MynunumnansHoe 0011e00pa3oBaTeIbHOE YUPESIKICHHUE
«Cpennsas obmeoOpa3oBarenbHas mkosa Ne9» r. HoBo3piOkoBa

AHHOTANUA K padoueil mporpamme
yueOHoro npeamera «buosiorus. YriyoaeHHbI YPOBEHb)

PabGouast mporpamma ydeOHOoro mpenmera «buonorus. YTIyOJICHHBIH YPOBEHBY»
00s13aTeIbHON TIpeMeTHOM o0siacTh «ECTeCTBEHHBICE HAyKW» SIBISETCS YacThIO OCHOBHOM
oOpasoBarenbHON MporpaMmMbl cpeaHero oomero oopazoBanus (OOIT COO) MBOY «COII Ne
9», paspaborana B cootrBercTBUU ¢ @DPI'OC COO Ha ocHoBe DenepanbHON padoueit
IpOTpaMMBI 1O MpeaMeTy « buosnorus. YrmyOneHHslid ypoBeHb» H peanusyercs 2 roaa ¢ 10 mo
11 knacc.

Pabouas mporpamma paspaboTaHa yduTesneM OHOJOTMM IIKOJBI C HCIOJb30BaHHEM
«KonctpykTopa pabouux mporpamm», caiita «EnuHoe conepxkanue oOuiero oOpa3oBaHHS» B
coorBercTBUM C [lomokeHuemM o pabouyux MporpamMmax M OIpEeNsseT OpTraHU3aIUIo
00pa3oBaTeNbHON NIEATETLHOCTH YUYHUTENs B IIKoJie Mo mpeamery «buonorus. YriryOiaeHHBIN
ypoBeHby». Pabovas mporpaMma COAEPIKUT CIEAYIOIINE CTPYKTYPHBIE DJIEMEHTHI:

-MIOSICHUTENIBHYIO 3aIIHCKY;

-coJiepkanne yueoHoro npeamera «buosorus. YriyOieHHbIH ypOBEHbY;

-IJIaHUPYEMBIE€ Pe3yJbTaThl (JIMYHOCTHBIE, METANpPEIMETHbIE U MPEIMETHbIE) MpEAMETa
«buonorus. YriyOJIeHHBIN YPOBEHbY;

-TeMaTHYeCcKoe IUIaHUPOBaHUE, CHOPMHPOBAHHOE C YUY&€TOM  paboyeil IporpaMMel
BOCIIMTAHUS ¥ BO3MOXKHOCTBIO Hcnoiib3oBanus DOP/IIOP.

PaGouast mporpamma 0OCy»KIeHA U MPHUHSTA PEIICHUEM METOAMYECKOTO OOBEIUHEHUS U
COI'JIACOBAHA C 3aMECTHTEJIEM AUPEKTOpa M0 yueOHO-BocuTaTeabHoil pabore MBOY
«COII Ne 9%

Hara: 30.08.2024r.
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit deneparumny,
dI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mnpenmera «buosorus» u
OCHOBHBIX NOJIO’KEHUH (eiepanbHOi paboueil mporpaMmbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTtecTBeHHO-
Hay4yHeie TnpeameTel». CornacHo mnonoxeHusm DOIOC COO npodunbHbIC
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepeHnmanm  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUsS U
MPU3BaHBl OOECIICYUTHh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM, CpPEIHUM
o01IMM, cpeqHUM NpodecCuOHaIbHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH ObITh OpPUEHTHPOBAaH Ha
MPUOPUTETHOE pEIlIeHHE O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOIINUX
3a/a4y, CBS3aHHBIX C TpodopueHTarmeln 0o0yJaronmxcss U CTHMYJAPOBAHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAyYHOTO 3HAHUA, CBS3aHHOTO C OWMOJIOTHEH,
MEJUIUHOM, SKOJIOTUEN, ICUXOJIOTUEN, CITIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
ea W 3ajadax m3ydeHwss ydeOHoro mpenmera «buonorus» Ha yriyOonéHHOM
YPOBHE, OIpeessieT 00s13aTebHOe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpKAHUE, €T0
CTPYKTYpUPOBaHME TIO pa3feiaM U TeMaM, paclpeiesieHue o Kiaccam,
PEKOMEHJIyeT TOCIEA0BaTEIbHOCTh M3yUYEHUS YUYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4YeOHOro mpolecca,
BO3PAcTHBIX OCOOCHHOCTeW oOydarmuxcs. B mporpamme mno Ouosoruu
peann30BaH TMPUHINN MPEEMCTBEHHOCTH C HW3y4YeHHEM OWOJIOTHU Ha YypPOBHE
OCHOBHOTOo  oOmiero oOpa3oBaHusi, Omarogaps 4YeMmy MpPOCMAaTPHUBAECTCS
HAMpaBJIeHHOCTh HA  TMOCJEAYIOIlee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUCHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUI O 370pOBOM 00Opasze >KM3HU, Ha
BOCIIUTAaHWE OEpeXKHOTO OTHOIICHUS K OKpYXKaromeld NpupoaHou cperne. B
nporpaMme no OMOJIOTMM TakKKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro mnpeaMera
«buonorusi» B peamuzamuu  TpedoBaHnit DPI'OC COO kK MIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
GbOpMHpPOBaHWM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIHHOU  JIESITEIHHOCTH
o0yyJaroumxcsi Mo OCBOEHHUIO COJEpXKaHUs OHOJIOTMYECKOro 00pa3oBaHUs Ha
YPOBHE CpPEeAHET0 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero odmiero oopasoBaHus
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimimpeHue W yriayOieHue 3HaHWW OOYyYaroIIMXCS O XUBOM MPHUPOE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHMH, SMOPHOJIOTUU W OHOJIOTUM Pa3BUTHA,
TeHETUKH, CEJCKI[UN, ONOTEXHOJIOTUH, SBOITIOIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yuyenne yudebHOro mnpeamera «buosnorus» Ha YriIyOJIEHHOM YpOBHE
OpUEHTHUPOBAHO Ha MOJArOTOBKY OOyYaroIIMXCS K MOCIEAYIOLIEMY MOJIYUYEHHUIO
Ouonoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMSIX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHMsI COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHUM, IMOJIYYEHHBIX MPU H3YYEHHMH  OOYyYaroUMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH Ha YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax 3Tu 3HaHUS TOJIY4YarOT pa3BuTHE. Tak,
pacmupeHsl W yriayOJeHbl OHMOJIOTMYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEJICHUS IPUKIIATHOTO U IOUCKOBOI'O
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIErO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTErpamusi OMOJOTHYECKMX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOJTYYEHHBIMU OOYHYaIOIIMMUCS TMPH H3yUYECHUHU
bu3MKH, XUMHH, Teorpaduu U MaTeMaTUKH.

Ctpyktrypa mporpaMmbl 1o ydeOHOMy mipeametry "buosorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIH W JBOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4alOTCSl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE IS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliu, IBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3eMile,
COXpaHEHHs OHOJOrMYecKoro paszHooOpasus miuaHeTsl. Tak, B 10 kiacce
U3y4alOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOrMM, SMOpPHOJIOTUH U
OMONOTMM Pa3BUTHUS, TEHETUKU U CEJIEKIUH, OMOTEXHOJOTMU U CHUHTETUYECKOM
OMONIOTHH, AKTyaJIM3UPYIOTCS 3HAHHUS OO0y4aroumxcs Mo OOTaHWKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kjacce wu3y4aroTCsi SBOIOIMOHHOE
y4€HHUE, OCHOBBI SKOJIOTMH U yueHue 0 brocgepe.

VY4eOHblii npeamer «buonorus» npusBaH  00ecHEYUTh  OCBOEHME
00y4armuMucs: OUOJIOTUYECKUX TEOPUN U 3aKOHOB, UIEH, MPUHIIUIIOB U TIPABUII,
JIEXKAIIKNX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUM O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma, MOMyJIsAIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCA HAYYHBIX JTOCTHKEHUSAX, COBPEMEHHBIX
UCCIIEJOBAaHMSIX B OMOJIOTUY, IPUKIIAHBIX aClIeKTax OMOJOTHYEeCKUX 3HaHUM. J{ns
pa3BUTUS M TOJACpXKaHUS HHTEpeca OO0yJarommMxcs K OHOJIOTUH Hapsdy CO
3HAYUTENIbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHaia B COAEPKAHUU MPOTPAMMBI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJIEHUS U Pa3BUTHUS
TOM WMIM MHOW 00jacTH OWOJIOTMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BaXKHEUIINX OMOJIOTHYECKUX U IKOJOTUYECKUX MTPOOIIEM.



Lenb uzydenus yueOHoro npenmera «buonorus» Ha yriyOaEéHHOM ypOBHE —
OBJIaJicHUEe  OOYyYaIOIUMUCS 3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra M NpUoOOpeTeHHe YyMEHUM
UCTOJIb30BaTh 3T 3HaHMA B (JOPMHPOBAHUU HMHTEpeca K ONpenera€HHON obiacTu
npodeCCUOHANBbHON JESTENbHOCTH, CBSI3aHHOM € OMOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBEICHHUS JJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHUS.

JlocTmkeHne 1enu u3ydeHus yudeOHoro mnpenmera «buonorus» Ha
yr1yOJIE€HHOM YpOBHE 00€CTIeUHBAETCS PEIICHUEM CIIeIYIOIINX 3a/1a4:

OCBOCHHME OOYYarOIIUMUCS CHCTEMbl OMOJIOTUYECKUX 3HAHHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHUEMIMAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBHUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MHUPA; O
CTPOCHHH, MHOTOO0OpPa3sMM U OCOOCHHOCTSX OHOJOTHYECKHUX CHUCTeM (KJIETKa,
OpraHu3M, HOMYJISIMs, BUJ, OnoreoneHo3, 6nocgepa); 0 BHIIAIOUINXCS OTKPBITUSIX
¥ COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHY;

O3HAKOMJICHHE OO0YyYarouMxcs C METOAAMM TMO3HAHHUS >KUBOM NPUPOIbL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OHOJIOTMYECKMX HayK (MOJEKyJISApHOU U
KJIETOYHOW OHOJOTHH, SMOPUONOrMM W OWOJOTHH pa3BUTUSA, TEHETUKH U
CeNleKMU, OWOTEXHOJOTMH W CHUHTETHYECKOH OMOJIOTMH, TalCOHTOJIOTHH,
OKOJIOTHH);  METOJaMHM  CaMOCTOSATENBHOTO  TPOBEACHHS  OMOJOTHYECKUX
uccenoBaHnii B Jjabopatopun W B mpupone (HaOmromeHue, HW3MEpeHue,
HKCIEPUMEHT, MOJICTTUPOBAHHUE);

oBrajicHne OOydalolMMHUCA YMEHHMSMHU: CaMOCTOSITEJIbHO  HAaXOMAWTh,
aHATM3UPOBATh M HCMOJIb30BATh OHOJOTMUYECKYI0 HH(POPMAINIO; TOJIb30BATHCS
OMOJIOTUYECKON TEpMUHOJOTHEW M CHMBOJIMKOH; yCTQHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM ¥ COLMATHHO-)KOHOMUYECKUMH U  SKOJIOTHYECKUMU
npobiieMaMy Y€JIOBEYECTBA; OLCHUBATh IOCIEACTBUS CBOEH MEATENBHOCTH IIO
OTHOILIEHUIO K OKpY’Kalollel NpUpOIHOW cpene, COOCTBEHHOMY 310POBBIO H
3I0POBBIO  OKPY)KAIOIIUX JItOJei; OOOCHOBBIBATH M  COOJIOJATH  MEpHI
npo(UIaKTUKN UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOAE U
oOecrnieueHns 0€30MacCHOCTH COOCTBEHHOM >KM3HEACATEIbHOCTU B UPE3BBIUANHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTCHHOTO XapakTepa; XapaKTepU30BaTh
COBpPEMEHHbIE HAyYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BuTHe y 00yUaIOIIMXCSl UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH
B MPOLECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHWOJIOTUH, pEIIaeMBbIMH €0 MpobieMaMH, METOI0JIOTHUEH
OMOJIOTHYECKOTO UCCIIeI0BaHMS, pOBEICHUS AKCIEPUMEHTATIBHBIX
UCCIIEIOBAaHHM, pelIeHrs OMOIOTHYECKUX 3a/1a4, MOJEIMPOBAHUS OUOJOTHUECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAaHHUE y O0YYAIOIMIKXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHHUE IKOJOTUUECKOH,
TeHETUYECKOM TpaMOTHOCTH, OOILIEH KyJbTypbl TMOBEACHUA B MPUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaloIMMHUCS  KOMIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOJIOTIONB30BaHUHN (COOIOZCHHE MpaBWJI TOBEICHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, Orocheprl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 37]0POBBS
OKpyXXaromux Jiojaer  (cobmoaeHus Mep TpoPUIaKTHUKA — 3a00JICBaHUM,
obOecrieueHrne 0E30MaCHOCTH >KU3HEAESTEIbHOCTH B YpPE3BbIUAMHBIX CHUTYaIUSAX
OPUPOAHOTO M  TEXHOTEHHOIO0  XapakTepa) Ha OCHOBE  UCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B TOBCEIHEBHOM KU3HU;

CO3JaHHE  YCIOBMM 11  OCO3HAHHOIO  BbIOOpa  OOyYarOIIUMUCS
WHIUBUy AIbHON o0Opa3oBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
nocyenyouemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBHUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHA.

OO1ee 4nca0 4acoB, OTBEICHHBIX HA M3yUeHHE OMOJOTHH Ha yriayOJIeHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, cocrtabisetr 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hejien0), B 11 kimacce — 102 gaca (3 yaca B Heeio).

OT6op opraHu3anMoHHBIX (OPM, METOJOB U CPEJACTB OOyUEeHHS OHOJIOTHHU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEHH(PHUKU €ro COACpkKaHWsS M HampaBICHHOCTH Ha
OpoAODKeHHE OWOJIOTMYECKOTO 00pa30BaHUSl B OpPraHM3alUsIX CPETHETO
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeIbHBIM YCIOBUEM MPU O0YUYEHUHU OMOJIOTUH HA YIIyOJEHHOM YPOBHE
SBIIIETCSl MPOBEJCHUE JTAa0OPATOPHBIX M MpakTHUecKuX paboT. Taxxke yuactue
00y4Jaromuxcsi B BBIIOJHEHUU MPOEKTHBIX U y4eOHO-HUCCIEeI0BATENbCKUX padoT,
TEMaTHUKa KOTOPBIX ONPENENICTCSs Y4YUTelleM Ha OCHOBE  HMEIOUINXCS
MaTepHaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

CopnepxkaHue OporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIAUT B MPOBEPKY
rocyJiapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Oouosiornu.  buojmornueckue HayKM M U3ydyaeMble ~HUMH  IPOOJIEMBI.
OyHIaMEHTaIbHbIE, TPUKIAJHBIE KW TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHne OHOJOruu B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyYHON
kaptuHbl mupa. [Ipodeccun, cBszanHbie ¢ Ouosnoruedd. 3HaueHWe OWOJOTHUU B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEOULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JdeMoHcTpauuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBus,
VY. I'apgen, I'. Mennens, B. 1. Bepnanckuu, U. I1. I1aBnos, 1. 1. Meunukos, H.
H. Baswiios, H. B. Tumodees-Pecosckuii, JIx. Yorcon, @. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEMbI U HX U3y4YeHHUE

JKuBble cucTeMBI Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKHUBBIX
CHCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CJIOKHOCTb M YIOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CAMOOpraHU3alus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMy KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIMH,
TKAHEBBLIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIM
(OuoreonienoTnueckuii), oOuocepusiit. Ilpomeccsl, npoucxoadiue B KUBBIX
cucteMax. OCHOBHbIE TpHU3HAKU >KUBOro. JKuW3Hb Kak (opMa CylIeCTBOBaHUS
Marepud. Hayku, nzyyarouine ;KxMBbl€ CUCTEMBI HA Pa3HbIX YPOBHSIX OPTaHU3ALINH.

