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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yyebHomy mnpeamety "buonorus" (manee - Ouonorusi) Ha
YpOBHE CpelHero oOliiero oopa3zoBanusi paspadoraHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit denepanumy,
OI'OC COO, Konuenuuu mnpenojaaBaHus ydyeOHoro npenmera «buomnorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHs usyudenus (10-11
KJIACChI) SIBJISIETCA OJHHUM W3 KOMIIOHEHTOB MpeIMeTHON obnactu «EcTecTBeHHO-
HayuHble mpeameTsl». CormacHo mnonoxeHusm OI'OC COO npodunbHbIe
yueOHbIe TPEeIMEThI, U3ydaeMble Ha yriayOJEHHOM YpPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennmanun  oOy4eHUsT Ha YpPOBHE CpeAHEro oOmiero ooOpa3oBaHus U
OpHU3BaHbl O00ECHEYUTHh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHHUM
o01uM, cpeIHUM IpodeccHOHaIbHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOXKIbIA M3 OSTUX Y4EOHBIX TMPEAMETOB JOJKEH OBITh OPUEHTUPOBAH Ha
NPUOPUTETHOE PEIICHHE 00pPa30BaTENIbHBIX, BOCIUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBSI3aHHBIX € NpodopHeHTaMe OOyYaloIUXCd W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAyYHOTO 3HAaHHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTHEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo ydueb6HOMY mipeamery "buonorus" ga€t mpeacTtaBieHue o
HeJM W 3ajjayax u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOiaéHHOM
ypOBHE, OIpejenseT 00s3areabHoe (MHBAPUAHTHOE) TMPEIMETHOE COAEpKaHUE,
€ro CTPYKTypHpOBaHUE IO pa3fesiaM W TemaM, paclpelesieHue Mo Kiaccam,
PEKOMEHyeT TMOCIEA0BATENbHOCTh HU3yUYEHHs] y4eOHOro Marepuana ¢ y4e€Tom
MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JOTMKHA Y4eOHOro Impoiecca,
BO3pPAaCTHBIX OCOOEHHOCTEeW oOydaromuxcs. B mporpamme 1o Ouonoruu
peanu3oBaH MPUHIMI MPEEMCTBEHHOCTH C M3YyYEHUEM OHMOJOTUHM Ha YpPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Oijarojgaps dYemMy IPOCMaTPUBACTCS
HAIPaBJICHHOCTh HAa  MOCJEAYIolee pa3BUTHE OHOJOTUYECKUX  3HAHMM,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOT0 MBINUICHHSI, MPEACTABICHUA O 310pOBOM O0pa3e >KM3HHU, Ha
BOCIIMTAHHE OEPEKHOr0 OTHOIICHUS K OKpYyXKalolieh mpupoaHoi cpene. B
nporpaMme Mo OMOJOTMHM TakXe MOKa3aHbl BO3MOXKHOCTH YYEOHOTO IpeaMeTa
«buonmoruss» B peammsanuu TpeboBanuit dGI'OC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM M IPEAMETHBIM pe3yJbTaTaM OOYy4YEeHHs U B
(GopMUPOBAaHUM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHON JAESITEIbHOCTU
Oo0y4aroUMxcs MO OCBOEHHUIO COJEp)KaHHUA OHOJIOTHYECKOro 0o0pa3oBaHMS Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VY4eOnpiii penMer «buonorus» Ha ypoBHE CpPEIHETO 00IIero 0Opa3oBaHMs
3aBeplIaeT OUOJOTrMYecKoe O0Opa3oBaHME B IIKOJE MW OPUEHTUPOBAH Ha
paciMpeHre 1 yrayOjeHue 3HaHUM OOydaroIMXcs O >KMBOM MPHUPOJIE, OCHOBAaX



MOJIEKYJIIPHOM M KJIE€TOYHOM OWOJIOTMH, 3MOpPUOJIOTMM UM OHOJIOTHUU PA3BUTHUA,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTUH.

N3yuenune yueOHoro mnpeamera «buonorus» Ha YrIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO HA MOJTOTOBKY OOyYarolMXCsl K MOCIEAYIOIIEMY MOJYy4YEHHIO
OMOJIOTMYeCKOro  oOpa3oBaHUs B  By3aX W OpraHU3alUsAX  CPEHEro
npodeccruonansHoro oOpazoBanus. OCHOBY €ro coAep>KaHus COCTaBJISET
cucteMa OMOJIOTUYECKUX 3HAHWM, MOJYYEHHBIX MPU U3YYEHUH OOYy4YaroIIUMHCS
COOTBETCTBYIOIIMX CHCTEMATHUYECKUX Pa3JeiaoB OMOJOrMH Ha YPOBHE OCHOBHOTO
oOmero obpaszoBanus, B 10—11 kimaccax 3Tu 3HaHUS NOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl W yrayOJieHbl OMOJIOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JOTIOJTHUTENIBHO ~ BKJIIOUEHbI  OMOJIOTMYECKHE CBEACHHUS  MPUKIATHOTO U
NOMCKOBOTO XapakTepa, KOTOPbIE MOXHO MCIOJIb30BaTh KaK OPUEHTHUPHI IS
nocinenywomero  Beibopa  mpodeccun. Bo3moxxkHa — Takke — MHTErpaius
OMOJIOTUYECKUX 3HAHUM C COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYyYEHHBIMU
00yJaromuMHCs TIPU U3YYEeHUH (PUBHKU, XUMUHU, TeoTpaduu 1 MaTeMaTHKHU.

Crpyktypa mporpaMmbl 1o ydyeOHOoMy mnpeameTy "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M JBOJIOIUMOHHBIA TOIXOJAbl K HM3YyUYEHUIO OHOJIOTHUU.
CornacHo UM, H3y4yalOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEepHBIC ISt
KUBBIX CHCTEM Pa3HOTI0 YpPOBHS OpPTaHM3AIlMHU, SBOJIOLUUUA OPraHUYECKOTO MHUPA
Ha 3emJie, COXpaHEHHsS OMOJIOTHYECKOro pa3HooOpas3usi ruianetsl. Tak, B 10
KJIacCe€ M3y4YaloTCS OCHOBBI ~ MOJIEKYJSIDHOW W KJIETOYHOM  OHOJIOTruH,
AMOPHUOIOTUU U OUOJIOTUM Pa3BUTHS, TEHETUKU U CEJIEKIMU, OMOTEXHOJIOTUU U
CUHTETHYECKOM OHOJIOTHH, aKTyaJu3UpPYIOTCS 3HAHUS OOydYaroIIuXxcs 1o
0oTaHUKe, 300JI0TUH, aHATOMUH, (HU3HOJIOTUHN yeroBeka. B 11 kimacce uzyuarores
ABOJTIOIIMOHHOE YUEHUE, OCHOBBI KOJIOTHHU U y4eHHE 0 Onocdepe.

VYyeOupiii mnpeamer «buonorus» TpuU3BaH  00ECIEYUTh  OCBOCHUE
oOy4JaromuMHCs OMOJIOTMYECKUX TEOPH U 3aKOHOB, MICH, MPUHIIUIIOB U TTPaBUII,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, 3HAHUU
O CTPOEHHHU, MHOTOOOPa3UM M OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOMYJISALUH,
OMOIIEHO3a, IKOCUCTEMBI, O BBIJAIOIINXCS HAYUYHBIX JTOCTH)KEHHUSAX, COBPEMEHHBIX
MCCJIEIOBAHUSIX B OMOJIOTMH, TPUKIATHBIX acleKTaX OWOJIOTMYECKUX 3HAHUIA.
Jlist pa3BuTHS U TOJJEP)KaHUA MHTEpeca 00yJaronuxcsi K OMOJIOTHU Hapsay CO
3HAYUTENIbHBIM 00bEMOM TEOPETUYECKOI0 MaTepualia B COIEPKAHUU MTPOTrPaMMBbl
10 OHMOJIOTMH MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEHN CTAHOBJIEHUS M Pa3BUTHSA
TOW WM WHOW 00NacTh OWOJIOTHH, BKIAJOM OTCUYECTBEHHBIX U 3apyOeiKHBIX
Y4E€HBIX B PELICHUE BaXKHEHUIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.

Lenp nzydyenust yuyeOHoro npeamMera «bruosnorus» Ha yriyOin€HHOM YpPOBHE
— OBJIaJIcHHE OOYYAIOIIMMUCA 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHOU
OpraHu3alMi KUBBIX CHUCTEM pAa3HOr0 paHra H MNpUOOpEeTeHUE yMEHUM
MCIIOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpeAeiaEHHON 00IacTu



npo(ecCUOHaNBHON JESTENIbHOCTH, CBA3aHHOW ¢ OWonorueil, wim K BbBIOOPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

HocTmwxkenne 1enu UW3ydeHWs ydeOHoro mpeamera «bwornorus» Ha
yIIyOJIEHHOM YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIICYIONIUX 3a/1ay:

OCBOCHHUE 00YYAIOIIMMUCS CUCTEMbI OMOJOTUYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTITUAX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
MpaBUJiaX, COCTABIISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA;
O CTPOEHUH, MHOTO00Opa3Mu U OCOOCHHOCTSAX OMOJOTMYECKHX CHCTEM (KJIETKa,
OpraHu3M, TMONyJsAlus, BUI, OHOreolneHo3, Ouocdepa); O BBIIAIOIIUXCT
OTKPBITUSAX ¥ COBPEMEHHBIX UCCCAOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarONIUXCcs C METOJaMH ITO3HAHWS KHUBOW TPUPOJIBL:
UCCJIEOBATEILCKUMU METOJaMU  OUOJOTHYECKUX HayK (MOJEKYJISIpHOU U
KJICTOYHON OWOJIOTHH, SMOPUOJIOTHMM W OWOJIOTMH pPa3BUTHS, TCHETUKH U
CeJeKIIMM, OWOTEXHOJIOTUM M CUHTETUYECKOW OWOJIOTHUH, TMajJeOHTOJIOTHH,
DKOJIOTUM); METOJaMHU  CaMOCTOSITCIbHOTO  TPOBEJACHUS  OHOJIOTHYCCKUX
Uccle/oBaHUNA B Jaboparopuu U B Tpupojsie (HaOMOICHUE, H3MEPEHUE,
AKCTIIEPUMEHT, MOJICIIMPOBAHME);

OBJQJIcHUE OOYYaIOUMHCS yMEHHUSMH: CaMOCTOSITEIbHO HAaXOJUTh,
aHAJM3UPOBATh M HCIOJb30BaTh OMOJIOTHYECKYIO HHGOPMAIUIO; TOJb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIUKOW; YCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM U COIHMAIbHO-PKOHOMUYECKUMH U SKOJOTUYECKUMHU
npoOyieMaMu 4YeIOBEYECTBA; OLICHUBATh TOCIEICTBUS CBOEH IESATEIBHOCTU IIO
OTHOIICHHUIO K OKpYXalolled MNpUPOJHON cpelie, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIMX  JIIOJIeH; OOOCHOBBIBAaTH M COONIOAATH  MEPBI
npoguIaKTUKH WHQPEKIIMOHHBIX 3a00JIeBaHUM, MpaBHUJIa MOBEJACHUS B TIPUPOJE U
obecrieueHus1 OE30MMaCHOCTU COOCTBEHHOW JKU3HECATECILHOCTH B UYPE3BhIUAMHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh
COBPEMEHHbBIC HAYUYHbIE OTKPBHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y 00y4aIONINXCSI MHTEIJIEKTYATbHBIX U TBOPUECKHUX CIIOCOOHOCTEMN
B TMpPOIECCE 3HAKOMCTBA C BBIJIAIOIMIMUMUCS OTKPBITHSIMH W COBPEMEHHBIMU
MCCJICIOBAaHUSMH B OWOJIOTHH, pEIIaeMbIMH €10 MpoOJeMaMu, METOJI0JIOTHEH
OMOJIOTUYECKOTO WCCJIeIOBAHMSI, IPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCJIeIOBAHUM, PEIICHHs] OMOTOTHYECKUX 3a71a4, MOJCITUPOBAHUS OMOTIOTUYECKUX
00BEKTOB U TIPOIIECCOB;

BOCTIUTAHUE y OOYYAIOMINXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJE B
eJIOM MW K OTHeNbHBIM €€ O0O0BeKTaM ©  SBICHUAM; (HOpPMHUpPOBAHUE
AKOJIOTUYECKOM, TeHETHMYECKON TpaMOTHOCTH, OOHIEH KyJNbTYpbl MOBEJACHUS B
MPUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUH;

MpUOOpeTeHHEe OO0y4YaIOMUMUCS  KOMIIETEHTHOCTH B PAIlIOHAJIBEHOM
MPUPOAOIIONH30BaHNN (COOMIO/ICHNE TIPaBUJI TIOBEACHHS B TPHUPOAC, OXPaHBI
BHJIOB, SKOCUCTEM, OHOocdephl), COXpaHEHUH COOCTBEHHOTO 30POBBS U 370POBBS



OKpYyXXaromux Jrojeid (coOmomeHuss wMep nOpoduiakTuku — 3aboJieBaHUM,
oOecrnieueHrne OE30MAaCHOCTH KU3HEACITEIPHOCTH B YPE3BBIYAMHBIX CHUTYalUAX
OPUPOTHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIB30BAHMUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEIHEBHOM JKU3HU;

co3JaHue  YCIOBUM  JJIE  OCO3HAaHHOTO  BBIOOpa  OOyYaKOIIUMHCS
WHAUBUAYaJIbHON oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieayonemMy NpodecCHOHATBPHOMY CaMOOIPEIEICHHIO, B COOTBETCTBUU C
VH/IMBHUIYJIbHBIMI HHTEPECAMH U MTOTPEOHOCTIMU PErroHa.

OO61iee yKciio YacoB, OTBEACHHBIX HA M3yUYE€HHE OMOJIOTUU Ha YriayOJeHHOM
ypOBHE cpeaHero odiero oopasoanus, coctaiser 204 gaca: B 10 knmacce — 102
yaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHu3allMOHHBIX (OPM, METOJIOB U CPEICTB OOydeHHs] OHOJOTUH
OCYIIECTBISIETCS ¢ YYETOM CHEeNM(PHUKU €r0 COAEpP)KaHWUS U HAIMPaBICHHOCTH Ha
NPOJODKEHHE OWOIOTUYECKOT0 00pa3oBaHUS B OpraHHU3AIUsIX CPETHETO
po¢eCCUOHATBHOTO U BHICIIET0 00pa30oBaHMUS.

OO0s3aTenbHBIM  yCIIOBUEM TpU OOYYEHHHM OHOJIOTMH Ha YIriyOJIEHHOM
YPOBHE SIBIISICTCS TMPOBEIEHUE JTA0OPATOPHBIX WM TMpaKTHYecKuX paboT. Takke
ydyacTHe  OOyYaromMXCsi B BBIIOJHCHHM  TPOCKTHBIX M y4eOHO-
UCCIIEJIOBATEICKUX pPabOT, TEMaTHKa KOTOPBIX OMNpENENsIieTCS YYHUTEIeM Ha
OCHOBE HMEIOUIUXCS  MAaTepUATbHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
IPUPOIHBIX YCIOBHIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue nmporpaMmbl, BBIICICHHOE KYpPCUBOM, HE BXOJIUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OMoJoTHs — KOMIUIEKCHast Hayka. KpaTkas uctopust pa3BuTus
Ouonornu.  buonmornueckne HaykKMd M U3y4aeMble UMH  MPOOJIEMBI.
dOyHAaMEHTaJbHbIC, NPUKIAJHBIE W TOWCKOBBICE HAyYHBIE HCCIEIOBaHUS B
OuoJioruu.

3HaueHue Ouojoruu B GOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mMupa. IIpodeccuu, cBszanHbie ¢ Ouonorueil. 3HaueHue OUOJIOTHUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIUILIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctotens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. JlapBus,
VY. I'apen, I'. Mennens, B. . Bepnanckuiu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuupel u cxembl: «CBsi3b OUOJNOTHM C JIPYTUMHU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCcTeMBbI U UX U3yUYeHHE

JXKuBble cuctemMbl Kak mnpeaMer uszydeHuss Ouonioruu. CBOMCTBA KHBBIX
CUCTEM: €IMHCTBO XUMHUYECKOTO COCTaBa, JHCKPETHOCTb U LEIOCTHOCTD,
CIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpIraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJICKYJISPHBIMA, KJIETOYHBIH,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bnoreoneHoTHyeckmii), OmocdepHsiii. Ilpomeccel, mpoucxomsne B KUBBIX
cuctemax. OCHOBHBIE TMPHU3HAKK KUBOTrO. JKW3HB Kak (opma CyIIeCTBOBAHHS
Marepud. Hayku, wu3ydaromue >KUBbIE CHCTEMBl Ha pPa3HbIX YpPOBHSIX
OpraHu3alyu.

N3yuyenue xuBBIX cUCTeM. MeToasl Omonoruyeckoi Hayku. HaOmiomenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMaTh3alus, Meraananus. llonstue o 3aBucumMon
U HEe3aBHUCUMOW IiepeMeHHOW. [lnaHmpoBanme »skcriepumenTta. I[locraHoBka u
npoBepka runote3. Hynesas runotesa. [lonsitue BoIOOpKH U €€ HJOCTOBEPHOCTb.
Pa3opoc B Owuosornueckux pAaHHbIX. OIlEHKA JOCTOBEPHOCTH MOJTYyYECHHBIX
pe3ynbraToB. [lprumHBI HCKaXeHHWs pPe3yabTaTOB »JKcrepuMmeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHBIE NpPHU3HAKH KU3HWY», «buonormyeckue
cucteMbl», «CBOWCTBAa JKMBOW MaTepum», «YPOBHM OpPraHHU3ALHUHM KUBON
npupoasl», «CTpoeHUE >XKUBOTHOW KIETKW», «TkaHM KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEUECKOro opraHuzma», «buoreonenos», «buocdepa», «Metoabl
M3y4YEHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jnabopaTopHoe  OoOOpyAOBaHWE  JJIsi  IPOBEJCHUS
HaAOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPaA3IMYHBIX METOJIOB IIPU
W3yYE€HUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-(pYHKIIMOHANbHAsT e€auHULA >KuBoro. KMcropus
oTKpbITUsl KieTku. Paboter P. T'yka, A. JleBenryka. Kinerounas teopust (T.
[lIBanu, M. IlIneitnen, P. Bupxo). OcCHOBHbIE TOJIO)KEHUSI COBPEMEHHOM
KJIETOYHOM TEOPHHU.

Meronpl  MOJIEKYJISIpHOM M KJIETOYHOM  OWOJIOTMHM: MHUKPOCKOTHS,
xpomatorpadus, 3ekTpodope3, METOJ MEUYEHBIX aTOMOB, AU(EepeHInaAIbHOES
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue ¢uxcuposanHwvix
K1emok. DNEeKTpoHHasi MUKpockonus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. Illneitnen, P. Bupxos, K.
M. bap.

Tabnuuel u cxembl: «CBETOBOW MUKPOCKOID», «DIEKTPOHHBIA MUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpENapaThl PaCTUTEIBHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KIETOK.

IlpakTuyeckass padora «l3yueHue MeETOOB KICTOYHOH OHOJIOTHUH
(xpomatorpadusi, aaekrpodopes, audpdepeHInAIbHOS IEHTPUGYTUPOBaHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUNA COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponb kak pacTBOpPUTENs, peareHTa, y4aCTHE B CTPYKTYpPHUPOBAaHHUU
KJIETKH, TETUIOPETYISIMU. MUHepanbHbIe BEIIECTBAa KIETKHU, UX OMOIIOTHYecKas
poJib. Posib KATHOHOB M AaHWOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosiornueckue mnojauMepsl. benkwu.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTPyKTypbl 0eTK0BO# Moekyinbl. [lepBuanas
CTpyKTypa Oenka, menTuaHas CBs3b. BTopuuHas, TpeTW4yHas, 4YeTBEPTHUYHAS
cTpyktypsl. Jlenatypamms. CoiictBa OenkoB. Krnaccudukamus OenkoB.
buonornueckue Qynkuuu 0enkoB. IIpuonsi.



YrneBoabl. MoHocaxapubl, Jucaxapuisl, OJIMTOCAXapHU bl u
nonucaxapuapl. OOmM 1IaH CcTpoeHus U (U3UKO-XUMUUYECKHUE CBOMCTBA
yrieBoioB. buonornyeckue ¢GyHKIIMU yTiIeBOI0B.

