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HOACHUTEJBHAS 3AIINCKA

[Iporpamma no ywyeObHoMmy npenmery "buosorus” (manee - Ouonorus) Ha
ypOBHE cpeaHero olmiero oOpa3oBaHus paszpaboTana Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konnenmuu mpenogaBaHusi ydyeOHOro mnpeaMera «buonorus» wu
OCHOBHBIX MOJIOXEHHUH (enepanbHoit paboueil mporpaMMbl BOCITUTAHHUSL.

VYueOusiii npeamer «buonorusi» yray6nénnoro ypoBHs usyuenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB IpeaMeTHON obiactu «EcTecTBeHHO-
HayuyHbele TnpeameTh». CormacHo mnonoxeHusmM DPIOC COO mnpodunbHbIe
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBIISIIOTCS CIIOCOOOM
nuddepennman  00ydeHUsT HAa YPOBHE CpeaHero oOmiero oOpa3oBaHUsl U
MPU3BAHbI O0ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEIHUM
o0umM, cpeHUM NnpodecCHoHaIbHBIM U BRICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 HJTUX Y4YEOHBIX TIPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE pEIICHUE O00pPa30BATENIbHBIX, BOCIUTATENIbHBIX U Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MOpodopueHTaell 00y4YarImMUXcsl U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOI'O 3HAHUS, CBSA3aHHOTO C OWOJIOTHEH,
MEIULIMHOM, SKOJIOTUEN, ICUXOJIOTUEM, CIIOPTOM UJIA BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMy mpeamery "buosorus" na€r mpeacTtaBieHHE O
Head U 3ajadax M3ydeHus yueOHoro mpenmera «buosorus» Ha yriayOJEHHOM
YpOBHE, onpeaeisieT o0s3aTebHoe (MHBapUAHTHOE) MPEIMETHOE COJIEpKAHUE, €TO
CTPYKTYpUpPOBAaHHME [0 pa3denamM M TeMaM, paclpeiesieHue M0 Kiaccam,
PEKOMEH/IyeT TMOCJIEA0BATeIbHOCTh U3YYEHHUS y4eOHOTO Marepuaia Cc Y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKKA Y4eOHOro Ipoiiecca,
BO3pPACTHBIX OcOOeHHocTel oOyvatouuxcs. B mporpamme mno Ouosoruu
peaqu30oBaH MPUHIIMI MPEEMCTBEHHOCTH C HW3YyYE€HHEM OWOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Onarojmapss d4YemMy IpOCMaTpUBaeTcs
HAIMpaBJICHHOCTh HA  TMOCJEAYyIONIee pa3BUTHE OWOJOTHYECKUX  3HAHUM,
OPUECHTUPOBAHHBIX Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIIIEHUS, MPEACTABICHUM O 37A0pOBOM 00pa3e KU3HM, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKarolled mnpupogHoit cpene. B
nporpaMme 1o OWOJOTHMH TakKe IMOKa3aHbl BO3MOXKHOCTH y4e€OHOTO IpeIMeTa
«buonorusiy B peanuzamuu  TpeboBanuit A®I'OC COO k [MWIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHbIM W MPEIMETHBIM pe3yjibTaTaM OOy4YeHUS U B
(GbOpMHpPOBaHMM OCHOBHBIX BHJIOB  Y4YEOHO-TIO3HABATENbHOW  JIEATEILHOCTH
OOy4JaromMXCsd IO OCBOCHHUIO COJEPKaHMsS OWOJOTHYECKOTO OO0pa3oBaHUs Ha
YPOBHE CpeaHero o0Iero oopa3oBaHus.

VYuebnsiii mpeameT «buosnorus» Ha ypoBHE CpeaHEro o0Iero oopa3oBaHuUs
3aBepliIaeT OHOJIOTHUYECKOe O00Opa3oBaHME B IWIKOJIE W OPUEHTHUPOBAH Ha



paclMpeHre U yriayOJieHue 3HaHWi OOydaroIIMXcs O >KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTUH, SMOPHOJIOTUU W OHOJOTUU DPA3BUTHS,
TeHETUKH, CEICKINH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YUEHHUS U KOJIOTUH.

N3yuenne yuebOHoOro mnpenmera «buosorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYyYaroUXCAd K IOCIEAYIOIIEMY MOJYyYEHUIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpraHU3alUAX  CPEAHETO
npogeccuonanbHOro oopazoBanus. OCHOBY €ro COJepKaHUsl COCTABIISIET CUCTEMa
OMONIOTMYECKUX  3HAaHUM, IIOJyYEHHBIX MpPU HU3YYEHUU  OOyYarolIUMHUCA
COOTBETCTBYIOILIUX CUCTEMATUUYECKUX PA3AEIOB OMOJIOTMU HAa YPOBHE OCHOBHOIO
obmiero obpazoBanmsi, B 10—11 kiaccax 3TH 3HaHUA TOJyYaroT pa3BuUTHE. Tak,
paclIMpeHbl W YIIIyOJIeHbl OHOJIOTMYECKHE 3HAHUS O PACTEHUSX, >KMBOTHBIX,
rpubax, OaKkTepusx, OpraHU3MEe 4YeJIOBEKa, OONIMX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOJIHUTENBHO BKIIIOUEHBI OMOJIOTMYECKUE CBECHUS MPUKIIAJHOTO U IIOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIETYIOIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke MHTErpanus OMOJOTMYECKHX 3HAHUM C
COOTBETCTBYIOIIUMHU 3HAHUSMH, MOTyUYEHHBIMH OOYYAIOMIMMHCS TPU H3YUYCHUU
(GU3UKU, XUMHH, Teorpaduu 1 MaTEMATHKU.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpeamety "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIM TMOAXOABI K H3YyUYEHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pPHBIE JJIs )KMBBIX
CUCTEM Pa3HOT'0 YPOBHSI OpraHU3allii, SBOJIIOLUNNA OPraHUYECKOro MUpa Ha 3eMJie,
COXpaHEHHUsi OMOJOrMYecKoro pasHooOpasus IutaHetel. Tak, B 10 kmacce
U3y4aloTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OHOJIOTMH, 3MOPHOJOTHM U
OMOJIOTMM Pa3BUTHUS, TEHETUKU MU CEJIEKIUH, OMOTEXHOJOIMH M CHUHTETUYECKOU
OMOJIOTMH, aKTyaJIM3UPYIOTCS 3HAHUA OOydYaromuxcsi Mo OOTaHHKe, 300JI0THH,
aHatomuu, (usmonornn uyenoeka. B 11 kiacce u3ydaroTcs 3BOIIOIUOHHOE
y4eHHE, OCHOBBI 3KOJIOTHH U yUeHHE 0 Onocdepe.

VYuebnpiii mnpeamer  «buonorus»  mpu3BaH  O0ECIEYUTh  OCBOCHHE
O0Oy4aroIMMHUCS OMOJIOTUYECKUX TEOPUI U 3aKOHOB, UJIEH, MPUHILIMIIOB U TIPABUII,
JIeXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOrooOpa3uu MU OCOOCHHOCTSIX KJIETKH, OpraHUu3Ma, MOMYJIALNH,
OMOIIEHO3a, SKOCUCTEMbI, O BBIJAIOUINXCS HAYYHBIX JOCTHKEHHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH, MPUKIAIHBIX acleKTaX OMoJorudeckux 3HaHui. J{ms
pPa3BUTUS U TOAJEPKAHUS HMHTEpeca OO0yyarolmuxcsi K OWOJOrMu Hapsay co
3HAYUTEJbHBIM 00BbEMOM TEOPETHUUECKOIO MaTepuaja B COJEPKaHUU IIPOrPaMMBI
no OMOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS U PA3BUTHUSA
TOM WM MHOW oOJacTH OMOJOTHH, BKIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B pPelICHUE BaKHEHIIIMX OMOJIOTMYECKUX U SKOJIOTMYECKUX MPOOIIeM.



[enp n3yuenus: yueoHoro npeamera «buosorus» Ha yriayOia€HHOM ypOBHE —
OBIAJICHHUE  OOYYAalOIIMMHCS  3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAIbHOMN
OpraHu3alliy JKUBBIX CHUCTEM pAa3HOrO paHra H NPHOOPETEHHE YMEHHI
UCIOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUU MHTEpeEca K OINpeneiI€HHON o0aacTu
npo(eCCUOHATIBHONW JI€ATEIbHOCTH, CBA3aHHOM C OMOJOrMEeW, WIM K BBIOOPY
y4eOHOTr0 3aBeICHUS JIsl IPOJIOJKEHUSI OMOJIOTHYECKOT0 00pa30BaHMUs.

JlocTikeHne 1enu H3ydeHus ydeOHoro npeamera «buosorus» Ha
yIiIyOJIEHHOM YpOBHE 00€CIIEUMBAETCS PEILICHUEM CIIEAYIONINX 3a/1a4:

OCBOEHHE O00YYAIOIIMMHUCA CHUCTEMbI OMOJIOTMYECKUX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHsIX, KOHUENIHUAX, TUI0Te3aX, 3aKOHaX, 3aKOHOMEPHOCTSX U
npaBuiIax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHUHY MHUpPA; O
CTPOCHHHM, MHOTO00pa3ud U OCOOEHHOCTSX OHMOJIOTMYECKUX CUCTEM (KJEeTKa,
OpraHu3M, MOMYJISALUs, BUA, OMOreoleHo3, Onocdepa); 0 BIIAIOMIMXCA OTKPBITHIX
Y COBPEMEHHBIX MCCIIEI0BAHUAX B OMOJIOTUY;

O3HAaKOMJIEHWE OOy4YaloIMXCS C METOAAMH [O3HAHHS >KUBOW MPHUPOIBIL:
UCCJIEIOBATEILCKUMU  METOJaMU  OHMOJIOTMYECKMX HayK (MOJIEKYJSIpHOU U
KJIETOYHOM OHOJIOTMH, HMOPUOJIOTMM UM OWOJOTMU pPAa3BUTUA, TEHETUKU U
CEeJIEKIIMM, OUOTEXHOJOTMM U CHUHTETHMYECKOHM OHOJOruM, NaJIeOHTOJIOIHH,
HKOJIOTUH);  METOJAaMH  CaMOCTOSITEJIbBHOTO  MPOBEACHUS  OMOJIOTHMUYECKUX
UCCleNoBaHU B jabopaTopum W B Ipupoje (HaOIoAeHUEe, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJicHEe OOYyYalolUMUCS  YMEHHUSMH: CaMOCTOSITEbHO  HaxOJUTh,
aHaJIM3UPOBATh U HCIIOJIb30BAaTh OMOJIOTMYECKYI0 HH(OPMALMIO; IOJIb30BATHCA
OMOJOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIMKOM;, YCTaHABJIMBATh CBSI3b MEKIY
pa3BUTHEM OMOJOTMUM M COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOiemMaMu 4YeJOBEYECTBA; OLEHUBATH IOCIEICTBUS CBOEU AESITENBHOCTU IIO
OTHOILIEHUIO K OKpY)Kalolled MNPUPOAHON cpele, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO0  OKPYXAIOIIUX JIIOJIEH; OOOCHOBBIBATH U  COOJIOATh  MEpPHI
npouiIakTUKM MHPEKIHMOHHBIX 3a00J€BaHUM, MMpaBuUiia MOBEICHUS B MPUPOAE U
oOecrieueHusi 0€30MACHOCTH COOCTBEHHOM JKU3HEACSATENBHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~NPUPOJHOTO M  TEXHOINEHHOIO  XapakTepa; XapakKTepH30BaTh
COBpEMEHHbIEC HAyYHbIE€ OTKPBITHSI B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00yYaIOUINXCS UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIpollecC€ 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA W COBPEMEHHBIMU
UCCIIEJIOBAaHUSIMU B OHOJIOTMH, DPEIIAEMBIMU €10 IPOOJIEMaMU, METO/0JIOTHEN
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IPOBEICHHUS HKCMEPUMEHTATbHBIX
UCCIJIEIOBAaHUM, pelIeHUs] OMOJIOTHYECKUX 3a]1a4, MOJICTUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCMHTaHUE Yy 00yUYaOIIMXCs [IEGHHOCTHOTO OTHOIIEHUS K JKUBOM MPUPOE B
IIEJIOM U K OTJENbHBIM €€ 00BeKTaM U SIBICHUSAM; (JOPMUPOBAHHUE 3KOJIOTHUECKOH,
TeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIEHUS B TPHUPOJE;
WHTErpallii €CTECTBEHHO-HAYUHbIX 3HAHUMU;

npuoOpeTeHre  OO0ydYaloIMUMHUCS  KOMIETEHTHOCTH B palMOHAIBHOM
IPUPOAOIIONB30BaHNN (COOMIOEHUE MpPaBWJI MOBEACHUS B MPUPOJE, OXPaHbI
BUJIOB, IKOCUCTEM, OUOChEphI), COXpaHEHUH COOCTBEHHOTO 3/I0POBBSI M 370POBBS
OKpYXKaroIux Jrojed  (coOmomeHuss Mep NpodUIaKTUKU — 3a00JIE€BaHMM,
oOecrieyeHue O€30MACHOCTU KU3ZHENEATEIBHOCTH B YPE3BBbIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUI B IOBCETHEBHOM JKU3HH;

CO3JaHME€  YCIOBMM Uil  OCO3HAaHHOTO  BbIOOpa  oOydarouuMmucs
WHIUBUTyaJIbHON o0OpazoBarenbHOI TPAeKTOPUH, CIocoOCTBYIOIIEH
nocyenynemMy mnpodeccCHoOHaIbHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUU C
WH/IMBUIYAJIbHBIMH HHTEPECAMHU U TOTPEOHOCTSIMHU PErHOHa.

OO111ee YnCI0 YacoB, OTBEJICHHBIX HA M3y4Y€HUE OMOJIOTMU HA YIiyOJEHHOM
YpOBHE CpemHero ooimiero oopasoBaHus, coctapiser 204 gaca: B 10 ximacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/Ie0).

OT6op opraHu3arMoOHHBIX (OPM, METOJIOB M CPEACTB OOyUCHHS OHOJIOTHHU
OCYIIIECTBISIETCS C y4E€TOM Creuu(UKH €ro CoJep’KaHusl W HAIMpPaBICHHOCTH Ha
NpOAODKeHNE OuolorhYeckoro oOpa3oBaHHs B OPTraHM3AIMAX  CPEIHETO
1po(heCcCHOHATIBLHOTO U BBICILIEr0 00pa30BaHMs.

OO0s13aTeBbHBIM YCIOBUEM TTPU 00YYEHUH OMOJIOTUU Ha YIITYyOJIEHHOM YPOBHE
SBJIIETCSl IIPOBEJCHHUE JITAOOPATOPHBIX U IMpakTU4eckux padoT. Takke yuyacTue
00y4arolmxcs B BHITOJHEHUH MPOEKTHBIX M Y4eOHO-HCCIIENOBATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX OMpEACNsAeTCS YYHTEIeM Ha OCHOBE  HMEIOIIUXCS
MaTepraIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPXKXAHUE OBYUEHUA
10 KJIACC

ConepxaHue mporpamMMbl, BBIJIEIEHHOE KVYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHnHasi 6uMoJIoTHsl — KOMIUIEKCHasi Hayka. KpaTkast uctopusi pa3BUTHS
Ouosiornu.  buojornueckue HaykM M U3y4ae€Mble UMHU  MPOOJIEMBI.
OyHOaMEHTaJIbHbIC, MPUKIAIHBIE W TOUCKOBBIE HAyYHBIE MCCICAOBAHUS B
OMOJIOTHH.

3HadeHue OMOJIOTUU B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHON
kaptuabsl mupa. [lpodeccun, cBszaHHble ¢ Ouosiorueil. 3HaueHUe OUOJIOTUU B
MIPAKTUYECKON JAEATEIIbHOCTH YEJIOBEKA: MEIMIMHE, CEJIIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPO/IBL.

JdeMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun,
VY. TI'apgeii, I'. Mennens, B. U. Bepuanckuit, U. 11. [1aBnos, 1. . Meunukos, H.
. Baunos, H. B. Tumodeer-Pecockuit, JIx. Yorcon, @. Kpuk, /I. K. benses.

Tabmuupbl 1 cxembl: «CBsi3b OMOJOTMM C JAPYTMMH HaykamMmy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTEMbI U MX U3Y4YeHHE

JKuBble cuCTEMBI Kak MpeaMeT u3ydeHust Ouosioruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCT,
CIOXHOCTh M YIIOPSOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHU3aLHs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTD, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMd KUBBIX CHCTEM: MOJIEKYJIAPHBINA, KJIETOYHBIMH,
TKAHEBBIN, OpPTaHU3MEHHBIMN, MOMYJISIHUOHHO -BUIOBOM, AKOCHUCTEMHBIN
(buoreonenotuyeckuii), Ouocdepnsiii. Ilpoiecchl, MNPOUCXOASAINIME B KHUBBIX
cuctemax. OCHOBHbIE TpU3HAKU XUBOTO. JKU3HB Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, uzydaroiine >kuBble CUCTEMbI Ha Pa3HBIX YPOBHIX OPraHU3AIINHU.

N3yuenne kuBbIX cucTeM. MeTtoapl Ouonornueckoil Hayku. HabGmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIUs, MeTaaHaIu3. [loHsiTHE O 3aBUCUMO U
He3aBUCUMOW TiepeMeHHOM. IlmanupoBanme »skcnepumenrta. lloctaHoBka u
npoBepka rumnote3. HyneBas runotesa. [loHsiTue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Owmonormueckux maHHbBIX. OIEHKAa TOCTOBEPHOCTH TOTYyYEHHBIX
pe3ynpraroB. [IpUunMHBI UCKaKEHUS pPE3yNbTAaTOB JKcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmumst u cxembl: «OCHOBHBIE TpH3HAKK KU3HW», «buomormueckue
cuctemMbl», «CBOICTBAa >KMBOM Marepum», «YPOBHH OpraHu3ali >KABOU
npupoas», «CTpoeHHe KUBOTHOW KIETKW», «TKaHH >KUBOTHBIX», «CHUCTEMBI
OpPraHOB 4YEJIOBEYECKOro opraHmsmay», «buoreonenos», «buochepay», «Metoasl
W3Y4YECHUS KUBOU IPUPOJIBI».

O6opynoBanue:  J1abopaTopHoe  OOOpyJIOBaHHME  JJisi  MOPOBEACHUS
HaAOJI0ICHU, N3MEPEHHI, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosp30oBaHuE pa3IM4HBIX METOAOB IIPU
W3Y4YECHUU )KUBBIX CUCTEM.

Tema 3. BuoJiorus KJIeTKn

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AWHMUIA KUBOro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOM KJIETOYHOU
TEOPHH.

Metoasl  MOJIEKYJISIPpHOM M KJIETOYHOM  OMOJOTHM:  MHUKPOCKOMMS,
xpoMarorpadusi, 3meKTpodope3, METOJ MEUYEHbIX aToOMOB, AU depeHunanbsHoe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. H3yuenue @duKrcuposanHvlx
Ka1emok. DIIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. BumanbHoe
(npudicusHenHoe) uzyuenue Kiemox.

JdemoHcTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID,
«HMcTopus pa3BUTHSA METOA0B MUKPOCKOIIUNY.

OOopyioBaHHE: CBETOBOW MHMKPOCKOI, MHUKpPOIpPENapaTrbl pPACTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIECTOYHOW OHOJIOTHH
(xpomarorpadus, snexrpodopes, mauddepeHInaNbHOe EeHTPpUPYrupoBaHHE,
[TLIP)».

Tema 4. Xumuveckasi OpraHu3anusi KJIeTKU

XUMHYECKHN COCTaB KJIETKUA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona m e€ ponp Kak pacTBOpHTENS, pearcHTa, y4aCcTUE B CTPYKTYpPHpPOBaHUU
KJIETKH, TEIUIOpEryasiuuu. MuHepaabHble BEIIeCTBAa KIETKHU, UX OHOJOrHYecKas
poJib. PosIb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BemlecTBa KIETKHA. buonormyeckne mnonumepsl. benku.
AMUHOKUCIOTHBINA cocTaB 0enkoB. CTpyKTypbl O6enkoBoil Mosekyisl. [lepBuunas
CTpyKTypa Oeiika, THenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypauus. CpoiictBa ©OenkoB. Knaccudukanus  Oenkos.
buonornyeckue Gpynkunu 0eiakoB. IIpuonsi.



YraeBoasl. MoHOCaxapuabl, TUCaxXapubl, OJTUTOCAXapUJIbl U MOTUCAXAPUIBIL.
OO0mmii TUTaH  CTpoeHHUA W (PU3UKO-XUMUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIMH yTIIeBOIOB.

Jlununer. ['uapodunbHO-THApOGOOHBIE CBOMCTBA. Kitaccudukarus JIUMUI0B.
Tpurmuuepunsl, Gocomunuabl, BOCKU, CTepouibl. buonormueckue GyHKIUU
aunuoB. OO1e cBOHCTBAa OMOIOTHYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, TTOJIYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CtpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. Mecrtonaxoxaenue u oumonorudeckue ¢pynkmuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornyeckue dpynkuuu AT®. BoccTaHOBIIEHHbIE TEPEHOCUYUKH, UX (HYHKIIUU B
kinetke. /J[pyeue Hykneozuompughocpamor (HTD). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, nPOmeoMuKuU.

CtpykrypHas Ouosiorus: OMOXUMHYECKUE U OMO(pU3UYECKUE HCCIIeA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTyphl Ouomoisiekyn. Moodenuposanue
CMpYKmypbsl U QYyHKYUti 6UOMONEKYN U UX KoMNIekcos. Komnvromepnoiil ouzatin u
OpeanHUyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHATIO208.

JdemoHcTpanumn

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. @paHkiuH,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XHMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupojie», «PacrpeneneHue XuMUYECKUX 3JIEMEHTOB B KUBOMW MTPUPOJIEN.

Tabmuiel u cxeMbl: «llepuoguyeckas TabauIa XUMHUYECKUX BJIEMEHTOBY,
«CTpoeHue MOJeKyJbl BOJbI», «BemiecTBa B coctaBe opraHu3zMoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OENKOBOM MOJEKYIbl», «CTpOGHHE MOJEKYI
yrieBosioBy», «CTpoeHue MOJIeKysl JunuaoB», «HyKIenHOBbIE KHUCIOTHIY,
«Ctpoenue monexkynsl ATD».

ObopyioBaHue: XuMUYecKas rmocyaa u 000py10BaHue.

JlabopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbI KaueCTBEHHBIX
peaKIUi».

