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MopanucaHo undposoi YTBGp)KJJ;eHa
rle ropbeBa O.B. noanucero: rparopeesa 0. npukasom o MOY «COIII Ne 6
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c. ConpaTo-AnekcaHapOBCKOTO»

Ne 282 ot 30.08.2024 .
Jlupekrop O.B. I'puropseBa

PABOYASA IPOIT'PAMMA
Buosorusa. 10-11 kaacc. Yriay0JeHHbIH YPOBEHD.

KonnuectBo wacoB: Bcero204 gaca (10 kmacc — 102 gaca, 11 kmacc — 102 gaca), B Hegen0 2 Jyaca.

Cpoxk peanuzanuu nporpaMmmbl: 1 roa (2024-2025 yueOHBIN TOT).

Yuutens: KonecuukoBa Ceernana liBanoBHa.

Pabouass mporpamma cocrtaBiieHa Ha ocHOBe DefepallbHOTO TOCYIAPCTBEHHOIO 00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO
obmero ob6pazoBanus 2022 rona, QenepanbHO pabouel MporpaMmbl CpelHero ooOiiero oOpa3oBaHUS MO OHOJOTHH (C
UCTIOJIb30BaHUEM 000pya0BaHus 1eHTpa «Touka pocray).

VYueonuku: buonorusi. 10 kmacc. YueOuuk st oOmieoOpazoBaTenbHbix yupexaenuil/ B.B. Tlaceunnk, A.A. Kamenckuii,
A.M. Py6uoB u ap. non penakuuerr B.B. Tlaceunnka — AO «IIpocBemenuey, Jlunus xxuzau. M., 2023. buonorus. 11 kiacc.
Yuebnuk it obnieodpazoBarenbHbix yupexacHuit/ B.B. Tlaceunuk, A.A. Kamenckuii, A.M. PyOnoB u np. Mo pemaxiuei
B.B. Tlaceunnka — AO «IIpocsemenuney, Jluaus xuzan. M., 2024,

KonTponsubix pabor: 10 kimace — 2, 11 kmace —
[paktuueckux pabot: 10 kmacc — 2, 11 kmace —
Jlaboparopusix paboT: 10 knmacc — 10, 11 kmacc —

COI''TACOBAHA COI''TACOBAHA
IIpoTokon 3acenanust METOIMYECKOTO 3am. nupextopa o YBP H.H. Cku0a.
00BeIMHEHUS yIUTENeH OMOIOTUH Y XUMHUHU « » 2024 rona.

Ne 1 ot 29.08.2024 rona
PykoBoautens MO C.H. KonecHukosna.



MNOSACHUTEJIbBHASA 3AIIUCKA

[lporpamma mo ydebHOMy mpeametry "buonorus" (mamnee - Ouosorusi) Ha
YpOBHE cpemaHero ooOImero obpasoBaHusi paspadoTaHa Ha ocHOBe denepaiabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 oOpa3zoBanuu B Poccuiickoit deaeparmny,
dI'OC COO, Konuenuuu npenojaBanus ydyeOHoro mnpenmera «buonorus» u
OCHOBHBIX MMOJIOkKEHUH (enepanpHON padoyeit mporpaMMbl BO CIIUTAHMUSI.

VYuebusiii npenmer «buosorus» yrayonéHHoro ypoBHs u3ydeHus (10-11
KJIACChl) SBJISIETCSI OJTHAM M3 KOMIIOHEHTOB MpenMeTHOU oOnactu «EcTecTBeHHO-
HayyHele mnpenMerb». CormacHo mnonoxenusm @OIOC COO mupodunbHbie
yueOHbIe MPEAMEThI, U3ydaeMble Ha YIIIyOJEHHOM YPOBHE, SBISIOTCS CIIOCOOOM
nuddepennpanuy 00ydeHHS Ha YPOBHE CpeaHEro oOIero ooOpa3oBaHusS U
NPU3BaHbl OOECTICUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeaHuM Mpo(EeCCHOHATBHBIM U BBICIIMM oOpa3oBaHueM. B To ke Bpems
KOKIbIM W3 OSTUX YYEOHBIX NPEAMETOB JOJDKEH OBbITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE peIlIeHne O00pa3oBaTENbHBIX, BOCHUTATEIBHBIX M DPa3BUBAIOIIUX
3a1a4, CBSI3aHHBIX C TpodopueHTanmeil oOydalmuxcs W CTHMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOW 0O0JacTW HAy4yHOTO 3HAHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEJUIIUHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIOPTOM WIIM BOCHHBIM JIEJIOM.

[lporpamma mo yuebHomy mnpenMery "buosorus" naér mpeacraBiieHHE O
HelM M 3ajadyax u3ydeHus: ydeOHoro mnpeamera «buonorus» Ha yriayO0iaéHHOM
YpOBHE, OMpeenseT 00a3aTeNbHoe (MHBapUaHTHOE) MPEAMETHOE COJIepKaHUEe, €ro
CTPYKTYpUpOBaHHE IO pa3feliaM W TeMaM, paclpeelieHue 1o KJaccam,
PEKOMEHAYET TOCIeI0BATEIbHOCTh M3YYCHHsS Y4YeOHOTOo Mmarepuaia ¢ y4EToM
MEXIIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKM Yy4eOHOTO Ipoliecca,
BO3pPACTHBIX OCOOEHHOCTeH oOydaromuxcsi. B mnporpamme 1o  Ouosoruu
peaM30BaH TPUHIMI TPEEMCTBEHHOCTH C W3y4YeHHEM OHOJIOTUH Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Omarogapss 4YeMy MNPOCMaTPUBACTCA
HANPABJICHHOCTh  Ha  MOCJENYyIOUIee  pa3BUTHE  OWOJOTWYECKUX  3HAHUM,
OPUCHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PCHUS,
HKOJIOTUYECKOTO MBIILICHUS, MPEACTABICHUN O 3A0pOBOM o00Opa3e >KHU3HHU, Ha
BOCIIUTaHWE OEPEKHOTO OTHOIIEHUS K OKpyKalolled mpupoaHoil cpeme. B
nporpaMMe 10 OHWOJIOTMH Tak)Ke IOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO MpeaMera
«buomoruss» B peaymsanun  TpedboBannii DPIOC COO K I1UTAHUPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHBIM W TMPEAMETHBIM pe3ysibTaTaM OOy4eHHS U B
GbopMUPOBAaHMM  OCHOBHBIX BHJIOB  Yy4€OHO-TIO3HABATEILHOW  JIEATEILHOCTH
00yJaronuxcsi MO0 OCBOCHMUIO COJAEpkKaHUS OMOJOTMYECKOTO OOpa3oBaHUs Ha
YPOBHE CpeIHEro o01Iero 0opa3oBaHusl.

VYuebnsiii npeamer «buosnorusi» Ha ypoBHE cpeaHero oouiero oopa3zoBaHus
3aBepuiaeT OWOJIOTMYECKOe O0Opa3oBaHHE B IIKOJE M OPHUEHTHUPOBAH Ha



pacuipeHre M yriryOjeHue 3HaHUW OOydaroluxcs O KMUBOM MPHUPOJE, OCHOBAX
MOJIEKYJISIPDHOM M KJIETOYHOW OWOJIOTHH, SMOPHUOJOTUM U OHOJOTHH Pa3BUTHS,
T€HETHKH, CEJIEKIIUH, OMOTEXHOJIOTHUH, YBOITIOIMOHHOTO YUEHHS U SKOJOTHH.

M3yuenne yueOHoro mnpeamera «buosnorus» Ha yriiyOJEeHHOM YpOBHE
OPHMEHTHUPOBAHO HA MOJATOTOBKY OOy4arolUXCs K MOCIEAYIOUIEMY MOJIy4EHHUIO
OuoJiorM4eckoro  o0Opa3oBaHMs B  By3aX W OpraHu3alusax  CpEIHEro
npogeccuoHanbHOro o0pazoBanusi. OCHOBY €ro COJEpKaHUsl COCTABJIAET CUCTEMaA
OMOJOTMYECKUX  3HAHUH, TMOJYYEHHbIX TNPU  HU3Y4YEHUH  OOy4YarolUMUC
COOTBETCTBYIOIIUX CUCTEMATHYECKUX pa3AesioB OMOJOrMH Ha YpPOBHE OCHOBHOTO
obmero ob6pazoBanus, B 10—11 kiaccax 3TH 3HaHMS TOJy4alOT pa3BuTHe. Tak,
paciiMpeHsl M yrIyOJeHbl OMOJIOTMYECKHE 3HAHUS O pACTEHHAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3Me€ YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KH3HH,
JOTIOJTHUTENBHO BKIIFOYEHBI OMOJIOTUYECKHE CBEEHHS MPUKIIAJIHOTO U MOKUCKOBOTO
Xapakrepa, KOTOPblEé MOKHO HCIOJb30BaTh KaK OPUEHTHUPHI JJI MOCIETYIOIIErO
BbIOOpa mpodeccun. Bo3MoxkHa Takke HMHTErpaius OHOJIOTMYECKHX 3HAHUHA C
COOTBETCTBYIOIIMMU 3HAHUSIMH, MOJIYYEHHBIMU OOYYAIOIIUMHCA MPU H3YUEHHUH
bus3uKy, XumMuu, reorpadud U MaTeMaTHKU.

CrpykTypa mnporpaMmbl 1o y4yeOHoMy mpenmery "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIA U 3BOJIOIMOHHBIA MOAXOABl K M3YYCHHIO OHOJIOTHH.
CornacHo 1M, M3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl KUBBIX
CHCTEM PA3HOI0 YPOBHS OPraHU3alliM, SBOJIOLMUA OPraHMYECKOro Mupa Ha 3eMile,
COXpaHeHHUs OHOJIOTUYECKOTo pa3HooOpa3usi 1wiaHeTsl. Tak, B 10 kiacce
U3YyYalOTCSl OCHOBBI MOJIEKYJSIDHOM M KIETOYHOM OWOJOrHHM, SMOpPHOJIOTUU U
OMOJIOTMH pa3BUTHSA, TE€HETHKH M CEJEKLMH, OMOTEXHOJOTUHM WU CHUHTETUYECKOU
OMOJIOTHH, aKTyaJM3UPYIOTCS 3HAaHUS oOOyyarouuxcs no OOTaHMKE, 300JI0THH,
aHatomuu, ¢Gusuosioruu yenoBeka. B 11 kiacce wu3y4yarOTCs SBOJIIOIMOHHOE
y4€HHE, OCHOBBI DKOJIOTHH U yUY€HHE 0 Onocdepe.

VYueOnblii  npeamer  «buonorusi»  mpu3BaH =~ 00€CIEYUTh  OCBOEHHE
oOy4JaromuMucs OUOJIOTUYECKHX TEOPHUI M 3aKOHOB, WJEH, MPHUHIUIIOB U MPaBUIL,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpA, 3HAHUMN O
CTPOEHUH, MHOTOO0Opa3uu HM OCOOCHHOCTSIX KIJIETKH, OpTaHW3Ma, TIOMyJISIIIUH,
OMOIIEHO3a, IKOCHCTEMBI, O BBIJAIOUIUXCS HAYYHBIX JOCTHKEHHAX, COBPEMEHHBIX
UCCIIEIOBAHUSAX B OMOJIOTMH, TIPUKIAIHBIX acleKTaXx OMOJIOTHYEeCKHX 3HaHWM. J[is
pa3BUTUS M MOJJAEpKaHUS HHTepeca oOydaroIiuxcs K OWOJIOTMM Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepuana B COJAEPNKaHUM MPOrPaMMBbl
no OMOJIOTMH TPETyCMOTPEHO 3HAKOMCTBO C HMCTOPHUEN CTAaHOBIEHHS U Pa3BUTHUS
TOW WIM HWHOW 007acTH OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX
YUYEHBIX B PELICHHE BaXXHEUIIMX OMOJOTMYECKUX M HKOJIOTMYECKHX MPOOJIEM.



Llenp u3yuyenus yuebHoro npeamera «buonorus» Ha yriayOoJéHHOM YpOBHE —
OBJaJicHHEe  OOyYalomMMHCS  3HAHUAMH O  CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHM3aliyd JKMBBIX CHCTEM pa3HOTO paHra ¢ NpUOOpETEeHHE YMEHH
UCMOJIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUU MHTEpEca K ONpeneia€HHONW 00JacTu
npoeCCUOHATIBHOM JIeATEbHOCTH, CBA3AHHOM ¢ OHOJIOTHENH, WM K BBIOODPY
y4eOHOTO 3aBEICHUS JJIs1 MTPOJOJDKEHHS] OMOJIOTUYECKOTO 00pa30BaHUs.

Joctmwxkenue 1end  u3ydeHuss ydyeOHoro mpeamera «buonorus» Ha
yrIyOJIEHHOM YpOBHE 00ECIEUHBAETCS PEIICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOIIUMUCSH CUCTEMBbl OHMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIMAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W
NpaBUiIaXx, COCTABISIOMIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTHUHY MHUpA; O
CTPOCHHMU, MHOTOOOpa3uu M OCOOEHHOCTSIX OWOJOTHYECKUX CHUCTeM (KJIETKa,
OpraHu3M, MOMYJSIus, BUA, OUOTEOIeH03, Ouocdepa); 0 BBIIAIOMIUXCS OTKPBITHAX
U COBPEMEHHBIX HCCIIEI0BAHUSAX B OMOJIOTUM;

O3HAaKOMJIEHHE OOydYaronuxcs € METOJaMU T[O3HAHUSl >KUBOM MPUPOJIBL:
UCCIIEIOBATEIECKUMHA ~ METOJAaMH  OHMOJIOTHYECKMX HayK (MOJIEKYJISIpHOU |
KJIETOYHOW OHOJIoTMH, HMOPHUOJIOTMM U OWOJIOTMM PA3BUTHUSI, TEHETUKH U
CeNIeKIUH, OWOTEXHOJOTUM M  CHUHTETHMYECKOW OHOJIOTHM, MaJeOHTOJOTHH,
9KOJIOTMH);  METOJaMH  CAMOCTOSITEIbHOTO  MPOBEACHUS  OMOJOTMYECKUX
uccliefloBaHUi B Jyabopatopud W B mnpupoe (HaOmoleHue, H3MEpEHHue,
HKCHEPUMEHT, MOJIETMPOBAHUE);

OBJaJIcHHE  OOYyYalOUIMMHUCS  YMEHHUSIMHU: CaMOCTOSATENbHO  HAXOIWTh,
aHANTM3UPOBATh W HCIOJIB30BAaTh OMOJOTHYECKYI0 HWHGOPMAIHIO; IOJb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH W CHUMBOJIMKOM; yCTaHAaBIUBATH CBSA3b MEXKIY
pa3BUTHEM OMOJOTMM M  COUMUAIBHO-3KOHOMHUYECKMMH UM  HKOJOTMYECKUMU
npoOjeMaMy YeOBEYECTBA;, OIEHUBATH MOCIEACTBHS CBOCU JACSITEIHHOCTH IO
OTHOIICHUIO K OKPYXAroMIel TPHUPOTHOU Cpele, COOCTBEHHOMY 3I0pPOBBIO U
3M0POBBI0  OKPYXAlOIIMX  JIIOJed; OOOCHOBBIBAaTH U  COONIIOJATh  MEpHI
npopuIakTUKH MH(EKIMOHHBIX 3a00JIeBaHUM, MpaBWia MOBEICHUS B MPUPOJE H
obOecrieueHusi 06€30MaCHOCTU COOCTBEHHOM KU3HEACSTENBHOCTH B YpPE3BbIYANHBIX
CUTyallusix MPUPOJAHOTO M  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHbIE HAyYHBIE OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BuTHE y OOyYaIOIMIUXCS WHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
B IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMH U COBPEMEHHBIMU
UCCIIEIOBAHUSAIMM B OHOJIOTMH, pEIIaeMbIMU €10 MpoOJieMaMu, METO/I0JIOTHEN
OHMOJIOTHYECKOTO UCCIIeIOBaHUS, MPOBEICHUS IKCIIEPUMEHTATHEHBIX
UCCIICIOBAHUH, PEIIeHUs] OMOJIOTUYECKUX 3a7a4, MOJEIUPOBAHMS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAaHUE Yy OOYyYarOIIMXCS [IEHHOCTHOTO OTHOIIEHUS K YKUBOW MPUPOJE B
IIEJIOM U K OT/ACIbHBIM €€ 00BEKTaM U SBJICHUSAM; (POPMHUPOBAHHUE IKOJOTUYECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIeld KyJbTypbl TIOBEACHHS B TPHUPOJIE;
UHTETpali €CTECTBEHHO-HAYYHBIX 3HAHUIA;

npuoOpereHue  OOyYarOIMIMMHUCS ~ KOMIIETEHTHOCTH B PallMOHAJIBLHOM
NPHUPOAOTIOIB30BaHUN (COOIOICHNE TPaBWJI TIOBEACHUS B TPHUPOJIE, OXPaHBI
BUJIOB, PKOCUCTEM, OMOC(hEphl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 310POBBS
OKpyXKawImux Jrojned  (coOmomeHus Mep  NpodUIakTUKKA — 3a00JieBaHUM,
obecrieueHrne O€30MACHOCTU KU3HEACSATEIBHOCTH B YPE3BBIYANHBIX CHUTYaIHSIX
OPUPOJHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJIOTUYECKUX 3HAHUU M YMEHHUH B OBCEAHEBHOM JKU3HU;

CO3JaHME  YCJOBMH  JUIi  OCO3HAHHOTO  BBIOOpa  OOydYaromMMHCA
VHJUBUYaIbHON oOpa3zoBareIpbHON TPACKTOPHUH, CTIIOCOOCTBYIONIEH
NOCIEAYImEeMy NpodEecCHOHATILHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUU C
WHAUBUAYaIbHBIMU HHTEpPECaAaMU U MOTPEOHOCTSIMU PETHOHA.

OO01iee 4KCIO0 4acoB, OTBEACHHBIX HA W3Y4YEHUE OMOJIOTMH Ha YIITyOJICHHOM
YpOBHE cpeaHero oomiero oopasopanwus, cocrasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hememo), B 11 kmacce — 102 gaca (3 yaca B HEACNIO).

OT60p OpraHu3alMOHHBIX (HOPM, METOJIOB M CPEIACTB OOy4EeHHs] OUOIOTHH
OCYUIIECTBJISIETCSl € Y4Y€TOM CHeUU(PHUKU €ro Ccojep>KaHusi U HANpaBJICHHOCTH Ha
NpOJOJDKEHHE  OMOJIOTMYECKOTr0  OOpa3oBaHMsl B OpraHU3alUsAX  CPEIHEro
poeCCHOHATILHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s3aTeNIbHBIM yCIIOBUEM TIpH 00y4YeHUHM OMOJIOTHUH HA YTIIyOJIEHHOM YpOBHE
SIBJISIETCSL TIPOBEJIEHWE JabOpaTOpPHBIX M MpakTUdeckux pador. Taxxke ywacTtue
00y4Yaroluxcsi B BBHINOJHEHUH TPOEKTHBIX U y4eOHO-HCCIIEI0OBATENBCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMpEAENSAeTCS  Y4YUTEeIeM Ha OCHOBE  HMEIOIIUXCS
MaTepHaIbHO-TEXHNUECKNX PECYPCOB U MECTHBIX MPHUPOTHBIX YCIOBHH.



COIEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue TpOTrpaMMbl, BBIICIICHHOE KYpPCU80OM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHOW uroroBol arrectamuu (I'MA).

Tema 1. buoJiorust Kak HayKa

CoBpeMeHHass OMONOTUSI — KOMIUIEKCHasE Hayka. KpaTkasi uctropus pa3BUTHS
ouonornu.  buonormyeckue  HAyKM M U3y4YaeMble ~UMHU  MPOOJIEMBL
@yHIaMEHTAIbHBIE, TMPUKIAJHBIE W TOUCKOBBIE HAyYHBIE MCCIECIOBaHUS B
ouonoruu.

3HaueHne OWOJIOTHH B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHel mupa. Ilpodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHHWE OWOJIOTUH B
MPAKTHYECKON  JIESITENbHOCTH YEJOBEKA: MEJUIIMHE, CEIbCKOM  XO3SHCTBE,
MIPOMBIIUIEHHOCTH, OXPaHe NPUPOJIbL

JdemoHcTpaumuu

[loptpertsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBun,
V. T'apsen, I'. Mennens, B. 1. Bepuanckuit, 1. I [laBnos, . 1. Meunukos, H.
W. Baunos, H. B. Tumodees-Pecosckuii, [[x. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupl 1 cxeMbl: «CBsI3b OHMOJIOTMM C JPYrUMU Haykamm», «Cucrtema
OMOJIOTUYECKUX HAYK».

Tema 2. )KuBble cucTeMbl M UX U3yYeHHUE

JKuBble cucTeMbl Kak mpeaMeT uzydeHus Ouosnoruu. CBOMCTBA >KMBBIX
CUCTEM: EIUHCTBO XUMHMUYECKOTO COCTaBa, JUCKPETHOCTb M  LEJIOCTHOCTD,
CIOXXHOCTb W YIHOPSIOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alvy JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIH,
TKAHEBBIH, OPTraHU3MEHHBIH, MOIMYJISIHUOHHO -BUI0BOM, SKOCHUCTEMHBIN
(OuoreoneHoTnueckuii), Ouochepusii. I[Ipomecchl, mnpoucxonasimue B KUBBIX
cuctemax. OCHOBHbIE TNpU3HAKU >KUBOTO. JKM3HB Kak ¢opMa CyIIECTBOBAHUS
Marepun. Hayku, m3ydaromine »KuBbIE CUCTEMBI HAa Pa3HBIX YPOBHAX OpraHU3alUU.

M3yyenue xuBbIX cucteM. Metoabl Ouosornyeckoi Hayku. HaOmonenwue,
U3MEPEHUE, dKCIIEPUMEHT, CUcTeMarn3anus, Meraananus. [lonstue o 3aBUCHMON U
HE3aBUCUMOW mniepeMeHHOW. [ImanupoBanue »skcriepumenta. [loctaHoBka u
npoBepka runore3. Hynesas rumoresa. [lonsTue BBIOOPKU U €€ JOCTOBEPHOCTb.
Pa3zbpoc B Ouonormueckux gaHHbIX. OIEHKa JIOCTOBEPHOCTU TOJIyUYE€HHBIX
pe3yapTaToB. [IpyumHBI UCKaXXE€HHA pe3yJabTaTOB JKcrepuMmeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpaumu



Tabmuiet u  cxeMbl: «OCHOBHBIE TPU3HAKK KU3HWY», «buonorndyeckue
cuctembl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3aluu KUBOM
npupoas», «CTpoeHHe 3KUBOTHOM KIETKW», «TkaHu KUBOTHBIX», «CHCTEMBI
OPTraHOB YEJIOBEYECKOro opraHm3Mmayn, «bumoreonenos», «buocdepa», «MeToabl
W3YYEHUS KUBOU MPUPOIBD).

OOopynoBanue:  jmabopaTopHoe  0oOOpynOBaHUE  JJIsI  TPOBEICHUS
HaOIIOZIEHUH, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcrons3oBaHWE Pa3IMYHBIX METOJOB IIpHU
W3YYEHUU KUBBIX CHUCTEM.

Tema 3. buoJiorusi KieTKu

Knetka — CTpyKTypHO-(QYHKIMOHaJdbHasg e€IuHULA kuBoro. Vcropus
oTKpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBanm,
M. Hlneiinen, P. BupxoB). OCHOBHBIE NOJIOKEHUS COBPEMEHHOW KJIETOYHOMN
TEOPUH.

