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MHNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no yuebnomy npenmery "buonorus" (manee - 6uosiorusi) Ha ypoBHE CpeIHEro OOIIEro
oOpa3oBaHus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-@3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanuny, ®PI'OC COO, Konuenuuu npenoaaBanust yueoHoro npeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (heiepaabHOi pabodelt mporpaMMbl BOCIIUTAHHSL.

YueOusrii npeamer «buonorus» yriyonéaHoro yposss u3ydeHus (10—11 kimacchl) sBisieTCsS OAHUM U3
KOMIIOHEHTOB TNpenMeTHOl ob6nactu «EctecTBeHHO-Hay4Hble npeaMeTsl». CormacHo nonoxerusm OI'OC
COO mnpodwibHbIe y4eOHBIC TPEIMETHI, W3yd4aeMble Ha YIIIyOJIEHHOM YpPOBHE, SBJISIOTCS CHOCOOOM
muddepeHnraniu  00y4eHHs Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHWsS W IMPU3BAHBI 00ECICYHUTH
MIPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM OOLIMM, CPEIHUM MPOPECCHOHATBHBIM U BBICIIAM
oOpazoBanueM. B To ke Bpemst KaAblii M3 3THUX y4eOHBIX MPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH Ha
IIPUOPUTETHOE pELIEHUE O0pa30BaTEIbHBIX, BOCHUTATENIBHBIX W pPa3BUBAIOIIMX 3a7ay, CBA3AHHBIX C
npodopueHTanuell 00yJaloIUXcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM o0JacTh Hay4dHOTO
3HAHUS, CBA3AHHOTO C OUOJIOTHEN, MEAUITMHOM, SKOJIOTHEHN, TICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebnomy npeametry "buonorusa" ma€r npeacTtaBieHHE O LETU U 3a7adax U3ydeHUs
yueOHoro mpenmera «buonorusi» Ha yriyOJI€HHOM YpOBHE, OMpeaelsieT o0s3aTeabHOEe (MHBAPUAHTHOE)
MIpEeIMETHOE COJIEpP)KaHUE, €ro CTPYKTYPHUPOBAaHME IO pa3jeiaM U TeMaM, paclpelielieHHe M0 Kiaccam,
PEKOMEHAYET TMOCIEeI0BAaTEIbHOCTh HM3YyYEHHs] Y4YeOHOro Marepuaga ¢ Y4€TOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKK Y4eOHOTO Ipollecca, BO3PAcCTHBIX OCOOEHHOCTEH oOyuwaromuxcsa. B
porpaMMe Mo OHOJIOTUH pPEaJTu30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3y4eHHEM OMOJIOTHH Ha YpOBHE
OCHOBHOTO 001iero o0OpasoBaHusi, Oiaronapsi 4emy HMpOCMaTpUBAETCS HANPABIECHHOCTh Ha IMOCIEYIOIIEee
pa3BUTHE OHWOJIOTUYECKMX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, FKOJOTUYECKOTO MBIILIEHUS, MPEACTABICHUI O 3I0pOBOM 00pa3e JKM3HM, Ha BOCIUTAaHUE
OepeXKHOr0 OTHOILLIEHHUS K OKpy’Karollel MmpupoAHol cpene. B mporpamme mo OuosiorHy Takke MOKa3aHbI
BO3MOJKHOCTH yueOHOTO npeameta «buosorus» B peanuzaruu tpeboBannii ®I'OC COO k mimaHUpyeMbIM
JUYHOCTHBIM, METalpeIMETHbIM M MPEIMETHBIM pe3yibTaTaM oOyueHus U B (OPMHPOBAHHH OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATENBbHON JESATEIbHOCTH O0YyYaOIIUXCsl 10 OCBOCHUIO COJIEPKAaHUS OMOJIOTHYECKOTO
00pa3zoBaHus HA YPOBHE CPEIHET0 00IIero 00pa3oBaHus.

VYyeOnnii mnpeamer «buwosorus»» Ha ypoBHE cpeaHero oOmero o0Opa3oBaHHS — 3aBepIIacT
OWoJIoTMYeCKOoe O0O0pa3oBaHWME B IIKOJIE W OPHCHTHUPOBAH HA paCHIMPEHHE H YriyOJeHWe 3HaHUH
oOyuarouuxcs O KHUBOM IpHUpOJie, OCHOBAX MOJIEKYISIPHOM M KIETOYHOW Ouonoruu, >MOpHOJIOTHH U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJIOTHH.

N3yuenue yueOHoro npenmMera «buosorus» Ha yriyOoJeHHOM ypOBHE OPUEHTHPOBAHO Ha MOATOTOBKY
oOyuaronuxcs K MOCIeAYIOIEeMY MOJyYeHHIO OHMOJOrM4eckoro oOpa3oBaHHMs B By3aX M OpraHHU3alMsIX
cpenHero mpodeccuoHanbHoro  oOpazoBaHus. (OCHOBY €ro CoJAEpKaHHUA COCTaBJISIET CHUCTEMa
OMOJIOTMYECKUX  3HAHWM, TMOJIyYEHHBIX TPU  M3YYECHUH  OOYYAIOIIMMHCS  COOTBETCTBYIOIIHUX
CUCTEeMAaTUYECKUX pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOIO obiero obpasosanus, B 10—11 kiaccax atu
3HaHUS TOJYYaroT pa3BuTHE. Tak, paclIupeHbl U yriIyOlleHbl OMOJOTMYECKHE 3HAHUS O PACTEHUSX,
KUBOTHBIX, TpHuOax, OaKTEepUsiX, OPraHu3Me YelOBEeKa, OOIINX 3aKOHOMEPHOCTSIX YKU3HU, JTOTOJTHHUTEIHHO
BKJIIOUEHBI OHOJOTMYECKHE CBEJEHUS MPHUKIAJHOTO U TMOMCKOBOIO XapakTepa, KOTOPHIE MOXHO
UCIO0JIb30BAaTh KaK OPUEHTHPHI Ui MOCIEeAyIomero BeiOopa mpodeccuu. Bo3mokHa Takke HHTETparus
OMOJIOTMYECKUX 3HAHUM C COOTBETCTBYIOIIMMU 3HAHHSIMH, MOJYYCHHBIMUA OOYYArOIIUMHUCS TIPU H3YyUCHHH
(bu3HUKN, XUMUH, reorpa@uu 1 MaTeMaTHKH.

Crpykrypa mporpamMmel 1o y4deOHOMYy mpeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIH H
HBOJIFOLIMOHHBIN MOAXObI K N3ydyeHHI0 6Monoruu. CorjiacHO UM, M3Yy4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIEe IS JKUBBIX CHCTEM PA3HOTO YPOBHS OpPraHH3aIlUH, SBOJIOIUN OPraHMYECKOTO MHpa Ha
3emMiie, COXpaHEHHMsS OMOJIOTMYECKOTO pa3HooOpa3us IutaHeTsl. Tak, B 10 kiacce H3y4yaroTcs OCHOBBI
MOJIEKYJISIPHOM W KIETOYHOW OHUOJOTHH, SMOPHUOJNOTMH W OWOJIOTHM Pa3BUTHS, T€HETHKU U CEJEKIIHH,
OMOTEXHOJIOTMM M CHUHTETHYECKOM OHOJIOTHH, aKTYaJlU3UPYIOTCS 3HAHUSA OOydJaromMXcsl Mo OOTaHMKe,
300JIOTHH, aHATOMHHM, (puznosioruu uyenoBeka. B 11 kmacce M3ydaroTcs SBOJIIOLIMOHHOE YY€HHUE, OCHOBBI
9KOJIOTHH U y4eHHe o ouocdepe.

VYuebHblil npenmer «buonorus» mnpus3BaH 00ECHEYUTH OCBOEHHE OOYUYAIOIIMMUCS OHOJIOTHYECKUX
TEOPHUH U 3aKOHOB, WJEH, MPUHIMIIOB U MPABHUJI, JIEKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOMH
KapTUHBI MUpPA, 3HAHUH O CTPOEHUH, MHOTOOOpa3HH W OCOOEHHOCTSX KIIETKH, OpPraHu3Ma, MOMYJISIHH,
OMOIIeH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTH)KEHHUSAX, COBPEMEHHBIX MCCIIEOBaHUSIX B



OMOJIOTUH, TPUKIAJHBIX ACHEKTaX OHOJOTMYeCKHX 3HaHWU. J[msg pasBUTUS M TOAJEpXKaHHUA HHTEpeca
oOyyaromuxcst K OMOJIOTUU HApsALy CO 3HAUUTEIBHBIM 00BEMOM TEOPETHUECKOTO MaTepraia B COACPKaHUN
IIPOrpamMMbl IO OMOJIOTHUH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAaHOBIICHHS M Pa3BUTHS TOM MM MHOU
oOmacti OWOJIOTHH, BKJIQJOM OTEUECTBEHHBIX M 3apyOEeKHBIX YYEHBIX B pEIICHHE BaKHEHIINX
OMOJIOTUYECKUX U HKOJIOTHIECKUX MTPOOIIEM.

Hear wu3ydenus ydeOHoro mnpeamera «buonorusy Ha yrayOI€HHOM YpOBHE — OBJaJICHHE
00yJaroIMMUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIMOHAIBHON OPraHW3aluy )KUBBIX CHCTEM PAa3HOTO PaHTa H
npuoOpeTeHne yMEHUI MCIOJb30BaTh 3TH 3HAHUSA B (POPMUPOBAHMM MHTEpECa K OMPEACIEHHOW 00IacTH
npo(hecCHOHAPHON JIEATEIIEHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WM K BBIOOpY y4yeOHOTO 3aBeleHHS JUIs
IIPOJIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHUs.

Jloctmxenne uLenu wu3ydyeHus yueOHoro mnpenMera «buosorus» Ha yriyOn€HHOM  ypOBHE
o0ecrieunBaeTCsl pEIICHUEM CIIeIYIONINX 3a1a4:

® OCBOCHHE OOYYAIOIIMMHUCA CHUCTEMbl OHMOJIOTMYECKUX 3HAHUNU: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOPUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUiIaX, COCTaBIISIIOIIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHpa; O CTPOEHUH, MHOrooOpa3uM U OCOOEHHOCTSX OHOJOrHYECKUX
cucteM (KJIE€TKa, OpraHu3M, MOMYJALHUs, BHJ, OHOTeoleHO03, Onocdepa); O BBIJAIOIIMXCA OTKPBITHUSAX U
COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHH;

® O3HAKOMJICHHE OOy4aloUuIuxcs C METOJaMU IO3HAHWS >KUBOM MPHUPOJBI: MCCIEI0BATEIbCKUMU
METOJIlaMU OHMOJIOTUYECKUX HAyK (MOJEKYISIPHOW W KJIETOYHON OWOJOTHM, ASMOPHUOJIOTHHU M OHOJIOTHUHU
Pa3BUTHUSL, TEHETUKH U CEJIEKI[UU, OMOTEXHOJIOTUN U CHHTETUYECKOM OMOJIOTHUH, TATIEOHTOJIOT U, SKOJIOTHH);
METO/IaMU CaMOCTOSITEIbHOTO MPOBENEHUSI OMOJOTUYECKHX HCCIIEeIOBAaHUN B JTaOOpaToOpuM W B MPUPOJIE
(HabmroieHue, U3MepeHue, SKCIEPUMEHT, MOJISTTUPOBAHUE);

e OBJIa/IeHUE O0YYaIOIIMMUCS YMEHUSIMU: CAMOCTOSITENIbHO HAXOIUTh, aHAJIM3UPOBATh U MCIIOJIb30BaTh
OMOJIOTUUECKYI0 HMH(POPMAIIUIO; TOJB30BAThCSl  OWOJOTHYECKONM TEPMUHOJOTHEH ¥  CHUMBOJHUKOMM;
YCTaHABIMBATh CBA3b MEXKIY pPa3BUTHEM OHOJIOTUM M COLHAIBbHO-?PKOHOMUYECKUMHU U IKOJOTHMYECKUMU
npo0ieMaMy YeJI0BEeYECTBA; OL[EHUBATh MOCIEICTBUS CBOCH JIEATEIHHOCTH MO OTHOIIEHUIO K OKPYXKaloIIeH
MPUPOJHON cpele, COOCTBEHHOMY 3IO0pPOBBIO U 3J0POBBIO OKpYXKAIOLIUX JIOJeH; 0OOCHOBBIBATH H
cobmonate Mepbl TpOoQUIAKTHKKA WHOEKIIMOHHBIX 3a00JIeBaHWM, TpaBHJIa TOBEICHUS B MPHUPOIE H
obecrnieueHns 06e30MacHOCTH COOCTBEHHOM KU3HEAEATEILHOCTH B UYPE3BBIYANHBIX CUTYalUSIX MPUPOIHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBHITHS B 001acTH OUOJIOTHH;

e pa3BUTHE y 00YUAIOUIUXCS UHTEUIEKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH B MPOLIecce 3HAKOMCTBA
C BBIJAIOMIMMUCS OTKPBITHSIMH W COBPEMEHHBIMU HCCIEAOBAHUSMU B OHOJIOTHUH, PEIIaeMBIMH €IO
npoOieMaMu, METOJOJIOTHEH  OHOJIOTMYECKOTO  HCCIIEeOBAaHUS, MPOBEACHUS  SKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHUM, pelieHus: OMOJI0rHUYeCKUX 3a1a4, MOJICIIMPOBAHMS OMOJIOTUUYECKUX 0OBEKTOB U IIPOIECCOB;

e BOCITUTaHKE y OOyYaIOMINXCsl [IEHHOCTHOTO OTHOIICHHUS K JKUBOM MPHUPOJE B IIEJIOM U K OTAEIbHBIM
e€ 00beKTaM U SIBICHUSM; (OPMUPOBAHUE IKOJOTHUYECKON, T€HETUYECKOW TPAMOTHOCTH, OOIIeH KyIbTYpbl
MOBE/ICHUS B IIPUPOJEC; MHTETPAIlUN €CTECTBEHHO-HAYUHbIX 3HAHU;

eIproOpeTeHne OOYYarOIIMMHKCS KOMIIETEHTHOCTH B  pAlMOHAIBLHOM  IPHUPOJIONOIH30BAHUU
(coOmronenue mpaBuUi TMOBEIACHHS B MPHPOJE, OXpPaHbl BUIOB, IKOCHUCTEM, OHUOCHEpBI), COXpaHEHUU
cOOCTBEHHOTO 37I0POBbBS U 3/I0POBbS OKPYKAIOIIKNX JIOAeH (coOmtoneHust Mep nmpoduaakTuky 3a00eBaHUM,
obOecrieueHre O€30MAaCHOCTH  KHU3HEACATEIbHOCTH B  YPE3BBIYAWHBIX CUTyallUsX MOPUPOJAHOTO U
TEXHOTE€HHOTO XapaKTepa) Ha OCHOBE HMCIOJIb30BaHUS OMOJOTMYECKUX 3HAHWW U YMEHUU B MOBCETHEBHOM
KU3HU;

e CO3/IaHUE YCIIOBUI 51 OCO3HAHHOTO BBIOOpa 0OydYaroLUIMMKCA MHIUBHUIYalIbHOW 00pa3oBaTeIbHOM
TPAeKTOPUH, CIIOCOOCTBYIONIEH MocenyounemMy npopeccuoHaIbHOMY CaMOOTIPEIENIEHUI0, B COOTBETCTBUU
C MHIMBHIyaIbHBIMU UHTEPECAMHU U TIOTPEOHOCTSIMH pPErroHa.

OO11ee yMcIo YacoB, OTBEACHHBIX HAa 3yYeHHE OMOJIOTHH Ha YTiyOJIEHHOM YPOBHE CpeTHEro 00Iero
obpa3oBanus, cocrapusieT 204 gaca: B 10 kimacce — 102 vaca (3 gyaca B Henento), B 11 kimacce — 102 yaca (3
yaca B HEJIEIIO).

OT10op opraHM3allMOHHBIX (POPM, METOJOB U CPEJCTB 00yUEeHHUsT OMOJIOTHH OCYIIECTBISETCS ¢ YUETOM
crielu(UKN €ro CcoJepXaHWs M HalpaBICHHOCTH Ha MPOJOJDKEHHE OHOJOrMYecKOoro oOpa3oBaHHs B
OpraHu3alUsaX CpeAHEro NpopecCHOHaIbHOTO U BRICIIET0 00pa30BaHusl.

OO0s13aTeNbHBIM YCIIOBUEM NPH 00y4eHHH OWOJIOTHH Ha YriIyOJIEHHOM YpOBHE SIBJISIETCS IPOBE/IECHHE
mabopaTopHBIX M MpakTU4YecKuX paboT. Takke ydacThe OOYYArOIIUXCS B BBITIOJHEHUU IMPOEKTHBIX U



y4eOHO-HMCCIIeIOBATENbCKUX PadoT, TeMaTHKa KOTOPBIX OIMpENeseTcss YYUTEeIeM Ha OCHOBE MMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBHM.

[Ipemiaraemas paGovast mporpamma peaausyercss npH ucronb3oBanud YMK «buonorus. Jluaus
XKU3HU. YTIIyOJICHHBIN YpOBEHbY MO penakuueit mpogeccopa B. B. [Taceunuka.

Paboyas mporpamma coctaBieHa B COOTBETCTBUU ¢ DenepanbHON pabodeld mporpaMMOi BOCITUTAHUS
cpeaHero o0mero oopa3oBaHusl.

COJEPKAHUE YYEBHOI'O ITIPEJIMETA

10 KJIACC

CopnepxaHue NpPOrpaMMBbl, BBIJICIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY TIOCYIApPCTBEHHOM
uroroBou arrecranuu (['MA).

Tema 1. buojiorust Kak HayKa

CoBpemeHHass Ouojoruss — KOMIUIEKCHass Hayka. Kparkas wucTtopusi pa3Butus OHOJIOTHH.
buonornueckne Hayku W u3ydaemble UMHU MpoOsieMbl. DyHIaMeHTanbHbIE, MPUKJIAJAHBIE U TMOUCKOBBIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosiorud B (POPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa.
[Ipodeccun, cBa3anHble ¢ Ouosorueil. 3HadeHHe OMOJIOTUM B MPAKTUYECKOW AEATEIbHOCTU YeJIOBEKa:
MEHIINHE, CEIbCKOM X03SHCTBE, IPOMBIIIIEHHOCTH, OXpaHe IPUPOIbI.

JdeMoHcTpauuu

Hoptpetsl: Apucrotens, Teodpact, K. JIunnent, XK. b. Jlamapk, Y. {apsun, Y. I'apseit, I'. Menaens,
B. W. Bepnanckuii, WM. II. IlaBnoB, M. W. Meunuko, H. W. BaBumo, H. B. Tumodees-PecoBckuii,
Hx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabauie! u cxembl: «CBsi3b OMOJIOTHH C IPYTUMU HayKamuy», «CrcteMa OMOJIOTHYECKUX HAyK».

Tema 2. /KuBble cucTeMbl M X H3yYeHHUE

XKusble cuctembl Kak mnpeaMeT wu3ydeHuss Ouosnoruu. CBoicTBa KHUBBIX CHUCTEM: E€IUHCTBO
XUMHUYECKOTO COCTaBa, JAMCKPETHOCTb M LEIOCTHOCTh, CJIOKHOCTh M YIHOPSJOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTh, CAMOOPTraHU3aLHsl, CAMOBOCIIPOU3BEACHUE, PA3APAKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3aluy >KUBBIX CHCTEM: MOJEKYJSPHBINA, KIECTOYHBIM, TKAHEBBIM, OPraHU3MEHHBIMH,
MOMYJIIIMOHHO -BUIOBOM, 9KOCHUCTEMHBIN (OHMOTreOeHOTUY ECKHH), OrocdepHbI. [Tpomeccsl,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHbIE MpPHU3HAKU KUBOTO. JKu3Hb Kak (opma CyliecTBOBaHUS
Marepuun. Hayku, nzydaromnye >kMBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHn3aluu.

N3yuenue xuBbix cucteM. MeTo bl 6uonornueckoit Hayku. HaGmionenue, usmepeHue, 3KCrepuMeHT,
cucreMarusanus, mertaaHanu3. lloHsThe o 3aBUCHMMOW M HE3aBUCUMOW IepeMeHHOH. llmanupoBanue
skcniepumenTta. [loctaHoBka u mpoBepka rumote3. Hyneas rumnore3a. [lonstue BbIOOpKHM U €€
JOCTOBEpHOCTh. Pa3dbpoc B Ouonornueckux naHHbIX. OnEHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3YNIbTaTOB.
[IpyuumnHbl HCKa)XKEHUS PE3YJIbTATOB SKCIIepUMEHTa. [[oHATHE CTaTUCTUYECKOTO TECTa.

JdeMoHcTpanun

Tabauiel u cxembl: «OCHOBHBIE MIPU3HAKU KU3HWY, «bronorudeckue cucreMbn», «CBOMCTBa KUBOU
MaTepum», «YPOBHU OpraHu3ally >XKUBOM Npupoap», «CTpoeHne KUBOTHOU KIIETKN», « TKaHU )KUBOTHBIX»,
«CHCcTeMbl OPraHoOB YeJIOBEUYECKOro opranuiMay, «buoreorieHos», «buochepa», «MeToapl U3ydeHHS )KUBOU
MIPUPOJIBI».

O6opynoBanue: n1abopaTtopHoe 00OpyJdOBaHHE s TMPOBEACHUS  HAOMIOACHMH, HM3MEpEeHUH,
SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnoyp30BaHue pa3InYHbIX METOA0B IIPU U3YUYEHUU KUBBIX CHCTEM.

Tema 3. buosiorust KjieTkn

Knetka — cTpykTypHO-(QYHKIMOHANbHAS €AMHUIA KUBOTO. McTOpHs OTKpBITHS KIETKU. PaboThb
P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. [llneiinen, P. BupxoB). OCHOBHBIE MOJOKEHUS
COBPEMEHHOM KIIETOYHON TEOPUU.

MeTobl MOJEKYASPHOW M KIETOYHOW OMOJIOTHH: MHUKPOCKOMHUS, XpomaTorpadus, siexTpodopes,
METO/I MEYEHBIX aTOMOB, JuddepeHInanIbHOe HEHTPUPYTHPOBAHUE, KYIBTUBHUPOBAHUE KIETOK. M3yueHue
Qukcuposannvix  Kiemokx. DIEKTPOHHAas MUKpOCKonus. Kougokanvuas mukpockonus. Bumanvnoe
(npudicuznenHoe) uzyyeHue Kiemox.



JdeMoHcTpanuu

Hoptpertst: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuuel u cxembl: «CBETOBOW MHKPOCKOID), «DJIEKTPOHHBIM MHUKPOCKOM», «lcTopusi pa3BUTHA
METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM ~ MHUKPOCKOI,  MHKPOIpENaparbl  PAacTUTENbHBIX,  JKUBOTHBIX U
OaKTepUaATBHBIX KIIETOK.

IMpakTuyeckas padora «/3yueHne MeTo0B KIETOYHOM Onosoruu (xpomarorpadus, snekrpodopes,
maddepennnansaoe nenTpudyruposanue, [1LP)».

