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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMy mpeamery "buonorus" (manee - Ouosnorus) Ha
YpOBHE CpeAHero obmiero oopa3oBaHus paszpaboTaHa Ha ocHOoBe dDenepabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
OI'OC COO, Konmenuuu mpernogaBaHusi ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX MOJOXEHUN (penepaibHON paboueil mporpaMMbl BOCITUTaAHUSI.

VYyebnsiii npeamer «buonorus» yrinyonéHHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM W3 KOMIIOHEHTOB TMpeaMeTHoN oOsactu «EcTecTBeHHO-
HayuHble peaMeTb». CornacHo nojoxenusm GI'OC COO npoduibHbIe ydeOHBIC
IpEeIMEThl, W3y4aeMble Ha YIUIYOJIEHHOM ypOBHE, SIBISIIOTCA — CIOCOOOM
muddeperimanu  OOyd4eHUsT Ha YPOBHE CpeaHero oOmiero oOpa3oBaHHUs U
npu3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHHUM
o0muM, cpeaHUM MPodheCcCHOHANBHBIM U BBICIITUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHUX Y4EeOHBIX NPEIMETOB JODKEH ObITh OpUEHTHPOBAH Ha
MIPUOPUTETHOE pPEIICHHE O0pa30BaTENbHBIX, BOCIHUTATEIbHBIX M PAa3BUBAIOLIUX
3a/la4y, CBS3aHHBIX C MpodopHeHTaIMel O0ydJaromMXcsi U CTUMYIHMPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEAUILIUHOM, SKOJIOTHUEN, TICUXOJIOTUEN, CHIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHomy nipenmety "buonorus" naét npeacraBieHue o HEIH
U 33/1a4ax M3ydeHusa ydeOHoro npeamera «buonorus» Ha yriiyO0JI€HHOM YpOBHE,
orpeneisier 00s3aTeNibHOE  (MHBApHMAHTHOE) IMPEIMETHOE COJIEp)KaHUe, €ro
CTPYKTYpPUpOBaHHWE MO pas3jiesaM M TeMaM, paclpenelieHue Mo Kjaccam,
PEKOMEHAYET TMOCJIEI0BATEIbHOCTh H3Y4YEHHUs Y4eOHOro Marepuana c y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA Y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEHN 00yuaronuxcs. B mporpamme no 6uosioruu peain3oBaH
IPUHLIKI TPEEMCTBEHHOCTH C U3y4€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus, Ojarojgaps YeMy MPOCMATPUBAETCS  HAMpaBICHHOCTh  Ha
nocleAylollee pa3BUTHE OWOJIOTMYECKMX 3HaHUM, OpPUEHTHPOBAaHHBIX Ha
(GopMHUpOBAaHUE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IKOJIOTUYECKOTO
MBIILJIEHUS, IPEACTABICHUN O 3J0POBOM 00pa3e *KU3HU, HA BOCTUTaHKE OEPEKHOTO
OTHOILICHUS K OKPY>KaloIel NpupoaHoi cpeje. B mporpamMe mo OMOJIOrUM TaKKe
MOKa3aHbl BO3MOXKHOCTM yuyeOHoro mpeamera «buonorus» B peau3aluu
tpeboBanuit ®I'OC COO K IUIaHHPYEeMbIM JIMYHOCTHBIM, METANPEAMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B POPMUPOBAHUHM OCHOBHBIX BUJIOB yU4€OHO-
MO3HABATEIBHOM JIEATENLHOCTH OOYYaloIMUXCS [0 OCBOEHUIO COJEP’KaHUS
OMOJIOTMYECKOro 00pa30BaHMs HAa YPOBHE CPEIHEr0 00111ero 00pa3oBaHus.

VYuebnsiit mpenmer «buosnorus» Ha ypoBHE CpeaHEro o0Iiero oopa3oBaHUs
3aBepiaeT OUOIOrnueckoe 00pa3oBaHUe B IIKOJIE M OPUEHTUPOBAH HA PACITUPEHHE
U YIIIyOJIeHHEe 3HaHUM 00yJaromuxcsl 0 )KUBOU MPUPOJE, OCHOBAX MOJEKYJISPHON U



KJIETOYHOW OMOJIOTUH, SMOPUOIOTUU U OMOJIOTMU PA3BUTHSI, TEHETUKH, CEIEKIINH,
OMOTEXHOJIOTUH, FBOIOIMOHHOIO YUEHHS U KOJIOTUH.

N3yuenune yuyeOHOro mnpeamera «buonorus» Ha YriayOJEeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOIIUXCS K IOCJEAYIOIIEMY MOITYYEHUIO
OMoONOruYeckoro  oOpa3oBaHMsi B By3aX W OpraHU3alMsIX  CPEIHETO
npodeccuoHanbHOro 0opazoBanusi. OCHOBY €ro COAEpPaHUs COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX MPU U3YYEHUH  OO0yYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3/AeOB OMOJOTMU HAa YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kjmaccax 3TH 3HaHUS MONYy4YarOT pa3ButHe. Tak,
pacliupeHbl W yriayOieHbl OWOJIOTHYECKHE 3HAaHUS O PACTCHUSAX, MXKUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOTHUTENILHO BKJIFOUEHbI OMOJIOTUYECKUE CBEJICHUSI PUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHUPBI ISl MOCIEAYIOLIErO
BbIOOpa mpodeccun. Bo3moxkHa Takke WHTErpanus OMOJIOTMYECKUX 3HAHUN C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOTYYEHHBIMH OOYYAIONIUMUCS TpPH H3yYCHHUH
bu3uKu, XUMUM, reorpapuu U MaTEMATUKH.

CrtpykTypa mnporpamMmbl 1o ydeOHOMY mpeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA MOAXOAbl K HW3YYEHUIO OHOJOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, 3BOJIOLUHA OPraHUYECKOr0 MUPa Ha 3eMIie,
COXpaHeHUs1 OMOJIOrnYecKoro pazHoodpasus mianeTsl. Tak, B 10 kiacce uzydarorces
OCHOBBI MOJICKYJIIPHOH W KJIETOYHOM OMOJOTUM, SMOPHOJOTHM U OHOJOTUU
pa3BUTHSI, TEHETUKU M CEJEKUHUHU, OMOTEXHOJOIMH U CUHTETHYECKOW OHMOJIOruH,
aKTyaJM3UupPYIOTCS 3HaHUSA OOydJaroluXcs MO OOTaHHKE, 300JIOTMH, aHATOMUH,
¢uznonorumn venoBeka. B 11 kimacce u3yyaroTcsi 3BOJIIOLIMOHHOE Y4€HHE, OCHOBBI
9KOJIOTHH U YYeHHE 0 buocdepe.

VYuebnsiii npeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4JaroMMUMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJIEH, TPUHIIUIIOB U MPABUIL,
JeXKaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOrooOpa3ud MU OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIMYJISLNH,
OMOIIEHO03a, SKOCUCTEMBI, O BBIIAIOIIUXCA HAYYHBIX TOCTHKEHHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTHH, IPUKJIAJAHBIX aClleKTaX OMOJOrnYecKuX 3HaHui. Jliis
pa3BUTHUS W TOJJEP)KaHUS HHTEpeca oO0ydJaromuxcsi K OWOJOrMu Hapsaay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOrO Marepuaja B COACPKAHUM MPOrpaMMBbl
1o OMOJIOTMHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS M PA3BUTHS
TOW WM UHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3aPYOSKHBIX YUEHBIX
B pPELICHHE BaKHEHIINX OMOJIOIrMUECKUX U SKOJIOIMUECKUX MpoOsIeMm.

Lenp n3yuenus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE —
OBJIQJICHUE  OOYyYaIOIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM



OpraHM3allMy JKUBBIX CHUCTEM pa3HOrO pPaHra H NPUOOPETEHHE YMEHHM
MCIIOJIb30BaTh 3TU 3HAHUSA B (DOPMHUPOBAHMU MHTEpPECa K ONpPEAEIEHHOW 001acTH
OpoeCCUOHANBHON JEeATENbHOCTH, CBA3AaHHOM € OWOJOrMEW, WIH K BBIOOpY
y4eOHOr0 3aBEICHUS JIsl TPOJIOJKEHHST OMOJIOTHYECKOT0 00pa30BaHMUs.

JoctmxkeHnne 1LenM u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
yrayOaE€HHOM YpOBHE 00ECIIEUMBAETCS PEILICHUEM CIEAYIOMIMX 3a/1ay:

OCBOCHHE OOYYalOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IPaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHHM, MHOTO00pa3ud MU OCOOCHHOCTSAX OHOJIOTMYCCKHX CHCTeM (KJIeTKa,
OpraHu3M, MONyJisilus, B, OMOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPBITHIX
Y COBPEMEHHBIX UCCIICOBAaHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOYYaromMXCsi C METOJaMU TO3HAHUS KUBOM TNPHUPOIBL:
UCCIIEIOBATEIbCKUMHU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISpHOU W
KJICTOYHON OMOJIOTHH, SMOPUOIOTUN U OMOJIOTUN Pa3BUTHS, TEHETUKHU U CENIEKIINH,
OMOTEXHOJIOTUM W CHUHTETUYECKOM OWOJIOTMH, TMAaJCOHTOJIOTUH, HKOJIOTHH);
METOJIaMH  CaMOCTOSITEJIbBHOTO TPOBEACHHUS OHOJOTMYECKUX HCCIIECIOBaHUN B
nabopatopui W B mOpupoae (HaOMIoJeHWEe, U3MEpPEHUEe, SKCIEPUMEHT,
MO/JICIIUPOBAHHUE);

OBJIAZICHUE OOYYAIOIIMMHUCS YMEHHSIMHU: CaMOCTOSITEIbHO  HaXOJWTh,
aHAJIM3UPOBATh U MCIIOJIb30BATh OMOJOTMYECKYI0 HMH(OPMAINIO; MOJIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTHE W CHUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHMOJOTMU M  COLMAIbHO-JKOHOMUYECKMMH U  HKOJIOTMYECKUMU
npobjieMaMH YeJIOBEYEeCTBA; OLIEHWBATh MOCIEACTBUS CBOCH NEATENBHOCTU IIO
OTHOIIIGHUIO K OKPYXKaIoIIe MNpUpPOAHONU cpejae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBI0  OKPYKAIOIIUX  JIFOJIeH; OOOCHOBBIBAaTH U COOJIIOJIaTh  MEpPHI
npoUIakTUKU UHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJE U
oOecrieyeHusi 6€30MaCHOCTH COOCTBEHHOM JKM3HENEATENHbHOCTH B UPE3BbIUAMHBIX
CUTyalUsIX INPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa;  XapaKTepU30BaTh
COBPEMEHHbBIEC HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y 00YJaIOIINXCS MHTEUIEKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEH B
polecce 3HAKOMCTBA C  BBIAAIOUIUMUCA OTKPBITUSIMA UM COBPEMEHHBIMU
UCCIIEIOBAaHUSAMHN B OHOJIOTHMH, PEUIAEMBIMU €10 MpoOJeMaMM, METOI0JIOTHeH
OMOJIOTMYECKOT0 UCCIIEI0BAHHUS, IPOBEACHUS SKCIIEPUMEHTANBHBIX UCCIIEI0OBAHUM,
peleHuss OMOJIOTMYECKUX 3a/ay, MOJAEIUPOBAHUS OUOJOTMYECKUX OOBEKTOB U
MPOLIECCOB;

BOCIIUTaHUE y O0y4YaroLUXCs IEHHOCTHOTO OTHOILIEHUS K >KMBOW MPUPOJE B
LIEJIOM U K OTJIEbHBIM €€ 00beKTaM U SIBJICHUSAM; (POPMUPOBAHKE IKOJIOTUUECKOH,



TeHETHYECKOM TPaMOTHOCTH, 00IIIeH KYIbTYphI TOBEJACHUS B IPUPOJIC; UHTCTPAIHH
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuoOpeTeHne  OOy4aloIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAJIHLHOM
MIPUPOIOIIOIB30BAaHNH (COOITIOICHHUE TIPABHII TIOBEICHHUS B IPUPO/IC, OXPaHbI BUJIOB,
dKOCHCTEeM, Ouocdepsl), COXPaHCHHUH COOCTBEHHOTO 3J0POBbS W  3JIOPOBBS
OKpY)KalIUX  Jrojaed  (coOmoneHuss Mep NpoPUIaKTUKU — 3a00JIeBaHUH,
obecrieueHre OC30MACHOCTH JKU3HEACATCILHOCTH B YPE3BBIYAWHBIX CHUTYAIHSIX
OPUPOMHOTO W  TEXHOTEHHOTO XapakKTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUI B TOBCETHEBHOM JKU3HU;

CO3MIaHM€  YCJOBHM  JJi1  OCO3HAHHOTO  BbIOOpa  00YyYarOIIMMUCS
VHIUBUIYAIbHOU o0pa3oBaTeIbHOM TPaeKTOpUH, CIOCOOCTBYIOIIEH
nocieaywieMy mnpodecCuoHaIbHOMY CaMOOIPEIEIEHNUI0, B COOTBETCTBUU C
WHMBHUTyaJIbHBIMU WHTEPECAMU U TOTPEOHOCTSIMH PETHOHA.

OO6111ee YMCI0 YacoB, OTBEJEHHBIX HAa U3y4yE€HUE OMOJIOTMH Ha YIITyOJIEHHOM
YpOBHE cpeqHero oduiero oopazoBanusi, cocrapisieT 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hegemo), B 11 kimacce — 102 gaca (3 yaca B HEJEIO).

OT60p opraHu3allMOHHBIX (POPM, METOJOB U CPEACTB OOY4YEHUS OUOIOTHU
OCYIIECTBIISIETCSI C y4ETOM Creuu(UKu €ro CoAep)KaHusl W HaIPaBICHHOCTH Ha
IPOJODKEHUE  OUOJIOTMYECKOT0 00pa3oBaHUsi B OpPraHU3alUsIX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTebHBIM YCIOBUEM MPU O0YUCHUHN OMOJIOTUM Ha YIIIYyOJIEHHOM YPOBHE
SBIIICTCS TIPOBEJCHUE JTa0OpaTOPHBIX M TMpakTHUecKuX pador. Takke ydacTue
OOyJarOIMXCs B BBITOJTHCHUM TMPOSKTHBIX W YU4€OHO-MCCIIEIOBATEILCKIX PadoT,
TEMaTHKa KOTOPBIX OMPEIEISETCS yYUTEIEM Ha OCHOBE MMEIOIINXCS MaTePHATbHO -
TEXHHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIIOBUH.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

ConepxaHue TporpaMMbl, BBIJAEICHHOE KYpCuU8oM, HE BXOJUT B IPOBEPKY
rocyaapcTBeHHoU utorooit arrecranuu (I'MA).

Tema 1. buosiorust Kak HayKa

CoBpeMeHHasi OMONOTUs — KOMILIEKCHasT Hayka. KpaTkas ucTtopus pa3BUTHS
Ouosornu.  buojornueckue HaykM M W3y4aeMble HUMH  MPOOJIEMBI.
dyHIaMEHTalbHbIE, TPUKIAJHBIE W TIOUCKOBBIE HAY4YHbIE HCCIEAOBAaHUS B
OuoJsioruu.

3HaueHne OMoJoruu B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kaptuHbl mupa. [Ipodeccun, cBs3zaHHble ¢ Ouosnoruei. 3HauyeHUe OHMOJOTHU B
MPAKTUYECKON JIEATENbHOCTH YEJIOBEKAa: MEAMUIMHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCcTpanumn

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y.
I'apsen, I'. Mennens, B. 1. Bepnanckuu, U. I1. IlaBnos, 1. 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecorckuit, JIxx. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabmuupel U cxembl: «CBA3b OMOJOTMU C JAPYrMMHU Haykamu», «Cucrema
OMOJIOTHYECKUX HAYKY.

Tema 2. 7KuBble cucTEeMBbI U X U3y4YeHHE

JKuBble cucTeMbl Kak TMpeaMer u3ydeHus Owmojiorun. CBOHCTBA IKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTAaBa, JHWCKPETHOCTb W LEJIOCTHOCTb,
CIOXXHOCTh M YHOPSIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPraHu3aIus,
CaMOBOCIIPOU3BEJCHHE, PA3IPAKUMOCTb, U3MEHYMBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHv3alvy KUBBIX CHCTEM: MOJEKYJSIPHbIA, KJIETOYHBIN,
TKAHEBBIH, OpraHUu3MEHHBIN, MOIYJISILUOHHO -BUI0BOM, AKOCHCTEMHBIN
(OmoreonieHoTHYeCKUii), Ouochepusiif. IIporecchl, MpoucxoAsiuIe B KHUBBIX
cucreMax. OCHOBHbIE MNpuU3HAKM KUBOro. JKu3Hb Kak (opma CyliecTBOBaHUS
Marepuu. Hayku, n3ydaromine ;kuBble CUCTEMBI Ha PA3HBIX YPOBHSIX OpraHU3aLINH.

N3ydeHnne XuBBIX cHCTeM. MeToabl Ouosornueckoil Hayku. HaOmronmeHwue,
W3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATHU3alMs, MeTaaHanu3. lloHaTue o 3aBucUMON u
HE3aBUCHUMOW IlepeMeHHOU. I[lmanupoBanue »skcriepumenTta. IloctaHoBka U
npoBepka rumnote3. HyneBas rumnote3a. [loHsTre BBIOOPKH M €€ JTOCTOBEPHOCTD.
Pa3dbpoc B Ouosmornueckux pAaHHbIX. OIIEHKa JOCTOBEPHOCTU MOJYYEHHBIX
pe3ynbTatoB. IIpuuMHBI HCKaXEHUsS PE3YJbTATOB JKcriepuMeHTa. lloHsTHe
CTaTUCTUYECKOrO TECTA.

JemoHcTpanuu



Tabmumer 1 cxembl: «OCHOBHBIE TIpH3HAKH JKU3HW», «buonorndeckue
cucrteMbl», «CBOMCTBA JKMBOM Marepum», «YPOBHM OpraHHU3alUHA KUBOU
npupoae», «CTpoeHuE >KUBOTHOM KIETKW», «TkaHM >KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusMay, «buoreouenos», «buocdepar», «Metoasl
U3YUYCHUS )KUBOU MIPUPOABD.

O6opynoBanue: 1abopaTropHOe 000pyAO0BaHUE JJIsl MPOBEICHUS HAOIIOACHUH,
U3MEPEHUH, DKCIIEPUMEHTOB.

IIpakTtuyeckas padora «lcnonb3oBaHUE pa3IUYHBIX METOAOB IpU
V3YUYECHUU JKUBBIX CUCTEM.

Tema 3. buosiorus Kjierku

Knerka — cTpykTypHO-QYHKIIMOHATbHA e€auHUIIA KuBoro. Mcropus
oTKphITHs KJIeTKH. PaboThl P. I'yka, A. Jleenryka. Knerounas teopus (T. 11IBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOKEHHUSI COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metoasl  MOJEKYJSIPpHOM M KJIETOYHOM  OWOJIOTMU:  MHKPOCKOMUS,
xpomatorpadusi, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, auddepeHnaIbLHOE
HEHTPU(PYTUPOBAHHUE, KYJIbTUBUPOBAHHE KJIETOK. M3yuenue guKrcuposanHvix
K1emokK. DIEKTpOHHass MUKpockonusi. Koughokanvnas mukpockonus. Bumanvhoe
(npusicusHenHoe) uzyuenue Kiemox.

JleMOHCcTpanuu

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

Tabmuupbl U cxembl: «CBETOBON MHUKPOCKOID, «IIEKTPOHHBI MHUKPOCKOID,
«HcTopust pa3BUTHSI METOA0B MUKPOCKOITHIY.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHBIX,
KUBOTHBIX M OAKTEPUATTLHBIX KIIETOK.

IlpakTuyeckas padora «l3ydeHue MeETOAOB KJIETOYHOM OUOJIOTUU
(xpomatorpadus, snekTpodopes3, auddepeHUATILHOE LEHTpUyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi OpraHn3anms KJIeTKH

XUMHYECKUN COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u €€ ponb kKak pacTBOPUTEINS, pEAr€HTa, YIaCTUE B CTPYKTYPUPOBAHUH KIIETKH,
TEIIOPETYISIIUU. MUuHepanbHbIe BElllecTBa KJIETKU, UX OUoiorudyeckas poib. Poib
KaTUOHOB Y aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buonorndeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OeiakoBoW Mosiekysbl. [lepBuuHas
CTpyKTypa Oenka, MenTHaHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEPTUUHAS
cTpyktypbl. Jlenarypauus. CsoiictBa OenkoB. Kmaccudukamuss — Oenkos.
buonornueckue pynkuun 0enkoB. lpuonwi.



VYrneBoasl. MoHOCaxapuabl, [UCaxapuIbl, OJUTOCAXAPUIbl U MOTUCAXAPUIBI.
O0mmii mmaH cTpoeHus U (U3UKO-XMMHYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunueckue GyHKIMHU YTrIIEeBOJOB.

Jlunuael. I'mapodunsHo-ruapodoOHBIE cBOMicTBA. Kitaccudukanus unuios.
Tpurmuuepunsl, (ochomunuasl, BOCKU, cTepouasl. buomornueckue QyHKIIUU
aunuaoB. O0uMe cBoiicTBa OMOIOTHYECKUX MEMOPAH — TEKYYeCTh, CIIOCOOHOCTh K
CaM03aMbIKaHUIO, MOTYIPOHHUIIAEMOCTb.

Hyxnennosie kuciotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpr. [punnun kommiementapHocTu. IlpaBuno UYapradda. Ctpykrypa
JIHK — nBoitnas criupanb. MectoHaxoxaenue u ouonornueckue Gynakmuun JTHK.
Bunel PHK. ®yukunu PHK B kietke.

Ctpoenne mosekynsl AT®D. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornyeckue pynkunn AT®. BoccranoBneHHbIE TEPEHOCUNKH, UX (DYHKIUH B
KIetTke. [pyeue nykneozuompughocghamol (HT®). Cexsenupoanue JJHK. Memoowv
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoyiorusi: OMOXMMHUYECKUE U OMO(DU3NUECKUE HCCIICOBAHUS
cocTaBa UM MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyn. Mooenuposanue
CMpYKmMypsl U QYHKYUll OUOMONIEKY U ux komniekcos. Komnviomepnolui ousaiin u
Op2anHUuyecKull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JleMOHCcTpanuu

[Toprpetsr: JI. [omunr, x. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankinun, O.
Conrep, C. Ilpy3unep.

Hunarpammel: «PacnpeneneHne XuMUYeCKUX 3JIEMEHTOB B HEKUBOU MPUPOEN,
«Pacnpenenenre XUuMHUYECKHUX 3JIEMEHTOB B )KUBOM TIPUPOJIE.

Tabmuuer u cxembl: «llepuonuueckas Tabiulia XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOAbl», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbD», «CTpoeHHe MOJIEKYJ
yraeBoJaOB», «CTpoeHue MOJEKya JUnuaoB», «HyKIEMHOBBIE KHUCIOTBDY,
«Ctpoenune Monekysbl ATO».

