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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6MoI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 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)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHON 00nacTu «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,
CpeIHUM OOIIMM, CpeIHUM MPOGECCHOHATBHBIM M BBICIIUM OOpa3zoBaHuEM. B To ke Bpems
KaX/IbI U3 3TUX y4eOHBIX IPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE 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 U BHYTPUIIPEAMETHBIX CBs3€d, JIOTMKH Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. 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, IKOJOTHUYECKOTO MBILIUIEHUS, MPEJACTaBICHUNA O 340pOBOM 0Opa3e *KHM3HM, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHUS K OKpY)Karolled NpupogHou cpere. B mporpamme 1o
OMOJIOTUM TakK)Ke IOKa3aHbl BO3MOXHOCTM ydeOHoro mnpenmera «buosorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMBIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3dynbraTaM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH OOY4YarolUXCsl MO0 OCBOEHHUIO COJEp’KaHUS OMOJIOTMYECKOro 00pa3oBaHUs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebublit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIaeT
Ouonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH HA pacIIMpEHue U yriyOleHue 3HaHu|
0o0ydJaromuxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYSIPHOW U KJIETOYHOW OHOJIOTHH,
HMOPHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIUH, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Wzydenue yuebHOTrO TipeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCSl K TOCIEIYIONIEMY TOJIYYSHHI0 OWOJIOTHYECKOro oOpa3oBaHUs B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepxaHus
COCTaBISIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3JesioB OHOJIOIMHM Ha YpPOBHE OCHOBHOTO OOILIETro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl
OMOJIOTHYECKHE 3HAHUS O PACTEHMSX, >KMBOTHBIX, rpubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS



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,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
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 HCCIIEIOBAHUAX B OHOJOTUM, NMPUKIAJAHBIX AaCIEKTax
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 OMOJIOrMM, BKJIAJIOM OTEUECTBEHHBIX U 3apyO€XkHBIX YUEHBIX B PELIECHUE BAKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBJIAJICHUE
00y4JarloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHANBHOM OpraHU3allid >KUBBIX 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 1eiau u3ydeHus yuyeOHoro mpenmera «buonorus» Ha yriyOa€HHOM ypOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHME  OOYYalOIMUMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX WM IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYH0 KApTUHY MHpa; O CTPOCHMHH,
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
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jlaboparopuu M B IpHpone (HaONoJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TTOIb30BATHCA OMOJIOrMYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
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 JKUBOM MPHUPOJE B LEJIOM 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 TPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MmocienyromeMy IpodecCHOHATBHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUU C HWHAMBHUIYAIbHBIMU HHTEpecaMd M MOTPEOHOCTIMH
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 U CpPeACTB OOydeHus OHOJIOTUU
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHWs W HANpPaBICHHOCTH Ha MPOJIOJDKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM NpU OOyYeHUH OMOJIOTMM Ha YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTIpeNieNAeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA

10 KJIACC

CognepxaHue IPOrpaMMBbl, BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. Kparkas ucTopusi pa3BUTHSI OHMOJIOTHH.
buonornyeckne Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTalIbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeil. 3HaueHHWe OHOJOTMH B TMPAKTHUYECKOU
JEATEIIBHOCTH YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO3HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpaL U

[Moptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. apsei, I
Meunnenb, B. W. Bepnanckuii, M. II. IlaBnos, M. . MeunukoB, H. W. Basunos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus omosorun. CBOMCTBA KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JTUCKPETHOCTh M IEIOCTHOCTh, CJIOXKHOCTh U YIOPSJOUYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAEHUE, PA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid JKUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznp kak hopma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromiye *HUBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpTraHU3aIUH.

N3yuenune xuBbIX cucteM. Mertoabl Ouonormdeckod Hayku. HaOmromeHue, u3mepeHue,
SKCIIEPUMEHT, CUCTeMaru3anusi, MeraaHanu3. lloHsaTMe O 3aBUCUMONI M HE3aBUCUMOU
nepemeHHoil. [lmanupoBanue skcnepumenta. [loctaHoBka W mpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U e€ JoCTOBepHOCTh. Pazopoc B Ouonornueckux mqaHHbIX. OreHka
JIOCTOBEPHOCTH TIOJYUYECHHBIX PE3YyNbTaTOB. [IpUYMHBI MCKAKEHUS PE3YJIbTATOB AKCIICPUMEHTA.
[ToHsTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmunpel 1 cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «bBHOIOTMYECKUE CHCTEMBD»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOU MPUPOIB», «CTpoeHNEe )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH PUPOIBD».

O6opynoBanue: 1abopaTopHOe 000pyAOBaHUE JJIs TPOBEACHUS HAOIIOACHUH, H3MEPEHUH,
JKCIIEPUMEHTOB.



IIpakTnyeckass padora «licronp30BaHHUE Pa3IUYHBIX METOJOB MPHU HM3YUYECHHH >KUBBIX
CUCTEM.

Tema 3. buosnorus KjeTrku

Knerka — cTpykTypHO-(QYHKIHMOHAIbHAS €IUHULA >KUBOrO. VICTOpUS OTKpBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodopes, METOJ MEUYCHbIX AaToMoB, AuddepeHunanbHOe  LEHTpU(YTrupoBaHUE,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. DIEKTPOHHAsT MUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpoOcKom», «lcropus
Pa3BUTUSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHbIX, KUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckass padora «l3yueHne MeToq0B KJIETOYHOM Ouosioruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona n e€ posb
KaK pacTBOPUTENS, peareHTa, ydacTH€ B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOPETYJISALHNN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKasi pojib. POlIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Moisiekynbl. IlepBuunas cTpykTypa Oenka, MenTHAHAs
CBs3b. BTopuuHas, TpeTnyHas, 4eTBEepTUYHAs CTPYKTYypbl. [leHaryparus. CBolicTBa O€JKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. /lpuonsi.

VYrneBoapl. MoHoOcaxapubl, AUCaXxapuibl, OJIMTOCAXapuibl W mojucaxapujbl. OOt
IUIaH CTPOEHUS M (U3MKO-XUMHUYECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YIJIIEBOJIOB.

Jlununpl.  T'uppodunbHo-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aumnujaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenune nHyknenHoBbIX KucinoT. Hykneotuusl.
[Tpunuun xommuiementapHoct. I[lpaBmino Yapradda. Crpykrypa JHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6uonornyeckue ¢pynkuuu JJHK. Buast PHK. @ynkuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B mojiekyine AT®. buonornueckne
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoOMOjeKkyl. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux komniekcog. Komnvromepnwiii ouzatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpanuu



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

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KHBOU MIPUPOJIE».

Tabmunel u cxembl: «llepuonuyeckas TabiuIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3mMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OENmKOBOW MOJEKYNIb», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIOTHI», «CTpoeHrne MoJeKybl ATD».

O6opynoBaHue: XuMU4ecKas ocyia 1 00opyIoBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

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

Tema 5. Ctpoenne n QyHKIHMHU KJICTKH

Tumel KIETOK: dyKapHOTHUYECKass W mpokapuorndeckas. CTpyKTypHO-(yHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietounas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOoeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BeHIECTB dYepes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (auddys3us, obnery€éHHas nuddysus), aKTUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOIMMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIIMH KJIETOUHOM CTEHKH pacTeHHi, rpuoOoB.

[Mutomnazma. I{uto3ome. Ilutockener. J[BukeHue unuromnasMbl. OpraHonJbl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTuKkynyma. Mexanusm nanpasnenus 6enxkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmnapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onb0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pacturtenbHbIx kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKM: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W miacTul. llepBuuHble, BTOpPHYHBIE M CJIOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOMIACThI  BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHIO0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpogunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbId MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM



anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
06010uKU 8 MUmMo3e. H0epHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMUTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO).

JdemoHcTpauMu

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KHBOTHOMN
KIeTKn», «CTpOeHUE pacTUTENbHOMN KiIeTkn», «CTpoeHrne MUTOXOHIpUMy», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIICTKH.

OOopynoBaHue: CBETOBOM MHKPOCKOIN, MMKpPOIPENapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUaIbHBIX KJIETOK.

JlaGopaTtopHas padora «/3yyeHre CTpOeHHUS KIETOK Pa3IMYHbIX OPraHU3MOB.

IIpakTuyeckas padora «3yueHue cBONWCTB KIETOUHON MEMOPAHbBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U JAEMIa3MOJIM3a B PaCTUTEIIbHBIX
KJIETKax.

IIpakTuyeckas padora «/3yueHue ABIKEHUS UTOIMIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U IPeBpallleHHe SJHEPIMHU B KJIeTKe

AccUMWISILIVSL U TUCCUMMWIISILIMSL — JIB€ CTOPOHBI MeTabosu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOGHBIH H  TeTepoTpodHBIA. YyacTHe KuciIopoga B OOMEHHBIX — IpoIeccax.
DHepretudeckoe oOecrneuenue kietku: mpespamenue ATD B 0OMEHHBIX IpolEeccax.
DepMeHTAaTUBHBINM XapakTep peakluid KIETOYHOTo MeTaboin3Ma. DepMeHThI, X CTPOCHUE,
cBoiicTBa W MexaHm3M jaercTBus. Kodepmentsl. Otnmunsi (pepMEHTOB OT HEOPTaHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTATUBHBIX pEaKIHi OT Pa3IMYHbIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oxcueennvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xyopomiactoB B mporuecce (otocuHTe3a. CBeToBas U TEMHOBas
da3el. Pomoovixanue, Csz., Cs- u CAM-munvi pomocunmesa. IIponyKTUBHOCTh (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUn. 3HAUEHUE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoXkeHHS M MX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oose3Hei.

AspoOHBIE OpPraHW3MBI. JTambl YHEPTreTUYECKOro oOMeHa. [loAroToBHTENbHBINA HTarl.
['mukonn3 — 6eCKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonoruueckoe okuciaeHHe, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonorudeckoro okucienus. Luxinueckue peakuuu. OkucauTenbHoe GocPopHINpOBaHUE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymecTBa a’poOHOro myTH OOMEHa BELIECTB Iepel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO OOMEHa.

JleMoOHCTpaL UK

IToptpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHUHTE3», «JHEPreTUYeCKuil oOMeH», «buochHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.