Tema 4. Xumudeckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- W YJIbTPaMHUKpPOA3JIEMEHThl. Boma m €€ ponp Kak
pacTBOpUTEIIS, peareHTa, yuacTHe B CTPYKTYPUPOBaHUU KIIETKH, TeIUIOperyisiund. MuHepaibHble BelecTBa
KIIETKHU, UX OHoJiorudeckast poJib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buosornyeckue mnonuMepsl. benku. AMHUHOKHCIOTHBIA COCTaB
6enkoB. CTpykTypbl OenkoBoil Mousiekynbl. IlepBuuHas cTpykTypa Oenka, menTujaHas cBA3b. Bropuunas,
TpeTUYHasi, YeTBepTUYHas CTPYKTyphl. JleHarypamnus. CoiictBa OenkoB. Kiaccudukanus OenkoB.
buonoruueckue pynxum 06enxoB. [Ipuonsi.

VYrneBoasl. MoHOcCaxapuibl, AUcCaxapubl, OJUrocaxapusl U noaucaxapuapl. OOIuUi miaH CTPOEHUs
1 (PU3HKO-XMMHYECKHE CBOMCTBA YrieBo0B. buonornueckue GyHKIMH YTIE€BOAOB.

Jlunuger. T'mapodunbHO-THAPODOOHBIE CcBoOMicTBA. Kraccubukamuss nunuaoB. Tpurivdnepupl,
dbochomumuapl, BOCKH, cTepouabl. buonorundeckue GyHkiuu gunmuaoB. OO0mue cBOCTBa OMOJOTUYECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxnennoseie xucnorel. JJHK n PHK. Crpoenne HyknenHoBbix kucinoT. Hykmeoruasl. IIpuHimn
komruieMeHTapHocTu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas crimpans. MecToHaxoXaeHHe U
ounonornueckue ¢pynkuu JJHK. Bugst PHK. ®ynkunn PHK B kietke.

Crpoenune mosekynsl AT®. Makposprudeckue cBsizu B Mojiekyine AT®D. buonorndeckue GyHKIIUHA
AT®. BoccraHoBIICHHBIE TEPEHOCUMKH, HX (YHKIUU B KIETKE. /pyeue Hykneozuompugpocghamol
(HT®). CexBenupoBanue JIHK. Memoow cenomuku, mpanckpunmomuxu, npomeomMuKiu.

CtpykTypHas OuWoOJIOTHS: OMOXMMHUYECKHEe U  OWO(U3WYECKHE MCCIENOBAHUS COCTaBa W
MIPOCTPAHCTBEHHON CTPYKTYphl OHOMONEKyl. Modenuposanue cmpykmypsvl U QyHKyuti OUOMONEKYI U UX
Komniexkcos. Komnvromepuwiii Ouzaiin u opeaHudeckuil cunmes 6UOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpauuu

[optpertsr: JI. [onunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C. [Ipy3unep.

uarpammel: «Pacnpenenenne XMMUYECKUX JJIEMEHTOB B HEXUBOW mpupoie», «Pacmpenenenue
XMUMHYECKUX DJIEMEHTOB B JKUBOI MPUPOJIE».

Tabauibl u cxembl: «llepuoanueckas Tabmuna XUMHYECKHUX DJIEMEHTOB», «CTpOEHHE MOJICKYIbI
BOJbI», «BemectBa B cocrtaBe opraHuzMoBy, «CTpoeHHE MOJEKYnbl Oenka», «CTpyKTypbl OeIKOBOi
MOJIEKYNbI», «CTpOoeHHE MOJIEKY YIrIeBOA0BY», «CTpoeHHe MOJEKYN TUIUA0BY, «HyKIenHOBbIE KHCIOTHIY,
«Ctpoenue monekynbl ATDy.

O6opynoBaHue: XUMUYECKast Mocy1a 1 000pyI0BaHHUE.

JlaGopaTopuas padora «OOHapyxeHue OeKOB ¢ IOMOIIbI0 KaUeCTBEHHBIX PEAKLIUI».

JladopaTopHas padora «lccienoBanre HyKIEMHOBBIX KUCIOT, BBIJICJIECHHBIX U3 KJIETOK Pa3IMYHBIX
OpPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KIETKH

Tumnb! kIeTOK: dyKapuoTHYecKas M Nnpokapuotudeckas. CTpyKTypHO-(YHKIIMOHAIbHbIE 00pa30BaHuUs
KJIETKH.

Crpoenue mpokaproTHueckoi kiaeTku. Kierounas crenka Oakrepuit 1 apxeil. OcoO€HHOCTH CTpOEHHS
reTepoTpoHOi 1 aBTOTPO(YHOM MPOKAPUOTUYECKUX KIIETOK. MecTo U poJib IPOKapuoT B OMOIIEHO3aX.

Crtpoenre W (QYHKIMOHUPOBAaHHE OJyKapuOTHYeCKOW KieTkd. [lmazmaTuueckas MemOpaHa
(mnazmanemma). CTpykTypa mia3MaTHUecKoil MemOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHBIM (quddy3us, oOneruénHas nud¢ys3us), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIHI
akTUBHBINA TpaHcnopt). [Tomynponumaemocts MeMOpanbsl. Pabota HaTpuii-kanueBoro Hacoca. DHJIOLMTO3:
NUHOLUTO3, (aronuto3. Ox3ouuto3. Kierounas crenka. CTpykrypa W (PyHKIMHM KJIETOYHOH CTEHKH
pacteHuii, rpuboB.



Huronnazma.  I[utozons.  Lutockener.  JIBwxkenue  muroriazmbl.  OpraHowabl — KIIETKH.
OpHoMeMOpaHHbIE OPraHOUABI KIETKU: dHAomnazmatudeckas cetb (DI1C), anmapart ['onbmKku, TU30COMBI,
UX cTpoeHue U (QyHKIMH. B3anMOCBS3b 0JTHOMEMOPAHHBIX OPraHOUIOB KiIeTKH. CTpoeHHe TpaHyIsIpHOTO
petukynyma. Mexanuzm nanpasnenusi deikog ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIECTOYHBIX
MeMOpaH. ['mankuii (arpaHyysipHBIN) dHIOTUIA3MAaTUYeCKUui peTukyayMm. CexperopHas (QyHKIUsS ammapaTa
TFonbxu. Moougurkayus  berxos 6 annapame Ionvoxcu. Copmupoeéka 6enkos 6 annapame
LT'onvoorcu. TpancnopT BelllecTB B KieTKe. Bakyonu pactutenbHbIx KieTok. Knetounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOUAbI KJIETKU: MUTOXOHAPUH, IUIACTUBL. [Ipoucxodcoenue MumoxoHoput u
nracmuo. Cumobuoeenez (K.C. Mepeosickoscxui, JI. Mapeynuc). CtpoeHne u (QYHKIIUM MHTOXOHAPUN H
wiactufl. [lepBuuHbIe, BTOPUYHBIC U CJIOKHBIE TUIACTHIBI (DOTOCHHTE3UPYIONIUX dYKApUOT. XIIOPOTUIACTHI,
XPOMOILIACTBI, JISUKOTUIACTHI BBICIIUX PACTCHUM.

HememOpanubie opranouapl kieTkd CTpoeHHEe W (PYHKIMM HEMEMOpPAHHBIX OPraHOWIOB KIICTKH.
PuGocomsl. IIpomesxcymounvie  unamenmur.  MuxpodunameHTbl. AKmunosvie  MUKpoguiameHmul.
MpleuHble  KIETKU. AKMUHOBble KOMNOHEHMbl Hembluieunblx Kiemok. MukpotpyOouku. Kierounsrit
neHtp. CTpoeHue U JBIKEHHE KTYTUKOB U pecHUYeK. MUKpoTpyOouku mutoriasmbel. LlenTpuons. benku,
accoyuupogantvle ¢ MUKpoguiamenmamu u muxpompyboukamu. MomopHule denxu.

Anpo. Ob6onouka siapa, XpoOMaTHH, KapHoOIIa3Ma, SIPBIIIKH, WX CTpOCHHE M (PyHKUIHMH. SnepHbId
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pPACHOJIOKEHUE XPOMOCOM B MHTEp(A3ZHOM siape. DyxpomamuH u
ecemepoxpomamur. bBeNnku XpoMaTuHa — THUCTOHBL. /JuHamuka s0epHou 000104Ku 68 mumo3se. fAoephbiil
mpancnopm.

Knerounsie BrmoueHus. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK OJYKapHoOT (PacTUTEITHHOM,
KUBOTHOM, TpHOHOI).

JdeMoHcTpanuu

IMoptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl 1 cxembl: «CTpoeHHE DSYKAPUOTHYECKOW KIETKH», «CTpOeHHE J>KMBOTHOW KIICTKH,
«CTpoeHue pacTUTENIbHON KIETKW», «CTpOeHUE MUTOXOHAPUN», «Aapo», «CTpoeHne mpoKapuoTHYECKOU
KJIETKH.

O6opynoBaHue: CBETOBOII MHUKPOCKOI, MHKpPOMpEenaparbl pacTUTEIbHBIX, JKUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.

JladopaTopHas pa6ora «/3ydyeHne cTpoeHuUs KIETOK Pa3IMYHbIX OPraHU3MOB).

IMpakTnyeckas padora «/3ydyeHue CBONCTB KIETOYHONH MEMOpaHbI».

JladopaTopHas pab6ora «/ccienoBanue maa3mMoan3a U Jemia3MoiIn3a B paCTUTENbHBIX KIETKaX.

IpakTHyeckasi padora «/3yueHue qBUKEHUS LIUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NMpeBpalleHne SHEPruM B KJIeTKe

AcCUMMIISIINAS U AUCCUMIIISILIAS — JIB€ CTOPOHBI MeTabosm3Ma. THrbl 0OMeHa BEIIeCTB: aBTOTPOQHBIN
U reTepoTpoHbI. YdacTHe KHCIOpoJa B OOMEHHBIX IpoIeccax. DHEepPreTHYeckoe 00ecreyeHne KIeTKH:
npespamenne AT® B oOmeHHbIx mnpoueccax. @DepMEHTATHBHBIA XapaKTep peakIuid KISTOYHOTO
MeTtabonuszma. DepMeHThl, MX CTpPOCHHE, CBOMCTBa M MexaHu3M JeiictBua. Kodepmenrtsl. Orianuus
(epMEeHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-akTuBaTtopbl U O€IKU-UHTHOMTOPHL. 3aBUCHUMOCTD
CKOPOCTH (DepMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PaKTOPOB.

[TepBUUHBIN CHHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCULEHHBII U OKCUSEHHBIN
gpomocunmes y 6axmepui. Ceemocobupaiowjue nueMeHmsvl U NUSMeHmyvl peakxyuonno2o yeumpa. Poib
XJIOpoIIacToB B Tporecce (oTocuHTe3a. CBeroBas u TeMHOBass (a3bl. Pomoovixanue, Cz., C4- u CAM-
munsl pomocunmesa. IIpolyKTUBHOCTb (oTOCHHTE3a. BiMsHuMe pa3nuyHbIX (AKTOPOB HAa CKOPOCTb
¢dorocuHTe3a. 3HaueHue (POTOCHHTE3A.

XemocuHnTe3. PazHooOpasue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTpUUIMpYIOLIHMEe  OaKTepuH,
xKenez00aKkTepuu, cepobakTepun, BOJIOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

Anaspo6Hble opranu3mbsl. Buasl Opoxxenus. [IpoaykTel OpokeHUst U UX MCIIOJIb30BAaHUE YEIOBEKOM.
AHa3poOHBIE MUKPOOPraHU3MBbI KaK 00bEKThI OMOTEXHOJIOTHH U BO30yIUTEIH O0JIe3HEel.

AdpoOHBIE OpraHu3Mbl. JTanbl 3HepreTudeckoro oomena. [loaroroBurenbHbI dTam. [HMkoaM3 —
0ECKUCIOPOIHOE PACIIEIICHHE TTTIOKO3BI.

buosornyeckoe oOkucleHHe, WIM KJIETOYHOE JbIxaHue. Ponb MHUTOXOHApHWI B mpoleccax
Oouosornyeckoro okucieHus. lluknumueckue peakiuu. OkuciaurenbHoe (ochopunupoBanue. Inepaus



Membpannoeo epaduenma npomonos. Cunmez AT®: paboma npomounou ATD-cunmasel. [IpenmyrnecTBa
a’poOHOTO TTyTH 0OMEHa BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh IHEPTECTUIECKOTO OOMEHA.

JdeMoHcTpanuu

Hoprpetst: Jx. [Tpuctinu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Murtuenn,
I'. A. 3aBap3uH.

Tabmuier 1 cxeMbl: «DoToCcHHTE3Y», «DHEpreTHYecKkuil oomen», «buocuHTe3 Oenka», «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHWE JIsl IPHUTOTOBIICHUS IOCTOSIHHBIX |
BPEMEHHBIX MHKPOTIPENapaToB.

JlaGopaTopuasi pa6ora «/3ydyeHue KaTaIMTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha IpUMEpe aMujIa3bl
WM KaTaJlasbl)».

JlaGopaTtopHnass pa6ora «/3ydeHue GepMEHTATUBHOTO pACHICIUICHHS MEPOKCHIA BOJOpPOJaA B
PaACTUTENLHBIX U )KHBOTHBIX KIJIETKAX).

JladopaTopnasi padora «CpaBHEHHE IPOIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlaGopaTopnasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUSY.

Tema 7. HacieanctBeHHast uHpopManus U peaju3anus eé B KiIeTKe

Peaknun matpuunoro cuuTe3a. [IpuHIIMI KOMIUIEMEHTapHOCTH B PEAKIUSAX MATPUYHOTO CHHTE3A.
Peanuzamust HacnenctBeHHor wuHGopMamnuu. ['eHeTHUecKWil KoJa, €ro CBOWCTBA. TpaHCKPHUIIIUA —
MarpuuHblii cuHTe3 PHK. IlpuHOuWnbel TpaHCKpUNUMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJLIEIBHOCTb,
acumMmeTpudHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ sransl. Yuactue TpancnopTHeix PHK B Onocunrese 6enka. YcioBus 6uocuHTesa
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMocHHTE3€e Oerka.

Coepemennvie npeocmasnenusi 0 cmpoenuu 2enog. OpraHuzanusi reHoMa y MPOKapHOT U IYKapUOT.
Perynsuusi akTHBHOCTH T€HOB Yy mpokapuoT. ['umore3a omepona (P. XKakoO, XK. Mano). MonexyaapHule
MexXanuzmbl IKcnpeccuu 2eHog y aykapuom. Ponb xpomamuna 6 pecynayuu pabomsl ceHos. Perynsauus
0OMEHHBIX TIPOIIECCOB B KiIeTKe. KieTouHbIii romeocTas.

Bupycel — Heknerounble GpOpMBbI KU3HU U oOnuratHble napa3utbl. CTpOeHHE MPOCTHIX M CIOKHBIX
BHPYCOB, PETPOBHUPYCOB, OakTepuodaros. Kuznennviti yuxn JHK-cooepoycawux eupycos, PHK-
cooepaircawux supycos, bakmepuogazos. Qbpamuas mpaHckpunyus, peeepmasa, uHmezpasd.

BupycHbie 3a0oneBanus denoBeka, XMBOTHBIX, pacteHuit. CIIMJ], COVID-19, commanpHble U
MEJHUIIMHCKUE MPOOIEMBIL.

Buoungopmamuxa: unmecpayus u aumanuz 6onvwux maccusos («bigdatay) cmpyxkmypHvix
ouonocuueckux oauuvix. Hanomexnonocuu 6 ouonocuu u meouyure. llpoepammupyemovle yHkyuu 6eaKos.
Cnocobwi 0ocmaesxu nekapcms.

JdemoHcTpauuu

IMoptpetsl: H. K. Konsuos, [. . UBaHOBCKUIA.

Tabauie! u cxembl: «buocunTes 6enkay, «I'eHeTnueckuii Koy, «Bupycs», «bakrepuodarmy.

IpakTHyeckasi padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslii mukmn, ero mepuoabl u peryiasuus. Mutepdasza u muto3. OCOOEHHOCTH INPOLECCOB,
npoTekarolux B uHTepdasze. [loaroroBka kineTku K JeneHuto. [IpecunTeTnyeckuii (HOCTMUTOTUYECKHUN),
CHUHTETHYECKUI M MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOabl UHTEp(da3bL.

Matpuunsiii cunte3 JIHK — perumkaums. [lpuaumnsr permkanuu JJHK: xomminemenTapHOCTS,
MIOJIYyKOHCEPBAaTUBHBIM CUHTE3, aHTUNapaienbHocTh. Mexanusm permmkanuun  JIHK.  XpomMocoMsl.
Crpoenne xpomocoM. Ternomepsl U TenoMepasza. XpOMOCOMHBIN HA0OP KJIETKU — KapUOTHUIL. JIUTUIIONIHBIN 1
rarIouHbIN Habopbl XpoMocoM. I'omMooruyHbie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenne xietkn — muro3. CTaaum MHTO3a M INPOMCXOMALIME B HMUX IpoLecchl. THIBI MUTO3a.
Kapuoxunes u nurokunes. buonornueckoe 3HaueHne MUTO3a.

Perynsius MUTOTHYECKOTO LKA KIeTKH. [IporpaMmMupyemas kjaetouyHast TuOelb — aromnros.

Knerounoe s1po, XpOMOCOMBI, (pyHKIMOHaNbHAas TE€HOMHKA. Mexanusmvl  npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemok. «L{ugpposas knemkay — ououngopmamuueckue mooenu
QYHKYUOHUPOBAHUS KNEeMKU.

JdeMoHcTpanuu



Tabauiel u cxembl: « X KU3HEHHBINA UK KIETKW», «MuTO3», «CTpoeHne XpoMocomy, «Perumkarst
JIHK».

O6opynioBaHue: CBETOBOM MUKPOCKOI, MUKponpenapaTsl: «MHUTO3 B KIETKaX KOPEIIKa JIyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlaGopaTtopHasi pa6ora «Habmogenne MuTo3a B KJIETKAaX KOHYMKA KOpEHIKa JIiyka (Ha TOTOBBIX
MHUKpOIIpenaparax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonoruueckoe pasHooOpasue opraHu3moB. OIHOKIIETOUHBIE, KOJOHUAJIbHbIE, MHOTOKJIETOYHbBIE
OpraHU3MBI.

OCOOEHHOCTH CTPOCHHUS M KHU3HEICATEIHHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepum, apxew,
OJIHOKJIETOYHbIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, Apyrue NpoTUCThl. KosloHHabHbBIE OpraHU3MBI.

B3aumocBs3p yacteii MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTeMbI opraHoB. OpraHusm
Kak enuHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHe: oOpa3oBaTenbHasi, NOKPOBHAs, IPOBOAAIIAS,
OCHOBHasi, MexaHuyeckas. OcoOeHHOCTH CTpOeHHus, (YHKIUH U pacrlojokKeHUs TKaHell B opraHax
pacTeHui.

TkaHM JKMBOTHBIX M 4YEJIOBEKA. THIBI J>KMBOTHBIX TKAaHEW: OJIHTENNAIbHAsA, COCIMHUTEIbHA,
MbllIeyHasi, HepBHasi. OcoOEHHOCTH CTpOeHUs, PYHKIMN M pacnoio’KEHUsl TKaHel B opraHax >KMBOTHBIX U
YEJI0BEKa.

Oprassl. BerertaTuBHbIE U T€HEpAaTUBHBIE OPraHbl pacTeHU. Opralbl U CUCTEMBI OPTraHOB KUBOTHBIX
1 yenoBeka. OyHKIMY OpraHOB M CHCTEM OPIaHOB.

Omnopa Tema opranu3moB. Kapkac pacreHuid. CKeneTbl OJHOKJIETOYHBIX M MHOTOKIETOYHBIX
KUBOTHBIX. HapyXHBbIil 1 BHyTpeHHNH cKeneT. CTpOEHUE U TUIIbI COEAMHEHUS KOCTEH.

JIBI>KEHUE OpraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOMIHOE, JKIYTHMKOBOE,
pecHMYHOE. JIBMJKEHHME MHOTOKJICTOYHBIX PACTCHMM: TPONU3MBI M HACTUH. JIBMJKEHHE MHOTOKIETOYHBIX
KMBOTHBIX U Y€JIOBEKa: MbllIeyHas cucreMa. Pedaexc. CkeneTHble MBI U UX paboTa.

IIntanue oprannsmos. IlornonieHre BOABI, YIIIEKHCIOrO ra3a U MUHEPAIbHBIX BELICCTB PACTCHUSMHU.
IIntanue >XKUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIECTOYHOE NHILEBapeHHe. IIuTaHue nO3BOHOYHBIX
KUBOTHBIX. OTAEIBI MUIIEBAPUTENBHOTO TpakTa. IInimeBapurenbHble kenessl. 1InmesapurensHas cucreMa
4eJI0BEKA.

JIpixanue opranm3moB. Jlpixanue pactenuwit. Jlpixanue xkuBOTHBIX. Juddysus razoB dyepes
noBepxHOCTh KiIeTKu. KokHoe npixaHue. JlpixaTtenbHas MOBEpXHOCTh. JKabepHoe M JETOYHOE JIbIXaHUE.
JIpIXaHHE ITO3BOHOYHBIX JKMBOTHBIX WM YEJIOBEKA. OBOJIOLMOHHOE YCIOXXHEHHME CTPOCHMS JIETKUX
II0O3BOHOYHBIX JKMBOTHBIX. JIpIXaTenpHas CHUCTEMa 4YeIOBeKa. MeXaHHW3M BEHTWIALUHU JIETKUX y NTUL H
MJIEKONUTAOMUX. Perymsuus npixanus. JpxareabHble 00bEMBIL.

TpaHcnopT BewecTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHCHOpT BemECTB y
XKUBOTHBIX. KpoBeHOocHas cucremMa u €€ opranbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. Cep/lie, KPOBEHOCHBIE COCYbI U KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOIMOHHbIE YCI0KHEHUS
CTPOEHHUSI KPOBEHOCHOW CHCTEMBbI IO3BOHOUYHBIX XKHMBOTHBIX. PaboTa cep/ua u e€ peryssuus.

Beigenenue y opranusmoB. Beinenenue y pacreHuid. Beinenenue y XKuUBOTHbIX. COKpaTUTEIbHBIE
Bakyosu. Opransl BelaeneHus. OuibTpanus, cekpeuus U oOpaTHOE BCAChIBAHHWE KaK MEXaHU3Mbl pabOThI
opraHoB BbiaeneHus. CBsA3b MOJIOCTH Te€Jlda C KPOBEHOCHOW M BBIIEIMTEIBHOW cUCTEeMaMM. Beiienenue y
MIO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Ilouku. Crpoenune u pyHkuuonupoBanue Hedpona. OOpa3oBaHue
MOYH Yy 4EJIOBEKa.

3ammTa y OpraHu3MOB. 3alluTa Yy OJHOKJIETOYHBIX OpraHu3moB. CrHopbl OakTepuil M LIUCTHI
MIPOCTENIINX. 3alUTa Y MHOTOKJIETOYHBIX pacTteHuil. Kyrukyma. CpencrBa macCMBHOM M XUMHUYECKOMN
3amuTel. DUTOHIUABI.

3amuTra y MHOTOKJIETOYHBIX JXMBOTHBIX. IIOKpOBBI M MX NpPOM3BOAHBIE. 3alllMTa OpraHu3Ma OT
Oone3neid. MIMMyHHas cucrema uyenoBeka. KIileTOYHbBI M TyMOpanabHBIH MMMYHUTET. BpoxaéHHBIA H
npuoOpeTéHHbIN cnennduyecknii *MMyHUTET. Teopus KIOHaNbHO-ceIeKTUBHOTO uMMyHHTeTa (I1. Dprux,
®. M. bepner, C. Toneraa). BocnanurensHble 0TBETHl OpraHu3MoB. Poiib BpOXXJIEHHOTO MMMYHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxuMocTs M perymsnus y OpraHusmoB. Pa3fpakMMOCTb y OJHOKIETOYHBIX OPraHHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisauus y pacTeHuil. POCTOBbIE BelleCcTBa U UX 3HAYCHUE.



