTaBICHUI O MPOUCXOKICHUH 1
YeNoBeKa
MecTo 4enoBeka B CUCTEME OPTaHHYECKOTO
42 mupa. Jlaboparopuas pabora «M3ydeHue 1 05
0COOCHHOCTEH CTPOCHHS CKeJIeTa YeTI0BeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM)
43 JIBrKyIpe Cuitbl aHTPOIIOTeHe3a 1
44 CooTHo1IeHHE OMOJIOTHYECKUX M COLUATBHBIX 1
(hakTOpOB B aHTpOTIOreHe3e
45 OCHOBHBIE CTaMH aHTPOIIOTeHE3a 1
46 ITaneorenerrka u najacoreHOMMUKA 1
47 OBOJIOIMS COBPEMEHHOTO YEJIOBEKA 1
Yenoseueckue pacel. [Ipaktiuueckas padbora
48 «3ydeHne 3KOJOTUYECKUX alanTalui 1 0.5

YCJIOBCKaA»




49 MexIuCIUIUIMHAPHBIE METOIbl aHTPOIOJIOTHH 1
50 3apoXICHIE U PA3BUTHE SKOJIOTHH 1
Mertonp! skonorun. JlJabopaTopHas padora
51 «3yueHrie METOI0B 3KOJIOTMUECKUX 1 0.5
UCCIIEAOBAHUID)
59 3HaueHUE SKOJIOTMYCSCKUX 3HAHUH TS 1
YeloBeKa
53 Okonoruueckue HakTopsl 1
AobnoTtnyeckue GakTopbl. CBET Kak
54 skonornyeckuii hakrop. Jlaboparopras padora 1 05
«BrIsABNIEHNE TPUCTIOCOOIEHUI OPraHU3MOB K
BIUSTHUIO CBETa»
Aobuornueckue hakropsl. TemnepaTypa Kak
55 aKosoruueckuii pakrop. Jlaboparopuas padora 1 05
«BrIABNIEHNE TPUCTIOCOOIEHUI OPraHU3MOB K
BITUSTHHUIO TEMIIEPATYPhD»
Abunotndeckue GakTopsl. BraxxHOCTh Kak
56 akosioruueckuii pakrop. JlaboparopHas padora 1 05
«AHaroMH4yecKne 0COOEHHOCTH pacTeHUN U3
PasHBIX MECT OOUTAHUS
57 Cpenipl 00MTaHUSI OPraHU3MOB 1
58 buonornueckne puTMsbI 1
59 JKuznennsie (hOopMBI OPraHU3MOB 1
60 buoTnueckue hakTopsl 1
3HaueHne OMOTHYECKUX B3aUMOJAEHCTBUN IS
61 CYIIECTBOBAaHUS OPIaHU3MOB B Cpejie 1
oOuTaHus
62 DKOJIOTMUECKHE XapAKTEPUCTUKH HOIYJISLUH 1
OCHOBHBIE ITOKa3aTEIH MOMYJISIINH:
63 YUCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U 1
TIOJIOBAsi CTPYKTYpa
OCHOBHBIE ITOKa3aTEeIH MOMYJISINH:
64 POXKIAEMOCTb, TIPUPOCT, TEMIT POCTA, 1

CMCPTHOCTb, MUT'PALIUN




65 DKonoruveckasi CTpyKTypa HOmyJsiuu 1

66 JlHaMUKa MOMYJISIMN U €€ peryIsIys 1

67 KpuBble pocta YUCICHHOCTH MOMYISIIHH. 1
KpuBbie BEDKUBAHHS
Okonorunueckas Humia Buaa. JlaboparopHast

68 pabora «IIpucrmocobiieHus: CeMsiH pacTeHUH K 1 0.5
pacceneHuro»

69 Bun xak cuctema nomynsnuit 1

70 3aKOHOMEPHOCTH MTOBEICHUSI K MUTPALIUi 1
JKUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3 1