O6opynoBaHue: XMMUYECKas 1Mocyia 1 000pya0oBaHuUE.

JladopaTopHasa padora «OOHapyXeHHE OCITKOB C TIOMOIIBI0 KAaYECTBEHHBIX
pEAKLIUI.

JlaGopaTopHas padora «lcciienoBaHNE HYKJIEMHOBBIX KUCIIOT, BBIIEIEHHBIX
Y3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n pyHKIMH KICTKH

Tunsl KJIETOK: HJyKapuoTHYecKass M mpokapuornueckas. CTpPYyKTYpHO-
G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapruoTuieckor KieTku. Kinerounas creHka OakTepuil U apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpOoHON U aBTOTPO(PHON MNPOKAPHOTHUECKHUX
KJIETOK. MeCTO U poJib IPOKAPHOT B OMOLIEHO3aX.

Crpoenue u G yHKIIMOHUPOBAHUE dyKapUOTUUECKOM KieTku. [Inasmaruueckas
MeMOpana (miasmanieMma). CTpykTypa mja3Matudeckod memOpanbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTUuyecKyto MeMOpaHny: naccuBHbIN (Auddy3ust, odmery€Hnas
muddy3us), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).
[TonynponuiiaeMmocts MeMOpanbl. PaboTa HaTpHii-KaqTueBoro Hacoca. DHAOIUTO3:
MUHOIIUTO3, (arouutos. Ik301uTo3. Knerounas crenka. Ctpykrypa u QyHKIUU
KJIETOYHOM CTEHKH PACTCHUI, TpUOOB.

[uromnazma. [utozons. [utockener. J{Brxenue nuroriasmbel. OpraHou bl
kJeTkd. OTHOMEMOpPaHHbIE OPraHOU bl KIETKU: dHAoIIa3mMaTudeckas cetb (I11C),
anmapaT [ompmku, JM30COMBI, HUX CTpoeHHe u (QyHkuuu. B3aummocBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKU. CTpoeHHE TpaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6enrkos ¢ IIIC. Cunte3 pacTBopuMbix OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanylIsipHBIi ) SHA0MIa3MATUYECKUM PETUKYITYM.
Cekperopnas ¢yukiusa anmapata [onbmxu. Moougurkayus 6erxkoe 6 annapame
Tonvoocu. Copmuposka 6enxkoe 6 annapame [onv0dcu. TpaHCHOPT BEIIECTB B
kieTke. Bakyonu pacturensHbiX KieTok. Knerounsiit cok. Typrop.

[loyaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  ILJIACTHJBI.
IIpoucxooicoenue mumoxonopuii u naacmud. Cumouozenes (K.C. Mepeckosckuil,
JI. Mapeynuc). Ctpoenue u (PyHKIIMM MUTOXOHIApUN u mactui. llepBuuHsie,
BTOPUYHBIE U CII0KHBIE MJIACTHIBI (POTOCUHTE3UPYIOLIUX FYKAPUOT. XJIOPOMIIACTHI,
XPOMOILIACTHI, JISMKOIIACTHI BBICIINX PACTCHUMU.

HememOpannbie opranounbl kieTku CTpoeHue M (YHKIUUM HEMEMOpPaHHBIX
OpPraHOWI0B KJIETKU. Pu6ocompbl. IIpomesicymounvie Qunamernmul.
MukpodunameHTel. Axkmunogvle Mukpoguiamenmol. MpIIEUHbIE  KIETKH.
AKmuHo8ble KOMNOHEHMbl HemblueuHblX Kiemok. Mukpotpyoouku. KierouHbrit
ueHtp. CTpoeHuWe U [BWKEHHE JKTYTUKOB U PpECHUYEK. MHUKpPOTpyOOUKH
nuTomiasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpouiameHmamu u
muxpompyboukamu. Momopnvie 6eaxu.

SAnpo. O6onouka siapa, XpOMaTHH, KaproIla3Ma, SIPBIINIKH, UX CTPOCHUE U
byukuuu. SnepHbiii OenkoBbI Marpukce. [IpocTpaHCTBEHHOE pacmoioKEeHUE
XpOMOCOM B HHTEp(azHOM szpe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL /JJuHamuka s0epHoU 000104KU 6 Mmumo3ze. HoepHvlil
mpancnopm.

Krnerounsle BimoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK dYKAPHUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpanun



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmupel u cxembl: «CTpoeHHE SYKapHOTHYECKON KieTkn», «CTpoeHue
XKUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTENbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUW, «S1po», «CTpoeHne MPpOKapuOTUYECKOU KIETKH.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENapaTrbl PacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOMpPENapaTbl 0aKTepUAIbHBIX KIJIETOK.

JlaboparopHass pabGora «/3yueHue CTpPOEHUS KJIETOK  Pa3IUYHBIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOU MEMOpaHBD».

JlaGopaTtopHas pabora «VccienoBaHue IUIa3MOJIM3a W JICTJIa3MOJIM3a B
PaCTUTEIBHBIX KIIETKaX».

IIpakTuyeckas padora «/3yyeHne IBUKEHUS HUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelleCTB U NMPeBPAallleHNE JHEPTUH B KJIETKe

AccUMIITATIHS ¥ JUCCUMUJISIIUS — IBE CTOPOHBI MeTabomm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOQPHBIM U TreTepoTpOodHbINA. YyacTue KHUCIOpoJa B OOMEHHBIX
mporeccax. JHepreruueckoe oOecrieyeHue KieTku: mpeBpamieHue ATD B
oOMeHHBIX Tpolieccax. DEepMEHTATUBHBIA XapakKTep peakiuil KIETOYHOIrO
Metabonuzma. DepMeHTBl, UX CTPOCHHUE, CBOMCTBA M MEXaHHU3M JICHCTBUS.
KodepmenTrl. Otnnuust GepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OCNKU-MHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DepMEHTAaTUBHBIX
peakiuil OT pa3IMYHBIX (DAKTOPOB.

IlepBUuHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KieTke. DOTOCUHTES.
AnokcueenHbll U oxcueeHHwlll pomocunmes y oaxmepuii. Ceemocoobuparouue
nUSMeHmMyvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpPOIUIACTOB B MPOIIECCE
dorocunTesa. CeroBas u TemHOBas pazbl. Pomoosixanue, Cs., Co. u CAM-munsi
¢domocunmesa. IIponykTuBHOCTb (hoTOCHHTE3a. BiusiHue pa3nnyHbix GakTopoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUEeHUE (POTOCUHTE3A.

XEeMOCHHTES. PaznooGpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUUIIUpYIOIIUEe OaKTEepUH, Kene300aKTepur, cepoOaKTEpUH, BOJOPOIHBIE
OaxkTepuu. 3HaYECHHE XEMOCHHTE3A.

AHa’poOHble opranu3mbl. Bujsl Opoxenus. [IpoaykTel OpokeHHS M HX
UCIIOJIb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YIUTENIN OOJIE3HEH.

AspoOHBIe OpraHU3MBI. OTansl DYHEPreTUYECKOr0 oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILETIIICHUE TIIFOKO3bI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHWE. POiab MUTOXOHApHUM B
nporeccax ouonorudeckoro okuciaeHus. Lukmnyeckue peakuun. OKUCIUTENBHOE
dbochopuupoBanue. Iuepeus memoparnHo2o epaduernma npomonos. Cunmesz ATD:



paboma npomounnou ATD-cunmaszwi. IlpenmymiectBa a’poOHOTO Tyt OOMEHA
BEIIECTB Mepe]l aHadPOOHBIM. D(HPEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JlemoHcTpanuun

[Hoprpersr: [Ixk. IIpuctmu, K. A. Tumunpsses, C. H. Bunorpaackui, B. A.
Onrensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuupbl U cxeMbl: «DOTOCUHTE3Y», «DHEPreTUUECKU 00MeH», «bruocunTe3
oenkay, «Ctpoenue dhepMeHTay, « XeMOCHHTE3.

O6opynoBaHue: CBETOBOW MHUKPOCKOM, OOOPYIOBAaHHE ISl MPUTOTOBIICHMUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTopHasn pabora «3yuenne kKaTaTuTHIeCKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTaiaasbl)y.

JlabopaTtopHas padora «/3ydyeHue ¢GEepMEHTATUBHOTO paCHIETUICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTEIIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopHass padora «CpaBHeHue mpolieccoB (GOTOCHHTE3a H
XEMOCHHTE3a.

JladopaTopHas padora «CpaBHEHHE MMPOLIECCOB OPOKEHUS U JIBIXaHUSD.

Tema 7. Hacsencrennass ”HQpOpMANUa U peanu3anus €€ B KJIeTKe

Peakuun matpudHoro cuHtesa. [IpUHITUIT KOMIUIEMEHTAPHOCTH B PEaKIMSIX
MaTPUYHOIO CMHTe3a. Peanuzainus HacnencTBeHHON mHdopMaiuu. [ 'eHeTuyeckuit
KOI, ero cmoucrBa. Tpanckpunuusa — MarpuuHbld cuHTe3 PHK. IlpuHummnsr
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KoawpoBanue amunHokucior. Poms pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmaeneHuss o cmpoenuu 2eHos. OpraHuzanusi TeHoMa y
MPOKAPUOT U AYKApUOT. Perymnsuusi akTUBHOCTU T€HOB y MpokapuoT. ['mmoresa
onepona (®. XKako0O, XK. Mano). Monexynsipnvle mexaHuzmvl IKCNPECCuu 2eHO8
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsuusi 0OMEHHbBIX
nporueccoB B kieTke. Kierounslit romeocTas.

Bupycsl — HeksieTouHbIle (OPMBI KU3HU U OOJUTaTHBIC Tapa3uThl. CTpoeHHE
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHenHwvill Yuki
JHK-cooepoicawux supycos, PHK-cooepocawux eupycos, baxmepuogpazos.
Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

Bupycubie 3a0oneBanus 4esnoBeka, ;kuBoTHbIX, pactenuid. CITN, COVID-19,
COLIMAIbHBIE U MEULIMHCKHUE TPOOIEMBI.

buoungopmamuxa: uumeepayus u ananuz dorvuux maccueos («bigdatay)
CMPYKMYPHLIX OUuono2cudeckux oanuvix. Hanomexnonozauu 6 ouonozuu u meouyume.
lIpoepammupyemvle pynkyuu 6eakos. Cnocodwvt 00cmasKu 1ekapcms.



JleMOHCcTpanuu

[Hoptpersr: H. K. Konbnos, /1. 1. IBaHOBCKUI.

Tabmuupl 1 cxeMbl: «buocunTe3 6enka», «['eHeTnueckuid Koay, «Bupycey,
«bakrepuodarn».

IIpakTuyeckas padora «Co3aHue MOJEIIA BUPYCay.

Tema 8. /Ku3HeHHBIN UK KICTKH

Knerounslii 1muki, ero mnepuoisl u peryisanus. Wutepdasza u MHTO3.
OcoOeHHOCTH MpOLECcCOB, MpoTeKawmux B HHTepdaze. IlogroroBka KiIeTku K
nenenuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHM),  CHUHTETHYECKUH U
NOCTCUHTETUYECKUN (IPEMUTOTUYECKUI) TIEpUOJIbl UHTEP(a3bl.

Marpuunbii cunre3 JJHK — perumkanums. Ilpuanuner permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJIyKOHCEPBAaTUBHBI  CUHTE3, aAHTUIIAPAIIIEIBHOCTD.
Mexanusm perumkanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Ternomepsl u

TejaoMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIll. JIUMJIOWAHBIA W
rariouHbel  Habopel xpomocoM. ['omonormynbsie xpomocombl. [lomoBbie
XPOMOCOMBI.

[enenue kietku — MuTo3. CTaguy MUTO3a U MIPOUCXOAIINE B HUX MTPOLIECCHI.
Tunel muto3a. Kaprokunes u nuToKknHE3. brosornueckoe 3HaueHne MATO34.

Perynsinuss MUTOTHYECKOrO IMKIA KIETKU. [Iporpammmupyemasi KieTo4Has
ruoesb — anomnTo3.

Krnerounoe simpo, XpomMocoMmbl, (DyHKIMOHAIbHAasi TeHOMHKA. MexaHuzmwl
npoaugpepayuu, ougpgepenyuposku, cmapenus u eubenu xiemox. «lLlugposas
KiemKa» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanun

Tabmuupl U cxembl: «KU3HEHHBIM LMK KIETKH», «Muroszyn, «CTpoeHue
xpomocomy, «Pemnukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenapaThl: «MHUTO3 B KJIETKax
KOPEILKA JTyKay.

JlaGopaTtopnas  pabora  «M3yueHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpENnapaTax».

JladopaTopHas padora «Habmronenre MuTo3a B KJIETKaX KOHYAKA KOPEITKa
Jyka (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3MBI.

Oco0EHHOCTH CTPOEHUS U KUZHEACATEIHHOCTHA OJTHOKIJIETOUHBIX OPTraHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKIETOUYHBIC BOJIOPOCIH, APYTHE
npotuctsl. KoloHManbHbIE OpraHu3MBbl.



B3anMocCBsA3p 4YacTe MHOTOKJIETOYHOTO OpraHus3ma. TkKaHuW, Oprasel H
cucreMbl opraHoB. OpraHusm Kak eInHoe 1einoe. ['omeocras.

Txanu pactenuil. Tunsl pacTUTENBbHBIX TKaHEW: 00pa3oBaTebHas, IOKPOBHA,
MPOBOASAIIAs, OCHOBHAas, MexaHudyeckas. OCOOEHHOCTH CTpOeHHUs, (PYHKUHA H
PACIIOJIOKEHHS TKAHEW B OpraHax pacTECHUM.

TkaHM XKMBOTHBIX M YEJIOBEKA. [HIIBI KMBOTHBIX TKAHEH: dMUTENHAJIbHAS,
COCIMHUTENIbHAS, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QyHKUMI U
PACIIOJIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbBIE M T€HEpaTUBHBIE OpraHbel pacteHud. Opransl U
CHUCTEMBI OPraHOB KMUBOTHBIX U 4enoBeKa. DyHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa Ttena oprann3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX H
MHOT'OKJIETOYHBIX )KUBOTHBIX. Hapy»HbIi 1 BHyTpeHHH ckeneT. CTPOCHHE U TUTIbI
COCIMHEHUS KOCTEM.

JIBr>keHue  OpraHu3MoB.  JIBM)KEHHME  OJHOKJIETOYHBIX  OPraHHU3MOB:
aME0OUTHOE, KT'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PAaCTECHUM:
TPONM3Mbl M HACTUU. J[BUKEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKa:
MblleyHas cucreMa. Peduiekc. CkeneTHbie MBIIIIBI U UX padoTa.

IIntanne oprann3MoB. [lormonieHne Boabl, yrIEKUCIOro ra3a U MUHEPAIbHBIX
BelleCTB  pacreHusAmu.  [luranue  KUBOTHBIX.  BHYTpHUIOIOCTHOE M
BHYTPHUKJIIETOYHOE nuuieBapeHne. [IuTaHue mO3BOHOYHBIX >KMBOTHBIX. OTHensl
NUIIEBAPUTEIBLHOrO0 Tpakra. [IumesapurenpHble xene3pl. lIumeBapurenbHast
CHUCTEMA YEJIOBEKA.

Jprxanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHOe npixanue. /[prxarenbHast IOBEPXHOCTD.
XKabepHoe u nérouHoe AbixaHue. JprxaHne MO3BOHOUYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JETKMX IM03BOHOYHBIX KUBOTHBIX.
JIpIxatenpHass cuUcTeMa 4YeloBeKa. MexaHu3M BEHTWISIUMHA JETKUX Yy MTHL U
MmiekonuTaronmx. Perynsauus npixanus. J{prxarenbHble 00bEMBI.

Tpa"crmopr BEWECTB Y OpPraHW3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopr BemectB y KUBOTHbIX. KpoBeHocHass cucteMa HW €€ OpraHbl.
KpoBeHocHast cucreMa TIO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru KpoBooOpaieHus. IBOIIOIUOHHBIC
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI TTO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua U €€ perysius.

Beinenenue y opranu3moB. BeiiesieHue y pacteHuid. Bolnenenue y ;)kuBOTHBIX.
Cokparurenbabple  Bakyoinu. Opranbel BbiacneHuss. @OwibTpanus, Ccekpenus u
o0paTHOE BCaChIBAHHME KaK MEXaHU3Mbl pabOThl OpPraHoB BblaeneHUs. CBs3b
IIOJIOCTH TeJla C KPOBEHOCHOM M BBIIACIUTEIBHOW CcHUCTEMaMu. Brinenenue y



MO3BOHOYHBIX KUBOTHBIX U denoBeka. [louku. CtpoeHue u (QPyHKIHMOHUPOBAHHE
He(dpoHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammra y OpraHu3MoB. 3aluTa Yy OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OaxKTepHil M LUCTHI MPOCTENIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX pacTeHuid. Kyrukya.
CpencTBa MacCMBHOM M XUMHUYECKOM 3aIUThI. @UTOHIMUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M WX TNPOU3BOJHBIE.
3ammTa opraHnu3Ma ot OosesHeil. MIMMyHHasi cuctema denoBeka. KileTouHbIM U
TYMOPAJIbHBIA HUMMYHHUTET. BpoXn€HHbIH W NpUOOpeTEHHBIN crenuduueckuit
UMMYHUTET. Teopusi KJIOHabHO-celeKTuBHOro ummynutera (I1. Dpnux, @. M.
bepuer, C. Tonerapa). BocnanurenbHble OTBETHI OpraHu3MoOB. Poiib BpOKIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Pazgpaxxumocts u  perymsaums |y  OpranusMoB. PazgpaxumMocts y
OJTHOKJIETOYHBIX OPraHu3MoOB. Takcucel. Pa3apaxumocTs U peryisinus y paCTeHUM.
PocroBele BellecTBa U X 3HAYCHHE.

HepBHas cuctema u peduekTopHas peryisiuus y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTJEIbl. DBOJIOLIUOHHOE YCIOXKHEHHUE CTPOECHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc wu
pednekTopHas nyra. be3yciioBHbIe U YCIOBHBIE pe(IEKCHI.

I'ymopanbHas peryisnus U dHAOKPUHHAsA CHUCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenessl 3HIOKPUHHOM CHCTEMBI M X TOPMOHBI. J[eficTBHE TOpMOHOB. B3auMOCBs3b
HEPBHOMW U SHIOKPUHHOU cucTeM. [ mmoranamo-runodusapHas cucrema.

JleMOHCcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuubr 1 cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepum», «lIpocreimmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CucteMbl  OpraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cucreMbl», «CTpoeHHE CTeOs»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKENET 4YeOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHOoCHass cucreMa», «J/lpIxarenpHas
cucreMa», «HepBHas  cucrema», «Koxka», «Mpleunas  cucreMay,
«BplenuTenbHas cucteMa», «OHIOKpUHHAs cHcTeMa», «CTpOEHHE MBIIILBY,
«mmyHnuTeT»,  «KumeyHononoctHele», «CxemMa  NUTaHUS  PACTEHUN,
«KpoBEeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THAPHDY,
«CtpoeHue 1uiaHapun», «BHYTpEHHEE CTpOEHUE HOKIEBOro uepss», «HepBHas
cucreMa pbeiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecMblkaromuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKonuTaronmx», «HepBHas cuctema uenoseka», «Peduexcy.

ObopynoBaHue: CBETOBOM MHKPOCKOM, MHUKPOIIPENapaTrbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKpOIIpENapaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIHH



HAaCEKOMBIX, UIJIOKOXKUX, KUBBIE AK3EMIUIAPbl KOMHATHBIX pPACTEHUM, repOapuu
pacTeHUl pa3HBIX OTJENOB, BJIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUJICKIIUU OCECMO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEeJIOBEKa,
000Opy0BaHKE JIs IEMOHCTPALIMHU TOYBEHHOTO U BO3AYIIHOI'O MUTAHUS PACTCHUM,
pacieryieHus Kpaxmaia u 0elKoB 1o iecTBueM (epMEeHTOB, 000OPYI0BaHUE JIJIS
JIEMOHCTpPAIIMU OIbBITOB MO U3MEPECHUIO )KU3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JbIXaTebHBIX IBUKEHUM, MOJIESIM TOJIOBHOT'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yyeHue TKaHEH paCTEHUI».

JlabGoparopHas padora «/3yuyeHue TKaHel >KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHrne opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. PazmHoKeHne U pa3BUTHE OPraHU3MOB

@dopmbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrosnioe (BKJIOYash BEr€TaTUBHOE) U
moyioBoe. Buabl  Oecrmonoro  pa3MHOXKEHHWS: TOYKOBAHHWE,  CIIOPYIISITHS,
(dbparMeHTanus, KIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. llonoBbie kineTku, win ramersl. Meho3. Craguu
Mmeiio3a. [loBeaenue xpomocoMm B merose. Kpoccunrosep. buonorndeckuid CMbIC
Mel03a M TMOJOBOro mpouecca. MelWo3 M €ro MecTO B JKA3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzaponsiiieBoe pazButue. ['ameTorenes y ;kMBOTHBIX. [[0710BBIE KEIE3bI.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KiIETOK. CriepmaTtoreHes u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre U AMOpPHOHAJIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUTOJIOTBOPEHMS: HApYKHOEe, BHyTpeHHee. [lapTrenorenes.

NuanBuayansHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
0 pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha U3 21ABHBIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenoe u mooderu mopghocenesa. Cramun >MOpHOreHe3a
KUBOTHBIX (Ha npumepe Jarymku). Jpobnenuwe. Tunbsl  apoOieHHs.
Jlemepmunuposannoe u HedepMuHupoeanHoe Opobnenue. bnacmyna, munsi
onacmyn. OCOOCHHOCTH APOOJICHUS MIIEKOMUTAIONMNX. 3apOABIIIEBhIC JIUCTKH
(racTpymsinusi). 3aKiajKa OpraHoB U TKaHEH U3 3apObIIIEBbIX JIUCTKOB. B3aumHoe
BIMSHUE YacTed pa3BUBAIOLIErocs 3apoipllia (3MOpUOHANbHAS WHIYKLUA).
3akimagka IUIAaHAa CTPOEHUsI JKMBOTHOTO KakK  pe3yJIbTaT HUEpPapXUUECKUX
B3aMMOJICHCTBUI TEHOB. BiusHue Ha 5>MOpHOHATILHOE pPa3BUTHE Pa3IUUYHBIX
(bhaKkTOpOB OKpYKaroIIEh Cpebl.

Poct u pasButue xuBoTHBIX. [locTamMOpuonHanbubii nepuon. Ilpsmoe u
HempsMoe pa3BuTue. PaszButue ¢ wmeraMopdo3oM Yy O€CNO3BOHOUHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHolornueckoe 3Hay€HHE MPSMOrO0 W HEMPSMOIo
pa3BUTHS, UX PACHPOCTPAHEHHE B MpUpone. TUIbl pocTa >KUBOTHBIX. PaKTOPHI
PEryJsiiuM POCTA )KMBOTHBIX U yeioBeka. CTaauu MoCTIMOPUOHATILHOTO Pa3BUTHS



y )KUBOTHBIX U yenoBeka. [leproibl oHTOreHes3a yenopeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

Pasmuoxxenue u pazButue pacteHuil. ['amerodpur u crnopodut. Meio3z B
KU3HEHHOM IMKIIe pacTeHuid. OO0pa3oBaHue CoOp B Mpoiiecce Meito3a. ['ameTorenes
y pacteHuid. OnjaoI0TBOPEHUE U Pa3BUTHE PACTUTEIIbHBIX OPraHU3MOB. [[BoliHOE
OIUIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMECHHU.