JlabopaTtopnas  paGora  «MccrmemoBaHne — HYKIEUHOBBIX — KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUM KJIETKH

Tumnel KIETOK: JSyKapuoTHYecKass W Mpokapuotuyeckas. CTpyKTypHO-
byHKIIMOHATBHBIC 00Pa30BaHUSI KIICTKH.



CtpoeHnue npokapuotTuueckoit kietku. Kinetounas ctenka OakTtepuil u apxeil.
Oco0eHHOCTH CTpOEHHsSI TeTepoTpodHON H aBTOTPO(HON MPOKAPHOTUUECKHUX
KJIETOK. MECTO 1 poJib IPOKapHUOT B OMOLIEHO3AX.

Crpoenue u (GyHKIHOHUPOBaHUE AYKapHUOTUYECKON KJIETKH.
[Inazmatuueckass wmemOpana (Tutazmaiemma). CTpyKTypa —IUIa3MaTHYECKOM
MeMOpaHnbl. TpaHCHOPT BEIECTB 4epe3 IUIa3MaTHUYECKyI0 MeMOpaHy: MMacCHBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (TIEPBUYHBIA M BTOPUYHBIN
aKTUBHBIN TpaHcropT). llomymponunaemocts MeMmOpanbsl. PaGorta HaTpwuii-
KaJIMEBOT'0 Hacoca. DHAOLMTO3: MUHOUUTO3, ¢arouutos. Jx30uuTo3. Kinertounas
creHka. CTpykTypa U GyHKIHUH KIETOYHOU CTEHKH pacTEHUM, TpUOOB.

[Huromna3ma. [uto3omns. Llutockener. JIBrxxkeHue nuroninasmel. OpraHou bl
kieTkd. OnHOMeMOpaHHbIE OpraHouAbl KIETKH: JHAOIIA3MaTUYECKasl CeTb
(BIIC), anmapat I'onblKK, TU30COMBI, UX CTpoeHUE U (GYHKIMU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OpPraHouA0B KieTKkU. CTpoeHHEe TpaHyJSIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus denxos ¢ IIIC. Cunte3 pacTBOpUMBbIX OenkoB. CHUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHyJsiipHbI)  3HAOIIA3MATUYECKHM
petukyinyM. CekpetopHas pyHkius annapara ['onbmxu. Moouguxkayus denxos 6
annapame [onvoorcu. Copmupoexa 6enkos 6 annapame Ionvoocu. Tpancnopt
BEIECTB B KJIETKE. Bakyosn pactutenbHbiX KieToK. Kinerounsiid cok. Typrop.

[TolyaBTOHOMHBIE ~ OpPraHOWJbl  KJIETKH:  MUTOXOHAPHUHM,  IUIACTU[BI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouoeernes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIUM MUTOXOHIpHN W 1actui. [lepBuyHbie,
BTOPUYHBIE U CIOXHbIE  IUIACTUABl  (POTOCHHTE3UPYIOIIUX  HYKAPHUOT.
XJIOpOIIACTHI, XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTCHUMU.

HememOpannbie opranouabl kiaeTku CtpoeHue U (pyHKIMM HeMEeMOpaHHBIX
OpraHOUJIOB KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie muxkpoguiamenmoi. MpbILIEUHbIE  KIIETKH.
Axmunosvie KOMNOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyOoouku. KneTouHslii
ueHtp. CrpoeHue © JABUKEHUE KIYTUKOB M pEeCHHYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpoguiameHmamu u
muxpompyobouxamu. Momopnuvle benxu.

Anpo. O6onouka sifjpa, XpOMATUH, KapUOIIa3Ma, SAPBIIIKA, UX CTPOCHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. lIpocTpaHCTBEHHOE PACIOJIOKEHUE
XpOMOCOM B HUHTEp(a3zHOM siape. JIyxpomamur u eemepoxpomamut. benku
XpOMaTHHa — THUCTOHBI. Jlunamuka s0epHolt 00010YKU 6 Mumo3e. foepHulii
Mpaucnopm.

Kiierounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEIBHOM, JKUBOTHOM, TPUOHOI).

JdemMoncTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKW», «CTpoeHme
JKUBOTHOW  KJeTKW», «CTpoeHne  pacTuTenbHOM  KieTku», «CTpoeHue
MHUTOXOHAPUMNY, «SA1po», «CTpoeHrne NPOKaAPUOTUYECKOU KIETKI.

O6opyioBaHuEe: CBETOBOW MMKPOCKOI, MHUKpPOIMpEnaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOMIpenapaThl OaKTepHaIbHBIX KJIETOK.

Jlabopatopnas pabora «l3yueHue CTpPOEHHS KJIETOK Pa3IUYHBIX
OpTaHU3MOBY.

IIpakTuueckas padora «/3ydeHrne cCBOMCTB KJIETOYHON MEMOpPaHBI».

JlabopaTopnass pabora «lccnegoBaHue IJIa3MOJIM3a W JICIUIa3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTuyeckass pabdora  «l3ydyeHue  JBMKEHHUS  LUTOILIa3MBl B
PaCTUTEINIbHBIX KIIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpAallieHNe JHEPTUU B KJIETKe

AccUMUNISLIUS U JUCCUMUIIALINS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(DHBIN U rerepoTpodHbId. YdacTue Kuciaopoda B OOMEHHBIX
nmpoleccax. OJHepreTudeckoe obOecrnedyeHue KiIeTku: npespamieHue ATD B
oOMeHHbIX Tporieccax. DEepMEHTATUBHBIM XapaKTep peakIuil KIETOYHOTO
Merabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA M MEXaHWU3M JIEHCTBHUS.
Kodepmentsl. Otnuuus GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (hEepPMEHTATHUBHBIX
peakiuii OT pa3InYHbIX (HaKTOPOB.

[lepBUYHBIA CHUHTE3 OpPTaHUYECKHMX BEIIECTB B KIEeTKe. POTOCUHTES.
AnokcuzenHbulll U oKcueeHHwlll gomocunmes y oakmepuii. Ceemocobuparowue
nueMeHmol U NUCMEHmMbl PeaKyuoHHo20 yenmpa. Ponap XJIOpOIIIaCTOB B MpOLECCE
dotocunTe3a. CBeToBas u TeMHoBas (pa3pl. Pomoodvixanue, Cs., Cq. u CAM-munur
gdomocunmesa. IlponykTuBHOCTh (OTOCHMHTE3a. BrusHue pasnuyHbIX (PaKTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHHne (PoToCcHHTE3A.

XEMOCHHTES. Pa3noobOpasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUpPYIOIIUE OaKTepuH, MKene300aKTepun, CepoOaKTEepuu, BOJIOPOIHBIC
OakTepuu. 3HAUEHHE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buapl Opoxenus. [IpogykTel OpoxkeHHS M HX
WCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENIN OOJIE3HEH.

AspoOHBbIe OpraHU3MBI. Oranbl DHEPrETUYECKOTO oOMeHa.
[ToaroToBuTenbHbIH 3TaMn. [ TMKOIN3 — OECKUCIOPOTHOE PACIICTIICHUE TITFOKO3HI.

buonornueckoe OKHCIEHUE, WX KIIETOYHOE JbIXaHue. Pojib MUTOXOHApHI B
mpolieccax Oomonorndeckoro okuciaeHus. [ukmndeckue peakiuu. OKUCTUTENHHOE
dbochopunupoBanue. Ouepeus memopannoz2o 2epadueHma npomonos. Cunmes



ATD: paboma npomonnou AT@-cunmaser. llpeumyniecTBa a’3poOHOT0 MyTH
oOMeHa BemIecTB nepes aHadpoOHbIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: k. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3», « JHEPTETHUCCKU 00MeH», «brocuHTe3
oenka», «CtpoeHue hepMeHTa», « XEMOCUHTERY.

O6opyioBaHue: CBETOBOM MHUKPOCKON, 00OpYJOBaHUE [JIsi MPUTOTOBJICHUS
MTOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGoparopnass pabora «l3ydeHue  KaTaJIUTUUECKOW  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPe aMuIa3bl WM KaTalasbl)y.

JlabopaTtopnass pabora «/3yuenue (epMEHTATUBHOTO paCIHICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

Jlabopatopnass padora «CpaBHeHue mporieccoB (poTrocuHTe3a WU
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOILECCOB OPOKECHUS U JBIXAHUS.

Tema 7. Hacsiencrpennasi MHpopManus u peajau3anus €€ B KJIeTKe

Peakunn matpuuHoro cunre3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneacTBeHHONM MHpopManuu. I'eHeTHIeCKuid
KOJ, €ro cBoucrBa. TpaHckpunuus — Marpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAUICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yyactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnousi O6uocuntesa Oenka. KomupoBanwe ammnHokucioT. Poms pubocom B
OnocuHTe3e Oenka.

Cospemennvie npedcmasnenuss o cmpoeruu 2eHos. OpraHuzanuus reHoma y
MPOKApUOT U 3YKApHOT. Perynsnus akTUBHOCTH T'€HOB y MpoKapuoT. ['mmoresa
orepona (®. XKako0, XK. Mano). Monrexynaprvie mexanuzmvl IKCHpeccuu 2eHO8 )
aykapuom. Ponv xpomamuna 6 pe2ynsyuu pabomul eeHos. Perynsuus oOMEHHBIX
nporieccoB B kieTke. KiieTounslii romeocras.

Bupycel — HekeTouHbie (hOpPMBbI KU3HU U 00JMraTHbie napa3utbl. CTpoeHue
MPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoparoB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuoghazos.
Obpamnasa mpanckpunyus, peeepmasa, uHmezpasa.

Bupychsie 3a6oneBanus yenoBeka, >kuBOTHBIX, pacteHui. CIINJI, COVID-
19, counanbHple U METULIUHCKUE MPOOJIEMBI.

Buoungpopmamuka: unmeepayus u aumaruz oonvuiux maccugos («bigdatay)
CmMpYKmypHulx buonocuieckux oanuvix. Hanomexnonoeuu 6 ouonocuu u meouyume.
Ilpoepammupyemvie pynxyuu b6eaxos. Cnocobvl 00CmasKu 1eKapcma.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbrios, /1. 1. UBaHOBCKHIA.

Tabmumpsl u cxemsl: «buocunTe3 Genka», «['eHernueckuit Koy, «Bupyce,
«bakrepuodarmy.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCay.

Tema 8. ZKu3HeHHBbI HUKJ KJICTKH

Knetounslii mukm, ero mepuoAsl M perymsiuusa. MHtepdaza u MuUTO3.
Oco0OeHHOCTH TPOLIecCOB, MpoTekarlmux B uHTepdasze. lloaroroBka KieTku K
nenenuto.  Ilpecunrerndeckuit  (MOCTMHUTOTHUYECKHM), CHHTETHUUYECKUU
MOCTCUHTETHYECKUH (MMPEMUTOTHUECKHI) TeproIbl HUHTEPPa3bl.

Marpnunbii cunre3s JAHK — perumkanms. [Ipunnuner perumkannu JITHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATHUBHBIM  CHUHTE3, AHTHUIIAPAJUIEIBHOCTD.
Mexanusm perukanuu JTHK. Xpomocomsbl. Ctpoenne xpomocom. Temomepsl u
TemomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTun. JIUIIOMIHBIA U
rariouHbeli  HabOpsl  XpoMocoM. ['omosiormuHbie XpomMocoMbl. llosoBbIe
XPOMOCOMBL.

Henenne xnetkn — wmuto3. Cragum MHTO3a W TIPOUCXOIAIIME B HHUX
npoueccsl. Tunbl muTo3a. KapuoknHe3 u nutokuHe3. buonornueckoe 3HaueHue
MHUTO3a.

Perynmsauua muroTtmyeckoro nukia kiuetku. lIporpammupyemast kierodHas
rudenp — anomnTros.

KnerouHoe sapo, XpoMocoMbl, (QyHKIMOHaNbHas TIeHOMUKA. Mexanusmol
npoaugepayuu, oupgepenyuposxu, cmapenus u euberu riemox. «l{ugposas
K1emKay — ououHgpopmamuveckue Mooeiu QYHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuupl 1 cxembl: «KU3HEHHBIM UK KIETKW», «Mwutosd», «CTpoeHue
xpoMmocom», «Pemmukanusa JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: « MUTO3 B KJIETKaX
KOpELIKa JIYKa».

JlaGoparopnass  paGora  «lI3ydyeHme  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIPETIapaTaxy.

JlabopaTtopnas padora «HaGmonenrne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax ).

Tema 9. Crpoenue u pyHKUMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHS M JKU3HENCATENIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHbIE TPHUOBI, OJHOKIETOYHBIC
BOJOPOCIH, APYrue NpOoTUCTHI. KoJIOHManbHbIE OpraHU3MBI.



B3anmocCBsA3p 4YacTe€l MHOIOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tunbel pacTUTENBHBIX TKaHE: 0Opa3oBaTesbHasd,
IOKPOBHAs, IMPOBOJAIIAsL, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTpOEHMUS,
(GYHKIMI 1 pacronokeHusi TKaHEeW B OpraHax pacTeHUH.

TkaHu XKMBOTHBIX M 4YelOBEKA. THWIIBI KMBOTHBIX TKAHEU: JIMTEIHAIbHAS,
COCMHHUTENbHAs, MbIlIeyHas, HepBHasg. OCOOEHHOCTH CTpoeHus, (QYyHKUUH u
PacCIIOJIOKEHUS TKAaHEH B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M T€HEpaTUBHbIE OpraHbl pacteHuid. Oprasel u
CUCTEMBI OPTraHOB JKUBOTHBIX U 4eJI0BeKa. DyHKIIUU OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranm3moB. Kapkac pactenmit. CkeleTsl OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHbIl n BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokenue  OopraHusMoB.  JIBHKEHUE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BH)KEHHE MHOTOKIIETOYHBIX PACTEHUM:
TPONMU3MBl M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JXMUBOTHBIX M 4YEJIOBEKa:
MblleyHas cucreMa. Pedaekc. CkeneTHble MBIIILBI U MX padoTa.

[Iuranue opranusmoB. llormomenue BOIBI, YIVIEKHCIOIO ras3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsMU. [IuTanue >KMBOTHBIX. BHyTpuIonsoctHoe u
BHYTPUKIIETOYHOE NuUIeBapeHHe. [IuTaHue IMO3BOHOYHBIX >KMBOTHBIX. OTIEIbI
MUILIEBAPUTENBHOrO TpakTa. llumeBapurensHble xenespl. [IumeBapurenbHast
CHUCTEMA YEeJIOBEKa.

Jpixanue opranu3moB. /[pixanue pactenuitl. J{prxanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIxaTeabHast IOBEPXHOCTD.
KabepHoe u nérounoe apixaHue. /[pIxaHne NO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIUOHHOE ~ YCIOKHEHUE CTPOCHUS JIEFKUX IMO3BOHOYHBIX IKUBOTHBIX.
JlpixarenbHas cucTeMa 4YenoBeKa. MexaHnW3M BEHTWIALMU JIETKUX y NOTUL U
MIIeKONUTaroIMX. Perymsuus npixanus. J{pixaTenbHble 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucremMa MW €€ OpraHbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M uenmoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaiieHus. OBOIIOLHOHHBIC
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMbI O3BOHOYHBIX JKMBOTHBIX. PaboTa
ceplila v €€ peryJisiius.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beiaenenue y
KUBOTHBIX. CoKparurenpHble Bakyond. Opranel BblaeneHus. @OuiapTpanms,
CeKpelrs U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI pabOThl OPraHOB BBIJICICHHUS.
CBs13b TIOJIOCTH TEJNAa C KPOBEHOCHOM M BBIAEIUTENIBHON cUCTEeMaMU. Beiaenenue y



NO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CtpoeHne u (pyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. CHopbl
OakTepuii M UUCTHI MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX pPACTEHUU.
Kyrukyna. CpeacTBa macCUBHON M XUMUYECKOW 3a1UThl. DUTOHLIUIBL.

3almyMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX HpPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hed. IMMmyHHas cucrema udenoBeka. Kierounslii u
IYMOpaJbHBIH UMMYHUTET. BpoXn€HHBIH W NpHOOpPETEHHBIN CcrenupuIecKuii
UMMYHHTET. Teopusi KIoHaIbHO-celeKTuBHOrO ummyHutTera (I1. Dpnux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOXKIEHHOTO
MMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxxumocTts ©  perymAuuMs |y  OpraHu3moB. Pasnpaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3zapaxxumocTb H  peryisuus y
pactenuil. PocToBbie BelecTBa U X 3HAYECHUE.

HepBHas cuctemMa u peQuieKTOopHas pEryssiius y XUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOIIONUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTAENbI FOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas ayra. bezycioBHbIE U YCIIOBHBIE PEQIICKCHI.

['yMopasibHass peryisiuus U SHAOKPUHHAs CUCTEMA >XKMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOM CUCTEMBI M UX TOPMOHBL. J[eliCTBME TOPMOHOB.
B3auMocCBsA3bp HEpBHOM M SHIOKPUHHOW cucTeM. [‘mnoramamo-runoduzapHas
cUcCTeMA.

JdemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmuupbl u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHbIE
Bojopocim», «bakrepun», «lIpocreiimme», «OpraHbl LBETKOBBIX pPACTECHUN»,
«CucteMpl  OpPraHoB IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOEHHE
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOIIs»,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «KaHW KUBOTHBIX», «CKEJET 4elOBEKay,
«IImmeBapurenbHass cucreMa», «KpoBeHOCHass cucrteMa», «/lpIxarenpHas

CHUCTEMAaY, «HepBHast  cucremay, «Koxay, «MpllieuHass ~ cUCTEMay,
«BplgenurenbHas CUCTEMa», «IHJIOKPUHHAS cucTtema», «CTpPOEHHE MBIIIIBDY,
«Ammynurer»,  «KuiieuyHononoctHele»y, «CxemMa  TUTaHHS  PACTCHUN»,

«KpOBEHOCHbIE CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpO€HUE THUAPHI»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpOeHHE AO0XKIEBOTO uepBs», «HepBHas
cuctema peib», «HepBHas cuctema gsarymkw», «HepBHas — cucrema
npecMmbikatomuxcs», «HepBHas — cucrema  mTui», «HepBHas — cuctema
MJIEKOTTUTaoMuX», «HepBHas cuctema denoBekay, «Peduexcy.



OOopyioBaHHE: CBETOBOM MHMKPOCKON, MHUKPOIpPENapaTbl OJHOKIETOYHBIX
OpraHW3MOB, MHUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHX, >KUBBIE SK3EMIUIIPbl KOMHATHBIX PACTEHUH, repOapuu
pacTeHUM pa3HbIX OT/AEJOB, BIAXHBIE TNPEMapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBeKa,
o0opyaoBaHUE IS JEMOHCTPAIIUN TOYBEHHOTO W BO3AYIITHOTO MUTAHUS PACTCHU,
paciierieHrs KpaxMaiia u OelIKoB 1o ieicTBUEeM (PEpMEHTOB, 000PYI0BAHUE JIS
JIEMOHCTPALIUU OIBITOB MO MU3MEPEHUIO KU3HEHHOW €MKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUHN, MOJEIN T'OJIOBHOTO MO3Ta Pa3IMYHBIX KUBOTHBIX.

JlaGoparopHas padora «/3ydeHue TKaHEeW pacTEHUI.

JlaGoparopHasi pabora «/3ydeHre TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHue OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHOkeHMe U Pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOMKEHHUsI OPraHU3MOB: Oecroyioe (BKJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecnosioro  pa3MHOXKEHUS:  [MOYKOBAaHUE,  CIHOPYJIALMS,
(dbparmMeHTanys, KIOHHPOBaHUE.

[TonoBoe paszmuHoxeHue. llonoBeie kneTku, wim ramersl. Menos. Craaumn
meno3a. [loBenenne xpomocom B Menosze. Kpoccunrosep. buosiornueckuii cMbICa
MeHo3a M IIOJIOBOrO mpolecca. Melo3 M €ro Mecto B KM3HCHHOM IIHKJIE
OpraHU3MOB.

IIpenzapoapliiieBoe pa3Butue. ['amerorenes y ;kMBOTHbBIX. 11070BEIE XKene3sl.
OO0pazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. Criepmatorenes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe W AMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUTIOIOTBOPEHMS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBrayaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HAayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenesz — 00Ha u3 2nasHvix npooaem dIMOPUOIO2UL.
Konyenyuss mopgoecenos u mooenu mopghoeeneza. Cramgun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jjsarymku). JpoOnenume. Tumsl — apoOnenws.
Jlemepmunuposannoe u HedepmuHuposanHoe OpobaeHue. bnacmyna, munovl
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOMUTAIONIUX. 3apOJbIIIEBbIE JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3auMHoe
BIUSHAE YacTeW pa3BUBAIOIIETOCS 3apojibliia (dMOpUOHATBHAS HMHIIYKIIHS).
3akiagka TUTaHAa CTPOEHMS KMBOTHOTO Kak  pe3yJbTaT HePapXHUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha SMOpPHOHANBHOE pPAa3BUTHUE PA3IUYHBIX
(akTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOoTHBIX. [locTamOpuoHanbHbi mepuon. I[Ipsmoe u
HempsiMoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y O€CIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornueckoe 3Ha4YeHUE MPSIMOTO U HEMPSMOIO



pa3BUTHUS, UX PACIPOCTPAHEHUE B NMPUPOAE. THUIbl pocTa >KUBOTHBIX. PaKTOPBI
PETYISIUU POCTA JKUBOTHBIX M denoBeka. CTaauu MOCTIMOPHUOHATILHOTO Pa3BUTHSI
y )KMBOTHBIX U uenoBeka. [lepruoasl onToreHesa uenoBeka. CTapeHne U cMEPTh Kak
OHOJIOTUYECKHE MTPOLIECCHI.

PazmHokeHne u pasButue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IuKIe pacteHud. OOpa3oBaHuMe cCHop B Mpoliecce Meio3sa.
['ametorenes y pacteHuil. OIUIOZOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl pETyISLAA OHTOT€HE3A Y PACTEHUN U AKUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupr u cxembl: «BereratuBHoe pasmMHOXeHHE», «Turbl Oecrnoyioro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUJIOMOHAIbD», «Pa3MHOKXEHUE O3BIJVICHBDY,
«PasmHoxkeHue ruspel»y, «Meito3y, «Xpomocombl», «['amerorenes», «CTpoeHue
ANIEKJIETKH U crepMaTo3ousia», «OCHOBHBIE CTaauu OHTOTreHe3ay, «lIpsimoe u
HENpsIMOE pa3BUTHE», «Pa3BUTHE MaNCKOTrO Kyka», «Pa3Butue capaHum,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOAOTBOPEHUE Y ILBETKOBBIX PACTCHUNY,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U ABYAOJBHBIX PAaCTEHUID», « KU3HEHHBIA ITUKII
MOPCKOM  KamycTbl», <« KU3HEHHBIA 1TUKA MXa», <«OKW3HEHHBIM LMK
ManopOTHUKA», «KU3HEHHBIN UK COCHBD».