Nzyuenue xuBbIX cucTeM. Meroapl Omonormueckoid Hayku. Habmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus. [lonsarue o 3aBucuMon u
HE3aBUCUMOM mepeMeHHou. IlmanupoBanme oskcnepumeHnta. I[locranoBka wu
npoBepka rumnote3. HyneBas rumnote3a. [loHsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3opoc B Ouosornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyumHBl WCKaXkeHWs Pe3yJbTaTOB JKcrepumeHTa. [lonsithe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpauuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa MKUBOM MaTepuw», «YPOBHU OpraHU3aLHUHM KUBOU
npuponb», «CTpOe€HHE XKUBOTHOW KIIETKH», «TKaHU >KUBOTHBIX», «CHCTEMBbI
OpraHoOB 4YeJOBEUeCKoro opranusma», «buoreonenos», «buocdepa», «Meroabt
U3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  mabopaTopHOe  OOOpyJOBaHME  1JIsi  TPOBEICHUS
HaOJI0ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuME pPa3IUYHBIX METONOB IpPH
W3YUYCHHUHU JKUBBIX CUCTEM.

Tema 3. buoJiorust KjieTku

Knetka — cTpykTypHO-QyHKIMOHANbHasg enuHUIA >kuBoro. Hcropus
otkpbITHs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas Teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPUHU.

Meroapl  MOJIGKYJISIPHOM H  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOTIHS,
xpomatorpadusi, 37meKTpodope3, METOJ MEUEHBIX aToMOB, AU(epeHInaIbHOe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue @uUKCUpOBAHHbIX
K1emoK. DIEKTpOHHasi MUKpockonusi. Kongoranvuas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOI, «DIEKTPOHHBI MUKPOCKOID,
«HcTopust pa3BUTHS METOAOB MUKPOCKOTIUI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOMpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTepUaATbHBIX KIETOK.

IIpakTnueckass padora «V3yyeHue MeETOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, aekTpodope3, auddepeHaIbHOe EeHTPUGYTHpOBaHUE,
[1LIP)».

Tema 4. XumMuueckasi Oprann3anus KJIeTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bonma u e€ ponp Kak pacTBOpPUTENSA, PEAreHTa, YY4acTHE B CTPYKTYpPHUPOBAHUU
KJIETKH, TEIUIOPEryysiiuu. MuHepaibHble BEIIeCTBA KJIETKH, WX OHoJoruueckas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannyeckue BellecTBa KJIETKH. buonornueckue mnoaumepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJekysbl. [lepBuunas
CTpyKTypa Oenka, MNenTHAHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEpTUUYHAsS
cTpyktypsl. Jlenarypamus. CpoiictBa OenkoB. Kriaccudukauuss — OGenkos.
buonoruueckue pyHkimu 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapUAbl U MOJIHCAXaPUIBI.
OO0mmii TUIaH CTPOCHHUS W (PU3UKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckne QyHKIIMM yrieBoI0B.

Jlununpl. M'mapodunsHO-THApOdOOHBIE CBOMcTBA. Kitaccudukanuys TMnuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buonornueckue QyHKIUU
munuaoB. OOmue CBONCTBAa OMOIOTHYECKIX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIEMHOBBIX KHUCIOT.
Hykneoruapl. Ilpunnun kommiaementapHoctu. IlpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinast cnupanbs. Mecronaxoxaenue u ouosnornueckue pynknuu JHK.
Buner PHK. ®ynkuuun PHK B knetke.

Crpoenne Mmoisiekyibl AT®. Makpospruueckue cBsizu B Mosekyie ATO.
buonorunueckue pynkiun ATD. BoccTaHOoBIECHHBIE IEPEHOCUUKU, UX (QYHKIIUH B
kietke. [pyeue wykneozuompugocgpamer (HT®). Cexenupoanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKuy, nPOmMeoMUuKu.

CtpykTypHas OuoJyiorusi: OMOXUMUYECKHe U OMo(HU3NYecKrue UCCIeIOBAHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYphl OWOMONEKyl. Mooeruposarnue
CMpPYKmMypbl U QYHKYUti 6UOMONEKYI U UxX Komniekcos. Komnviomephwiii ouzaun u
OpeanuyecKull CuHme3s OUOMOJEKYN U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanumn

[Toptpersr: JI. [lomunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Muarpammel:  «PacrmpeneneHue XHUMUYECKHX JJIEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW MPUPOIEY.

Tabmuubr n cxembl: «llepuogmveckass Tabnuia XUMHYECKUX SJIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BelectBa B coctaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€lIKOBOM MoJeKyJbl», «CTpoeHHe MOJIEKYI
yriieBooB», «CTpoeHre MoOJeKyd JunuaoBy», «HyKI€eMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyibl ATO.

O06opynoBaHne: XUMUYECKas TOCY1a U 000PYI0BaHNUE.

JlabopaTtopnasi pa6ora «O0Hapyx)eHUE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX
peaKuii».

JlaGopaTtopnass  padora  «lcciemoBaHue — HYKIEMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue U QYHKIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas W Ipokapuoruyeckas. CTpyKTypHO-
(GbyHKIHOHATIBHBIE 00pa30BaHUS KIETKU.



CrtpoeHne mpoKapuoTHIECKOM KIeTKU. KineTouHas creHka OakTepuii U apXei.
Oco0OeHHOCTH CTpOEHUsI TeTepoTpOPHON U aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u (GyHKIMOHUPOBAHUE YKapHUOTUYECKON KJIETKHU.
[Inazmatuueckass wmemOpana (razmanemma). CTpykTypa —IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: MacCUBHBIN
(mupdy3usa, obneru€énnas auddys3us), aKTUBHBIN (NIEPBUUHBIM U BTOPUYHBIH
akTUBHBIN TpaHcropT). Ilomynponunaemocth meMOpanbl. PabGota HaTpuii-
KaJIMEBOI'0 Hacoca. DHJIOLMTO3: MUHOLMTO3, (harormTo3. Jk3o1uTo3. Kierounas
creHka. CTpykTypa v (PyHKIIMU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uronna3sma. [{uro3omns. [utockenet. JIBuxkenne nuromiazMbl. OpraHoubl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHuYecKas CeTh
(BIIC), annapat 'onbaxku, JTU30COMBI, UX CTpoeHUE W (yHKIMH. B3auMocBs3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIeTKU. CTpoeHHe TIpaHyJIsPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oenxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHyfsipHBIA)  3HIOMIA3MATUYECKUN
petuxkynym. CekperopHas QyHkuus anmapata ['onpmku. Moodugurkayus denxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onv0xcu. TpaHcnopt
BEIIECTB B KiIeTKe. Bakyonu pacTtuTtenbHbIX KieTok. Kietounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KJIETKH:  MHUTOXOHIPHUH,  TIJIACTHJIBI.
IIpoucxooicoenue mumoxonoputi u naiacmud. Cumoduozenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (yHKIIMU MUTOXOHIpUW M Iuiactuia. llepBuunsle,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOMIMX  DYKAPHOT.
XoponiacTbl, XpOMOIUIACTHI, IEHKOIIIACThI BHICHINX PACTEHUM.

HememOpanubie opranouasl kietkun CTpoeHne M (yHKIIUA HEMEMOpPaHHBIX
OpTaHOWJIOB KJIIETKHU. Pubocomsl. IIpomescymounvie Qunamenmul.
MukpodunaMeHTbl. Axkmunosvie Mmuxpoguiamenmol. MBpIIIEUHBIE  KICTKH.
AxmuHosvle KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbrit
neHtp. CrTpoeHne W JBUKEHHE JKTYTUKOB M pecHHYeK. MUKpOTpyOOUKH
nuTorasMmel. Llentpuons. benku, accoyuuposanmvie ¢ MuxpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka siapa, XpOMATHH, KapuoIUia3Ma, SAPBIINIKH, UX CTPOEHUE U
byukiuu. SnepHbiii OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE PaCIOIOKEHHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 00010uKku 6 mumosze. Aoepmbiil
MPAHcnopm.

Knerounsle BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmupl u cxeMbl: «CTpoeHHE 3YKapUOTHYECKON KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHJIPUW», «S1po», « CTpoeHrnEe TPOKAPUOTUYECKOUN KIIETKHY.

OO0opynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENapaTrbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaTsl OaKTepuaIbHBIX KIETOK.

JlabopatopHasi padora «l/3yueHue CTpPOEHHS KIETOK pa3IMYHBIX
OpPraHU3MOBY.

IIpakTueckas padora «l3yueHue cBOMCTB KJIETOUYHON MEMOpaHbD.

JlabopaTopnas padora «VcciepoBaHue mia3MoiM3a M JAEMIa3MONIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas  padora  «/3yueHne  ABMKEHUS  LMTOIIA3Mbl B
PaCTUTEIbHBIX KIETKAX.

Tema 6. O0OMeH BellecTB M MpPeBpPAallleHHE YJHEPTUH B KJIeTKe

AcCUMUIISIIIAS ¥ TUCCUMIIIALIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOmMeHa
BEIECTB: aBTOTPOMHBIN W TeTEpPOTPOQHBIA. YUacThe KHUCIOpPoaa B OOMEHHBIX
mporeccax. JHepreTuueckoe oOecredyeHue KieTku: npespamienne ATO B
OoOMeHHBIX mpoueccax. DOEepMEHTATUBHBIM XapakTep peakUuid KIETOYHOTO
meTtabonu3ma. DepMEHThl, MX CTPOEHHME, CBOWCTBA M MEXaHWU3M JICHCTBUS.
Kodepmentsl. OTinuusi pepMEeHTOB OT HEOPTraHMYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHUBHBIX
peakuuii OT pa3IUyYHbIX (PAKTOPOB.

ITepBuuHBIl CHHTE3 OpraHMYecKux BemecTB B Kierke. doTtocuHTes.
AHOKCUceHHbIll U OKCcuceHHblll omocunmes y oaxkmeputi. Ceemocoouparoujue
nuUeMeHmbsl U NUSMEHMbl peakyuoHno2o yenmpa. Poiabp XJI0pomiacToB B mpoLecce
¢dorocunTeza. CeroBasi u TeMHOBas ¢dazpl. Pomoodvixanue, Cz.,, Cy. u CAM-munuvl
@pomocunmesa. IIpogyKTuBHOCTh (poTOCHHTE3a. BiusHue paznuuHbIX (AKTOPOB
Ha CKOpOCTh (poTOoCHHTE3a. 3HaUEHHE (POTOCUHTESA.

XeMOCHUHTES. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuLupyomue OaKTepuu, Kele300aKTepuu, cepoOaKTepUH, BOJOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspobHble opraHu3Mbl. Buabl Opokenus. [IponykTel OpokeHHS U X
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPIaHHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyuTEM 0O0JIC3HEH.

AspobHbie OpTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
ITonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIIEHUE TJIFOKO3BI.

bronoruueckoe okuciaeHue, Win KIETOYHOE JpIXaHue. Poinb MUTOXOHIpHiL B
npoueccax OMOoJI0ruueckoro okucieHus. Luknuueckue peakuu. OKHCIUTENBHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaoueHma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumymiecTBa a’poOHOTO IMyTH
oOMeHa BemiecTB nepes aHadpoOHBIM. DPHEKTUBHOCTH YIHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpersr: JIx. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenwsrapar, 1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKUT 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHKpPOCKOI, 00OpYAOBAaHHME IJISI MPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «lI3ydyeHue  KATAIUTUYECKOH  AKTHUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlaGopaTtopnas pabora «U3yuyeHue (¢EepMEHTATUBHOTO pAaCILEIICHUS
MIEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHnas padora «CpaBHeHHE POLECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHast HH(pOpMaLUA ¥ pean3alus e€é B KIeTKe

Peakunn MarpuyHoro cuHresa. [IpuHINN KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpPUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOM nHpopManuu. ['eHeTrnueckuit
KOJ, ero cBoucTBa. TpaHckpunuusa — matpuunbeli cuHTe3 PHK. IlpumHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocunTtese Oenka.
VYcnoBust O6uocunrtesa Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e OenKa.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKApUOT U 3YKApUOT. Perynsius akTHBHOCTHM I'€HOB Yy NpokKapuoT. ['mnoresa
onepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsaius 0OMEHHbBIX
npolueccoB B kieTke. Kiietounslii romeocTas.

Bupycer — HekneTounbie OpMBI )KH3HU M 00JMTaTHBIE TTapa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogpazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3a0oneBanust 4enoBeka, >KUBOTHBIX, pactenuit. CIINJ, COVID-
19, coumanbHble 1 MEAULIMHCKUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvwux maccusos («bigdatay)
CMpPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6enrxos. Cnocobvt 00cmasKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbnos, /. Y. UBanOBCKUM.

Tabmumpl u cxemsl: «buocunres Oenkay», «['enernueckuit koa», «Bupycem,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIENI BUPYCA».

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymsiuus. WMutepdaza um mwuros.
Oco0OeHHOCTH TMpolIeccoB, MpoTeKawIux B MHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecunteTwdyeckuii  (MOCTMUTOTUYECKUH),  CHUHTETHYECKHM U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epruobl UHTEpGa3bI.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmukanuu IHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIECIBHOCTD.
Mexanusm pernukanun JJTHK. Xpomocombl. CtpoeHnue xpoMocoM. Tenomepsl u
TeromMepaza. XPOMOCOMHBIA HaOOp KJIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarionIHbIl  HaOopbl XpoMocoM. ['omonoruuynsie Xpomocombl. I[lonoBsie
XPOMOCOMBI.

Henenne xmetkn — MuTo3. CTaauM MUTO3a M NPOUCXOAAIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosormdueckoe 3HayeHue
MHUTO3a.

Perymsmua murotnueckoro nukia kietku. [Iporpammupyemast kinerodyHas
rubesb — anonTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHANbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, ougppepenyuposku, cmapenus u eubenu xiemokx. «lugposas
KemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIA UK KIETKW», «Muto3y», «CtpoeHue
xpomocomy, «Perukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapathl: «MHUTO3 B KJIeTKax
KOPELIKA JIyKa».

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENIapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpenapaTax)y.

Tema 9. CTpoeHue u GpyHKUMH OPTaHMU3MOB

buonornyeckoe pa3zHooOpasue OpPraHNU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHHUS U JKU3HENESTEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OIHOKJIETOYHBbIE TpPHUOBI, OJHOKIIETOUHbBIE
BOJOPOCIH, APyryue NpoTUCThl. KOoNOHNAIBHBIE OPTAHU3MBI.



B3anmoCBA3p 4acTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opraoB. OpranusMm Kak eauHoe uesnoe. ['omeocras.

Tkanu pacreHuit. Tumbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTENbHAs,
IOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
GyHKIUN ¥ PacoyIOKEHUsI TKAHEW B opraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: DIUTEINAIIBbHAS,
COCMHUTENIbHAsA, MbIlIeyHasi, HepBHas. OcoOEHHOCTH CTPOCHMS, (PYHKIHA U
PAaCIIOJIOKEHUS TKAHEH B OpPraHax »KMBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBbI OPTaHOB KUBOTHBIX U 4YesloBeKa. DyHKIIMKM OPTaHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapykHblil W BHyTpeHHuW ckener. CTpoeHue u
THUIIbI COEIMHEHUS KOCTEH.

JIBrokeHue  OopraHu3MOB.  JIBMKEHHME  OJHOKIIETOYHBIX  OPTraHHU3MOB:
amMEOOMIHOE, KIYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTCHHIA:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Pedexc. CkeneTHbie MBI U UX paboTa.