MexaHu3MBbl pEeryisiiiii OHTOT€HE3a Y PACTEHUMN U JKUBOTHBIX.

JemoHcTpanuu

[Toprpersr: C. I'. HaBamus, X. [lneman.

Tabmuupl 1 cxembl: «BererarnBHoe pa3sMHOXeHHE», «Tumbl Oecrmoaoro
pa3MHOXEHUS», «Pa3MHOXEHUE XJIaMHUIOMOHAAb», «Pa3MHOXEHHUE 3BIJICHBD,
«Pa3MHOXeHue TUApb, «Mehos», «XpomocoMbl», «I'amerorenes», «CtpoeHue
SUIEKJIETKU U crepMmaro3ouna», «OCHOBHBIE CTaiuM OHTOreHesza», «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3BuThe Maickoro xyka», «Pa3zButue capaHum»,
«Pa3zButne marymku», «/IBOMHOE OIIONOTBOPEHHUE Yy LBETKOBBIX PACTECHUN»,
«CTpoeHue ceMsiH OJTHOIOJIbHBIX U ABYAOJBHBIX PACTCHHI», « KU3HEHHBIA LUK
MOPCKOM KammycTbl», «KU3HEHHBIN LUK MXa», « KU3HEHHBIA [IUKJ TAlOPOTHUKA,
«OKV3HEHHBIN UK COCHBD.

O6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKpOMpENnapaThl SIMIEKIETOK U
CIIEpMATO30M/I0B, MOJIEIb « LMK pa3BUTHA JIATYIIKW.

JlabGoparopHasi padora «l3ydeHue CTpOEHHUS TMOJIOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpENnapaTax».

IIpakTuyeckas padora «BbIIBICHHE MPU3HAKOB CXOACTBA 3apOABIIIEH
MTO3BOHOYHBIX JKUBOTHBIX ).

JlaboparopHas pabora «CTpoeHHE OpPraHoB pPa3MHOXXEHHSI BBICIINX
pacTEeHUI».

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M HM3MEHYHBOCTH
OpPraHM3MoOB

Hcropust cTaHOBIIEHUS U pa3BUTHUS T€HETUKU Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Poiap O0T€UECTBEHHBIX YYEHBIX B PA3BUTHUHU T'€HETUKMU.
Pa6ots H. K. Konsuiosa, H. . Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®umunuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MTOHATHSI U CUMBOJIBL. [ OMOJIIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIC MNPU3HAKH, JOMHUHAHTHBIA WM PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAS JIMHUS, THOPUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOJIBl ~ TEHETHKU:  TUOPUIOJIOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU .

JemoHcTpanuun



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. W.
Basunos, A. H. benmozepckuni, I'. JI. Kapneuenko, 0. A. ®uwmunuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuue! u cxembl: «MeToabl TeHETUKNY, «CXEeMbI CKPELTUBAHU .

JladopaTtopunas paGora «Jlpo3odpmna Kak OOBEKT TE€HETUYECKHUX

W CCJIETOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpeuuBanue. IlepBeiii 3akoH MeHnens — 3aKkoH

eAnHo00pa3ust THOPUAOB NepBOro nokosenus. [Ipasuno gomMmunupoBanus. Bropoii
3aKOH MeHgenss — 3aKOH pacUICIUICHHs IPU3HAKOB. LluTomormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBaHus. [ umoTe3a YuCTOTHI TaMer.

Ananmszupymoniee ckpermuBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUS.
Pacmennenne npu3HakoB Py HEMOJIHOM JOMUHHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuii 3akoH MeH e — 3aKOH HE3aBUCUMOT'0
HacJeI0BaHUs TPU3HAKOB. [[UTOIOTrHYeCKne OCHOBBI AUTHOPUIHOTO CKPEIITUBAHMUSI.

CuerienHoe HacnenoBanue npusHakoB. Padorsl T. Moprana. CuersieHHOe
HACJICJOBAHUE TI'€HOB, HAPYLICHUE CUCIUICHUS MEXAY I'€HaMUu. XPOMOCOMHas
TE€OPHsI HACJIEACTBEHHOCTH.

['eneTuka nosa. XpoOMOCOMHBIA MEXaHU3M OMNPEEICHHS 10J1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMeTHhIM MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

I'enotun kak nenoctHas cucrema. [merorponusi — MHOXKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJelCcTBHE HEAJUICIbHBIX TE€HOB.
Komnnementapnocts. Onuctas. [Toaumepusi.

I'eHeT4eCKU KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEIIOBEKA, a TAKKE
(U3MONTOTMYECKUX  TPOIECCOB, TMOBEACHUS ¥  KOTHUTHBHBIX  (DYHKITUH.
['eneTnueckue MeXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHUCTBUS «XO35UH
— Tapa3uT» U «XO35MH — MHUKpOOMOMY». ['eHeTHuecKkue acmeKTbl KOHTPOJS U
M3MEHEHUS HACIIEICTBEHHON MH(OPMAIINK B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JleMoHCcTpanuun

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

Tabmuupl u cxemsl: «IlepBriif 1 BTOpoi 3akoHbl Menaens», « Tpetuit 3aKkoH
Meunpens», «AHanu3MpYyHOIlee CKpelnuBaHue», «HemonHoe AOMHUHUPOBaHUEY,
«CuerieHHOe HacjeoBaHWE NPU3HAKOB Yy Apo3oduibly, «l'eHeThka Tmoay,
«Kapuotun uenoBeka», «Kapuorun mgpozodwmib», «Kapuotum nOTHIBD,
«MHOXXECTBEHHBIN anjienu3M», «B3anmoielicTBHE TeHOBY.

O6opynoBanue: MoOAENb A JEMOHCTpAIlMM 3aKOHOB  €IMHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJIGHWS H  pACHICNJICHUS TPU3HAKOB, MOJETh JUIS
JEMOHCTPAIlMA 3aKOHAa HE3aBUCUMOIO HACJIEIOBAaHUS TPU3HAKOB, MOJEIb IS



JEMOHCTPAlMHA CLETUICHHOI'O HACJIEAOBaHHS NPU3HAKOB, CBETOBOM MUKPOCKOIL,
MHUKponpenapat: «/po3zodpunar.

I[IpakTnueckas padora «l3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEILIMBAHUS Y APO30(DHIIB».

IIpakTnueckas  padora  «M3ydeHwme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEILIMBaHUS Y APO30(PHITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue TreHOTUNAa W Cpelbl Npu  (OpMHUpPOBAHUU (EHOTHIIA.
M3meHunBOCTh TIpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIC MPU3HAKU. BUAbI
VW3MEHUYMBOCTU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

MopaudukanmoHHas U3MEH4YUBOCThb. Poib cpeasl B (hOpMUpPOBAHUU
MOAU(PUKAIUOHHON M3MeHunBocTU. Hopma peakumu mnpusHaka. BapuannoHHBIM
psn u BapuauuoHHas kpuBas (B. Horanncen). CoiicTBa MOAM(PUKALMOHHON
WU3MEHYUBOCTHU.

['enoTunuueckas N3MEHYNMBOCTh. CBOMCTBA TEHOTUITMYECKOW M3MEHUYMBOCTH.
Bubl reHOTUITHYECKON M3MEHYUBOCTU: KOMOUHATUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHas W3MEHYMBOCTh. Mei03 M TOJIOBOM MpollecC — OCHOBA
KOMOWHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3/IaHUU
TeHETUYECKOT0 pa3HOOOpa3us B mpeiesiax OAHOro BUA.

MyranuroHHass W3MEHYMBOCTh. BHAbI MyTalHil: TE€HHBIC, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UWHIAYLUPOBaHHbIE MyTaluu. SaepHele U
HUATOIUIa3MaTH4YecKue Myranuu. CoMaTHYeCcKue W TMOJIOBbIe MyTauuu. [IpuyuHbI
BOBHUKHOBEHUsA MyTanuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacnenctBeHHoM u3meHuuBocty (H.M. BaBuiioB). BHesimepHas u3MeHUMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, PpOJb INULEHEeMUYecKux Qakmopos 8
HAaC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JleMoHCcTpanuu

[Toprpersr: I'. ne @pus, B. Moranucen, H. Y. BaBumnos.

Tabmumer w  cxembl:  «Bumgsl  u3MeHYHMBOCTHY, «MonudukanmoHHas
U3MEHYUBOCTD, «KomOunaruBHas U3MEHYUBOCTH, «Meio3y,
«OmnonoTBopeHuey, «I enernyeckue 3a00JeBaHus yeaoBeKay, « Buabl myranuii.

OOopynoBaHue: UBbIE M repOapHbIE 3K3EMIUIIPbl KOMHATHBIX PACTEHHIA,
pucyHku (potorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON M3MEHUYMBOCTH. llocTpoeHue BapuUallMOHHOTO psiia U
BAPUALIMOHHOM KPUBOW.



IIpakTuueckass paGora «Myranuu y Apo3odmnbl  (Ha TOTOBBIX
MHUKpPOIpenapaTax)m».

Tema 14. I'eneTnka yesioBexka

Kaprnorun denoBeka. MexayHaponHass NpOrpaMma HCCIIEIOBAHUS T€HOMA
4yesloBeKa.  MeTonbl  HM3yd4eHUsT TEHETHMKM  YEJOBEKa:  I'eHEeaJOrM4YeCcKuH,
OM3HEIOBEIN, IIMTONCHETUYECKU, MOMYJISIIUOHHO -CTATUCTUYECKU,
MOJIEKYJIIPHO-TEHETUYECKUU. CoBpemeHHOE ONpeIeIICHUE TE€HOTHUINA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJE C IOMOIIBIO
[T11P-ananu3a. HacnencrBeHHble 3a00JieBaHus YelloBeKa. [ eHHbIE U XpPOMOCOMHBIE
Oone3Hn uyenoBeka. bone3HW ¢ HacIeACTBEHHOM MPeApacloyioKEHHOCTHIO.
3HaYeHne MEAUUMHCKON T€HETUKHU B MPEIOTBPALICHUN U JICYEHUU T'€HETUUYECKUX
3a0o0sieBaHUil 4yenoBeka. MeauKo-reHeTuyeckoe KOHCYyJbThupoBaHue. CTBOJIOBbIE
KJIeTKH. [ToHATHE «TreHeTHYecKoro rpy3a». DTHUECKUE aCIEKThbl MCCIIEJOBAaHUMN B
00JlacTH peJaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (QaxTOphl TOBBIIMIEHHONM YYBCTBUTEIBHOCTH YEIIOBEKAa K
bu3nuecKoMy U XUMHUUYECKOMY 3arpsi3HEHUIO OKpYyXkarolien cpenabl. | 'enernyeckas
IIPEAPACIIONOKEHHOCTD YEIOBEKA K MATOJOTUSIM.

JleMOHCcTpanuu

Tabmuier u cxembl: «Kapuotun uenoBekay, «MeToabl U3Y4eHUs T€HETHUKU
yesnoBekay, «l eHeTnyeckue 3a001€BaHUs YETOBEKaY.

IIpakTuyeckas padora «CocTaBlieHHE U aHAIU3 POJOCIOBHON.

Tema 15. Cenexkuusi opranu3mMoB

JlomecTrkanus u cenekuus. 3apoKACHNUE CEIEKIINU U JOMECTUKAIIUU. Y YCHHE
H. W. BaBunoBa o lleHTpax mpoWCXOXAEHHS W MHOT000pa3usi KyJIbTYPHBIX
pacteHuii. Ponb cenekunu B CO3JaHUM COPTOB PACTEHUM U NTOPOJ )KUBOTHBIX. CopT,
opo/ia, ITaMM. 3aKOH T'OMOJIOTUYECKHUX PSAOB B HACIEICTBEHHON H3MEHYMBOCTH
H. U. BaBunoga, ero 3HaueHue JyIsl CEICKIIMOHHON Pa0OTHI.

Metoasl cenekMOHHOM paboThl. VckyccTBeHHBI OTOOp: MAacCOBBIM U
VHJIUBHUIYaJIbHbBIN. DTtanel KOMOWHAIIMOHHON CCJICKIIUH. HUcnbiTanue
npou3BojuTeNe 1o mnoTroMcTBY. OTOOp MO T'E€HOTUIYy C TOMOIIBIO OLIEHKH
(eHOTHIIA TOTOMCTBA U OTOOP MO TEHOTUNY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJCKIIMOHHOW  paboThI.
PannanimoHHbIil 1 XUMUUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTYpPHBIX
(¢opM opranuzmoB. Mcronb30BaHWE T€HOMHOIO PENAKTUPOBAHUA U METO/OB
pexomOuHaHTHBIX JIHK /U1 momydeHus: nCX0JHOTO MaTepuaiia Jisi CENEKIIUH.

[lonyuyenue ITOJIUTUIONIOB. BnyrpuBnnoBas rUOpUIU3aLINsL.
bmuskopoacTBeHHOEe  ckpeliuMBaHue, uiau  UHOpuauHr.  HepoxctBeHHOe
CKpeluBaHue, uiau ayropunuur. ['erepo3uc u ero mpuuunbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtpanénHas rudbpuamsanuda. Ilpeogonenue Oecruionus



MEKBHJIOBBIX THOPUIOB. [JOCTHKEHHSI CENIEKIIMN PACTEHUI U JKUBOTHBIX. «3e1éHasi
DeBOOYUAY.

CoxpaHeHre 1 U3y4eHHE TEHETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
JUKHUX POJUYEN JUIsl CO3IaHMsI HOBBIX COPTOB M THOPUIOB CEIbCKOX035MCTBEHHBIX
KYyJIbTYp. H3yuenue, coxpaumenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 YeNAX YAVUULeHUS
CyWecmsyowux U CO30aHUs HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HUCle C
NpUMEHEHUEM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCAEe008AHUL, NEePedo8bIX UOel U
NepCneKmuBHbIX MexXHOI02Ul.

JlemoHcTpanun

[Toprpers: H. W. Baunos, . B. Muuypun, I'. [I. Kapneuenxo, II. IL
JIyxbsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Ta6muubr u cxeMbl: «LIeHTpbI TPOUCXOXKACHUS U MHOT000pa3usi KyIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSANOB B HACIEICTBEHHOW H3MEHUYHUBOCTH,
«Mertoasl cenexuun», «OtnanéHHas ruOpuanzanus», «Myraresesy.

JlaGopaTopHas padora «l3ydeHue copToB KyJbTYPHBIX PACTEHUN U TIOPOJ
JOMAITHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydeHne METOIOB CENEKIIUHA PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTEHUI.

IKekypeust «OCHOBHBIE METOABI U JOCTHUKECHHUSI CEIEKIMUA PACTCHUUA U
KUBOTHBIX (Ha CEJIEKLIMOHH YO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM yYaCTOK, B TEIUIMYHOE XO35IMCTBO, B J1IaOOpaTOpHIO
arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo10rus 1 CHHTeTHYECKast OMOJIOrUst

OOBEKThl, HCHOJb3yEeMble B OHUOTEXHOJOTHMU, — KJIETOUHbIE W TKAaHEBbIE
KYJIbTYPHI, MUKPOOPTraHU3MBI, ux XapaKkTEepUCTHUKA. TpanuiuoHHas
OMOTEXHONOrus: XJeOoneyeHue, TMOJIyYeHHE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOzAeNMe. MukpoOuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHMOJIOTHYECKUX
texHonorui. [Ipon3BoacTBo 6enka, aMUHOKHUCIOT U BUTAMUHOB.

Co3anue TEXHOJOTH M MHCTPYMEHTOB LEJIEHAIIPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIBIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKAIlIMX HE BCTPEUAIOIIUECS B MPUPOJIe OMOCUHTETUYECKUE MTYTH.

Kiierounass uHxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
#KUBOTHBIX. Kpuobanku. Comaruueckas ruOpuau3anus H  COMATHYECKHUM
smOpuoreHe3. lcnosib30BaHuE TaluIOMIOB B CENEKUUU pacTeHuil. [llomyuenue
MOHOKIOHANbHBIX anmumen. Vcnonv3zoeanue MOHOKIOHAIbHBIX U NOJAUKIOHATbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIONOTBOpEHUE. PexoHCTpyKuus
AWLEKIETOK U KJIOHMPOBAHUE >KMBOTHBIX. METO TpaHCILIAHTALMM sIep KIETOK.



Texnonozuu 0300poenenus, KyibmusupoB8anusl U MUKPOKIOHATbHO20 PA3SMHONCEHUS]
CeNbCKOXO03AUCMEEHHBIX KYIbMYP.

XpoMOCOMHass W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHaHTHeIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIoCTHKEHUS U EPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. JKOJIOTUUECKUE
U 3TUYECKHE TPOOIIEMbl TEHHOW UHKEHEPHUH.

Menunuunckue 6uorexnosioruu. [loctrenomuas mudponas mequiuna. TP -
JTUarHocTuKa. MeTaOoJIOMHBI aHaM3, TEHOIICHTPUYCCKUM aHaIM3 IMpoTeoMa
YeJIOBEKa I OLIEHKH COCTOSIHUS €ro 310poBbs. [CIOJb30BaHHWE CTBOJOBBIX
kieTok. TaprerHas Tepanus paka. 3D-OmoumkeHepusi nisi  pa3pabOTKu
byHIaMEHTALHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3MaHUS KOMIUIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUH TPEXMEPHOro OMOMPUHTHUHTA W cKapdoaauHTra
JUISL PELLICHMS 33]1a4 [TePCOHAIU3UPOBAHHON MEIULMHBI.

Coznanue BEKTOPHBIX BaKLIMUH C II€JIbI0 OOECreYeHUs: KOMOMHHUPOBAHHOU
3amuThl OT Bo30Oyaurtened OPBU, ycraHOBIIeHHE MOJEKYISPHBIX MEXaHHU3MOB
dbyuxumonupoBanust PHK-cogepskanux BUpYCOB, BBI3BIBAIOIIMX OCOOO OMAcCHBIE
3a00JIeBaHUs YeJIOBEKA U >KUBOTHBIX.

JleMOHCcTpan K

Tabmuier u cxembl: «Mcnosb3oBaHUE MUKPOOPTaHU3MOB B IIPOMBIIIIICHHOM
MPOU3BOACTBEY, «KneTouHas nHxeHepus», «l eHHass HHKECHEPUSD.

JlaGopaTopHas padora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydeHne MOTOYHOKUCIBIX TPOTYKTOBY.

IKCKypeust «bHOTEXHOJIOTMST — BaXKHEWINAs MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOJICTBO)Y.

11 KVIACC

Tema 1. 3aposxkaenue W pa3BUTHE IBOJIOIUOHHBIX MNpeICTABJIEHUH B
Oomosiorum

OpomonnonHass Teopust Y. [lapBuHa. Ilpeanocbuiku BO3HUKHOBEHMS
napBuHnA3Ma. JKU3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBroKymye cuiibl 3BooLuu BuAoB 1o Y. JlapBuHY (BBICOKAst HHTEHCUBHOCTb
pa3sMHOXKEHUS OpraHM3MOB, HACJIEICTBEHHAas W3MEHUYMBOCTh, Ooprba 3a
CYLIECTBOBAHUE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN OTOOP).

Odopmnenue cunrernyeckor teopun sBomonuu (CTI). Heitrpanshas
Tteopust dBomonuH. COBpeMEHHas JBOJIONMOHHAs  OHoOJorus. 3HAYCHHE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHON KapTUHBI MUpA.

JemoHcTpanun



[Toprpersl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosee, Y. [Japeun, C. C. YUersepukos, W. W. llImansraysen, [Ix. Xonaeunn, /. K.
benses.

Tabmuue! u cxeMbl: «Cuctema xxuoid npuposl (1o K. JIlunuerw)y», «Jlectauia
®KUBBIX cymiecTB (1o Jlamapky)», «Mexanuszm (popMupoBaHUs MPUCTIOCOOTICHHUM Y
pactenuil u xuBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremecTBus Y.
HapBuna», «Haxonku Y. JlapBuHa», «DopMbl OOpbOBI 3a CYIIIECTBOBaHUEY,
«IToponsr romy6ei», «MHoroodpasue KyabTypHbIX (GopM KamycTb», «llopomas
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUIO0B (1o Y. [lapBuny)»,
«CxemMa COOTHOIICHHS ABWKYIIMX CHJI 3BOMIONUNY», «OCHOBHBIE TMOJOXKECHUS
CUHTETUYECKON TEOPUH 3BOJIOLIUN.

Tema 2. MUKPOIBOIIOIHUA U €€ Pe3yJIbTAThI

[Monynsmust Kak >IeMeHTapHasi eauHuIa YBOMIOIKUHA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3sHooOpa3usi W CTPYKTYphl nomyisuuil. M3MeHnenue
reHooH/Ia TONYJSLIMKA Kak 3JIEMEHTApHOE DBOJIOIMOHHOE SIBICHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPbl (ABUKYILKE CHUIIbI) JBOJIONUU. MyTalmOHHBINA
npouecc. KomOunatuBHasg wu3MeHuHMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHAIPABJICHHBIC U3MEHEHUSI YaCTOT ajuieliel B momyssiusax. D¢ (exT ocHoBaTesl.
Appexm oOymuvinounoco eopaviuika. CHUdNCEHUE 2eHEeMUYecKo20 pa3H000pasusL:
npuuunsvl u cireocmsus. llposenenue a¢gpghexma Opetigha 2enos 8 6ONLUIUX U MATILIX

NONYIAYUSIX. Murparumn. N3onsuus ITON YJIALTUI: reorpaduueckas
(mpocTpaHCTBEHHAs ), Onosioruyeckast (pernpoJyKTUBHAs).
EctectBennbiii oTtO0p — HampaBimsoommii  Gaktop sBomonuu. DopMbl

€CTEeCTBEHHOr0  OTOOpa:  JBWXKYILUWA, CTAOWIM3UPYIOLIUH,  pa3pblBAIOIIMA
(mm3pynTuBHbIii). [lomoBoli or6op. Bo3HMKHOBEHHE W JBOIIOIMS COIHMAIBHOTO
MOBEICHUSI )KUBOTHBIX.

[IprcnocoONeHHOCT,  OPraHU3MOB  KakK  PE3yJbTaT  MHUKPOIBOJIOLIMH.
BozHukHOBeHUE MPUCTIOCOOTIEHHH Y Oprann3MoB. ApoMopd 036l U UNOATANTALIUH.
[Tpumepsl npucnocobieHuit y opraHu3MoB: MOPQOJIOruuecKue, PU3noIoruieckue,
OonoxuMuueckue, TmoBefeHUYecKre. OTHOCHUTENBHOCTh  MPHUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kputepum u CTpykTypa. BumgooOpazoBaHue Kak pe3ynibTar
MHUKpO3BOMIOLMHU. M3oisauus — kimodeBod (aktop BuAooOpazoBanus. Ilytu u
CHOCOOBI BUI000pa30BaHUS: AJJIONATPUYECKOE (reorpaduueckoe),
CUMIIATPUUIECKOE (?KONI0THYECKOE), «MTHOBEHHOE» (monumIOnIU3aIu,
rubpuauzanysi). JJmuTensHOCTh BOTIOIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUST OMOJIOTUYECKOTO Pa3HOo00pasusl.



