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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueOHOMY mpeamery "buosorus" (namee - 6uoOrHs) Ha YPOBHE CPEAHEr0 OOIIETO
oOpa3oBaHus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06 oOpa3oBaHuu B
Poccuiickoit @enepanuny, ®PI'OC COO, Konuenuuu npenoaaBanust yueoHoro npeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (eiepaabHOi pabodelt mporpaMMbl BOCIIUTAHHSL.

VYuebnslii npeamer «buonorus»y yriyonénnoro ypoBHs uzydeHus (10—11 kiaccel) sBIsieTCS OHUM
U3 KOMIIOHEHTOB IIpenMeTHOM obmactu «EcTecTBeHHO-HayuHble mnpeaMeTb». COoriacHO MOJI0KEHUSIM
®I'0OC COO npodunbHbIe ydeOHBIC TIPEAMETHI, U3ydaeMble Ha YTIyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnanii  00y4eHHs Ha YpPOBHE CpeaHero oOmero oOpa3oBaHWsS W IMPU3BAHBI 00ECIICYHTH
MIPEEMCTBEHHOCTh MEX/Ty OCHOBHBIM OOLIMM, CPEJHUM OOIIUM, CPETHUM MPO()ECCHOHANBHBIM U BBICIINM
oOpazoBanueM. B To ke BpeMs KaXIblii U3 3TUX Y4EOHBIX HMPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA
MIPUOPUTETHOE pELIEHHE O0pa30BaTEIbHBIX, BOCHUTATENBHBIX W Pa3BUBAIOIIMX 33Jay, CBA3AHHBIX C
npodopueHTanueil 00ydaromuxcss W CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOW o001acTh HaydyHOTO
3HAHUS, CBA3AHHOTO C OUOJIOTHEN, MEAUITMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM UJTU BOCHHBIM JIETIOM.

[Iporpamma mo ydebHomy mpeamerty "buonorus" naér npeacraBieHUE O HEIH U 3aJadax U3Y4CHHS
yueOHoro mpenmera «buonorusi» Ha yriyOJI€HHOM YpOBHE, OMpeaelsieT o0s3aTeabHOEe (MHBAPUAHTHOE)
MpeIMETHOE COJIEpP)KaHUe, €ro CTPYKTYPHUPOBAaHME IO pa3jeiaM U TeMaM, paclpelielieHHe M0 Kiaccam,
PEKOMEHAYET TMOCIeI0BAaTEIbHOCTh HM3YyYEHHUs] Y4eOHOro Marepuaja ¢ Y4€TOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKK Y4eOHOTO Ipollecca, BO3PACTHBIX OCOOEHHOCTeH oOyuwatomiuxcsa. B
MporpaMMe Mo OHOJIOTUH pPEeaJT30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3y4eHHEM OMOJIOTHH Ha YpOBHE
OCHOBHOTO 0011ero oOpasoBaHus, Oiaronapsi 4eMy HMpOCMaTpUBAETCS HANPABIECHHOCTh Ha TMOCIEYIOIIEee
pa3BuTHE OHOJIOTMYECKMX 3HAHWMA, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, FKOJOTUYECKOTO MBIIUICHUS, MPEACTABICHUI O 3I0pOBOM 00pa3e >KM3HM, Ha BOCIUTAHUE
OEepeKHOTO OTHOIIECHUS K OKpYXalolleld MpUpOIHOU cpene. B mporpamme mo OHMOJIOTHHM TakKe MOKa3aHbI
BO3MOJKHOCTH yueOHOTO npeameta «buosorus» B peanuzaruu tpeboBannii ®I'OC COO k mimaHupyeMbIM
JUYHOCTHBIM, METaNpeIMETHbIM M MPEIMETHBIM pe3yibTaTaM oOyueHus U B (OPMHPOBAHHH OCHOBHBIX
BUJIOB y4eOHO-TI03HABATENBbHON JESATEIbHOCTH 00YyYaOIIUXCsl IO OCBOCHUIO COJIEPKAHUS OMOJIOTHYECKOTO
00pa3zoBaHus Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus.

VYueOuplii npenmer «buonorus» Ha ypoBHe cpeaHero oOmiero o0pa3oBaHHMS —3aBeplIacT
Oouosnoruueckoe oOpa3oBaHME€ B IIKOJE ¥ OPHUEHTUPOBAH HA pacCHIMpEHUE U YriIyOlieHue 3HaHui
oOyuarouuxcs O XHUBOM HpHUpOJiEe, OCHOBAX MOJIEKYISIPHOM M KIETOYHOW Ouonoruu, 3MOpHOJIOTHH U
OMOJIOTHH Pa3BUTHSL, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJOTHH.

N3yuenue yueGHOTO npeamera «bruonorus» Ha yriry0JeHHOM YpOBHE OPHUEHTUPOBAHO HA MOATOTOBKY
oOyuaronuxcs K TOCIEeAYIOIEeMY MOJYyYeHHI0 OMOJOrM4eckoro oOpa3oBaHHUS B By3aX M OpraHHU3alMsIX
cpenHero mpodeccuoHanbHOoro  oOpa3oBaHus. (OCHOBY €ro CoAEp)KaHHUS COCTaBJIsIET cHCTEeMa
OMOJIOTMYECKUX  3HAHWM, TMOJIyYEHHBIX TPU  M3YYECHUH  OOYYAIOIIMMHCS  COOTBETCTBYIOIIHUX
CUCTEeMAaTUYECKUX pa3/esioB OMOJIOTUU HA YPOBHE OCHOBHOIO obmero obpasosanus, B 10—11 knmaccax atu
3HaHUS TOJYYaroT pa3BuTHE. Tak, paclIupeHbl U yriIyOlleHbl OMOJOTMYECKHE 3HAHUS O PACTEHUSX,
KHUBOTHBIX, TpHOax, OaKTepUsAX, OpraHU3Me YesloBeKa, OOIIHUX 3aKOHOMEPHOCTAX KHU3HH, JOMOJIHHUTEIBHO
BKJIFOYEHbI OMOJIOTUYECKUE CBEIEHHUs TPUKIAJHOTO U IOMCKOBOTO XapakTepa, KOTOPblE MOXKHO
UCIOJb30BaTh KaK OPUEHTHUPBI Ul MOciedyroero BeiOopa mpodeccun. Bo3MokHa Takke HHTErpanus
OMOJIOTUYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUSAMH, MOJYYEHHBIMU OOYUYAIOIIMMHUCS MPH U3YyYEHUU
(bu3UKN, XUMUH, Teorpa@uu 1 MaTeMaTHKH.

CtpykTypa mporpaMmbl 1o yueOHOMy mnpenmery "buosoruss" orpakaeT CHCTEMHO-YPOBHEBBIM U
HBOJIIOLIMOHHBIN MOAXObI K H3ydyeHHI0 Ouonoruu. CoryiacHO MM, M3Y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHble I KHUBBIX CHUCTEM PA3HOTO YPOBHS OpraHH3alMd, 3BOJIOIMHM OPraHWYECKOTO MHpa Ha
3emMiie, COXpaHEHHMS OMOJIOTMYECKOTO pa3HooOpa3us IutaHeThl. Tak, B 10 kiacce H3y4yaroTcs OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOW OHOJOrMM, 3MOPHUOJIOTHM M OWOJOTHUM PA3BUTHS, T€HETUKH U CEJIEKLHUH,



OMOTEXHOJIOTMM M CHHTETHYECKOW OWOJIOTHH, aKTYaJM3UPYIOTCS 3HAHUS OOYdYalomMXCsl MO OOTaHMKeE,
300JIOTHH, aHATOMHH, (puznosioruu uenoBeka. B 11 kmacce u3y4aroTcs SBOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH U y4eHHe o onocdepe.

YueOusbrii npenMer «buonorus» npuzBaH 00eCHEUUTh OCBOCHHE OOYYAIOIIMMHUCS OHOJIOTHUYECKUX
TEOpPUN U 3aKOHOB, WJIEH, MPUHUMUIIOB U IPABUII, JISKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUpA, 3HAHUH O CTPOCHUH, MHOr0oOpa3uu M OCOOEHHOCTSIX KIIETKH, OpraHu3ma, HOMYJISIHH,
OMOIIeH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTH)KCHHUSAX, COBPEMEHHBIX HCCIIEJOBAaHUSIX B
OMOJIOTUH, TPUKIAJHBIX ACHEKTaX OMOJOTHMYECKHX 3HaHWU. J[msg pasBUTHS W TOAJEpXKaHHUS HHTEpeca
oOyJaromuxcst K OMOJIOTUN HApSALy CO 3HAYUTEIFHBIM 00BEMOM TEOPETHUECKOTO MaTepraia B COACPKaHUU
IPOrpamMMbI IO OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBIJICHUS M Pa3BUTH TOM WM MHOM
oOmacti OWOJIOTHH, BKJIQJOM OTEUECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEHICHHE BaKHEHIINX
OMOJIOTUYECKUX U IKOJIOTHIECKUX MTPOOIIEM.

Lenp wu3ydyeHuss ydeOHOro mpenmera «buonorusy Ha yriayOlI€HHOM YpOBHE — OBJQJICHUE
00y4aroIMMUCS 3HAHUSMH O CTPYKTYPHO-()YHKIMOHAIFHON OPraHW3alliy )KUBBIX CHCTEM PAa3HOTO PaHTa H
MpHoOpeTeHne YMEHHUM HCIOJIb30BaTh 3TU 3HaHUSA B (OPMHUPOBAHUU MHTEpeca K onpeAeneéHHOW olnactu
podeccHoHaIbHON N1eATENbHOCTH, CBSI3aHHOM C OHOJIoTHMEH, WM K BBIOOPY Y4YeOHOIro 3aBeleHUs [Uis
MIPOJIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHUsl.

JlocTiokeHne T1enu u3ydeHuss ydeOHoro mpeavera «buornorms» Ha yruyOJEHHOM  YpOBHE
o0ecrieunBaeTCsl peICHUEM CIIEIYIONUX 3a7ay:

OCBOEHHE 00YUYAIOIIMMHUCS CUCTEMBI OMOJIOTHUECKIX 3HAHHUI: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHSIX,
KOHIICTIIIMAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TIpaBWJIAX, COCTABISIONINX COBPEMEHHYIO
€CTeCTBEHHO-HAYYHYIO KApTHHY MHUpa; O CTPOCHHH, MHOTO0OpasuM M OCOOCHHOCTAX OWOJIOTHYECKUX
cucteM (KJIETKa, OpPraHu3M, TOIYJSANHSA, BHUJI, OMOTeoneHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITUSX W
COBPEMEHHBIX HCCIICOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OOY4YalollMXCsi C METOJaMU T[I03HaHUS >KUBOM MPHUPOJBI: HCCIEN0BATEILCKUMU
METOJIlaMU OHMOJIOTUYECKUX HAayK (MOJEKYISIPHOW W KJICTOYHOW OWOJOTHH, AMOPHUOJIOTHU M OHOJIOTHUHU
Pa3BUTHUSL, TEHETUKH U CEJIEKI[UU, OMOTEXHOJIOTUN U CHHTETUYECKOI OMOJIOTUH, TATIEOHTOJIOT U, SKOJIOTHH);
METO/IaMU CaMOCTOSITEIBHOIO MPOBEAEHUSI OMOJOTHYECKUX HCCIIEeIOBAaHUN B J1TAOOpaTOpuu M B MPUPOJIE
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHUE 00YYaIOIIMMHUCA YMEHUSIMHU: CAMOCTOSTENIbHO HAXOAUTh, AaHAJTU3UPOBATh M HMCIIOJIb30BATh
OMOJIOTMYECKYI0 HMH(OpMAIMIO; I0JIb30BaTbC OMOJOTMYECKOM TEPMHHOJOTHEH UM  CHUMBOJIUKOM;
YCTaHABIIMBATh CBA3b MEXKIY pPa3BUTHEM OHOJIOTUM M COLHAIBHO-PKOHOMUYECKUMHU U IKOJOTHYECKUMU
npo0eMaMy 4eJI0BEUYECTBA; OL[CHUBATh MOCIEICTBUS CBOCH JIEATEIHHOCTH MO OTHOIICHUIO K OKPYXKaIOIIeH
MPUPOJHON cpele, COOCTBEHHOMY 3I0pPOBBIO U 3J0POBBIO OKpYKAIOLIUX JFOJeH; 0OOCHOBBIBATH H
coOnroate Mepbl NPO(UIAKTUKA WHQPEKIUOHHBIX 3a00JieBaHUM, MpaBuia IOBEACHUS B MPUPOJE H
obecrnieueHns 6€30MacHOCTH COOCTBEHHOM KHU3HEACATEILHOCTH B YPE3BBIYAMHBIX CUTYALUIX MPUPOIHOTO U
TEXHOTE€HHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIC HAyYHbIE OTKPHITHS B 001acTH OUOJIOTHH;

pa3BUTHE Y 00YYAIOIIMXCS UHTEIEKTYallbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IpOIECcCe 3HAKOMCTBA
C BBIJAIOMIMMUCS OTKPBITHSIMH W COBPEMEHHBIMU HCCIEIOBAaHUSMU B OHOJIOTHH, PEIIaeMBIMH €I0
npobiemMaMH, METOJIO0JIOTHEH  OMOJIOrMYECKOro  HCCIEOBaHMs, MPOBEJIEHHS  SKCIHEPUMEHTaIbHbIX
HCCIIEeIOBAaHUM, pelIeHns: OMOJIOTHYECKUX 3a]Ja4, MOJAETHUPOBAHNUS OMOJIOTHYECKUX 0OBEKTOB U MPOILIECCOB;

BOCIIMTaHHE y 00YyUYaIOIIMXCSl LIEGHHOCTHOTO OTHOIIEHHUS K KHUBON MPUPOJIE B LIEJIOM U K OTAEIbHBIM €€
00BEKTaM M SBJIEHUSM; (POPMHUPOBAHHME SKOJOTMYECKOM, T€HEeTHUYECKOH I'PaMOTHOCTH, OOIIEH KyJIbTyphl
MOBE/ICHUS B IIPUPOJIEC; MHTETPAIIUN €CTECTBEHHO-HAYUHbIX 3HAHU;

npuobpereHue  OOy4alOIIUMHUCS  KOMIIETEHTHOCTH B  pallMOHAIBHOM  MPHPOJIONOJIE30BAHUU
(cobmofieHne MpaBUJI TOBEAEHUS B NPUPOJAE, OXpaHbl BHUJOB, 3KOCHUCTEM, OHOCGEphl), COXpaHEHHH
COOCTBEHHOTO 3/10POBBS U 3/I0POBbs OKPYKAIOLIHNX Jr0/IeH (COOM0ieHNs Mep MPOPUIaKTHKH 3200 IEeBaHUH,
oOecrieyeHne 0€30MAaCHOCTH  JKU3HEAEATEIILHOCTH B  YPE3BBIYAMHBIX CHUTyallUX MPUPOIAHOTO H



TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIH30BAHMS OMOJIOTMYECKUX 3HAHWW U YyMEHUU B TIOBCETHEBHOM
KU3HH;

CO3/IaHUE YCIOBHH Ui OCO3HAHHOTO BBHIOOPA OOYYAarOIIMMUCS MHIMBHUAYaTbHOW 00pa3oBaTeIbHON
TPaeKTOPUH, CIOCOOCTBYIOIIEH MOCIEAYIONIEMY MPO(PECCHOHATBHOMY CaMOOIPEICTICHHIO, B COOTBETCTBUH
C MHJMBHUIyaTbHBIMH HHTEPECAMH U MIOTPEOHOCTSMHU PETHOHA.

OO11ee yncI0 4YacoB, OTBECHHBIX HA U3YyUeHHE OMOJIOTHH Ha YTIIyOJIEHHOM YPOBHE CPEIHEro 0O0IIero
oOpa3oBanusi, coctaBisieT 204 gaca: B 10 kiacce — 102 gaca (3 vaca B Henenio), B 11 kimacce — 102 gaca (3
yaca B HEJIEJIO).

OT100p OpraHnU3aMOHHBIX (POPM, METOJIOB M CPEICTB 00yUEHHSI OMOJIOTHUH OCYIIECTBIISIETCS ¢ YUETOM
cnenn(UKA €ro CoJEepXKaHWs M HAIlPaBICHHOCTH HAa MPOJOJDKEHHE OHOJOTHYECKOro oO0pa3oBaHUS B
OpraHu3aIusaX CpeAHEro NpoPecCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

OO0s13aTeNIbHBIM YCIIOBHEM NPU 00ydeHHH OMOJIOTUU Ha YriyOJIEHHOM YpOBHE SIBJISIETCS] MPOBEACHUE
1a00paTOpHBIX M MpakTU4YecKuX padoT. Takke ydacTHe OOYYarOIIMXCS B BBINOJHEHUM INPOEKTHBIX U
yueOHO-HCCIIeI0BAaTENIbCKUX padOT, TeMaTUKa KOTOPBIX OIpPENEseTcsl YUUTElIeM Ha OCHOBE HMMEIOLIUXCS
MaTepHUaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.

COJEPKAHUE OBYYEHUA
10 KJTIACC

ConepxaHwe TMPOTpaMMBbl, BBIZICNICHHOE KYpPCU8OM, HE BXOAWT B TIPOBEPKY TOCYIapCTBEHHOU
uroroBou arrecranuu (['MA).

Tema 1. buojsiorusi Kak HayKa

CoBpemeHHast Ouosorusi — KOMIUIEKCHass Hayka. Kparkas wuctopusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W u3ydaemble UMHU MpoOsieMbl. DyHIaMeHTanbHbIE, MPUKIATHBIE U TMOUCKOBBIE
Hay4YHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHne Ouosiorud B (OPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHUpAa.
[Ipodeccun, cBszanHbie ¢ Ouosorued. 3HaYeHHE OHWOJIOTUM B TMPAKTHYECKOW JESITEIIbHOCTH YEIOBEKa:
MEHIINHE, CEIbCKOM X03SHCTBE, IPOMBIIIJIEHHOCTH, OXPaHe MPUPOJIbI.

JdemoHcTpauuu

[Toptpetsr: Apucrotens, Teodpact, K. JIunneis, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I'. Mennens,
B. U. Bepnaackuii, U. I1. IlaBnos, M. 1. Meunukos, H. . BaBunor, H. B. Tumodeer-Pecobckuii, Jx.
Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuis! u cxembl: «CBsi3b OMOJIOTHH C IPYTUMHU HayKamuy, «CrcreMa OMOJIOTHYECKIX HAYK).

Tema 2. 7KuBble cuCcTeMbI U UX H3yYeHHE

XKusble cuctembl Kak TmpeaMeT wu3lydeHus Ouonoruu. CBOWMCTBA JKHUBBIX CHCTEM: E€IUHCTBO
XMMHYECKOTO COCTaBa, MUCKPETHOCTh W IEJIOCTHOCTh, CIIOKHOCTh U YIOPSIOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPTaHU3AIsl, CAMOBOCIIPOU3BEACHHE, PA3APAKIUMOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3aluu KUBBIX CUCTEM: MOJEKYJISIPHbIMA, KIETOYHBIA, TKAHEBbIM, OpraHU3MEHHBIH,
MOMYJIALIMOHHO-BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIA ), ouochepHbI. [Ipoueccsr,
MIPOUCXOJAIINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKU KUBOTO. JKW3Hb Kak (opMa CyliecTBOBaHUS
Marepuu. Hayku, nzydaromniye >kMBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHu3aluu.

N3ydenue xxuBbIX cucteM. MeTobl Ononorndeckoi Hayku. Habmonenue, n3MepeHue, SKCIepruMeHT,
cucrteMarusanus, mertaaHanu3. lloHsThe o 3aBUCHMMOW W HE3aBUCUMOW mepeMeHHOH. llmanupoBanue
skcniepumenTta. [loctaHoBKka W mpoBepka rumote3. Hymeas rumnore3a. [lonstue BBIOOPKH U €€
JOCTOBEPHOCTh. Pa3dpoc B Ouonormueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJYYEHHBIX PE3yIbTaToB.
[IpuunHbl HCKaXXKEHUS! PE3YIbTATOB dKCIIepUMeEHTa. [[oHATHE CTaTUCTUYECKOTO TECTa.

JdeMoHcTpanuu



Tabmuier u cxembl: «OCHOBHBIC IPU3HAKY JKHU3HWY, «bronorndeckune cucrtemMbl», «CBOWCTBA YKHBOM
MaTepumn», «YpOBHU OpraHU3aluy >KMBON IPUPOIbD, «CTPOEHHE KUBOTHON KIETKW», « TKaHU KUBOTHBIX»,
«CuHcTeMBbl OPraHOB YEIIOBEUECKOTo Opranu3May, «buoreonenosy, «buochepay, «MeToapl U3y4eHUsT KUBOU
IIPUPOIBD».

O6opynoBanue: jabopaTopHoe OOOpyIOBaHUE [UIS TPOBEIACHHS HAONIOJICHUHN, W3MEPCHHUIA,
9KCIEPUMEHTOB.

IIpakTnueckas padora «/cnosp30BaHue pa3InYHbIX METOAOB IIPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. Buosnorus KjieTrku

Krnetka — cTpyKTypHO-(QYHKIIMOHATBHAS €IUHUIA XHUBOTO. VICTOpUS OTKPBITUS KIeTKU. PaboThl P.
I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHOM TEOPUH.

MeToapl MOJEKYISAPHOW W KIETOYHOW OHMOJIOTMH: MHKPOCKOMHS, XpomaTtorpadwus, snexTpodopes,
METO/I MEYEHBIX aTOMOB, AU(QepeHIInanbHoe EeHTPUPYrupoBaHue, KyJIbTUBUPOBaHUE KIIETOK. M3yuenue
Quxcuposannvix Kiemok. DNEKTpOHHas MHKpockonus. Kowugokanvnas mukpockonus. Bumanvhoe
(npudsicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuipel 1 cxembl: «CBETOBOM MHKPOCKOI», «INEKTPOHHBIH MHUKpockom», «Mcropus paszButus
METO0/I0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM  MHKPOCKOIN, MHUKPONpEnaparbl  pacTUTEIbHBIX, JKMBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

IpakTHyeckasi padora «/3ydeHne METOIOB KJIETOYHOU Onosoruu (Xpomatorpadus, snexkTpodopes,
muddepennnansaoe neHtpudyruposanue, [1LP)».

Tema 4. XuMuveckasi OpraHu3anms KJIeTKU

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- W yJIbTpaMHUKpOdJIeMeHThl. Boma m e€ posib Kak
pacTBOPUTEIS], peareHTa, y4acTUe B CTPYKTYPUPOBAHUU KJIIETKH, TEIUIOPEryIsiunu. MuHepanbHbIE€ BEIIECTBA
KJIETKHU, UX OHOJIorudecKast poJib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KiIeTKU. buosnornueckue mnonumepsl. benkn. AMHUHOKHCIOTHBIA COCTaB
6enkoB. CTpyKTypbl OenkoBoi Mosiekynbl. [lepBuunas cTpykrypa Oenka, menTuaHas CBS3b. Bropuunas,
TpeTHuHasi, YeTBepTUYHas CTPYKTyphl. Jlenarypamnus. CsoiictBa OenkoB. Kiaccudukanus Oenkos.
buonoruueckue pynxium 6enxoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapu/ipl, AUCaxapuabl, OJIMTOcaXxapuabl U nmoiucaxapuabl. OOIMIMIA MIaH CTPOSHHUS
1 (PU3HKO-XMMHYECKHUE CBOMCTBA YriaeBoA0B. buonornueckue GyHKIMH YTIEBOAOB.