Jlunugel.  T'mapodunbHO-TUApOPOOHBIE  cBolicTBa.  Krnaccudukanms
munuaoB. Tpurnunepunbl, ¢Ghochoaunuabl, BOCKU, cTepoujabl. buomoruueckue
¢ynkuun aunuaoB. OOume cBOMCTBA OMOJOTMYECKUX MeMOpaH — TEKY4yecTb,
CIOCOOHOCTh K CAMO3aMBIKAHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. [JHK u PHK. CTpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotuasl. [Ipunmun kommiementapuoctu. [IpaBuino Yapradda. Ctpykrypa
JIHK — nBoitnas criupans. MectoHaxoxaenue u ouonornueckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Ctpoenne monekysbl AT®. Makpospruueckue cBsisu B Mojekyine ATO.
buonornueckue pynkunn AT®. BoccTaHOBIECHHBIE TEPEHOCYUKH, UX (PYHKIIMH B
kinetke. Jpyeue wykneozuompugocpamer (HTD). Cexenupoanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpykrypHas Ouosnorus: OMOXuMUUYECKUE U OMO(HU3NYECKHUE MCCIIeI0BaHUS
cocTaBa M MPOCTPAHCTBEHHOW CTPYKTYphl OuoMonekyin. Mooderuposanue
CMpPYKmMypovl U QYHKYULL OUOMONEKY U UX KOMHIeKco8. KomnvromepHulil Ouzatit u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Tlonmunr, dx. Yorcon, ®. Kpuk, M. Yuikunc, P. @pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXKUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnuuer u cxemol: «llepuognueckas TabnMIIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOAbDY, «BemecTtBa B cocTaBe OpraHu3MoBy», «CTpOeHHE
MOJIEKYyJbl Oenkay, «CTpyKTypbl O€IKOBOM MOJEeKynb», «CTpoeHHEe MOJEKYI
yraeBoJoB», «CTpoeHue MoJIeKyll JunuaoBy, «HyKIeMHOBBIE KHCIIOTBIY,
«Ctpoenue monexynsl ATOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas pa6oTa «O0HapyXeHHE OCIKOB ¢ TTOMOIIBIO Ka4eCTBEHHBIX
peaKum».

JlaGoparopnass  pabora  «McciemoBaHWe  HYKJIEHHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n QyHKIUM KJIETKH

Tunel KJIETOK: JSyKapuoTHuYecKass W TmpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIbHBIE 00pa30BaHMS KICTKH.

Ctpoenune mnpokapuoTudeckor kieTkd. KieroyHas cTeHka OakTtepuil u
apxem. OcoOeHHOCTH ~ CTpoe€HHs  rereporpodHOl W aBTOTPOHOU
MPOKAPUOTUYECKUX KIETOK. MecTo U poJib MPOKapUOT B OMOIIEHO3aX.



Crtpoenue u (G yHKLIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmatnuyeckas MemOpana (miasmanemma). CTpykTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIOPT BEIIECTB YEpE3 IUIa3MaTHUYECKYI0 MEMOpPaHyY: NACCUBHBIN
(nuddysus, obneru€HHas nud@ys3us), akTUBHBIA (NMEPBUUYHBIA U BTOPUYHBIN
akTuBHbIM TpaHcnopT). llomynponunaemocts memOpanbl. Pabora Hatpuii-
KaJIMEBOTO Hacoca. DHIOIUTO3: MUHOIUTO3, (aromuTo3. Jk301uTo3. Kierounas
creHka. CTpykTypa u QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, rpuOoB.

Hutommazma. [luto3omns. Llutockenet. Jpuxenne nuuromiazMbl. OpraHousl
kieTkd. OJIHOMEMOpaHHbIE OpPraHOWABl KIETKH: 3HAOIJIA3MAaTUYECKasl CETh
(BIIC), anmapat I'onbaxku, JTU30COMBI, UX CTpoeHHE U (yHKUUU. B3aumocssizb
OJIHOMEMOpPAHHBIX OPraHOMAOB KeTKU. CTpOeHHE TpaHyISIPHOTO PETHUKYJIyMa.
Mexanuzm nanpasnenus 6enxog ¢ IIIC. Cunre3 pacTBopuMbix OenkoB. CHHTE3
KJIETOYHbIX  MeMmOpaH. ['nmagkuit  (arpa”yisipHblid)  SHAOMIA3MATHYECKUHN
petukynyMm. CekperopHas ¢GyHkuus anmnapata ['onpmxu. Moougukayusa benxos 6
annapame [onvoxcu. Copmuposxka 6enxkos 6 annapame I onvoocu. Tpancnopt
BEIIECTB B KJeTKe. Bakyonu pactutenbHbix KieTok. Kierounstii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPTaHOWJBI  KJIETKHA: MHUTOXOHJIPUHM,  IJIACTHJBI.
IIpoucxoocoenue mumoxonopuii u naacmuo. Cumouoeenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenrie U (QpyHKIMM MUTOXOHIpUN W muactuj. llepBuunsie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (POTOCHMHTE3UPYIOMIMX  DYKAPHUOT.
XJ0pOIIaCThl, XpOMOILIACTBI, IEUKOIUIACTHI BHICIIUX PACTECHUH.

HememOpannsbie opranouas! kietkn CTpoeHue U GyHKIIMH HEMEMOpPaHHBIX
OpraHOHUI0B KJICTKH. Pu6ocomsi. IIpomesicymounvie Qunamenmot.
MukpodunameHTbl. AkmuHosble Mukpoguiamernmsi. MBIIIEYHBIE KIETKH.
AKmunoBble KOMNOHEHMbl HeMblueuHbIX Kiemok. MukpoTpyoouku. Knetounsrit
nentp. CrTpoeHwe W JABWKEHHE SJKIYTHUKOB M PECHUYEK. MHUKPOTpyOOUKH
muTornasMel. LlenTpuons. benku, accoyuupoganmvle ¢ MukpouiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Snpo. Ob6onouka siipa, XpOMaTUH, KapUOIIa3Ma, SAPBIIIKHA, UX CTPOCHUE U
bynkiuu. Snepneiii 0enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMOCOM B HHTep(ha3HOM siape. Dyxpomamun u eemepoxpomamut. bemku
XpOMaTUHA — THUCTOHBI. /JJuHamuxa si0epHoiu 000a0uku 6 mumo3se. AHoepHuvlil
mpancnopm.

Kiterounsle BkntoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHUKA KIETOK 3YKapuOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuun

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabauupr u cxembl: «CTpoeHHE 3YyKapHOTHYECKOW KiIeTKu», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHWe  pacTUTENIbHOM  KIeTKW», «CTpoeHue
MHUTOXOHIpUNY, «Aapo», «CTpoeHUE MPOKAPUOTUUECKON KIIETKH.



O6GopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTepUATbHBIX KIETOK.

Jlabopatopnass pabora «l3yueHune CTpOo€HUS KJIETOK pa3IUYHBIX
OpPTaHU3MOBY.

IIpakTnueckas padora «/3yyeHue cBOMCTB KIETOYHON MEMOpPaHbD.

JlabopaTtopnas pabGora «lccnenoBanue miua3Moiu3a U JeIia3Moiin3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnueckass padora «V3ydueHue  ABMIKEHUS  LMUTOIUIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelIeCTB M NMPeBpPaLlleHHE JHEPTHH B KJIETKe

AcCcUMWISIIIASA U JUCCUMWISIUMA — JIBE€ CTOPOHBI MeTabosu3Mma. THrbl
oOMeHa BelecTB: aBTOTPO(DHBIM U reTepoTpodHBIA. YuacThe KUCIOpoaa B
OOMEHHBIX Tpoleccax. JHEPreTUYecKoe OOeCTeUeHUEe KICTKU: MpPEeBpallCHUe
AT® B 06MeHHBIX TIporieccax. DepMeHTaTUBHBIN XapaKTep peakivil KIETOYHOTO
Merabonu3zMa. DepMeHThI, UX CTPOCHHE, CBONCTBA M MEXaHWU3M JEHUCTBHUS.
Kodepmentsl. OTnnunsi GepMEHTOB OT HEOPTaHMYECKUX KaTanu3aTopoB. benku-
aKTUBATOPHl M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HhePMEHTATUBHBIX
peakIuii OT pa3IMIHBIX (DAKTOPOB.

[lepBuuHbBIi CHHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3.
Anokcueennblll U OKcueeHHbvlll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nueMeHmul U NUSMEeHmMbl PeakyuoHHo2o yeHmpa. Poib XJIOPOIUIACTOB B MPOIIECCE
dotocunTe3a. CBetoBas u TeMHOBas hazbl. Domoovixanue, Cs., Ca- u CAM-munwi
gpomocunmesa. [lponyktuBHOCTh OTOCHHTE3a. BrusiHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh hoTOoCHHTE3a. 3HaueHUE (OTOCUHTE3A.

XEMOCHUHTES. Pa3noobpasue OPTraHU3MOB-XEMOCHUHTETHUKOB:
HUTPUPUIUPYIOIIHE OaKTEPHH, >Kele300aKTEepPUH, CepoOaKTepPHH, BOJOPOJHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AHa’poOHBIe opraHu3Mbl. Bunpl OposkeHus. IIpoaykTbl OpoKeHHS U HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Orarbl HSHEPTEeTHYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHUE TITIOKO3HI.

buonornueckoe oKuciIeHNe, WM KIETOYHOE AbIXaHUE. POIb MUTOXOHAPUY B
npoiieccax onosoruueckoro okucienus. Luknuueckue peakuuu. OKUCIUTENBHOE
dochopunupoBanue. uepeus membpannoeo epaduenma npomonos. Cunmes
AT®: paboma npomonuou ATD-cunmasel. llpenMymiecTBa a’dpoOHOTO MYTH
oOMeHa BelecTB nepes aHadpoOHBIM. DPGHEKTUBHOCTD YHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuun

[Toptpetsr: x. Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, I[1. Mutuenn, I'. A. 3aBap3uH.



Tabnuiipl u cxembl: «DOTOCUHTE3Y, « IHEPTEeTHUECKU 00MeHy, «bruocunTes
oenkay, «CtpoeHnue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 000PYI0BaHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEINAPATOB.

Jlaboparopnass paGora «/3yueHue KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTajlasbl)y.

JlabopaTopuass paGora «l3ydeHne QepMEHTATUBHOTO PACIICTUICHUS
MEPOKCHUA BOJIOPOAA B PACTUTEIbHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopnass paGora «CpaBHeHue nmporieccoB (orocuHTe3a U
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneacrBeHHass HHGOPMANUSA M peajn3alusa e€é B KJIeTKe

Peakuuu matpuyHoro cuHtesa. [I[puHIIMIT KOMIIJIEMEHTAPHOCTH B PEAKIUSIX
MaTpPUYHOTO cUHTe3a. Peanusamnus HacieacTBeHHOW nuH@opMmanuu. ['eHeTnueckuii
KOJ, ero csoucrsa. TpaHckpunuus — Marpuudsli cuHTe3 PHK. Ilpunumne
TPAHCKPUIILIMU: KOMIUIEMEHTaApPHOCTh, AHTUIAPAILICIBHOCTh, AaCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue
PHK.

Tpancnsuus u e€ stansl. Yuactue Tpancnoptaeix PHK B 6uocunTese Oenka.
VYcnoBust 6uocunte3a Oenka. KoaupoBanune aMuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

CospemenHvie npeocmasieHus o cmpoeHuu 2enog. OpraHuszaius reioma y
IPOKAapUOT U AYKAPUOT. Perynsius akTUBHOCTU T€HOB Yy MpOKapuoT. 'umoresa
onepoHna (®. XKakob, XK. Mano). MorexynapHvie mexanuzmvl SKCAPeCccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomul cenog. Perynsius 0OMEHHBIX
IpoILeCCOB B KieTke. KieTounsiii roMmeocTas.

Bupycsl — HekiieTouHbie (YOPMBI )KU3HHU U 00JIUTaTHBIE Tapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuzHeHHbI YUK
JHK-cooepocawux eupycos, PHK-cooepocawux e6upycos, 6axkmepuogazos.
Obpamnas mpaunckpunyus, pesepmasa, UHmezpasa.

Bupycapie 3a0oeBaHus 4enoBeka, )KUBOTHBIX, pacteHuii. CITIN, COVID-
19, conmanbHble ¥ MEAUIIMHCKHE TTPOOITIEMBI.

buoungopmamura: unmeepayus u ananuz b6oarvuux maccusos («bigdatay)
CMPYKMYPHLIX — Ouoocudeckux Oauuvix. Hanomexunonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemole ynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpanuun

[Toptpetsr: H. K. Konsuos, /l. Y. iBanoBCKui.

Tabmump! u cxembl: «bruocuHTes Oenkay, «I'eHeTHYecKkuit Koa», «BUpyChI»,
«bakrepuodaruy.

IIpakruyeckas padora «Co3naHrne MOAEIN BUPYCay.

Tema 8. ’)KusHeHHBI HUKJ KICTKHU



Knerounsrii nuki, ero mnepuoasl u peryisuuss. WHrepdaza u MuTos.
Oco0eHHOCTH MpoIleccoB, MpoTekarouux B uHTepdaze. IloaroroBka KieTku K
nenenuto.  IIpecunrernueckuit  (MOCTMUTOTHYECKUN), CUHTETHUYECKUU U
MOCTCUHTETUUYECKUH (TPEMUTOTUYECKHI) EPUOIbI UHTEP (Pa3bl.

Marpuunsiii cuare3 JHK — pennukanus. [Ipunnunsr perumkannn JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIA CHUHTE3, AHTUNAPAIIIEIBbHOCTb.
Mexanusm perukanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl n
TejaoMepa3a. XPOMOCOMHBIA HA0Op KJIETKU — KapuoTuil. JUIUIOUIHBIA W
rariouaHbld  Ha0Opbl  XpoMocoM. ['omosiornuHbie  XpomocoMmbl. [losoBbie
XpPOMOCOMBI.

Jlenenue kietkn — Muro3. CTaauM MHUTO3a W MPOUCXOIAIINE B HUX
npoueccol. Tunel Muto3a. KapruokuHes n nMTOKMHE3. bronornyeckoe 3Ha4eHUE
MUTO3A.

Perynsuusa mutoTndeckoro nukia kiaetku. [Iporpammupyemas KiaeTodHas
rudeb — arorTos.

Krnerounoe siapo, XxpoMocombl, (DyHKIIMOHANbHAs T€HOMUKA. MexaHuzmbl
npoaugepayuu, ougpepenyuposxu, cmapenus u euberu xiemox. «lugposas
KemKay» — Ououn@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabnuupel 1 cxembl: «KU3HEHHBIM LUK KIETKH», «Muto3y», «CtpoeHue
xpomocom», «Permkanus JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKporpenaparsl: «MuTto3 B
KJIETKaX KOpEILKa JTyKay.

JlaGopatopHass  paGora  «l3ydyeHme  XpOMOCOM  Ha  TOTOBBIX
MUKpOIIpEnapaTaxy.

JlabopaTopHass padora «HaGmomeHne MuHTO3a B KIETKax KOHYHKA
KOpEIKa JyKa (Ha TOTOBBIX MUKpOIIpENapaTax).

Tema 9. CTpoenne u pyHKIIUM OPTraHU3MOB

buonornueckoe pazHooOpa3zue OpPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

Oco0OeHHOCTHM  CTPOEHHS M JKU3HEACSATENBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumn, apxeu, OFHOKIETOYHBIE TpPHUOBI, OJHOKIETOUYHBIE
BOJIOPOCIIH, APYrye NPOTUCTHI. KOJIOHWAIbHBIE OPraHU3MBI.

B3anmocCBsa3p yacTei MHOTOKIETOYHOrO OpraHusMa. TkKaHW, OpraHel M
cucteMbl opranoB. OpraHusM Kak euHoe 1esoe. ['omeocTas.

Tkann pacteHuid. Tumbl pacTUTENbHBIX TKaHEW: 0Opa3zoBaTebHas,
IIOKpPOBHAs!, MPOBOJSIIAs, OCHOBHas, MexaHWdeckas. OCOOEHHOCTH CTpOEHUS,
(bYHKITUH U pacToNoKEeHUs TKAaHEH B OpraHax PacTCHHIA.

TkaHM KMBOTHBIX M YeJOBEKa. THUIbI )KUBOTHBIX TKAHEW: 3MUTEIUATIbHAS,
COeIMHUTEIbHAsA, MbllIeuHas, HepBHass. OcoOOEHHOCTU CTpoeHus, (QYHKUUN U
PAaCIOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.



Opranbel. BereraTuBHblE M T€HEpATUBHBIE OpraHbl pacteHuil. OpraHsl U
CHUCTEMBbI OPTraHOB )KUBOTHBIX U 4€JIOBEKA. DYHKIIMU OPTraHOB U CUCTEM OPraHOB.

Omnopa tena opranusmMoB. Kapkac pacrenuii. CkeneTrsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIll U BHyTpeHHUU ckener. CTpoeHue u
TUIIBI COEIMHEHUS KOCTEM.

JIBr>keHrne  OopraHu3MoB.  [I[BMKEHHE  OJHOKIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTCHHIA:
TPONU3MBl M HAcTUM. J[BMIKEHHME MHOTOKIIETOUHBIX XHUBOTHBIX M YEJIOBEKA:
MbItieyHasi cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. llormomenne BOABI, YIJIEKUCIOTO Ta3a M
MUHEpPAIBbHBIX BEIIECTB pacTeHUsIMU. [luTaHue KUBOTHBIX. BHYTpUNOIOCTHOE U
BHYTPUKJIETOUHOE MuIleBapeHue. [IuTtaHne Mo3BOHOYHBIX >KMBOTHBIX. OTHEIBI
NUILEBApUTENbHOTO Tpakta. llumeBapurenbHbie xene3bl. lluieBapuTenbHas
CHCTEMA YETIOBEKA.

Jpixanne opraHu3moB. JlpixaHue pacteHul. JIpIxaHWE IKUBOTHBIX.
Huddy3us razoB yepe3 moBepxHOCTh KiIeTkH. KokHoe npixanue. JlprxarenbpHas
NOBEpXHOCTh. JKabepHoe u n€royHoe npIxaHue. J[pIxaHue MMO3BOHOYHBIX
dKUBOTHBIX M 4YEJIOBEKA. OBOJIOIUOHHOE YCJIOXHEHUE CTPOEHUS JETKUX
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHasi cucTeMa 4eynoBeka. MexaHuszm
BEHTWISILMM JIETKUX y MNTUL W MIEKONUTAarmuMX. Perymsauus apIxaHus.
JlpixaTenbHbIe 00BEMBI.

TpaHCIOpT BELIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTEHUM.
Tpancropt BewmecTB y KHUBOTHBIX. KpoBeHOCHas cucremMa U €€ Oprasl.
KpoBeHocHast cucrema TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCYABbl W KpoBb. Kpyru kpoBooOpaiieHus. DBOJIIOIHMOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u e€ peryisamnus.

Beigenenne y opranusmoB. Beigenenwe y pactrenuil. Beinenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BblaeieHUsA. PuiabTpanus,
CeKperusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3MbI pa0OTHl OPTAHOB BBIICICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIJIEIUTENBbHON cucTeMamMu. Beinenenue y
MO3BOHOYHBIX KMBOTHBIX U 4enoBeka. [louku. Ctpoenne u (HyHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHue MOYH Y YEIOBEKA.

3amuTa y OpraHuM3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpPraHu3MoB. CHopbl
OakTepwii W IMCTHI MPOCTEUIIMX. 3alUTa y MHOTOKJICTOYHBIX pPACTCHUH.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1[uThl. DUTOHLIUABL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MPOU3BOAHBIE.
3amurTa opranuzma ot Oone3Heil. iMmyHHas cucrema udenoBeka. KieTouHblil u
FyMOpaJdbHbIH UMMYHHUTET. BpOXIEHHBIH U NPUOOPETEHHBIN crnenuduuecKui
UMMYHHTET. Teopusi KioHalbHO-ceneKTuBHOro ummynurera (II. Dpnux, ©. M.



bepuer, C. Tonerasa). BocnamutenbHble OTBETHl Opranu3smoB. Poib
BPOKJIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paszgpaxxumocte W perymsuus |y OpraHmsMoB. Pazgpaxumocts y
ONHOKJIETOYHBIX OpraHn3MoB. Takcucel. PaznpaxuMocTts u  peryiasuus y
pactenunii. POCTOBBIE BElIECTBA U UX 3HAYEHUE.