O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaasbl)y.

Jladoparopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOKECHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanm3anus HacleNCTBEHHOW WHQpOpMANUU. [ €HEeTUYEeCKHil KO/, €ro CBOWCTBA.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTb, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancisauus u e€ sranbl. Yuactue tpancnoptHbeix PHK B OunocunTesze Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCHOT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T'€HOB y IpokapuoT. ['mmore3a omepona (®. XKakob, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslil romeocTtas.

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

Bupycuble 3a0oneBaHus uyenoBeka, KMBOTHbIX, pactenuit. CIIN, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz o6orvuiux maccueos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 00cmasKu 1eKapcms.

JleMoOHCTpaLun

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

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonasl U perymsuus. Mutepdasza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k naenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunouner  perumkanun — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. JIMIJIOWIHBIM W TarIoOWIHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U MPOUCXOISALIME B HUX Ipouecchl. Tumbl
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.



Perymsmuss mMuToTHueckoro mukia kieTku. [Iporpammupyemasi kierouHas rubOenb —
aroInTo3.

Knerounoe siapo, XpoMocombl, (QyHKIIMOHAIbHAS TeHOMUKA. Mexanusmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposas knemrka» — ououngopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL U

Tabmumel 1 cxembl: «OKU3HEHHBIA MUK KICTKH», «Muto3», «CTpoCHHE XPOMOCOMY,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpoOIpenaparbl: «MHTO3 B KIETKax KOpelIka
JIyKay.

Jlaboparopnasi pabdora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jladoparopnasi padora «HaOmogeHrne MuTO3a B KJICTKAaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpOIIpENapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apXxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIIH, Apyrue NpoTucthl. KojoHnuanbHbie
OpTaHU3MBI.

B3auMocCBA3b 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl MU CUCTEMbl OPI'aHOB.
OpranusMm Kak eguHoe uenoe. ['omeocras.

Tkanu pacrenud. Tumbl pacTUTENBHBIX TKaHe: oOpa3oBareibHasl, IOKPOBHAs,
NPOBOJIAIIAs, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTPOCHUS, (PYHKIUH M paCION0KECHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  4eJOBeKa. TUIbl JKUBOTHBIX TKaHEW: JIUTEIUAlbHas,
COCIMHUTEINIbHASI, MBIIICUYHAas, HepBHAss. OCOOCHHOCTH CTPOCHHS, (PYHKIIUH M PaACIOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U Y€JIOBEKa.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. DyHKIIMU OpraHoOB M CUCTEM OPTaHOB.

Omopa Tema opranu3moB. Kapkac pacrenuit. CkeneTsl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHUI ckeneT. CTpOCHHUE U THIThI COSAMHEHUS
KOCTEM.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pPECHHUYHOE. JIBMIKEHHWE MHOTOKJIETOYHBIX pPACTCHUH: TpPOMU3MBI M HACTHH.
JIB>KeHe MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlIeuHas cuctema. Pediekc. CkeneTHbIe
MBIl U UX paboTa.

[luranue opranuszmos. [lornomienue BOJbI, YIIAEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHIICBAPCHUE.
[lutaHne TO3BOHOYHBIX KXUBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTa. llureBapuTenbHbIC
»kenesbl. [IumeBapurenbHas cucrema yeaoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KiIeTKu. KokHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabepHoe M JIErodHOE
nbixanue. JIpIxaHWe TO03BOHOYHBIX >KMBOTHBIX M YEJIOBEKAa. JBOJIOIMOHHOE YCIOXHEHUE
CTPOEHHUs JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWJISIIIAM JIETKUX y TITUI M MICKONUTAOIMNX. Perynsius apixanus. [[pxarensHbie 00bEMBI.



TpaHcnopT BEmIECTB y OpPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOcHas cucrema
IIO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpaIieHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHUS ~ CTPOEHUS.  KPOBEHOCHOH  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opraHu3moB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
CokparutensHble Bakyodu. Opransl BbineneHus. @Ouibrpamms, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3Mbl paOOTHI OPraHoB BbiAe/eHUs. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIIEIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u pyHkunonupoBanue HeppoHa. O6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allluTa y OJHOKJIETOUHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTBI IPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMUYECKOM 3a1nThl. DUTOHUUBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or Oone3Hedl. MMMmyHHass cucrema uenoBeka. KieTOuHbII M TyMOpaJbHbIH HMMYHHTET.
Bpoxnéuuslii u  npuOOpeTEéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuert, C. Tonerasa). BocnianutenbHble OTBEThHI
opranu3mMoB. Posb BpoKJ1EHHOr0O MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

PazgpaxxumocTe M peryisiiuss 'y OpraHu3MoB. Pa3apakuMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POCToBble BeleCTBA U HX
3HAYEHHE.

HepBuast cucrema m pediuexTopHas peryssiuus y >XKUBOTHBIX. HepBHas cucrtema u e€
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEPIIEKCHI.

['ymopanbHasi perymsiiusi ¥ SHIOKPUHHAs CUCTEMa >XUBOTHBIX M 4yesioBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3amMOCBsA3bp HEpPBHOM U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpan U

IToptper: U. I1. ITaBnos.

Tabmuupl U cxembl: «OTHOKJIETOYHBIE BOJIOPOCTH», «MHOTOKIETOUYHBIE BOJOPOCIIN,
«baktrepun», «lIpocreiimme», «OpraHbl LBETKOBBIX pacTeHui», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKMUBOTHBIX», «BHYyTpeHHee CTpoeHHuEe HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBwie cuctembr», «Ctpoenue ctednss», «CTpoeHHE IHMCTOBOM TIIIACTUHKM», «TkaHu
KUBOTHBIX», «Ckener 4demoBekay, «llnmeBapurensHas cucrema», «KpoBeHOCHass cucTemay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MbllleyHass CHUCTEMay,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cucremay, «CTtpoeHue Mbliby, «MMMyHUTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusips», «CTpoeHue niaaHapun», «BHyTpeHHee cTpoeHue 10KIeBOro
yepBsa», «HepBHas cucrema pwiO», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cuctema nTuny, «HepBHas cucTeMa MIIEKONHUTAIOUIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOYHBIX OPIaHHU3MOB,
MUKpOIpenaparsl TKaHe, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMILTSIPhl KOMHATHBIX PACTCHHA, repOapiu pacTeHUN pa3HBIX OT/AEIIOB, BIAXKHBIC MpPErnapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,



o0opysoBaHuEe [ JEMOHCTpAllMd TIOYBEHHOIO U BO3AYIIHOTO THTAHUS PACTEHUH,
pacuierieHus Kpaxmaia u  OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS
JEMOHCTpPALMK OIBITOB 110 U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHbBIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnasi padora «/3yueHre TKaHel ) KUBOTHBIX.

JlabopaTopnasi paGora «l13yuyeHne opraHoB IBETKOBOI'O PaCTEHUS.

Tema 10. Pa3MHoOKeHHe M Pa3BUTHE OPTAaHU3MOB

@®opMBbl pa3MHOXKEHUS OPraHU3MOB: Oecrojioe (BKIItoUasi BEreTaTUBHOE) U 1MOJI0BOE. Bubl
0ecIo0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe paszmHoxeHue. IlomoBele KkieTku, wiau ramersl. Meio3. Cragun Meio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonornyecknid ¢MbICI Mel03a U TOJIOBOTO
npoiecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE — Kene3bl.
OO6pa3oBanue W pa3BUTHE TMOJIOBBIX KieTOK. CriepmaTtoreHe3 um ooreHe3. CTpOeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHe W AMOPUOHATBHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OIIOIOTBOPEHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

WunuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HAyKa O Pa3BUTUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npooaem smopuonocuu. Konyenyus mopgocenos
u modenu mopghozenesa. Cranauu sMOpUOreHe3a KUBOTHBIX (Ha MpUMepe JIAryiku). JpoOnenue.
Tunbl apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTU JPOOJIEHUST MJIEKONUTAIOMIUX. 3apOJIbIIIEBbIE JIUCTKU (TacTPyJIALIN).
3akiagka OpraHoB M TKaHEW M3 3apOABIIIEBBIX JHMCTKOB. B3anMHOe BiIMsSHHE 4YacTel
pasBUBAlOIIErocs 3apofpliia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ylbTaT HEpPapXWYECKUX B3aUMOJCHCTBHM TIeHOB. Bimsanue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CpEebl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuoHanbHbIl mepuoxa. IlpsMoe u Hempsmoe
pasButHe. Pa3Butne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOTO U HENPSIMOTO Pa3BUTHSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. MDaKTOPbl pEryjsiliMM pocTa KHUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y KUBOTHBIX M 4enoBeka. Ilepnosl OHTOreHesza 4esoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u paszButue pacreHuil. I'amerodputr u cnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUM.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
I[BETKOBBIX pacTeHunid. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsIUU OHTOT€HEe3a Y PACTEeHUN U )KMBOTHBIX.

JleMoOHCTpaL UK

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

Tabmuupl u cxembl: «BereratuBHoe pa3MHOXeHUE», « THUIbI 6€CIOIOr0 pa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3MHOXKeHHe »HBrieHbl», «Pa3MHOXEHUE THAPBDY,
«Meito3», «Xpomocombl», «[amertorene3y», «CTpoeHHE SULEKICTKH | CIIEPMATO30HIa,
«OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsmoe u Hempsmoe pas3BuTHe», «Pa3BUTHE MaNCKOro
Kykayn, «Passutue capaHum», «Pa3Butue IArymku», «/IBoOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pactenuit»y, «CTpoeHHE CEMSH OJHOMOJbHBIX W JIBYJIOJBHBIX PACTEHHI», «KU3HEHHBIN LUK



MOPCKOM  KamycTbl», <OKWU3HEHHBIM LHMKI Mxa», <OKWU3HEHHBIM LMK MarnopOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBD».

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMATO30U 0B,
Mozelb «L{uKII pa3BUTHS JISATYIIKI.

JlaGoparopnass pabGora «/3yueHue CTpOEHHsS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckass paGora «BbIsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIIECH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTraHOB Pa3MHOKEHUS BBICIINX PACTCHUIN».