Jlununael. T'wapodunsHo-ruapodoOHbIe cBoiicTBa. Krnaccudukanus nunuaos. Tpuriaumepumisl,
dbochonunuabl, Bocku, crepouasl. buonornueckue GyHkiuu nunuaoB. OOmue cBoicTBa OHOJIOTHYECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CAMO3aMbIKaHHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxneunnossie kucnotsl. IHK n PHK. Crpoenne nyknenHoBsIx kucinoT. Hykneorunst. IIpunHnmn
koMmiiementapHoctu. [lpasuno Yapradda. Crpykrypa IHK — nBoifnas cnmpanb. MecToHaxokaeHHE U
ouonornueckue pyukuu JJHK. Buast PHK. ®ynkiuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B mMojekyine AT®. buonoruueckue GpyHKIUN
AT®. BoccTaHoBieHHBIE IEPEHOCUUKH, UX (QYHKIMH B KIeTKe. [Jpyeue nyknreozuompugochamor (HTD).
CexenupoBanue [IHK. Memoow: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHas Ouonorus: OHOXMMHUYECKMEe U OuOpHU3UYECKHE MCCIEOBAHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl OMOMoOneKyl. Moodenuposanue cmpykmypsl u QyHKYud OUOMONEKYI U UX
Komniekcos. KomnviomepHuiil OU3aiii u opeanuideckuti CuHmes OUOMONEKY U UX HENPUPOOHLIX AHA0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Tlonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Huarpammsl: «PacnpeneneHne XMMHUYECKMX JJIEMEHTOB B HEKHMBOM mpupone», «Pacmpenenenue
XMUMHMUYECKUX DJIEMEHTOB B KUBOU MPUPOIEN.



Tabmuuer u cxemsl: «lleproguueckast TabIUIa XUMHUYECKUX 3JIEMEHTOB», «CTpOoeHHE MOJIEKYJIbI
BoAb», «BemectBa B cocraBe opraHu3mMoBy», «CTpoeHue MOJeKynbl Oenka», «CTpyKTypbl OenKOBOM
MOJIEKYINbD», «CTpOoeHHE MOJIEKYJ YII€BOA0BY», «CTpOeHUE MOJIEKYI JUNUA0BY», «HyKIeMHOBbIE KUCIOTHIY,
«Ctpoenue Mosexyiasl ATO».

ObopynoBanue: XUMUYecKas 1ocyia 1 000pyI0BaHHE.

JlaGopaTopuasi padora «OO0HapyKkeHHE OEITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKIIHIN.

JlabopaTopHas padora «liccienoBaHue HyKJIIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KIETOK Pa3IUYHbIX
OpraHU3MOBY.

Tema 5. CTpoenune u pyHKIMHU KIETKH

Tume! kneToK: dyKapuoTHUyecKast U mpokapruoTudeckas. CTpykTypHO-(pyHKIHOHATBHBIE 00pa30BaHUs
KIIETKU.

Crpoenue mnpokapuoTHueckoi kinetku. Kierounas crtenka Oaktepuil M apxeil. OcoOeHHOCTH
CTpPOEHHS TeTepoTpOo(HON W aBTOTPOPHOM MPOKAPHUOTHUECKUX KIETOK. MecTo M posib MPOKApUOT B
OuoLeHO3aX.

CrpoeHne ¥ (QYHKIMOHMpPOBAHUE dSyKapuoTHueckod kieTku. [lmazmarmueckas MeMOpaHa
(rurazmanemMma). CTpykTypa Imia3MaTHdecKod MeMOpaHbl. TpaHCOPT BEHIECTB uepe3 IUIa3MaTHYECKYHO
MeMOpaHy: naccuBHBIM (nuddys3us, obneruéHHas audQy3us), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIN
aKkTUBHBIN TpaHcropt). [lomynponumnaemocts MeMOpanbl. PaboTa HaTpHii-KanMeBoro Hacoca. DHJIOIMTO3:
MUHOLMTO3, (parounto3. Dx3ommTo3. Kierounas crenka. CTpykTypa M (QYHKUHMH KJIETOYHOM CTEHKHU
pacTeHuii, rpuboB.

Hwurtommazma.  [uroszonb.  [utockener.  JIBmwkeHue  muTOmIasMbl.  OpraHoubl  KJIETKH.
OnHomMeMOpaHHBIE OPraHOWIbl KIETKH: dHAoIIasMarnueckas ceth (DI1C), anmapar ['oibmKu, TU30COMBI,
ux cTpoeHue u QyHKIUHU. B3anMocBs3b 0lHOMEMOpaHHBIX OpraHoMAOB KieTkH. CTpoeHne IpaHyIsipHOTro
petukynyma. Mexanusm nanpasnenus denxos ¢ IIIC. CunTe3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMmOpaH. ['maakuii (arpaHyasipHBIN) SHAOIUIA3MAaTHYEeCKUN peTukyiayMm. CekpeTopHas (QyHKIMs ammapara
TlNombxu. Moougukayua 6eakos 6 annapame Ionvoocu. Copmupoexa benkos 6 annapame I ovodicu.
TpancnopT BelecTB B KieTke. Bakyosu pacTuTenbHbIX KieTOK. Kierounslit cok. Typrop.

[TonyaBTOHOMHBIE OPraHOWBI KIETKU: MUTOXOHJPHUH, TIACTUIBL. [Ipoucxodcoenue MumoxoHopuil u
naacmuod. Cumobuoeenes (K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoenne u (yHKIIMA MHUTOXOHIPUH U
wiactull. [lepBuunblie, BTOpUYHBIE U CIOXKHbBIE TUIACTUABI (DOTOCHHTE3UPYIOMIUX IYKApHOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIGHKOIIACTHI BBICIINX PACTEHUH.

Hemem0Opannbie opranouapl kiaetku CTpoeHue W (QYHKUUU HEMEMOpPaHHBIX OPraHOUIOB KIIETKH.
PuGocomel.  IIpomesicymounvie  ¢hunamenmoi. MuUKpODUIAMEHTBL. AKMuUHO8ble MUKPODUIAMEHMBL.
MpliieyHble KIETKU. AKMuHO8ble KOMHOHEHMbl HeMbluleunblx Kiemok. MukporpyOouku. Kierounsrit
ueHtp. CTpoeHHe U JBUKEHHE KT'YTHUKOB U PeCHHYEK. MUKpOTpyOOUKHu IuToraa3Mel. Llentpuons. benxu,
accoyuuposanHuvle ¢ MUKpoguniamenmamu u muxpompyboukamu. MomopHule denxu.

SAnpo. ObGonouka siapa, XpOMAaTUH, KapHoOIUIa3Ma, SAPBIIKH, UX CTpOoeHHE M (yHKUHMH. SnepHbIi
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PACHONIOKEHUE XPOMOCOM B MHTEp(a3HOM siape. DyXpomamuH u
ecemepoxpomamut. benku XpoMmaThHa — THCTOHBL. Junamuxa sdepHoiu 00010uku 8 mumose. AHoepHviti
Mpancnopm.

Knerounsie BritoueHus. CpaBHHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKapuoT (pacTUTENbHOM,
KUBOTHOM, TpUOHOIN).

JdeMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKapHOTHYECKON KIeTkn», «CTpoeHHe >XMBOTHOM KIIETKHY,
«CTpoeHHE PAaCTUTENBbHON KIETKW», «CTpoeHue MUTOXOHAPUN», «Sapoy, «CTpoeHne NpoKapHOTHYECKON
KIIETKI.

OO6opynoBaHHue: CBETOBOW MHKPOCKOI, MHUKPOIpPENapaThl pPAaCTUTEIbHBIX, >KUBOTHBIX KIETOK,
MUKpOTIpenaparbl 6aKTepHabHBIX KIETOK.



JlabopaTopHasi pabora «/3yueHne cTpOeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHne CBONCTB KIETOYHONH MEMOpaHBI».

JlabopaTopnas pa6ora «/ccnenoBanue mia3Moin3a 1 Jeia3MoiIn3a B PACTUTENBHBIX KIIETKaX.

IIpakTnueckas padora «/3yuyeHue ABM)KEHUS LUTOILIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. OOMeH BellecTB M NpeBpallieHHe JHEPIUH B KJIeTKe

AccUMMWISIIAA U AUCCUMIJISIIIUS — JIBE CTOPOHBI MeTa0oau3Ma. THITBI 0OMEHa BEIIECTB: aBTOTPO(HBIHA
U reTepoTpoHBIA. YdacTHe KUCIOpoaa B 0OMEHHBIX Mpoleccax. DHEPreTHUECKoe 00eCreueHue KISTKH:
npespamenne AT® B oOMeHHBbIX mpoueccax. DPEepMEHTATUBHBIM XapakTep peakuMi KIETOYHOro
MeTtabonmu3zma. DepMeHTHl, MX CTPOCHHE, CBOMCTBa M MexaHu3M JeiictBua. Kodepmentsl. Oriamuus
(epMEeHTOB OT HEOPTaHMYECKHX KaTaau3aTopoB. Bemku-akTuBaTophl W OCNKH-WHTUOUTOPHL. 3aBUCHMOCTD
CKOpOCTH (PepMEHTATUBHBIX PEAKIUN OT PA3IUIHBIX (PAKTOPOB.

[lepBHUHBIN CMHTE3 OPraHUYECKHUX BELIECTB B KiIETKE. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
gomocunmes y oaxmeputi. Ceemocoduparowjue nueMeHmvl U NUSMeHmvl peakyuoHHo2o yenmpa. Poib
XJIOpOIUIacTOB B Tporiecce (ortocuHTe3a. CBeroBas u TeMHOBast ¢a3bl. Pomoovixanue, Cz., Cs. u CAM-
munvl ¢pomocunmesa. IlpoaykTuBHOCTH (poTOoCHHTE3a. BiusHMEe pa3nuyHbBIX (PAKTOPOB Ha CKOPOCTH
¢doTocuHTe3a. 3HaueHue (POTOCUHTESA.

XemocuHre3. PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB: HUTPUQUIMpYIOIIKE  OakTepuw,
xKene300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTepHH. 3HAaUEHUE XEMOCHHTE3a.

AnHarpoOHbIe Opranu3Mbl. Buabl 6pokenus. [IpoxykTel OpokKeHHsI U UX HUCIOJIb30BAHUE YETIOBEKOM.
AHa’poOHBIE MUKPOOPraHU3MbI KaK 00BEKTHl OMOTEXHOJIOTMH U BO30YIUTENN O0JIe3HEH.

AspoOHBIE OpraHu3Mbl. JTallbl dHepreTudeckoro oomMeHa. [loarotoButenbHbd dTam. [ nmkomm3 —
OECKHCIOPOJHOE PACUIETVIEHUE TITFOKO3bI.

buonorudeckoe OKHCIIEHWE, WM KIETOYHOE JpIXxaHue. Pons MHUTOXOHApPHUM B Ipoleccax
Onosnornyeckoro okxucieHus. lluximdeckue peakuuu. OxuciaurenbHoe ¢dochopunupoBanue. Iuepaus
Membpannoco epaduenma npomonos. Cunmez AT®.: paboma npomonnoii ATD-cunmasvl. [IpeumymiecTa
a’poOHOTO TTyTH OOMEHa BEIIECTB Mepea aHadpOoOHBIM. D(PPEKTUBHOCTD SJHEPTETHUESCKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetsr: [Ix. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuemnn,
I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DPoTocHHTE3», «DHEpPreTuueckuii oOMen», «buocunTes Oenkayn, «CtpoeHHe
bepMmeHTa», «XEMOCHHTE3Y.

OO0opynoBaHMe: CBETOBOM MHUKPOCKON, OOOpyHOBaHHE JUIsl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIAPATOB.

JlaGopatopHas padora «/3yueHue KaTaIUTHYECKON aKTUBHOCTH ()epMEHTOB (Ha MpUMepe aMHiIa3bl
WM KaTajuasbl)».

JlaGopatopHas palora «/3ydyeHue ¢GepMEHTAaTUBHOIO pacIlEIUIeHUsl IepoKcHaa BOJOpOJa B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopatopHas padora «CpaBHeHHE IPOLIECCOB (POTOCMHTE3a U XEMOCUHTE3a».

JlaGopatopHas padora «CpaBHEHHE IIPOLIECCOB OPOKEHUS U ABIXaHUSD».

Tema 7. HacnencrBenHass nHGOpManys U pean3anus eé B KJeTKe

Peakuun matpuyHoro cusresa. IIpuHIMI KOMIUIEMEHTAapHOCTH B pEaKLUAX MaTPUYHOIO CUHTE3A.
Peanu3anus HacneacTBeHHOW uHGopMmanuu. ['eHeTHdeckuid KoJ, €ro CBOMCTBa. TpaHCKpHUILUS —
Marpuunblii cuHTe3 PHK. IlpuHuunsl TpaHCKpUIIMU: KOMIUIEMEHTAapHOCTb, AHTUIAPAIIEIBLHOCTD,
acuMMmeTpudHocTb. Cospesanue mampuunwvix PHK 6 sykapuomuueckou knemxe. Hexooupyiowue PHK.

Tpancnsauus u e€ sransl. Yuactue tpancnoptHbix PHK B OnocunTese Oenka. YciaoBus OMOCHHTE3a
6enka. KogupoBanue amuHokucnot. Posib pubocom B GMocuHTE3€e Oemka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanusi TeHoMa y MPOKapHOT M dYKapHuoT.
Perynsmust akTUBHOCTH T'eHOB y mpokapuoT. I'mnoresa omepona (®. XKakoO, XK. Mano). Monekynapnuvie



MeXaHu3Mbl IKCHpeccuu 2eHos y aykapuom. Ponb xpomamuna 6 pecynayuu pabomsi 2enog. Perynsius
0OMEHHBIX IPOLIECCOB B KieTke. KieTounslii romeocTas.

Bupycsl — HekieTouHble (OpMBI KU3HU U 0OiHMraTHble mapa3utbl. CTPOEHUE MPOCTHIX U CIOXKHBIX
BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. JKuznennvii yuxn JHK-cooepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghazcos. Obpamuas mpaHCKpunyus, peeepmasd, uHmezpasd.

Bupycurpie 3aboneBaHust 4denoBeka, XUBOTHBIX, pactenuil. CIIMJ], COVID-19, coumanbubie u
MEJUIMHCKUE MPOOIEMBI.

Buoungopmamuka: unmecpayus u awanuz 6oavwux maccueos («bigdatay) cmpyxkmyphoix
buonocuueckux doannvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvie yHKkyuu 6e1xos.
Cnocobvl docmasku 1ekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. . UBaHOBCKUH.

Tabnuub! u cxembl: «buocunTes 0enkay, «I'eHeTnueckuit Koy, «Bupyce», «bakrepuodaruy.

IIpakTnueckas padora «Co3anue MOJENIN BUPYCay.

Tema 8. /KuzHeHHBIN HUKJI KJIETKU

Knerounslii mukin, ero mepuoasl u perymsnus. Mutepdaza m muto3. OcoOEHHOCTH MPOILIECCOB,
npoTtekalmux B uHTepdasze. Iloaroroska kierku k aeneHuto. IlpecuHTeTnueckuil (MOCTMUTOTUYECKHUIN),
CUHTETUYECKUN U MOCTCUHTETUUECKUH (PEMUTOTUYECKHI) TepHOIbl HHTEP(A3HI.

Marpuunsiii cunte3 JJHK — penmmkanms. [lpunnuner permmmkannu JHK: xommiemeHTapHOCTS,
ITOJTYKOHCEPBATUBHBIM CUHTE3, aHTUNapauienbHocTb. Mexannsm pemmmkaiuun  J[IHK.  Xpomocomsr.
Ctpoenue xpomocoMm. Temomepsl U TeoMepasza. XpOMOCOMHBIN HAOOP KIETKU — KapUOTHUIL. JUTiIouaHbIi 1
rarionIHbIN Ha0OPpBl XpoMOcoM. ["'oMoIorn4HbIe XpoMOCOMBI. [10J10BbIE XPOMOCOMBI.

Jenenne kmetkn — Muto3. CTaguu MHTO3a M IPOUCXOAIIME B HUX IPOLECCHL. THIBI MHUTO3A.
Kaprokunes n nutoknnes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsuus MUTOTHYECKOTO LIMKIIA KIETKU. [IporpaMMupyemas kjaeTouHasi THOesb — anomnTo3.

Knerounoe sapo, xpomocombl, (yHKIMOHaNbHAs TeHOMUKA. Mexanusmel npoaugepayuu,
oughgepenyuposxu, cmapenusi u eubenu kKiemox. «L{ugpposas xiemxay — ououngopmamuuecxkue mooenu
@DYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpauuu

Tabmuipl u cxembl: «OKU3HEHHBIN LUK KIETKW», «MuTto3y», «CtpoeHue XxpoMocomy, «Permukaius
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKA JIyKa.

JlaGoparopHas padora «/3yuyeHre XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHnasi paGora «HabmioneHue MHuTO3a B KIETKAaX KOHYHMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax)y.

Tema 9. Ctpoenne u pyHKIHUM OPraHU3MOB

buonoruueckoe pazHooOpasue opraHu3MoB. OJHOKIETOUHBIE, KOJOHHAIIbHBIE, MHOTOKJIETOYHBIC
OpraHU3MBblI.

Oco0OeHHOCTH CTPOCHHUS U JKU3HENEATEIBHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu,
OJTHOKJIETOYHBIE I'PUOBI, OJHOKJIETOYHBIE BOJIOPOCIIH, APYrue NpoTHcThl. KooHHanbHbIE OpraHu3MBl.

B3aumocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, opraHsl U CUCTEMbI OpraHoB. Opranusm
Kak enuHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEl: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJSIIAL,
OCHOBHas, MexaHHueckas. OCOOEHHOCTHM CTpOeHUs, (QYHKIHMH M pacloyio)KeHUs TKaHed B opraHax
pacTeHui.

TkaHM >KUBOTHBIX W YelloBeKa. THIbI >KMBOTHBIX TKaHEW: SHUTEIHANbHAs, COEIWHUTEIbHA,
MblIIeYHasi, HepBHas. OCOOCHHOCTH CTPOEHUs, PYHKIMHA U pacIoJIOKEHUs] TKaHEH B OpraHax >KMUBOTHBIX U
4eJI0BeKa.



Opraunbl. BereratuBHbie 1 reHEpATUBHBIE OpraHbl pacTeHuit. OpraHbl U CUCTEMbI OPraHOB KUBOTHBIX
1 yenoBeka. DyHKIMY OpraHoB U CUCTEM OPIaHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuit. CkeneTrbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy)XHbII ¥ BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COETUHEHUS KOCTEH.

JIBr>keHne OpraHu3MoB. /[IBHKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOMAHOE, KI'YTHKOBOE,
pecHuyHoe. [IBMyK€HHME MHOTOKJIETOUYHBIX PACTEHHI: TPONMU3MBI M HACTUHU. J[BHIKEHHE MHOTOKJIETOYHBIX
KHUBOTHBIX U YeJIOBEKa: MbIIeyHas cuctema. Peduiekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Intanune opranusmos. llornomenne Bobl, YIIIEKACIOrO ra3a ¥ MAHEPAIbHBIX BEIIECTB PACTCHUSAMU.
[lutanue >XKWUBOTHBIX. BHYTpUIIOJOCTHOE W BHYTPUKIETOYHOE muileBapeHue. llutaHue mNO3BOHOUYHBIX
AKUBOTHBIX. OT/AEBI MUIIEBAPUTENBHOTO TpakTa. [IumeBapurenbHble xenes3sl. [lumeBapurtenbHas cucrema
YEJI0BEKA.

Hpixanue opraHu3moB. Jlpixanue pacteHui. Jlpixanue xKuBOTHBIX. [uddysus razoB uepes
MOBEPXHOCTh KJeTKu. KoxkHoe apixanue. [lpixaTenbHas MOBEpXHOCTh. JKabepHoe M JIETOYHOE JhIXaHUE.
JIpIxaHWe TO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKAa. OBOJIIOLMOHHOE YCIOXHEHHE CTPOEHUS JIErKUX
MMO3BOHOYHBIX >KHMBOTHBIX. JlpIXaTrenpHas cuUcTeMa dYeloBeKa. MeXaHW3M BEHTWISIIUU JIETKUX y TMTHI] U
MJIEKOTIUTAOIMKX. Perymsius npixanus. [[pxatenbHbie 00BEMBI.

TpancnopT BemecTB y OpPraHu3mMoB. TpaHCIOPTHBIE CHCTEMBI pacTEHUH. TpaHCHOPT BEIIECTB Yy
KUBOTHBIX. KpoBeHOoCHass cuctema u e€ opranbl. KpoBeHOCHass CHUCTEMa IO3BOHOYHBIX XHWBOTHBIX M
yenoBeka. Cep/ie, KPOBEHOCHBIE COCY/IbI M KpoBb. Kpyru kpoBooOparieHus. DBOJIIOLUOHHbBIE YCI0KHEHUS
CTpOEHUSI KPOBEHOCHOW CUCTEMbI TIO3BOHOYHBIX KHUBOTHBIX. PaboTa cepua u e€ perynsuus.

Beinenenne y opranuzmoB. Beinenenuwe y pacteHuid. Beiaenenne y kKMBOTHBIX. COKpaTHUTENbHBIE
Bakyosid. Opransl BblieneHus. OuibTpanus, ceKpelus 1 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI pabOThI
opraHoB BblesIeHHs. CBsA3b MOJIOCTH TeJla ¢ KPOBEHOCHOW M BBIJACIMTENIBHOW cHcTeMaMmu. BeineneHue y
MMO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Crpoenue u QpyHkunoHupoBanue Hedpona. OOpa3oBaHue
MOYH Yy YeJIOBEKa.

3ammTa y OpraHuM3MOB. 3aliuTa y OJHOKJICTOYHBIX OpraHu3mMoB. Cropbl OakTEepWil W IMCTHI
NpOCTEUIINX. 3alUTa y MHOTOKJIETOYHBIX pacTeHuil. Kyrukyna. CpencrtBa MacCMBHOM M XMMHYECKOU
3auThl. ODUTOHLIMIBL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NpOWU3BOAHBIC. 3allliTa OpraHu3Ma OT
OosezHeil. MiMMyHHast cuctema 4YeloBeka. KIIETOYHBI W TYMOpPaJbHBIA WMMYHHUTET. BpoXIE€HHBIH U
pHoOpeTEHHBIN crienupuyeckuii UMMyHUTET. Teopus KIoHaIbHO-ceeKTUBHOTO uMmyHuTeta (I1. Dpnux,
®. M. bepuer, C. Tonerara). BocranmurenbHbie OTBEThI OpraHu3MoB. Pojb BpOXJAEHHOTO UMMYHUTETa B
Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUH.

Pazgpaxkumocte U perynauus y OpraHusMoB. Pa3apauMocTh y OJHOKJIETOYHBIX OPraHH3MOB.
Takcucel. Pa3znpaxuMocCTh U peryisiuus y pacreHuil. POCToBble BelecTBa U X 3HAYCHUE.