HepBHasi cucrema u pedrekropHas peryisiuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJIbl. DBOJIIOLIUOHHOE YCI0KHEHNE CTPOECHHSI HEPBHOW CUCTEMBI
y KUBOTHBIX. OT/ENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Peduexkc u
pediekTopHas nyra. be3yciioBHbIE U YCIOBHBIE PEIICKCHI.

I'ymopanpHas peryiasiuvs M 3HAOKPUHHAS CUCTEMA )KUBOTHBIX M UYEJIOBEKA.
Kene3pl SHOOKPUHHOW CHCTEMBI W HUX TOPMOHBL. JI€HCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U SHJIOKPUHHON cucteM. [unoranamo-runodusapHas
cucTeMa.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabnuupsl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bogopociny, «bakrepun», «lIpocteimme», «OpraHbl LBETKOBBIX PACTEHHII»,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpoeHUE
HaceKkoMbIX», «TkaHu pactrenuii», «KopHeBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKN», «TKaHU KUBOTHBIX», «CKEJIET 4YeloBEeKay,
«IInmeBapurenpHas cucrtema», «KpoBeHocHas cuctemay», «JlpIxaTenbHas
cucreMa», «HepBHas cucrema», «Koxa», «MpllieuHas  cucremMay,
«BpigenutenbHas cucteMa», «IHAOKpPUHHAs cucTeMa», «CTpOeHUE MBIIILbDY,
«Ammynuter», «KumeyHnomonoctHeie», «(Cxema  TNUTaHUA  PACTCHUI»,
«KpoBEeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKHUBOTHBIX», «CTpPOEHHE THUIPHDY,
«CtpoeHue 1iaHapun», « BHyTpeHHee CTpOE€HHE H0KIAEBOro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema narymkn», «HepBHas — cuctema
npecMmbikaromuxcsi», «HepBHas  cucrema  nrtuny, «HepBHas — cucrtema
MiIeKonuTaoumx», «HepsHas cucrema uenosekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIpPENapaThl OJHOKJIETOUYHBIX
OpPraHu3MOB, MHKpPOIIPENApPATHl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, WTJIOKOXKUX, JKUBBIE IK3EMIUISIPbl KOMHATHBIX PAacTeHHM, repOapuu
pacTeHUM pas3HbIX OTHAEJIOB, BIAXHBIE NPENaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeIOBEKa,
o0opynoBaHHe MJi1 JIEMOHCTpPAlMM TIOYBEHHOIO M BO3AYIIHOTO IHUTaHUS
pacTeHui, paculerieHusl Kpaxmaina M OenkoB mojJ JAeicTBueM (hepMEHTOB,
o0opyioBaHUE JJIs1 JEMOHCTPAILIMU OIBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTH
JNETKUX, MEXaHU3Ma JbIXaTeJIbHbIX JABHXKEHUW, MOJEIM TOJOBHOIO MO3ra
Pa3IMYHBIX )KUBOTHBIX.

JlaboparopHas padora «/3yueHue TkaHel pacTEeHUI».

JlaboparopHast padora «3ydyeHue TKaHEN KUBOTHBIX).



JlaGopaTropHasi padora «I3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe U pa3BUTHE OPraHU3MOB

@opMbl pa3sMHOKEHUS OPraHU3MOB: Oecroiioe (BKJIIOYash BET€TaTUBHOE) U
noysioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUS: TMOYKOBaHUE,  CIOPYJSALUA,
(¢parMeHTanys, KIOHUPOBAHUE.

[TonoBoe pazmuoxkenue. llonoBeie KneTKW, wiau ramerbl. Meio3. Craauu
Meio3a. [loBenenne xpomocom B merno3e. KpoccuHrosep. bruonornueckuii CMbICI
M€eHo3a W IOJIOBOrO Iporecca. Meno3 M ero Mecto B KU3ZHEHHOM IUKIIE
OpraHU3MOB.

[Ipen3apoaspiieBoe  pasButhe. [‘ameroreHe3 y JKUBOTHBIX. [lonoBeie
xene3pl. OOpa3zoBaHuE U pa3BUTHE MOJOBBIX KIeTOK. CriepMaToreHe3 U OOreHes.
CrtpoeHne NMojaoBbIX KIETOK.

OmnogoTBopeHne M SMOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHoreHes.

NunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHOJOTHUS —
HayKa O pa3BUTUM OpPraHu3MoB. Mopgocene3 — oouma u3 enaeuvix npoobiem
ambpuonoeuu. Konyenyus mopghoecenos u mooenu mopghoeenesa. Craauu
AMOpHOTeHe3a JKMBOTHBIX (Ha mipuMepe Jrymku). JpoOnenue. Tumbl
npoOneHus. /Jemepmunuposanroe u HedepmMuHuposarntoe opooaenue. bracmyna,
munwvl  6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOMUTAIOUIUX. 3apOJIbIIIEeBbIE
JUCTKHU (TacTpyJisius). 3aKiajika OpraHOB U TKaHEW M3 3apOABIIIEBBIX JUCTKOB.
B3aumHoe BiMsSHME wYacTedl pa3BUBAIOUIETOCS 3apojblimia (dMOpHOHATBHAS
UHAYKOWS).  3akjajka IUJlaHa  CTPOEHMsS  JKMBOTHOTO  Kak  Pe3yibTaT
UepapXUueCcKuX B3aUMOJICHCTBHI IeHOB. BiusHue Ha SMOpHOHAIBHOE Pa3BUTHE
pPa3sTUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIbI.

Poct u pa3Burme xuBOTHBIX. IlocTamMOpuoHaANBHBIN mepuoi. Ilpsimoe wu
Henpsimoe pas3BuTue. Pa3Butue ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX UBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSIMOTrO M HENPSIMOTO
pa3BUTHSA, UX PACIPOCTPaHEHUE B mpupone. Tumbl pocta KUBOTHBIX. DakTOpBI
peryjsiiik  pocTa >KUBOTHBIX M 4enoBeka. CrTaguu MnoCcTIMOPHUOHAIBLHOTO
pa3BUTHUA y KUBOTHBIX U 4esioBeka. [lepronbl oHTorenesa yenoseka. CrapeHue u
CMEPTh KaK OMOJIOTUYECKHE MPOLIECCHI.

PasmHOXeHne u pa3BuThe pacteHuid. ['amerodur m cnopodut. Meiio3 B
KU3HEHHOM T1mKkjie pacteHuid. OOpaszoBanme Crop B Tpolecce Meno3a.
I'amerorene3 y pacreHuil. OIUIOIOTBOPEHHUE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BOMHOE OIIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue u
Pa3BUTHUE CEMEHMU.

MexaHu3Mbl pETyJISLMA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toprpetsr: C. I'. HaBammn, X. [IIneman.



Tabmunpl u cxembl: «BeretaTuBHOe pasMHOkeHUE», «Tumbsl Oecrosioro
pa3sMHOXEHUSD», «Pa3MHOXEHHE XJIAMUIOMOHANbD», «Pa3MHOXKEHHE 3BIIICHBIY,
«Pa3MHOXeHnEe THuaApbDY, «Meno3y, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
SULEKIETKH U cnepMaro3onga», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsamoe u
HENpsAMOE pa3BuTUE», «Pa3BuThe MaMCKOro »xyka», «Pa3Burue capanumy,
«Pa3BuTHe IATYIIKW», «JI|BOWHOE OIUIOJOTBOPEHUE Y IBETKOBBIX PACTCHUI,
«CTpoeHHe CeMsIH OTHOJIOJBHBIX U JIBYJOJBbHBIX PACTCHUNY, «KW3HEHHBIN UK
MOPCKON  KamycTbl», <OKW3HEHHBI 1UKI MXa», <OKW3HEHHBIM  IUKI
ManopoOTHHUKA», « KU3HEHHBIN LUK COCHBI».

OGopynoBaHUe: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JISATYIIKW.

JlaGopaTropHasi padora «/3yyeHne CTpOEHHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOTpenaparax».

IIpakTuyeckas padora «BbIsiBICHME NPU3HAKOB CXOJCTBA 3apPOJABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHS BBICIIMX
pacTeHun».

Tema 11. I'eHeTuka — HayKka 0 HACJIEJACTBEHHOCTHM M H3MEHYHMBOCTH
OPraHU3MoOB

Hctopus cTaHOBIEHUS M pa3BUTUS TEHETHKU Kak Hayku. Paboter T
Menpgens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Paborer H. K. Konbrioa, H. U. Basusnora, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®uwmmmuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE = T€HETUYECKME TIOHATHS W  CHUMBOJIBL.  ['OMOJIOrMYHBIE
XpPOMOCOMBI, aJUICJIbHBIE TE€HBI, AJbTCPHATUBHBIE IPU3HAKU, JOMUHAHTHBIA U
PEIECCUBHBIN TMPU3HAK, TOMO3UT0OTa, TE€TEPO3UT0Ta, YUCTasl JIMHUS, THOPHUIBI,
reHotur, ¢eHotun. OCHOBHBIE METOABl TEHETHKU: THOPUAOIOTUYECKUA,
IUATOJIOTUYECKUIA, MOJIEKYJISIPHO-T€HETUYECKHUM.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. W.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabnuiel u cxembl: «MeToabl TeHETHKNY, «CXeMbl CKPEITUBAHUS.

JlabopaTopHass pabora «J/Ipo3odmiaa Kak OOBEKT TEHETHYECCKHX
HCCIIEIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBplii 3akoH MeHnmenss — 3aKOH
eauHooOpa3usi TUOPUAOB TEPBOro MOKojieHUsA. [IpaBuiao AOMHUHUPOBAHUS.
Bropoii 3akoH Menaenss — 3akOH paclleruieHus Npu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHus. [ mmore3a yucToThl ramer.



AHanu3upyoniee CKpelllMBaHue. [TpoMexyTOUYHBIN Xapaxkrep
HaclienoBaHus. Paciienienrne npu3HakoB MPU HEMMOJTHOM JIOMUHHPOBAHUH.

HuruOpuaHoe ckpeniuBanue. Tpetuit 3akoH MeHgens —  3aKoH
HE3aBUCMMOIO  HACJIEAOBAaHMS  MPU3HAKOB.  [[UTONOrMYECKHME  OCHOBBI
JTUTUOPUIHOTO CKPEIUBAHMUS.

CuennenHoe HacienoBanue npusHakoB. Pa6otel T. Moprana. CuennieHHoe
HACJICJIOBAHUE TE€HOB, HAPYIIEHUE CIEIJICHUS MEXIYy Te€HaMH. XPOMOCOMHAs
TE€OpUsl HACIEACTBEHHOCTH.

I'eneTuka nosa. XpOMOCOMHBINA MEXaHU3M OIPEAEIEHUS M0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M rereporaMeTHbil mois. ['eHeTnueckas
CTPYKTypa TOJIOBBIX XpoMOcOM. HacnmenoBaHuWe TMpPU3HAKOB, CLEIUICHHBIX C
MIOJIOM.

l'enotun kak wenocTHas cucteMa. I[lneloTponus — MHOXKECTBEHHOE
JNIEUCTBUE TE€HA. MHOXKECTBEHHBIM aJuIeNu3M. B3auMoJeHCTBHE HEaJUICIbHBIX
reHoB. Kommiementapaocts. Dnucras. [Tonumepusi.

I'eHeTnyeckuil KOHTPOJIb PA3BUTHUSI PACTEHUM, XKUBOTHBIX M YEJIOBEKa, a
Takke (U3UOJIOTUYECKUX TPOIIECCOB, IMOBEACHUS U KOTHUTUBHBIX (DYHKITHA.
['eneTnyeckre MexaHU3MbI CHMOMOT€HE3a, MEXaHU3MbI B3aUMOICHCTBUSI «XO3STMH
— Mapa3uT» U «XO3IUH — MHUKpPOOHOM». ['eHeThueckue acreKThl KOHTPOJIS H
M3MEHEHMsI HaCJIeJICTBEHHON MH(POPMAIIMK B MOKOJIEHUSX KIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuip! u cxemsl: «IlepBbiit 1 BTOpoit 3akoHbl Menaens», « Tpetuil 3akoH
Mennensa», «AHanusupyrollee ckpeunupanuey, «HemomHoe TOMUHHUPOBAaHUEY,
«CrieruieHHOE HacleloBaHWE MPHU3HAKOB y Apo3oduiib»y, «l'eHeTuka monay,
«Kapuotun denoBeka», «Kapumotun apozoduisly, «KapuoTum NOTHIBD,
«MHOECTBEHHBIN aljIean3mM», «B3anuMoieicTBHE TEHOBY).

O6GopynoBaHue: MoOJENb JUIsl JIGMOHCTPAllMM 3aKOHOB €IWHOOOpa3us
ruOpUIOB TEPBOTO TOKOJEHUS M pACHICIUICHUS NPU3HAKOB, MOJETh IS
JEMOHCTpPAlMd 3aKOHA HE3aBUCHMOIO HACJEIOBAHUs IPU3HAKOB, MOJEIb IJIs
JEMOHCTPAlMU CLEIVIEHHOIO HACJEIOBAHUS IPU3HAKOB, CBETOBOW MMKPOCKOI,
MUKponpemnapart: «Jpo3odumay.

IIpakTnueckas padora «l/3yyeHue pe3yabTaTOB MOHOTHOPUIAHOTO
CKpEIIMBAHUS Y IPO30(PUITBI».

IlpakTuueckas padora  «M3yueHwe  pe3ynbTaTOB  JUTHOPHUIHOTO
CKpEIIMBAHUS Y TPO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHoTHMHAa W cpenasl mpu  (opMHpoBaHWU (DEeHOTHUTIA.
N3MenunBOoCTh NpU3HAKOB. KaueCcTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKU. Buasl
W3MEHUYMBOCTH: HEHACIICICTBEHHAS M HACJICICTBEHHAS.



MoaudukauronHass U3MEHUYMBOCTb. Poab cpeasl B (opmMupoBaHUU
MoAU(pUKALMOHHON n3MeHunBocTH. HopMa peakuuu npusHaka. BapuannoHHbIH
psan u BapuauuoHHas kpuas (B. HMoranncen). CoiicTBa MOAu(pUKAIIMOHHOU
U3MEHYUBOCTH.

['eHoTUTINUECKAS U3MEHUYUBOCTD. CsBoiicTBa T€HOTUITNUYECKOU
W3MEHYMBOCTH. BUJIBI TEHOTUNWYECKOM W3MEHYMBOCTH: KOMOWHATHBHa,
MYTAallMOHHAS.

KomOunaTuBHass m3MeHYMBOCTH. Melo3 M TOJIOBOM MpoIecC — OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTU. PoJib KOMOWMHATUBHOW W3MEHYMBOCTH B
CO3/IJaHUM TeHETUYECKOTO Pa3HO00pa3us B Ipeiesiax OJHOTO BUIA.

MyTtanmonHas M3MEHYMBOCTh. BHUIbl MyTalMii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W HWHAYLUPOBAHHBbIE MyTauuu. SaepHbie
HuToIia3MaTuyeckue Mmyranuu. CoMaTU4eCKUe U MOJIOBble MyTaluu. [IpuynHbI
BO3HUKHOBEHUS MyTanui. MyTareHbel M HMX BIWSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO Tpoliecca. 3aKOH TOMOJIOTHMYECKHX pPANIOB B
HacnenctBeHHo uaMeHunBocty (H.M. BaBunoB). BHesiepHass M3MEHUMBOCTh U
HACJICICTBEHHOCTb.

Dnueenemuxa u SNUSEHOMUKA, POAb DNUCEHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U UBMEHUUBOCMU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpamuun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumper u  cxembl:  «Buasl u3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYUBOCTBY, «KombOuHatuBHas M3MEHYUBOCTHY, «Meios»,
«OmnonoTBopeHuey, «I eHeTnueckre 3a001eBaHus YeIoBeKay, « BUIbl MyTariuiiy.

OO6GopynoBaHue: KUBbIE U repOapHbIC dK3EMIUISPhIl KOMHATHBIX PACTEHUH,
pucyHk# (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH U3MEHUUBOCTH.

JlaGopaTopuas padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(GUKAIIMOHHONW M3MEHUYMBOCTH. IloCTpoeHHMEe BapHallMOHHOTO psja U
BAPUALIMOHHOU KPUBON».

IIpakTuueckas padora «Myrtauuu y aApo3odunbl (HA TOTOBBIX
MHUKPOIIpENnapaTax).

Tema 14. I'eHeTuKa YesiOBeKA

Kapuorun uyenoseka. MexayHapoaHass mporpaMma HCCIEIOBAHUS T'€HOMA
yejaoBeKa. MeToapl  M3YyYeHMSI TE€HETHKH  YEeJOBEKAa: TE€HEAIOTHYECKH,
OJIM3HEIOBBIH, LIUTOTCHETUUECCKUH, MOMYJIAIIUOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENECITICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHNE, B TOM YHUCJE C MOMOIIBIO
[TI1P-ananu3a.  HacnencTBeHHble  3a0o0JieBaHUS  4YelloBeKa. ['eHHbIE W
XPOMOCOMHBIE 0o0JIe3HH YEeJIOBEKA. boiieznn C HACJIEJCTBEHHO N
MPEIPACIONIOKEHHOCTHIO. 3HAYCHUE MEAULIMHCKON F€HETUKH B MPEIOTBPAILCHUN
U JICUCHHM TEHETUYECKUX 3a00JeBaHUN ueloBeka. MeauKo-reHeTHYECKOe



KOHCYJIbTUpOBaHUE. (CTBOJIOBbIE KIETKU. [IOHATHE «rEHETHYECKOTO Trpy3an.
DTHUYECKUE AaCHeKThl HCCIENOBaHUN B 00JIACTH pPEIaKTUPOBAaHUS TeHOMA U
CTBOJIOBBIX KJIETOK.

I'enetnyeckuie (¢akTOpbl TMOBBIINIEHHON YYBCTBUTEIBHOCTH YEJIIOBEKA K
br3UYECKOMY U XMMUUYECKOMY 3arpsi3HEHUI0 OKpYy Karoliei cpenbl. ['eneTnyeckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTUSIM.

JdemoHcTpanumn

Tabmuipl u cxembl: «Kapuotun uenoBekay», «MeToabl U3y4eHUs T€HETUKU
yesioBeKkay, «l eHeTruueckre 3a00JIeBaHuUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBlIEHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenekuust OpraHu3MoB

JloMecTuKauss W CEJNEKUMS. 3apOXKICHHE CEJCKIUH W JIOMECTUKAIUH.
Yuenne H. W. BaBumoBa o IleHTpax mnpoHCXOXIAEHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. Ponp celeknuu B CO3JaHUM COPTOB PACTEHUNW U MOPOX
#*UBOTHBIX. CopT, mnopoja, MmTaMM. 3aKOH TOMOJIOTUYECKHUX pSJOB B
HacleACTBeHHOM wu3MeHunBoctd H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHON pabOoTHI.

Metonbl celeKIIMOHHON paboThl. VcKycCTBEHHBIM OTOOp: MaccoBbId U
WHIUBUIYaJbHBIA.  OJTanmbl  KOMOWHAIIMOHHOW  cejeknuu.  McmbeiTanue
NpOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TMOMOIIBIO OLIEHKHU
¢beHoTHIIa MOTOMCTBA ¥ OTOOP MO TeHOTUNTY ¢ rnomoinbio ananmuza J{HK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ]  CEJEKIHUOHHOM  paboThl.
PannannoHHBIN 1 XUMUYECKUN MYTareHe3 Kak UCTOYHUK MYTallMi Y KYJIbTYPHBIX
dopm opranuzmoB. Mcrnonb30BaHHME TEHOMHOTO PEJAKTUPOBAHUS U METOIOB
pekoMmOuHaHTHBIX JIHK m1s1 mosmydeHust nexoaHOTro MaTepuaia sl CEICKIIUH.

[Tonyuenue MTOJIUILIIOUIOB. BryTtpuBunosas rUOpUIU3AIINSL.
bnuskopoacTBeHHOE — cKkpemMBaHue, WiM  HHOpuauHT.  HepoacTBenHoe
CKpelIMBaHue, WIh ayTOpuauHr. ['erepo3uc m ero mpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuamzanus. [Ipeogonenue Gecruiogus
MEKBHUIOBBIX THOpHUIOB. JIOCTHIKEHHSI CENEKUMH PACTEHUH U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U W3y4yeHHE F'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX pOAMYEN  JJsI  CO3JaHUsl HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX KYJbTYp. /M3yuenue, coxpanenue u ynpaejeHue
2eHeMU4eCKUMU pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAyUueHus Cyuecmsyrouux u Co30anus Ho8blx NOpoo, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEHUEeM COBPEMEHHBIX MemO008 HAYYHBIX UCCIe008AHUL,
nepeodogvix uoetli U nepcneKmueHbIX MexHoI02UlL.

