MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHHCTEpPCTBO 00PA30BAHUS, HAYKH W MOJIOIEKHON MOJTUTHKHA
Kpacnongapckoro kpas
Yupasjienue o0pa3zoBaHueM aJMUHUCTPALMHA MYHHIIUIIATBHOTO

oOpa3oBanusi KymeBckuii paiion

MAOY COHI Ne6 um. C.T. Kyuena

YTBEPXIEHO

Jupexrop MAOY COII
No6 um .C.T. Kynena

B.B. Tpuyc
ITpotokomx Nel ot «31» 08
2023 .
PABOYASA ITPOT'PAMMA

(ID 1633146)

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

tst ooyuatomuxcs 10 —11 kmaccon

ct. Kymenckas 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6MoI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mpenogaBaHus
yuebHoro npeamera «bruoNoOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHO obnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnanu 00y4eHus Ha YPOBHE CPETHET0
o0uiero o0pa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpPEIHHM OOIIMUM, CPEIHUM MPOPECCHOHAIBHBIM M BBICHIMM O0pa3oBaHueM. B To ke Bpems
KOKIBIA U3 3THX YYCOHBIX MPEIMETOB JOHKCH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopueHTanuein
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW O0JIacTH HayyHOrO 3HAaHUA,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LETU U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOJaEéHHOM ypOBHE, ONpeAeseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpHUpPOBAaHHME IO pas3jieiiaM U Temaw,
pacrpeneneHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEJAMETHBIX CBs3€d, JIOTMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Onmaromaps 4yemMy IpOCMaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  MOCIEAYyIoIllee  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opa3e >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHUS K OKpY)Karolled NpupogHou cpere. B mporpamme 1o
OMOJIOTUM TaKKe IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenMera «buosorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMBIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3ynprataM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHOM
JESTENIbHOCTH OOYy4YalolMXCsl MO0 OCBOEHHUIO COJEp>KaHUS OMOJIOTMYECKOro 00pa3oBaHHs Ha
YPOBHE CpeHero o01mero oopa3oBaHus.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBepIIacT
Ounonoruveckoe oOpa3oBaHUe B MIKOJE U OPUEHTHPOBAH Ha paCIIMpPEHUE W yriyOJeHne 3HaHUN
0o0ydJaromuxcsi O JKUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOM W KJICTOYHOM OHOJIOTHH,
HMOPHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIUH, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Wzydenue yuebHOTrO TipeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaIOMMXCSl K TOCIEIYIONIEMY TOJIYYSHHI0 OWOJIOTHYECKOro oOpa3oBaHUs B
By3axX M OpPraHM3alMsIX CPEAHEro MpodeccHoHaNbHOro oopazoBaHusi. OCHOBY €ro coiepxaHus
COCTaBIISIET CHUCTEMa OMONOTUYECKUX 3HAHUH, MOJNYYEHHBIX MPU H3YYCHHH OOYUYAIOUTUMUCS
COOTBETCTBYIOIIIMX CHCTEMATUYECKHX pa3/esioB OHOJIOrMM Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanwus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYalOT pa3BUTHE. TakK, pacCIIUPEHBI U YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHMSX, >KMBOTHBIX, rpubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
0o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHE CBEICHUS



MPUKIAHOTO M TOUCKOBOTO XapaKTepa, KOTOPhlE MOXXHO HCIOJIb30BATh KaK OPUEHTHPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErparis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYaIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emile, COXpaHEHHUS OHOJOTMYEecKOro pazHooOpaszus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJOTHH U CUHTETUYECKON
OMoNIOTHH, aKTyaJU3UpPYIOTCS 3HAaHUS OOydaroummxcs 1O OOTaHWKE, 300JI0TUH, AHATOMHH,
¢duznonornu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTHU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTUYECKMX TEOPUM M 3aKOHOB, WJEH, NPUHLUUIIOB W MPaBWUJ, JEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEOBAHUAX B OHOJOTUM, NMPUKIAJAHBIX aCIEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOMAep)KaHUS WHTEpeca 0O0YJaromuXcss K OMOIOTHI
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHON
oOnacTu OMOJIOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeiHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBJIAJICHUE
00y4aromyUMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi JKUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHusI.

JlocTikeHue neiau u3ydeHus yuyeOHoro mnpenmera «buonorus» Ha yriyOJa€HHOM ypOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTeM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydyaromuxcs ¢  MeTOJAaMM  MO3HAaHWS  KUBOM  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OMoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMoJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSATENBHOTO  MPOBEICHHS
OMOJIOTUYECKUX HCCIeIOBAaHUNH B J1aboparopuu M B IpHpone (HaONoaeHHe, H3MEpeHHe,
SKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHUE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TTIOIb30BATHCA OMOJIOrMYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM M COLHUAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH MpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATh  MEphI
npodMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUA B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOTO XapakTepa; XapaKTepHU30BaTb COBPEMEHHbIE HayudHble OTKpPBITHS B 00IacTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHEH OMOJIOrHYecKOro MCCIEeI0BaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOHW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ 00beKTaM U SBJICHHUSIM; (OPMHUPOBAHUE OSKOJOTUYECKOW, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroneHue TMpaBWUJl TIOBEJACHUS B IIPUPOJIE, OXPaHbl BHJIOB, SKOCHUCTEM, OHOCGheEpsI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npoQUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX IPUPOIHOTO U TEXHOTC€HHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATLHOMY
CaMOOITIPEJICIEHNI0, B COOTBETCTBUU C HWHAWBUAYAIBHBIMA HHTEpecaMH M TMOTPEOHOCTIMHU
pEeruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHWs W HANpPaBICHHOCTH Ha MPOJIOJDKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM TpU OOyYEHHH OMOJIOTHM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBIMTOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNeNIAeTCsl YUYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTUs OMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizanHple ¢ Ouosnorueil. 3HaueHWe OHMONOTHMH B MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
PUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnenb, B. WM. Bepnanckuii, M. II. IlaBno, M. . MeunukoB, H. U. Basumnos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OHOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIIOXKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3APakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIM, TKAHEBBIM,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3ydaroniye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHwue,
DKCIIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe O 3aBUCUMOH M HE3aBHCHUMOM
nepeMeHHoOl. [lnanupoBanue skcnepumenta. IlocraHoBka m mnpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ H0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHunHbBI MCKaXXEHHUS PE3yJIbTAaTOB HKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmunpelr 1 cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «bBHOIOTMYECKUE CHUCTEMBD»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOU MPUPOIb», «CTpOeHNE )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHUS KUBOH PHUPOIBD».

OGopynoBanue: 1abopaTopHOe 000pyAOBaHUE IJIsI TPOBEACHUS HAOIIOACHHH, H3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3aMUHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buonorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJNEKYISIpHOW M KIETOYHOH OMOJIOTMH: MHUKPOCKONHMS, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u €€ ponb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBoM Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHbl, OJIMrocaxapujbl M moiucaxapuabl. OOmmi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun munuaon. Oomme
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Mpuniun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkunu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiti ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU ITPUPOIE».



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOIeKyIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QYHKIIMOHHPOBAHNE DYKAPHOTHUECKOW KieTKu. IlmazmaTmueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomynmponunaemocts mMemOpanbl. Pabora
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OpnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HaomnazMatudeckas cetb (JIIC), anmapat [N'onbmxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [mankuil  (arpaHyssipHBIN)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pacturtenbHbIx kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIbl KJIETKM: MUTOXOHAPHUM, MJIacTUAbL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W 1iacTul. llepBuuHbIe, BTOpUYHBIE W CIIOXHBIE IIACTH[BI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIUIACTBI  BBICIIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
MuKpogpunamenmoi. MBpIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrTpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBbI MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHHTENbHAas  XapaKTEPUCTUKA  KIETOK  DYKAapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «/3ydeHue CBOMCTB KJIETOYHOW MEMOpaHBI».

JlabopaTopnas padora «/ccinenoBaHue Iia3mMoin3a U JCIIIA3MOJIA3a B PACTUTEIIBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BeIleCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
DepMEeHTATUBHBIN XapakTep peakuuid KIEeTOYHOTro Meraboiu3ma. depMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BEINECTB B KieTke. PoTocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTsl OpokeHUS U MX HCIIOJNIb30BaHHE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACIICTIIIEHUE TITFOKO3bI.