HepBHas cucrema u peduiekTopHas perynsuus y XUBOTHbIX. HepBHas cucrema u €€ OTHENBI.
OBOJIIOIIMOHHOE YCJIOKHEHHE CTPOCHMUSI HEPBHOM CHCTEMBI Yy >KMBOTHBIX. OTHEIbl TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropnas ayra. besycioBHbie U yCIOBHbBIE peIeKCHI.

['ymMopanbHas perynduus U SHAOKPUHHAs CHUCTEMa XUBOTHBIX U yernoBeka. JKenesbl 3HIOKPUHHOU
CUCTEMBl W UX TOpMOHBI. JlelicTBe TOpMOHOB. B3aMMOCBSI3b HEPBHOM U HHAOKPUHHOW CHUCTEM.
l'unoTtanamo-runoduzapHas cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabnuier u cxembl: «OIHOKIETOYHBIE BOJAOPOCTN», «MHOTOKIETOUHBIE BOAOPOCHH», «bakTepun,
«IIpocreiimuey, «Opranbl ILBETKOBBIX pacTeHHi», «CHUCTeMbl OPraHoB TMO3BOHOYHBIX JKMBOTHBIXY,
«BHyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHu pactenuii», «KopHeBble cuctembl», «CTpoeHHE CTeOsy,
«CTpoeHne JMCTOBOM IUIACTUHKWY», «TKaHM JKUBOTHBIX», «CKkener uyenoBekay, «llumeBapurenbHas
cucteMay, «KpoBeHocHas cucremay, «JlpixaTenbHas cucreMa», «HepBHas cucremay, «Koxay, «MbliieuHas
cucteMay, «BplnenuTenbHas cucremMa», «JHIOKpUHHAA cucTemay, «CTpoeHue MbIIIbD, «MMyHHUTETY,



«KumegnomnonoctHbie», «Cxema MUTaHus pacTeHui», « KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKUBOTHBIXY,
«Crtpoenne tuupe», «CTpoeHHe IIaHapum», «BHyTpeHHee cTpoeHue TOXKIeBOro uepBs», «HepBHas
cucrtema peioy», «HepBHas cucrema nsarymkuy, « HepBHas cuctema mpecMblKaromuxcs», «HepBHas cucrema
ntuiy, «HepBHas cuctema MieKkonuTarImMux», «HepBHas cucrema yenoBekay, «Peduekcy.

OOopynoBaHue:  CBETOBOW  MHKPOCKON,  MHKpOTpEmnapaTrbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MUKpOTIpenapaTbl TKaHEH, pPAKOBHHBI MOJUTFOCKOB, KOJUICKIIMM HACEKOMBIX, WIJIOKOXKHUX, IKUBBIC
IK3EMIUISIPHl KOMHATHBIX PACTEHUH, TepOapUM paCTCHUI Pa3HBIX OT/CIIOB, BIAXKHBIC MTPETapaThl )KUBOTHBIX,
CKEJIETHl TO3BOHOYHBIX, KOJUICKIMH OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YeIOBEKa, 000OpyJOBaHHE IS
JEMOHCTpAIMKA TIOYBEHHOTO W BO3IYITHOTO TMUTAHWS PACTCHHM, pacIleIUICHHs Kpaxmanaa U OeJKOB IOJ
neiictereM (pepMeHTOB, 00OpyIOBaHUE ISl IEMOHCTPAIIMH OTIBITOB MO0 M3MEPEHUIO JKM3HEHHOH EMKOCTH
NETKUX, MEXaHU3Ma JIBIXaTeIbHBIX ABM)KCHHI, MOJICIIA TOJIOBHOTO MO3Ta Pa3JIUNYHBIX )KUBOTHBIX.

JladopaTopHas padora «/I3yueHue TKkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHne TKaHEeW KUBOTHBIX».

JlabopaTopHas padora «/I3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoKeHHe U Pa3BUTHE OPTAaHU3MOB

@®opMBI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yast BETeTaTHBHOE) U TI0JI0Boe. Bupl Gecronoro
Pa3MHOKCHHUSI: IOYKOBAHUE, CIIOPYJIAINS, PparMeHTAIHs, KIOHHPOBAHHE.

[TomoBoe paszmuokenue. I[lomoBbie kneTkH, wWiau rameThl. Meio3. Craguum wmenosa. [loBenenue
xpoMocoM B Mero3e. KpoccrnHrosep. buosmornuecknii cMpIcil Melo3a U MOJOBOTO Iporecca. Meio3 u ero
MECTO B KU3HEHHOM IIMKJIC OPTaHH3MOB.

[Ipem3aponpimeBoe passutue. ['ametoreHe3 y >KMBOTHBIX. [lonoBeie kenespl. OOpa3oBaHue u
pa3BUTHE MOJIOBHIX KiIeToK. Crepmarorenes u oorenes. CTpoeHHe OJIOBIX KIETOK.

OmnonoTBOpeHHe U AMOPUOHAIILHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIMJIOJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

NHnuBuayanpHOE pa3BUTHE OPraHu3MoB (OHTOTEHE3). OMOpHOJIOTHSI — Hayka O pPa3BUTHH
opranu3MoB. Mopgoeenez — oona u3z enasnvix npobrem smopuonocuu. Konyenyus mopgocenos u mooenu
mopgpoeeneza. Ctaguu SMOpHOTeHe3a )KUBOTHBIX (Ha mpuMepe Jiarymkn). Jpoonenue. Tumbl npobiaeHus.
Jlemepmunuposannoe u Hedepmunuposanunoe Opodrenue. bracmyna, munvt oOracmyn. OcoOEHHOCTH
IpoOJieHUsT MIICKOMUTAIOMIMX. 3apoJbllIeBble JIMCTKU (racTpyisiius). 3akiajka OpraHoB M TKaHEW u3
3apOJBIIIEBBIX JIUCTKOB. B3anMHOe BiMAHUE YacTell pa3BUBAIOLIETOCS 3apojpiiia (dMOpHOHANIbHAS
WHIYKLKA). 3akiajka [aHa CTPOEHUs KUBOTHOTO KaK pe3yjbTaT HePAPXUUECKUX B3aUMOJICHCTBUI I€HOB.
Bnusinue Ha 5MOpHOHANIBHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue >xuBoTHBIX. [locTamOpuoHanbHbI mepuoa. Ilpsimoe u Hempsimoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y O€CIIO3BOHOYHBIX W MO3BOHOYHBIX >KMBOTHBIX. bHOJOrMueckoe 3HaueHUe
MPSIMOTO U HEMPSIMOTO Pa3BUTHUS, UX PACIPOCTPAaHEHHE B Mpupoje. THMbl pocTa >KUBOTHBIX. DaKTOPHI
pEerylslMu pocTa >KUBOTHBIX W uenoBeka. CTaauu MOCTIMOPHOHANBHOTO Pa3BUTHUSI y JKUBOTHBIX H
yenoBeka. [leprosl onToreHesa yenoBeka. CTapeHrue u cMepTh Kak OMOJIOTHYECKHE MPOIIECCHI.

Pa3mHokenue u pazsutue pactenuil. ['amerodut u copodut. Meiio3 B KHU3HEHHOM IIUKIIE PACTECHUA.
OO6pazoBanue crop B mporecce Meio3a. ['amerorenes y pacrenuil. OIJIOJOTBOPEHHE U pa3BUTHE
PacCTUTENBHBIX OPraHu3MOB. J[BOWHOE OTUIOJOTBOPEHHUE Y IIBETKOBBIX pacTeHHil. OOpa3oBaHNe U pa3BUTHE
CEMEHH.

MexaHu3MBI PEeTyJsIUU OHTOT€HEe3a Y PACTEHU U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmumer U cxeMbl: «BerertaTuBHOE pa3MHOXKeHHE», «THUMIBI OECcmoiIoro pa3MHOXKEHUS,
«Pa3MHOXKEHHE XJITaMHIIOMOHAIb», «Pa3MHOKeHHE OBrieHb», «Pa3MHOXKeHUE TuApe», «Meio3y,
«Xpomocombl», «l'amertorenes», «CTpoeHHe SHIEKIETKH H cHepMaro3ouaa», «OCHOBHBIE CTaIUH
oHTOTeHe3a», «[Ipsmoe u HempsMoe pa3BuTHe», «Pa3BuTHe Malickoro xyka», «Pa3BuTue capanHdmy,
«Pa3BuTHe nATYmIKMY», «J[BOMHOE OIUJIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHwit», «CTpoeHHe CceMsH



OJIHOJIOJIBHBIX U JBYIOJIbHBIX PAaCTCHUI», «KM3HEHHBIM LHUKJI MOPCKOM KamycTbl», «KHM3HEHHBIN LMK
MXa», «JKM3HEHHBI IHUKJ NATOPOTHUKAY, < KM3HEHHBIA LIUKJ COCHBI.

O6opynoBaHue: CBETOBOH MHKPOCKOI, MUKPOIIPENApaThl SIMIEKICTOK M CIIEPMATO30UI0B, MOJIENb
«I¥Kn pa3sBUTHSA JIATYLIKHAY.

JladopaTopHas padora «/3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax».

IpakTHyeckas padora «BrisgBieHNE MPU3HAKOB CXOJICTBA 3apOIbIIIEH TO3BOHOYHBIX YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXKEHUS BBICIIUX PACTCHUN».

Tema 11. 'eneTnka — HayKa 0 HACJIeICTBEHHOCTH U HU3MEHYUBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W PAa3BUTHSA T€HETHKH Kak Hayku. PabGoter I. Mennens, I. ne ®pwusa, T.
Moprana. Posib oTedecTBeHHBIX YUEHBIX B pa3Butun reHetuku. Padorsr H. K. Konbsiosa, H. M. BaBuiosa,
A. H. benozepckoro, I'. 1. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TOHSTHS W CUMBOJBL. [ OMOJOTHYHBIE XPOMOCOMBI, aJUICJIbHBIC TEHBI,
aTbTEPHATUBHBIC MPU3HAKK, JOMUHAHTHBIA M PELIECCUBHBIN MPU3HAK, TOMO3UTOTa, TE€TEPO3UTOTa, YUCTAs
TUHUS, THOpUAel, TeHoturn, (eHotun. OCHOBHBIE  METOJIbl TE€HETUKH: THUOPHUI0JIOTHYSCKUH,
LATOJIOTUYECKHAN, MOJIEKYJIIPHO-TEHETHUECKH.

JdeMoHcTpanuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. beno3epckui,
I'. JI. Kapnieuenko, FO. A. ®umumuenko, H. B. TumodeeB-PecoBckuii.

Tabmuis! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBbI CKpELTUBAHUS.

JladopaTopHas pabdora «/[po3oduna kak 00bEKT TCHETHIECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeniuBanue. [lepBbiit 3akoH MeHiens — 3aKk0H eIuHO00pa3usi THOPHUIOB MEPBOTO
nokosieHusi. IIpaBuno nomMuHMpoBaHud. BTopoit 3akoH MeHzaens — 3aKOH paclICIUICHUs MPU3HAKOB.
[uTonornyeckue OCHOBBI MOHOTHOPHIHOTO CKpelMBaHus. [ uore3a YuCTOThI raMer.

AHanmuzupyroliee  ckpenuBaHue. [IpomMexyTouHbld  XapakTep HaclenoBaHusa. PaciieruieHue
MIPU3HAKOB IIPH HETIOJIHOM JIOMUHUPOBAHHUU.

JurnbpugHoe ckpeniuBanue. Tpetudt 3akoH MeHIens — 3aKOH HE3aBUCHMOTO HAacJeIOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPHUIHOTO CKPEIMBAHUSI.

CueruieHHoe HacnefoBaHue mnpuszHakoB. Pabotel T. Moprana. CuerieHHOE HacjielOBaHUE TI'€HOB,
HapylLIEHUE CLEIICHUS MEXKly FTeHaMH. XPOMOCOMHAs TEOPUS HACIEICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIN MEXaHU3M OIPEICICHUS 1M0J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHbIil U reTeporaMeTHbI Mois. ['eHeTHueckass CTpyKTypa IOJOBBIX XpomocoM. HacnenoBanue
MIPU3HAKOB, CLEIUICHHBIX C IOJIOM.

I'enotun kak nemnoctHas cucrema. [lneloTponust — MHOXKECTBEHHOE JeHCTBUE reHa. MHOKEeCTBEHHBIN
ajuienusM. BzaumoelictBre HeamenbHbIX TeHOB. KoMimieMenTapHoCcTh. Dnuctas. [loaumepust.

I'eneTnyeckuii KOHTPOJIb Pa3BUTUS PACTCHMM, KUBOTHBIX U YeNOBEKa, a Takxke (PU3UOIOTHUYECKUX
MIPOLIECCOB, MOBEJICHUS U KOTHUTUBHBIX (pyHKIMI. ['eHeTHUeckne MexaHu3Mbl CUMOMOTEHe3a, MEXaHU3Mbl
B3aUMO/JICHCTBUSl «XO3AUH — MApa3uT» U «XO3UH — MHUKPOOHMOM». ['eHeTHyeckue acmeKThl KOHTPOJIA U
W3MEHEHHUS HACJIEICTBEHHOM HH(OPMAILIUK B IOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuupr u cxemsl: «llepBelii u BrOpoil 3akoHbl Mennens», «Tperuit 3akoH Menzaens»,
«AHanu3upymwlee ckpermnBanuey», «Henonnoe nomuanpoBanue», «ClielIeHHOE HAaclleJOBaHUE MPU3HAKOB
y npo3odunsl», «['enetnka nonay, «Kapuotun yenoseka», «Kapuorun npozodunsy, «KapuoTun nTuiisn,
«MHOXKECTBEHHBIN aJUIENIN3M», «B3auMoIeiCTBUE TEHOBY.

O6opynoBaHue: MOJIENb sl JEMOHCTPAIMH 3aKOHOB €TMHOO00pa3us THOPHUIOB TIEPBOTO MOKOJICHUS U
pacuIeIUieHUs] MPU3HAKOB, MOJENb ISl JEMOHCTPALMM 3aKOHA HE3aBUCUMOTO HACJIEAOBaHUS MPHU3HAKOB,
MOJeNb s JAEMOHCTPAallUd  CLEIJIEHHOTO  HAcleJOBaHUsS MPU3HAKOB, CBETOBOM  MHMKPOCKOTI,
MUKpompenapar: «Jpo3odua.



IIpakTuyeckas padora «3yyenue pe3ybTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.
IIpakTuyeckas padora «/3yyenue pe3ynbTaToB JUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(DUIIBI.
Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

B3aumMopelicTBre reHOTHNAa M cpeiasl Nmpu (GOpMHPOBAHUU (GeHOTHIA. VI3MEHYMBOCTH MPH3HAKOB.
KauecTBeHHBIE U KOJIMUECTBEHHBIE IPU3HAKU. BUIbl N3MEHUNBOCTH: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.

MoudukanuoHHas W3MEHYMBOCTh. Poib  cpeasl B (OPMHPOBAHMH — MOAM(DUKAITMOHHON
n3MeHunBoctd. Hopma peakuuu npusHaka. Bapuanuonssiii psa u BapuanuonHas kpusas (B. Moranncen).
CaoiicTBa MOAM(PUKALIMOHHON U3MEHUHUBOCTH.

'enoTunuueckas n3MEeHYUBOCTh. CBOMCTBA TEHOTUITMYECKON U3MEHUYMBOCTU. BUJIbI T€HOTHUITHYECKOM
W3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KoMOuHaTiBHAasT W3MEHYMBOCTh. MeHO3 © TIOJOBOH TPOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHUYMBOCTH. Pojib KOMOWHATMBHOW W3MEHYMBOCTH B CO3JaHMM T'€HETUYECKOTo pa3zHooOpaszus B
npenenax oJHOTO BUA.

MyranuoHHasi U3MEHUYMBOCTb. BUJIbI MyTaluii: reHHble, XPOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHBIE U
WHIYUUpPOBAHHbIE MyTaluu. SnepHble M IUTOIUIa3MaTH4eckue Myranuu. CoMaTHYeCKHE U IOJIOBBIE
Myrtauuu. [TpyunHbl BO3HUKHOBEHUS! MyTallMii. MyTareHsl ¥ UX BIUSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PpsJIOB B HacieAcTBeHHON wu3MmeHunBoctH (H.M.
BasuiioB). BHesinepHast ©13MEHYHBOCTh M HACJI€ICTBEHHOCTb.

Onucenemuka u dNULEHOMUKA, POJIb INUSEHEMUYECKUX haKkmopos 8 HACIe008aAHUU U USMEHYUBOCU
GeHomunuyeckux npusHaKos8 y OpeaHu3Mos.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmuis! u cxembl: «Buasl n3smeHunBoCcTH», «MoudukannoHHas N3MEHYNBOCThY, «KoMOMHAaTHBHAsS
M3MEHYUBOCTHY, «Meto3y, «OmrogoTBopenuey, «leHeTnyeckue 3a00jeBaHUsA dYellOBeKay, «Buapl
MYTaLHi.

OOGopynoBaHue: KXUBbIE U TepOapHbIC SK3EMIUIAPhl KOMHATHBIX PAcCTECHUH, pUCYHKH (doTorpadun)
YKUBOTHBIX C Pa3JIUYHBIMHA BUIAMH U3MEHYUBOCTH.

JladopaTopHas pabGora «lcciemoBaHue 3aKOHOMEPHOCTEH MOIU(MUKAITMOHHOW HW3MEHYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO Psifia U BApUALIMOHHOM KPUBOW.

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uenoBexka. MexayHapoaHass mNporpamMma HCCIEJOBaHUsA TIE€HOMa 4YeloBeka. Meronabl
U3Y4YEeHHUS TEHETUKH YeJIOBeKa: TIeHEallOTMYeCKuil, OJIM3HELOBBIM, IMTOIC€HETUYECKUN, MOMYIISIIIUOHHO-
CTATUCTUYECKUN, MOJEKYJIApHO-TeHEeTHUYeCKUH. COBPEMEHHOE OIpPEJCICHHE T€HOTUIA: MOJHOIM€HOMHOE
CEKBEHUPOBAHUE, TE€HOTUIUpOBaHWE, B TOM uucie c¢ nomoulpto [II[P-ananu3a. HacneacrBeHHbie
3a00JieBaHMs YelOBeKa. [eHHbIe W XpOMOCOMHBIE OOJIe3HH 4YeloBeka. boje3Hu ¢ HaclueaCTBEHHOM
MPEAPACIIOIOKEHHOCThIO. 3HAUEHUE MEIULIMHCKON M€HETUKU B MPEAOTBPALLECHUN U JICUEHUH T€HETUYECKUX
3a0o0yieBaHMIl 4enoBeka. MeauKo-reHeTHuecKoe KOHCynbTupoBaHue. CTBosioBble KieTKH. [loHsTHE
«TEHETHYECKOTO Tpy3a». OTUYECKUE AaCIeKThl HCCIEeNOBAaHUN B OOJNACTH pENAKTUPOBAHHS T€HOMA H
CTBOJIOBBIX KJIETOK.

I'enetnueckue (hakTOPHI MOBBINIEHHONW YYBCTBUTEILHOCTH YETOBEKA K (PU3NYECKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKpYKaroIel cpelpl. ['eHeTnyeckas npeapacioyioKeHHOCTh YEJI0BEKA K ITATOJIOTHSM.

JdeMoHcTpanuu

Tabmumer u  cxembl: «Kapuotun uyenoBeka», «MeToapl U3ydeHUsT TEHETUKH 4YelOBEKay,
«['eneTnueckue 3a00JIeBaHUS YEIOBEKaY.

IIpakTnueckas padora «CocTtaBieHNEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cesiekumnsi OpraHu3MoB

JlomecTukanus U ceneKknus. 3apoXkAeHue CeleKIMM U JoMectukauuu. Yuenue H. . BaBunosa o
IlenTpax NMpOUCXOXKIECHUS U MHOTroOOpa3us KyJIbTYpHBIX pacTeHuil. Poib cenekuuu B CO31aHUM COPTOB



pacTeHUd U MopoJ *KUBOTHBIX. COpT, MOpoJa, MITAMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOM
n3menunBoctd H. 1. BaBunosa, ero 3HaueHue A CENEKLUOHHON padoTHI.

Metoapl ceneKIMOHHON padoThl. MICKyCCTBEHHBIH OTOOp: MAacCOBBIA M WHAWBUAYAJIbHBIA. DTaribl
KOMOUWHAITMOHHOW ceNeKIuu. VcnpITaHne Mpou3BoguTeNel o MOTOMCTBY. OTOOp 1O TEHOTHUITY ¢ TTIOMOIIIBIO
OIICHKHU ()EHOTHUIIA IIOTOMCTBA U OTOOP IO TEHOTHUITY C moMoIbio ananu3a JJHK.

HckyccTBeHHBIN MyTareHe3 KakK METOJ CENCKIMOHHOW paboThl. PanualimoHHBIH M XUMUYECKHIA
MyTareHe3 KaK HCTOYHHK MYTAalMid Yy KyJbTYpHbIX (opMm opranusmoB. lcmonp3oBaHUE T€HOMHOTO
penaxkTupoBaHus U MeToA0B pekoMOuHanTHbIX JJHK mmst momydeHus: ucxomnoro Marepuaia Jiuisi CEIeKIUU.

[Tonyyenue nmonuruionoB. BuyrpuBuaoBas rudpuaun3sanus. bIu3kopoacTBEHHOE CKpellUBaHUE, WU
nHOpuMHT. HepoacTBeHHOE CKpelIuBaHue, Wik ayrOpuauHr. ['eTepo3uc u ero npuduHbl. Vcrnonp3oBanue
rerepo3uca B cenekuuu. Otnanénnas rubpuausanus. [Ipeogonenue Gecryionuss MEKXBUIOBBIX TMOPHIOB.
JlocTrKeHMs CeNeKIUN PaCTEHUN U KUBOTHBIX. «3e1EHasi pesooyusLy.

CoxpaHeHHe U W3YYCHHE T€HETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUW U MX TUKHUX POJUYUEH TS
CO3JaHMSI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. ZM3yuenue, coxpanenue u
ynpasiexue 2eHemudecKuUMu pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX JHCUBOMHBIX 6 UYeAx
VAYUUIEHUS. CYYeCcmBYIOWUX U CO30aHUS HOBbIX NOPOO, NUHULU U KPOCCO8, 8 MOM UUCle C NpUMeHeHueM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCAEO08ANHUL, NEPe008bIX UOel U NePCNeKMUBHBIX MEXHON02UI.

JdeMoHcTpauuu

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypum, I'. /I. Kapneuenko, II. I1. JIykesnenko, b. JI. Actaypos,
H. bopnoyr, JI. K. benses.

Tabmuupl u cxeMbl: «L{eHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3usi KyIbTYPHBIX PAaCTCHUID», «3aKOH
FOMOJIOTHYECKHX PSJOB B HACIEACTBEHHOM W3MEHUMBOCTH», «Meronsl cenekuun», «OTtaanéHHas
rudpuanzanusy, «MyrareHesy.

JlaGoparopHas padora «/3yueHne cCOpToB KyJbTYPHBIX PACTEHUW U MOPOJ JOMAIIHUX KUBOTHBIX).