JdemoHncTpanuun

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. IL
Jlykesinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.



Tabmumst u  cxembl: «lleHTpbl mpoucxoXaeHUsT W MHOrooOpasus
KYJIbTYPHBIX PAaCTEHUI», «3aKOH TOMOJOTMYECKUX PSAIOB B HACIEICTBEHHOU
U3MEHYUBOCTHY», «Metonbl  cenekuuny, «OtaganéHHas  TUOpUAM3ALIUS,
«MyTtareHes».

JlabopaTopHas padora «/3ydeHne COpTOB KyIbTYPHBIX PACTEHUN U MIOPOL
JOMAIIIHUX KUBOTHBIX).

JlaGopaTropHasi padora «3yueHne METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTnuyeckas padora «lIpuBruBKa pacTeHHI.

Ikekypeusi «OCHOBHBIE METOJABI U JOCTHMIXKECHHS CENEKUUU PACTCHUH U
KHUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIUIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SUCTBO, B JIabOpaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LICHTPA)».

Tema 16. BuoTexH0JI0THS U CHHTETHYECKAS OMOJIOTHUS

OOBEeKTHI, UCIOIb3yeMble B OWOTEXHOJIOTHH, — KJIETOUYHBIE W TKAHEBBIC
KYJbTYpBHI, MHKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpaguuuonHas
OmoTexHojorus: XJjieOomeueHue, TOJyYEeHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJEIMEe. Mukpoouosorudeckuii cuHTe3. OOBEKTHI MHKPOOHOJIOTHUECKUX
TexHoyiorui. [Ipon3BoicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB I€JICHANIPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUS T€HOMOB C LEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUaIolIuecs B MpUpoJie OMOCUHTETUYECKHE ITyTH.

Kinerounas nnxxeHepusi. MeTolbl KyJIbTYpbl KJIETOK U TKAHEH pacTeHHU U
KUBOTHBIX. Kpuobanku. ComaTuueckass THOpUAM3AIUS M COMATHYECKUU
sMOpuorene3. Mcronp30BaHUE TarUIOWIOB B CEJICKIIMKM pacTeHuiu. [lonyuenue
MOHOKJIOHAIbHBIX anmumen. Hcnonvzosanue MOHOKJIOHATIbHBIX u
NOMUKIOHANILHLIX aHmumenl 8 Meouyune. VICKyCCTBEHHOE OIIOJIOTBOPEHHUE.
PexoncTpykuums SINIEKJIETOK u KJIOHUPOBAHUE JKUBOTHBIX. Meton
TPAHCIUIAHTALUU SANIeP KIETOK. TexHonocuu 0300posieHUs, KYIbMUSUPOBAHUS U
MUKPOKIOHANbHO20 PAZMHONCEHUS CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JIocTvKeHUsT W NEPCIEKTUMBBI  XPOMOCOMHOW M TE€HHOM  HWHXEHEPHH.
DKOJOTUYECKHUE U ITUIECKUE TTPOOIEMbI TEHHOW MH)KEHEPHUH.

MenunuHckue 6norexnonorun. [loctrenomnas mudposas meauimaa. [T1[P-
JTMarHOCTHKAa. MeTaOOoJOMHBIM aHaliu3, TeHOLICHTPUYECKUN aHaIu3 IMpoTeoMa
YEeJ0BEKa JJISl OLIEHKM COCTOSIHHUSI €r0 340pOBbs. MCIOJIB30BaHME CTBOJIOBBIX
Kietok. TapretHas Tepanus paka. 3D-OuoumkeHepust nnsa  pa3pabOTKH
(dyHIaMEHTaTbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHH, CO3JaHUS KOMIUICKCHBIX
TKaHE! COYETAaHHEM TEXHOJIOTMU TPEXMEPHOro OMOMpPUHTHHTA U ckaddonaunra
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON MEIULIVHBI.



CoznaHve BEKTOPHBIX BaKIMH C LEIbI0 OOecredeHus: KOMOMHHPOBAHHOM
3amuThl OoT Bo30yauteneit OPBU, ycraHOBieHHME MOJEKYJISAPHBIX MEXaHU3MOB
¢pynxumonupoBanust PHK-conepsxanmx BUpPyCoB, BbI3bIBAIOIIUX 0CO0O OMACHBIE
3a00J1eBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHncTpanumn

Tabnuupel u cxemsbl: «Vcnonb30BaHNE MUKPOOPTaHU3MOB B MPOMBILIIIEHHOM
pou3BoCTBeY, «KineTouHas uHxeHepus», «I eHHas HHKEHEPHUs».

JlabopaTopHas pabora «3yueHrne 00HEKTOB OMOTEXHOIOTHUN.

IIpakTnuyeckas padora «lloaydeHre MOTOYHOKUCITBIX IPOIYKTOBY.

Jkckypeusi «bHOTEXHONOrMS — BaKHEWIasgs MPOU3BOAUTENbHAS CuUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaeHue W pa3sBUTHE IBOJILHHNOHHBLIX NpeICTABJICHUI B
0MoJIOTHH

OpononuonHas Teopusst Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas fesaresbHocTh Y. JlapBuHa.

JIBwxymue cuiabl  dBosironMd  BuAoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh PAa3MHOYKEHHSI OpPraHM3MOB, HACJIEACTBEHHAass W3MEHYMBOCTb,
060prba 3a CyIecTBOBaHKE, ECTECTBEHHBIN U HCKYCCTBEHHBIM 0TOOD).

Odopmnenue cunTeTnyeckor Teopuu sBomwonuu (CTD). HeltpanpHas
Teopuss dBomonMu. CoBpeMeHHass JBOJIIOIMOHHAS  OWOJIOTHsS. 3HaYeHHUe
HBOJIIOIIMOHHON TEOpUHU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHCTpamuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
KroBwe, Y. Hapsun, C. C. UerBepukos, U. U. [lImanerayzen, />x. Xonaeit, /. K.
benses.

Tabmuuet u cxembl: «Cucrtema xuBo mnpuponsl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanuzm QopmMupoBaHUS
MPUCTIOCOOJICHN A y pacTeHWd W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapumpyra nyremectsus Y. Jlapsunay, «Haxonkm Y. [lapBuna», «®Dopmsl
00prOBI 3a cymiecTBoBaHue», «Ilopoasl romy6ei», «MHorooOpasue KyabTypHBIX
dopMm kamycTe», «[lopoasl mOMaNTHUX KUBOTHBIXY», «CXxemMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «CxeMa COOTHOLIECHHUS ABMKYIIUX CHUJ HBOJIOLIUK,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKOU TE€OPUU SBOTIOLIUIY.

Tema 2. MUKpPO3BOJIIOLMSA U €€ pe3yJIbTaThl

[Monynsinus kak 3MeMeHTapHasi eIMHUIA 3BOIIOIUN. COBpPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOTO pPa3HOooOpa3us U CTPYKTYphl nomyisiuuil. 3menenue
reHooHJa MOMYJISAIUU KaK 3JIEMEHTapHOE JBOJIIOIMOHHOE SBJICHUE. 3aKOH
reHetndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.



DOneMeHTapHble (PaKTOPhl (IBMXKYIHE CHIIBI) HSBOMIOLMH. MyTaliMOHHBIN
npouecc. KomOuHaTtuBHasg u3MeHUMBOCTb. [[peilp reHoB — ciyyaiiHble
HEHAIpaBJICHHbIE HW3MEHEHUs YacToT ajulesed B nonyiasuuax. Oddexr
ocHOBarens. IDgpgexm Oymuviiounoeo eopaviuka. CHudiCeHue 2eHemuyeckKo2o
pasnooopasus: npudunsl u credocmeus. llpossnenue s¢ppexma Opeiigha 2ernos &
oonbwiux U manelx  nonyaayuax. Mwurpauuu.  M3onsuus  OOMISIIUIA:
reorpadudeckas (MpoOCTpaHCTBEHHAs ), OMoJIoTHYecKas (pPEenpoyKTUBHAS).

EctecTBenHblil 0TOOp — Hampapistomuid (akrtop sBomtonuu. DopmMbl
€CTECTBEHHOT0 OTOOpa: JABWXKYUIUMH, CTaOWIM3UPYIOMIMM, pa3pbiBarOLINi
(nm3pynTuBHbIN). [lonoBoit oTO60p. BO3HMKHOBEHHME W SBONIOLUS COLIMATBLHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocoONeHHOCTh  OpPraHU3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIOIHUU.
Bo3HukHOBeHHME — mpucnocoOneHuit y  opraHu3sMoB.  ApoMopdo3bl U
uanoanantanuu. [pumepsl npucnocoOaeHuit y opranu3mMoB: MOp(hoIoruyeckue,
¢usnonoruyeckue, OUOXMMHUYECKHE,  mMoOBelneHYeckue.  OTHOCUTENBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuum u cTpykTtypa. BumooOpasoBaHue Kak pe3yibTaT
MUKpodBotonnu. M3onauus — xmoueBod (axtop BumooOpazoBanud. Ilytu u
CrocoObl BU1000pa30BaHU: aJIONIaTPUUYECKOe (reorpaduyeckoe),
CUMIIATPUUECKOE  (PKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJnuTeasHOCTh BOJIOIMOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp  sBomtonmoHHOM Oumosiormu B pa3pabOTKe HAYYHBIX METOJOB
COXpaHeHUs1 OMopa3HO0Opa3usi. MUKPOIBOIIOIMS U KOIBOJIIOLNS TAPa3UTOB U UX
X0351eB. MexaHu3Mbl (OPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM M CITOCOOBI
O0OpBOBI C HEH.

JdeMoHCTpamuu

[Toptpetsl: C. C. YeTBepukos, 3. Malip.

Tabmuuet 1 cxembl: «MyTalmoHHasT W3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema nposiBlieHus 3aKkoHa Xapan—BaitnOepray, «JBuxyiue
CWJIBI DBOJIONUNY, «IKOJIOTHYECKAs M3OJIAIMNS MOMYIAIUNA CeBAaHCKON (popemmy,
«'eorpadmyeckas W3ONSAIMS JTUCTBEHHUIIBI CHOWUPCKOM W JIMCTBEHHUIIBI
naypckoit», «llonmynsiquoHHbIE BOJIHBI YWCIEHHOCTH XHUIIHUKOB U KEPTBY,
«Cxema  JACHCTBHS ~ €CTECTBEHHOro  orbopa», «®Dopmbl  OoppOBI  3a
CylleCTBOBaHHEY», «MHAYCTpUanpHbIl MenaHu3M», <OKuBblE HCKOMaeMbIEY,
«ITokpoBuUTENBCTBEHHAsI OKpacka XKUBOTHBIX», «lIpenynpexnaronias okpacka
AKUBOTHBIX), «DU3n0NI0TNYECKue ajanTanumn, «IprcnocoOIeHHOCTh
OpPraHU3MOB M €€ OTHOCHUTEIBbHOCTH», «Kpurepuu Buma», «Buibl-IBOWMHUKNY,
«CTtpykTypa Buaa B mpupoje», «CrnocoObl Bua1000pa3zoBanus», «I'eorpadguueckoe
BHUJI000pa30BaHKe TPEX BUAOB JAHIBIIICH», «IKOJIOTHYECKOE BUI000pa30BaHUE
BUJI0B cUHUI, «[lonumnmonasl pacteHuity, «KanycTHO-peaeuHblil THOpUI.



O6opynoBaHue: repbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yyuesa MTHUIl
U 3BEepeil ¢ mpuMepamMu Pa3IU4HBIX NPUCTOCOOJCHUM, Yydyena NTUI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHU OJM3KUX BHUAOB, 0Opa30BaBIIMUXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTopHass padora «BbIsiBIeHHE H3MEHYMBOCTH Y OCOOEH OIHOTO
BUJIAY.

JlabopaTtopnass  paGora  «llpucrmocoOyiieHuss  OpraHu3sMOB U  HUX
OTHOCHUTENbHAS 1[EJIeCO00Pa3ZHOCTDY.

JlabopaTtopnass padora «CpaBHeHHE BHUIOB IO MOP(POIOTHUECKOMY
KPUTEPHUION.

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Metoasl W3ydYeHHS MaKpOdBOJIONWU. [laJCOHTONIOrMYECKUE METOIbI
uzydeHus oBomronuu. llepexomubie (QopMbl U PUIOTEHETUYECKUE PSJIbI
OpraHU3MOB.

buoreorpadguyeckne metonbl uzydeHus sBostonuu. CpaBHeHHE (QIIOPHI U
dayHbl MaTEpUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emuu. Bumbi-
DHJIEMUKHU U PEITUKTHI.

OMOpHOTIOTHYECKUE U CPAaBHUTEIIHBHO-MOP(POIOTHIECKUE METOJIbI U3YUCHUS
sBOMIONIMK. ['eHeTHYecKue MeXaHWU3MBbI SBOJIIOIMU OHTOTEHE3a W TIOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTUYHBIE  OpraHbI.
Pynumentapuble  opranbl M aTaBU3Mbl.  MOJEKYISIpHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKHE  METOJbl  HM3yYeHHUsS  DSBOJIIOIUU.
['omonoruunbie TeHbl. COBpeMEHHBIE METOIbI MOCTPOEHUS (UIOTEHETUYECKUX
J€PEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIOLHSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TIpaBUiIa) ABOMONMH. [Ipunyun cmensvt GyHKyuil.
HeoOpatumMocTs sBotonnu. AjganTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
SBOJIIOLIUH.

JdemoHcTpanumn

IToptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkeb.

Tabnuiel U cxembl: «DUIOTEHETUYSCKUN PAJT JIOMIATN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smepel», «Crerouedansl»y, «Punnodutey, «CeMeHHBIC
nanopoTHUKN», «buoreorpaduyeckue 30HbI 3emun», «Jpeiid KOHTHHEHTOBY,
«PemukThy, «HadanpHble cTagumm SMOPHUOHAIBHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHbIE W aHAJOTMYHbIE OpraHbDy, «PyIUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHl 4YelOBEKa M IMIUMMaH3e», «lJaBHbIE
HaIpaBJICHHs] BOIOLUNY, «O0II1e 3aKOHOMEPHOCTH 3BOJIFOLIUN.

O6opynoBaHue: KOJUIGKIINH, TepOapuu, MYJSDKH HCKOMAEeMBIX OCTAaTKOB
OpPraHU3MOB, MYJISI)KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJICKIIMM HACEKOMBbIX.

Tema 4. IIpouncxoxkaenue U pa3BuTHe sKU3HHU Ha 3emuie



HayuHble rumnore3sl NPOMCXOXKACHHS >KU3HM Ha 3emse. AOUOreHe3 u
naHcrepmus. JloHayuHble NpeACTaBICHUS O 3aPOKICHUU KU3HU (KPEALMOHU3M ).
['Mnore3a MOCTOSHHOIO CaMO3apOKAEHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMU
®. Pemu, JI. Cnamnanoanm, JI. Ilactepa. IlpoucxoxkneHue KU3HH U
acTpoOUOJIOTHS.

OcHOBHBIE JTaIlbl HEOpPraHU4EeCKOU 3BOJIIOLU Y. ITnanerapnas
(reomoruyeckas) DBOJIONUSA. XHUMHYECKas OHBOJIONUA. AOHWOTEHHBIM CHHTE3
OpraHnYecKux BelecTB M3 Heopranudeckux. Ombsir C. Mumepa u I'. HOpnm.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoarepBatHas runore3a A. M.
Onapuna, rumorte3a mnepBuyHoro OynboHa JIk. XonngeliHa, TeHeTHYeCKas
runote3a [. Mémnepa. PubGosumer (T. Yex) u rumoreza «vupa PHK» V.
['un6epra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u Meroabl e€ wu3yueHus. Vckoraemble oOpraHuYeckue
octatku. ['eoxpoHonoruss u e€ w™eroAbl. OTHocuUTeNnbHass U a0CONIOTHas
reoXpoHoJIOTHs. ['e0XpoHOI0ornyYecKas 1Kaa: 0Hbl, pPbl, IEPUOIbI, FTIOXH.

HavanbHble s3Tanbl opraHuyeckod sBosironuu. [losiBeHue u HBONIOIMS
NEPBBIX KJIETOK. DBOJIONKA MeTaboau3Ma. Bo3HUKHOBEHUE MEPBBIX IKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKH KaK aHaJIOT TIEPBBIX Ha 3eMiie COOOIIECTB.
CrtpomaronuTtsl. [IpokaproThl 1 3yKapuOTHI.

[Ipoucxoxnenue AYKapuoT (cumbuorenes). DBOJIIOIIMOHHOE
IPOUCXOXKAEHUE BHPYCOB. I[IpOMCXOXKIEHHME MHOTOKIETOYHBIX OpPraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl IBOJIOIUKM BBICHIUX pacTeHHil. OCHOBHBIE apOMOP(O3bI
pactennii. Beixon pactenud Ha cymry. IlosBieHWE CIOpPOBBIX pPAacTeHUM U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. lIponcxokneHue LIBETKOBBIX
pacTeHui.

OcHOBHBIEC 3Talbl HBOJIIOIUU KUBOTHOrO Mupa. OcHOBHBIE apomMopdo3bl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHUE COBPEMEHHBIX
tunoB. [lepBbie XopaoBbIE )KUBOTHBIE. JKU3HB B BOZE. DBOJIIOLUS O3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuii. [IpoucxoxaeHne MIICKONMUTAOINUX U
ntun. Ilpunnoun xiroueBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMH U
[MO3BOHOYHBIMU KUBOTHBIMH CYIIIU.

Pa3Butre xu3HM Ha 3emiie MO 3paM W NEPUOJAM: apXxeil, MpOTepo30ii,
Majgeo30i, Me3030¥, KaiWHo30i. OOmas XapakTepucTUKa KiIUMaTa |
reoJIornyeckux mnpoueccoB. llosiBieHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBHS U BIMSHUE Ha Ta30BbIil COCTaB aTMOC(EpHI.

MaccoBbie BRIMUPaHUSI — SKOJOTHYECKUE KPU3UCHI mpouuioro. [Ipuyunel u
CJIEICTBUSL MAacCOBBIX BbIMHpaHHil. COBPEMEHHBIN 3KOJIOTMYECKUN KpPU3UC, €T0
ocobenHoctu. [Ipobnema coxpanenust OMopazHo0Opa3us Ha 3eMiie.

CoBpemeHHasi cuctema opraHuyeckoro mupa. IIpuHuumne! kinaccuukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIIBI OPraHU3MOB.



JdemoHcTpanumn

[loptpersr: ®@. Penn, JI. Cnamnanuanwy, JI. [lacrep, . 1. Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Ménnep, C. Munnep, I'. IOpu.

Tabnuisl u cxeMbl: «Cxema omnbita @. Penny, «Cxema onbita JI. Tlactepa no
M3YUYEHHIO caMo3apoxacHus xu3Hu», «Cxema ombita C. Mumnepa, I'. Opu»,
«JTanbl  HEOPraHUYECKOW  HJBONOLUNY», «['€oXpoHOmormyeckas  IIKaJIay,
«HayvanbHble 3Tanbl OpraHUYECKoOi 3BOIOIUNY, «CxemMa 00pa3oBaHUsl dYKapUoOT
nyTéM cumOuorenesa», «Cucrema >KUBOM mpuponb», «CTpoeHue BUpPYCAy,
«Apomopdo3bl  pacteHuit»y, «Punnodute», «OIHOKIETOYHBIE BOJIOPOCIIN,
«MHOTOKJIETOUHbIE BOJOpoCHnY», «Mxu», «IlanopoTHukm», «l oJoceMeHHbIE
pacteHusi», «OpraHbl IBETKOBBIX pacTeHuin», «Cxema pa3BUTHUS >KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocTeitmuey, «KuIlIeuHOMOTOCTHBICY,
«ITnockue YEPBUY, «HUEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItump», «Miaekonuraromue», «Pa3Buthe XU3HU B
apXxenuckou ape», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKOM 3pe», «Pa3BUTHE KU3HU B
[1aJICO30UCKOMU 3pey, «Pa3BuTue )KU3HU B ME3030MCKOM dpe», «Pa3BuTHe KU3HU B
KaitHO30MCKOM 3pe», «CoBpeMEHHas CUCTEMa OPTaHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OT/ACJIOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJUIEKIIUU
UTJIOKOKMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, Yydella ITHULl WU 3BEpew,
KOJUIEKIIMM OKaMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMBIX, MYJISDKHM OpPraHMYeCKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas galGopatopHasi padora «MoJenupoBaHHE — OIBITOB
Muiepa—tOpu 1o n3ydeHuto abMOT€HHOTO CUHTE3a OPraHUYECKUX COEIMHEHUN
B IIEpPBUYHON aTMochepey.