O6opyoBaHue: CBETOBOW MHKPOCKOI, MHKpOIpEnapaTsl SMUICKICTOK |
CIIEpMATO30UI0B, MOJIENb «L MK pa3BUTHA JIATYLLIKN.

JlaGoparopHas padora «/3ydeHrue CTPOCHMS IMOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpENnapaTax».

IIpakTuyeckass padora «BrpisiBIeHUE NPU3HAKOB CXOJACTBA 3apOJbBIIIEH
ITO3BOHOYHBIX ’KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHOB pPa3MHOMXEHHUSI BBICIINX
pacTEeHUN.

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTHU
OPraHu3MoOB

Hctopust cTaHOBICHUS ¥ pa3BUTHS TEHETUKH Kak Hayku. PabGoter I
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUHU
renetuku. Pa6otel H. K. KonsiioBa, H. Y. BaBuiosa, A. H. benozepckoro, I'. /1.
Kapneuenko, FO. A. @ununuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbIE€ TEHETUYECKHUE MOHATHUSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleNIbHbIE TE€HbI, albTEPHATUBHBIE MPU3HAKW, JOMUHAHTHBIA U PEIECCHUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YNCTAsl IUHUS, THOPUIBI, TEHOTHI, (PEHOTHII.



OcCHOBHBIE ~ METO/IBl  TE€HETHKW:  TUOPUIOJIOTUYECKHUM,  I[UTOJOTHYECKHI,
MOJIEKYISIPHO-TEHETUUECKUM.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
BasuioB, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHETHKINY», «CXEeMBI CKPEIITUBAHUS.

Jlabopatopnas pabGora «/lpozoduna kak OOBEKT TI'€HETUYECKUX

VICCIIEIOBAHUI».
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHnenss — 3aKOoH

eAMHO00pa3us rTHOpUI0B MEepBOro nokosnenus. IpaBuno nomunupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacIICIUICHHs] NMPU3HAKOB. LIMTOIOrHMYECKHE OCHOBBI
MOHOTHOPUIHOTO CKpenIuBaHus. [ umore3a 4ucTOThH ramer.

AHanuzupytroniee ckpemmBanue. [[poMexyTouHbI XapaKTep HACIeI0BaHMUS.
Pacuienuienre npu3HakoB IPU HENOJIHOM JTOMUHHUPOBAHUH.

JurunOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHenst — 3aKOH He3aBUCUMOT0
HacJIeJOBaHUsI ~ MpU3HAaKoB.  lluTojmormuyeckue  OCHOBBI  JUTHOPUHOTO
CKpELBaHUS.

CuernnieHHoe HaclieqoBaHue npusHakoB. Paborsl T. Moprana. CuemnieHHoe
HACJIEJOBAHUE T'€HOB, HAPYLIEHHWE CLEIUICHHUS MEXKIy TIeHaMHu. XPpOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka nonga. XpoMOCOMHBIA MEXaHHU3M OMpPENENICHHs MoJia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M rereporameTHbld 1oi. ['eHermyeckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CUEIJIEHHBIX C MOJIOM.

['enoTun kak uenoctHas cucrema. [lmeiioTponus — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMOJelCTBHE HEAJUICIBbHBIX TE€HOB.
Kommniementapuocts. Onuctas. [lonumepust.

['eHeTnyeCcKUil KOHTPOJIb PAa3BUTUS PACTCHUMN, >KUBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, IMOBEIEHNUS U KOTHUTUBHBIX (YHKIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIECUCTBUS «XO3UH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeThdyeckue acreKTbl KOHTPOJS U
M3MEHEHUS HAClIeZICTBEHHON MH(POPMAIH B TOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemMoncTpanuu

[Toptpetsr: I'. Menaens, T. Moprasn.

Tabmumpst u cxemsl: «IlepBriii U BTOpoit 3aKoHBl Mennemns», «TpeTuil 3akoH
Mengens», «AHanusupymolee ckpelmnBanue», «HenoiHoe AOMHHHpOBaHUEY,
«ClenyieHHOe HacJeIOBaHUE MPHU3HAKOB Yy Jpo3oduisly, «l'eHeTHka mojay,



«Kapuotun uenoBeka», «Kapuotun apo3odmiby, «KapuoTunm OTHIBD,
«MHOXECTBEHHBIN ajlIeIu3M», «B3auMoaeiCTBUE TEHOBY.

O6opynoBaHue: MOJEAb IS JEMOHCTpAllMd 3aKOHOB €AMHOOOpa3us
ruOpUIOB TIEPBOTO TMOKOJICHHS W PACIICIUICHHS TMPU3HAKOB, MOJCIb IS
JIEMOHCTPAllUM 3aKOHA HE3aBUCHUMOIO HACJEIOBAaHHUS MPU3HAKOB, MOJIENb JJIA
JIEMOHCTPALUK CILEIJICHHOTO HACJIEIOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3oduay.

IIpakTuueckass padora «M3yueHne pe3yJbTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».

IIpakTuueckass  padora  «/3ydyeHue  pe3yJabTaToB  AUTHOPHUIHOTO
CKpEIIMBaHUsS y APO30(PUITBIY».

Tema 13. 3aK0OHOMEPHOCTH U3MEHUYMBOCTH

B3aumoneiicTBue reHOTHMIA W cpelbl mOpu  (GopMHpOBaHMH (HEHOTHIIA.
N3MeHYMBOCTh NpU3HAKOB. KayeCTBEHHbIE U KOJIMYECTBEHHBIC MPU3HAKUA. BuUbI
W3MEHYMBOCTH: HEHACJICACTBEHHAs U HACJICACTBCHHAS.

MoaudukanronHass u3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBaHUU
MOAM(PUKALUOHHON M3MeHunBocTU. Hopma peakumu npusHaka. BapuanmoHHbIN
psn u BapuanuonHas kpuBas (B. Moranmncen). CBoiicTBa MOAM(PUKAIIMOHHOM
W3MEHYMBOCTH.

['enoTunuueckass N3MEHUMBOCTL. CBOMCTBA T€HOTUINYCSCKON M3MEHUMBOCTH.
Buapl reHOTUTIMYECKOM U3MEHUUBOCTH: KOMOWHATHUBHAS, MyTalldOHHAs.

KomOnHaTHBHAas W3MEHYMBOCTh. MeH03 M IOJOBOM mMpoliecCc — OCHOBa
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATUBHON U3MEHYNBOCTH B CO3IaHUU
TCHETHYECKOr0 pazHooOpasus B Mpejeaax 0JJHOTO BHIA.

MyTanmonHass HW3MEHYMBOCTb. BuIbl MyTaluid: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYIUPOBAHHBIE MyTauuu. SnepHeie U
UTOILIa3MaTuyeckue myrtanuu. CoMaTHyeckue W IOJOBble MyTanuu. [IpuduHbI
BO3HUKHOBEHMs MyTauui. MyTareHsl W WX BIHSHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTA MYTAIIMOHHOI'O TMPOLECCa. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacnenacTBeHHoW m3meHunBoctu (H.M. BaBunoB). BuesnepHas m3aMeHYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PONb ONUSCHEMUYECKUX (DaKmopos &
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoncTpanuu

[Toprpetsr: I'. ne ®pu3s, B. Moranncen, H. M. BaBuiios.

Tabmuubr w  cxembl: «Bumbl  u3MeHunmBOCTHY», «MoaudukanroHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MCHYHUBOCTEY, «Meio3y,
«OmnoagoTBopeHuey, «I eHeTnueckue 3a001eBaHUs YEIOBEKay, « BUIlbI MyTalnii.



OOopyioBaHuE: KUBbIE M IepOAapHbIE 3K3€MIUIIPl KOMHATHBIX PAacTEHH,
pucyHku (dotorpadun) >KUBOTHBIX C Pa3TMUYHBIMUA BUJAMU U3MEHYUBOCTH.

JlabopaTopHas pabdora «HccnenoBanue 3aKOHOMEpPHOCTEN
MOAU(PUKALUOHHON HW3MeHYUBOCTH. [locTpoeHune BapUallMOHHOTO psifa U
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtauu y 7apo3o¢uisl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKa YesiOBeKa

Kapuotun denoBeka. MexayHapoaHasi MporpaMma HCCIECIOBaHHS TE€HOMaA
yenoBeka.  MeToabpl  HM3yd4eHUsT T€HETHMKH  YEJIOBEKa: TEeHEAJIOTMYECKHIA,
OIM3HEIOBBIN, LIMTOr€HETUYECKUH, MOMYJISILIMOHHO -CTATUCTUYECKUH,
MOJIEKYISPHO-TEHETUYECKUN. CoBpemeHHOE ONpENIECIICHHE TreHOTUNA!
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T[[P-ananu3a. HacnencTBenHbie 3a00eBanus yenoBeka. ['eHHbIe 1 XPOMOCOMHbBIE
OO0Je3HH 4YesnoBeKa. bolie3HM ¢ HACIEACTBEHHOM MpeapacnoioKEHHOCTHIO.
3HaYeHUE MEIMIMHCKOW T€HETUKH B MPEIOTBPALIEHUN U JICUEHUH IE€HETUYECKUX
3a00yieBaHUI 4YeJoBeKa. MeIUKO-TreHeTUYECKOe KOHCYJIbTUpOBaHUE. CTBOJIOBbIE
KJIeTKH. [ToHSATHE «T€HETHYEeCKOro rpys3a». JTHUYECKHE aCHEKThl UCCIEAOBaHUMN B
001acTu peJakTUPOBaHNUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (QakTopbl MOBBILIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bU3MYEeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO0 OKpY’Karollen cpenbl. | eneTnueckas
IIPEAPACTIOIOKEHHOCTD YEIOBEKA K ITATOJIOTUSM.

JdemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToabl W3yYEHUSI T€HETHUKU
yenoBekay, «l'eHeTnueckue 3a00€BaHUs YEIOBEKaY.

IIpakTnueckas padora «CocTaBlICHHE U AaHAIU3 POIOCIOBHON.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanuss W CeJNEeKUUs. 3apOKJICHUE CENEKUMU U JIOMECTUKALMH.
VYuenue H. W. BasunoBa o I[leHTpax mNPOUCXOXKIECHUS UM MHOTro00Opas3us
KYJbTYPHBIX pacTeHHil. Ponb ceneknuu B CO3JaHWHU COPTOB PACTEHUN U MOPOJ
*KUBOTHbIX. CopT, MOpoJa, ITaMM. 3aKOH TOMOJIOTHYECKHMX pAIOB B
HaciaeAcTBeHHOM wu3MeHunmBocth H. WM. BasuioBa, ero 3HaueHue i
CEJICKITMOHHOU PabOTHI.

MeTtonbl cenekuMOHHOM paboThl. McKycCTBEHHBI OTOOp: MAacCOBBIM U
WHIBUAYJIbHBIN. Oranbl  KOMOWMHAUMOHHOM  cenekuuu.  McnbiTanue
npousBoAuTeneil mo moromMcrBy. OTOOp MO TEHOTUIY € TOMOUIBIO OLIEHKU
dbeHoTuna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ MoMoIIbio aHanmm3a J{HK.

HckycCTBEeHHBI ~ MyTareHe3 Kak  METOJl  CEJIGKIIMOHHOW  paloThl.
PanuaninoHHBIN U XUMUYECKUNA MYTareHe3 Kak UCTOYHUK MYTAlUH Yy KYyJIbTYPHBIX



dbopm opranu3moB. Vcmonp30BaHWE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekomOuHanTHEIX [JHK ni1st momydenust HICX0AHOTO MaTepuaia s CeJICKIUU .

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINSL.
bnuskopoAcTBEeHHOE — CKpellluBaHWe, WiaM  MHOpuauHr.  HepoxctBenHoe
CKpelIMBaHue, Wi ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. Mcmonb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuamsanus. [Ipeogonenne Oecrutomus
MEXBHUIOBBIX THOPUIOB. JIOCTHIKEHUS CEICKITNU PACTCHHUI U )KUBOTHBIX. «3e1éHas
DeBonoYUAY.

CoxpaHeHue U W3yYECHHE N€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUHN H
UX JUKUX poaAMYed NI CO3/laHUs  HOBBIX COPTOB W TUOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYIbTYp. H3yuenue, coxpaumenue u ynpasieHue
2eHemUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHbIX U NPOMbBICIO0BbIX HCUBOTNHBIX
8 Yensax YAVUUeHUs CYueCmayioumux U co30aHus HO8bIX NOpoo, JUHUL U KPOCCO8, 8
MOM 4Yucie C NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUL
nepeodosvix uoetli U nepcneKmueHbIX MexHoI02UlL.

JdemoHcTpanumn

[Toptpers: H. 1. Basunos, . B. Muuypun, I'. /I. Kapneuenxo, II. II
Jlykesnenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuubl u cxembl: «L{eHTPBI TPOUCXOKIACHUS U MHOTO0Opa3us KyIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKUX PSOB B HACIECACTBEHHOM W3MEHYHMBOCTH,
«Metonpl cenexkuumny, «Otnanéunas ruopuauzamnusy», «MyrareHesy.

JlabopaTopHasi pabdora «/3yyeHrue cCOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHnasi padora «/3ydueHue METOI0OB CEJIEKIIMU PACTCHUI.

IIpakTnueckas padora «lIpuBrBKa pacTeHHI».

IKeKkypeusi «OCHOBHBIE METOABI M JIOCTHXKEHUS CENCKIUM PACTCHUN W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIILHBIM Y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B JabopaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuoTexXH0JI0THS U CHHTETHYECKAs O MOJIOT U

OOBEKTHI, HCMOJIb3yeMble B OUOTEXHOJOTHHM, — KJIETOYHBbIE M TKAHEBbHIC
KYJIBTYPBbI, MHUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaunuonHas
OMOTEeXHOJIOTHS:  XJICOOMeUeHne, TOJYYCHHE KHUCIOMOJIOYHBIX  MPOJYKTOB,
BUHOZEnue. Mukpobuonornyeckud cuHTe3. OOBEKTHI MHUKPOOHMOJIOTHYECKUX
TexHoJsioruid. [Ipon3BoAcTBO O€IKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3nanue TEXHOJOTHM M MHCTPYMEHTOB II€JICHAIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIBIO TTOJYyYEHUsI OPraHW3MOB U UX KOMIIOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIINECS B MPUPOJIe OMOCUHTETUYECKUE MY TH.



Kierounas unxkeHepus. MeTonpl KyJbTypbl KJIETOK M TKaHEH PAaCTEHUM U
#*UBOTHbIX. KpuobGanku. Comarnyeckas THOpHUAM3ALMSA ¢  COMATHYECKHA
sMOpuorene3. lcrnonb3oBaHue ramjaouaoB B celeKUuu pacteHui. [lonyuenue
MOHOKNIOHAIbHBIX anmume. Mcnonav3oeanue MOHOKIOHANbHBIX U NOJUKIOH AJIbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PexoHCTpyKus
AULIEKIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METO/I TpaHCIUIAHTAaUUU SAEp KIIETOK.
Texnonocuu 0300po6eHUs, KYIbMUGUPOGAHUS U MUKPOKIOHANIbHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYD .

XpoMOoCcOMHass M TE€HHasg WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomobunantuoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOW  HMH)KEHEPHH.
DKOJIOTUYECKHUE U 3TUYECKUE TPOOIEMBbI TEHHOM MHKEHEPUHU.

MenunuHckre 6uorexnonoruu. IloctreHomuas mudporas meaunuHa. [TLP-
JMAarHoCcTUKa. MeTa0oJIOMHBIM aHallu3, TEeHOIEHTPUYECKUM aHallu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHMSL €r0 3J0pOBbs. lCHonp30BaHME CTBOJIOBBIX
kieTok. TaprerHas Tepanus paxka. 3D-OumoumkeHepus 1 pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTMM, CO3aHMS KOMILJIEKCHBIX
TKaHEW COYeTaHWEM TEXHOJOTUH TPEXMEPHOTO OMONMPUHTUHTA M cKaddoaauHra
JUISL peIEHUS 33]1a4 [IEPCOHANIM3UPOBAHHON METULIUHBI.

CozlaHue BEKTOPHBIX BAaKLUMH C LEJIbI0 OOecreyeHuss KOMOMHHPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkuuonuposanuss PHK-comepkamuyx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHBIE
3a00JIeBaHUs YEJIOBEKa U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuupl u cxembl: «/Mcrnonb30BaHre MUKPOOPTaHU3MOB B MPOMBIIILIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepus», «I eHHas WHKEHEPUSD».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTHUI.

IIpakTnueckas padora «llonydyeHre MOJTOUYHOKUCITBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHOJNOrMsT — BaXXHEWIas IPOU3BOJAUTEIbHAS CHUJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue W pa3sBuTHE 3BOJIONMOHHBIX NPEACTABJEHUI B
omnosiorum

OpomornmonHass Teopust Y. JlapBuna. IIpennochulku BO3HUKHOBEHHUS
napBuHHU3Ma. JKW3Hb U Hay4yHas JedaTenbHocTh Y. JlapBuHa.

JIBroKy1ire cuibl 3BodroNMK BUIOB 10 Y. /lapBuHy (BbICOKast HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPTaHM3MOB, HAaCJEICTBEHHAas M3MEHYMBOCTh, OOprOa 3a
CYLIECTBOBAHHE, €CTECTBEHHBIN U NCKYCCTBEHHBINH OTOOD).



Odopmiienne cuntetnyeckor Teopum sBomtonuu (CTDI). Heiwrpanshas
teopust dBomouuu. CoBpeMeHHas JBOJIIOIMOHHAS  OWoJIOrvs. 3HA4YeHHe
HBOJIIOLIMOHHON TEOPHH B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MHPA.

JdeMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlununeit, X. b. Jlamapk, 3. K. Cent-Unep, XK.
Kiosbe, Y. lapsun, C. C. UerBepukos, U. W. IlImansraysen, x. Xonaeitn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jluanaero)y,
«Jlectnuna sxkuBbIX cymects (mo Jlamapky)», «MexaHusm ¢GopMHpPOBaAHUS
MPUCTIIOCOOJIEHN y pacTeHuid W KUBOTHBIX (mmo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsug Y. lapsuna», «Haxonku Y. lapsuna», «@opMbl 60pbObI
3a cyuiectBoBanue», «lloponabl romyOei», «MHoroodpasue KyJIbTypHBIX (opM
KarmycThl», «[loposl JoMaHuX KUBOTHBIXY, «Cxema 00pa3oBaHUs HOBBIX BHIOB
(mo Y. J[apBuny)», «CxemMa COOTHOIICHHS JBIKYIIMX CHJI JBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKOU TEOPHH IBOJIOLIAN.

Tema 2. MUKpPOIBOJIIOLUA U €€ Pe3yJIbTAThI

[Tonynsiuus Kak 3JieMEHTapHasi €IMHHIA 3BOJOLMH. COBPEMEHHBIE METO/IbI
OLIEHKM TE€HETHYECKOro pa3HooOpasuss M CTPYKTyphl nomyisauuid. M3meHenue
reHo(oH/la TOMYJISALMU Kak 3JIEMEHTAapHOE SBOJIIOIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[x. Xapau, B. BalinGepra.

DneMeHTapHble (PaKTOphl (IBWXKYIIWE CHUJIbI) JBOJIONMH. MyTallMOHHBIN
npouecc. KomOuHaTMBHAsS W3MEHUMBOCTH. Jlpeiid TeHOB — ciydaiiHbie
HEHANpaBJCHHbIE W3MEHEHHs YacToT ajuieaedl B  nomyisuusax. O¢¢ekr
OocHOBatelsl. Jgpgexm oOymuliounoeo copaviuka. CHudceHue 2eHemu4ecKkoeo
paznoobpazus: npuuunsl u cieocmsus. llposenenue s¢hgexma Opeiigpa 2eros 6
oonvuwiux U manelx  nonynAayusx.  Murpanuu.  M3onsuus  TOMYJISIIMMA:
reorpadgudeckas (mpocTpaHCTBEHHAs), Ononorndeckas (pernpoayKTUBHAas).

EctecTBeHHbIii 0TOOp — HampaBisommii (GakTop dBOMONUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JABMXKYIIMWA, CTAaOMJIM3UPYIOUIMH,  pa3pblBalOIIUN
(nm3pynTtuBHbIi). TlonoBoit or6op. Bo3HMKHOBEHHE M 3BOJIOLUS COLIMAILHOTO
NOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB KAk  pe3ylbTaT  MHUKPOAIBOJIOLHUU.
Bo3HukHOBeHHME — TpUCHOCOONEHM Yy  opraHu3moB.  Apomopdo3sl U
uauoanantauuu. Ilpumepsl npucnocoOiaeHuil y opranu3mMoB: MOp(hOI0ru4ecKue,
dbusnonornyeckue, - OHMOXUMHUYECKHE,  TNoBeAeHUeckre.  OTHOCUTEIBHOCTD
IPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpOdBOIIOIMH. M3omsamust — kimtoueBod ¢aktop BupoobOpazoBanus. [lytu wu
CIIOCOOBI BHUJ1000pa30BaHUS: aJUIoNIaTPUUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (?KOIOTUYECKOE), «MTHOBEHHOE (monUIuIOnIU3aIus,
rubpuanzanys). JmuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl (OpMUPOBAHUS OHOJIOTHYECKOT0 Pa3HOOOpa3us.

Pons sBONtOnMOHHOM OWONOTMKM B pa3padOTKE HAy4YHBIX METOJ/IOB
coxpaHeHus: 6bropazHooOpasusi. MUKpOIBOIIONUS U KOABOIIOIUS MApa3uTOB U UX
x03s1eB. MexaHu3Mbl (OPMUPOBAHUS YCTOWIMBOCTA K aHTHOMOTUKAM M CIOCOOBI
OOpBOBI C HEll.