HepBHast cucrema u pedrexkTopHas peryisiuss y >XKUBOTHBIX. HepBHas cucrema W €€ OTICIBI.
DBOJIIOIIMOHHOE YCJIOKHEHHE CTPOCHMSI HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTHEIbl TOJOBHOTO MO3Tra
MMO3BOHOYHBIX JKMUBOTHBIX. Peduiekc u peduiekropHas ayra. be3ycioBHbIC U YCIOBHBIE pe(ICKCHI.

['yMopanbHast perynsiiusi U 3HJIOKPUHHAs CUCTeMa KMUBOTHBIX M uejoBeka. JKene3bl SHAOKPUHHOU
CUCTEMBl W HUX TOPMOHBL JlelicTBUE TOPMOHOB. B3auMMOCBS3b HEPBHOM H 3HIOKPHUHHOM CHCTEM.
I'unoranamo-runoduzapHas cucrema.

JdeMoHcTpanuu

[Toprper: U. I1. ITaBnoB.

Tabauier w1 cxeMbl: «OTHOKIETOYHBIE BOJAOPOCTH», «MHOTOKIETOYHBIC BOJOPOCTHY», «baktepumy,
«IIpocreiitue», «Opranbl IBETKOBBIX pacTeHHiI», «CHCTeMBbl OpPraHOB TO3BOHOYHBIX >KHBOTHBIXY,
«BuyTpeHHee cTpoeHHe HaceKoMbIx», «Tkanu pactenuit», «KopHeBbie cuctemb», «CTpoeHUE CTeOIIS,
«CTpoeHne JIMCTOBOM IUTACTUHKWY», «TKaHM >XKMBOTHBIX», «Ckener uyenoBekay, «lluimeBapurenpHas
cucteMay, «KpoBeHocHas cucremay, «JlpixaTenpHas cucremay, «HepBHas cucremay, «Koxay, «Mblieunas
cucreMa», «BblaenurenbHas cucreMa», « JHIOKpUHHAsI cucTeMa», «CTpoeHue MbIIb, «MMMyHUTETY,
«KummeunomnosnoctHbie», «CxeMa MUTaHUS pacTeHUu», «KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX KM BOTHBIX,
«Ctpoenne tuapel», «CTpoeHue IiaHapuny», «BHyTpeHHee CTpoeHHe M0XKIEBOTO uepBs», «HeppHas
cuctema peioy, «HepBHas cucrema nsrymkn», « HepBHasi cuctema nmpecMbikaronuxcs», «HepBHas cucrtema
ntuny, «HepBHas cuctema MiaekonuTammux», «HepBHas cucrema yenoBekay, «Peduekcy.

OOopy/noBaHue: CBETOBOM  MHUKPOCKON,  MHKpOIIpEnaparbl  OJHOKIETOYHBIX  OPraHU3MOB,
MHKpOIIpenapaTsl TKaHEW, paKOBHHBI MOJUTFOCKOB, KOJUICKIIMM HACEKOMBIX, WIJIOKOXKHUX, JKHBBIC
AK3EMIUISIPBl KOMHATHBIX PaCTeHUH, TepOapuyl paCTEeHUI pa3HBIX OT/IEIIOB, BIAXXHBIC MPETapaThl )KUBOTHBIX,
CKEJIEThI MO3BOHOYHBIX, KOJUICKIIMH OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET UYeJOBEKa, 000pyIOBaHUE s
JIEMOHCTpPAIMM TMOYBEHHOTO W BO3JIYIIHOTO TMWTAHUS PACTCHHUH, pacHICTUICHHWs] Kpaxmaia U OEJKOB TOJ
neiictBueM (pepMeHTOB, 000PYIOBaHUE IS IEMOHCTPAIMH OIBITOB MO M3MEPEHUIO KU3HEHHOW EMKOCTH
JETKNX, MEXaHU3Ma JbIXaTEeIbHBIX ABUKEHUN, MOJIETIN TOJIOBHOIO MO3ra Pa3IMYHbIX KUBOTHBIX.

JladopaTopHas pa6ora «/I3yuyeHne TKaHEN paCTEHUI».

JladopaTopHas pa6ora «/3ydyeHne TKaHEN KUBOTHBIX).

JladopaTopHas pa6ora «/3yueHrne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPraHU3MOB

@DopMBbl pa3MHOKEHHSI OPraHU3MOB: OecIoioe (BKII0Yas BEreTaTuBHOE) U TojioBoe. Bupl Oecrosioro
Pa3MHOKEHHUSI: IOYKOBAHUE, CIOPYJIISAIUS, pparMeHTalNs, KIOHUPOBAHHE.

[TosmoBoe pasmHoxxkenue. llosioBbie kieTku, wiam rametel. Meiio3. Craaum wmeinosa. I[loBeaenue
xpoMmocoM B Meio3e. KpoccunroBep. buonornueckuii cMbIci Melo3a ¥ IOJIOBOro mpoiiecca. Meio3 u ero
MECTO B KU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapoapimieBoe pasutue. l'ameroreHe3 y K HUBOTHBIX. [lonoBble >kene3bl. OOpazoBaHue u
pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHes u ooreHe3. CTpoeHue MOJIOBBIX KIETOK.

OmnonoTBOpeHre U 3MOPHOHANBHOE Pa3BUTHE KUBOTHBIX. CrHOCOOBI OIMJIOOTBOPEHUS: HApYKHOE,
BHyTpeHHee. [[apTeHorenes.

WunuBuayanbHoe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — HayKa O pPa3BUTHH
opranu3MoB. Mopghoeenez — oona u3 enasuvix npooaem smopuonoeuu. Konyenyus moppocenos u mooenu
mopghoceneza. Cramuum 5SMOpHOTeHE3a KHUBOTHBIX (Ha mpuMmepe Jsarymku). JpoGnenue. Tumbl
npobneHust. /JemepmuHuposanHoe U  HeOepMUHUPOBAHHOe  OpobOnenue. bnacmynra, munel  OGnacmyi.
OcobenHocTH JpOOIEHUST MIIEKOMUTAONINX. 3apOJBIIIEBhIE JIUCTKU (TacTpynsauus). 3aKiagka OpraHOB H
TKaHe W3 3apOoJBIIIEBBIX JIMCTKOB. B3anMmHOEe BIMSHHME 4YacTel pa3BUBAIOLIErOCS 3apojbllia
(oMOproHanmbHAsT MHAYKIMA). 3aKiajKa TIJIaHA CTPOCHMSI KUBOTHOTO Kak pe3ylbTaT HEPapXUUeCKUX
B3aUMO/ICHCTBUII TeHOB. BnusHHe Ha SMOpHMOHAIBHOE pa3BUTHE PA3NMUYHBIX (AKTOPOB OKpPYKArOIIEH
Cpelpbl.

Poct u pa3zButue xuBoTHbIX. [locTamOpuonaneHeiii nepuo. [Ipsmoe u Henmpsimoe pa3Butue. Pazsutue
¢ MeTaMopdo30M y OECIO3BOHOYHBIX U MO3BOHOYHBIX JKMBOTHBIX. BHOJOrHYeckoe 3HaYeHHE MPSIMOTO
HEMpPSIMOTO Pa3BUTHS, UX PACIPOCTPaHEHHE B Mpupoje. Tumbl pocra KUBOTHBIX. DAKTOPHI peryisiuuu
pocTa JKMBOTHBIX U 4yenoBeka. CTaiuu moCTIMOPHOHATIBHOTO Pa3BUTHS Y )KUBOTHBIX U 4yesioBeka. [lepuoabt
OHTOTeHe3a uenoBeka. CTapeHue U CMepTh Kak OMOJIOTMYECKUe TIPOIECCHI.

PazmHoxenue u pa3Butue pacteHuid. 'ameroput u cnopodut. Meiio3 B dKU3HEHHOM LIUKJIE PACTEHUI.
OO6pazoBanue crnop B mpouecce Menosza. ['amerorene3 y pacteHuid. OIUIOJOTBOPEHHE M pa3BUTHE



pPacTUTEIBHBIX OPraHu3MoB. J[BOWHOE OIUIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE
CEMEHU.

MexaHu3MBl peryJisiliMi OHTOI€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

Hoptperst: C. I'. HaBamwun, X. [lIneman.

Tabmuuel ~ u  cxembl: «BereratuBHoe  pa3sMHOXeHHe», «Tumbl  0ecroyioro  pa3MHOKEHUS,
«Pa3MHOXEHHE XJTaMHJOMOHAAb», «Pa3MHOXKEHUE O3BIIICHbDY, «PasmMHOkeHHe TuApb», «Meio3y,
«Xpomocombl», «I'amerorenes», «CTpoeHHe SHLEKIETKH U cHepMaro3ounaa», «OCHOBHBIE CTaauu
oHTOreHesa», «lIpsmoe wm HenpsmMoe pasButHe», «Pa3BuTme Maiickoro xyka», «Pa3zButue capaHumy,
«Pa3Butne nArymkn», «J{BoliHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX pacTeHuil», «CTpoeHue ceMsH
OJHOJIOJIBHBIX WU JBYIOJIbHBIX PAaCTEHUI», «KM3HEHHBIM LHUKJI MOPCKOM KamycTbl», <« KU3HEHHBIH IUKII
MXa», «JKM3HEHHBIN UK NATOPOTHUKAY, «KM3HEHHBIA LMK COCHBD».

O6opynoBaHKe: CBETOBON MHKPOCKOI, MHKpPOIIpenaparbl SHLEKIETOK M CIIepMaTO30MI0B, MOJEb
«IMK1 pa3BUTHS JIATYLIKHAY.

JladopaTopHas pa6ora «/3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy».

IIpakTHyeckasi padora «BbIABICHNE IPU3HAKOB CXOCTBA 3apOAbIILIEH TO3BOHOYHBIX )KMBOTHBIX).

JlaGopaTopHuasi padora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M HI3MEHYMBOCTH OPraHM3MOB

Uctopus craHOBNEHHS M pa3BUTHUsS TE€HETHMKUM Kak Hayku. Pabotel [. Menpens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHbIX Yyu€HbIX B paszButun reHetuku. PabGorer H. K. Kombumoma, H.
. Basunoga, A. H. benosepckoro, I'. JI. Kaprieuenko, 0. A. ®unmumaenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKUE IOHATHSA W CUMBOJIBL. [ OMOJOTMYHBIE XPOMOCOMBI, aJUIeJIbHBIE T'€HBI,
aNbTepHATUBHbIEC MPU3HAKU, TOMUHAHTHBIM M PELECCUBHBIM MpPU3HAK, TOMO3UIOTa, T€TEPO3UrOTa, YUCTAs
TuHUS, TUOpuAbl, TeHoTun, ¢eHotun. (OCHOBHbIE METOJBl TE€HETUKU: TUOPUIOJIOTUYECKH,
LHHUTOJIOTUYECKHI, MOJIEKYJIAPHO-T€HETUYECKHIA.

JdemoHcTpauuu

[Moptpetsl: I'. Mengnens, I'. ne ®pus, T. Moprasn, H. K. Koxsuos, H. 1. Basunos, A. H. beno3epckuid,
I'. JI. Kapnieuenko, 1O. A. ®unumnuenko, H. B. Tumodeer-Pecorckuii.

Tabauie! u cxembl: «MeTOIbl TeHETUKNY, «CXEeMbI CKPEUTUBAHUS.

Jla6opaTopHasi padora «/[pozoduna kak 00BEKT T€HEeTUYECKUX UCCIIEOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeniuBanue. [lepBbiit 3akoH MeHzens — 3aK0H €IMHO0Opa3usi THOPUIOB ITEPBOTO
nokoJsieHusi. IlpaBuno nomMunHupoBanusa. BTopoil 3akoH MeHnaens — 3aKOH pacIICIUICHUS MPU3HAKOB.
[{uTonornyeckue OCHOBBI MOHOTHOPUIHOTO CKpEIIUBaHUs. | UITOTE3a YUCTOTHI TaMeT.

AHanmuzupyroiiee  ckpemuBaHue. IIpoMmexyrouHbli  XapakTep HacieaoBaHus. PacmiensieHue
MPU3HAKOB MIPU HEMIOJIHOM JOMUHHUPOBAHUH.

JluruOpuaHoe cKpeuuBanue. Tperuid 3akoH MeHzaens — 3aKOH HE3aBHCHUMOTO HaceAOBaHUS
npu3HaKoB. [{uToslornueckre OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue mnpusHakoB. Paboter T. Moprana. CremieHHOE HacleJOBaHUE TI'€HOB,
HapylLIEHUE CLEIICHUS MEKy FTeHaMU. XPOMOCOMHasi TEOPHs HACIIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIA MEXaHU3M OIpPEAENICHUs 10J1a. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['oMorameTHbIi M TeTEpPOraMeTHBIM MOJ. ['eHeTnyeckass CTpyKTypa IOJIOBBIX XpoMocoM. HacienoBanue
MPU3HAKOB, CLEIJICHHBIX C IIOJIOM.

I'enoTumn kak nenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JIEMCTBHE TeHa. MHOXECTBEHHBIN
aiienusM. BzanmoselicTBre HeamienbHbIX TeHOB. KoMmieMenTapHoCTh. Dnuctas. [loamepust.

'eHeTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHUH, )KUBOTHBIX U UYEJOBEKa, a TaKkkKe (PU3UOIOTHUYECKUX
MPOLIECCOB, MOBECHUS U KOTHUTUBHBIX (DyHKIMI. ['eHeTHUeckne MeXaHU3Mbl CUMOMOTEHEe3a, MEeXaHU3MbI
B3aUMO/ICHCTBUSL «XO3UH — TApPa3UT» U «XO3IUH — MHUKPOOHMOM». ['€HeTHdYecKkue acmeKThl KOHTPOJI H
W3MEHEHHUSI HACJIeICTBEHHOM MH(OPMAILIUY B MOKOJIEHUSX KIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IHoprperst: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «IlepBbiit ¥ BTOpoit 3akoHBl Mennens», «Tperuil 3akoH MeHnaensy,
«AHanu3upymolee ckpenuBanue», «Henonnoe nomunupoBanue», «ClielIEeHHOE HaclleJOBaHUE MPU3HAKOB




y apo3oduis», «['enernka nonay, «Kapuotun uenoseka», «Kapuorun aposzopuisiy, «KapuoTurn nTuibn,
«MHOECTBEHHBIN alIeIN3M», «B3auMoIeCTBUE TCHOBY.

O6opynoBaHue: MOJIENb JUISI AEMOHCTPALIMU 3aKOHOB eIMHO00pa3usi THOPUAOB MEPBOTO MOKOJICHUS U
pacUICIUIEHUs MIPU3HAKOB, MOJEIb JUIS JEMOHCTPALMM 3aKOHA HE3aBHCUMOTIO HACIEAOBAaHUS INPU3HAKOB,
MOJENb I JAEMOHCTPAllMM  CLEIUICHHOIO  HACIEJOBaHUsS IIPU3HAKOB, CBETOBOM  MMKPOCKOII,
MuKpornpemnapar: «Jpo3oduiay.

IpakTuyeckas padora «/3ydenne pe3yIbTaTOB MOHOTHOPUHOTO CKPEIIMBAHUS Y IPO30(DUITBI.

IpakTuyeckas padora «/3ydenne pe3ynbTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiicTBue TeHOTHNA W cpeabl Tpu (GopMHpoBaHUM (eHOoTHra. M3MEHYHBOCTh MPU3HAKOB.
KauectBeHHbIC M KOJIMYECTBEHHBIE IPU3HAKHU. BUIbI N3MEHUMBOCTU: HEHACIICACTBEHHAS U HACJICICTBCHHAS.

MoaudukanmonHas  U3MEHYMBOCTh. Ponb  cpempl B QopMHUpPOBaHMU  MOJIU(PHUKAITMOHHOM
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuannonHslii psa u BapuannoHHast kpusast (B. Moranncen).
CaoiicTBa MOAM(PUKAIIMOHHON H3MEHUNBOCTH.

I'enHoTUNMUeckass M3MEHUYUBOCTh. CBOMCTBA T€HOTUITUYECKON M3MEHUMBOCTU. BUIBI T€HOTUITUYECKOM
W3MEHYMBOCTH: KOMOMHATHUBHAS, MyTal[HOHHASI.

KomOunatuBHass W3MEHYMBOCTH. Mei03 ¥ TOJIOBOM TMpoIecC — OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTH. Pojbp KOMOMHATMBHON W3MEHUMBOCTH B CO3JaHUH TEHETHYECKOTO pPa3HOOOpa3usi B
npezenax 0JHOTO BHUJIA.

MyTanuoHHass U3MEHUYMBOCTh. BH/IBI MyTanuii: T€HHbIE, XpPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U
WHIYIIMPOBAHHBIC MyTaluu. SnepHble W MHUTOIIa3MaTHdeckue wmyrtanuu. ComMaTHYecKhe W TOJIOBBIC
myTaruu. [IpuarHbl BO3HUKHOBEHUST MyTalinii. MyTareHbl U UX BIMSHHE HAa OPTraHU3MblL. 3aKOHOMEPHOCTH
MYTAIlMOHHOTO  MpoIlecca. 3aKOH TOMOJIOTHYECKHX PSATOB B  HACJIEJICTBEHHOW W3MEHYUBOCTH
(H.W. BaBuiioB). BHesinepHast "3BMEHYMBOCTD U HACIEACTBEHHOCTb.

Onucenemuka u dNUSEHOMUKA, POTb INULEHEMUUECKUX (PAKMOPO8 8 HACIe008AHUU U USMEHYUBOCMU
GeHomunuyeckux npusHaKos8 y OpeaHu3Mos.

JdemoHcTpauuu

[optpertsl: I'. ne ®pus, B. Norauncen, H. 1. BaBumnos.

Tabauie! u cxembl: «Buabl ”3MEHUUBOCTHY, «MoandukanoHHas U3MEHUNBOCThY, «KoMOnHaTHBHAs
U3MEHUYUBOCTBY, «Melo3», «OmnonoTBopeHue», «l'eHeTndeckue 3a0o0sieBaHUsS 4YeloBeKay, «Bubl
MYTalMii.

OO0opyoBaHue: )KMBbIE U TepOapHbIC AK3EMIUISPHl KOMHATHBIX pacTeHHM, pUCyHKH ((oTorpadum)
YKUBOTHBIX C Pa3JIUYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHnasi pa6ota «/ccinenoBanue 3aKOHOMEPHOCTEH MOIU(PUKAUOHHON HM3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO Psifia U BApUALIMOHHOM KPUBOW».

IIpakTnyeckas padora «Myranuu y aApo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKa Yej0BeKa

Kapuotun uenoBeka. MexxayHapoaHas MporpaMMa HCCIEAOBaHHUS TE€HOMa uejoBeka. MeTosbl
M3Y4YEeHUS TEHETUKH YeJIOBeKAa: TIeHEAJOrMYecKui, ONM3HEIOBbIM, HUTOICHETUYECKUH, MOMYJIAIHOHHO-
CTaTUCTUYECKUN, MOJEKYJIApHO-TeHEeTHUYeCKUH. COBPEMEHHOE OIpPEJCICHHE T€HOTUIA: MOJHOIN€HOMHOE
CEKBCHUPOBAHUE, TCHOTUIIUpPOBaHHE, B TOM uucie ¢ mnomomiplo [II[P-ananu3a. HacnencrBeHHbie
3a00JieBaHMs YelOBeKa. [ eHHble W XPOMOCOMHBIE OOJIe3HM 4YeloBeKa. bone3Hu ¢ HaciencTBEHHOM
MPEAPACIIOIOKEHHOCThIO. 3HAUEHUE MEAUIIMHCKON T€HETUKH B MPEAOTBPALIEHNN U JICUEHUH T€HETUYECKUX
3a0o0yieBaHMiI 4enoBeka. MeauKo-TeHeTHUecKoe KOHCynbTupoBaHue. CTBoloBble KieTKH. [loHsTHE
«TEHETHYECKOTO Tpy3a». ODTHUYECKHE AacCMeKThl HCCIEIOBaHWNW B 0OJIACTH pEeNaKTUPOBAHHUS TEHOMa U
CTBOJIOBBEIX KIIETOK.

I'enetnueckue (GpakTOphl MOBHIIIEHHON YYBCTBUTEIHHOCTH YEIOBEKA K (PU3NYECKOMY U XUMUYECKOMY
3arpsi3HEHUI0 OKpYKarolen cpefbl. ['eHeTndeckas npeapacnoaoKeHHOCTh YEIOBEKa K MATOJIOTUSIM.

JdeMoHcTpanuu

Tabmuiel  u  cxemsl: «Kapuotun  yenmoBeka», «MeTOabl H3y4eHHs] TEHETUKH  YeJOBEKay,
«["eneTnyeckue 3a00ICBaHUS YCIOBEKAY.

IIpakTnyeckas padora «CocTaBieHNE U aHATIU3 POJOCIOBHON».




Tema 15. Cesiekunsi OpraHu3MoB

JlomecTuKaluust U CeJEeKUMsl. 3apOXkACHHUE CENeKUUHU M jaomecTukanuu. Yuenue H. WM. BaBuioBa o
LlenTpax HMPOUCXOXKICHUS U MHOTOOOpa3Hs KyJIbTYpHBIX pacTeHuil. Poip cenekuuu B CO31aHUM COPTOB
pacTeHuil ¥ nopoj kuBOTHBIX. CopT, Mopoja, ITaMM. 3aKOH FOMOJIOTMYECKUX PSI0B B HACIEICTBEHHOU
u3menunBocT H. M. BaBuioBa, ero 3HaueHue i CEICKIIMOHHON paOOTHI.

Mertoapl ceneKIMOHHON paboThl. VcKycCTBEHHBIH OTOOp: MAacCOBBIA M WHAWBUIYAJTbHBIA. DTarlbl
KOMOWMHAITMOHHOH ceneKuy. VcnpITanne Ipou3BOAUTENEH 10 MOTOMCTBY. OTOOD 10 TEHOTHITY C TOMOIIBIO
OIICHKHU ()eHOTHUIIA IIOTOMCTBA U OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHam3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIMOHHOW paboThl. PajgManvoHHBIA W XUMHYECKUN
MyTareHe3 KaK HCTOYHMK MYTalii y KyJIbTYPHBIX (OpPM OpraHu3MoB. Vcmonb30BaHHE TE€HOMHOTO
penakTupoBaHus U MeToA0B pekoMOnHanTHBIX JJHK nist momydyenus: ucxoaHoro Matepuana ajisi CeJIeKIUHU.

[Tomy4yenue nmonuruionioB. BayrpuBumoBas rudpuanszanus. bau3kopoICTBEHHOE CKPEIIMBAHUE, HIIH
nHOpuauHr. HepoacTBeHHoe ckpenuBaHue, uik ayropuauHr. ['etepo3uc u ero npuumHsl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OraanénHas rubpuauzanus. [Ipeogonenne Oecruiogus MEKBHIOBBIX THOPHUIOB.
JlocTrKeHMs CeNeKLIUN PaCTEHUI U KUBOTHBIX. «3e1EHasl pesooyUsLy.