Ponb 3BOMIOIIMOHHOM OHOIOTHH B pa3padOTKE HAyYHBIX METOOB COXPAaHEHUS
OouopazHooOpa3usi. MUKPOIBOJIONMS U KOIBOJIOIUSA MapasUTOB U HMX XO35EB.
Mexanu3Mbl (GOpMUPOBAHUS YCTOWYUBOCTH K aHTUOUOTHUKAM U CITIOCOOBI OOPHOBI C
HEM.

JemoHcTpanuun

[Toprpersr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl ¥ cxembl: «MyTalmoHHass W3MEHYUBOCTHY, «llomymnsuronHas
CTPYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkyriue
CWJIBl HBOJIIOIUNY, «IKOJOTHUYECKass M30JSIUs MONYyIsUUid CeBaHCKOM (openny,
«I"eorpaduyeckas N30SI TUCTBEHHUIIBI CHOMPCKOU U TUCTBEHHUIIBI TAYPCKO»,
«ITomynsroHHBIE BOJTHBI YUCICHHOCTH XHUITHUKOB U KEPTB», «Cxema JercTBUS
€CTECTBEHHOr0 0TO0pa», «@opMbl 60pHOBI 3a cylliecTBOBaHUEY, « UHAYCTpUanbHBIN
Menanu3sM»,  «KuBble — uckomaembie»,  «IIoKpOBUTENbCTBEHHAass  OKpacka
XKUBOTHBIX», «[Ipenynpexnaromas OKpacka 3KHUBOTHBIX», «DU3HOIOTHYECKUE
agantauun», «lIpucnocoOIeHHOCT, OpPraHu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepuu Buna», «Bunapl-nBoiHuKn», «CTpyKTypa BUJa B mpupojie», «CrnocoOsl
BU1000pa3oBaHus», «I eorpaduueckoe BU1000pa3oBaHue TPEX BUIOB JTaHABIIIECH,
«IKOJIOTUUECKOE BUA000pPA30BaHUE BUIOB CUHHI, «llonurmionssl pacTeHuin»,
«KanycTHO-peieuHbIi TuOpum.

O6opynoBaHue: repOapur pacTeHUM, KOJUIEKIIUA HACEKOMBIX, Uy4delia NTUIl U
3Bepeil ¢ MpUMeEpPaMH Pa3IuIHBIX TPUCTIOCOOJICHUH, Yydelia MITUIL U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUM ONM3KUX BHUIOB, OOPA30BABIIUXCS pa3IUYHBIMU
cnocobamu.

JladopaTopHas padora «BrisiBIeHHEe H3MEHUYNBOCTH Y 0COOEH OJTHOTO BHIAY.

JlaGopaTopHas padora «IIpucnocoGaeHus OpraHu3MOB U UX OTHOCUTEIIbHAS
11EJICCO00Pa3HOCTHY.

JlaGopaTtopHass paGora «CpaBHeHHE BHIOB 10 MOP(}OIOTUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3Boouus U eé pe3yJibTaThl

Meroael u3ydeHHs MakpodBOMOUMH. [lasieoHTONOrMYECKMe  METOMBI
n3ydeHus: HBomonuu. llepexomubie  (GopMbl W UIOTCHETHYECKUE  PSJIBI
OpraHU3MOB.

buoreorpadguueckue metronsl u3ydeHus sBoitonuud. CpaBHeHUE (IIOPHI U
dbayHsl MaTEepUKOB M OCTpoBOB. buoreorpaduueckue ob6mactu 3emuu. Buuabi-
SHJIEMHUKHU U PEJUKTHI.

OMOpHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKUE METOJbl M3Yy4EHUS
3BONMIOUMH. ['eHeTHuecKkue MeXaHU3Mbl SBOJIOLMM OHTOT€HE3a W TOSBICHUS
SBOJIOUMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE W  QHAJIOTWUYHBIE  OPraHBbL.
Pyaumentapubie  opranbl M aTaBU3Mbl.  MOJEKyISIPHO-TEHETUUECKHUE,



OMOXUMUYECKUE U MATEMATHIECKUE METObI U3YICHUS IBOIIONHMHU. | OMOIOTHYHbBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOEHUS (PUITOTEHETUYECKUX JIEPEBLEB.

XpOMOCOMHBIE MYTAIlUU U 3BOJIOLIMS TEHOMOB.

OO6uue 3aKOHOMEPHOCTU (MpaBuiia) BOMOUUU. [Ipunyun cmenvt GyHKYuUl.
HeobOpatumocts sBomtoninu. ApanTuBHas paguaiuvs. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOIUH.

JleMOHCcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, J. ['ekkens.

Tabmuuel u cxembl: «DuoreHeTnyeckuil psaa Jomaan», «ApXeonTepUuKC,
«3Bepo3yObie  smiepe»,  «Creromnedansry, — «Punnoduth»,  «CeMeHHbIE
NanopoTHUKWY», «buoreorpaguueckue 30HbI 3emin», «Jpeii KOHTUHEHTOBY,
«PenukThl», «HauanpHble cTaguu SMOPUOHAILHOTO Pa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOrMYHBIE W AHAJOTMYHBIE Opranbl», «PyaIuMeHThD,
«ATaBU3MBI), «XPOMOCOMHBIE HA0OpbI YeJOBEKa M IMIHUMMaH3e», «l JIaBHBIE
HAIpPaBIEHUS IBOJIOIUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOJIOIIUN.

O6opynoBaHue: KOJUIGKIIMHM, TepOapuu, MYJSKU MCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxxkaenne u pa3BuTHE KU3HHA HA 3emJie

HayuyHbple rumore3bl NPOUCXOXKACHHS >KU3HUM Ha 3emie. AOHOreHe3 H
nancnepmusi. JloHaydHbie MpeCTaBICHUS O 3apOXKICHUH KU3HU (KPEAIIMOHU3M).
['mnore3a NOCTOSSTHHOTO CaM03apOKICHUS )KU3HU U €€ onpoBepxkeHue onbitamMu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxaeHre >Ku3Hu U acTpoOHOJIOTHS.

OcHOBHBIE JTanbl HEOPraHUYECKON DBOJIIOLIUU. [Inanerapnas
(reosoruyeckasi) HBOMIONMSA. XHUMHUYECKas JBOMIOLUMSI. AOHOTEHHBIM CHHTE3
opraHmyeckux BeniectB u3 Heopranuueckux. OmeiTr C. Mumnepa u I'. IOpu.
O6pazoBanue noaumepoB U3 MmoHoMepoB. KoanepBatnas runore3a A. M. OnapuHna,
runore3a nepBuuHoro OynboHa JIxk. XongedHa, reHeTuyeckas rumoreza [
Ménnepa. Pubosumer (T. Yekx) u runoreza «mupa PHK» V. T'mnGepra.
dopmMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

Hctopus 3emiin 1 MeTOIbI €€ n3ydeHus. MickonaeMble OpraHn4ecKue OCTaTKH.
['eoxpononoruss u e€ Meroabl. OTHOCUTENbHA W A0OCOJIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas mKaa: 30Hbl, 3Pbl, IEPUOBI, STOXU.

Havanbnbeie sTambl oprannueckord sBomonuu. [losBieHue W 3BOTONUA
MEPBBIX KJIETOK. DBOMIONUS MeTabonu3mMa. BO3HHUKHOBEHUE MEPBBIX IKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHaJor MEPBbIX HAa 3eMile COOOIIECTB.
CrpomaronuTtsl. [IpokapruoThl U 3yKapuOTHL.



[IponcxoxaeHne 3ykapuoT (CHMOHOTreHe3). DBOIOLMOHHOE TPOUCXOXKICHNE
BUpPYCOB. [IponcXOXkIeHHME MHOIOKJIETOYHBIX OpPraHnu3MoB. Bo3HHKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl IBOJIIOIMU BBICIIUX pacTeHUui. OCHOBHBIE apoMOpdo3bl
pacrenui. Bpixoxg pacteHnit Ha cymy. llosgBieHne CnoOpoOBBIX pAaCTEHUN W
3aBoeBaHne uMH cymHd. CemeHHble pacTeHus. lIponcxokaeHue IBETKOBBIX
pacTEeHUM.

OcHOBHBIC ATambl JBOJIONUU >KUBOTHOTO Mupa. OCHOBHBIE apomMop(do3bi
AKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBbie xopaoBbIE )KUBOTHBIE. JKU3Hb B BO/E. DBOJIOIMUS TO3BOHOUYHBIX.
[Tpoucxoxaenue ambubuii u pentwinil. [IpoucxoxaeHrue MIICKOMUTAOMIMNX U
ntul. [lpunnun kmroyeBoro apomopdosza. OcBoeHHe OEClO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butre ku3HM Ha 3eMje MO 3paM M IMEpUOAAM: apXeul, MpPOTEepO30u,
nanaeo30i, Me3030i, kaitHOo30i. OO0I11ast XapaKTepUCTUKA KIIUMaTa U Fe0JIOTHYECKUX
nporneccoB. [losiBIeHNE M paclBeT XapaKTepHBIX OPraHu3MoB. YTiieoOpa3oBaHuUE:
€ro yCIIOBUS U BIUSHUE HA Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPaHUS — 3KOJOTHYECKHE KPU3UCHI Mponuioro. [IpuduHsl u
CJEICTBUSI MAacCOBBbIX BbIMUpaHU. COBPEMEHHBIA 3KOJOTMYECKUN KPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus 6uopazHooOpasusi Ha 3emie.

CoBpemeHHasi cuctemMa opraHudeckoro mupa. [lpuHnumnsl kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

JleMoHCcTpanuu

[Toptpersl: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. N.
Omnapun, x. Xonaenn, I'. Mémnep, C. Mumnnep, I'. IOpu.

Tabmupl u cxeMbl: «Cxema omnbita @. Penny», «Cxema ombita JI. IlacTepa mo
MU3YUYCHUIO caMo3apoxkaeHusi xku3Hm», «Cxema ombita C. Mumnepa, ['. Opw»,
«JTanbl  HEOPraHWYECKOW  JBOMIOIUN»,  «[ €OXpOHOJIOTMYECKAasT  IIKaJIay,
«HauanbHble 3Tanbl OpraHUYEecKoil »BoMOLUN», «CxeMa oO0pa3oBaHUsI YYKapUOT
nyréMm cumoOuoreHeza», «Cucrema >XUBOW mNpupoasl», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTH, «OTHOKIETOYHBIE BOIOPOCINY,
«MHoroksieTounsle Boaopocian», «Mxwu», «llanopoTtHukm», «l'onoceMeHHBIE
pacTteHus», «Opranbl HBETKOBBIX pacTEHUIN», «CXxema pa3BUTHS ) KUBOTHOTO MUPAY,
«Apomopho3bl KUBOTHBIX», «lIpocreiimue», «KumeunononoctHeie», «llmockue
yepBu», «UneHucronorue», «PruiObl», «3eMHOBOMHBIEY, «lIpecMmbikaromuecs,
«IItnsy, «Mitekonuraromue», «Pa3Butrne xu3Hu B apxeruckou 3pe», «Pa3Butue
JKA3HU B TIIPOTEPO3OMCKOM 3pe», «Pa3BuThe XHU3HU B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOUN 3pe», «Pa3BuTHe )XU3HU B KaHO30UCKOM 3pey,
«CoBpeMeHHas CuCTeEMa OPraHUYECKOI0 MUPay.



OGopynoBanue: repdapuu pacTEHUW PA3IUYHBIX OTJNIEJIOB, KOJUIEKIIUU
HAaCEKOMBIX, BIAXKHBIE Mperaparhl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKITUU
UTJIOKOXKHUX, CKEJIEThI I03BOHOYHBIX )KUBOTHBIX, Yy4eJia ITULl U 3BEPEl, KOJIJIEKIINU
OKaMEHEJIOCTEU, TIOJIE3HBIX HCKOMAEMbIX, MYJSDKM OpPraHMYeCKUX OCTaTKOB
OpraHU3MOB.

BupryajabHasi 1adoparopHas padora «MojenupoBaHue onbIToB Musiepa—
FOpu 1o n3yuennto abMOreHHOro CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM
atMocdepe».

JlaboparopHas padora «l3yuyeHue W OINHCAHWE HCKOMAEMbIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IlpakTuyeckas pabGora «l3yueHne OCOOCHHOCTEW CTPOCHHSI PACTCHUM
Pa3HbBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHue ocCOOEHHOCTE CTPOCHUS MTO3BOHOUHBIX
YKUBOTHBIX).

Tema S. IIponcxoxaeHue yea0BeKa — AHTPONOr eHe3

Paznensl 1 3a1aun aHTponosoruu. MeToapl aHTPOIOJIOTUH.

CraHOBIIEHHE NPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKAa. Pennrunosnsbie
B033peHUsl. COBpEMEHHbBIEC HayYHBIC TCOPHUHU.

CX0ACTBO YeNIOBEKA C KUBOTHBIMUA. CHCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.
CBujgerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OIIOTHIECKHE, AMOPHOJIOTHYECKHUE, (hU3M0JI0T0-OMOXUMHUYECKHE,
noBefieHYeckre. OTMUus 4eioBeKa OT KUBOTHBIX. [IpAMOXO0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAIBHOMU
CUCTEMBL.

JBrxyiue cuiibl (pakTopbl) aHTPOINOreHe3a: OMOJIOrHYeCKUe, COLMATIbHBIE.
CooTtHorieHre OMOTOTUYECKUX U COHMAIBHBIX (DPAKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHBIE CTQIMM aHTpOIOreHe3a. PaHHME uenoBekoOOpa3HbIie 00€3bsSHbI
(IPOKOHCYJIbI) U pAHHUE TTOHTH/IBI — OOIIUE TIPEAKU YeT0BEKOOOPa3HbIX 00€3bsH U
JTroAei. ABCTPAJIONIUTEKH — JABYHOTHE NPEIKH JroAeil. YenoBek yMmenblid, MepBbIe
V3TOTOBJICHUA OPYIUM Tpyaa. HenoBeK MpsIMOXOIAIINN U IIEPBBIN BBIXOJ JIOJECH 3a
npenensl Apukn. YenoBek reiaenb0eprekuii — 00Imuid mpejoK HeaH 1epTaTbCKOro
YEeJIOBEKa M YEJIOBEKa pa3zyMHOro. UenoBeKk HEaHJAEPTalNbCKHI KaK BHUJ JHOJEH
XOJIOAHOTO KiauMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHM
YeJIOBEK, OCBOCHHUE KOHTHHEHTOB 3a mpenenamu Adpuku. Ilaneorenernka u
NaJIe€0reHOMHUKA.

DOBOJIOLMSA COBPEMEHHOIO 4esioBeKa. EcTecTBEeHHBIM OTOOp B MOMYJISLUSX
yesnoBeka. MyTanmoHHBIN Tporiecc U nonumopdusm. [lonmynsiMoHHBIE BOJHBI,
npeiid reHoB, Murparus U «3GdEKT OCHOBATENS» B MOMYISIIUIX COBPEMEHHOTO
YEJI0BEKa.



Yenoseueckue packl. Ilonstne o pace. bonpmme pachl: €BpOINEOMIHAsA
(eBpazuiickas),  aBCTpajo-HETrpoujaHasi  (dPKBaTOpUalbHasi),  MOHTOJOUJIHAS
(a3maTcko-amMepuKaHckas). Bpemss u myTu pacceneHUs 4eloBeKa IO IIJIaHETe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH — pacus3Ma.
[IprcnocoOEHHOCTh YeIOBeKa K pa3HbIM YCJIOBHUSM OKPY)KAIOMICH CpeIbl.
Bnugnue reorpaduueckoil cpenbl U iperida reHoB Ha MOP(OJIOTHIO U (PU3UOIIOTHIO
YEeJI0BEKa.

MexauciuiuinHapable  MeToAsl B (u3udecko  (OMOJIOTHYECKOM)
AQHTPOIIOJIOTUM.  DBOJIOIMOHHAS ~ AHTPONOJIOTHS W MAJCOAHTPOIIOJIOTHS
YEJIOBEUECKUX NOMYJAUN. bruocoluanbHble UCCIEIOBaHUS MPUPOJIbI YEIOBEKA.
HccnenoBanue K03BOMIOIUKA OMOJIOTHYECKOTO U COITUATIBHOTO B UEJIOBEKE.

JleMoHCcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 5. A. Porunckuii, M. M. I'epacumos.

Tabmuup!l U cxembl: «MeToJIbl aHTPOMONOTHUNY, «I 0JIOBHON MO3I UETIOBEKa,
«YenoBekooOpa3Hbie 00€3bsHB), «CKeleT dYeloBeKa W CKEJIET IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbDY, «J|BUKYIINE CUIIBI aHTPOIIOT€HE3a», «IBOIIOIMOHHOE
IpPEBO  4YEJOBEKa», «ABCTpajonutek», «YenoBek  ymenslil», «Yenosek
NpAMOXOIAIININY, «JleHncoBckui uenoBek» «Heannepranbiup», «KpoMaHbOHIBDY,
«IIpenku yenoBekay», «ITarbl HIBOIIOLHNH YeJIOBEeKay, «Packl uenoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHENOCTEeH, TpeAMETOB MaTepuaibHON
KyJIbTYphl TMPEIKOB YEJOBEKa, penpoaykiuu (dortorpaduu) KapTUH C
MUQOJOTUUECKUMH U OUOJICHCKUMH CHOKETAaMU TMPOUCXOXKJCHUS 4eJIOBEKa,
dboTorpadur HaxX0I0K UCKOMAEMBIX OCTAaTKOB UEJIOBEKA, CKEJIET UeIOBEKa, MOJICIIb
yeperna 4eJoBeKa U ueperna MMMIIaH3€e, MOJEIb KUCTH YeJIOBEKa U KUCTH IIUMIIaH3e,
MOJIETI TOpca MPEIKOB YEIOBEKaA.

JladopaTopHas paGora «l3ydenne o0COOCHHOCTEH CTpOEHUs CKeleTa
YeJI0BEKa, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue S3KOJOrHUECKUX afanTalui Y€JI0BEKAY.

Tema 6. Jkosormss — Hayka O B3aMMOOTHOLIEHMAX OPraHM3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPYKalollel cpeaou

3apoXIeHHE U pa3BUTHE dKoJoruu B Tpynax A. ['ymbonbeara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnm, B. H. CykauéBa. Pazgensl u 3amauu
3KoJ0ruu. CBSI3b 3KOJIOTHH C APYTUMU HAYKAMHU.

Metoasl skosoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B DKOJIOTHU:
IpUpOHbIE U JabopaTopHbie. MojaenupoBaHUE B OSKOJOTHMH. MOHUTOPUHT
OKpY>KaIoIIel Cpe/ibl: JIOKAJIbHBIN, pErHOHAIBHBIN U TJI00AIbHBIN.

3HAaYEHHWE DKOJIOTMYECKHX 3HAHWW U1 4YeJIOBEeKa. JKOJIOTMYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBSI3€H 4YesoBeuecTBa ¢ npupojon. dopmupoBanue
AKOJIOTUUECKOUN KYIbTYpPhI U SKOJOTUUECKON TPaMOTHOCTH HACEJICHUSI.



JleMOHCcTpanuu

[Toptpets: A. I'ym6onsar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmumel U cxembl: «Pa3gensl skomorum», «Metoapl 3Kojorum», «Cxema
MOHUTOPHHTA OKPYKAIOILIEH CpesibI».

JlabGoparopHast pabdora «3yuenue METO]IOB 3KOJIOTUYECKHUX
HCCIICIOBAHUIT.

Tema 7. Opranu3msl U cpeia 0OUTAHUA

Okonornyeckue (HakTopbl U 3aKOHOMEPHOCTU UX nerctBus. Knaccudukanus
AKOJIOTHYECKUX (DAaKTOPOB: aOMOTHUYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JeHCTBUSl dKojoruyeckux (axropos. [lpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue (Gaktopel. CBeT Kak dKojorudeckuit Qaxrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOIO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWd M JKUBOTHBIX 110 OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoan3Mm.

Temneparypa kak skonoruueckuii akrtop. JleiictBue Temneparypsl Ha
opraHu3mbl. [IOMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxnocts kak skojorumdeckuid (akrtop. IlpucmocobGneHust pacteHuii K
NoJJIep’)KaHnui0 BogHOro Oananca. Kmaccudukanus pacTeHuid MO OTHOLIEHUIO K
Boje. [IpucnocoOneHus >KMBOTHBIX K U3MEHEHHUIO BOJIHOTO PEKUMA.

Cpenpl oOMTaHUST OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAS, TMMOYBEHHAS,
IyOMHHAsl ~ TOAINOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOCHHOCTH cpe oouTaHusi opranu3MoB. [Iprcmocobiennst opraHu3MoB K KU3HU
B Pa3HBIX Cpenax.

buonornueckue putrmbl. BHemHue um BHyTpeHHHE puUTMbL. CyTOUHBIE U
rogu4dHbie pUTMBL. [IprCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

Kusnennsie hopmbl opranu3MoB. [lousTue o sxu3HeHHOM hopme. JKu3HEHHbBIE
GbopMBbI pacTeHMid: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPAaBbl,
oJlHoseTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOHOHTHI,
a’poOnoHTHI. OCOOCHHOCTU CTPOEHUS U 00pa3a >KU3HH.

buotnyeckue dhaktopsl. Busibl OMOTHYECKUX B3aUMOICUCTBHI: KOHKYPEHIIUS,
XUITHUYECTBO, cuMOU03 u ero ¢opmbl. [lapazutusm, koomeparus, MyTyalu3M,
KOMMEHCaIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojieiicTBus  (Tormmueckue,  (Gopuueckue, (paOpuueckue). 3HAUCHHE



OMOTUYECKNX B3aMMOJCUCTBUN Ui CYIIECTBOBAHWUS OPraHW3MOB B Cpele
obutanus. [IpyHIIUI KOHKYPEHTHOTO UCKITFOYEHUS.

JlemoHcTpanuun

Tabmuupl U cxembl: «IKoJornyeckue (HakTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX 11O OTHOILIEHUIO K CBETY», « TeIIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DU3MOTOTMYECKUE aJaNTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUST OPraHU3MOB», «DBHOJIOTHYECKUE PUTMBbDY,
«Kuznennslie popmbl pacTeHuin», « KusHeHHbie (hOpMbI JKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO JIeca», «IJKOCUCTEMA XBOWHOro jeca», «llemm nutanusy,
«XUITHUYECTBOY, «ITapazuTuzm», «KoHKypeHIms», «CuMOmno03y,
«KomMeHcanmmzmy.