JdeMoHcTpanuu

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

Tabmuubr U cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsimonHas
CTPYKTypa BHa», «CXxema MposBiIeHHs 3aKkoHa Xapau—BaitnOepray, «/IBrxyiue
CWJIBl ABOJIFOLIUUY, «IKOJOTHYECKAsT M3OJISIUS NOMYJISUUNA CEBAHCKOU (openny,
«l'eorpadmueckass M3OJSAIUS  JUCTBEHHUIIBI CHOMPCKOW U JIMCTBEHHUIIBI
naypckoiy, «llomynsiiMOHHbIE BOJHBI YUCIE€HHOCTH XUIIHUKOB U XKEPTBY», «CxemMa
NEUCTBUA €CTECTBEHHOIo 0TO0opa», «@PopMbl OOpbOBI 3a CYLIECTBOBAHUEY,
«AHpycTprualibHbI MenaHu3M», «KuBble uckonaemoie», «IlokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaatonias OKpacka YKUBOTHBIX»,
«®uznonornueckue ananrauuny, «lIpucnocoOneHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTHY, «Kputepuun Buna», «Bunbi-nBoHukn», «CTpykTypa BHIa B
npupozae», «CrocoObl BuAooOpa3oBaHus», «l'eorpaduueckoe BH1000pa30BaHUE
TPEX BUAOB JAHIBIIIEH», «IDKOJOTHMYECKOE BHA000pPAa30BAHME BHUIOB CHUHUI,
«ITomumnounsl pacteHuity, «KamycrHo-peneunsiii rTuOpum.

O6opynoBaHue: repOapuy pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydera MTUIl |
3BEpeil ¢ MpuMepaMu pa3IMYHBIX MPUCIIOCOONEHUHM, uydela MNTUIl U 3Bepe
pa3HBIX BHJIOB, TrepObapuu pacTeHWil OJM3KUX BHAOB, O0O0Pa30BABIIMXCS
Pa3IMYHBIMU CTIOCOOAMHU.

JlabopaTtopnasi paGora «BplsiBIeHHEe W3MEHYMBOCTH y OCOOEH OJHOTO
BUJIY.

JlabopaTtopnass  paGora  «llpucnocoOiieHuss  OpraHu3mMoOB U HX
OTHOCHUTENIbHAS 1IE1€CO00Pa3ZHOCTDY.

JlabopaTtopnassi pab6ora «CpaBHeHHUE BHAOB 10 MOP(HOIOTHUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boonus u €€ pe3yJbTAThI

Metonbl  u3yueHUs MakpolBosioLMH. llaneoHTonormuyeckue = MeToAbl
uzydyeHus: odBosonuu. Ilepexognusie (opmbl U QumoreHeTHUYecKHe  PIbI
OpraHU3MOB.

buoreorpapuueckue meTonasl u3ydeHus sBoiouud. CpaBHeHue (Giopsl u
dayHbl MaTepuKoB M OCTpoBOB. buoreorpaduueckue obmactu 3emuan. Bunibi-
SHAEMUKHU U PEIIUKTHI.



OMOPHONIOTHYECKHE U CPABHUTEIHLHO-MOP(POIOTHUECKIE METOABl U3YyUEHUs
IBONIIOLMHU. ['eHeTHUecKre MeXaHU3Mbl SBOJIIOLUU OHTOTE€HE3a W IMOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJOTWYHBIE  OpPraHbI.
PyaumeHntapHbele  opraHbl M araBu3Mbl.  MOJIEKYJIIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKUe  METOJbl  M3YYEHHUS  DBOJIIOLMH.
['omonoruunbie TeHbl. COBpEMEHHBIE METO/bl MOCTPOCHHS (PUIOrE€HETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallMU U SBOJIOLIMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWIa) BOJIOUUH. [Ipunyun cmenvl yHKYull.
HeobOpatumocTs 3BoMonMu. AjanTuBHAs paauainus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLUU.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mroiep, 3. ['ekkens.

Tabmuubl 1 cxembl: «DuUOreHeTUYECKUN PNl JOMAAN», «APXEONTEPUKCH,
«3Bepo3yObie  smepb»,  «Creronedansy,  «Pununopute»y,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30Hbl 3emim», «Jpelid KOHTUHEHTOBY,
«PenukTh», «HauvampHble cTaguu SMOPUOHAJIBHOTO PAa3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTUYHBIE OpraHb», «PyIuMeHTbD»,
«ATaBU3MBI), «XpOMOCOMHBIC HAOOpHI dYeJNOBEKa M IIUMIaH3e», «[JaBHbIE
HaIpaBJIEHUS 3BOIOLUNY, «OO01IMe 3aKOHOMEPHOCTH 3BOJIOLIUN.

O6opynoBaHue: KOJUICKIIMHM, TepOapuu, MYJSDKHM HCKOMAeMbIX OCTaTKOB
OpraHW3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIIOTUYHBIX, PYJMMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMU HACEKOMBIX.

Tema 4. Ilpoucxo:xneHune U pa3BuTHE )KU3HA HA 3emJie

HayuHble rumore3bl NPOUCXOXKACHUS >KU3HU Ha 3emie. AOuorenes u
naHcrepmus. JloHaydHble TpeCTaBICHUS O 3apOXKACHUM KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKIACHUS KU3HH U €€ ONPOBEPKEHNUE onbITaMu D.
Penu, JI. Cmannanmnanmu, JI. [lactepa. [IpoucxoxaeHue sku3Hu 1 aCTPOOHOTIOTHA.

OcHOBHBbIE JTallbl HEOPraHUYeCKON 3BOJIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIONMSA. XHUMHYECKas HBOIONMA. AOHOTeHHBIM CHHTE3
OpraHnYecKux BeniecTB M3 Heopranmyeckux. Ombir C. Mmmepa u I'. HOpm.
OOpazoBanue mnonumMepoB u3 MoHoMepoB. Koanepsarnas rumoresa A. M.
Omnapwuna, TUoTe3a nepBuIHOro OynboHa J[k. XoneliHa, reHeTHIecKas TuroTe3a
I'. Ménnepa. Pubosumbl (T. Yex) m rumoresa «mupa PHK» VY. T'unGepra.
dopMupoBaHrue MEMOpPaH U BOSHUKHOBEHUE IPOTOKIIETKH.

Hctopus 3emuin u MeToabl €€ wu3ydeHHs. lckomaemble OpraHHUYECKHE
octaTku. ['eoxpoHonoruss u e€ wmeronasl. OTHOCUTENbHAsT U aOCONIOTHAA
reOXpOHOJIOTHs. ['€0XpOHOIOrnYecKas MKajia: 0HbI, 3Pbl, IEPUOABI, FTOXH.



HauanwpHble 3Tambel opraHndeckord »HBOMOIMU. llosBiaeHne W 3BOTIOLUSA
MEPBbIX KIETOK. DBOJIOIUS MeTa0osiM3Ma. BO3HUKHOBEHUE MEPBBIX 3KOCUCTEM.
CoBpemeHHble MUKPOOHBIE OMOIIIIEHKH KaK aHaJoT MEPBbIX Ha 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpokapuOThI 1 3yKapHOTBHI.

[Tpoucxoxienue 3ykapuoT (CUMOHOreHe3). DBOJIIOIMOHHOE MTPOUCXOXKICHUE
BUPYCOB. [Iponcxox/eHne MHOTOKIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'pYyII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE A3Tamnbl ABOJIONMK BBICHIMX pacTeHuil. OcHOBHBIE apomMopdo3bl
pactenud. Bpixoxm pacrenuidi Ha cymy. I[losBiieHME CHOPOBBIX PACTEHUU U
3aBoeBaHne uMHU cymHd. CemeHHble pacTeHus. [IpoucxokIeHHe IBETKOBBIX
pacTeHUM.

OCHOBHBIE 3Talbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — IMOSBIIEHHE COBPEMEHHBIX
TunoB. IlepBbie XopnoBbie )KUBOTHBIE. JKH3Hb B BOJIe. DBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxaenue ampuobuit m pentuiuid. ITpoucxoxkaeHue MIIEKONMUTAIOMUX U
ntui. [lpunnun kirodyeBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTtne xu3HM Ha 3emie MO 3paM M NEpPUOJAM: apXeil, MpoTepo30H,
najgeo30i, Me3030M, KaifHo30i. OOmas XapakTepucTuKa KiIuMmara W
reoJIOrM4ecKux mpoueccoB. [losBneHne u pacuBeT XapaKTEPHBIX OPTraHU3MOB.
VYrneobpa3zoBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI Mpouuioro. [Ipuunuel u
CJIEICTBUS MacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHN KPHU3HUC, €ro
ocobenHoctu. [IpoGnema coxpaneHus: 6uopasHooOpa3us Ha 3emIie.

CoBpeMeHHasi cucTtemMa opraHudeckoro mupa. IIpuHmunel kinaccudukanuu
oprann3mMoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsl: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muiel u cxeMbl: «Cxema onbita @. Pequy, «Cxema onbita JI. TlacTepa no
M3YUYCHUIO CaMO3apoxIcHUs xku3Hu», «Cxema omnbita C. Mumnepa, I'. Opw»,
«JTanbl ~ HEOPraHWYECKOW  H3BONIONUNY»,  «l'€OXpPOHOJOTHYECKAs  IIKajay,
«HauanpHbIe 3Tanbl OPraHUYEcKON HBOMIOIUNY, «Cxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumOuoreHneza», «Cucrema >XUBOU Tpuponb», «CTpOCHHE BUpYCay,
«Apomopdosbl  pacteHuity, «PuHHOPUTHY, «OAHOKIETOYHBIE BOJOPOCIN,
«MHuorokiierounsie  Bopopociun», «Mxu», «llamoporHuku», «l omocemeHHbIe
pacteHus’», «OpraHbl I[BETKOBBIX pacTeHUil», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIX», «lIpocTeitmmey, «KumeuynomnosocTHbIEY,
«IInockue yepBm», «YneHuCTOHOTHEY, «PbIOBDY, «3€MHOBOJIHBIEY,



«IIpecmbikaromumecs», «lItuuby, «Mnekonuraromme», «Pa3BuUTHE KHU3HH B
apXeucKou 3pe», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKON dper», «Pa3BuTue Ku3HH B
IIaJIC030MCKOM 3pe», «Pa3BuThe XKU3HU B ME3030MCKOU 3pey, «Pa3Butne Xxu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPTAHUYECKOTO MUPA.

O6opynoBanue: repOapuu pacTeHUWd pPa3IUYHBIX OTIEJOB, KOJUICKIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJIJIEKIIUA
WUTJIOKOXKHX, CKEJIEThl ITO3BOHOYHBIX JKUBOTHBIX, 4Yydela MTHUL W 3BEpPEW,
KOJUIEKIIMM OKAMEHEJOCTEM, IOJIE3HBIX HMCKOIMAEMbBIX, MYJS)KA OpPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saGopatopHass  padora «MoaenupoBaHUE ~— ONBITOB
Muiepa—tOpu 1o u3y4eHuto abMOT€HHOTO CUHTE3a OPraHU4YEeCKUX COEIMHEHUN B
NEPBUYHON aTMOC(heEpe».

JlabopaTtopnass padora «/3yueHue M oOmHMcaHUE HCKOMAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3yueHne OCOOCHHOCTEM CTPOEHMSI pPaCTEHUU
Pa3HBIX OTZIEIIOBY.

IIpakTnueckas padora «3yueHrne ocOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue yeja0BeKa — AHTPOINOIeHe3

Paznenel u 3anaun anTpononorud. MeTo bl aHTPOIIOJIOTHH.

CTaHOBIIEHHE TPEACTABIECHUNA O IMPOMCXOXKIAEHUU 4YenoBeKa. Penurnosneie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPHUHU.

CX0ACTBO YENOBEKA C )KUBOTHBIMU. CUCTEMAaTUUECKOE TOJIOKEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA € KUBOTHBIMU:  CPaBHUTEJIBHO-
MOpPGOIOTHYECKHE, AMOPHUOJIOTUYECKHE, (b1310JI0r0-OMOXUMUYECKHE,
noBeaeHYeckre. OTIMYMS YeI0BeKa OT KUBOTHBIX. [IpSIMOX0XKIEHUE U KOMILIIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JIBrokymiye cuiibl ((pakTopbl) aHTPOIIOreHe3a: OMOJIOTMUECKHUE, COLUAIbHBIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMM aHTpororeHesa. PaHHue udenoBekoOOpa3Hble 00€3bSHBI
(IPOKOHCYJIBI) M paHHUE TTOHTHIBI — OOIIUE IPEAKH YeT0BEKOOOPa3HBIX 00€3bsH H
Troaed. ABCTPAIIONIUTEKH — JIBYHOTHE MPEIKHU JIroAer. UenoBeK yMelblid, epBbIe
M3TOTOBIICHUSI OPYAUU TpyAa. YeloBeK NpsMOXOISIIMN U TIEPBBINA BBIXO JIFOACH
3a  mnpenenasl  Adpuku. YemoBek reiaenbOeprckuii — - 0OmME  MpeoK
HEaHIEPTaJIbCKOr0 YEJIOBEKAa M 4YEJIOBEKa pa3syMHOro. UenoBek HeaHIepTalbCKHUM
Kak BHJ JIIOJIEM XOJOJHOrO KimMara. YenoBeK pa3yMHbIA COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TpenenamMu AdQpuxu.
[TasieoreneTrka v najeoreHOMHUKa.



DBOIONUS COBPEMEHHOTO 4YesloBeka. EcTecTBeHHBIN OTOOp B MOMYJSAIUSAX
yenoBeka. MyTalmoHHBIN Tporiecc U mnomuMopdusm. llomynsnnoHHBIE BOJHBI,
npetid renoB, murpanus U «3G(HEeKT OCHOBATENS» B MOMYJISIUSIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [lonatne o pace. bonbime pacel: €BponeouaHas
(eBpasmiickasi),  aBCTpajo-HerpougHas  (SKBaTOpuajbHasi),  MOHIOJIOWJIHAS
(a3maTcko-aMepuKaHcKas). Bpems W IyTu pacceineHus 4YeloBeKa IO IUJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOneHHOCTh YeloBeKa K pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpepbl.
Bnusnue reorpaduueckoit cpenbl U apedida TeHOB Ha MOPQOJOTHIO U
(U3HOJIOTHIO YETIOBEKa.

MexaucuuruiiHapiable  MeTolbl B (usnuecko  (OHMOJIOTHYECKON)
AHTPOINOJIOTHH.  DBOJIIOUMOHHAS ~ AHTPOMNOJIOTHUS W MNaJIEOAHTPOIOJIOTHUS
YeJIOBEYECKUX NOMYJIALMA. bruoconuanbHble UCCIENOBAaHUS MPUPOIABI YEIOBEKA.
HccnenoBanne KO3BOIOUUHA OMOJIOTHYECKOT0 U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. JIukn, . 5. Porunckuit, M. M. I'epacumos.

Tabnuiel 1 cxemMbl: «MeToIbl aHTPOIIOIOTHNY, «[ 0JIOBHOM MO3T YeJIOBEKay,
«YenoBekooOpa3ubie 00€3biHb», «CKeleT deloBeKa U CKEJeT IIUMITaH3e»,
«PynuMeHTBI U aTaBU3MBbD», «JIBUXKYIIIME CUJIBI aHTPOTIOTEHE3a», « DBOIIOLIMOHHOE
IpEBO  YeNOBeKa», «ABcTpamonutTek», «YenoBek  ymenslid», «Yenosek
NPSIMOXOJAIININY, «JleHruCoBCKHi yestoBek» «HeaHnnepTanbipy, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarnbl F3BOIIOLHNH YeIIOBEKay», «Packl uenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEeH, MpeIMETOB MaTepHalbHOMN
KyJIbTYphl ~TPEIKOB YeJIOBEeKa, penpoaykuuu (dpoTtorpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJEHCKUMHU CIOKETaMU TPOUCXOXKICHUS 4YeJIoBeKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YEIOBEKa, MOJICIb
yepena 4YejIoBEeKa M uepena MIMMIIAH3€, MOJIeJb KUCTH YeJIOBeKAa U KHUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEIOBEKA.

JlabopaTopnasi padora «l3yueHue o0COOEHHOCTEH CTpPOCHUSI CKejeTa
YeJI0BEKa, CBA3aHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHue 3KOJOTHUECKUX afanTaluid YeJT0BEKay.

Tema 6. Dxkosoruss — Hayka O B3aMMOOTHOUIECHHUSIX OPraHU3MOB U
HAJ0OPraHM3MEHHbIX CHCTEM C OKPYKAKOLIEH CpeaoH

3apoxieHre U pa3BuTue dKojoruu B Tpyaax A. I'ymbonpara, K. @. Pyinbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun
sK0J0TUH. CBSI3b SKOJIOTUU C APYTUMU HayKaMmHu.



Mertoasl skonioruu. IloseBsie HaOmOIEHMS. DKCHEPUMEHTHI B 3KOJIOTHU:
OpUpOAHBIE W JlabopaTopHble. MoaenupoBaHue B 3KOJOTMH. MOHHUTOPUHT
OKpY’KaroIeN Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00AIBHBIM.

3HaYeHUE DOKOJIOTMYECKWX 3HAHWW I YeJOBEKa. KOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBa CBs3€W 4eyioBeuecTBa ¢ npupoaoi. ®opMupoBaHue
HKOJIOTHYECKOMN KYJIBTYpPbl U 3KOJIOIMYECKON TPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn

[Toptpetsl: A. I'ymGonsar, K. ®@. Pynse, H. A. CepeproB, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Paznensl skomorum», «Metonbl skonorum», «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CPeIbI».

JlaGoparopHasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpefa OOUTAHUS

DKoJiornyeckre (PaKTopbl U 3aKOHOMEPHOCTH UX JedcTBud. Knaccudukanus
HKOJIOTMYECKUX (DaKTOPOB: aOMOTHUECKHE, OMOTUYECKUE, aHTpONOreHHble. O01ue
3aKOHOMEPHOCTH AEUCTBUS 3Kojormyeckux (axropon. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBpUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak 3KoJiormueckuil ¢akrop. /[elcTBue
pPa3HbIX YYAaCTKOB COJHEYHOTO CIIEKTPA HAa OPraHU3Mbl. JKOJOTMYECKHUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOWIEHHWIO K cBeTy. CHrHanpHas pojb CBeETA.
doTonepruoan3M.

Temneparypa kak oskonorudeckuit ¢dakrtop. JleiicTBue Temmneparypsl Ha
opraHu3Mbl. [IOMKHAIIOTEPMHBIE U1 TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocts kak skojorumdeckuil ¢aktop. I[lpucmocoOneHusi pacteHuii K
noJiiepkaHuio BogHoro OanaHca. Kiaccuduxanust pacTeHHl MO OTHOIIECHUIO K
Boze. [IpucrnocoOaeHus )KMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHUSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
riiyOMHHasT  TOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
OCOOCHHOCTH Cpell oOuTaHusi opraHu3mMoB. [IpucnocoOneHus OpraHU3MOB K
YKU3HH B Pa3HbIX CpEIax.

buonornyeckue putmbl. BHemnHue u BHyTpeHHUE pUTMBI. CyTOuUHBIE U
roJuyHbie pUTMbL. [IpHCIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusznennsie Qopmer  opranmsmoB. llonstTe o KuU3HEHHOW dopme.
XKuznennsle popMbl pacTeHUM: AepeBbs, KyCTAPHUKU, KyCTApHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
re00HMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckune (baxTopBHI. Buner  OmoTHueckux — B3aUMOJACHCTBUIA
KOHKYPEHIUS, XUIIHUYECTBO, cUMOUO03 U ero (opmel. [lapasutusm, koomneparus,
MyTYyajJu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHnuecTBo). Hetpoduueckue
B3auMonelcTBus  (Tommueckue,  (opuueckue, (pabpuyeckue).  3HaUCHHE
OMOTHYECKUX B3aUMOJICUCTBUU [JI1 CYIIECTBOBAHUS OpPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHcTpanuu

Tabmuubl U cxeMmbl: «2Ikoyorudeckue (axktope», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TEIIOKpOBHbBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DHU3HOJIOTMYECKUE aJalTalUU
KUBOTHBIX», «Cpeapl OOWTaHHS OpPraHU3MOB», «bBHUOJOTMYECKHUE PUTMBDY,
«Kusnennole  Gopmbl  pacteHuit», <«OKuzHeHHble  (DOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA IIMPOKOJIMCTBEHHOIO JIECA», « IKOCUCTEMA XBOMHOTO Jiecay, «llemu
NUTaHus», «XuiHuuectBoy, «llapasutuzmy», «Konkypenuus», «Cumounosy,
«KommeHcanuzmy.

O6opynoBanue: repdbapuyd pacTEHUNW W KUBOTHBIX, MPHUCHOCOOJICHHBIX K
BIUSHUIO PA3JUYHBIX OKOJOTHYECKUX (DaKTOpoB, repOapuu CBETONIOOMBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, repOapuu U KOJUICKIIUU TEIIONTFOOUBBIX,
3MMOCTOMKHUX, MOPO30YCTOMYHMBBIX PACTCHH, yyuesa MTHI] U 3Bepel, repbapuu
pacTeHul, OTHOCSIUXCA K TUrpodutam, kcepoduram, me3odutram, KOMHATHBIC
pacTeHusi TaHHBIX TPYIII, KOJJIEKIIMU KMBOTHBIX, OOMTAIONIUX B Pa3HBIX CPEaax,
repOapud ¥ KOJUIGKIIMM PACTEHHH M JKUBOTHBIX, OOJIAalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBUH JKWU3HU, TepOapuu U
KOJUICKIIUU PACTEHU U KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (HOPM, KOJIICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTHUECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi paGora «BpbIsABICHHE MNPUCITOCOOJIECHUNH OPraHU3MOB K
BIIMSIHUIO CBETa.

JlabopaTopnasi pabGora «BbIsABICHHE TMPHUCIOCOOJICHUI OPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».

JlabopaTtopnass paGora «AHATOMHUYECKHE OCOOEHHOCTH pACTCHUU U3
pPa3HBIX MECT OOUTAHUSY.

Tema 8. Ikos10rust BUJA0B U NOMYJISIIM I

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  TOMYJISIUU. [Monymsimuss~ Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOIHOCTH Cpefibl, (PU3NIECKUX O0aphepoB U
0COOEHHOCTEH OMOJIOTHH BHJIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiuid. OCHOBHBIE TOKa3aTeNM TMOMYJSAIHUN: YUCIECHHOCTh, IIJIOTHOCTD,



BO3pPAaCTHAs H TIOJIOBasg CTPYKTYypa, pOXKIAEMOCTb, MPHUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIHSI.

DKoJyioruyeckasi CTpykTypa nonyiasanuu. OlieHKa YHUCICHHOCTH MOMYJISIINH.
JvHamMuka monynsiuud U €€ peryssinus. bHOTHYeCKHMH MOTEHUMANl MOMYJIALNY.
MopenupoBaHue JUHAMUKHU NOMyJsinuy. KpuBble pocTa YMCIEHHOCTH NOMYJIALINH.
KpuBbie BbDKMBaHMS. Perynsiniusi 4MCIEHHOCTH MOMYJSLMA: poib (HAKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTUUECKUE CTPATEruu BUJIOB (I- U
K-ctparerun).