IIntanue opranusmoB. llorjomeHune BOABI, YIVIEKMCIOIO Tra3a W
MUHEpaJIbHBIX BELIECTB pacTeHUsAMU. lIuTanue XUBOTHBIX. BHyTpHmoiocTHOE U
BHYTPHUKJIETOYHOE MHUIEeBapeHre. lIuTtaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kene3bl. llnmeBaputenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHuit. Jlpixanue >xuBOTHBIX. uddysus
ra3oB 4yepe3 MOBEPXHOCTh KeTKH. KoxkHoe npixanue. J{pIxaTesbHasi IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. JlpixaHue MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMSI JIETKMX IMO3BOHOYHBIX YKUBOTHBIX.
JlpIxaTenpHas CcHCTEMa d4elnoBeKa. MexXaHW3M BEHTWIALMU JIETKUX y NTUL U
MIIEKONIUTArOUX. Perysanus npixanus. JlpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHMM.
TpaHncropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTemMa TO3BOHOYHBIX JKMBOTHBIX M  4YenoBeka. Cepaue,
KPOBEHOCHBIE COCYJlbl M KpoBb. Kpyru KpoBooOpallieHus. OBOJIOLHUOHHbIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI ITO3BOHOUYHBIX KMBOTHBIX. PaboTta
cepaua v e€ peryisaius.

Brigenenne y opranusmoB. Beigenenue y pacrenuil. Beigenenue y
*KUBOTHBIX. CokparurenbHble Bakyonu. Oprassl BblaeneHus. PuibTpanus,
CEKpelMsi U 00paTHOE BCAChIBAaHME KaK MEXaHM3Mbl paOOThl OPraHOB BbIACICHUS.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIJICIUTENBHON cUCTEMaMu. Beljenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pACTEHUMH.
Kyrtukyna. CpeacTBa nacCUBHOM M XMMUYECKOW 3aUThl. DUTOHIIUABI.

3amyra 'y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranusmMa oT OoneszHel. IMMyHHas cuctema denoBeka. KineTouHblil u
I'YMOpaJbHbI WUMMYHHUTET. BpoXIEHHBIM W TPUOOPETEHHBIM crieruduuecKuit
UMMYHHTET. Teopusi KJIoHaIbHO-celeKkTuBHOro ummyHurtera (I1. Dpmux, ®. M.
bepuer, C. Tonerara). BocmasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxumocts u perymsauua y  opraHu3moB. Pasznpaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxumMocTte u perymsimus y
pacteHuil. PocToBbIe BENIECTBA U UX 3HAYEHUE.

HepBHast cucrema u pediexTopHas peryiasius y >XMBOTHBIX. HepBHas
cucrteMa U €€ OThenbl. DBOJIOLUOHHOE YCIOKHEHHE CTPOCHHSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas ayra. be3ycinoBHble U yCIOBHBIE pe(IIEKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA XMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CUCTEMBI M WX TOPMOHBL. JleWCTBHE TOPMOHOB.
B3aumocBs3p HEpBHON W B3HIOKPUHHON cucteMm. ['unotamamo-runodu3zapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE
Bogopocin», «bakrepum», «lIpocrerimmey», «Opranbl IBETKOBBIX PAaCTEHUN,
«CucrtemMbl OpPraHoB MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembly, «CTpoeHue cTediisy,
«CTpoeHre NHCTOBOM IUTACTHHKWY», «TKaHUW >KUBOTHBIX», «CKEJIET 4eI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
cucremMa», «HepBHas  cucrema», «Koxa», «Mpbimeynas  cucremay,
«BpraenurenbHas cucteMa», «IOHIAOKpPUHHas cucrema», «CTpOEHUE MBIIILbDY,
«Ammynurer»,  «KumeyHomonoctHele»y, «CxeMa  NHUTaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«CtpoeHue mnaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepss», «HepBHas
cucteMa poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrtema
MieKonuTaomux», «HepBHas cuctema uenoBekay», «Pedexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpPENapaThl OJTHOKIECTOYHBIX
OpraHu3MOB, MHUKpOINpenaparbl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX PAcCTeHHM, repOapuu
pacTeHWil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJOBEKa,
obopyaoBaHue I IEMOHCTPAIMH MIOYBEHHOTO U BO3IYIITHOTO MMUTAHUS PACTEHUH,
pacierieHus Kpaxmaina U OeNKOB Moj eicTBUEM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIA T'OJIOBHOTO MO3ra Pa3jIMYHbIX )KUBOTHBIX.

JlaGoparTopHasi padora «/3yyeHrue TKaHEH paCTCHUI».

JlaGopaTopHasi padora «3yueHne TKaHel )KUBOTHBIX Y.

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. PazmHoKeHre 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OPraHu3MOB: Oecrosoe (BKIJIIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  TMOYKOBaHHE, CHOPYJISALUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. I[lonoBbie KieTkW, Wiau rametol. Meiio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. KpoccuHroep. buomorunueckuii CMbICI
Melo3a W TOJOBOro Iponecca. Meilo3 M €ero Mecro B JKMU3HEHHOM IMKJIE
OpPTraHU3MOB.

[IpenzapoaspimieBoe pa3Buthe. ['amerorenes y :KuBOTHBIX. [10JI0BBIE XKeIe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE KUBOTHBIX. (CrocoObI
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
0 Pa3BUTHUU OPTraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOIOUL.
Konyenyuss mopgocenos u moodenu mopgpoeenesa. Ctraguum 3MOpHOreHesa
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOomenme. Tumbl  apobieHus.
Hemepmunuposannoe u Hedepmunuposannoe Opooaenue. bracmyna, munsi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKOMHUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpyJisinus). 3aKiaaKa OpraHOB M TKaHEW W3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHME 4YacTell pa3BUBAIONIETOCs 3apojbliia (3MOpHOHANbHAS WHIYKIHUA).
3akyagka TUlaHA CTPOCHUSI KUBOTHOTO KaK Pe3yjbTaT HEpapXUUYECKUX
B3aMMOJICHCTBUI TeHOB. BriusHue Ha 5SMOpPHOHAJIBHOE pa3BUTHE Pa3IMUHBIX
(bakTOpOB OKpYKaroue Cpeibl.

Poct u pasButue XUBOTHBIX. [locTamMOpuoHanbHBIM Tiepuona. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buollornyeckoe 3HauYe€HHE NPSIMOTO U HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B IMpUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA )KUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OHOJIOTUYECKHE MTPOLIECCHI.

PasmHoxenne u passutue pacteHui. ['amerodut m cmopodur. Meiio3 B
KU3HEHHOM 1HKie pacTeHuil. OOpa3oBaHMe CIOp B TpoIEcce Meio3a.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoiiHOe OII0I0TBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHn3MBbl PETYJSALAN OHTOIEHE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsi: C. I'. HaBamun, X. HIneman.

Tabmuubl u cxembl: «BereratuBHoe pasMHoxkeHHe», «Tumbl Oecnosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAaMHIOMOHAIb», «Pa3MHOMXEHHE SBIIEHBI»,
«PasmHOXeHue ruzipel», «Meito3», «Xpomocombly, «I'amerorenes», «CTtpoeHue
SIMIEKIIETKH U crepMaro3ouia», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3Butne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Yy ILIBETKOBBIX PACTEHUN»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX PACTECHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbDy, <«JKM3HEHHBIM UHUKI MXa», <OKW3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBIN LUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SHIEKIETOK U
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKI.

JlaGopaTopHasi padora «/3yueHne cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckass padora «BbisBIeHUE MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICIINX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKUM Kak Haykd. Paboter T
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Padotsr H. K. Konwitosa, H. 1. BaBunosa, A. H. benozepckoro, I'. /1.
Kapmieuenko, 0. A. ®unumuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATHBHBIE NPU3HAKWA, JOMUHAHTHBIA W PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTASI JIMHUS, TUOPUIbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUAOJOTUYECKHUMA,  IUTOJOTHYCCKUH,
MOJIEKYJIIPHO-TE€HETUYECKUM.

JdemoHcTpanumn

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX

HUCCIIEIOBaHUI).
Tema 12. 3aK0OHOMEpPHOCTH HACIEACTBEHHOCTH
Mounorubpuanoe ckpenmBanue. IlepBbiii 3akoH MeHnenss — 3aKoH

ennHOo00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKkOH MeHJens — 3aKOH pAacIIEIUICHUs NPU3HAKOB. LluTosornueckue OCHOBBI
MOHOTMOPH/IHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

AHanuzupytonee ckpemyBanue. [IpoMexyTouHblil XapakTep HaciaeqoBaHUS.
Pacmienienne npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpenuBanue. Tpetuid 3akoH MeHaens: — 3aK0OH He3aBUCUMOTO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTosmornyeckue  OCHOBBI  JUTMOPHUIHOIO
CKpELIMBaHUS.

Cueruiennoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersienHoe
HACJICJOBAHUE T'€HOB, HAPYLICHWE CLEIUICHUS MEXAY I'e€HaMH. XPOMOCOMHas
TEOpHsI HACIICCTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBINM MEXAHU3M OINPENEICHUS 10JJa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHb Moji. I'eHeTudeckas
CTPYKTypa MOJIOBBIX XpoMOcOM. HacnenoBanne Npru3HaKoOB, CLENIEHHBIX C ITOJIOM.

['enotun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE IEMCTBHE
reHa. MHOXECTBEHHBIM ajuenu3M. B3auMonencTtBue HeaulebHbIX T'EHOB.
KommementapHocts. Onucras. [lonmmepus.

['eHETHYECKUM KOHTPOJIb PA3BUTHs PACTEHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TakkKe (PU3NOJIOTUYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIHH.
['eHeTnyeckre MEXaHM3Mbl CHUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Mapa3suT» U «XO35IMH — MHKpPOOMOM». ['eHeTmyeckue acneKkTbl KOHTPOJS U
MU3MEHEHUS HACJIEZICTBEHHON MH(POPMAIIMH B IOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBelit U BTOpOil 3akoHBI Menaens», « TpeTuii 3akoH
Mennens», «Ananusupymollee CKpemuBaHue», «HemomHoe nomMuHUpOBaHHEY,
«CremnyieHHOe Haclel0BaHUE IMPU3HAKOB y JApo3oduib», «l['eHeTnka mnonay,



«Kapuotun uenoseka», «Kapuotun gpozodpuns», «Kapuotum nTuus,
«MHOXEeCTBEHHBIN ajjIenu3m», « B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MoJenb AN JEMOHCTpallM 3aKOHOB €AMHOOOpasus
ruOpuJIOB TEPBOTO TOKOJIEHMSI M PACIlEIJIEHUs TMPU3HAKOB, MOJAENb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS MPU3HAKOB, MOJEIb IS
JEMOHCTPAllMM CLEIJICHHOTO HACJEIOBaHUs MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpo3zoduiay.

IIpakTuueckass padora «/3ydyeHwe pe3yJabTaTOB MOHOTHMOPHUIHOTO
CKpEUIMBaHUA Y AP030(UIIBD».

IIpakTuyeckass  paGora  «lM3yueHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEITUBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (HEHOTHUIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJICICTBEHHAS U HACIICICTBCHHASL.

MoaudukanuonHas W3MEHYMBOCTh. Ponb  cpenbl B (OpMHpPOBAHUU
Moau(pUKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
pan u BapuarmoHHass kpuBas (B. Moranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHYUBOCTH.

['eHOoTHIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIIUYECKON U3MEHUHUBOCTH.
Buapl reHOTHTTHYECKON N3MEHUYUBOCTH: KOMOWHATUBHAS, MYTAllUOHHAS.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpolEecC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POIb KOMOMHATHUBHON M3MEHYMBOCTHU B CO3JJTaHUU
IeHEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHabl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SaepHbie U
HuToIIa3MaTuyeckue myrauud. CoOMaTUYECKUE U IOJOBble MyTanuu. [IprynHb
BO3HUMKHOBEHUs MyTanuil. MyTareHsl HW WX BIHWSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTallMOHHOI'O IMpolecca. 3aKOH TOMOJOTMYECKHUX pSAIOB B
HacnencTeeHHo m3menuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUMBOCTh U
HACJIEACTBEHHOCT.

Onuecenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEMUYECKUX Qakmopos 6
HAac1e008aHuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBunos.

Tabmuubr u  cxembl: «Bunpbl  u3MmeHuuBoctH», «MoaudukaoHHas
U3MEHYUBOCTbBY, «KombOunaTuBHas MU3MEHYUBOCTbBY, «Mernosy,
«OmnogotBopeHuey, «I'eHernueckue 3a00aeBaHus YeI0BeKa», « Buabl myTaruii».



O6opynoBaHue: XKMBbIE W TepOapHBIE IK3EMIUBIPHl KOMHATHBIX PACTCHH,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BUIAMH H3MEHYUBOCTH.

JlabopaTtopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. llocTpoeHue BapualMoOHHOTO psAga U
BapHUALIMOHHON KPUBOWY.

IIpakTuyeckasa padora «Myrtauuu y apo3odunbsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoseka. MexnyHapoaHass Mmporpamma HCCIEIOBAHUS T€HOMa
yenoBeka.  MeToapl  M3y4eHUsT TEHETMKH  YEJIOBEKA:  T'€HEaJOTrHnYecKui,
OJIN3HELIOBBIN, LUTOT€HETUYECKHUN, MOMYJIILIUOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHUE TEHOTHIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUS YeslOoBeKa. [ eHHbIE U XpPOMOCOMHBIE
OoJie3HU 4YenoBeka. bolie3HW ¢ HACEeNCTBEHHOM MPEeapacroyioKEHHOCTHIO.
3HayeHuEe MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUN U JICYEHUU T€HETUYECKUX
3a00eBaHUI YeloBeKa. MeanKo-TeHeTUYeCKoe KOHCYJbThpoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHSTHE «TE€HETHYECKOTo rpy3a». JTUUYECKUE ACHEKTHI MCCIENOBaHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTOpbl TOBBINIEHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3UYEeCKOMY M XUMHUUYECKOMY 3arpsi3HEHUI0 OKPY’KAIoOIIeH cpeapl. | eHeTnyeckas
MPEAPACTIOIOKEHHOCTD YEJI0BEKA K MAaTOJIOTHUSM.

JdeMoHcTpanuu

Tabnuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yUYEHUS] T€HETUKU
yenoBekay, «I eHeTnueckue 3a00JI€BaHUS YEITOBEKAY).

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3zMoB

JlomecTukanuss W CEJIEKUUs. 3apOKICHUE CENEKIMH W JIOMECTHUKALUU.
Yuenue H. U. BaBmmoBa o lleHTpax mTpOHUCXOXKIEHUS HW MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Poib cenekuuym B CO3JaHMM COPTOB PACTEHUM W IMOPOJ
#*uBOTHBIX. CopT, MOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleACTBeHHOM wu3MeHuuBocth H. WM. BaBunoBa, ero 3HadueHue s
CEJIeKIIMOHHOU paboThI.

MeTtoapl cenekIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/IUBU1Y AJIbHBIN. DTarel KOMOMHAIIMOHHOMN CCJICKIIUU. HUcnsiTanne
npou3BoAMTENIed MO TOTOMCTBY. OTOOpP MO TE€HOTHUIY C MOMOIIBIO OIEHKU
dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ ~ CEJIGKIIMOHHOW  paboThI.
PannanmoHHbIN 1 XMMUYECKUNA MyTareHe3 Kak HCTOYHUK MYTAalUMN Y KyJbTYPHBIX



¢opm opranusmoB. Mcnonp30BaHHE TEHOMHOTO PENAKTUPOBAHHMS W METOJOB
pexomOunanTHbIX JJHK 711 monmydyenust ucxoqnoro Mmarepuana ajisi CEJIEKIHH.

[Tonyuyenue HOJIUIIJIONIOB. BuyTtpusngosas TUOpUIN3ALIHSL.
bnu3kopoACTBEHHOE  CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBeHHoe
CKpeluMBanue, win ayTopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruGpuansanus. [Ipeogonenue Oecronus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTCHUI U )KUBOTHBIX. «3e1éHas
DesonoYuUs».

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKUX pOAMYEN I CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. J3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YAVHUEeHUs CYUeCmeyiomux U co30anusi HO8bIX HOpPooO, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosuvlx uoell U NepCneKmuU8HbLX MexHOL0ULL.