O6opynoBanue: repObapuu pacT€HUM U SKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO PA3IMYHBIX OKOJIOTUYECKUX (HAKTOPOB, repOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIC KOMHATHBIE PacTeHUs, repoapuul U KOJUICKIIMU TEIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTeHH, uydena NTHUIl U 3BepeH, repdapuu
pacTeHuii, OTHOCSIIMUXCSA K rurpodpurtam, kcepoduram, mezopuTam, KOMHATHBIC
pacTeHusl JAHHBIX TPYIII, KOJUICKIIMU >KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpelax,
repbapu M KOJUIGKIIMM PACTEHUW U SKUBOTHBIX, OOJAJAIOIIUX YepTamMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBUM JKU3HU, repdapuri u
KOJUICKIIMM PACTEHUW U >KUBOTHBIX PA3IMYHBIX >KHU3HEHHBIX (POPM, KOJUIEKIIMH
YKUBOTHBIX, YYACTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX B3aUMOJICHUCTBUSX.

JlaGopaTtopHass padora «BbIsIBICHHME TMPUCTIOCOOJICHUN OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTtopHass padora «BbIsIBICHHE TMPUCIIOCOOJICHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIEPATYPHI.

JlaGopaTopHas pa6oTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUN U3 Pa3HBIX
MECT OOUTaAHUSD.

Tema 8. Jkosrorust BUA0B U MOMYJISIIIHIA

DKOJIOTMYECKHE XapaKTEPUCTUKHU MTON YJIALINH. [onynsuus Kak
ouonornyeckas cucrema. Poib HEOJHOPOTHOCTH Cpebl, (U3UUECKUX OapbepoB U
0COOCHHOCTEW OMOJIOTUU BUJIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYPbI
nonysisinuii. OCHOBHBIE [IOKAa3aTed MOMYJSLHUU: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi W TMOJOBasg CTPYKTYpa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUT paIUS.

DKOJIOrMY€eCKast CTPyKTypa nonyisiquu. OneHKa YUCIEHHOCTH IOIYJISIIUN.
JIlnHaMuKa NOMyJsiuu U €€ peryisinus. buorndeckuii MOTEHLMAN MOMYJISIUU.
MogenupoBanue JMHAMUKH nonyisinuud. KpuBble pocTa YMCIEHHOCTH MOIMYJISIIUU.
KpuBbie BbDKMBaHMs. Perynsiuuss 4UCICHHOCTH MOMYJALMN: poiib (PaKTOpOB,



3aBUCAIIMX U HE 3aBUCAIINUX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATEruu BUJIOB (T- U
K-crparerun).

[Tonsitue 00 sKoNOrMYecko Huille Buaa. Mectoobutanue. MHoromepHas
Mojienb dkosorndeckor Humm k.M. XatumHcona. Pa3smepsl 3K0n0rndeckomn
Huiu. [ToTeHManbHas U peaiv30BaHHAs HUIIU.

Bun xak cucrema nonyisinuid. Apeansl BUAOB. Buabl MU UX KU3HEHHBIC
CTpaTeruu. JKOJIOTUUYECKUE SKBUBAIICHTHI.

3aKOHOMEpPHOCTH TIOBEAEHUS W MHIpaluid KUBOTHBIX. buomornueckue
WHBA3UU YYKEPOHBIX BUIOB.

JlemoHcTpanumn

IToprper: [I>x. Y. XaTdnuHCOH.

Tabmuupt 1 cxeMbl: «DKOJOTMYECKHE XapPAaKTEPUCTUKHU  TOMYJISILIUN,
«IIpocTpancTBeHHass  CTpykTypa nonyasanuuy», «Bo3pactHeie  nupamMuisl
nonyysinuny, «CKOpPOCTh  3aCeliCHHs] TOBEPXHOCTH  3€MJM  Pa3IU4YHBIMU
opranuzMmamny», «Mogenp 3xonorndeckord Humu /. Y. Xatumnconay.

O6opynoBanue: repOapuu pacTeHU, KOJUIEKIIUU KUBOTHBIX.

JladopaTopHnas padora «lIpucrnocoOsieHus ceMsiH paCTEHUHN K pacCceIeHUIo».

Tema 9. Ikos1orusi coo0MIECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3mMoB. buornieHo3 u ero crpykrypa. CBs3m MexIy
OpraHu3MaMu B OMOLIEHO3€.

OkocucrtemMa kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIMOHATIBHBIC
OJIOKM OpraHM3MOB B JKOCHUCTEME: IMPOAYIUEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpopuueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U UIbI B 3KOcUcTeMax. KpyroBopoT BelIeCTB ¥ OTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE MOKAa3aTeNId IKOCUCTEMbL. bruoMacca u poayKIus. IKOJIOTUYeCKue
MpaMUJIbl Yuces, OMOMacChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Diykmyayuu.
HanpaBnenHsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBuuHbie n
BTOPUYHBIE CYKIIECCUM W UX TPUYUHBL. AHTPOIIOI€HHbIE BO3ACHCTBHUS Ha
cykneccuu. KimmmakcHoe cooOriectBo. bropaznooOpasne u moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.

[IpupoaHbIE 3KOCUCTEMBI. DKOCUCEMbL 03ED U peK. DKocucmemvl Mopeu u
oKeanos. IKocucmemvl MyHOp, 1€CO8, Cmenell, NyCcmbitb.

AHTpPONIOT€HHBIE 3KOCHCTEMBI. Arpo3kocucTeMa. ArpoueHo3. Pazmnuns
MEK]ly aHTPOIOTE€HHBIMU U MPUPOTHBIMHU IKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oposckas
dnopa u dayna. CunanTpomuzamus ToOpojckod (ayHel. buomornueckoe u
XO035IUCTBEHHOE 3HAUYCHHUE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.



3aKoHOMEpHOCTH (DOPMUPOBAHKSI OCHOBHBIX B3aUMOJICUCTBHI OPraHW3MOB B
sKkocuctemax. Ponv kackaouwozo 3ghghexma u 6ud08-30upuxamopos (Kuouesvix
8U008) 6 YHKYUOHUpOBaHUU dKocucmem. llepeHoC PHEPruu U BEIIECTB MEXIY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPTaHU3MOB, TTOMYJISIIAN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOT'€HHBIX BO3ICHCTBUI.

Mexanuzmul 6030eticmaust 3a2pA3HeHU PA3HbIX MUN08 HA CYOOP2aAHUZMEHHOM,
OD2AHUSMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmaus. MeTomonaorus
MOHHUTOPHHTA €CTECTBEHHBIX M aHTPOIIOTCHHBIX YKOCHCTEM.

JlemoHcTpanun
[Toptper: A. JIx. Tencinn.
Tabmuuer u  cxembl:  «Crpykrypa  OuoneHosza»,  «Dkocucrema

ITUPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOMHOTO Jiecay, «DyHKIIMOHATLHBIC
IPYIIBI OPraHU3MOB B SKOCUCTEMEY, «KpyroBopoT BelecTB B 3KocucteMey, «llenu
nutanusl (macTOWIIHAs, JACTpUTHAs)», «IKOJOTMYECKasl MUpaMuia YHUCEID,
«IKonorudeckasl nupammuia OMOMacCChDy, «IKOJOTUYECKAs] MUpaMUIa SHEPTUn»,
«O0pazoBanue 6osota», «llepBuunas cykueccus», «BoccranoBnenue yeca nocie
noxapa», «9KOocucrema 03epa», «ArpoueHos», «KpyroBopoT BEMIECTB U IOTOK
SHEPruu B arporeHo3ey, «[Ipumepsl ypooskocucTem.

O6opynoBaHue: repbapun pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Uydelia NTUIl U
3Bepeid, rep0dapuu KyIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYyM KaK MOJIEIh
HKOCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypOo0o3KOCUCTEMBD.

JladopaTtopHas pabora «l3ydenne paszHoOOOpasus MENKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX YKOCHCTEMAaX).

IKCKypcusi «IKCKypcHsl B TUIIMYHBIN OMOTeorieHo3 (B AyOpaBy, Oepe3HsK,
ebHUK, Ha CYXO/0JIbHBIN WM TOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IKCKypcUs B arpo’KOCUCTEMY (Ha MOji€ WIM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmieruranerapHas 00ojouka 3eMJIM, T/A€ CYIISCTBYET WIH
CyILECTBOBaJA KU3Hb. PazBuTHe npejacTaBienuil o ouocdepe B Tpynax 3. 3rocca.
VYuenue B. . Bepnanckoro o 6uoctepe. O6mactu ouocdepst u e€ cocras. JKupoe
BELIECTBO OMOCc(epsl U ero PyHKIHH.

3aKOHOMEpHOCTH cylnecTBoBaHusl 6rocheprsl. OcodeHHoCcTH OHMochepbl Kak
rI100abHOM dKocHucTeMbl. JnHaMuueckoe paBHoBecue B buocdepe. KpyroBoporsl
BEIIECTB M OMOT€OXUMUYECKHE ITUKIIBI (YIiIepoa, a30Ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.



3onansHOCTH OMocdepsl. [lorsTre o 6mome. OCHOBHBIC OMOMBI CYIIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHBIE M I[IUPOKOJIMCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
MyCTBIHY, TPOIIMYECKUE JIECA, BBICOKOTOPbs. KimMar, pacCTUTENbHBIN U KUBOTHBIN
MHUp OMOMOB CYyIIH.

CtpykTypa u (QyHKIIUS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINAIA U
ounochepHbIX PYHKIIUI.

JleMoHCcTpanuu

[Toprpetsl: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuubl 1 cxeMmbl: «['eochepsr 3emin», «KpyroBopor azora B MpUPOEY,
«Kpyrosopor yriepoga B mnpupone», «KpyroBopor Kuciopojga B MPUPOIE»,
«KpyroBopot Boawsl B mpupozae», «OcHOBHbIE OUOMBI cymny, «Knmumatnueckue
nosica 3eman», «Tynapay, «Taitray, «CMemanubiii jec», «IIInpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gecy.

O6opynoBanue: repObapur pacTeHUM pa3HbIX OMOMOB, KOJUTEKIIUHU >KUBOTHbIX.

Tema 11. YesioBek u OKpy:Kaoumias cpeaa

OKOJIOTUYECKHE KPU3HChI M UX NpUYMHBL. Bo3aeiicTBue uenoBeka Ha
ouocdepy. 3arpsizHeHre Bo3AyUIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHON
cpeasl. OxpaHa BOAHBIX pecypcoB. Paspymienme mnouBbl. OXpaHa NOYBEHHBIX
pecypcoB. MI3MeHeHue Kinmara.

AHTpPONIOTEHHOE BO3JICWCTBAE HA PACTUTENBHBIA M KUBOTHBIM Mup. Oxpana
pPacCTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIBI OXPaHbl MPUPOJBIL.
Kpacubie kHuru. Oco0o oxpansembie mnpupognbie Tepputopuu (OOIIT).
Borannueckue casbl U 300J10THYECKHUE TTAPKHU.

OCHOBHbBIE MNPUHIUIIBI YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA U MHPHUPOJBL.
PamimonanpHOe  TPUPOAOINOIBL30BAHUE M COXPaHEHHE  OMOJOTHYECKOro
pazHooOpasuss 3emim. OOmmME 3aKOHOMEPHOCTH TJI00AbHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'0 KPU3HUCa U €r0 BEPOATHBIC MOCIECTBHUS.

Pa3zButrie METOIOB MOHUTOPHHIA Pa3BUTHUA ONACHBIX TEXHOTCHHBIX
nponeccoB. Cucmemuvie ucciedosanusi nepexooa K pecypcocbepezaroujeri U
KOHKYPeHmOoCcnocooHou snepeemuxe. buonoesuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonnsvie cucmemvl, obecneuusaiowjue OOCMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U dKkocucmem. OCHOBbI
sKopeadbuumayuyu Kocucmem u cnocoboos 6o0pvbOvl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyxkyusa mopckux u HazemMHbix 3KoCUCmeEM.

JlemoHcTpanuu

Tabmuie! 1 cxemsl: «3arpsa3HeHue arMochepbl», «3arpsi3HeHHE THAPOCHEPH»,
«3arpszHenue nouBb», «[lapHuKOBBI 3P dexT», «Ocob0 oXpaHseMbie TPUPOTHBIC
TEPPUTOPUNY, «MOJIeNn yIpaBiIsieMOro MUpay.



O6opynoBanue: ¢ororpadun OXpaHSIEMBIX PACTEHUHW M JKUBOTHBIX KpacHoit
kHUr" Poccuiickont @enepannu, KpacHON KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOT'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycraHaBnmuBaer TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
00yJaromuUMHUCA TPOrpaMM CpPEAHEro OOINero oOpa30BaHUs: JIMYHOCTHEHIC,
METaINpeIMETHbBIE U MPEIMETHBIE.

B cTpyKkType JIMUHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTrPAaMMBbI IO OUOJIOTUHU
BBIJICTICHBI CJIEYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIMMMHUCS POCCHUICKOM
IPaKIAHCKON WIGHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOONpENENEHUI0, Haiuuue Momueayuu K  OOy4eHUIO  OHMOJIOTHH,
YeleHanpaesieHHoe passumue BHYTPEHHUX YOEXKIACHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPATULMK PA3BUTHS OHUOJIOTHYECKOTrO
3HAHWS, 20MOBHOCMb U CNOCOOHOCMb O0YUAIOIIMXCS PYKOBOJCTBOBATLCS B CBOEH
JEATEIBHOCTA 1IEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTHYECKOTO 00pa30BaAHMS, HAIUYUE NPABOCO3HAHUS YKOJIOTHIECKON KYIbTYPHI,
cnocobHocmu cmagums eI U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE PE3YNIbTAThl OCBOCHUS IPOTPAMMBI IO OMOJIOTHH IOCTUTAIOTCS B
€IUHCTBE Y4YEOHOW U BOCIHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMH, UCTOPUYECKUMU U JYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSATHIMU B OOIIECTBE MpaBUJIIAMU U HOPMaMU
MOBEICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpPa3BUTHUS, PAa3BUTHUS BHYTPEHHEW MO3MIMU JIMYHOCTH, NATPUOTH3MA U
YBaXXEHUSI K 3aKOHY M MPABOIOPSAKY, YEJIOBEKY TPy/Ja U CTaplIeMy MOKOJEHHUIO,
B3aMMHOTO YBaXCHUS, OCPE)KHOTO OTHOIIEHUS K KYJIbTYpPHOMY HACJCAUIO H
TpaJIuLUsIM MHOIOHalMOHAIIbHOTO Hapoaa Poccuiickor denepanuu, npupoae u
OKpYKarollen cpee.

JImaHOCTHBIE pE3yJabTaThl OCBOCHUSA y4deOHoro mpeamera «buomorus
JOJDKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIM{, TIO3UTHUBHBIX BHYTPEHHHMX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUICKOr0 OOIIEeCTBA, pPACHIMPEHHUE KU3HEHHOTO
OMbITA U OMBITA JEATEILHOCTUA B IMPOILIECCE peaM3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:kaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUKA 00YYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOT0 00IIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEN, YBAKCHHE 3aKOHA
Y TIPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEITHHOCTH IIPH CO3AAHNH YI€OHBIX
MPOCKTOB, PEIICHWU Yy4eOHBIX U [O3HABATENIbHBIX 3aJlady, BbBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEIEATh COOCTBEHHYIO TMO3UIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOACH C Pa3HbIMU YOCXKICHUSIMH, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, T[IO3HABATEIbHBIX U HCCIEAOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIICGHUS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJICHUH CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKON JI€SITENIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS :

c(hOpMUPOBAHHOCTH POCCUICKOM TPaskIaHCKOW UICHTUYHOCTH, TATPUOTU3MA,
YBaXKEHUSI K CBOEMY HapOAy, YyBCTBAa OTBETCTBEHHOCTH Mepell PoauHoil, ropnoctu
3a CBOM Kpau, CBOIO PoOIHHY, CBOM S3BIK U KYJIbTYpPY, NPOLLIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBLHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MaMSTHUKAM IPUPOIBI,
JTOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHMBATHh BKJAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAUYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IPUPOIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yoeXKIE€HHOCTh, TOTOBHOCTh K CIY’KCHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTH 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEU POCCUUCKOT O HAPOAA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHKE JJUIHOTO BKJIa/Ia B IOCTPOCHUE YCTOWYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TPUHATHUS LIEHHOCTEM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUI;

MOHUMAHUE YMOIMOHAIBHOTO BO3/IEUCTBUS JKUBOWU MPUPOABI U €€ [IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPAKEHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHHE
MPOSABIIATh KAU€CTBA TBOPUYECKOM JIMUHOCTH;

5) ¢pusuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 310POBbS U
3MOLHMOHAJIBHOI0 0JIAT ONOJIYYHS:

MMOHUMAaHHUE U PealTi3alius 3/J0pOBOro U 0€30IMacHOro 00pa3a KU3HH (310pOBOE
NUTaHue, COOJI0/IEHNE TMTMEHNYECKHUX MPABUII U HOPM, COAJIaHCUPOBAHHBIN PEKUM
3aHATHUI W OTAbIXa, peryjsipHas (u3uyeckas aKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOT'0 M KOMIIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE [EHHOCTH TPaBUJI HWHJUBUAYAJTbHOTO M  KOJUIEKTUBHOI'O
0€30MacHOro0 MOBEJEHUS B CUTYAIUSIX, YIPOKAIOUINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TOCJIEICTBUI M HEMPUSITUS BPEIHBIX MPUBbIYEK (ymoTpedieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HaHHE LIEHHOCTH MacTEpCTBa, TPYI0I00ue;

TFOTOBHOCTh K AKTHUBHOM JI€ATEITLHOCTH TEXHOJIOTMYECKOW U COIMaTbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

MHTEpEC K Pa3IU4HbIM chepaM MpoecCHOHAIbHON AESTEIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymed mnpodeccudn | PEeaTu30BbIBATH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K TPUPO/I€ KaK HCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHHS;

MOBBIILIEHUE YPOBHSA SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSA TIOCTYIKOB M OLEHKM HX BO3MOXHBIX TOCIEACTBUNA IS
OKPYKaroller Cpebl;

OCO3HAHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOsieM M IMyTel HX
pelleHus;

CIOCOOHOCTH MCIOJIb30BaTh MPUOOPETAEMbIE IIPU U3YUCHUH OMOJIOTUH 3HAHUS
U yMEHHMS TpU  pelIeHHH MnpobdiieM, CBA3aHHBIX C  PalMOHAJIbHBIM
MPUPOJIONOIb30BaAHUEM  (COOJIO/ICHHE  TMpaBWJ  TOBEJAEHUS B MOPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, OMOChEpPHI);

AKTUBHOEC HEMPUATHE JICUCTBUIN, IPUHOCSIIUX BPEl OKPYKAIOIIEH TPUPOTHOU
cpene, YMEHHE MPOrHO3MPOBATh HEOJArONpUSTHBIE SKOJOIMUECKHE MOCIEACTBUS
NpEANPUHUMAEMBIX AEUCTBAN U IIPEIOTBpALIaTh UX;



HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIIJICHHS, YKOJIOTUYECKON KYIbTYpHI,
OTIbITa JeSITeNbHOCTU IKOJIOTUYECKOM HaIpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS UMM B IO3HABATEIbHOW, KOMMYHUKATUBHON U COLUMAJIBHOM
MPAKTHKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKON JIEATEIBHOCTH IKOJOTHUECKOM
HanpaBJIeHHOCTH;

8) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAyKH U OOIIECTBEHHON NMPAKTHKH, OCHOBAHHOTO Ha JIHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTa B TIOJIUKYJIBTYPHOM MHPE;

COBEpILIEHCTBOBAHUE S3BIKOBOM M UYHMTATENbCKOW KYJIbTYphl KaK CpelCTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMU U TTO3HAHUSI MUPA,

MOHUMAaHUE CHeuuPUKU OHOJOTMM KakK HayKH, OCO3HaHUs €€ poiu B
(OpMHUPOBAHUHU PALIMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
IpEeJICTaBICHUsI 00 OKpPY)KAIOIIEeM MHpE KaK O €JUHCTBE MPUPOIbI, YEJIOBEKa U
o0miecTBa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH W peHieHuH Mpodiem
COXpaHEHUS TPUPOJTHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHU JIJIi COBPEMEHHOM ITMBUIIU3ALINU:
o0ecrieueHrsi HOBOTO YpPOBHS pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  PECYpCHbIE  MPOOJIEMBl  PAa3BUTHS
YeI0OBEUECTBA, MOMCKA MyTel BhIXO/a M3 TJI00ATBHBIX SKOJIOTMUECKHX MpoOieM U
obecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTUIO,  paAlMOHAIBHOMY
UCTIOJB30BAHUIO MPHUPOTHBIX PECYpCcOB W (HOPMUPOBAHWIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKUX 3HAHUUW B LEIX
MOBBIIICHUS OOMIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTAaBHOW YacTH (DYHKIIMOHAJIHLHOM TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOn
IpyU U3y4EeHUU OUOJIOTUY;

MOHUMAHUE CYIIHOCTH METOJOB MO3HAHMUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM MHCIIOJNIb30BAaTh TIOJdy4YaeMble 3HAHMUS JJI1 aHalu3a Hu
OOBSICHEHHUS SABJICHUN OKPY)KAIOIIErO0 MUPA U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAaHHBIE 3aKJIIOUEHUSI HA OCHOBE HAy4YHBIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C IEeJIbI0 TOTYyYEHHUs TOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIs
perieHust IpodJieM B pealbHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE LIEHHOCTH HAY4YHOH J€ATENbHOCTH, TOTOBHOCTh OCYILECTBISThH
MPOEKTHYIO M UCCIEI0BATENbCKYIO e TEIbHOCTh HHIMBUTyaIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO W
caMo00pa30BaHUIO, K AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUN MO OHOJOTHMH B
COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOEHUS y4deOHOro mnpeamera «buonorusy»
BKITIOYAIOT: 3HAUYMMbIC I (OPMHPOBAHUS MHUPOBO33PECHHS OOYJaAIONTUXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE MOHATHS, OTPaKAIOIIHNE
IIEIOCTHOCTh HAYYHOW KapTUHBI MHpPAa H CICONU(PUKY METOJOB ITO3HAHWS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBIICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClIeIoBaHre, HaOI0ICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHUE); YHUBEPCATbHBIC
yuyeOHBbIE JeUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, DETYJSTHBHbBIC),
obOecnieunBaromue GopMupoBaHue (PyHKIIMOHATILHON IPAMOTHOCTH U COLIMAJIbHOM
KOMIIETEHIIUH  OOYyYalollMXCs;  CIOCOOHOCTh  OOYYarolUXCS — UCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTIIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATHHBIC
yueOHbI€ IEHCTBUA B MO3HABATEIHHONW U COI[UANIBHON MTPAKTHUKE.

B pesynbrare u3ydenus OMOJIOTHH Ha YPOBHE CPETHETO 00IIero o0pa3oBaHms
y oOyuaromerocss Oyayr cdopmMupoBaHbl TMO3HABaTeIbHbIE YHUBEpPCAJIbHBIC
y4yeOHBbIC JCHCTBUS, KOMMYHHKATHUBHBIE YHUBEpCAJIbHBIC Yy4EOHBIC ICHCTBUS,
PETYISATHBHBIC YHUBEPCATbHBIC YICOHBIC ACHCTBUS, COBMECTHAS JICATCIHLHOCTD.