JlaGoparopHas padora «/3yueHne MEeTOJ0B CEJIEKIIMU PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

JIkekypeust «OCHOBHBIE METOJBI U JIOCTHIKEHUS CENEeKLUHWHM pPACTEeHUH U IKHUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, MJIEMEHHYIO (hepMy, COPTOUCTIBITATENIbHBIM YyUYacTOK, B TEINIMYHOE XO3SHCTBO, B
1abopaTopHI0 arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 CHHTeTHYECKAs OMOJI0T U

OOBeKThI, UCHOJIb3YeMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBbIE KYJIBTYPbl, MUKPOOPTraHU3MBI,
UX XapakTepucTuka. TpaauuuoHHass OUOTEXHOJIOTHSA: XjeOomeueHue, MOJydeHHE KUCIOMOJIOYHBIX
MPOJYKTOB, BHHOAenue. MukpoOuonoruueckuii cunre3. OOBEKTh MHUKPOOHOJIOTMYECKUX TEXHOJIOTHUM.
[IpousBoicTBO OenKa, aMUHOKUCIOT M BATAMHHOB.

Co3naHve TEXHOJOTMH W HHCTPYMEHTOB II€JICHANPABICHHOTO W3MEHEHUS U KOHCTPYMPOBAHUS
T€HOMOB C LIEJIbIO MOJIYYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJIEpPKAILMX HE BCTPEUAIOIINECS B IPUPOJIE
OMOCHHTETHUYECKUE MTyTH.

Knerounas umxeHepus. MeToabl KyIbTypbl KJIETOK M TKaHEH pacTeHHUH M KUBOTHBIX. KprnobaHkH.
Comarnueckass TuOpuau3anus U coMaTHYecKuid smOpuoreHes. Mcmosib30BaHHE TarlsIONIOB B CEIEKIUU
pactenuid. llonyuenue monoxknoHanbHblx anmumen. Mcnonvzoganue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OILIOJOTBOpEHHE. PEKOHCTPYKIMS SHIEKIETOK U KIOHMPOBAHHE
KUBOTHBIX. MeETOJl TpaHCIIAaHTAIUU SIAEP KIETOK. TexHonozuu 0300poeienus, KyIbMUsUpo8aHus u
MUKPOKIIOHATILHO20 PA3ZMHONCEHUSL CEeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHAsi W TEHHas WHXeHepus. VICKyCCTBEHHBII CHHTE3 TI€Ha U KOHCTPYMPOBAHUE
pexomOunanTHbIX JIHK. Co30anue mpanceennvix opeanuzmos. JJocTHREHNs U IEPCHIEKTUBBI XPOMOCOMHOM
Y TeHHOUM MH)KEHEPHU. DKOJIOTUYECKHE U ITUUECKUE TPOOIeMbl TeHHOW WH)XKEHEPHUH.

Menmununckue OuorexHonorun. IloctreHomuas 1wmdpoBas wmeaununa. [II[P-auarHoctuka.
MeTaboOMHBIN aHaNIKU3, TEHOIEHTPUYECKUI aHaIM3 MpOTeoMa YeNOBeKa Ui OLEHKH COCTOSHHS €ro
310poBbs. McIosib30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OuowmkeHepust mis



pa3paboTku (PyHIAMEHTAIbHBIX OCHOB MEAMLUUHCKHX TEXHOJOTHH, CO3JaHUA KOMIUIEKCHBIX TKaHEH
COYETAaHMEM TEXHOJOTHHA TPEXMEpHOro OWONPHUHTHHTA H cKapQoJAMHTAa Ul pEUIeHUs 3ajgad
MEPCOHATU3UPOBAHHON MEIHUIIUHBI.

Co31aHne BEKTOPHBIX BAKIMH C LENbI0 0OecrieueHus] KOMOMHUPOBAHHOM 3aIlUTHI OT BO30yAUTENICH
OPBH, ycraHOBIIeHHE MOJEKYISAPHBIX MexaHu3MoB ¢yHKimonupoBanusi PHK-conmepxkamux BUpycoB,
BBI3BIBAIOIINX 0CO00 OMAacHbIEC 3200JI€BaHNS YEJIOBEKA M )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer u cxembl: «lcmonb30BaHe MHUKPOOPraHW3MOB B MPOMBIIUICHHOM IPOU3BOJICTBEY,
«Knerounas nHxxeHepus», «I eHHas HHKEHEPUI».

JlaGopaTopHasi padora «/3ydeHre 00bEKTOB OMOTEXHOJIOTHIY.

IIpakTnueckas padora «llosyueHrne MOJOUYHOKHUCIIBIX IPOTYKTOBY.

Ikcekypeust  «buorexHonoruss — BaxHeHIIas NPOM3BOAMTENbHAS CHUJAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:kaeHue u pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B OMOJI0TUHN

OpouroronHas Teopust Y. lapsuna. [Ipeanoceuiky BOZHUKHOBEHUS JapBUHU3MA. JKU3Hb U HaydHast
nesrenbHoCTh Y. [lapBrHa.

JBukymue cuiabl 3Bofoudd BuAoB no Y. JlapBuHy (BBICOKas HHTEHCHBHOCTh Pa3MHOKEHHS
OpraHM3MOB, HAacJE€ACTBEHHAsI N3MEHYMBOCTh, OOpPHOA 3a CYIIECTBOBAHUE, ECTECTBEHHBIN U NCKYCCTBEHHBIN
0TOO0D).

Odopmnenue cuntetnueckor Teopun dBomonnu (CTD). HelTtpanbHas Teopusi HSBOJIOIUH.
CoBpemeHHast BOJIIOIMOHHAs OMOJ0THs. 3HaUeHHE SBOJIIOIIMOHHON Teopur B (POPMHUPOBAHUH €CTECTBEHHO-
HAy4YHOM KapTHUHBI MUpAa.

JdemoHcTpauuu

[Toptpetsr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Kiosse, U. dapsun, C. C.
Yetrsepukos, U. U. IlImaneraysen, /. Xongein, . K. benses.

Tabmuubl u cxembl: «Crucrema xuBoi npupoiel (o K. JluaHe)», «JIecTHHIIa )KUBBIX CYIIECTB (110
Jlamapky)», «Mexanusm (opmupoBaHusl NPUCIOCOONICHUM y pacTeHHl M KHUBOTHBIX (rmo Jlamapky)y,
«Kapra-cxema mapmpyra myremectBus Y. Jlapsuna», «Haxomkum Y. JlapBuna», «Popmbl O60pbOBI 3a
cymiecrBoBanue», «llopoabl romybei», «MHoroobpasue KynbTypHbIX (opMm KamycTel», «Ilopojisl
JOMAIlTHUX JKUBOTHBIX», «CxeMa oOpazoBaHus HOBbIX BUIOB (o Y. [lapBuny)», «CxemMa COOTHOIIECHHUS
JBUKYILIAX CUJ 3BOJIIOLMNY, «OCHOBHBIE MOJ0KEHNS CHHTETUYECKOU TEOPUH SBOTIOLUN.

Tema 2. MuKpo3BoIIOLHUS U €€ pe3yJibTaThl

[TonynAuus kak snemMeHTapHas equHuLa 3BOJoUMH. COBPEMEHHBIE METO/Abl OLEHKH T'€HETUYECKOTO
pazHooOpa3usi W CTPYKTypsl momymsuuil. V3MmeHeHune reHodOHIAa MOMYISAIMM Kak 3JIeMEHTapHOe
HBOJIIOIIMOHHOE ABJICEHUE. 3aKOH reHeTrnueckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (HAKTOPHI (IBWKYIIME CHIIbI) 3BOMIONUU. MyTanuoHHbIN mpouecc. KomOuHaTuBHAas
M3MEHYMBOCTb. [Ipeiid reHoB — ciydaiiHble HEHaNpaBIeHHbIE U3MEHEHHs YacTOT ajulelied B MOMYJISIIHSX.
O¢dext ocHoBarens. Ipgexm Oymuinounozo zopaviwka. CHudceHue 2eHemuyecKkozo pazHooopasus:
npuyunsl u creocmsus. Ilpossenenue aghghexma opetigha eeHo8 6 6orbWUX U MATLIX NONYAAYUAX. MUTPALIUU.
W3onsuus nonynauuii: reorpaduueckast (mpocTpaHCTBEHHas ), OMoJiornueckas (penpolyKTUBHAs).

EcrecTBeHHblil 0TOOp — HampaBisooummii ¢axkrop sBostoiu. POpMBI €CTECTBEHHOTO OTOOpA:
JBIDKYLIUHM, CTaOMIU3UPYIOMUH, paspeiBaronii (au3pyntuBHbii). [losoBoit oTOOp. Bo3HMKHOBEeHHE U
IBOJIIOLMS COLIUAJIBHOTO MTOBEEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh  OpPraHU3MOB  Kak  pe3ylbTaT  MHUKPOdIBOJIOUUH.  BO3HHMKHOBeHHE
IPUCTIOCOONEHUH Yy opraHnu3MoB. Apomop¢o3bl U uauoagantanuu. Ilpumepsl mnpucrnocobaeHuit 'y



opranu3MoB: Mopdosiorndeckue, GpU3NOIOTUYECKHE, OMOXUMHUYECKUE, oBeAeHUeCKHe. OTHOCUTEIbHOCTD
MIPUCTIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpa3zoBaHue Kak pe3ylbTaT MUKPOIBOJIONUH. M3omsamms —
KIIo4eBOM  ¢akTop BuaooOpazoBaHus. Ilyth u  cnocoObl  BHI0O0Opa3OBaHMS: — aJuIONATPUUYECKOE
(reorpaduyeckoe), CUMIATPHUECKOE (IKOJIOTHUYECKOE), KMTHOBEHHOEY (TIOIMIUIONAN3ALNS, THOPUAN3ALINA ).
JUINTENbHOCTD ABOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl (GOPMUPOBAHUS OUOJIOTUIECKOTO pa3HOOOpa3usl.

Ponb 3BONIONIMOHHONW OHMOJIOTHH B Pa3pabOTKE HAYYHBIX METOJIOB COXpaHEHUs OnopasHooOpasus.
MuKpOo3BOIIONHUS M KO3BOIIOLUS Mapa3uTOB M UX X031€B. MexaHu3Mbl (OPMUPOBAHUS YCTOMYMBOCTU K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[Hoptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuupl U cxembl: «MyTallMOHHAsT U3MEHUYMBOCTHY, «[lomynsmuonHas cTpykrypa Buma», «Cxema
MpOSsIBJICHUsI 3aKkoHa Xapau—BaitnHOepray, «JIBWKyline CHIIBI SBOIIONUNY», «IKOJIOTHYECKAs W3O0JISIIH
MOMYJISAIUKA ceBaHCKOM (openmy, «I eorpaduueckass U30JSIHS JTUCTBEHHHUIIBI CHOMPCKON W JIMCTBEHHUIIBI
naypckoit», «llomynsunoHHBIE BOJIHBI UYMCICHHOCTHM XUIIHUKOB U JKepTB», «(Cxema aelcTBUs
€CTECTBEHHOT0 0TO0pa», «Dopmbl 6OpHOBI 3a cymiecTBoBaHuEY», «MHIyCTpruanbHbIil MenaHu3my, «KuBbie
uckomnaemeie», «IIoKpoBUTENbCTBEHHAs! OKpacKa >KUBOTHBIX», «lIpenynpexnaronias okpacka >KHUBOTHBIXY,
«Puznonoruueckue agantauuny», «[IpucrnocoOieHHOCT, OPraHu3MOB U €€ OTHOCUTENBHOCTHY, «Kputepun
BUla», «Buabl-aBoiHukn», «CTpykTypa BuAa B mOpupoge», «CrnocoObl BHI000pa30BaHUS,
«['eorpaduueckoe BHI000pa3oBaHuE TPEX BUAOB JIAHABIIIEH», «IKOIOIHUECKOE BUI000pa30BaHUE BHUJIOB
cununy, «llomummonasl pactenuity, «KamyctHo-penedHsiii ruOpum.

Ob6opynoBanue: repbapuu pacTeHUi, KOJUIEKIIMM HAaCEKOMBIX, Yydesia MTHUIl U 3Bepel ¢ mpuMepamu
Pa3IMYHbBIX IPUCTIOCOOICHHM, Yydena MTULl U 3Bepeil pa3HbIX BUIOB, repOapuu pacTeHui OIU3KUX BUIOB,
00pa3oBaBIIMXCS Pa3IMYHBIMHU CIIOCOOAMHU.

JladopaTopHas pa6ora «BrIsBIeHNE U3BMEHUYMBOCTH Y 0COOCH OTHOTO BUIAY.

JladopaTopHas pab6ora «[Ipucmoco6iennst OpraHu3MOB U UX OTHOCUTENbHAS I1EIECO00Pa3HOCThY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUECKOMY KPUTEPHUION.

Tema 3. MakposBoJionus u eé pe3yJabTaTbl

Metonpl  u3ydeHuss MakpodsBoionuH. [laneoHTonoruueckue METOIbl HM3YyYEHHs]  IBOJIIOIHH.
[Tepexonubie popmbl U GUITOTEHETUYECKUE PSJIBI OPraHU3MOB.

buoreorpaduueckue metonasl uszydeHus sBoitouuu. CpaBHeHue (aopel U ¢dayHbl MAaTEpUKOB H
octpoBoB. bruoreorpaduyeckue obnactu 3emiau. Bunbl-oHIEMUKH U PETUKTHI.

OMOpHUOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OIOTHYECKHE  METOAbl  H3Y4YEHHS  DBOJIOLUU.
I'eneTnyeckue MexaHU3MBbI BOJIIOIMU OHTOTE€HE3a U MOSIBIIEHUS SBOJIIOIIMOHHBIX HOBIIECTB. [ OMOIOrMYHBIE
W aHaJOrMuYHble oOpraHbl. PyauMeHTapHble Opranbl W aTaBU3MbL. MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe METOJbl M3ydeHHs HBOJOLUU. ['oMonornynbie reHbl. COBpeMEeHHbIE
METO/IbI MOCTPOEHUS (PUIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOIHS TEHOMOB.

OOme 3aKOHOMEpPHOCTH (MpaBuia) 3BOJOUUM. [lpunyun cmenvr @ynxyui. HeobpaTumocTtsb
IBOJIIOLIMM. AZaNITHBHASI paauanus. HepaBHOMEPHOCTh TEMIIOB HBOJIFOLIHU.

JdeMoHcTpanuu

IToptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I'ekkens.

Tabmuupl u cxembl: «PUIOTEHETUYECKUN DAl JIOMIAIN», «APXEONTEPUKC», «3BEpO3yOble SIIEphbD»,
«Crerouedansr», «Punnodurtsl», «CeMmMeHHblE NaNOPOTHUKWY», «buoreorpapuueckue 30HBI 3eMIIH»,
«petip xonTHHEHTOB», «Penukth», «HadanpHble cTaguu SMOPUOHATBHOTO PA3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTUYHBIE M AHAJIOTMYHBIE OpPraHbl», «PyauMeHTh», «ATaBU3MBDY, «XPOMOCOMHBIE
HaOOpbl 4YeJIoBeKa M IIMMIAH3e», «[J1aBHbIE HampaBieHUs dBoJOLUNY, «OO0ImHe 3aKOHOMEPHOCTH
IBOJIIOLIVM.



O6opynoBanue: KOJUICKIUH, TepOapuu, MYISDKH HCKOMAEMBIX OCTAaTKOB OPraHU3MOB, MYISDKH
TOMOJIOTMUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIM HACEKOMBIX.

Tema 4. IIpoucxoxnenne U pa3BUTHe )KU3HU Ha 3emJie

Hayunble THUIOTE3Bl NMPOMCXOXKACHUS KU3HM Ha 3emisie. AOHoreHe3 u maHcnepmus. JloHaydHbIe
IIPEJICTABJICHUS O 3apOXKICHUM KU3HU (KpeallMoHU3M). I'unores3a noCTOSHHOTO CaMO3apOKICHUS KU3HU U
e€¢ omposepxenue oneitTamu ®. Pemu, JI. Cnamnanuanum, JI. Ilactepa. IlpoucxokaeHue >KU3HM H
acTpOOHOJIOTHSL.

OcHOBHbIE 3Tanbl HEOPraHUYECKOM HBoJtouuu. [lmaHerapHas (reojioruyeckasl) SBOJIIOLMAL.
Xumu4deckasi 3BOJIIONUSA. AOUMOTEHHBIM CHUHTE3 OpPraHMYEeCKUX BellecTB W3 Heopranuueckux. Ombir C.
Mumnepa u I'. FOpu. OGpazoBanue nosmmepoB u3 MoHomepoB. KoanepBarnas runore3a A. M. Onapuna,
runoresa nepBuyHoro OynpoHa J[k. XoisneitHa, renetuueckas runotesa I'. Mémnepa. Pudosumsr (T. Yek) u
runore3a «vupa PHK» V. 'unbepra. ®opmupoBanrie MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Uctopusa 3emnu u Metoibl €€ u3ydeHus. VMckomnaemple opraHu4eckre ocTaTku. ['eoXpoHonorus u eé
MeToabl. OTHocuTenbHass M aOCOJIIOTHas TeOXPOHOJIOTHsA. ['eoXpoHoJOrHyecKass IIKana: BS0HbI, 3PHI,
MEPHUO/IbI, ATIOXH.

HauanpHbie sTansl opranuyeckoi 3Botonuu. [losiBeHrne M SBOJIONUS TIEPBBIX KIETOK. DBOJIOIUS
MeTtabonu3ma. BosHukHOBeHHE mnepBbIX 3kocucTeM. COBpeMeHHblE MUKpPOOHBIE OMOIIEHKH Kak aHaJIoT
nepBbIx Ha 3emie coobmecTB. CTpoMatoauTsl. [IpokaproOTHI M 9YKapHOTHI.

[Ipoucxoxaenue  dykapuoT  (CUMOHMOTeHe3).  OBOJIIOIMOHHOE  MPOUCXOXKJIEHHE  BUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX TIPYNI MHOTOKJIETOYHBIX
OpraHu3MOB.

OcHOBHbBIE ATambl 3BOJIONUM BbICIIUX pacTeHuil. OcHOBHblE apomopdo3bl pacTeHuil. Brixon
pactrenuii Ha cymy. [losBiaeHHe CHOpPOBBIX pAacTEHH W 3aBOe€BaHUE MMM CylIdM. CEMEHHbIE pPACTECHHS.
[IpoucxoxaeHrne HBETKOBBIX PACTEHHIA.

OcCHOBHBIE ATambl 3BOJIOLUUU KUBOTHOrO Mupa. OcHOBHBIE apoMop(do3bl KMBOTHBIX. Bennckas
(dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBbie XOp/IOBBIC KUBOTHBIC. JKU3HBL B
BOJIe. DBOJIIOIMS  TMO3BOHOYHBIX. IIpomcxokmenne ampubuii wu  pentunuii.  [IpoucxoxaeHue
MJeKONHUTamUX W nTtul. [lpuHnoun kmodeBoro apomopdo3a. OcBoeHHe OECHO3BOHOYHBIMU U
[103BOHOYHBIMU KMBOTHBIMHU CYIIU.

PazBuTure xu3HM Ha 3emiie IO 3paM M IepuoJaM: apXeu, IpoTEePO30il, MManeo30i, Me30301, KaitHO30M.
OOmiast xapakTepuCTUKa KiIUMaTa W Teosiormueckux mpoueccoB. [losiBieHne u paciBeT XapaKTEepHBIX
OpraHu3MoB. YTiieoOpa3oBaHUE: €T0 YCIOBUS U BIMSHUE HA Ta30BbIil cOCTaB aTMOCHEPHI.

MaccoBble BBIMHPAaHUSI — 3KOJOTHYECKHE KPHU3UCHI Ipouwioro. [IpuumHBI M caeAcTBUsS MacCOBBIX
BoiMupaHuid. COBpEeMEHHBI HKOJOTMYECKUH KpHU3UC, ero ocobeHHoctu. Ilpobrmema coxpaneHus
O6uopazHooOpasus Ha 3emiie.

CoBpemeHHast cuctema opraHudeckoro mupa. [IpuHnunel knaccuukanuu opranu3MoB. OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Penu, JI. Cnamnannanu, JI. I1acrep, Y. . Meunukos, A. U. Onapun, [[x. Xonaeiin, I
Ménnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombiTa @. Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHHIO
camo3apokieHus xku3Hm», «Cxema onbita C. Muiepa, I'. FOpu», «OT1anbel HEOpraHNYECKOW 3BOIOLUMY,
«['eoxpoHosiornyeckas mkanay, «HadampHble 3Tanbl OpraHMYecKoi sBoJrOLUN», «Cxema oOpa3oBaHUS
YKapHOT NyTéM cumOuoreHesa», «Cucrema >XKUBOM Npupoasl», «CTpoeHHe BUpYyca», «ApoMopdo3bl
pactenuit», «Punnopurs», «OTHOKIETOYHBIE BOJOPOCIH», «MHOTOKJIETOYHBIE BOJOPOCIH», «MXn»,
«[larmopoTHukn», «l'onoceMeHHbIE pacTeHUs», «OpraHbl LBETKOBBIX pacTeHH», «Cxema pa3BUTHSA
KHUBOTHOTO MHpa», «ApomMopdo3bl KHUBOTHBIX», «lIpocteiimue», «Kumeunomnonoctueie», «llmockue
4epBU», «YnenucroHoruey, «Pb10BY, «3eMHOBOJIHBIEY, «IIpecMbIkaromuecs», «ITune,
«Mnekonuraronuey, «Pa3Burue XKU3HU B apXeHUCKON dpe», «Pa3BuUTHE XU3HU B IIPOTEPO3OMCKOU 3per,



«Pa3BuTHE XU3HU B NAJICO30MCKOU dpe», «Pa3BUTHE JKU3HU B ME3030MCKOM 3pe», «Pa3sBuTHE XKU3HHU B
KaliHO30MCKOH 3pe», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPa».

Ob6opynoBanue: repOapuu pacTEHHUH PpaA3IMYHBIX OTJIEJIOB, KOJUICKIIMM HACEKOMBIX, BIIa)KHBIC
IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN UTJIOKOKUX, CKEJIEThI [I03BOHOYHBIX KUBOTHBIX,
yyyeja NTUL U 3BEpPEH, KOJUIEKIMU OKAMEHEJOCTEH, IOJIE3HBIX HCKONAEMBbIX, MYJSKU OPraHUYEeCKHX
OCTAaTKOB OPraHU3MOB.

Bupryanbnasa jgaGopatopHas padora «MonenupoBanue omneitoB Mumiepa—tOpu no usydeHuro
aOMOTEHHOT0 CHHTE3a OPraHMYECKUX COCAMHEHUH B IEPBUYHOM aTMocheper.

JladopaTopHas padora «/3ydeHne u orrMcanne UCKOMAEMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydeHne 0coOEHHOCTEH CTPOCHUS PACTECHUN PA3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3ydenne ocoOEHHOCTEH CTPOCHHS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJI0TUU. METOo/1bI aHTPOIIOJIOT UH.

CraHoBJeHHE MPEACTABIECHUIN O MIPOUCXOXKICHUN YesloBeKa. Penurnosusie Bo33pennsa. CoBpeMeHHbIe
Hay4yHbI€ TEOPUH.