JdemoHcTpanumn

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsinenko, b. JI. Actaypos, H. bopnoyr, 1. K. bensies.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00pa3usi KYJbTYpPHbIX
pacTeHui», «3aKOH FOMOJOTUYECKHUX PSIOB B HACIEACTBEHHOU H3MEHUYMBOCTHY,
«Mertonpl cenexuumy, «OTnanéHnas rudpuanzanusy, «Myrtarenes».

JlaGopaTopHasi padora «/3yueHne copTOB KyJIbTYypHBIX PACTEHUN U TOPOL
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «3yueHrne METOAO0B CEJECKIIUU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHIKEHHUSI CEJIEKUHWH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENILHBIN y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHHBEPCHUTETA WM HAYYHOTO UEHTPA)».

Tema 16. buorexHoyiorus U CHHTETHYECKasi OHOJIOTHS

OOBbeKThl, UCMHOJb3yeMble B OHMOTEXHOJIOTMH, — KIETOYHBIE U TKaHEBBIC
KYJIbTYDBIL, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunmonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, IMOMYyYEeHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunte3. OOBEKTbl MHKPOOHMOJIOTHYECKHX
TexHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT M BATAMHHOB.

Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LEJIECHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIBIO MMOJYYEHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiepKaliuX He BCTPEUaroIIrecs B IPUpPoie OMOCUHTETUUECKUE Ty TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuan3anmuss W  COMaTHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B cCeleKUuu pacteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. HMcnonvszosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKkoHCTpyKius
SMUEKIIETOK U KIOHHPOBAHUE JKUBOTHBIX. MeTOA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHnss Y NEPCHEKTHBBI  XPOMOCOMHOM M TI'€HHOM  WH)KEHEPHUH.
DKOJOTMYECKHUEe U ITUYECKUE POOIEeMbl TeHHONW MHKEHEPHUH.

Menuuuackue 6uorexnosnoruu. [locrrenHomuas nudposas meauuuaa. [TLP-
JTUArHocThka. MeTa0OoJOMHBIN aHalu3, TEHOLUEHTPUYECKUH aHalIu3 MpoTeoMa
YeJIoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. Mcmosib30BaHHME CTBOJIOBBIX
KkieTok. TapretHas Tepanus paka. 3D-OunonHkeHepus i pa3pabOTKU
(GyHIaMEHTAIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/aHUS KOMILJIEKCHBIX
TKaHEe COoYeTaHWEM TEXHOJIOTHM TPEXMEPHOro OUONMPUHTHHIA U ckaddonaauHra
JUISL PELIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIULIMHBI.

Co3naHne BEKTOPHBIX BaKLMH C II€JbI0 OOecrevyeHus KOMOWHHPOBAHHOMN
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHME MOJEKYISPHBIX MEXaHHU3MOB
dbynkunonupoanusi PHK-conepkamuyx BUpYCOB, BBI3BIBAIOIIMX OCOOO OIMACHBIE
3a00J1€BaHuUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabmump! u cxemsl: «lcnonap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
IpOU3BOICTBEY, «Kiletounas nuxxenepusn», «I'eHHas nHKeHEPU».

JlabopaTtopHuas pa6ora «3yyeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloryyeHrne MOJTOYHOKHUCIBIX TPOLYKTOBY.

JKckypceusi «bUOTEXHONOTHMS — BaKHEWIAash MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOACTBO)».

11 KJTACC

Tema 1. 3apoxneHue M pasBUTHE JBOJIOLNMOHHBIX NpeACTABJICHHUN B
omnoJsioruu

OpomonnoHHas teopus Y. JlapeuHa. Ilpennochlikyn BO3HUKHOBEHMS
napBuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1M€e CUJTbI 3BOIIOLMH BUAOB 110 Y. JlapBHHY (BBICOKAasi NHTEHCUBHOCTD
pPa3MHOXXEHHSI OpPraHM3MOB, HACIEACTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cunterndeckord Tteopun sBotonmu (CTD). HelTpanbhas
Teopusi 3Bomtonuu. CoBpeMeHHas JBONIOIHMOHHAs Ouoyiorus. 3Ha4YeHHE
HBOJIFOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunueit, K. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosbe, Y. Hapsun, C. C. Yerepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xkuBbIX cymectB (o Jlamapky)», «Mexanusm (GopmMupoBaHuUs
NpUCHIOCOONIEHU y pacTeHuil W >KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectsus Y. lapsunay, «Haxonku Y. lapsuna», «@opmbl 60pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHoroobpasue KyJabTYpHBIX (GopM
KammycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXXYILIUX CHJ 3BOJIOLUWY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLII.

Tema 2. Mukpo3BoIOLMSA U €€ pe3yJIbTAThI

[Tonynsauus Kak 3JIeMEHTapHas eIWHULA 3BOJOUUH. COBPEMEHHBIE METOIbI
OIICHKM TE€HETUYECKOro pa3HooOpas3us U CTPYKTypbl mnomyisiuil. M3meHenue
reHopoHJa TOMyJSIUU KaK DJIEMEHTAPHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus J[xx. Xapau, B. Baitnoepra.

DOnemeHTapHbie (AKTOPHI (IBMIKYIIUE CHUJIBI) HBOJIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. J[lpelid reHOB — ciiydaiiHbie
HEHaIpaBJeHHbIE W3MEHEHMs 4YacToT aieiaedl B mnomysauusx. Oddexr
ocHoBatensd. JIpgexm Oymovirounoco eopaviuika. CHUdCEHUe 2eHemuyeckKo2o
pasnoobpazus: npuuunsl u cieocmeus. llposseienue s¢pgpexma Opetigha 2eros 6
oonbwiux U manelx  nonyaayuax. Murpamun.  M30msMmus  momyJsiuii:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMooTHYecKas (PEenpoIyKTUBHAS).

EcrectBeHHbIii 0TOOp — HampaBisoomuil  (akTop SBOIOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  ABWXKYUIMM, CTaOWIM3UPYIOLUH, pa3pblBalOLIUil
(mu3pyntuBHbii). [lonoBoit or6op. BO3HMKHOBEHHE M 3BOJIOLHUSA COIHAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUU.
Bo3HukHOBeHHE  MpUCIOCOOJEHUNW y  oprauusMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocodseHuil y opranu3mMoB: Mop(hoIorniecKkue,
duznonornueckue,  OMOXUMHUYECKHE,  MoBeaeHuYeckrue.  OTHOCHUTENBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u CTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOsBoMOIMU. M3omsmus — kimoueBod (akTop BuagooOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIATPUIECKOE (reorpaduueckoe),



CHUMIIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (mosMIuIOnIU3anus,
rubpuanzaiys). JJIMTenbHOCTh 3BOJIIOIUOHHBIX MTPOLIECCOB.

Mexanu3mbl opMHUPOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Posnp  3BONMIOIMOHHON OMOJOTMM B pa3pabOTKE HaydHbIX METOOB
COXpaHeHHUs OMopa3zHo00pa3us. MUKpPOIBOIIOLMS U KOIBOJIIOLUS Napa3uTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEW.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 2. Maiip.

Tabmunpel u cxeMbl: «MyTalMOHHass WM3MEHYMUBOCThHY, «llomynsuuonHas
CTpyKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «IBmxkyiiue
CHJIBI 3BOJIOLUNY, «IKOJIOTHYECKas HU30JSIUS MOIMYyJIALUA CeBaHCKON (dopenmy,
«['eorpapuueckass M30JA1USL  JIMCTBEHHUIl CHUOMPCKOM W JIMCTBEHHHULIBI
naypckoi», «llomynsnuoHHbIe BOJIHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «CxeMa
JEHCTBUSL €CTECTBEHHOro o0TOopay, «PopMbl OOpHOBI 32 CYyIIECTBOBAHUEY,
«nycTpranbusiii Menanu3m», «JKusble nckomnaemsie», «llokpoBuTenbCcTBEHHAS
OKpacka KUBOTHBIX, «IIpemynpexnaromas OKpacka YKUBOTHBIX»,
«®usnonoruueckue aganrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTEIBHOCTBY, «Kpurepun Buna», «Bunsl-aBoitHukn», «CTpyKTypa BHIA B
npupone», «Crnocobsl BuaooOpazoBanus», «l'eorpaduyeckoe BUI000pa3oBaHue
TpEX BHUIOB JaHJBIIIEH», «IKOJOTHYECKOE BHJI000pAa30BaHHME BHUIOB CHUHUID),
«ITonunnouael pacrennii», «KamnycTHo-peaeuHblil rubpu.

ObopynoBanue: repObapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, YyUeJia NTUL U
3Bepell ¢ NpUMepaMM pPA3IUYHBIX MPUCIOCOOJIEHMM, uYydena NTUL] U 3BEper
pa3HBIX BHJOB, TepOapum pacTeHU OMU3KUX BHIOB, OOPa30BaBIINUXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBiIeHHE H3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEIbHAs 1[EI1eCO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHeHHE BHUIOB 1O MOP(HOIOTHYECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOIMS U €€ pe3yJIbTaThI

Meroasl u3ydyeHHs MakposBomrouuu. [lameoHTONMOrMYECKHEe  METOJbl
u3yueHus oHBomouud. llepexomgnsie ¢GopMbl U (PUIOTEHETUYECKHE PSAbI
OpraHU3MOB.

buoreorpaguueckue mMetonapl u3ydeHus sBontonuu. CpaBHeHHE (GIOpbl U
(ayHBl MaTepuKOB M OCTpoBOB. buoreorpaduueckue oOnactu 3emun. Bupbl-
SHAEMHUKHU U PEITUKTHIL.



DOMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUYECKUE METOIbI M3yUCHHUS
ABOMIONMM. ['eHeTHyeckue MEXaHU3Mbl 3BOJIIOLUM OHTOTE€HE3a U MOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AQHAJOTHYHBIE  OPTaHBbI.
PynumenTtapHeie  opranbl M aTaBU3MbBl.  MOJEKYJISPHO-TE€HETUYECKUE,
OMOXMMHUYECKHUE W  MaTeMaTU4YeCKUE  METOJbl  W3YUYEHHUS  HBOJIIOIMHU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOABI MOCTPOCHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallul U 3BOJIIOLIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOJONUU. [Ipunyun cmenvt QyHKYuUl.
HeobOpatumocTs 3BoMonMK. AanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIOB
IBOJIIOLUH.

JdemoHcTpanumn

[Toptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

Tabnuubl U cxembl: «DUIOTEHETUUECKUIN DS/ JIOMIAIN», « APXEONTEPUKCY,
«3Bepo3ybObie  smeps»,  «Cteronedansry,  «Punmoduth»y,  «CeMeHHBIE
nanopoTHUKW», «buoreorpadpuueckre 30HBI 3eMiam», «Jlpeiid KOHTHHEHTOBY,
«PenmukTery, «HadanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbHI 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHMe 3aKOHOMEPHOCTH IBOTIOITUN).

O6opynoBaHue: KOJUICKITUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OPraHu3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHne U pa3BuTHE *KU3HUA HA 3emule

Hayunpie rHmore3sl TPOUCXOXIEHUS >KU3HU Ha 3emie. AOWoreHe3 u
nancrnepmusi. JJoHayuyHble TPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEaAllMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKIAEHHUS )KU3HU U €€ OnpoBepKeHUE onbiTamu .
Penu, JI. Cnannanmanu, JI. [Tactepa. [IponcxoxaeHue sKu3HU U aCTPOOHUOIOTHS.

OcCHOBHBIE JTallbl HEOPraHUYECKOU 3BOJIIOLIAM. IInmanerapHas
(reonoruueckast) SBOJIONUA. XHMHYECKas OHBOIMIONHMSA. AOHOTCHHBIM CHHTE3
opraHuyeckux BemecTB U3 Heopranudeckux. Ombit C. Mumepa u I'. HOpu.
OOpazoBanue mnonauMepoB u3 MoHoMmepoB. KoamepBarnas runoreza A. .
Onapuna, runore3a nepBuyHoro oyiasona JIx. XomnzaeitHa, reHeTUUECKas TUIIOTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

HUctopus 3emnn u Meronpl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octatku. I'eoxpoHonorus u e€ wMeroabl. OTHOcUTENnbHAsE U a0CONIOTHAs
reoXpOHOJIOrHus. [ €0OXpOHOJIOrnYecKast Kaia: S0HbI, dPbl, IEPUOIbI, SITOXU.



HavanpHble 3Tambel opranndeckou sBosouuu. [losBieHWE H  3BOJIIOLHS
NEPBBIX KJIETOK. DBOJIOLUS MeTaboan3Ma. BO3HMKHOBEHHE TEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHaJIOT MEepPBhIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl ¥ 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOMOreHe3). DBONIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMM BbICHIUX pacTeHUud. OCHOBHBIE apOMOPGO3bI
pactenud. Beixon pacreHuit Ha cymry. [losiBieHHWe CIOPOBBIX pACTEHUH U
3aBoeBaHME UMK cymd. CeMeHHble pacTeHus. [IponcXoKaeHrne LBETKOBBIX
pacTEHUM.

OCHOBHBIE 3Tambl 3BOJIIOIHMHM KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
*KUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBIIEHHE COBPEMEHHBIX
TtunoB. [lepBble XOpaOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA O3BOHOYHBIX.
[Tpoucxoxnenne amuoOuit u pentuiauil. IIpoucxoxneHue MICKONMHUTAOIUX U
ntul. [lpunoun xmoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie MO 3paM M IEepuoAaM: apxeu, MpPOTEPO30,
najgeo3oM, Me3030M, KkaWHo3oM. OOmas  XapakTepucThka KiIumaTa u
reOJIOTMYECKUX IpoLeccoB. llosBiIeHME M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BbIi COCTaB aTMOC(heEphI.

MaccoBbie BBIMUPAHHSI — JKOJIOTHYECKHE KPU3UCHI Ipouwioro. IIpuunHel u
CJEACTBUSL MAacCOBbIX BbIMHUpaHHUl. COBPEMEHHBIN HKOJOTHUECKUN KPHU3UC, €Tr0
ocobenHoctH. [IpobGaema coxpaneHus 6nopazHooOpa3us Ha 3emIie.

CoBpeMeHHass CUCTeMa OpraHMYecKoro mupa. [IpuHIUNBl KIaccupuKanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPyl OPTraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. U.
Omnapun, /[x. Xongeits, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombitTa @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apoxaeHus Xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl  HEOPraHWYECKOW  HJBooUuW», «l'eoxpoHosorMueckas  mIKaiay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHUsS PYKApUOT
nyTéM cumoOnoreHesza», «Cucrema XuBOM mpupoab», «CTpoeHHE BUPYCay,
«Apomopdo3bl  pacTeHuit»y, «Punnopute», «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounele Bogopocian», «Mxm», «llamoporHukm», «l'ogoceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KuiedHononocTHbey,
«IInockue YepBU», «YneHucToHoruey, «PEIOBI, «3EeMHOBOIHBICY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Butne Xu3HuM B
apXeucKou spe», «Pa3BruTHe )XU3HU B MPOTEPO3OMCKOU dpey, «PazBuTue Ku3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTne Ku3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuuM pPacTeHU pa3IUYHBIX OTAEJOB, KOJUIEKIIMU
HAaCEKOMBIX, BIIAKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UIJIOKOKMX, CKEJIETbl II03BOHOYHBIX JKMBOTHBIX, 4Yydesla NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJISDKH OPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHuto abuOreHHOro CUHTE3a OPraHuYeCKNX COEIUHEHUH B
NEPBUYHOI aTMOchepe».

JlaGopaTtopnasi paGora «/I3yyeHue M omnMcaHuE HMCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHne OCOOEHHOCTEH CTPOCHMSI PACTEHHIA
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yyeHne ocoOOEHHOCTEH CTPOCHMSI MTO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaum anTponosiorud. MeToabl aHTPONOJIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUM 4YelloBeKa. Penuruno3Hele
B033peHUs1. COBpEMEHHbBIE HAYUHBIE TEOPHH.