JlaGoparopHass pabora «l3ydyeHue U ONMCAHHE MCKOIMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «/3ydeHue 0OCOOCHHOCTEH CTPOCHHUS PACTCHHI
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «/3yuenne 0COOCHHOCTEN CTPOCHUS MTO3BOHOYHBIX
YKABOTHBIX).

Tema S. IIpoucxoxkaeHue yej0BeKa — AaHTPOINOreHe3

Paznens! m 3amaun aHTponosiorui. MeToabl aHTPOIIOJIOTHH.

CraHoBlieHHE TIPEACTABIECHUNA O MPOMCXOXKJCHUM 4YesioBeKa. PenurunosHbie
BO33peHUsA. COBpEMEHHbIE HaAYYHbIE TEOPUH.

CxoAcTBO 4YenoBeKa C OKUBOTHBIMU. (CHUCTEMaTHYECKOE IOJIOKEHUE
yenoBeka. CBHIETENbCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMU: CPABHUTEIBHO-
MOpPQOJIOTUUECKHE, AMOPHUOJIOTUYECKHE, ¢bu3H0I0r0-OMOXMMHUIECKHE,
noBeaeH4Yeckue. OTIIMYMS YEJIOBEKA OT KUBOTHBIX. [[pAMOXO0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOU CUTHAJIBHOU
CHCTEMBI.



JBroxyiue cuiibl (pakTopbl) aHTPOIOTeHe3a: ONOIOrMYECKUE, COI[UANIbHBIE.
CooTHolieHre OMOJIOrMYECKUX U COIMATbHBIX (PaKTOPOB B aHTPOIIOT€HESE.

OcHOBHbBIE CTaauu aHTporioreHe3a. PaHHue 4denoBeKOOOpa3HbIE 00E3bsSHBI
(IpOKOHCYJIBI) U paHHUE TMOHTHUJIBI — OOIIKE MPEJIKU YETOBEKOOOPa3HbIX 00€3bsH
U JIOEN. ABCTPaJONUTEKHM — JBYHOIME MpEIKH HroJei. YUenoBeKk yMelbli,
MEPBbIE U3TOTOBJICHUS OPYIUM TpyJa. UenoBeK MPAMOXOAAIINN U IEPBBIA BBIXOJ
mone 3a mpenensl Adpuku. YenoBek reiaenbOeprckuil — oOmuid Mpeaok
HEAHJEPTAIBCKOTO YEJI0BEKa U YEJIOBEKAa pa3yMHOro. YeloBeK HeaHAEPTaIbCKUM
Kak BHUJ JIOJIEN XOJOAHOTO KiauMara. YelloBEK pa3yMHbII COBPEMEHHOrO THIIA,
JICHUCOBCKUW 4YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a nmpeaenamMu Adpuku.
[TaneoreneTuka u najeoreHOMUKA.

DBOJIIOIUSI COBPEMEHHOT'O 4eJIOBeKa. ECTeCTBEHHBIN OTOOP B MOMYJISILIMIX
yeyoBeka. MyTalmoHHBIN nporiecc U noauMopdusM. [lomynasioHHbIE BOJHBI,
npeiid renos, murpanus U «3h(EeKT ocHOBATENs» B MOMYJISIIIUIX COBPEMEHHOTO
YeJIoBeKa.

Uenoseueckue packl. llonsitue o pace. bonbiime packl: €BpomneouHAs
(eBpasmiickasi),  aBCTpaJlo-HETpPOUJIHAsI  (PKBAaTOpHalbHAsl),  MOHTOJOUIHAS
(a3uarcko-amMepuKaHcKas). BpeMs u MyTH paccelieHHs 4eloBeKa IO TUTaHETe.
EnuHcTBO  4yenoBeueckux pac. HayyHas  HECOCTOATENBHOCTH  pacu3Mma.
[IprcnocoOeHHOCTh YeNoBeKa K pPa3HBIM YCJIOBHUSM OKpYXAloUIeH Cpeibl.
Bnusinue reorpadguyeckoil cpeapl u napeida reHOB HAa MOPGOJIOTHIO U
(U3HOIOTHIO YEIOBEKa.

MexauciuIuinHapable  MeToAbl B (Qu3nyeckod  (OMOJIOrMUYecKOi)
AHTPOIIOJIOTHHU.  DBOJIIOIMOHHAs ~ AHTPONOJIOTHUS M MaJIEOAHTPONOJIOTHUS
YEJIOBECUECKUX MOIMYJSALUN. bruoconuanbHble UCCIEI0BAHUS IIPUPOJBI YEIOBEKA.
HccnenoBanne KOBOIIONKUH OMOJIOTHYECKOTO M COIMATIBHOTO B YEJIOBEKE.

JdeMoHCTpamuu

[Toptpetsr: Y. Japsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmump! 1 cxembl: «KMeTobl aHTPOIIOJIOTHIY, «[ 0JIOBHOW MO3T YeJIOBEKaY,
«UYenoBekooOpa3Hbie 00e3biAHBI», «CKENeT YeIoBeKa W CKEJeT IIMMIIaH3ey,
«PyauMeHTel W araBU3MBDY,  «JIBHXKylIME ~ CHJIBI  aHTPOIOICHE3a,
«IBOJIOLIMOHHOE JPEBO YEIOBEKa», «ABCTPAIONUTEK», «YEIOBEK YyMEIbI»,
«Henosek mpaAmMoxoAsmuin», «JleHucoBckui yenmoBek» «Heanaepranbiubly,
«KpomanwoHubl», «lIpeaku yemoBeka», «ITambl BOJIOIUM YellOBEKa», «Pachl
YEJI0BEKaY.

OGopynoBaHue: MYJISDKA — OKaMEHEJIOCTEH, MpeJIMETOB MaTepHAIbHOU
KyJIbTYyphl TPEAKOB UeJOBeKa, penpoaykuuu (dortorpaduu) KapTuH C
Mu(poIOTHIECKUMU W OHMOJCHCKMMH CIO)KETaMH TPOMCXOKICHHUS YEIOBEKa,
doTtorpadui HAXOJOK HCKOMAEMBbIX OCTATKOB YEJIOBEKA, CKEJET 4YeJIOBEKa,
MO/IEJIb YEpEIa YeJIOBEKa U Yepera MUMIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH
IIMMIIAH3€, MOJEIIA TOPCa MPEIKOB YETOBEKA.



JlabopaTtopnas padora «lI3ydyeHne o0OcCOOEHHOCTEH CTpOEHUsl CKeleTa
YEJIOBEKA, CBS3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnyeckas padora «3yyeHne SKOJIOTMYECKHUX aJalTallui YEJIOBEKay.

Tema 6. Jxosorusi — Hayka 0 B3aHMOOTHOILUICHHMAX OPraHU3MOB H
HAJOPraHU3MEHHBIX CUCTEM C OKPY KaloIlIel cpeaoi

3apoxxzieHre u pa3BuTue 3konoruu B Tpynax A. ['ymOonbara, K. @. Pynbe,
H. A. CeBepuosa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3anauu
9KO0JO0ruH. CBS3b 3KOJIOTUH C APYTMMHU HayKaMHU.

Mertonbl sxonoruu. IloneBeie HaOMIOAEHUSA. DKCHEPUMEHTHI B HKOJIOTHU:
npupoaHble U JaboparopHble. MojaenupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00QIBHBIM.

3HaUeHUE OKOJOTMYECKMX 3HAHUM [JJI1 YeJOBEKa. KOJIOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBSA3€H YEJIIOBEYECTBA C MpUpoaoi. PopMUpOBaHUE
AKOJIOTUYECKOMN KYJIbTYpbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn

[Toptpersi: A. I'ym6onear, K. ®@. Pynse, H. A. CeBepuios, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuupl u cxembl: «Pa3nensl skomorun», «Metoasl sKkojgorum», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlabopaTtopnass  pabora «3yyeHue - METOIOB  JKOJOTMYECKUX
UCCIIEOBAaHUI.

Tema 7. Oprann3mMsl 4 cpeaa OOUTAHUA

Okonoruyeckue (paxTopbl M 3aKOHOMEPHOCTHU UX nericTBus. Kinaccudukanms
IKOJIOTHYECKUX (PaKTOpOB: aOMOTHYECKHE, OHOTHYECKHE, aHTPOIIOTECHHBIC.
OO0mue 3aKOHOMEPHOCTH JCHCTBUS dKosorudeckux (daxktopoB. IIpaBuio
munumyma (K. IInpenrens, 0. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotndeckue (akropel. CBeT Kak 3Konorudeckwii (akrop. JlericTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTPAa Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYIIIbI
pacTeHUl W JKMBOTHBIX MO OTHOLIEHHIO K cBeTy. CHrHalibHasi poJib CBETA.
doTonepuoau3M.

Temneparypa kak skonormdeckuid ¢akrop. JleiicTBue TemmepaTypsl Ha
opranu3Mmbl. [ToiikuIOTEpMHBIE U TOMOHOTEPMHBIE OpPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocts kak skomormueckuii (axtop. I[Ipucnocobnenust pacteHuid K
NoJJIep KaHu0 BoJHOro OanaHca. Kiaccudukanus pacTeHHid 1O OTHOIIEHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHus OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, [MOYBEHHa,
[NIyOMHHAsl  MOJIOYBEHHAs, BHYTpUOpraHu3mMeHHas. DU3UKO-XUMHUYECKUE
OCOOCHHOCTU cpeji oOuTaHus opraHu3moB. lIpucrocoOiieHusi OpraHu3MOB K
KU3HU B Pa3HbIX Cpe/ax.



buonornueckne putMmbl. BHemHue u BHyTpeHHHME PUTMBI. CyTOYHBIE U
roguyHbie puTMbL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

Xuzuennsle Qopmbl opraHuzMoB. IloHATHe 0 JKuU3HEHHOH (opme.
XKuznenuole (HOpMBI  pacTeHUIl: JEpeBbs, KYCTAPHUKH, KYCTAPHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (QOPMBI KUBOTHBIX:
TUAPOOMOHTBI, T€OOUOHTHI, a’3pOOUOHTBHL.. (OCOOEHHOCTH CTpPOECHHMSI M O0pasza
KU3HU.

buotnyeckue  ¢akropsl.  Buasl = OMOTMYECKHX  B3aUMOJECUCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢popmsl. [lapazutusm, koomnepaus,
MyTyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJ1eOHUYECTBO).

Herpoduueckue B3aumopeicTBus (tonuueckue, (opuyeckue, Qadpudeckue).
3HaueHre OMOTUYECKUX B3aUMOJICUCTBUU ISl CYIIIECTBOBAHHUS OpPraHU3MOB B
cpene ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITFOYEHUS.

JdemoHcTpanumn

Tabmumpel 1 cxembl: «Okojgorudeckue (HakTopb», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», « TerIoKpOBHBIE
KUBOTHBIE», «XOJIOJJHOKPOBHBIC >KUBOTHBIE», «DU3MOIOTHUECKUE aJamnTaluu
KUBOTHBIX», «Cpeapl oOWTaHUS OpraHU3MOBY», «buomornueckue pUTMBIY,
«Kuznennsie  Gopmbl  pacteHuity, «KuzHeHHbIe (OPMBI  KUBOTHBIXY,
«JKOCHCTEMA UIMPOKOJIUCTBEHHOTO Jeca», «IDKOCHCTEMa XBOWHOIO Jiecay,
«lenn  nutanus», «XumHuuyectBo»,  «llapasutuzm», «KoHKypeHUU»,
«Cum6m03», «KoMmMeHcamuzm.

O6GopynoBanue: repbapur pacTEHUHW M >KUBOTHBIX, IMPUCIIOCOOJCHHBIX K
BIUSHUIO PA3JIUYHBIX DKOJIOTHYECKUX (PaKkTOpoB, repOapuu CBETONIOOUBBIX,
TEHEMIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHUH, CBETONIOOUBBIC, TEHETIOOUBHIE U
TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHUSI, TepOapUN U KOJJICKIIMH TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHUH, Uydelsla MTHI] U 3Bepei, repoapuu
pacTeHuil, OTHOCSIMMXCA K rurpoduram, kcepoduraMm, Me3oduram, KOMHATHBIC
pacTeHUs TaHHBIX TPYII, KOJJIEKIINH KUBOTHBIX, OOUTAIONINX B PA3HBIX cpeax,
repOapul W KOJUICKIIMM PACTeHUH U KUBOTHBIX, OO0JaNaOMMUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBUH JKU3HH, TepOapuu u
KOJUICKITUU PACTEHUN W JKMBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJIICKIIUU
KUBOTHBIX, YIACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopHasi pabora «BpIsiBIeHHE NPUCIOCOOJCHU OpPraHu3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopHasi pab6ora «BbIsBICeHHE NPUCIIOCOOIECHUM OPraHW3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikosi0orusi BUJA0B ¥ NMOMYJISALAI



OKOJIOTHUYECKHE  XapakTepuctuku  nonynsiuuu.  [lomymsamusa — kak
Ouosiornueckas cucteMa. Pojib HEOTHOPOAHOCTH Cpelibl, hU3nUecKuX 6apbepoB U
0COOEHHOCTEM OMOJOTUH BUJOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonynsauuii. OCHOBHBIE TIOKAQ3aTEeNW MOMYJSAIUU: YUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi M TOJIOBasi CTPYKTypa, POXAAEMOCTb, MPHUPOCT, TEMI POCTAa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOrHYecKasi CTpykTypa nomyiaanuu. OUeHKa YUCIEHHOCTH TMOIMYJISALHUH.
JIlnHamyKa nomyssAnuy U €€ peryisnusa. bUOTUYeCKU MOTEHUMA MOIYJISALNH.
MopaenupoBanue JIMHAMHUKA nOonyisiuuv. KpuBble pocTa  4YHCIEHHOCTH
nonyynsiuuu. KpuBble BbDKMBaHUS. Perymnsius 4UCIEHHOCTH MOMYJAUNA: pOJb
(GbakTOpOB, 3aBUCSIIMX W HE 3aBHUCAIIUX OT IUIOTHOCTH. OKOJOTHYECKHUE
cTpateruu BUoB (r- u K-ctparerun).

[TonsitTue 006 3KoNOrMYeckol Hume Buaa. MectooOutanue. MHOromepHas
Mojzienb 3Kosiorndueckon Humm Jx.M. XatunHcoHa. PazMepsl 3KOJIOrnYeckomn
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema nonynsuuil. Apeanbl BUIOB. BUIBI U MX KU3HEHHbIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUTpallUil >KUBOTHBIX. buoJjiornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdeMoHCcTpamuun

[Toptper: dx. . XaTuyuHCOH.

Tabmumpel M cXeMbl: «OKOJOTUYECKUE XapPaKTePUCTUKU TIOMYJISLIUK,
«ITpocTpaHcTBEeHHass  CTPyKTypa mnomyysinuu», «Bo3pacTHple nupamMubl
nonynsuuny, «CKOpPOCTh 3acelieHHs TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mogenb 3kosiornaeckoit Humu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass paGora «IIpucrmocobneHus ceMsH  pacTeHHUH K
pacCesCHUIO.

Tema 9. Jko0rusi co001ECTB. IKOJOTHNYECKHE CHCTEMBbI.

CooOmectBa opranuzMoB. buorieno3 u ero crpykrypa. CBs3u Mexny
OpraHu3MaMHy B OMOLIEHO3E.

DkocucteMa Kak oTkpbitasg cucteMa (A. J[x. Tencnu). OyHKUIHOHAIbHbBIC
OJIOKM OpraHW3MOB B OSKOCHCTEME: TPOIYIEHTHl, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHH. Tpoduyeckme 1enum U ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [louBel M wmibl B 3KocucTeMax. KpyroBopoT BeEmIECTB U IOTOK
SHEPIUU B DIKOCHCTEME.

OcHOBHbIE  TIOKa3aTeldM  dSKOCHUCTEMBbl. buomacca u  mpoayKuus.
DKOJOTUYECKUE MUPAMUIBI YUCEN, ONOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. Duykmyayuu.
HamnpapiienHble 3aKOHOMEpPHbBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKLIECCMH M UX IMPUYMHBL. AHTPONOT€HHBIE BO3JCHUCTBUS Ha



cykueccun. KnmmakcHoe — coobmiectBo.  buopasnooOpasme u  momHOTa
KPYTrOBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbIe SKOCUCTEMBI. DKocucmemsl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE HKOCHUCTEMBL. ATpodKocucTeMA. ArponeHo3. Paznnuuns
MEX1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
braopa u dayna. CunanTpomm3zamnus ropojckoil ¢dayHel. buonorumdyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICWCTBUN OPTaHW3MOB
B dKocuctemax. Poab kackaonozo sagpghekma u 6u008-30upuxamopos (Kirouegvix
8U008) 6 pynkyuoHupoganuu sxocucmem. IlepeHoc YHEPTUN U BEIIECTB MEKITY
CMEXHBIMH 9KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmol  8030eticmeusi  3a2pA3HEHUU  pPA3HLIX — MUNO8  HA
CcyOOp2aHU3MEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl  IKOJIOSUYECKO20  HOPMUPOBAHUSL  AHMPONOSEHHO20 — B030€UCMBUSL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer  u  cxembl:  «CTpykTypa  OHWOLIeHO3a»,  «DKOCHUCTEMA

MIMPOKOJIMCTBEHHOTO JIeca», « IKOCUCTEMa XBOWHOTO Jiecay, «DyHKIIMOHATbHbIE
IpyHIbsl OPraHU3MOB B 3KocUcTeMe», «KpyroBopoT BeIIeCTB B 3KOCHCTEMEY,
«llenn utanus (MacTOUIIHAS, JETPUTHAS )», «IKOJOTHUUSCKAs MUPAMUIA YUCEID,
«JKoynoruveckas nupamuia 6uoMacco», «IKOJIOTHYEeCcKass MUPaMUJia SHEPTUI,
«O06pa3zoBanue 6onotay, «IlepBuynas cykueccus», «BoccranoBieHue jieca mnocie
nokapay, «KOCHUCTEMa 03epa», «ATpoleHo3», «KpyroBopor BemiecTB U MOTOK
SHEPTUU B arporeHo3e», «[Ipumeps ypooskocuctem».

Oo6opynoBanue: repObapuu pacTeHU, KOJJIEKIIMA HACEKOMBIX, Uydelia TMTHI]
U 3Bepeid, repOapuu KyJIbTYPHBIX U JAUKOPACTYIIMX PACTECHUH, aKBapuyM Kak
MOJIEIb IKOCUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanme ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydeHnue pa3zHooOpaszusi MEIKUX MMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX.

IKCKypeHsl «IDKCKYpPCHUS B TUIIUYHBIN OnWoTeo1eHo3 (B aAyOpaBy, Oepes3HsK,
SJIBHHK, Ha CYXOJIOJIbHBINA WM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKYpCHUs B arpodKOCHCTEMY (Ha MoJie WIM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IkOCHCTEMA

buocdhepa — oOmemranerapHas o0ojiouka 3eMiIM, TJ€ CYIIECTBYET WIIH
cylllecTBOBaja *u3Hb. PazButue npeacrasienuit o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o Ouochepe. O6nactu Ouochepbl U €€ cocTas.
XKusoe BeriecTBO 6MOChepsl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Orochepbl. OcobeHHOCTH OMocPepbl Kak
robanpHOM  dKocucTeMbl.  JluHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemecTB W OHOT€OXMMHUYECKHME IUKIBI (yriepojaa, as3ora).
PurmuyHOCTH siBNIEHUM B Orochepe.

3oHanbHOCTh OMoOchepnl. [lonstTue o Ouome. OCHOBHBIE OHWOMBI CYIIIH:
TyHApPA, XBOWHBIC Jieca, CMEIIAHHbIE W IHPOKOJIUCTBEHHBIC Jieca, CTeIu,
CaBaHHBI, TYCThIHU, TPOITUYECKUE JIeCca, BHICOKOTOphs. KiuMar, pacTUTENbHBIN U
KUBOTHBI MUP OMOMOB CYIIIH.