Metoapl  MOJEKYJAPHOM W KJICTOYHOM  OWOJOTHH:  MHKPOCKOTIHS,
xpomarorpadus, >3JeKTpodope3, METOJI MEUEHbIX aToMOB, Iu(depeHIraILHoe
HEHTpUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposamnmvix
Ka1emoK. DIEeKTpOHHass MUKpockonus. Kougokanrenas muxpockonus. Bumanvhoe
(npudsicuznenHoe) usyyeHue Kiemox.

JdeMoHcTpauuu

[loptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneiinen, P. Bupxos, K. M.
bap.

Tabmuier 1 cxeMbl: «CBETOBOW MHUKPOCKOID», «JIEKTPOHHBIM MUKPOCKOID»,
«HcTopust pa3BUTHSA METOJI0B MUKPOCKOTUI.

OGopynoBaHue: CBETOBOM MMHKPOCKOIN, MHUKpOIpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpHATIbHBIX KJIETOK.

IIpaktuueckas padora «/3yueHue METOAOB KIETOYHON OHOJIOTUU
(xpomarorpadusi, snextpodopes, auddepeHmaTLHOE —IEHTPpUDYTUpOBaHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKU

XWUMUYECKUN COCTaB KJIETKU. Makpo-, MHUKPO- U YJIBTPAMUKPOIIEMEHTHI.
Boga m e€ ponb Kak pacTBOpUTEINs, pEareHra, y4yacTUE B CTPYKTYpHUpPOBAHHH
KJIETKH, TEIUIOPErysaiui. MuHepalibHble BEIIeCTBa KJIETKH, MX OHOJOTHYecKas
poiib. PO KATHOHOB M aHMOHOB B KIIETKE.

Oprannyeckne BELIECTBA KIETKM. buosiormueckue nojumepsl. benkn.
AMMHOKHUCIOTHBIA cocTaB 0enkoB. CTpYKTypbl OenKoBO#l MoJieKysbl. IlepBuunHas
CTpyKTypa Oenka, NenTuIHas CBsi3b. BropuyHas, TpeTUyHas, YeTBepTUYHAs
cTpyktypbl.  [enatypanusi. CpolictBa OenkoB. Knaccudukamuss — Genkos.
buonornyeckue ¢yHkumu 0enkoB. /IpuoHul.



VYrneBoasl. MoHOCaxapuipl, AUcCaxapuibl, OJUrOcaxapuibl U MOJUCAXAPUIBL.
O6mwmii mmaH  cTpoeHuss ©  (UBMKO-XMMHYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIMU YTICBOIOB.

Jluuasl. T'uapodunbHo-ruapodoOHbie cBoiicTBa. Knaccudukamus aunuaos.
Tpurmuuepuasl, Qochonunuasl, BOCKU, CTepOUAbL. buosornueckue QyHKIHH
munuaoB. OOmue cBONWCTBa OMOJIOTHUYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHUIO, TOJIYIPOHULIAEMOCTb.

Hyknennosbie kucnotsl. JIHK um PHK. CrpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpr. ITlpunmun komruiementapHoctu. [lpaBuwino Yapradda. Crpykrypa
JIHK — nBoitHas cnupanb. MectoHaxoxaeHue u oumosornueckue ¢ynkuuu JHK.
Bunst PHK. ®ynkiuun PHK B kieTke.

Crpoenue Mmouiekynsl AT®. Makpospruueckue cBsa3u B mosiekysie ATO.
buonornyeckue ¢ynkuun AT®. BoccTaHOBIEHHbIE TEPEHOCUUKH, UX (YHKIIMU B
kinetke. Jpyeue wuykneosuompugpocpamer (HT®). CexBenupoBanue JIHK.
Memoovl cenomMuku, mpaHcKpunmoMuKuy, npomeoMuKu.

CrpykrypHasi OuoJIOTHsl: OMOXMMHUYECKUE U OMO(U3MYECKUE HCCIEAOBAHUS
cocTaBa M TNPOCTPAHCTBEHHOM CTPYKTYphl OuoMoJiekyl. Mooenuposanue
CmMpYKmypvl U QyHKYu 6UOMONIEKYN U UX KoMniekcos. Komnvlomephwiii ouzaiin u
OpeaHuyecKull cunmes OUOMONEKYI U UX HENPUPOOHLIX AHALO208.

JdeMoHcTpauuu

[Toptpetsr: JI. Tlonunr, xx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiuH,
®. Canrep, C. [lpy3unep.

Hunarpammbl:  «PacnpeneneHrie  XMMUYECKUMX  JJIEMEHTOB B HEXKHBOU
npupozey, «PacnpeneneHue XuMHYECKUX 3JIEMEHTOB B JKUBOU MPUPOLH.

Tabmuuper u cxembl: «llepuoguueckass TabiuIa XUMUYECKUX DJIEMEHTOBY,
«Ctpoenue MoJeKynbl BOIbl», «BemecrBa B cocraBe opranuamoB», «CtpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpO€HHE MOJIEKYI
yraeBogaoB», «CTpoeHue MOJeKysl JunuaoBy», «HykiienHOBBIE — KHUCIIOTHDY,
«Ctpoenue Monekyssl ATD».

OOGopynoBanue: XuMHYECKasi IocyAa U 000py10BaHHUE.

JlaGopaTopnas padora «OOHapyxeHHE OCTKOB ¢ TMOMOIIBIO KaueCTBEHHBIX
pEaKLHi».

JlaGopaTopHas pabdora «HccnenoBanue HYKJIEMHOBBIX  KHUCJOT,
BBIJICTICHHBIX M3 KJIETOK PA3JMYHBIX OPTAaHU3MOBY.

Tema S. CTpoenne U QyHKUNH KJICTKHU

Tunsl KJIETOK: »yKapHUOTHYECKass M MpokapuoTudeckass. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00pa30BaHUS KICTKHU.



CrtpoeHne nmpokapuoTUIecKo kiaeTku. Kierounas creHka OakTepuil U apxeil.
Oco0eHHOCTH CTPOCHHSA TeTepOTPOPHOM U aBTOTPO(PHONW NPOKAPUOTHYECKUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOIIEHO3AaX.

Crpoenue u (GyHKIIMIOHUPOBAHUE AYKapUOTUYECKOU KJICTKHU.
[nazmatuueckass memOpana (mnazmanemma). CrpykTypa — IUla3MaTHUECKOM
MeMOpaHbl. TpaHCIOPT BEMIECTB Yepe3 IUIa3MAaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneruénHas auddy3us), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIM
akTuBHBI  TpaHcnopT). [lomynponurnaemocts MeMmOpanbl. PabGoTta HaTpwmii-
KaJIMEeBOr0 Hacoca. DHIOLMTO3: MUHOLUTO3, (arouuros. Dx3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIUHM KJIETOUYHOW CTEHKH pacTE€HUM, rpuOoB.

[utornazma. [luTozosb. Llurockener. [IBmwxeHue nutoruia3Mbl. OpraHoUIbI
kieTkd. OpgHoMeMOpaHHBIE OpPTaHOWABI KIIETKHU: DSHJIOIUIa3MaTHYEeCKash CeTh
(QIIC), anmapatr T'onbmxu, AM30COMBI, MX CTpoeHuMe W (yHKIMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHOUJOB KIETKU. CTpOeHUE TPaHYISIPHOTO PETUKYIyMA.
Mexanuszm nanpaenenus odenxos ¢ IIIC. Cunre3 pacTBopuMbix OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpaHyisipHbIA)  DHAOIUIA3MATUYECKUIN
peruxkynym. CekperopHas pyHkius anmapara ['onbmxu. Mooduguxkayus denxos 6
annapame ['onvooxcu. Copmuposxa 6enkos 6 annapame [onvoocu. TpaHcnopT
BEIIECTB B KJIeTKe. Bakyonu pactutensHbix kieTok. Kierounsi cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKH:  MUTOXOHAPHUM,  IUIACTUJBL
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumbdbuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Crpoenne W (PyHKIMM MUTOXOHApPHWHA | TutacTui. llepBudHbIe,
BTOPUYHBIE W  CIIO)KHbIE  IJIACTUABI  (OTOCHHTE3UPYIOIIUX  DYKAPHOT.
XJIOPOIIACThI, XPOMOIUIACTBI, JISMKOIUIACTBHI BBICIIMX PACTECHUM.

Hemem6pannsie opranouasl kiaetku CTpoeHue M (QPyHKIMM HeMeMOpaHHBIX
OpTaHOUI0B KIICTKH. Pu6ocompr. IIpomesicymounvie Qunamenmaoi.
MukpodunaMeHTsl.  AkmuHnogvle  Mukpoguiamernmol.  MBIIIEUHBIE  KIETKH.
AKkmunoevie KOMNOHEHMbl HembluleyHblX KlemokK. Muxkporpyoouku. Kierounsrii
neHtp. CrTpoeHWe U JABIKEHUE KIYTUKOB H pecHHYEK. MUKpOTpyOOUKH
mutomnasMel.  LlenTpuons. benku, accoyuuposaumvie ¢ MuKpoguiamenmamu u
Mmuxkpompybouxamu. Momopuwvie 6enku.

Anpo. Obonouka siapa, XpOMAaTHH, KapuoIula3Ma, SIIPBILKH, UX CTPOCHHUE U
byakun.  SnepHblii  OeIKOBBIM MaTpuKC. [IpocTpaHCTBEHHOE pAacMoJOKEHHE
XpOMOCOM B HHTepazHOM snupe. Iyxpomamun u cemepoxpomamut. benxu
XpOMaTuHa — TUCTOHBL. J{umamuxa s0epHOlt 060104KU 6 Mumose. Hoepmwiii
MpPAaHcnopm.

Knerounsie BirOueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK JYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOMN).

JdemMoHcTpaumu



[optpets: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr 1 cxembl: «CTpoeHHE DYKAPUOTHUYECKOW KieTkn», «CTpoeHue
KUBOTHOM  KiIeTKW», «CTpoeHue  pacTuTenbHOM  KieTkw»,  «CTpoeHue
MUTOXOHIpUW», «SAapoy», «CTpoeHrne NpoKapuOTUUECKON KIICTKI».

OOGopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpOIpENnaparbl pPacTUTEIbHBIX,
UBOTHBIX KJIETOK, MUKpPOIpenapaThl 0aKTepUalbHbIX KIIETOK.

JlabopaTopnass padora «lI3ydeHue CTpPOCHHS KIETOK  PpPa3dUYHbIX
OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOWMCTB KIECTOUHOU MEMOpaHbD».

Jlabopatopnass padora «MccnemoBaHue IMazMoiM3a M JEIUIA3MOJIM3a B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckass  padora  «/ByueHue  JBWKEHHS  LUTOIUIa3Mbl B
PACTUTENBHBIX KJIETKaX».

Tema 6. O0MeH BelleCTB U NPeBpallleHUE JHEPTUU B KJIeTKe

AcCCUMWISIIIUS U AUCCUMWISALIUA — JIBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEILIECTB: aBTOTPO(MHBIN MU TEeTepOTPOPHBIA. YdUacTHE KUCTOpoJa B OOMEHHBIX
mpoleccax. JHepreTuueckoe oOecreueHue KieTku: npeBpaimienue ATD B
oOMeHHBIX Tporieccax. DepMEHTATUBHBIM  XapakTep peakiuil KJIETOYHOTO
Merabomm3ma. DepMeHTh, HX CTPOEHHE, CBOWCTBA U MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTinuuus QpepMeHTOB OT HEOPraHMYECKHX KaTanu3aTopoB. bemku-
aKTUBATOPbl U OEJNKU-UHTUOUTOPHL. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATHUBHBIX
peakimii OT pa3INYHbIX (HaKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKUX BEIIECTB B KIETKE. {DOTOCHHTES.
Anokcueenuvii u oxcueeHuviii omocunmes y oaxmepuii. Ceemocooduparoujue
nueMeHmul U NUSMeHmbl peakyuoHHo20 yewmpa. Ponb XJIOPOIUIACTOB B MPOLECCE
doTtocunre3a. CBeroBas U TeMHOBast pa3el. Pomoovixanue, Cs., C4. u CAM-munoi
gdomocunmesa. llpoayktuBHOCTh (poTOcHHTE3a. BnusHue paznuunHbiXx (akTOpoB
Ha CKOpOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XEMOCHUHTES. Paznoobpazue OPTraHU3MOB-XEMOCHHTETHUKOB:
HUTpUPUIMpYIOUIME OaKkTepuu, Kene300aKTepuu, cepoOaKTEpuH, BOJOPOIHBIC
OakTepuy. 3HaAUCHUE XEMOCHHTE3A.

AnaspoOHble opranuzMbl. Buasl Opoxenus. [Ipogyktel OposkeHuss U UX
UCTIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30OYIUTETN OOJIC3HEH.

AnpobOHbIe OpraHu3MBl. Oranbl SHEPIreTUYECKOTO oOmeHa.
[lonroroBurensHbld dTan. [MHMKOIM3 — OECKUCIOPOAHOE PACIHICIVICHUE TIIFOKO3bI.

buonoruueckoe OKUCIEHUE, WM KJIETOYHOE JibIXaHue. Pojib MUTOXOHIIpUH B
npoiieccax Ouonorudeckoro okucienus. llpkmmueckue peakuyu. OKHUCIUTETHHOE
dochopunupoBanue. uepeus membpanHoz2o epaduenma npomonos. Cunmes



AT®: paboma npomonuou ATD@-cummaswi. IlpeumyrecTBa a’dpoOHOTO IMyTH
oOMeHa BelecTB nepes aHadpoOHbIM. D(PPEKTUBHOCTh YHEPTETUYECKOTO OOMEHa.

JdemMoHcTpaumuu

[loptpersr: Ix. Ilpuctmm, K. A. TumupsizeB, C. H. Bunorpaackuii, B. A.
Onrenerapart, [ Mutuemn, I'. A. 3aBap3uH.

Tabmuiupl 1 cxembl: «DoTocuHTE3)», «IHEpPreTUUecKkuii oOmen», «buocunres
oenkay, «CtpoeHue pepmeHTa», «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, O0OPYyIOBaHUE JUJISI MPUTOTOBJICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIpEnapaTos.

JlaGopaTtopnass  pabdora  «IByueHue  KaTAIUTHUYECKOM  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTaasbl).

JladopaTopnasi paGora «I3ydeHne (HEPMEHTATUBHOTO  PACHICIUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U KUBOTHBIX KIJIETKAX).

Jladbopatopnass padora «CpaBHeHue 1mpoleccoB  (orocuHTe3a
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHHE MPOIIECCOB OPOKECHUS U AbIXaHUS.

Tema 7. HacaeacrBeHHass uHGopManus U peaju3aums eé B KieTKe

Peakunyn MarpuuHoro cuHtesa. [IpMHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanmzanus HaciencTBeHHOW uHbopMarmu. [eHeTHuecKuit
KoJ, ero cBoicrBa. Tpanckpunumsa — wmarpuusblii cuHTe3 PHK. IlpunHnmmnsr
TPAHCKPUIIMKU: KOMIUIEMEHTAPHOCTh, aAHTHUMAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuueckoii knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancropTHeix PHK B OmocuHTese Oenka.
VYcnoBust Ouocunreza Oenka. Koauposanwe amunHokucinor. Poms pubocom B
ouocuHTe3e Oenka.

Cospemennvle npedcmasnenusi o cmpoenuu 2eHog. OpraHuzanusi TeHOMa y
OPOKAapUOT U SYKapHOT. Perynsius akTUBHOCTHM TE€HOB y MpOKapuoT. ['umoresa
onepona (®. XKako0, XK. Mano). Moaekynapuvie mexanuzmvl IKCNPECCUU 2EHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi 2enog. Perynsius 0OMEHHBIX
IIPOLECCOB B KJeTKe. KieTouHslii romeocras.

Bupycel — HeknieTounsle (GOpPMBI KU3HU U OOJMTraTHble Napa3uThl. CTpoeHue
MPOCTBIX M CJIOXHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuszueHHbIU YUK
JIHK-cooepocawux eupycos, PHK-codepoxcawux eupycos, 6Oaxmepuogpazos.
Obpamuas mpaucKkpunyus, pesepmasa, UHmezpasd.

Bupychbie 3aboneBanusi 4enoBeka, KWMBOTHBIX, pactenuid. CIIUI, COVID-
19, coumanbHble U MEIUIIMHCKUE MPOOJIEMBI.

Buoungopmamuka: unmeepayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYPHBIX Ouos02u4eckux oannvix. Hanomexunonoeuu 6 buonoeuu u meouyune.
IIpoepammupyemvle pynxyuu 6enxos. Cnocobwvl 0ocmasKu 1ekapcms.



JdemMoHcTpauuu

[HopTtpetsr: H. K. Konsnos, /. M. UBaHOBCKUiA.

Tabmuier u cxembl: «buocunTes Oenkay, «l'eHeTnmueckuii Kon», «Bupycem,
«baxTepuodarmy.

IIpakTnueckas padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. ’KuzHeHHbIH UK KJIETKH

Knerounsnii mmkn, ero mnepuoisl u perymsinus. Matepdaza u  MUTO3.
OcobenHocTH TpoleccoB, mpoTekaromux B uHTepdase. [loaroroBka kieTku K
nenenuto.  Ilpecunrernueckuid  (MOCTMUTOTUYECKWM),  CUHTETUYECKUH U
NOCTCUHTETUYECKUN (IMIPEMUTOTUUECKUI) TEPHUOIbI HHTEP(a3bI.

Marpuussii cunte3 JJHK — permmkanwsa. [lpunmunsr perumkamuu IHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3,  AHTUNAPAIUICTHLHOCTD.
Mexanusm perumkanuu JITHK. Xpomocomsbl. Ctpoenue xpomocom. Tenmomepsl u
TeJoMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuOTHM. JIUTJIOWIHBIA W
ramioniHbii  Habopbl  xpomocoM. ['omonoruyneie  xpomocombl.  [loyioBbIe
XPOMOCOMBL.

Henenne xierkm — wmuro3. CraauuM MUTO3a W MPOUCXOASIIME B HUX
npoueccel. Tunbsl Murosza. Kapuokunes W uurokuHe3. buosiormueckoe 3HaueHHUE
MHTO3a.

Perymsiumst mMuTtOoTHUECKOTO 1MKIAa KIETKU. [Iporpammupyemasi kinerodHas
rubenp — arnomnTo3.

Knerounoe sapo, XpoMocoMbl, (YHKIIMOHAJILHAS TEHOMHKA. Mexanusmol
nponugepayuu, oughghepenyuposku, cmapenus u euberu xiemokx. «l{ugposas
KlemKkay — ououngopmamudecxkue mooenu QyHKYuoOHUpoBanus Kiemxu.

JdemMoHcTpauuu

Tabmuubl 1 cxembl: <«OKWU3HEHHBIM LMK KIETKW», «Muto3», «CTpoeHue
xpoMocom», «Pemmkanusa JTHK».

O6opynoBaHue: CBETOBOM MHKPOCKOT, MUKpoTpenapaTsl: «MHUTO3 B KIETKax
KOpEIIKa JTyKay.

JlaGopaTopHas padora «ByyeHue  XpoMOCOM Ha  TOTOBBIX
MHKpOTIpEnapaTax».

JladopaTtopnasi pab6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MHUKpOIpenaparax)».

Tema 9. CTpoeHue u pyHKIMU OPraHU3MOB

buonornueckoe pazHooOpazue OPTraHU3MOB. OJIHOKJIETOYHBIE,
KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPraHU3MBbl.

OcoOeHHOCTH ~ CTpPOEHMSI M KU3HENEATEIbHOCTH  OJIHOKJIETOUHBIX
opranu3moB. bakrtepun, apxeu, OJHOKJIETOYHbIE TPUOBL, OJHOKJIETOYHBIC
BOJIOpOCIH, Apyrue npoTuctbl. KosoHUANbHBIE OPTaHU3MBI.



B3aumocBsa3p 4yacTeil MHOTOKJIETOYHOTO oOpraHu3Ma. TKaHu, OpraHel U
cucteMbl opraHoB. Opranusm kak eguHoe 1enoe. 'omeocras.

Tkann pacrenuil. Tumbl pacTUTENBHBIX  TKaHEd: oOpa3oBaTelibHad,
NOKpPOBHAsl, NPOBOJASAIIAS, OCHOBHasg, MexaHuueckas. (OCOOEHHOCTH CTpOEHUS,
GYHKIMI ¥ pacrnoyioKeHHus TKaHEeW B opraHax pacTeHUH.

TkaHM J>KMBOTHBIX M 4YEJOBEKA. THWIBI >KUBOTHBIX TKAaHEH: SIUTEIUAJIbHAS,
COEIMHUTENbHASA, MbIIeYHasi, HepBHasi. (OCOOEHHOCTH CTpoeHUs, (PYHKUUNA H
pacrooXeHusl TKaHEl B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble W T€HEpaTHBHBIE OpraHbl pacTeHuid. Opranbl U
CHUCTEMBI OPTAHOB )KUBOTHBIX U 4enoBeKka. OYHKIIMU OPraHOB U CHUCTEM OPTaHOB.

Omnopa Ttema opranmsMoB. Kapkac pacreHnid. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHbIX. HapyxkHbli M BHyTpeHHHMU ckeneT. CTpoeHue Hu
THIIBI COCTMHEHUST KOCTEM.

JIBimkeHue  OopraHu3MoB.  J[BWKE€HHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEO0ouaHOEe, >KTYTHUKOBOE, PECHUYHOE. JIBM)KEHHWE MHOTOKJIETOUHBIX PACTCHHIA:
TPONIM3MBl W HACTUM. JIBM)KEHME MHOTOKIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbleyHas cuctema. Peduekc. CkeneTHble MBIIIBI U UX padoTa.

[lutanue opranusmoB. llornomenue  BOABL,  YITIEKUCIOrNO rasa |
MHHEPAJILHBIX BEIIECTB pacTeHusiMu. [luTanue >KUBOTHBIX. BHyTpumosoctHoe u
BHYTPUKIIETOYHOE TIUUIeBapeHue. [luTaHue MMO3BOHOYHBIX JKMBOTHBIX. OTHenbl
MUIIEBAPUTENILHOTO  TpakTa. lIMieBapuTenbHble Kene3bl. [IumeBapuTenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. [lpixanue pacteHuid. J[pixanue >kuBOTHBIX. [{uddysus
ra3oB 4epe3 MNOBEPXHOCTh KIETKH. KokHOe ApixaHue. /[pIxarenpHasi MOBEPXHOCTb.
KabGepnoe u nérounoe apixanue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIIOKHEHUE CTPOEHUS JIETKUX ITO3BOHOYHBIX JKMBOTHBIX.
JlpixaTtenpHas cucTeMa 4elloBeKa. MeXaHnW3M BEHTWIBILMM JETKUX Yy NOTUL] U
MIeKOTUTarOMMX. Perymsinus aeixanus. JprxarenbHbie 00BEMBL.

TpaHcnopT BewieCTB y OpPraHu3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcmopT BemiecTB y KUBOTHBIX. KpoOBeHOCHas cucteMa U €€ OpraHbl
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U  uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrm KpoBooOparmieHus. DBOJIOIHMOHHBIE
YCIIO)KHEHHUS CTPOEHMSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u €€ perysinus.

Beigenenue y opranu3moB. Beigenenue 'y  pacreHuid.  Beigenenwe y
KUBOTHBIX. CokparurensHble Bakyoiad. Opransl BbiaeneHus. PuibTpanus,
CeKpenusi 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl PaOOThl OPraHOB BBIJIEICHHUS.
CBsI3p MOJIOCTH TeEJIa C KPOBEHOCHOM M BBIACIUTEILHOM cHUCcTeMaMu. Beinenenue y



MO3BOHOYHBIX XWUBOTHBIX M uenoBeka. [louku. CtpoeHue u (GyHKIIMOHHPOBAHUE
Hegpona. OOpazoBaHrE MOYH Yy YellOBEKa.

3anmuTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuii M UUCTHI NPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOUHBIX PAaCTCHHI.
Kyrtukyna. Cpencra macCMBHOM M XMMUYECKOW 3a1IUThl. OUTOHIUABL.

3anmra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX MNPOU3BOJHBIE.
3amuTta opraHusma oT OosiesHedl. MIMMyHHas cucrtema 4enoBeka. KieTouHwld U
TyMOpalbHbII HUMMYHUTET. Bpoka¢HHBII U TNpUOOpPETEHHBIN crenuduueckuii
UMMYHUTET. Teopusi KIoHaJIbHO-cenekTuBHOr0o umMmyHurera (Il Opmux, ©. M.
bepuer, C. ToneraBa). BocnanurenbHble OTBETHI OpTaHU3MOB. PoJb BpOXKJIEHHOTO
UMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JIE€BaHUI.

Pasgpaxumocts wu  perymiuus |y opraHmsmMoB. Paszgpaxumocts y
OJHOKJIETOYHBIX OpraHu3moB. Takcucel. Pazmpaxumocts W perymsamus y
pactenuii. PocToBBIEC BENIECTBA U NX 3HAYCHHUE.

HepBHas cuctema u pedriaekTopHas peryisiuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHelbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOECHUS HEPBHOU CHUCTEMBI
y JKUBOTHbIX. OTHenbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
pedraexropHas nyra. besycrnoBHble U ycloBHBIE pe(IIEKChI.

['yMopanpHasi peryisiuusi U SHJIOKPUHHAS CHCTEMa KUBOTHBIX M YEIOBEKA.
JKene3pl SHIOKPUHHOW CHUCTEMBI M UX TOPMOHBL [[eliCTBUE TOPMOHOB.
BzaumocBsi3p HepBHOM © SHIOKPUHHOM cucTteM. [unortamamo-runoduzapHas
cucrTema.

JdemMoHcTpaumuu

[loptper: W. I1 IlaBnos.

Tabmuplr u  cxeMbl: «OIHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOUHBIC
Bojopocan», «bakrepum», «lIpocreimmey, «OpraHbl UBETKOBBIX PACTECHUN»,
«CucTteMbl  OpPraHOB  TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuitny, «KopHeBbie cuctembr»y, «CTpoeHHE CTEOSI»,
«CTpoeHue JMCTOBOM IUIACTUHKWY, «TKaHU >KUBOTHBIX», «CKEJIET YelIOBEKay,
«IImmeBapurenpHass  cucteMa», «KpoBeHocHas  cucrema»,  «/lpxarenpHas
CUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MpleuHas CUCTEMAY,
«BpiienurensHas cucteMa», «OHAOKpPUHHAs cucTeMay, «CTpOEHHE MBIIIIBD),
«AMmyHUTETY, «KHI11euHonoJoCTHRISY, «Cxema MMUTAHUS pacTeHui»,
«KpOBE€HOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE TUAPBDY,
«Ctpoenue muaHapum», «BHYTpeHHee CTpOEHHE IO0XKIEBOro 4epmsi», «HepBHas
cucrema  peiO», «HepBHas  cucrema  jarymkuw», «HepBHas — cucrema
npecMbikaromuxcs»,  «HepBras ~ cucrema  nTuny, — «HepBHas — cucrema
MiekonuTaronux», «HepBHas cucrema denoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOTpPEnapaThl OJHOKJICTOYHBIX
OpPTaHU3MOB, MHKpPOTIpENapaTbl TKAaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUH
HACCKOMBIX, WIJIOKOXKHX, JKMBBIE JK3EMIUIIPHl KOMHATHBIX pAacTEeHUM, repdoapuu
pacTeHuil  pa3HbIX OTIENOB, BJAXKHBIE Mpenaparbl O >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIUU OECIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBEeKa,
000pyAOBaHUE AJIs1 JEMOHCTPAMU MOYBEHHOTO U BO3AYLIHOTO MUTAHUS PACTEHUH,
paciieryieHus: kpaxmMaia u 0eIKoB Mo JercTBueM (GEepMEHTOB, 00OPYI0BAHUE IS
JEMOHCTpPAIIMK OTBITOB MO W3MEPEHHUIO0 XKMU3HEHHOW EMKOCTH JIETKHX, MEXaHHU3Ma
JbIXaTEeNbHBIX JBWKEHUM, MOJENN TOJIOBHOTO MO3Ta Pa3jIMYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHue TKaHEH pacTECHUI.

JlabopaTopHas padora «/3yueHue TKaHEH KUBOTHBIXY.

JlaGopaTopHas padora «/3yueHue opraHoB LIBETKOBOTO PAaCTEHUS».

Tema 10. Pa3MHOKeHUe U pa3BUTHE OPTaHU3MOB

dopmMbl pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYas BETeTaTHMBHOE) U
noysioBoe. Bumgel  Oecrnonoro  pa3MHOXKEHHUs:  TMOYKOBAaHUE,  CIOPYJSLUSA,
(dparmMeHTanys, KIOHUPOBaHUE.

[lonoBoe pa3smHoxkeHue. l[lomoBble KieTKM, win ramersl. Meio3. Craguun
Mmeno3sa. [loBenenue xpomocom B Menose. Kpoccunrosep. buosiornueckuit CMbICIT
M€N03a W TOJOBOro Imporecca. Meno3 M €ro Mecro B JKM3HEHHOM IUKIIE
OpTaHU3MOB.

[IpenzapoasimeBoe pazputue. ['ameroreHes y *KHUBOTHBIX. [l0JOBBIE KENE3bL
OOpazoBaHue U pa3BUTHE NOJIOBBIX KieTOK. Criepmarorene3 u ooreHe3. CrpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre U SMOPHUOHATBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayansHOE pa3BUTHE OPTAaHU3MOB (OHTOTrEHE3). DOMOPHOJIOTH — HayKa
0 pa3BUTUU OPraHU3MOB. Mopghozenes — 00Ha u3 2nagHvlx npoodaem IMOPUOIOSUU.
Konyenyuss  mopghocenoe u mooenu mopghoecenesa. Cranum >MOpUOTEHE3
KUBOTHBIX (HAa  mpumepe Jsirymku). JpoGnenuwe. Tumbl  npoOGieHus.
Lemepmunuposannoe u HedemepmunHupoganmoe oOpoobnenue. bnacmyna, munsi
oaacmyn. OcoOEHHOCTH APOOJCHHS MJICKOTIMTAIONIUX. 3apOJBIIIEeBbIC JUCTKU
(racTpyssanms). 3akjiagka OpraHOB M TKaHEW W3 3apOJbIIIEBhIX JUCTKOB. B3auMHoe
BIMSHHE 4YacTe pa3BUBAIONICTOCS 3apojblma (d3MOpHOHAIBHAS —HMHIYKIINSA).
3akianka IUTaHA CTPOEHUS JKMBOTHOTO  Kak  pe3yiabTaT  HepapXUYECKUxX
B3aUMOJICHCTBUI TeHOB. BnusHue Ha 5>MOpPUOHATBLHOE pAa3BUTHE PA3IUYHBIX
(GhaKkTOpOB OKPYXKAIOIIECH CPEJIbI.

Poct u pazButrme xuBOTHBIX. [locTomOpuoHanbHbli mepuoa. [Ipsimoe u
HenpsiMoe pasButue. Pa3Butue ¢ mMeramopdo3oM y O€CO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. bHOJOTHYecKoe 3HAUYCHHWE TMPSIMOTO W HEMPSMOTO



pa3BUTHA, UX PACIpPOCTpPaHEHHE B MpUpoae. THUIbl pocTa >KUBOTHBIX. DaKTOPHI
PEeryIsIiIIMi POCTa KUBOTHBIX U YelioBeka. CTauu MoCTIMOPHOHAIILHOTO Pa3BUTHS
y )KMBOTHBIX U 4esoBeka. llepuoabsl oHTOoreHesa uenoreka. CTapeHue U CMEpTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHokeHne W pasBuTue pacTeHuil. ['ametodutr u crnopodur. Meiio3 B
JKU3HEHHOM IMKJe pacrteHuid. OOpa3oBaHue cmop B Ipoliecce Meiiosa.
['amerorenes y pacrenuwit. OIJIOJOTBOPEHHE W PA3BUTHE  PACTUTEIBbHBIX
opraHu3MoB. J[BOWHOE OIJIOJIOTBOPEHUE y LBETKOBBLIX pactenuil. OOpa3zoBaHue U
pPa3BUTHE CEMEHHU.

MexaHu3Mbl pEryisiiud OHTOT€HE3a Y PACTEHUM U KMBOTHBIX.

JdeMoHcTpauuu

[Hoptpersr: C. I'. Hapammn, X. [lnemas.

Tabmuer u  cxeMbl: «BereraruBHoe pa3MHOXkeHHe», «Twumbl Oecrnosioro
pa3MHOXEHUA», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOXKEHUE 3BIJICHBDY,
«Pa3smHOXeHUE TUIpb», «Meio3», «XpoMocoMbl», «l'amerorenes», «CtpoeHue
AULEKIETKA U crepMaro3onsia», «OCHOBHBIE CTaauM OHTOreHe3a», «lIpsmoe u
HENpsiIMOe  pa3BuTue», «Pa3BuThe Maickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne nArymkmn», «J[BoilHO€ OIUIOJOTBOPEHUE Y ULBETKOBBIX PACTECHUI»,
«CTpoeHue CeMSH OJHOJOJIBHBIX U JBYIOJbHBIX pPACTCHUI», «JKW3HEHHBIA LMK
MOpPCKOM  KamycTbl», <OKHM3HEHHBIA  [UKI  MXay, «KW3HEeHHBI MK
MAanOPOTHUKA», «/KMU3HEHHBINA LMK COCHBD».

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpOIpEnaparbl SULEKICTOK |
CIIEPMATO30UA0B, MOAENb «LIMKIT pa3BUTHUSA JATYLIKU.

JlaGopaTopHas padora «/ByueHue CTpOEHHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOTIpenapaTax.

IIpakTtuyeckass pabdora «BbIsiBICHHE TPU3HAKOB CXOJCTBA 3apOJbIIIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopnass pabora «CTpoeHHUE OpPraHoB PpPa3MHOKEHHUS BBICIIUX
pacTeHum».

Tema 11. I'eHeTMKa — HayKa 0 HACJEJICTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3sMoB

Hcropusi CTaHOBJIEHHWS M Pa3BUTHS TEHETUKM Kak Hayku. Paboter I
Menpens, I'. ne ®@puza, T. Moprana. Ponb OT€4eCTBEHHBIX YUYEHBIX B Pa3BUTHHU
redetukyd. Paboter H. K. KomerioBa, H. M. BaBunosa, A. H. beno3sepckoro, I'. /I.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHUECKUE MOHATUSA U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUICIbHBIE TEHbI, AJIbTEPHATHBHBIC IPHU3HAKH, JOMHHAHTHBIA M PEUECCUBHBIN
NpU3HAK, TOMO3UI0Ta, T€TEPO3UroTa, YUCTasl JTUHUSI, TUOPUAbI, TEHOTHII, (DEHOTHII.



OcCHOBHbIE ~ METOABI  TCHETHKH:  THOPUIOJIOTHYECKUHM,  [UTOJOTHYECKHIA,
MOJIEKYJIAPHO-TEHETUY €CKU .

JdemMoHcTpaumuu

[loptpersr: I'. Menpens, I'. ne ®@pus, T. Mopran, H. K. Kosbuos, H. N.
Baswios, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®wmmnuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl 1 cxeMbl: «MeToAbl TEHETUKNY, «CXeMbl CKpPEIIMBAHUS.

JlaGopaTopnas pabora «/[po3oduma Kak OOBEKT TE€HETHUYECKHX
UCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpugnoe ckpemiuBanue. IlepBbiii  3akoH MeHaenss — 3aKoH
ennHooOpasus TMOpHUIOB MepBoro nokojenus. [IpaBuno momuuupoBanusi. Bropoit
3aKkOH MeHzens — 3aKoH paclleruieHus Npu3HakoB. lluTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelluBaHus. [ umoTe3a YUCTOTHI FaMeT.

AHamuzupyoniee ckpemuBanue. [IpoMexyTOuHbld XapakTep HACICHOBAHMS.
Pacmiernienne nmpu3HAKOB IIPU HETOJHOM JOMHWHHUPOBAHUU.

JurnbpunHoe ckpenBanue. Tpetuit 3akoH MeHjienst — 3aKOH HE3aBUCHUMOTO
HACJIeI0BaHUs MPU3HAKOB. [utonornueckue OCHOBBI TUTUOPUTHOTO
CKpEILIMBaHUSI.

CueruieHHoe HacnenoBanue npuszHakoB. Pabotrsl T. Moprana. CueruieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHAas
TEOpHs HACIICCTBEHHOCTH.

['eneTnka mona. XpOMOCOMHBIM MEXaHW3M OIPEIEIICHHS MO0JIa. AYyTOCOMBI U
IOJIOBBIE XPOMOCOMBL. ['OMOTaMeTHBIM M TIeTepOraMeTHbIM MOJI. | eHeTnyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue Mpu3HAKOB, CUEIUIEHHBIX C MOJIOM.

['enoTHum Kak menoctHas cucreMa. [IneioTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHbBIM  aulenu3M. B3aumopnelcTBue  HeauleIbHBIX  [EHOB.
KommuiementapHocTs. Onucras. [lomumepus.

['eHeTnueCKMi KOHTPOJIb DPa3BUTUS PACTCHMM, J>KMBOTHBIX M 4YEJIOBEKa, a
TaKkKe (PU3MOJIOTHUECKUX TMPOLECCOB, IOBEIECHUS M KOTHUTHBHBIX (QYHKIHIL.
'eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHW3Mbl B3aUMOJIEUCTBUS «XO3SHH
— TIapasuT» U X035 MH — MUKpoOHMoM». ['eHeTWdyeckue acreKThl KOHTPOJIS U
MU3MEHEHHS HACJIEICTBEHHOW MH(POpPMAIMU B TOKOJIEHUSIX KIETOK U OPTaHU3MOB.

JdemMoHcTpauuu

[loptpetsr: I'. Mengens, T. Mopras.

Tabmuupl 1 cxemsbl: «llepBwiii 1 BTOpO# 3akoHBI Menaens», «TpeTuit 3akoH
Mennens», «AHaM3HpYyIOLIee CKpenuBaHue», «Hemomnoe moMuHUpOBaHHEY,
«CremyieHHoe HaclieoBaHUE TMPU3HAKOB Yy Japo3oduibl»y, «l'eHeTnka momnay,



«Kapuotunn  uenoBeka», «Kapuotun gpozodunbry, «KapuoTum  NOTHIBD,
«MHOKECTBEHHBIN auieau3Mmy», «B3zaumoaencrsue reHoBy.

OOGopynoBanue: MoJeIb JJIsI JEMOHCTpPAIMM 3aKOHOB  €AWHOOOpa3wsl
ruOpyUI0B TMEpPBOTO TMOKOJEHUsT M pacUICIUICHUs MPU3HAKOB, MOJENb IS
JEMOHCTpAIMM 3aKOHAa HE3aBUCUMOIO HACJIEIOBAaHUS MPU3HAKOB, MOJIENb JJIA
JEMOHCTPAIMM CLETUICHHOIO HACJIEJOBaHUsl IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «po3odumay.

IIpakTuueckas padora «/ByueHue pe3ylbTaTOB  MOHOTUOPHUIHOTO
CKpEIIUBaHUS Y JPO030(DIITBD».

IIpaktuueckas  padora  «/ByueHue  pe3ynpbTaToB  JUTHOPUAHOTO
CKpEUIMBaHUS Y JPO30(DUITBD».

Tema 13. 3akoHOMEepHOCTH H3MEHYUBOCTH

BzaumopelictBue TeHOTMHAa W cpelsl mpu  GopMuUpoBaHMU (PeHOTHIIA.
M3menunBoCTh mpu3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE MpU3HAKU. Bumbl
M3MEHYMBOCTH: HEHACJIE/ICTBEHHAsI W HACJIEICTBEHHAS.

Monaudukaionsass  u3MeH4uBOCTh. Posb  cpenbl B (popMUpOBaHUU
MOIU(PUKAIIMOHHOW u3MeH4YuBOCTH. Hopma peakuum mnpuszHaka. BapuannoHHbIN
pan u BapuanmonHas kpuBas (B. Horanmncen). CoiicTBa MoAu(UKAIIMOHHOMN
U3MEHYUBOCTH.

['enoTHNMUECKass M3MEHYMBOCTh. CBONCTBA T€HOTUIIMYECKOW H3MEHUHMBOCTH.
Buzapl reHoTUnmueckoi M3MEHYMBOCTU: KOMOWHATHUBHAS, MyTallMOHHASI.

KoMmOuHaTtiBHass W3MEHYMBOCTh. Melo3 W TMOJOBOW Tporecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTHA. POJIb KOMOMHATUBHON W3MEHUYMBOCTHA B CO3JaHUUA
TEeHETUYECKOr0 pazHoo0pa3us B Mpeiesax 0JHOTO BUA.

MyTanvoHHas W3MEHYMBOCTb. Buabl MyTauuid: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W HMHAYLMPOBAaHHblE  MyTrauuu. SnepHesie u
nuToIUIasMarndeckue Myrauuu. CoMaTH4ecKHe W IOJIOBbIE MyTauud. lIpudunHbI
BO3HUKHOBEHUSI MyTauuid. MyTtareHpl W HMX BJIMSHAE Ha OpPraHU3MBbL
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTHYECKUX PSJA0B B
HacneAcTBeHHoM u3MenuuBoctu (H.W. BaBunon). BHesinepHass M3MEHUYHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuka U INUSEHOMUKA, POJb INUSEHEMUYECKUX (HaKmopos &
HACNe008aAHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpauuu

[loptpetsr: I'. ne ®pus, B. Noranncen, H. 1. BaBuios.

Tabmuupl u  cxembl: «Buasl  m3MeHunBoCTHY», «MoaudukanoHHas
W3MEHYMBOCTEY, «KomOunaTuBHas W3MEHUYUBOCTEY, «Meiio3y,
«OmnonotBopenuey, «I'eHeTnueckue 3a00JIeBaHUs YelIOBEKa», «Buabl MyTarumiin.



O6opynoBaHue: >XKUBbIE M TrepOapHbIE JK3EMIUISIPhl KOMHATHBIX PpacTEHUM,
pucyHku (poTorpadun) >KUBOTHBIX C Pa3IMUYHBIMU BUJIAMHU U3MEHYHUBOCTH.

JlaGopaTopHas padora «Hccnenopanue 3aKOHOMEpPHOCTEN
MOIU(MUKAIIMOHHON  KM3MEHUYMBOCTH. llocTpoeHre BapuallMOHHOTO psiga U
BAPHUALIMOHHOU KPUBOW».

IIpakTnueckass padora «Myrtamuu y Jpo3oduiabl (Ha  TOTOBBIX
MHUKpOTIpenapaTax).

Tema 14. I'eHeTHKa YeJiOBeKa

Kapuotun uyenoBeka. MexayHapoAgHass HporpaMMa HCCIEIOBaHUSI T€HOMa
yejnoBeKa.  MeToabl  M3y4eHMs]  T€HETHKM  4YEJIOBEKa:  IeHEAIOTHYECKHil,
OJIM3HEIOBBIN, LIUTOTCHETUYCCKUH, MOMYJIAIUOHHO -CTATUCTUYECKUN,
MOJIEKYJISIPHO-TEHETUU €CKU . CoBpemeHHoe onpeeeHNe reHOTHIA:
MOJTHOTEHOMHO€ CEKBEHUPOBAHMUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[M1P-ananmu3a. HacnencTBeHHbie 3a00€BaHUsl YelOBEKa. | €HHbIE B XPOMOCOMHBIE
OoJie3HM 4eloBeKa. boJe3Hu ¢ HACIENCTBEHHOW MpeapachoioKEHHOCTHIO.
3HaueHUEe MEIMIMHCKOM T€HETUKH B INPEAOTBPALICHUHM U JICYEHUM TE€HETUYECKHUX
3a00JiIeBaHUI 4elloBeKa. MeNNKO-TeHETHYECKOe KOHCYIbTUpoBaHue. (CTBOJIOBBIC
KIeTKH. [loHsATHE «T€HETHMYECKOTO Tpy3a». IJTUUYECKHE AaCHEeKThl MCCIICOBAaHUI B
00J1acTH peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (pakTopbl TMOBBIIICHHOW UYYBCTBUTEIBHOCTH UEJOBEKA K
bu3nuecKOMy M XUMHUYECKOMY 3arpsi3HEHHIO OKpYXaroled cpenbl. I'eHeTnueckas
PEAPaACIOIOKEHHOCTh YEJIOBEKa K MATOJIOTHUSIM.

JdemMoHcTpaumuu

Tabmuuper u cxembl: «Kapuotun udenoBeka», «MeToabl U3Y4EHUS] TEHETHKHU
yenoBekay, «l eHeTuueckue 3a00JieBaHUs YEIOBEKay.

IIpakTuyeckasi padora «CoCTaBICHUE U AHAIU3 POIOCIOBHOMW.

Tema 15. Cennekuusi OpraHu3sMoB

JoMecTukanus W CeNeKIUs. 3apOXkKICHUE CEICKIMU U JIOMECTUKAIIUU.
VYuenne H. W BaBunoBa o LleHTpax mpOUCXOXKAEHUS W MHOTrooOpasus
KYJIbTYpHBIX pacTeHud. PoJib cenexkuuu B CO3JaHUM COPTOB PACTEHUU U NOPOLI
*nBOTHBIX. CopT, mOpoJa, IWITaMM. 3aKOH TOMOJIOTHYECKUX pPSAOB B
HacjaeacTBeHHOM wm3menHumBoctd H. WM.  BaBuioBa, ero 3HaueHue  JJisd
CEJICKIIMOHHOHN pabOoTHI.

Metoabl cenekiMoHHOW paboThl. MckyccTBeHHBI OTOOp: MAacCOBBIM U
VHIVBU]1yaJIbHbIN. Oranbl KOMOMHAITMOHHOM CEJIEKIUU. UcnbiTanue
npou3BouTENed MO MNOTOMCTBY. OTOOp 1O TEHOTUIy C MOMOIIBIO OLIEHKH
¢beHoTura MOoTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMoIbio aHammza JJHK.

HckycCTBEHHBI ~ MyTareHe3  Kak  METOJ ~ CEJeKUMOHHOM  paboThI.
PagnanoHHslli 1 XMMUYECKUNA MYTareHe3 KaK MCTOYHUK MYTALMKU Yy KyJIbTYPHBIX



dbopm opranusmoB. Hcronbp3oBaHWE TEHOMHOTO PEIAKTUPOBAHUS W METOJOB
pexoMmOuHanTHeIx JIHK 11 mosydeHus: uCX0JHOTO MaTepualia Jisi CEJIeKIUH.

[lomyuenue MOJIUIUIOUOB. BuytpuBugosas THOpUIU3ALINSL.
bimskopoacTeeHHoe CKpelluBaHue,  WIM  HUHOPUIAUHT. Heponcreennoe
CKpeuuBanue, win ayrOpunuur. ['ereposuc u ero npuuuHbl. Vcnolsib3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubpunuzanus. lIpeomonenue Oecruioaus
MEXBHJIOBBIX THOpUIIOB. J[OCTHMKEHHSI CeNeKIIMM PACTEHU U KUBOTHBIX. «3enénast
DPEeBONIOYUAY.