[lonarue o0 sKkojorHueckoil Humie Bujga. Mecrooburanue. MHoromepHas
Mozenb 3KoJiorndeckor Humm Jx.M. XartuumHcoHa. Pa3Mepnl 3KOJIOrMYECKOU
Huiy. [loTeHnnanbHas U peain30BaHHAS] HUIIH.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. BHIBI M X JKU3HECHHBIE
CTpaTEeruu. JKOJOTHUYECKNE SKBUBAJICHTBHI.

3aKOHOMEpPHOCTM TMOBEACHUS W MUTPALMI KUBOTHBIX. buonormyeckue
WHBa3UU Yy>KEPOJHBIX BUIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «DKOJOTMYECKHE XaAPAKTEPUCTUKH  MOIMYIISIITUN,
«IIpocTpancTBeHHass  CTpyKTypa nomyjsinun», «Bo3pacTHeie  nupamuabl
nonynsiuun», «CKOPOCTh  3aCECHUsI TOBEPXHOCTHM 3€MJIM  pa3iudHbIMU
opranuzmamMmn», «Mojenb 3xonorundyeckord Humm Jx. M. XatunHcoHay.

O6opynoBaHue: repoapuu pacTeHUHN, KOJUICKIIUH )KUBOTHBIX.

JlabopaTtopnasi paGora «lIpucmocoGneHuss CceMsH  pacTeHUH K
pacCeNeHUIO».

Tema 9. Ikosorus coo01ECTB. IKOJIOTHYECCKHE CUCTEMBI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3M MEXIy
OpraHu3MaMu B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: IPOJIYIEHTb, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHUECKUE OJIOKU
skocucteM. [104YBbI U Wbl B 9KOCHCcTeMaX. KpyroBopoT BEIIECTB U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TIOKa3zaTelM  JAKOCHCTeMBbl. buomacca W OPOIYKIHMS.
DKOJIOTHYECKUE TUPaMUIbI YUCEII, OMOMACCHI U DHEPTUH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpouixu. @uykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOMIECTB — Cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM M HMX NPUYUHBL. AHTPONOTCHHbIE BO3JCHCTBUS Ha
cykneccuu. Kimmmakcunoe coo6recTBo. buopaznoodpasue u mojHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03EP U peK. IKOocucmemvl mMopel u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, NyCmbvlitb.

AHTpONOreHHbIE 3IKOCUCTEMBL. Arpo3kocucTema. ArpoueHo3. Paznuuwns
MEXIy aHTPOIIOT€HHBIMU U MTPUPOJHBIMH SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoxackas
dropa u dayna. CunaHTporm3aiusi Topojckoi (ayHel. buomormueckoe u
XO3s5IIICTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUII OPraHU3MOB B
sKocuctemax. Ponb kackaonoco 3¢hgexma u 6udo8-30upukamopos (Kiouesvix
61008) 6 (QyHKYUOHUPOBaHuu Kocucmem. TlepeHoC PHEPTHH U BEIIECTB MEXKIY
CMEXKHBIMU SKOCUCTEMAaMHU. Y CTOMYMBOCTh OPraHW3MOB, MOMYJIALUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3JACHCTBUIA.

Mexanuzmuol 8030elicmaus 3GepA3HeHUll  PA3HbIX munos Ha
cybOpeaHu3MeHHOM, OP2aAHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€lCMBUSL.
MeTo10J10r1s MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoreHo3a»,  «DKocHCTeMa

IIMPOKOJUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOMHOTO Jiecay, « DyHKIHOHAIbHBIE
IPYIIbl OPTaHU3MOB B AKOcHCTeMe», «KpyroBopoT BEIIECTB B HKOCHUCTEME,
«llenu nutanus (macTOUINHAS, AETPUTHAA)Y», « IKOJIOTUUYECKAS] TUPAMUIA YUCET,
«IKonoruyeckas nupamuaa OMOMacchl», «IKOJOTHUYECKas MUpamMuia YHEPTUN»,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccranoBnenue yeca mocie
noxapa», «IKocucTteMa 03epa», «ArpoueHo3», «KpyroBopoT BElIECTB U MOTOK
SHEPIUM B arpolieHose», «IIpuMepsl ypo0o3KOCHCTEM).

O6opynoBanue: repoapun pacTeHU, KOJUIEKITMUA HACEKOMBIX, Uydelia MTUIl U
3Bepeid, repOapuu KyIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIEITh
HKOCHUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBI.

JlabopaTopnasi padora «l3yueHune pazHOOOpa3us MEIKUX TMOYBEHHBIX
YIEHUCTOHOTUX B PA3HBIX HIKOCUCTEMAX).

IKCKYypcHsl «DKCKYpCHsSl B TUIIMYHBIM OMoOreorieHo3 (B AyOpaBy, Oepe3HsK,
€IbHUK, Ha CYXO/I0JbHBIN WU TOMMEHHBIN JYyT, 03€p0, 00JI0TO)».

IKCKYypcHsl «IJKCKypcHsl B arposKocucreMy (Ha MoJie WIA B TEIUTMYHOE
XO03SMCTBO)».

Tema 10. Buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obmemnanerapHas o0ojouka 3emiid, TAE CYIIECTBYET WIIU
CYILIECTBOBaJIA kM3Hb. Pa3zBuTue npeacraBienuii o Ouocdepe B Tpynax 3. 3rocca.



Yuenune B. U. Bepranckoro o 6uochepe. Obmactu 6uocdepst u e€ coctas. JKupoe
BEIIECTBO OHOChEpHl U €T0 (PYHKIIHH.

3akoHOMEpHOCTH cylecTBoBaHus Ouochepsl. OcobeHHocTH 6uochepsl Kak
ri100aJIbHOM 3KocHCcTeMBbl. JIuHaMuueckoe paBHoBecHe B onochepe. KpyroBopotsi
BEIIECTB U OMOreOXMMHUYECKUE IUKIBI (YIriepojia, a30Ta). PUTMUYHOCTD SIBJICHUMN
B Ouocdepe.

3oHanbHOCTH OWochepnl. Ilorstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHApPa, XBOMHBIE Jieca, CMELIAHHbBIE U IIIHUPOKOJIUCTBEHHBIE JiEca, CTEINN, CABAHHBI,
MyCTBIHU, TPOITMYECKUE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIA U )KUBOTHBIN
MHpP OMOMOB CYIIIH.

Crtpykrypa u (yHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIIHAJIA U
onochepHbIX PYHKIMIA.

JdeMmoHcTpanuu

[Toptpetsl: B. 1. Bepnaackuii, 3. 3tocc.

Tabmuupbr u cxeMmbl: «['eocdepsr 3emin», «KpyroBopor asora B mpUpPOAE»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopor kuciopoaa B HOpHUPOIE»,
«KpyrosopoT Boabl B npupoae», «OcHOBHbIE OMOMBI cywm», «Knumatuueckue
nosica 3emnn», «Tynapay, «Taiira», «Cmemanasii gecy, «IIIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IIycThiHDY, « TpONUUECKU JIECH.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnnroBek u OKpy:ka0IIaf cpeaa

OKOJIOTUYECKHE KPU3UChI M WX TMPUYMHBL. Bo3aeilcTBue uyenoBeka Ha
ouocdepy. 3arps3HeHHE BO3AYITHON cpenabl. OxpaHa BoO3ayXa. 3arps3HEHHE
BOOHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. I3MeHeHne kiumara.

AHTpOIIOTEHHOE BO3JICVCTBHUE HA PACTUTENIBHBIA M KUBOTHbIA MuUp. OxpaHa
pPaCTUTENLHOTO W KMBOTHOrO Mupa. OCHOBHBIE MPUHUMIIBI OXPaHbl MPUPOJIBIL.
Kpacasle kuHuru. Ocobo oxpaHsembie mnpupomabie Tepputopun (OOIIT).
Boranudeckue casibl ¥ 300JI0THYECKHUE TaPKHU.

OCHOBHBIC TPUHIUIIEI YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA M IMPHUPOJIBI.
PannonanbHO€ ~ MPUPOJONONB30BAHME U COXpAaHEHHE  OMOJIOTUYECKOIO
pasHooOpasuss 3emiau. OOmMe 3aKOHOMEPHOCTH TIJIOOAIBHBIX AOKOJOTHUYECCKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIC TTOCIICICTBHUS.

Pa3Butrie METOJI0B MOHUTOPHHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0osaHus nepexooa K pecypcocbepezaiowel u
KOHKYPEHmMOCcnocobHou snepeemuxe. buonocuuecrkoe paznoobpasue u 6uopecypchoi.
Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneuugarowue 0ocmyn K
uHgopmayuu nNO COCMOSAHUIO OMOENbHbIX U008 U dkocucmem. (OcHOBb



KOpeabunumayuy dKocucmem U Ccnocobos 060pvoObl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvlx 3KOCUCTIEM.

JdemoHcTpanumn

Tabmuubr u  cxembl:  «3arpsis3HeHHe  atMocepbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsisHeHue nouBbl», «llapHukoBbiil  addexT», «Ocobo
OXpaHseMbIe MPUPOIHBIE TEPPUTOPUNY, « MO YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢ororpaduu OXpaHSIEMBIX PACTEHUN W KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O
BUOJIOI'NU HA YPOBHE CPE/IHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOy4YalOMIMMHUCS TPOrpaMM CpeJHEero oOiero oO0pa3oBaHMs: JIMYHOCTHBIE,
METAaNpEIMETHBIE U PEIAMETHBIC.

B cTpykType MMYHOCTHBIX PE3YyIHTATOB OCBOEHUS MPOrPAMMBI 110 OMOJIOTUU
BBIJICJICHBI CIIEAYIONIME COCTABJISIONIME: OCO3HAHUE OOYyYarOUIUMUCS POCCUUCKOM
IPaKIaHCKON UJIEHTUYHOCTHA — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Haiuuyue Mmomusayuu K OOy4EeHUI0O  OHOJIOTHH,
yeneHanpasieHHoe pazéumue BHYTPEHHUX YOEXKIEHUN JUYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULIMUA Pa3BUTHUS OMOJIOTMYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yCTAaHOBKaMHU, MPUCYIIMMHU CUCTEME
Ouonornyeckoro  oOpa3OBaHUsS, Haauuue  NPABOCO3HAHUSA  DKOJOTUYECKON
KYJBTYPbI, CHOCOOHOCHU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS MIPOTPaMMBbl 110 OMOJIOTHMHU JOCTUTAKOTCS
B CIMHCTBE Y4YeOHOW M BOCHUTATEIBHOWU JESITEIIbBHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUMCKUMH COLMOKYIBTYPHBIMH, UCTOPUUECKUMH U JYXOBHO -
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOINECTBE MpaBHJIAMH M HOPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TIpoOIlecCaM CaMONO3HAHMs, CaMOBOCIHMTAHUS H
CaMOpa3BUTHUS, Pa3BUTUSI BHYTPEHHEW TMO3UIUMU JIMYHOCTH, MATPUOTHU3MA H
YBaXKEHHS K 3aKOHY M MPABOIOPSAKY, YEJIOBEKY TPyAa U CTApUIEMy MOKOJEHUIO,
B3aMMHOTO YBa)X€HHUs, OEpPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TpaauUKsAM MHOTOHAllMOHAJIbHOTO Hapoga Poccuiickoii denepanuu, npupoae u
OKPYKAIOIIEN CpeE.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS YyuyeOHOro mpeamera «buogorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaIOIINUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOK BHYTPEHHEH IIO3MIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIIUN, TO3UTHUBHBIX BHYTPEHHUX  YOEXICHUN, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, paCIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITAa ACATEILHOCTU B MPOLIECCE PEaTU3ali OCHOBHBIX HaIpaBICHUN
BOCIIUTATENBHOU IESITEIbHOCTH, B TOM YHCJIE€ B YAaCTH:

1) rpa:ka1aHCKOr0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYaIOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUHCKOIr0 00I1IeCTBa;

OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JESTEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUN Y4YEOHBIX U MO3HABATENbHBIX 3a/1a4, BHIIOIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATH B CBOMX JCHCTBUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMH YOSKICHUSIMU, KyJIbTYPHBIMU IIEHHOCTSIMHU H
COLIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHMYECTBY B MPOLECCE COBMECTHOTO BBHIITOJIHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX U MCCIENOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOILIEHUSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIECHUH CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU NESITENBHOCTH;

2) IATPMOTUYECKOTO0 BOCTIUTAHUSA

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIEHTUYHOCTH,
NaTpuoTU3Ma, YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH MEPE]
PonuHol, ropmoctm 3a CBOM Kpal, CBOXO PoauHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEIUIO U TAaMATHUKAM MPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCHUUCKUX YUYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTHHM, TMOHWMAHMS 3HAYEHUS OMOJOTHHU B TO3HAHUM 3aKOHOB
MPUPOIBI, B AKU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>K€HHUIO U 3amure OTeuecTsa,
OTBETCTBEHHOCTh 32 €ro CyJIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHUE IYXOBHBIX IECHHOCTEN POCCUMCKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHNUS,

CIIOCOOHOCTh OIIEHHMBATh CUTYAlIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [ICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaja B MOCTPOCHHUE YCTOMUYUBOrO OyayIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEIISAM, CO3JaHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPUHSATUS LEHHOCTEW CEMEMHOW KU3HU B COOTBETCTBUM C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAHHE SMOIIMOHAIIBHOTO BO3/IEUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (POPMUPOBAHUA KYJBTYPbI 310POBbS H
IMOIMOHAJIBLHOIO 0JIATONOJIY YN :

NOHMMAaHUE W peanu3auus 370pOBOro u 0Oe3omacHoro oopasza KU3HU
(3mopoBO€  TUTaHUE, COOJIOJICHUE TUTMEHUYECKUX TPaBWI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHA U OTAbIXA, peryjsipHas (u3nueckas
aKTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PU3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NOHMMAHUE IIEHHOCTH TMPaBWJ HWHIUBUIYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIUX 3J0POBBIO U XKU3HH JIIOJIEH;

OCO3HaHHUE MOCIEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YIOTpeOeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEeHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE EHHOCTH MACTEPCTBA, TPYA0JIO0UE;

TOTOBHOCTh K AaKTHUBHOM JIE€STEIIBHOCTU TEXHOJOTMYECKOM M COLMAaIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIE€ATEIbHOCTD;

UHTEpEeC K pa3MyHbIM cepaM NpodecCHOHATBHON AEATEeIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymiell mnpodeccun W peann30BbIBATh
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JI0rn4eCKOro BOCIIUTAHMSI:

9KOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOYHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIIEHUE YPOBHS SKOJOTMYECKOH KyJIbTYpbl: HPUOOpPETEHHE OIbITa
IUIAHUPOBAHHUSA IIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUU IS
OKPYKAIOILEN CPEbI;

OCO3HaHHWE TI00aJBbHOr0 XapakTepa 3KOJIOTMYECKHX MpoOieM M MyTell Hux
peuieHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh MPUOOpPETaeMble TPU H3YyUYCHUU OUOJIOTHUH
3HaHWS W YMEHHUS TPU PEUICHUH TMpoOJeM, CBSI3aHHBIX C palMOHAIHHBIM
IPUPOAOIONb30BaHUEM  (COONIIOIGHHE  MpPaBWII  TOBEIECHUS B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXpaHEHHE pAaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHJIOB,
IKOCUCTEM, Onochepsl);

AKTUBHOE HEINPUATHE JEUCTBUN, NPUHOCAIIMX BPEH  OKPYXkKaAKOLIEH
OPUPOJTHON cpesie, YMEHHE IMPOTHO3MPOBATh HEOJArONpUATHBIE 3KOJIOTHYECKHE
MOCJIEICTBUS NMPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPAILATh UX;



HaJIM4KUE PA3BUTOTO 3KOJIOTMYECKOTO MBIIIEHUS, SKOJIOTHUECKON KYJIbTYPBI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBATBhCSI UMH B TO3HABaTEIbHOM, KOMMYHUKATUBHOW U COLMAIbHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON JEATENBHOCTH 3KOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKU M OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJOre
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE S3BIKOBOW M YHUTATEJIBCKOM KYJIbTYpbl KakK CpEICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUPA;

NoOHMMaHue crnenupukn OUOJIOTUM KaK HayKh, OCO3HaHUs €€ poJiu B
(GOpMHUPOBAHMHN PAIMOHATIBHOIO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU LEIOCTHOIO
IpEICTaBICHUs 00 OKpY)KAloIeM MHpEe KaKk O €AMHCTBE NPUPOIbl, YEJIOBEKa U
oOIIEeCTBa, B IMO3HAHWU NPHUPOJHBIX 3aKOHOMEPHOCTEH W peuIeHUuH MpoOIeM
COXpaHEHUs! IPUPOJIHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM MJIi COBPEMEHHOW I[MBUIIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble MpoOJIeMbl  pPa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEeW BBIXOJA U3 INI00ATBHBIX 3KOJIOTHYECKUX MPOOIEM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  pPa3BUTHIO,  PALMOHAIBLHOMY
UCIOJIb30BAaHUIO MPUPOJHBIX PECYpcoB U (OPMUPOBAHMIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTUYECKUMX 3HAHUM B IEJsX
NOBBIIIEHUS OOWIEH KyJbTYphl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAJIBHON IPpaMOTHOCTH OOy4aromuxcs, popMupyemon
IpU U3YYEHUU OHOJIOTHH;

NOHUMAaHHUE CYIIIHOCTU METOJOB IO3HAHMSI, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH UCIOJIb30BaTh I[OJy4YaeMble 3HAHUSA I aHaiu3a |
OOBSICHEHHUS SIBJIEHUN OKPYKAIOUIEro MHpa M MPOUCXOMASIINX B HEM H3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS HA OCHOBE HAYYHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LIEJIBIO MOJYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJOTHYECKUE 3HAHUS IJIs
penieHus NpoOyieM B peabHbIX )KU3HEHHBIX CUTYyaIlUsX;

OCO3HaHHUE ILIEHHOCTUM HAYYHOU JEATEIbHOCTH, TOTOBHOCTbH OCYILECTBIATH
IIPOEKTHYIO U HCCIIEOBATENBCKYIO ACSITENBHOCTh HHAMBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBHHU C KU3ZHEHHBIMU MOTPEOHOCTIIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yIbTaThl OCBOCHUSI yueOHOTO mnpeameTa «buonorus»
BKJIIOYAIOT: 3HA4YMMble MJi1 (POPMUPOBAHUS MHPOBO33PEHUS] OOyHarOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOLIEHAYyYHbIE MOHATUS, OTPaXKaIoIIne
LEJTOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeudUuKy METOJOB TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HEPTus, sIBICHUE, MPOILiecC,
CUCTEMa, HAY4YHBIM (pakT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccienoBanue,  HaONOJIeHHe, HU3MEpPEeHHe, OKCIEPUMEHT U JApYyrue);
YHUBEpCAJIbHbIE yueOHble JeNCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreynBaroIme (dopmHpoBaHue (pYyHKIMOHAIBHOM
IPAMOTHOCTH W  COLMAJIbHOW KOMIETEHIMH OOY4YarOIIMXCA; CIOCOOHOCTH
oOyuyaroumxcs UCIOJIb30BaTh OCBOEHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAaHWA W  yHHUBEpcajbHble Yy4yeOHble JEHCTBUS B
ITO3HABATEJIBHOM U COLMAJILHOM ITPAKTHKE.

B pesynbrate wu3ydeHus OHOJOTMM Ha YpPOBHE CpEIHEro oOIIero
oOpa3zoBanus y oOydaromierocsi OyayT chOpMUPOBAaHBI TO3HABATEIbHBIC
yHHUBEpCaJbHbIE yUeOHbIE NEUCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbBIE YUeOHbIE
NEHCTBUS, PETYJIATUBHBIE YHUBEpCAJbHbIE Yy4eOHBIE JECHCTBUS, COBMECTHAs
NeSATEIbHOCTbD.

MeTtanpenMeTHble pPE3yJbTaTbl OCBOCHUSA MPOTPaMMBbl CPEIHEro OOIIEro
00pa30BaHUsI JOJDKHBI OTPAXKATh:

OBananenue YHHMBEPCAIbHBIMHU Y4eOHBIMHU NMO3HABATEIbHBIMHI
NEeUCTBUSAMM:

1) 6azoBble JJOrHYECKHE JeiiCTBUSI:

CaMOCTOSATENIbHO  (QOpMYyJIMpOBAaTH M AKTyallM3UPOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOEHWU 3HAHWWA NPUEMBI JIOTHUECKOTO MBIIUICHUS
(ananuza, CUHTE3a, CPaBHEHUS, KIacCU(pUKALMK, 0000IIEHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIIETATh MX XAPAKTEPHBIE MPU3HAKU, YCTAHABIUBATH
CBSI3U C APYTUMU HOHATUSAMU);

ONpeAENATh LEIN JAEATEeIbHOCTH, 3ajaBasi IMapamMeTpbl U KPUTEPUH UX
JNOCTHIKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABJICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS AJi1 0ObsICHEHUS! (DAaKTOB U SIBJIICHUN
KUBOU MTPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTHM M NPOTHUBOPEUYUS B PACCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJBI U 3AKIIOYCHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE cpencrtBa Ay NpENCTaBIEHUs
CYILIECTBEHHBIX CBSI3€M M OTHOIIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO  POJa,  BBIABIECHHBIX B PAa3JIM4YHBIX
UH(GOPMAIIMOHHBIX HCTOYHHUKAX;

pa3palaThiBaTh IJIAH PEIICHUs MPOOJIEMBbl C Y4ETOM aHAIMU3a MMEIOIIMXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI 1€SITEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX  PEATBHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEIOBATEIbCKIE TeiiCTBHUA:

BJIAJIETh HABBIKAMH YYEOHO-HCCIEA0BATENIbCKOM M IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3pelieHus NpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METOJIOB PELICHUs TPAKTUUECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3IUYHbIe BHUABI JIEATEIBHOCTH IO IOJYYEHHID HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHUIO B YyueOHBIX
CUTYaLIUsIX, B TOM YMCJIE MPU CO3JaHUHU YUYEOHBIX U COLIMATIBHBIX TPOEKTOB;

(GopMuUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEM,
KJIIOYEBBIMU MOHATUAMHU U METOaMH;

CTaBUThb M (OpMyaupoBaTb COOCTBEHHbIE 337aud B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH U AKU3HEHHBIX CUTYalIHsIX;

BBISIBISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJM3UpPOBaTh 3aaady,
BBIJIBUI'aTh TUIOTE3y €€ pElICHUs, HAXOAWTh apryMEHTHl U1 JOKa3aTejlbCTBA
CBOMX YTBEPKJICHHI, 33/1aBaTh IApaMETPbl U KPUTEPUU PEILECHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOJ€ pEUIEHUs 3aJauyd Pe3yJbTarThl,
KPUTUYECKU OLICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA TMMOUCK MEPEHOca CPEACTB U CIOCOO0B
NEeUCTBUS B MPO(ECCUOHAIBHYIO CPENY;

YMETh NEPEHOCUTHh 3HAHUS B IO3HABATENIBHYIO M IMPAKTHUYECKYIO 001acTH
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OpUrMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb NPOOJIEMBI U 3a/1a4H, JOITYCKAIOIME AIbTEPHATUBHBIE PEILICHUS.