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHN3MOB

Hcropus cTaHOBIEHHS W pa3BUTHS T'CHETHUKU Kak Hayku. PabGoter I'. Menpens, I'. ne
®pusza, T. Moprana. Ponp oTedecTBEHHBIX Yy4Y€HBIX B pa3BUTHUM TeHeTHKU. Paborer H. K.
Konbmona, H. 1. Basunona, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJIEIbHbBIE
TeHbl, aJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
reTepo3UroTa, 4ucras JWHUSA, THOpUAbI, reHOTUN, (eHotun. OCHOBHBIE METOAbl TE€HETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJICKYISPHO-TEHETUIECKUN.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBusnos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEIIMBAHUS.

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT FTeHETHUSCKHUX MCCIIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuruBanue. [lepBeiii 3akoH MeHaenss — 3aKOH eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3aKoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHIHOTO CKpeIIMBaHus. [ unoresza
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemmBaHue.  [IpoMexyTOuHbBIl ~ XapakTep — HacleJOBaHUS.
Pacuienienne npu3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HACJIeIOBaHMsI MPU3HAKOB. [[UToIOrNYecKe OCHOBBI IUTHOPUIHOTO CKPEIIIMBAHMS.

CuemnneHnoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CiiemnyieHHOe HacIe10BaHHe
T€HOB, HapYIICHHE CUETUICHUS MEX 1y reHaMu. XpOMOCOMHas TEOpHsI HaCIeICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENENICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['OMorameTHbIi M rereporaMeTHbli moj. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIIIEHHBIX C TIOJIOM.

I'enoTun kak 1nenoctHas cucrema. [lneloTponus — MHOXKECTBEHHOE JAEHCTBHE TE€HA.
MHOKECTBEHHbI ajuieNu3M. B3auMoaelncTBuE HeaUIeNbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

['eneTnyeckuil KOHTPOJb pPAa3BUTHUS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKKe
(U3HOIOTUYECKNX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHkiui. [eHeTmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MUKpoOrnom». ['eHeTHUecKkre acreKThl KOHTPOJS U U3MEHEHUS HACJIeICTBEHHOW MH(pOpMaIluu B
MOKOJIEHUSX KIETOK U OPTraHU3MOB.



JleMoHCTpauMu

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», «Tperuii 3akon MeHuemns»,
«AHanusupymllee ckpemuBanuey, «Hemnonnoe noMuarpoBanne», «CLEIIEHHOE HACIEJOBaHUE
MPU3HAKOB y Apo30oduiby, «I'eHeTuka nonay, «Kapuorun yenosekay, «Kapuotun apo3oQuisi»,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENU3M», «B3anMo1eiicTBUE T€HOBY.

Ob6opynoBanue: MOJENb IJsl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO
MOKOJIEHUS] U PACLICIUICHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALIMK CLUEIIJICHHOTO HACIEA0OBaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IpakTuyeckass padora «3yueHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas pa6ora «/3ydyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD».

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE  NpPHU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukaronHas U3MEHUYUBOCTh. Poiib cpeapl B (hopMUpOBaHHH MOIU(DUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBINH psii ¥ BapuanuoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHON N3MEHYMBOCTH.

['enoTunuueckass u3MeHYUBOCTh. (CBOWCTBA TEHOTUIIMYECKOW M3MEHYMBOCTH. Buibl
TCHOTUITUYECKONW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KombOunatuBHass W3MEHYUBOCTh. Meilo3 U TONOBOM MpoIlecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. PO KOMOWHATUBHOM M3MEHUYUBOCTH B CO3JAHUH T€HETHUYECKOTO pa3HooOpa3us
B IIpe/ieJIax OJTHOTO BHUJA.

MyTtarnmonHasi M3MEHYUBOCTh. Buapl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CHoHTaHHBIE W WHAYLUUMPOBAHHbIE MYyTallUM. SIOepHBbIE M IUTOILUIA3MaTHYECKUE MYTalUU.
Comaruueckne W MoJoBble MyTauud. [IpUUMHBI BO3HUKHOBEHMS MyTalnuil. MyrareHel U HX
BJIMSIHUE HAa OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKHX
psanoB B HacneictBeHHoW wu3aMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa U 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (eHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JleMoOHCTpaL UK

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuiel U cxembl: «Buasl W3MEHUUBOCTHY, «MoaudukanmoHHas W3MEHUHUBOCTHY,
«KoMOMHaTUBHAs  H3MEHYMBOCTDY, «Meiio3y, «OM10I0TBOPEHUEY, «I"eHeTHUeCKIE
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

O6opynoBaHue: XUBble U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHUYUBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAITMOHHON
M3MEHYUBOCTH. [TocTpoeHnEe BapHaIlMOHHOTO psAJla U BApHAIMOHHON KPUBOIN».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.



Tema 14. I'eHeTHKA YeJI0BeKa

Kapruorun uenoBeka. MexayHapoaHas NpOrpaMMa HCCIIENOBAHMS TI'E€HOMAa YeEJIOBEKa.
MeToibl M3YYCeHUS TEHETUKH YENIOBEKA: MeHEaTOrHYeCKuid, OJU3HEIOBBINA, [IUTOTCHETUICCKUA,
NONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ momoubto 11I[P-
ananmu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE M1 XPOMOCOMHBIE OOJIE3HH YeIOBEKa.
bonesnun ¢ HacneaCTBEHHOM MNPEApaclONOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHuE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTUUECKUE aCIEeKThI
UCCIICIOBaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3mueckoMy H
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTUSIM.

JleMoOHCTpaLuu

Tabmuner u cxembl: «Kapuorum denoBekay, «MeToabpl M3YUYCHHS] TCHETUKH YEIOBEKAy,
«["eneTnueckue 3a001€BaHUS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekius. 3apoXkAeHUE CeleKUuu U Jomectukanuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HAcieACTBEHHOM m3meHuuBoctr H. M. BaBuiioBa, ero 3Hadenue st
CEJIEKIIMOHHOM paboTHI.

Mertonbl cenekmoHHOM paboTsl. MickyccTBEHHBIN 0TOOP: MAacCOBBIM M MHIUBUAYAIbHBIN.
Oransl KOMOMHAIIMOHHOHN cenekiuu. McnbplTaHue mpou3BoauTesell mo moromctBy. Ot6op mo
TEHOTUITY C ITOMOIIBIO OLIEHKU (PEHOTHUIIa TOTOMCTBA U OTOOP MO T€HOTHITY C IOMOIIIbIO aHAJIN3a
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK WMCTOYHMK MYTallMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHraa JUlsl CEJEKINH.

[Tonyyenune mnonumuionioB. BHyTpuBHMaoBas rubpuamszanus. bauskopoacTBeHHOE
CKpelrBaHue, Wi MHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3nca B cenekuuu. OtaanéHHas TruOpuIM3anus.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUUU pacTeHUd u
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyei s Co3JaHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YENAX VIYYULEHUS CYUeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUEM COBPEMEHHbIX MeMmo008 HAYUHbIX UCCIe008aHUl, NepedosbliX udel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

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



Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOT000pa3us KyJbTYPHBIX pacTCHUID,
«3aKOH TIOMOJIOTMYECKHMX pAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIBl CEJIEKINN»,
«Otnanéunas rudpuamnzanus», «MyTareHes3y.

JlaGoparopHasi padora «/3yueHune cOpTOB KyJIbTYPHBIX PACTCHUN W MOPOJ JOMAIITHUX
JKUBOTHBIX.

Jlaboparopnasi padora «/3yueHrne METOZI0B CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METOJABI M JIOCTHXKEHHUS CEJIEKIIMM PACTeHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».

Tema 16. BuoTexH0JIOTUsI M CHHTeTHYeCKasi Ono10rus

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MbI, HX XapakTepucTuka. TpaauimoHHas OuUOTeXHONOrus: xjebOoreueHue,
MOJTy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAENNE. Mukpoouonornueckuii cuare3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTHi. [Ipon3BoAcTBO Oesika, aMHHOKHUCIIOT U BATAMUHOB.

Co3laHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIECHHOTO  M3MEHEHUs U
KOHCTPYUPOBAHHUS T€HOMOB C LI€JIbIO MOJYYEHUsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEpKaIlIUX
HE BCTpeYaroIuecs B IpUpoae OMOCUHTETUYECKHUE ITYTH.

Kiterounas mHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PaCTEHUN M >KUBOTHBIX.
Kpuobanku. Comarnueckass rudpuausanuss U comatudeckuid smOpuoreHes. Vcnosb3oBaHue
rarjiouJIOB B CEIEKUUU pacTeHuil. [lonyuenue moHoKIOHanvubix anmumen. Hcnonvsosanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyloMueUpOo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTEEHHBIX KVIbIYD.

XpOMOCOMHAsI M T€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'e€Ha U KOHCTPYHMPOBAaHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XpPOMOCOMHOW M TE€HHOW HH)XEHEpUH. OKOJIOTMYECKHE M JTUYECKHE MpoOIeMbl TE€HHOU
WHXCHEPUU.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meauruua. [I[P-auarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 370poBbs. lMcmonb3oBaHWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OvomH)XeHepusi A pa3pabOTKM  (QyHJAaMEHTAJIbHBIX OCHOB MEAMIUHCKUX TEXHOJOTHH,
CO37aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHTA U
ckaddonaunra s peuieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Co3naHre BEKTOPHBIX BaKIMH C LEIbI0 OOecledeHuss KOMOWHUPOBAHHOM 3alIUTHI OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoOJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JleMoOHCTpaL UK

Tabmuubt u  cxemsl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IPOU3BOJCTBEY, «KileTouHas nHKeHepus», «I eHHas HHXKEHEPHUSI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKCeKypeusi «bHOTEXHOIOTNs — BayKHEHNIIAs MPOU3BOIUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO).



11 KIIACC

Tema 1. 3apo:kaenne 1 pasBUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0M010rHI

OposmonnonHas teopus Y. Jlapuna. [Ipennoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKW3Hb
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBuxymue cunel 3Boitouuu  BugoB no Y. JlapBuHy (BBICOKas HHTEHCHUBHOCTD
PasMHOKEHHUsI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas HBOJIOIMOHHAS OHONOTUs. 3HaUEHHE HBOJIOLHOHHONW TeOpuu B (pOopMHUpOBaHHH
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemMoHcTpauMu

[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonzaeitn, J. K. benses.