CoxpaHeHME M M3Y4YEHHE TE€HETUYECKUX PECYpCOB KYJIbTYPHBIX PAaCTEHUU U
UX JHUKUX poOAMYed i1 co3daHusl  HOBBIX  COPTOB UM THOpUIOB
CEIbCKOXO3SMCTBEHHBIX  KYJNbTYp. /3yuenue, coxpawenue u  ynpasjeHue
2EHEMUYECKUMU Pecypcamul CeNbCKOX03AUCMEEHHbIX U NPOMBICIO08bIX HCUGOMHBIX
8 YeAxX VAVUUEHUS CYWeCm8YIoWuUX U cO30anusl HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMEHeHUeM COB8PEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosulx uoell u nepcneKmueHblX MmexHoa0UU.

JdemoHcTpaumuu

[loptpers: H. WM. BaBuno, M. B. Muuypun, I'. JI. Kapneuenko, Il IL
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuier 1 cxeMbl: «LIeHTPBI MPOUCXOXKIEHUSI U MHOTOOOpa3us KyJIbTYypPHBIX
pacTeHuit», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIECACTBEHHON W3MEHUYUBOCTHY,
«Metoawl cenekiuny, «OtnanéuHas ruOpunmuzanus», «MyTareHesy.

JlaGopaTopHas pabora «lByueHue COpTOB KYJbTYPHBIX PACTCHUN M MOPOJT
JOMAIITHUX JKUBOTHBIX».

JlabopaTopHas padora «I3yuyeHre METOJ0OB CEICKIMU PACTCHUN.

IIpakTnueckas padora «lIpuBrUBKa pacTEHUI».

Jkckypeust «OCHOBHBIE METOJBI M JOCTHIKEHHS CEJEKIMU PACTCHUN |
YKABOTHBIX (Ha CEJICKIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIFHBI  y4acTOK, B TEIUIMYHOE XO35iCTBO, B JIAOOpATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO LICHTPA)».

Tema 16. BuoTexHO0JI0THSI M CUHTETH4YECKAsI O0HOJI0THA

OOBeKThl, HCMOJb3yeMble B OUOTEXHOJIOTMH, — KIETOYHbIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTAHU3MBI, ux XapaKTEepUCTHUKA. TpaguumoHHas
OMOTEXHOJIOTHSA:  XJICOOMeYeHne, TMOJIy4YeHHE  KHCIOMOJIOYHBIX  IMPOJYKTOB,
BuHOJeNMMe. MukpoOuonoruueckuii cuHte3. OOBEKTHI MUKPOOHOJIOTHYECKHUX
TexHojoruil. [IpousBoACTBO O€Ka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHue TEXHOJIOTMM W MHCTPYMEHTOB LEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHMSI TEHOMOB C LENBIO MOJYyYEHHUs] OPraHU3MOB M UX KOMIIOHEHTOB,
COJIeprKallliX HE BCTPEYAIOLIUECS B MPUPOJE OMOCUHTETUYECKHUE ITyTH.



Kieroynas wumxenepuss. Meronabl KyJabTypbl KJIETOK M TKaHEW pPacTECHUM M
KUBOTHbIX. Kpuobanku. Comaruueckas ruOpuau3anss ¢ COMATUYECKHUI
sMmOpuorene3. Mcmnosp30BaHWE TAaIJIOWIIOB B CeleKUWMU pacteHuid. [lonyuenue
MOHOKIOHANIbHLIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHbIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpeHUE. PekoHcTpykuus
SAULEKIETOK UM KIOHMPOBAHHWE JKMBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonocuu 0300p08IeHUl, KYIbMUBUPOBAHUsL U MUKPOKIOHAILHO2O
DPA3MHONCEHUS CEeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasT M TEHHas WHXeHepus. VCKyCCTBEHHBII CHHTE3 T€Ha U
koHcTpyupoBanue pekoMOuHanTHbeIX JJHK. Cozdanue mpanceennvix opeanusmos.
JloctwokeHuss ¥ NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  MHXKEHEPUM.
DKOJIOTUYECKUE U ITUYECKUE MPOOIEMbl TEHHOW MHKEHEPUHU.

Menutuackue O6uorexHosorud. IloctreHomuas mudposas MenunuHa. [IHP-
quarHoctTuka. MeTaOoJIOMHBIN aHanu3, TEHOUEHTPUYECKHH aHalu3 MpoTeoMa
YyelnoBeKa Uil OLEHKH COCTOSIHHA €ro 3740poBbi. MCIONBb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OuouwmxkeHepuss g pa3pabOTKu
(yHIaMEHTAJIbHBIX OCHOB MEIULMHCKUAX TEXHOJIOTHM, CO3/1aHHs KOMIUIEKCHBIX
TKaHEll coueTaHHeM TEXHOJOTHM TpEéXMepHOro OuompUHTUHra U ckaddonaaunra
IUIsL peLIeHUs 3a/1a4 [EPCOHAIM3UPOBAHHON MEIMLIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 OoOecrieyeHus: KOMOMHUPOBAHHOMN
3amuthl 0T Bo3Oyauteneit OPBU, ycraHoBieHue MOJIEKYISPHBIX MEXaHHU3MOB
¢byukunonuposanusi PHK-copepskammx BHPYcOB, BBI3BIBAIOIIMX OCO00O OTACHBIC
3a00J€BaHUs YEJIOBEKA U )KMBOTHBIX.

JdemMoHcTpauuu

TaOmuupl 1 cxembl: «Mcnosib30BaHUE MUKPOOPTAaHU3MOB B MPOMBILIIIEHHOM
IPOU3BOACTBEY, «KieTouHas HHKeHepus», «l eHHas UHXKEHEPUSI».

JlabopatopHasi padora «3yueHrne 00BbEKTOB OMOTEXHOJIOTHUI.

IIpakTnyeckas padora «[loaydyeHrne MOJOYHOKHUCIBIX MPOJYKTOBY.

IKeKkypeusi «buoTexHosoruss — BaKHEWIas NPOU3BOJAUTENbHAs CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJJACC

Tema 1. 3apo:kaeHue um pa3sBuTHE IBOJIOLHMOHHBIX MNpPEICTABJICHUI B
OuoJI0rUM

OpomononHas  Teopust Y. JlapBunHa. Ilpeanochuiku  BO3HUKHOBEHMSI
napBuHA3Ma. JKu3Hb W HaydyHas AesatesnbHOCTh Y. [lapBuHa.

JIBmwxyniye cuibl 3BoOIMKM BUA0B o Y. J[apBuHy (BhICOKAas HHTEHCUBHOCTH
Pa3MHOXXCHHMSI ~ OpPraHW3MOB, HACJICJICTBEHHas W3MEHYMBOCTh, OopnOa 3a
CYIIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIH OTOOD).



Odopmiienne cunrerndyeckoit Tteopun sposnormu  (CTD). HeirpanbHas
teopus  sBotoruu. CoBpeMeHHas  JBOJIOIMOHHAs ~ OWOJIOTHSA.  3HAa4YEHHE
ABOJIIOIIMOHHON Teopuu B (OPMUPOBAHUYN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA.

JdeMoHcTpauuu

[loptpertsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, O. K. Cent-Unep, XK.
Krowe, YU. lapBun, C. C. YerBepukos, U. W. [lImansraysen, k. Xongenn, /. K.
benses.

Tabmuuer u  cxembl: «Cucrema xuBod mnpupoasl (mo K. JlunHero)y,
«JlectHumia kuBBIX cymectB (mo Jlamapky)», «Mexanusm QopMuUpOBaAHUS
npucnocobneHuid 'y pacteHud M xkuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta mytemectsus Y. apBunay, «Haxonku Y. J{apsuna», «Popmbl 00pHOBI
3a cymiectBoBaHue», «llopoasl romybei», «MHOroobpasue KylbTypHBIX (GOpM
KarycTb», «[lopoasl mOMaNIHUX KUBOTHBIX», «Cxema oOpa3oBaHMsl HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHHUS JBWXYIIUX CHJ HBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUS CUHTETUYECKOW TEOPHUH SBOJIIOILIUN.

Tema 2. Mukpo3BoIIOLNS U €€ Pe3yJabTaThl

[omynsuusa Kak 3JeMeHTapHas eIMHUUA 3BOJIoLUU. COBpPEMEHHBIE METO/bI
OIICHKM TE€HETUYECKOr0 pa3zHooOpasuss W CTPYKTyphl mnomyisuuid. 3meHeHue
reHo(oHa MOMYyJSIIUM KaKk 53JIEMEHTAPHOE JBOJIOIMOHHOE SIBJIEHHE. 3aKOH
reHeTudeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DnemeHTapHble (AKTOpPbl (IBIKYIIME CHIIbI) 3BOJIONUH. MyTallMOHHBINA
npouecc. KomOunatuBHas u3MeH4YuBOCTh. Jlpelid TeHOB —  ciyvaiiHble
HEHAINIpaBJICHHbIE W3MEHEHHMsSI 4YacTOT aieled B  momymsimusx. Oddekr
ocHoBarend. JIpgexm Oymouinounozo eopaviwka. CHudicenue 2eHemu4ecKo20
pasHoobpasus: npudunsl u cieocmeus. llposesnenue sgpgpekma Opetigpa 2enos 6
OonbwuUx U MAnblX  NONYIAYUSX. Murpamuu.  MBossiiust  mOMyJIIIUNA:
reorpaduueckas (MpOCTpaHCTBEHHAs), Orojiorndeckas (penpoyKTUBHAs).

EcrectBennblii oTO0p — Hampapisitomui Qaxktop 3Bomouuu. Dopmbl
€CTeCTBEHHOro  oTOOpa:  JIBWXKYUIWHM,  CTa0WIM3HPYIOIIUH,  pa3pbIBAIOIINIA
(nm3pynTuBHbIi). IlonoBoit oTOop. Bo3HMKHOBEHHME W 3BOJIIOLHUSA COIMAIBLHOTO
MOBE/ICHUS] JKUBOTHBIX.

[IprcnocoONeHHOCTh ~ OPraHU3MOB  KaK  PE3yJbTaT  MUKPOIBOJIIOLUU.
Bo3HukHOBEHHME ~ TMpUCTIOCOOJieHUH y  opranu3sMoB.  Apomopdo3sl U
uanoananranuu. [lpuMepsl mpucrnocoOsieHnil y opraHuzMoB: MOP(OJIOTHYECKUE,
bu3noIOTHYECKHE, OMOXUMUYECKUE, MOBEJICHYECKHUE. OTHOCHUTENLHOCTD
NPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u CTpykTypa. BumooOpa3oBaHue Kak pe3yJbTaT
MUKpO3BOJItOLIMK. MBonsinua — kimodeBoil (aktop BugooOpazoBanus. Ilytu u
CIOCOOBI BHUJI000PA30BaHUS: AJIOTATPUIECKOE (reorpaduueckoe),



CUMIIATPUYECKOE (KOJIOTUYECKOE), «MTHOBEHHOE (mosnurmonaAn3anys,
rubpuanzanys). JJIMTenTsHOCTh SBOJIIOIMOHHBIX MPOIECCOB.

MexanusMbl (HopMUPOBaHUS OUOJOTUYECKOTO Pa3HOOOpa3us.

Ponp  sBomonmoHHOW  OuosiorM B pa3pabOTKe HAYYHBIX METOJ0OB
coxpaHeHHus: 6uopazHooOpa3zusi. MUKpPOAIBOJIOLKS U KOJBOJIIOLMS Mapa3uToOB U UX
x034€B. MexaHu3Mbl (OPMHUPOBAHUS YCTOMUMBOCTH K AHTHOMOTHKAM M CHOCOOBI
O00pBOBI C HEH.

JdemMoHcTpanuu

[loptpetsl: C. C. UeTBepukoB, J. Maiip.

Tabmuupl U cxeMbl: «MyTaluMoHHasT W3MEHUYUBOCTHY, «llomynsunonHas
CTpYKTypa Buaa», «Cxema mposiBieHus: 3akoHa Xapau—BaiinOepray, «/IBmxymiue
CWJIBI JBOJIIOLUNY, «IKOJOTMYECKAss M3OJSAIUS TMOMYJIAIMNA CEeBaHCKON (dopenny,
«l'eorpaduyeckass  W30JAIMS  JUCTBEHHHMIIBI CHOMPCKOW U JIMCTBEHHUIIBI
naypckoit», «llomynsiiuoHHbIE BOJHBI YHCICHHOCTU XUITHUKOB U KepTBY», «Cxema
JIEUCTBUSL €CTECTBEHHOTO O0TOOpa», «®Popmbl OOpPHOBI 3a CYIECTBOBAHHEY,
«HnycTpuanibHbll MenaHu3M», <«KuBble uckomaeMbie», «lIOKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «[Ipenynpexnaromas OKpacka KUBOTHBIXY,
«®uznonoruueckue ananranuuy, «lIpuUCocoOIeHHOCT, OpraHu3MOB U €€
OTHOCHUTENBHOCTEY), «Kputepun Buma», «Bunbl-aBoiHukm», «CTpykTypa BUIa B
npupojsie», «CrnocoObl BupooOpazoBaHusy, «leorpaduueckoe BHI00Opa3oOBaHUE
TpEX BUAOB JaAHABIIICH», «IKOJOTUYECKOE BHUI000pa30BaHHE BHUIOB CHHHUID),
«Jlomummounasl pacteHuity, «KamycTHo-peneuHblii THOpUIY.

O6opynoBanue: repOapuy pacTEHU, KOJUIEKIIMA HACEKOMBIX, Yydyesa MTHIl U
3Bepeil ¢ mpuUMepaMHu pPa3IUYHBIX MPUCTIOCOOJICHUM, dYyyena NTHIl U 3Bepe
pa3HbIX BHJOB, repOapuuM pacTeHud OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CTIOCOOAMHU.

JlabopaTtopnasi pabora «BbiABiIeHHE U3MEHUHMBOCTH Y 0CO0E€H OIHOTO
BUJIA».

JladopaTtopnasi  paGora  «lIpucnocobneHuss  OopraHu3sMoB U UX
OTHOCHUTEJIbHAS LEJIECO00Pa3HOCTh.

Jladbopatopnass padora «CpaBHeHHE BHUIOB MO MOP(POJIOTHUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIlOIMA U €é pe3yJibTAThI

Meroasl  u3yuyeHus  MakposBoJonMH.  [larieoHTONOrMYECKHEe  METOJbl
uzydeHus HBooiuu. llepexonubie  ¢GopMbl M (PUIOTCHETUYECKUE  PSIIBI
OpTaHU3MOB.

buoreorpapuueckue meroabl u3zydeHus sBoronuu. CpaBHeHHE QIOPHI U
(dayHbl MaTepUKOB U OCTPOBOB. buoreorpadguueckue oOnactu 3emun. Bupbl-
SHJEMUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKUE M CPABHUTEILHO-MOP(OIOTUIECKHE METOMbl H3YYCHHSI
SBOJIIOIMM. ['€HEeTHYEeCKHEe MEXaHU3Mbl HBOJIOIMM OHTOTEHE3a U TOSBJICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB.  ['OMOJIOTMUHBIE YW AHAJOTUYHBIE  OPraHbL
PyaumenTaphbie OpTaHbI u aTaBU3MBbI. MoJiekynsipHO-T€HETHU ECKHE,
OMOXMMUYECKHWE W  MaTreMaTH4eCKHe  METOJAbl  H3YYEHHUS  DBOJIIOIHH.
['omonornynbeie reHbl. COBpEMEHHbIE METOJAbl MOCTPOCHHUS (PUIOTEHETUYECKUX
JI€PEBBEB.

XpOMOCOMHBIE MYTallMU U 3BOJIIOLIMSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTU (MpaBWiIa) ABOJIOUUU. [Ipunyun cmenvt GyHKYyuUl.
HeoGpatumocTs »Bomtonmu. AnantuBHas paauanusi. HepaBHOMEpHOCTH TEMIIOB
HBOJIIOLINH.

JdemMoHcTpauuu

[Hoptpets: K. M. Bap, A. O. KoBanesckuii, ®. Mroiep, 3. ['ekkensb.

Tabmuupel 1 cxeMbl: «DUIOTEHETUUECKU P JIoMIaan», «ApPXEONTEPUKCY,
«3Bepo3yOble  AIIEpbDY, «Creronedanbh», «PuHHOPUTHD), «CemeHHbIE
nanopoTHUKW», «buoreorpaduueckue 30HbI 3eman», «llpeiid KOHTHHEHTOBY,
«Pemuktey, «HauanmpHble cTagud HSMOPUOHAIBLHOTO PAa3BUTHUA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHbIE ¥  aHAJIOTHYHBIE OpTraHb», «PyIuMEHTHD,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI YENOBeKAa M MIKUMMaH3e», «[JaBHbIE
HaMpPAaBJICHUST IBOIIOIUI», «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OOGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSIKU HCKOMAEMbIX OCTaTKOB
OPTraHU3MOB, MYJSIKM TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHe ;KU3HU HA 3eMJie

Hayunple rumote3sl NPOUCXOXKACHHUS S>KU3HM Ha 3emie. AOUOTEeHe3 U
naHcepmusi. [{oHayuHble NpeNCTaBiICHUS O 3apPOXKACHUU KU3HHU (KpEaluOHHU3M).
['MnoTe3a NOCTOAHHOIO CaMO3apOKACHUSA KU3HU U €€ OnpoBepKeHue onbiramu O.
Penu, JI. Cnannannanu, JI. Tlactepa. [Ipoucxoxienne *U3HU U aCTPOOUOIIOTHS.

OcHOBHbIE JTaIlbI HEOPIraHUYECKOU 3BOJIIOLIUM. IInanerapHas
(reonmoruueckasi) dBOJIOIMSA. XHUMHYECKas dBOJIONHUSA. AOHWOTEHHBIM CHHTE3
OpraHnyeckux BeniectB u3 Heopranumdeckux. Omeir C. Mumnepa u I'. HOpu.
OOpazoBanne mnoiuMepoB u3 MoHOMepoB. KoamepBatHas rtumore3a A. I
Omnapuna, runoTte3a nepBuyHOro OynpoHa k. XoseiiHa, TeHeTUYecKasi TUIoTe3a
I Mémnepa. Puboszumsbl (T. Uek) u rumoteza «mupa PHK» V. T'unbepra.
dopmupoBaHre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emimn u MeTonpl €€ wu3ydeHusd. Fckomaemble OpraHuyeckue
octarku. l'eoxponosoruss u €€ wertoabl. OTHOCUTENbHAasT U aOCOJIIOTHAs
reoxpoHosorus. ['eoxpoHonornyeckas mKanza: 30HbIL, 3pPbl, IEPUOBI, SOXU.



HauaneHbpie sTanbl opraHuueckod »sBosonmu. [losiBieHHe U 3BOJIOLHUS
MEPBBIX KJIETOK. ODBOJIIOIMSA MeTabosm3Ma. BO3HHUKHOBEHHE TEPBBIX JKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOIIIEHKH KaK aHAJOT MEpBBIX Ha 3emiie COOOIIEeCTB.
CrpomaTtonutsl. [IpOKapuOThI U 3YKAPHUOTBHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHOTeHe3). DBOJIOLMOHHOE MPOUCXOKIECHUE
BUpPYCOB. [IpoHMCXOXJEHME MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATamnbl ABOJIONUU BBICIIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrenui. Bbeixox pacrenuit Ha cymy. llosBieHHE CHOPOBBIX PACTEHUM U
3aBoeBaHMe UMM cymHd. CemeHHble pacreHusa. [IpoucxoxaeHrne IBETKOBBIX
paCTEHUMN.

OCHOBHBIC 3Tallbl SBOJIIOLUU KUBOTHOTO MHpa. OcHOBHBIE apoMopdo3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaoBbIe KUBOTHBIE. JKM3HB B BOJZIE€. DBOJIOLMS MO3BOHOYHBIX.
[lpoucxoxnaenne ampuobuii u pentwmid. [lpoucxoxxaeHue MIEKOMUTAIOIUX U
ntul.  [lpuHnun kmodeBoro apoMop@dosa. OcBoeHue O€CO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMH CYIIU.

PazButne xu3HM Ha 3emiie MO 3paM W MEpHOJAM: apXel, MNPOTEpO30H,
najeo3oi, Me3030M, KaiiHo30#l. OOmas  XapakTepucTuka  KiuMmara H
re0JIOTHYECKUX TMpoueccoB. llosgBneHne M pacuBeT XapakTEpHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yciaoBUs U BIMSIHUE HA ra30BbIi cOCcTaB aTMOC(hEpHI.

MaccoBble BbIMUPaAHUSI — DKOJOTHYECKHE KPU3HUCHI Mpouwioro. [lpuuunel u
CJIEJICTBUSI MAacCCOBBIX BbhIMUpaHUN. COBpPEMEHHBIA JKOJOTUYECKHN KpPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus 6GuopazHooOpaszust Ha 3emIie.

CoBpeMeHHass cuctema opranudeckoro mupa. [lpuHnumnel kinaccuduxamu
oprann3MoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTraHU3MOB.

JdeMoHcTpauuu

[loptpers: ®@. Penu, JI. Cnamnanuanu, JI. Tlactep, . 1. Meunukos, A. W
Omnapun, x. Xonnein, I'. Ménmnep, C. Mumnep, I'. FOpu.

Tabmuipl 1 cxemsl: «Cxema ombita @. Penny», «Cxema ombita JI. [lactepa mo
W3YUYEHUIO CcaMo3apoxaeHus xu3Hm», «Cxema ombita C. Mwmepa, . IOpwn»,
«JTanmbl  HEOPraHMYECKOW  s3Bomonuu»,  «l'eoXpoHoJoTHYecKass  IIKajiay,
«HauanpHble 3Tanbl OpraHUYecKoil 3BostoLUN», «Cxema oOpa3oBaHUS AYKapHOT
nyréM cumOuoreHesa», «Cucrema KUBOW Mpupoab», «CTpoeHue BUPYCay,
«Apomopdo3sl  pacteHuity, «Punnodurey, «OIHOKIETOYHBIE BOJOPOCIY,
«MHoOroksIeTOuHble  BoAopocam», «Mxm», «llamopoTHukm», «l'0J0CEMEHHBIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3sBUTHS KUBOTHOTO
Mupa», «ApoMop@o3bl KHUBOTHBIX», «lIpocreimue», «KuileuHONMOIOCTHBIEY,
«IInockue YEpBUY, «YneHucToHoTHEY, «PBI10BIY, «3eMHOBOTHBICY,



«IIpecmbikaromuecs», «lIrtuupy, «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeuckou spey, «Pa3BUTHE XU3HU B NMPOTEPO3OMCKOU 3pen, «Pa3BUTHE KU3HU B
IIAJIC030MCKOU 3pe», «Pa3BuTue KU3HU B ME3030MCKOU 3pey, «Pa3BuUTHE KNU3HU B
KaHO30MCKOM 3pe», «COBPEMEHHAs] CUCTEMA OPTAHUYECKOTO MUPay.

OOGopynoBanue: TepOapuM pacTEHUH Pa3IMUHBIX OTACIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIC MPENAPATHl KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIUU
UTJIOKOJKHMX, CKEJIEThl ITO3BOHOYHBIX JKMBOTHBIX, 4Yydela NTUL W 3BEpeEw,
KOJUIGKIIMM OKaMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMbIX, MYJSDKH OpPTraHUYECKHX
OCTaTKOB OpPTraHU3MOB.

BupryainbHas  Jal0oparopHass  padora  «MojaenupoBaHUE  OIBITOB
Munepa—tOpu 1o nM3ydeHHio aOMOTEHHOTO CHHTE3a OPTaHMYECKUX COEIMHEHUH B
NEpBUIHOM aTMocheper.