buonorunueckoe okuciaeHHue, U KIETOYHOE JbIXaHue. Poiib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuimpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB Tepe]] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IHEpreTuyeckuii oOMeH», «buocuHTe3 OemKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MUKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIapaTOB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTHUBHOCTH (epMeHTOB (Ha
IIpUMEpE aMHJIa3bl WIN KaTajaasbl)».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIuUnbl TpaHCKpUNIUMK: KOMILJIEMEHTapHOCTD,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
o6uocunTe3a 6enka. Koguposanue aMuHokuciaoT. Ponbs pubocom B 6GuocuHTe3e Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umore3a omepona (®. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiuz o6orvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmuet u  cxembl: «buocunTe3 Oenka», «[eHeTnueckuii koa», «Bupyce,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounsnii nuki, ero mepuoisl u perymsnus. MuaTepdaza u muro3. OcoOeHHOCTH
MpoIecCcoB, mpoTekaromux B uHTepdase. [logroroBka kinetku kK aeneHuto. [IpecuHreTnyeckuit
(MOCTMHUTOTHUYECKHIA), CUHTETHYECKUH M MOCTCHHTETUYCCKHH (MPEMUTOTHUYCCKUN) TMEPUOIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TemoMepbsl U TeiloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kinerkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoOLEcChl. THIIbI
MuTo3a. Kaproknnes n nutoknHes. buonornuyeckoe 3Ha4eHUE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHrue XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJIbHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  Ye€JOBEKAa. THUMBI JKUBOTHBIX TKaHEW: SIHUTETUaIbHAs,
COEMHUTENbHAsA, MbllleuHas, HepBHass. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIMM OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBw>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
JKTYTUKOBO€, pEeCHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. Ilornomienre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPaJbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opraau3MoB. [[pixanue pacrenuid. [Ipixanne skuBoTHBIX. Auddy3us razoB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBEepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTEMa 4YelOBeKa. MeXaHHu3M
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaoImuX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXXHEHHUS ~ CTPOEHUSI  KPOBEHOCHOH  CHUCTEMbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAe/eHUsA. CBs3b MOJOCTU Tela ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3neil. MMmyHHass cuctema uenoBeka. KIleTOUHBIE U TyMOpalbHBIH HMMMYHHTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsauuss y OpraHu3moB. PazipakumMocTb y OJIHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYECHHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBbl y JKHUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. /[lelicTBue TropmMoHOB. B3auMMOCBS3b HEpPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHui», «CHUCTEMBbI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MbllieyHass CHUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUue IuiaHapun», «BHyTpeHHee CTpOEeHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENnapaThl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJICKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB [0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKWX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBU)KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOkeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Meno3e. KpoccuHrosep. bronornyeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHBIX. [loyioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u ooreHes3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenesz — oOna u3z enasnvlx npobarem smopuonrocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJIbIINIeBbIe JUCTKH (TaCTPYJISALINS).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIINIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HepapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BiusHue Ha
SMOpPHOHANILHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH CpEebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoOxeHue u pa3Butue pacteHuid. ['ameropur m crnopodpur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryasiiuyd OHTOT€HEe3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKICTKH U CIEPMATO30UIa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOro
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoliHOe OMIONOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHU», «KU3HEHHBINH LHUKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnasi paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (QeHoTHr. OCHOBHBIE METOIbl TEHETHKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununaenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoit 3akoH MeHnens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIIEHNUE CLEIUIEHUS MEXAY TeHaMU. XpOMOCOMHas TEOpHsI HaCJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. [eHeTwdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TTOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEACHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30huiby, «I eHeTrka nonay, «Kapuotun denoBekay, «Kapruotum Apo30Qpuib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IpakTuyeckas padora «/3ydyeHue pe3yabTaTOB AUTHOPUAHOIO CKPELIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeabl B (GOpMUPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOM M3MEHUYUMBOCTH. Bujbl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTuBHas M13MEHUYHMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a00JIeBaHUS YeIIOBEKa», «BUIbI MyTaIIHii».

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYUBOCTH. [locTpoeHre BapraliMOHHOIO psijia M BapUallMOHHOW KPUBOW».

IIpakTuyeckasi padora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpEapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorun uenoBexka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl M3Y4YEeHUS TEHETUKH YETIOBEKAa: FeHEaIOTUYECKUi, ONM3HEIOBBIN, IIUTOTCHETUICCKHM,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
anaymza. Hacnencrennbie 3a0051eBaHus YelioBeKa. [ €HHBIE © XpOMOCOMHBIEC OOJIE3HU YEJIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotun denoBekay, «MeToabpl M3yYCHHS] TEHETUKH YEJIOBEKay,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus M cenekius. 3apoXkJeHUE CeNeKIUM U JoMecTtukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoAa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJICKIIMOHHOM PabOTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TIOMOIIbIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIHMOHHOW paboThl. PamuaimoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruionusi MEXKBHIOBBIX THOpUIOB. JlOCTMIKEHUS CENIEKIMU pacTeHUN U
JKUBOTHBIX. «3€1EHAsI peGONIOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JAMKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCNEEHHBIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWEeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKICHHUS U MHOT000pa3us KyJIbTYpHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HW3MEHUMBOCTH», «METONIbl celeKnuny,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsSI U CHHTeTHYeCKasi OMoI0rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYarolluecs B pUpoJie ONOCUHTETUYECKHUE ITYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. IloctreHomHuas udposast meaununa. [TLP-1uarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvouH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAIbHBIX OCHOB MEAMUMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBieHHe MOJIEKYISPHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHass nHkeHepus», «I eHHas HHXEHEpUs».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIONHMOHHBIX NPeACTaBJIeHUH B 0M010rHI
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIIMOHHAST OUosorus. 3HauYeHUE SBOJIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®DopMbl 060pbObI 3a cymecTtBoBaHue», «llopomasl romybeii», «MHorooopasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJFOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust kak sJaeMeHTapHas eAuHuna 3BosolMHd. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (IBWXKYILIHME CHUJIbI) HBOJIIOUMH. MyTallMOHHBIM Mpoliecc.
KombOunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuailHble HEHamNpaBli€HHblE W3MEHEHUs
qacToT ajuiened B momymsauusax. D¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznooodpaszus. npudunsl u creocmeus. Illposaenenue s¢ghgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3MPYIOUIMH, paspbiBaromuil (qu3pyntuBHblil). IlomoBoit otop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoOiaeHuit y opranuzmMoB. ApomMopdo3bl U uanoagantanuu. [Ipumepsl nmpucrnocobaeHuit
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOLMH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHULIBI JaypcKoi», «[lomynsaunoHHble BOJIHBI YHCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M, «Kussie HCKOIIaeMbIe»,
«ITokpOoBHUTENIBCTBEHHAsI OKpacka XUBOTHBIX», «lIpemynpexnaromas okpacka >XUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«JKosornyecKkoe BUI000pa3oBaHKE BHUAOB cuUHHUL, «llonummounsr pactenuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpaduyeckue wmetonsl wu3yueHus sBomonuu. CpaBHenue ¢uopsl U (dayHb
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3emiau. Buabl-sHIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTnYeCcKHME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHHS JBOJIOLMOHHBIX HOBILECTB.
['omosornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISApPHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3akOHOMEpHOCTH  (TpaBWjia)  SBONMOUMHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabmuupl U cxembl: «PUIOTEHETUYECKUH PSIT JIOMAAN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa W IIUMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYJMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus KU3HU U €€ onposepxkenue onbitamu ®@. Penu, JI. Cnannannanw, JI. Ilactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUUECKasi 3BOJIONHS. AOHOT€HHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHMYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IIPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanel oprannyeckoil 3Bostounu. [losiBiieHHE M 3BONIOLMS NEPBBIX KIIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emisie coobOmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxnaeHue sykapuoT (CHUMOMOTreHe3). DBOJIIOLIMOHHOE IPOUCXOXKAEHUE BUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenust. [IponcxoxeHre HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMSA MO3BOHOYHBIX. [Iporcxoxaenue ampuOnii U penTuinii.
[Mpoucxoxaenne miekonuTaronux W nTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEpPO30H, NaIEe030, ME3030H,
KaiiHO301. OOmias XapakTepuCTHUKa KJIMMara M TeoJIOTMYecKuxX mpoueccos. [losBineHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpersr: ®@. Pean, JI. Cnannannanu, JI. [lactep, . . Meunnkos, A. . Omapun, JIx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBoOLIMNY, «['eoxpoHosoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYecKOW SBONIOIUN,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BoZOpoCIn», «MHOrOKJIETOUHble Bogopocinn», «Mxwu», «llanmoporHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApomMop¢o3bl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «Ilmockue dvepBu»,
«YIeHuCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITuuen,
«Mnekonuraromuey, «Pa3BuTue KuU3HU B apxeWckod apew», «Pa3BuTMe KU3HU B



MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HU B KallHO30HCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

Ob6opynoBanue: repOapuy pacTeHUH pa3IMYHBIX OTIENOB, KOJUIEKIIMHU HACEKOMBIX,
BJIIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIECTBHI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIrAHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
U3y4EHHIO a0MOT€HHOI0 CUHTE3a OPIraHUYECKUX COeIMHEHUH B IEPBUYHOM aTMOchepe.

JlabopaTtopnass padora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0cCOOEHHOCTEW CTPOEHHUS PACTEHUM pa3HBIX
OTJIEJIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpOnoa0ruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOXKIECHUU 4YEJIOBEKA. PenuruosHele BO33pEHHS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBujgerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMU: CPaBHHUTEIbHO-MOP(OIOrHYECKHE,
sMOpHoioruyeckue, (HU3noIOro-0MoXUMHUYEecKHe, NoBeAeHueckre. OTIMYus YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLUANbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B AaHTPOIOTeHE3E.

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEeAKH IroAch. YenoBek yMenblid, NEpBbIE M3TOTOBIEHUS opyaui Tpyzna. Yemosek
OpSAMOXOJALIMIA M MEpBbIM BBIXOJ JItoJel 3a mpenensl Adpuxu. Yenosek reiaenbOeprckuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenerika 1 najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBI OTOOp B MOMYJSALUSAX YEIOBEKa.
Myranuonsslit porecc U noaumopusm. [lomymnsiuoHHbIe BOIHBI, Ipeil( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHusi 4YeloBeka 1o IulaHere. EauHCTBO 4yenmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIOTHIO YeTIOBEKa.

MexauciurinHapaple MeTolbl B (U3uWyecKkod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIOMOHHAA ~ AHTPOIIOJIOTMST M NAJCOAHTPOIIOJIOTHS  YEJIOBEYECKUX  IOIYJIALHM.
buocounaneHple  uccleOBaHMS ~— NPUPOABI  yeloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «JBOJIOLIUOHHOE [PEBO YEJIOBEKay,
«ABcTpanionurek», «HenoBek ymensliiy, «HenoBek npaMoxonamuiy», «JIeHnCoOBCKUI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHONW KyJIBTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepena YeJIOBEKa W Yeperna IIMMIAaH3€, MOJENb KUCTH YellOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3yueHne o0OCOOEHHOCTEM CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «3yueHue 3K0JOrMYECKUX afjanTalui YeT0BEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenst um 3amaum skonorun. Csizb
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAUEHUE DKOJOTMYECKMX 3HAHUHM NI 4YeJIOBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpuponoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmunp!l 1 cxembl: «Paznensl skoiorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Oxonoruyecknue (GakTopbl U 3aKOHOMEpHOCTHM uX JedctBusa. Kiaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdornueckux ¢akropos. [lpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil akrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojoruyeckuit gaxrtop. [leiictBue TemmepaTypbl Ha OpraHU3MBI.
[ToHMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxnocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPIKaHHUIO
BonHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
JKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.



Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMbl. CyTOUYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHUi: JepeBbs, KYCTapHUKH, KyCTapHMYKHM, MHOTOJETHHME TpaBbl, OIHOJETHHE TPAaBBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmsl. [lapazutusm, koomnepamnus, MyTyaanu3M, KOMMEH CAIN3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMoOJIEHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuiel ¥ cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBON CHEKTP», «IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >KHUBOTHBIX», «Cpeasl OOWTAHHS OPTaHH3MOBY,
«buonornyeckune puT™Mb», «OKu3neHHbIe GOPMBI pacTeHHiD», « KI3HEeHHbIE (POPMBI )KUBOTHBIX»,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBanue: repObapuu pacTeHUM W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHHIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJJIEKIUU TEeIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepei, TrepOapuu pacTeHHM, OTHOCSIIMUXCS K TUrpodpuram,
Kcepodutam, me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIIMH KUBOTHBIX,
0oOWTAIONMX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PACTEHUH M KMBOTHBIX, 0ONaArOIINX
yepTaMu TPUCIIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUHM JKHU3HH, TrepOapuu u
KOJUICKIIMM PACTEHHM W >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi pa6ora «BrIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE NPUCTIOCOONEHUN OpPraHU3MOB K BIHSHHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momyisinuu. [lomynsnusa kak Ouonoruyeckas cUcCTeMa.
Pons HeomgHOpomHOCTH cpefbl, Pu3nueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momyisaiuii. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBasl CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIUSL.

Dkojoruyeckas CTpykTypa mnomynauud. OleHKa YUCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuud. Kpussie poctra uyucinenHoctu mnonyisuuu. Kpusbsie BbDKUBaHus. Perymsmus



YUCIIEHHOCTU TMOMYJSIIMMA: poJib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoru4yeckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Hum. llorenuuanbaas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ixx. . XaT4yuHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuisl nOomymsquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUHOHANbHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK SHEPTUH B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN 3KOcUcTeMBl. broMacca n npoayKius. DKOJIOTHYECKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHM U HX
OpUYMHBI. AHTpOIIOTE€HHbIE BO3JeMcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buosiornueckoe ©  XO34HCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHM3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W  BEIIECTB MEXIY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, INOMYJSALUA M DKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTEHHBIX BO3ICHCTBHN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jieca», «DyHKUMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuunas cykueccusi», «BoccranoBieHnue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX .

IKCeKypeusi «IKCKypcHs B TUITUYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HsK, €IIbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmemnanerapras 00oj0oyka 3eMiH, T/ CYIIECTBYET WJIM CYIIESCTBOBAJIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTHU cyliecTBOBaHUsI 6uochepsl. OcodeHHocTH Onochepsl Kak riodambHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OHoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PuTMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
Jeca, CMEIIaHHbIE U MIMPOKOJINCTBEHHBIE Jieca, CTEIU, CaBaHHBI, IyCThIHU, TPOIMYECKUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIHMS SJKHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIMana u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmumet u cxemsl: «['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopor
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmumarumdeckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», <«IlycThIHSY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M JKMBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI OXPaHbl NPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
MapKu.



OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emin. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccredoganuss nepexooa K pecypcocoepezaioujell U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocooos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuipr u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMBIX pPACTCHUH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
pOTpaMM CpeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HaHHME OOYYarOIIMMHCS  POCCHUMCKOW  Ipa)KAaHCKOU
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULIUNA Pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
OHoJOru4Yeckoro  oOpa3oOBaHMsSl, Haauuue NPAOCO3HAHUs ~ SKOJOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb U U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yqe6HOﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIMOHHBIMU pOCCHﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMU B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEIOBEKY Tpyda M CTaplIeMy IIOKOJICHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJulUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHUS Yy4eOHOTo mnpenMeTa «buonaorus» TOMKHbBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
HOSHIII/ICﬁ JINYHOCTHU, CHUCTEMOH HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOIEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOIECCe peaju3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOyyaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIHMOHHBIX IIpaB U 06ﬂ3aHHOCTeﬁ, YBAXXCHHUEC 3aKOHA U
MPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTNPECNSITh COOCTBEHHYIO TO3HUIIMI0O TI0O OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOT'O
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TPOIECCE COBMECTHOIO BBINOJHEHUS YUEOHBIX,
MO3HABATCIIbHBIX W HCCICAOBATCIBLCKUX 3ala4d, YBAXUTCIILHOTO OTHOMICHUA K MHCHHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPKAHMS,;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIBHOCTH;



2) NATPUOTHYECKOI0 BOCTIMTAHMS :

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAMI0 U NaMATHUKAM IMPUPOJIBL,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUY, TOHUMAaHU 3HAaYeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c¢(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSAM, CO3JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi DCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3UYeCKas aKTHBHOCTh), OEpPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHWE TOCJEICTBHN M HEMPHUSATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSATEIHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;

MHTEpEC K pa3nuyHbIM chepam mpodeccuoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30oBaHHUIO M CaMOOOpPA30BaHUIO Ha MPOTSHKCHUU BCEi
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCJIEACTBUH ISl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU PEHICeHUH MpOoOJieM, CBS3aHHBIX C pAIlMOHAIBHBIM MPHPOIONOIB30BaHUEM (COOIIIOICHHE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIATONPHITHBIE YKOJIOTUYECKHE MOCIECICTBUS MPEANPHHUMACMBIX
JecTBUH M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIBbHOM IpPaKTUKE, TOTOBHOCTH K YYacTUIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPECTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOTI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHOW IMBMIIM3AIMM: 00eCTeYeHUs
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100aIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHIO, PalliOHAILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS 001
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTHU o0yuaroumxcs, GopMUpyeMoil pu N3ydeHuu OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS U aHalIW3a M OOBACHEHHs SBJICHUH
OKpPY’)KAIOIIEr0 MHUpa M NPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHUE JellaTb 00OCHOBAHHBIC
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME LIEHHOCTU HAay4YHOW JEATENbHOCTH, TOTOBHOCTh OCYLIECTBIATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE OHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHEe, HAOII0JEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHUBEpCAIbHbIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIE), 00ECIEUHBAOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHOW KOMIIETEHITUM OOYyYaIOlTUXCS,
CIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHble Y4eOHBIC ICHCTBHS B IO3HABATEIBHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro OO0mero oOpa3oBaHHs Yy
oOygaromerocss OyayT copMupoBaHBI TMO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIE Y4eOHbIE [EWCTBUS, pEryISTHBHbIE YHHBEpCaIbHbIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOruvecKue AeicTBUS:

CaMOCTOSITENIbHO (POPMYJTMPOBAaTh M aKTYyaJM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IeHHUs1), PAaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMHU MOHITUSIMHU);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJNIOTHYECKUE TOHSATHUS Ui OOBACHEHUS (AKTOB U SIBICHUN KHUBOM
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIaJTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHus,, HaxXOAUTh apryMEHTHl [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUI,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHUPOBAThCSI B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpMalMM (TEKCTe yueOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl M TNPUMEHATh pPa3IMUHbIE METO/Abl NpPH IOHCKE U OTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3IMUHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopManrell: TPUMEHATh XUMHUYECKUE, (PU3HUECKHe M MaTeMaTU4ecKHe 3HAKHM M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJiaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMpeaiaraeMoil 3agayd, YYUTHIBAaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(QIUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHHs C MCIOJIb30BAHUEM SA3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH pelLICHUH yueOHO 3a1aun;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA 110 €€ INOCTHIKEHUIO: COCTAaBIATH IUIAH JACHUCTBUHM, PACHPENEISITh POIU C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJyiaraTb HOBBIE IIPOEKTHI, OLICHWBATH WAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABICHUS NpoOJeM M HUX pelIeHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO MIMPOKOM SPYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JACHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yri1yOJE€HHOM YpOBHE OPUEHTHPOBAHBI Ha obecrieueHre NpoGuiIbHOro 00yd4eHus: 00yJyaromuxcst
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcCKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHBI 110 T01aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe M POJIM OUOJIOTUHM B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHbBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMON OMOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOIOJArarolue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoynas Teopus T. IlIBanna, M. Ilnelinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOrO MOKOJIEHHUS, pacIICTJICHHUS, YUCTOTHI TaMeT, He3aBUCUMOro HacieoBanus I'. Menaens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBoctn H. M. BaBwiioBa), NpHHIHMITBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HaYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
HCCJIETOBAHMSIX KHUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOI0/IEHUE, SKCTIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX U Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PAaCTEHUM, )KMUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUST SHEPTHH,
OposxeHHst, aBTOTPO(HOr0 M reTepoTpo(hHOr0 TUMOB MUTAHHS, (POTOCHMHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UHIMBUIYAJILHOTO Pa3BUTHUSA OpraHu3Ma (OHTOr€He3a), B3aMMOJICHCTBHUS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBSI3M MEXIYy OPraHOUJAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW W X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YEIIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAME, MEXAY JTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO IHKJIA U KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE aPTyMEHThI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JIJISl IOKA3aTelIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMAaTHYECKUX TPYIIIT,