Tabmuubr u cxemsl: «Cucrema xuBoi npupozasl (mo K. JluaHero)», «JlecTHHIA KUBBIX
cymiectB (rmo Jlamapky)», «MexaHusm (opMupoBaHHUs HPUCHOCOONIEHUH Yy pacTeHUud u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «®Popmbl 060pbObBl 3a cymectBoBaHue», «llopoasl romy6eit», «MHoroo0Opasue
KyJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsinust Kak 3JeMEeHTapHas eAuHULA 3BoolMH. COBpEeMEHHBbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisiuil. I3MeHnenne reHo(oH/1a NOMyIIsIlMM KaK
DIIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTHueckoro paBHosecusa Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (ABWXKYILIME CUJIbI) HBOJIOUMHU. MYyTallMOHHBIA Mpolecc.
KombOunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ajulened B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHuoicenue eenemuueckozo paznoobdpasus. npudunsl u credcmeus. Illposaenenue s¢ghgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO00p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTecTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOMIM3UPYIOUIMHA, paspbiBaromuil (au3pyntuBHblif). IlomgoBoit oTdop.
Bo3HUKHOBEHNE U 3BOJIOIMUS COLIMATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocoOiaeHuil y opranuzmMoB. ApomMopdo3sl U uanoagantanuu. [Ipumepsl npucnocoOieHui
y OpraHu3MoB: Mopdomnornyeckue, QU3NOIOrUYECKHe, OWOXMMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. I[lytm M cmocoObl BHI000pa30BaHUA:
ajsionaTpuueckoe  (reorpauyeckoe), CHMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuau3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.



Ponp sBomonuoHHOM Ouosnornu B pa3paboTKe HAyYHBIX METOJOB COXpPaHEHUs
6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApPa3sUTOB M HMX XO035eB. MexXaHH3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

[Toptpetsi: C. C. UerBepukon, 3. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYHUBOCTBY, «llomynsuonHas CTpyKTypa BUaay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKyme CHIIBI  3BOJIOLHNY,
«OKosornyecKas M30JALMS MOMYJSIIUM ceBaHCKOM Qopenn», «l'eorpaduueckas H30IAIUSL
JIMCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lonmynsinuoHHbIe BOJHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «MnpycTpuanbHbId MEJIAHU3M, «Kussie HCKOIIa€MBIE»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpemympexnaromas oOkpacka KUBOTHBIXY,
«®Dusnonoruueckue agantanuny, «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDY,
«Kpurepun Buga», «Bunpl-nBoiinukn», «Ctpykrypa Buaa B 1npupoae», «CrocoObl
BunooOpasoBanus», «l'eorpaduueckoe BUmooOpazoBaHwe TPEX  BUAOB  JIAHABIIICH,
«OKoyornYecKoe BUI000pa3oBaHuEe BHUAOB cuHUL, «[lomummounsl pacrenuit», «KamycTHO-
peneyHbIid THOPHUIY.

O6opynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeHl C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesa NMTHIl M 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi pabora «BbIsBIeHNE H3MEHUYNBOCTH Y 0COOEH OJTHOTO BHIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHM3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoIIonus U €€ pe3yJibTaThl

MeTtobl u3yueHus: MakposBositony. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHbie GopMBI U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpapuueckue Metoasl u3zyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuueckue odnacti 3emau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MoekyIsspHO-
reHeTHYecKue, OHOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  HM3YYeHHs]  HBOJIOLUH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUSI (PUIIOT€HETHUYECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLHSI TEHOMOB.

O0mue 3akoHOMepHOCTH (TpaBWia) dBOMOUUU. [Ipunyun  cmeHvl  YyHKYULL.
HeoGpatumocTs 3Booninu. AnantruBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromtep, 3. I'ekkens.

Tabnuubl U cxembl: «DPUIOreHETUYECKUH Psi/l JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanopoTHUKNY, «buoreorpaduyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavanmbHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMYHBIE ¥  AQHAJIOTUYHBIE  OPTaHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI UeENOBEKAa W MIUMMaH3e», «lJaBHBbIE
HaIpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.



O6opynoBaHue: KOJUICKIMHM, repOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumote3pl MpPOMCXOXKIEHUS XU3HU Ha 3emsie. AOuOreHe3 M MNaHCHEPMHUS.
JloHayuHblEe TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs KU3HU U €€ onposepkeHue onsitaMu @. Penu, JI. Cnannannanu, JI. Ilactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE ATanbl HeOpraHUuecKoi Bosonuu. [Inanerapuas (reosorudyeckas) 3BOJIIOLHUS.
XuUMHUUYECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monuMepoB u3 MoHoMmepoB. KoaiepBarnas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «vmupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAsT ©  aOCONIOTHAsT  T'€OXPOHOJOTHSI.
['eoxpoHoONOrMYecKas MKaaa: 30Hbl, 3Pbl, HIEPHUOBL, SITOXH.

HavanbHble sTanbl oprannyeckoil sapomtonuu. [losiBieHre U 3BONIOLUS MEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. Bo3HuKHOBeHHE mepBbIX AKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emie coobOmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHHMHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenus. [IponcxoxkaeHne NBETKOBbIX PACTEHUH.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJIE. DBOMIOIHUS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINA.
[Ipoucxoxaenne miekonuTaromux W nTull. [lpuHiun kmodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, MPOTEepPO30H, NaIEC030i, ME3030H,
KaitHO30M. OOmIas XapakTEepUCTHKa KIUMaTa W TE€OJOTUYECKHX TporeccoB. llosiBiaeHue wu
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJe00pa3oBaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUpaHMsI — DKOJIOTMUECKHE KpU3HChl Ipouutoro. IlpuunHbel u ciencrsus
MaccoBbIX BeIMHUpaHHUil. COBpeMEHHBIH SKOJIOTHMUECKUN KpU3HC, ero ocodeHHocTu. [Ipobnema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

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

JleMoOHCTpaL UK

[Toptpets: ®@. Penn, JI. Cnannanuanu, JI. ITactep, M. . Meunukos, A. . Onapun, [[x.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3yueHUIo
caMoO3apokJIeHus ku3Hm», «Cxema ombita C. Musnepa, I'. FOpu», «Otanel HeOpraHUYECKOM



3BOIIOLHMNY, «I'eoxpoHosornueckas mkanay, «HauanpHble 3Tanbl OPraHUYECKON HBOJIFOLIUNY,
«Cxema oOpa3zoBaHusi JYKapuUOT MyTéM cuUMOMoreHe3a», «CucTemMa JKHUBOW TPUPOJIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxmu», «llanmoporHukm», «l onoceMeHHbIe
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUA KUBOTHOIO MHpPay,
«ApoMop¢o3bl  KHBOTHBIX», «lIpocreiimme», «Kumeunononoctasie», «llmockue dvepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IIpecMmbikarommuecs», «lITuupn,
«Munekonuratroue», «Pa3BuTue IKM3HM B apxeuckol apey, «Pa3BuTme KH3HH B
MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJICO30MCKOM 3pe», «Pa3BUTHE >XKU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe »KU3HUM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEIOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeja NTUIl U 3BEpeH, KOJUICKIMW OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JabdoparopHasi padora «MonenupoBanue onbiToB Mumiepa—tOpu mno
U3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOMN aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHUWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpTaHU3MOBY.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUH pa3HBIX
OTZIETIOB».

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

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paens! u 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKIECHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbBIC HAYYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHMUecKOe TOJIOKEHHE 4YeJlIOBEeKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CPaBHHUTEIHHO-MOp(]oIorHuecKue,
sMOpuoNornyeckue, (U3HOIOro-OMOXUMHYECKHe, TMOoBeAeHYecKne. OTINuus 4YenoBeKa OT
JKUBOTHBIX. [IpsIMOX03K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM TNPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTopel)  aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIE.
CooTHoIieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororenesa. PanHue yenoBekooOpa3Hble 00€3bsSHBI (ITPOKOHCYJIBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeJIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —
JIBYHOTHE Tpeaku Jiroae. UenoBek ymenbli, nepBble U3rOTOBICHUS opyauil Tpyaa. Yemnosek
IPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojiel 3a mpenensl Adpuku. UenoBek reinenbOoeprekuit —
001IMii MPeoK HeaHAePTaTbCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOro. YemoBek HeaHIepTaIbCKU
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka 1 maaeoreHoOMUKa.

DBOJIOIUS COBPEMEHHOTO ueloBeKa. ECTeCTBEHHBIN OTOOp B MOMYMSIUAX YelOBEKA.
Myranuonsslit iporiecc U noaumMopusm. [lomymnsioHHbIe BOIHBI, Ipeii( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoeueckue pacel. [lonsatue o pace. bonbiiue pacel: eBpomneouaHasi (€Bpasuiickas),
aBCTpaJIO-HErpouHasl (PKBAaTOpHUAJIbHASI), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTH pacceJieHWs 4YeloBeKa IO I[uiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas



HECOCTOSATENILHOCTh  pacu3Ma. [IpHcrocoONeHHOCTh  4YelaoBeKa K  PasHbIM  yCIOBHAM
OKpyKaromien cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexaucuuiuinHapaele  MeTolpl B (pu3nueckoid (OMOJIOrMuYecKoi) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAS ~ QHTPOIOJIOTUS. M IAJEOAHTPOIOJIOTHsS  YEJOBEUECKUX  MOIMYJIALUiL.
buocounaneHple  HcCciIeAOBaHMA ~— IPUpPOJAbI  dYelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OMOJIOrM4YECKOIr0 U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpauMu

[Toptpetsi: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeETOIBI  aHTPOIOJIOTHHY», «[ OJIOBHOW MO3T 4YelOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3Mbl», «/[BHKyIiMe CuIIBI aHTpOIOreHe3a», «OBONIOLMOHHOE JAPEBO  YEIIOBEKa,
«ABCTpaJIONUTEK», «YenoBeKk yMenblit», «HeaoBek NpsaMOXOoAsmuil», «/{eHuCOBCKUI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHIbD, «lIpenku udenoBeka», «IOTambl 3BOJIIOLUU UYEIOBEKaY,
«Pace1 uenoBekay.