JlaGopaTopnas pabGora «/IByueHue M ONHUCAHHE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuueckas padora «/3ydeHue OCOOEHHOCTEM CTPOEHUS pPaCTeHUM
Pa3HBIX OTAEJIOB.

IIpakTnueckas padora «/3ydueHne oCOOCHHOCTEW CTPOCHMS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxkaeHue Ye10BeKa — AaHTPOINOTEeHe3

Pazgensl u 3a1aun aHTpOnoaoruu. MeToibl aHTPOTIOJIOTH Y.

CraHOBJICHHE TPEICTABICHUNA O MPOUCXOXKAECHUM 4YeJIoBeKa. PennrnosHeie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TCOPUH.

CXO0JICTBO 4YesloBEKa C KMBOTHBIMH. CHCTEMAaTHYECKOE IMOJIOKEHUE YENIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOp(OoOTHIECKHE, AMOPHOJIOTHYECKHE, (hU3H0JIOT0 -OMOXUMUYECKHE,
noBeneHueckue. OTauuus 4emoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHHE U KOMIUIEKC
CBSI3aHHBIX C HMM NPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra W BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBwxkymue cuibl ((pakTOphl) aHTPOTIOTeHe3a: OHMOJIOTHYECKHE, COIHATIbHBIC.
CooTHolieHre OMOTOTHYECKUX M COUMANBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE CTaauu aHTpornoreHe3a. PaHHUe 4YenoBekoOOpa3Hbie 00e3bsiHBI
(IpOKOHCYINBI) U paHHUE MOHTUABI — OOILIKE MPEIKH YEIOBEKOOOpa3HbIX 00€3bsIH U
mrofield. ABCTpPaJONUTEKH — JIBYHOTHE MPEIKH Jtojei. UenoBeK yMenblid, MepBbie
M3TOTOBJIEHUS OpYIHMM Tpyna. YeloBeK NpsIMOXOASAIIMM M TNEPBBIM BBIXOJ JIFOAEH
3a mnpenensl  Adpukn. UYenoBek relmensOeprckuii  —  oO0mMHA  IPEAOK
HEaHJEPTAIbCKOTO YEJIOBEKAa W 4YEJNOBEKAa pa3yMHOro. YenoBek HeaHAEPTAIbCKUI
KAaK BUJ JIIOJIEW XOJOAHOTO KiuMara. YenoBek pasyMHBIA COBPEMEHHOIO THIIA,
JNIEHUCOBCKUM  4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpexnenamu Adpukmu.
[lasieoreHeTrika U MAJICOTEHOMUKA.



DBOJIIOIIMSA COBPEMEHHOTO dYelioBeKa. EcTecTBeHHBI OTOOpP B MOMYJSLUSIX
yenoBeka. MyTtanuoHHBI Tiporiecc U moiaumopdusM. [lomynsnuoHHbIE BOJIHEI,
npeiid reHoB, murpamus U «3PGEKT OCHOBATENS» B MOMYJSIUSX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. llonstue o pace. bomnbmume pacel: eBponeouaHas
(eBpaswmiickas), aBCcTpajio-HerpouaHas  (dKBaTOpHUaIbHas), MOHTOJIOU THAS
(a3uaTcko-aMepuKaHCKas). Bpems M myTH pacceleHusi 4eloBeKa IO IUJIaHETe.
EnunctBo  yenmoBeueckux — pac.  HaydHas ~— HECOCTOSITENILHOCTh  pacu3Mma.
[Ipucrnoco6ieHHOCTh YeNnoBeKa K pa3HbIM YCIOBUSM OKPYXKAIOIIEH Cpebl.
Bnusnue reorpaduyeckoi cpeasl u  Apeiida reHoB Ha Mopdosoruio U
(GU3HOJIOTUIO YeNOBEKa.

MexaucirimHapaple  MeToabl B (u3uYeckodl  (OMOJOTHYECKOM)
AQHTPOMOJIOTUU.  OBOJIIOIIMOHHASI ~ AHTPOMOJIOTHSI M TNaJICOAHTPOIOJIOTHS
YEJIOBECUECKUX MNOMYJSIUMKA. broconuanbHble HCCIECAOBAHUS MPUPOIbI UYEIOBEKA.
HccnenoBanune K03BOJIONUU OMOJOTUYECKOTO U COIUAILHOTO B YEJIOBEKE.

JdemoHcTpaumuu

[lopTpetsr: Y. HdapBun, JI. Jlukn, A. . Porunckuii, M. M. I'epacumos.

Tabmuier 1 cxeMbl: «MeTObl aHTPOTIOJIOTHNY, «['OJIOBHOW MO3T YelnoBeKay,
«YenoBekooOpaszHbie 00e3bsiHbY, «CKeNneT 4deloBeKa M CKeNeT IIUMIIaH3e»,
«PynMMEHTBHI U aTaBU3MbD», «/[BMXKYIHE CHIIBI aHTPOIOTEHE3a», «IBOJIIOIMOHHOE
IpEBO  4YeJoBeKa»,  «ABcTpanonurek», «YemoBek  ymenslii»,  «YHemoBek
MpAMOXOIAIIM», «JlenncoBckuil uenoBek» «Heannepranbupby, «KpoMaHbOHIBDY,
«IIpenku yenoBekay, «ITanbl HIBOJIIOLUHN YeIOBEKa», «Packl uenoBekay.

OOopynoBanue: MYJSDKH — OKaMEHEJIOCTeH, TPEAMETOB  MaTepHUabHOM
KyJbTYpbl  NPEIKOB  4eloBeKa, penpoAykiuu (poTtorpaduu) KapTUH C
MHUQOJIOTUYECKUMU U OHMOJCHCKUMU CIOKETaMU TMPOUCXOKJACHUS  UYEJIOBEKa,
doTorpaduu HaAXOJAOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJENb
yepena 4YejloBeKa M 4Yepena I[IMMIAaH3€, MOJENb KUCTH YEJIOBEKa U KHUCTH
HIMMIIaH3€, MOJIEJIM TOPCa MPEAKOB YEIOBEKa.

JlaGopaTopnas pabora «M3ydueHne OCOOCHHOCTEH CTpOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSAMOXOXKICHUEM.

IIpakTnueckas padora «/3yueHre HSKOJOTHMUECKUX aJanTaluil 4yeloBEKay.

Tema 6. JxoJjiorusi — HayKa O B3aMMOOTHOLICHHMAX OPraHNU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPYKAIIIEH Cpeaoi

3apoxaeHue U pazButue skosorud B Tpyaax A. ['ymGosbara, K. @. Pyine,
H. A. Cesepuona, 3. I'ekkensa, A. Tencim, B. H. CykauéBa. Pa3znensr u 3agaum
9KOJIOTHH. CBSI3b 3KOJIOTUH C APYTUMH HAYKAMHU.



Mertoasl skonoruu. I[loneBeie HaOmMomeHUsA. DKCIEPUMEHTHI B JKOJOTHUU:
npupoAHble © JaboparopHble. MojenmupoBaHue B OKOJOTUU. MOHUTOPUHT
OKPYKAOIIEH Cpebl: JIOKATbHBIN, PETHOHAIBHBIA U TI100aIbHBIH.

3HAaUEHUE  DKOJIOTMUECKUMX 3HAHMM JUIsI  4YEJIOBEKa.  OJKOJOTHYECKOE
MUPOBO33PEHNAE KAK OCHOBA CBA3E€M 4YeEJIOBEUECTBA C Npupojon. GopmupoBaHue
HKOJIOTUYECKOUN KYJIbTYPhl M SKOJOTUYECKON TPAMOTHOCTH HACEJICHUSI.

JdemMoHcTpaumuu

[Moptpersr: A. T'ymGombar, K. ®@. Pymse, H. A. Cesepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmumel m cxeMbl: «Pa3gensl sxonormm», «Metoasl sKojaoTHn», «Cxema
MOHHUTOPHHIA OKPYKAIOLIEH CPeabD.

JlaGopaTopHas pabora «Byuenue METO/IOB HKOJIOTUYECKUX
HCCJICIOBAHUI.

Tema 7. Opranusmsl u cpea o0OUTaHUA

Dkosiornyeckue (HakTopbl U 3aKOHOMEpPHOCTH MX AeiictBus. Kinaccudukarms
HKOJIOTUUECKUX (PAKTOPOB: aOMOTHYECKUE, OMOTHUYECKUE, aHTpomoreHHbie. OO0mue
3aKOHOMEPHOCTH JEHUCTBUS 3KoJorndeckux ¢akrtopoB. I[lpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTh. ODBPUOMOHTHBIE W CTCHOOHMOHTHBIE
OPTaHU3MBI.

Abuotnueckue ¢akropel. CBer Kak »3kosiornyeckuid (dakrtop. [lelcTBue
pPa3HBIX YYacCTKOB COJIHEYHOIO CHEKTpa Ha OPraHU3Mbl. DKOJOTUYECKHE TPYMIbI
pacTeHMid M >KUBOTHBIX IO OTHOIIEHUIO K cBerTy. CurHampbHasi poJib CBETa.
DOTONEPUOAU3M.

Temneparypa kak »dkojorudeckuid Qakrop. JlelicTBue Temmeparypsl Ha
opranu3Mbl. [IOMKMIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak »skojormueckuidl (axrtop. Ilpucnocobnenuss pacreHuil K
noJiiep>kanuio BojiHOTO Oamanca. Kiaccudukamust pacteHuil 1Mo OTHOIICHHIO K
BoJie. [Ipucnoco6ieHnst JKUBOTHBIX K U3BMEHEHUIO BOJIHOTO PEXUMA.

Cpenpl oOuTaHusi OpraHU3MOB: BOJIHAs, HAa3eMHO-BO3JAYIIHAs, MOYBEHHasd,
ryOWHHAsT ~ TOJAMNOYBEHHAS, BHYTpUOpTaHU3MEHHAsd.  DU3UKO-XUMHUYECKHE
0COOCHHOCTH cpel OoOuTaHus OpraHu3MoB. [IpucnocoOneHHs OpPraHU3MOB K
KU3HU B Pa3HbIX CpeJlax.

buonornueckue putmbl. BHemHune u BHyTpeHHHE pUTMBL. CyTOYHBIE U
rOJIMYHbIE PUTMBL [IpUCTIOCOOGIEHHOCT, OPTraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUW JKU3HH.

Kusznennoie ¢Gopmbl opranuzMoB. llonstue o KuzHeHHOU (opMme.
Kusznennoie popMbl pacTeHUil: nepeBbs, KyCTaApHUKH, KYCTAPHUYKHU, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIE (HOPMBI >KUBOTHBIX: THUIPOOUOHTHI,
reoOUOHTHI, a3pOoOMOHTHL. OCOOCHHOCTH CTPOCHHS U 00pa3a KU3HHU.

buotnueckue bakTopsbl. Bunbl OMOTHUYECKHUX B3alMO/IEMCTBUI:
KOHKYPEHIIMSI, XUIIHUYECTBO, cuMOuno3 u ero ¢gopmel. [lapasutusm, koomeparus,
MyTyalIu3M, KOMMEHCaIn3M (KBapTHPAHTCTBO, HaxjeOHM4YecTBO). Herpoduueckue
B3auMoJiecTBusl  (Tomumyeckue,  dopuueckue, ¢daOpuueckue).  3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUI Uil CYILIECTBOBaHHWS OpPraHU3MOB B Cpeje
obutanus. [IpUHIIMTT KOHKYPEHTHOTO HCKJIIOUEHUS.

JdemMoHcTpannu

Tabmuupl U cxeMbl: «Jkojiornyeckue (akTopb», «CBETOBOW CIEKTpY,
«IKOJOTUYECKHE TPYIIbl KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIC JKHUBOTHBIE», «DHU3HOIIOTUYECKUE aJanTaiuu
KUBOTHBIX», «Cpenpl o0oOWTaHUS OPraHU3MOBY», «DBHOJOTHYECKHE PUTMBDY,
«Kuznennole  ¢GopMbl  pacTeHmit», <«OKusHeHHbIe  (OPMBI  KHUBOTHBIX»,
«JKOoCcHUCTeMa HIUPOKOJUCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOWHOTO Jecay, «llernu
NUTaHUs», «XunHu4ecTBo», «llapasutusm», «KoHkypeHuus», «CumoOno3y,
«KommeHcanmzm».

O6opynoBanue: repOapuuM pacTeHUl W IKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSIHUIO PA3JIMYHBIX OJKOJIOTMYECKUX (PaKTOpPOB, TepOapuu CBETOJIFOOUBBIX,
TEHEMOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOUBBIC, TEHETIOOMBBIE U
TEHEBBIHOCTMBBIE KOMHATHBIE PACTEHUS, TepOapuu M KOJUICKIUH TEIUIOTIOOUBBIX,
3UMOCTOMKUX, MOPO30YCTOWYUBBIX pPACTEHMM, Uydesia NMTUI[ U 3BEpel, repOapuu
pacTeHuii, OTHOCAMUXCS K rurpoduram, kcepodurtam, me3oduraMm, KOMHATHBIC
pacTeHusl JTaHHBIX TPYII, KOJUIEKIIMHU >KHUBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpelax,
repOapuu M KOJUIGKIIMM PACTEHUH ¢ IKUBOTHBIX, OOJAJalOIIUX YepTaMu
NPUCIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBHWA KU3HH, TepOapuu U
KOJUIEKIIUM PACTEHUH W JKUBOTHBIX PAa3JIMYHBIX KU3HEHHBIX (HOPM, KOJUIEKIHU
KUBOTHBIX, YJACTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi pabora «BbisiBICHHE NPUCTIOCOOJIEHUIT OPTraHU3MOB K
BIIUSIHUIO CBETa».

JlaGopaTopnas pabGora «BbIsiBIeHHE TPUCIOCOOJCHUA OPTAaHU3MOB K
BIIUSTHUIO TEMIIEPATyphI».

JladbopaTopnasi padoTra «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHUU U3
Pa3HBIX MECT OOUTAHUSI.

Tema 8. IkoJ10rUsA BUIOB M NOILYJIAMH

DKOJIOTUYECKHE XapaKTePUCTUKU i nacie [omynsiuus KaK
ouonornyeckas cucreMa. Posib HEOAHOPOIHOCTU Cpefbl, PU3NYECKUX OaphEPOB U
ocoOeHHOCTEN OMOJIOTUH BUIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiii.  OCHOBHBIE TIOKA3aTelNW MOMYJSIUU: YHUCICHHOCTh, IUJIOTHOCTD,



BO3pacTHasi M T1OJIOBAasl CTPYKTypa, pOXKIAeMOCTh, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPAIHSL.

DKOJIOTUYECKasi CTPYKTypa mnomyisinuu. OIlleHKa YUCICHHOCTH MOMYJISIIUY.
JIlnHamuka nonmyysinuu U €€ peryysiiusA. bHOTHUYECKMM NOTEHUHUAN MOIYJISLIHH.
MoaenvpoBanue AUHAMUKHU NOMyJauu. KpuBble pocTa YMCIEHHOCTH MOMYJISLUU.
KpuBbie BbDKUBaHMS. Perymsiusi 4YHCIEHHOCTU TMOMYJAIMM: poJib (PaKTopoB,
3aBUCSUIUX U HE 3aBUCAIIMX OT IJIOTHOCTU. DKOJOTUUYECKUE CTPATEruu BUAOB (I- 1
K-ctparerun).

[lorstne 00 »KoJorMueckod HuiIe Buaa. MecTtooOutanue. MHoromepHas
Mozenb dKosormdeckon Humum Jx.M. XaruumHcoHa. PasMepsl 3KOJIOTHYECKOU
Humy. [loTeHnmanbHas M peann3oBaHHAs HULIU.

Bung kak cucrema mnomynsiiuil. Apeansl BUIOB. BuUIbl U MX >KU3HEHHBIC
CTpaTeruu. JKOJOTHUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEIECHHS W MHIpaluid JKUBOTHBIX. buonormueckue
VWHBA3UU YY>KEPOJHBIX BUIOB.

JdemoHcTpaumuu

[TopTper: Ix. . XaTynHCOH.

Tabmuiel u  cXeMbl:  «JKOJIOTUYECKUE XapPAKTEPUCTUKU  TMOMYJISIITUNY,
«lIpocTpaHCTBEHHas  CTpyKTypa  mnomymamuu»,  «Bo3pacTHele  mUpamubl
nonysanmum»y, «CKOpOCTh — 3aceNeHusi MOBEPXHOCTHM  3€MJM  Pa3IMYHbIMU
oprannm3mamm», «Mopenp 3konorndeckor Humu k. M. XaTunHcoHay.

OOGopynoBanue: repbapun pacTCHUN, KOJUICKIIUUA KUBOTHBIX.

JlaGopaTopnas  pabora  «lIpucmocoOneHuss ceMsH  pacTeHHd K
pacceneHuIo.

Tema 9. JxkoJiorust co001ECTB. IKOJOTHYECKHUE CHCTEMBbI.

CooOmiectBa opraHu3mMoB. buoneHo3 u ero crpykrypa. CBsizm Mexay
OpraHu3MaMu B OMOIICHO3E.

OxocucrteMa kak OTkpbiTas cucteMa (A. k. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpraHU3MOB B DJKOCHUCTEME: TMPOIYIECHTHI, KOHCYMEHTBI, PEIYyIlECHTHI.
Tpoduueckue ypoBHH. Tpoduueckue 1enu U ceTh. AOUOTHYECKHUE OJOKHU
skocucteM. [IouBbl U Uikl B 3kocucTeMax. KpyroBopoT BelIeCTB U MOTOK SHEPTHUH
B 9KOCHUCTEME.

OcHOBHbIE ~ TMOKa3aTeld  JKOCUCTeMbl.  buomacca ©  NOpOAYKIMS.
DKOJIOTUYECKHE MHPAMUJIBI YUCel, 0MOMACChl U SHEPTHUH.

HHunamuxa sxocucmem. Kamacmpodghuueckue nepecmpoiixu. Daykmyayuu.
HampaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. IlepBuuHble u
BTOPUYHBIE CYKLIECCMM W UX MPHUYHUHBL. AHTPOINIOTEHHBIE BO3JCUCTBUS Ha
cykneccud. KinmmakcHoe cooOiiectBo. buopaznoodpasue u moaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpupoHbie SKOCUCTEMBI. JKocucmemvl 03Ep U peK. IKocucmemvl Mopell U
oKeano8. IKocucmemvl myHop, 1eco8, cmeneu, NyCmblib.

AHTpPONIOreHHBIE JKOCHUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuus
MEXy aHTPOTIOTE€HHBIMU U MPUPOJIHBIMU IKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [oponackas
bnopa u dayna. CuHaHTpomnu3alMs TOpOJACKOM (dayHbl. buonormyeckoe u
X0351ICTBEHHOE 3HAYEHUE arpo’KOCUCTEM M YPOOIKOCHUCTEM.

3aKkoHOMEpPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJEHCTBUN OPraHU3MOB B
IKocHUCcTeMax. Poib kackaonoeo spgexma u 6u006-30upukamopos (Kiouesvlx
6u008) 6 @hyHKyuonupoganuu dxkocucmem. llepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXHBIMUA DKOCHCTEMAaMU. Y CTOMYUBOCTb OPraHU3MOB, IOIYJSILAA U 3KOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOTIOTECHHBIX BO3CHCTBUI.

Mexanuzmwi 8030eticmeus 3QepA3HeHUll  pA3HbIX munos Ha
CYOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KONO2UYECKO20  HOPMUDOBAHUS  AHMPONO2EHHO20  8030€UCMEUs].
MeToa0510THsI MOHUTOPHUHIA €CTECTBEHHBIX M @HTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpaumuu

[loptper: A. JIxk. Tencnu.

TaOmuib! " CXEMBI: «CtpykTypa  OHOIIEHO3a», «Jxocucrema
IIMPOKOJIMCTBEHHOTO Jeca», «IKOCHCTeMa XBOWHOTO Jeca», «DyHKIHOHAIbHBIC
Tpynmnbl OpTaHU3MOB B JKOcUCTEME», «KpyroBopoT BEIIECTB B HKOCHUCTEMER,
«llenmu nutanus (mMacTOMILHAS, AETPUTHAsS)», «IKOJOTUYECKAasT MUpaMHUaa YUCEID»,
«IKoJloTHYECcKasi MUpaMuaa OuomMacch», «IKOJIOTHUECKas NUpamMuja SHEPTUN»,
«O0pazoBanue 6osiotayn, «llepBuunas cykneccus», «BoccraHoBieHnue jeca mnocie
noxkapa», «JKocucTeMa 03epa», «ArpoieHos», «KpyroBopoT BeliecTB W IMOTOK
SHEpPruu B arpoueHo3ey», «lIpumepsl ypOoskocucTeM.

OOGopynoBanue: repdapuu pacTeHU, KOJUIEKIMM HACEKOMBIX, Yy4esa MTULl U
3Bepeil, repOoapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBapUyM Kak MOJEib
9KOCHUCTEMBI.

IIpakTuueckas padora «/3yyeHue u onucanue ypOOIKOCUCTEMBD».

JlabopaTtopnasi paGora «ByueHue pazHOOOpa3us MEJKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX YKOCHUCTEMAX).

IKeKypcusi «IKCKypCHsi B TUIIUYHBIN OnoreorieHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJOJbHBIA WM MOWMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKeKypcusi «IKCKypcHsi B arpodKocucTeMy (Ha MOJe WM B TEIUIMYHOE
XO03SIMCTBO)».

Tema 10. Buocdepa — rimodanbHas IKOCHCTEMA

buochepa — oOmennanerapHas o0OoJjouka 3eMJd, TIZI€ CYIIECTBYET WU
CyIIIeCTBOBaJIa >KM3Hb. Pa3BuTHE mnpejcTaBieHuil o 6mocdepe B Tpyaax I. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6mactu 6uochepsn! u e€ cocras. JKupoe
BelIeCTBO Orochepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHocTH O6nochepsl Kak
robalbHOM 3K0CcUCTeMBbl. J{uHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl
BELIECTB M OMOTEOXUMHUYECKHE LHUKIBI (yriaepoja, a3oTa). PUTMUYHOCTh SIBICHHIMA
B Onocdepe.

3onanbHOCTh Ouocdepnl. I[lonstue o Ouome. OCHOBHBIE OMOMBI CYIIIM:
TYHJIpa, XBOWHBIC Jieca, CMEIIIaHHbIE W IITUPOKOJMCTBEHHBIC Jieca, CTEMNH, CABaHHEI,
MYCThIHU, TPOTIMYECKHUE Jieca, BHICOKOTOPhs. KimMar, pacTUTENbHBIN U KUBOTHBIM
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIMS KUBBIX CUCTEM, OLIEHKA X PECYpPCHOTO MOTEHIMAa U
ounochepHbIX (HYHKIHHA.

JdemMoHcTpauuu

[loptpersl: B. WM. Bepnaackuii, 3. 3tocc.

Tabmuuer u cxembl: «l'eochepsr 3emmm», «KpyroBopot azota B mpupojie»,
«KpyroBopot yrnepona B mnpupoie», «KpyroBopoT Kuciopojia B MPUPOAEY,
«KpyroBopot BoIbl B mnpupojie», «OCHOBHbIE OMOMBI cyiiny», «Kimmarudeckue
nosica 3emum», «Tynapay, «Taiira», «Cmemannbsii necy, «llupokoaucTBeHHBII
aecy», «Cremnby, «CaBanHay, «llycteiHsay, «Tponudeckuil jgecy.