MeranpenMeTHbIe pPe3yabTaThl OCBOEHHUS MPOTrpaMMbl CPEIHEr0 OOIIEero
0o0pa30BaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1) 6a3oBBIE JJOrHUecKHe JeHCTBHA:

CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyaJIM3MPOBAaTh  MPOOJEMY,
paccMaTpHBaTh €€ BCECTOPOHHE,

WCIIOJIb30BaTh TMPU OCBOEHWW 3HAHUNA TPUEMBI JIOTUYECKOTO MHBIIIJICHUS
(anayin3a, CUHTE3a, CpaBHEHUS, Kiaccudukammu, 0000IeHNs ), PACKPhIBATh CMBICII
OMOJIOTUYECKUX MOHATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHSATHUSIMH );

ONpeAeNATh WU MACSATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUH UX
JTOCTHKEHUSI, COOTHOCUTH PE3YyJIbTaThl IEATCILHOCTH C MIOCTABJICHHBIMU IEJISIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS i OOBSICHEHUS! (DaKTOB U SBJICHUI
KUBOU TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKACHHUS (MHIYKTUBHBIC, JCTYKTHUBHBIC, TIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SIBJIICHUSIX, (DOPMYJTMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IETIbHBIE CPENICTBA I IPEICTABIICHUS CYIIIECTBEHHBIX
CBS3¢ W OTHOIICHWH B H3y4aeMbIX OHOJIIOTHYECKHX OOBEKTaX, a TakKKe
IPOTUBOPEUNA PA3HOTO POJA, BBIABICHHBIX B PA3IMYHBIX HWH(POPMAITMOHHBIX
UCTOYHUKAX;



pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIINXCS
MaTepuaibHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUI JAESTEIIbHOCTH;

KOOPJAMHUPOBATH U BBIIOJHATH PA0OTY B YCIOBUSX PEATbHOI0, BUPTYAJILHOTO
¥ KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBINIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIea0BaTeJIbLCKHE JeHCTBHUA:

BJIQ/IETh HABbIKAMHU Y4EOHO-UCCIIEA0BATEIbCKON U TPOESKTHOU AESITEIIbHOCTH,
HaBBIKAMH  pa3pelieHHs MpoOJieM, CHOCOOHOCTHIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METO/IOB PEIICHMS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pa3IMYHbIX METOJOB NTO3HAHUS;

UCIOJIb30BaTh PA3JNUYHBIE BHUIABI JACSITEILHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 HUHTEpHpeTaluH, NPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYaIUSX, B TOM YHUCJIE MIPU CO3AaHUU YUEOHBIX U COLIMABHBIX IPOCKTOB,;

(dbopMUpOBaTh HAYYHBIN TUI MBIILJICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHUEH,
KITFOUEBBIMU MOHSATUSMU U METOIaAMU;

CTaBUTh M (POpMynIHpOBaTH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOU
JESITEbHOCTU U KU3HEHHBIX CUTYAIUsX;

BBISIBIIATH TPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3MpOBaTh 3ajadvy,
BBIIBUTATh TUIOTE3Y €€ peleHus, HAXOIUTh apTyMEHTHI JIJIS TOKA3aTeIbCTBA CBOMX
yTBEP)KIIEHUH, 33/1aBaTh MapaMeTphl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATH TIOJYYEHHbIE B XOJA€ PpELICHUS 3aJaud  pPe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

OCYILIECTBJIATh LEJCHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CIOCOOOB
JENCTBUS B MPOPECCUOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENBbHYIO M MPAKTUYECKYIO 00J1acTH
KU3BHENIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJEH, MpeuiaraTh OpUTHHAIbHBIC MOAXOAbl U PEIICHHS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PELICHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCS B PA3IMUHBIX UCTOUHHMKAX MHPOpMaLUH (TEKCTe yueOHOro
ocoOusi, HAY4YHO-MOMYJIIPHOM JUTEparype, OHOJIOTMYECKUX CIOBApiAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B WHTepHETE), aHaIM3UpPOBAThH
UHOOPMAIINIO Pa3IMYHBIX BUJOB U (POPM IIPE/ICTABICHUS, KPUTHIECKH OIEHUBATh
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3INYHBIC METOABI TIPH TOUCKE U
otOope Ouonornueckol nHGoOpMaIUl, HEOOXOIUMON ISl BBIMOJHEHUS] Y4EOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCIOAL30BaHUSA HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3TMUHbIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMalbHYHO  (QOpMYy  MpEACTaBICHUS
Ounonorudyeckoi uHpopmaIuu (CXxeMbl, rpaQuKu, AuarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

HCIIOJIb30BaTh HAYUYHBIA $3BIK B KA4eCTBE CpPEIACTBA Mpu pabore ¢
Ouonoruyeckoil HMHPOpMalUel: TPUMEHATh XUMHUYECKue, (QU3nveckue Hu
MaTeMaTUYeCKUe 3HAKW U CUMBOJIBI, (pOpMYJbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIONb30BaTh M MpeoOpa3oBBIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

BJIQJICTh ~ HABBIKAMHM  PACIIO3HABaHUS W 3alluThl  WHMOpMarmw,
UH(OPMAIIMOHHON 06€30MaCHOCTH JTUYHOCTH.

Ogy1aieHNe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) oOmienue:

OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JUajore Wik JUCKYCCHUHU MO CYIIECTBY OOCyX IaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIHHO BBIMOJIHEHUS TpeiaracMou
3a/1aud, YYUTHIBATh UHTEPECHl U COIVIACOBAHHOCThH MO3UIIMKN JPYrUX Y4aCTHUKOB
JManora uiv JUCKYCCHH);

pacmo3HaBaTh HeBepOambHBIE CpencTBa OOIIEHUs, TMOHUMATh 3HAYEHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHS KOH(MIUKTHBIX CHUTYaIHM,
YMETh CMSTYaTh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJICUCTBUS, TOHUMATH
HaAMEPEHUs JIPYruX JIOAEH, MPOSBISATh YBAKUTEILHOE OTHOUIEHUE K COOECETHUKY
U B KOppEeKTHOHU (hopMe (HOpMyIHUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C HMCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas AeATeJbHOCTh:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIUBUIYaTbHOM
paboThI NMPU pelICHUH OMOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIMIOBBIX (OPM B3aUMOJICUCTBUSI MPU PEIICHUHN Y4eOHOM 3a/1auu;

BBHIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM Ka)KJI0T0O WieHa KOJJIEKTHUBA;

NpUHUMATh  II€JIM  COBMECTHOWM  JICSITENIBHOCTH, OPraHU30BBIBATH |
KOOPJAMHUPOBATh JICUCTBUS MO €€ JOCTHKEHUWIO: COCTABJIATH IUIAH JICMCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHUKOB, OOCYXIaThb pE3YJIbTATh
COBMECTHOU padOThI;

OLIEHUBAaTh Ka4E€CTBO CBOETO BKJIaJa U KaXJI0r0 y4aCTHHKA KOMaH/Ibl B OOIINHA
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE IIPOEKTBI, OLEHHUBATh HIEU C MO3ULUMUU HOBU3HBI,
OPUTMHAIILHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh IO3UTUBHOE CTPATETHMYECKOE TOBEACHUE B PANMYHBIX
CUTYaIUSIX, IPOSABISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUATHBHBIM.

OBjaeHne YHMBEPCAJIbHBIMH PEryJIATUBHBIMH eHCTBUSMHU:

1) camoopranuszanmus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISABJIEHUS NpoOJieM U HX
pELLIEHUs B )KU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHWI I1ENEeBbIE U CMBICIOBBIC
YCTAHOBKHU B CBOUX JEUCTBUAX U IIOCTYIKAX I10 OTHOLICHHUIO K XKUBOW IPUPOZE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYLICCTBIIATH I103HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
npoOJIeMBbl, CTaBUTh U (POPMYIMPOBATh COOCTBEHHBIE 33Jaud B 00pa30BaTEIIbHOM
NEATEIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSTEIIbHO COCTAaBJIATH IUIaH PEIICHUs MPOOIEMBbI C YYETOM UMEIOIIMXCS
pECYpCoOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTECHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYAaLUsIM;

paciupsTh paMKHd y4eOHOro MpeIMEeTa Ha OCHOBE JIMYHBIX MPEINOUYTECHHUI;

JIe1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a
peuieHue;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh  HABbIKAMHU  IIO3HABATEIIbHOM  peieKkcuu  Kak  OCO3HAHUS
COBEPIIACMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HUX pe3yJbTaTOB W
OCHOBAHM, HCIOJIb30BATh MPUEMBI PEQIIEKCUH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILIECHU;

YMETh OLEHMBATh PUCKH W CBOEBPEMEHHO IIPUHHMMATh PELICHUS MO MX
CHIKEHHIO;

IIPUHAMAaTb MOTHUBBI W apPryMEHThl JAPYIMX IIPA AaHAJINU3E pPE3yIbTaTOB
NEATEIbHOCTH;



3) npuHATHE cedsl M APYTrUX:
MPUHUMATh €051, MIOHUMAsi CBOU HEJJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX IPU aHAJIU3€ pPE3yJIbTATOB
NEeSTEeNbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYIHX Ha OIIMOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIMU APYTOro YeJIOBEKa.
IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pE3yJbTAaThl OCBOEHHUSA COAEpPXKaHUA Y4eOHOro MperMeTa
«buonorusiy Ha yrIyOJIEHHOM ypOBHE OPHEHTHPOBAaHBI Ha OOCCIICUCHHE
npodunbHOro  o0yuyeHus  oOywawomuxcsa  Ouonorud. OHHM  BKIIIOYAIOT:
cnenupuyeckue s OMOJIOTUU Hay4YHbIEe 3HAHUS, yMEHHS U CIIOCOOBI ACHCTBUH 110
OCBOEHHIO, MHTEPIPETAIMH U MPeoOpa30BAHUIO 3HAHUN, BUABI JIEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IMYHBIX YU4E€OHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuTyanusax. [IpenMerHbie pe3ynbTaThl MPEACTABICHBI IO
roJilaM U3y4eHHs.

[IpeameTrHble pe3ynbTaThl OCBOCHUsI yueOHOro mpeamera «buonorus» B 10
Kjacce JOJKHBI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OHOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUpA, B
MO3HAHUU  3aKOHOB TPUPOJBI W  PEIICHWH TpoOJIeM  PalMOHAIHLHOTO
IPUPOIONOJIB30BAHUS, O BKIAJAE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OouoJoruy;

BIIAQJICHUEC CHCTEMOM OHOJIOTMYSCKMX 3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararomue OUOJIOrMYECKUe TEPMHUHBI U TOHATHS (KU3Hb, KIIETKa,
OpraHusM, MeTa0oJIM3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT MU pPa3BUTHE), OMOJIOTUYECKUE TEOPHUH
(xnetounas Teopust T. llIBanna, M. Illnetinena, P. BupxoBa, XxpoMocomMHas Teopus
HacnencteeHHoctn T. Moprana), ywyenus (H. W. BaBuioBa — o ueHTpax
MHOT000pa3usi ¥ MPOUCXOXKICHUSI KYJIbTYPHBIX pACTEHUI), 3aKOHBI (€IMHO00pa3us
ITOTOMKOB TEPBOr0 IOKOJEHUS, PACIICIUICHHS, YUCTOThl I'aMET, HE3aBHCHUMOIO
HacnenoBanusa [. MeHaens, TOMOJOTMYECKMX pPSAJOB B  HACIEACTBEHHOMU
u3menunBocty H. Y. BaBunosa), npuHUumnbl (KOMIJIEMEHTaApPHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAaMU HAyYHOTO TMO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCICAOBAHUSAX JKHUBBIX OOBEKTOB (ONMUCAHUE, HU3MEpPEHUE,
HaOJII0/IEHHE, SKCIIEPUMEHT);

YMEHUE BBIJIETATh CYNIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MNPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pACTCHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAaCTE€HHU, >KMBOTHBIX, 4YEJIOBEKa, MPOILECCOB KU3HEAEITEIbHOCTH,



MPOTEKAIOUINX B OpraHU3Max pacTeHHil, KUBOTHBIX W YEIOBEKa, OMOIOTHUYECKUX
MPOLIECCOB: 0OMEHa BellecTB (MeTaboiIn3M), IPEBPALLEHUs dHEPruu, OpoKeHUs,
aBTOTPOGHOrO U TETePOTPOPHOrO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MHTO3a, M€i03a, TaMeTOreHe3a, SMOpUOreHe3a, MOoCTAIMOPHUOHAILHOTO Pa3BUTHS,
pa3MHOXKEHUS,  MHAWUBUIAYaJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIY OpPraHOMIaMU KJICTKH W HX
GYHKIUAME, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEH W UX (DYHKIUIMH, MEXITY
OpraHaMM W CHCTEMaMH OpPraHOB Yy pPaCTCHHH, JKMBOTHBIX M 4YEJIOBEKa M WX
GYHKIUAME, MEXIY CHUCTEMaMH OPraHOB W WX (QYHKIHMSAMHU, MEXKIY dTarnaMu
oOMeHa BEMIECTB, dTallaMy KJIETOYHOTO IMKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
ATanaMy SMOPUOHAIBHOIO Pa3BUTHS, TEHOTHUIOM U (DEHOTUNIOM, (PEHOTUIIOM U
dakTopamMu cpeasl OOUTaHUS;

YMEHHE BBISBIATh OTJIIMYUTEIbHBIE MPU3HAKU >KUBBIX CHCTEM, B TOM YHUCIE
pacTeHU, )KUBOTHBIX U YEIOBEKa,;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOUIUE AapryMEHThI, OHOJIOIHMYECKYIO
TEPMHUHOJIOTHUIO U CUMBOJIUKY JUISI IOKA3aTeJIbCTBA POJICTBA OPTraHMW3MOB Pa3HbIX
CHUCTEMATHYCCKUX TPYIIIT;

YMEHHE peliaTh OMOJIOrMYeCKUe 3a/1a4d, BBIABIATh TPUUUHHO-CIICICTBEHHbIE
CBSI3U MEXIY UCCIEAyeMbIMH OUOIOTUYECKUMU TIPOIIECCAMH U SBJICHUSIMHU, JI€aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHHH TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJHATH JIA0OpATOPHbIE U MpPaKTUYECKUE PAOOTHI, COOMIOAATH
npaBuia npu padbore ¢ yueOHbIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, TMPOBEPATh WX OKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GOpPMYIUpPYS 1elNb HCCIEAOBaHUs, aHAJIM3UPOBATH IOJYYCHHBIC
pE3yNbTATHl U JACNATh BHIBOIBL;

YMEHHE Yy4acTBOBAaTh B YUE€OHO-HCCIEI0BATEIbCKOM paboTe 1o Ouojoruw,
AKOJIOTMU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
MyOJMYHO  TPEACTaBISATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHUYCCKUX
KOH(EpEeHIUX;

YMEHHE OLIEHWBAaTh JTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIIEJOBAHUN B
o0JyacTv OMOJIOTUU U MEIUIIMHBI (KJIOHUPOBAHKE, UICKYCCTBEHHOE OTLIO0TBOPEHUE,
HAIPaBJICHHOE U3MEHEHHE T'€HOMAa U CO3/IaHh€ TPAHCT€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oymymiel mpodeccHoHaTbHON
JIESITEIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEeNbCKOTO XO3WCTBA, MUIIEBONW MPOMBINIJICHHOCTH, YTIYOJSTh MO3HABATEIbHBIN
UHTEPEC, HAMIPABJIICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
OpOJOJDKEHNE OMOJOTMYEecCKOoro oOpa3oBaHMs B OpPraHU3alMsIX CPEIHEro
po(ecCHOHaTBHOTO U BBICILIETO O0pa30BaHUSI.



[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buonorus» B 11
KJlacce NOIKHBI OTPaXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAYJIHOMN
KapTUHBI MHpA, B TO3HAHWW 3aKOHOB MPHUPOJBI U PEIICHUH DSKOJIOTHYECKUX
npoOjieM dYeloBeYecTBa, a TakKe B PEIICHWH BOMPOCOB PALMOHAIBLHOTO
IIPUPOJIONIOIB30BAHUSA, U B (POPMHUPOBAHUN IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
OOIIECTBY, YENOBEKY, O BKJIAJE€ POCCUMCKUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUU;

YMEHHE BIJIAJIETh CHCTEMOW OWOJOTHYECKUX 3HAHHWM, KOTOpas BKIIOYACT
OTIPE/ICIICHUSI W TIOHUMAaHHWE CYIIHOCTH OCHOBOIIOJIAralonuX OHWOJIOTHYECKUX
TEPMUHOB WM TOHATUU (BHJ, dKocucTema, Ouocdepa), OMOJOTHUUECKHE TEOPUHU
(aBomrornoHHast Teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHsI IBOJIOINN), YICHUS
(A. H. CeBeprioBa — 0 myTsx W HarpalieHusX sBosoruu, B.M. Bepuaackoro — o
ouocepe), 3akonbl (reHeTmueckoro paBHoBecus J[x. Xapau m B. BaitnOepra,
3apoabiieBoro cxonacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTMYECKOM MHUpaMUJIbl HEpPruM), rumnoressl (runoresa «vupa PHK» V.
I'unbepra);

YMEHHE  BJIaJeTh  OCHOBHBIMH  METOJaMH  HAy4yHOTO  IO3HAHUS,
HCITOJIb3YEMBIMH B OMOJIOTMYECKUX HCCIICOBAHUSIX JKUBBIX 00 BEKTOB M SKOCUCTEM
(omucanue, U3MepeHue, HabIo/IeHrne, IKCIEPUMEHT), CIIoco0aMH BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHE BBIACIATh CYIICCTBCHHBIC TPU3HAKWA: BHUIOB, OHMOTEOIICHO30B,
AKOCUCTEM H Omochepsl, CTAOMIM3HPYIOIIEro, IBIKYIIETO WU Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOPa, AUIONATPUIECKOTO U CUMIIATPUIECKOTO BUI000Pa30BaHMS,
BIMSHUS ~ JBIDKYIIMX  CHJI  ODBOJIONMM  HA  TeHO(POHA  TOMYJISITUH,
PUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpejic OOWTaHMs, YepeIOBaHUS HampaBICHUN
ABOJIIOIINH, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXKIY MPOIECCAMH  SBOJIIOIUH,
JBUKYIIUMUA CUJIAMU aHTPOINOreHe3a, KOMIIOHEHTaMM Pa3jMYHBIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUIM OPTraHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIE  NPU3HAKU  JKUBBIX  CHCTEM,
IPUCTIOCOOJIEHHOCTh BUJOB K Cpefie OOMTaHUs, aOMOTHYECKUX M OMOTHYECKHUX
KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAX,
AHTPOMOTEHHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO ¥ CUMBOJIUKY JUISI IOKA3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U Cpeibl OOUTaHUSI, EAUHCTBA



YEeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPAHEHHS MHOrooOpasus BHAOB H
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIIOBEUECTBA;

YMEHHE peliaTh OMOJIOrM4YeCKUe 3a/1a4u, BBISBISTh MPUYUHHO-CJIC/ICTBEHHbIE
CBSI3U MEXIY UCCIEAyeMbIMU OMOIIOTUIECKUMU TIPOIIECCAMH U SBIICHUSIMHU, JI€aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHHH TIOJYYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJHATH JIA0OPATOPHBIE M MpaKTUYeCKHe padoThl, COOIOIATh
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM,;

YMEHHE BBIJBUTATh THUIIOTE3bl, IMPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GOpPMYIUpPYS 1elNb HCCIEAOBAaHUS, aHAJIM3UPOBATH TONYUYCHHBIC
PE3yNbTATHI U ICJIaTh BHIBOJIBL;

YMEHHE Yy4acTBOBAaTh B YUE€OHO-HCCIIE0BATEIbCKON paboTe Mo Ouojoruw,
HKOJIOTUW U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
MyOJMYHO  TPEACTaBISATH  TOJYUYCHHBIC  pE3yJabTaThl HAa  YUYCHUYCCKUX
KOH(EpeHIIUX;

YMEHHE OIICHUBATH THIOTE3bl M TEOPUHU O MPOUCXOKACHUN KU3HHU, YETIOBEKa
M YeJIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIIOCO0AaX MPeaoTBpaICHUs
I00abHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oymymiel mpodeccHoHaTbHON
JESITENbHOCTU B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOIIOIb30BAHNS, MEIUIIU HBI,
OMOTEXHOJIOTUH, TICHXOJIOTHH, BETEPHUHAPUH, CEIHCKOTO XO3SKCTBA, MHILEBOM
POMBIIIEHHOCTH, YIAyOJsATh IMO3HABaTEIbHBIM WHTEPEC, HANPABJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYWOIIEH  mpodeccud H  TPOJOIDKEHHE
Oononornueckoro oO0pa3oBaHUs B OPraHU3ALUAX CPEIHEro MpoQEeCCHOHAIHLHOTO H
BBICITICTO 00Pa30BaHMs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uupoBbIe
Ne i/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6 OK
1 buonorus kak Hayka 1 0 0 nommorexa 1
https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMBI U X U3y4YEHUE 2 0 0 butmmorexa [IOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
b 2 .
. HOTOTI TICTIH 0 05 https://m.edsoo.ny/7£41¢292
bu6moreka [JOK
4 Xu 10 0 1
MIHCCIas OpratiEatubt et https://m.edsoo.ru/7f41¢292
5 Crpoenue u GyHKIIUHU KIETKH 8 0 2 butmmorexa [IOK
https://m.edsoo.ru/7f41¢292
6 OOMeH BelIeCcTB ¥ IPEBPAICHUE SHEPTUH B 9 0 1 bubmuotexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
. Hacnencrsennas nagopmanus u 9 0 05 bubmmoreka LIOK
peanu3arys e€ B KJIETKe ' https://m.edsoo.ru/7f41¢292
8 JKU3HEHHBINA UK KJIETKA 6 0 1 Bubmiorexa IOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
9 Ctpoenne u QyHKIUU OPraHU3MOB 17 0 1.5 https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f418886
10 Pa3mHoOXeHHE 1 pa3BUTHE OPTaHU3MOB 8 0 1.5 butmmorexa [IOK

https://m.edsoo.ru/7f41¢292




1 I'eHeTrKa — Hayka O HaCJlIEeICTBEHHOCTH U ) 05 bubmuorexa IIOK
W3MEHYUBOCTU OPTraHU3MOB ' https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
12 3 10 1
AKOHOMEPHOCTH HACJIEICTBEHHOCTH https://m.edsoo.ru/7641c292
bubmioreka [IOK
1
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 https:/m.edsoo.ru/ 741292
bu6mmoreka [JOK
14 Feneriia wenonera 3 05 https:/m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 1
= Ceexiiti OprarH3Mon https:/m.edsoo.ru/7f41¢292
bu6 OK
16 buorexHonorus u cuHTETHYECKAst OMOIOTUs 4 0 htlfpsj?/ljr(r)::;i)gm/7f4lc292
17 Pe3epBHOE Bpems 1 0
OBUIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrtpoiasbnsbie | IlpakTHyeckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
| 3apokaeHre U Pa3BUTHE 3BOJIIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
MukposBoonus u e€ pe3yJbTaTbl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YIbTATHI 6
[TponcxoxeHue 1 pa3BUTHE KU3HU HA
4 p p 15 1.5
3emiie
5 [TpoucxoxkaeHne yeloBeKa — aHTPOIOTreH e 10 1
DKOJIOorusi — HayKa O B3aUMOOTHOUICHUSIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
7 Opranu3Mmel U cpea OOUTaHuUs 1.5
DKOJIOTUsI BUOB U MOMYJISIIIUI 0.5
DKOJIOrHst COOOIIECTB. DKOIOTUYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — riobanpHas sKocucTeMa
11 UYenoBek U OKpyxaromias cpeaa
12 Pe3epBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara uudgpoBbie
Tema ypoka KonTpoabubie | IlpakTuyeckue A op
n/n Bcero H3YYCHUS oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
buonorus kak kKoMIUIeKCHas HayKa
1 1 KaK 9acTh COBPEMEHHOIO 1 0 0 Bromorexa [TOK
P 02.09.2024 | https://m.edsoo.ru/863e6122
o0uiecrBa
but6moreka [JOK
2 XK i 1 0 0
HBBIC CHCTEMBL I HX cBOHCTBA 05.09.2024 | https://m.edsoo.ru/863e6564
3 YpoBHeBas OpraHu3anus KUBbIX | 0 0 bu6morexa [IOK
CHUCTEM 06.09.2024 | https://m.edsoo.ru/863e6122
Hcropust OTKPBITHS ¥ H3YYICHUS
4 1 0 0 bu6 OK
kieTku. Knerounas teopus 11.09.2024 nommotexa I
MeTonbl MOJIEKYJIIPHOU U
KJICTOYHON OMOJIOTHH.
[IpakTnueckas pabora «M3yuenue
5 METOI0B KJIETOUYHON OMOIOTHH 1 0 0.5 Bromorexa [TOK
A ' 12.09.2024 | https://m.edsoo.ru/863e6122
(xpomaTtorpadusi, smekrpodopes,
nuddepeHuanbHoe
uentpudyruposanue, [1L[P)»
6 XUMHUYECKUM COCTaB KJIETKU 1 0 0 bubmiorexa [IOK
13.09.2024 | https://m.edsoo.ru/863e674¢e
7 MuHepalibHbIE BELIECTBA KIIETKH, | 0 0 bubmmorexa [{OK
ux OHMosoruyeckas poJib 18.09.2024 | https://m.edsoo.ru/863e674e