3) pa6ora c ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MH(OpMaIMU (TeKCTe yueOHOTo
nocoOusi, HAy4YHO-TIONMYJIAPHOM JIUTEparype, OHOJOTMYECKHX CJOBapsAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHbBIX, B MHTepHeTe), aHaAIM3UpPOBATH



HH(OPMAITUIO PA3TMYHBIX BUI0B B (HOPM MIPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITh PA3IMYHBIE METOABI TIPHU MOUCKE U
otbope Ouosorndeckoit uHGOpPMAIIUU, HEOOXOIUMOMN JJIsI BBIMOJHEHUS YIECOHBIX
3ajay;

pUOOpeTaTh OIBIT HCIOIB30BaHUS WH(HOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHMS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMalbHYI0  (opMy  mpeacTaBieHUs
ouosornveckor nHGopmanuu (cxembl, rpadUKu, AUArPaMMbl, TaOIUIIbI, PUCYHKH
H Ipyroe);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadyeCTBE CpencTBa MpH padore C
Ouonornyeckor HHPOpMaANMEN: TPUMEHSATh XUMUYECKHe, (U3HYECKUE U
MaTeMaTUYeCKUe 3HaKW U CUMBOJIBI, (opMyIbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACIIO3HABAHUS W 3al0UTBI  WHQPOPMAIIHH,
nH(OPMAITMOHHON 6€30MaCHOCTU JIUYHOCTH.

OgByaieHUe YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMY JIeHiCTBUSIMHU:

1) ob1menne:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BCeX chepax KU3HHU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTE WJIM JUCKYCCHHU TIO CYIIECTBY 0OCYXIaeMol TeMmbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpeasiaraeMou
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh IMO3UIIUNA APYTMX yYACTHUKOB
JManora Wi JUCKYCCHUH);

pacrmo3HaBaTh HEBepOAJbHBIE CpEACTBA OOIICHUS, MMOHWMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYaIIH,
YMETh CMSITYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh Pa3jMYHBIMH CTIOco0aMu OOIIEHUS W B3aMMOJCHCTBHSI, MOHUMATh
HaMEpPEHUs IPYTUX JIFOJIeH, TPOSBIATh YBAKHUTEIFHOE OTHOIIEHUE K COOECE THUKY
U B KOPPEKTHOU popme HopMyIMpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOKO TOYKY 3PEHUSI C KCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1esITeJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON M WHJMBUIYyaJIbHOU
paboThI pH perIeHUH OMOJIOTHYECKOU MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOACHCTBUS TIPH PEIICHUHN YIEOHOM 3a/1a4u;

BBIOMPATh TEMATHKy W METOJIbI COBMECTHBIX JEHCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOKHOCTEH KaXKJIOTO UJIeHa KOJICKTHBA;



OpUHUMATh LM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBaTH MU
KOOPJIWHUPOBATh JCUCTBUS MO €€ JIOCTHKECHUIO: COCTABJATH IUIAH JIEMCTBUM,
pacnpelnensaTe poJM C Y4ETOM MHEHUH YYacCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 Y4YaCTHUKA KOMaHIbl B
OOIIMii pe3yNbTaT MO pa3padOTaHHBIM KPUTEPUSM;

npeajaraTb HOBBIE IIPOEKThI, OLEHWBATh WIEU C TO3ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3IUYHBIX
CUTYaLUsSIX, IPOSBIIATh TBOPUYECTBO U BOOOpaXKEHHUE, ObITH MHUITMAT UBHBIM.

OByaieHUe YHUBEPCAJIbHBIMHU PeryJISTUBHBIMHU AeHCTBHAMM:

1) camoopranuzaunus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJIA BBISABICHUS MPOOJIEM U HX
pelieHus B )KU3HEHHBIX U yUeOHBIX CUTYyaIIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIEJNEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOMX JEHCTBUSIX M MOCTYIKAaX MO OTHOIICHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISATh IO3HABATEIBHYIO JEATEIBbHOCTh, BBISBIATH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1adyd B 00pa30BaTEIbHON
NEeSATEIbHOCTH U AKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH  PELIEHUsS MpoOJieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTEHHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKU yueOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHHUI;

JienaTh OCO3HaHHBIA BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLICHHMBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyIULIMU B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTENIbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th HABbIKAMM  TIO3HABAaTEJIbHOM  pedIieKCMu  Kak  OCO3HAHUs
COBEpIIAEMBIX JIEUCTBUA M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBaHMi, HCMONB30BaTh NPUEMBI pediekcuu A OLUEHKU CUTYyallud, BHIOOpa
BEPHOI'O PELIECHNUS;

YMETh OLIEHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHHS MO HX
CHU)KEHHUIO;



IPUHUMATh MOTHMBBI M AapTryMEHTHl JAPYIMX IPH aHAINA3E PE3YJIbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE CedsI M APYTrUX:

IPUHUMATh ce0s, TOHUMasl CBOM HEJOCTATKU U JOCTOMHCTBA,

IIPUHUMMAaTh MOTHUBBI M AapryMEHTBl JAPYTHX IIPH aHajJu3€ pPe3yJIbTaToOB
NEATEIbHOCTH;

IPU3HABATH CBOE MTPABO M MPABO APYTUX HA OLUMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € HO3ULMU JPYTOTr0O YEJOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yiabTaThl OCBOEHHUS COJEpXKaHUS Y4yeOHOro mpeaMera
«buonorus» Ha yriyOJIEHHOM YpPOBHE OpPUEHTHPOBAHBI Ha OOecreyeHue
npoduibHOoro  oOyueHus  oOydawommxcsa  Ouonoruu. OHHU  BKIIOYAIOT:
cneruuyeckue sl OMOJIOTUY Hay4YHbIC 3HAHUS, YMEHHS M CIIOCOOBI IEHCTBUIA 110
OCBOCHUIO, UHTEPIIPETAUK U NPeoOpa30BaHUIO 3HAHUM, BUABI AEATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUN U UX MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XKU3HEHHBbIX cuTyalusax. [IpenMeTHbie pe3ysbTaThl NMPEACTABICHBI IO
rojiaM U3y4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buomorus» B 10
Kacce NOJKHBI OTPaAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJU OHOJOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUHU ECTECTBEHHO-HAYYHOW KApTUHBI MHUPA, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHHH TMPoOJieM  paldoOHAIBHOTO
MPUPOJIONOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOW OHMOJIOTMUECKMX 3HAaHWM, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIONINE OMOJIOTUYECKHE TEPMUHBI W TIOHATHS (OKU3HB, KIIETKA,
OpraHu3M, MeTaboNu3M, TOMEOCTa3, CaMOPETYJAINs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHYHUBOCTh, POCT U pPa3BUTHE), OHMOJOTHYECKHE TEOPUHU
(xnetounas teopus T. lllBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. WM. BaBuioBa — o0 1meHTpax
MHOTOOOpa3usi ¥ TMPOUCXOXKACHHUS  KYJIbTYPHBIX  pPAacTCHUI),  3aKOHBI
(emrnHOOOpa3Msi MOTOMKOB TMEPBOTO TMOKOJEHUS, PACIICIIICHUS, YACTOTHI TaMeT,
HE3aBUCUMOro HaciemoBanuss [. Menzens, TOMOJOTMYECKUX PANOB B
HacJIeICTBEHHON U3MEHUYUBOCTH H. . Basuiosa), MIPUHLIMIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAaMH HAYYHOI'O IO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCICJOBAHUSX KHUBBIX OOBEKTOB (ONHCAHUE, HM3MEPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIICTSTH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OaxTepuii, rpuOOB, paCTEHHI, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pacTEHWHl, KUBOTHBIX, YEJIOBEKa, IPOLECCOB IKU3HEIECATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max pacTeHHi, )KUBOTHBIX U YEJIOBEKa, OMOJOTHYECKUX
MPOIIECCOB: 0OMEHa BemlecTB (METaboIM3M), MPEBPALICHHUSI SHEPTUHU, OpPOKEHHUS,
aBTOTPO(PHOrO M reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, TaMEeTOreHe3a, SMOPHUOreHe3a, MOCTIMOPUOHAIIBHOTO PAa3BUTHS,
pPa3MHOXKEHHUS,  HMHIMBUAYaJbHOIO  pa3BUTHs  oOpraHu3smMa  (OHTOIEHE3a),
B3aMMOJEHCTBUSI T€HOB, F€TEPO3HCa, NCKYCCTBEHHOTO 0TOO0pA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXKIYy OpraHOMJaMH KIETKH U HX
(GYHKIUSAMH, CTPOEGHHUEM KIIETOK pAa3HBIX TKaHEW W HX QYHKIUSIMH, MEXIY
OpraHaMl U CHCTEMaMU OpIraHOB Yy pPACTEHUM, >KUBOTHBIX M 4YEJIIOBEKa U MX
(GYHKIUAMH, MEXIYy CHUCTEMaMH OpPraHOB M HUX (DPYHKUMAMH, MEXKIY 3TaraMu
oOMeHa BelIEeCTB, 3TalaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX LIUKIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U
(dhakTopamu cpenbl OOUTaHUS;

YMEHUE BBIBIISITh OTJIMYUTEIbHBIC NMPU3HAKU KUBBIX CUCTEM, B TOM UHUCIE
pacTeHuM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUINE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peliaTb OMOJOTHYECKUE 3a]aui, BbISBISATh IPUYMHHO-CIIEACTBEHHbIE
CBSI3U MEXY MCCIIEyeMbIMU OMOJIOTHYECKUMU MTPOLIECCAMU U SBJICHUSMHU, JI€TaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHMH TOJTyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOIHATh JA0OpPATOPHBIE W MPAKTHYECKUE padOThI, COOIIOAATH
npaBuiIa mpu paboTe ¢ yueOHBIM U JTa00PATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HUX HKCIEPUMEHTAIbHBIMU
cpenacTBamMu, (GOpMyIUpys I1eldb HCCICAOBAHUSA, aHATM3UPOBATH MOTyYEHHBIC
PE3YNIbTaThI U ACNaTh BBIBOJIBL;

YMEHHUE y4acTBOBAaTh B y4€OHO-MCCJIEIOBATEIILCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAY4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHbIE  Pe3yJabTaTbl HAa  YUYEHHYECKHUX
KOH(epeHusX;

YMEHHME OLIEHWBATh 3TUYECKUE aCIEKTbl COBPEMEHHBIX MCCIEAOBAaHUN B
obmactu  Ouosorukd W MEAMUMHBI  (KJIOHHPOBAHHWE,  HUCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANpaBlI€HHOE M3MEHEHHE T'€HOMa W CO3/IaHuE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOp Oymymiel mpodeccruoHaTbHOU
NEATEeTLHOCTH B 00JacTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHUH, BETCPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIIIICHHOCTH, YIITYOJSITh MO3HABATEIHHBIN
WHTEpEC, HAMlPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccun u
NPOJOJDKEHHE OMOJOTMYECKOTO 00pa3oBaHUs B  OpraHU3alUiX CpPEIHEro
po(eCcCHOHATBFHOTO U BRICIIIETO 00pa30BaHMS.

[IpenmMeTHble pe3ynbTaThl OCBOCHUS yuyeOHoro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUA O MECT€ U pOJM OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAy4YHON
KapTUHBI MHpa, B TO3HAHWW 3aKOHOB TIPUPOJABI W PEIICHUU 3KOJIOTHUYECKHIX
npoOsieM 4YenoBeYeCTBa, a TaKkKe B PEIIEHHH BOMPOCOB PAIMOHAIHLHOTO
IPUPOAOIIONB30BaHUA, U B (DOPMUPOBAHUU LIEHHOCTHOT'O OTHOIIECHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOCKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUY;

YMEHHE BIAJIETh CHUCTEMOW OWOJIOTMYECKUX 3HAHWUH, KOTOpas BKIIOYAET
OTpPENENCHUs] W TIOHMMAaHUE CYIIHOCTH OCHOBOIOJATAIOIMINX OHOJOTHYECKIX
TEPMUHOB M TOHATHM (BHI, IKOCHCTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHH
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAsE TEOPUS DBOJIOLNN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsIX 3Bomonuu, B.M. Bepnajnckoro — o
ouocdepe), 3akoHbl (reHeTndeckoro paBHoBecust JIx. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. boapa), mpaBuna (Munummyma FO. JluOuxa,
HKOJIOTHYECKON MHUpaMUbl SHEPruM), TUmore3bl (rumore3a «mupa PHK» V.
['unbepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMM  METOJAAaMH  HAYYHOTO  IIO3HAHWS,
UCTIONB3YEeMBIMU B OMOJIOTHYECKHUX UCCIIEOBAHUSX )KUBBIX 00BEKTOB U IKOCHCTEM
(omucaHue, M3MepeHue, HaOIOIeHUEe, HKCIIEPUMEHT), CIIOcO0aMH BBISBICHUS U
OIICHKU aHTPOTIOTEHHBIX U3MEHEHUH B TIPUPO/IC;

YMEHHE BBIICIATh CYIIECTBCHHbIE TPU3HAKU: BUJOB, OHOTEOIICHO30B,
DKOCUCTEM U OHochepsl, CTAOMIM3UPYIOIIETO, IBMKYIIETO0 W Pa3pblBaIOIIETO
€CTECTBEHHOTO orbopa, AJIJIONIaTPHYECKOTO u CUMIATPUIECKOTO
BUI000PA30BaHUs, BIMSHUS JIBIDKYIIIMX CHJI YBOJIIOIIMN HA T€HO(MOH/ MOMYJISIINH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejic OOWTaHUs, YepeIOBaHUS HAMpPaBICHUN
IBOJTIOLINN, KPYTOBOPOTA BEIIECTB M TIOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aUMOCBS3M MEXKAY IMPOLIECCAaMH  3BOJIIOIHH,
JIBIDKYIIAMHA CHJIAMU aHTPOIIOT€HE3a, KOMIIOHCHTAMH Pa3JIMYHBIX IKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJSITH  OTJIMYWTENbHBIC  TPU3HAKA  JKUBBIX  CHCTEM,
PUCIOCOOJICHHOCTh BUJIOB K cpejie OOUTaHMs, a0MOTHYECKUX U OMOTHYECKUX



KOMIIOHEHTOB  DKOCHCTEM, B3aUMOCBSI3€ii OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B 9KOCHUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJb30BaTh COOTBETCTBYIONIUE AapTyMEHTBI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CMMBOJIUKY JIJIsl I0KA3aTEIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB U Cpebl OOUTaHUS, €UHCTBA
YEeJIOBEYECKMX pac, HEOOXOAMMOCTH COXpaHEHHs MHOrooOpas3us BHUIOB H
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MTPUPOILI U YEIOBEUECTBA;

yMEHUE pelaTb OMOIOTHYECKHE 3aa41, BhISBIISITH IPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEX]y UCCIIeTyEMbIMU OMOJIOTHYECKMMU MPOLIECCAMU U SIBJICHUSMHU, JIeJIaTh
BBIBOJIbI ¥ TIPOT'HO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOIHATh JA0OPATOPHBIE W MPAKTHYECKUE padOThI, COOIIOAATH
npaBuiia rpu padboTte ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYOBAHUEM;

YMEHUE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh MX IKCIEPUMEHTATHHBIMU
cpencrtBamu, GOpMyIHpys Lelb HCCIEIOBaHUS, aHAJIU3UPOBATh MOJIYYCHHbBIC
PE3YNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBAaTh B Yy4€OHO-MCCIIEIOBATEIILCKON paboTe 1Mo OHOJIOTHH,
OKOJIOTHM W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEJCTaBISATH  TOJYyYEHHbIE  pe3yjibTaThl HAa  YYCHHYECKHUX
KOH(DepeHIusIX;

YMEHHUE OIEHWBATh THIIOTE3bl M TEOPUHU O MPOUCXOKIACHUH KU3HH, YETIOBEKA
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIIOCO0ax MpeAoTBpalleHuUs
rJI00aJIbHBIX M3MEHEHHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOp Oymymiel mnpodeccuoHambHOU
JESATEILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, IPUPOIOIIOIH30BAHUS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEINHCKOTO XO3SMCTBA, IHIIEBOMN
MIPOMBITIUICHHOCTH, yTAYOJsATh TMO3HABaTEIbHBIM HWHTEPEC, HAMpPABICHHBIN Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOMIEH  mpodeccun W TPOJIOJDKEHHUE
OMOJOTUYECKOTO 00pa30BaHUsl B OpPTraHU3AIMSAX CPEeIHEro MPOo(ecCHOHATBLHOTO U
BBICIIIETO0 0Opa30BaHMUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIe
Ne ni/nn P Kourpoububie IIpakTnyeckue (ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bubmuorexa [JOK
L bronoris kak Hayka L 0 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 XK 2
¥IBRIC CHOTEMEI H X M3yHerie 0 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 bronorus ketkn 2 0 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XuUMHYecKasi OpraHu3aIus KICTKH 10 1 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
° CTpocHue 1 yHKuHH KICTKH 8 0 2 https://m.edso0.ru/7f41c292
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 1 bubmuotexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 Hacnencreennas undopmanus u 9 1 05 bubnuotexa [JOK
peanm3anus eé B KIETKE ' https://m.edso0o.ru/7f41c292
. bubnmoreka [JOK
8 JKUSHCHERI DMK KICTKH 6 0 1 https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
9 C 17 1 1.5
TPOCHHE H (YHKILHH OPraHH3MOB https://m.edsoo.ru/7f41c292
bu6mmorekxa [IOK
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 0 1.5 https://m.edsoo.ru/7fA1c292
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 2 0 0.5 bubmmoreka [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HN3MCHYMUBOCTHU OPTaHU3MOB

https://m.edsoo0.ru/7f41c292

12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1 fgg?;ﬁf;ig rou/1§f41C292

13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 ngg;ﬁ?:;zg :3/I§f41c292

14 I'eneTnka yenoBeka 3 0.5 Eggﬁfggggﬁﬁfﬂw%

15 Cernekuus OpraHu3MoB 4 1 ngﬁ;ﬂ:ﬁ;gﬁﬁmngz

16 buoTtexHonorus v cHHTETUYECKast OMOTOTHS 4 0 E;IES?Z;?:;?)E 8/1;:41(:292

17 PesepaHOe Bpemst 1 0 fé‘fﬁffﬁf&iﬁﬁﬁmngz
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13
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https://m.edsoo.ru/7f41c292
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11 KIIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 0 0 bubnnoreka [HOK
MpeJICTaBICHU B OMOIOTHI https://m.edsoo.ru/7f41cc74
. bubnuotexa [JOK
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2 httos://m.edsoo.ru/7fA1cc74
N bubmuorexa [JOK
3 M 6 1 0
AXPOSBOIIOINLL H £6 PESyIETatH https://m.edsoo.ru/7f41cc74
4 IIpoucx0oxACHUE U pa3BUTUE XKU3HU Ha 15 1 15 bubnnorexka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 IT — 10 1 1
POUCXOXKIICHHE YEIOBEKa — AaHTPOIIOTEeHE3 httos://m.edsoo.ru/7fA1cc74
DKOJOTUsl — HayKa O B3aUMOOTHOIIICHUSIX
6 OPTraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0 0.5 bubmorexa HOK
p . 71ob . ' https://m.edsoo.ru/7f41cc74
C OKpYy’Karolei cpeaon
bu6mmorexa [IOK
7 9 1 15
OpranusMe! 1 cpenia OHTaHMs https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
8 i 9 1 0.5
JKOTOTHS BUAOB M NOMYIALAH https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHYCCKUE 12 1 05 bu6mmorexa [IOK
CHUCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6mmorekxa [IOK
10 b — 6 0 0
Hochepa — riobakHas SKocHeTEMa https://m.edsoo.ru/7f41cc74
11 YenoBek U OKpYXaroIas cpeia 6 1 0 bubmmoreka [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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12 PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoaeusie — Ipakrueckue H3y4YeHus o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
1 buonorus kak KOMIUIEKCHAsI HayKa U 1 0 0 bubnmnoreka [JOK
KaK 4acTh COBPEMEHHOI'0 00I11eCTBa 04.09.2023  https://m.edsoo.ru/7f41c292
. bubmuoteka [JOK
2 KUBBIC CHCTEMSI 11 HX CBOTCTBa L 0 0 05.09.2023  https://m.edsoo0.ru/7f41¢c292
3 YpoBHEBas opraHu3anusi ;KHUBbIX 1 0 0 bubnuorexa [IOK
CHCTEM 07.09.2023  https://m.edso0.ru/7f41¢c292
4 HcTopust OTKpBITHS U U3Y4EHUS 1 0 0 bu6muoreka [JOK
kietku. Kierounas teopust 11.09.2023 @ https://m.edso0o.ru/7f41c292
Metozasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
5 «M3yueHne MeTo10B KJIETOUHOU 1 0 05 bubmuoteka [JOK
Oouomnoruu (xpomatorpadus, 12.09.2023 @ https://m.edso0o.ru/7f41c292
anextpodopes, nuddepeHuanpHOe
ueHTpudyruponanue, [TLP)»
. bubnuotexa [JOK
0 AMMIECKIH COCTAB KICTKH L 0 0 14.09.2023 @ https://m.edsoo.ru/7f41c292
7 MuHnepalibHbIE BELIECTBA KJIETKH, UX 1 0 0 bu6muoreka [IOK
Ouostornueckas poib 18.09.2023  https://m.edso0o.ru/7f41c292
Opranuyeckue BelecTBa KJIEeTKH —
8 oenku. JlaboparopHas paboTa 1 0 0.5 bubmmorexa [IOK
19.09.2023 = https://m.edsoo.ru/7f41c292

«O0bHapyxeHue 6EIKOB C ITOMOIIIBIO



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

KAueCTBEHHBIX PEAKLUN»

9 CBoiicTBa, KIaccupuKaus u 0 bubnmnoreka HOK
¢yHKnu O6eIKoB 21.09.2023  https://m.edsoo.ru/7f41c292
10 Oprannyeckue BenIeCTBa KJIETKH — 0 bubmmnoreka [JOK
YTJICBO/IBI 25.09.2023  https://m.edsoo.ru/7f41¢c292
11 Oprannueckue BenecTBa KIeTKH — 0 bubmmoreka [JOK
JIATIAJTBI 26.09.2023  https://m.edsoo.ru/7f41c292
Hyxneunnossie kucnotsl. JIHK n PHK.
JlaGopaTtopHnast pabota
12 «HccnenoBanmre HYKIEHHOBBIX 0.5 bubnnorexa LIOK
e ' 28.09.2023  https://m.edsoo.ru/7f41c292
KHCJIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3ITUYHBIX OPTaHU3MOBY
13 Crpoenue u ¢pyukiuun ATO. [Ipyrue 0 bubnmnoreka [JOK
HykieosuaTpudocdatsr (HTD) 02.10.2023  https://m.edsoo.ru/7f41c292
CexsennpoBanue [JHK. Merozast
14 T€HOMUKH, TPAHCKPUIITOMUKH, 0 bubnmnoreka HOK
IPOTEOMHUKHU. MEeTO/IbI CTPYKTYPHOMI 03.10.2023  https://m.edsoo.ru/7f41c292
Ounonorumu.
15 KonTposabHas pabora no teme 0 bubnmnorexka HOK
"Xumuueckasi opraHu3alus KjaeTku" 05.10.2023 | https://m.edsoo.ru/7f41c292
16 Tuner knetok. [Ipokapuornaeckas 0 bubnmnoreka [JOK
KJIETKa 09.10.2023  https://m.edsoo0.ru/7f41c292
CTpoeHue dyKapuoTUYECKOM KIIETKH.
17 [IpakTuyeckas padora «3yueHue 0.5 bubmmorexa [JOK
P . P . 1 ' 10.10.2023  https://m.edsoo.ru/7f41c292
CBOICTB KJIETOUHON MeMOpaHbI»
18 [ToBepxHOCTHBIN anmapar KJIETKU 0 bubmorexa [TOK
P P 12.10.2023 = https://m.edsoo.ru/7f41c292
19 OxHoMeMOpaHHBIE OPTaHOUIBI 0.5 bubnuotexa [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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wieTku. [Ipaktiuueckas pabora 16.10.2023 = https://m.edsoo.ru/7f41¢c292
«M3yueHune NBUKEHUS IIUTOILIa3Mbl B

PaCTUTEIBHBIX KIETKaX»

[ToyaBTOHOMHBIE OPTaHOUIBI

KJICTKH: MUTOXOHAPUH, TUTACTH/IBI.