CoxpaHeHHe M U3ydyeHUE T'€HETUUYECKUX PECypCOB KYIbTYPHBIX PACTEHHM M UX JUKHUX POIUYEH JUIs
CO3JaHMUSI HOBBIX COPTOB U THOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYyIbTYp. M3yuenue, coxpanenue u
ynpasiexue 2eHemudecKuUMu pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX JHCUBOMHBIX 8 UYesax
VAYYULEHUSI CYYeCcmB8YIOWUX U CO30aHUS HOBbIX NOPOO, JNUHULL U KPOCCO8, 8 MOM UUcle C NpUMeHeHuem
COBPEMEHHBIX MEMOO08 HAYYHLIX UCCIe008AHUL, NePe008blX Udell U NepCneKMUBHbIX MeXHOI02UM.

JdeMoHcTpanuu

IMoptpetsr: H. U. BaBuiios, 1. B. Muuypun, I'. /1. Kapneuenxo, I1. I1. JIykssanenko, b. JI. Acraypos,
H. bopnoyr, /. K. benses.

Tabauiel 1 cxembl: «LIeHTphl MPOUCXOXKIACHUSI U MHOT000pa3us KyJIbTYpHBIX pacTeHUi», «3aKoH
FOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM M3MEHUMBOCTM», «MeTtoapl cenekuumy», «OtnanéHHas
rudbpuanzanusy, «MyrareHesy.

JladopaTopHas pa6ora «/3ydeHne cOpTOB KyJAbTYPHBIX PACTEHUI U MOPOJ JOMAIIHUX KUBOTHBIX».

JladopaTopHas pa6ora «/3ydueHrne METOJIOB CEJIEKIIUN PACTEHUI.

IIpakTHyeckasi padora «[IpuBrBKa pacTeHUIN».

Ikckypenst «OCHOBHBIE METOIbI M IOCTHKEHUS CEJIEKIIUU PACTEHUHN U )KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTAHIIMIO, MJIEMEHHYIO (epMy, COPTOUCHBITATENbHBIN YU4acTOK, B TEIUIMYHOE XO3SICTBO, B JIaOOpaTOPHUIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXHO0JI0OrHNsA M CHHTETHYECKAsA OHOJIOT s

OOBEKTHI, UCITOJIB3YEMbIC B OMOTEXHOJIOTHH, — KIIETOYHBIC U TKAHEBBIE KYJIbTYPhl, MUKPOOPTaHU3MBI,
WX XapaKTEpHUCTHKA. TpaguilMoHHass OWOTEXHOJIOTHSA: XJIEOOMNECUYCHHE, TOJy4YeHHUE KHUCIOMOJIOYHBIX
MPOJAYKTOB, BUHOJAeIUE. MukpoOuosiornueckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHUYECKHX TEXHOJIOTHH.
[TpousBocTBO OENIKa, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3naHve TEXHOJOTMA M HMHCTPYMEHTOB II€JICHANPABICHHOTO M3MEHEHUS M KOHCTPYWPOBAHUSA
T€HOMOB C LEJIbIO MOJTYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEpPKAILUX HE BCTPEYAIOUIUECS B IPUPOJIE
OMOCHUHTETHYECKUE MTyTH.

Knerounas umxenepus. MeToapl KyabTyphl KIETOK M TKaHEH pacTeHHH U >KUBOTHBIX. KpmoOaHKU.
Comarnueckass THOpUIU3ANMSA W COMaTHYECKUM sMOpuoreHes. Mcronp3oBaHHWE TalljIOWIOB B CEJICKIIUU
pactenuid. [lonyuenue MOHOKIOHANLHLIX anmumeln. Hcnonvzosanue MOHOKIOHANbHLIX U NOAUKTOHATbHLIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUJIOJOTBOpPEHHUE. PEKOHCTpYKIMS SHIEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. METOJ TpaHCIUIAHTALMU SAep KIETOK. TexHonocuu 0300posieHUs, KyIbmMUusupo8aHus u
MUKPOKIIOHATILHO20 PA3ZMHONCEHUSL CEeNbCKOXO3AUCMEEHHBIX KYIbMYP.

XpoMOCOMHasi M TeHHasg uHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYMPOBAHHE
pexomOuHanTHbIX JJHK. Cozoanue mpanceennvix opeanuzmos. JJocTmxeHuss U NepcieKTUBBI XPOMOCOMHOM
Y TeHHOU MH)KEHEPHU. DKOJOTUYECKHUE U AITUYECKUE TTPOOIEeMbl TeHHOW WH)XCHEPHUU.

MenunuHackue OuotexHonmoruu. [loctreHomHass mmdpoBas wMeaunuua. [IIP-auarnoctuka.
MeTaboOMHBIN aHaNIKU3, TEHOIEHTPUYECKUI aHalIM3 MpOTeoMa 4YeNOBeKa Ui OLIEHKH COCTOSHHS €ro
310poBbs. Mcrosib30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OuowmkeHepus s
pa3paboTku (yHIAMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3JaHUS KOMILJIEKCHBIX TKaHEH



COYETAaHHMEM TEXHOJOTHHA TpPEXMEpHOro OWONPHUHTHHTA H cKaQQoJAMHTAa JUIsL pEUIeHUs 3agad
MEPCOHATU3UPOBAHHON MEIHUIIUHBI.

Co3naHne BEKTOPHBIX BAaKUUH C IENbI0 00ecrieyeH!s] KOMOMHHUPOBAHHOM 3alIUTHI OT BO30yAUTENEH
OPBH, ycraHOBIEHHE MOJIEKYISPHBIX MexaHM3MOB (yHKIoHupoBanus PHK-conmepxkamux Bupycos,
BBI3BIBAIOIINX 0CO00 OMAacHBIE 3200JIEBaHUS YEJIOBEKA M )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer  u cxembl: «/crosib30BaHHE MHKPOOPTaHW3MOB B TPOMBIIUIEHHOM IIPOHM3BOJICTBEY,
«Knerounas nHxxeHepus», «I eHHass HUHKEHEPUI.

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IpakTHyeckas padora «IloaydyeHne MOJIOYHOKUCIBIX IPOITYKTOBY.
Ikckypeust «bHOTEXHONOTUST — BaKHEWIIas MPOM3BOAMTENbHAs CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kneHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B OMOJI0TUHN

OpomonmonHas teopus Y. Jlapsuna. [lpeanockuiky BO3SHUKHOBEHMS 1apBUHU3MA. JKU3Hb U Hay4Has
nesrenbHoCTh Y. /lapBuHa.

JIBwxkymue cuibl sBofonmu BUAOB 1o Y. JlapBuHy (BBICOKassh WHTEHCHUBHOCTH Pa3MHOKCHUS
OpraHU3MOB, HacleACTBEHHAs N3MEHYMBOCTh, OOpPH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN U MCKYCCTBEHHBIN
0TOO0D).

Odopmnenue cuntetnueckoi teopun osBomouuu (CTD). HeiirpanbHas TeopUsl SBOJIOIMH.
CoBpemeHHast 3BOJIIOIMOHHAs OMOJI0THs. 3HaUeHHE SBOJIIOIIMOHHON TeopuH B GOPMUPOBAHUHU €CTECTBEHHO-
Hay4YHOU KapTHHBI MUpa.

JdemoHcTpauuu

IMoptpetsl: Apucrorens, K. Jluanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Kiosbe, Y. Jlapsun, C.
C. Yersepukos, . U. HImaneraysen, . Xomnneiin, J. K. benses.

Tabmumpl u cxembr: «Cuctema xuBoit nmpuposl (o K. JInauaero)», «JlecTHUIA )KUBBIX CYIIECTB (10
Jlamapky)», «MexaHu3M (GOPMUPOBAHUS TPHUCTIOCOOJICHU y pacTeHUH W >KUBOTHBIX (1m0 Jlamapky)y,
«Kapra-cxema mapmpyra mnyremectBus Y. [lapsuna», «Haxoaxum Y. [lapBunan, «®Dopmbel OopbOBI 3a
cymecrBoBanue», «llopoasl romybei», «MuorooOpa3ue KylIbTYpHBIX QopM KamycTbl», «llopojsl
JOMAIITHUX >KUBOTHBIX», «Cxema oOpa3zoBanHusi HOBbIX BUAOB (rmo Y. [lapBuny)», «Cxema COOTHOUICHHS
JBUKYIIMX CHII SBOJTIOLNINY, «OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKOM TEOPUU IBOITIOLIUN.

Tema 2. MUKpo3BOJIIOIMS U €€ pe3yJabTaThbl

[Tonmynsius kak s1eMeHTapHas equHuIa Boionud. CoBpeMEeHHBIE METO/Ibl OLIEHKU T€HETHYECKOTrO
pazHooOpa3usi M CTPYKTyphl mnomymsiuuii. V3MeHeHune reHodoOHIa MONYISANUM Kak SJIeMEHTapHOe
SBOJIIOIIMOHHOE SBJICHUE. 3aKOH reHeTrndeckoro paBHosecus [x. Xapau, B. BaiinGepra.

DOnemeHTapHbIe (AKTOPBI (IBMDKYILKME CHIIBI) 3BOJTIOIUU. MyTannoHHbIM npouecc. KomOunatuBHas
W3MEHUYUBOCTb. J[peiid reHoB — ciydailHble HEHANpaBlIEHHbIE U3MEHEHHS YacTOT ajlleNiel B MOMYISIUsIX.
Dddexr ocHoBarens. Ippexm Oymuirounozo copaviwika. CHudCeHUe 2eHemUu4ecko20 pazHooOpasus:
npuuunsl u creocmsusi. Ilpossnenue s¢pgpexma opetigha eenos 6 OorbuUX U MATLIX nONYAAYUAX. MUTpaIuu.
W3onsuus nonymsuii: reorpadudeckas (mpocTpaHCTBEHHAs ), OHMOI0rHuecKas (pernpoyKTUBHA).

EctectBenHblit 0TOOpP — HampaBiswomuid ¢Gaktop 3BOIONUH. DPOpPMBI €CTECTBEHHOTO OTOOpa:
JBIDKYLIUHM, CTaOMIU3MpPYIOMUK, paspbiBaromuii (nu3pyntuBHbIi). [lomoBoit orGop. Bo3HuKHOBeHHE U
HBOJIIOLUS COLIMATIBHOTO MOBEACHUS KUBOTHBIX.

[IpuciocobneHHOCT, ~ OPTaHM3MOB  KaK  pe3yiabTaT  MHUKPOIBOJIONWHU.  BO3HHKHOBEHHE
npucrnocobneHnii 'y opranusmMoB. Apomopdo3sl U uauoamantanuu. [Ipumepsl mpucnocoOneHui y
opranuszMoB: Mopdosiornuyeckue, pusnonornyeckue, OMOXMMHUYECKHe, ToBefeHYeckrne. OTHOCUTEIbHOCTD
MPUCTIOCOOICHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumoobpazoBaHue kak pe3yabTaT MHUKPOIBOIIONUH. M3omsmus —
KIo4eBoM  ¢akTop BupooOpazoBaHus. [lyrh u  cmocoObl  BHJI000pa3oBaHHUs:  aIONATPUUECKOe
(reorpaduyeckoe), cUMIATPUUECKOE (IKOJOTMUYECKOE), «KMTHOBEHHOEY (TIOIMIUIOUAN3ALINS, THOPUAN3ALIUSA).
JUTUTETbHOCTh 3BOJTIOIIMOHHBIX TPOLIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpas3usl.



Ponp 3BOIOIIMOHHON OMONOTHH B pa3pa0OTKEe HAyYHBIX METOJIOB COXpaHEHHUs OMOpazHOOOpas3us.
MHUKpPOABOJIIONHS U KOJBOJIOLHUS Mapa3uTOB U MX X03sieB. MexaHu3mbl (OPMHUPOBAHUSI YCTOWYMBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

Hoptperst: C. C. UeTBepukos, J. Maiip.

Tabnuuel u_cxembl: «MyTallMOHHAsT U3MEHYUBOCTHY, «llomynsiuonHas cTpykTypa Buua», «Cxema
MpOsIBIIEHUS1 3aKoHa Xapau—BaiiHOepra», «JIBHKyIue CHIIbI 3BOIOLUN», «DKOJIOTWYECKAas HW30JISILUS
MOMYJISIIIAKN ceBaHCKOU (opermm», «['eorpadudaeckas U30JSIIHAS JTUCTBCHHULBI CHOMPCKON W JIMCTBEHHUIIBI
naypckoit», «llomynsnnoHHBIE BOJIHBI YMCIEHHOCTM XMUIIHMKOB U XKepTB», «Cxema aelcTBUS
€CTECTBEHHOI0 0TOOpa», «PopMbl OOpLOBI 3a cylecTBOBaHUE», «MHIyCTpUaNbHBIM MenaHu3M», «Kubie
uckomnaemele», «IIoKpOBUTENBCTBEHHAs OKpacKa >KUBOTHBIX», «lIpenynpexnaroinas okpacka >KHBOTHBIXY,
«Puznonoruueckue agantauuny», «IIpucrnocoOIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTY, «Kpurepuun
BUaa», «Bunel-nBoitHukm», «CTtpykTypa Buma B mpupoae», «CrnocoObl  BUI000pa30BaHUS»,
«I'eorpaduueckoe BU000pazoBaHue TPEX BUAOB JAHJBIIIEHY, «IKOJIOTHYECKOE BUI000pa30BaHUE BHJIOB
cuHuI, «[lonunmonasl pacrennii», «KanyctHo-peaeunbliii ruGpu.

O6opynoBanue: repdapuy pacTeHHUH, KOJJIEKIIUN HACEKOMBIX, dydesia NTHI] U 3Bepell ¢ MpuMepamu
pa3IMYHbIX IPUCTIOCOOIEHMH, Yydena MTULl U 3Bepeil pa3HbIX BUJOB, repOapuu pacTeHuil OJU3KUX BUIOB,
00pa30BaBIINXCS PA3IUYHBIMU CIIOCOOAMM.

JlaGopaTopHasi padoTa «BblsiBIeHue U3MEHUYUBOCTH Y 0COOEH 0THOTO BUAAY.

Jla6opaTopuasi padora «[IpucnocobieHuss OpraHu3MoB U UX OTHOCUTEIIbHAS 11€J1IeCO00Pa3HOCThY.

JladopaTopHasi padora «CpaBHEHHE BUJIOB 10 MOP(HOIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/1oLus U €€ pe3yJIbTaThl

Metoapl u3ydeHHS MakpodBOItoNuU. [lajeoHTONOrMYecKne METOABl HW3YYCHHS DBOJIOIHUU.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSJIBI OPTraHU3MOB.

buoreorpaduueckue Meronpl uzydeHus sBomonuu. CpaBHeHHe (uopbl M (ayHbl MaTEpPUKOB M
oCcTpoBOB. broreorpaduueckue ooactu 3eMiau. BUabI-9HAEMUKH U PETUKTHI.

DOMOpHOJIOTUYECKHE W CPABHHUTEIHHO-MOP(OJIOTMYECKHEe  METOJbl  M3Y4YEHMs]  SBOJIOILUH.
I'eneTnyeckue MexaHM3MBbI 3BOJIIOIMU OHTOTE€HE3a U MOSIBIIEHUS SBOJIIOLIMOHHBIX HOBIIECTB. ['OMOIOrMYHBIE
U aHaJOrMuyHble opraHbl. PyauMeHTapHble Opranbl W aTaBU3Mbl.  MOJEKyIsSpHO-TeHETUYECKHE,
OMOXMMHYECKHE U MaTeMaTHUeCKHe METOJbl M3ydeHHs HBOJIOUUU. ['omMonornynbie reHbl. COBpeMEHHbIE
METO/IbI OCTPOEHUS (PUIOTEHETUUECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIIMH U 3BOJIIOLHS TEHOMOB.

O6mue 3akoHOMEpPHOCTH (TpaBwWiIa) H3BOJONUH. [Ipunyun cmenvl Gyuxyui. HeobpatumocTs
ABOJIIONMH. AJaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdemoHcTpauuu

IMoptpetsl: K. M. Bap, A. O. Kopanesckuii, @. Mroiep, J. ['ekkensb.

Tabauiel u cxeMbl: «DUITOTEHETUYECKUHN Psfl JIOMIAIN», «APXEONTEPUKCY», «3BEpO3yObIe SIIEph»,
«Creronedaine», «Punnopute», «CeMeHHbIE NanmopoTHUKWY», «buoreorpaduueckue 30HBI 3eMin»,
«petip xonTuHEHTOB», «Penukth», «HawanmpHble cTaguu SMOPHUOHATBLHOTO PAa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE U AHAJOTUYHBIE OPraHbD», «PyIUMEHTBD», «ATaBU3MBI), «XPOMOCOMHbBIE
HaOOpBl 4YeNOBeKa M IIMMIIaH3e», «[TaBHbIe HampaBlieHUs 3BOJIOIUNY, «OO0IKUe 3aKOHOMEPHOCTH
SBOJTIOLIHI.

O6opynoBaHue: KOJUIEKIIUN, TrepOaphu, MYISKH HCKOMAEMBIX OCTATKOB OpPraHU3MOB, MYISDKU
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIponcxoxnenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble rumoTe3bl MPOMCXOXAEHUS XU3HM Ha 3emiie. AOGuoreHe3 u mnaHcrnepmus. JloHayuHble
NPEJCTABICHNUS O 3apOKIACHUU JKU3HU (KpeallMoHu3M). ['nnores3a MOCTOSHHOTO CaMO3apOXkKIE€HUs KU3HU U
e€ omnposepxkenue oneitTamu D. Pequ, JI. Cnamnanumanm, JI. ITacrepa. IlpoucxokaeHue JKM3HM H
acTpOOHOJIOTHSL.

OcHOBHBIE 3Tambl HEOpraHUYecKoW HBoironMu. [lmaHerapHas (reojoruyeckasl) HBOJIOLHSL
Xumuyeckass 3BOJIIOLUSA. AOHWOTEHHBIH CHUHTE3 OPraHUYECKUX BEIIECTB U3 HEOpraHndeckux. OmbIT
C. Mumnnepa u I'. FOpu. O6pa3zoBanue noaumepo u3 MmoHomepoB. KoanepBatnas runoresa A. M. Onapuna,



rumnoTe3a nepsuuHoro Oynsona J[x. Xonaeiina, renerndyeckas runoresa ['. Mémnepa. Pubosumsl (T. Yek) u
runote3a «mupa PHK» Y. I'mnbepra. DopmupoBanne MeMOpaH U BOSHUKHOBEHHE IPOTOKIETKH.

Nctopus 3emnu u metoapl €€ usyuenus. Mckonaemble oprannueckrue ocTaTku. I'eoXpoHonorus u eé
Meroabl. OTHocHUTenpHass M aOCOJIIOTHAs I'EOXPOHOJIOrusA. I'€oXpoHoJOrMuyeckas IIKana: S0HbI, 3PBI,
MIEPUO/IbI, AIIOXH.

HavanpHblie 3Tanel opranudeckoil sBoJitounu. IlosBieHue u 3BOIIONUSA NEPBBIX KIETOK. D BOJIIOLUSA
MeTabonu3ma. BosHukHOBeHHE TMepBBIX dKocucTeM. CoBpeMeHHbIE MUKPOOHbBIE OHOIUIEHKHM KakK aHaJoT
nepBbIx Ha 3emie coobmecTB. CTpoMaTtoauTsl. [IpokaproTHI M 9YKapHuOTHI.

[Ipoucxoxxnenue  3ykapuoT  (CUMOMOreHe3). OBOJIIOLMOHHOE  IPOUCXOXKICHHE  BUPYCOB.
[IpoucxoxxeHre MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TIpYIIl MHOTOKJIETOYHBIX
OpraHu3MOB.

OcHOBHBIE 3Tamlbl 3BOJIIOLMU BBICIIUX pacTeHuid. OcHoBHBIE apoMopdo3sl pacteHuid. Brixon
pactenuii Ha cymy. [losiBneHue crnopoBbIX pacTeHUM W 3aBoeBaHUE MMM cylid. CeMEHHbIE pPacTEeHHS.
[IpoucxoxaeHne BETKOBBIX PACTEHUMN.

OcHOBHBIE ATambl 3BOJIIOIMM KUBOTHOTO MHpa. OCHOBHBIE apoMop(o3bl KUBOTHBIX. BeHjckas
(dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBbie XOp/10BBIC XKUBOTHBIC. JKU3HB B
BOJie. OBOJIIOLMA MO3BOHOYHBIX. [lpomcxoxnaenne ampuoOuit u  pentunmil. [Ipoucxoxnenue
Miekonuraomux u ntun. IlpuHnoun  kmodeBoro  apomopdo3a. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pazputne xu3HM Ha 3emiie MO 3paM W MEPUOJAM: apXed, MPOTEPO30M, Mane030i, MEe3030M,
KaiiHO30M. OOmas xapakTepuCTHKa KiIMMaTa M Teoslormueckux mpoueccoB. [losiBienune u pacuer
XapaKTEepPHBIX OPTaHU3MOB. YTieo0pa3oBaHUE: €ro YCIOBUS U BIMSHUE Ha Fa30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUSI — 3KOJOTMYECKHE KPU3HChI Mpouuioro. [IpuunHbel U CleICTBUS MacCOBBIX
BbIMUpaHuid. COBpEeMEHHBIN HKOJIOTMYECKUH KpHu3uc, ero ocobOeHHocTu. IIpoGiema coxpaHeHus
OropazHooOpa3us Ha 3emile.

CoBpeMeHHas cucTeMa opraHudeckoro mMupa. IlpuHnunel kiaccudukanum opranusmMoB. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Moptpeter: @. Penu, JI. Cnamnannanu, JI. [Tacrep, . 1. Meunukos, A. U. Onapun, k. XoJaeis,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpr u  cxembl: «Cxema omnbita @. Pemn», «Cxema ombita JI. [lactepa 1o u3ydeHHIO
caM03apoKJieHus Ku3Hu», «Cxema onbita C. Mumniepa, I'. FOpu», «3OTarbl HeOpraHMuecKo 3BOJIOLUNY,
«["'eoxponosiornyeckas mkainay, «HadampHble 3Tambl OpraHudeckoil s3posonun», «Cxema 00pazoBaHMS
9yKapuoT NyTéM cumbOuoreHesa», «Cucrema KUBOM IHpupoasl», «CTpoeHue BUpyca», «ApoMopdo3bl
pacrenuit», «Punnopurs», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH», «Mxn»,
«[larmopotHukn», «l'onocemenHble pacTeHUs», «OpraHbl LBETKOBBIX pacTeHMD», «Cxema pa3BUTHSA
AKHUBOTHOIO MHpPa», «ApomMopdo3bl KHUBOTHBIX», «lIpocteiimue», «KumeunononoctHele», «llnockue
4epBUY, «YnenucroHorue», «Pb10BD, «3eMHOBOIHBIEY, «IIpecmblkaromuecs», «IItnup»,
«Mnexonuraromue», «Pa3BuTue XU3HU B apXeHCKOW 3pe», «Pa3BUTHeE KM3HM B IIPOTEPO30MCKOM 3pen,
«Pa3BuTne *XU3HU B NAJICO30MCKOM 3pe», «Pa3BUTHE XU3HU B ME3030MCKOW 3pe», «Pa3BuTHe XKHU3HU B
KalHO30MCKOH 3pe», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPa».

Ob6opynoBanue: repbapud pacTeHU pa3IMYHbIX OTAEIOB, KOJUIEKIMH HACEKOMBIX, BIIAXKHbIE
IIpenapaTsl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN UTJIOKOKUX, CKEJIETI II03BOHOYHBIX KUBOTHBIX,
yyqejna NTHUL U 3BEpPEH, KOJUIEKIIMHM OKAMEHEJOCTEH, IOJIE3HBIX HCKONAEMBIX, MYJSKH OPraHWYECKHX
OCTAaTKOB OPraHU3MOB.