YMEHHE peliaTh OWOJIOTUYECKUE 3a]a4d, BBISBISTH MPUIMHHO-CIICIICTBEHHBIC CBSI3U
MEXYy HCCIEeyeMbIMH OHOJOTHYECKUMH TpPOIeCCaMd U SIBICHUSMHU, JEJIaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMCHHE BBIOJIHATE JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
pabote ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1enb UCCIe0BaHuUs, aHATM3UPOBATh MMOJYYCHHBIE PE3YNIbTAThl U JIENIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIWIIMHE, MPOBOJMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMICCTB, W MYOJUYHO IPEACTABIATH
MOJTy4YEHHBIE PE3yJIbTaThl HA YYCHUYECKUX KOH(PEPEHIINAX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
W3MEHEHHE TeHOMA U CO3/IaHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymyiiei mpodecCHoHaIbHON AesITeNbHOCTH B
obnactu OMOJIIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBON
MIPOMBINIJICHHOCTH, YTIyOJsITh ITO3HABATEIBHBI WHTEPEC, HAMPABICHHBIA HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud U TPOJOIKEHHE OMOJIOTMYEeCKOro 00pa3oBaHUs B
OpTraHu3aIMaX CpeHero MpohecCHOHaTBLHOTO U BHICIIEro 00pa3oBaHUs.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 11 Knacce
JIOJKHBI OTPaXKATh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAaYK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPHUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
paIMoOHATIBHOTO TPHPOJIOTIONB30BAaHUS, W B (OPMHUPOBAHMHM IIEHHOCTHOTO OTHOIICHUS K
npupojie, oOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIONINX OWOJIOTHYECKUX TEPMHUHOB W TOHSATHHA (BHII,
sKocucTteMa, Ouocdepa), Ouonormdyeckue Teopun (dBomronroHHas Teopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bapa), mpaBuna (muaumyma 1O. JluOuxa,
9KOJIOTUYECKON MUPaMUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHWS, WCIONIb3yeMbIMH B
OMOJIOTUYECKNX WCCIEAOBAHUAX JKUBBIX OOBEKTOB U DJKOCHCTEM (OMHCAHHE, H3MEpEHHE,



HaOJII0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEXIY IPOLECCAMU HBOJIOLUH, JBHKYIIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpele oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CHUCTEMATUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT00Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATH NPUUUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHAIM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4EOHO-HMCCIEOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAy4YHbIX OOLIECTB, M MYOJUYHO IMpPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OLICHMBATb TUIOTE3bl M TEOPUHM O MPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100abHBIX
U3MEHEeHUH B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBINA BBIOOP Oyaymiell mpohecCHOHaTIbHON 1eATEIbHOCTH
B o0macTh OWONOTHM, OKOJOTHUH, NPUPOIONOIb30BAHUSA, MEAMLMHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsTh
MO3HABATENbHBIII MHTEpEC, HalpaBiIeHHbIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJODKEHHE OHOIOTHYECKOro  00pa3oBaHUS B OpraHM3alMiX CpPEIHEro

po(hecCHOHANBHOTO U BhICIIEr0 00pa3oBaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue KojauuecTBO 4acoB
Ne JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pa3iesioB H TeM Kourpoubnble IIpakTHyeckue
n/n Bcero pecypcbl
NMPOrpaMmblI paGoThI padoThbI
1 buonorus xak Hayka 1 0 0 https://resh.edu.ru/subject/5/10/
2 KuBbie cncrempl 1 ux 2 0 0 https://resh.edu.ru/subject/5/10/
U3y4eHUe
3 Buosiornsa kieTku 2 0 0.5 https://content.edsoo.ru/lab/
X
4 HMITICCKad Oprafusati 10 1 1 https://content.edsoo.ru/lab/http://os.fipi.ru/tasks/6/a
KJICTKN
C
5 TPOCHHE 1 dyHicIH 8 1 2 https://resh.edu.ru/subject/5/10 /http://os.fipi.ru/tasks/6/a
KJIIETKHA
OOMEeH BEIIECTB U
6 MPEBPAILICHUE YHEPTUH B 9 1 1 https://resh.edu.ru/subject/5/10/ http://os.fipi.ru/tasks/6/a
KIIETKE
Hacnencreennasa
7 uH(popManus u 9 1 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
peanmuzanus €€ B KIIETKE
8 JKU3HEeHHBIN UK KIETKU 6 0 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
C
9 TPOCHHE 1 yHKIIH 17 1 1.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
OpraHu3MOB
P
10 ASMHOICHHE 1 pasBHTHe 8 1 15 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
OpraHnu3MOB
I'enetnka — Hayka o
11 HACJIEACTBEHHOCTH U 2 0 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/

N3MCHYHUBOCTHU



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/http:/os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/10
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/10/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/

OpTraHU3MOB

12 3aKonoMepHoCTH 10 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
HaCJICACTBCHHOCTHU

13 3aKonoMepHoCTH 6 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
N3MCHYUBOCTH

14 I'eneTnka gegoBeka 3 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/

15 Cenekiusi OpraHu3MOB 4 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
b

16 HOTEXHOJOTHA 1 4 0 https://resh.edu.ru/subject/5/10/
CHUHTCTHUYCCKAas 6I/IOJIOFI/I$I

17 PesepBHOE Bpems 1 0 https://resh.edu.ru/subject/5/10/

OBILIEE KOJIMYECTBO 102 13

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

HaumMenoBanue KojauuecTBO 4acoB
Ne JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pa3iesioB M TeM Kontposbubie IIpakTnueckue
n/n Bcero pecypchl
NMPOrpaMmblI padoThI padoThbI
3apoKJeHUE U pa3BUTHE
1 PBOTIOLHOHHBIX 4 0 0 https://resh.edu.ru/subject/5/11/
IIPEICTABJIEHUU B
ounosoruu
MuxkposBoItONus U €€ https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
2 14 1 2 "
pe3yabTaThl http://os.fipi.ru/tasks/6/a
3 Maxpoosormiows i e¢ 6 0 0 https://resh.edu.ru/subject/5/11/
pe3yNabTaThl
IIpoucxoxnenue u https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
4 15 1 1.5 .
pa3BUTHE KU3HU HA 3emiie http://os.fipi.ru/tasks/6/a
IT . .
5 POHCXOMUCHHC HETOBCKA 10 1 1 https://resh.edu.ru/subject/5/11/ http://os.fipi.ru/tasks/6/a
— QHTPOIIOTeHE3
DKoJorus — Hayka o
B3aUMOOTHOUIEHUSIX Opra-
6 HU3MOB M HaIOPraHU3MEH- 3 0 0.5 https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
HBIX CHUCTEM C OKPYKato-
mier cpeaom
Opranusmsl 1 cpesa https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
7 9 1 15 ] "
oOHnTaHus http://os.fipi.ru/tasks/6/a
DKO0JI0TUS BUOOB U https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
8 . 9 1 1.5 ] .
MONYJIALAN http://os.fipi.ru/tasks/6/a
9 DKOIOTrus COOOIIECTB. 12 1 05 https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/

DKOJIOTUYECKUE CUCTEMBI

http://os.fipi.ru/tasks/6/a



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/11/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
http://os.fipi.ru/tasks/6/a

b - §)
10 nocepa — riodansnas 6 0 https://resh.edu.ru/subject/5/11/
JKOCHUCTCMA
q
11 CJIOBCI 1 OKpYysatotmad 6 0 https://resh.edu.ru/subject/5/11/
cpena
12 PeszepBHOE Bpems 8 0 http://os.fipi.ru/tasks/6/a
OBHIEE KOJIMYECTBO
1 102 8.5

YACOB 110 ITPOTPAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
http://os.fipi.ru/tasks/6/a

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutposbubie I[IpakTnueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 buosiorus kak KOMIIEKCHAs HayKa U Kak 1 0 0 https://www.sbio.info
94acTh COBPEMEHHOTO O0IIIeCTBa 05.09.2023 info uroki.net.
2 X i 1 0 0 https:// .sbio.info/
WBbIE CHUCTEMBI U UX CBOMCTBA 06.09.2023 ps://www.sbio.i
3 VYpoBHEBas opraHu3anus )KUBbIX CHCTEM 1 0 0 08.09.2023 https://www.sbio.info/
HcTtopust OTKPBITHS U U3YYEHUS KIIETKH. .
4 1 0 0 https://www.sbio.info/
Knerounas Teopus 12.09.2023 :
Meroasl MOJIEKYIIIPHON U KJIETOYHON
6uosoruu. [Ipaktnueckas padora 1 o
I3VICHIE METOIOB KIICTOUHOM GHONO- https://www.sbio.info/
5 YHCHHE METOA0 CTOTHO oo 1 0 0.5 https://content.edsoo
run (xpomartorpadus, snekrpodopes, 13.09.2023 ru/lab/
muddepennmranbHoe eHTpudyrupona-
nue, [1LP)»
6 KOHTp"OJ'ILHa}I pabota 1 "buonorus kak 1 1 0 Onlaine Test Pad
Hayka 15.09.2023
XUMUYECKUN COCTaB KIETKHU"
7 MuHepabHbIC BEIIECTBA KIETKH, UX 1 0 0 19.09.2023 https://www.sbio.info/
Ouosiornyeckas poJb
Opranuyeckue BelecTBa KJIEeTKH —
8 1 0 0.5 https://content.edsoo/
6enku. Jlaboparopnas padorta 1 20.09.2023 :



https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/
https://www.sbio.info/
https://content.edsoo/

«Ob6Hapyx)eHne 6eJIKOB ¢ TTOMOIIBIO
KA4eCTBEHHBIX PEaKIUil»

CoiicTBa, Knaccupukanys u GyHKIUN

9 https:// .shio.info/
Gemcos 0 22.00.2023 oSO
OpraHnyeckue BeIecTBa KISTKH — _

10 0 https://www.sbio.info/
YTIEBOIEL 26.00.2023 P
Opranuveckuie BemecTBa KICTKH — .

11 0 https:// .shio.info/
ST TB1 27.00.2023 T ro AL
Hyxneunossie kucnotsl. JIHK n PHK.

12 Jlabopatopuas paora 2 «/cenenoanie 0.5 https://content.edsoo/lab/
HYKJIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3 29.09.2023
KJIETOK Pa3JIMIHBIX OPTaHU3MOB

13 Crpocnne u pymkunn ATO. llpyrue 0 https://element.ru
nykieosunrpudocdarsr (HTD) 03.10.2023
CexBenuponanue JTHK. MeTobl
T€HOMUKH, TPAHCKPUTITOMUKH, .