OOopynoBanue: repOapun pacTEHUN pa3HBIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YesroBek M OKpY’KaoIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMpUYUHBL Bo3zjeiicTBue uenmoBeka Ha
ouochepy. 3arpszHeHue BO3AyIIHON cpeabl. OxpaHa BO3ayxa. 3arpsi3HEHHC
BOJHOU cpenbl. OxpaHa BoAHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3mMeHeHue kimuMara.

AHTPOTNIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM WU KUBOTHBIM Mup. OxpaHa
PACTUTENLHOTO M >KMBOTHOTO MHpa. OCHOBHBIE NPHUHIMIIBI OXPaHbl MPUPOJBL.
Kpacubie xnurun. Oco6o oxpansieMble mnpupoansie Teppuropun (OOIIT).
boranudeckue cajbl ¥ 300JI0THUECKHE TTApKH.

OCHOBHbIE TPUHIMIIBI YCTOWYMBOIO pPAa3BUTHUA YEJOBEUYECTBA M MPUPOIBL
PanmonanbHO€  OpPHUPOJONOJIL30BAaHME W COXpaHeHHe  OMOJIOTUYECKOIo
pazHooOpasus 3emau. OOmMEe 3aKOHOMEPHOCTU TJOOAIBHBIX 3KOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3UCA U €r0 BEPOSTHBIC MOCIEIACTBUS.

Pa3Bute METOMOB MOHUTOPHMHIa Pa3BUTUS  OMACHBIX  TEXHOTEHHBIX
npoueccoB. Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaioujeli u
KOHKYpeHmocnocobHot sHnepeemuxe. buonoeuveckoe pasnoobpa3sue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusanowue O00CmMyn K
uHopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. (OcHoGbl



sKopeabuIumayuyu dKocucmem U Ccnocooos 60opvbbl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvlx IKOCUCTEM.

JdemMoHcTpaumuu

Tabmuupt  u  cxembl:  «3arpsisHeHHe  aTMocdepbl»,  «3arpsi3HeHue
runpochepb», «3arpsasHeHue nouBb, «llapHukoBwii  3ddexT», «Ocobo
OXpaHsieMble PUPOJIHbIE TEPPUTOPUNY, «MOJIEIH YIPaBIIEMOTO0 MHUPay.
OOGopynoBanue: ¢dortorpadhun OXpaHIEMbIX pacTeHUM U XUBOTHBIX KpacHoit
kuuru Poccuiickont ®enepanuu, KpacHor KHUTHM pervoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPEJHEI'O OB ET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBimuBaer TpeOOBaHHUA K pe3yJbTaTaM OCBOCHHS
00yJaronMMHUCs TPOTPpaMM  CpeIHero oOmero o0pa3oBaHUsA: JIMYHOCTHEHIE,
METaNpeIMETHBIE U MPEAMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJILTAaTOB OCBOEHUSI MPOTPaMMbl MO OHUOJIOTHH
BbIJICJICHBI CIIEAYIOLIUE COCTABJISIIOUIME: OCO3HAHHE OOY4YaroIIMMUCS POCCHUCKOM
IrPpaXXTaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINPEACNICHUIO, Haluyue Momueayuu K oOydeHHI0 OuoJoTHuw,
yeneHanpasieHHoe paszsumue BHYTPEHHUX YOEXKIECHUW JMYHOCTM Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUN pPa3BUTHS OHOJOTUYECKOTO
3HAHUS, 20MOGHOCHb U CNOCOOHOCHb O0YUYAIOIINXCS PYKOBOJCTBOBATLCSA B CBOEH
NEeSITETbHOCTA [IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, MPUCYIIAMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauuyue  NPABOCO3HAHUSA  DKOJOTHUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb 1IEITN U CTPOUTD KUZHEHHBIC TJIaHbI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI MO OMOJIOTHH JIOCTUTAIOTCS
B E€IUHCTBE Y4Ye€OHOM U BOCHIUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUWCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IEHHOCTSIMU, MPUHATHIMU B OOIIECTBE NpaBWIAMH U HOPMaMHU
MOBEJICHUSI M CHOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUSl, CaMOBOCIUTAHUA U
CaMOpPAa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MaTPUOTH3MA U
YBAXEHUS K 3aKOHY W MPABOMOPSJKY, YEIOBEKY TpyAa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOTO YB@)XKEHUS, OEPEHKHOTO OTHOIICHUS K KYyJIbTYpHOMY HACIEAUI0 H
TPaIMIMSIM MHOTOHAIMOHAIBHOTO Hapoja Pocculickoit depepanuu, NpUpPOE U
OKpY’KaIoIIe cpeje.

JIudHOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHOro mpeamera «buonorusy
JIOJDKHBI OTpa)xaTh TOTOBHOCTh M CIIOCOOHOCTh O0YUYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOMN IIEHHOCTHBIX
OpUEHTALMM,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKJCHHH,  COOTBETCTBYIOIIUX
TPAIULIMOHHBIM I[IEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, pPaCIIMPEHUE >KUZHEHHOTO
OIbITA W ONbITA JICSITEILHOCTH B MNPOLIECCE peau3alid OCHOBHBIX HAIpPaBJICHUM
BOCIIUTATENLHON AEATENLHOCTH, B TOM YMCIIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOHN MO3UIIMKA OOYYaIOMIETroCsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUMCKOTO OOIIECTRA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKEHHUE
3aKOHA U IIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW NESITEIBHOCTH TMIPU CO3JaHUU
y4eOHBIX TMPOEKTOB, PEIICHUM YYEOHBIX W TO3HABATEJIBHBIX 33J1a4, BBHITIOJHECHUH
OMOJIOTUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO 110 OTHOIIEHHIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBaTh B CBOUX JEHUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3sHBIMU YOEKJICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TMPOILECCE COBMECTHOTO BBINOJIHECHUS
y4eOHBIX, TO3HABATEIBHBIX H  HCCJICMOBATEIBCKUX  3a/lady, YBAXUTEIHHOTO
OTHOILIEHHUS K MHEHUIO ONMOHEHTOB MpH OOCYXJAEHHH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJICPIKAHMS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM IESTEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOUN rpaK1aHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUS K CBOEMY HAapOJy, YYBCTBA OTBETCTBEHHOCTH IIEPE.l
Ponunol, ropmoctu 3a CcBOM Kpal, CBOIO PonuHY, CBOW S3BIK W KYJIBTYpY,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapojaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMSTHUKAM MPUPO/IbI,
NOCTXEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUIX, TPYIE;

CIOCOOHOCTh OLIEHUBATh BKJAJl POCCHUICKUX YUY€HBIX B CTAaHOBJICHHUE U
pa3BuUTHE OWOJIOTMH, TIOHMMAHUSA 3HA4YEHUS OHWOJIOTMM B TI03HAHUM 3aKOHOB
MPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

uzeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHHMIO W 3amute OTedecTBa,
OTBETCTBEHHOCTh 3a €r0 CYIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHE TYXOBHBIX IIEHHOCTEW POCCUICKOTO Hapo/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBECHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 M TIPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJa/la B MOCTPOCHUE YCTOMUYUBOTO OyMyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TNPUHATUS LEHHOCTEH CEMEMHOW JKW3HM B COOTBETCTBUHM C
TpaguusaMu HapoaoB Poccuu;

4) 3¢TeTU4ECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYy/Aa, OOIECTBEHHBIX OTHOIICHHI;

MMOHUMAaHHUE SMOLMOHAIBHOTO BO3JCUCTBUA KUBOW MPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAaMOBBIPQXEHHIO B Pa3HbIX BHUIAX MCKYCCTBA, CTPEMJIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOH JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUS, (POPMHPOBAHMA KYJIbTYPbl 310POBbS U
IMOLUMOHAJIBHOTO 0JIATONOJIYUMSI:

NOHUMAaHUE U pealu3alus 3J0pOBOro u 0e3omacHoro o6Opasza KU3HU
(3mopoBoe  mMTaHUE, COOJIOJEHHWE  TUTMEHUYECKUX TMpaBWI U HOPM,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUH W OTHAbIXa, pEryjsipHas (Quznyeckas
AKTUBHOCTBH), OEpPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DH3UUECKOMY M MCUXUYECKOMY 370POBBIO;

NOHMMAaHWE [IEHHOCTH TMPaBWI HMHIUBUAYAIBHOTO U  KOJUIGKTHBHOTO
0€301acHOTr0 MOBEJCHUSI B CUTYAIUSIX, YIPOXKAIOUIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUE TOCJICJICTBUNA M HEMPUATHS BPEIHBIX NMPUBBIUEK (YHMOTPEOJICHHS
QJIIKOTOJIs1, HAPKOTUKOB, KypeHUs);

6) TpyA10BOI0 BOCIIMTAHMSA:

TOTOBHOCTb K TPY/y, OCO3HAHUE IICHHOCTHU MAacCTEPCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHBHOM JEATEIIBHOCTA TEXHOJOTUYECKOM W COLMAIIBHOU
HaIpPAaBJIEHHOCTH, CHOCOOHOCTh HWHUIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHSITh TaKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3IuuHbIM chepaM MpodhecCHOHAILHON NESITEIIbHOCTH, YMEHHUE
coBeplIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccu U Pealn30BBIBATH
COOCTBEHHBIE >KU3HEHHBIC TUIAHBI,

TOTOBHOCTh W CIHOCOOHOCTh K OOpa30BaHUI0O W C€aMOOOpa3OBaHHMIO Ha
MPOTSIKEHUH BCEN KU3HU;

7) 3K0JIOTM4€CKOI0 BOCTIMTAHUS:

HKOJIOTUYECKU 1EJeCO00pa3Hoe OTHOIIEGHHWE K TMPHUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIICHHE YPOBHS JKOJIOTMUECKOW KYJbTYphl: MNPUOOpPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM UX BO3MOXHBIX TOCIEACTBUI I
OKPYKAIOILEN CpEebI;

OCO3HaHUE TIO0ATBHOIO XapakTepa 3KOJIOTMUECKHX MpoOjeM U MmyTed HxX
pelIeHus;

CIIOCOOHOCTh  HMCTOJIL30BaTh MpUOOpETaeMble TPH H3YYCHUH OHOJIOTUH
3HAHUA W YMEHUS T[PU PELIEHWH MpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM
OPUPOJIONIONb30BaHUEM  (COONIOICHHE  MPaBWI  TMOBEAEHUS B MPUPOJE,
HAIlpPaBJICHHbIX HAa COXPAHEHHME pABHOBECHS B HSKOCUCTEMAX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOChEpHI);

AKTUBHOE  HEMPUATHE  JICMCTBHM, TMPUHOCIIIUX BPEId  OKpYKaroIeh
OPUPOJIHON cpelie, YMEHHUE MPOTHO3MPOBATh HEOJArOMPUSITHBIE 3KOJOTHUYECKHE
MOCJICZICTBUS MPEANPUHIUMAEMBIX TEHCTBUN U MPEAOTBpaIlaTh UX;



HAIMYUE PA3BUTOTO SKOJOTUYECKOTO MBIIUICHHUS, YKOJOTUYECKON KYJIBTYpHI,
OTIbITa JeSITeTbHOCTH IKOJIOTUIECKOH HAMPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSI MMH B IIO3HABATEJIbHOW, KOMMYHHKAaTHUBHOW W COLMAIBHOM
NPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU JEATETbHOCTU DKOJIOTHYECKOM
HaMpPAaBJIEHHOCTH;

8) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

c()OpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOUN MPaKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M YHUTATENILCKOM KYyJBTYpbl KaK CpeACTBa
B3aUMOJICHCTBUS MEXKIY JIIOJbMU U MO3HAHUS MUPA;

NOHUMaHWe crenuuKky OWOJIOTUM Kak HayKd, OCO3HaHMS €€ poiu B
GbopMUPOBAHNN PAIMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IEJIOCTHOTO
npeacTaBieHus: 00 OKpYyXKarolleM MHpEe KaK O €IMHCTBE MPUPOJbI, YeIOBEKa U
oO1iecTBa, B TMO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHHH MpoosieM
COXpaHEHMs] IPUPOJIHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYUMOCTH OMOJIOTMU JIi COBPEMEHHOW IMBWJIM3ALIUU:
obOecrieueHrsT HOBOTO YPOBHSI Pa3BUTUS MEIUIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  peIlaTh  PEeCcypCcHble  MpoOJIeMbl  pa3BUTHUS
YeJI0BeuecTBa, MOUCKA MyTeH BBIXOJa M3 MIOOANBHBIX 3KOJIOTHYECKUX MPOOIeM U
obecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAILHOMY
WCTIOJIb30BAHUIO TIPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aUHTEPECOBAHHOCTh B TMOJYYEHUH OWOJOTMYECKMX 3HAaHUU B IEIIX
MOBBIIICHUST  OOIIEH  KyJIbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAIBHOM TPaMOTHOCTH OOydaromuxcs, GopMUpyeMoit
pU U3y4YeHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB IO3HAHUS, WCIOJIb3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIIOJB30BaTh TOJy4yaeMble 3HAHWS U1 aHalu3a W
OODBSICHEHUSI SIBJICHUN OKPY’KAIOIIEr0 MHUpa M MPOUCXOMASIINX B HEM H3MEHEHH,
yMEHHE JieJlaTh OOOCHOBAHHBIC 3aKIIIOYEHUSI HAa OCHOBE HAy4YHBIX (DaKTOB H
UMEIOIINUXCSI JAHHBIX C IEJIbI0 TOJIyUYE€HHUsI I0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BaTh OWOJIOTUYECKUE 3HAHUS IS
petieHust npo6seM B peaibHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE IIEHHOCTH HAYYHOM [EeATENTbHOCTU, TOTOBHOCTH OCYIIECTBIISIThH
IPOEKTHYIO U UCCIEI0OBATENbCKYIO IESITEIbHOCTh MHANBUAYAJIbHO U B IPYIIIIE;

TOTOBHOCTH W CIIOCOOHOCTH K  HEMNpPEephIBHOMY  OOpa3oBaHHIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOrMH B
COOTBETCTBUU C KMU3HECHHBIMU TOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIbTATDBI

MeranpeameTHbie pe3ysibTaThl OCBOEHUS ydeOHoro mnpeamera «buomorus»
BKJIIOUAIOT: 3Ha4yuMble g (HOPMHUPOBAHHMS MHPOBO33PEHUSI OOydaronIuXcs
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaKArOIIHE
[EIOCTHOCTh HAYYHOW KapTHUHBI MHpa H cHermuduKy MeToa0B TO3HAHUSA,
UCMOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPTHs, SIBIIEHUE, MpPOIlece,
CUCTeMa, HAy4YHbIM (PaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJCHHWE,  W3MEpPEHHEe,  OKCIEPUMEHT U JIpyTHe);
YHUBEpCAJIbHBIE ~ ydeOHBbIE JIEHCTBUS  (TO3HABATENbHBIE, KOMMYHHKATHBHEIC,
pEryJIATUBHbIE), obecrieurBaroIme dbopmupoBanue (GyHKIMOHATBHOU
rPaMOTHOCTA ¥ COLMAJIBbHOM  KOMIIETEHIIMA  OOYy4YaloluXCs; CIOCOOHOCTH
00yyJaromuxcs HCIOJIb30BAaTh OCBOEHHBIE MEXKTUCITUTUTNHAPHBIC,
MUPOBO33PEHUYECKUE 3HAHWS M  yHUBEpCajbHble y4uyeOHble JCHCTBUS B
MTO3HABATEIBHON W COLMAIBHOW TPAKTHUKE.

B pesynbrare wu3ydeHuss OHOJOTMM Ha ypPOBHE CpeAHEro oOIIero
oOpaszoBanusi y oOydaromierocs OyayT chOpMHUPOBaHBI  IO3HABATEIIBHBIC
YHHUBEpCaJIbHbIE y4eOHbIE NEUCTBHSI, KOMMYHUKATUBHBIE YHUBEPCAIbHbBIC yueOHbIC
JEHCTBHS, pETyISTUBHBIC YHHBEpCaJbHbIE Yy4YeOHBIC JCHCTBHS, COBMECTHAs
e TeIbHOCTb.

MerarnpeameTHbie  pe3yabTaThl OCBOEHHUS TPOTPAMMBI  CPEIHEro OOIIEero
00pa3oBaHus JOJDKHBI OTPAXKATh:

Ogiagenue YHUBEPCAJIbHBIMH y4eOHbIMU NMO3HABATEJIbHbIMH
AeHCTBUAMMU:

1) 6a3oBbIe JJOrHYeCKHE TeCTBUS:

CaMOCTOSATEIbHO  (OPMYIHMPOBAaTH M aKTyalM3upoBaTh  MpoOiemy,
paccMarpuBarh €€ BCECTOPOHHE;

UCMOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTUYECKOTO MHBIIIJICHHS
(aHanmu3a, cUHTE3a, CpPABHEHMSI, KJacCU(pUKALUU, 0000IIEeHNs ), PACKPBIBATH CMBICI
OMOJIOTHYECKUX TIOHATHUN (BBIIETSATh WX XapakTepHbIC MPHU3HAKH, YCTaHABJIMBATH
CBSI3M C IPYTUMU MOHATHUIMU);

OTNpENENATh IeNI  JIeATeNbHOCTH, 3a7aBas TMapaMeTpbl U KPUTCPUH HX
JTOCTHKEHHSI, COOTHOCUTD PE3YJbTAThl JAEITEIHLHOCTH C TIOCTABICHHBIMH IIENISIMU;

UCMOJIb30BaTh OWMOJIOTMUECKUE TMOHATHS JJisi 00bsiCHEHUs! (PAKTOB U SIBIICHUI
KUBOU TIPHPOJIBI;

CTPOUTH JIOTUYECKUE pACCY)KIEHUS (MHIYKTHBHBIC, JCIYKTHUBHBIC, IIO
AHAJIOTUH), BBLIBISITH 3aKOHOMEPHOCTH M TMPOTHBOPEYUS B pPaccMaTPHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUCHUS;

PUMEHSTh CXEMHO-MO/IeTTbHBIE cpencTBa TUTST NPE/ICTaBIICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOIICHHA B HM3y4yaeMbIX OMOJIOTMYECKHMX OOBEKTax, a



TakKe  MPOTUBOPEUYUH  Pa3HOTO  POJd,  BBIIBJICHHBIX B Pa3IMYHBIX
uHGOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUIAH PEUICHUS MPOOJEMBbI C y4ETOM aHaIM3a MMEIOITUXCS
MaTepUabHBIX U HEMaTepUaJbHbIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU TOCIEACTBUMA JEITEIHHOCTH;

KOOPJAMHUPOBATh W  BBIIOJHATH pabOTy B  YCIOBHUSX  PEAJbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOJICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUH XU3HEHHBIX MPOOJeM.

2) 6a30BbIe UCCIeN0BaATEIbCKUE NeiCTBUSI:

BJIIETh HAaBbIKAMHM Yy4€OHO-MCCIIEI0BATENLCKON U MPOEKTHON JeATEeIbHOCTH,
HaBBIKAMU  pa3pelieHuss npoOjeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB PElICHUs MPAKTUIECKUX 3a/1a4, MPUMEHEHHUIO
Pa3IUYHBIX METOJO0B MO3HAHUS;

UCMOJIb30BaTh Pa3lUYHbIE BUABI JCATEIBHOCTH [0 TMOJYYECHUIO HOBOTO
3HaHUS, €ro WHTEepIpeTaluy, NpeoOpa3oBaHMI0 W NPHMEHEHUI0 B y4eOHBIX
CUTYyaIlHsAX, B TOM YHUCIIE TIPH CO3JIaHIH YICOHBIX M COIMATBHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUM MBIIUICHUS, BJIAJETh HAYYHOU TEPMHHOJIOTHUEMH,
KJIFOYEBBIMU TIOHITUSIMHU U METOIaMU;

CTaBUTh M (OPMYNIHUPOBATH COOCTBEHHbIE 3aJadyd B 00pa3oBaTEIbHOMU
NEeSTeTbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISBIISITh TIPUYHMHHO-CJICICTBCHHBIC CBSI3M W aKTyaJM3MpPOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ peIIeHUs, HaXOJHWTh apTyMEHTHI I J10Ka3aTebCTBa
CBOUX YTBEp>KJICHUH, 3a]]aBaTh MapamMeTpbl U KPUTEPUH PEIICHHUS;

aHAM3UPOBaTh TIOJIyYCHHbIE B XOJE€ peUIeHUS 3aJaud  pPe3yJbTaThl,
KPUTHUYECKH OIICHWBATh WX JIOCTOBEPHOCTh, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCTIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJISITh IICJICHANPABJICHHBI TOUCK TIEPEHOCa CPEJCTB U CIOCOOOB
JEUCTBUS B TPO(DECCHOHAILHYIO CPENY;

yMETh TEPEHOCHUTh 3HAHWS B TMO3HABATEIBHYIO M MPAKTHUYECKYIO O0JacTu
KU3HEIEATCITHPHOCTH,

YMETh HHTEIPUPOBATh 3HAHHUSA W3 PA3HBIX MPEIMETHBIX 00JIACTEl;

BBIIBUTaTh HOBBIE WJEH, NpejiaraTh OpUTHHAILHBIE MOAXOIbl U PEIICHHUS,
CTaBUTh MPOOJEMBI U 337]a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ nHpopmanueii:

OPUEHTUPOBATHCA B PA3IMYHBIX UCTOYHUKAX MHPOpMaLUU (TEKCTe Y4eOHOTro
nocoOus, Hay4yHO-TIOMYJSIPHOM  JIUTEeparype, OHOJOTUYECKUX CJIOBapsSX H
CIpaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHETE), aHAIM3HPOBATH



uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (GOPM MPEICTABICHUS, KPUTUYECKHA OIICHUBATH
e€ JJOCTOBEPHOCTh U HETIPOTHUBOPEUUBOCTH;

dbopMyIMpoBaTh 3alpoChl U NMPUMEHATh Pa3IMYHBIE METOJBI MPU TOUCKE H
oTOOpe Ouosormueckoil nHpopmaryu, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX
3a/1ay;

npuoOperaTbh OMNBIT HKCHOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIIEHCTBOBATh KYJIbTYPY aKTHBHOTO HMCHOJB30BAHUS PA3IUYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITeIbHO  BbIOMpaTh  ONTHUMAILHYIO  (opMy  mpeacTaBiICHUS
ouonornyeckoi uHpopmarmu (cxembl, rpaduku, AHUarpaMMbl, TaOJIULbI, PUCYHKU
H Apyroe);

UCIOJIb30BaTh HAYYHBIA SI3bIK B KA4eCTBE CpEICTBAa TpH padoTe ¢
Oouosnornueckod UMHPOpMalued: NPUMEHATh XUMHYECKue, (u3nueckue u
MaTeMaTHYeCKHe 3HAKH M CHMBOJBL, (PopMmynbl, abOpeBHaTypy, HOMEHKJIATYPY,
UCMOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEACTBA
HarJSIAHOCTH;

BJIaJIETh ~ HaBbIKAMM  pACMO3HABaHHUA U 3allUThl  MH(pOpPMALUH,
uHGOPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBiaeHNe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMU J1€HCTBUAMM:

1) o01menne:

OCYIIECTBJISITh KOMMYHHUKAIIUK BO BCEX cdepax *KU3HU, aKTUBHO y4acTBOBATh
B JUAJOre WU JUCKYCCHM TIO CYIIECTBY OOCYXIaeMoW TeMbl (yMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHTEIBHO BBINOJHEHUS IPEAJIaraeMoi
3a/layd, Y4YUTHIBaTh MHTEPECHl M COIJIACOBAHHOCTH IMO3UIMHA JIPYTUX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHblE CpEACTBA OOIIEHHSA, TOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYalluH,
YMETh CMSTYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIIQJICTh PA3IMYHBIMU CIOCOOAMHU OOIICHHSI YW B3aUMOJCHCTBUS, MOHUMATh
HaMEpEeHUs] APYIHX JIIOJEeH, MPOSBISITh YBAXKUTEIbHOE OTHOIIEHHWE K COOECETHUKY
U B KOPPEKTHOU popme (OopMyIUpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKD TOYKY 3PEHHUS C HCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IesiITeJTbHOCTD:

NOHUMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHIUBUIYAIbHOMN
paboTHI IPHU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHUS TPYNNOBBIX (OPM B3aUMOJEHCTBUS NPU PELICHUU Y4eOHOU 3a1a4u;

BBIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHUCTBUM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH KaXI0TO UJicHa KOJUICKTHUBA,



OPUHUMATh  LEIM  COBMECTHOM  NIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAVWHUPOBATh JCUCTBUA MO €€ JOCTHXKEHUIO: COCTaBJISITh IUIAH JICMCTBH,
pacmpenensaTh poyid ¢ Y4ETOM MHEHHM YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIaJa W KaXKJOr0 Y4YaCTHHKAa KOMAaHJIbl B
001Ul pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeyiaraT HOBBIE IIPOEKTHI, OLIEHMBATh MJIEU C MO3WLUMUA HOBU3HBI,
OPUTHHAJILHOCTH, MPAaKTHYECKOW 3HAYMMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATErMUECKOE TIOBEJICHHE B  Pa3IUYHBIX
CUTYalUsIX, IPOSIBIISITh TBOPUECTBO U BOOOPAKEHUE, OBITH UHUIIUATUBHBIM.