CxonacTBO 4yenoBeKa € JKUBOTHBIMU. CHCTeMaTH4ecKoe TMoJokeHHe uenoBeka. CBHIETeNbCcTBA
CXOJICTBA YEJOBEKAa C YXUBOTHBIMHU: CPaBHUTEIbHO-MOP(OJIOTUYECKUE, IMOPUOJIOTUYECKHE, (PU3UO0JIOTO-
Oouoxumuueckue, mnopeneHuyeckre. OTIMYMS 4YelloBeKa OT >KUBOTHBIX. [IpAMOXOKIEHHME M KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAIIBHOM CHCTEMBI.

JBuxkymue cuibl (pakTopbl) aHTpomoreHesa: Ouosoruueckue, conuanbHble. COOTHOLIEHHE
OMOJIOTUUECKHX U COIMATBHBIX (DaKTOPOB B aHTPOITOTCHE3E.

OcHOBHBIE CTaJIUU aHTpOIOreHe3a. PaHHUe 4enoBekooOpa3Hble 00e3bsiHbI (MPOKOHCYIBI) U paHHUE
HNOHIU/bI — OOIIME MPENKHU YeT0BEKOOOpPa3HbIX 00€3bsH U JIOAEH. ABCTPAJIONUTEKH — JBYHOTHE MPEIKU
monaei. YemoBek yMenblid, IEPBbI€ U3TOTOBICHUS OpyAui Tpyaa. YenoBek MpAMOXOASIIUN U MEPBbIA BBIXO/T
monet 3a npenensl Appuku. YemoBek reipaenb0eprekuii — o0l Ipe1ok HeaHIepTaIbCKOTO YeloBeKa U
YyeoBeKa pa3yMHOTO. UenoBeK HeaHIepTalbCKUU KaK BUJ JIOJIEH XOJIOJHOTO KiIuMaTa. YeloBeK pasyMHbIN
COBPEMEHHOI0 THWIIA, JICHUCOBCKUN 4YEJIOBEK, OCBOEHHME KOHTHMHEHTOB 3a npenenamMu AQpukH.
[TaneoreneTrka u NajaeoreHOMHUKA.

DOBoIOLUS COBPEMEHHOI0 yenoBeka. EcrecTBeHHbI 0TOOp B MOMYSIANMIX YesnoBeka. MyTallMOHHBIN
npouecc ¥ noaumopdusm. IlonynsaunoHHble BOJHBI, Apei¢ reHoB, MUrpanus U «3(p(eKT OCHOBaTeNsd» B
MOIYJISILMSIX COBPEMEHHOTI'O Y€JI0BEKa.

Yenoseueckue pacel. I[lonsatue o pace. bonbline pacel: eBporneouaHas (eBpasuiickas), aBCcTpajo-
HerpouHas (PKBaTopuaibHas), MOHIOJOUIHAsA (Aa3MaTCKO-aMepHKaHCKas). Bpems u myrtu pacceneHus
4yeloBeka 1o IuiaHete. EauHCcTBO  yenoBeueckux pac. HaydHas HeECOCTOATENBHOCTb — pacu3Ma.
ITpucnocoOaeHHOCTh YelnoBeKa K pPasHbIM YCIOBUSAM OKpYXarolle cpeabl. BiusHue reorpaduueckoit
cpeabl 1 apeiida reHoB Ha MOP(HOIIOTHIO U (PU3HOJIOTHIO YeIOBEKa.

MeXIMCUUIUIMHApHbIE MeTOAbl B (pu3nueckoil (OMOJIOrMYECKO) aHTPONOJOIMH. DBOJIOLMOHHAS
AHTPOIIOJIOTHUS U NAJICOAHTPOIIOJIOTUS YEIOBEUECKUX MOMYIALui. bruoconuanbHble NCCIIe0BaHNs IPUPOIbI
yenoBeka. VccienoBaHue KO3BOIIOIMN OUOJIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

Ioprpersr: Y. dapsun, JI. JIuxu, . 5. Porunckuii, M. M. I'epacumos.

Tabnuupl u cxembl: «MeToapl aHTpONONOrun», «I'0J0BHONW MO3r yenoBeka», «HenoBekooOpa3Hble
00e3bsiHbl, «CKeleT 4YenoBeKa W CKeJleT IMMMaH3e», «PyIuMMEHThl M aTaBU3MbD», «/IBHXKYyIHME CHIIBI
aHTPOIIOTEHE3a», «DBOJIIOIMOHHOE IPEBO YEIOBEKa», «ABCTPAJIONMUTEK», «HemoBek ymenslit», «Hemosek
npsamoxoaauuiny, «Jlenncosckuil uenosexk» «Heanaepranbuby, «KpomanboHubs», «lIpenkn demoBekay,
«OTarbl 3BOJIIOLINYU YEJIOBEKaY, «Packl uenoBeKay.

ObopynoBaHue: MyISKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUaIbHOM KyJIbTYphl IMPEAKOB YEIOBEKa,
penponykuuu (dororpaguu) KapTuH ¢ MUQPOIOTUYECKUMU U OHONEHCKUMHU CIOKETaMH IPOUCXOXKJICHHS
yenoBeka, (ororpaduu HaXOJOK HMCKONAeMbIX OCTATKOB YEJIOBEKAa, CKEJET YesloBeKa, MOJeNb ueperna



YelloBeKa W dYeperna MIMMIIaH3e, MOJCNb KHCTH YeJIOBeKa M KHUCTH NIMMITaH3€, MOJETH TOpca IMPEIKOB
4eJI0BeKa.

JlagopaTopuasi padora «/3yueHne 0OCOOCHHOCTEH CTPOCHHUS CKelieTa 4YENOBEKa, CBSI3aHHBIX C
MPSMOXOKICHUEM.

IIpakTnyeckas pa6ora «/3ydeHne SKOJIOTHUSCKUX ATANTAIHIA YEIOBEKAY.

Tema 6. Jkoj10rHs — HAYKA 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB U HAJOPraHU3MEHHBIX CHCTEM C
OKpY:KamolIei cpeaoi

3apokaeHue W pa3BuThe 3KoJjioruu B Tpymax A. I'ymbombnara, K. ®@. Pynee, H. A. CeBeprona, D.
I'exkens, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3agaun sxosnoruu. CBsi3b 9KOJIOTUU C APYTUMHU HayKaMU.

Metonpl  skosioruu. IloneBble HaOmOAEHUS. OKCIEPUMEHTHI B  3KOJOTMHU: IPUPOJHBIE WU
naboparopable. MoJeIMpoBaHUE B OKOJOTUH. MOHHUTOPHHT OKPYXAIOMICH Cpelbl: JIOKAJIbHBIMU,
pEruoHANIbHBIN U TJI00ATBHBIN.

3HaueHue HKOJIOTMUECKUX 3HAHUH Ui YeloBeKa. DKOJIOTHYECKOe MUPOBO33pEHUE KaK OCHOBA CBA3EH
geroBedecTBa ¢ Mpupoaoid. DopMHUpOBaHUE 3KOJIOTHYECKOW KYJIBTYPBI M DKOJIOTHYECKOW TPaMOTHOCTH
HacCeJIeHUSI.

JdeMoHcTpanuu

[Hoptpetsl: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuos, J. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuuber u cxembl: «Pazgensr  skomorum», «Metoasl dSKoJorum», «CxemMa MOHUTOpPUHTA
OKpY)KarOILIEn Cpesibl».

JlaGoparopHas padora «/3yueHne MeTOJ0B SKOJIOTHUYECKUX UCCIETOBAHUIN.

Tema 7. OpranusmMsl U cpea 0OMTaAHUA

Oxosiornueckre (aKTOpbl W 3aKOHOMEPHOCTH UX JAeucTBusA. Kiaccuduramus >SKOJOTHYECKUX
(dakTopoB: abwoThueckue, OWMOTHYECKHE, aHTpomoreHHeie. OOIMEe 3aKOHOMEPHOCTH  JICUCTBUS
skojornueckux ¢akropoB. I[IpaBumo wmmammyma (K. Impenrens, FO. JIubOux). TomepaHTHOCTS.
OBpUOUOHTHBIC ¥ CTCHOOMOHTHBIC OPTaHU3MBI.

AoGuoTtndeckue (akropbl. CBET Kak 3KkoJiorruueckuil haktop. JlelcTBHEe pa3HbIX Y9aCTKOB COJTHEUHOTO
CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHE TPYNIbl PAaCTeHUH M JKUBOTHBIX IO OTHOIIEHUIO K CBETY.
CurnanbHas poib cBeta. DoTonepruoausm.

Temnepatypa kak odkojiorudeckudt  daxrtop. JlelicTBue TemmepaTypbl Ha  OpraHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAaHU3MBI.

Bnaxnocte kak skojorumueckuit ¢akrop. Ilpucnocobnenuss pacTeHuil K MOAJIEPKaHUIO BOJHOTO
6ananca. Knaccudukanusi pacteHuil mo oTHOIIEHUIO K Boje. [IpucrnocobneHus: )KUBOTHBIX K U3MEHEHHIO
BOJTHOTO PEKMMA.

Cpenbl 06UTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/IyIITHAS, TIOUYBEHHAs1, [IyOMHHAs MMOANOYBEHHAs,
BHyTpUOpraHu3MeHHasi. OU3NKO-XUMHUYECKUEe 0COOEHHOCTU cpell oOuTaHusi opranu3moB. [Ipucnocobnenus
OpPraHU3MOB K JKU3HH B Pa3HBIX Cpefax.

buonornueckue putmbl. BHemnnme u BHyTpeHHHE pUTMBL. CyTO4YHBIE U TOJUYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HH.

XKuznennsie dopmbl opranuzMoB. [lonstue o xusHeHHOU (opme. JKuzHeHHBbIE (OPMBI pacTEHUIl:
JiepeBbsi, KYCTapHUKH, KyCTapHUYKHA, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (HOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS M 00pa3a KU3HU.

buotnueckne ¢dakrtopel. Bumel OMOTHYECKMX B3aUMOJEHUCTBUN: KOHKYPEHIIHS, XWUITHUYECTBO,
cumbuo3 u ero Qopmbl. [lapasutusm, koomeparus, MyTyalau3M, KOMMEHCATU3M (KBapTHPAHTCTBO,
HaxneOHnuecTBO). Hetpoduueckue B3aumoneicTBus (Tonuueckue, popudeckue, Gpadpuueckue). 3HaueHHe
OMOTHYECKMX B3aUMOJEUCTBUN ISl CYIIECTBOBAHUS OPraHM3MOB B cpeae oOutanus. [IpuHIun
KOHKYPEHTHOTO UCKIIOYCHHUS.

JdeMoHcTpanuu

Tabnuier U cxembl: «konorudeckue ¢GakTopb», «CBETOBON CHEKTP», «IKOJOTUYECKHUE TPYIIIBI
KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TemIOKpOBHBIC >XUBOTHBIEY», «XOJOTHOKPOBHBIE >KUBOTHBIEY,



«DU3HONOTHYECKHUE aIalTAIlUU )KUBOTHBIX», «Cpeapl OOUTaHMS OPraHU3MOBY, «BUOIOTHUYECKUE PUTMBI»,
«Kuznennbie GopMbl pacTeHui», «Ku3HeHHbIE (HOPMBI JKUBOTHBIX», «IKOCHCTEMA IHMPOKOIMCTBEHHOTO
nmeca», «JkocuctemMa XBoWHoro Jeca», «llenmu mnwuranusy, «XumHu4ectBo», «llapazutuzmy,
«Konkypennusny, «CumoOnos», «KommeHncamuzm».

O6opynoBanue: TepOapuu pPacTCHHW W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO Pa3IUYHBIX
IKOJIOTHYECKUX (AaKTOPOB, TepOapuu CBETONIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHHIA,
CBETOJIFOOMBEIC, TCHEIIOOMBHIC W TCHEBBIHOCIHMBBIC KOMHATHBIC PACTCHHSI, TepOapuu M  KOJUICKIIUU
TEIUTOTIOOUBBIX, 3UIMOCTOHKHX, MOPO30yCTOMYUBBIX PACTEHUH, Yydelia NTHII U 3Bepel, repOapuu pacTeHUH,
OTHOCSIIHMXCS K THrpoduram, kcepoduram, Me3outaM, KOMHATHBIC PACTECHUS JAHHBIX TPYII, KOJUICKIIUU
KUBOTHBIX, OOMTAIOMINX B PAa3HBIX Cpelax, repOapuy M KOJUICKIIMH PACTCHHUH M JKMBOTHBIX, 00JIa/Iat0InuX
YepTaMH MPUCIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HU, TepOapruu U KOJIIEKIIMH PACTEHUN
U SKUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (OpPM, KOJUICKIIUM >KHUBOTHBIX, YUYACTBYIOIIUX B Pa3IUYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pa6ora «BpisiBIeHrEe TPUCTIOCOOICHUI OPraHU3MOB K BIIMSTHUIO CBETAY.

JlabopaTopHas pa6ora «BblsiBlieHHE MpUcocoOIeHNI OPraHu3MOB K BIUSHUIO TEMIIEPATYPhD».

JlabopaTopHas paboTra «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PA3HBIX MECT OOUTAHUSY.

Tema 8. Dxoj10rust BUAOB U NOIMYJISAIUI

DKOJIOTHYECKHE XapaKTepUCTUKH momyasinuu. [lomynsmuss kak OwoJsiormdeckass cucrema. Pomb
HEOJHOPOJHOCTU Cpenbl, (PU3NYECKUX OaphepoB M OCOOCHHOCTEW OWOJOTHHM BHJIOB B (OPMHPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYPHI momylisiiuii. OCHOBHBIEC TTOKA3aTeNIM MOMYJISIUHA: YACIEHHOCTD, TUIOTHOCTD,
BO3pACTHAS | MOJIOBAsi CTPYKTYPa, POKIaeMOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAIIHSL.

DKoJyiorrueckas CTpykrypa nomyssiiuu. OreHka YUCICeHHOCTH MOMyJsaiun. J{nHaMyuKa mOmyNIsiuu 1
e€ perymsiuus. buotumdeckuil moteHumMan nomynsuuMyd. MojaenupoBaHuE AMHAMHUKKA nomyisuuu. Kpusble
pocTa 4YHUCIEHHOCTH nomyisuuu. KpuBble BbDKMBaHMS. Perynsuus 4YHCIEHHOCTHM MNOMYJSILUI: pOJib
(akTOpOB, 3aBHUCAIIUX W HE 3aBUCAIIUMX OT IUIOTHOCTH. ODKOJIOTWYECKHe cTpaterud BujpoB (- m K-
CTpaTeTHH).

[Tonarue 06 sKkojormyeckod Humie Buaa. Mecroobutanwe. MHOTOMEpHass MOJETh JKOJOTHYECKON
Hui J[x. M. XatunHcona. PazMepsl sxkonorndeckoi Huiu. [loTeHmansHas u peaqin3oBaHHAs HULIY.

Bun xak cucrema nomymsanuii. Apeanbl BUIOB. Buabl M MX )KM3HEHHBIE CTPaTErnU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALINI )KMBOTHBIX. broJlornueckre MHBa3uu 4yKepOoIHbIX BUIOB.

JdemoHcTpauuu

[Toptpert: Jx. M. XaTyuHCOH.

Tabnuiel 1 cxeMbl: « IKOJOTHYECKHE XapaKTEPUCTUKU NOMynsuny, «I[IpocTtpaHcTBEHHAs CTPYKTypa
nonyasauun», «Bo3pacTHele nupamuAbl nonyaAuun», «CKOPOCTh 3acelieHHsl MOBEPXHOCTH 3eMIIU
Pa3NUYHBIMA OpraHu3Mammny, «Moaens skosorudeckot Humm Jx. M. XaTyuHcoHay.

O6opynoBanue: repOapuu pacTeHUM, KOJIJICKIIUU KUBOTHBIX.

JlabopaTopnas pa6ora «I[IpucnocobneHusi ceMsiH paCTeHHI K pacCeeHUIO.

Tema 9. IK0JIOTHA COOOIIECTB. JKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoiieHos u ero cTpykrypa. CBsizu MeXa1y OpraHu3MamMu B OHOLIEHO3E.

OkocuctemMa kKak oTkpeitas cuctema (A. JIx. Tencnu). dyHKIMOHaANbHBIE OJIOKH OPraHU3MOB B
9KOCUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, penyleHThl. Tpoduyeckue ypoBHU. Tpoduueckue 1enu U CeTu.
Abuotnueckue 010ku 3kocucteM. [1ouBbI U MBI B 3KOcHcTeMaX. KpyroBopoT BelIecTB U MOTOK SHEPTUU B
JKOCHUCTEME.

OcHOBHBIE TOKa3aTeNu 3KOCHCTEMBbl. buoMacca M MpoAyKIHs. DKOJOTMYECKHE NMUpaMUIbl YHCED,
OMOMACCHI U DHEPTHH.

Junamurxa  sxocucmem. Kamacmpoghuueckue nepecmpotiku. @nykmyayuu. HampaBrneHHBIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUYHBICE W BTOPHYHBIE CYKIIECCUU W HMX MPHUYUHBI.



AHTpOTIOTeHHBIE BO3ACUCTBHS Ha cykueccuu. KimmakcHoe coobmiectBo. bropasHooOpasue u THOJTHOTa
KpyroBOpPOTa BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHble S3KOCUCTEMBI. JKOCUCHEMbL 03€P U peK. DKOCUCTEMbl MOpell U OKeaHo8. IKOCUCHeMbl
MYHOp, J1eco8, cmenet, NyCMblHb.

AHTpOIIOTE€HHBIE 3KOCHUCTEMBI. ArposKocucTeMa. ATpolieH03. Pa3nuuus Mexay aHTpPOIOT€HHBIMU U
IIPUPOIHBIMHU 3KOCHUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. loponckas ¢uopa u  ¢ayHa.
CunaHTpOnUM3anusi TopoJcKol (ayHbl. BHOJIOrMYEcCKOe W XO3SMCTBEHHOE 3HAUYEHUE arpod3KOCHCTEM H
ypOO3IKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aWMOJICHCTBHI OpPraHW3MOB B JKOCHUCTeMax. Poib
KACKaoH020 3(pgexma u udos-30upuxamopos (Kuouesblx 6udos) 6 QYHKYUOHUPOBAHUU IKOCUCHEM.
[lepeHoc sHEpruM U BEIIECTB MEXKAY CMEXHBIMU SIKOCUCTEMAMH. Y CTOMYMBOCTDh OPraHU3MOB, MOMYJISILIUHA U
9KOCHCTEM B YCIOBHUSAX €CTECTBEHHBIX M AHTPOTIOT€HHBIX BO3JCHCTBHIA.

Mexanuzmbl 8030eticmeus 3a2pA3HeHUll PA3HLIX MUNO08 HA CYOOP2AHUBZMEHHOM, Op2aHU3MEHHOM,
NONYNIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO2O0 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTo0J10Tusl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMIOT€HHBIX 3KOCHCTEM.

JdeMoHcTpanuu

[Toptper: A. Ix. Tencmu.

Tabmuer u  cxembl: «CTpykTypa OuoneHo3a», «DKOCHCTEMa IIUPOKOJIMCTBEHHOTO JIecay,
«9KocucTEMa XBOMHOIO Jieca», «DyHKIIMOHAIbHBIE T'PYNIBI OPraHU3MOB B 3KocucTeMe», «KpyroBopor
BEIIECTB B dKocucremey, «Llenu nutanus (macTOUIIHAs, AETPUTHASA)Y, « IKOJOTHYECKas: MUPaMUJIa YHCE,
«DKoJyiornyeckas nupamuga Ouomacchbl», «KoJoruyeckas nupamua sHeprum», «O0pazoBanue 6010Tay,
«llepBuuHas cykueccus», «BoccTaHoBlIeHHE Jeca MOCEe Moxapa», «IKOCUCTEMA 03€pay, «ATrpOLEHO3Y,
«KpyroBopoT BeliecTB U IOTOK SHEPTHH B arporieHo3e», «IIpumepsl ypOoskocucTemy.

OGopynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydeja ITHUIl W 3Beped, repdbapuu
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENb SKOCHUCTEMBI.

IIpakTHyeckasi padora «M3yueHne u onucanne ypoo3KOCHCTEMBIY.

JladopaTopHas padora «/3ydeHue pazHOOOpa3Wsi MEIKHX MOYBEHHBIX UYICHHCTOHOTUX B Pa3HBIX
HKOCUCTEMAX.

IKCKypeust «IKCKypcHsi B THIUYHBIN OHoreoieHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CYXOA0JIbHBIN
WJTU TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeus «IKCKypCUs B arpodKOCUCTEMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocdepa — riodanbHas IkocucreMa

buocdepa — oOmermnanerapHas o0ojouyka 3emid, Tie CYHIECTBYEeT WJIHM CYIIECTBOBala KHU3Hb.
Pa3Butne npexncraBnenuit o Ouochepe B Tpymax . 3rocca. Yuenue B. U. Bepnaackoro o Gmocdepe.
Ob6nactu 6uocdeps! u e€ cocras. JKuoe BelecTBO OMocdepsl U ero GyHKIINH.

3aKOHOMEPHOCTH  cyliecTBoBaHus Ouoceprl. OcobeHHocTH Ouocdepsl Kak TIII0OATBHOU
sKocucTeMbl. JluHamuueckoe paBHoBecue B 6rochepe. KpyroBopoTsl BeliecTB U OMOr€OXMMUYECKHE [TUKITBI
(yrnepona, a3ora). PurmuuHocTh siBneHuit B Ouocdepe.

3oHanbHOCTh Onocgepsl. [lonstTne o 6mome. OcHOBHBIE OMOMBI CyIIM: TYHJApa, XBOIHBIE Jeca,
CMEIIAHHBIE U HIMPOKOJINCTBEHHBIE JIECA, CTENH, CaBaHHBI, IyCTBIHH, TPOIIMYECKHE JIECA, BBICOKOTOPBS.
Knumat, pacTUTeNnbHbIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 (yHKLHUS )KUBBIX CHCTEM, OIIEHKa X PECYPCHOI0 MOTEHIMAaIa U OMOCHEPHBIX (PYHKIIHIA.

JdeMoHcTpanuu

IToprpetsl: B. 1. Bepnanckuii, 3. 3rocc.

Tabnuuer u cxemsl: «I'eocdepsr 3emun», «KpyroBopoT azoTa B npupoje», «KpyroBopor yriepona B
npupoje», «KpyroBopoT kuciopojga B npupoze», «KpyroBopor Boasl B mpupoze», «OCHOBHbIE OHOMBI
cymm», «Knumarundeckue nosica 3emnu», «Tynapay, «Taiiray, «Cmemannsiil necy, «[LInpokoIncTBEHHBIH
necy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponudeckuil gecy.



O6opynoBanue: repOapuu pacTeHU Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek u OKpYyxkaomas cpeaa

DKOJIOTUYECKHE KPU3KUChI W WX MNpUYuHBL. Bo3neiictBue uenoBeka Ha Ouocdepy. 3arpszHeHue
BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsisHeHUe BOAHOM cpebl. OxpaHa BOJIHBIX pecypcoB. Paspymienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kiumMara.