14 0 https://www.sbio.info/
MPOTEOMUKHU.METO/IbI CTPYKTYPHOU 04.10.2023 .

Ouosiorum.

15 KonTponbnas padora Ne2 "Xumuueckas 0 https://os.fipi.ru/tasks
OpraHu3aIus KieTku" 06.10.2023 //6/a

16 Tuns! knetok. [Ipokapuornueckas kieTka 0 10.10.2023 https://www.sbio.info/
CtpoeHue 2yKapuOTUYECKOM KIETKH.

17 IIpakTruyeckas padora 2 «M3ydyeHue 0.5 11.10.2023 https://content.edsoo/lab/
CBOMCTB KJIETOUYHOM MEMOPaHbD» o

18 [ToBEpXHOCTHBIN annapar KJIETKH 0 13.10.2023 https://element.ru/

19 OnHoMeMOpaHHBIE OPTaHOUIABI KIICTKH. 0.5 https://content.edsoo/lab/



https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/lab/
https://element.ru/
https://www.sbio.info/
https://os.fipi.ru/tasks
https://www.sbio.info/
https://content.edsoo/lab/
https://element.ru/
https://content.edsoo/lab/

[Ipaktuyeckas padora 3 «M3ydyenue
JBUKCHMSI LINTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX»

17.10.2023

20

[TosryaBTOHOMHBIE OPTAaHOUIBI KIETKH:
MUTOXOHJIPUH, IIacTu el JlabopaTopHas
pabora 3 «MccnenoBanue mia3Mosn3a u
JETIIa3MOJIi3a B PACTUTEIILHBIX KIIETKAX)

0.5

18.10.2023

https://content.edsoo/lab/

21

22

HememOpanHbie opraHou/ bl KJIETKU

Crtpoenue u GyHKIMHU Aapa

20.10.2023

24.10.2023

https://element.ru/

https://element.ru/

23

CpaBHUTEIIbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas pabota 4
«M3ydeHue cTpoeHHsI KJIETOK Pa3IMYHbBIX
OpPTraHUu3MOBY

0.5

25.10.2023

https://content.edsoo/lab/

24

25

26

ACCUMUIISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabom3Ma. Turbl oOMeHa
BemiecTB. JlabopaTopHas pabora 5
«M3ydyeHue KaTaIuTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpuMepe aMHIIa3bl WK
KaTasas3bl)»

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabosn3ma. JlabopaTopHas
pabota 6«3yueHue hepMEeHTaTUBHOTO
pacuieIUIeHHs IIEPOKCHUIA BOJOPOAA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX)

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

0.5

0.5

27.10.2023

07.11.2023

08.11.2023

https://content.edsoo/lab/

https://content.edsoo/lab/

https://element.ru/



https://content.edsoo/lab/
https://element.ru/
https://element.ru/
https://content.edsoo/lab/
https://content.edsoo/lab/
https://content.edsoo/lab/
https://element.ru/

27 A i https:// .sbio.inf
BTOTPO(HBINH THIT 0OMEHa BELIeCTB 0 10.11.2023 ps://www.sbio.info/
2 ) https:// .shio.i
8 OTOCHHTE3 0 14.11.2023 ps://www.sbio.info/
XemocuHTes. JJaboparopnas padota 7

29 «CpaBHeHHe poIeccoB POTOCHHTE3A U 0.5 15.11.2023 https://content.edsoo/lab/
XEMOCUHTE3a»

AHa’poOHbBIe opraHu3Mbl. Bubr 6poske-

30 Hus. JlabopatopHas pabora 8 «Cpas- 0.5 1711.2023 https://content.edsoo/lab/
HEHUE MPOIIECCOB OPOKEHUS U IBIXAHUSD o
AspoOHbBIE OPraHU3Mbl. JTaIbl .

31 https:// .sbio.info/
SHEPreTUYecKoro ooMeHa 0 21.11.2023 DS.IRARIRN.SDIC-IT0
DHeprus MeMOpPaHHOTO IPaiueHTa

32 HpOTOHOB.UCI/IHTe?; ATO®: pabota 0 99 11.2023 https://www.sbio.info/
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpu4HOro cUHTE3a 0 94.11.2023 https://biomolekula.ru
Tpanckpunuus — MaTpU4YHBIA CHUHTE3 .

34 https: lekula.
PHK 0 98.11.2023 ttps://biomolekula.ru/

35 Tpaucsiiust u €€ 3Tarbl 0 99112023 https://biomolekula.ru/
KoaupoBanue amunokucior. Ponb .

36 0 https://biomolekula.ru/
pubocom B OMocuHTE3€e Oenka 01.12.2023 —— et
Opranu3zanys reHoMa y IpoKapuoT 1

37 AyKapuoT. MONEKYJISIpHBIE MEXaHU3MBI 0 05.12.2023 https://biomolekula.ru/
9KCIIPECCUU TE€HOB Y YKAPHOT
Kontponbnas padota 3 "Ctpoenune u -

38 https://os.fipi.ru/task
byHKIMH KIETKA" 0 06.12.2023 P08 TIPLIUAESS



https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/lab/
https://content.edsoo/lab/
https://www.sbio.info/
https://www.sbio.info/
https://biomolekula.ru/
https://biomolekula.ru/
https://biomolekula.ru/
https://biomolekula.ru/
https://biomolekula.ru/
https://os.fipi.ru/tasks

Bupycsl — BHeKsIeTOUHBIE (POPMBI )KUZHU

39 1 oOsMraTHeIC MapasuThl. [IpakTuyeckas 0.5 08.12.2023 https://www.sbio.info/
pabota 4 «Co3nanue MOJIeTIN BUPYyCa» o
BupycHsle 3a0051eBaHuS YeIIOBEKa, .

40 https:// .shio.info/
KUBOTHBIX, PACTEHUI 0 12.12.2023 ST SDIOITO
Hanorexnonoruu B 6uonoruu u

41 0 https://medbiol.ru/
MeUIIHe 13122023 o ECRIOL

42 JKU3HEHHBIN UK KIETKU 0 15.12.2023 https://www.sbio.info/

43 Martpuunsiii cunte3 JHK 0 10122023 https://biomolekula.ru/
XpomocoMsl. JITaboparopHas padora 9

44 «M3ydyeHre XxpoMOCOM Ha TOTOBBIX 0.5 90.12.2023 https://content.edsoo/lab/
MUKpOTIperiapaTax

45 JleneHue KICTKH — MHTO3 0 99 12 2023 https://biomolekula.ru/
Tunel knetok. Kapruokunes 1 IUTOKUHES.

10«H

46 ~ Jtaboparopmas pabora l0«Habmozere 0.5 https://content.edsoo/lab/
MHUTO3a B KJI€TKaX KOHYMKa KOpelllKa JyKa 26.12.2023
(Ha TOTOBBIX MUKpOIIpenapaTax)»

Perynsmus >kM3HEHHOTO ITUKJIA KJIETOK. L

47 0 https://www.sbio.info/
Opranusm Kak eIuHOE 1EJI0e. 27.12.2023 .

KontponbHas padota 4 ")Knu3HeHHBIN -

48 0 https://os.fipi.ru/task
LIUKJI KJIETKA." 29.12.2023 S-1705. 1. TUTASKS
T 78

49 KA pacTerH Ha(jopaTopHajl padora 0.5 https://content.edsoo/lab/
11 «M3yueHue TkaHeW pacTEHUI» 09.01.2024
TkaHu )KUBOTHBIX U YesoBeka. Jlabopa-

50 0.5 https://content.edsoo/lab/
TopHas padota 12 «3ydeHue Tkanen 10.01.2024 :



https://www.sbio.info/
https://www.sbio.info/
https://medbiol.ru/
https://www.sbio.info/
https://biomolekula.ru/
https://content.edsoo/lab/
https://biomolekula.ru/
https://content.edsoo/lab/
https://www.sbio.info/
https://os.fipi.ru/tasks
https://content.edsoo/lab/
https://content.edsoo/lab/

KHUBOTHBIX»

Opransl. Cuctemsl opranoB. Jlaboparop-

o1 Has pabota 13«M3yyeHne opraHoB IBET- 0.5 12.01.2024 https://content.edsoo/lab/
KOBOT'O PacTEHHSI»
52 Ormopa Tena opraHu3MOB 0 16.01.2024 https://www.sbio.info/
53 JIBI>KEHHE OPTaHU3MOB 0 17.01.2024 https://www.sbio.info/
54 [Turanue oprannu3zMoB 0 10.01.2024 https://www.sbio.info/
e ——— S DO —
56 JlpIxaHve opraHu3MOB 0 24.01.2024 https://www.sbio.info/
57 felféizzz TI03BOHOYHBIX )KUBOTHBIX U 0 N httos:/Awww.sbio.info/
58 TpaHcnopT BelecTB y OpraHu3MoB 0 30.01.2024 https://www.sbio.info/
60 Brigenenue y opraHu3mMoB 0 02.02.2024 https://www.sbio.info/
o1 jzﬁiﬁaiggzg:?%MMMYHHM 0 06.02.2024  Mtpslwnawsbio.ntol
p PP peryaatny 0 rorgs MUSHMLSSIOI
63 ['ymMopaibHast peryisnus U SHJOKPHHHAS 0 httos:/ww.sbio.info/
CHCTEMa UBOTHBIX U YEJIOBEKA. 09.02.2024



https://content.edsoo/lab/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/

64

KonTponbHas pabota 5 "Tkanu,0pransl u
CUCTEMBI OPTaHOB,perysius GyHKIUI
Opranu3moB"

13.02.2024

https://os.fipi.ru/tasks

65

66

67

®opMBI pa3MHOKEHHUSI OPTaHU3MOB

ITonoBsoe Pa3MHOXKCHHUEC

Meiios

14.02.2024

16.02.2024

20.02.2024

https://www.sbio.info/

https://www.sbio.info/

https://www.shio.info/

68

I'ameTorenes. OOpa3oBaHue U pa3BUTHE
HOJIOBBIX KJIeTOK. JlabopaTopHas pabora
14 «3yueHue cTpoeHus MOJIOBBIX KIETOK
Ha FOTOBBIX MUKpPOIIpenaparax»

0.5

21.02.2024

https://content.edsoo/lab/

69

70

71

72

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI€HEe3. 3aKJIaJKa OPraHoOB U
TKaHEeH 13 3apOJAbIIICBLIX JIUCTKOB.