Ob6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepUalbHONW KyJIbTYphl IIPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKUMU
CIO)KETaMH MTPOUCXOKICHHS YeoBeKa, (poTorpadmu HaX0J0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKa, MOJIE]b Yepera 4esloBeKa U ueperna LIMMIaH3€, MOJENb KMCTHU YeJOBeKa U
KHCTH LIMMIIaH3€, MOJIEIH TOopca MPEIKOB YeIOBEKa.

JlaGopaTtopnas pabora «/3ydueHue ocoOEHHOCTEH CTpOEHMS CKeJeTa 4eJIOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUN YETOBEKay.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue U pasButhe dKoioruud B Tpynax A. ['ymGompara, K. @. Pymse, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosnoruu. CBsi3b
DKOJIOTHH C IPYTUMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOIEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY)KAIOIIEH Cpebl: JOKaJIbHBIMH,
pErHOHANIbHBIN U TJIO0AILHBIN.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHUE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMYECKOI rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpaL UK

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

Tabmunpr 1 cxembl: «Paznensl skoioruny, «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyecknue (GakTopbl U 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOumue
3aKOHOMEPHOCTH JIeMcTBUS 3Konoruyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHNU3MBI.



Aobuotndeckue (akTopbl. CBET Kak 3KoJornueckuii ¢akrop. [eficTBUe pa3HBIX Y4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUMM M JKUBOTHBIX IO
OTHOILIIECHHUIO K cBeTy. CUrHabHas pojib cBeTa. @oTonepuoiu3m.

Temnepatypa kak sKonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak skosorumueckuii ¢akrop. IIpucnocobnenus pacteHuil K MOAIEpKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs], BHYTPHOpraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOuTaHHA
opranu3MoB. [Iprucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonarue o xu3HeHHOW (opme. JKuzHeHHBIE (OPMBI
pacTeHMii: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPaBBI.
Kvznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS M 00pa3a KU3HHU.

buotnyeckne ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHH:  KOHKYPEHIHS,
XHUIIHIYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparws, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, padbpuyeckue). 3HadeHHE OMOTHYECKMX B3aWMOACWUCTBUN ISl CYIECTBOBAHHS
OpraHu3MoB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOJIOTUUYECKHE
IPYIIBI )KUBOTHBIX 11O OTHOLIEHUIO K CBETY», « T €MIOKpOBHBIE JKUBOTHBIEY, «XOJOAHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTalli >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle HOpMbI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «DKOCUCTEMa XBOMHOrO Jiecayn, «llemu nurtanus»,
«XumnnyectBo», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIHBBIE KOMHATHBIE
pacTteHus, repOapu M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30yCTONYMBBIX
pacTeHuid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCSIIUMXCS K TUTpoUTaM,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIIMH >KMBOTHBIX,
oOHuTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKIIMU PAacTeHUH M KUBOTHBIX, 00JaJal0LINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUN W JKUBOTHBIX PAa3JMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIHMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI



DKOJIOTUYECKHE XapaKTepUCTUKH momymsinuu. [lomynsauusa kak Ouonoruyeckas cUCTEMa.
Posp HeomHOpOAHOCTH Ccpebl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIOTMH BUAOB B
(GhOopMUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYPHI omyJisiiuii. OCHOBHBIC TTOKA3aTEH MTOMYJISIUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHKa YHUCICHHOCTH mnomyisiuu. [uHamuka
MOMYJISINUU U €€ peryisiuua. buoTudeckuii moTeHIman nomyiasiuu. MoaeampoBaHue JUHAMUKHA
nonyisiuuu. Kpusbsle poctra uyucnenHoctu nonyisuuu. Kpusele BbDKHMBaHMSA. Perymsmus
YHUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoMOrMYecKoW Hume Buaa. Mecroodutanue. MHOroMepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humd. [loteHnumanbHas u
peann30BaHHas HUILIU.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIEHUS M MUTpalMil >KUBOTHBIX. buojgornueckue MHBa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaLuu

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU monyasuny, «lIpoctpancTBennas
CTPYKTypa nonyiasuun», «Bo3pacTHple nupamuabsl nHomyiasinuun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojmens skonmornueckord Humm Jlx. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOneHnst ceMsH pacTeHUN K PacCeNeHUIO».

Tema 9. Jkos0rust cood1ecTB. IKOJOTHYeCKHE CHCTEMBbI.

CooOuiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpTraHW3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, PeIyleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4eCKue MUPaMUIbl
yucesl, OMomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKiecCuu. [lepBUUHbIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIeCcTBO.
buopasHoobpasue u nojaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

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

AHTpPONIOTEHHBIE  JKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmumums wmexay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus ropojackoi (dayHel. buonornueckoe ©  XO3MHWCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.



3aKkoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBHUN  OpPraHM3MOB B
aKocucTeMax. Poab kackaonozo s¢ghghexkma u 6ud06-30upuxamopos (Kiouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYISALMA M DKOCUCTEM B  YCJIOBHSX
€CTECTBEHHBIX U aHTPOIOTCHHBIX BO3/IEHCTBUN.

Mexanusmbl  8030elicmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toprper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMAa IIMPOKOIUCTBEHHOTO JIEcay,
«JKocucTeMa XBOMHOTO Jecay, «DyHKIMOHANBHBIE TPYMIIBl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 3Kkocucrteme», «llemm mnuTaHus (macTOWINHAS, JETPUTHAS)»,
«IKOJOTUYECKAs MUPAMUJIA YUCEID», «IKOJIOTHYECKas MUpaMua OMoMacch», « IKOJIOTuIecKas
nupamua sHeprumy», «OOpazoBanue Ooioray, «llepBuunas cykueccus», «BoccTaHoBieHue
jeca moclie moxapa», «IKOCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPTuu B arporeno3ey, «[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yyuyesia NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3K0OCUCTEMBD.

Jlaboparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeust «IKCKypcHs B TUIHYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €l1bHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKeKypeHusi «IKCKYpCHsl B arpO3KOCUCTEMY (Ha TMOJI€ WK B TETTUYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapHas o6osjodka 3eMiH, TJe CYIIECTBYET WM CYIIEeCTBOBaja
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . BepHanckoro o
6uocpepe. Obnactu 6uocheps u e€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKIUU.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Onocdepsl. OcoOeHHOCTH Onocdepsl Kak r1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. Kpyrosoporel Bemiects U
OMOreOXMMHYECKHE UKIBI (YIiiepo/ia, a30Ta). PUTMHUHOCTS siBIIeHU# B 6uocdepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOpBs. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

Crpyktypa M (YHKUIMS JKUBBIX CHCTEM, OIEHKa HX PECypCHOro IOTEHLHala |
6rochepHbIX QYHKITHMA.

JleMoOHCTpaL UK

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoja B npupoae», «Kpyrosopot kucinopona B npupojae», «KpyroBopot Boabl B IpUPOJIEN,
«OcHoBHBIE OWOMBI cymmny, «Kimmumarumdeckue mosica 3emum», «Tywapay, «Taiiray,
«Cwmemannbiii - necy, «lllupokonuctBenHsli nec», «Crtemby», «CaBanHa», «[lycThIHSY,
«Tponmueckuii mecy.

OGopynoBanHue: repoapuy paCTEHUN Pa3HBIX OMOMOB, KOJUICKITUN YKUBOTHBIX.



Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKONOTHYEeCKHe KpHU3UChl M WX NpUYUHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHUEe BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa IOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPONOr€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHBIM wmup. Oxpana
PaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiembie nipupojubsie Tepputopun (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC IPUHIIMIIBI YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BepOsITHbIC TIOCTIEICTBUS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHsS OMNACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuueckoe pasnoobpasue u douopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue 00CMyn K UHGOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocobos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyusa mopckux u HazemMHuvixX 9KOCUCTEM.

JleMoOHCTpaL U

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

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOY4YarOIIUMHUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIC.

B cTpykType JMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOTPAMMBI 1O OHOJOTHH BBIIACIICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOY4YaIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOeXKACHHUI JIMYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEW M MCTOPHYCCKHUX TPAIUIUN pPa3BUTHS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YUYaIOLIUXCSl PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMs, Haluuue NPABOCO3HAHUS  DKOJIOTHUYECKOH  KYJIbTYpHI,
CcnocobHoCcmu cmagums UEAN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS IMPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCS B CIIMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMHU IOBEJEHUS M CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUS U CaMOPAa3BUTHSI, PA3BUTHs BHYTPEHHEH TMO3WIIMU JIMYHOCTH, MATPHOTHU3MA U
YBaXEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JIMIHOCTHBIE Pe3yNIbTaThl OCBOCHHS YIeOHOTO mpeaMera «Buoorusy» MOIKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON II€HHOCTHBIX OpPHEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIecTBa,
paciMpeHe >KU3HCHHOTO OIBITa M ONBITA JCSITCILHOCTH B IMPOIECCE PEATU3alUd OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIFHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOYyYaromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBa;

OCO3HAHWE CBOHMX KOHCTHUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
pelIeHnr y4eOHBIX U MTO3HABATEIIBHBIX 33]1a4, BBITIOJTHECHUH OUOJIOTHISCKUX YKCIIEPHMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH ¢ Pa3HBIMH yOCKJICHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMH U COIAATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJla4, YBAXKXUTEIHHOTO OTHOILIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonmMHOMN, ropmoctu 3a CBOWM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/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 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

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

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBAa, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

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

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCHPOBAHHBIM PEXKHUM 3aHITHH U OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJCH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM J€ATEIHFHOCTH TEXHOJIOTHIECKON M CONUATILHON HANIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE YKN3HEHHBIE TUTAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
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 OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