AHTpOTIOTEHHOE BO3JICUCTBUE HA PACTUTEIBHBIA W KUBOTHBIM Mup. OxpaHa pacTUTEIBHOTO U
XKUBOTHOTO Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl npupoabl. Kpacuble kuuru. Oco0o oxpaHsieMmble
npupoanbie Teppuropun (OOIIT). borannueckue cajapl ¥ 300JI0TMYECKUE TTAPKHU.

OcCHOBHbIE TPUHIUIBI YCTOWYMBOTO PA3BUTHsSL 4YEJIOBEYECTBA M HpHUpOoJbl. PannoHaibHOE
MIPUPOJIOTIONIF30BAaHUE M COXpPaHEHHE OHMOJIOTHYECKOTO pa3zHooOpasus 3emin. OOmue 3aKOHOMEPHOCTH
rJI00ABHBIX OKOJOTHYECKHX KpU3UCOB. OCOOEHHOCTHM COBPEMEHHOTO KpH3UCAa W €r0  BEpPOSTHBIC
MOCJIEICTBUSI.

Pa3BuTHe METOOB MOHUTOPMHIa pa3BUTHUSl OINACHBIX TEXHOTEHHBIX IMpoueccoB. CucmemHvle
uccne0osanusi nepexooa K pecypcocoepezaroujeii U KOHKYPEHMOCNOCcoOHOU snepeemuke. buonocuueckoe
pasHoobpasue u buopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemol, obecneyugaroujue 00Cmyn K
uHgopmayuu no coCmMosIHUIO OMOeNbHbIX 8U008 U IKocucmem. OcHOBbl IKoOpeaburumayuu dKocucmem u
cnoco608 60pvobI ¢ buonospedcoeHuaMU. PekoncmpyKyus MOPCKUX u HaA3eMHbIX IKOCUCEM.

JdeMoHcTpauuu

Tabmuubr u cxembl: «3arps3HeHue arMmocdepb», «3arpsizHeHne Tuapochepr», «3arps3HeHne
nouBel», «llapHuxoBeii sddexT», «Ocobo oxpaHseMble TPHUPOIHBIE TEeppUTOpUN», «Momenu
YIPaBISEMOTO MUPA».

Ob6opynoBanue: Qororpaduu OXpaHsIeMBbIX pacTeHUHW u KUBOTHBIX KpacHoil kHurum Poccuiickoit
Oenepanun, KpacHolt KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOCHHUS OOYYaIOIUMHKCS IPOTrpamMm
cpenHero o0iero 00pa3oBaHus: TMYHOCTHBIE, METANPEIMETHBIC U MPEAMETHBIE.

B cTpykType NHMYHOCTHBIX PEe3yJabTATOB OCBOCHHS MPOTrPaMMbl IO OMOJIOTUU BBIIEICHBI CIIEIYIOLIUE
COCTaBIISIIOIIME: OCO3HAHUE OOYYaIOIIMMHUCA POCCHICKON TIpa)KIAHCKOW HIASHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPENEIICHUI0, Haluyue momugayuy K OOy4eHUIO OUOJIOTHH,
yenenanpasiieHHoe passumue BHYTPEHHUX YOEXKICHHUN JHYHOCTH Ha OCHOBE KIIOYEBBIX IEHHOCTEH H
HUCTOPUYECKUX TPAJAULIUNA Pa3BUTUS OMOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEH JESTENLHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, Haluuue NPpagoCcoO3HAHUSA FIKOJIOTHUECKON KYIbTYPbl, CHOCOOHOCMU CIMABUMb
L[EJTH U CTPOUTH KU3HEHHBIE TJIAHBI.

JIn4HOCTHBIE PE3yIbTaThl OCBOCHUS MPOrPaMMBbI 10 OMOJIOTHH JIOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIUTATENIbHON JEATEIbBHOCTH B COOTBETCTBUHU C TPAJUIMOHHBIMU POCCHUMCKUMHU COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U AyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, PUHSATHIMH B OOIIECTBE MPaBUIAMU U HOPMAMHU
MOBEACHUS W CIIOCOOCTBYIOT IMpolleccaM CaMOMO3HAHMS, CAMOBOCIMTAaHUS M CaMOPa3BUTHUS, Pa3BUTUS
BHYTPEHHEH MO3ULMU JUYHOCTH, NATPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOIOPSAKY, YETOBEKY Tpyda U
CTaplieMy MOKOJICHHUIO, B3aMMHOTO YBa)KEHUS, OEpeKHOTO0 OTHOLIEHUS K KYJIbTYPHOMY HACIEAUIO U
TpaauLHUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit deneparuu, Mpupoae U OKPYKaroLIen cpele.

JIM4HOCTHBIE PEe3yIbTAThl OCBOCHHS YIEOHOTO MpenMeTa «buonorus» A0MKHBI OTPaKaTh TOTOBHOCTh
U croCcOOHOCTh OOYYaromMXcsi PYKOBOJCTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH JTHUYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHUX YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIecTBa, pacHIMpeHHe JKU3HEHHOTO OMNbITa U  ONbITa



JESTEILHOCTH B MPOLIECCE pea3allid OCHOBHBIX HANpPABJICHUI BOCIUTATEIBLHON JIEATEILHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpaIaHCcKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIIMKA 00YJAIOMIeTOCsl KaK aKTHBHOTO U OTBETCTBEHHOTO 4JICHA
poccuiickoro o0IecTBa;

OCO3HAHME CBOMX KOHCTHTYIIHOHHBIX IIPAaB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH NEATCIHHOCTH MPU CO3JAHUM yICOHBIX MPOCKTOB, PEUICHUH
Y4eOHBIX ¥ MIO3HABATEILHBIX 33124, BBITOJIHCHUU OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH OIPENIEISITh COOCTBEHHYIO MO3HIIAIO TT0 OTHOIICHHUIO K SBJICHUSIM COBPEMEHHOMN JKU3HH
U OOBSICHATH €€,

yYMEHHUE YYUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJICUCTBUS JIIOJIEH C
Pa3HBIMH YOSKIEHUSAMH, KyJbTYPHBIMU IIEHHOCTSIMU U COITUATBHBIM TMOJI0KEHUEM;

TOTOBHOCTh K COTPYJTHHUYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJIHEHHS YUEOHBIX, MO3HABATEIBHBIX U
HCCIIEI0BATENIbCKUX 3314, YBAKUTEIBHOTO OTHOIICHHUS! K MHEHUIO OINIMOHEHTOB MPU OOCYK/IEHUH CTIOPHBIX
BOIIPOCOB OUOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIHHOCTH;

2) NaTPpUMOTHYECKOTO0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPakJIaHCKOW HMICHTUYHOCTH, MATPHUOTHU3MA, YBAKEHHUS K CBOEMY
HapOoJly, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHoN, ropaocTu 3a CBOM Kpai, cBow PoauHy, CBOM SI3bIK U
KYJIbTYpY, MPOIIOE U HACTOSIIEe MHOTOHAITMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K PUPOJHOMY HACJICIUIO U MaMSITHUKAM TIPUPOJIBI, TOCTIKEHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHE M pPa3BUTHE OHOJIOTHH,
MOHUMAaHMs 3HaueHUs OMOJIOTMM B TO3HAHUU 3aKOHOB MPHUPOJbI, B KU3HU YEJOBEKA U COBPEMEHHOIO
00111eCcTBa;

uaeiHas yoe:KIEHHOCTh, TOTOBHOCTh K CIyXeHHIO U 3amuTte OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX EHHOCTEN POCCUICKOTO HApO/a;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CHOCOOHOCTh OLIGHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHHS, OPUEHTHPYICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOUM POJUTENSAM, CO3/JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO IIPUHSTHS
LIEHHOCTEN CEMEWHOM )KM3HU B COOTBETCTBUU C TPAIULUIMHU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CHopTa, TpyAa, 0OIIEeCTBEHHBIX OTHOIICHU;

IMOHMMAHHUE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@XXEHUIO B PAa3HbIX BHJAX MCKYCCTBA, CTPEMJIEHHE NPOSBIATH KadyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnUTaHUSA, (OPMHUPOBAHUS KYJIbTYPbl 3A0POBbSI M JIMOIHOHAJIBLHOIO
Os1aromosy4usi:

MOHUMAaHKE U peau3alus 3I0pOBOro U 0e30MacHOro o0pasa KU3HH (3I0pOBOE MUTAHUE, COOTIOICHIE
TUTHEHUYECKUX MPaBWI U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U OTHbIXa, PETyspHas Quandeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 37J0POBBIO;

MOHUMAaHWE I[EHHOCTH TMPaBWUJI HHIUBUIYAIBHOTO M KOJUIGKTHBHOTO O€30MacHOTO TOBEACHUS B
CUTYALUSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;



OCO3HAHUE TOCJEJACTBUNA U HENPUSITHS BPEIHBIX MPUBBIYCK (YHIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB,
KYpEHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHWE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTb K AQKTUBHOM JIEATEIHOCTH TEXHOJIOTMUECKOM M COUMAIbHOM HAIpaBICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATH, IIAHHPOBATH M CAMOCTOSITEIBHO BBITIOJIHSTH TAKYIO ICATEIHHOCTD;

HWHTEpEC K pa3InuHbIM cdepam mpoecCHOHAIBHON ACITEIHbHOCTH, YMEHUE COBEPIIATh OCO3ZHAHHBIN
BBIOOp Oymymieit nmpodeccuu u pean30BBIBATH COOCTBCHHBIC )KU3HCHHBIC TUIAHBI,

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPA30BAHMIO HA IPOTHKEHUU BCEH KU3HMU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

9KOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJC KaK UCTOYHUKY KU3HH Ha 3eMJie, OCHOBE €&
CYIIIECTBOBAHUS;

TIOBBIIIICHUE YPOBHS KOJOTUYECKOU KYJIbTYPHI: MPUOOPETEHUE OMbITA IUIAHUPOBAHUS TOCTYIKOB U
OIIEHKH UX BO3MOYKHBIX TIOCJICJICTBUI ISl OKPY>KAIOIIEH CPEJIbl;

OCO3HAHUE TJIOOATIBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEM U MyTeH HX PEIICHHS;

CIIOCOOHOCTh HCIIOJIb30BAaTh MPHOOpPETaeMble TPH W3YYCHUH OWOJIOTHUU 3HAHUSA M YMEHHS TpHU
penieHuu mpooIieM, CBI3aHHBIX C PallMOHAIBLHBIM MTPUPOIOTIONB30BaHIEM (COOII0IEHNE TIPABUIT TIOBEICHUS
B TIPUPOJI€, HAMPABICHHBIX HAa COXPAaHCHHUE PABHOBECHUS B IKOCUCTEMAX, OXPaHY BHJOB, KOCHCTEM,
ounocdepsl);

AKTUBHOE HENPUATHE [EWCTBUW, NPUHOCSIIMX BpEd OKPYXKAIIIEH TPUPOJHON cpele, YMEHHE
MMPOTHO3UPOBATh HEOJATOTPHUATHBIC JKOJIOTHYECKHE TIIOCIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUUA |
MPEeAOTBPAIIATh UX;

HaJU4Me PA3BUTOIO 3KOJOTMYECKOIO MBIIUIEHUS, YKOJIOTMYECKON KyJIbTYpPBbI, OIbITa ACSITEIbHOCTU
9KOJIOTUYECKOW HAIPaBJICHHOCTH, YMEHHUs PYKOBOJICTBOBAThCA UMH B IO3HABATEIbHONW, KOMMYHUKATUBHON
U COLMAJIBHOW TIPAKTUKE, TOTOBHOCTH K YYACTHIO B TNPAKTUYECKON NEATEIBHOCTH 3KOJOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0OLIECTBEHHO!N MPAKTUKH, OCHOBAHHOTO Ha JAMAJIOre KyJIbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa
B MOJUKYJIBTYPHOM MUPE;

COBEPILEHCTBOBAHUE S3BIKOBOM M YUTATEJIBCKOM KyJIBTYpPhl KaK CpPEACTBA B3aUMOJACHCTBUS MEXKIY
JIFOJIbMU U TTIO3HAHUS MUDPA;

MOHUMaHHe CHelU(PUKU OHOJIOTUU KaK HAayKH, OCO3HAHUA €€ PO B (GOPMHUPOBAHUH PALUOHAIBLHOTO
HAyYHOTO MBIIUICHUS, CO3JAHUU LEJIOCTHOIO MPEACTaBICHUS 00 OKPYKallleM MHpE KaKk O €IWHCTBE
MPUPOJBI, YeOBeKa W O0OIIecTBa, B IMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUU MpolieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTU OHOJIOTMU JUIS COBPEMEHHOW IHMBHJIM3ALUU: OOECIeueHUs HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3J]aHHE MEPCHEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX pellaTh PECypCHbIE
mpoOieMbl pa3BUTUSL YEJIOBEUYECTBA, MOMCKA MyTeH BBIXOJA U3 TIOOANBHBIX HKOJOTHUYECKUX MPoOIeM H
obecrnieueHns nepexoja K ycTOHYMBOMY Pa3BUTHIO, PAIMOHAIIBHOMY MCIOJIb30BAHUIO TPUPOTHBIX PECYPCOB
1 (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTMYECKUX 3HAHWUU B LIENSX MOBBIMIEHUs OOIIEH KyIbTypHI,
€CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIBHON IPaMOTHOCTH O0yUarOIIUXCs,
dbopmMupyemMoii mpu u3ydeHU OUOIOTHH;

MOHMUMAaHKE CYIIHOCTH METOJOB MMO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH
WCIOJIb30BaTh TMOJy4YaeMble 3HAHWUS Ui aHalu3a W OOBSICHEHHs SBJICHHM OKpPYKAIOIIET0 MHpa H
MIPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHE JIeNIaTh 000CHOBAaHHbBIE 3aKIIFOUEHUS HA OCHOBE HayUHBIX (DaKTOB
Y UMEIOIIMXCS JaHHBIX C LEIbIO MOTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OMOJIOTHUECKHE 3HAHUS Ul pelleHus MpodieM B
peaJIbHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHME LIEHHOCTH HAyYHOM JIE€ATENbHOCTH, TOTOBHOCTb OCYLIECTBJISATH IPOEKTHYIO U
HCCIIEI0BATENIbCKYIO AEATEIbHOCTh UHIUBUAYAIIBHO U B TPYIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K AKTHBHOMY
MOJIyYECHHUIO HOBBIX 3HaHU 110 OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMU TOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ysibTaThl OCBOEHHUS ydeOHOro mnpeamera «buojorus» BKIIOYAIOT: 3HAUYMMBbIE
it GopMHpPOBaHUS ~ MHPOBO33PEHHUS  OOYYAalOIIUXCS  MEKIUCIHUILUIMHAPHBIE  (MEXIpPEIMETHBIE)
oOlIeHayYHbIE TOHATHUS, OTPaXKAIOU[UMEe LEJIOCTHOCTh HAYYHOW KapTHHBI MHpa M cHelu(pUKy METOJ0B
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX (BELECTBO, DHEPIHsl, SIBICHHE, IPOLIECC, CHUCTEMA,
Hay4yHbli (paKkT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOACHUE,
W3MEPEHHE, OJKCIEPUMEHT W JIpyrue); yHHUBEpCAIbHBbIE Yy4eOHble JCHCTBUA  (ITO3HaABaTEIbHBIE,
KOMMYHHMKaTHBHBIE, PETryJIATHBHbIE), oOecnieunBaroiue GpopmupoBaHre GyHKIMOHAIBHON I'PaMOTHOCTU U
COLIMANIbHOW KOMIIETEHIIMM OO0YyYarolMXCsi; CHOCOOHOCTh OOydarolmuxcs HCIOIb30BaTh OCBOEHHbBIE
MEXJAUCLUUIIMHAPHBIE, MMPOBO33pPEHUECKHE 3HAHHUSA M YHUBEpcajdbHble YydeOHbIe JeiCTBUS B
ITO3HABATENBHOU U COI[UAIIBHON MTPAKTHKE.

B pesynbpraTe m3ydeHwss OMOJOTHM Ha yYPOBHE CpeaHEro oO0Imero oOpa3oBaHHsS y OOydaromerocs
OyayT cdopMHpOBaHbl [O3HABATENbHbIE YHUBEpCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHUBHBIE
yYHUBEpCaJbHble Y4YeOHbIE JAEWUCTBUSA, PETryIATUBHbIE YHHMBEpCalbHbIE YydeOHbIE NEHCTBHUS, COBMECTHAS
NEeSITENbHOCTD.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOTPaMMBbI CpEeIHEro o0mero oOpa3oBaHMs JOKHBI
OTpaxarb:

OBiaeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOSITENIBHO (POPMYIHPOBATH U aKTYaIU3UPOBATh MPOOIIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BAaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaiau3a, CHHTE3a,
CpaBHEHUs, Kiaccudukaiuu, o00OIIEeHHsI), PACKPBIBATh CMBICI OHOJOTHUYECKHX TMOHATHH (BBIICIATH HMX
XapaKTepHble MPU3HAKHU, YCTAHABINBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTpEeNATh LEIH AeATeIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHM HUX JOCTHXKEHHS, COOTHOCHUTH
PE3yIbTaThl JESATEIILHOCTH C MOCTABICHHBIMHU LIEJISAMU;

UCI0JIb30BaTh OMOJIOTHYECKHE MOHATHS ISl 00bsICHEHUS (PAKTOB U SBICHUM KUBOM MPUPOIbL;

CTPOUTH JIOTUYECKHE pacCyKJIeHUs (MHAYKTUBHBIC, JACAyKTUBHBIC, [0 AaHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBIICHUSX, (DOPMYIHUPOBATh BHIBOBI U 3aKIIOUCHHUS,

MPUMEHSITh CXEMHO-MOJENbHBIE CPEJICTBA AJIsl TPEJICTABICHUSI CYILIECTBEHHBIX CBSA3EH U OTHOIICHHI B
M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TakKe MPOTHUBOPEUUH PA3HOTO POJA, BBIABICHHBIX B Pa3UYHBIX
MH(OPMALMOHHBIX UCTOYHUKAX;

paszpabaTeiBaTh IUIaH pEIICHUs MPOOJeMbl C YYETOM aHajdu3a HUMEIONIMXCS MaTepUaNbHBIX U
HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBHI B JESATENBHOCTH, OICHHBATh COOTBETCTBHUE DPE3YIbTATOB LIEJSM, OICHUBAThH
PUCKHU TIOCTIEICTBUI NESTENHHOCTH;

KOOPJIUHUPOBATH U BBHIMOJHITH pabOTy B YCIOBUSAX PEaTbHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHUS,

pa3BHUBaTh KPEaTUBHOE MBINLJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:



BIIAJICTh HABBIKAMH YY€OHO-HCCIIEI0BATEIHCKON M TIPOCKTHOU JICATEIHPHOCTH, HABBIKAMH Pa3pelICHHS
mpo0ieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTHICCKUX
3a/1a4, MPUMEHEHHUIO PA3IUNYHBIX METOJIOB TIO3HAHUS;

WCI0JIb30BaTh PA3IMYHBIC BHUJIBI JEATCIHHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaIuH,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTYyallMsAX, B TOM YHCJIEC TPU CO3AAHUHM YUEOHBIX U
COIMANILHBIX TIPOCKTOB;

(hopMHPOBATh HAYYHBIN TUI MBIIUICHHS, BJIAJICTh HAYIHOH TEPMHHOJIOTHEH, KIIFOUEBBIMHU TIOHITHSIMU
¥ METOJIaMU;

CTaBUTh B (HOPMYIUPOBATh COOCTBEHHBIC 3a/laud B 00Pa30BATEIBHOW JCSITEILHOCTH U JKU3HECHHBIX
CUTYaIUsIX;

BBISIBIISIT TPUYMHHO-CIICJICTBEHHBIC CBS3W M aKTYyaJIM3MPOBATh 3ajady, BBIJIBHTaTh TUIOTE3y €€
pelIeHHs, HAXOJWTh apPryMEHTHI JUIS JI0OKa3aTelIhCTBA CBOWMX YTBEPXKICHHM, 3a/aBaTh MapaMeTpbl |
KPUTEPHUH PEIICHUS;

aQHAJIM3WPOBATh TOJTYYCHHBIC B XOJE PEIICHUS 3a7add pPe3yJIbTaThl, KPUTUYECKU OICEHUBATH WX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH ~ IEJICHANPABICHHBI TOWCK TIEpPEeHOCca CPEeICTB M CIIOCOOOB  NIEWCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh MIEPEHOCHUTD 3HAHUS B TIO3HABATEIIBHYIO M MPAKTHICCKYIO 00JIACTH JKH3HEICATCILHOCTH,

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HWJCH, MpEJiaraTh OPUTHHAILHBIC MOIXOJbI M PEIICHHS, CTaBHTHh NPOOJIEMBI H
3aJlaud, JOIYCKAIONINe aJIbTEPHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHGOpMaIuu (TEKCTe ydyeOHOTO MOCOOMs, HaydHO-
MOTYJISIPHOM JITEpaType, OMOJIOTUYECKUX CIIOBapsSX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3aX HaHHBIX, B
WuTepHere), aHAMM3UpOBaTh WHPOPMALHUIO PA3THYHBIX BUAOB W (OPM TPEACTABICHUS, KPUTHYCCKH
OIICHUBATh €€ TOCTOBEPHOCTh M HEITPOTHBOPEUNBOCTb;

(bopMyIHpOBATh 3aMPOCHl ¥ MPUMEHSATh Pa3IMYHbIE METOABI NIPU MOUCKE W O0TOOpE OMOJIOTHUYECKON
nHpOpMaIIMY, HEOOXOMMOH IS BHITIOJIHEHUS YYEOHBIX 3a/1a4;

npuoOperaTh  OMBIT  HCIOJIB30BaHHS  HH(OOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHHA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHMAJIbHYIO (OpPMY MpencTaBiieHUs OUOJOTHYECKOW WH(POpMAIUU
(cxemsl, TpaduKy, AHArpaMMBbl, TAOJIUIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KaUeCTBE CPEICTBA MPH paboTe ¢ OHOJIOTMYECKOW WH(pOpMAIUei:
MPUMEHATh XUMUYECKUE, (PU3NUCCKHE U MATEMaTHYCCKUE 3HAKU U CUMBOJBI, (HOpMYIbI, abOpeBUATYpY,
HOMEHKJIATYPY, UCIIOJIh30BATh U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH,

BJIQJICTh HABBIKAMH PACIIO3HABAaHHWS W 3allUThl MHPOpPMAaNuu, HHOOPMAIIMOHHON OE30MacHOCTH
JMYHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMU:

1) o6enue:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KHU3HHM, aKTHUBHO y4acTBOBaTh B JAMAJOre WIU
JMCKYCCUU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKIACHUS
OTHOCHUTENILHO BBITIONHEHHS MpeagaraeMoil 3ajauyd, yYUTHIBaTh MHTEPEChl U COTJIACOBAHHOCTH TMO3UIIUN
JPYTUX YYACTHUKOB JTUAJIOTA UM TUCKYCCHUH);

pacmo3HaBaTh HeBepOalbHBIE CPEJICTBA OOIIEHHS, MOHUMATh 3HAYCHHE COIUAIBHBIX 3HAKOB,
MPEANOCHIIOK BOSHUKHOBEHHSI KOH(PIUKTHBIX CUTYaIUi, YMETh CMsIT4aTh KOH(IUKTHI K BECTU MEPETOBOPHI;