CX0ACTBO YeNOBEKA C )KMBOTHBIMU. CUCTEMATHYECKOE MTOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMBOTHBIMU:  CPABHUTEIBHO-
MopdooTuIecKue, AMOPHOJIOTHIECKHE, (bU3HOTIOTO-OMOXUMUYECKHUE,
noBezeHueckue. OTINYus 4esloBeKa OT KMBOTHBIX. [IpSAMOX0OKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CHUTHAIBHOU
CHUCTEMBI.

JBuxyue cuiibl ((pakToOpbl) aHTPOMNOreHe3a: OMOJOrHYeCKHe, COLIHAbHBIE.
CooTHoltieHne OMONIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJWU aHTpOIOTeHe3a. PaHHME uenoBeKOOOpa3Hble O00E3bSHbI
(IPOKOHCYJIBI) U PaHHUE MOHTHUIBI — OOIIHE MIPEIKHA YeTOBEKOOOPa3HBIX 00€3bsiH U
Ir0iel. ABCTPAJIONIUTEKU — JIBYHOTHE TPEIKHU JtoAeh. UenoBeK yMenblil, IepBbIe
W3TOTOBJICHUS OpYAuN TpyAa. YeloBeK NMpAMOXOIAIIMN U NEPBBIM BBIXOJ JIOJEH
3a  mpenensl  Adpuku. UYenoBexk reWmgensOeprckuii — 0OmMUNA  TPEIOK
HEaHIEPTaJIbCKOr0 YEJIOBEKA U YEJIOBEKa pa3yMHOro. UenoBeK HEaHEepTaJbCKUN
KaK BUJ JIFOJEW XOJIOAHOTO KiauMmara. YenoBek pa3yMHBId COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamMu AQpUKU.
[TameoreneTrka v najgeoreHOMHMKA.



OBOMIONMS COBPEMEHHOTO 4esloBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJISIIMSIX
yenoBeka. MyTanmoHHBIH Tporecc ¥ noaumopdusmM. [lomysiuoHHbIE BOJHBI,
npetid renoB, murpanus U «3p(EeKT oCHOBATEs» B MOIMYJALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. [loHstue o pace. bosblime packl: e€BpomneougHast
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHAS),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKas). Bpems W myTu paccelieHHs 4YeloBeKa MO ILJIaHETe.
EnunctBo  uyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[Tpucnoco0IeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBHUSAM OKpYXarolled cpeabl.
BnusHue reorpaduueckoil cpeapl u  apeida reHoB Ha MOp(RONOTHIO U
(U3UONOTHIO YeTIOBEKa.

MexauciuIinHapHbple  MeToAsl B (u3uYeckor  (OMOJIOTHYECKON)
AHTPOINOJIOTMU.  OBOJIIOLIMOHHAS ~ AHTPOMNOJIOTHUS M NAJICOaHTPONOJIOTHUS
YeJI0OBEUYECKUX MonyJsiiuui. buoconuaneHple MCCIENOBAHUS HPUPOJIBI YETOBEKA.
HccnenoBanue KO3BOTIOLUH OMOJIOIMYECKOr0 U COLMAIbHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. {apBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabmuup! 1 cxemsl: «MeToJIbl aHTPONOJIOTUNY, «I 0JIOBHOW MO3I YEJIOBEKA,
«YenoBekooOpa3Hble 00€3bsAHb, «CKEJNeT ueloBeKa U CKENeT IIHMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbDY, «J{BHKYILIME CUJIbI AHTPONIOTE€HE3a», « DBOJIIOLMOHHOE
IpEeBO  4YENOBEKa», «ABcCTpalonurek», «YemoBek  yMmenslit», «YenoBek
OpSIMOXOJAIIMIY, «JleHucoBckuil yenosek» «Heannepranbip», « KpomMaHbOHIED,
«IIpenxu uenoBeka», «ITalbl 3BOJIOLUY YETIOBEKay, «Packl uemoBekay.

OOopynoBaHue: MYJSKM  OKaMEHEJIOCTEH, MpPEeIMETOB MaTepualbHON
KyJIbTypbl TpPEIKOB 4YeloBeKa, penpoaykuuu (dortorpadum) KapTuH C
MU(DOJIOTUYECKUMU U OHOJEHCKUMHU CIOKETaMHU TMPOUCXOXKIACHHS YeNOBEKa,
¢dortorpaduu HaXOJOK UCKOIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIETb
yepena 4eJOBEKa M dYepena LIMMIIAH3€, MOJENIb KUCTH YelIOBEKa M KHUCTH
HIMMIIAH3€, MOJAEII TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnass pabora «/3yueHue ocoOEHHOCTEH CTPOCHUSA CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTHyeckas padora «/3ydyeHne 3K0JOrnYeCKUX afanTaluil YeITOBEKaY.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHMSIX OPraHM3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKpY:Kamllei cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencimu, B. H. CykauéBa. Pa3gensl u 3amauu
9K0JIOTUU. CBSI3b KOJIOTUU C IPYTUMHU HAYKaMHU.



Metoasl skonoruu. [loneBble HaOMIOAECHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble U JaboparopHble. MojaeaupoBaHHE B 3KOJOTUH. MOHHUTOPHHT
OKPY’KaIOIIEH CPebl: TOKATBHBINA, PETUOHATBHBIA U TJI00ATHHBIN.

3HaYeHUEe DOKOJIOTMYECKUX 3HAHUW I YEJIOBEKA. DKOJIOTHYECKOE
MHUPOBO33pPEHNE KaK OCHOBA CBSI3€M YeNOBedeCcTBa ¢ Npupoaoil. PopmMupoBaHue
HKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynse, H. A. CeBeprios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skosorum», «Meroabl 3kosnoruny, «Cxema
MOHHUTOPHUHIA OKPY’KAOLIEN CPEABDY.

JlaGopaTopHhasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCIIEIOBaHUI).

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonorudeckue (HakTopbl U 3aKOHOMEpPHOCTU UX AerictBud. Knaccudukarms
IKOJIOTUYECKUX (PAKTOPOB: a0MOTUUYECKUE, OMOTHYECKHE, aHTponorennsie. Ooiue
3aKOHOMEPHOCTH JEeHUCTBUS dKojormdeckux (akropos. [IpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOHWOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Ab6uotnyeckue ¢aktopel. CBeT Kak sKosoruueckuit ¢akrop. JleiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJIOIMYECKUE TPYIMIbI
pacTeHHil M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUTHajlbHash poOJib CBETA.
DOoTONEPUOIU3M.

Temmneparypa kak skoyiorudeckuii ¢axrtop. JleiicTBue TemmepaTypbl Ha
opranu3Mmsbl. [1oMKHUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak skosiormdeckuit ¢aktop. Ilpucnocobnienus pacteHuil K
nojJiep>kaHuio0 BojHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
rNyOMHHas  TOJATNOYBEHHAs, BHyTpuUOpranudMeHHas.  DU3HKO-XUMHYECKUE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucnocoOiieHus OpraHU3MOB K
YKU3HU B Pa3HbIX cpeaax.

buonorunyeckne putmbl. BHemiHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
TOJUYHbIE PUTMBL. [Iprucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue O JKU3HEHHOW (QopMme.
Kusznennsie popMbI pacTeHU: 1epeBbs, KyCTaPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re00MOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buortnueckue bakTopsl. Bunpl OMOTHMYECKHX  B3aUMOJICHCTBUI:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MYTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). Herpoduueckue
B3auMonencTBus  (Tommueckue, (opuueckue, (pabpuyeckue).  3HaUCHHE
OMOTHYECKUX B3aMMOJECUCTBUN JJisl CYIIECTBOBAHUSI OPraHU3MOB B CpeJe
oburtanus. [I[puHIKI KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHcTpanuu

Tabmuubl U cxembl: «2konorudyeckue (axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTMYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «Du3HOIOTHUECKHE aaanTanuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHuU3MOB», «bHOIOTMYECKHE PUTMBIY,
«Kuznennole  Gopmbl  pactenuit», «KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOocHUCTEMA MIUPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMa XBOMHOIO Jiecay, «Llenun
NUTaHUs», «XunHudecTBoy, «llapasutmzm», «Koukypenmus», «CumOuosy,
«KommeHncanuszmy.

O6opynoBanue: repdapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOIEHHBIX K
BIUSHUIO Pa3IUYHBIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHI, CBETOJIOOMBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHMS, TepOAPHUU U KOJUICKITMN TETUIOTIOONBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, Uyuena MTHUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSUIMXCS K rurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMM, KOJUIEKIIMU KUBOTHBIX, OOUTAIONIMX B PAa3HbIX Cpenax,
repOapum W KOJUICKIIMM PACTEHWH W JKUBOTHBIX, OOJAJAIONINX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHUSM YCIOBUH KU3HU, TepOapuu u
KOJUIEKI[UU PACTEHHM M JKUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3TMUYHBIX OMOTUUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi paGora «BbiBiIeHHUE NPUCTIOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTtopuass paGora «BbiBiIeHHUE NPUCTIOCOOJIECHUNH OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBD).

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH PpACTCHUN U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dkoy10rus BUIOB U MOILYJISA UM

OKOJIOTUYECKUE  XApPaKTEPUCTUKU  TOIYJISLHH. [Tomynsimuss ~ Kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPbEPOB U
0COOEHHOCTE OMOJIOrMU BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyysiuid. OCHOBHBIE TIOKa3aTEAW MOMYJISIIIUU: YHWCIEHHOCTb, IUIOTHOCTb,



BO3pDaCTHAas M TIOJOBasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII pPOCTA,
CMEPTHOCTb, MUTPALIU.

DkoJsioruyeckas CTpykrypa nonyssimuu. OleHKa YUCIEHHOCTH TMOIMYJISIIUHN.
JlnHaMuKa monmynsiivuyd U €€ peryisivs. bUOTHYECKUMH MOTEHIMA MOMYJISALUU.
MopaenupoBanue IMHAMUKH NOMYJsAuU. KpuBble pocTa YUCIAEHHOCTH MOIMYJISLUN.
Kpusbie BbpKMBaHMs. Perynsuuss 4YMCICHHOCTH MOMYJISLU: poiib (aKTOpOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTMYECKUE CTPATETUU BUAOB (T- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIe Buaa. MectooOutanue. MHoroMmepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnManpHas u peanu3oBaHHAs HUIIH.

Bun xak cucrema nomynsiuuid. Apeansl BUAOB. Buabl M UX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTM TOBEJEHUSI W MUrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJHBIX BUOB.

JdemoHcTpanumn

[Toptper: k. . XatunHCOH.

Tabmuubl U cxembl: «DKOJIOTMYECKUE XapAKTEPUCTUKU MOMYJISALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  nonmyisiqum», «Bo3pacTHble  NHUpPaMHJIBI
nonyysiun», «CKOPOCTh  3aceleHUsi [OBEPXHOCTH 3eMJIM  Pa3IuYHbIMU
opranuzmMammn», «Moaens 3konmornyeckort Humu /. Y. Xatunnconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnasi  pabora  «lIpucmocoGieHus ceMsH  pacTeHMM K
pacCceneHuIo».

Tema 9. Jxosorust cood1mecTB. IKOJIOTHYECKHE CUCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crtpykrypa. CBsizu MexAy
OopraHu3Mamu B OMOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATIBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTBI, PEIYLICHTBHI.
Tpoduueckne ypoBHu. Tpoduyeckue menu u cetu. AOWOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE MTUPAMUIBI YUCET, ONOMACCHI U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI cOoO0OIIecTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKIECCMM W UX MPUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcnoe cooOiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIIECTB.



[Tpuponnbie 3xK0CUCTEMBI. JKOCUCmeMbl 03Ep U peK. IKocucmemuvl Mopetl U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbvitb.

AHTpPONOrE€HHbIE AKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOIHBIMHU YKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoakocucteM. [opoxackas
dbnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
XO35IIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponbv kackaonoco sgpghexkma u 6ud08-30upukamopos (Kirouesvix
61008) 8 QyHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXIY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJSLUNA U S3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmoi 8030eticmaus 3aepA3HeHUll  PA3HbIX munos Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl  IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCEUS.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencau.
Tabmuubt u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKOocuUcTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMA XBOMHOTO Jjecay, «DyHKIMOHAIbHbBIE
IPYIIBl OPraHU3MOB B 3KOcHCTEME», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOrHUECKasi MUPaMUJia YUCeID»,
«IKkonoruyeckas nupamusia OMOMacchDy, «IKOJOTHYECKAs] MUpamMuaa SHEPTUn»,
«O0pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBlIeHUE Jeca Mmocie
noxkapa», «JKocucreMa o3epa», «ArpoueHos», «KpyroBopor BemecTB U MOTOK
SHEPruH B arporeHosey», «IIpumepsl ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTYypHBIX M IUKOPACTYIIMX PACTEHUH, aKkBaApUyM KaK MOJIEIhb
KOCUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTopnass paGora «lI3ydyeHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYpCcUsi «IDKCKYpCHsl B TUIMMYHBIA OMOTEOLIEHO3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJI0JbHBIA UM IOMMEHHBIN YT, 03€PO, OOJIOTO)».

IKCKYypcusi «IJKCKypCcUsl B arposkocuctemy (Ha Moje WIM B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmiernanerapHass o0ojiouka 3eMIIM, TJ€ CYUIECTBYET WM
CyIlleCTBOBaJIa XM3Hb. PazBuTHe mpeacraBieHuit o omocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6nochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIECTBO OHOchepsl U ero PyHKINU.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio6abHOM 3K0cUCcTeMBbI. J(MHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE IUKIIbI (YIiieposaa, a3oTa). PUTMUYHOCTH SIBIECHUMN
B Omocdepe.

3oHanbHOCTh Ouocheprl. [lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOIHBIE Jieca, CMEUIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CABAHHBI,
yCTBIHU, TPOMMYECKHUE JIECa, BRICOKOTOPhs. KilnMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIITH.

Ctpykrypa 1 GyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHANIa U
ounochepHbIx QyHKIUH.

JdeMoHcTpanuu

[Toptpetsl: B. . Bepuanckuii, 3. 31occ.

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoaey,
«Kpyrosopot yriepona B npupoae», «KpyroBopoT Kuciopoja B HPHUPOIE»,
«KpyroBopoT Boawl B mpupojae», «OcHOBHbIE OMOMBI cymmy, «Kimmmarnueckue
nosica 3emnm», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIMpoKOINCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit gecy.

O6opynoBanue: repdapun pacTCHUIN pa3HBIX OMOMOB, KOJUICKITUHU YKHBOTHBIX.

Tema 11. YennoBek u oKpy:kaomias cpeaa

DKOJIOTMUECKHE KPHU3UChl M MX NpUYMHBL. BosznedcTBue dYenoBeka Ha
ouocepy. 3arpszHeHue BO3IyIIHOW cpenapl. OxpaHa Bo3ayxa. 3arps3HeHHe
BoAHOW cpeabl. OxpaHa BOJIHBIX pecypcoB. Pazpymienune mnouBbl. OxpaHa
NIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIM M XKUBOTHBIM Mup. OXxpaHa
PaCTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBbIE MPUHIIMIIBI OXPAHBI MPUPOJIBI.
Kpacaele kHuru. Oco0Go oxpansembie mpupojanbie Ttepputopun (OOIIT).
Borannueckue caapl 1 300J0TMYECKUE TAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U TMPUPOJIBI.
PanponanbHoe  MPUPOAOMNONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emnu. OOIME 3aKOHOMEPHOCTU TJI00ATBHBIX 3KOJIOTMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOATHBIE MOCIECTBUS.

Pa3zBuTne METONOB MOHHUTOPUHIA PA3BUTHUS  OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocbepezaioujeii u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugarowue 00Cmyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHbLIX U008 U dKkocucmem. (OcHoBbl



KOpeadurumayuu IKocucmem U Ccnocob6o8 6OopvdOvLl ¢  OUONOBPENCOSHUAMU.
Pexoncmpykyus mopckux u HazeMHbIX 9KOCUCTEM.