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

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble NPU M3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEIPUATUE JEHUCTBHM, IMPUHOCIIIMX BpPEI OKPYXKAlOLIEH INPUPOJHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, 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
MEX]1y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewarh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IIOUCKA MyTEeH BBIX0/a U3 TI00aTBHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISAX MOBBIMIEHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ul aHaldu3a M OOBSICHEHUS SBICHUN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS IS peIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXIUCIUTIIMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHEe, HAOIIOJECHUE, W3MEPEHUE, SKCIICPUMEHT WM JPYTHE); YHHUBEPCAIbHbBIC
yueOHble JeiicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopmupoBanre (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMAIbHOW KOMIIETEHIIMH OOYy4YarolIUXCs;
CIIOCOOHOCTh 00yJaromuxcst WCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHTHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

B pesynbrare wusyuyeHuss OHOJIOTMM HA YpPOBHE CpeIHEro ooOImero oOpa3oBaHUA Y
oOygaromerocss Oyayr copMupoBaHBI TO3HABATEIbHBIC YHHUBEPCAIBHBIC Yy4eOHBIC NEHCTBUSA,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPpaMMbl CPEIHEro o01iero odpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHHM 3HAHUH MPHUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAU3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBIIETATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU OHIATUSIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yJIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUisi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PacCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYHMM PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XU3HESHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENBCKON U NMPOEKTHOW JEATENbHOCTH, HABBIKAMU
paspenieHust npodsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NMPUMEHEHHUIO B Y4YEOHBIX CHUTYyalUsX, B TOM 4YHUCIE IpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHOU JEATEIBHOCTH U
KU3HEHHBIX CHUTYallUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUIoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHIN3UPOBATh TOJYYEHHBbIE B XOJE€ pEUIEHHs 3aJaud pe3yjibTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK INEpPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABATEJIbHYI0O U  IPAKTUYECKYl0 obsactu
KHU3HEIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEILICHMUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpOBaThb HH(GOPMALMIO PA3JIMYHBIX BUIOB U (GopM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH;

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

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/laBaTh BONPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JUAJIOra WIM JUCKYCCHH);



pacro3HaBaTh HEBEpOAJbHBIE CpPEICTBA OOIICHHWS, MOHWUMATh 3HAYCHHE COIMATbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMST4aTh KOH(QIUKTHI U
BECTH NIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUSA, NOHHMMATh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHWE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHMMATh ¥ UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI IIpU
pelIeHnr OMOJIOTHYeCKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUS TPYIIOBBIX
dhopM B3aUMOJICHCTBUS IPU PEIICHUH YICOHOW 3a/1a4u;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh LIEJIHM COBMECTHOW JEATEIbHOCTH, OpPraHW30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKJIOT0 YIaCTHUKA KOMAaHIbl B OOIIUH pe3yinbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HMJIEH C IMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILECTBISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaILMSX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATUBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHUAMM:

1) camoopranu3amnms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI I[EIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOHMX
JEUCTBUAX M IOCTYNKAaX IO OTHOLIEHUIO K XKUBOW MPUPOJE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKpYKaloIlIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYALUX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUT;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaThH POPMHUPOBAHUIO M TIPOSBICHUIO IITMPOKOM APYAULIUU B Pa3HBIX 00JIACTSIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYAIlMsIM, BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PEIICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmeTHble pe3ysbTaThl OCBOEHUS COAEp)KaHUs yueOHoro mnpenmera «buonorus» Ha
yriy0oJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOPMIHLHOTO 00yYeHHST 00y4YarOIUXCs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcKUue sl OHONOTMM HAy4HbIE 3HAHHS, YMEHUS U
crocoObl JeMCcTBUH 10 OCBOCHMIO, HHTEpIpeTalud W NpeoOpa3oBaHUIO 3HAHUM, BHJIBI
NeSITEIbHOCTH MO TOJYYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B peaJIbHbIX )KU3HEHHBIX CUTyauusx. [IpeamerHble pe3yabTaThl IPEICTaBIEHbI 110 T0JlaM
U3YYEHHUS.

[IpenmerHble pe3yabTaThl OCBOECHUs yueOHoro npeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHbBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI H
peleHnH IpobJIeM paloHaILHOTO IPUPOAONOIb30BAHUS, O BKJIAI€ POCCUICKUX U 3apyOeKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTabojiu3M, TrOMeocTas,
CaMOpEryJsilius, CaMOBOCIIPOU3BEICHHE, HACIIEICTBEHHOCTh, H3MEHUNBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o mneHtpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOTO MMOKOJIEHMS], PACIIEIIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro Hacinenosanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpHHIMIIBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOI'O MO3HAHUS, UCTIOJIb3YEMbIX B OMOJOTHYECKHUX
UCCIIEIOBAaHMSX JKUBBIX O0BEKTOB (OMHCaHUe, U3MepeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
’KMUBOTHBIX U YE€JIOBEKa, CTPOCHHUSI OPraHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIbHOCTH, NPOTEKAOIMX B OpraHU3Max pacTEHWM, J>XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO U TETepOTPO(HOrO0 THMOB MUTaHUSA, (POTOCHUHTE3a W XEMOCHHTE3a,
MUTO3a, Me03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, PAa3MHOKEHUS,
MHAVBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aUMOJEHCTBUS T'€HOB, I'eTEpO3HUCA,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXAY OpPTaHOMAAMU KIETKH M UX (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
GyHKIUAME, MEXAY JTanaMu OoOMeHa BEUIeCTB, dTalaMH KJIETOYHOIO IMKJIA 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, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISABISATH MPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXJy HCCIIEyeMbIMH OHOJOTMYECKMMH TIPOIleCCAaMU U SIBICHUSAMHU, JEJIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
pabote ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIWIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJMYHO TMPEICTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMa M CO31aHNe TPAHCTEHHBIX OPTaHHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
obnactu OMOJIIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccMd W TPOJOJDKEHHE OHOJIOTMYECKOTr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUW O MECTE W POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MIPUPOJBI U PEUICHUH AKOJIOTHUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PEIICHUU BOIPOCOB
PalMOHATIFHOTO TPHPOJIONIONB30BaHs, U B (OPMUPOBAHHM IICHHOCTHOTO OTHOIIEHUS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIAJIe POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
NOHMMaHHUE CYINTHOCTH OCHOBOMOJATAOMNUX OWOJIOTHYECKUX TEPMHUHOB W TIOHATHHA (B,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomrorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HampaBICHUSIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3aponsimeBoro cxojctsa K. M. baspa), npaBuna (Mmunumyma lO. JIubuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMUIX >KUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEHHE,



HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS U OLIEHKH aHTPOMNOICHHBIX W3MEHEHUN B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
ouocteppl, CTaOMIM3UPYIONIETO, MABMXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOopa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBA3M MEXAY IMPOLIECCAMU SBOJIIONHUH, ABMKYILIUMU
CUJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl J0Ka3aTeJIbCTBa POJCTBA OPTraHMW3MOB pa3HbIX CHUCTEMAaTUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHUE pelaTh OWOJIOTUYECKHE 33Ja4H, BBISBIATH IPUYMHHO-CIECICTBEHHBIC CBSI3U
MEXJYy HCCIEAyeMbIMH OHOJOTHYECKHMMH TpOIecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYI0OBAaHHEM;

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

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTUH, HKOJIOTHUU U
MeIUIIMHe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO MPEICTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MNPEeAOTBpAIIEHUs TI100aIbHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO3AWUCTBA, MHILEBON MPOMBIIUIEHHOCTH, YIIIyOJsATh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
1 5 1 bubmuorexa [JOK
HONOTHA Kak fiayka https://m.edso00.ru/7f413368
bu6mmoreka [IOK
2 KUBBIE CHCTEMSI I X H3YHeHHe 2 https://m.edso0.ru/7f413368
bu6mmoreka [IOK
3 bronorus ketkn 2 05 https://m.edso0.ru/7f413368
bu6mmoreka [IOK
4 XuUMHU€ecKasi OpraHu3alus KIETKU 10 1 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
° CTpocHue 1 yHKuHH KICTKH 8 2 https://m.edsoo0.ru/7f413368
6 OOMeH BellecTB U MpeBpalleHne YHEPTUH B 9 1 bubnuotexa [JOK
KJIETKE https://m.edsoo0.ru/7f413368
7 Hacnencteennas undgopmanus u 9 05 bubnuotexa [JOK
peanm3anus eé B KIETKE ' https://m.edsoo.ru/7f413368
. bubnmoreka [JOK
8 JKUSHCHERI DMK KICTKH 6 1 https://m.edso00.ru/7f413368
bu6mmorexa [IOK
o CTpocHHE i YHKIHH OPraHH3MOB 17 15 https://m.edso00.ru/7f413368
bu6mmorexa [IOK
10 Pa3smHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5 httns:/m.edsoo.ru/7f413368
11 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U 2 0.5 bubnnorexka [JOK



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

HN3MCHYMUBOCTHU OPTaHU3MOB

https://m.edsoo.ru/7f413368

12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1 E;If; ;I;?:;ig rou/I;f413368

13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 Etlffsﬂ /Ij;f;ig r(z/I;f413368

14 I'eneTnka yemoBeka 3 0.5 E:::i;;f;igﬁﬁfﬂ%%

15 Cernekuus OpraHu3MoB 4 1 ngs?ﬁfcﬁgg};ms%s

16 buoTtexHonorus u cHHTETUYECKask OMOIOTHS 4 ngs?;;?:;i)g 8/1;:413368

17 Peseproe Bpems 1 ngs?;r%?:cizggﬁmmsas
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bubnnoreka [HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f413368
. bubnuorexa [JOK
2 M 14 2
MKPOSBOIIOMIL H €6 PESyIIETaTH https://m.edsoo.ru/7f413368
3 MakposBosronus 1 €€ pe3yybTaThl 6 bubmorexa HOK
P t pesy https://m.edso0.ru/7f413368
4 [IpoucxoxaeHue 1 pa3BUTHE )KU3HU HA 15 15 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
5 IT — 10 1
POUCXOXKIICHHE YEIOBEKa — AaHTPOIIOT€HE3 httos://m.edsoo.ru/7f413368
DKOJOTUsl — HayKa O B3aUMOOTHOIIICHUSIX
6 OPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5 bubmorexa HOK
p . 71ob . ' https://m.eds00.ru/7f413368
C OKpYXKarollen cpeaoun
bu6mmoreka [IOK
! OpranusMe! 1 cpenia OHTaHMs d 15 https://m.edsoo.ru/7f413368
. bubnuorexa [JOK
8 JKOTOTHS BUAOB M NOMYIALAH o 05 https://m.edso0o.ru/7f413368
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 12 05 bu6mmorexa [IOK
CHUCTEMBI ' https://m.edsoo.ru/7f413368
bu6mmorexa [IOK
10 Buocdepa — rimobanbHast skocucTemMa 6 https://m.edso0o.ru/7f413368
11 YenoBek U OKpysKarolas cpeaa 6 bubnnorexka [JOK