BIIAJIETh Pa3UYHBIMU CIOCOOaMH OOIIEHUS M B3aUMOJEHCTBHUS, MOHMMATh HAMEPEHUS APYrUX
TOJIeH, MPOSBIATh YBAKHUTEILHOE OTHOIICHHWE K COOECeTHUKY M B KOPPEKTHOH (dopMme (HopMyTupoBaTh
CBOM BO3PaKECHHS;



Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOUKY 3PEHHS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MOHMMATh U UCMOJB30BATh MPEUMYILECTBA KOMAaHJAHON M WHAWBUAYAJIbHOW pabOTHI MPH pelICHUU
Ouosnornyeckoii  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTH  MPHUMEHEHHs TPYNIOBBIX  (opMm
B3aMMO/ICHCTBYS IIPH PELICHUN Y4eOHOU 3a1a4H;

BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JICHCTBHI C y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)/IOTO YIEeHA KOJUIEKTUBA,;

MPUHAMATH IETH COBMECTHOW NESTEIbHOCTH, OPraHU30BBIBATh M KOOPAWHUPOBATH JCHCTBHS MO €€
JOCTHKEHHUIO: COCTABIIATh IUIAH JICHCTBUMN, paclpeelsiTh PO ¢ YIETOM MHEHHUH YYaCTHHKOB, 00OCYKIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OIICHMBATh KAayeCTBO CBOETO BKJIAJAAa M KaXKJIOTO yJYaCTHHKA KOMAHJIbl B OOWIUI pe3yibTar I0
pa3paboTaHHBIM KPUTEPUSM;

MpeJyIarath HOBBIC MPOEKTHI, OIEHUBATh UJICH C TIO3UIIUU HOBH3HBI, OPUTHHAILHOCTH, TIPAKTHYECKON
3HaYNMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE IOBEJCHUE B Pa3IMYHBIX CHTYalHAX, HPOSBISTH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

OgJiaieHne YHUBEPCAJIbHBIMHU PeryJsTHBHBIMM elCTBHAMU:

1) camoopraHu3anus:

WCTIOJIH30BaTh OMOJIOTHUECKUE 3HAHWS Ui BBISBICHUS MPOOJIEM W WX PEUICHHS B XU3HCHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWH IIEJIEBBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX JCHCTBUSX
Y TIOCTYIIKaX M0 OTHOIIEHHIO K )KUBOW PUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh MO3HABATENBHYIO IEATENbHOCTb, BBIABIATH MPOOIEMBI, CTaBUTh U
(GopMynupoBaTh COOCTBEHHBIE 3a7]aull B 00Pa30BATEIILHON JESITEIbHOCTH U JKU3HEHHBIX CUTYALUsAX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pEUIEHHs NpoOJaeMbl C y4ETOM HMEIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIMOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKH y4eOHOTrO IpeMETa Ha OCHOBE JIMUHBIX NPEANOUTEHUN;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYAULIUMU B Pa3HbIX OOJIACTSIX 3HAHUH,
IIOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBbHOCTh, OLICHUBATh COOTBETCTBUE
pe3yabTaTOB LETAM;

BJIaJIeTh HAaBbIKAMM IIO3HABATENBHOM pediaekcuu Kak OCO3HaHMs COBEpIIAaeMbIX ACUCTBUU U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUH, UCIOJIb30BaTh MPUEMBI pedaekcun s OLEHKU
CUTYalluH, BBIOOpa BEPHOTO pEILICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX IIPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

3) npunsiTHe cedsl M APYIrUX:

MPUHUMAThH ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX MPU aHAJIU3€ PEe3Yy/IbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

Hpe,Z[MeTHLIC PE3yJIbTaTbl OCBOCHUA COACPIKAHUA yqe6Horo npeamMeTa «buomnorus» Ha YTJIY6JIéHHOM
YPOBHC OPHCHTUPOBAHBI Ha obecrieueHue HpO(I)I/IHBHOl"O O6y‘-IeHI/I$I o6y11afoumxc;1 ouonornn. OHHU



BKJIIOYAIOT: crienuduyeckue a1t OMOJIOTHH HaydyHbIe 3HAHHS, YMEHHUS U CIIOCOOBI JEHCTBUI 10 OCBOCHHUIO,
UHTEpPIIpETAlM U MpeoOpa3soBaHUIO 3HAHWM, BUbI JESATEIIBHOCTH IO IOJYYEHHUIO HOBBIX 3HAHHUH M HUX
NPUMEHEHHIO B PAa3MYHBIX Y4YeOHBIX, a TaKKe B peaJbHBIX JKU3HEHHBIX cHUTyauusx. IIpeamernbie
pe3yJbTaThl IPEACTABIEHBI 110 T0/1aM U3y4EHUS.

[Ipenmernbie pe3ynbTaThl OCBOEHUS YydeOHOro mpeamera «buonorus» B 10 Knacce ROIKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHMH O MeECTE€ M pOJIM OHOJOTMM B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOUW KapTHHBI MUPA, B MO3HAHWU 3aKOHOB MTPHPOJIBI U PEIICHUH TPOOIeM
palMOHAIbHOTO TMPUPOJOIONB30BAHMS, O BKIAJAE POCCUHCKUX U 3apyOeXHbIX Y4YEHBIX B Ppa3BUTHE
OHOJIOTHH;

BJIQJICHUE CHCTEMOH OWOJIOTMYMECKMX 3HAHWK, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
OMOJIOTUYECKHE TEPMUHBI U TIOHATHS (’KU3Hb, KJIETKA, OPraHu3M, MeTab0JIM3M, TOMEOCTa3, CaMOPETYJISIIHS,
CaMOBOCIIPOM3BE/ICHNE, HACJIEICTBEHHOCTh, M3MEHUHMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHE TEOPUHU
(xnerounast reopust T. IlIBanna, M. llneiinena, P. BupxoBa, XxpomocomHas Teopust HaciaeACTBEHHOCTH T.
Moprana), yuenus (H. M. BaBmwioBa — 0 meHTpax MHOrooOpasusi U NPOUCXOKJEHUS KYJIbTYPHBIX
pacTeHuit), 3aKoHBl (eaAuHOOOpa3usi TOTOMKOB TIE€PBOTO TIOKOJICHHS, PACIIEIIJICHUSI, YUCTOTHI TaMET,
HE3aBUCUMOTrO HacienoBanus I'. MeHens, roMOJIOTHYECKUX PSAOB B HACIEACTBEHHOM n3Menunsoctu H. M.
BasuiioBa), mpuHIMIIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHHWE OCHOBHBIMH METOJaMHM HAy4YHOTO TO3HAHMS, UCIOJIb3YEMbIX B OHOJIOTMUYECKUX
HCCIIEIOBAHUSAX KUBBIX 00BEKTOB (OTMCaHKEe, U3MEPEHHE, Ha0II0/IEeHUE, SKCIIEPUMEHT);

YMEHHE BBIAEIATh CYUIECTBEHHBbIE MPU3HAKH: BUPYCOB, KJIETOK NPOKAPHOT U DYKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucIie OakTepHil, TpuOOB, pacTeHU, JKUBOTHBIX U
Yell0OBEeKa, CTPOCHUS OPraHoB W CHCTEM OpPraHoB pAacTeHMi, >KHMBOTHBIX, YEJIOBEKa, IPOIECCOB
KU3ZHEJESATENIbHOCTH, MPOTEKAIOIIUX B OpraHU3MaX pAacTeHUH, KUBOTHBIX U YEJIOBEKa, OMOJOTHYECKHX
MporeccoB: OOMEHa BemecTB (MeTaboau3M), TpEBpalleHUs HHEPruu, OpOXKEHUs, aBTOTPO(HOrO u
reTepoTpoHOro THUIMOB MNHUTaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a, TraMeToreHesa,
SMOpHOTEHEe3a, MOCTAIMOPUOHAILHOTO PA3BUTHS, PAa3MHOXKEHHS, WHIAUBUAYAJILHOTO DPa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aMMOICHCTBHS T€HOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YyCTaHaBJIMBAaTh B3aUMOCBSI3U MEXIYy OpraHOMJaMU KJIETKM U UX (QYHKUHUSMH, CTPOCHHUEM
KJIETOK pa3HbIX TKaHe U UX QYHKIUSAMHU, MKy OpraHaMHi U CUCTEMaMU OPraHOB y pacTEHUi, KUBOTHBIX
U YelloBeKa U UX (GYHKIHMSIMH, MEXIY CUCTEMaMU OpraHoB M UX (YHKIMSIMH, MEXIy dTanamud oOMeHa
BEIIECTB, ATallaMHM KJIETOYHOTO LHMKIA M >KU3HEHHBIX I[MKJIOB OPraHMW3MOB, 3TanamMu SMOPHOHAIBLHOTO
Pa3BUTHUSL, TCHOTUIIOM U (GEHOTUIIOM, (DEHOTHUIIOM U (PaKTOpaMu cpeibl OOUTaHUS;

YMEHHE BBISBIATH OTIMYUTENbHbIC MPU3HAKU KUBBIX CHCTEM, B TOM YHUCII€ PACTCHHM, KUBOTHBIX H
Yel0BEeKa;

YMEHHE HUCII0Ib30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY
JUIS TOKa3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HbIX CHCTEMAaTUYECKUX TPYIIIL;

YMEHHME pellaTh OWOJOrMYecKhe 3aJaud, BBIIBISTh NPUUYMHHO-CIEICTBEHHBIC CBSI3H MEXKIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH MPOIECCAMH U SIBICHUSMH, JINaTh BHIBOJBI M MPOTHO3bI HA OCHOBAHHUH
IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOIHATh JIAOOPAaTOpHbIE U NpaKTHUeCKHe paboThl, COOMIOAATH MpaBWiia MpH padoTe ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBAaHUEM;

YMEHHUE BBIJBUIaTh TMIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBaMU, (popMyaHpys Leib
HCCIeA0BaHus, aHAIM3UPOBATh MOJYYEHHBIE PE3YJIbTATHI U 1€JIaTh BHIBO/IBI,

YMEHHUE Y4acTBOBAaTh B yueOHO-HCCIENOBATEIbCKOW paboTe MO OMOJIOTHUH, SKOJOTUM M MEIHIIMHE,
MIPOBOJIMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOILIECTB, U IMyOJIMYHO MPEACTABIATH MOJyYEHHbIE PE3yJIbTAThI
Ha YYEHUYECKUX KOH(pEpEHIHIX;



YMEHHUE OLIEHMBATh 3TUYECKUE aCIEKTbl COBPEMEHHBIX HCCIENOBaHUMM B oOnacTu OHOJIOTHH H
MEIUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHME, HAINPABICHHOE W3MEHEHHE I€HOMa W
CO3JaHHE TPAHCT'€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOP OymyIiei mpodecCHOHATBHON NESTEIBHOCTH B 00JACTH
OMOJIOTUH, MEIUITUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO3SHUCTBA, MUIIEBON MPOMBIIICHHOCTH,
yrIIyOnsTh TO3HABAaTENbHBIA HWHTEpEC, HANpaBICHHBIH HAa OCO3HAHHBIK BBIOOP COOTBETCTBYIOIIEH
npodeccun U MpoAoIDKEHHE OMOJIOTHYECKOT0 00pa30BaHus B OPraHU3alUAX CPEIHEro MpodhecCHOHATBHOTO
Y BBICIIEr0 00pa3oBaHMsl.

[IpenmeTrHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buosorus» B 11 Kaacce IOJIAKHBI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHWH O MECTe M pOJM OHOJIOTHHM B CHUCTEME eCTECTBEHHBIX HAyK, B
(hopMHUpPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHBI MHpa, B NMO3HAHUM 3aKOHOB IPHUPOJBI U
pPEIIEHUH SKOJOTMYECKHX MpoOJeM YeloBeYecTBa, a TaKkKe B PEIIEHUU BOIPOCOB PALMOHAIBLHOTO
MIPUPO/IOIIOJIL30BaHuUS, U B (JOPMUPOBAHUU LIEHHOCTHOTO OTHOLIEHMSI K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIQJI€ POCCUICKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CUCTEMOIN OMOJIOTMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAETeHHUs U MOHUMaHHE
CYIITHOCTH OCHOBOIIOJIAraloIuX OHOJOTHYECKMX TEPMHUHOB W TOHATHH (BHJ, dKOcucTeMa, Ouocdepa),
O6uosnoruueckue Teopun (dBositonioHHas Teopus Y. JlapBuHA, CHHTETUYECKAs! TEOPUsl SBOJIIOIHNH), YUCHHS
(A. H. CeBepuoBa — 0 myTsX M HampaBieHUsAX sBoJiounu, B.M. BepHaackoro — o Ouocdepe), 3aKOHBI
(remetnueckoro paBHoBecus Jx. Xapau u B. BaitnOepra, 3aponsimeBoro cxojactsa K. M. bapa), mpaBuna
(Mmuaumyma O. JImbuxa, SKOJOTHYECKOW MHPAMUJIBI dSHEPTHUU), THUNOTe3bl (rumore3a «vupa PHK» V.
I'unGepra);

yYMEHHE BIIaZIeTh OCHOBHBIMH METOJaMU HAy4YHOI'O TO3HAHHS, UCHOJIb3YEeMbIMH B OHOJIOTMUYECKUX
HCCTIEIOBAHUSAX JKMBBIX OOBEKTOB W DKOCHUCTEM (ONMHCAaHWE, M3MEpPEHHe, HaONIOACHHE, SKCIEPUMEHT),
criocob6aMHu BBISIBJICHUS U OLIEHKH aHTPOTIOT'€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJICNSTh CYIIECTBEHHbIE NPU3HAKH: BHUAOB, OMOreOLEHO30B, KOCHUCTEM M Ouocdepsl,
CTaOMIM3UPYIOUIETO, JBIKYIIETO M Pa3pbIBAIOIIET0 E€CTECTBEHHOIO O0TOOpa, auIomaTpHYecKoro H
CUMIATPUYECKOT0 BHUA000pa30BaHMs, BIMSHUSA ABMXKYIIMX CHJI 3BOJIONUU Ha TeHO(QOH] MOMYJISIuH,
MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpejie 00MTaHus, YepeAOBaHUs HAIpaBICHUI 3BOIIOIUHI, KPYroBOpOTa
BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHaBIMBATh B3aMMOCBS3M MEXKIY MPOLECCAMH HBOJIIOLMH, JBIXYIIUMU CHIAMU
aHTPOMNOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCHCTEM U MPUCTIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBIABIIATH OTIUYHUTEIbHbIC MPU3HAKU JKUBBIX CHUCTEM, MPUCHOCOOICHHOCTh BUIOB K Cpeie
oOuTaHusi, aOMOTUYECKUX U OHOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBSI3€d OpraHU3MOB B
cO00I1IeCTBaX, aHTPOMOTEHHBIX U3MEHEHHUH B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HUCII0Ib30BaTh COOTBETCTBYIOIINE apT'yMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTUIO H CUMBOJIMKY
JUIS J0Ka3aTellbCTBAa POJACTBA OPTraHU3MOB PA3HBIX CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBS3M OPTraHU3MOB U
cpensl OOWTaHUS, €AMHCTBA YEJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsT MHOTo0Opas3usi BUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHHMSI MPUPOJIbI M YETIOBEUYECTBA;

YMEHHME pelaTh OWOJOTHMYecKhe 3aJaud, BBIIBISTh MPUYMHHO-CIEICTBEHHBIE CBS3H MEXIY
HCCIEeTyeMbIMU OHOJIOTUYECKUMH TPOIECCAMH U SIBJICHHUSIMH, JI€NaTh BBIBOJBI U MPOTHO3Bl Ha OCHOBAHUU
MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMIOTHATh JA0OPATOpHBIE M TPAKTHUECKHE padOThI, COOMIOAaTh MpaBHia MpU padoTe C
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTaTh TUIIOTE3bI, MPOBEPITH UX IKCIEPUMEHTAIBHBIMU CPECTBAMHU, (HOPMYIHPYs IENb
HCCIeA0BaHus, aHAIM3UPOBATh MOJYYEHHBIE PE3YJIbTATHI U I€NIaTh BHIBO/IBI,

YMEHHE Yy4acTBOBaTh B yueOHO-HMCCIEIOBAaTEIbCKOW paboTe MO OMOJIOTHUH, SKOJOTUU M MEIHIIMHE,
MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPECTABIATH MOJyYEeHHBIC PE3yIbTaThI
Ha YYCHHUYECKUX KOH(PEPEHIIUSX;



YMEHHUE OIICHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUU JKU3HU, YEJIOBEKA M YEJIOBEYECKHX pac, O
MPUYMHAX, OCIEICTBUAX U CIIOCO0aX MPea0TBpaIeHHs ITI00aNbHBIX H3MEHEHHI B Ouocdepe;

YMEHHE OCYILECTBJISATh OCO3HAHHBIN BBIOOpP OymyIiel mpodecCHOHATbHON JIEATEIILHOCTH B 00JIACTH
OMOJIOTUH, SKOJIOTUH, MPHUPOJIOTIONb30BAHUSA, MEAULUHBI, OMOTEXHOJOTHH, ICHXOJOTHH, BETCPHUHAPHH,
CEeNIbCKOTO XO3SCTBA, MUIEBON MPOMBIIIJICHHOCTH, YIIyOJIsATh O3HABATEIbHBIN HHTEPEC, HAIIPABICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIICH MpodecCH U MPOJOHKCHHE OMOJOTHYECKOTOo OOpa3oBaHUS B
OpraHu3aIusaX CpeAHEro NpopecCHOHATBHOTO U BBICIIETO 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoJsinuecTBo yacos
Ne HaunmeHoBaHue pa3iesioB H DaexkTpoHHbie (1M poBbIe) 00pa3oBaTe/IbHbIE
Kourpoububie | IIpakTHyeckue
n/m TEM MPOrPaMMBbI Bcero pecypcnl
padoThI padoTsbI
1 buosnorus kak Hayka 1 Bubmnorexa LOK
e https://m.edso0.ru/863e6122https://m.edso0.ru/863e632a
X
2 HIBBIC CHCTEMDI H X 2 1 bubmmoreka IIOK https://m.edsoo.ru/7f41¢c292
H3y4YeHne
3 Buonorus kneTku 2 0.5
X
4 HMHTICCKas Oprasusatit 10 1 1 bubmmoreka LIOK https://m.edsoo.ru/863e674e
KJIETKH
5 CtpoeHrie U QYHKIMH KICTKH 8 1 2 bubmuoreka IIOK https://m.edsoo.ru/7f41¢c292
OOMEH BEIIECTB U
6 MpeBpaIleHue SHEPTHH B 9 1 1 bubmuoreka IIOK https://m.edsoo.ru/7f41¢c292
KJICTKE
7 Hacnencraennas naopmais 9 1 0.5 Bu6muorexa LIOK https://m.eds00.ru/7f41c292
U peanu3anus eé B KJIETKe
8 JKU3HEHHBIN UK KIETKA 6 1 bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
9 CTpockme n pynumn 17 1 15 Bu6muorexa LIOK https://m.eds00.ru/7f41c292
OpraHu3MOB
10 Passroxkettie i pasputie 8 15 Bubmiorexa [JOK https:/m.eds00.ru/7f41c292
OpraHu3MOB
I'enernka — Hayka o
11 HACJIEACTBEHHOCTH U 2 0.5 bubmuoreka IIOK https://m.edsoo.ru/7f41¢c292
U3MEHYHBOCTH OPraHU3MOB
12 3aKOHOMEpHOCTH 10 1 1 Bubmiorexa LJOK https:/m.eds00.ru/7f41c292
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1 1 bubmmorexa LIOK https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/863e6122https:/m.edsoo.ru/863e632a
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e674e
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

HU3MCHYUBOCTHU

14 ['eneTnka yeaoBeKa 3 0.5 bu6mmoreka ITOK https://m.edsoo.ru/7f41¢c292
15 Cenexmusi OpraHnu3MoB 1 1 bubmuotexa I{OK https://m.edso0.ru/7f41¢c292
16 brotexnonorus 4 bubmuoreka IJOK https://m.edsoo.ru/7f41¢c292
CHHTETHYECKasi OMOJIOTHs
17 PesepBHOE Bpems 1 1
g?giiiﬁ%é/IQECTBO YACOB I10 102 10 13
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmse | Tpaxrusecke (un¢posrbie)
NMPOrpamMmmbl Bcero oOpa3oBareJibHbIE
padoThI padoThI pecypes:
1 3aposk/ieHue U pa3BUTHE BOJIOLUOHHBIX 4 1
Mpe/ICTaBIeHU B OMOJIOTHI
MukposBoIIOIUS U €€ Pe3yabTaThl 14 2
MaxkpoaBostonus 1 €€ pe3yibTaTbl 6
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 15 1 15
3emie
5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHE3 10 1 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HQ/IOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYXarolen cpenou
7 OpranusMmel 1 cpeia 0OUTaHUS 9 15
8 DKOJIOTHS BUJOB U HOITYJISLINI 9 0.5
9 DKosorus cooOI1ecTB. DKOJOTHUECKUE 12 1 05
CHCTEMBI
10 Bbuocdepa — rmobanpHast sxocucTemMa 1
11 UYenoBek 1 OKpyKarolas cpeja



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

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

10

7.5

INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTHYyeckue
padoThI

DJiIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

Bbuonornsa xak koMIniekcHas
HayKa UM KaK 4acCTb
COBPEMEHHOTO OO0ITECTBA

bu6mmoreka [IOK
https://m.eds00.ru/863e6122https://m.edsoo.ru/863e632a

JKuBrle cucTeMbl U UX CBOMCTBA

bubnuoreka IOK https://m.edsoo.ru/863e6564

YpoBHEBas OpraHu3anus KUBbIX
CUCTEM

HcTopus OTKPBITHS U U3y4eHUs
kietku. Kinerounas teopus

Meto1b1 MOJIEKYJISIPHOU U
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas pabora
«3yueHne MEeToJI0B KJIETOYHOM
ouosoruu (xpoMarorpadus,
anekTpodopes,
muddepeHnuaabLHOe
uentpudyruposanue, [11[P)»

0.5

bub6nuoreka ITOK https://m.edsoo.ru/863e6122

XUMHYECKUN COCTaB KJIETKU

bu6muoreka ITOK https://m.edsoo.ru/863e674e

MI/IHepaJ'ILHHe BCIICCTBA KIJIICTKH,
HUX OMOJIOTHYECKas POJib

OpFaHI/I‘{eCKI/IC BCIICCTBA KIICTKH

0.5



https://m.edsoo.ru/863e6122https:/m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e

— Oenku. JIaboparopuas pabota
«O06HapyxeHHe OCIKOB ¢
MTOMOIIIbIO KAYECTBEHHBIX
peaxkuuin»

CoiicTBa, K1accupuKays u
byHKIIH OSITKOB

bubmmoreka IIOK https://m.edso0.ru/863e6b72

10

Oprannydeckue BEniecTBa KIETKH
— YTJIEBOJIBI

bubnuoreka I1OK https://m.edso0.ru/863e6870

11

OpFaHI/I‘IGCKl/Ie BCIIECTBA KIICTKH
— JIMIIHU AbI

bubnuoreka I11OK https://m.edso0.ru/863e6870

12

Hyxneunossie kucnotsl. [JHK u
PHK. JIabopaTtopnas pabora
«HMccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHbBIX OPraHU3MOB

0.5

bubmuoreka IOK https://m.edsoo.ru/863e6d5¢

13

Crpoenue u ¢pynkiun ATO.