Crpykrypa v (QYHKIMS KUBBIX CUCTEM, OIEHKA UX PECYPCHOI0 MOTEHIIMAJIA
1 6nochepHbIX QYHKIHMA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabmuipr u cxembl: «['eocdepsr 3emnmn», «KpyroBopoT azora B MpUpPOALH,
«KpyroBopot yriepoga B mpupojae», «KpyroBopoT Kuciopoaa B TPUPOJEY,
«KpyroBopoT Boabl B mpupoje», «OCHOBHBIE OMOMBI cymny, «Knumatudeckue
nosica 3emnny», « Tynapay», «Taiiray, «CMemaHHbii jecy, «IIInpoKoIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlycteiHsay, « Tponuueckuit gecy.

O6opynoBanue: repOapuu pacTeHWd pa3HbIX OHMOMOB, KOJUICKIIMH
KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPHU3UChl W MX MpUYMHBL. Bo3jaeicTBue denoBeka Ha
ouocepy. 3arps3HeHue BO3AYIIHONM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenune mnouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTE€HHOE BO3AECHCTBHE HA PACTUTEIBHBIN U KMBOTHBIN Mup. OxpaHa
PACTUTENIBHOTO W >KHUBOTHOTO Mupa. OCHOBHBIE TPHUHIIUIBI OXPaHbl MPUPOIHI.
Kpacaeie xumru. Ocobo oxpansembie npupognbie Ttepputopun (OOIIT).
Bboranndeckue casibl ¥ 300JI0THYECKHE TaPKHU.

OCHOBHBIC TPUHIIUIBI YCTOWYMBOTO PA3BUTHS YETIOBEYECTBA U TPHUPOJIBI.
PanvonanpHOE€  MPUPOJOMONB30BAHME U COXpPAaHEHUE  OHMOJOTHYECKOTO
pazHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTHe METOJOB MOHWTOPWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemuvle uUccied008anus nepexooa K pecypcocoepezarowjeti u
KOHKYPEHMOCHOCOOHOU  2Hepeemuxe.  buonoeuueckoe  paznoobpaszue  u
buopecypcel. Hayuonanvuvie ungopmayuonuvle cucmemsl, obecneuusaroujue
0ocmyn K uUH@opmayuu no coCmoaHuio omoenbHulx 6u008 u skocucmem. OcHogbl
sKopeaburumayuyu 3Kocucmem U cnocobos 6o0pbobLl ¢ OUONOBDPEIHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCHIEM.



JdemoHcTpanumn

Tabmuupl u  cxembl:  «3arps3HeHHEe  aTMocepb»,  «3arpsi3HEHHE
ruapocdeps», «3arpsizHeHue MouBb», «llapHukoBwii  3PdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢GoTorpapuu OXpaHIeMbIX pacTeHUHl W KUBOTHBIX KpacHol
kauru Poccuiickoin @enepannn, KpacHoil KHATM peruoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHMS
oOydJarolmuMucsl TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHEHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TUUHOCTHBIX PEe3yIbTaTOB OCBOCHUS TPOTPaMMBbI 10 OUOJIOTUH
BBIICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3ZHAHUE OOYYAIOIUMHUCS POCCUMCKOMN
IPaKIaHCKOMN UJIEHTUYHOCTHU — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH W CaMOOIPEACIEHUI0, Hanuuyue mMomusayuu K OOYUEHUIO
OMOJIOTHH, YelleHanpasieHHoe pazsumue BHYTPEHHUX YOEXKICHUM JIMYHOCTH Ha
OCHOBE  KJIIOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPAJMUIMN  pa3BUTHS
OMOJIOTMYECKOTO  3HAHUSA, 20MOBHOCMb U  CHOCOOHOCMb  O0YYaIOUIUXCS
PYKOBOJICTBOBATbCS B CBOCH  JICSITENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPHUCYIIUMH CHCTEME OHOJIOTHYECKOTO 0Opa3oBaHUs, Haauyue
npasoco3HaHusi SKOJOTUYECKOW KYJIbTYpPbl, CHOCOOHOCMU CcMAgumyv 1EIu U
CTPOUTH KU3HECHHBIC IIJIAHBHI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOrPAMMBI 110 OMOJIOTUU TOCTUTAOTCS
B E€IUHCTBE Yy4ye€OHOM M BOCIUTATEIBHON JESITEIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMU  POCCUHUCKMMHU  COLHMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIAMH U
HOpMaMM  TOBEIEHUS M  CHOCOOCTBYIOT  IpolleccaM  CaMOIO3HaHUS,
CaMOBOCIIUTaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3HUIMU JIMYHOCTH,
NaTPUOTH3MAa M YBAKEHHUS K 3aKOHY U IIPaBONOPSAKY, YEIOBEKY Tpylda H
CTapiieMy TIOKOJIEHHWIO, B3aWUMHOTO YBa)KEHHUs, OEpPEeKHOr0 OTHOIIEHUS K
KyJIbTYPHOMY HAcJE€AWI0 M TpaauUUsM MHOIOHAIMOHAJIBHOTO  Hapoja
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOGHHUsA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTpaXkathb TOTOBHOCTh u CIIOCOOHOCTH o0ydJaronmxcs
PYKOBOJICTBOBAaThCSI  C(POPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUEHTAlMi, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIMX  TPAJUIMOHHBIM  IIEHHOCTSIM  POCCHUMCKOTO  OOIIECTBa,
pacuIMpeHue )KU3HEHHOTO OMbITA U OMbITA JICSITELHOCTH B MPOLECCE peau3aluu
OCHOBHBIX HaIlPaBJICHUN BOCIIUTATEIbHON IESITENHLHOCTH, B TOM YKCIIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIMN 00YJAIOMErocs Kak aKTUBHOTO
1 OTBETCTBEHHOTO WIEHAa POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB MU OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH yYEOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHIITOJHEHUH
OMOJOTNYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TMO3UIMI0 IO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHHUE YUUTHIBATh B CBOUX JEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEXKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTAMU U
COLIMAJIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHBIX, TIO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAKUTEIbHOIO
OTHONIEHUS K MHEHHUIO ONIOHEHTOB MpPU OOCYXKIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COIepKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUNCKOMU IPaKIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXXEHUS K CBOEMY HaApoOJy, UyBCTBA OTBETCTBEHHOCTH IEpeE]
Ponunoii, ropmoctn 3a cBOM Kpad, CBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHE K MPUPOJHOMY HACIEOUI0O M MaMATHHKaM
IPUPOABI, NOCTHXKEHUSM PoccuM B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHSAX,
TPYyIe,

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJl POCCHHCKMX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHMOJOTHH, TOHWMAHUS 3HAYEHHUS OWOJOTMM B TMO3HAHWU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHIO M 3amure OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNH0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAaHME JTYXOBHBIX IEHHOCTEN POCCHUMCKOT0O HApO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 MU MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyILEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM pPOJIMTENAM, CO3JAHUIO CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEN CEMEWHOUN KU3HHU B COOTBETCTBHUU C
TpaauuusMu Hapo1oB Poccnu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY1d, OOIECTBEHHBIX OTHOILIEHUI;

ITOHUMAaHHE SMOLIMOHAIIBHOTO BO3IEUCTBHUS JKMUBOW NPUPOABI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTMYHOCTH;



S) ¢puznyeckoro BocnUTAHUSA, (POPMHUPOBAHUA KYJIBTYPbI 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

MOHMMAaHWE W peanu3alus 3J0pOBOTO U 0Oe30macHoro obpasa KU3HU
(310poBO€  NUTaHUE, COONIOACHHE TUTMEHUYECKUX TMpaBuUil U HOPM,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHH M OTHbIXa, peryispHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILUEHHUS K
COOCTBEHHOMY (PM3MUYECKOMY U NICUXHUUYECKOMY 3/I0POBbIO;

NOHMMAaHWE UEHHOCTH TMPaBUJ HWHIUBUIYAIbHOIO M  KOJUJIEKTUBHOIO
0e301acHOro MOBEJICHUS B CUTYal[UsX, YTPOXKAIOIIKX 3JOPOBbIO U JKU3HU JIIOJIEH;

OCO3HAHME TOCIEJCTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (YHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AQKTUBHOM JEATENBHOCTH TEXHOJIOTMYECKOW M COLMAIbHOM
HAIPaBJIIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATD, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJHSATH TAKYIO J€ATEIbHOCTD;

UHTEpPEC K Pa3INYHbIM chepaM MpoPecCHOHATBHON AESTENbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBIOOpP Oynymieil mnpodeccun U peanr30BbIBATH
cOOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0 U CamMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEU )KU3HU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKHU 1EJIECO00pa3HOE OTHOIIEHUE K MPUPOJIEe KaK HMCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHSA SKOJOTHYECKOM KYyJIbTYpbl: MPUOOPETEHHE OIbITa
IUIAHUPOBAHUSA TIOCTYNIKOB M OLEHKM HX BO3MOXHBIX TIOCIEICTBUU s
OKPY’KAIOIIEH CPEBI;

OCO3HAaHHE TI00ATBFHOTO XapaKTepa KOJOTMYECKHX MpoOJeM U MyTell ux
pelLIeHHS;

CHOCOOHOCTh HCHOJB30BaTh MNpHOOpETaeMble MpU H3YUEHUHU OHOJIOTHH
3HaHUS M YMEHHUA MpPU PELIEHUH MpoOJieM, CBS3aHHBIX C PpalUOHAJIBHBIM
IPUPOJIONIONB30BaHNEM  (COONIIOJIEHHEe TpaBUJ  TOBEIEHUS B  INPHUPOJE,
HaIIpaBJICHHBIX HA COXPAaHEHHWE PAaBHOBECHS B JKOCHUCTEMAX, OXpPaHy BHJIOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUM, MPUHOCAIIUX BPEI  OKPYKAIOMIEH
IPUPOJTHON cpesie, YMEHHE MPOTHO3UPOBATH HEOIArONMPUSTHBIE SKOJIOTHUECKHE
MOCJIEICTBUSA NPEANPUHUMAEMBIX AEHUCTBUI U IPEIOTBPAILATH HX;

HaJIM4YME  Pa3BUTOLO  SKOJIOTMYECKOTO  MBILUIEHUS,  3KOJOTHYECKOM
KyJbTYpbl, ONBITA JEATEIBHOCTH 3KOJOTHYECKOW HaIpaBIC€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B ITO3HABATEIIbHOM, KOMMYHHUKAaTUBHOW U COLIMAJIBHOU



MpaKTUKEe, TOTOBHOCTM K YYacTUIO B  IPAKTUYECKON  JIESITEIbHOCTH
HKOJIOTMYECKOM HANpaBIE€HHOCTH;

8) neHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIIEHCTBOBAHUE SA3BIKOBOW M YMTATENIbCKOW KYJIBTYpPhl Kak CpeACTBa
B3aMMOJICUCTBHS MEXY JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUe crnenuduKkd OWOJOTUM KaK HayKd, OCO3HaHWUs €€ poJikd B
(opMHUpPOBaHUHN PALMOHAIBHOTO HAYYHOI'O MBIILIEHUS, CO3IaHUM LEIOCTHOTO
npescTaBieHuss 00 OKPYXKaloIIeM MHUpPE Kak O €IMHCTBE MPHUPOJbI, YeJIOBEeKa U
oOlIecTBa, B TO3HAaHUU NPUPOAHBIX 3aKOHOMEPHOCTEH W pEeleHUU MTpodieM
COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JJIi COBPEMEHHOW LMBHIM3AINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHs MEAMIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX pellaTh PECypCHble MPOOJEMBbl  Pa3BUTHUS
YeJIOBEYECTBA, MOUCKA MyTel BHIXO/1a U3 II00aJbHBIX SKOJOTUYECKUX MPOOJIEM U
o0OecrieueHusi MepexojJa K  YCTOMYMBOMY  pa3BUTHIO,  palMOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYpPCOB M (POPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJIOTMUECKHX 3HAHUW B IEIAX
MOBBILIEHUSI OOIIEH KyJIbTYphl, €CTECTBEHHO-Hay4yHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON rpaMOTHOCTH OOydYaromuxcs, GopMupyeMoi
IIPU U3YUCHUN OMOJIOTHUH;

NOHMMAaHHE CYIIHOCTH METOJIOB TTO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH WCMOJb30BaTh IMOJy4aeMble 3HAHUS [Jis aHalu3a Hu
OOBSICHEHUS SIBJICHUM OKPY>KAIOIIETO MUPA M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHE JeNlaTh O0OOCHOBaHHBIC 3aKIIOYEHHS HAa OCHOBE HAy4YHBIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TIOJYYEHHUsI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OMOJIOTMYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHME LIEHHOCTU HAyYHOU NEATEIbHOCTH, FOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO M HCCIIE0BATENIbCKYIO AEATEIBHOCT HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh ¥  CIHOCOOHOCTb K  HENPEPHIBHOMY OOpa3oBaHHIO H
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHUN 1O OHOJIOTMHM B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yiabTaThl OCBOSHUS y4eOHOro mpenmeta «buomorus»
BKJIIOYAIOT: 3HAYUMBbIE JJIsi (OPMHUPOBAHMS MHUPOBO33PEHUS OOyHAIONIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHAyYHbIE TTOHATHS, OTPaKAIOIINe
[ETIOCTHOCTh HAay4YHOM KapTHUHBI MHUpa U CHEU(UKY METOJOB IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIus, SBJICHHE, MPOIECC,
CUCTEeMa, Hay4HbIA (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUsI,
UCCJeI0BaHue,  HAONIOIEHHE, U3MEpPEHUEe, OKCIOEPUMEHT U  JpYyrue);
yHUBEpCaJbHbIE YueOHbIE JeWCcTBUS (IMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC,

PETYISITUBHBIE), oOecreynBaroIne dbopmMHpoBaHue (GyHKUMOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOW KOMIETEHUUU OO0YyYaroluxcsi; CIoCOOHOCTD
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS W YHHUBEPCAJbHbIC y4cOHBIC JEHCTBHUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbraTe wu3yueHUss OWOJOTHMM HAa YpPOBHE CpPETHETO OOIIEeTOo
oOpa3zoBanus y oOyuvatomierocs OyayT chOpPMHUpPOBAaHBI TO3HABATENIbHbBIC
YHUBEPCAJIbHBIC  y4eOHBbIC JCHCTBUSA, KOMMYHHUKATHBHBIC YHHBEPCAJIBHBIC
yuyeOHbIC JICHCTBUS, PETYJIATUBHBIC YHHUBEpCaJdbHbIC YYCOHBIC JICHCTBUS,
COBMECTHAs ICSITEIIbHOCTb.

MeranpenMeTHble Pe3yJIbTaThl OCBOCHMS MPOrPaMMbl CPEIHETO OOIIETro
00pa30BaHus JOJKHBI OTPAXKATh:

OBiageHue  yHHBEPCAJIbHBIMH  y4eOHBIMH  TO3HABATeJbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JIeCTBHS:

CaMOCTOATENBHO  (OpMyIHMpOBaTH M aKTyaJU3UpOBaTh  MpodIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHMM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIICHUS
(amanmu3a, cuHTE3a, CpaBHEHUs, Kiaccudukanuu, 000OIICHHs), PaCKpPHIBATh
CMBICIT OWOJIOTMYECKUX TIOHATHH (BBIIENSATh HMX XapakTEpHbIC MPU3HAKH,
YCTaHABJIMBATh CBSA3M C IPYTUMU MTOHSATUSIMH);

OTpENEeNATh LENU JESITeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTH PE3yJbTAThI IESITEIILHOCTH C TIOCTABICHHBIMU TEIISIMU;

UCTIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS 111 OOBSICHEHUS (PAKTOB U SIBJICHUIMA
YKABOU IPUPOJBI;

CTPOUTH JIOTHYECKHE pacCCyXJAeHUS (MHIYKTUBHBIC, JECTyKTUBHEIE, IIO
aHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PaccMaTPHUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOIBI M 3aKITIOUCHUS;

MPUMEHSTh  CXEMHO-MOJIETTbHBIE  CPEICTBA IS TPEICTaBICHUS
CYIIIECTBEHHBIX CBsI3€H W OTHOIIECHUHN B M3y4aeMBIX OMOJOTHYECKHX 00BEKTaX, a



TaKkKe  MPOTUBOPEUMH  pPa3HOrO  POJa, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAaH PEUICHUS MPOOJIEMBbI ¢ YUETOM aHAIN3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICATECIBHOCTh, OIICHMBaTh COOTBETCTBHE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TIOCJICICTBUN JEATEIHPHOCTH;

KOOPJMHUPOBATh W  BBIMIOJHATH PAabOTy B  YCIOBHAX PEAIBHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIQJICTh ~ HaBBIKAMH  YYCOHO-UCCIICOBATEIbCKOW W TIPOCKTHOH
JESATEIHPHOCTH, HABBIKAMHU Pa3pEIICHUs MPO0JIeM, CITIOCOOHOCTBIO U TOTOBHOCTBIO
K CaMOCTOSITEILHOMY TIOMCKY METOJIOB PpEIICHUsS TPAKTHYECKUX 3ajad,
NPUMCHCHHIO PA3JIMYHBIX METOOB TIO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUIBI JCATEIBHOCTH IO TOJYYCHHIO HOBOTO
3HAHMSI, €r0 WHTEPIpETAIllud, MPEeOOpPa30BaHMI0 W TPUMEHCHUIO B Y4YCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX U COITMATBHBIX MPOCKTOB;

(GbopMHpPOBATH HAYYHBIN THIT MBIIIUICHUS, BJIaJICTh HAYYHOU TEPMUHOJIOTHCH,
KJTIOYEBBIMU TTOHSITUSIMHU U METOJIaMH,

CTaBUTh M (QOpMyIHUpPOBaTH COOCTBEHHBIE 3aJayll B 00pa30BaTENHHOM
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelIeHUs, HAXOAUTh apryMEHTHl JUIs J10Ka3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJNYYCHHBIE B XOJIE€ pEIICHUS 3aJayd PE3yJIbTaThl,
KPUTHYECKHU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh 1IEJICHAIIPABICHHBIA TIOUCK TEpEeHOca CPEACTB U CIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTHh 3HAHMS B TIO3HABATENBHYIO M MPAKTHUECKYIO 00JacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC HJICH, MPEJJIaraTh OPUTHHAILHBIC TIOJXOJbI U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONNE aThTePHATUBHbBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX WHPOpManuu (TEKCTe
y4e0HOTO TTOCOOUSI, HAYYHO-TIOMYJISIPHOU JTUTEPATYPE, OUOIOTHIECKUX CIOBAPSIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATH3UPOBAThH
uHOOPMAITMIO PA3NMUYHBIX BUIOB © (HOPM MPEACTABICHUS, KPUTHUYCCKH
OIICHMBATh €€ JTOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;



dbopMynHUpOBaTh 3aMPOCHl U MPUMEHSTH PA3JIMYHbIE METOJIbI MPU MOUCKE U
otOope Ouosornueckoi nHGopMalru, He0OOXOAUMOM JIsI BBITIOJHEHUST Y4€OHBIX
3ajay;

npuoOpeTaTh OMBIT HCHOJIL30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH,  COBEPIIEHCTBOBATh  KYJIbTYpPY  aKTUBHOTO  HCIIOJb30BaHUS
Pa3IUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAJIbHYIO (OpMy  TMpeACTaBICHUS
Oounonornyeckoil nHopmanuu (Cxembl, rpapuKy, 1UarpaMMmbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHBIA $I3BIK B KaueCTBE CpeAcTBa mpu pabore ¢
Oouosiornueckor umHGOpMaNMel: NPUMEHATh XUMHYECKUEe, (U3NYECKHe U
MaTeMaTHYEeCKUEe 3HAKU U CUMBOJBI, (OpMYysbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKUE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pAcloO3HABaHUSA U 3alMUTBl  WHOpMamH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBJIAITh KOMMYHHUKAIlMM BO BceX cdepax IKHU3HU, aKTUBHO
y4acTBOBAaTh B JIMAJOT€ WM JIUCKYCCUU TO CYHIECTBY OOCYXKIAeMON TEMBI
(yMeHue 3aaBaTh BOIPOCHI, BBICKA3bIBATh CYXKJICHHSI OTHOCUTEIHHO BBHITOJTHEHUS
npenjaraeMoi 3ajJadyd, Y4YUTHIBATH HHTEPEChl M COTJIACOBAHHOCTH TO3UIIMI
JIPYTUX YYaCTHUKOB IMAJIOTA WU TUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpEACTBa OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3ZHHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3TMYHBIMU CIIOCOOAMU OOIEHUS] U B3aUMOJCHCTBUSA, TTOHUMATD
HAMEPEHHUs JIPYruX JIIOJE€H, TPOSBISATH YBAXKUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU GopMme (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMATh U UCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON U WHJIUBUAYaJIbHOU
paboTBl  TPU  pCIICHWH  OHMOJOTHYECKONM  mpoOjeMbl,  OOOCHOBBIBATH
HEO0OXOIMMOCTh MPUMEHEHHS TPYNTIOBBIX (POPM B3aUMOJICHCTBUS MPU PEUICHUU
y4aeOHOM 3a1a4H;