OpraHuveckre BEImeCTBa KICTKH —
oenku. JJabopaTopHas pabora

bu6morexa IIOK

8 0.5
«O06HapyxeHre OEJKOB ¢ TTOMOIIBIO 19.09.2024 | https://m.edsoo.ru/863e6b72
KaueCTBEHHBIX pEaKIUii»
9 CBolicTBa, K1accupUKAIKS | 0 but6moreka [JOK
byHKIIUN OETIKOB 20.09.2024 | https://m.edso0o.ru/863e6b72
10 Oprannueckre BeniecTBa KJIETKU — 0 bu6moTteka [JOK
YTJIEBOJIBI 25.09.2024 | https://m.edsoo.ru/863e6870
1 Oprannyeckue BellecTBa KIETKH — 0 bu6motexa [IOK
JIMOU B 26.09.2024 | https:/m.edso0.ru/863e¢6870
Hyxneunnoseie kucnotel. JJTHK u
PHK. JlaGopatopnas padoTa
12 «HccnemoBanre HYKICHHOBBIX 0.5 bubmotexa [TOK
s Y ' 27.09.2024 | https://m.edsoo.ru/863e6d5c
KHUCJIOT, BBIJICIICHHBIX U3 KJIETOK
pPa3TUYHBIX OPTraHU3MOBY
Crpoenue K ATO.
13 I[Tp HI;I/L EH(I;ZI:HH: HI/I(I)OC(l)aTLI 0 bubmiorexa [IOK
Pyt Y by 02.10.2024 | https://m.edsoo.ru/863e6d5¢c
(HT®D)
C HK. M
14 FeeIf:I\iE:II/I)O:aI:II;IsKHI/IHTOMI:IfI(/)IHH 0 budmorexa [IOK
> TP P ’ 03.10.2024 | https://m.edsoo.ru/863e6d5¢c
MIPOTEOMUKH
i 0
15 MeTonbl CTPYKTYPHOM OHOJIOTUU 04.10.2004
16 Tuner knerok. [Ipokapuornueckas 0 bu6mmorexa LIOK
KJIeTKa 09.10.2024 | https://m.edsoo.ru/863e6£f0
17 CtpoeHue 3yKapuOTHYECKOM 0.5 bubmumoreka [IOK
knetku. [IpakTuyeckas padora ’ 10.10.2024 | https://m.edsoo.ru/863e716¢




«3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHbD»

18

[ToBepXHOCTHBIN anmnapar KJIETKH

11.10.2024
OnaoMeMOpaHHBIE OPTAHOUIBI
19 kieTku. [Ipaktiuueckas pabora 0.5 bubmoreka [IOK
«M3yuenue NBMKEHUS LIMTOILIIA3MBbI 16.10.2024 | https://m.edso0.ru/863e6ff0
B PACTUTEIBHBIX KIIETKAX)
[TosryaBTOHOMHBIE OPTraHOHUIbI
KJICTKW: MUTOXOHJIPUH, TJTACTUIBI.
JlabopaTopHas pabora bu6motexa [IOK
20 0.5
«HccnenoBanue miasMoansa u 17.10.2024 | https://m.edsoo.ru/863e6f10
JIETUIa3MOJIH3a B PACTUTEIBHBIX
KJIETKaX)»
bu6moreka [JOK
21 HemewmOparitibie OpraOmb! k1eTkit 0 18.10.2024 | https:/m.edsoo.ru/863e6ff0
bu6moreka [JOK
22 CTpoeiie  pynKuuH AApa 0 23.10.2024 | https:/m.edsoo.ru/863e6£f0
CpaBHUTEIIbHAS XapaKTEPUCTUKA
3 KIIETOK yKapuoT. JlabopaTopHas 0.5
pabota «V/3yueHue cTpoeHUs 24.10.2024
KIIETOK Pa3JIMYHBIX OPTaHH3MOBY
ACCUMMJISAINS U TUCCUMUIIAIIAS —
JIBE CTOPOHBI MeTaboym3Ma. THIsl
24 oOMeHa BetecTB. JlabopaTopHas 0 bubmumoreka [IOK
pabota «/3ydyeHne KaTaauTHYECKOU 25.10.2024 | https://m.edsoo.ru/863e766¢

aKTUBHOCTU (DEPMEHTOB (Ha
MpUMepe aMUIIa3bl UK KaTaasbl)»




@epMEHTATUBHBIA XapakTep
peaKIyii KIeTOYHOro MeTabonm3ma.
JIabopaTtopHas pabora «3yueHue

2 .
5 (epMEHTaTUBHOTO PaCIICTIIICHUS 0.5 06.11.2004
MepoKcHaa BoJOpoa B
PACTUTETHHBIX U KHBOTHBIX
KIIETKaX»
26 benku-akTuBaTOpHI U OENKHU- 0
UHTUOUTOPBI 07.11.2024
7 ABTOTpOGHBIN TUIT OOMEHA 0 bubmuotexa LIOK
BEILIECTB 08.11.2024 | https://m.edsoo.ru/863e7c98
bubmumoreka [IOK
28 ) 0
OTOCHHTES 13.11.2024 | https://m.edsoo.ru/863e7c98
XemocuHTes. JlabopaTopHas pabota
2 .
9 «CpaBHEHHE MPOIECCOB 0.5 14.11.2004
(hoTOCHHTE3a ¥ XEMOCHHTE3a»
AnHaspoOHbIE OpraHu3Mbl. Bus
opoxxenws. Jlabopatopnas pabora
30 0
«CpaBHEHHE TTPOILIECCOB OPOKEHUS 15.11.2024
U JIbIXaHUS»
31 A3poOHbIE OpraHNu3Mbl. DTaIlbl 0 bubmotexa [IOK
SHEPreTUYECKOro ooMeHa 20.11.2024 | https://m.edsoo.ru/863¢e7aae
DHeprus MeMOpaHHOT 0 TpagueHTa
bubmumoreka [IOK
32 npotoHoB. Cunte3 AT®: padota 0
. 21.11.2024 | https://m.edsoo.ru/863e7aae
npoToHHOU AT®-cruHTa3bI
bu6moreka [JOK
33 P 0
CARIITH MATPHAHOTO CiHTesa 22.11.2024 | https://m.edsoo.ru/863e796¢e




34 Tpanckpunuus — MaTpUYHBINA 0 bu6mmorexa LIOK
cunte3 PHK 27.11.2024 | https://m.edsoo.ru/863e796e
N bubmumoreka [IOK
35 Tpascisis i € oTartet 0 28.11.2024 | https://m.eds0o0.ru/863e796¢e
36 Konnposanue amunokucnor. Posb 0 but6moreka [JOK
pubocoM B OrmocuHTE3e Oenka 29.11.2024 | https://m.edsoo.ru/863e796e
Opranu3anys reHoMa y mpoKapuoT
37 0 bu6 OK
U DYKapuoT 04.12.2024 nomorexa [
13 MounekynsapHble MEXaHU3MBI 0
SKCIIPECCUU TE€HOB Y DYKapUOT 05.12.2024
Bupycbl — BHEKJIE€TOUHbBIE (OPMBI
39 JKW3HU U O0JIMTaTHBIC MTapa3uThI. 0.5 bu6motexa [IOK
[Ipaktuueckas padota «Co3nanue ’ 06.12.2024 | https://m.edsoo.ru/863e7540
MOJIEIH BUPYCa»
40 BupycHbie 3a001eBaHus YyeI0BEKa, 0 bu6mmoreka [IOK
KUBOTHBIX, PACTECHUI 11.12.2024 | https://m.edsoo.ru/863e7540
41 Hanorexnonoruu B 61Mosioruu u 0
MEIULINHE 12.12.2024
42 JKu3HEHHBIN LUK KIETKH 0 Bubmmorera [IOK
13.12.2024 | https://m.edsoo.ru/863e7dc4
. bu6moreka IIOK
43 Matpiipiit cnires IHK 0 18.12.2024 | https://m.edsoo.ru/863e796e
Xpomocomsl. JJabopatopuas paboTa
44 {4 .
«M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5 19.12.2004
MUKpOTpenapaTax»
bub6moreka [JOK
45 — 0
Jlenerue KISTIH — MHTO3 20.12.2024 | https://m.edsoo.ru/863e7dc4




Tunsl kietok. Kapuokunes u
uutokunes. Jlaboparopuas padota

bu6morexa IIOK
46 «Habmonenue MHTO33 B KICTKAX 05 25.12.2024 | https://m.edsoo.ru/863e7dc4
KOHYHKA KOpeIKa Jiyka (Ha
TOTOBBIX MHUKpOIIpenapaTax)
47 Peryssius >KU3HEHHOTO IHKJIA 0
KJIETOK 26.12.2024
4
8 Opranusm Kak eIMHOE 11e10€ 0 27 12.2004
Tkanu pactenuii. JlaboparopHas
49 abota «/3yueHue TKaHen 0.5 bubmorexa [TOK
P Y ' 08.01.2025 | https:/m.edsoo.r/863d115a
pacTeHui
TxaHU )KHBOTHBIX U YCIIOBEKA. Bu6 LIOK
noJmoTeKa
50 JIa6 0 " 0.5
abOpatopHaj pabora (I3ynerue 09.01.2025 |  hitps:/m.edsoo.ru/863df606
TKaHEH KUBOTHBIX)
Oprasbl. CuCTEMBI OPTaHOB.
51 JlabopatopHas pabota «M3yucHue 0.5 bubmorera IIOK
PaTOpHai b . ' 13.01.2025 | https://m.edsoo.ru/863dfae8
OPraHoB IIBETKOBOT'O PaCTCHHSDY
but6moreka [JOK
32 Onopa Tena opraimsmos 0 15.01.2025 | https:/m.edsoo.r/863e10b4
53 0
JIBM>KeHHE OpraHu3MOB 16.01.2025
4 I1
5 HUTaHUE OPraHU3MOB 0 20.01.2005
[TuTaHMe TO3BOH OYHBIX JKMBOTHBIX.
55 [TumeBapuTenpHas cuctremMa 0 bubmorexa [IOK
tesap 22.01.2025 | https://m.edsoo.ru/863e219a

YCIOBCKa




56 0
JlpIxaHue opraHn3MoB 3.01.2025
57 JIpixaHue mMOo3BOHOYHBIX JKUBOTHBIX 0 bu6morexa [IOK
U YeJioBeKa 27.01.2025 | https:/m.edsoo.ru/863e231a
58 TpaHCIOPT BEIIECTB Y OpraHU3MOB 0 Bubmmorera [IOK
PAHCHOPT BEMIeCts ¥ Op 29.01.2025 | https:/m.edsoo.ru/863d2c08
KpoBenocnas cucrema
59 ITO3BOHOYHBIX )KUBOTHBIX U 0 bubmorexa HOK
30.01.2025 | https://m.edsoo.ru/863ele9c
YyenoBeKa
bu6moreka IIOK
60 B 0
PUICIICHHE ¥ OPrafHsMoB 03.02.2025 | https://m.edsoo.ru/863d89d2
61 0
3amura y Opranu3MoB 05.02.2025
bu6moreka [JOK
62 4 0
MMYHHa cHETeMa Aeropera 06.02.2025 | https:/m.edsoo.ru/863e1942
63 PaznpaxumocTs u perynsuus y 0 bu6morexa [IOK
OpPraHu3MOB 10.02.2025 | https://m.edsoo.ru/863e0c36
I'ymopanbHast perysius u
64 3;] 01? WHHas chZeMI: JKMBOTHBIX U 0 bubmorexa HOK
HOKP 12.02.2025 | https://m.eds00.ru/863e0c36
yelioBeKa
bu6moreka IIOK
05 (DOPMEI pasMHOKCHHS OPraii3MOB 0 13.02.2025 | https:/m.edsoo.ru/863e81b6
bubmumoreka [IOK
66 IT 0
OTIOBOE PAsMHONCHITE 17.02.2025 | https://m.edsoo.ru/863e831¢e
bubmumoreka [IOK
67 Meii 0
o3 19.02.2025 | https://m.edsoo.ru/863e7f4a
l'ameTorenes. O6pa3oBanue u bubmmorexa [{OK
68 0.5
pa3BUTHE MOJOBBIX KIETOK. 20.02.2025 | https://m.edsoo.ru/863e81b6




Jlabopatopnas pabora «13ydenue
CTPOCHMA ITOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIpernapaTaxy»

69 WnauBuayanbHOE pa3BUTHE 0 bub6mmoreka [IOK
OpraHU3MOB — OHTOT'€HE3 24.02.2025 | https://m.edsoo.ru/863e8436

70 3akiaJKa OpraHoB U TKaHEH U3 0 bu6moTteka [JOK
3apOJBILIEBBIX JIUCTKOB 26.02.2025 | https://m.edsoo.ru/863e8436
PocT u pa3BuTHE KUBOTHBIX.

71 JlabopaTopHas pabora «BpisiBIeHUE 0.5 bu6motexa [IOK
MPU3HAKOB CXOJCTBA 3apObIIIEH 27.02.2025 | https://m.edsoo.ru/863d93b4
MI03BOHOYHBIX KUBOTHBIX)»

Pa3mHo)eHue u pa3BuTHE

79 pactenuii. Jlabopatopnas pabora 0.5 bubmmorexa [{OK
«CTpOeHHE OPraHOB Pa3MHO0KEHUS 03.03.2025 | https://m.edsoo.ru/863d2fb4
BBICHIMX PACTCHUIN»

73 Ucropust cTaHOBIIEHUS U Pa3BUTHUS 0 bu6morexa [IOK
TEeHETUKU KaK HAyKU 04.03.2025 | https://m.eds00.1u/863e862
OCHOBHBIE ITOHSTHS U CUMBOJIBI

74 reHetuku. JlabopatopHas pabora 0.5
«/Ipo3zoduna kak 00bEKT 05.03.2025
TeHETHYECKUX MCCIIEIOBAHUI
3aKOHOMEPHOCTH HaCJIeOBaHUS
npu3HaKoB. MOHOTHUOpUIHOE

75 ckpemuBanue. [IpakTuueckas 0.5 bu6morexa [IOK
pabota "M3yueHue pe3ysibTaToB 10.03.2025 | https://m.edsoo.ru/863e8878

MOHOTHOPHTHOTO CKPEIIUBAHUS Y
npo30¢uter"




[luTonornyeckne 0CHOBBI

bub6morexa IIOK

76 0
MOHOTHOPHUJIHOT'O CKPEIIUBAHMS 11.03.2025 | https://m.edsoo.ru/863e8878

77 Ananu3upyroniee CKpelyBaHue. 0
Henonnoe noMmuHnpoBanue 12.03.2025
JuruGpuHoe CKpeluBaHue.

73 [IpakTueckas pabora «M3yuenue 0.5 bubmoreka [IOK
pe3yAbTATOB TUTUOPUTHOTO ' 17.03.2025 | https://m.edsoo.ru/863e89a4
CKpEIIMBAHUA y APO30(DUITBD)

IMutonorudeckrue OCHOBBI bubmmoreka [IOK

79 0
JTUTHOPUTHOTO CKPEIIUBaHUS 18.03.2025 | https://m.edsoo.ru/863e89a4
CreIieHHOE HacJIeTOBaHUE bu6moreka IIOK

80 0
IIPU3HAKOB 19.03.2025 | https://m.edsoo.ru/863e8c60
XpoMocoMHas Teopus bu6morexa [IOK

81 0
HACJIENCTBEHHOCTHU 31.03.2025 | https://m.edsoo.ru/863e8c60

bu6moreka [JOK

82 r 0

cHeTHRa HoJa 01.04.2025 | https://m.edsoo.ru/863e8c60
r

83 EHOTHII KaK I11eJIOCTHasI CUCTEMA 0 02.04.2005

84 I'eHeTHUecKUit KOHTPOJIb PAa3BUTHS 0
pacTeHUH, )KUBOTHBIX U YEJIOBEKa 07.04.2025

85 N3MeHunBOCTH MpU3HAKOB. Buabl 0 bubmorexa [IOK
U3MEHYUBOCTH 08.04.2025 | https://m.edsoo.ru/863e8efe

bubmumoreka [IOK

86 M 0

onx (pUKAMOHHAS U3MEHYUBOCTh 09.04.2025 | https://m.edsoo.ru/863e8efe
Bapuaiuonssiii psg u

87 BapualMOHHas KpUBasl. 0.5 bu6morexa [IOK

JlaGopaTopHas padbora ' 14.04.2025 | https://m.edsoo.ru/863e8efe

«HccnenoBanue 3aKOHOMEPHOCTEHN




MOAU(PUKAIMOHHON N3MEHUUBOCTH.
[TocTpoeHue BapualimoOHHOT O psija
Y BapUaLMOHHON KPUBOID)

TI'emoTHIIMUECKas N3MEHINBOCTD.

bu6moreka [JOK

88 KomOnHaTHBHAS N3MEHUHBOCTh 0 15.04.2025 | https://m.edsoo.ru/863e8efe
MyTalnmoHHast U3SMEHYUBOCTb.

29 [IpakTueckas padorta «MyTtanuu y 0.5 bubmoreka [IOK
po30(uIibl (Ha TOTOBBIX 16.04.2025 | https://m.edsoo.ru/863e8efe
MUKpoIIpenapaTax)»
3aKOHOMEPHOCTH MYTAalIHOHHOT'O

90 npouecca. JNMUIeHETUKa U 0 bubmorexa [TOK

21.04.2025 | https://m.edsoo.ru/863e8efe
SMUT€HOMHUKA
I'eneruka genoBeka. [IpakTiuaeckas
91 paborta «CocTaBieHue 1 aHAIN3 0.5 buomorexa [OK
. 22.04.2025 | https://m.edsoo.ru/863e8d78
POIOCIOBHOI»
. bubmumoreka [IOK

02 MeTOEI MeAUIIHCKOM reneTHit 0 23.04.2025 | https://m.edsoo.ru/863e8d78
3HaueHUEe METUITUHCKOW TCHETUKH B

93 MIPEIOTBPALICHUH U JICHEHUU 0 bubmoreka [TOK
TFeHeTHYECKHX 3a00eBaHU 28.04.2025 | https://m.edsoo.ru/863e8d78
9enoBeKa
OCHOBHBIE MTOHSTHS CENEKIUU.