Hpyrue nykieosuarpudocdars
(HT®)

bubmuoreka IOK https://m.edsoo.ru/863e6d5¢

14

CexBenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MPOTECOMUKH

15

MeTopl CTPYKTYPHO# OHOJIOTHN

16

TwHIsI KIIEeTOK.
[IpokapuoTnyeckas KjieTka

17

CrpoeHue s3ykapuoTUYeCKOn
knetku. [Ipakruyeckas pabora
«M3ydyeHne CBOMCTB KIETOUYHON
MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapar KJIETKU

19

OnHomMeMOpaHHBIE OPraHOUIbI
kietku. [Ipakruyeckas pabora

0.5



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

«M3yueHue nBUKEHUS
LHUTOIUIA3MbI B PACTUTEIIbHBIX
KIIETKaX»

20

ITomyaBTOHOMHBIE OpraHOWIbI
KJICTKU: MHUTOXOH/IPHH,
rtactuael. Jlaboparopras
pabora «VccnenmoBanue
TUTa3MOJIH3a U JISTUIa3MOJIN3a B
PaCTHTENBHBIX KICTKAX)

0.5

21

HemeMmOpaHHbIe opraHou/ibl
KIIETKU

22

Crpoenue u GyHKUIUU Aapa

23

CpaBHUTENIBHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlaboparopHas
pabota «/3ydeHue cTpoeHust

KJIETOK PA3JINYHBIX OPTaHU3MOBY

0.5

24

AcCUMWIALNS U TUCCUMIISALUS
— JIB€ CTOPOHBI METa00JIM3Ma.
Tunsl oOMeHa BelecTs.
JlaGopaTopHas pabota
«3yueHue KaTaauTUIECKOM
aKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMuIasbl WK
KaTaJiasbl)»

0.5

25

depMeHTaTUBHBII XapakTep
PEaKIUil KIETOYHOTO
MeTabonusma. JlabopaTopHas
pabota «M3yueHue
(epMEeHTaTUBHOTO paclIeIICHHs
MEepOKCH/Ia BOJIOPOJa B
PacTUTENBHBIX U )KMBOTHBIX

0.5




KIICTKax»

Bbenku-akTuBaTopel U OENIKH-

26
MHTUOUTOPEI
97 ABTOTpO(DHBINA THIT 0OMEHA
BEIICCTB
28 ®oToCUHTE3
Xemocunres. JlaboparopHas
29 pabota «CpaBHEHHE TIPOIIECCOB 0.5
(hoTOCHHTE3a U XEMOCHUHTE3a
AHa’pOoOHBIE OpraHU3MbL. Bus
30 Oposxenus. JlabopaTopHas 05
pabota «CpaBHEHHE MTPOIECCOB '
OpO>KCHHSI U JTBIXaHUSDY
31 AdpoOHBIE OpraHU3Mbl. JTaIbl
SHEPTEeTUUECKOro0 0OMeHa
DHeprusi MeMOpPaHHOTO
32 rpagueHTa npoToHoB. CUHTE3
AT®: pabota mporonHoit ATD-
CUHTA3bI
33 Peakiiun MaTpuyHOrO CHHTE3a
34 Tpanckpunuus — MaTpUYHbINA
cunte3 PHK
35 Tpancusmus u e€ 3tambl
KoaupoBanue aMHHOKHCTIOT.
36 Ponb pubocom B GrocuHTE3E
Oenka
37 Opranuzanus resoma y
MPOKAPUOT U FYKAPHOT
38 MounekynsapHble MEXaHU3MBI

9KCIIPECCUU T€HOB Y YKapHOT




Bupycsl — BHEKJIETOYHBIE
(OpPMEI JKU3HH U OOHUraTHBIC

39 0.5
napasutsl. [Ipaktudeckas padora
«Co31anue MOJIEIN BUPYyCay

40 BupycHble 3a001eBaHus
YeII0BEKa, )KUBOTHBIX, PACTCHUMA

41 HanorexHnosioruu B 6uosoruu u
MEIUIIHHE

42 JKu3HeHHBIN HUKIT KIETKHA

43 Martpuunsiii cunte3 JTHK
Xpomocowmsl. JlabopaTtopHas

44 pabota «/3ydeHne XxpoMoCcoM Ha 0.5
TOTOBBIX MUKpPOIIpErapaTax»

45 Jlenenue KIETKH — MHTO3
Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas

46 paborta «Habmoaenne Mmuto3a B 05
KJIETKaX KOHUMKA KOpelllKa JIyKa
(Ha TOTOBBIX
MUKpOTpernaparax)»

47 Perynsuus ;xMu3HEHHOTO UK
KIIETOK

48 OpranusM Kak €IMHOE 11eJI0€
Txanu pacrenuid. JlaboparopHas

49 pabota «/3ydyeHue TkaHen 0.5
pacTeHun»
TkaHu )KMBOTHBIX U Y€JIOBEKA.

50 JIaGoparopHas paboTa 0.5
«M3yueHune TKaHeW KUBOTHBIX)

51 Opranel. CHCTEMBI OPTraHoB. 0.5




Jlaboparopnas pabota
«/3ydenue opraHoB IBETKOBOTO

pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBI>KEHUE OPraHu3MOB

o4 [Intanue oprann3MoB
[IuTanne MO3BOHOYHBIX

55 KUBOTHBIX. [InmeBapurenpHas
crcTeMa YeioBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIXaHHEe MO3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKA

58 Tpancnopt BemecTs y
OpraHu3MOB
KpoBenocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U
YeloBeKa

60 Brinenenue y opranusmMon

61 3ammTa y opraHu3MOB

62 NmMmyHHas cucteMa yeaoBeka

63 Pa3znpaxxumocTs U perynauus y
OpraHu3MOB
I'ymopanbHas perymsius u

64 SHIOKPUHHAS CUCTEMA
KUBOTHBIX U YeJIOBEKa

65 DopMBbI pa3MHOKEHUS
OpraHu3MOB

66 [TonoBoe pa3zmMHOXkEHUE

67 Meiio3

68 I'ametorenes. O6pa3oBaHue 1 0.5




Pa3BUTHUC MMOJIOBBIX KJICTOK.
JIaboparopHas paboTa
«I/I?)yLIGHI/Ie CTPOCHHA IMOJIOBBIX
KJICTOK Ha 'OTOBBIX
MHUKpOIIpernaparax

69

I/IHZ[I/IBI/IIIyaJH)HOG Pa3sBUTHUC
OpraHu3MoOB — OHTOI'CHE3

70

3akyajKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

71

Poctru Pa3BHUTUC )KUBOTHBIX.
JlabopaTtopHnast pabota
«Br1aBnenne IIPHU3HAKOB
CXOJICTBA 3apOJIbIIIEH
ITO3BOHOYHBIX ) KUBOTHBIX»

0.5

72

Pa3zmHoOXeHue u pa3BuTue
pactenuii. JlabopaTopHas paborta
«CTpoeHue opraHon
Pa3MHOKEHHUSI BBICIIINX
pacTeHui»

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHHUA U
Pa3BUTHUA 'CHCTUKN KaK HAyKH

74

OCHOBHBIC TIOHSITHSI U CHMBOJIBI
reHetuku. JlabopaTtopHas padora
«/Ipo3oduna kak 0ObEKT
TCHETUYCCKUX UCCIICTOBAHMIT

0.5

75

3aKOHOMEPHOCTH Haclle10BaHUs
pU3HAKOB. MoOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas
pabota "M3yueHue pe3yabTaToB
MOHOTHOPUHOTO CKpPEIIUBAHUS
y Apo30¢uist"

0.5




76

IMuTonmornueckre OCHOBBI
MOHOTHOPHUTHOTO CKPEIIHBAHHUS

7

AHanu3upymroluee CKpeluuBaHue.
Henonnoe nomuanpoBanue

78

JluruOpuiHOE CKpeIIBaHKE.
[IpakTuyeckas pabora
«M3ydenue pe3yapTaToB
JTUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(PUITBDY

0.5

79

[MuTomornueckre 0OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

80

CrenjgeHHoe HacleI0BaHue
MIPU3HAKOB

81

XpOMOCOMHAasI TEOPUS
HacJIeICTBEHHOCTH

82

T'enetuka noina

83

I'emoTHm KaK meI0CTHAS CUCTEMa

84

['eneTnyeckuii KOHTPOJIb
pa3BUTUS PACTEHUHN, )KUBOTHBIX U
YelnoBeKa

85

HN3MenunBOCTH IMPHU3HAKOB.
Byl uaMeHYHUBOCTH

86

Mo audukanroHHast
M3MEHYUBOCTH

87

BapuanuosHsIii psag u
BapHallMOHHAs KPUBAas.
JlaGopaTopHas pabora
«HccnenoBanne
3aKOHOMEPHOCTEN
MOIU(UKAITTOHHO N
n3MeHunBOCTH. [locTpoeHue

0.5




BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBOI»

88

I'enoTunnyeckas N3MEHUYNBOCTb.
KoMOuHaTuBHast N3MEHYHUBOCTE

89

MyTanroHHast U3MEHYHBOCTb.
[IpakTuyeckas pabora
«Mytauuu y 1po3o@uiisl (Ha
TOTOBBIX MHUKPOTIpEnapaTax)»

0.5

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiiecca. JNUTeHETHKA U
SIIUT'CHOMUKA

91

I'eneTnka yemoBeKa.
[IpakTnueckas pabora
«CocraBiienne 1 aHaJIm3
POJOCIOBHOM»

0.5

92

MeTo bl MEMUITMHCKOU T'€HETUKU

93

3HayeHne METUITMHCKON
T€HETUKH B TIPEIOTBPAIICHUH U
JIEUEHUH T€HETHYECKUX
3a00J1€BaHHH YeJIoBEKa

94

OCHOBHBIC TIOHSITHS CEJICKIIHY.
JlaGopaTopHnas pabota
«/3ydenue copToB KYJIbTYPHBIX
pacTeHuil 1 TOPO/] TOMAITHUX
YKHUBOTHBIX)»

0.5

95

Metozp! CeneKIIMOHHON paboThl.
JlaGopaTopHas pabora
«V3ydyeHne MeToI0B CEIeKINU
pacTeHun»

0.5

96

I[OCTI/I)KCHI/DI CCICKI A
paCTCHI/Iﬁ " )KUBOTHBIX.




[TpakTuyeckas pabora
«[IpuBUBKa pacTeHUID»

97

CoxpaHeHue, U3y4eHue u
WCTIOJIb30BAHNE TEHETUIECKUX

pecypcoB

98

buorexnonorusa kak HayKa U
OTpacib MPOU3BOICTBA.
[IpakTnueckas pabora
«M3ydeHne 00BEKTOB
OMOTEXHOJIOT U

0.5

99

OcHOBHbIE HapaBIECHUS
CUHTETHUYECKOUN OMOJIOrNH

100

XpOMOCOMHAs ¥ T€HHas
WHXEHEpUS

101

MeauiHcKre OHOTEXHOJIOT I

102

Pe3epBHnbiit ypok. [loBTOoOpeHue,
000011IeHNEe, CHCTEMATH3alH
3HAaHUHN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

9 145

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTpoabHubie

Bcero
padoTbI

IIpakT4yeckue
padoThI

Jara
HU3yYeHUS

JJIeKTPOHHBbIE
nu(ppoBbIe
oOpa3oBaTe/ibHbIE

pecypchl

OpomonnonHas Teopus Y. Jlapsuna

Z[BI/I)KYH_II/IC CHUJIBI SBOJIIOLIMHU BHIOB 110 Y.

[apBuny

Boprba 3a cymiecTBoBaHUE, €CTECTBEHHBIN U

UCKYCCTBEHHBIN 0TOOD




DOopMUPOBAHUE CUHTETUYECKON TEOPHU
9BOJIIOLUA

DTarbl HBOJIIOIMOHHOTO MpoIecca:
MUKPOIBOJIOLMS K MAKPOIBOIIOLIUS

HOHy.]I?[III/Iﬂ — JJICMCHTapHad CAMHUIa
9BOJIIOIINHA

3aKoH reHeTH4ecKoro paBHosecus JIx.
Xapau, B. Baitn6epra. JlabopatopHas
paborta «BblsiBIeHNE U3MEHYUBOCTH Y
0co0el 0THOTO BHIA)»

0.5

DneMeHTapHbIe (aKTOPHI SBOTIOIUN

Dddext ocnoBatensa. IpdexT OyTbUIOYHOTO
TOpJIBIIIKA

10

Murpauuu. U30ms0uu nomyIisiui:
reorpaduueckas, OnoJorundecKas

11

EcrecTBeHHBIN 0TOOP — HANPaBJISIONTUH
(hakTOp PBOJTIOITUU

12

[TonoBoii oTOOP

13

[TprcnocoOIeHHOCTh OPTaHU3MOB Kak
pe3yabTaT MUKPOABOJIOIMH. JlabopaTtopHas
pabota «M3ydenue apomopdo30B 1
UAMOAIaNTAllUN Y PACTCHUHN W YKUBOTHBIX)»

0.5

14

[Tpumeps! prcTiocOOICHUH Y OPraHU3MOB:
Mopdoorudeckue, GU3N0IOTHIECKHE,
OMOXMMUYECKHUE, TOBEICHYCCKHE.
JIaGopatopHas pabota «IIpucnocoOnenus
OpPraHU3MOB U UX OTHOCHUTENbHAsS
11enecoo0pa3HoCTb»

0.5

15

Bun, ero xpurepuu u CTpyKTypa.
JlaGopaTopnas pabora «CpaBHEeHHE BUI0OB
10 MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5




16

Crpykrypa Buaa

BupnooOpa3oBanue kak pe3yabTaT

17 MUKPOIBOJIOIIH

18 CBs13b MUKPOIBOJIIOIIUH U ITHIEMUOJIOTUT

19 Makponssomtonus. [TaneonTosmornueckue
METOIbl U3yYECHUS IBOJIOIIH

20 buoreorpaduueckue MeTo bl U3ydeHUs
IBOJIIOIIUH
OMOpPHOJIOrMYECKHUE U CPABHUTEIBHO-

21 MOP(OJIOrHIE€CKHE METO/Ibl U3yUEHHUS
SBOJTIOIH
MonekynsipHO-T€HETUUECKHUE,

22 OMOXMMHYECKHE U MATEMATUUECKUE METOIBI
M3YUYEHHUSI SBOJTFOIIAN

23 OO6mre 3aKOHOMEPHOCTH SBOJTIOIUH

24 AnantuBHas paauanus. HepaBHOMEpHOCTb
TEMITIOB ABOJIIOLUU

o5 Hayunble runoressl IpOUCX0KICHUS )KU3HU
Ha 3emMie

26 JloHay4yHBbI€ MIPEACTABICHUS O 3aPOKICHUH
KU3ZHU

97 OcHOBHBIE ATaIbl HEOPraHNYECKOU
ABOJTIOINH

28 ['unoTessl 3apoXKaACHUS KUZHHA
Uctopus 3emiu 1 METOABI €€ U3yUEeHHUS.

29 JlaGopaTopnas pabora «3yuenue u 05
OINMCAaHHE UCKOTIAEMBbIX OCTATKOB JIPEBHUX
OpPraHu3MOB»

30 HauanbHble 3Tansl OpraHMuecKoi IBOJIOIUH

31 OBOJIOLUS DYKapHOT




OCHOBHBIE ATaIIbl 3BOJIIOLUU PACTUTEIBHOTO
mupa. [lpakrudeckas padora «/3yuenue

32 . g 0.5
0COOEHHOCTEH CTPOCHHS PACTCHUN Pa3HBIX
OTJIEIIOBY
33 OCHOBHBIE ATAITBI YBOJIIOIIH KHUBOTHOTO
MUpa
DBOoIONNS )KUBOTHBIX. [IpakTiaeckas
34 pabota «/3y4ueHne 0coOOEHHOCTEH CTPOCHHUS 0.5
MTO3BOHOYHBIX JKHBOTHBIX)»
35 PazButue xxu3HM Ha 3emMIie Mo spam U
nepuoam
36 MaccoBbie BRBIMUPaHHUST — YKOJIOTUIECKHE
KPHU3UCHI TIPOIILIOTO
37 CoBpeMeHHBIN YKOJIOTHYECKNN KPU3UC, €TO
0COOEHHOCTH
38 CoBpeMeHHast CUCTeMa OPraHUYECKOTO
MIPOIILJIOTO
39 OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI
OpraHu3MOB
40 AHTpPOTIOJIOTHS — HayKa O YEJIOBEKe
41 PasButune npencTaBiieHU 0 MPOUCXOKICHUN
YeoBeKa
MecTo uenoBeKa B CUCTEME OPraHUYeCKOTO
42 mupa. JlJaboparopHas padora «M3yuenue 0.5
0COOEHHOCTEH CTPOCHHMSI CKEJIeTa YeIOBEKa, '
CBSI3aHHBIX C IPAMOXOXKIACHUEM
43 JIBMKyIIMe CUiIbl aHTPOIIOrEHE3a
44 CooTHolIeHne OUOJIOTHYECKUX U
COLIMANIBHBIX (PAKTOPOB B aHTPOIIOT'€HE3E
45 OCHOBHBIE CTaJIUN aHTPOTIOT€HE3a




46 [TaneoreHeTrKa 1 MaaeoreHOMUKA 1

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [Ipaktuyeckas padora

48 «M3yueHne 3K0JI0rn4ecKuX ajanTanui 1 0.5
YEJIOBEKa»

49 MeXIMCUUTUTMHAPHBIE METOIBI 1
AHTPOTIOJIOTUH

50 3aposkIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skonoruu. JlaboparopHast padbota

o1 «M3yueHne MEeToI0B 3KOJIOTMUYECKUX 1 0.5
HCCIIE0BAHUI

59 3Ha4YeHNE YKOJIOTHUECKIX 3HAHHUH IS 1
9eoBeKa

53 Okonorndeckue GaKTopbI 1
Abuotndeckue aktopsl. CBET Kak

54 aKoJornueckuit pakrop. JlabopaTopHas 1 05
pabota «BpIsiBIIeHHE TPUCTIOCOOTICHUI '
OpPraHU3MOB K BITUSTHHIO CBETa»
AobuoTrueckue dakropsl. Temmeparypa kak

55 sKoJIorn4eckuii aktop. JlaboparopHas 1 05
pabota «BpIsBIIeHHE TPUCTTOCOOICHUI '
OPraHU3MOB K BIIUSTHUIO TEMIIEPATYPhI»
AbuoTrueckue pakropsl. BiaaxHOCTh Kak

56 sKoJioru4eckuii aktop. JlaboparopHas 1 0.5
paboTa «AHATOMUYECKHUE 0COOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpensl 0OuTaHUs OPraHU3MOB 1

58 buonorunueckue puTMsl 1

59 Xuznenunsie GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1




3HaueHue OMOTUYECKUX B3aUMOICUCTBUM

61 JUTSL CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
obuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU MOTYIISIIIH
OcCHOBHBIC TIOKA3aTEIIN MOYJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIC TIOKA3aTEIIN TOMYJISIIHH:

64 POXKIaEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAIIAN

65 DKOJIOTHYECKast CTPYKTYpa TOIYISIHH

66 JInHaMuKa TOMYJISIIAN U €€ peryIsius

67 KpuBbIle pocTa YUCIIEHHOCTH TIOMYJISAIIHH.
KpuBbie BBDKHBaHHS
DkoJiornyeckas Huma Buaa. Jlaboparopaas

68 pabora «IIpucnocoOaeHust CeMsH pacTeHU 0.5
K PacceeHUIO

69 Bun kak cucreMa momysisinia

20 3aKOHOMEPHOCTH MOBEJICHHUS U MUTPALIUI
KHUBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKocHucTeMa KaK OTKPbITasi CUCTEMa

73 KpyroBopoT BeliecTs u MOTOK SHEPTUU B
IKOCHUCTEME

74 OCHOBHBIC TIOKA3aTEIH YKOCHCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIeCTB — CYKIIECCUH

= [IpupoaHbIe 35KOCHCTEMBI. DKOCUCTEMBI 03P
U peK. DKOCUCTEMBbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI




TYHJIP, JIECOB, CTEIIEH, ITyCTBIHb

79 AHTpPOTIOTEHHBIE HKOCHUCTEMBI

80 YpboakocucreMmsl. [Ipaktudeckas padora 05
«M3ydenue u onrcanue ypooIKOCUCTEMBD) '
3aKOHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX

81 B3aMMOJICICTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3/IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TIOMYJISITUOHHOM U
9KOCUCTEMHOM YPOBHSX

83 buocgepa — obuiernanerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepuanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOChEPHI

86 KpyroBopoTs BemiecTs u
OMOreOXMMHUYECKHUE IUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
CyLIN

88 YcroitunBocTh 6MoCcheps

89 DKOJIOTHYECKHE KPU3HUCHI U UX TPUYHHBI

90 BosneiicTBue yenoBeka Ha Ouocdepy

o1 AHTpOTIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENIbHBIN U KUBOTHBIA MU

92 OxpaHa npupo bt

93 OcHOBHBIE TPUHIUIIBI YCTONYUBOTO
Pa3BUTHS YEIOBEUYECTBA U TIPUPO,IBI
PanmonansHO€ MPUPOIOIOIB30BAHNE U

94 COXpaHEHHEe OMOJOTHYECKOTr0 Pa3Hoo0pasus

3emiau




O6006mienue mo TeMe «MUKPOIBOIIONUS U €€

95 1 1
pe3yabTATHDY

9 O606muienne o Teme «MaKpo3BOJIOIHS U €€ 1
Pe3yaBTATHDY

97 O606menne no Teme «IIpoucxoxaenne u 1
pa3BUTHE )XKU3HU Ha 3eMIIe)

98 O606menne no Teme «IIponcxoxneHue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06061eHne 1o TeMe «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHHUAX OPraHU3MOB»

100 O6061menue o reMe «Opranusmsl U cpesia 1
oOuTaHU»

101 O6o6meH1Ee o TeMe «DKOJIOTHUS BUIOB U 1 1
MIOITYJISALAND)

102 O6006mmenue mo teme «brocdepa — 1 1
ri106aabHas 5KOCUCTEMaY

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10 7.5




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

* buonorus, 10 kacc/ [Taceunuk B.B., Kamenckuii A.A., PyomioB A.M. u npyrue; Mo peaakiuei
[Taceunuka B.B., Akunonepnoe o0uiectBo «M3narensctBo «IIpocsemienue»
* buonorus, 11 kracc/ [Naceunuk B.B., Kamenckuit A.A., Pyornios A.M. u npyrue; Mo peaakiuei

[Taceunuka B.B., AkinmonepHoe o0uiectBo «M3narensctBo «lIpocBenienne»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

buonorus. Iloypounsie pazpabotku. 10-11 k1. YrinyOneHHbIH ypOBEHb

Astop(sl): [Taceunuk B.B., IlIsenos I'.I'., Edumona T.M.

JImang YMK: YMK "JIuauns xusan". B. B. Ilaceunuk, 10 k1.

Knacc: 10, 11
HUAU®POBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
https://resh.edu.ru

www.school-collection.edu.ru

https://uchebnik.mos.ru

https://www.yaklass.ru