JdemoHcTpanumn

Tabmuubl u  cxembl:  «3arpsisHeHHe  atMocepb»,  «3arpsi3HEHHUE
ruapocdeps», «3arpszHeHne 1ouBb, «llapHukoBbIi 3ddekTy, «Ocobo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOJENH YIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpapuu OXpaHSIEMbIX PACTCHHA W >KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHoi KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
o0yyJaroumMucs MporpaMM CpelHero oOmiero oOpa3oBaHUsA: JUYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yiabTaTOB OCBOSHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIEAYIOIIME COCTABISIONIME: OCO3HAHKWE OOYYaIOIMMUCA POCCHUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACNICHUI0, Haiuuyue Momusayuu K OOydEeHUI0  OHOJIOTUH,
yeneHanpagienHoe pazeéumiue BHYTPEHHUX YOEXKIEHUN JHWYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH WM WCTOPHYECKUX TPATUIUN PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCA PYKOBOACTBOBATHCS B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMA ~YCTAHOBKaMH, NPUCYIIMMHU CUCTEME
OMOJIOTUYECKOTO  O0pa3OBaHMs, Haauuyue  NPA6OCO3HAHUS  SKOJOTUYECKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TIAHEI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPaAULUUOHHBIMA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpMamH
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAMOIIO3HAHWS, CAMOBOCTIHTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHHS K 3aKOHY M IMPABOIOPSAIAKY, YEJIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HAclIEeIUuI0 U
TpaJULUsM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoin PDenepanuu, npupoae u
OKpYXKaroLIen cpeae.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHsI YyueOHoro mpenMera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIINXCSI pYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IEHHOCTHBIX
OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCcTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIHHOCTH B IMPOLECCE PEAM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMHA O0yYarOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHa U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOpPYECKOM JEATEIbHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSITh COOCTBEHHYIO TMO3MUIMI0 [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€;

YMEHHE YUYHUTHIBaTh B CBOMX JEHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJCHCTBUS JIOCH ¢ pa3HbIMU YOEXKICHUSAMHU, KyJIbTyPHBIMA [IEHHOCTAMU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINIOJHEHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJIENOBATEIbCKUX 337a4, YBAKUTEIbHOTO
OTHOIICHHUA K MHEHHUIO OIMOHEHTOB MpU OOCYXKICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO CONECPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hopMHPOBAHHOCTH POCCHICKOM rpaXXJaHCKOMU WUJIEHTUYHOCTH,
NaTPUOTHU3Ma, YBAKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IE€pE]
Ponuuou, ropmoctu 3a cBOM KpaW, CBOXO PoauHy, CBOM S3BIK M KYJBTYDY,
MPOIIUIOE M HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K NMTPUPOJHOMY HACJIEAUIO U MAMSATHUKAM MPUPOIBI,
JNOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBIEHHE U
pa3BuUTHE OHMOJOTMH, MOHUMAHUS 3HAYE€HHUs] OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAr0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIEHHOCTEN POCCUICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIEHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAMUTEINSIM, CO3/ITaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUSA LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHUH;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPHI 310POBbS U
IMOLMOHAJIBLHOIO 0JIArONOIYYHsI:

NOHMMaHHE WU pealu3alus 370pOBOro M 0e3omacHOro odpasza KU3HU
(3m0poBO€  mHUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBWJI W HOPM,
cOAMaHCUPOBAHHBIA PEXUM 3aHATUH U OTAbBIXA, pETyJspHas Quandeckas
AKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
cOOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

NOHMMAHHE IE€HHOCTM TPaBUJ HMHAWBUIYAIBHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBEIECHUS B CUTYalUAX, YTPOKAIOIINUX 30POBbIO U JKU3HU JIFOCH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOTr0JIs, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY10JIt00ue;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTU TEXHOJIOTMYECKOM W COLMAJIbHOU
HaANpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITNOJIHATH TaKylO JESTENIbHOCTb;

UHTEpPEC K pa3inyHbIM cpepaM NpodhecCHOHATBHON JEesATENbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oynaymiel mpodeccun W pealn30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHIO M C€aMOOOpPa30BAHHUIO Ha
HPOTSKEHUH BCEU KU3HU;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJEe KaK MCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILeCTBOBAaHNS;

NOBBILIEHUE YPOBHS OSKOJOTUYECKOW KyJIBTYypbl: INPUOOPETEHUE OIIbITa
IUIAHUPOBAHMSI MOCTYIKOB M OLIEHKM MX BO3MOJXKHBIX MOCJHEICTBUN JJIs
OKPYKaKOIIEH Cpeapl;

OCO3HaHHE TI00ATbHOTO XapaKTepa HKOJIOTMYECKUX MPOOJIeM U MyTed HX
peLIeHHS;

CIIOCOOHOCTh MCIOJIb30BaTh IpPHOOpETaeMble MNpU H3YYEHUM OHOJIOrHU
3HAHWSA M YMEHHUS NpU PEIIEHUH MpoOJieM, CBA3aHHBIX C palUOHAJIbHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIOJIEHHE  MpaBUJ  MOBEIEHUS B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAHY BHJIOB,
IKOcUCTEM, Orochepsl);

AKTUBHOE HENpUATUE JCHCTBUM, NPUHOCIIIUX BpEN  OKpYKaroleh
IPUPOJIHON cpezie, YMEHHE MNPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILAT UX;



HaJIMYue PA3BUTOrO SKOJIOIMYECKOIO0 MBILIUIEHUS, IKOJIOTUUECKOU KYJIBTYpHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATbCS MMH B ITO3HABATEIBHOM, KOMMYHHKAaTHBHOM M COLMAIBHOU
IIPAaKTUKE, TOTOBHOCTHU K YYaCTHUIO B IIPAKTUYECKOMN IEATEIBbHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM IMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KyJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILCHCTBOBAHUE SI3BIKOBOM M YNTATEIbCKOM KYJBTYPbl KaK CpencTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMHU U IIO3HAHUS MUPA;

NOHMMaHUE creuu@UKy OMONOTHH KakK HayKH, OCO3HaHUS €€ poilu B
(OpMUPOBAHMN PALMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IPEJCTaBICHU 00 OKpYXalolleM MHUpPE KaK O €JUHCTBE IPUPOJIbI, YEJIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpPaHEHUS IIPUPOJTHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTUU JIJII COBPEMEHHOM LHMBUIIM3ALIUU:
o0Oecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMLMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPEeCcypcHble  NPOOJEMBl  Pa3BUTHS
YeJI0BEYECTBA, OUCKA MyTeH BBIXOJA U3 IIOOATBHBIX HKOJIOTUYECKUX MPOOIEM U
o0OecrieueHHUs  MepexoAa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (HOPMHPOBAHMIO HOBBIX CTAHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOIMYECKMX 3HAHUHW B LEJAX
NOBBIIICHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTAaBHOHM 4acTH (PyHKIMOHAJIBLHOM T'PaMOTHOCTH OOydYaromuxcs, GopMupyeMoi
IIpU U3Y4EHUH OMOJIOTUY;

IIOHUMaHUE CYLIHOCTH METOJOB IO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHMUA [Js aHaiau3a |
OOBSICHEHUS SBJICHUI OKPYXKAIOIIEro MUpa M MPOUCXOSAIINX B HEM M3MEHEHUH,
yMEHHE JelaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HA OCHOBE Hay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJy4YEeHHsI JTOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS IUIs
perieHust Ipo6sieM B peabHBIX JKU3HEHHBIX CUTYAIINAX;

OCO3HAaHME LIEHHOCTH HAYyYHOU JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HENpPEpPbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTHUBHOMY IIOJYUYEHHUIO HOBBIX 3HaHMM 1O Ouonoruu B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEIMETHBIE PE3YJIBTATbHI

MeTtanpenMeTHble pe3ysIbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMUPOBAHUS MHUPOBO33PEHUSI OO0YUaAIOIIMUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIIPEAMETHbIE) OOIIeHayYHbIE TOHATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAYYHOM KapTHHBl MHUpPAa H CHEeNU(PHUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SBJICHUE, MPOLECC,
cUCTEMa, HayuHbIH (aKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHue,  HaOMOJeHHe, HM3MEpPEHUE, OKCIepUMEHT U Jpyrue);
yHUBEpCaIbHBIC Yy4yeOHBbIC JelcTBHUs (TIO3HABaTEIbHBIE, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIre dopmMupoBanue (GyHKIIOHATBHON
TPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMH OOYyYaloUuXcs; CIOCOOHOCTD
o0yyaronmxcs UCTIOJIb30BATh OCBOCHHbIE MEXIUCIUTUIMHAPHEIE,

MUPOBO33pPEHYECKHE 3HAHUS W  YHUBEpPCAIbHbIE Yy4yeOHbIE JCHCTBHS B
IIO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

B pesynpraTte wW3ydeHuss OHOJIOTMM HAa YPOBHE CPEAHETO OOIIEeTo
obpazoBanusi y oOyugaromerocs OyayT chOpMUPOBaHbl I0O3HABATEIIbHbBIC
YHUBEpCAJIbHbIC YUeOHbIE AEHCTBHS, KOMMYHHKATUBHBIC YHUBEPCATIbHbBIE YUeOHbBIC
JEWUCTBUS, PEryJATHBHbIE YHUBEpPCAJIbHBbIC YueOHbIE JEHCTBHUS, COBMECTHAas
JeSITEIbHOCTD.

MeranpeaMeTHbIe Pe3yNbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIETo
00pa30BaHUsl TOJKHBI OTPAXKATh:

OBiaaeHne YHHBeEpPCAIbHBIMH yueOHbIMH NMO3HABATEIbHbIMH
JeUCTBUSIMMU

1) 6a30Bble JJOruvYecKue aeicTBUsl:

CaMOCTOSITETbHO  (OPMYJIMPOBAaTh W aAKTyalIH3UpoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(aHanmu3a, CUHTE3a, CPaBHEHUS, Kiaccu(pukannu, 00001IeHus ), paCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACNATh UX XapaKTepHbIC NMPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMH TOHITHUSIMH ),

ONpPEACNIATh 1M JACATEeNbHOCTH, 3aJlaBasi MapamMeTpbl U KPUTEPUU UX
JIOCTUKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABICHHBIMHU IEJISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS I OOBSICHEHUS (DAKTOB U SIBJICHHIMA
YKABOW MPUPOJBI;

CTPOUThH JIOTMYECKUE PACCYXJCHUS (MHAYKTUBHbBIC, JEIyKTHUBHBIC, IO
aHAJIOTUM), BBISABJIATHL 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBAEMbIX
SIBJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXE€MHO-MO/ICIbHBIC CpencTBa INIE: | MIPEJCTABICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUU B M3yYaeMbIX OMOJOTUYECKHX OOBEKTax, a



TaKK€  MNPOTHUBOPEUYMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh MJIaH pEIIeHUs MPOOJEeMbl ¢ YYETOM aHaIM3a MMEIOLIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JIESTEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE IPU PELICHNH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKUE e CTBUA:

BJIa/IETh HaBBIKaMU y4€OHO-HUCCIIEI0BATENIbCKON U MMPOESKTHON JESATEIIbHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEILIeHHs] MPAKTHUECKUX 33724, IPUMEHEHHUIO
Pa3IMYHBIX METOOB O3HAHUS;

UCIIONIb30BaTh pPAa3jMyYHble BUABI JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalluH, MPeoOpPa3OBaHUIO M TMPUMEHEHHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YKCIIE MPH CO3aHUH YUEOHBIX U COLUATBHBIX TPOCKTOB;

¢opmMHpoBaTh HAYYHBII TUI MBIIIJICHUS, BIAJETh HAYYHONH TEPMHHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSAMHU U METOJaMU;

CTaBUTh U (OpMyIHpoBaTh COOCTBEHHBIE 33Jauyd B 00pa30BaTeIbLHOU
JESTEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ PpEelIeHHs, HAaXOAUTh apryMEHThI IJs J0Ka3aTelbCTBa
CBOMX YTBEPXICHUI, 3a1aBaTh apaMeTpPhbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pELICHHs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIHsIM, OLIEHUBATh IPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK TEpeHOca CPEACTB M CHOCOO0B
JEHCTBUS B MPOPECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO W MPAKTHUECKYIO0 00jacTtu
KHU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTMHANbHBIC MOAXOAbI M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaIuu (TekcTe yueOHOTo
nocoOusi, HAy4YHO-TIOMYJSIPHOW JHTEpaTrype, OWOJIOTMYECKUX CIIOBapsAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax daHHBIX, B VIHTepHeTe), aHAIU3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUUBOCT;

GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TIOUCKE H
oTOOpe Ouosiornyeckor mHpopMalru, HEOOXOAUMOM MJI BBITIOTHEHUS YYCOHBIX
3a/ay;

npUOOpETaTh OMBIT KCHOJIB30BAHMS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MPEACTABICHUS
ouosiornyeckor nHGpopmaruu (Cxembl, rpaduku, TuarpaMMbl, TaOJIHIIbI, PUCYHKH
H ApyToe);

UCIIONIb30BaTh HAYYHBIA fA3BIK B KadeCTBE CpEACTBa IMpH pabore ¢
Ovonornyeckod HHPOpMaLUEN: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTEeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYJibl, abOpeBUATypy, HOMEHKIATYpY,
UCIONB30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAaclO3HAaBaHWSA W 3amUTHl  WH)OpMaIuw,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaseHne yHUBepPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) oO61enmne:

OCYIIECTBIISATh KOMMYHHUKAITMH BO BCeX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIHHO BBIMOJHEHUS MpeiaraeMoi
3a/1a4d, YYUTHIBaATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJbHbIE CpEJCTBA OOIICHMsS, MOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITEPErOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOppPEeKTHOU hopme HopMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeIbHOCTD:

MOHUMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAJTBLHON
paboThI MpH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS PU PEIICHUH YUeOHOM! 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBUM C Y4€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH Ka)I0TO YjieHa KOJUIEKTHBA,



IPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh AEUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpenenith pojid ¢ YY4€TOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pPE3yJIbTaThl
COBMECTHO paboThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIAJa WU KaXJOr0 YYACTHUKA KOMAaHIbl B
001 pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHMBATh HIAEU C IIO3ULUUNA HOBHU3HBI,
OPUTHHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B Pa3JIMYHBIX
CUTYaIUSIX, POSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

OBJ1aieHNe YHUBEPCATbHBIMH PeryJATHBHBIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS MpoOJieM UM UuX
pelIeHus B )KU3HEHHBIX U YUYEOHBIX CUTYalUAX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSAX M IOCTYIIKax IO OTHOILIECHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATENIBHYIO JESITEIbHOCTD, BBISBISATH
npo0seMbl, CTaBUTh U (HOPMYJIMPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHON
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pEIIeHUsT MpoOieMbl C  Y4&ToM
UMEIOIIHUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYaLHSIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;

JieN1aTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a pEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOW HJPYAUIMU B
pa3HbBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBHUE PE3YJIbTATOB LEISAM;

BJa/JeTh  HABbIKAMU  MO3HABATEJbHOM  pedrekcud Kak  OCO3HaHUs
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IHPOLIECCOB, HUX PpE3yJIbTAaTOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI peIeKCUU JI OLEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEMICHUS MO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IIPU AaHAJINW3E€ pEe3yJIbTaTOB
NEeATENbHOCTH;

3) npuHsiTHE ce0s U APYTrHUX:

IPUHUMATH Ce0sl, TOHMMAsl CBOM HEIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYrMX IpU aHalu3€ pPe3yJbTaTOB
NEeATENbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTMX HA OLIMOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMU JIPYroro YeJlIoBeKa.

MNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pPE3yNbTaTBl OCBOCHHS COJEPKaHUS YYEOHOTrO TMpeaMeTa
«buonorusiy Ha yrayOn€HHOM YpOBHE OPHEHTHUPOBAHBI Ha oOOeCreYeHHe
npobuapHOro  o0yueHus:  oOydaronuxcss  Owojormu. OHHM  BKJIIOYAIOT:
cnenuduyueckue A OMOJIOrMKU Hay4yHbIe 3HAHUS, YMEHUS U CTIOCOObI AEHCTBUM 110
OCBOCHHIO, HHTEPIIPETAIIUN U TIPEOOPA30BAHUIO 3HAHWM, BUJIBI JIEATEILHOCTH 10
MOJTYYCHHUIO HOBBIX 3HAHWW U WX MPUMEHEHUIO B PA3IMYHBIX YICOHBIX, a TAKXKE B
peaNbHbIX XU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynapTaTbl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3ysbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» B 10
KJaacce TOIKHBI OTPaXaTh:

c(hOpPMUPOBAHHOCTh 3HAHUA O MECT€ W POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NMO3HAHWM  3aKOHOB  TPHUPOABI U  pEUIEHUH MpoOJeM  pPaIMOHAIBLHOTO
IPUPOOTIOIH30BAHUS, O BKJIAJIC POCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OuoJiorny;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKHUX 3HAHWUW, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraIiyue OUOJIOTHYECKUE TEPMHUHBI U TOHATUA (XKHU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOpPEryJsalus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHUE TEOPUHU
(xnerounas teopus T. lIanna, M. lllneitnena, P. BupxoBa, xpoMmocoMHasi Teopust
HacnenacTBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o meHTtpax
MHOTO0O0pa3usi W MPOUCXOXKIAEHUS  KYJIbTYPHBIX  pPAcTEHUM),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJIEHUS], YUCTOThI TaMerT,
HE3aBUCUMOrO HacienoBanuss [. Menaens, TrOMOJIOTUYECKUX PSIOOB B
HACJIEICTBEHHOU U3MEHUYUBOCTHU H. n. Basuiona), MPUHLMIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IO3HAHMS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHWE, W3MEpPEHUE,
HaOJFOICHNE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHbIE MPU3HAKHU: BUPYCOB, KIETOK MPOKApUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUH, >KUBOTHBIX, YEJIOBEKAa, IPOILECCOB >KU3HEACSITEIbHOCTH,
NPOTEKAIOIIUX B OPraHW3Max PAaCTEeHHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
IPOIIECCOB: 0OMEHA BelIecTB (MeTab0IM3M), MPEBPALEHUS SHEPTUU, OpoKeHus,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, TaMeTorenesa, sMOpHOrenesa, MoCTIMOPUOHABHOTO Pa3BUTHS,
pPa3sMHOXKEHMS,  WHAMBUIAYaJbHOTO  Pa3BUTHS  OpraHu3sMa  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3KCa, HICKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXAYy OpPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUUAMH, MEXITY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAacTeHM, >KMBOTHBIX M 4YellOBeKa U MX
(GyHKIMAMU, MEXIy CHCTEMaMH OpPTraHoB M UX (QYHKIMAMH, MEXIYy 3Talamu
oOMeHa BEILIECTB, 3TallaMU KJIETOYHOTO IIMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
3TanaMu SMOPUOHATBHOTO Pa3BUTHUS, T€HOTUIIOM M (DEHOTHUIIOM, (PEHOTUIIOM U
dbakTopamu Cpeibl OOUTaHUS;

YMEHUE BBISBIATH OTIIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTHUYECKUX IPYIIIT;

yMEHHUE peuatb OMOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUYUHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAyEeMbIMU OMOJIOTHYECKUMU TPOIIECCaMU U SIBJICHUSMH, JI€1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHHU IMOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBIMOJHATH JIA0OPATOPHBIE M MPAKTHUECKHUE padOThl, COOMIOAATH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAILHBIMU
cpeacTBamu, GOpMyIUpys Lelb HWCCIEIOBaHMs, AaHATU3UPOBATH IOTYYCHHbBIE
pe3yJIbTaThl U A€NaTh BHIBOBL;

yYMEHHE y4acTBOBaTh B Yy4€OHO-MCCIENOBATENbCKOW paboTe Mo OHOJOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOILECTB, U
nyONIWYHO  TPEACTaBIATH  IOJyYE€HHBbIE  PE3yJibTaThl HAa  YYCHHUYECKUX

KOH(EpEeHIIUSX;
YMEHHE OILICHUBATh AITHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
obOmactu  Ouomoruu W MeAMUMHBI  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAIMPABJICHHOE W3MEHEHHE T'€HOMa M CO3JaHhe TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuoHanbHON
NEATETLHOCTH B 00JacTH OMOJOTHH, MEAWITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH,
CEIBCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIyOJISATh MO3HABATEIIbHBIN
WHTEpEC, HAIIPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
POJOJDKEHNE  OHOJOTMYecKOro oOpa3oBaHMs B OpraHU3alMsIX CPEJAHEro
po(eCCHOHATTLHOTO U BBICIIETO 00pa30BaHUAI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTrO mpeamera «buonorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MeCT€ W POJU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (HDOPMHPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpA, B TO3HAHWHM 33aKOHOB MPHUPOILI U PEHICHUU SKOJOTHUUYECKHUX
npoOsieM 4YenoBeYecTBa, a TaKKe B PEIIEHUH BOMPOCOB PALMOHAIBHOTO
IPUPOAOIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOT'O OTHOILEHUS K MPUPO/IE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJl€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

yMEHHE BJIaJETh CHUCTEMOW OMONOTMYECKUX 3HAHWUW, KOTOpas BKIIOYAET
ompezeNieHus] W TMOHHUMAaHHWE CYIIHOCTH OCHOBOIMOJAralmlux OHOJOTHYECKIX
TEPMUHOB M TOHATUN (BHJ, dKocHcTeMa, Ouocdepa), OMOJIOrHYeCKUEe TEOpUHU
(aBomronionHas teopust Y. J[apBuHa, CUHTETUYECKAs TEOPHs IBOJIOLMH), YUCHUS
(A. H. CesepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTmdeckoro paBHoBecus k. Xapau u B. BaiiaOepra,
3apoasimieBoro cxoactsa K. M. bapa), npaBuna (munumyma HO. JluGuxa,
HKOJIOTMYECKON THUpaMuIbl HEPruM), Tumotresbl (rumoteza «mupa PHK» V.
['unbepra);

yMEHHUE  BJIQJeTh  OCHOBHBIMH  METOJaMH  HAYyYHOTO  TIO3HAHUS,
WCITIOJIb3yEeMBbIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSX KUBBIX O0BEKTOB U DKOCUCTEM
(omucaHue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OIICHKH aHTPOIOT€HHBIX U3MEHEHUI B MPUPO/IE;

YMEHHE BBIICIATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
IKOCUCTEM M Omocdephl, CTAOMIM3UPYIOMIETO, MBMXYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJIONIaTPUUECKOTO U CUMIATPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBMXKYLIUX CUJI SBOJIOIMU Ha T€HO(OH] MOMYJISAIUH,
MPUCIIOCOOJIEHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUs HAIlpaBIECHUN
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B 3KOCHUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBI3M MEXKAYy MPOIECCAMH SBOJIOIHH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OpraHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHUCTEM,
IPUCTIOCOOTICHHOCTh BHAOB K cpele OoOuTaHus, abMOTHYECKUX M OHOTHYECKHUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B OKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJI JOKa3aTeJIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHMSI, €AUHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MTPUPOIBI U YEIOBEUYECTBA,

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4U, BHISIBISITH TIPUUUHHO-CIIEICTBEHHbIC
CBS3U MEXAY UCCIIEAYEMbIMU OMOJIOTMYECKUMU MPOILECCAMU U SIBIICHUSMH, JI€TaTh
BBIBOJIbl M IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH JIA0OPATOPHBIE M MPAKTHUECKHUE PadOThI, COOMIOAATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000pYAOBAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPSITH HX SKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMYIUpPYs I€Jb MCCIENOBaHUS, AHAIM3UPOBATH MOJYyUYECHHbIE
pe3yJIbTaThl U A€NaTh BHIBOBL;

YMEHHE y4acTBOBaTh B y4€OHO-HMCCIIENOBATENbCKOW paboTe Mo OHOJOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOILECTB, U
nyOJMYHO  TPEACTaBIATH  IOJIyYEHHbIE  pe3yJbTaThl Ha  YYEHUYECKUX
KOH(EPEHITUSX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HU, YEIIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUIX U CIOCO0ax MpeIoTBPALLCHUS
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOp OyAyled MpoQecCuoHaIbHON
NEeSATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHMS, MEAUIIMHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPUU, CEIBCKOTO XO34WCTBA, MHILIEBOM
IPOMBIIIJICHHOCTH, YIJIyOJIATh TO3HABAaTEIbHBIA MHTEpEC, HANpaBICHHBIN Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MNPOJOJIKEHUE
OMOJOTMYECKOT0 00pa30BaHUs B OpPraHU3AIUSAX CPEAHET0 MPO(PECCHOHATBLHOIO U
BBICIIIETO 00Opa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpaMMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypenr
1 buoinorus kak Hayka
2 JKuBbie cucTeMBI M UX U3yUYEHUE
3 buonorus knerku 0.5
4 XuMu4ecKasi Opranu3aius KIeTKu 10
5 Crpoenue u GyHKUIUHU KIETKU 8 2
6 OOMeH BelecTB U NMpeBpallleHue SHEPTUU B 9 1
KJIETKE
7 Hacnencreennas uadopmarus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEHHEIN UK KIETKA 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1
14 I'eneruka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 BuoTtexHonOrHs ¥ CHHTETHYECKAss OMOTIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KosnyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne ii/mm Konrtpoabnsie IIpakTHueckue
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
1 3apoxJeHe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
MukposBontonus U €€ pe3ybTaThl 14 2
Maxkpo3BOTIOLHS U €€ PE3yIbTAThI 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHre yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPTraHU3MOB U HAJJOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXaroIleil cpeaoi
OpranusMmel U cpeia 0OuTaHus 1.5
OKoJ0rus BUAO0B U NOIYJISILUNA 0.5
DKoJorusi coo01EecTB. DKOIOrHUECKHe
9 o 12 0.5
CUCTEMBI
10 Buocdepa — riobanbHas sxocucTemMa
11 YenoBek u OKpysKarolas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnyecTBo 4acos DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tewma ypoka Bcero Kontpoaenpie  TMpakrieckue iy‘lemm :)Iﬁfc)l;l;oBaTenbnme
padoThI padoThI pecypenr
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak |
4acTh COBPEMEHHOTO 00I1IeCcTBa
2 JKuBble crcTeMBI M X CBOKCTBA 1
YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1
4 HcTopust OTKpBITHS U U3YYEHUS KIIETKU. |
Knerounas teopus
Mertoabl MOJIEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTnueckas padora
5 «3y4eHne MeTo10B KJIETOYHON OMOJIOTHH 1 0.5
(xpomatorpadus, anexrTpodopes, ’
nuddepeHnranbHoe eHTpUGyTHpOBaHUE,
[TLIP)»
6 XUMHYECKUN COCTAB KIETKU 1
. MunepanbHbIe BELIeCTBa KJIETKH, UX 1
Ouosiornyeckas posb
Opranuyeckue BelecTBa KJIETKH — OEIKU.
2 JlaGopaTopHas pabora «OO0Hapyx)eHne | 0.5
0EJIKOB C TOMOIIIbIO KaUeCTBEHHBIX )
peaKLuin
9 CgoiicTBa, ki1accuukarys u GQyHKIUHA |
0enKkoB




OpI‘aHI/I‘-IeCKI/Ie BCIICCTBA KICTKHU —

10
YTJIEBOIbI

1 Opranuyeckue BeIecTBa KIeTKH —

JIUTIV BT
Hyxneunossie kuciorsl. JIHK u PHK.

12 JlaGopaTtopHas pabota «lVccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
KJICTOK PA3JTUYHBIX OPraHHU3MOBY»

13 Crpoenue u pyakuuu ATO. Jlpyrue
nykieosuarpudocdarsr (HTD)

14 CexsennpoBanue [JHK. Meroast
T€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHUKH

15 Mertoasl CTPYKTYpHOH OHOJIOTHN

16 Tunel knerok. [Ipokapuorndeckas Kierka
CtpoeHune 3yKapuoTHUYECKOM KIETKH.

17 [IpakTuyeckas padora «M3y4ueHue cBONCTB 0.5
KJIETOYHOM MeMOpaHbD)

18 [ToBepXHOCTHBIN anmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOUBI KIETKH.

19 [IpakTuyeckas padora «3yueHnue 0.5
JBUKEHHSI LIUTOTIa3Mbl B PACTUTEIBHBIX
KJIIETKaxX»

[TomyaBTOHOMHBIE OPTraHOUIbI KIICTKH:

20 MHUTOXOH/IPHH, TIacTUbL. JIabopaTopHas 0.5
pabota «MccnenoBanue mia3Mosn3a u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpanHbIe OpraHOU/IbI KIETKH

22 Crpoenue u GyHKIHHA spa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHne cTpoeHHs KIIETOK Pa3InIHbBIX
OpPTraHU3MOBY

0.5

24

ACCUMUIISITIVSL U TUCCUMHIIISINS — JBE
CTOPOHBI MeTaboan3Ma. Tumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«3yyeHune KaTaauTU4ecKoi akTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIa3bl UITH
KaTaasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETOYHOTO MeTabonmm3Ma. JlaboparopHas
paborta «M3yuenue hepMEHTaTUBHOTO
pacieryieH s IepoKcHuIa BOJA0poa B
PACTUTENBHBIX U JKUBOTHBIX KJIETKAX)

0.5

26

Benku-akTuBaTOpHI U OCIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THIT OOMEHa BEIECTB

28

dortocunTes

29

Xemocunres. Jlaboparopnas pabota
«CpaBHeHme nporeccoB GpoTocuHTe3a U
XEMOCHHTE3a

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.
JlaGopaTtopHnas pabota «CpaBHEHHE
MIPOIIECCOB OPOKECHHUSI U JBIXAHHSD)

31

AspoOHBIE OpraHU3MBI. DTaIlbl
SHEPTreTHYECKOro oOMeHa

32

DHeprus MEeMOpPaHHOTO TpaIueHTa
npoTtoHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakiium MatpuyHOro CMHTE3a
34 Tpanckpunuus — matpuusbsiii cuaTe3 PHK
35 Tpancnsius u e€ 3Tanbl
16 Konnposanue aMuHOKHCTOT. Posib
pubocoM B OMocuHTEe3€e OeKa
37 Opranusanus reHoma y mpokapuoT u
3yKapuoT
13 MonnekysipHble MEXaHU3MBbI SKCIIPECCUH
TEHOB y 3YKapHOT
Bupycsl — BHekeTouHbIE (OPMBI KU3HH U
39 obnuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3nanue MOJIenH BUPYyCa»
40 Bupychsie 3a60eBaHus yeoBeka,
JKUBOTHBIX, PACTCHUI
41 HanorexHonornu B OMOJIOrUY U MEIULIMHE
42 JKU3HEHHEIN UK KIETKHA
43 Matpuunslii cunte3 JJTHK
XpomocoMmsl. JITaboparopHas pabota
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 Jlenenue KIeTKU — MUTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.
46 JlaGopartopHas pabota «HaOmonenue 0.5
MHUTO32 B KJIETKaX KOHUYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIpEnapaTax)»
47 Perynsuus ®uU3HEHHOTO IMKJIA KIIETOK




48

OpranusM Kak eIMHOE LIEI0e

Txanu pacrenuii. JlabopartopHas pabora

49 . - 0.5
«M3y4yeHne TkaHen pacTeHUN
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHas paborta «/3yueHue TkaHen 0.5
KUBOTHBIX)»
Opranbl. Cucremsl opranos. JlaboparopHas

51 paborta «M3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBr>KeHrEe OpraHu3MOB

54 [Iutanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4yeloBeKa

56 Jpixanue opraHu3mMoB

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeoBeKa

58 TpaHcoOpT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Briaenenune y opranusMon

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cuctema yenoBeka

63 PaznpaxuMoCTh U peryssinus y
OpraHU3MOB

64 I'ymopanpHas perynsnust 1 SHI0OKpUHHAS

CHUCTEMA XUBOTHBIX U YCJIOBCKA




65

DopmBbl pa3MHOKEHHSI OPTaHU3MOB

66

[TonoBoe pa3mMHOXKEHUE

67

Meiios

68

I'amerorenes. OOpa3oBaHKE U Pa3BUTHE
MOJIOBBIX KJIEeTOK. JIabopaTopHas pabora
«3ydeHue cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKPOITpEiapaTax»