BBIOMpATh TEMATHKy W METOJIBl COBMECTHBIX JEHCTBHUUA C Y4ETOM OOIMUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh I1€IM COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JICHCTBUSI MO €€ JOCTHXKEHHUIO: COCTABIISITH IUIAH JIEHCTBUM,



pacnpenensaTh pojad C YYETOM MHEHHMM YYacTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOU paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M KaXXJIOT0 YYaCTHMKAa KOMAHJbI B
o0l pe3yapTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npejsiaraTb HOBBIE MPOEKTHI, OIEHHWBATh UJAEHU C TO3UIIMH HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IMOBEACHUE B Pa3IHYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMU J1eHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS JJIA BBISBIEHUS NOpoOJIeM M UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUU IIEJIEBbIE U CMBICIOBBIE
YCTAaHOBKHM B CBOUX JEUCTBHUSAX W MOCTYIMKaX MO OTHOIICHHUIO K KMBOW MPUPOJIE,
CBOEMY 3/7I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIILHO OCYIIECTBIISATH MMO3HABATENIBHYIO JCSTEIbHOCTD, BBISBIATD
poOJIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1aul B 00pa3oBaTEIbHOM
JESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEJILHO ~ COCTABJIATh IJIAaH pEUIeHUs MpoOJeMbl ¢  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUMH;

JieaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO IIMPOKON SPYIUIIMHA B
pa3HBIX 00JACTAX 3HAHWM, IOCTOSIHHO IIOBBHIIIATh CBOM 0Opa3oBaTEbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JI€Th HABBIKAMU  TIO3HABAaTEIbHOW  pedeKCMH Kak  OCO3HaHMS
COBEpIIAEMbIX ACHCTBUM U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyIbTATOB U
OCHOBaHHWM, WCIOJIb30BaTh NMPUEMBI PEQIICKCUU I OIEHKH CHUTYaIldH, BHIOOpA
BEPHOI'0 PELIEHUS;

YMETh OIIEHUBAaTh PHUCKA U CBOEBPEMEHHO MNPUHUMATh PEUICHUS IO UX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apTryMEHThl JPYTMX NpPU aHalu3e pPe3yIbTaTOB
NEeATEeNIbHOCTH;

3) mpuHsiTHE Ce0dsl M APYTrHuX:

MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;



IIPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX IpU AaHAINU3E pPe3yJbTaTOB
NEATEIbHOCTH;
MPU3HABATH CBOE MPaBO U MPaBO APYIHMX HA OIINOKHU;
pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pPE3yNbTATBl OCBOCHMSI COJEpPKAHHUS y4eOHOTO NperMeTa
«buonoruss» Ha yriayOJEHHOM YpPOBHE OpHEHTHpPOBAaHbI Ha oOecreyeHue
npoduibHoro  oOyueHuss  oOydaromuxcst  Ouosiormv. OHM  BKJIIOYAIOT:
cnenuduyeckue sl OMOJIOTUM HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JeHCTBUI
0 OCBOEHUIO, MHTEPNPETALUN U MPeoOpPa30BaHUIO 3HAHUMN, BUJIbI JACSITEIbHOCTU
M0 TOJYYCHUIO HOBBIX 3HAHUN M WX MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX, a
TAaK)K€ B peajJbHbIX IKU3HEHHBIX cuUTyanusx. [IpeaMerHbie pe3ysbTarhl
Npe/ICTABIEHBI 110 TOJaM U3YUYECHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10
K1acce OJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHMM O MeCcTeé M poJu OHUOJOTMM B CHCTEME
€CTEeCTBEHHBIX HayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MHpa, B
NO3HAHUU  3aKOHOB TMPUPOJABI M  PEHIEHHWH Tpo0siieM  palMoHaIbHOTO
IPUPOJIOIIONIH30BAHUS, O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH;

BJIaJICHHE CHCTEeMOW OHOJIOTMUECKHX 3HaHUM, KOTOpash BKIIOYAET:
OCHOBOIIOJIAralolMe OWOJIOTHYECKUE TEPMUHBI U TOHATUS (KU3Hb, KIIETKA,
OopraHusM, MeTa0oJHM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHE TEOPUHU
(knerounast teopuss T. IlIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocomHas
Teopus HacieactBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o mneHTpax
MHOTOOOpa3uss W  TMPOUCXOXKACHUS  KYJIbTYPHBIX  PACTeHHi),  3aKOHBI
(emnHOOOpa3usi TOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacieaoBaHuss ['. Mengens, TrOMOJOTHYECKUX PSIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basuoga), [IPUHIATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJIEHUE OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUSA, HUCIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB (OINHCaHWE, W3MEpEHUE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIICNATH CYIIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwii, TpuOOB, pPACTCHH, >KUBOTHBIX W YEJIOBEKAa, CTPOCHUS OPTraHOB U
CUCTEM OpraHoB pacTeHui, KUBOTHBIX, YeJI0BEKa, IIPOLIECCOB
KU3ZHEACATEIbHOCTH, MPOTEKAOIIMX B OpraHu3Max pacTEHUW, >XUBOTHBIX U
YeJioBeKa, OMOJIOTMYECKHMX MPOLECcCOB: OOMEHa BellecTB (MeTadoIu3M),



MPEBpPAILLEHUS SHEPIuH, OpOKEHHUSA, aBTOTPO(YHOrO0 U TeTepPOTPO(HOr0 THUIIOB
nuTaHusg, (OTOCHMHTE3a U XEMOCHHTE3a, MHUTO3a, MeiHo3a, TaMeTOreHes3a,
AMOpHUOTeHe3a, MOCTAMOPHUOHAIIBHOTO pa3BUTHS, pPa3MHOXKEHHUS,
WHANBHUIYAILHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICHCTBHUS TEHOB,
reTepo3nca, HCKyCCTBEHHOTO 0TOOpa;

YMEHHE yCTaHABIMBATh B3aWMOCBSI3U MEXKAY OPraHOWIAaMU KJIETKH U UX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH MW HX (QYHKIUSMH, MEXKIY
OpraHaMd W CHUCTEMaMH OPTaHOB y PACTEHWH, XUBOTHBIX M YEJIOBEKAa U HX
(GYHKIHMSIMH, MEXIY CHUCTEMaMH OpPTaHOB U WX (DYHKIUSMHU, MEXIy 3TarnaMu
oOMeHa BeIIeCTB, JTalaM{d KIETOYHOTO IMKIA ¥ JKU3HCHHBIX IIMKJIOB
OpPTraHM3MOB, dTallaMH SMOPHOHAIBHOTO Pa3BUTHS, TCHOTHUIIOM U (DEHOTHIIOM,
(denoTunom u akTopamu cpesbl OOUTaHUS;

YMEHUE BBISBISTH OTIMYUTEIBHBIC TIPU3HAKHN JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX M YEIIOBEKA;

YMEHHE WCIIOJIh30BaTh COOTBETCTBYIONIME apPTyMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJIMKY JUIS JIOKA3aTeIhCTBA POJICTBA OPTAHM3MOB Pa3HBIX
CUCTeMaTHYEeCKUX TPy,

YMEHHE pemarh OWOJOTMYECKUE  3aladd, BBIABIATH  MPUYUHHO-
CIICJICTBCHHBIE CBSI3M MEXIY HCCIEAYEMbIMH OWOJIOTUYECKHUMH IPOIECCAMH H
SABJIICHUSMH, JIeNlaTh BBIBOJABI W TMPOTHO3bI HAa OCHOBAHUM TOJTYYEHHBIX
pE3YINIbTATOB;

yYMEHHE BBIMOIHATEH JIA0OPATOpPHBIE M TPAKTHYECKUE paldOThl, COOJI0IATh
mpaBuia mpu padbote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTaTh THUIOTE3bl, IMPOBEPITh HUX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMYNIHpYS IElb HCCIEIOBAaHUS, AHAIU3UPOBATH IMOJTYyYEHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE Y4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEILCKOM paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  NPEACTAaBIATh  IOJYYEHHBbIE  pPE3ylbTaThl HAa  YYEHHYECKHX

KOH(EpeHINsX;
YMEHHE OIICHUBATh JTUYECKHE AacCTEeKThl COBPEMEHHBIX HCCIEOBaHUN B
obmacti  OWONOTMM W MEIUIUHBI  (KJIOHMpPOBAaHUWE,  HUCKYCCTBEHHOE

OIUIOIOTBOPEHMUE, HAIIPABIICHHOE M3MEHEHHE IN'€HOMAa M CO3JAaHHE TPAHCTECHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBHIOOp Oymymieil mpodeccruoHambHON
NEATENIbHOCTU B 00JIACTH OMOJIOTMHU, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO034MCTBA, MUIIEBOW MPOMBIILICHHOCTH, YTIYOJISITh TO3HABATEIbHBIN
WHTEPEC, HAMPABIEHHBIN HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH TIpodeccuu u
MPOJOKEHUE OHOJIOTHYECKOro oOpa3oBaHUsT B OpraHu3alUsX CpeaHEro
po¢eCCUOHANILHOTO U BBICIIIETO 00pa30BaHUS.



[IpeameTrHble pe3ynbTaThl OCBOCHUS yueOHOro nmpeamera «buomorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJIM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOU
KapTUHBI MHpaA, B TO3HAHUM 3aKOHOB MPHUPOABl U PEHICHUH 3KOJIOTHMYECKHUX
npo0JeM YeIoBeYecCTBa, a TakK€ B PEIICHUH BONPOCOB PALMOHAIBHOTO
MPUPOAOIIONB30BaHUA, U B (POPMUPOBAHUN LIEHHOCTHOI'O OTHOIIEHUS K MPUPOJIE,
OOLIECTBY, YEIOBEKY, O BKJIAJE POCCUHUCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

yYMEHHE BIIAJIETh CUCTEMOM OMOJIOTMUECKMX 3HAaHMUM, KOTOpas BKIKOYAET
ONpeJieNieHHs] M TMOHHMMAaHHUE CYIIHOCTH OCHOBOIOJIAralouuX OHOJOTMYECKUX
TEPMUHOB U TOHSATUH (BUI, 3KOcucTeMa, Oumocdepa), OMONOrHUECKHE TEOpUU
(aBomrouonHas Teopus Y. JlapBuHa, CMHTeTHYECKas TEOPUS SBOJIOLUHN), YUCHHUS
(A. H. CegepiioBa — o myTsiX U HampaBieHusx 3Boroiuu, B.U. Bepuaackoro — o
ounocdepe), 3akonnl (reHernueckoro paBHoBecust JIx. Xapau u B. BaitnGepra,
3apoabiieBoro cxoiactsa K. M. bospa), nmpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON TNUpaMHIbl dHEPruu), rumnore3sl (rumoresa «mupa PHK» V.
I'unbepra);

yMEHHE  BJAJE€Th  OCHOBHBIMM  METOJaMU  HAyYHOTO  TO3HAHUS,
UCIIOJIb3YEMbIMU B OHOJIOTMUECKHX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB U
HKOCUCTEM (OMUCaHUE, H3MEpeHue, HAOII0JEHUE, SKCIEPUMEHT), CIocobamu
BBISIBJICHUS U OLICHKU aHTPOMOT€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BHJOB, OHOIe€OLIEHO30B,
PKOCHCTEM M Ouocdepbl, CTAOMIM3UPYIOMIET0, JBIKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOTO otbopa, AJTOTATPUYECKOTO u CUMIIATPUUECKOTO
BUI000pa30BaHusl, BIUSHUS JBUKYIIUX CUJI 3BOJIONNUN HAa TeHO(OH T TOMYJISIINH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K Cpe/ie OOMTaHUsl, YepeOBAHMs HAIIpaBICHU I
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBS3M MEXKIYy MPOLECCAMU 3SBOIIOLUH,
JOBIKYIIUMU CHJIaMH aHTPONOr€He3a, KOMIOHEHTaMU Pa3JIMYHbIX YKOCHCTEM U
MPUCIIOCOOJICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATH  OTJIMUUTENbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K cpefie OOMTaHus, aOMOTHYECKUX U OMOTHYECKHX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBSI3€d OpraHM3MOB B  COOOIIECTBAX,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEN MECTHOCTH;

YMEHHE HCIIOIb30BAaTh COOTBETCTBYIOIIME APIYMEHTHI, OHOJIOIMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB PAa3HbIX
CHUCTEMAaTUYEeCKUX TPYII, B3aHUMOCBA3M OPraHMU3MOB M CpeIbl OOUTaHHUA,
€MHCTBA YEJIOBEUYECKUX pac, HEOOXOAMMOCTH COXPAHEHUS] MHOTr00Opa3us BUOB
Y DKOCUCTEM KaK YCJIOBHSI COCYILIECTBOBAHUS IPUPOBI U YEIIOBEUECTBA;



YMEHHE pemarbh OWOJNOTHYECKHE  3a/Jayd, BBISABIATH NPUYMHHO-
CIIEJICTBEHHBIC CBSI3M MEXAY HCCIEAYEMbIMH OHOJOTUYECKHUMH TPOLeCCaMu U
SBIICHUSIMHU, JIeJaThb BBIBOJBI M TMPOTHO3Bl HA OCHOBAaHHH TOJYYECHHBIX
pe3yIbTaToB,;

YMEHHE BBINOIHATH JIA0OPAaTOpPHbIE M NPAKTHUYECKUE paldOThl, COOII0IATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TMPOBEPATh HX OSKCIEPUMEHTAIHLHBIMU
cpeactBamu, GOpMyIUpPYs Iedb HCCIEIOBaHUs, aHAIW3UPOBATH TMOTYyYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIEAOBATEIbCKON paboTe Mo OMOoTuw,
DKOJIOTUM M MEIUIIMHE, TPOBOJAUMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTABIATH  IMONYYCHHBIE  pEe3ylbTaThl HA  YYCHHUYECKHX
KOH(pEpEeHIUX;

YMEHHE OICHUBATh THUIOTE3bI M TEOPUH O TPOUCXOXKICHUH >KHU3HH,
YellOBeKa M YEJIOBEYECKHUX pac, O MpHYUHAX, TOCIEACTBUSAX H CIOCO0ax
Npe0TBpaIIeHHUs TTI00aTbHBIX U3MEHEHHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymied npodeccHoHaTbHOM
ACSITeNbHOCTH B O0JlacTh  OWOJIOTHH, JKOJOTHH, TPUPOIOIOIH30BAHMS,
MEHMIIUHBI, OMOTEXHOJIOTHH, TCUXOJIOTHH, BETEPUHAPUH, CEIILCKOTO XO351CTBa,
NUIIEBOH  MPOMBINUICHHOCTH,  YIIyOJdsTh  TMO3HABaTEeNbHBI  WHTEpeEC,
HaNpaBJICHHBIH HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH TMpodeccuu U
NPOJODKEHHE OWOJIOTHYECKOTr0 00pa3oBaHUS B OpraHHW3AIUSIX CPETHETO
po¢e€CCUOHATBHOTO U BHICIIET0 00pa3oBaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypesI
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX U3YYCHHE
3 Buonorus kinetku 0.5
4 X¥UMHU4YecKash OpraHu3aiys KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanusanus eé B KIETKE '
Kv3HEeHHBIH LHUKIT KIETKU 6 1 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka O HACIEACTBEHHOCTH H 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'eneTuka yenoseka 0.5
15 Cenekuusi opraHu3MOB 1




16 buorexnomorua u cuaTeTUYECKasa OMOJIOTUS 4
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 13




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Konrpoiasbnbie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Mukpo3BoIOIHs U €€ pe3yabTaThl 14 1 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 P 8 P 15 1 15
3emiie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYy’Karollen cpenou
Opranu3Msbl ¥ cpesia 0OUTaHUS 1 15
DKOJIOTHS BUJIOB U TOMYJISIIII 0.5
DKOJIOTUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek U OKpyKarolas cpena 1
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie u3yyeHusi | oOpa3oBaTejbHbIe
padoThI padoTsbI pecypesI
1 Buostorus xak KOMIJIEKCHAs HAyKa U 1
KaK 9acTh COBPEMEHHOTO 00IIecTBa 03.09.2024
2 JKuBBIe cCHCTEMBI M UX CBOMCTBA 1 05.09.2024
3 YpoBHEBasi OpraHU3aIis KUBBIX CUCTEM 1 09.09.2024
4 HcTopus OTKPBITHS U U3YYEHUS KIIETKU. 1
Kinerounas Teopust 10.09.2024
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOU
ounosoruu. [IpakTraeckas padora
5 «M3ydyeHne MeTo10B KJIIETOUHOU 1 05
ounosiorun (xpoMarorpadus, 12.09.2024
anekTpodopes, nuddepeHnranbHOe
uentpudyruposanue, [1L{P)»
6 XUMHYECKUH COCTAB KIETKH 1 16.09.2024
5 MuHepanbHbIe BEIIeCTBa KIETKH, UX 1
Ouosornyeckas poiib 17.09.2024
8 Oprannyeckue BEIECTBA KIETKH — 1 0.5




oenku. JlaboparopHast pabota
«O06HapyxeHne OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI»

19.09.2024

CoiicTBa, K1accupuKanys U GyHKIHIH

o 0eKoB 23.09.2024
10 Oprannyeckre BenecTBa KIeTKA —
YTJIEBOIbI 24.09.2024
11 Oprannyeckre BenecTBa KIeTKA —
JIUIA B 26.09.2024
Hyxkneunossie kucnotsl. JJHK u PHK.
12 JlabopaTtopHas pabota «lccnenoBanme 05
HYKJIEMHOBBIX KHUCJIOT, BBIJIEJICHHBIX U3 30.09.2024
KJIETOK Pa3JInYHBIX OPraHU3MOBY
13 Crpoenue u pyakiuu ATO. Jlpyrue
nykieosuarpudocdars (HTD) 01.10.2024
CexBenuponanue JIHK. Metoabl
14 LZI:I)(;Z:;/I(E;(EpaHCKpHHTOMI/IKI/I, 03.10.2024
15 MeTopl CTPYKTYPHOU OHOJIOTHN 07.10.2024
16 Tumne! kierok. [Ipokapuotnyeckas
KIIETKa 08.10.2024
CrpoeHue s3ykapuoTUYECKON KIIETKH.
17 HpavKTI/IquKas[ pa6S)Ta «3yuenue 0.5 10.10.2024
CBOMCTB KJIETOYHON MeMOpaHbD»
18 IloBepXHOCTHBIN anmnapar KJIETKH




14.10.2024

19

OnHomMeMOpaHHBIE OPTaHOUIBI KIETKH.
[Ipaktuyeckas padora «M3yuenue
JBVKEHUS [IUTOTIIA3MBI B
PaCTUTENLHBIX KIIETKaX)

0.5

15.10.2024

20

HOJ'IyaBTOHOMHBIC OpraHonAbI KJICTKH:
MUTOXOHAPUH, IMIIACTU/IBI.
JlabopaTtopHas pabota «lccnenoBanue
TUTa3MOJIH3a U JICTUIa3MOJIN3a B
PACTUTECIIBHBIX KICTKAX»

0.5

17.10.2024

21

HememOpanHbie opraHou bl KJIETKU

21.10.2024

22

Crpoenue u GyHKIUH sapa

22.10.2024

23

CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHas pabota
«M3ydenue cTpoeHUsI KIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

24.10.2024

24

ACCUMWIISIIIAS Y TUCCUMUJISIIIASL — JIBE
CTOpOHBI MeTaboIM3Ma. Turbl 0OMeHa
BemecTB. JJaboparopHas paboTa
«3ydeHune KaTaTuTHIECKON
aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe
aMUJIa3bl WJIH KaTaJasbl)»

25

DepMEeHTAaTUBHBIN XapaKTep peaKuun
KJIETOYHOTO MeTaboJn3Ma.
JlaGopaTopnas pabora «3yueHue

0.5




(epMEHTATUBHOTO PACHICTUICHUS
MEPOKCHUIA BOJOPOJIA B PACTUTEIIbHBIX U
KUBOTHBIX KJIETKAX)»

Benku-akTuBaTopel U OENKH-

26
WHTHOUTOPEI

27 ABTOTpOGHBIN TUII 0OOMEHA BELIECTB

28 doTocunTEe3
XemocuHnres. JlaboparopHas padota

29 «CpaBHEHHE MTPOIIECCOB POTOCHHTE3A H 0.5
XEMOCHHTE32)
AHa’pOOHBIC OpraHU3MbL. Bus

30 opoxenus. JlabopatopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOXKEHUS U
TIBIXQHUSI»

31 AspoOHBIE OpraHU3Mbl. DTaIlbl
SHEPTEeTUYECKOT0 OOMeHa
DHeprus MeMOpPaHHOTO IPaIUCHTa

32 npoToHoB. CuHTe3 ATD: paboTa
npoToHHOM AT®-cuHTa3bI

33 Peakiuyn MaTpuyHOro CHHTE3a

34 TpaHCKpUIIIUS — MaTPUYHBIH CUHTE3
PHK

35 Tpancismus u e€ 3tarnbl

36 KomupoBanue amunokucnot. Posb
pubocom B OMocHHTe3€e Oenka

37 Opranuzanys reHoma y IpokKapuoT u




JYKapHOT

MonekynsipHble MEXaHU3MBbI

38 9KCIIPECCUU TEHOB y YKAPHUOT
Bupycbl — BHEKIIETOUHBIE (DOPMBI

39 YKU3HU U O0JIMTaTHBIE TTApa3UTHI. 05
I[TpakTuueckas padora «Cosnanue '
MOJIENIU BUpYCa»

40 BupycHble 3a001eBaHus YeI0BEKa,
YKUBOTHBIX, PACTECHUI

41 Hanorexnonoruu B 6uonoruu u
MEUIIHHE

42 JKU3HEeHHBIN IUKIT KIETKHA

43 Martpuunsiii cuates3 JJTHK
Xpomocomsl. JlabopaTtopHas pabora

44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»

45 JleneHue KIETKH — MHTO3
Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas padora

46 «HaOironeHre MyuTO3a B KJIETKax 0.5
KOHYHMKA KOpeIIKa Jiyka (Ha TOTOBBIX
MUKpOTpernaparax)»

47 Perymsimus ;xM3HEHHOTO UKJIA KIETOK

48 OpranusM Kak eIMHOE LIETI0e

49 Txanu pacrenuii. JlaboparopHas padota 05

«M3ydeHne TKaHEeH pacTCHUIN»




TkaHu )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopras pabota «3ydenue 0.5
TKaHEW )KUBOTHBIX)
Opransl. CucTeMbl OPraHoB.