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

https://m.edsoo.ru/7f413368

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5



https://m.edsoo.ru/7f413368

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No KoauuecTBO yacoB
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka KoHnTtpoJbHbIe Ipakruueckne  JlaTra usyqenus
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI
buonorusa kak
KOMILIEKCHAsI HayKa 1 Eu6 LIOK
nonIroTeKa
1 1 .09.2024
Kalc Hacth 03.09.20 https://m.edsoo0.ru/7f41c292
COBPEMEHHOTO
oOmecTBa
JKuBble cCTeMBbI U KX bubmuorexa [JOK
2 1 4.09.2024
CBOMCTBA 04.09.20 https://m.edsoo0.ru/7f41c292
YpoBHeBas B [TOK
noIMoTeKa
3 1 05.09.2024
OPTAHH3ATIA JKUBBIX https://m.edso00.ru/7f41c292
CUCTEM
HcTtopust OTKpBITHS U
bu6mmorexa [IOK
4 MSYACHIA KIICTIH. 1 10.09.2024 https://m.edsoo.ru/7f41c292
Krnerounas reopust
Mertonbl
MOJIEKYJIIPHON U
KJIETOYHOU OMONIOTHH.
[IpakTuyeckas padora
«M3yyenune MeTO10B
. bubnmoreka [JOK
5 KJIETOYHOM OMOJIOTHUI 1 0.5 11.09.2024 https://m.edsoo.ru/7f41c292
(xpomarorpadus,
anexTpodopes,
muddepeHIranbHOe
neHTpudyruponanue,
[TLP)»



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

XUMHYECKUHN COCTAB

bubmuorexa [JOK

0 KJIETKH 12.09.2024 https://m.edsoo.ru/7f41c292
Mureparibe bubnnoreka [HOK

! BCIICCTRA KIICTHH, HX 17.09.2024 https://m.edsoo.ru/7f41c292
Ouosoruyeckas poiib
Opranuueckue
BEIIECTBA KJIETKH —
Oenku. JlabopaTopHas
pabora bubnnoreka [JOK

8 «OO0HapyKeHHe 05 18.09.2024 https://m.edsoo.ru/7f41c292
OCJIKOB C TTOMOIIIBIO
KaueCTBEHHBIX
peaKuii»
CBotiCTa, Bu6nuoreka [IOK

9 KJIacCU(pUKAIUS U 19.09.2024 https://m.edsoo.ru/7f41c292
¢GyHKIIMHN OeIKOB
Oprasiitieckiie bubmuorexa [JOK

10 BEMIECTRA IICTIH = 24.09.2024 https://m.eds00.ru/863e674e
YTIICBOIBI
Oprasiitieckie bubmuorexa [JOK

11 BEMIECTRA TICTIRH = 25.09.2024 https://m.eds00.ru/863e674e
JTUTIVJTB
Hyxnennossie
kuciotel. [JHK u
PHK. JIaboparopHnas Bu6morexa [LOK

12 pabota 0.5 26.09.2024

«Uccnenosanue
HYK.]'IeI/IHOBLIX
KUCJIOT, BBIIEIECHHBIX

https://m.edso0.ru/863e674e



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

N3 KIJICTOK pPa3JIMYHbIX
OpraHnu3mMoB»

Crpoenue u GyHKIUU

13 AT®. lpyrue 01.10.2024 bubnunoreka [HOK
HykieozunaTpudocoar https://m.edsoo.ru/863e674e
bl (HT®)

CekBeHHUpPOBaHUE
JAHK. Metoabt
bubmuorexa [JOK

14 TCHOMHIH, 02.10.2024 https://m.eds00.ru/863e674e

TPAHCKPHUIITOMUKH,

MIPOTEOMHKH

Mertoasl B LIOK
. noIMoTeKa

15 CTPYKTYPHOH 03.10.2024 https://m.edsoo.ru/863e674e
Oouosiorun
TuIesl KJIE€TOK. Bu6 110K

uOIMoTeKa

16 Hporaproririeckas 08.10.2024 https://m.edso0.ru/863e6e88
KIIETKa
Crpoenue
JYKapUOTHIECKON
KIICTKU. BuG 10K

nOIMoTeKa

17 [TpakTrueckas 1:ia60Ta 0.5 09.10.2024 https://m.eds0o.ru/863e6e88
«3yueHne CBOMCTB
KJIETOYHOU
MeMOpaHbD»

[ToBepXHOCTHBII bubmoreia HOK

18 10.10.2024 https://m.edsoo.ru/863e6ffOhttps://m.e
almapat Kietiu ds00.ru/863e716¢

19 OnHoMeMOpaHHBIE 05 15.10.2024 bu6mmorexa [IOK

OpTraHOUAbI KJICTKH.

https://m.edsoo.ru/863e6ffOhttps://m.e



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c

[IpakTuyeckas pabora
«/3y4eHne IBUKCHUS
LMTOILIa3MbI B
PacTUTEIBHBIX
KJIETKax»

ITomyaBTOHOMHBIE
OpTraHOUbl KJIETKU:
MUTOXOHJIPHH,
TTACTUIBL.
JlaGopaTtopHnas pabota

ds00.ru/863e716¢

bu6mmorexa [IOK

20 e nonane 0.5 16.10.2024 https://m.edso00.ru/863e6ffOhttps://m.e
ds00.ru/863e716¢
IJ1a3MOJIN3a U
JIeTIa3MOJIn3a B
PACTUTCIIBHBIX
KJIETKAX»
HememOpanHsbie bubmmorexa [TOK
21 T — 17.10.2024 https://m.eds00.ru/863e6ffOhttps://m.e
ds00.ru/863e716¢
CrpocHe 1 GyHKIH bubnuoreka [IOK
22 aapa 22.10.2024 https://m.edso0.ru/863e6ffOhttps://m.e
ds00.ru/863e716¢
CpaBHuTenbHas
XapaKTEePUCTHKA
KJIETOK DYKapHoT. bubnnorexa [JOK
23 JlaGopartopHas paboTa 0.5 23.10.2024 https://m.edsoo.ru/863e6ffOhttps://m.e
«M3y4yenue crpoeHus ds00.ru/863e716¢
KJICTOK Pa3IUYHBIX
OpPTaHU3MOBY
24 Accumunsamnusa u 24.10.2024 bu6nmoreka [JOK



https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c

JTUCCUMUIISALINS — JBE
CTOPOHBI
MeTabonu3ma. Tumsl
oOMeHa BEIleCTB.
JlaGopaTopHnas pabota
«M3yuenue
KaTaJUTUYECKON
AKTUBHOCTH
¢depmeHTOB (Ha
IpUMEpPE aMHJIA3hI
WM KaTaasbl)»

https://m.edso00.ru/863e766¢

DepMEeHTaTUBHBIN
XapakTep peaKuuii

KJIETOYHOTO
MeTaboIr3Ma.
JlaGoparopHas paboTa
bu6mmorexa [IOK
25 «Uyrerme 05 05.11.2024 https://m.eds00.ru/863e766¢
(bepMEeHTaTUBHOTO
pacuienaeHus
MEPOKCHJIa BOJOPOIA
B PACTHTEIBHBIX U
KUBOTHBIX KIIETKAX)
benku-akTuBatops! 1 bubnuorexa [IOK
26 OCTTKU-UHTHOUTOPBI 06.11.2024 https://m.eds00.ru/863e6b72
ABTOTpO(DHBIN THIT bubnnorexa [JOK
27 07.11.2024
oOMEHa BEIIECTB https://m.eds00.ru/863e6b72
bu6mmorexa [IOK
2 ) 12.11.2024
8 OTOCHITES 0 https://m.eds00.ru/863e7c98
29 XeMOCHHTE3. 0.5 13.11.2024 bu6mmorekxa [IOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e7c98

30

31

32

33

JlaboparopHas pabota
«CpaBHeHue
IPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE32)

AmnaspoOHbIe
opranu3Mbl. Bussl
OpOXKEHUS.
JlaGopaTopHnas pabota
«CpaBHeHuUe
MPOIIECCOB OPOKEHUS
U JIBIXQHUSD

AspoOHbIe
OpraHU3MBbL. DTaIlbl
SHEPreTHIECKOTO
oOMeHa

OHeprus
MeMOPaHHOTO
rpaJveHTa MPOTOHOB.
Cunte3 AT®: pabota
npotoHHoN ATO-
CHHTa3bI

Peakun MaTpu4HOI o
CHHTC3a

14.11.2024

19.11.2024

20.11.2024

21.11.2024

https://m.edso00.ru/863e7c98

bu6mmorexa [IOK
https://m.edso0.ru/863e7c98

bubmuorexa [JOK
https://m.edso0.ru/863e7c98

bu6mmoreka [JOK
https://m.edsoo.ru/863e7aae

bu6mmorexa [IOK
https://m.eds00.ru/863e796e

34

Tpanckpunuus —
MaTpUYHBIA CHHTE3
PHK

26.11.2024

bu6mmorexa [IOK
https://m.edso00.ru/863e796e

35

Tpancisauus u e€
JTaIbl

27.11.2024

bu6nmoreka [JOK
https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

Konuposanue
aMUHOKUCIIOT. Poinb

bubmuorexa [JOK

36 28.11.2024
pubocoMm B https://m.edso00.ru/863e796e
OuocuHTE3e OeNKa
Opranu3zanus resoma Bu6 10K
nOIMOTEeKA
37 Y TpOkaproT 03.12.2024 https://m.edso0o.ru/863e7f4a
JYKapHoT
MonexyispHbie
38 MEXaHU3MBI 04.12.2024 bubmuorexa [JOK
AKCIPECCUU I'€HOB Y https://m.edsoo.ru/863e7f4a
9YKapuoT
Bupycsr —
BHEKJICTOUHBIC
(bOpMBI )KU3HU U
o0JuraTHbIC bubnuorexa [JOK
39 0.5 05.12.2024
Mapa3uThl. https://m.eds00.ru/863e7540
[TpakTiueckas pabota
«Co3nanue Moenu
BUpYCa»
Bupycusie
3a00JIeBaHUS bu6mmorexa [IOK
40 YeJI0OBEKA, JKUBOTHBIX, 10.12.2024 https://m.eds00.ru/863e7540
pacTeHui
Hanotexnonoruu B Bu6 10K
nOJIHOTEeKA
41 11.12.2024
Ouonorun 0 https://m.eds00.ru/863e7540
MEUIIIHE
JKy3HEeHHBIH UK bu6nmoreka [JOK
42 KJICTKH 12.12.2024 https://m.edsoo.ru/863e7dc4
43 MartpuuHslii CUHTE3 17.12.2024 bubnmoreka [JOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4