20 JlaGopaTtopHnast pabota 05 bubnmnoreka [JOK
«MccnenoBanue mia3mMoian3a u 17.10.2023 = https://m.edsoo.ru/7f41c292
JETUIa3MOJIN3a B PACTUTENBHBIX
KJIETKax»

bubmnoreka IIOK

21 HemeMOpaiHIe OpraHOMAb IIeTK 0 19.10.2023 = https://m.edsoo.ru/7f41c292

bu6nunorexa [IOK

22 Crpoerne i gyt szpa 0 23.10.2023  https://m.edso0.ru/7f41c292
CpaBHUTENbHAS XapaKTEPUCTHKA

93 KJIETOK 3yKapuoT. JlabopaTtopHas 05 bubmuoreka [JOK
pabota «3ydueHue CTpoeHHs KIETOK 24.10.2023 = https://m.edsoo.ru/7f41c292
pa3IMYHBIX OPTAHU3MOB)

ACCUMUIISIIIAS ¥ TUCCUMUIISLIUS —
JIB€ CTOPOHBI MeTabonu3Ma. Tumsl

24 oOMeHa BemiectB. JlabopaTopHas 0 bubnmnoreka [JOK
pabota «3ydueHne KaTaTuTHUECKON 26.10.2023  https://m.edsoo.ru/7f41c292
AKTUBHOCTH ()EPMEHTOB (Ha IIpUMEpe
aMUJIa3bl WM KaTajasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakLuu
KJIETOYHOTO MeTaboI13Ma.

o5 JlaGopatopHas pabora «3yuenue 05 bubmuoteka [JOK

(dhepMEHTATUBHOTO PACIICTUICHHS 06.11.2023  https://m.edsoo.ru/7f41c292

MEPOKCHUIa BOJIOPO/IAa B PACTUTEIIBHBIX
1 )KUBOTHBIX KJIETKaX)



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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Benku-aktuBaTopsl u Oenku-

bubnunorexa LIOK

26
UHTHOUTOPBI 0 07.11.2023  https://m.edsoo.ru/7f41¢c292
. bu6nuoreka [IOK
27 A
BTOTPOGHbIlE THIT 00MERa BeluieCTs 0 09.11.2023  https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
28 o
OTOCHITES 0 13.11.2023 = https://m.edso0o.ru/7f41c292
Xemocwunres. Jlaboparopuas pabora
29 «CpaBHeHHe poleccoB POTOCHHTE3A 0.5 bubmorexa HOK
14.11.2023 = https://m.edsoo.ru/7f41c292
U XEMOCHHTE3a»
AHa’poOHBIC OpraHU3MBbL. Bub
30 opoxenus. JlabopatopHas pabora 0 bubnuorexa [IOK
«CpaBHEHHUE MTPOIIECCOB OPOKEHUS 1 16.11.2023  https://m.edsoo.ru/7f41c292
JIBIXQHUSDY
AspoOHBIE OpraHU3MBbI. DTarbl
SHEPreTH4ecKoro oOMeHa. DHeprus
31 MeMOPaHHOTO T'PaJMeHTa MMPOTOHOB 0 bubmmorexa LIOK
. 20.11.2023  https://m.edsoo.ru/7f41c292
Cunre3 AT®: pabota npoTOHHOI
AT®-cuHTa3sl.
KonTponbhas pabota no teme
39 "CtpoeHue u QyHKIMH KJIETKH", 0 bubnuoreka [IOK
"OOMeH BeIeCTB U MpeBpaIiecHrue 21.11.2023  https://m.edsoo.ru/7f41c292
SHeprun".
bu6nunorexa LIOK
33 P
R 0 23.11.2023  https://m.edsoo.ru/7f41c292
34 Tpa"cKkpunus — MaTpUYHBIA CHHTE3 0 bubnuorexa [IOK
PHK 27.11.2023  https://m.edsoo.ru/7f41c292
N bubnuotexa [JOK
35 T
PAREAAIEI M €6 STELEE 0 28.11.2023  https://m.edsoo.ru/7f41c292
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KonupoBanue amunokuciot. Posb

bubnunorexa LIOK

36 pubocoM B OmocuHTE3€e OenKa 0 30.11.2023  https://m.edsoo.ru/7f41¢c292

37 Opranuzaiuys reHoma y mpokapuoT u 0 bubnmnoreka [JOK
YKapHoT 04.12.2023  https://m.edsoo.ru/7f41c292

38 MoutekyspHbIe MEXaHHU3MBbI 0 bubmmnoreka [JOK
SKCIPECCUH I€HOB Y DYKapUuOT 05.12.2023  https://m.edsoo.ru/7f41c292
Bupycel — BHEKIETOUHBIE ()OPMBI

39 YKU3HU U OOJIUTaTHBIC TApa3UTHI. 05 bubnuotexa [IOK
[TpakTuueckas pabota «Co3nanue 07.12.2023  https://m.edsoo.ru/7f41¢c292
MOJIEJIH BHPYCa)»

BupycHbie 3a001eBaHuS Y€I0BEKa,

40 J)KUBOTHBIX, PACTCHUH. 0 bubmnoreka IIOK
Hanorexnonoruu B 6uonoruu u 11.12.2023 = https://m.edsoo.ru/7f41c292
MeIUIINHE.

41 KonTponbhast pabota no teme 0 bubmuoreka [JOK
"HacnenctBenHas nHpopmanus'. 12.12.2023 = https://m.edsoo.ru/7f41c292

N bubnuoreka [{OK
42 HKHSHEEHEL KT 1ICTRH 0 14.12.2023 = https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK

43 Matprriteiit cuires JAHK 0 18.12.2023 = https://m.edsoo.ru/7f41c292
Xpomocomsl. JlTaboparopnast pabota

44 «§3yquHe XpOMOCI())M HI; FOTI())BI)IX 0.5 bubmmorexa LIOK

19.12.2023 = https://m.edsoo.ru/7f41c292
MUKpOTIperapaTax»
bubnunoreka LIOK

4 Jlesetite IIETkH — MHTO3 0 21.12.2023  https://m.edsoo.ru/7f41c292
Tunst knetok. Kapuokunes u

46 uTokuHes. JlabopaTopnas padora 0.5 bubnmorexa LOK

25.12.2023  https://m.edsoo.ru/7f41c292

((Ha6J'IIO,[[CHI/Ie MHUTO34a B KJICTKax
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KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX

MHUKpOIIpenaparax)»
47 Peryisinus :KM3HEHHOTO LIUKJIA 0 bubnuoreka [JOK
KJIETOK 26.12.2023  https://m.edso0.ru/7f41c292
bubnunorexa LIOK
48 OpranusM kak euHoe ueroe 0 28.12.2023  https://m.edso0.ru/7f41c292
49 Tkanu pacrenuii. JlJaboparopHas 05 bubmmoreka [JOK
pabota «3yueHue TkaHel pacTeHUI» ' 15.01.2024  https://m.edso0o.ru/7f41c292
TxaHM )KUBOTHBIX M YEJIOBEKa. B LIOK
nOIMOTEKA
50 Ha6opuaTopHa51 padora «Isyuenne 05 16.01.2024 | https://m.edsoo.ru/7f41c292
TKaHEH JKMBOTHBIX)
Oprassl. CHCTEMBI OpPTraHOB.
51 JlaGopaTopHnas padora «M3yueHue 0.5 bubmorexa [JOK
PATOPHAAD i ' 18.01.2024  https://m.edsoo.ru/7f41¢c292
OpTaHOB I[BETKOBOT'O PACTECHUS
bu6mmoreka IIOK
52 Oriopa Teila OpraimsMon 0 22.01.2024  https://m.edsoo0.ru/7f41c292
bu6mmoteka [IOK
53 JlBiKetiie OpranusmMon 0 23.01.2024  https://m.edso0.ru/7f41c292
bu6nuorexa LIOK
>4 Hurasiite oprarmsmon 0 25.01.2024  https://m.edsoo.ru/7f41c292
55 ITuTanue MO3BOHOYHBIX KUBOTHBIX. 0 bubmmoreka IIOK
[InmeBapurenbHas cucTeMa 4ea0BeKa 29.01.2024  https://m.edsoo.ru/7f41c292
bu6nunorexa LIOK
>0 Jlexatite OpratisMos 0 30.01.2024  https://m.edsoo.ru/7f41c292
57 JIpIxaHve Mo3BOHOYHBIX KUBOTHBIX U 0 bubnuorexa [{OK
YyejloBeKa 01.02.2024  https://m.edso0.ru/7f41c292
58 TpaHCIIOPT BEIISCTB Y OPraHU3MOB 0 bubmorexa TJOK
P P Bei Yy op 05.02.2024  https://m.edsoo0.ru/7f41c292
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KpoBeHocHas cucteMa mo3BOHOUYHBIX

bubnunorexa LIOK

59 JKHUBOTHBIX M YE€JIOBEKa 0 06.02.2024  https://m.edsoo.ru/7f41¢c292
bu6nuoreka [IOK
60 Brizereriie y opraiismos 0 08.02.2024  https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
o1 3anuiTa y OprauisMos 0 12.02.2024 = https://m.eds00.ru/7f41c292
bu6nuoreka [IOK
2 )41
0 MMYHHA cHETENa fertopera 0 13.02.2024 = https://m.edsoo.ru/7f41c292
PazpaxuMoCTh ¥ peryIisinust y
63 OpraHu3MoB. ['ymopasbHas perymisius 0 bubnmnoreka HOK
Y SHJOKPHUHHAS CUCTEMA >KUBOTHBIX U 15.02.2024 = https://m.edso0o.ru/7f41c292
YeIloBeKa.
64 KoHTpoinbHas pabora 1o Teme 0 bubnmnoreka [JOK
"Ctpoenue u GyHKIMH OpraHu3ma’. 19.02.2024  https://m.edso0o.ru/7f41c292
65 ®opMBbI pa3MHOKEHHSI OPTaHU3MOB 0 bubmorexa LOK
PMBED P 20.02.2024  https://m.eds0o.ru/7f41c292
bu6mmoteka [IOK
IT
66 ©JI0BOC PAsMHOIKCHHE 0 22.02.2024  https://m.edsoo.ru/7f41c292
N bubnuoreka [{OK
67 M
eHos 0 26.02.2024  https://m.edso00.ru/7f41c292
l'amerorenes. O6pa3oBanue u
pa3BUTHE TIOJIOBBIX KIETOK. Bu6 110K
HOJIMOTEeKA
68 J {4 .
abopatopuas pabora «Msyuenie 05 27.02.2024  https://m.edsoo.ru/7f41c292
CTPOEHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»
69 HNunuBunyansHOE pa3BUTHE 0 bubnunorexa [IOK
OpraHU3MOB — OHTOT€HE3 29.02.2024  https://m.edsoo.ru/7f41c292
70 3akIrajika OpraHoB U TKaHEH U3 0 bubmmoreka [JOK
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3apOIBIIEBBIX JTUCTKOB 04.03.2024  https://m.edso0.ru/7f41c292
PocT u pa3BuTHE JKUBOTHBIX.

7 JlabopaTtopHnast pabota «BrisiBieHHe 05 bubnmnoreka [JOK
MIPU3HAKOB CXOJICTBA 3apObIIIEH 05.03.2024 | https://m.edsoo.ru/7f41c292
MMO3BOHOYHBIX JKUBOTHBIX)

Pa3zMHOXEeHME U pa3BUTHE PACTECHUI.

79 JlaGopaTtopHnas pabora «CtpoeHue 05 bubnmnoreka [HOK
OpraHOB Pa3MHOKEHUS BBICIINX 07.03.2024  https://m.edsoo.ru/7f41c292
pacTeHui»

73 Hcropust CTaHOBIIEHHS U pa3BUTHUSA 0 bubnmnorexka HOK
TEHETUKU KaK HayKH 11.03.2024 = https://m.edsoo0.ru/7f41c292
OCHOBHBIE TIOHSTHSI U CUMBOJIBI

74 reHetuku. Jlaboparopnas pabota 05 bubnuorexa [IOK
«/Ipo3oduina kak 0ObEKT 12.03.2024  https://m.edsoo.ru/7f41c292
TeHETUYECKUX UCCIIe0BAHMID)
3aKOHOMEPHOCTH HACJIEAOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipaktuueckas pabota 05 bubmmorexa [JOK
"N3y4eHue pe3yapTaToB 14.03.2024 = https://m.edsoo.ru/7f41c292
MOHOTHOPHUHOTO CKPEIIMBAHUS Y
npo3o¢uisr"

76 [{uTonornyeckre OCHOBBI 0 bu6muoreka [IOK
MOHOTHOPHUIHOTO CKPEIIUBAHUS 18.03.2024  https://m.eds00.ru/7f41c292

77 AHanu3upyoliee CKpeluuBaHue. 0 bubmuoteka [JOK
Hemnonroe nomuHUpOBaHue 19.03.2024  https://m.edsoo0.ru/7f41c292

UTHOPUIHOE CKpEIBaHUE.
78 II_[[paKTIEq?CKaH p;6:Tla «3yuenue 0.5 bubmorexa LIOK
21.03.2024  https://m.edsoo.ru/7f41c292

pe3yIbTaTOB JUTUOPUIAHOTO
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CKPEILIMBAHUA Y IPO30(PHIIB»

79 [{uTomornyeckre OCHOBBI 0 bubnmnoreka HOK
JTUTHOPUTHOTO CKPEITUBAHUS 01.04.2024 | https://m.edsoo.ru/7f41c292
80 CreneHHOE HacJIeJOBaHUE 0 bubnunorexa LIOK
MIPU3HAKOB 02.04.2024  https://m.edsoo.ru/7f41¢c292
81 XpoMocoMHas Teopust 0 bu6mmoreka [JOK
HACJIEACTBEHHOCTH 04.04.2024  https://m.edsoo.ru/7f41c292
bu6nunoreka [IOK
82 Fereritka riona 0 08.04.2024  https://m.edsoo.ru/7f41c292
['eHOTHN KaK IENOCTHAS
83 cucreMa.l eHeTUUECKUI KOHTPOIIb 0 bubnmnorexka HOK
pa3BUTHUS PACTEHUI, )KUBOTHBIX U 09.04.2024  https://m.edsoo.ru/7f41c292
YyeloBeKa.
KonTtponpsHast pabora o Teme
84 "3aKOHOMEPHOCTH 0 bubmorexa LOK
" 11.04.2024  https://m.edsoo.ru/7f41c292
HACJIEICTBEHHOCTH".
85 N3MeHUYHnBOCTH MTPU3HAKOB. BuibI 0 bu6mmoteka [IOK
M3MEHYUBOCTH 15.04.2024 = https://m.edsoo.ru/7f41c292
bu6nuorexa LIOK
86 MoanpuicaunonHas HsMCHIHBOCT 0 16.04.2024 = https://m.edsoo.ru/7f41c292
BapuarnmonHsli psa v BapualimoHHAS
kpuBast. JlaboparopHas pabota
g7 «ccnenoBanue 3akOHOMEPHOCTEN 05 bubnmnoreka [JOK
MOIU(PUKATTHOHHOW U3MEHUYUBOCTH. 18.04.2024 = https://m.eds00.ru/7f41c292
[TocTpoeHre BaprallMOHHOTO psifa U
BApUALIMOHHON KPUBOII»
88 I'enoTunuyeckass U3AMEHYUBOCTb. 0 but6mmoreka [IOK
KoMOuHaTiBHasI ©3MEHYUBOCTh 22.04.2024  https://m.edsoo.ru/7f41¢c292
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MyTtanuoHHas H3MEHYUBOCTb.
[IpakTruueckas pabora «MyTanuu y
Jpo30¢ Bl (Ha TOTOBBIX

bubmnoreka IIOK

89 0.5
MUKpOTIpenaparax)» 3aKOHOMEPHOCTH 23.04.2024  https://m.edsoo.ru/7f41c292
MYTalMOHHOTO Ipoliecca.

DNUTeHEeTHKA W STTUTCHOMUKA.

90 KonTponbhas pabota no Teme 0 bubmuorexa [HOK
"3aKOHOMEPHOCTH U3MEHUYNUBOCTH" 25.04.2024  https://m.edsoo.ru/7f41c292
I'enernka yenoseka. [IpakTuueckas

91 abota «CocTaBiieHUE U aHATN3 0.5 bubmorexa LHOK
P . ' 29.04.2024  https://m.edsoo.ru/7f41c292
POIOCIOBHOM»

. bubmorexa [JOK
2 M

) CTOABL MEHIIHCION TEHETHIH 0 30.04.2024  https://m.edsoo.ru/7f41c292
3HaueHUe MEIUIIMHCKON TeHETUKY B

93 MpEeIOTBPALIEHUH U JICUEHUH 0 bubmorexa LHOK

P P . 06.05.2024  https://m.edsoo.ru/7f41c292
TeHEeTUUYECKUX 3a00JIeBaHMI YeloBeKa
OCHOBHBIC TIOHSATHUS CEJICKITHH.

94 JlaGopatopHas pabora «3yueHue 05 bubnmnoreka HOK
COpTOB KYJIbTYpPHBIX PaCTEHUH U ' 07.05.2024  https://m.edsoo.ru/7f41c292
MOPOJI TOMAITHUX KUBOTHBIX)

MeTto/1bI ceeKIMOHHOM paboThI.
95 JlaGopaTtopHnast padora «3yuenue 0.5 bubmorexa [IOK
-~ ' 13.05.2024  https://m.edsoo.ru/7f41c292
METOJIOB CETIEKIIUU PACTEHUI»
JlocTr>KeHMs CeIeKIMN PACTEHUI 1
96 *KUBOTHBIX. [IpakTiueckas pabora 0 bubmmorexa [JOK
b . P 14.05.2024  https://m.edsoo.ru/7f41c292
«IIpuBuBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHue u 0 bubnmnoreka [JOK

HCIIOJIb30BAaHNE T€HETUUYECKUX 16.05.2024 = https://m.edso0o.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

pecypcoB

buorexHonorus Kak Hayka ¥ OTpacib
npousBojcTBa. [IpakTuyeckas pabora

bu6nuoreka [IOK

%8 «3yuenue 0ObEKTOB 1 05 20.05.2024  https://m.edsoo.ru/7f41c292
OMOTEXHOIOTUU»

99 OCHOBHBIE HaIlPaBIICHUS 1 0 bubnmnoreka HOK
CHHTETUYECKON OMOJIOTHH 21.05.2024  https://m.edsoo.ru/7f41c292

100 XpOMOCOMHAsI U T€HHAs1 UHXKEHEPUS. 1 0 bubnuotexa [IOK
MenuuuHCKHuEe OMOTEXHOJIOTHH. 23.05.2024  https://m.edsoo.ru/7f41c292
KonTposabHas pabora no teme

101 "CenekIusi OpraHu3mMoB", 1 0 bubnuorexa [IOK
"BHOTEXHOJIOTUN ¥ CHHTETHYECKast 27.05.2024  https://m.edsoo.ru/7f41c292
ouosorus’".