51 Jlaboparopras pabota «3ydenue 0.5
OpraHoOB IIBETKOBOTO PACTEHHSDY

52 Omnopa Tena opraHu3MoB

53 JIBUKEeHHE OpraHU3MOB

o4 [Intanne oprann3zMoB

55 [TuTanue MO3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenpHAs CHCTEMA YEIOBEKa

56 JlpIxaHue opraHu3MOB

57 JIpIxaHue MO3BOHOYHBIX JKHBOTHBIX H
9eoBeKa

58 TpancnopT BemecTB y OpraHu3MoB

59 KpoBeHocHas crcTema Mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranu3smMoB

61 3ammTa y opraHu3MOB

62 NMMyHHas cuctema uenoBeka

63 PaznpaxxiuMocTh u peryisnus y
OpraHu3MOB
I'ymopanbHas perymsmus u

64 SHIOKPUHHAS CUCTEMa KUBOTHBIX U

YCJI0BCKa




65

DopMbI pa3MHOKEHHUSI OPTraHU3MOB

66

[TosmoBo€ pa3mMHOKEHUE

67

Meiio3s

68

I'amerorenes. OO0pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIaboparopHas padoTa
«M3yueHune CTpoeHUs MOJOBBIX KIETOK
Ha F'OTOBBIX MUKPOIIpENapaTax»

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI€HE3

70

3akyajKa OpraHoB U TKaHEH u3
3apOJbIIICBIX JIUCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHnas pabota «BrisiBiieHHE
MPHU3HAKOB CXOJCTBA 3apO/IbIIIECH
MTO3BOHOYHBIX JKHBOTHBIX»

0.5

72

Pa3zmHOXeHuE 1 pa3BUTHE pAaCTCHUM.
JlaGopaTtopHas padora «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICIIUX
pacTeHui»

0.5

73

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTHUA
TCHCTUKHU KaK HAYKU

74

OcHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3oduna xak 00BEKT TEHETUYECKUX
HCCIIEI0BaHUID)

0.5

75

3aKOHOMepHO CTH HACJICAOBaHUA

0.5




Ipu3HaKoB. MoHOruOpuIHOE
ckpemmBanue. [IpakTrueckas padoTa
"N3yueHue pe3yapTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3o s

[MuTomornueckre OCHOBBI

76 MOHOTHOPHUTHOTO CKPEIIHBAHHUS

77 AHaAIIM3UPYIOIEE CKPEIMBAHUE.
Henonnoe nomuanpoBanue
JlurnbpuHOE CKpeIUBaHUE.

78 [IpakTrueckas pabota «3ydyenue 05
Pe3yJAbTATOB TUTHOPUIHOTO '
CKpEITUBaHUS Y APO30 (PHITBI

79 [IuTomornueckre 0OCHOBEI
JTUTHOPUTHOTO CKPEITUBAHUS

80 CuermieHHOe HACJIeI0BaHUE PU3HAKOB

81 XPpOMOCOMHAsI TEOPHS
HACJIEeICTBEHHOCTH

82 I'eneTunka moja

83 I'eHoTHI KaK LEJIOCTHAS CUCTEMA

84 I'eHeT4eCKUit KOHTPOJIb PA3BUTHS
pacTeHUM, )KUBOTHBIX U YEJIOBEKA

85 H3meHunBOCTh TPU3HAKOB. Buibl
W3MEHUYHBOCTH

86 MonudukanroHHas U3MEHIHUBOCTh

87 BapuaunonHsslii psia v BapualiiOHHAs 0.5




kpuBas. JlabopaTopHas paborta
«MccnenqoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAITUOHHON U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

88

I'enoTunmyeckas N3MEHYNBOCTb.
KomOunarusHass U3MEHYUBOCTD

89

MYTaIII/IOHHaﬂ U3MCHYHNBOCTBD.
[MpakTudeckas padora «MyTtanuu y
po30¢ Bl (Ha TOTOBBIX
MUKpOTMpernaparax)»

0.5

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
nporecca. DIMUIeHeTHKA U SITUTeHOMHUKA

91

I'eneruka yenoseka. [IpakTudeckas
pabota «CocTaBlieHUE U aHATU3
POJOCIOBHOM»

0.5

92

MeToabl METUITMHCKON T'€HETUKU

93

3HaueHne METUIINHCKON T'€HETUKU B
MPEAOTBPAIICHUHN U JICUCHUH
reHeTHYECKUX 3a00IeBaHUI YeI0BEKA

94

OCHOBHBIE TIOHATHUS CEJIEKIIUH.
Jlaboparopnas pabota «3yuenue
COPTOB KYJIbTYPHBIX PACTCHUHN U IOPOJT
JOMAIITHUX KUBOTHBIX)»

0.5

95

MeToap! CeNneKIMOHHON paboThl.
JlaGopaTopnas pabora «3yueHue

0.5




METOJIOB CEJIEKI[UU PACTCHUI»

JIOCTHKEHMS CEJIEKIIUU PACTEHUI U

96 XKUBOTHBIX. [IpakTHueckas pabora 1
«IIprBUBKa pacTeHHID»

97 CoxpaHeHue, u3y4eHue u 1
MCTIOJIb30BAHNE TEHETUIECKUX PECYPCOB
buoTexHosorNs Kak Hayka U 0Tpacib

98 npon3BojicTBa. [IpakTrueckas paboTa 1 0.5
«3yueHne 00bEKTOB OMOTEXHOJIOT U

99 OcHOBHBIE HANIPABJICHUS 1
CUHTETHYECKON OMOJIOTUH

100 XpOMOCOMHAsI M TeHHASI WH)KEHEPHUS

101 MenuuuHCcKkre OMOTEXHOJIOT NN 1

102 PezepBHnbiit ypok. [loBTOpeHue, 1
000011IeHHEe, CHUCTEMAaTH3als 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | - [paxrireciie u3yyeHusi | oOpa3oBaTeibHbIe
padoTsbI padoThI
pecypchbl
1 OposonmonHas Teopust Y. Jlapsuna 1 04.09.2024
) JIBYDKYIITME CHITBI DBOJTFOIIMY BUIOB TI0 1
Y. JapBuny 05.09.2024
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD 09.09.2024
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
3BOJIIOIIUA 11.09.2024
Dransl 3BOIOIMOHHOTO Mpoliecca:
5 1
MHKPOIBOJIIOIHS K MAKPOIBOIIOIIUS 12.09.2024
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
3BOJIIOLIUA 16.09.2024
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopaTopHas 1 05
pabota «BplIsiBIeHUE U3MEHYUBOCTH Y 18.09.2024
oco0eil 0HOTO BUIa»
8 DnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1 19.09.2024
9 D¢ ekt ocnoparens. dpdexr 1
OYTBUIOYHOT'O TOPJIBIIIKA 23.09.2024




10

Murpauuu. M305smuun nomyIsiui:
reorpaduueckas, OMoJIOruIecKas

25.09.2024

11

EcrectBennslit oTOOp —
HaIPABJISIOIIHNA (DaKTOP IBOJFOIAH

26.09.2024

12

[TonoBoii oT6OP

30.09.2024

13

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlabopaTtopHnas pabota «3ydeHue
apoMop(h030B U UANOAIATITALIAN Y
paCTeHHﬁ U )KUBOTHBIX»

0.5

02.10.2024

14

[Ipumeps! npucnocobaeHut y
Opranu3MoB: Mopdoornieckue,
(dbusmoornueckue, OMOXUMUIECKUE,
noBeneHyeckue. JlabopaTtopuas padora
«[IpucrocobieHnst OpraHu3MOB U UX
OTHOCHTEIIbHAS 11eJIECO00PA3HOCTHY

0.5

03.10.2024

15

Bun, ero xpurepuu u CTpyKTYypA.
JlaGopaTtopHnas pabora «CpaBHEHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»

0.5

07.10.2024

16

Crpykrypa Buzia

09.10.2024

17

Bunoob6pa3oBaHue Kak pe3yabTar
MHUKPO3BOJIIOLIAN

10.10.2024

18

CBs3b MUKPO3BOJIIOIUU U




SIUACMHOJIOTHH 14.10.2024
Makpo3Boitonus.
19 [TameoHTOJIOrHYECKUE METO 1B 16.10.2024
W3YYCHHUS IBOJIOIUH
20 buoreorpaduueckne MeTOIbI U3ydeHUS
DBOJIIOIUHN 17.10.2024
OMOpPHUOIOrMYECKHUE U CPABHUTEIBHO-
21 MOP(OJIOrHIE€CKHE METO/IbI U3yUEHHUSI 91.10.2024
9BOJIIOIUN
MonekynspHO-T€HETUYECKHUE,
22 OMOXMMUYECKHE U MaTEMAaTHUECKHE 93.10.2024
METO/IbI H3yICHHSI IBOJTFOIIUN
23 OO6mIre 3aKOHOMEPHOCTH YBOJTIOIUH 94.10.2024
24 AnanTtuBHas paguanus.
HepaBHOMEpPHOCTH TEMTIOB DBOJIIOIIH
o5 HaydHple TUTIOTE3bI MPOUCXOKICHUS
JKU3HM Ha 3eMJie
26 JloHay4yHbI€ PECTaBICHUS O
3apOXKACHUH KU3HU
97 OCHOBHBIE ATarbl HEOPraHUYECKON
SBOJIIOLUHU
28 ['unoTessl 3apoKaAeCHUS KUZHH
Hcropus 3emiu 1 METOABI €€
29 uzyuenus. JlabopatopHas pabora 0.5

«I/I3yquI/Ie M OIMHUCAHHE UCKOIMaCMbIX




OCTAaTKOB JPCBHUX OPraHU3MOB»

HauanbHble 3Tarns! opraHn4ecKkon

30
SBOJIIOLIUN
31 DBOJIONHS DYKapUOT
OCHOBHBIE ATArbl HBOJTIOIUN
32 pactutenbHOro Mupa. [IpakTudeckas 05
pabora «3yyeHune ocoOeHHOCTEH '
CTPOCHHS PACTEHUM PA3HBIX OTIECIOB)
33 OCHOBHBIE ATaIbI YBOJTIOIUN
YKUBOTHOTO MHUpa
DBOJIONMS )KUBOTHBIX. [IpakTrueckas
34 pabora «M3ydeHne ocodbeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTue *u3HM Ha 3emMiie 1O 3paMm U
nepuoam
36 MaccoBble BRIMUPAHUST —
9KOJIOTMYECKHUE KPU3UCHI MPOIIIOr0
37 CoBpEeMEHHBIN 3KOJOTMYECKUN KPU3HUC,
€ro 0CoOEHHOCTH
38 CoBpemeHHast cucTeMa OpraHuYecKoro
MPOLLIOTO
39 OcCHOBHbBIE CUCTEMATUYECKUE TPYIIIBI
OpraHu3MOB
40 AHTpOIIOJIOTHSI — HayKa O 4EJIOBEKE
41 Pa3Butune npenacraBieHui o

MPOUCXOKACHUUN YCIIOBCKA




MecTo 4uenoBeka B cuCTEME
opramyueckoro mupa. JlabopatopHas

42 pabota «M3ydueHue ocoOeHHOCTEH 0.5
CTPOCHHS CKEJIeTa YelIOBeKa,
CBSI3AHHBIX C TIPSIMOXOXKICHUEM)»
43 JIBuKyIiye cuibl aHTpOIIOreHe3a
CooTHoleHne OMOJIOTMYECKUX U
44 COLIMANIBHBIX (PaKTOPOB B
aHTPOTIOTEHE3e
45 OcHOBHBIE CTaJNHN AaHTPOTIOTEHE3a
46 [TaneoreHeTrKa 1 MajJeoreHOMHUKA
47 DBOJIOLHS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacel. [Ipaktudeckas
48 pabota «3ydeHne 3KOJIOTHIECKUX 0.5
aJanTalyil 4YeJIoBEKay
49 MeX IuCIUTUTMHAPHBIE METOTbI
aQHTPOMOJIOTUHI
50 3apoXxICHUE W PA3BUTHE IKOJIOTHH
Mertonpl skosoruu. JlabopaTopHas
51 pabora «M3yueHne MeTo10B 0.5
9KOJIOTMYECKUX HCCIEI0BAHUI»
59 3HaueHUe SKOJOTUUECKUX 3HAHUHN IS
YernoBeKa
53 Okonornyeckue pakTopsl
54 AbuoTtnueckue pakropsl. CBeT Kak 05

sKoJiornueckuit paxtop. JlaboparopHas




paboTa «BrIsiBJIeHHE TPUCTIOCOOICHUI
OpPraHU3MOB K BIMSIHUIO CBETa»

Abunotnueckue pakropsl. Temmneparypa
KaK 3KOJIOTHICCKHI (PaKTop.

95 JlaboparopHas paboTa «BbIsBICHHE 1 0.5
MPUCTIOCOOIEHUIN OPraHu3MOB K
BITUSTHUIO TEMIIEPATYPHI»
Abuotnueckue pakropsl. BraxHocTh
KaK PKOJOTUYECKUHA PaKTop.
56 JlaboparopHas padboTa 1 0.5
«AHaTOMUYECKHE 0COOCHHOCTH
pacTeHHIA U3 pa3HBIX MECT OOMTAHUSDY
57 Cpenpl 0OuTaHUs OPraHU3MOB 1
58 buonorudeckue puTMbl 1
59 JKuznennsie GopMbl OpraHU3MOB 1
60 buotndeckue dakTops 1
3HaueHne OMOTHYECKUX
61 B3aUMOJICHCTBUI ISl CYIIIECTBOBAHUS 1
OpraHu3MOB B cpefie 0OUTaHus
62 DKOJOTUYECKHE XapaKTePUCTUKH 1
MOMYJISITII
OcHOBHBIE TTOKA3aTENIN MOMYJISIINN:
63 YUCJICHHOCTb, IJIOTHOCTbh, BO3pACTHAS U 1
MOJIOBAsi CTPYKTYpa
64 OcHoOBHBIE TIOKA3aTENN MOMYJISIINN: 1

POKIAACMOCTDh, IPUPOCT, TEMII POCTa,




CMCPTHOCTb, MUI'PALlUU

65 DKoJIOTUYECKast CTPYKTYpPa MO I

66 JlnHaMuKa TOMYJISINAN U €€ PeryIsus

67 Kpussie pocTa uncieHHOCTH
nonysitiy. KpuBbie BEBDKUBaHUS
DKOJIOTHUYECKAs] HUIIIA BUIA.

68 JlabopaTtopHnas pabota 05
«[IpucnocoOeHns: CeMsiH pacTeHHUIN K '
pacceneHuIo»

69 Bun xak cuctema momyssiui

70 3aKOHOMEPHOCTH TOBEJICHUS U
MHUTPAIAN )KHBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKocHCTeMa KaK OTKPBITasi CUCTEMA

73 KpyroBopoT BemiecTs U MOTOK SHEPTUU
B DKOCHCTEME

74 OCHOBHBIE TIOKA3aTEeIH YKOCHCTEMBI

75 DKOJIOTHYECKUE TTUPAMHUIBI

76 N3menenus cooO1ecTs — CyKIeCCUH
[TpupotHBIEe 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpPEN U
OKECaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
TYHJIP, JIECOB, CTENEH, MyCThHIHB

79 AHTpPOIIOTE€HHBIE SKOCUCTEMBI




VYpb6oskocucremsl. [IpakTrueckas

80 pabota «/3y4eHne 1 ONIFCaHHe 0.5
ypOOIKOCHUCTEMBD»
3aKOHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMO/JICHCTBUI
OpPraHu3MOB B 9KOCHCTEMAaxX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 Pa3HBIX TUTIOB HAa CyOOPTaHWU3MEHHOM,
OpraHU3MEHHOM, TIOMYJIAITMOHHOM 1
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmeruranerapHas
oboJt0uka 3eMiun

84 VYuenne B. U. Bepnaackoro o
ounocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
orocdepsl

86 KpyroBopoTsl BemecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHaNBHOCTH OMOcdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcToitunBoCTh OMOChepsl

89 DKOJIOTUYECKHE KPU3UCHI M UX
MPUYUHBI

90 BosneiicTBue yenoseka Ha Ouochepy

o1 AHTpPOTOTEHHOE BO3/ICHCTBUE HA

PaCTUTENBHBIN U )KUBOTHBIN MUD




92 Oxpana npupob! 1

93 OCHOBHBIE TIPUHIUIIBI YCTOHYHBOTO 1
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
ParmonanbsHOE TPUPOIOTIONB30BAHHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pazHooOpa3zus 3emin

95 O060611eHue 1o TeMe 1
«MHKpPO3BOJIIONUSA U €€ pe3yIbTaThD)

96 O6061menue o reme «Makpo3BOTIOIUS 1
1 e€ pe3ynbTaThD»

97 O606menue mo Teme «IIpoucxoxaeHue 1
U pa3BUTHE KU3HU Ha 3eMJie»

98 O6006menue mo Teme «IIpoucxoxaeHue 1
YeJI0BeKa — aHTPOTIOTEHE3)
O6061enue o TeMe «IKOoJoTUs —

99 HayKa 0 B3aUMOOTHOIICHHUSIX 1
OPraHu3MOBY

100 O6o06menue mo Teme «OpraHu3Mbl U 1
cpena oOuTaHMs»

101 O6o6meHHevno TeMe «DKOJIOTHUS BUJIOB 1
Y TIOTTYJISIIIAI

102 O606mmenue o teme «buocdepa — 1
ryi00aIbHAsI YIKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I1O 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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