Bupryanbnas nabopatopuasi padora «MoxenupoBanue onslToB Muuepa—tOpu 1o usydeHuro
aOHMOTEeHHOr0 CHHTE3a OPraHMYeCKUX COEIMHEHUI B IEpBUYHOM aTMocheper.

JlabopaTopnas padora «/3ydeHne 1 ONKMCaHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX OPraHU3MOB).

IpakTuueckas padora «/3yyeHne ocobeHHOCTEH CTPOCHMS PACTEHUI Pa3HBIX OTJIEIOBY.

IpakTuueckas padora «/3ydeHne ocoOeHHOCTEH CTPOSHHS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paspgens! u 3agaun aHTpo1oJIOruu. MeTo bl aHTPOIIOJIOTUH.

CraHOBJEHHE MPEACTABICHUM O TMPOMCXOXKICHUM  YEJIOBEKa. PeluruosHele  BO33peEHUS.
CoBpeMeHHbIE HAYyYHbBIE TEOPUH.



CXoacTBO uYesoBeKa C JKUBOTHBIMU. CHCTEMATHYECKOE IIOJIOKEHHE uesoBeka. CBHIETENIbCTBA
CXOJICTBA YEJIOBEKA C XHUBOTHBIMU: CPAaBHUTEIHLHO-MOP(HOJIOTHYECKUE, IMOPUOIOTHUECKUE, (H3HOIOTO-
Oonoxumuueckue, mnoBeneHUeckue. OTIMYUS YeIOBEKAa OT JKMBOTHBIX. lIpSAMOXOXJEHHE M KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJILHOM CUCTEMBI.

JBwxyme cunbl  ((akTtopel) aHTpomorenesa: Ouosorndeckue, corpaigbHble. COOTHOLICHHE
OMOJIOTMYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoOBHBIE CTaJAUU aHTpororeHesa. PanHue yenoBekooOpa3zHble 00e3bsHbI (IPOKOHCYJIbI) U PaHHUE
MOHTU/IBI — OOIIMe MPENKH YeTOBEKOOOPa3HBIX 00€3bsH W JIOACH. ABCTPATIONUTEKH — JBYHOTHE MPEIKU
mozied. YemoBek ymenslid, IepBble N3TOTOBIICHUS Opyaui Tpyaa. YenoBeK NpsMOXOIAIINUNA U ITEPBBIA BBIXO /1
monie 3a npenensl Appuku. YenmoBek reiienb0eprckuii — o0l Ipelok HeaHIepTaIbCKOTO YeloBeKa U
YeJI0BeKa pa3yMHOTO. UenoBeK HeaHIepTalbCKUU KaK BU JIOJIEH XOJIOJHOTO KiIuMara. YelloBeK pasyMHbII
COBPEMEHHOTO0 THIA, JICHUCOBCKUM 4YEIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenaeiramu AQpukxi.
[TaneoreneTnka u najgeoOreHOMHUKA.

DBOJIIOILUS COBPEMEHHOTO YeoBeka. EcrecTBeHHbIN 0TOOP B MOMYISIMAX YesloBeKa. MyTallnOHHBIN
npouecc ¥ noauMopdusm. IomynsauroHHbIe BOJHBL, Apeild reHoB, Murpanus U «3¢Q(GeKT ocHOBaTEIs» B
MOMYJISIIUSIX COBPEMEHHOTO YeIOBEKa.

Uenoseueckne pacel. [lonarue o pace. boinbime pacel: eBporeouHas (€Bpa3uiickas), aBCTPao-
HerpouaHas (PKBaTopuaibHasl), MOHIOJIOM/Has (a3uaTcKo-aMepuKaHCcKas). Bpems um mytu paccenenus
yenoBeka 1o rmiuaHete. EauHCTBO dYenmoBeueckux pac. HaydyHas HeCOCTOSTETBHOCTh pacu3Ma.
[IpucrmocoOaeHHOCTh YeJOBEKa K Pa3HBIM YCIOBHSM OKpYXKaromiei cpensl. BmmsHue reorpaduyeckoit
cpenbl U Aperida reHoB Ha MOPQOJIOTHIO ¥ PUZHOJIOTHIO YETOBEKA.

MexaucuuIuiMHapHble MeTobl B (u3nyeckoil (OMONIOrHueckoi) aHTPOMOJOTHU. DBOJIIOLUOHHAS
AQHTPOIMOJIOTHUS U MAJCOAHTPOIOJIOTHS YETIOBEUECKUX MOMYNIANi. bruocomuanbHble Ucclie0BaHNs TPUPO/IbI
yenoBeka. VccnenoBanre KOBOMIONMNA OMOJOTHYECKOTO U COLIMAIbHOTO B YEJIOBEKE.

JdemoHcTpauuu

Hoptpetsrl: Y. Hapun, JI. Jluku, A. S. Porunckuii, M. M. I'epacumos.

Tabmuipl 1 cxembl: «MeTobl aHTponojioTun», «I'0ToBHOW MO3r yenoBekay, «HemnoBekooOpasHbIe
00e3bsiHb», «CKeneT 4YejgoBeKa M CKeNleT MuMmnaH3e», «PyaTuMeHThl W aTaBU3MBL), «/IBHXKyIHME CHIIBI
AHTPOIIOTEHE3a», «IBOIIOLMOHHOE JAPEBO YEJIOBEKa», «ABCTPATIONUTEK», «HemoBek ymenblity, «HenoBek
npAMoXoJsuiiy, «JleHucockuil denoBex» «Heannepranpub», «KpomanboHIb, «lIpeaku uvemoBekay,
«Tarbl 3BOJIIOLIUYU YeJIOBeKay, «Packl ueroBekay.

O6opynoBaHue: MyJISDKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUabHON KyJIbTYphl NMPEAKOB YEIOBEKa,
penpoaykuuu (dotorpadun) KapTUH ¢ MUDOIOTHICCKUMU M OMOJCHCKMMHU CHOKETaMH TPOUCXOKICHUS
yenoBeka, ¢ororpaduu HaxXOJOK MCKOIMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJNET 4YeJoBeKa, MOJENb uepera
YelloBeKa W 4Yeperna IIMMIaH3e, MOJENb KUCTU 4YeJOBeKa M KHUCTH HIMMIIaH3€, MOJEIH TOpca IpPEIKOB
YeloBeKa.

JlaGopaTtopunass padora «/3yueHue 0coOEHHOCTEH CTPOCHMs CKeJeTa 4YellOBEeKa, CBS3aHHBIX C
MPSIMOXOKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJIOTMUECKUX aJaTALN YEITOBEKa».

Tema 6. IxoJI0rus1 — HayKa 0 B3aMMOOTHOLICHUAX OPTaHM3MOB U HA/IOPTAaHM3MEHHBIX CHCTEM
¢ OKpYy2kamouieii cpeaoi

3apoxeHue u pasButue sKkosnorun B Tpyaax A. ['ymbonsara, K. @. Pynee, H. A. CeepiioBa,
3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pasgensl m 3agaum skosoruu. CBs3b DKOJIOTUM C APYTUMH
HayKaMH.

Mertoasl skosioruu. IloneBble HaOmOAEHUS. OKCIEPUMEHTHI B JKOJOTMH: TPUPOJAHBIE U
nabopaTopHble. MopaenupoBaHue B  3KOJOTUM. MOHUTOPUHT OKpyXarolled cpeabl: JIOKaJbHBIH,
PETrHOHANBHBIN U II100aIbHBIN.

3HaueHUE DKOJIOTMYECKMX 3HAHMU I 4YEJIOBEKa. ODKOJIOTMYECKOE MHPOBO33PDEHHME KaK OCHOBA
CBsA3eM uyesnoBedecTBa ¢ mpuponoi. dopMHupoBaHHME HSKOJIOTMUYECKOM KYIbTYpPbl M JKOJOTHYECKOMN
IPaMOTHOCTH HACEJIEHUS.

JdeMoHcTpanuu

Ioprpetsl: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuuel  u cxemsbl: «Pa3zngenst  skomorum», «Metoasl skojorum», «CxemMa MOHHTOPUHTA
OKpYXKaIOLIEH CPEeabD».




JladopaTopHas padora «/3ydeHre METOIOB IKOJIOTMYECKUX UCCIICTOBAHUI.

Tema 7. OpranusmMsl H cpefa 0OOMTaHUSA

Okonorudeckne (GakToOpel W 3aKOHOMEPHOCTH HX jaelcTBusi. Kiaccupukanus SKOTOTHYSCKHX
¢dakTopoB: abuoTMueckue, OWOTHYECKHE, aHTpomoreHHsie. OOmMe 3aKOHOMEPHOCTH  JICHCTBHS
skosiormueckux  QgaktopoB. IlpaBuno wmwunumyma (K. llnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpHOMOHTHBIEC M CTCHOOMOHTHBIE OPTaHNU3MBI.

AbuoTtnueckue ¢aktopel. CBeT Kak JKOJOTHUYECKHH akTop. JlefcTBHE pa3HBIX Yy4acTKOB
COJIHEYHOT'O CIEKTPa Ha OPraHM3Mbl. JKOJIOIMUECKUE TPYIIIbl PACTEHUM M UBOTHBIX IO OTHOUIECHHIO K
cBeTy. CurnanbHas pojb cBeTa. PoTonepuoan3m.

Temmeparypa kak skonormdyeckwii ¢akrop. JleiicTBue TeMmmepaTypbl Ha  OpPraHU3MBL
[TolikunorepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BnaxHocTh kak skonorudeckuil ¢akrop. Ilpucnocobnenus pacteHuid K NOJAEPKAHUIO BOJHOTO
Oananca. Knaccudukaius pacTeHHi M0 OTHOIIEHHIO K Boje. [IpucnocoOneHus: )KUBOTHBIX K U3MEHEHHIO
BOJTHOTO PEXHMa.

Cpenpl  0o0WMTaHHMA OpPraHW3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, I[IOYBEHHAas, TJIyOMHHas
MOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. OU3NKO-XUMUYECKHE OCOOCHHOCTH Cpesl OOMTaHUs OPTraHU3MOB.
[IpucnocobnaeHnst OpraHu3MOB K KHU3HU B Pa3HbIX Cpellax.

buonornueckue putmel. BuemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJUYHBIE PHUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM JKHU3HHU.

XKuznennsie popmbl opranuzMoB. [lonsTue o xuzHeHHON (opme. JKuzHeHHBIE POPMBI pacTEHUN:
JiepeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (DOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HU.

buotnueckne ¢akrtopsl. Buasl OHOTHYECKHUX B3aWMMOJEHCTBHM: KOHKYPEHIIHS, XHUITHUYECTBO,
cuMbuo3 u ero Gopmel. [lapasutmsm, koomepanus, MyTyalu3M, KOMMEHCaIu3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Hetpoduueckne B3anmoseiicTBus (Tonmuueckue, popuueckue, padbpuueckue). 3HaueHne
OMOTHYECKMX B3aUMOJEUCTBUN JJIsi CYIIECTBOBAHMS OPraHU3MOB B cpeae oOutanus. [Ipunnun
KOHKYPEHTHOTO HCKIIFOUEHHSI.

JdemoHcTpauuu

Tabmuipl 1 cxeMmbl: «IKojgorudeckue (HakTopb», «CBETOBOW CHEKTP», «IKOJOTHUECKHE TPYIIITHI
KUBOTHBIX [0 OTHOLICHHIO K CBETY», «TemIOKpOBHbBIE >KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIEM,
«DPU3HOJOTHYECKHE aIalTalluu KUBOTHBIX», «Cpebl 0OUTaHHsI OPraHu3MOBY», «bUOIOTHYeCKUe PUTMBIY,
«Kuznennoie Gopmbl pacteHuit», «Ku3HeHnole GOpPMbI KUBOTHBIX», «IKOCHCTEMA IIMPOKOJIMCTBEHHOTO
jmeca», «IkocuctemMa XBOWHOro Jjeca», «llenn mnwuranusay, «XumHudectBo», «llapazutuzm»,
«Konkypenmusn», «Cumouosy», «KoMmMeHcammzm.

O6opynoBanue: repdapuu pacTeHUH U KUBOTHBIX, MPHUCHOCOOJICHHBIX K BIUSHUIO Pa3TUYHBIX
9KOJIOTHYECKUX (haKTOPOB, TepOapuu CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUIA,
CBETOJIFOOMBBIE, TEHENIOOMBbIE U TEHEBBHIHOCIMBBIE KOMHATHBIE pACTEHUs, repOapuu U KOJUICKIIHH
TEIUIONIOOMBBIX, 3MMOCTOWKHUX, MOPO30YCTOMYMBBIX PaCTEHUH, Uydesa NTHIl U 3Bepeil, repOdapuu pacTeHHIH,
OTHOCSIIMXCS K TUrpoduTam, kcepopurtam, Me30putaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJICKIIUU
KUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpefax, repOapuu M KOJUIEKIIMU PACTEHUHN U KMBOTHBIX, 00J1aIal0NINX
YepTaMu MPHUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUH KU3HU, repOapuy U KOJUIEKIIMH PACTeHUN
U JKUBOTHBIX DPA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIHUH >KUBOTHBIX, YYAaCTBYIOUIUX B Pa3IUYHBIX
OMOTHUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopuasi padora «BbIsiBiIeHHE TPUCTIOCOOIECHHUI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTopHas padora «BplsiBieHUe NPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO TEMIIEPATYpPhI».

JlaGopaTopHasi padora «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUM M3 Pa3HBIX MECT OOMTAHUS.

Tema 8. IKko0J10rUs1 BUAOB M NOMYJIALHI

DKOJOTUYECKHE XapaKTepUCTUKU mnomynsiuu. [lomynsuus kak Owuonormueckas cucrema. Poib
HEOJHOPOJAHOCTH cpenbl, (pusmueckux OapbepoB U OCOOCHHOCTEW OHMOJOTHMH BHIOB B (HOpPMHUpPOBAHHUH
MPOCTPAHCTBEHHOHN CTPYKTYpPHI Nomysiuii. OCHOBHBIE MOKA3aTeI MOMYJISINN: YUCIEHHOCTD, TUIOTHOCTS,
BO3pACTHAsI U MOJIOBAsi CTPYKTYpPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.

DKonoruveckasi CTpykTypa nomynsuuu. OlieHKa YUCICHHOCTH NOMyIsauuu. JInHaMuKa NOmyasiuy 1
e€ perymsauusa. buotudeckuii moTeHuMan momynsuu. MonaenupoBaHuWE JAWUHAMUKHA Tomynsuuu. Kpusbie



pocTa UUCIEHHOCTH nomyiasuud. Kpusble BbDKMBaHMS. Perymsiuus YHCIEHHOCTH MOMYJIALMHA: POJb
(baxkTOpOB, 3aBUCAIIMX W HE 3aBHCALIMX OT IUIOTHOCTH. ODKOJOTMYECKHE cTpateruud BuaoB (r- u K-
CTpaTeru).

[Tonsitne 06 3KonorMYeckoil Hume Buaa. Mectooouranue. MHOrOMEpHass MOJAETHh AKOJIOTHUECKON
Humu k.M. XaruuHcona. Pazmeps! skosiorndeckoit Humu. [loTeHnanbHas 1 peaan30BaHHAasl HUILA.

Bun xak cuctema nomynsiuil. Apeasnsl BUIOB. BUabl ¥ UX KU3HEHHBIE CTPATErMU. DKOJOTMYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTpaLMii )KUBOTHBIX. bronornueckne nHBa3uu 4yKepOoHbIX BUJIOB.

JdeMoHcTpanuu

[oprper: Ix. M. XaTynuHCOH.

Tabmuiel W cxeMbl: «DKOJIOTUYECKAE XaAPaKTePUCTHKH momyssimun», «IIpoctpancTBeHHas
CTpYKTypa mnomyisuun», «BospacTHble nupamupl nomyasuun», «CKOpOCTh 3aCelIeHHs] MOBEPXHOCTH
3eMIiIH pa3IMYHbIMU OpraHu3MamMmny, «Moens sxonorudeckoit Humu Jx. M. XaTtuunHconay.

ObopynoBanue: repOapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

JlaGopaTopHasi padora «IIpucnocobseHust ceMsiH paCTeHUI K pacCeeHUIO».

Tema 9. Dxoji0rus coo61eCTB. IKOJOTHYeCKHE CUCTEMBbI.

CoobmectBa oprann3mMoB. bruorienos u ero crpykrypa. CBsizu MEXy OpraHiu3MaMu B OHOTIEHO3E.

Okocucrema kak oTkpbiTas cucreMa (A. JIx. Tencnu). OyHKUMOHAIbHBIE OJIOKM OPraHU3MOB B
9KOCHCTEME: MPOAYLEHThI, KOHCYMEHTHI, peiyleHThl. Tpoduyeckue ypoBHU. Tpoduueckue 1enu U ceTu.
Abunotuueckue 010ku 3kocucteM. [1ouBbl U Wbl B 3kocuctemMax. KpyroBopoT BeUIecTB U MOTOK SHEPTUH B
IKOCHUCTEME.

OcHOBHbBIE TIOKa3aTeNIHU SKOCUCTEMBbl. buomacca u mpoayKiusi. DKOJOTHYECKHE MUPaMHUAbl YKCe,
OMOMacChl U PHEPTHH.

Junamuxa  sxkocucmem.  Kamacmpoghuueckue  nepecmpouixu.  @aykmyayuu. HaripaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKieccuu. [lepBUYHBIE W BTOPUYHBIE CYKLECCUU W HMX MPHUYMHBI.
AHTpOTIOTEHHBIE BO3JICUCTBHS Ha cykieccuu. KimmakcHoe cooOmiectBo. bruopasznooOpasue w TOJHOTA
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpupoHbIE SKOCUCTEMBI. DKoCUCmEMbL 03ED U peK. DKOCUCEMbL MOpell U OKeaHo8. DKOCUCTEMbL
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTPOIIOTEHHBIE PKOCUCTEMBI. Arpo3kocrcTemMa. ArporieHo3. Paznuuns Mexy aHTpONIOTEHHBIMU U
MIPUPOAHBIMU 3KOCHCTEMAMHU.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. loponackas ¢iaopa u dayna.
CuHaHTponu3anus TropoJIckoil ¢ayHbl. buonormueckoe M XO034HCTBEHHOE 3HAYEHUE AarpodKOCHCTEM U
ypOOsKOCHCTEM.

3akoHOMepHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHII OpPraHu3MOB B 3KocHcTeMax. Poib
Kackaonoz2o sghghexma u 6ud06-30upuxamopos (Kuouesvix 6udos) 6 (OYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc sHEPrUuM U BEIIECTB MEXKAY CMEKHBIMU SKOCUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYIISILIUMA U
HKOCHUCTEM B YCIOBHUSAX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JICHCTBHIA.

Mexanuzmol 8030elicmeus 3a2psA3HeHUll PA3HbIX MUNO8 HA CYOOP2AHUSMEHHOM, Op2AHUIMEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJO2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
8030eticmaus. MeTo00Tusl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOTEHHBIX YKOCHUCTEM.

JdeMoHcTpanun

Hoptper: A. [Ix. Tencnu.

Tabouiel  u cxembl: «CTpykTypa OuoOLIeHO3a», «DKOCHCTEMa IIUPOKOIUCTBEHHOTO Jiecay,
«JKocHucTeMa XBOWHOTO Jecay, «DYHKIHMOHAIbHBIE TPYMMBl OPraHU3MOB B dKocHcTeMe», «KpyroBopot
BEIIECTB B dKocucTemey, «llenn nutanus (macTOUIIHASA, NETPUTHAS)», « IKOJIOTHUECKAst TUPAMUIa YHCET,
«DKoyoruyeckas mupaMmuaa Ouomacchbl», «IKoJIorndyeckas mupamuaa sHeprun», «O0pazoBaHue 060J0Ta»,
«IlepBuuHas cykueccus», «BoccTaHOBJIEHHE Jieca MOCIE MOKapa», «IKOCUCTEMA 03€pay», «ATpPOLIEHO3Y,
«KpyroBopoT BemiecTB U MOTOK PHEPTHH B arporieHo3e», «[Ipumepsr ypOoskocucTem.

O6opynoBanue: repbapu pacTeHUU, KOJIJIEKIIMKM HACEKOMBIX, dydella MTHUIl U 3Bepel, repbapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb SKOCHUCTEMBI.

IpakTuueckas padora «3yyenue u onucanue ypoo3KOCHUCTEMBD».

JlaGopaTopuas padora «l3yyeHne pazHoOOpazus METKUX MOYBEHHBIX UICHHCTOHOTHX B Pa3HBIX
9KOCUCTEMAX.




IKcKypeust «IKCKypcuss B THIWYHBIA  Onoreorneno3 (B ayOpaBy, Oepe3HsIK, €IbHUK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 00JI0TO)».
IKCKypeust «IKCKYpCHs B arpodKOCUCTEMY (Ha I10JI€ WIH B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanpHas 3kocucTeMa

buocdepa — oOmeruianerapras o0ojiouka 3eMiH, TJI€ CYIIECTBYET WM CYIIECTBOBAIA >KH3Hb.
PasBuTne mpencraeienuii o O6wochepe B Tpymax . 3tocca. Yuenue B. U. Bepmaackoro o Omocdepe.
O6nactu 6uocdeps u e€ coctas. JKuoe BemecTBo 6nocdepsl u ero GyHKINH.

3akoHOMEpHOCTH  cymiecTBoBaHus Ouocdeppl. OcobOeHHOCcTH OWOchepsl Kak — TII0OATBHOU
sKocucTeMbl. JJluHamMmudeckoe paBHOBecue B Onoctepe. KpyroBopoTsl BemmecTB 1 OMOr€0XUMUYECKHE ITUKITBI
(yrnepona, azora). PutmMuuHOCTS siBlieHUH B Onocdepe.

3onanpHOCTE OWOcheprl. [loHsarne o Ouome. OCHOBHBIE OMOMBI CyIIW: TYHJIpAa, XBOWHEIE Jieca,
CMEIIaHHbIE W IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CABAHHBI, IyCTBIHU, TPOIHUYECKUE JIeCa, BBICOKOTOPDS.
Knumar, pacTuTenbHbIN U )KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (yHKIHS >KHUBBIX CHCTEM, OIIEHKAa WX PECYpPCHOTO TMOTEeHIMana U OuoChEepHBIX
GyHKIMH.

JdeMoHcTpanuu

Hoptpetst: B. U. Bepuanckuit, 3. 3rocc.

Tabmuibl u cxemol: «I'eochepsr 3emuny», «KpyroBopoT a3ota B mpupoe», «KpyroBopot yriepoaa B
npupoje», «KpyroBopoT kucimopoga B mpupoae», «KpyroBopoT Boasl B mpupoje», «OCHOBHbIE OHOMBI
cymny, «Kimnmatnueckue nosca 3emnny, «TyHapay, «Takra», «CMmemanubii jgecy, «LnpokoaucTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnyeckuil gecy.

OObopynoBanue: repoapuu paCTeHU Pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesroBek M OKpYy:KaoIas cpeaa

DKOJIOTHYECKHE KPHU3UCHI M WX NpHYMHBL. Bo3zaeiicTBue dvemoBeka Ha Ouocdepy. 3arps3HEHHE
BO3QyIIHOM cpeabl. OXxpaHa Bo3ayxa. 3arpsisHEHHUE BOAHOM cpeabl. OXpaHa BOJHBIX pecypcoB. Pazpymienne
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. I3MeHeHne KiauMara.