72 OKxocucTeMa Kak OTKpBITasi cucTeMa 1

73 KpyroBopot BelecTB 1 MOTOK SHEPTHU B 1
9KOCHUCTEME

74 OCHOBHBIE TOKA3aTEIH YKOCUCTEMBI 1

75 OKOJNOTHYECKUE TUPAMHUIBI 1

76 H3MeHeHus coo0IIeCTB — CYKIIECCHU 1

77 [TpupoaHbIe IKOCUCTEMBI. DKOCUCTEMBI 03€p H 1
peK. DKOCUCTEMBI MOpEl 1 OKEaHOB

78 [Mpupoxansie SKOCHCTEMBI. DKOCHCTEMBI TYHJIP, 1
JIECOB, CTEMNEH, MyCThIHB

79 AHTpPONOTE€HHBIE 3KOCHUCTEMBI 1

80 Ypboakocuctemsl. [Ipaktuueckas padbota 1 05
«M3yuenue u onrcaHue ypoO3KOCHCTEMBI»

81 3aK0H0Me£)H00T£/1 (hopMHPOBaHUSI OCHOBHBIX 1
B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arpsi3HEHUN

82 Pa3HBIX TUIIOB HAa CYOOPraHU3MEHHOM, 1
OpPraHU3MEHHOM, TIOMYJISIIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 brocdepa — obmiernaneTapuas 000109Ka 1
3emiu

84 VYuenne B. 1. Bepnajckoro o 6uochepe 1




85 3aKOHOMEPHOCTH CYyIIeCTBOBaHHUS Onochepbl 1

86 KpyroBopoTs! BemecTB 1 OHOT€OXHUMUYECKHE 1
IIUKJTBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI 1
CyIIH

88 YcroitunBocTh OHOCheEphI 1

89 DKOJIOrMYECKUE KPUZUCHI U UX TPUYUHBI 1

90 BoszeiicTBue yenoBeka Ha buochepy 1

91 AHTpOl'IOl“eHHvOG Bos/:[eﬁCTBvHe Ha 1
PACTUTCIIbHBIN W )KUBOTHBIM MUP

92 OxpaHa IpUpoIbI 1

93 OCHOBHBIE TPUHIUTIBI YCTOWYNUBOTO Pa3BUTHSA 1
YeJI0OBEYECTBA U MPUPOJIBI
PanmonansHOe IpUPOIONIONIE30BaHKE U

94 COXpaHeHHe OMOJIOTUYECKOro PasHOOOpa3us 1
3emiu

95 0O6006menne mo Teme «MUKPOIBONIONHS U €€ 1
PE3YJIBTaTh)

9% O06o06menune o Teme «MaKkpoIBOMIOLHS U €€ 1
PE3yIIbTaThI»

97 O0606menue o Teme «IIporcxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMiie»

98 060061eHue o Teme «IIpoucxoxaeHue 1
YeJI0BeKa — aHTPOTIOTCHE3

99 O06o006mieHne 1Mo TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOLICHUSIX OPraHH3MOBY»

100 0O606menue no teme «OpraHu3Mbl U cpesa 1
oOuTaHus

101 0606H.ICHI/IUC 10 TeMe «DKOJIOTUs BUIOB U 1
HOMYJISLIHN

102 O606menue no teme «buocdepa — riiodanbHas 1
9KOCHUCTEMaY

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
e buonorus. 10 kmacc. Yrmyonéuusiii ypoBenb. YueOHoe mocodue. B 2 4. / [Taceunuk
B.B., Kamenckuii A.A., Pyornios A.M. u np. / [Tox pen. [Taceunuka B.B.
e buonorus. 10 knacc. YrinyOn€HHbId ypoBeHb. YueOHoe mocodue. B 2 4. / [Taceunuk
B.B., Kamenckuit A.A., PyonioB A.M. u ap. / [lox pen. [laceunnka B.B.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

e buomorusa. 10-11 xmaccel. YrimyOneHHbld ypoBeHb. Meronudeckoe mnocobue /
[Taceunuk B.B. u np.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
» https://m.edsoo.ru
« https://yandex.ru/video/
» https://uchi.ru/teachers/hometasks
e https://resh.edu.ru/
e https://infourok.ru/
e https://uchitelya.com



https://m.edsoo.ru/
https://yandex.ru/video/
https://uchi.ru/teachers/hometasks
https://resh.edu.ru/
https://infourok.ru/
https://uchitelya.com/