OBiaieHne YHUBEPCAJbHBIMH PEryJISITHBHBIMHA 1€ CTBUSIMH:

1) camoopraHnu3anusi:

UCIOJIb30BaTh OWOJIOTUYECKWE 3HAHWS JUIsl BBIABJICHUS TPOOJIEM U HX
pelIieHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBHIOMpATh HAa OCHOBE OWOJOTMYECKMX 3HAHHWM IIeJIEBbIE U CMBICIIOBBIC
YCTAaHOBKM B CBOMX JIEUCTBUSAX M IOCTYNKAax MO OTHOLICHUIO K >KUBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENBHO OCYILIECTBIISITh TMO3HABATEIBHYIO JI€ITENbHOCTh, BBISIBIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33aJja4yu B 00pa30BaTEIBHOMN
JEATEIIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIbHO ~ COCTaBISITh IUJIaH  pEIICHHs MpoOJieMbl ¢ Yy4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOUYTEHU;

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUM;

Jenath OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBIICHUIO IMHPOKOW DJPYIUIMH B
pa3HBIX 00JacTAX 3HAHUM, IOCTOSHHO TOBBIIIATE CBOM 00pa30BaTENbHBIA H
KyJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYallisiM, BHOCUTh KOPPEKTUBBI B JESITEIHHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LEISIM;

BJIQJICTh ~ HAaBBIKAMM  TIO3HABAaTEIbHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOILECCOB, HMX PE3YIbTaTOB U
OCHOBaHMi, HCIOJb30BaTh MNPHUEMBI pediiekcuu sl OLIEHKH CHUTyaluH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBAaTh PUCKA M CBOEBPEMEHHO MNPHHMMATh PEUICHUS M0 HX
CHUKEHUIO;



IPUHUMATh MOTHBBI M APTYMEHTHl JPYTUX NpPU aHAIU3E PE3YJIbTATOB
NEATEIIbHOCTH;

3) npuHsATHE Ce0N U APYTHUX:

NpUHUMATh ce0sl, MOHUMAasi CBOU HEJOCTAaTKU U JOCTOMHCTBA,

IPUHUMATh MOTHBBI M ApPTyMEHTHl JPYIHMX I[PU aHaJIU3€ pPeE3yIbTaToB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTrUX HA OLUIUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUHU IPYTOTO YeJI0OBEKa.

HPEIJMETHBIE PE3YJIbTATDBI

[lpenMeTHble pe3yabTaThl OCBOCHHUS COJEpXKaHUS y4eOHOTO TMpeaMmera
«buomorus» Ha yrayOJI€HHOM YpOBHE OPHUEHTHUPOBAHBI Ha oOecredeHue
npoduwibHOTO  OOydeHuss  oOydvaromuxcss ~ Ouojorud. OHM  BKIIIOYAIOT:
cneruduueckue st OMOJOTUM HAYYHBIC 3HAHUS, YMEHHUSI U CIIOCOOBI ACHCTBUI MO
OCBOEHUIO, MHTEPIpPETAlUU U NMPEeoOpPa30BAHUIO 3HAHUM, BUIBl JEATEIBHOCTU IO
MOJIyYCHHUIO HOBBIX 3HAHMM U MX MPUMEHEHUIO B PA3JIMYHBIX YU4E€OHBIX, a TaKXKE B
peaNbHbIX JKU3HEHHBIX cuUTyalmsx. l[IpenmeTHble pe3yabTaThl MPEICTaBIEHBI IO
rojiam U3y4eHHUs.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUs ydeOHOTO TpenMera «buomorusi» B 10
Kacce NOHKHBI OTPAXKATh:

cOPMHUPOBAHHOCTh 3HAHUM O MeCTe W pOJM OWOJOTUHM B CHUCTEME
€CTECTBCHHBIX HayK, B (DOpMHUpPOBAHHHM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
MO3HAHUM  3aKOHOB  MPUPOJABI W peHleHuH  NOpoOJieM  palloHaIbHOTO
NPUPOJIONIOIB30BAHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH,

BJIQJICHUE  CHUCTEMOM  OHOJIOTMYECKMX  3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATAIOIINE OHOJOTUYECKHE TEPMHUHBI U TOHSATUS (OKU3HB, KJIETKa,
opraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslys, CaMOBOCIPOU3BEICHHE,
HACJIEZICTBEHHOCTh, W3MEHYMBOCTb, POCT M pPa3BUTUE), OUOIOTUYECKHUE TEOPUU
(xnerounast Teopust T. [lIBanna, M. llneiinena, P. BupxoBa, xpoMocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBumoBa — o 1ueHTpax
MHOTOOOpasuss ¥ MPOUCXOXKIEHUS  KYJbTYPHBIX  pPAaCTEHUH),  3aKOHBI
(emnHOOOpA3usi MOTOMKOB IEPBOTO IMOKOJEHUS, PACHICTUICHHUS, YHCTOTHI TaMeT,
He3aBUCUMOro  HacinenoBanuss [.  MeHngensd, TOMOJOTHYECKHX PAIOB B
HACJIECTBEHHOU M3MEHYUBOCTHU H. N Basunoga), [IPUHLATIIBI
(KOMIUIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMU METOJAMH HAyYHOTO TMO3HAHMS, HCIOJIb3yEMbIX B
OMOJIOTUYECKUX UCCIIEJOBAHUSX IKUBBIX OOBEKTOB (OMUCaHUE, W3MEpPEHUE,
Ha0JII0/ICHNE, YKCTIEPUMEHT);



YMEHHUE BBIJICISATh CYIIECTBEHHBIC NMPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTaHU3MOB, B TOM YHCJC
OakTepuii, rpubOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpPraHOB pACTEHUM, IKUBOTHBIX, YEJIOBEKAa, IMPOIECCOB JKU3HEAESITEILHOCTH,
NPOTEKAIOUIUX B OPTaHU3MaX pPacTEHUl, *KUBOTHBIX U YEJIOBEKa, OUOJIOTHYECKUX
MpOIECCOB: OOMEHa BeIIEeCTB (METabo0JM3M), TIPEBPAICHUS] dHEPTUHU, OpOKEeHUs,
aBTOTPO(HOTO U TETepOTPO(PHOTO TUIIOB MUTAHHUA, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeHo03a, ramMeToreHesa, dMOpHOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
Pa3MHOXXEHUS,  WHIUBUIYALHOTO  Pa3BUTHS  opraHu3Ma  (OHTOTeHe3a),
B3aUMO/ICICTBUS T€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO OTOODA;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXK]Y OpPTraHOMAAMHU KIETKH M UX
GYHKIUSIMHA, CTPOCHHEM KIIETOK pa3HbIX TKaHEH HW WX (QYHKIUAMH, MEXIY
OpraHaMHd W CHCTEMaMH OpPraHOB Yy pPACTEHHM, JXMBOTHBIX W YEJIOBEKa M UX
GYyHKIMSIMHA, MEXIY CHCTEMaMH OpPTaHOB M UX (QYHKIMSIMHU, MEXKAY dTarnaMu
oOMeHa BeIlleCTB, dTaraMu KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
STanaMu SMOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTUIIOM H
dbakTopamu cpeabl 0OUTaHNS;

YMEHHUE BBIABISATh OTIUYHUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl JI0Ka3aTelIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEeMaTHUYECKUX TPy,

YMEHHE pemaTh OWOJOTUYECKUE 3aJ]a4M, BBIABISATH NMPUYHHHO -CIIECTBEHHbIC
CBSI3U MEX]y UCCIEAYEMbIMU OMOJIOTMYECKUMH MPOLIECCAaMU U SIBICHUSAMHU, JENIaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3yJbTaTOB;

YMEHHE BBINOJHATH JabOpaTOpHbIE W TMPAKTUYECKHE pPabOThl, COOIIOAThH
npaBwia Ipu padoTe ¢ yueOHbIM U JabOopaTOPHBIM 000PYIOBAHUEM;

yMEHHE BBUIBUTATh THUIOTE3bl, TMPOBEPATh HUX OKCIEPUMEHTAIHHBIMU
cpeactBamu, GOPMYIMPYS Ieb HCCIACIOBAHMS, AaHATU3UPOBATH TIOJyYCHHBIC
pe3ynbTaThl U Je1aTh BHIBOIBI,

YMEHHE ydJacTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKOM paboTe Mo OHOJIOTHH,
DKOJIOTUM U MEJUIIMHE, TPOBOJMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W
NyOJMYHO  TIPEACTABIATH  TMOJYYCHHbIE  PE3yNbTaThl  HAa  yYEHUYECKHX
KOH(DepeHIusX;

yMEHHE OIICHMBATh JTHUYECKUE AaCHEeKThl COBPEMEHHBIX UCCIIEOBAaHUN B
ob6mactu OuoJsioruu u MEIUIIMHBI (KJTOHUpOBAHUE, HCKYCCTBEHHOE
OTUTOIOTBOPEHHE, HAIMPABJICHHOEC W3MEHEHWE T€HOMa W CO3/JaHHWE TPAaHCTEHHBIX
OpTaHU3MOB);



YMEHHE OCYILECTBIATh OCO3HAHHBIM BBIOOp Oyaymied MnpodeccuoHaIbHOMN
NeSATeTbHOCTH B 001acTh OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUINEBOW MPOMBIIIICHHOCTH, YIIyOJISITh TO3HABATEIbHBIN
MHTEpEC, HAMpaBJICHHbI Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYHOIIEW mpodeccuu u
OpOJOJDKEHHE  OMOJIOTMYECKOro  OoOpa3oBaHMs B OpraHU3alUsAX  CPEIHEro
po(EeCCUOHAILHOTO U BBICIIETO 0Opa30BaHMUSI.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS ydeOHOTO mnpenmera «buomorus» B 11
Kaacce NOIHKHBI OTPaXKATh:

cOpPMHUPOBAHHOCTh 3HAHUM O MeCTe W pOJM OHOJOTUHM B CHUCTEME
€CTECTBEHHbIX HAayK, B (OPMHpPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MUpa, B TMO3HAHUM 3aKOHOB MPUPOJBI W PEUIEHUH HKOJOTHYECKUX
npoOJieM dYeloBEYECTBA, a TaKKe B PEIICHHH BOIMPOCOB PAIMOHAIHHOTO
PUPOJIOTIOIB30BaHUSA, U B (DOPMHUPOBAHUM IIEHHOCTHOTO OTHOIICHHS K MPUPOJIE,
00111eCTBY, UETOBEKY, O BKJIAJIe POCCUUCKHX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH,

YMEHHUE BIAJETh CHCTEMOM OHOJOTrMYECKMX 3HAaHUM, KOTOpas BKIIOYAET
ONpeNeNieHUs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIOJAraroumx OHOJOTHYECKUX
TEPMUHOB U TOHATUH (BUA, dKocucTeMa, Ouocdepa), OHOIOTUYECKUE TEOPUU
(aBommoniionHas Teopusi Y. JlapBuHa, cHHTETHUYECKasl TEOPHUSI DBOJIOINH), YICHUS
(A. H. CesepiuioBa — 0 myTax M HampaBlieHusix sBojronuu, B.M. Bepnanackoro — o
ouocdepe), 3akoHbl (reHeTnyeckoro paBHoBecus JIx. Xapnu u B. BaitnOepra,
3apogaeimeBoro cxoncrea K. M. baspa), mpaBmna (mMunumyma HO. JluOuxa,
JKOJIOTMYECKONW MHpPaMUIbl SHEpPruM), runote3bl (rumore3a «mupa PHK» V.
l'un6epra);

yMEHHE  BJaJleTh  OCHOBHBIMHM  METOJaMHU  HAYyYHOTO  IO3HAHWUS,
UCIOJIb3YEMBbIMU B OMOJIOTUYECKUX HCCIEIOBAHUSX KUBBIX OOBEKTOB M 3KOCHUCTEM
(ommcaHue, W3MEpPEHHe, HaOJIOJCHHE, JKCIEPUMEHT), CIIOCOOAMM BBISIBJICHUS H
OIICHKU aHTPOIOTEHHBIX M3MEHEHUI B MPUPOIC;

YMEHHE BBIICIATh CYIICCTBEHHBIE TPU3HAKU: BHUIOB, OHOTEOIICHO30B,
KOCUCTEM U Ouocdepsl, CTAOUIM3UPYIOIIETO, ABMKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOTO otbopa, AJIOMATPUIECKOTO u CUMIIATPUUECKOTO
BU000pa30BaHusl, BIMSHUS JABWXKYIIUX CHJI SBOJIIONMHA HA TEHOMOH] MOIYJISIINY,
MPHUCIIOCOOJICHHOCTH OPTaHM3MOB K Cpejie OOWTaHMsA, YepelIOBaHUS HANpaBICHUN
ABOJIIOIMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHUH B IKOCUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBA3M MEXKAY MPOLIECCAaMU  DBOJIOLIUH,
JOBIDKYIIMMHM CWJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH PAa3JIMYHBIX 3KOCUCTEM H
NPUCIOCOOICHUIMU K HUIM OpTaHU3MOB;

yMEHUE  BBIIBIATH  OTJIMYUTENbHbIE  MPU3HAKU  JKUBBIX  CHUCTEM,
NPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOuTaHus, aOMOTUYECKUX U OMOTHUYECKHX



KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€M  OpraHM3MOB B  COOOIIECTBax,
AHTPONOTCHHBIX U3MEHEHHUI B 9KOCHCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJBb30BaTh COOTBETCTBYIOIIUE apPTyMEHTBI, OWOJOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJMKY JJISl JI0Ka3aTelbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEeMaTHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpellbl OOUTaHUS, €IMHCTBA
YEeJIOBEUECKMX pac, HEOOXOJUMOCTH COXPAHEHUSI MHOToo0pasus BHUIOB H
HKOCUCTEM KaK YCJIOBHS COCYUIECTBOBAHHUS MPUPOIbI U UETIOBEUYECTBA;

yMEHHUE peliaTh OMOJIOTUYECKUEe 3a7auM, BbIIBJIATH MPUUUHHO-CJIE/ICTBEHHBIC
CBSI3U MEX]y UCCIEAYEeMbIMU OMOJIOTMYECKUMH MPOLIECCaMU U SIBIICHUSIMH, JI€JIaTh
BBIBOJIbI ¥ POTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJHATH JAOOPATOPHBIE W MpaKTHYecKHe paboThl, COOJIIOIAThH
npaBuiIa Mpu paboTte ¢ yueOHbIM U JIAOOpATOPHBIM 000PYIOBAHUEM;

YMEHHE BBUIBUTATh THUIOTE3bI, TMPOBEPATh HUX OKCICPUMCHTAIHHBIMU
cpeactBamu, GOpMyIUpys Ielb HCCIACIOBaHMs, AaHATU3UPOBATH IOJYyYEHHBIC
pe3ynbTaThl U JIe1aTh BHIBO/IbI,

YMEHHE ydacTBOBAaTh B Yy4E€OHO-HCCIIEIOBATEIbCKOM paboTe Mo OuOoJoTHUH,
HKOJIOTUM W MEIUIMHE, MPOBOJMMON Ha 0a3e WIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBISATh  TOJIyYCHHbIE  pe3yJdbTaTbl  HAa  YUYCHUYECKUX
KOH(DepeHIusX;

yMEHHE OIEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKJCHUU KU3HU, YEIOBEKa
U 4YeJIOBEYECKUX pac, O MPHUUMHAX, MOCIEACTBUSAX U CIOCOOax MpeaoTBpalleHUS
TI00AIbHBIX M3MEHEHu B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oymymiel mnpodeccrnoHaabHON
NEesTeTbHOCTU B 007acTu OMOJIOTUH, SKOJIOTHH, MIPUPOAO0NOIB30BaHUS, MEIUIIUHBI,
OMOTEXHOJIOTUN, TICUXOJIOTUH, BETEPUHAPHUM, CEIILCKOTO XO3SHCTBA, MHUIIEBON
NPOMBIIIJIEHHOCTH, YIIIyOJNsiTh IO3HABATENIbHBIA MHTEPEC, HANpaBJICHHBIM Ha
OCO3HaHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu U MPOAOJIKEHHE
OMOJIOTUYECKOTO 00pa30BaHUsl B OpPraHM3AIMsIX CPeIHEro MpogeCCHOHAILHOTO U
BBICIIIETO 0OPa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuyecTBo yacos DJIEKTPOHHBbIE
HaumeHoBaHue pa3igesioB U TeM (undposbie)
Ne i/m Kontpoabnpie | IlpakTtnyeckue
NMPOrpaMMbI Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbI pecypesI
1 buonorus kak Hayka
2 JKvBbIe CHCTEMBI U UX U3YYCHHE
3 buosorust kireTku 0.5
4 XuMHu4ecKasi opraHu3anus KJIeTKU 10
5 Crpoenue u GyHKIIUH KICTKH 8
6 OOMeH BelecTB U MpEeBpallleHUe YHEPTHU B 9 1
KIICTKE
7 Hacnencreennas nadopmanus u 9 0.5
peanuzaus e€ B KIETKE
JKU3HEHHDIH UK KIETKHA 6 1
Crpoenue u GyHKIIUH OPTaHU3MOB 17 15
10 Pa3mHoOX€eHME 1 pa3BUTHE OPraHU3MOB 8 1.5
11 I'eHeTnka — HayKa O HACIEACTBEHHOCTH U 5 05
M3MEHYHUBOCTHU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 ['eneTnka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTexHoa0rusa ¥ CHHTETHYECKAsI OMOI0I U 4
17 PezepBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME

102

13




11 KVIACC

KoumnyecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ieJioB U TeM (uudposbie)
Ne ni/m Kontponbnabie | IlpakTnyeckue
MporpamMmsl Bceero oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 3apoxIeHNe U Pa3BUTHE IBOIIOIIMOHHBIX 4
IpeACTaBICHH B OMOJIOTHH
MukpoaBonronus 1 €€ pe3ynbTaThl 14 2
Makpod3Boronust U €€ pe3yabTaThl 6
[IpoucxoxeHue u pa3BUTHE )KU3HU Ha
4 P 8 P 15 15
3emuiie
5 [TporcxoxkaeHre 4eIoBeKa — aHTPOIIOTEHE3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOLICHHSIX
6 OpPraHU3MOB U HaJJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarolllel cpeaou
7 Opranu3msl 1 cpesia OOUTaHHs 9 1.5
8 DKOJIOTHS BUAOB U MOMYJISLHI 9 0.5
Okonorus cooOmecTB. DKOJOTHUECKHE
9 - 12 0.5
CHCTEMBI
10 Buocdepa — rinobanbHas SKOCUCTEMA
11 YenoBek U OKpyKarolas cpeaa 6
12 PesepBHoe Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuyecTBo yacos DJIEKTPOHHBbIE
Ne arTa n¢posBbIe
n/n Tema ypoka Bcero Konrpoabiie | - HpaxTireckue fllayqeﬂnﬂ :)Iﬁl;l‘:lIZOBaTeJILHLIe
padoThI padoThI pecypesI
1 buonorus kak KOMIUIEKCHast HAyKa U Kak 1
4acTh COBPEMEHHOTO 00ILeCTBa
JKuBble CUCTEMBI M X CBOMCTBA 1
VYpoBHEBasi OpraHu3alus )KUBbIX CUCTEM
4 HcTopust OTKPBITHS U U3YUEHUS KIETKH. 1
Knerounas Teopus
MeToasl MONEKYISPHON U KIIETOYHOU
ouonoruu. [lpaktnyeckas padora
5 «M3yuenre MeTo0B KIETOYHOU OMOIOTUH 1 05
(xpomarorpadus, anekrpodopes, '
muddepeHuanbHoe HeHTpUpyrupoBanue,
[TLIP)»
6 XUMHYECKHUH COCTaB KIETKU 1
7 MuHepanbHble BelleCcTBa KIETKH, UX 1
Ouosoruveckast poiib
Opranuyeckue BeIecTBa KJIeTKU — OCJIKH.
8 JlabopaTtopHas pabota «OOHapyxeHue 1 05
O€JIKOB € TIOMOILBIO Ka4eCTBEHHBIX '
peaKuun»
9 CgoiicTBa, Ki1acCupUKAIUA U QYHKIIUU 1

0OEJIKOB




OpFaHI/I‘{eCKI/IC BC€IICCTBA KJIICTKHU —

10
YIII€BOJIBI

11 Opranndeckue BemecTBa KIETKH —

JTUTU B
Hyxneunossie kucnotsl. JJHK n PHK.

12 JlaGopatopnas padota «HccnenoBanwme 05
HYKJIGMHOBBIX KHCIIOT, BBICIEHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOBY»

13 Crpoenue u pynkuuu ATO®. [Ipyrue
Hykieozuarpudocharsr (HTD)

14 CexBenuposanue JIHK. MeTtoabt
T€HOMUKH, TPAHCKPUTITOMHUKH, TPOTECOMUKH

15 MeTobl CTPYKTYPHOU OMOJIOTHH

16 Tunst knetok. [IpokapuoTndeckas kiieTka
CrpoeHue 3yKapuoTHYECKOU KIIETKH.

17 [IpakTuueckas padora «/3ydeHue cBOUCTB 0.5
KJICTOYHON MeMOpaHbD»

18 [ToBepXHOCTHBII anmapar KJIETKH
OnHomeMOpaHHbBIE OPraHOUIbI KJIETKH.