PocT u pa3Butue xxuBoTHBIX. JJabopartop-
Has pabota 15 «BrisBIeHHE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH TO3BOHOYHBIX
JKNUBOTHBIX»

PazMHoOKeHHe 1 pa3BUTHE PACTEHUH.
JlaGopatopHnas padora 16 «Ctpoenue
OpPraHOB Pa3MHOXEHHUS BBICIIMX
pacTeHuin»

KonrtponsHag pabora 6 "PasMHOXeHnE U
p p
pa3BUTHE OPraHU3MOB"

0.5

0.5

27.02.2024

28.02.2024

01.03.2024

05.03.2024

https://www.sbio.info/

https://content.edsoo/lab/

https://content.edsoo/lab/

https://os.fipi.ru/tasks

73

I/ICTOpI/ISI CTAHOBJICHUA U PAa3BUTHUA
IFCHCTUKH KaK HAyKH

06.03.2024

https://www.sbio.info/



https://os.fipi.ru/tasks
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/lab/
https://www.sbio.info/
https://content.edsoo/lab/
https://content.edsoo/lab/
https://os.fipi.ru/tasks
https://www.sbio.info/

74

OCHOBHBIE TIOHATHS U CHMBOJIbI TCHETKH.
JlabopaTtopHas padora 17«JIpo3oduna
KaK 00BEKT Fr€HETUYCCKHUX MCCIICIOBHUIN

0.5

12.03.2024

https://content.edsoo/lab/

75

3aKOHOMEPHOCTH HaCJIeAOBAHUS TPH3H-
aKoB. MOHOTHOPHU/IHOE CKPEIIUBAHHE.
[IpakTuyeckas pabdora 5 "M3y4enue pe-
3yJIbTaTOB MOHOTHUOPHUIHOTO CKPEIH-
BaHMA Y Apo30drtbr"

0.5

13.03.2024

https://content.edsoo/lab/

76

77

78

IIuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS

AHaJ'II/ISI/Ip}IIOIJ_Iee CKPCIIMBAHUC.
Henomnnoe JAOMHUHHUPOBAHUC

Jurubpunnoe ckpemuBanue. [Ipaktuye-
Kast padota 6 «3y4yeHune pe3ynbTaToB
IUTHOPUAHOTO CKPEIIMBAHUS Y IPO30-
bub»y

0.5

15.03.2024

19.03.2024

20.03.2024

https://www.shio.info/

https://www.sbio.info/

https://content.edsoo/lab/

79

[{utonornyeckre OCHOBBI TUTHOPUTHOTO
CKpEILLIMBaHUs

22.03.2024

https://www.shio.info/

80

81

CHGHJ’IGHHOG HaCJIC€AOBAHUC TPU3HAKOB

XpOMOCOMHaH TCOpHUA HACIICACTBCHHOCTHU

02.04.2024
3.04.2024

https://medbiol.ru/

https://www.shio.info/

82

T'enetuka momna

05.04.2024

https://medbiol.ru/

83

84

I'eHoTHII KaK LIETIOCTHAS CUCTEMA.
I'eneTn4ecknii KOHTPOJIb PaA3BUTHS
PaCTEHUI,)KUBOTHBIX U YEJIOBEKA.

KonrtponbHas pabora 7 "3akoHOMEpHOCTH
HacJIeICTBEHHOCTH "

09.04.2024

10.04.2024

https://medbiol.ru/

https://os.fipi.ru/tasks



https://content.edsoo/lab/
https://content.edsoo/lab/
https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/lab/
https://www.sbio.info/
https://medbiol.ru/
https://www.sbio.info/
https://medbiol.ru/
https://medbiol.ru/
https://os.fipi.ru/tasks

85

N3MeHUYMBOCTH MPU3HAKOB. BHibl
H3MEHYHBOCTH

12.04.2024

https://www.sbio.info/

86

87

88

89

MonudukarnronHas ”3MEHYUBOCTh

Bapuanuonsslii psa v BapualimoHHas
kpuBas. Jlaboparopnas padota 18
«HccnenoBanue 3aKkOHOMEPHOCTEN MOJTU-
¢ukanmonHoi n3meHunBoctH. [loctpoe-
HUE BapHALMOHHOTO Psijia M BAPHALIMOH-
HOM KpUBOIN»

I'enoTunmyeckast U3MEHUYUBOCTb.
KomMb6uHatuBHast ©3MEHUHUBOCTD

MyTtannoHHas U3MEHYUBOCTh. [IpakTu-
yeckas pabora 7 «Myranuu y Apo30¢puibl
(Ha rOTOBBIX MUKpOIIpEnapaTax)»

0.5

0.5

16.04.2024

17.04.2024

19.04.2024

23.04.2024

https://www.sbio.info/

https://www.sbio.info/

https://www.sbio.info/

https://content.edsoo/lab/

90

3aKOHOMEPHOCTH MYTAIllMOHHOTO
npoiiecca. JNUTeHETHKA U SITUTEHOMHKA

24.04.2024

https://medbiol.ru/

91

92

93

I'enetuka yenoBeka. [IpakTudeckas
pabora 8 «CocTaBjieHHE U aHAIIU3
POIOCIOBHON»

MeToasl MEIUIIMHCKON T€HETHKH. 3Haye-
HUE MEIUIUHCKON TeHETHKHU B TIPEOT-
BpAIlICHUH U JICYCHUH T€HETHUECKUX
3a00JIEBAHHI YEJIOBEKA.

KonrtponbHas padora 8 "3akoHOMEpHOCTH
M3MEHYUBOCTH"

0.5

26.04.2024

30.04.2024

03.05.2024

https://medbiol.ru/

https://medbiol.ru/

https://os.fipi.ru/tasks

94

OCHOBHBIE TTIOHITHSA CCJICKLIUU.
JlabopaTtopHas pabota 19 «3yuenue

0.5

07.05.2024

https://content.edsoo/lab/



https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/lab/
https://medbiol.ru/
https://medbiol.ru/
https://medbiol.ru/
https://os.fipi.ru/tasks
https://content.edsoo/lab/

COPTOB KYJIBTYPHBIX PACTEHUN U IIOPOL
JOMAILIHUX KUBOTHBIX)

95

MeTob! celneKIIMOHHON paboTHI.
Jlaboparopuas padota 20 «13yuenue

0.5

https://content.edsoo/lab/

. 08.05.2024
METOJIOB CENIEKIIMH PACTCHUI»
JloCTH>KEHHUSI CeJIEKIIUU PACTEHHUI U KU-
96 BOTHBIX. HpaKTquCIia;I paborta 9 1 0.5 10.05.2024 https://content.edsoo/lab/
«IIpuBHBKa pacTeHui»
97 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUE 1 0 https://www.sbio.info/
TeHETUYECKUX PECypCOB 14.05.2024
buoTexHoorus kak Hayka U 0Tpacib
98 npousBojacTia. [IpakTuueckas padora 10 1 0.5 15.05.2024 https://content.edsoo/lab/
«3yueHne 0O0bEKTOB OMOTEXHOIOTHUI R
OCHOBHBIE HAMPABJICHHUS] CHHTETUICCKON .
https:// .shio.info/
%9 OHoIOTHH L 0 17.05.2024 SRR SDIC.INTO
https:// iol.
100 XpOMOCOMHas M TE€HHasl HHKECHEPUS 1 0 91.05.2024 ps://medbiol.ru/
101 https: iol.
0 Menumuackue OMOTEXHOIOT NI 1 0 99 05.2024 ttps://medbiol.ru/
PesepsHnbiit ypok. [IoBTopenue, -
102 1 https://os.fipi.ru/task
000011eHe, cUCTEMaTU3allHsl 3HAaHUH 0 24.05.2024 PS.IT0S-TIPILIUTESES
OBIIEE KOJIMYECTBO YACOB I10 102 15

I[TPOTPAMME



https://content.edsoo/lab/
https://content.edsoo/lab/
https://www.sbio.info/
https://content.edsoo/lab/
https://www.sbio.info/
https://medbiol.ru/
https://medbiol.ru/
https://os.fipi.ru/tasks

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypChl
padoThI padoTshI
1 OodmonionHas reopust Y. Jlapsuna 1 0 0 http://wwwdarwinmuseum.ru/
BIDKYIIUE CUJIbI BOJIIOIIUU BUIOB .
2 Apinicym B A 1 0 0 http://wwwdarwinmuseum.ru/
o Y. /lapsuny
Bbopn0a 3a cymiecTBoBaHue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 0 0 http://wwwdarwinmuseum.ru/
otbop
DopMHUPOBAHNE CUHTETUYECKOM .
4 PMHP 1 0 0 httpsresh.edu.ru/subjekt/5/11/
TEOPUH IBOJIOLIUN
Kontponbnas padota Nel"Pa3putue -
5 P P o 1 1 0 https://os.fipi.ru/tasks
SBOJIIOIIMOHHBIX MPEICTaBICHUN
DTarbl HBOJIIOIIMOHHOTO MPOIecca: .
6 B pott 1 0 0 http://wwwdarwinmuseum.ru/
MHUKPO3BOJTIOIUS ¥ MAKPOIBOJFOIIHS
3aKOH TeHETHYECKOTO PAaBHOBECHS
k. Xapau, B. BaitnOepra. JIabopa-
7 A P P P 1 0 0.5 https://content.edsoo/lab/
TopHas paboTa «BpIsBIEHNE U3MEH-
YUBOCTH y 0COOEH OTHOTO BHIa»
[Tomymsius — snemMeHTapHas .
8 - P 1 0 0 https://www.sbio.info/
€IMHUIIA YBOJIIOIIAN
DnemeHTapHbIe (HaKTOPHI .
9 P b P 1 0 0 https://www.sbio.info/
sBOOIUH. DPPEKT OCHOBATE.
Murpanun. V30ms11uu IOy IS : .
10 patt 5 Y 1 0 0 https://www.sbio.info/
reorpaduyeckas, OnoJIorudecKas
11 EcrecTBenHsblIi 0TO00p — 1 0 0 http://wwwdarwinmuseum.ru/



http://wwwdarwinmuseum.ru/
http://wwwdarwinmuseum.ru/
http://wwwdarwinmuseum.ru/
https://os.fipi.ru/tasks
http://wwwdarwinmuseum.ru/
https://content.edsoo/lab/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
http://wwwdarwinmuseum.ru/