AHTpPOINIOT€HHOE BO3JEHCTBUE HA PACTUTEIbHBIM W KMBOTHBIM MHp. OXpaHa pacTUTEIBHOTO M
XKUBOTHOTO Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl npupoabl. Kpacuble kuuru. Oco0o oxpaHsieMble
npupoabie Tepputopun (OOIIT). boTannveckue caabl U 300JI0TMYECKUE TTAPKH.

OCHOBHbIE TPUHIMUIBI YCTOWYMBOIO pa3BUTUS 4YeJIOBEUECTBA M MNpUpoIbl. PamumonanbHOE
MIPUPO/IOIONIF30BAHNE M COXpaHeHue Ouosiornyeckoro paszHooOpaszus 3emud. OOmMe 3aKOHOMEPHOCTH
IJI00aTBHBIX JKOJOTUYECKUX KpU3UcOoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa M €ro BEpOSATHBIC
MOCJEICTBUS.

Pa3sButne MeETOOB MOHMTOpPUHIA pPa3BUTHUsS OMNACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemmubie
uccnedosanusi nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCNOCOOHOU 3Hepeemuke. buonocuyeckoe
pasHoobpasue u duopecypcuvl. Hayuonanvnvle ungopmayuonnsvie cucmemsl, obecneyugarouwjue 0OCmMyn K
uHgopmayuu no coCmMosiHUIO OMOeNbHbIX 8U008 U IKocucmem. OcHOBbl IKOpeabUIUMayuu Kocucmem u
cnoco608 60pvObI ¢ buonospedcoeHuaMU. PekoncmpyKyus MOpcKux u Ha3eMHbIX IKOCUCHEM.

JdeMoHcTpanun

Tabauiel M cxembl: «3arps3HeHre aTtMocdepsl», «3arps3HeHue ruapochepsl», «3arps3HeHue
nouBb», «l[lapHukoBbId 3PdexT», «Ocobo oxpaHseMble NPHUPOAHBIE TeppuTOpuUN», «Moaenu
YIPABIISIEMOTO MUPay.

Ob6opynoBanue: potorpaduu  OXpaHSEMBIX pacTeHH W JKUBOTHBIX KpacHoit kHuru Poccuiickoit
®enepaunn, KpacHO! KHUTM peruoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMUS K pe3yabTaTaM OCBOEHHS OOYUYaIOIIMMMCS IPOrpamMm
cpeaHero o0riero o0pa3oBaHus: TUYHOCTHBIE, METAPEIMETHBIE U ITPEIMETHBIE.

B cTpyKkType IMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS MPOTPaMMBbI 110 OMOJIOTHH BBIJICJIEHBI CIEIYIOIINE
COCTaBJISIONIME: OCO3HAHHE OOYJAIOIIUMUCS POCCUHMCKON I'pa)IaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CAMOPA3BUTUIO,  CAMOCTOSITEJIBHOCTH U CaMOOIPEAENEHUIO, Haluyue  Momusayuu X  OOydEeHUIO
OUOJIOTUH, YeneHanpagieHHoe pasgumiue BHYyTPEHHUX YOeXJIEHUH JMYHOCTH Ha OCHOBE KIIIOUEBBIX



LHEHHOCTeW ¥  HMCTOPHUYECKUX TPaIUIUi  pa3BUTUS  OHOJOTMYECKOTO  3HAHUS, 20MOBHOCMb U
cnocobHocms 00yJarOIUXCs PYKOBOJICTBOBATHCS B CBOCH JEATENBHOCTH IEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMH, MPUCYLTUMHU CUCTEME OMO0JIOrMYECKOro oOpasoBanusi, Haiuyue
npagoco3Hanus FKOJIOTHUECKON KYIbTYPBI, CHOCOOHOCMU CMABUMb NN U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PEe3ybTaThl OCBOCHHS IMPOTPAMMEBI IO OMOJIOTHH JTOCTHTAIOTCS B €IUHCTBE y4COHOU U
BOCITUTATENILHOW JESITEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUUCKUMHU COLMOKYJIHTYPHBIMHU,
HMCTOPUYCCKUMH U TyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, IIPUHSATHIMH B OOIIECTBE MMPaBUIAMH H HOPMAMH
MOBEICHUS U CIIOCOOCTBYIOT IpOLiecCaM CaMOIIO3HAHMs, CaMOBOCIMTAaHUS U CaMOpa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3WLMU JUYHOCTH, TATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOMOPAJIKY, YETOBEKY Tpyda U
CTapIieMy IOKOJICHHUIO, B3aMMHOTO YBaXKCHHS, OCPEKHOTO0 OTHOMICHUS K KYJIBTYPHOMY HACICAHIO U
TpaJuLUsM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepannu, MpUpoae U OKPYKAOLIEH Cpeie.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTO mpenMera «bruosiorus» T0KHBI OTpakaTh TOTOBHOCTh
U crocoOHOCTh O0Yy4aromMXcsi PyKOBOJICTBOBAThCSI COPMUPOBAHHON BHYTPEHHEH MO3ULMEH JIMYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHEHTAllMi, TIO3UTUBHBIX BHYTPCHHHUX YyOEXKJIEHUH, COOTBETCTBYIOIIUX
TPAIUITMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, pACIIUPEHUE IKUZHEHHOTO ONBbITa M OTbBITA
NESITETFHOCTH B TPOLIECCE Pea3alliid OCHOBHBIX HANpPABJICHUI BOCIUTATEIHLHON NEATETLHOCTH, B TOM
YuClie B 4YaCTHU:

1) rpaskIaHCcKOro BOCIIMTAHUS

c(OpPMUPOBAHHOCTh IPAKJAHCKONW MO3UIIMKM 00ydYaronIerocss Kak akTUBHOTO M OTBETCTBEHHOIO 4JieHa
POCCHICKOTO 00IIIEeCTBA;

OCO3HAHUE CBOMX KOHCTHTYIITMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHNE 3aKOHA M TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOUM TBOPYECKOH NEATETHLHOCTH MPHU CO3JaHUH y4E€OHBIX MPOEKTOB, PEIICHUH
y4eOHBIX W MO3HABATEIBHBIX 33144, BHIMOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEIENATh COOCTBEHHYIO TTO3HITUIO TI0O OTHOIICHHUIO K SBJICHHUSIM COBPEMEHHOU KU3HU
H OOBICHATH €€,

YMEHHE YYUTHIBATH B CBOUX JEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO B3aUMOACUCTBHUSI JIIOJIEH C
Pa3HbIMH YOKICHUSIMH, KYIbTYPHBIMU IEHHOCTSIMHU U COI[UAIBHBIM TOJI0KEHHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IPOILIECCE COBMECTHOTO BBHINOJHEHHS Y4eOHBIX, TO3HABATENbHbBIX U
HCCIIEIOBATENIbCKUX 33]1a4, YBaXKUTEILHOTO OTHOILIEHUS K MHEHHIO ONIIMIOHEHTOB MPHU OOCYXJAEHUU CITOPHBIX
BOIIPOCOB OHMOJIOTMYECKOTO COJECPHKAHUS;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKOU IEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTh POCCUHCKOI Tpa)kIaHCKONW WIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHol, ropaoctu 3a cBOM Kpai, cBow PoauHy, CBOM SI3bIK U
KYJIBTYpY, IPOIILJIOE U HACTOsAIIee MHOTOHAIMOHATILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K MPUPOTHOMY HACIEIUIO U MaMITHUKAM MPHUPOJIbI, TOCTIKeHussM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUHCKUMX YYEHBIX B CTAHOBIEHHUE U pa3BUTHE OHOJIOTHUH,
MOHUMAaHMS 3HAUY€HUs OMOJOTMH B TMO3HAHWU 3aKOHOB MPHUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOIO
0O0IIIeCTBA;

uaeiHas yO0e:xxIEHHOCTb, TOTOBHOCTh K CIY)KEHHUIO M 3ammTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HapO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OILIGHHMBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIE pEIICHUs, OPUEHTUPYSICh Ha
MOPAaNbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSIM, CO3JAaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUSA
LIEHHOCTEN CeMEWHOM )KM3HU B COOTBETCTBUU C TPAIULIUSIMHU Hapo0B Poccuu;

4) 3cTeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUYas CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
criopTa, TpyAa, 0OIIEeCTBEHHBIX OTHOIICHUH;

MMOHMUMAaHKE YMOIIMOHAIBHOTO BO3JACHCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;



FOTOBHOCTh K CAMOBBIPKEHUIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMJIEHHE IPOSBISATH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) puznyeckoro BocnUTaHUS, (OPMHPOBAHUS KYJBTYPHI 3/0POBbSI H JIMOIMOHAJILHOIO
Os1aromosyqusi:

MOHMMAaHUE U pealn3anus 310pOBOTo 1 0e30macHoro obpasa KU3HH (310pOBOE MUTAHUE, COOTIOICHHE
TUTUEHUYECKUX MPaBUI U HOPM, COAIaHCHUPOBAHHBIM PEXKUM 3aHATHH U OTIbIXA, peryisipHas (u3nveckas
aKTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY (PH3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

[IOHUMAaHWE LIEHHOCTH MPaBUJ HHIAUBHUAYAJBHOTO W KOJUIEKTUBHOIO O€30MacHOIrO IOBEICHUS B
CUTYaIUX, YTPOXKAIOLUIUX 310POBbIO U )KU3HU JIIOJIEH;

OCO3HAHHE TOCJEACTBUNA M HENPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOIECHUs aJKOToJisl, HAPKOTUKOB,
KYpEHUs);

6) TPy/Z10BOT0 BOCTIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

FOTOBHOCTh K AaKTHBHOW JIEATEIbHOCTHM TEXHOJOIMYECKOW M COLMAJbHOM HaIpaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTB;

UMHTEpEC K pa3iuyHbIM cepam mpodecCHOHATBbHON JIeSATENbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCE HKU3HMU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 11eJIecO00pa3HOe OTHOILIEHUE K MPHUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS IKOJIOTUYECKOW KYJIbTYphl: MPUOOPETEHHE OMbITa IJIAHUPOBAHUS MOCTYNKOB U
OIIEHKH MX BO3MO’KHBIX TIOCIEACTBUI Ul OKPYKAIOIIEeH Cpeibl;

OCO3HAaHHE TJI00aJIbHOTO XapaKTepa SKOJIOrHUYEeCKUX MPOOJIeM U IMMyTeH UX pelIeHHUs;

CIIOCOOHOCTh HCIIOJIB30BAaTh MpUOOpeTaeMble MPU H3YYEHWHU OWOJIOTMM 3HAHUS U YMEHHUS IpHU
pelieHny npobieM, CBA3aHHBIX C PallMOHAIBLHBIM MPUPOIONIOIb30BaHUEM (COOII0ICHIE TTPABHII TOBEACHUS
B MPHUpPOJE, HAMpPABJICHHBIX HA COXpaHEHHUE DPABHOBECUS B HSKOCUCTEMAaX, OXpaHy BHUJIOB, JKOCHCTEM,
ounocdepsl);

AKTUBHOE HENPUATHE ACHCTBHM, MPUHOCAIIUX BpEd OKPYXKAIOIIEH MNPUPOJHON Cpele, yMEHHUe
MIPOTHO3UPOBATh HEOJIArONPUSATHBIE HSKOJOTMYECKUE TOCIEACTBUS IPEANPUHUMACMbIX JCUCTBUNA U
MpeI0TBpaIlaTh UX;

HaJIM4Yue Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYIbTYphI, ONbITa AEATEIbHOCTU
9KOJIOTMYECKON HAINPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIHHON, KOMMYHUKATUBHON
U COLMAIbHOM IMpaKkTUKE, TOTOBHOCTH K YYacTUIO B TPAKTUYECKON JESATENbHOCTH 3KOJOTUYECKOM
HAIpPaBJIEHHOCTH;

8) IeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOW M UYHUTATENbCKOW KYIbTYPHl KaK CpPEACTBA B3aUMOJICHCTBHS MEXKIY
JOJIbMU U TIO3HAHUS MUPA;

MOHUMaHHe crenu(uKu ONOIOTUM KaK HAyKH, OCO3HAHUA €€ poyu B (OPMUPOBAHUU PALTUOHAIBEHOTO
Hay4YHOTO MBIIUICHHS, CO3/IaHUM LIEJIOCTHOTO MpPEJCTaBICHUs 00 OKPYKAaIoIleM MHpE KaK O €IUHCTBE
IPUPOJBI, 4YEJIOBEKa W OOlIecTBa, B IO3HAHUM TNPUPOAHBIX 3aKOHOMEPHOCTEH MU pEeLIeHHH HpobieM
COXPAaHEHHUs TPUPOJAHOTO PABHOBECHUS;

yOSXXIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JUIS COBPEMEHHON LMBMIIM3ALUU: O0OECHeYeHHs HOBOTO
YPOBHSI pPa3BUTHUSI MEIUIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX pellaTh pecypcHbIe
npo0OsieMbl pa3BUTHS 4YEIOBEYECTBA, IMOMCKA MYyTEH BBIXOJAa M3 INIOOATBbHBIX 3KOJIOTHYECKUX HpoOieM H
o0ecrieyeHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, pAllHOHAIILHOMY HCIOJIB30BAaHUIO MPHUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IMOJYYEeHUH OMOJOIMYECKMX 3HAHUHM B LIENAX MOBBILIEHHS OOIIeH KyIbTYpHI,
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTAaBHON YacTH (PYHKIIMOHAIBHOM rpaMOTHOCTH 00Y4YaIOLIUXCS,
(dbopmMupyeMoil pu n3ydyeHH OHOIOTUH;



MOHMMAaHHUE CYITHOCTH METOJOB IO3HAHHUS, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIOJBb30BATh IOJly4aeMble 3HAHMUA JUIsI aHauM3a M OOBSACHEHHS SBJICHUH OKPYXAIOIIEro MHUpa H
MIPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUE JIeNaTh 000CHOBAaHHbIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB
1 UMEIOLIMXCS JaHHBIX C 1IEJIBIO MOJIYy4€HHUsl JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHMSA Ui pEUleHus npodieM B
peaJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHME LIEHHOCTH HAy4YHOH JESITEIbHOCTH, TOTOBHOCTb OCYIIECTBJISTH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TFOTOBHOCTb M CIIOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHHIO, K AKTUBHOMY
IIOJIyYEHHUIO HOBBIX 3HAHUM MO OMOJIOTUU B COOTBETCTBUHU C )KMU3HEHHBIMU OTPEOHOCTIIMMU.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ybTaThl OCBOEHUS y4eOHOTo mpenMera «bHoaorusy BKII0YaloT: 3HAYUMBbIE [T
(hopMupOBaHUS MHUPOBO33PEHUST OOYUAIOMIMXCA MEXKIUCIHUILUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHaydYHbIe
MOHATHS, OTpa)arolIMe LEJIOCTHOCTh HAaydYHOM KapTHHbI MHpa M cHequpuKky METOJ0B MO3HaHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIUsl, BIEHUE, IPOLECC, CUCTEMA, HAyUHbIH (DaKT,
NPUHINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCle[oBaHue, HaOII0AeHUEe, HW3MEpEeHue,
SKCHEPUMEHT M JpYTrue); YHUBEpCaJbHble y4yeOHbIe AEHUCTBUSA (TO3HABATEIbHbIE, KOMMYHHMKATHUBHBIE,
perynaTtuBHble), obecrneunBaomye GopMUpoBaHHE (DYHKIIMOHATBHOM TI'paMOTHOCTH U COLMAJIbHOM
KOMITETEHITUHI oOyuaroluxcs; CIIOCOOHOCTh oOyuarouxcs HCII0JIb30BATh OCBOEHHBIE
MEXJAUCLUUIIMHAPHbIE, MHMPOBO33pPEHUECKHE 3HAHWA M  YHHUBEpcajbHble YyueOHbIe JeilcTBUS B
ITO3HABATENBHOU U COI[UANIBHON MPAKTHKE.

B pe3ynbraTe n3yueHus 6M0JI0TrUHM Ha YpOBHE CpeAHEro oouero oobpazoBanus y o0yyatonierocst Oyayt
c(OpMHPOBAHKI TTO3HABATEBHBIC YHUBEPCAIBbHBIC YIeOHbIE EHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHEIC
yueOHbIe eHCTBUS, pEryIsaTUBHBIE YHUBEPCAIbHBIE YUeOHbIE ACHCTBUSI, COBMECTHAS IE€ATEIbHOCTD.

MetanpeaMeTHble pe3ylbTaThl OCBOCHHUS MPOrpaMMBbl CpelHero o6miero oOpa3oBaHHS JOJDKHBI
OTpaxarb:

OgBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEJIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (OPMYITHPOBATH U aKTYaIU3UPOBATh MPOOIIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BAaTh MPH OCBOCGHUU 3HAHUU TPUEMBI JIOTUYECKOTO MBIIUICHUs (aHanM3a, CHHTE3a,
CpaBHEHUs, Kiaccudukaruu, o00OIIeHHsI), PACKPBIBATh CMBICI OHOJOTUYECKHX MOHATHUH (BBIICIATH HMX
XapaKTepHble MPU3HAKHU, YCTAHABINBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTPEeNATh LN ACSITeNbHOCTH, 3a/aBas IHapaMeTpbl U KPUTEPUH HMX JIOCTHKEHHUS, COOTHOCUTh
PE3yIbTaThl JEATEIILHOCTH C MOCTABICHHBIMHU LEJISMU;

HCI0JIb30BaTh OMOJIOTHYECKHE MMOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOM MPUPOIBI;

CTPOUTH JIOTUYECKUE pacCyX ACHUS (MHAYKTUBHbBIC, JAEIyKTUBHbIC, IO aHAJIOTUHU), BBISABIAThH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATh BHIBObI U 3aKIIOUCHHUS,

MIPUMEHAITh CXEMHO-MOJETbHBIE CPEACTBA JUIsl IPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOILICHUI B
M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TakKe MPOTHBOPEUMH PA3HOTO POJA, BBIABICHHBIX B Pa3UYHBIX
MH(OPMALMOHHBIX UCTOYHUKAX;

pa3zpabaTeiBaTh IUTAaH pEHICHUS MPoOJIEeMbl C Y4E€TOM aHaIM3a HUMEIOUIUXCS MaTepuaibHBIX H
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBHI B JAEATEIHHOCTb, OIIEHMBATh COOTBETCTBUE PE3YJIbTATOB IIEJSIM, OLIEHHWBATH
PUCKHU TIOCTIEACTBUI NEATENHHOCTH;

KOOPJIUHUPOBATH M BBHITIONHATH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U KOMOHMHHPOBAHHOTO
B3aMMO/IEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBbIe HCCIeI0BATEIbCKHE NeiiCTBHSI:

BJIQJIETh HABBIKAMHU Y4eOHO-HCCIEeI0BATEIbCKON U MPOEKTHON JIEeATETbHOCTH, HABBIKAMH Pa3peIIeHUs
npo6iieM, CrIoCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY METOJ/IOB PELICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3TUYHBIX METOJIOB TIO3HAHUS;

UCIOJb30BaTh PAa3IUYHbIe BU/BI ACATEIBHOCTH MO MOJyYEHHUIO HOBOTO 3HAHUS, €r0 MHTEpIpeTalny,
npeoOpa3oBaHUI0O W TNPUMEHEHHIO B YYEOHBIX CHUTYallUiX, B TOM YHCJIE IPU CO3JAaHUU YUEOHBIX HU
COLIMAJIBHBIX MPOEKTOB;



(hopMHUPOBATh HAYYHBIN TUIT MBIIJICHUS, BIAICTh HAYIHONH TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHSATUSIMHU
U METO/IaMH;

CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIE 3aJaud B 0OpA30BATEIbHON MESATEIHLHOCTH U JKU3HEHHBIX
CUTYaIUsIX;

BBISBJIATh TPUYMHHO-CIIECTBEHHBIC CBSI3M M aKTyaIM3UpOBaTh 3ajady, BBIIBUTATh TUIOTE3y €&
peleHus, HaXOIUTh apryMEHTHl JUIS JO0Ka3aTeNbCTBA CBOMX YTBEPXKACHWH, 3alaBaTh HapaMeTpsl M
KPUTEPHUH PEILICHUS;

aHAJM3UPOBATh IOJYYCHHbIE B XOJ€ PEIICHHs 3aJaud pe3yJbTaThl, KPUTHYECKH OLIEHHBATh HX
JOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh  LEJICHATIPABICHHBIA TOWCK TIEpEeHOCa CPEACTB M CIIOCO0OB  NIEHCTBHA B
podeCcCHOHABHYIO CPEY;

YMETh IEPEHOCUTh 3HAHUS B TIO3HABATENIFHYIO U MIPAKTHUYECKYIO0 00IaCTH KU3HEIEATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEUIaraTh OPHTHHAIBHBIC IMOJXOJBI W PEIICHHS, CTaBUTHh MPOOIIEMBI U
3aJ1a4uu, JIOTYCKAIOIINE alTbTepHATHBHBIEC PEIICHHSI.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCSA B Pa3jIMYHBIX HCTOYHHMKAX HMHPOpMAIMM (TEKCTe y4eOHOro mMocoOus, Hay4dHO-
MOTYJISIPHOM JIMTEpaType, OMOJIOTHYECKUAX CIOBapsSX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHAMM3UpOBaTh WHPOPMALHUIO PA3THYHBIX BUAOB W (OPM TPEACTABICHUS, KPUTHUYCCKH
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTB;

(hopMyIUpOBaTh 3aMpPOChl U MPUMEHSATh PA3IUYHBIC METOJBI MPU TIOUCKE W OTOOPE OMOJIOTHYECKOI
nHpopmaluu, He0OX0AUMOM /7Sl BBITIOJTHEHUSI YU4EOHBIX 3a/1a4;

nproOpeTaTh ONBIT  WCIOJIb30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PAa3IUYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIbHYIO (OPMY MpEACTaBICHUS OWOJOTHUYECKOW HH(POPMAIUH
(cxemsl, TpaduKy, AHArpaMMBbl, TAOIUIIEI, PUCYHKH U IPYTOE);

HCIOJIb30BAaTh HAYUYHBIM SI3bIK B KadecTBE CpeAcTBa Ipu paboTe ¢ Omosiornyeckoil MHPOpMAIUEin:
MPUMEHATh XUMHYECKHE, (PU3NYeCKue M MaTeMaTUYeCKHe 3HAKU W CHUMBOJIBI, (PopMysbl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPEoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIHOCTH;

BIIQJIETh HABbIKAMHU pACIO3HABAaHUs U 3alIUThl HWHOpMauy, HWHOOPMALMOHHONW O0€30MacHOCTU
JUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHU JAeliCTBUSIMMU:

1) o0menmue:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KU3HM, aKTHMBHO Y4acTBOBaTh B JHAJIOTE WIH
JMCKYCCUU MO CYIIECTBY OOCYXJaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKICHUS
OTHOCHUTEJIbHO BBINIOJHEHUS MpeajaraeMoil 3aaud, yYUTHIBaTh MHTEPEChl U COTJIACOBAHHOCTH IMO3UIIUMN
JIPYTUX YYaCTHUKOB JTUAJIOTa UM TUCKYCCHUH);

pacmo3HaBaTh HeBepOajbHbIE CpeACTBA OOIICHUS, MOHUMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
MPEANOCHIIOK BOSHUKHOBEHHS KOH(PIUKTHBIX CUTYaIlHil, yMETh CMAT4aTh KOH(PIUKTHI U BECTU NIEPETOBOPHL;

BIIAIETh PA3IMYHBIMU CIIOCOOAMU OOIICHHS U B3aMMOJICHCTBUSI, TOHUMATh HAMEPEHHUsI IPYTHUX JIIOJIEH,
MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY M B KOPPEKTHOW Qopme (HopMymupoBaTh CBOU
BO3PAKCHHUS,

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHsSI C MCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1esSITeIbHOCTD:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHAHONW U WHAMBHUAYaTbHON PaOOTHI MpU pEIICHUU
Ouosnornyeckoi  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTb  MPUMEHEHHS  TIPYNNOBBIX  (opM
B3aMMO/ICHCTBUS MPU pelIeHUH yueOHOM 3a/1auu;

BBIOMPATh TEMaTUKY U METOJIbl COBMECTHBIX JIEHCTBUI ¢ yUETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH
Ka)KJIOTO YIeHA KOJUIEKTUBA;

MPUHUMATH €M COBMECTHOM JEATEIbHOCTH, OPraHM30BBIBATh U KOOPAWHUPOBATH ACUCTBUS MO €€
JOCTH)KEHHUIO: COCTABIIATH IUIaH JICHCTBUM, paclpeensiTh POl ¢ yu€TOM MHEHUH YYaCTHHMKOB, 00CYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OIICHMBATh KAuyeCTBO CBOErO BKJIaJa W KaXKIOTO yJacTHUKAa KOMaHIbl B OOMIMH pe3yiabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;



IIpeAJIaraTb HOBBIE ITPOEKTHI, OLIEHUBATH UACHU C IIO3ULIUKM HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON
3HA4UMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTyalUsX, NPOSABIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITMATUBHBIM.

OgyajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1ICTBUAMM

1) camoopranuzanus:

HCI0JIb30BAaTh OMOJIOIMYECKHE 3HAHUS JJIS BBISBICHUS MPOOJEM M UX PEIICHUS B JKU3HEHHBIX U
y4eOHBIX CHUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHHWH IEJIEBBIC M CMBICIIOBBIC YCTAHOBKU B CBOMX JICHCTBHUSX
Y MIOCTYIIKAaX 10 OTHOIIEHHUIO K )KMBOU IPUPOJIE, CBOEMY 30POBBIO U 3J0POBbIO OKPYKAKOLIUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATENIbHYIO AEATEIbHOCTb, BBISBIISITH MPOOJIEMBI, CTaBUTh U
(dbopmMynHupoBaTh COOCTBEHHBIE 3a7]a4l B 00Pa30BaTEIILHON eI TEIHHOCTH U )KU3HEHHBIX CUTYALIUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUJIaH pEHIeHHs NpoOJeMbl C Y4Y4ETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U IMPOSBIICHUIO HMIMPOKOM 3pYAMLIMU B pa3HbIX 00JacTIX 3HAHUM,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN M KyJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh, OLICHNBATh COOTBETCTBUE
pe3ynbTaTOB LENSM;

BJIaJIETh HAaBBIKAMU TII03HABATEIbHOM peQiieKCUH KaK OCO3HAHUS COBEpLIAEMBbIX JEUCTBUNA U
MBICIIMTEIbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCMOJIB30BaTh NPUEMBI Pe(IEKCUH AJI OLEHKU
CUTYallUH, BBIOOpA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO NIPUHUMATh PELICHHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE cCeOs M APYIHX:

IIPUHUMAThH ce0s, IOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX IIPU aHAIU3€ PE3YJIbTaTOB JACSITEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMH APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ynbTaThl OCBOSHMSI COAEpKaHUs ydyeOHOro npeamera «buonorus» Ha yriryOia€HHOM
YpPOBHE OpHEHTHUPOBaHBI Ha oOecnedeHue NpoduiIbHOTO O0O0ydeHHs oOyJaronuxcs onosorun. OHU
BKJIIOYAIOT: crienuduyeckue a1t OMOJI0rMK HayuHble 3HAHMS, YMEHHS U CIIOCOObI JEMCTBUI 110 OCBOEHMUIO,
UHTEpHpEeTalud U NpeoOpa3oBaHUIO 3HAHUM, BBl JAEATENIBHOCTU I0 IOJYYEHHUIO HOBBIX 3HAaHUNH M MX
IPUMEHEHUIO B Pa3JIMYHBIX Yy4YeOHBIX, a TaKKe B peaJbHbIX JKU3HEHHBIX cuTyauusx. IIpeamerHbie
pe3yJbTaThl IPEACTABIEHBI 110 T01aM U3YyYEHUS.

[IpenmetHble pe3ynbTaThl OCBOGHUs YydeOHOro mnpeamera «buonorus» B 10 kaacce NOKHBI
OTpaxkaTb:

C(OPMHPOBAHHOCTh 3HAHUH O MecTe€ W poJM OMOJIOTMUM B CHUCTEME €CTECTBEHHBIX HAayK, B
(OopMUPOBAHUN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B MO3HAHWU 3aKOHOB MTPUPOJIBI U PELICHUH MpooIeM
palMoOHAIBHOTO MPUPOJOINOIB30BaHUS, O BKJIAJE POCCHUMCKUX M 3apyOeKHBIX Y4YEHBIX B pa3BUTHE
OHOJIOTHH;

BJIaJleHMEe CHCTeMOW  OHOJIOTMUECKHMX 3HAHWUM, KOTOpas BKJIIOYAeT: OCHOBONOJArarouue
OMoJIOTHYECKHE TEPMHUHBI M TIOHATHS (KU3HB, KJIETKa, OPraHu3M, MeTab0JIM3M, TOMEOCTa3, CaMOPETyJIsIHMs,
CaMOBOCIIPOU3BEJICHHE, HACIIEACTBEHHOCTb, M3MEHUYUBOCTh, POCT M DPAa3BUTHE), OUMOJIOTHYECKUE TEOPHUH
(xnerounast teopus T.IlIBanna, M. lllneiinena, P. BupxoBa, XpoMocoMHas TeOpusi HACIEACTBEHHOCTH
T. Moprana), yuenust (H. W. BaBunoBa — o meHTpax MHOroo0Opasusi W NPOUCXOXKICHHUS KyJIbTYPHBIX
pacTeHuii), 3aKOHbI (€IMHOOOpa3us IMOTOMKOB IE€PBOTO TIOKOJIGHHUS, paclICIIEHUs, YHCTOTHl TaMeT,
HE3aBUCHUMOro HacienoBaHus I'. MeHzens, roMoJIOruueckux psioB B HACIEACTBEHHON u3MeHunBocTy H.
W. BaBwiioBa), NpUHIHUITE (KOMITJIEMEHTApHOCTH);



BJIQJICHUE OCHOBHBIMM METOJIaMM HAYYHOI'O IIO3HAHMS, MCHOJb3YEMbIX B OHOJOTMYECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (ONIMCAHHE, U3MEPECHHE, HAOIOICHNE, IKCTICPUMEHT);

YMEHHUE BBIACIATh CYLIECTBEHHbIE IPU3HAKU: BHUPYCOB, KJIETOK IPOKAPUOT M IYKApPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4YHCIE OakTepuii, TprHOOB, paCTCeHUH, )KUBOTHBIX H
YeJI0BEKa, CTPOCHUS OpPraHoB U CHCTEM OpPraHOB pacTeHUM, MKUBOTHBIX, YEJIOBEKAa, IIPOLECCOB
KU3HEJESATENbHOCTH, MPOTEKAOIMX B OpraHU3Max pacTeHUH, XUBOTHBIX U YEJIOBEKA, OMOJOTMYECKHX
MPOIIECCOB: OOMEHa BEMmIeCTB (METabO0JIM3M), TPEBPAIICHUS DSHEPrUH, OpOXKCHHS, aBTOTPOPHOTO H
rerepoTpoHOro THUIIOB MUTAHUA, (POTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a, TaMeTOoreHesa,
SMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHHS, WHIUBUAYaJIbHOTO DPAa3BHTHS OpraHH3Ma
(oHTOTEHE32), B3aMMOICHCTBHS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3U MEXIY OPraHOMAAMU KJIETKU U MX (YHKIUSIMHU, CTPOECHUEM
KJIETOK pa3HbIX TKaHeW M UX QYHKIUSAMHU, MEXIYy OpraHaMi U CUCTEMaMU OPraHOB y pacTEHUI, KUBOTHBIX
U YelloBeKa U UX (QYHKUMSIMH, MEXIY CUCTEMaMHU OpraHOB M HUX (YHKIMSIMH, MEXIy dTanamud oOMeHa
BEIIECTB, ATallaMM KJIETOYHOI'O ILMKJIA M JKU3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMd SMOpPHOHAIBHOTO
Pa3BUTHSL, TECHOTUIIOM U (EHOTUIIOM, (DEHOTHUIIOM U (PaKTOpaMu cpeibl OOUTaHUS;

YMEHHE BBISBIATh OTIUYUTEIbHBIE MPU3HAKU JKHUBBIX CHUCTEM, B TOM YHCJE PAacCTEHUH, )KMBOTHBIX U
YeJI0BEKa;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE API'YMEHThI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY
JUIS TOKa3aTeNbCTBa POJICTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTUYECKHE 3aJaud, BBIABJIATh MPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH IPOLECCAMH U SIBICHUSIMH, JIeNaTh BBIBOJbI U MPOTHO3bl HA OCHOBAaHUU
MOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJIHATH J1A0OpaTOpHBIE W MpPaKTUYECKUE paboThl, COOMIOaTh MpaBuia MpU padboTe ¢
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIBUTaTh TMIIOTE3bl, IPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMHU, (POPMYIUPYs LEb
UCCIIEIOBAaHUS, aHAIM3UPOBATh MTOJIyYEHHBIE PE3yJIbTAThl U JEIaTh BEIBOBI;

YMEHHE y4yacTBOBaTh B y4eOHO-MCCIIEOBATEIBCKON paboTe MO OMOJIOTHH, PKOJIOTMU U MEAULUHE,
IIPOBOJIMMOMN Ha 0a3e IIKOJIbHBIX HAyYHBIX OOLIECTB, U MyOJIMYHO MPEACTABIATH MOJyYEHHbIE PE3YJIbTAThI
Ha YYEHUYECKUX KOH(EpEeHIUX;

YMEHUE OLICHMBATh OSTHYECKUE AaCMEKThl COBPEMEHHBIX MCCIEJOBAHUNH B 0O0JACTH OHOJIOTUH U
MEAULUHBl (KJIOHUPOBaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANpaBI€HHOE M3MEHEHHE TIE€HOMa W
CO3/I1aHU€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOP Oynymied mpodeccuoHanbHOM AeATeNIbHOCTH B 00JacTH
OMOoJIOTHH, MEIUIIUHBI, OMOTEXHOJIOI MU, BETEPUHAPUH, CEIILCKOTO XO34HUCTBA, MUIIEBON TPOMBIIIICHHOCTH,
yriayOnasaTh TO3HABAaTEJIbHBIM HHTEpPEC, HAIpPABIECHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLICH
npogeccuu 1 MpoaoKeHne OM0JI0ruYeckoro oOpa3oBaHus B OpraHU3alUsAX CPEIHEro NpopecCuoHaNIbHOTO
U BBICIIEr0 00pa30BaHUsL.

[IpenmetHble pe3ynbTaThl OCBOGHUs YydeOHoro mnpeamera «buonorus» B 11 kaacce NOIKHBI
OTpakaTh:

C(OPMHPOBAHHOCTh 3HAHUH O MecTe€ U pOoJM OHOJIOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMUpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHBI MHpA, B IMO3HAHUM 3aKOHOB IPUPOJBI U
pELIEHUH 3KOJIOTUYECKUX MpoOJIeM 4YelOBeYeCTBa, a TaKKe B PELICHUMH BOIPOCOB PALUOHAIBHOIO
IIPUPOJIOTIOIIB30BaHUA, U B (POPMHUPOBAHUH LIEHHOCTHOIO OTHOLICHHUS K MPHpOJE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUMCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHUE BIIaJIETh CUCTEMON OMOJIOTHUECKUX 3HAHUHM, KOTOpas BKIIOYAET OINpENIesIeHUs] U MOHUMaHue
CYIIIHOCTH OCHOBOIIOJIAralOIIMX OHOJOTMUECKUX TEPMHHOB M MOHATHH (BUA, 3KOocucTeMa, Ouocdepa),
Ouonornyeckue Teopuu (3BosronmMoHHas Teopus Y. JlapBuHa, cCUHTeTHYeCKas TEOpHUsl BOJIIOLUH), YUCHHUS
(A. H. CeBepuoBa — 0 myTsax W HampasleHMsX sBoJitonuy, B.M. Bepnanckoro — o 6uocdepe), 3aKoHbI
(renernueckoro paBHoBecus JIx. Xapau u B. BaitnOepra, 3apoasimeBoro cxonactsa K. M. bapa), mpasuia
(vuaumyma lO. JIuGuxa, HKOJIOTHYECKOM MUPaMUAbl SHEpruM), Tumote3bl (rumoreza «mupa PHK»
V. T'unbepta);

YMEHHUE BJIaZIETh OCHOBHBIMHM METOJAMM HAYYHOTO MO3HAHUS, MCIOJb3yeMbIMH B OHMOJIOTHYECKUX
HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB M OSKOCHCTEM (OMHCaHHe, M3MepeHHe, HaOirofeHue, SKCIEpUMEHT),
crioco0amu BBISIBIICHUS U OLIEHKU aHTPOIIOTEHHBIX U3MEHEHUH B IPUPO/IE;



YMEHHE BBIJICISITh CYIICCTBCHHBIC IPHU3HAKU: BHJIOB, OHMOTEOIIEHO30B, 3KOCHCTEM U Ouochepsl,
CTaOMJIM3UPYIOIIETO, JBWXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOIO OTOOpa, aUIOMAaTPUUYECKOTO H
CUMIIATPHUICCKOI'O BI/II[006pa30BaHI/I$I, BJIMSAHUA JABWIKYIIUX CHJI 3BOJIIOOUH Ha I‘GHO(I)OHI[ NOIyJId1uu,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpezie OOMTaHusl, YepeAOBaHMs HAIPABICHUI 3BOJIIOLNHU, KPYrOBOPOTa
BEIIECTB U MIOTOKA YHEPTUHU B SKOCHCTEMAX;

YMCHHUC YCTAHABJIIMBATb B3aUMOCBA3M MCXKIAY HpoHecCaMu 3SBOJJIIOLOUH, ABWXYIIUMH CHIAMU
AHTPOIIOTCHE3a, KOMIIOHCHTAMHU PAa3JIMYHbIX 39KOCUCTEM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM OPraHu3MOB;

YMCHHUC BBIABJIATH OTJIMYUTCIBHBIC IMPU3HAKKU XHUBBIX CHCTCM, HpI/ICHOC06J'I€HHOCTI> BUIOB K CpEIc
O6I/IT8,HI/I$I, abHMOTHYECKNX ¥ OHOTUYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3alMOCBS3eH OpraHnusMoOB B
cooOmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHH B 3KOCHCTEMaX CBOCH MECTHOCTH;

YMCHHUEC UCIOJIB30BaTh COOTBETCTBYIOIIHME apryMCHTHI, 6I/IOJIOI‘I/I‘-ICCKyIO TCPMHUHOJIOTHIO U CUMBOJIMKY
IUTSL TOKA3aTeNbCTBA POACTBA OPraHU3MOB Pa3HBIX CHCTEMATHUECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U
cpeabl OOWTaHMs, €JUHCTBA YEIIOBEUECKUX pac, HEOOXOJMMOCTH COXPAHEHWS MHOT0o00pasusi BUIOB H
HKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS IPUPOJIBI U YETIOBEUECTBA;

YMCHHUEC pClIaTh OHMOJIOTMYECKUE 3ala4yv, BbBIBJIATL MNPUYUHHO-CICACTBCHHBIC CBA3W MCKAY
HCCICAYCMBIMU OHMOJIOTUYECKUMU nmponeccaMmu U ABJICHHUAMU, ACTIATH BBIBOJbI U IMMPOTHO3bI HA OCHOBAHUU
IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPAaKTUYECKUE paboThl, cOOMIOJaTh MpaBuiaa MpU padboTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMCHHUEC BBIABUTATH I'MIIOTE3bI, ITPOBEPATH UX SKCIICPHUMCEHTAJIbLHBIMU CPCACTBAMU, CbOpMy.]'II/Ip}Iﬂ IeJib
HCCIICO0BaHMsA, aHAJIM3UPOBATH ITOTYUYCHHBIC PE3YJIBTAThI U ACTIATh BBIBOJIbI,

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIEAOBATEIbCKOW paboTe Mo OMOJIOTHH, DKOJIOTHH W MEIUIIUHE,
MPOBOJMMON Ha 0a3e MIKOJBbHBIX HayYHBIX OOIIECTB, M IMyOJUYHO MPEJICTABIISTH MOJTYYE€HHBIE PE3YJIbTaTh
Ha YYEHHUYECKUX KOH(PEPEeHIHUsX;

yYMEHHE OLEHHBATh TUIIOTE3bl M TEOPUHU O MPOUCXOKICHUH KU3HHU, YeJIOBEeKa U YEeJIOBEUYECKUX pac, O
MPUYMHAX, MMOCIEACTBHUAX U CIIOCO0aX MPEIOTBPAIICHHS TJI00ATbHBIX H3MEHEHUH B Onocdepe;

yYMEHHE OCYIIECTBJIATh OCO3HAHHBIA BHIOOp Oymyrneil nmpodecCuoHaIbHOW JACATEIHPHOCTH B 00JIaCTH
OMOJIOTHH, 3KOJIOTHH, MPUPOJOIOIb30BAHUS, MEIUIMHBI, OHMOTEXHOJIOTHH, IICUXOJOTHH, BETepUHApPUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIIJIEHHOCTH, YIIIYOJIATh TO3HABATEIbHBIN WHTEPEC, HAMPABICHHBIN
Ha OCO3HaHHBIH BHIOOP COOTBETCTBYIOMIECH MPOGECCHUU W TMPOJODKEHHE OWOJIOTHYECKOTO 00pa3oBaHHS B
OpraHu3aIusaX CpelHero NpohecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Tema/paznen

KoaudecTBO 4acoB

HUcnoan3oBanue JOP, [IOP

buonorus kak Hayka

1

https://m.edsoo.ru
https://resh.edu.ru
https://skysmatrt.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

JKuBnIe cUCTEMBI I BIX HU3YUYCHHUC

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

buosornga kierku

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru
https://fipi.ru

XuMuyeckasi opraHuzanus
KIETKHA

10

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

Crpoenue u GyHKIHUU KIETKU

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

OOMeH BelecTB U IpeBpalleHue
SHEPrUU B KIETKE

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https:/fipi.ru

HacnencrBennas nnpopmarys u
peann3anus €€ B KJIETKE

https://m.edsoo0.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

JKM3HEeHHBIN UK KIIETKU

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

Crpoenue u GyHKUINN
OpraHu3MOB

17

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

10

PasmHOkeHue u pa3Butue
OpraHu3MOB

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://www.yaklass.ru
https://interneturok.ru
https:/fipi.ru

11

I'eneruka — Hayka o
HACJIEICTBEHHOCTU U
M3MEHUYMBOCTH OPraHU3MOB

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

12

3aKOHOMCpHO CTHu
HaCJICACTBCHHOCTH

10

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

13

33KOHOMepHO CTH USMCHYHUBOCTHU

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https:/fipi.ru

14

I'enetuka yenoBeka

https://m.edso0.ru
https://resh.edu.ru
https://skysmart.ru



https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/

https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https:/fipi.ru

15

Cenexuust OpraHu3MoB

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

16

buorexnonorus u
CUHTETHYECKAA OMOJIOTHS

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

Hroro: 102 yaca

11 KJIACC

Tema/paszaen

KoanuyecTBo 4acos

HcnoaszoBanue 0P, IIOP

3apoKACHUE U Pa3BUTHE
9BOJIIOIIMOHHBIX MPEICTaBICHUN
B Onosoruu

4

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

MukposBoroIus u eé
pe3ynbTaThl

14

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

MaxkposBoronus u €€
pe3yJIbTaTh

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https:/fipi.ru

[IpoucxoxneHue u pa3BuTHe
JKA3HU Ha 3emiie

15

https://m.edsoo0.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru



https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/

https://interneturok.ru
https://fipi.ru

[IpoucxoxneHue yenoBeka —
aHTPOIIOTEHE3

10

https://m.edsoo.ru
https://resh.edu.ru
https://skysmatrt.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

DKoJIoTusi — HayKa o
B3aMMOOTHOIICHHUAX OPTraHU3MOB
1 HAJOPraHMu3MCHHBIX CUCTEM C
OKpY)Karolen cpeion

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

Opranusmsl 1 cpeia 0OUTaHus

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

DKOJIOTHS BUJIOB U MOIMYIISIIUAN

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

DKOI0THSA COOOIIECTB.
DKOIOTHUYECKUE CUCTEMBI

12

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

10

buocdepa — rnobanpHas
IKOCHCTEMA

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https:/fipi.ru

11

Yenosek u OKpYyXxKaromias cpeaa

https://m.edsoo0.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru



https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/

https://www.yaklass.ru

https://interneturok.ru

https:/fipi.ru

12 PesepBHOe Bpems 8 https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://www.yaklass.ru
https://interneturok.ru

Hroro: 102 yaca
KAJIEHAAPHO-TEMATHYECKOE IIVIAHUPOBAHUE
10 KJIACC
N | Tema ypoka JlaTa npoBeneHust
IIAH daxr
1. | buonorus kak KOMIUIEKCHAs HayKa W KaKk 9acTh COBPEMEHHOTO
oOmrecTBa

2. | XXuBble cucTEeMBI M UIX CBOMCTBA

3. | YpoBHeBas opraHu3aIysi )KHUBBIX CHCTEM

4. | Ucropus OTKpHITHS M M3ydeHUs KieTku. Kierounas Teopus

5. | Metoasl MOJIEKYIISIpHOU U KJIeTOYHOU Onostoruu. [IpakTruaeckas

paborta «/3y4yeHne METOA0B KICTOYHOUN OMOIOTHI
(xpomatorpadus, anexrpodopes, muddepeHnnanpHoe
nentpudyruposanue, [11P)»

6. | CraproBas AMarHOCTUKA

7. | AHamu3 CTapTOBOW TUArHOCTUKH. XMMUYECKUM COCTaB KICTKH

8. | MunepanbHble BelllecTBa KJIETKH, UX OMoJlornyeckas poJib

9. | Oprannueckue BemecTBa KiIeTku — Oenku. JlabopatopHas pabora

«OO0HapyXeHHe OeJIKOB C MOMOUIBI0 KAYECTBEHHBIX PEAKIUil»

10. | CgoiicTBa, kinaccudukanus u GyHKIIUHA OEITKOB

11. | Opranuyeckue BelecTBa KIETKH — YIIIEBOIbI

12. | Oprannyeckuie BelecTBa KIETKH — JIMMUIbI

13. | Hykneunossie kucnothl. JIHK u PHK. JlaGopaTtopHas pabora

«HccnenoBanre HyKIEMHOBBIX KUCIOT, BBIJICIIEHHBIX U3 KIETOK
pa3IUYHBIX OPraHU3MOBY

14. | Ctpoenue u ¢pynkuuu ATD. [Ipyrue nykneo3zuarpudocdaTs

(HT®D)
15. | CexBenupoBanue JJHK. MeTopl reHOMUKH, TPAaHCKPUIITOMUKH,
MIPOTEOMUKHU
16. | MeToap!l CTpYKTYpHOU OHOJIOTHU
17. | Tunsl kaetok. [IpokapuoTuueckas KieTka
18. | Crpoenue sykapuotuueckoil kietku. [Ipaktuueckas pabota
«V3ydeHne cBOMCTB KJIETOYHON MeMOpaHbI»