0.5

69

NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akJiaJika OpraHoOB M TKaHEH U3
3apOABIIIEBBIX JTUCTKOB

71

Poct Pa3BUTHUC ) KUBOTHBIX.
JlaboparopHast pabota «BbIsiBIeHHE
NPU3HAKOB CXOJICTBA 3apPO/IbIIICH
MI03BOHOYHBIX KHMBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHast pabota «CTpoeHue OpraHoB
Pa3MHOXEHHS BBICIINX PACTCHUN

0.5

73

HcTopusi cTaHOBJIEHUS U Pa3BUTHUS
TEHETUKH KaK HayKH

74

OCHOBHBIC TIOHSITHSI U CUMBOJIBI T€HETHUKH.
JlabGopaTtopHnas pabora «JIlpo3zodmuia kak
00BEKT TeHETUYECKHUX HCCIICIOBAHUIN

0.5

75

3aKOHOMEPHOCTHU HACJIEIOBAHUS
npu3HakoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpentuBanus y Apo30duisr"

0.5




]_[I/ITOJIOI‘I/I‘-IGCKI/IG OCHOBBI MOHOFI/IGPHI[HOI‘O

76 1
CKpELIMBaHUS
77 AHanusupyroliee ckpemuBanue. Hernonnoe 1
JIOMUHUPOBaHUE
JurnbpuaHoe CKpeluBaHue.
73 [IpakTuueckas padota «M3ydenue 1 0.5
pe3yNbTaToOB AUTHOPUIHOTO CKPEIMBAHUS )
y Ip030(HIBD
79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpELIMBaHUS
80 CuenneHHoe HaclleZJ0OBaHUE IPU3HAKOB 1
81 XpoMOCOMHasi TEOpHsI HACTEICTBEHHOCTH 1
82 I'eneruka nomna 1
83 I'eHoTHII KaK 1I€JI0CTHASI CUCTEMA 1
’4 I'eHeTnueckuii KOHTPOJIb Pa3BUTHS 1
pacTeHUM, ’KUBOTHBIX U YEJIOBEKA
25 H3MeHunBOCTD MpU3HAKOB. Buabl 1
M3MEHYUBOCTH
86 MopaudukarmoHHass ”3MEHYUBOCTh 1
BapuauvoHHBIN psii U BApUALIMOHHAs
kpuBas. JlabopaTopHas pabora
27 «HccnenoBanne 3aKOHOMEPHOCTEN 1 0.5
MOIM(PUKAITIOHHON U3MEHUNBOCTH. )
[TocTpoeHne BapualMOHHOTO psifa U
BApUAIMOHHON KPUBOII»
28 ['enoTHNIMUECKast UBMEHUYUBOCTb. 1
Kom0OunaTtuBHas H3MEHUYUBOCTD
89 MyTtanunoHHasi U3MEHYUBOCTD. 1 0.5




[IpakTuyeckas padora «MyTtauu y
Tpo30¢g bl (Ha TOTOBBIX
MHUKpOIIpenaparax )

90

3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpo1ecca.
OIHUTreHETHKA B SIIUTCHOMUKA

91

['eneruka yenoseka. [IpakTuyeckas padbora
«CocraBiieHre U aHAJIN3 POIOCIOBHOI

0.5

92

MeTtoapl METUIIMHCKON T€HETUKH

93

3HaquI/IC MCHHHHHCKOﬁ IT'CHCTHUKU B
HpeI[OTBpaH.[CHI/II/I H JICHCHHUH I'CHCTUYCCKUX
3200J1€BaHUI YETIOBEKA

94

OCHOBHBIE TIOHSITHUS CEJICKIIHH.
JlabopaTopHas pabora «3yueHue copToB
KYJbTYPHBIX PACTEHUN U IIOPOJ, TOMAITHUX
KHUBOTHBIX»

0.5

95

MeToapl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHas paborta «/3yueHue MeTo10B
CEJIEKI[UU PACTECHUIN

0.5

96

JloCTHKEeHMS CEeJIEKIIUU PACTEHUM U
*KUBOTHBIX. [IpakTnueckas pabota
«ITpuBHuBKa pacTeHUi»

97

CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHNE
TEHETUUYECKUX PECYPCOB

98

buorexHonorns Kak Hayka ¥ OTpacib
npousBocTBa. [IpakTuyeckas padora
«M3ydyeHne 00beKTOB OMOTEXHOIOTUI

0.5

99

OCHOBHbBIE HaIlPaBJICHUS] CHHTETUYECKOM
OHnoJIOruun




100 XpOMOCOMHas U T€HHasl HHKEHEPUs

101 Menunuackue OMOTEXHOIOT I

102 PesepsHblit ypok. IToBTopeHue,

0000111eHHEe, CHCTEMATH3AIA 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

102

13.5




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  TlpaxTueckue il:;y‘lemm :ﬁ[?:ll;OBaTeﬂbele
padoThI padoThI pecypeni
1 OposmonnonHas Teopust Y. JlapBuna 1
5 JIBHoKyILME CHIIBI 3BOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 boprba 3a cymecTBoBaHuE, €CTECTBEHHBIN |
Y UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIUU
5 DTarbl 3BOJIIOIMOHHOTO MPOoIecca: 1
MHUKPO3BOIIOLHUS U MAKPOIBOIIOLUS
6 [Tomynsimus — sneMeHTapHas eIMHULA 1
3BOJTIOLIUU
3aKOH r€éHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbisiBIeHNE U3MEHUUBOCTH Y )
0co0el 0THOT'O BHIA)
8 DneMeHTapHbIe (PaKTOPHI IBOIOIIUN 1
9 D¢ ekt ocnoBarens. dpdexr |
OyTBUTOYHOTO TOPIIBIIIKA
10 Murpauuu. M30aumuu nomyasmuii: 1
reorpaduyeckas, OnoJIoruaecKas
1 EcrecTBeHHBII 0TOOp — HAINPABISIOIINNA 1
(hakTop IBONIOIMH




12

[TonoBoii oT60P

13

[TprcnocoOIeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B ¥ HINOANANITAIINH Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Tpumeps! ipucnocoOIeHUN y OPraHU3MOB:

Mopdonoruueckue, GU3N0IOTUIECKHE,
OHMOXMMUYECKUE, ITIOBEICHUYECCKHUE.
Jlaboparopnas pabota «IIpucnocoOnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BHIOB
0 MOP(OTOTUIECKOMY KPUTEPHIO)

0.5

16

CrpykTypa BUaa

17

BunooOpa3oBanne Kak pe3yibTar
MHKPOIBOJTIOIHH

18

CBs3b MHUKPO3BOJJIIOLIWA U SITUACMHUOJIOTUA

19

Makpossosmtonus. [Taneontonornueckue
METO/Ibl U3YUEHUS IBOIOIUN

20

buoreorpaduyeckue MeTOabl U3YICHUS
3BOJIIOLIUU

21

OMOpHOIOrHYECKHe U CPAaBHUTEIBHO-
Mopdoornueckre MeToIbl U3y4eHUS
3BOJTIOLIUU

22

MounekynsipHO-TeHETHYECKHE,
OMOXMMHYECKHUE U MaTeMaTUYECKUe




MCTOABI U3YYCHHA 3BOJIFOINUN

23 OO6mre 3aKOHOMEPHOCTH IBOJIOIUN
24 AnanTtuBHas paguanus. HepaBHoMepHOCTB
TEMITOB 3BOJIIOIUU
25 HayuHbie rUIOTe3bI MPOUCXOKICHUS
JKU3HU Ha 3emiie
26 JloHayuHbIe MPeACTaBICHUS O 3aPOXKICHUH
KU3ZHU
7 OcCHOBHBIE 3TaIbl HEOPraHUYECKOM
HBOJIIOLIUU
28 I'unoTe3bl 3apokIeHUS )KU3HU
Uctopus 3emiin 1 METOABI €€ U3yUCHUS.
79 Jlabopartopnast pabora «3yuenue u 0.5
OIMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY
30 HauanbeHbie 3Tanbl opraHnyecKoit
HBOJIIOLIUU
31 OBoNIOIUS 3YKapUOT
OCHOBHBIE 3TaIlbl BOTIOIII
1 pacturenbHoro mupa. [Ipaktuyeckas 0.5
pabora «3yueHue ocoOeHHOCTEH ’
CTPOCHHMSI PACTCHHI Pa3HBIX OTIEIIOBY
1 OCHOBHBIE 3TaIlbl 3BOIOIUH KHBOTHOTO
Mupa
DBOIONUS )KUBOTHBIX. [IpakTudeckas
34 pabora «3ydyenne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX )KMBOTHBIX»
35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuojam

MaccoBrie BBIMHUPAHUSA — 3KOJOTMYCCKUEC

36 KPU3UCHI MPOIILIIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPHU3HUC, €TO
0COOEHHOCTH

18 CoBpeMeHHast cucTeMa OpraHu4eckoro
MPOILLJIOTO

19 OcCHOBHBIE CHCTEMaTUYECKHE TPYIIIBI
OpraHu3MOB

40 AHTPOIIOJOTHS — HAayKa O YeJIOBEKE

41 Passutue npeacrasienuii o
MIPOUCXOKACHUH YeTIOBEKa
Mecto yenoBeka B cucreme
opranuyeckoro mupa. JlabopatopHas

42 pabota «M3yuyenue ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIETA YEJIOBEKa, CBA3aHHBIX C
MPSMOXOXKICHUEM

43 JIBHOKYIIIME CHIIBI aHTPOIIOT€HE3a

44 CooTHoIIeHne OMOTOTHIECKUX U
COLIMATILHBIX (PAaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaAMU AHTPOMOTEHE3A

46 [Taneorenerrka u NajeoreHOMMKa

47 OBOIOIUS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue pacsl. [Ipaktruaeckas

48 pabota «3yueHue 3KOJTOrHIeCKUX 0.5
aJanTalyil 4eJIoBeKay

49 MexaucuurninHapHble METOIbI

AHTPONOJIOTUN




50 3apoxAeHUE U pa3BUTHE FKOJIOTUU 1
Mertoap! skonoruu. JlaboparopHas pabora

51 «M3yueHne MeTo10B AKOJIOTMUECKUX 1 0.5
HCCIIEIOBAHUI»

5 3HayeHNne YKOJIOTHUECCKUX 3HAHUI 1 1
YelioBeKa

53 Okonorndyeckue paKTopsl 1
AbGuoTtnueckue pakTopbl. CBET KaKk

54 sKosioruueckuit paxtop. JlaboparopHas 1 0.5
pabota «BplIsiBI€HNE PUCTIOCOOICHUHA ’
OpPraHU3MOB K BIIMSIHUIO CBETa»
AbGuoTtnueckue dakTopsl. TemrepaTypa
KaK KOJOTHYECKUH (paKTop.

55 JlaGopatopHnas pabota «BpisiBIeHHEe 1 0.5
MPUCTIOCOOICHHI OPraHU3MOB K BIIHSTHHIO
TEMIIEPATyPhI»
AbGuoTtnieckue hakTophl. BiaxkHOCTh Kak

56 sKojornyeckui pakrop. JlaboparopHas 1 0.5
paboTta « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHHid U3 pa3HbIX MECT OOUTAHUSDY

57 Cpensl 0OuTaHUsI OpraHU3MOB 1

58 buonoruueckue puTMsl 1

59 Kusnennbie GopMbl OpraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aNMOIEUCTBUMN

61 JUISl CYIIECTBOBAHUS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTePUCTUKHI 1




MomyJrsinnun

OcCHOBHBIE TTOKa3aTeIIN IOIMYJIAINN

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
MOJIOBAsI CTPYKTypa
OcHOBHBbIE MOKa3aTeNN HOMYJISLNN:

64 POXKIAEMOCTD, MPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKOJIOTHYECKask CTPYKTYypa MOMYJISIIUI

66 JluHaMMKa MOIYJIALUU U €€ PeryJIsaLus

67 KpuBble pocTa YMCIEHHOCTH TOMYJISILUH.
KpuBbie BIKUBaHUS
DKoJioruyeckasi HuIla BUaa.

68 Jlaboparopnas pabota «IIpucrnocoOnenus 0.5
CEMSsIH paCTEeHUH K PacCEICHUIO»

69 Bun kak cucrema nonyssnui

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTpalui
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIICHO3

72 DKOcUCcTEMa KaK OTKphITasi CUCTEMa

7 KpyroBoport BeliecTB 1 MOTOK SHEPTUH B
9KOCUCTEME

74 OCHOBHBIE OKA3aTEIN IKOCUCTEMBI

75 DKOJOrM4eCKHe MUpamMH bl

76 W3meHeHns coo01IecTB — CYKLIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPE U OKEAHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHAp, JIECOB, CTEIIECH, ITyCTHIHb

79 AHTPOIOTr€HHbIE SKOCUCTEMBI

20 Ypboakocucremsl. [IpakTudeckast pabora 0.5
«M3ydenne u onrucanue ypOoodIKOCUCTEMBI» ’
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
DKOCHCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arPSI3HECHUI

2 pa3HBIX TUIOB Ha CyOOpraHN3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmiermianerapuas 060g09Ka
3emn

84 Yuenue B. U. Bepraackoro o 6unochepe

25 3aKOHOMEPHOCTH CYLIECTBOBAHHUS
ouochepsl

26 KpyroBopoTsl BemecTs u
OHMOreOXUMHYECKHE IIUKIIBI

27 3oHankHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyTIIN

88 YcroitunBocTh OUOChEpsI

89 DKOJOTUYECKHE KPU3UCHI U UX TPUUUHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

91 AHTpPOIIOr€HHOE BO3JEHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa npupoibt

93 OCHOBHBIE TPUHIIUIIBI YCTONYUBOTO




Pa3BUTHA YCIIOBCUCCTBA U ITPUPOIbL

PanmonansHO€ IpUpOA0TIONH30BaHUE U

94 COXpaHEHHE OMOIOTHYECKOTO 1
pa3zHooOpasus 3eMiaun

95 C{6o61uem1e o TeMe « MUKPOIBOIIONUS U |
e€ pe3yIbTaTh»

96 Q?oﬁmeﬂne 1o TemMe «MaKpo3BOJIOLUS U |
e€ pe3yaIbTaTh»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMIie»

08 O6006menue o reme «IIporcxoxaeHmne |
YeJI0BeKa — aHTPOTIOTCHE3)

99 O060061eHne o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O606menue o Teme «OpraHu3Mbl ¥ cpeaa 1
oOUTaHUS

101 O6o61ueH1/£e 10 TeEM€E «IDKOJIOTUSA BUIOB U |
TIOTTYJISTITUE

102 O6006menue o Teme «brochepa — 1
rI100ambHast IKOCHCTEMAY)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YAEHUKA

* buonorusi. buomornueckue cucTeMbl U IPOIIECCHI; YIiTyOiaeHHoe o0yueHue, 10
kiacc/ Tepemor A.B., [lerpocoBa P.A. O61iecTBO ¢ orpaHuYeHHON
otBeTcTBeHHOCThIO « IOl MHEMO3HNHA »

* buonorus. buonoruueckue cucTemMsl U poliecchl; yriayodaeHHoe o0yuenue, 11
kiacc/ Tepemo A.B., IletpocoBa P.A. ObmiecTBO ¢ orpaHUYeHHON
otBeTcTBeHHOCTHIO « MOl MHEMO3HA »

B. B. ITaceunuk, I'. I'. lIsenoB u ap. «buonorus 10 kinace. Yriry0i€HHbII
YPOBEHB»
B. B. Ilaceunux, I'. I'. IlIBenioB u ap. «buomnorus 11 knacc. YrinyOnéHubii

YPOBEHbY

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