HAMPABJIIOMUN (HaKTOP IBOFOIHH

12

13

14

15

16

[TonoBoii oTO60p

[Tpucnocob1eHHOCTh OPraHU3MOB Kak

pe3yabTaT MUKPOIBOIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}030B 1 UAHOATANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumeps! ipucnocoOaeHU y
OpraHu3MoB: MOP(OIOTUYECKHE,
¢busnonoruyeckue, OMOXUMHUECKUE,
noBeieHueckue. JlabopaTopHas
pabora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCHTEIHHAS
11e1eco00pa3HOCThY

Bup, ero xpurepuu u cTpykrypa.
JlaGopatopnas pabora «CpaBHeHUE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

Crpykrypa BUIA

0.5

0.5

0.5

http://wwwdarwinmuseum.ru/

https://content.edsoo/lab/

https://content.edsoo/lab/

https://content.edsoo/lab/

https://www.shio.info/

17

18

19

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOLUN

KonrtponbHas pabora
"MuKpO3BOIIOLMSA U €€ PE3YIbTaTh"
MakposBonronus.
[TaneoHTONMIOrNYECKNE METOBI
W3Y4EHHUS SBOJIIOIIUU

https://www.sbio.info/

https://os.fipi.ru/tasks

http://wwwdarwinmuseum.ru/

20

buoreorpaduueckue MeTo b1
W3Yy4YEeHUs SBOIOINN

http://wwwdarwinmuseum.ru/



http://wwwdarwinmuseum.ru/
https://content.edsoo/lab/
https://content.edsoo/lab/
https://content.edsoo/lab/
https://www.sbio.info/
https://www.sbio.info/
https://os.fipi.ru/tasks
http://wwwdarwinmuseum.ru/
http://wwwdarwinmuseum.ru/

OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-

21 MOP(OJIOTHYECKUE METOJIBI U3YUCHUS 0 http://wwwdarwinmuseum.ru/
3BOJIFOLUHI
MonekynsapHO-TEHETUUECKUE,
22 OMOXUMHYECKUE U MATEMATUYECKUAE 0 http://wwwdarwinmuseum.ru/
METO/Ibl U3YUYEHUS IBOJTIOLIUN
OO6mmue 3aKOHOMEPHOCTH
SBOJIIOIMU. A TaIITUBHAS )
23 t A 0 http://wwwdarwinmuseum.ru/
panuanus. HepaBHOMEpHOCTH TEMIIOB
SBOJIFOIIAH.
KourponsHaas padora .
24 " P P " 0 https://os.fipi.ru/tasks
Maxkpo3BOIOIUS U €€ Pe3yabTaThl
Hay4Hble THIOTE3BI IPOUCXOKICHUS .
25 i p a 0 https://www.sbio.info/
JKA3HU Ha 3emie
OHAYYHEIE [IPEACTABICHUS O .
26 Hlouays pea 0 https://www.sbio.info/
3apOKICHUH KU3HU
OCHOBHBIE ATallbl HEOPraHNYECKOH .
27 p 0 https://www.sbio.info/
SBOJIIOIHU
28 ['umoTe3sl 3apoKACHNUS )KU3HA 0 https://www.sbio.info/
Ucropus 3emnu u MeToas! €€
n3ydyeHus. JlJaboparopHas padora
29 yi patop p 0.5 https://content.edsoo/lab/
«M3y4yeHune 1 onrcaHrue UCKOMaeMbIX
OCTAaTKOB JAPEBHUX OPTAHU3MOBY
HauannHable 3Tanbl opraHndyecKoi ..
30 p 0 https://www.sbio.info/
SBOJIFOINHT
31 DBOJIIOLMS DYKAPUOT 0 https://www.sbio.info/
OCHOBHBIE ATAITBI YBOJIIOINHU
32 A 0.5 https://content.edsoo/lab/

pactutenbHOro mupa. [IpaktTuaeckas



http://wwwdarwinmuseum.ru/
http://wwwdarwinmuseum.ru/
http://wwwdarwinmuseum.ru/
https://os.fipi.ru/tasks
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/lab/
https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/lab/

pabota «3ydenne ocoOeHHOCTEH
CTPOCHHS PAaCTCHHI Pa3HBbIX OTIEIOB»

33

34

35

OCHOBHBIE 3Tarbl YBOJIIOIUU
KHUBOTHOTO MHUpaA

DBOIIONUS )KUBOTHBIX. [IpakTHueckas
pabora «3ydyeHue ocobeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX YKHUBOTHBIX)

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U
Tepuo1am

0.5

https://www.sbio.info/

https://content.edsoo/lab/

https://www.shio.info/

36

37

38

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3UCHI MTPOLLIOTO

CoBpeMeHHBIN HKOIOTHYECKU
KpHU3HC, €ro 0COOEHHOCTH

CoBpeMeHHas cucTema
OPTraHUYEeCcKOro MpOIILIOro.
OCHOBHBIE CHCTEMaTUYECKUE TPYIITIBI
OpPTraHHU3MOB.

https://www.sbio.info/

https://www.sbio.info/

https://www.shio.info/

39

KonTponbnas padora
"[IpoucxoxaeHne U pa3BUTHE KU3HU
Ha 3emie"

https://os.fipi.ru/tasks

40

41

AHTpONOJIOTHSI — HAayKa O YEJIOBEKE

PazBuTue npencrasnenuii o
MIPOUCXO0XKJICHUU YEI0BEKa

https://antropogenez.ru

https://antropogenez.ru/

42

MecTo "ea0oBeKa B CHCTEME
opranudeckoro mupa. JlaboparopHas
pabota «3ydenne ocoOeHHOCTEH
CTPOEHHUS CKEJIeTa YeIOBeKa,
CBSA3aHHBIX C MPSMOXOKICHUEM»

0.5

https://content.edsoo/lab/



https://www.sbio.info/
https://content.edsoo/lab/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://os.fipi.ru/tasks
https://antropogenez.ru/
https://antropogenez.ru/
https://content.edsoo/lab/

43 JIBYOKyIIIME CUJTBI AHTPOTIOTEHE3a 0 https://antropogenez.ru/
CooTHolleHrne ONOIOTHYECKUX U

44 COILIMANIBHBIX (PAKTOPOB B 0 https://antropogenez.ru/
aHTPOIIOTEeHE3e

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 0 https://antropogenez.ru/
[TaneoreHerrka u najeoreHOMMKA.

46 MexaucuurinHapHble METO/IbI 0 https://antropogenez.ru/
aHTPOIIOJIOTUH.

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA 0 https://antropogenez.ru/
Yenoseueckue pacel. [IpakTuyeckas

48 pabota «3ydueHne FKOIOrHueCKux 0.5 https://antropogenez.ru/
ajlanTanui 4eJoBeKa»

4o ~ Kowrpomemaipadora 0 https://os.fipi.ru/tasks

[IpoucxoxaeHue yenoBeka

50 3aporkIeHUE U Pa3BUTHE IKOJIOTUN 0 https://www.sbio.info/
Mertoapb! akonoruu. JlabopatopHas

51 pabota «/3yueHue MeTo10B 0.5 https://content.edsoo/lab/
9KOJIOTUYECKUX UCCIIEOBAHUII

59 3HaYeHNE YKOJIOTHUECKUX 3HAHUH JIs 0 httos:/Awww.sbio.info/
9eIoBeKa

53 Okonornyeckue pakTopsl 0 https://www.sbio.info/
Abuotnueckue akropsl. CBeT Kak
HKOJIOTHYECKUH (PaKTop.

54 JlaGopatopHnas pabora «BeisiBieHue 0.5 https://content.edsoo/lab/
MIPUCTIOCOOTICHUN OPTaHU3MOB K
BIIMSIHUIO CBETa»

55 AuoTHHECKHE (aKTOpI 0.5 https://content.edsoo/lab/

Temneparypa Kak 3KOJIOrM4ECKUN



https://antropogenez.ru/
https://antropogenez.ru/
https://antropogenez.ru/
https://antropogenez.ru/
https://antropogenez.ru/
https://antropogenez.ru/
https://os.fipi.ru/tasks
https://www.sbio.info/
https://content.edsoo/lab/
https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/lab/
https://content.edsoo/lab/

dakrop. JlaboparopHast pabota
«BrrsBIECHUE TTPUCTIOCOOICHM
OpPraHU3MOB K BIUSIHUIO
TEeMIIEPaTyphI»

Abuornueckue Gpaxkropsl. BraxkHocTh
KaK 9KOJIOTUYECKUHN (aKTop.