19. | [loBepXHOCTHBIH annapaT KJIETKH

20. | OmHOoMeMOpaHHbIe opraHouabl kieTku. [IpakTuueckas padora
«M3yueHne TBMKEHUS IIUTOIUIA3Mbl B PACTUTEIIHHBIX KIIETKAX)

21. | [lomyaBTOHOMHBIEC OPTaHOU B! KIETKU: MUTOXOHIPUHU, TUTACTH/IBL.
JIaboparopHas pabota «lccrnenoBanue nia3Monnsa u
JIETNIa3MOJIN3a B PACTUTENBHBIX KIETKaX)»

22. | HememOpaHHbIe OpraHOU/IbI KJICTKH

23. | Ctpoenue u GpyHKIMH sapa



https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://foxford.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://fipi.ru/

24,

CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK dyKapuoT. JlaboparopHas
pabota «M3ydyeHue cTpoeHus KJICTOK Pa3InYHbIX OPraHU3MOBY

25. | AccuMuIAnUS U JUCCUMUISIITUS — JBE CTOPOHBI METaboIM3Ma.
Tunsr oOMeHa Bemiects. JlabopaTopHas pabota «3yuenue
KaTaJIMTHYECKON aKTUBHOCTH ()epMEHTOB (HA IPUMEPE aMUITa3bl
WM KaTajiasbl)»

26. | depMEHTATHBHBIHN XapakTep peakifii KICTOYHOTO METab0IM3Ma.
JIaboparopHas pabota «/3ydeHne ¢pepMeHTaTUBHOTO
paciierieHus! IepOKCHAa BOJIOPO/IAa B PACTUTENIBHBIX U KHUBOTHBIX
KIIETKaxX»

27. | benku-akTUBaTOPHI M OEITKU-MHTUOUTOPHI

28. | ABTOTpOdHBII TUTT 0OMEHA BEIIECTB

29. | dotocuHTE3

30. | Xemocwunres. JlaboparopHas pabota «CpaBHEHHE ITPOIIECCOB
(hOTOCHHTE3a U XEMOCHUHTE3a

31. | Ana’poOHbIe opranu3Mel. Buabsr Oposxenus. JlaboparopHas padora
«CpaBHEHHE ITPOIIECCOB OPOKEHHUS M IBIXAHUSD)

32. | AdpoOHbIe OpraHu3Mbl. DTaIbl YHEPTETUIECKOT0 0OMEeHa

33. | DHeprus MeMOpaHHOTO TpaareHTa mpoToHoB. CunTe3 ATO:
pabota mpotoHHOU AT®D-cHUHTa3BI

34. | Peakuyu MaTpU4IHOTO CHHTE3a

35. | Tparckpunmst — matpuunblid cuaTe3 PHK

36. | TpaHcasus u e€ dTarnbl

37. | KomupoBanune aMiHHOKUCIIOT. Poitb pubocom B OMocHHTE3e Oenka

38. | Opranuzaius TeHoMa y MPOKApUOT U DYKapUOT

39. | MosnekynspHble MEXaHU3MBI SKCIIPECCUH T€HOB Y 9YKapHOT

40. | Bupycbl — BHEKJIETOYHBIE (DOPMBI JKU3HU U 0OJIUTaTHBIC
napa3uThl. [Ipaktnueckas padota «Co3nanue MOJeNd BUpYycay

41. | BupycHble 3a001€BaHUsI YETIOBEKA, ’KUBOTHBIX, PACTCHUN

42. | HaHOTEXHOJIOTMH B OMOJIOTUH U MEIUIIHE

43. | )Ku3HeHHbII UK KIETKU

44, | Matpuunsiii cuate3 JJHK

45. | Xpomocomsl. JTabopaTopHas padota «3ydenne XxpoMocoM Ha
TOTOBBIX MUKpPOIIpenapaTax»

46. | [leneHue KICTKH — MHTO3

47. | Tunsl kiierok. Kaprokunes u mutokunes. Jlaboparopnas pabora
«HaOnronenrne MuTo3a B KJIeTKaX KOHYHMKA KOpeIika Jiyka (Ha
TOTOBBIX MUKpPOIIpernapaTax)»

48. | Perynsius >kM3HEHHOTO [IUKJIA KJIETOK

49. | Opranu3M Kak eJIMHOE 11eJI0e

50. | Tkanu pacrenuit. Jlaboparopnas pabota «/3yueHue Tkaneu
pacTEHUI»

51. | Tkanu )XMBOTHBIX U yesoBeka. JlabopaTopHas pabora «3yuenue
TKaHeW KUBOTHBIX)»

52. | Opransl. Cuctemsl opratoB. JlabopatopHast pabota «3yuenue
OpraHoOB LIBETKOBOT'O PACTEHMSDY

53. | Onopa Tena opraHu3MoB

54. | JIBuxeHue opraHu3MoB

55. | [lurtanue opraHn3mMoB

56. | [IutaHue MO3BOHOYHBIX KUBOTHBIX. [IumeBapurensHas cucrema
4eJioBeKa

57. | JIpixaHue opraHu3MoB

58. | JIpIxaHHe MO3BOHOYHBIX XKHBOTHBIX U YEJIOBEKA

59. | TpaHcnopT BelECTB y OPraHU3MOB




60.

KpOBeHOCHaSI CUCTEMA ITO3BOHOYHBIX )KMBOTHBIX K YCJIOBCKa

61. | Belgenenue y opraHu3MoB

62. | BamuTa y OpraHu3mMoB

63. | IMMyHHas cucTemMa yeloBeKa

64. | Pa3npaxxuMOCTh M PETYIISLUS Y OPraHu3MOB

65. | ['ymopanbHas peryisnus 1 SHAOKPUHHAS CHCTEMa )KUBOTHBIX U
YeIIoBeKa

66. | ®opMbI pa3MHOKECHHS OPTaHH3MOB

67. | [1osloBOE pa3MHOKEHUE

68. | Meiio3

69. | 'amerorene3. OGpazoBaHME U Pa3BUTHUE MOJIOBBIX KIETOK.
JlaboparopHas padoTa «/3yueHue cTpoCHHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTax»

70. | MaguBuayalibHOE pa3BUTHE OPraHU3MOB — OHTOTCHE3

71. | 3akyagka OpraHoB M TKaHEH U3 3apOJBIIIEBHIX JIUCTKOB

72. | Poct u pa3Butue xuBOTHBIX. JlJaboparopHas paboTa «BeIsBiIcCHHE
MIPU3HAKOB CXOJICTBA 3apO/IBIIICH TO3BOHOYHBIX JKHBOTHBIX)

73. | PaamHOXeHMe u pa3BuTue pacteHuil. Jlaboparopras pabota
«CTpoeHHe OPraHOB Pa3MHOYKCHHSI BBICIIIMX PACTCHUI

74. | Victopus CTAaHOBJICHUS M PA3BUTHS TCHETHKH KaK HAYKH

75. | OCHOBHBIC MMOHATHSI U CHMBOJIbI TeHETUKH. JIabopaTopHas padoTa
«/Ipo3oduna kak 00BEKT TEHETHIECKUX MCCICTOBAHUI

76. | 3aKOHOMEPHOCTH HACJIEOBAHUS MPU3HAKOB. MOHOTHOPHUIHOE
ckpemnBanue. [lpakruueckas padota "M3yuenue pe3ynbTaToB
MOHOTHOPHUHOTO CKPEIUBaHUS Y IPO30QPHIHI"

77. | lluTosornueckre 0CHOBBI MOHOTHOPHUTHOTO CKPEIITUBAHMS

78. | Aranmu3upyromee ckpemuBanue. Henmomnoe noMMHUpOBaHNE

79. | Jurn6punnoe ckpemniuBanue. [Ipakruueckas padora «M3yuenue
pe3yIbTATOB AUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HUITBI»

80. | [luTosornueckre OCHOBHI AUTHOPUIHOTO CKPEIIMBAHUS

81. | CuenieHHOE HaCcJIeJJOBaHUE NPU3HAKOB

82. | XpoMocoMHasi TeOpHs HACJICJICTBEHHOCTH

83. | I'enernka mona

84. | 'eHoTHN KaK IEIOCTHAS CHUCTEMa

85. | 'eHeTnYecKni KOHTPOJIb PA3BUTHS PACTECHH, )KUBOTHBIX U
YeJI0BeKa

86. | I3MeHYMBOCTh MPU3HAKOB. BU/Ibl N3MEHUNBOCTH

87. | MomudukanmoHHas N3MEHYHBOCTD

88. | BapuanuoHnHbli psi v BapuanoHHas Kpusas. JlabopatopHas
paboTa «HccienoBanue 3aKOHOMEPHOCTEH MOIM(DUKAITHOHHON
M3MEHYHMBOCTHU. [loCcTpoeHUE BapHAIIMOHHOTO Psifa U
BapHALIMOHHOM KPUBOW)

89. | 'enoTnMueckas U3MeHYNBOCTh. KOMOMHATHBHAS N3MEHYHNBOCTh

90. | MyramonHast U3MeHUYUBOCTh. [IpakTuyeckas padora «Myranuu y
Npo30¢h sl (Ha TOTOBBIX MUKPOIIpEnapaTax)»

91. | 3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. DMUTeHEeTHKA U
SMUTCHOMUKA

92. | I'eneruka yenoBeka. [IpakTuueckas pabota «CocTaBieHue u
aHaJIU3 POJIOCIOBHOI

93. | MeToapl MEAUIIMHCKOI NeHETUKHU

94. | 3naueHne MEIUIIMHCKON Tr€HETUKY B TIPEOTBPAIICHUHN U JICUCHUH
TeHETUUYECKUX 3a00JIeBaHHI YeTOBEKa

95. | MroroBasi KOHTpOJIbHAs paboTa

96. | AHanu3 UTOrOBOI KOHTPOJIBLHOUM paboThl. OCHOBHBIE TIOHATHUS




cenekiun. JlabopaTopnas pabdora «/3ydeHne copToB KyIbTYPHBIX
pacTeHHii ¥ NOpOJI AOMAITHUX >KMBOTHBIX»

97. | Metosl ceneKIMOHHOM paboThl. JlabopaTtopHas pabora
«3yyeHne METOI0B CENEKIIMU PACTEHUI
98. | JlocTmkeHus CeNneKuy pacTeHUi 1 )KUBOTHBIX. [IpakTrueckas
pabora «I[IpuBUBKa pacTeHHID»
99. | CoxpaHeHune, N3y4eHUE U UCIOJIH30BAHNE T€HETHYECKUX PECYPCOB
100.| buoTexHOJIOTHS KaK HAyKa U OTPACIb IPOU3BOJICTBA.
[TpakTuaeckas pabora «/3ydeHrne 00bEKTOB OMOTEXHOIOTHI
101.| OcHOBHBIE HaNPABJICHNUS CHHTETUIECKOH OHOJIOTHI
102.| XpoMocoMHasi U TeHHas! HHXKEHEpHs. MeIuImHCKUue
OMOTEXHOJIOTHH
Hroro: 102 yaca
KAJIEHAAPHO-TEMATHYECKOE IIJIAHUPOBAHUE
11 KJIACC
N | Tema ypoka JlaTa npoBeneHust
IJ1aH daxr
1| Osomormonnas teopus Y. JlapsuHa
2 | JIBwxymme cuibl 3Bosronny BUIoB 1o Y. Jlapeuny
Bopr6a 3a cymecTBoBaHue, €CTECTBEHHBIN U HCKYCCTBEHHBIHN
3| otbop
4 | ®opmMupoBaHNE CHHTETHYECKOW TEOPHH IBOJIOINH
DTansl 3BOIOIMOHHOTO MPoIiecca: MUKPOIBOIIOLUS 1
5 | MaKkpOdIBOJIONHS
6 | ITlomynsauus — sneMeHTapHas eIMHUIA 3BOJTIOIUU
3akoH reHeTu4eckoro paBHoBecus [x. Xapau, B. BaiinGepra.
JlaGopaTtopHas pabota «BbIsSBIIeHHE H3MEHYUBOCTH y 0COOCH
7 | omHOro BUIa»
8 | DOnemeHTtapHbie (haKTOPHI IBOJIOLUU
9 | Dddekr ocHoBarens. DPPeKT OYTHUIOYHOTO TOPIIBIIITKA
Murparuu. M3omsimun nomyssiiuii: reorpaduyeckas,
10 | Ouonormyeckas
11 | EcrectBeHHBI 0TOOp — HANPABISIOMNKA (HAKTOP IBOTIONHUH
12 | TlomoBoii oTGOp
[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ylbTaT
MUKpoa3BoJtonuu. Jlaboparopnas pabora «3yuenue
13 | apomopdo30B u naMOaANTAIINI Y pACTEHUI 1 )KUBOTHBIX)»
[Tpumeps! npucnocobaeHnil y Oprann3mMoB: MOp(oIoruieckue,
¢buznonornueckue, OMOXUMHYECKUE, IIOBEICHUYECKHUE.
JIaboparopHas padota «lIpucrnocoOneHus opraHu3MOB U UX
14 | oTHOCHTeNbHas 11e1ec000Pa3HOCTH»
Bun, ero xpurepun u ctpykrypa. JlabopatopHnas pabora
15| «CpaBHeHne BII0B 0 MOP(}OIOTHUECKOMY KPUTEPUIO)
16 | Crpykrypa Bujaa
17 | BunooOpa3oBaHue KaK pe3yabTaT MUKPOIBOIIOINH
18 | CBs13b MUKPOIBOJIOIUH H SITUAEMHOJIOTHH
MaxkposBosmtorust. [laneoHTonornueckne MeTo bl U3y4eHUs
19 | »sBosonMH
20 | buoreorpaduyeckue METO/Ibl U3YYEHHS SBOJIOLNUN
OMOpPHOJIOTHYECKHE U CPABHUTEIHLHO-MOP(OTOTHUECKUE METOIBI
21 | wu3y4yeHHUs IBOJIOLUH
22 | MonekynspHO-TeHeTHYECKHe, OMOXUMUYECKUE U




MAaTCMaTHYCCKHUEC MCTOAbl U3YYCHU DBOJIFOIIUN

23 | OOmme 3aKOHOMEPHOCTH 3BOJIOIUU
24 | ApantuBHas paguanyis. HepaBHOMEPHOCTh TEMIIOB 3BOIIOIIUT
25 | Hayunsble THIOTE36l MPOUCXOXKICHUS KU3HU Ha 3emiie
26 | JloHaydHbIC MPEACTABICHUS O 3aPOKICHUH KU3HU
27 | OcHOBHBIE 3Talbl HEOPraHUYECKON IBOIONUU
28 | T'mmoTe3bl 3apOXKACHUS KU3HU
Wcropus 3emiu 1 Metoap! e€ m3ydenus. Jlaboparopras pabota
«3ydenue u onrucaHue UCKOTIAEMBIX OCTATKOB IPEBHUX
29 | opraHuU3MOBY»
30 | HawanmpHbIe 3TaIbl OPraHUYECKOM SBOJIIOLIUU
31 | DBousonus 3yKapuoT
OCHOBHBIE ATAITBI YBOJIIOIIH PACTUTEIFHOTO MHPA.
[Ipaktuueckas padota «M3yuenne ocoOEHHOCTEN CTPOCHHS
32 | pacTeHui pa3HBIX OTAEIOBY»
33 | OcHOBHBIE 3TaIBI YBOJIOIMH KHBOTHOTO MHpPa
DBoJrolus )KUBOTHBIX. [IpakTuyeckas padora «3yyenue
34 | ocobeHHOCTEH CTPOCHMS MO3BOHOYHBIX JKHBOTHBIX)
35 | PaszBuTHe ®U3HH Ha 3eMIIe TI0 paM U TIepHOIaM
36 | MaccoBble BRIMHpPaHHSI — KOJIOTHIECKUE KPU3HUCHI MTPOIIIIOTO
37 | CoBpeMeHHBII YKOJIOTHIECKUHN KPHU3HC, €T0 0COOCHHOCTH
38 | CoBpeMeHHas CHCTEMa OPraHMYECKOTO MPOIIIIOTO
39 | OcHOBHBIE CHCTEMAaTHYECKHE TPYIIIHI OPraHu3MOB
40 | AHTpPOIIOJIOTHSI — HayKa O YEIIOBEKE
41 | Pa3ButHe npeAcTaBICHUIN O MPOUCXOKJICHUH YEJIOBEKa
MecTo uenoBeka B CUCTEME OpraHn4deckoro Mupa. JlaboparopHas
pabota «3ydyeHue 0ocoOEHHOCTEN CTPOEHUS CKEJIeTa YEIOBEKa,
42 | CBSI3aHHBIX C MIPSIMOXOKICHUEM)
43 | JIBmKymiue CUJIbI aHTPOTIOTEHE3a
CooTHolIeHne OMOJIOTMYECKUX U COLIMANIbHBIX (PaKTOPOB B
44 | anTpOmoOreHese
45 | OcCHOBHBIE CTa/IUU AHTPOIIOT€HE3a
46 | TlaneoreHeTuka M NajJeOreHOMHKA
47 | DBOJIIOIMS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [Ipaktuueckas padora «3ydenue
48 | H5KOJOrMYeCKUX aJlanTalui 4eJoBeKay
49 | MexaucuuIuIMHapHble METOAbl AHTPOTOJIOTUU
50 | 3apoxaeHue u pa3BUTUE 3KOJIOTUU
Mertoab! 3konoruu. Jlabopatopnas padora «3yuenue MeTo10B
51 | 93KOJOrMYecKUX MCCIe0BaHHI»
52 | 3HaveHue SKOJIOTMYECKUX 3HAHUHU JJIs YeloBeKa
53 | DOxkosiornueckue GakTopbl
AbuoTtnueckue Gakropbl. CBET Kak HKOJOTHUECKUIl (PaKkTop.
JIaGopatopHas paboTa «BpIsgBieHHe MPUCIOCOOIEHUI
54 | opraHu3MoB K BJIUSTHHUIO CBETa»
AbuoTtnueckue Gakropsl. Temneparypa Kak 3KOJIOIMUECKHMA
¢axTop. JlabopaTopHas paborta «BeisiBieHre mpucnocoOaeHni
55 | OpraHu3MoB K BIUSHHUIO TEMIEpPaTypbD»
AbuoTtnueckue GpakTopsl. BIa)kHOCTh Kak HKOJOTMUYECKHMA
¢axTop. JlabopaTopHas paboTa « AHATOMHYECKHE OCOOEHHOCTH
56 | pacTeHuil U3 pa3HBIX MECT OOUTAHUS
57 | Cpenpl oOUTaHKS OPraHU3MOB
58 | buonoruueckue puTMbI
59 | JKusHeHHble (JOPMBI OPraHU3MOB




60

buoTtnueckue pakropsr

3HayeHne OMOTHUYECKUX B3aUMOJCHCTBUMN IS CYILIECTBOBAHUS

61 | opraHu3MoB B cpeae OOUTaHUS
62 | DKoJIOTHYECKHE XapaKTEPUCTHKHU MOMYIISIIIUN
OcCHOBHBIE TIOKA3aTENN MOMYJISAINH: YUCICHHOCTb, TNIOTHOCTB,
63 | BO3pacTHas W MOJIOBAs CTPYKTYypa
OcCHOBHBIE TIOKA3aTEeNN MOMYJISIIAN: POKAAEMOCTD, IPUPOCT,
64 | Temm pocTa, CMEPTHOCTh, MUTPALIUU
65 | DOkosornveckasi CTpyKTypa MOIMYJISIIAN
66 | JlnHamuKa MOMYISAIUH U €€ PeryIIsIHs
67 | Kpusble pocta unciieHHOCTH nonyssiuy. KprBble BEKUBAaHUS
DkoJiornueckas HuIa Buaa. Jlaboparopnas padora
68 | «lIpucnocoOneHns ceMsiH PaCTEHUH K PACCEIICHHUIO»
69 | Bwua kak cucrema Nomyssiui
70 | 3aKOHOMEPHOCTH MOBEACHHUS U MUTPAIMH KUBOTHBIX
71| Coo01iecTBO OpraHu3MOB — OHOIICHO3
72 | DxocucremMa Kak OTKPBITasi CHCTEMa
73 | KpyroBopoT BEmIeCTB ¥ MOTOK YHEPTUH B SKOCHCTEME
74 | OcHOBHBIE [TOKA3aTENIH SKOCHUCTEMBI
75 | DxoJyiornyecKkue MUpaMubl
76 | HW3meHeHHs cOOOIIECTB — CYKIICCCHH
[IpuponHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCHCTEMBI
77| Mopeil u OKeaHOB
[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI TYHP, JIECOB, CTENEH,
78 | mycThIHB
79 | AHTpONOTeHHBIE SKOCHCTEMBI
Ypboskocucremsl. [Ipaktuueckas padora «3ydenue u
80 | ommcanue ypOb0IKOCUCTEMBI»
3akoHOMEpPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aUMO,ICHCTBUM
81 | opraHu3MOB B SKOCHCTEMax
MexaHu3MBbI BO3ICHCTBUS 3arpsiI3HEHUN pPa3HbIX THIIOB Ha
Ccy0OpraHu3MEeHHOM, OPraHU3MEHHOM, TIONYJISIIIMOHHOM U
82 | 2KOCHUCTEMHOM YPOBHSX
83 | buochepa — obmeranerapHas 060109ka 3eMIN
84 | Vwuenue B. 1. Bepnaackoro o 6uochepe
85 | 3aKoHOMEpPHOCTH CYIIECTBOBaHUS Ouochepbl
86 | KpyroBopoThl BemecTB 1 OMOTCOXMMUYCCKHUE ITUKITBI
87 | 3onanmpHOCTH OMOCheprl. OCHOBHBIE OMOMBI CYIITU
88 | VYcroitunBocTh OMOChEpHI
89 | DkoylornyecKrue KPU3UChl U UX TPHUYHHBI
90 | BosgaeiicTBue yenoBeka Ha Ouochepy
AHTpONOTeHHOE BO3AEHCTBHE HA PACTUTENbHBIA 1 )KUBOTHBIN
91| wmmp
92 | Oxpana npuposl
OCHOBHBIE IPUHIMIIBI YCTOHUNMBOTO pa3BUTH YEJIOBEUECTBA U
93 | npupoasl
ParonanbHoe MpUPOIONIOIb30BaHUE U COXPAHEHHE
94 | Ouosornueckoro pazHoooOpasus 3emiau
95 | OO06o6menue no Teme «MHUKpPOIBOJIIOIHS U €€ Pe3yIbTaTh»
96 | OO0oOmeHue no TeMe «Makpo3BOTIONMS U €€ PE3YIbTAThD»
O606menne no teme «IIponcxoxxieHre u pa3BUTHE KU3HHU Ha
97 | 3emie»
O6o06muienne no Teme «IIpoucxosxaeHne yeaoBeka —
98 | anTpomoreHes»




O6006muieHne o TeMe «IKOJIOTHsI — HayKa O B3aMMOOTHOIICHHSIX

99 | opraHU3MOB»
100 | O6o6menne no Teme «OpraHnu3Msel U cpesia OOUTAHUS
101 | O6o6uienne o Teme «KOJIOTHs BUJIOB U MOMYIISIIHI
102 | O6o6menue o Teme «bruocdepa — riaodabHAs SIKOCUCTEMA

Hroro: 102 yaca