19 [MpakTruueckas padora «3ydenue 05
JIBMDKEHUS ITUTOTLIa3MBI B PACTUTEIIBHBIX
KIJIETKaX»

[TomyaBTOHOMHBIE OPTaHOUIbI KJIETKHU:

20 MUTOXOHAPHH, TUTaCTUABL JlabopaTopHas 0.5
pabota «/ccnenoBanue niazMonnsa u '
JIeTNIa3MOJIN3a B PACTUTEIbHBIX KIETKAX»

21 HememOpaHHbIe OpraHOU/IbI KIETKH

22 Crpoenue 1 QyHKLIHH sApa




23

CpaBHUTeNIbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlabopaTtopHas paborta
«M3ydeHne cTpOCHUS KIIETOK Pa3InIHBIX
OPTaHU3MOB»

0.5

24

ACCUMMUITSAIUS ¥ TUCCUMUIISIUS — JIBE
cTOpoHBI MeTabonu3mMa. Turbl oOMeHa
BemecTB. JIaboparopHas pabora
«M3yueHre KaTaJIuTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMeEpPe aMIIIa3bl WK
KaTaasbl)»

25

@epMEeHTATUBHBIN XapaKTep peaknui
KJIETOYHOTO MeTabonu3ma. JlabopaTtopHas
pabora «3yuenue pepMeHTaTUBHOTO
pacIieryieHus IepOKCHa BOJIOPOIA B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTUBaTOPHI U OENKU-UHTUOUTOPBI

27

ABTOTPOQHBIN TUIT 0OOMEHA BEIIECTB

28

dorocunrtes

29

XeMmocuHTes. JJaboparopHas pabota
«CpaBHeHHe mporieccoB poTocHHTE3a U
XEMOCHHTE32»

0.5

30

AHaspoOHBIC OpraHu3Mbl. Buisl OposkeHusI.
JlabopaTtopHas pabora «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U JIBIXaHHSD)

31

AnpoOHBIC OPTraHU3MBL. JTaIlbl
HEPreTUIECKOro 0OMEeHa

32

DHeprust MeMOpPaHHOTO rPaJJMEeHTa
npoToHoB. Cunrte3 AT®: pabora




npoToHHOU AT®-cuHTAa3b1

33 Peakuuu MaTpuuHOro cCMHTE3a

34 Tpanckpunmus — Marpuunbliil cuaTe3 PHK

35 Tpaucnsius u €€ dTamnbl

36 Komuposanue amunokuciot. Pois
pubocoM B OmocuHTE3e Oenka

37 Opranu3zaiysi reHoMa y MpoKapuoT U
AYKapuoT

38 MoseKyIspHbIC MEXaHU3MBI KCIIPECCHU
T€HOB y 9YKapuoT
Bupycel — BHEKJIETOYHBIE ()OPMBI KU3HU U

39 obOnuraTHbIe mapa3uThl. [IpakTrueckas 0.5
pabota «Co3iaHue MOJeNId BUPYCa

40 BupycHble 3a0051eBaHUS YEIOBEKA,
KUBOTHBIX, PACTCHHUU

41 HanortexHosnoruu B OMOIOTUU U MEIULIMHE

42 Ku3HeHHBIN UK KJIETKH

43 Matpuunsiii cuate3 JJHK
Xpomocowmsl. JIabopaTopHas paboTa

44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpenaparax»

45 JleneHue KJIETKH — MHTO3
Tune! kneTok. KapuoknHes 1 HIUTOKHUHES.

46 JlaGoparopnas padora «HaGmronenue 05
MHUTO32 B KJIETKaX KOHYHKA KOpEIIKa JTyKa '
(Ha TOTOBBIX MUKpOIIpENapaTax)»

47 Perynsuus >kM3HEHHOTO [IUKJIA KJIETOK




48

OpFaHI/IBM KaK €IUHOC 1ICJI0C

Txanu pacrenuit. JJabopatopHas pabota

49 . . 0.5
«M3yuenue TKaHel pacTeHUN»
TkaHM )KUBOTHBIX M YEJIOBEKA.

50 JlabopaTtopHas pabota «/3ydyeHne TkaHen 0.5
KUBOTHBIX»
Opransl. Cucremsl opranoB. JlaGoparopHast

51 pabota «M3yueHue opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tesia OpraHu3MoB

53 JIBuXeHue opraHu3MoB

54 [Tutanue opraHu3MoOB

55 [uTaHMe TO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHAsE CHCTEMa YeJIOBEKa

56 JlpIxaHre OpraHN3MOB

57 JlpIxaHue M03BOHOYHBIX JKUBOTHBIX U
YeJI0BeKa

58 TpaHCIoOpT BEeLECTB y OPraHU3MOB

59 KpoBeHocHas cucrema No3BOHOYHBIX
’KHBOTHBIX U YeJIOBEKa

60 Brienenne y opranu3zMoB

61 3aunmra y OpraHu3MoB

62 NmMmyHHas cucTeMa yenoBeka

63 Pa3apaxumocTs 1 perynsmus y
OpraHU3MOB

64 ['ymopasibHast peryasiuus 1 SHAOKPUHHAS

CHUCTCMA )XMBOTHBIX M YCJIOBCKA




65

cDOpM]&»I Pa3MHOXCHHA OPraHu3MOB

66

ITonoBoe Pa3sMHOXCHHC

67

Meiios

68

I'amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIIeTOK. JlaboparopHas pabota
«M3yyeHne CTpOCHHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

69

I/IH)II/IBI/II[yaJIBHoe Pa3sBUTUC OPraHU3MOB —
OHTOI'CHE3

70

3a1<nam<a OpraHOB U TKaHEH u3
3apOJAbIIICBLIX JIMCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGoparopHas padota «BrisiBneHue
MPU3HAKOB CXOZCTBA 3apPOIbIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3mHoOeHNE 1 pa3BUTHE PACTEHUM.
JlabopaTtopHas pabota «CTpoeHue OpraHoB
Pa3MHOKEHUS BBICIIUX PACTEHUN»

0.5

73

HcTopusi cTaHOBIEHUS U PA3BUTHUS
T€HETUKU KaK HayKu

74

OCHOBHBIE TTOHATHS U CHMBOJIBI TCHETHUKH.
JlabGopatopnas padota «Ipo3zoduna kak
OOBEKT FreHEeTUYECKUX UCCIICTOBAHUI»

0.5

75

3aKOHOMEPHOCTH HACIICIOBAHUS
Mpu3HaKoB. MOHOTHOPHUAHOE
ckpeumBanue. [IpakTuueckas pabora
"H3ydyeHune pe3ynbTaToB MOHOTHOPUTHOTO
CKpEIMBaHus y Ap0o30p bl

0.5




I_II/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOI‘0

76 1
CKpelBaHus
77 Ananmusupyromee ckpenmBanue. HemomHoe 1
JIOMUHUPOBaHUE
JurubpuaHoe cKpelmBaHue.
78 IIpakTuyeckas padbora «M3yueHune 1 05
pE3yabTaTOB AUTHOPUIHOTO CKPEIMBAHUS '
y 1p0o30(uIbD
79 LluTonornyeckue OCHOBBI TUTHOPHUTHOTO 1
CKpETMBaHUs
80 CuenneHHoe HacleI0BaHUE TPU3HAKOB 1
81 XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTH 1
82 ['eneTuka mona 1
83 ['eHOTHT KaK [EOCTHAS CUCTEMA 1
84 I'eneTnueckuii KOHTPOJIb PA3BUTUSA 1
pacTeHUH, )KUBOTHBIX U YEJIOBEKa
85 N3MeHunBOCTh NpU3HAKOB. Buibl 1
U3MEHYMBOCTHU
86 MoudukanmoHHass K3MEHYHBOCTh 1
BapranunonHslii psig 1 BapualniMoHHas
kpuBas. JlabopaTopHas pabora
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MO (UKAIIMOHHOW U3MEHYMBOCTH. '
[TocTpoenne BapralMOHHOTO psiia U
BapUAIMOHHOMN KPUBOW»
88 ['eHoTHMNIMYECKAst U3MEHYNBOCTb. 1
KomOuHaTuBHAsI ©3MEHYUBOCTD
89 MyTranuoHHas K3MEHYUBOCTb. 1 0.5




ITpakTuueckas padora «Myrauuu y
Jpo30(QuIIbl (Ha TOTOBBIX
MUKpOIpenaparax)»

90

3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIlecca.
ONUTreHeTUKA U SIIUTE€HOMHUKA

91

I'eneruka yenoseka. [Ipakruueckas pabora
«CocrapieHue U aHAIU3 POJIOCTIOBHOM»

0.5

92

MeToabpl MEAUITMHCKON T€EHETUKU

93

3HaueHMEe MGHHHHHCKOﬁ T'€HCTUKHU B
MpEeAOTBPAIICHUN U JICHCHHUHN I'CHECTUYCCKUX
3a00JIeBaHUM YeI0BEKA

94

OCHOBHBIE MOHSTHS CEJICKIIHH.
Jlabopatopnas pabota «3yueHue copToB
KYJIBbTYPHBIX PACTEHUUN U TIOPOJI AOMAIIHUX
KUBOTHBIX»

0.5

95

MeTobI CeIeKIIMOHHOM pabOTHI.
JlabGopatopnas pabota «/3yueHue MeTo10B
CEJICKLIUU PACTCHUN»

0.5

96

JlocTrKeHus CeNeKIUU PAaCTCHUN U
KUBOTHBIX. [IpakTHyeckas pabora
«IIpuBHUBKa pacTeHUI»

97

CoxpaHeHue, u3ydeHue U UCI0JIb30BaHNE
TeHETHYECKHUX PECYPCOB

98

buoTtexnonorus kak Hayka U OTpacib
npousBojcTBa. [IpakTrueckas padbora
«3yyeHne 00BEKTOB OMOTEXHOIOTHI

0.5

99

OCHOBHbBIC HAIIPABICHUS CHHTETUYCCKON
OHMOIOTUU




100 XpoMOCOMHas U T€HHAsI NH)KEHEpUs

101 MeaunuHcKre OMOTEXHOIOT NI
Pe3epsubiii ypok. [ToBTOpeHue,
102 . 1
000011IeHNe, CUCTEMATH3aLUs 3HAHUI
OBIIEE KOJIMYECTBO HACOB I10 102 135

I[TPOI'PAMME




11 KVIACC

KoumnyecTBo yacos JJIeKTPOHHbIE
Ne Hara nu@poBbIe
/i Tema ypoka Beero KonTpoabnbie | IlpakTnueckue H3yueHns | 0GpazoBaTeabHEIe
padoThI padoThI pecypes!
1 OposmonionHas teopust Y. Jlapuna 1
9 JBro>Kynpe Cuiibl 9BOJIFOLUU BUIOB 110 Y. 1
[apBuny
3 boprba 3a cymecTBoBaHNE, €CTECTBEHHBII 1
Y UCKYCCTBEHHBIN 0TOOD
4 DopMHUPOBAHNE CUHTETUYECKON TEOPUH 1
IBOJIIOLIMU
5 OTansbl 3BOIIOIIMOHHOIO MpoLecca: 1
MHUKPO3BOJIOLMS U MAKPO3BOIIOLIHS
6 [onmynsauust — sy1eMeHTapHas eAMHUIIA 1
9BOJIIOIIUU
3aKOH r€HETUUYECKOro paBHOBecHs J[x.
7 Xapau, B. Baitn6epra. JlabopaTopHas 1 05
pabota «BblsiBlIeHHE U3MEHYUBOCTU Y '
oco0eil oHOTO BUIa»
8 DnemMeHTapHbIE (PaKTOPBI YBOIOIHH 1
9 D¢ ekt ocHoBarenst. Dpdekt 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0uu nomyssmii: 1
reorpaduyeckas, OMoJIOrHIeCcKas
11 EctectBenHbIit 0TOOp — HaNpaBIAIONII 1

(dakTop IBOITIOLUH




12

[TonmoBoii oT6op

13

[prcnoco6aeHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKPOIBOJIOIUH.
JlaGopartopnas padora «3yuenne
apoMop$030B ¥ UAMOAAANITAIIUHN Y
PacTEHUH U KUBOTHBIX»

0.5

14

[Tpumeps! npucnocoONeHnit y OpraHu3MoB:

Mopdonoruueckue, GU3NOIOTHIECKUE,
OHOXUMHYECKHUE, [IOBEIEHUYECKHE.
JlaGopartopnas pabora «IIpucnocobiaeHus
OpTraHHU3MOB 1 UX OTHOCHUTCJIbHAA
11e71€CO00Pa3HOCTh

0.5

15

Bun, ero xputrepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
110 MOP(OIOTUYECKOMY KPUTEPHUIO»

0.5

16

CrpykTypa Buga

17

BunooOpa3oBanue Kak pe3yabTar
MHUKPO3BOJIIOIIUI

18

CBs13b MHUKPO3BOJOOWHU U SITUAEMUOJIOTHH

19

MakposBosmonus. [laneonTonoruueckue
MCTOAbI U3YUCHUS DBOJIOIUN

20

Broreorpaduyeckne METOIbI U3YUSHUS
3BOJIIOLUH

21

OMOPHOJIOTHYECKUE U CPABHUTEIHHO-
Mop(dororuuyeckue MeToabl U3y4eHus
3BOJIIOIUHU

22

MonexkymsipHO-T€HETUUECKHUE,
OMOXMMHUYECKUE U MATEMATHYECKUE




MCTOAbI U3YUCHUS DBOJIIOLIUU

23 OO0mme 3aKOHOMEPHOCTH 3BOJIIOLUN

24 AnanTtuBHas paguanvs. HepaBHomepHOCTB
TEMIIOB 3BOJIFOIIHH

o5 Hay4nble THIIOTE3BI TPOUCXOKICHUS
YKU3HU Ha 3emiie

26 JloHay4HBIC IPEIICTABICHUS O 3aPOXKIACHUN
KUZHH

97 OCHOBHBIE TaITbl HEOPTAaHUYECKOU
9BOJIIOIIUHU

28 I'unoTesbl 3aposKACHUS )KU3HH
Hctopus 3emMin u METOBI €€ N3yYEHHUS.

29 JlaGopartopnas padora «3ydenue u 05
OTIHCaHNE NCKOIAEMbIX OCTaTKOB IPEBHUX '
OpPTaHU3MOBY

30 HavanbpHble 3Tanbl opraHu4ecKoi
9BOJIIOLIUHU

31 DBOJIOLHS DYKapUOT
OCHOBHBIE TaITbI YBOJIOIUU

39 pactutenbHOro Mupa. [IpakTudeckast 05
pabora «M3yduenune ocobeHHOCTEM '
CTPOCHHMSI PACTCHHI Pa3HBIX OT/ICIOBY

33 OCHOBHBIE 3TaIbl IBOJIOIUHU )KUBOTHOTO
MHpa
OBOIIOLMS )KUBOTHBIX. [IpakTnueckas

34 pabora «M3yueHrne ocoOeHHOCTEH 0.5
CTPOEHUS MIO3BOHOYHBIX KUBOTHBIX)

35 PazBuTHe xu3HU Ha 3eMiie IO dpaM U




nepuoam

MaccoBeie BbIMHUPAHUA — SKOJIOTUYCCKUC

36 KPU3HUCHI IPOIILIOTO

37 CoOBpeMEHHBII 3KOJTOTHYECKUN KPU3HC, €TO
0CcOoOeHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
IPOILIOrO

39 OCHOBHBIE CHCTEMATUYECKUE IPYIIIBI
OpraHU3MOB

40 AHTpOIIOJIOTHSI — HayKa O YEJIOBEKE

41 PasButue npeacrasieHui o
IIPOMCXOXKIEHUH YelloBEeKa
Mecro yenoBeka B CUCTEME
opranmdeckoro mupa. Jlaboparopnas

42 pabota «/3yueHue ocodOeHHOCTEH 0.5
CTPOEHUS CKEJIETA YEJIOBEKA, CBSI3aHHBIX C
IPSIMOX0XKICHUEM»

43 JIBr>Kylme CUiIbl aHTPOTIOTeHe3a

44 CooTHoleHNEe OMOJIOTMUECKUX U
COLIMAJIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OcCHOBHBIE CTaIMM aHTPOIIOTEHE3a

46 [laneoreHeTnka u najeoreHOMUKa

47 DBOJIOLHS COBPEMEHHOTO YEJIOBEKa
Yenoseueckue packl. [IpakTudeckas

48 pabota «/3yueHne 3KOIOTHUECKUX 0.5
aJjanTaluii 4eJI0BEKa»

49 MexaucuuIIMHApHbIE METO/IbI

AHTPOIIOJIOIruHn




50 3apoKJIeHNE U Pa3BUTHE IKOJIOTUH 1
Mertonasl 3xonorun. JJaboparopnas pabora

ol «/3ydeHne MeTo/10B IKOJIOTHYECKHUX 1 0.5
HCCIIEIOBAaHU I

59 3HaYeHHE YKOJIOTUUECKUX 3HAHUH 1151 1
YenoBeKa

53 Dkoyiorudeckre hakTopbl 1
Abuotnueckue paxkTopsl. CBET Kak

54 skosiornueckuit pakrop. JlabopaTropras 1 05
pabota «BblsiBIeHHE TPUCTIOCOOICHUM '
OpPTraHU3MOB K BIMSIHUIO CBETa»
Abuotnueckue axktopsl. TemnepaTtypa
KaK 9KOJIOTUYECKUH PaKTop.

55 JlaGoparopnas pabora «BrisiBnenue 1 0.5
MPUCIIOCOOJICHU I OPTaHM3MOB K BIIUSTHUIO
TEMIIEPATYPHD)
Abuotnueckue paxkTopsl. BiaaxxHocTb Kak

56 sKosornyeckuit paxrop. Jlaboparopras 1 05
pabota « AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHui N3 pa3HbIX MECT OOMTAHUD)

o7 Cpenpl oOuTaHUs OPraHU3MOB 1

58 Buonornveckue puTMBbI 1

59 KvzHeHHbIe POPMBI OPTaHU3MOB 1

60 buornueckue hakTopsl 1
3HaueHne OMOTHYECKUX B3aUMOAECHCTBUI

61 JUI CYLIECTBOBAaHMsI OPraHU3MOB B CpeEJie 1
oOuTaHMs

62 DKOJIOTHYECKUE XapaKTePUCTUKH 1




11(0)13721 621004071

OcHOBHBIC TOKa3aTeIIN TMOMYJIALINU

63 YUCJICHHOCTb, IJIOTHOCTH, BO3pacTHAs U
TI0JIOBAsI CTPYKTYpa
OCHOBHBIE MOKA3aTEH MOMYIISIIAN:

64 POXIAEMOCTb, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAITUU

65 DKoJIornYecKasi CTpyKTypa MOMYISIHH

66 JlnHaM¥Ka TOMYJISIIAN U €€ PeryIIsus

67 KpuBbie pocTa 4MCIEHHOCTH MOMYISIUU.
KpuBbie BEDKHBaHUS
JKoyornyeckasi HUIA BHJIA.

68 JlaGopartopnas padora «IIprcnocobiaeHus 0.5
CEMSTH PaCTEHUH K PaCCEICHUIO»

69 Bun xak cuctema momymnsiui

20 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUiA
YKUBOTHBIX

71 Coo00111ecTBO OpraHu3MOB — OHOLIEHO3

72 DKOoCHCTEeMa KaK OTKPBITask CHCTEMA

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHH B
IKOCHCTEME

74 OCHOBHBIE ITOKA3aTEITH YKOCHCTEMBI

75 DKOJOTHYECKUE MUPAMU/IBI

76 H3menenns cooOIecTB — CYKIIECCHU

77 [TpupoaHbie SKOCUCTEMBI. DJKOCUCTEMBI
03ep U peK. DKOCUCTEMBI MOPEH U OKEAaHOB

78 [TpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI




TYHJp, JIECOB, CTEIIEH, IyCTHIHb

79 AHTPOITOT€HHBIE IKOCUCTEMBI

80 Ypb6oskocuctemsl. [IpakTrueckas pabora 05
«M3yuenue u onucanue ypo0o3KOCUCTEMBD) '
3akOoHOMEpPHOCTH (POPMUPOBAHHUS

81 OCHOBHBIX B3aMMOJECUCTBUI OPraHU3MOB B
JKOCUCTEMax
MexaHU3MBl BO3IEUCTBUSA 3arpsI3HEHUN

82 Pa3HbIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJILIHOHHOM U
9KOCHCTEMHOM YPOBHSX

83 Buocdepa — obuieruianerapHas 000104Ka
3emn

84 VYuenue B. U. Bepuaackoro o 6mochepe

85 3aKOHOMEPHOCTH CYILLIECTBOBaHUS
o6uochepsl

86 Kpyrosopots! BewecTs u
OMOre0XMMHUYECKUE LIUKIIBI

87 3oHanbHOCTH Onocdepsl. OCHOBHBIC
OMOMBI CyIIH

88 YcroitunBocTh Onocheps

89 DKOJIOTHYeCKUE KPU3UCHI U UX IPUYUHBI

90 BosneticTeue uenoBeka Ha 6rnochepy

o1 AHTpPONIOT€HHOE BO3CICTBHE HA
PaCTUTENIbHBIN U dKUBOTHBIN MUP

92 Oxpana npuposI

93 OCHOBHBIE IPUHIUIIBI YCTOWYMBOIO




Pa3BUTHA YCIIOBCUCCTBA U IIPHUPOJbI

PanuonansHOE IMpUPOAOIIOJIB30BAHUC U

94 COXpaHEHWEe OMOJIOTHIECKOTO 1
pazHooOpa3us 3emin

95 C{606mem1e 1o TeMe « MUKpO3BOJIIOLIUS U 1
e€ pe3ynbpTaTh»

9 Q§o6meHHe 1o TeMe «MaKpOdIBOJIOIUS U 1
e€ pe3ybTaThD»

97 Oo6o0061enue no teme «IIpoucxoxaenue u 1
pa3BUTHE )KU3HU HA 3EMIIE»

98 O0600mmenue no Teme «IIpoucxoxaenue 1
Ye0BeKa — aHTPOIIOTEHES

99 O06o00meHre o TeMe « DKOJIOTHSI — HayKa O 1
B3aWMOOTHOIIICHUSX OPTaHU3MOB)

100 O06001eHre o TeMe «OpraHu3Mbl U cpea 1
oOuTaHUsD

101 O06o01menue no Teme «IK0JIO0TUs BUAOB U 1
TIOTTYJISITHIA

102 O606menue o reme «bruochepa — 1
ro6ambHast IKOCUCTEMAY

OBLIEE KOJIMYECTBO YACOB I10 102 75

ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA.

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JJISd YYEHUKA:

- buonorus, 10 xknacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyomnos A.M. u
npyrue /Tlox pen. [laceunnka B.B., AkuuonepHoe o6miectBo «M3aaTenbcTBo
«IIpocsemienne». 2023 r.

- - buonorus, 11 xnmacc/ Ilaceunnk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Tlon pen. Ilaceunnka B.B., Akimoneprnoe o06uiectBo «M3naTenbcTBo
«IIpocBemenner». 2024 r.

METOAUYECKHUE MATEPHUAJIBI J1JIsS1 YUYUTEJISL

- buonorus. [loypounsie pazpabotku. 10-11 kmaccsl. ba3oBsiii ypoBeHb/
[Taceunuk B. B., llIBeroB I'. I'., Epumora T. M., AxknmonepHoe 00I111eCTBO
«MBpnarensctBO «lIpocBemenuey. JIlunus xuznn. M., 2023 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETH
HUHTEPHET

1. «Equnas xosexkuus [udposeix OOpazoBarensHbix PecypcoBy
(http://school-collection.edu.ru/).
https://resh.edu.ru/subject/5/

http://ebio.ru/ - DnexTpoHubIii yueOHHK «brosorus».
http://bio-ximik.narod.ru/bio/bio.htm - ctpoenne xieTox
http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus.
http://evolution2.narod.ru/index.htm - sBosrorus.
http://nrc.edu.ru/est/r4/ - Guonornyeckasi KapTHHA MHUpA.
http://planete-zemlya.ru/ - Ilnanera 3ems.

. http://ecologysite.narod.ru/index.html - sxonorus.

10. http://bio-nica.narod.ru/index.html - 6uonnka

11. https://m.edsoo.ru/7f41c292.
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http://school-collection.edu.ru/
https://resh.edu.ru/subject/5/
http://bio-nica.narod.ru/index.html%20-%20бионика%2011
http://bio-nica.narod.ru/index.html%20-%20бионика%2011
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