102 PesepsHbliit ypok. IloBTOpenue, 1 0 bubnuoreka [JOK
00001IeHe, cCUCTEMATHU3aLUs] 3HAHUN 28.05.2024 | https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME
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11 KIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 C) 4. 1 0 0
BomowHoas Teopist . Jlapsiita 04.09.2023 | https://m.edsoo.ru/7f41cc74
5 JIBMOKYIIME CHIIBI SBOJIFOIIMU BUIOB 1 0 0 bu6mmoreka [IOK
o Y. [lapuny 05.09.2023  https://m.edsoo.ru/7f4lcc74
Bopr0a 3a cymecrBoBaHue,
3 GCTP;CTBeHHIiII;II 1 UCKYCCTBEHHBIN 1 0 0 bubmorexa HOK
Y 07.09.2023  https://m.edsoo.ru/7f41cc74
otbop
4 dopMUPOBAHUE CUHTETUYECKOM 1 0 0 bubnnorexa [JOK
TEOPHUH IBOJIIOIIHI 11.09.2023  https://m.edsoo.ru/7f41cc74
5 DTarnbl H3BOIIOIIMOHHOTO MpOoLecca: 1 0 0 bubnuotexa [JOK
MHUKPO3BOIIOLHUS U MAKPOIBOIIOLIHS 12.09.2023 | https://m.edsoo.ru/7f41cc74
6 [Tonmymnsius — snemMeHTapHas 1 0 0 bubnuorexa [LIOK
€IMHNIA DBOJIIOINHN 14.09.2023 | https://m.edsoo.ru/7f41cc74
3aKOH TeHETHYECKOTO PaBHOBECHS
K. Xapau, B. BaiinOepra.
7 JZI[a60 aIT)o Has paboTta <1:()BI)I$IBJ'I6HI/Ie 1 0 0.5 bubmorexa HOK
PRTCPRELR . ' 18.09.2023  https://m.edsoo.ru/7f41cc74
W3MEHYMBOCTH Y 0COOEH 0JTHOTO
BHJIa»
bubmuorexa [JOK
8 C) 1
JICMCHTAPHBIC PAKTOPEI SBOIOLHH 0 0 19.09.2023  https://m.edsoo.ru/7f41cc74
9 Dddext ocnoBarens. Ipdext 1 0 0 bubmmoreka [JOK
OyTBUIOYHOT'O TOPJIBIIIKA 21.09.2023  https://m.edsoo.ru/7f41cc74
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Murpauuu. U301 nomyIisiui:

bubmuorexa [JOK

10 0
reorpaduyeckas, OnoJorundecKas 25.09.2023  https://m.edsoo.ru/7f4lcc74
11 EcrecTBennslit 0TOOp — 0 bubnnoreka [JOK
HaMPABJISIOMNN (HaKTOP IBOTFOIIHH 26.09.2023  https://m.edsoo.ru/7f41cc74
. bubnmoreka [JOK
12 Honosoit otoop 0 28.09.2023  https://m.edsoo.ru/7f41cc74
[Tpucmoco0IeHHOCTh OPTaHU3MOB KaK
€3yJbTaT MUKPOIBOJIIOIHH.
13 ?Iago aTo Ha}Ip abota «LII/IS CHHUE 0.5 bubmorera [JOK
PP D e | 02.10.2023  https://m.edsoo.ru/7f41cc74
apoMop(h030B U UINOAAATITAIIUHN Y
pacTeHuil U KUBOTHBIX)»
[Ipumeps! npucnocodseHunt y
OpraHu3MoB: Mopdoiornieckue,
¢busnonornyeckne, OMOXMMHUECKUE,
14 noBeeHuYeckue. JlabopaTopHas 0.5 bubmmorexa [OK
A ’ patop ' 03.10.2023  https://m.edsoo.ru/7f41cc74
pabota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11eTIECO00PA3ZHOCTH»
Bun, ero kputepuu u CTpyKTypa.
15 JlaGopaTopnas pabora «CpaBHeHHE 05 bubnuorexa [IOK
BUJIOB IO MOP(OJIOTHUECKOMY ' 05.10.2023  https://m.edsoo.ru/7f41cc74
KPUTEPHIO»
bu6mmoreka [IOK
16 CTpyKrypa Bit1a 0 09.10.2023  https://m.edsoo.ru/7f41cc74
BunooOpa3oBanue Kak pe3yabTar
17 MUKPOIBOIIOINH. CBSI3b 0 bubmmorexa LIOK
’ 10.10.2023 = https://m.edsoo.ru/7f4lcc74
MHUKPO3BOJIIOIIUHU M SITUICMHOIOTHH.
18 KonTponbHas padboTa 1mo Teme 0 bubmmorexa [JOK

https://m.edsoo.ru/7f41cc74
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"MuUKpO3BOIIOLNS U €€ Pe3ynbTaThl".

12.10.2023

Makpo3Bosttonus.
19 [TaneoHTOMIOTHYECKHE METOIBI 0 bubmmorexa [TOK
8 16.10.2023 = https://m.edsoo.ru/7f41lcc74
W3YYCHHUSI SBOTFOITUN

20 buoreorpaduyeckue MeToab 0 bubnmoreka [JOK
W3y4EHUS IBOJIIOLUU 17.10.2023  https://m.edsoo.ru/7f41cc74
OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-

21 MOP(OJIOTHYECKUE METO/IbI U3YUCHUS 0 bubmorexa HOK

P A YA 19.10.2023  https://m.edsoo.ru/7f41cc74
HBOJIIOLIMH
MonekynsapHO-TEHETUYECKHUE,
22 OMOXMMHYECKHE U MATEMATUICCKUE 0 bubmmorexa [JOK
23.10.2023  https://m.edsoo.ru/7f41lcc74
METOJIbI H3y4YCHHS IBOJIOIIUU
OO6111e 3aKOHOMEPHOCTH IBOJOLIUU.

93 AnanTuBHas paauanus. 0 bu6mmoreka [IOK
HepaBHoMepHOCTH TEMIIOB 24.10.2023  https://m.edsoo.ru/7f41lcc74
HBOJTIOIUH.

24 KonrtponbHas pabora no Teme 0 bubnuorexa [LIOK
"MakposBontouus U €€ pe3ynbTaThl’. 26.10.2023  https://m.edsoo.ru/7f41lcc74

o5 Hay4nble runote3sl MpoOUMCXOXKIACHUS 0 bubnnoreka [JOK
KU3HU Ha 3emJie 06.11.2023  https://m.edsoo.ru/7f41cc74

26 JloHayuHBbI€ MPEICTABICHUS O 0 bubnuoreka [IOK
3apOKICHUH KU3HU 07.11.2023  https://m.edsoo.ru/7f4lcc74

97 OCHOBHBIE 3TaIlbl HEOPraHNYECKON 0 bubnuoreka [LIOK
IBOJIIOLIMH 09.11.2023  https://m.edsoo.ru/7f41cc74

28 ['unotessl 3apoXxKaEHUS KUZHU 0 bubmorexa HOK

POA 13.11.2023 = https://m.edsoo.ru/7f41cc74

29 Ucropus 3eminu u MeToab! € 05 bu6nmoreka [JOK

n3ydenus. Jlaboparopuas pabora ' 14.11.2023  https://m.edsoo.ru/7f41cc74
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«I/I3yquHe " OIIMCaHHEC UCKOITaCMbIX
OCTaTKOB APCBHUX OPraHU3MOB)»

30 HauanbeHbie 3Tanbl opraHnyecKoi 0 bubnnoreka [JOK
IBOJIIOLIMH 16.11.2023  https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK

31 IBOIOLHS SyKapHOT 0 20.11.2023  https://m.edsoo.ru/7f41cc74
OCHOBHBIE 3TaIbl YBOJIOLIH

39 pacturensHoro mupa. [Ipakruueckas 05 bubnuorexa [JOK
pabota «3ydyenune ocoOeHHOCTEH 21.11.2023  https://m.edsoo.ru/7f41cc74
CTPOEHUS PaCTEHUI Pa3HBIX OTAEIOB»

33 OCHOBHBIE 3TaIlbl YBOJIIOIIUU 0 bubnuorexa [JOK
YKUBOTHOTO MUpa 23.11.2023  https://m.edsoo.ru/7f4lcc74
DBOIOIUS )KUBOTHBIX.

34 [TpakTuueckas padota «3ydenue 05 bubnnoreka [JOK
0COOEHHOCTEH CTpOeHUS 27.11.2023  https://m.edsoo.ru/7f41lcc74
MTO3BOHOYHBIX JKUBOTHBIX)

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 0 bubnnoreka [JOK
nepuoiam 28.11.2023  https://m.edsoo.ru/7f4lcc74

36 MaccoBble BBIMUPAHHS — 0 bubnnoreka [JOK
9KOJIOTMYECKHUE KPU3UCHI NTPOLLIOrO 30.11.2023  https://m.edsoo.ru/7f41cc74

37 CoBpeMeHHBIN YKOTOTHIECKUN 0 bubnmnoreka [JOK
KpH3HC, €T0 0OCOOEHHOCTH 04.12.2023  https://m.edsoo.ru/7f4lcc74
CoBpeMeHHas cuctema

38 OpPraHUYEeCKOro MPOILIOTO. 0 bubnmoreka [JOK
OCHOBHBIE CHCTEMaTHYECKHE TPYIIIIBI 05.12.2023  https://m.edsoo.ru/7f41cc74
OpPTaHU3MOB.

39 KonrtponsHas pabora no Teme 0 bubnnorexka [JOK
"[IponcxoxaeHne U pa3BUTHE KU3HU 07.12.2023  https://m.edsoo.ru/7f41cc74
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Ha 3emie".

40 AHTPOIIOJIOrUs — HAyKa O YEJIOBEKE 0 Bubmaorexa ITOK
P K 11.12.2023  https://m.edsoo.ru/7f41cc74
41 Pa3Butue npeacrasnenuii o 0 bubnmoreka [JOK
MIPOMCXOXKIACHUH YeTIOBEKA 12.12.2023 | https://m.edsoo.ru/7f41cc74
Mecto 4JesioBeKa B CHCTEME
opraHmyeckoro mupa. JlabopatopHas
42 abora «3yueHne ocoOeHHOCTEN 0.5 bubmorexa [IOK
P ya ' 14.12.2023  https://m.edsoo.ru/7f41cc74
CTPOCHHS CKeJIeTa YeI0BEKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
43 JIBIDKYINHME CHUJIBI aHTPOIIOTeHE3a 0 bubmorexa [JOK
v P 18.12.2023 | https://m.edsoo.ru/7f41cc74
CooTHOIIEHNE OUOIOTMYECKUX U
44 COITMANTBHBIX (PAKTOPOB B 0 bubmmorexa [JOK
B P 19.12.2023  https://m.edsoo.ru/7f41cc74
aHTPOTIOTCHE3e
45 OCHOBHBIE CTaAUN aHTPOIIOTEHE3a 0 bubmorexa LIOK
g p 21.12.2023 | https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 IT
6 AICOTCHETHIA 1 MATCOTCHOMMUKA 0 25.12.2023 | https://m.edsoo.ru/7f4lcc74
47 DBOJIIOINS COBPEMEHHOIO YEJIOBEKA 0 Bubmorexa ITOK
H P 26.12.2023  https://m.edsoo.ru/7f41cc74
UYenoseueckue pachl. [IpakTrueckas
pabota «M3ydeHne SKOIOTHUECKUX
48 aganTanuii 4eJI0BEKA» 0.5 bubmaorexa LOK
A . ' 28.12.2023  https://m.edsoo.ru/7f41cc74
MeXTUCITUTUTHHAPHBIC METO,TBI
AHTPOTIOJIOTHH.
49 KonTponbHas pabota mo Teme 0
"[IpoucxoxaeHue yenoBeka - 11.01.2024
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aHTpororeHes".

50 3apokIeHUE U Pa3BUTHE IKOJIOTUN 0 bubmorexa LHOK
PO P 15.01.2024  https://m.edsoo.ru/7f41cc74
Mertoapl skosoruu. JlaboparopHas
51 abora «l13ydyeHue MeTo10B 0.5 bubmoreia HOK
P YA A . ' 16.01.2024  https://m.edsoo.ru/7f41cc74
9KOJIOTHYECKHUX MCCIICAOBAHUI)
59 3HaYeHHUE PKOJIOTMYECKUX 3HAHUN 0 bubmmoreka [JOK
JUTSL 4eJI0BEKA 18.01.2024 @ https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
53 IKOIOTHYECKHE paKTOp! 0 22.01.2024  https://m.edsoo.ru/7f41cc74
Abuotnueckue akropsl. CBeT Kak
9KOJIOTHYECKUN (HaKTOP.
54 JlaboparopHnast pabota «BrlsiBIeHHE 0.5 bubmorexa [JOK
patop pu ' 23.01.2024  https://m.edsoo.ru/7f41cc74
MPUCTIOCOOTIEHUI OPraHu3MOB K
BIIMSIHHIO CBETa»
Abunornueckue GpakTopbl.
TeMreparypa Kak d9KOJIOTHYECKUI
55 ¢axrop. JlabopaTopHas pabora 05 bubnuoreka [IOK
«BbIsBIIEHHE IPUCTIOCOOIEHHI ' 25.01.2024  https://m.edsoo.ru/7f41cc74
OpPTaHHU3MOB K BIIHSIHHUIO
TEMIIEPATYPBD»
Abuortnueckue Gpaxktopsl. BraxkHocTh
KaK 9KOJIOTHYECKUI (PakTop.
56 JlaboparopHast pabota 0.5 bubmmorexa [JOK
PEECPRELP ' 29.01.2024  https://m.edsoo.ru/7f41cc74
«AHaTOMHYECKHE OCOOCHHOCTH
pPacTeHHIA U3 pa3HbIX MECT OOMTAHUSDY
bu6mmoreka [JOK
o Cpejtel OGHTAHNA OPTaHH3MOB 0 30.01.2024  https://m.edsoo.ru/7f4lcc74
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bubmuorexa [JOK

b
>8 HOTOTHHECIHE PHTNH 0 01.02.2024 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> HH3HCHHbIC (OPMBI OPraHH3MOD 0 05.02.2024  https://m.edsoo.ru/7f41cc74
buotnueckue Gakropsl. 3HaUCHHE
60 OMOTHUYCCKUX B3aMMOACHCTBUH IS 0 bubmuorexa [JOK
CYILLIECTBOBAHUS OPTaHU3MOB B Cpelie 06.02.2024  https://m.edsoo.ru/7f41cc74
oOuTanHwus.
61 KonTponbhas pabota mo teme 0 bubnuorexa [JOK
"OpraHu3msl 4 cpefa ooutaHus". 08.02.2024  https://m.edsoo.ru/7f4lcc74
62 DKOJIOTHYECKUE XapaAKTEPUCTUKHI 0 bubnuorexa [JOK
MOMYJISLIUH 12.02.2024  https://m.edsoo.ru/7f41cc74
OcHOBHbIE TIOKa3aTeNN MOMYJIALINUN:
63 YHCIICHHOCTD, TNIOTHOCTb, BO3pACTHAs 0 bubmmorexa [JOK
’ > BOSP 13.02.2024  https:/m.edsoo.ru/7f41cc74
Y TIOJIOBasi CTPYKTypa
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:
64 0’KJ1a€MOCTh, IPUPOCT, TEMII pOCTa 0 bubmmorexa [JOK
P > IPHPOCT, pocta, 15.02.2024  https://m.edsoo.ru/7f41cc74
CMEpPTHOCTh, MUTPALIUN
65 DKoJIoTHYecKasi CTpyKTypa 0 bubnuotexa [JOK
MONYJIALIUI 19.02.2024 @ https://m.edsoo.ru/7f41cc74
66 JluHamMMKa NOnyJsiuuu 1 eé 0 bubnuoreka [IOK
perymsus 20.02.2024  https://m.edsoo.ru/7f4lcc74
67 KpuBsle pocta uncieHHOCTH 0 bubnuoreka [LIOK
nonyisinyy. KpuBble BBKMBaHUS 22.02.2024  https://m.edsoo.ru/7f41cc74
OKoJIornueckas HUIlla BUIA.
68 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«ITpucnocobnenns ceMsiH pacTeHUH K ' 26.02.2024  https://m.edsoo.ru/7f41cc74

pacceeHuo»
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Bup xak cucrema nonyJisingui.

bubmuorexa [JOK

69 3aKOHOM?pHOCTH HOBCACHI H 0 27.02.2024 | https://m.edsoo.ru/7f41cc74
MUTPAIUi )KUBOTHBIX.
20 KonTponbHas padoTa no teme 0
"IKOJIOTUsl BUJIOB U TOMYJISIUANA". 29.02.2024
7 Coo00111€CTBO OpPraHU3MOB — 0 bubnnoreka [HOK
OHOIIEHO3 04.03.2024 | https://m.edsoo.ru/7f41cc74
12 DKocHUcTEMA KaK OTKpPBITas CHCTEMA 0 bubnmorexa LOK
P 05.03.2024 @ https://m.edsoo.ru/7f41cc74
73 Kpyrosopor BemecTs 1 noTok 0 bubnuoreka [IOK
SHEPTUH B IKOCUCTEME 07.03.2024  https://m.edsoo.ru/7f4lcc74
74 OCHOBHBIE TOKA3aTEIN YKOCUCTEMBI 0 bubmaorexa [JOK
11.03.2024 @ https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
7 IKOJIOTHICCKHE MIMPAMH/Lb! 0 12.03.2024 @ https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
7 n —
6 3MEHEHM3I COOOMECTS — CyKIeCCHH 0 14.03.2024 @ https://m.edsoo.ru/7f41cc74
[IpupoaHbIe SKOCUCTEMBI.
177 DKOCHUCTEMEI 03€P U PEK 0 Eubmorexa ITOK
P . per. 18.03.2024  https://m.edsoo.ru/7f41cc74
DKocucTeMbl MOpel U OKEaHOB
[IpupoaHbIE 3KOCUCTEMBI.
78 DKOCUCTEMEI TYHIP, JIECOB, CTEIEH 0 bubmmorexa LOK
YHAP, ’ ’ 19.03.2024  https://m.edsoo.ru/7f41cc74
MyCTBHIHb
bu6mmoreka [IOK
79 A
HTPOTOTEHHDIE SKOCHCTEMBT 0 21.03.2024 | https://m.edsoo.ru/7f4lcc74
YpboakocucreMmsl. [Ipaktudeckas
80 abora «M3ydenue 1 onmucanue 0.5 Eubmorexa IOK
P e ' 01.04.2024  https://m.edsoo.ru/7f41cc74

ypOOIKOCHUCTEMBI
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3aKOHOMEPHOCTH (HOPMUPOBAHHS

bubmuorexa [JOK

81 i 7
OCHOBHBIX BSaHMOACHCTBIH 02.04.2024  https://m.edsoo.ru/7f41cc74
OpPTraHU3MOB B SKOCHCTEMAxX
MexaHu3Mbl BO3EHCTBUSA
3arpsi3HEHUI pa3HBIX TUIIOB Ha
82 CyOOpraHM3MEHHOM bubmmorexa [JOK
Y ’ 04.04.2024  https://m.edsoo.ru/7f41cc74
OpPTraHU3MEHHOM, MOIMYJISIIMOHHOM U
KOCHCTEMHOM YPOBHSIX
83 buocdepa — obmieruranerapHas bubnuoreka [IOK
o0oJiouka 3emnu 08.04.2024  https://m.edsoo.ru/7f4lcc74
84 VYuenne B. 1. Bepnazackoro o bubnnoreka [JOK
o6uochepe 09.04.2024  https://m.edsoo.ru/7f41cc74
85 3aKOHOMEPHOCTH CYLIECTBOBAHMUS bubnnorexa [JOK
o6uochepsl 11.04.2024  https://m.edsoo.ru/7f4lcc74
86 KpyroBopots! Bemiects u bubnuorexa [IOK
OMOr€OXUMHUYECKUE [TUKITBI 15.04.2024 @ https://m.edsoo.ru/7f41cc74
3oHanbHOCTH Ouochepsl. OCHOBHBIE
87 OMOMBI CyIIU. Y CTOWYHBOCTh bubmorexa HOK
Y- 16.04.2024  https://m.edsoo.ru/7f41cc74
omocdepsl.
KonTponbnas pabota mo teme
"DKOoNOTHs COOOIIECTB.
88 DKOJIOTUYECKUE CUCTEMBI" bubmorexa HOK
. ’ 18.04.2024  https://m.edsoo.ru/7f41cc74
buocdepa- rmobanbHas
sKocucrema'.
89 DKOJIOTHYECKUE KPUZUCHI U X bubnnorexka [HJOK
MIPUYUHBI 22.04.2024  https://m.edsoo.ru/7f41cc74
. bubnuotexa [JOK
90 B 0
O3elicTBHE HelloBeKa Ha Grochepy 23.04.2024  https://m.edsoo.ru/7f41cc74
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01 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA bubmumoreka [IOK
PaCTUTENBHBIN U )KUBOTHBIH MU 25.04.2024  https://m.edsoo.ru/7f4lcc74
bu6mmoreka [IOK
2
o Oxparia IpHpO.E! 29.04.2024  https://m.edsoo.ru/7f41cc74
OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO bubnmoreka [JOK
93
PAa3BUTHSA YEJIOBEYECTBA U IIPUPOBI 29.04.2024  https://m.edsoo.ru/7f41cc74
PanmonansHoe MPUpPOAONIOIE30BaAHNE
94 1 COXpaHEHHUE OMOJIOTMYECKOTO bubmorexa HOK
P 30.04.2024  https://m.edsoo.ru/7f4lcc74
pazHooOpasust 3eMiau
95 O06o06meHue 1Mo TeMe bubmuorexa [JOK
«MUKpOIBOTIONHNS U €€ Pe3yIbTaThD» 30.04.2024  https://m.edsoo.ru/7f4lcc74
96 O600meHue Mo Teme bubmuorexa [JOK
«MaxkposBoJronus U €€ pe3yJIbTaThbl» 06.05.2024  https://m.edsoo.ru/7f41cc74
O06o0061IeHre o TeMe
97 «IIpoucxoxIeHrE U pa3BUTUE KUZHU bubmorexa HOK
P 8 P 07.05.2024  https://m.edsoo.ru/7f4lcc74
Ha 3emiie»
O6001enue mo Teme
98 «[IpoucxoxaeHue yeioBeKa — bubmmorexa LIOK
P 13.05.2024  https://m.edsoo.ru/7f41lcc74
AHTPOTIOTCHE3)
O06o00uieHne 1o TeMe «IKOJIOTHs —
99 HayKa O B3aHMOOTHOIICHHSIX bubmorexa HOK
Ve 14.05.2024  https://m.edsoo.ru/7f41cc74
OpPTaHHU3MOB»
100 O606menne o Teme «OpraHu3mbl U bubnmoreka [JOK
cpena OOuTaHUs 16.05.2024  https://m.edsoo.ru/7f41cc74
101 O6001enune mo Teme «IKOJIOTHUs bubmuorexa [JOK
BUJIOB U MTOMYJISLIAN 20.05.2024 | https://m.edsoo.ru/7f41cc74
102 O06o00menue no Teme «buochepa — bubmmnorexa LIOK
riao0apbHast DKOCUCTEMAY 21.05.2024  https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

103

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

7.5







YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

N.b. Aradonona., B.1. CuBormnazos buosorus 10 kiacc. ba3oBsiii u
yriyosieHHbIN ypoBHU. MockBa. Jlpoda.
N.b. Aradgonona, B.I. CuBornazos. buosiorust 11 knacc. ba3oBsiii u

yrayOneHHbIi ypoBHU. Mocksa. [poda.

METOJIUYECKHUE MATEPUAJIBI JIJISA YYUTEJIA
MeTtoanyeckoe mocooue.

Konnekuus nuudpoBeix 00pa3oBaTeIbHBIX PECYPCOB.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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