56 JlabGopaTopHas paboTta 0.5 https://content.edsoo/lab/
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHUii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUS OPTaHU3MOB 0 https://www.sbio.info/

58 buonornueckue puTMbl 0 https://www.sbio.info/

59 XKuznennsie GopMbI OpraHN3MOB 0 https://www.sbio.info/
buotnueckue paxkTopsl.3HauUeHUE

60 OMOTUYECKUX B3aMMOCHCTBHMA JISI 0 https://www.sbio.info/
CYIIECTBOBAHHS OPTaHU3MOB B CpeJie
obutanus"
KontponbHas padota "Dkonorus kak -

61 | 0 https://os.fipi.ru/tasks
Hayka

62 DKOJIOTHYECKHE XapaKTEPUCTUKU 0 https://www.sbio.info/
MOMYJISIITUH
OCHOBHBIE TIOKA3aTEJIH TOIYJISIIIH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3pACTHAs 0 https://www.shio.info/
Y TIOJIOBasi CTPYKTypa
OCHOBHbBIE TIOKA3aTEeJIN MOMYJIISAIIH:

64 POK1aeMOCTh, TPUPOCT, TEMI POCTA, 0 https://www.sbio.info/
CMEPTHOCTh, MUTPAIIHN

65 JKoIOrHHeckas CIpYKTypa 0 https://www.sbio.info/

IomnyJjdanuun



https://content.edsoo/lab/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://os.fipi.ru/tasks
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/

JInHaMuKa MonyJsuu 1 e€

66 0 https://www.sbio.info/
perysus

g7  \PUBBIC pOCTA MHCIeHHOCTH 0 https://www.sbio.info/
nonyssitiy. KprBbie BBDKUBAHUS
DKoJIornYecKas HUIIA BUJIA.

68 Jlabopatopuaz pabota . 0.5 https://content.edsoo/lab/
«[IpucrocobneHns ceMsiH pacTeHUI K
pacceneHuio»

69 Bun xak cucrema nomynsuui 0 https://www.sbio.info/

70 3aKOHOprHOCTH HOBEACHI 1 0 https://os.fipi.ru/tasks
MUTPAIU KHBOTHBIX

71 Kourpombuai pagora "Sxozoris 0 https://Awww.shio.info/
BHUJIOB
Coo011ecTBO OpraHU3MOB-

72 OHO1IeH03. DKOCUCTEMA KaK OTKPBITAs 0 https://www.sbio.info/
cucTema

73 KpyroBopoT BEIECTE i MOTOK 0 https://www.shio.info/
SHEPTUU B IKOCHUCTEME

74 OcCHOBHBIE IOKA3aTENN SIKOCUCTEMBI 0 https://www.sbio.info/

75 DKOJIOTHYECKUE TTUPAMUJIBI 0 https://www.sbio.info/

76 W3MeHeHHs coo01IeCTB — CYKLIECCHH 0 https://www.sbio.info/
[IpupoaHbIe S5KOCUCTEMBI.

77 DKOCUCTEMBI 03€P U PEK. 0 https://www.sbio.info/
DKOCHUCTEMBI MOpE U OKEaHOB
[IpupoiHBIE 5KOCUCTEMBI.

78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH, 0 https://www.sbio.info/
MyCTHIHB

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 0 https://www.sbio.info/



https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/lab/
https://www.sbio.info/
https://os.fipi.ru/tasks
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/

VYp6oskocucremsl. [IpakTrueckas

80 pabora «3y4yeHue u onrcaHne 0.5 https://content.edsoo/lab/
ypOO3KOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aHMOJICHCTBHI 0 https://www.sbio.info/
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3MEI BO34ECHCTBU
3arpsi3HEHUI pa3HBIX TUIIOB Ha

82 CyOOpraHu3MeHHOM, OPTaHU3MEHHOM, 0 https://os.fipi.ru/tasks
MOMYJISIITAOHHOM H 9KOCUCTEMHOM
YPOBHSX

83 KonTponbnas pabora "Dxonorus 0 https://www.sbio.info/
coobmiecTB"
buocdepa-obdmennanerapHas

84 obonouka 3emnu. Yuenue B. 1. 0 https://www.sbio.info/
Bepnazackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 0 https://www.sbio.info/
o6uochepsl

86 Kpyrosoporst periects i 0 https://www.sbio.info/
OMOTCOXMMHYECKHE ITUKITBI

87 3oHanpHOCTH Ouochepsl. OCHOBHBIE 0 https:/www.sbio.info/
OMOMBI CyIIN

88 Y cTOWYUBOCTH OHOCHEpHhI 0 https://www.sbio.info/

89 DKOJOTUYECKHE KPU3HUCHI 1 UX 0 https:/www.sbio.info/
TIPUYHHBI

90 BoszeiictBue uenoBeka Ha 6uochepy 0 https://www.sbio.info/

01 AHTpPONIOr€HHOE BO3JEHCTBHE HA 0 https://www.sbio.info/

PacCTUTENBHBIN U )KUBOTHBIN MU
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92 Oxpana npupoab 1 0 https://www.sbio.info/

93 OCHOBHBIE IIPUHITUITBI YCTOHYHBOTO 1 0 httos:/Awww.shio.info/
Pa3BUTHUS YEIIOBEYECTBA U TIPUPOIBI
PanmonaibHOE MPUPOAOIIOIE30BAHNE

94 1 COXpaHEHHE OHMOJIOTMYECKOTO 1 0 https://www.sbio.info/
pa3zHooOpa3us 3eMin

95 Obobuenne o Teme . 1 0 https://os.fipi.ru/tasks
«MUKPO3BOJIIONHUS U €€ Pe3yJIbTaThD»

96 OGobmere 1o Teme . 1 0 https://os.fipi.ru/tasks
«Makpo3BOJIOIHS U €€ Pe3yIbTAThD»
O00011IeHIE IO TEME

97 «IIpoucxoxaeHnue u pa3BUTHE KU3HU 1 0 https://os.fipi.ru/tasks
Ha 3emiey
O06o001IeH e 110 TEME

98 «[IpoucxoxaeHue 4eioBeKa — 1 0 https://os.fipi.ru/tasks
aHTPOTIOTEHE3)
O6o06mmenue 1Mo TeMe «IKOJOTHS —

99 HayKa O B3aHMOOTHOIIICHHSIX 1 0 https://os.fipi.ru/tasks
OpPTaHHU3MOB»

100 Obobuerne 1o Teme «OpranusMb! i 1 0 https://os.fipi.ru/tasks
cpena oouTaHMs»

101 Obobmenwe o Telee «JKosoris 1 0 https://o0s.fipi.ru/tasks
BUJIOB U TTOMYJISIHII»

102 Obobwmenne 1o Teme «brHochepa - 1 0 https://os.fipi.ru/tasks
rio0abHas YKOCHCTEMa»

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

* buonorus, 10 knacc/ [aceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue; moj
penakuueii [Taceunuka B.B., Akiimoneproe obmiectBo «M3natenbetBo «IIpocBemieHuney

* buosorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; noju
penaknuueii [Taceunuka B.B., Akiinonepnoe obmectBo «M3aatenbetBo «IIpocBerieHuney

* buosorus. buonorudeckue cucremsl u nporeccel, 10 kmace/ Tepemos A.B., [Terpocosa P.A.,
OO6miecTBO ¢ orpaHnueHHON oTBeTCTBEHHOCTHI0 « IOl MHEMO3HNHA »

* buosorus. buonorudeckue cucreMsl u nporeccel, 11 kmace/ Tepemos A.B., Ilerpocosa P.A.,
OO6miecTBO ¢ orpaHnueHHON oTBeTCTBEHHOCTHI0 « IOl MHEMO3HNHA »
METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
buonorus (yriny6nenssiii yposens) : Peanuzanuus tpedoBanuiit ®I'OC cpennero odriero
oOpa3oBaHus : MeToauueckoe nocoodue st yuurens / [JILA. Iapirytuna, A.B. OBUNHHUKOB,
O.B. Kosnsicaukos, C.M. I'marones]; nox pexn. JI.A. I[lapmrytunoit. — M.: ®T'BHY «MHcTuTyT
CTpaTeruu pa3BuTusa obpazoBanus», 2023. — 154 c.: un.

ISBN 978-5-6049296-4-3
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

HHTepakTHBHBIE Ta0OpaTOPHBIE U MTPAKTUYECKHE PabOTHI 1o Oronoruu https://content.edsoo

1C-Ypok. bubnmnoreka HHTEpaKTHBHBIX MaTepraioB. buonorus https://urok.1c.ru /library /

biology /
Buptyaneusie 1aboparopuu no 0nonoru MoCKOBCKOM 3I€KTPOHHON IMIKOJIBI

https://uchebnik.mos.ru /catalogue?su bject_program_ids=31937278,31937 341 aliases

=laboratory

IToaroroBka K sK3aMeHaM Buonorus http://os.fipi.ru/tasks/6/ a

OTkpbITHIH OaHK TecToBbIX 3ananuit GUIIN.

udposoii 00pa3oBaTeNbHBINA pecypc


https://content.edsoo/
https://urok.1c.ru/
https://uchebnik.mos.ru/
http://os.fipi.ru/tasks/6/

«IBomonnoHHas taboparopusi» http://school collection.edu.ru /catalog/rubr /2f2df4 fb-6240-
4c42-b476-1bf135380b678 /
OO6pa3zoBaTebHBIC CAUTHI IO OMOJIOTHH

Bcesa 6uonorus https://www.shio.Info /

I'ocynapcrBennsiii [JlapsuHoBckuii Mmy3eit http://www.darwinmuseum. ru /

[Maneontonornueckuii my3seit PAH https://www.paleo. ru /museum /

Buonorus u megunmaa http://medbiol.ru /

buomonexyma https://biomolecula.ru /

Awnrtponorenes https://antropogenez.ru /

Dnements! https://elementy.ru /

AOKYMEHT NOANUCAH
3JIEKTPOHHOU MOAMNUCHBIO

CBEAEHUA O CEPTUOUKATE 3T1

Ceptudcpukat 502085844178601650637293395212696482828509200563
Bnageney Tpuyc BukTopua BanepbeBHa
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