94 JlabopatopHas pabota «M3yueHue 0.5 bu6motexa [IOK
COPTOB KyJbTYPHBIX PACTCHHUUN U 29.04.2025 | https://m.edsoo.ru/863e9214
MOPOJT TOMAITHUX )KMBOTHBIX)

MeTozb! CeneKIIMOHHON PaboThI.
95 JlabopatopHas pabota «3yuenne 0.5 bromorexa [TOK
30.04.2025 | https://m.edsoo.ru/863e9214

METOAOB CCICKIIMH paCTeHHfI)>




JlocTrKeHusl CeeKIMM pacTeHUN U

Bbu6morexa IIOK
o6 AupoTHpIX. TlpaTieckas pabora ! 0 05.05.2025 |  https:/m.edsoo.ru/363¢9214
«IIpuBuBKa pacTeHHI1»
CoxpaHeHue, u3yueHue u
1
97 HCHOJIb30BAHUE TEHETHYECKUX 0 06.05.2025
pecypcoB
buorexHosorus kak Hayka v
08 OTpaciib MPOU3BOACTBA. | 0.5 bubmmorexa [IOK
[IpakTnueckas padota «M3yuenue ' 07.05.2025 | https://m.edsoo.ru/863e9336
00BEKTOB OMOTEXHOJIOT U
99 OcHOBHBIE HaNpaBJICHUS | 0 bu6motexa [IOK
CUHTETHYCCKOM OMOJIOTUU 12.05.2025 | https://m.edsoo.ru/863e¢9336
bub6morexa IIOK
100 X 1 0
POMOCOMHAL I TEHHAT HIDICHCPIA 13.05.2025 | https:/m.edsoo.n/863¢9336
101 M 1
0 eINIIUHCKHAE OMOTEXHOIOT U 0 14.05.2025
PesepBHsbili ypok. IToBTOpEHuE,
102 000 1 0
000 H{CHI/IG, CHCTEMaTH3aIUS 19.05.2025
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10
~ 102 13.5

I[TPOT'PAMME




11 KVIACC

Koaun4yecTBo 4acoB

Ne Hara JJIeKTPOHHBIE HU(POBbIE
Tema ypoka KonrTpoasbnbie | IlpakTuyeckue
n/n Bcero U3y4YeHUs oOpa3oBaresibHbIE PeCypPChl
padoThl padoTHhI
Bubnnoteka LIOK
SBoMOLHONHAL Teopis U https://lesson.edu.ru/lesson/08680ea9-
| 1 b = | 0 0 03.09.2024 | 24b5-4073-9c88-
HapBuna
78991a88f00c?backUrl=%2F06%2F11
Bubnnoteka LLOK
JBrxKyime cuiibl https://lesson.edu.ru/lesson/dbb6c1d1-
2 SBOJIFOIIMH BUAOB 1o Y. 1 0 0 05.09.2024 | cf9c-43b5-ae8c-
Japsuny 1a4a8ea05f95?backUrl=%2F06%2F11
Bops6a 3a Bubnmoreka LLOK
CVILECTEOBAIC https://lesson.edu.ru/lesson/dbb6cldl-
3 i e 1 0 0 06.09.2024 | cf9c-43b5-ae8c-
€CTECTBEHHBII 1
. 1a4a8ea05f95?backUrl=%2F06%2F11
HCKYCCTBEHHBIN 0TOOD
Bubamoteka LLOK
dopMupoBaHUE https://lesson.edu.ru/lesson/7a22c0f1-
4 CUHTETUYECKON TEOPHH 1 0 0 10.09.2024 | 1169-4450-8585-
HBOIIOIUH b2ad01be75af?backUrl=%2F06%2F11
DTamnsl 3BOJIIOLIMOHHOI0 Bubnnoteka LUOK
mpoiecca: https://lesson.edu.ru/lesson/dbb6cldl-
5 POt 1 0 0 12.002004 | Mosi// flesson/
MUKPOI3BOJIOLHUSA U cf9c-43b5-ae8c¢-
MaKpO3BOJIIOLIUSA 1a4a8ea05f95?backUrl=%2F06%2F11




Bubnmoteka LLOK

[omymsauusa — https://lesson.edu.ru/lesson/a156d7a4-
6 3JeMeHTapHas eUHUIA 0 13.09.2024 | 2580-4f23-a777-

JBOJIFOIAU 188444dal572?backUrl=%2F06%2F11

3aKOH I'€HEeTHUY €CKOr 0

paBHOBecus J[x. Xapau,

B. Baiin6epra.
7 JlabopaTopHas pabora 0.5 17.09.2024

«BpisiBIIEHUE

M3MEHYHMBOCTH y 0CO0Oei

OJTHOT'O BHJIa»
g OnemMeHTapHbIe (aKTOPBI 0 19.09.2004

HBOJTIOIIHT

Bubnmoreka LLOK

DddexT ocHOBaTENS. https://lesson.edu.ru/lesson/al156d7a4-
9 D¢ddexT OyTHUTOTHOTO 0 20.09.2024 | 2580-4f23-a777-

TOPJIBIIIIKA 188444dal1572?backUrl=%2F06%2F11

Murpauuu. U3omauun
10 HOTLY I 0 24.09.2024

reorpaguyeckas,

Ounonornyeckas

Bubnnoteka LUOK

EcTtecTBenHsIif 0TO0p — https://lesson.edu.ru/lesson/304a891f-

11 HAMPaBISIOUMH QakTop 0 26.09.2024 | 8df8-4b19-9753-

9BOJIIOIINU

8f3275cae0f6?backUrl=%2F06%2F11




12

[TonoBoit oT6OP

27.09.2024

Bubnmoteka LLOK
Ohttps://lesson.edu.ru/lesson/304a891f-
8df8-4b19-9753-
8f3275cae0f6?backUrl=%2F06%2F11

13

[Tpucnoco6eHHOCTh
OpPraHU3MOB KaK
pe3yabTaT
MUKPO3BOJIOIHH.
JlabopaTopHas pabora
«3yuenne apoMmopdo30B
U UAMOaanTanuii y
pacTeHUM U 5KUBOTHBIX»

0.5

01.10.2024

Bubnnoteka LIOK
https://lesson.edu.ru/lesson/4b606f71-
48be-4b4b-a371-
6€90263cb6597?backUrl=%2F06%2F11

14

ITpumepst
IPUCIIOCOOIEHUH Y
OpPraHU3MOB:
Mopororuyeckue,
¢dusnonornyeckue,
OMOXUMHYCCKHEC,
MIOBE/ICHYECKHE.
JlabopaTopnas pabora
«[Ipucnocobienus
OpPraHU3MOB U UX
OTHOCHUTENbHAs
1eI1eCO00Pa3HOCThY

0.5

03.10.2024

15

Bun, ero xpurepuu u
cTpykrypa. JlabopartopHas
pabota «CpaBHeHHE
BUJIOB 110

0.5

04.10.2024

Bubnnoreka LLOK
https://lesson.edu.ru/lesson/6111c6b6-
69b6-421c-80bf-
7dc4f8a6f511?backUrl=%2F06%2F11




MOpQoIOoruuecKoMy

KPUTEPUIO»
Bubnmoteka LLOK
https://lesson.edu.ru/lesson/6111c6b6-

16 CrpykTtypa Buja 08.10.2024 | 69b6-421c-80bf-
7dc4f8a6f511?backUrl=%2F06%2F11
Bubnnoteka LIOK

BunooOpa3zoBanue kak https://lesson.edu.ru/lesson/6111c6b6-

17 pe3yJibTat 10.10.2024 | 69b6-421c-80bf-

MUKPOIBOJIIOLIUA 7dc4f8a6f511?backUrl=%2F06%2F11
13 CBs3b MUKPO3BOJIIOIUH U 11.10.2004
SIHACMHUOJIOTUH
O06o0mIeHNE IO TEMeE
19 «MUKpO3BOJIIOLIHS U €€ 15.10.2024
pe3yabTaTh»
Bubnmoteka LLOK
MakposBomonus.
s P https://lesson.edu.ru/lesson/85e9b260-
20 17.10.2024 | 0018-458a-9e76-
METOBI U3YYECHUS 286103e5af16?backUrl=%2F06%2F11
ABOJIOLINHT
buoreorpagpuueckue
21 METOJIbI U3y4ECHUS 18.10.2024
ABOJIIOLINHT
DOMOpuoIornuecKrue u
22 CPaBHUTEJBHO- 22.10.2024

MopooruyecKue




METO/bI U3Y4UEHUS
SBOJIFOIIUH

23

MonekynsipHO-
T'€HCTUYCCKHUC,
OMOXUMUYECKHE U
MaATEMATHUYCCKHNEC METOAbI
HU3YUYCHHA 5BOJJIIOIMHN

24.10.2024

24

OO61ue 3aKOHOMEPHOCTH
9BOJOIIUH

25.10.2024

25

AnanTuBHAs paguanus.
HepaBHOoMepHOCTD
TEMIIOB DB OJIIOLAHU

05.11.2024

26

Hayunsie runoresbl
MIPOUCXOKJACHUS )KU3HU
Ha 3emJiie

07.11.2024

Bubnmoteka LLOK
https://lesson.edu.ru/lesson/54f96a99-

57e3-4914-9da0-

ba9bad6f0889?backUrl=%2F06%2F11

27

Jonay4Hsbie
IIPEICTABIICHUS O
3apOKICHUH KU3HU

08.11.2024

Bubnmoteka LLOK
https://lesson.edu.ru/lesson/54f96a99-

57e3-4914-9da0-

ba9bad6f0889?backUrl=%2F06%2F11

28

OCHOBHEIE ATaIbl
HEOPraHUYeCKO1
SBOIOIAHN

12.11.2024

29

['unoressl 3apoxieHust
SKU3HHA

14.11.2024

30

Ucropus 3emnamn u MeToIbl
€€ N3y4YCHHS.

0.5

15.11.2024




JlabopaTopnas pabora
«3ydyeHre 1 onvcaHue
MCKOMAaeMBbIX OCTaTKOB
JPEBHUX OPraHU3MOB»

HauansHble STansl

31 . 0 19.11.2024
OpPraHUYECKOM IBOJIOIHH
Bubnnoteka LIOK
Ohttps://lesson.edu.ru/lesson/923cbdce-
32 OBOJIIOLIUS 3YKapuoT 0 21.11.2024 | 04ef1-4295-b67f-
€0268ad583c02?backUrl=%2F06%2F11
OCHOBHBI€E ATaIlbI
Bubnnoteka LUOK
ABOJIFOLIMM PACTUTEIBLHOTO
https://lesson.edu.ru/lesson/9ec4c3a8-
mupa. [Ipaktuueckas = 763-40ed-b127
33 pabota «/3yuenue 0.5 22.11.2024
. 2e1b849c4222?backUrl=%2F06%2F11
0COOEHHOCTEN CTPOEHUS
pPacTEHMI pa3HbIX
OTJIEIOBY
Bubnnoteka LIOK
OCHOBHBI€E ATaIlbI https://lesson.edu.ru/lesson/9ec4c3a8-
34 SBOJIFOIIMH JKUBOTHOI'O 0 26.11.2024 | 5763-40ed-b127-
mupa 2e1b849c4222?backUrl=%2F06%2F11
DBOIIOLHS JKUBOTHBIX.
[TpakTuueckas padora
35 «M3ydeHne ocodbeHHOCTEH 0.5 28.11.2024

CTPOCHHUA IMMO3BOHOYHBIX
KHUBOTHBIX»




36

PasButue xu3Hu Ha
3emiie 0 3paM U
nepuoaam

29.11.2024

37

MaccoBbie BBIMAPAaHUS —
HKOJIOTUYECKUE KPU3HCHI
HPOIILIOrO

03.12.2024

38

CoBpeMeHHbIH
9KOJIOTMYECKUN KPU3HC,
€ro 0co0EHHOCTU

05.12.2024

39

COBpeMeHHaH CHUCTEMA
OpraHU4eCKOro ImpomJioro

06.12.2024

40

O600611eHuE IO TEME
«MakposBomronus u eé
pe3yJIbTaThI»

10.12.2024

41

OcCHOBHEBIE
CHUCTCMATHUYCCKHUC prnHLI
OpPraHu3MOB

12.12.2024

42

AHTpOMNOJI0rus — HaykKa
0 4eJIOBEKE

13.12.2024

43

Pa3Butue npencraBieHui
0 IPOUCXOXKICHUU
YeIIoBeKa

17.12.2024

Bubnmoteka LLOK
https://lesson.edu.ru/lesson/dd16ac23-
fddb-4c08-a329-
6de2fal01073?backUrl=%2F06%2F11

44

MecTto yenoBeka B
CHCTEME OpPraHHYEeCKOTro
Mmupa. JlabopaTopHas
pabota «3yuenue
0COOEHHOCTEN CTPOEHUS

0.5

19.12.2024




CK€JICTa 4YCJIOBCKaA,
CBA3aHHBIX C
MMPAMOXOXKICHUCM»

JBrxKyime cuiibl

Bubnmoteka LLOK
https://lesson.edu.ru/lesson/4a3e94d7-

45 0 20.12.2024 | 80fe-4ae2-b0cb-
atporiorenesa 607d35bebf80?backUrl=%2F06%2F11
Bubnnoteka LIOK
CooTHoLIEHUE
T —— https://lesson.edu.ru/lesson/4a3e94d7-
46 o 0 24.12.2024 | 80fe-4ae2-b0cb-
COLMAJIBHBIX (haKTOPOB B
H p 607d35bebf80?backUrl=%2F06%2F11
AHTPOIIOTCHE3e
Bubnnoteka LLOK
0 https://lesson.edu.ru/lesson/4a3e94d7-
CHOBHBIE CTAIUU
47 g 0 26.12.2024 | 80fe-4ae2-b0ch-
afporiorenesa 607d35bebf80?backUrl=%2F06%2F11
ITaneoreueTnka
48 reneTiRa 0 27.12.2024
MMAJIEOTEHOMUKA
DBOJIIOLIUS COBPEMEHHOTO
49 i P 0 02.01.2025
YyeJioBeKa
UYenoBeueckue pachl. Bubamnoteka LIOK
[IpakTuueckas paborta https://lesson.edu.ru/lesson/6bff6946-
50 «3yuenue 0.5 03.01.2025 | b615-49a6-a4e9-5abbcae58048
JKOJIOrMY ECKUX
aJanTani 4YeJIoBeKa
MexnucuumimHapHble
51 At P 0 07.01.2025

MCTOAbI aHTPOITOJIOTUH




52

O0001IeHE TTO TEME
«IIpoucxoxenue
YyeJIOBEKa —
AHTPOMNOTEHE3)

09.01.2025

53

3apoK/IeHHE U pa3BUTHE
HKOJIOTUU

10.01.2025

54

MeTozasl 3K0JIOTHH.
JlabopaTopnas pabora
«3y4yeHne MeTon0B
AKOJIOTHYECKUX
HCCIIENOBAHMIN

0.5

14.01.2025

55

3HaYeHNnEe YKOITOTHUYECKUX
3HAHUH 111 YEJIOBEKa

16.01.2025

56

Oxonorudeckue GpakTopbl

17.01.2025

Bubnmoteka LLOK
https://lesson.edu.ru/lesson/7b5d33d5-

1cfb-47db-807e-85928f9110ee

57

Abuotndeckue (HaKTOpHI.
CBeT Kak 3KOJIOTUYECKUM
¢axrop. JJabopaTopHas
pabota «BersiBreHuE
MPHUCIIOCOOICHU
OpPraHU3MOB K BIIHSHHIO
CBETa»

0.5

21.01.2025

Bubnmoteka LLOK
https://lesson.edu.ru/lesson/2fd03f94-

aa0b-4d7d-8e6f-c9becea28cOf

58

AbuoTtnueckre GaKkTOpPhI.
Temneparypa kak
DKOJIOTHIECKUH PaKTop.
JlabopaTopHas pabora
«BbIsiBIIEHUE

0.5

23.01.2025

Bubnmoteka LLOK
https://lesson.edu.ru/lesson/2fd03f94-

aa0b-4d7d-8e6f-c9becea28cOf




MIPUCIIOCOOICHU
OpraHu3MOB K BJIMSHHIO
TEMIIEPATYPhD)

59

AbuoTtnueckne (HakTOpHI.

BrnaxHocTs Kak
IKOJIOTHYECKUH (haKTOp.
JlabopaTopHas pabora
«AHaTromMHuueckue

0COOEHHOCTH paCTCHI/Iﬁ nu3

Pa3HbIX MECT OOUTaAHMS

0.5

24.01.2025

Bubnnoteka LIOK
https://lesson.edu.ru/lesson/2fd03f94-

aa0b-4d7d-8e6f-c9becea28cOf

60

Cpensl obutanus
OpraHu3MOB

28.01.2025

61

buonornueckue puTMmbl

30.01.2025

62

Kuznennsie Hopmbl
OpraHu3MOB

31.01.2025

63

buotnueckue pakTopbl

04.02.2025

Bubnnoreka LLOK
https://lesson.edu.ru/lesson/e24d7ba7-

de89-4373-8b70-9771d8e0da5c¢

64

3HaueHne OMOTHYECKUX
B3aUMOJENCTBUH IS
CYIIECTBOBAHUS
OpraHU3MOB B Cpejie
o0uTaHUA

06.02.2025

Bubnmoteka LLOK
https://lesson.edu.ru/lesson/e24d7ba7-

de89-4373-8b70-9771d8e0da5¢

65

O0001IEHE TT0 TEME
«OpranusMmsl u cpena
oOUTaHUDY

07.02.2025




66

DKOJIOru4ecKue
XapaKTePU CTUKH
MOMyJISUN

11.02.2025

67

OcCHOBHEBIE TTOKa3aTeIN
MOy JIAI N
YUCICHHOCTD, IIJIOTHOCTD,
BO3pAacTHAs U MOJI0Bas

CTPYKTypa

13.02.2025

68

OcHOBHBIE TOKa3aTeIN
TIOITY JISIIIAH
POXKIaEMOCTb, IPHPOCT,
TEMIT pOCTa, CMEPTHOCTb,
MUTpAIIU

14.02.2025

69

DKOJIOTHYecKas
CTPYKTYypa MO YyJISIUU

18.02.2025

70

JuHaMuka nonmyJisiuuu 1
€€ perynsanus

20.02.2025

71

Kpussie pocta

YUCIICHHOCTH IIOITYJISAIIUNA.

KpI/IBBIe BBDKHUBAaHUA

21.02.2025

72

DKoyoruueckasi HuIa
Buja. Jlaboparopuas
pabora
«[IpucrnocoOneHust ceMsH
PAcCTEHHI K pacCEICHUIO»

0.5

25.02.2025

73

Bun xak cucrema
MOy JIAUN

27.02.2025




3aKOHOMEpPHOCTH

74 TOBEJICHUS M MUTpaIliid 28.02.2025
JKHBOTHBIX
Co00111eCcTBO OpraHu3MO
75 HACCTBO OPTaHisMOon 04.03.2025
— OHOIIEHO03
Bubnnoteka LIOK
76 DKOCHUCTEMA KaK 06.03.2005 https://lesson.edu.ru/lesson/d224f4ab-
OTKpPBITasi CUCTEMA dcaf-4e28-adf9-520525b609aa
Kpyrosopor BemecTs u
77 MOTOK DHEPTUU B 07.03.2025
9KOCHUCTEME
Bubnnoreka LLOK
73 OcCHOBHBIE TOKa3aTEIN 11.03.2025 https://lesson.edu.ru/lesson/d224f4ab-
HKOCHUCTEMBI dcaf-4e28-adf9-520525b609aa
Bubnmoteka LLOK
79 DKOJIOTHYECKHE 13.03.2025 https://lesson.edu.ru/lesson/d224f4ab-
NUpPaMUIBL dcaf-4e28-adf9-520525b609aa
Hsmenenns cooOIecTB
80 B 14.03.2025
— CYKIIECCUU
[TpuposHBIE 3KOCHCTEMBI. Bubnnoteka LIOK
81 DKOCHUCTEMBI 03€P 1:1 pEK. 18.03.2025 https://lesson.edu.ru/lesson/c7c57f3a-
DKOCHCTEMBI MOPEH U ed3f-4459-bc73-8991f6efdc7b
OK€EaHOB
IIpupoaHbIie SKOCHCTEMBI.
82 DKOCHCTEMBI TYHJIP, 20.03.2025

JIECOB, CTEIEH, TyCThIHb




83

AHTpONOIreHHbIE
9KOCHUCTEMBI

21.03.2025

84

YpOOIKOCUCTEMBI.
[TpakTHueckas padota
«3ydyeHne u onvucaHue
ypOO3KOCHCTEMBI

0.5

01.04.2025

85

3aKOHOMEPHOCTHU
(dbopMUpOBaHUA OCHOBHBIX
B3aUMOJICH CTBUI
OpPraHu3MOB B
IKOCHUCTEMAX

03.04.2025

86

MexaHu3MBbl BO3JIENCTBUS
3arps3HEHUN pa3HbIX
TUIIOB Ha
CyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MONYJISIITUOHHOM U
AKOCHCTEMHOM YPOBHSX

04.04.2025

Bubnmoteka LLOK
https://lesson.edu.ru/lesson/8cc24f48-

8636-4a51-aa94-126651e54ccc

87

O0o001IeHKE TIO TEME
«IKoJ0rus — HayKa o
B3aUMOOTHOIIICHUAX
OpPTraHU3MOBY

08.04.2025

88

buochepa —
oOmienaaHeTapHas
0001104Ka 3eMiun

10.04.2025

Bubnnoteka LLOK
https://lesson.edu.ru/lesson/1a9cc5eb-

5f59-4473-93b2-73ab470d8568

89

Yuenue B. .
Bepnanckoro o 6uochepe

11.04.2025

Bubnnoreka LLOK
https://lesson.edu.ru/lesson/1a9cc5eb-

5f59-4473-93b2-73ab470d8568




Bubnmoteka LLOK

3aKOHOMEPHOCTH
https://lesson.edu.ru/lesson/1a9cc5eb-
90 CYIIECTBOBAHUSA 15.04.2025
5f59-447a-93b2-73ab470d8568
ouocdepsl
Bubnnoteka LIOK
KpyroBopoTs! BemiecT u
https://lesson.edu.ru/lesson/88c47bdb-
91 OMOreOXuMHUYECKHE 17.04.2025
bbe6-4898-9cc2-e7b8a2175dab
[IUKJIBI
9 30HaNBHOCTH OMOChEpHI. 18.04.2025
OcHOBHbIE OMOMBI CYILLIN
Bubnnoteka LLOK
https://lesson.edu.ru/lesson/b73fbc29-
3 7 §) 22.04.2025
? Yeroituusocts Gnocdepet b7a7-45d9-99fa-10cef05e1d95
94 DKOJIOTHYECKHE KPU3HUChI 24.04.2005
Y UX IPUYHUHBI
Bubnnoteka LIOK
95 Bo3geiicTBre 4enoBeka Ha 75.04.2005 https://lesson.edu.ru/lesson/6231556e-
6ruocdepy 13f5-4ffe-ba2a-21a490fd5156
O0001IEHE 10 TEME
96 «buocdepa — rnodanpHas 29.04.2025
YKOCHCTEMAY
AHTpONOreHHOe Bubanoteka LIOK
97 BO3JCHCTBHE Ha 02.05.2005 https://lesson.edu.ru/lesson/6231556e-

pPacTUTENIbHBIN U
JKUBOTHBIA MUP

13f5-4ffe-ba2a-21a490fd5156




Bubnmoteka LLOK
https://lesson.edu.ru/lesson/dfdeeae5-

78 Oxpaiia pHPOAbI ! 0 06.05.2025 bc9b-4b8d-ae4f-beebecad09eb
OCHOBHBIE IIPUHIATIBI bubanorexa LIOK

99 . P au | 0 08.05.2005 https://lesson.edu.ru/lesson/dfdeeae5-
YCTOITHMBOTO pasBHTHA e bc9b-4b8d-ae4f-beebecad09eb
YeJIOBEYECTBA U TPUPOIBI
PammmonannHOE
[IPUPOIONOJIL30BAHUE U bubanorexa LIOK

100 pup | 0 13.05.2025 https://lesson.edu.ru/lesson/dfdeeae5-
coxpancHue o bc9b-4b8d-ae4f-beebecad09eb
OHMOJIOTMYECKOT O
pa3zHooOpa3us 3eMiu
O0001IEHE TT0 TEME

o1 | dlponexonaerie i | 0 15.05.2025
pa3BUTHE KU3HU HA
3emiie»
O0600111EeHHE TIO0 TEME

102 «IKOJIOTUS BUIOB U 1 0 22.05.2025
MO JISILIA I

OBIIEE KOJIMYECTBO
i 102 7.5

YACOB I10 ITPOI'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [laceunnk B.B., Kamenckuii A.A., PyoiioB A.M. u
npyrue; noa penakiueit [laceunnka B.B., AkunonepHoe o0uiecTBo
«M3narensctBO «lIpocBenienue

* buomnorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u
npyrue; nmoj penakuuent [laceunuka B.B., AkiimonepHoe o0111ecTBO

«M3narenscrBo «lIpocBenienue

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
YMK B.B. Ilaceunuka buonorus "JIuaus >xu3Hu" yriryOJIeHHBIH YPOBEHb.

M3narensctBo "lIpocBemenune”, 10-11 kmace

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://interneturok.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://foxford.ru/

https://learningapps.org/
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