JTHK

https://m.edso0o.ru/863e796e

XpOMOCOMBI.
JlaboparopHas paboTa

bu6mmoreka [IOK
44 «M3yueHnue XxpoMocom 0.5 18.12.2024 https://m.edsoo.ru/863e796e
Ha TOTOBBIX
MUKpOTIpenaparax»
Jlenenue KaeTKu — bubnuorexa [JOK
45 MHTO3 19.12.2024 https://m.eds00.ru/863e7dc4
Tunel KIETOK.
Kapuokunes u
IIUTOKHUHE3.
JlaGopaTtopHnas pabota Bu6 110K
noMMoTeKa
46 «Habmozerme 0.5 24.12.2024 https://m.edso0.ru/863e81b6
MHTO3a B KJICTKAX
KOHYHKA KOpEIIKa
nyka (Ha TOTOBBIX
MUKpOIIpenaparax )»
Perymsmus
bu6mmoreka [JOK
4t PKUSHEHHOTO HHia 25.12.2024 https://m.eds00.ru/863e7dc4
KJIETOK
OpranusMm Kak eInHoe bubmmorexa [JOK
48 26.12.2024 https://m.edso00.ru/863e6ffOhttps://m.e
tertoe dso0.ru/863e716¢
TkaHu pacTeHUN.
JlaGoparopHas paboTa bubmmorexa [OK
49 - . 0.5 09.01.2025 https://m.edsoo.ru/863e6ffOhttps://m.e
« 3yquUHe riaten ds00.ru/863e716¢
pacTeHHI»
50 TkaHu KUBOTHBIX U 05 14.01.2025 bu6mmorexa [IOK

YCJIO0BCKa.

https://m.edsoo.ru/863e6ffOhttps://m.e



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c

JlaboparopHas pabota
«3yueHue TKaHen
YKHUBOTHBIX»

ds00.ru/863e716¢

Opraunbl. Cuctemsl
OpraHoB.
JlaboparopHas paboTa

bu6mmoreka [IOK

51 " 0.5 15.01.2025 https://m.edsoo.ru/863e6ffOhttps://m.e
(VI3YHCHHC Opratos ds00.ru/863e716¢
I[BETKOBOTO
pacTeHus»

Ornopa tena bubnuorexa [JOK

52 16.01.2025
OpraHU3MOB https://m.eds00.ru/863e766¢
JBukeHue bubmuorexa [JOK

21.01.202

53 OpraHU3MOB 01.2025 https://m.eds00.ru/863e766¢

bubmuorexa [JOK

54 [Tutanue opraHuzMoB 22.01.2025 https://m.eds00.ru/86367¢98
IIuranue
MO3BOHOYHBIX Bu6 10K

nOIMoTeKa

> PRHBOTHBIX. 23.01.2025 https://m.eds00.ru/863e7c98
[InmeBapurensHas
CUCTEMa YeJIOBEKa

bu6mmoreka [JOK

56 JlpixaHue opraHu3MoB 28.01.2025 https://m.edsoo.ru/863e7aae
[pixanue
MTO3BOHOYHBIX bubmuorexa [JOK

> JKHBOTHBIX U 29.01.2025 https://m.edsoo.ru/863e7aae
YelroBeKa
T

58 PaHCIOPT BEILECTB y 30.01.2025 bubnuorexa [IOK

OpTraHHu3MOB

https://m.edso0.ru/863e7aae



https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0https:/m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e7aae
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https://m.edsoo.ru/863e7aae

KposenocHas

cHucTeMa Bu6 LOK
noIMoTeKa
59 TO3BOHOTHBIX 04.02.2025 https://m.edsoo.ru/863e7aae
JKUBOTHBIX U
YyeJIoBeKa
B
60 BIJICTICHUE Y 05.02.2025 bu6mumorexa [IOK
OpraHu3MOB https://m.edsoo.ru/863e7aae
bu6mmorexa [IOK
61 3aluTa y OprauH3Mos 06.02.2025 https://m.edsoo.ru/863e7aae
HNmmyHHas cuctema bubnuoreka [IOK
62 yesoBeKa 11.02.2025 https://m.eds00.ru/863e7dc4
PazapaxumocTs u Bu6 10K
noInoTeKa
63 peryJiAimA y 12.02.2025 https://m.edso00.ru/863e7dc4
OpPraHu3MoB
I'ymopaibHas
peryssus u
bu6mmoreka [JOK
64 PHAOKpHIHaA 13.02.2025 https://m.edso00.ru/863e7dc4
CHUCTEMA KXUBOTHBIX U
YyeJroBeKa
DopMBI pa3MHOKEHUS bubmorexa HOK
65 18.02.2025 https://m.edsoo.ru/863e81b6https://m.
OpTaHH3MOB edso0.ru/863e831e
Tonosoe bu6mmorexa [IOK
66 19.02.2025 https://m.edsoo0.ru/863e81b6https://m.
PasMHOMKCHHUC edso0.ru/863e831e
N bubnuorexa [JOK
67 Meiios 20.02.2025 https://m.edso0.ru/863e7f4a
r .
68 aMeTOTeHe3 05 95 02.2025 bubmuotexa [JOK

O6pa3zoBanue u

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e7aae
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https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6https:/m.edsoo.ru/863e831e
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69

70

Pa3BHUTHE MOJIOBBIX
KJIETOK.
JlaGopaTtopHnas pabota
«3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIpenaparax»

NunuBunyansHoe
pa3BUTHE OPraHU3MOB
— OHTOr€HE3

3akiaaka OpraHoB U
TKaHEeH U3
3apOIBIIIEBBIX
JINCTKOB

26.02.2025

27.02.2025

bu6mmorexa [IOK
https://m.edso0.ru/863e8436

bu6mmoreka [IOK
https://m.edso00.ru/863e8436

71

72

73

Pocr u pa3zeutne
KUBOTHBIX.
JlaGoparopHas paboTa
«Bp1sBIIEHUE
IIPU3HAKOB CXOZACTBA
3apoJbIIIeh
MO3BOHOYHBIX
KUBOTHBIX)

PasmHOXeHUE N
pa3BUTHE PACTEHUM.
JlaGopartopHas paboTa
«CTpoeHue OpraHoB
Pa3MHOXKEHHUS
BBICIIMX PACTEHUIN»

Hcropus

0.5

0.5

04.03.2025

05.03.2025

06.03.2025

bu6mmorexa [IOK
https://m.edsoo.ru/863e8436

bubmuorexa [JOK
https://m.edso00.ru/863e8436

bubmuorexa [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

CTaHOBJICHHUA U
Pa3BUTHA T'CHETUKU
KaK HayKH

https://m.edso00.ru/863e86f2

74

OCHOBHBIC TIOHSTHUS U
CUMBOJIbI T€HETHKH.
JlaboparopHas paboTa
«/Ipo3oduna xak
00BEKT FeHETUYCCKUX
UCCIICIOBAaHUI»

0.5

11.03.2025

bubmuorexa [JOK
https://m.edso00.ru/863e86f2

75

3aKOHOMEPHOCTH
HaCIICTOBAHHUS
MPU3HAKOB.
MonorubpuaHoe
CKpEIlMBaHUE.
[TpakTiueckas pabota
"U3yuenue
pe3yabTaToOB
MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y
npo3o¢uisr"

0.5

12.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/863e86f2

76

uTonornueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHUS

13.03.2025

bubmuoreka [JOK
https://m.edso00.ru/863e86f2

77

78

AHanu3upyrolee
CKpelIUBaHHE.
Henonnoe
JOMUHHPOBAHUEC

Jurubpunxoe

0.5

18.03.2025

19.03.2025

bubmuorexa [JOK
https://m.eds00.ru/863e8878b

nbaunoreka IJOK



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878%D0%91

CKpEILMBaHHUE. https://m.eds00.ru/863e8878b
[IpakTuueckas padota
«3yuenue
pPEe3yIbTaTOB
JTUTHOPUTHOTO
CKpEIIUBAHHS Y
TPO30(HITBI»
LuTomoruyeckue
79 OCHOBBI 20.03.2025 n6moreka [IOK
JTUTHOPUTHOTO https://m.edsoo.ru/863e88785
CKpEIIUBAHUS
CuremnineHHoe
nonuoreka [IOK
80 HacHCAOBaMIC 01.04.2025 https://m.eds00.ru/863e8878b
MIPU3HAKOB
XpoMocoMHas Teopust bubnnoreka [JOK
81 02.04.2025
HaCJIEeOCTBEHHOCTH https://m.edso00.ru/863e8c60
bu6mmoreka [JOK
2 r .04.202
8 cretia nosa 03.04.2025 https://m.edso0.ru/863e8c60
I'enotuir kax bu6mmoreka [JOK
.04.202
83 1IeJIOCTHAS CUCTEMa 08.04.2025 https://m.edso0.ru/863e8c60
I'eneTnyeckuit
84 I(OHTpOJ'If pa3BUTHA 09.04.2025 bubnuorexa [IOK
pacTeHUM, ) KUBOTHBIX https://m.eds00.ru/863e8c60
U JeJIoBeKa
3MeHunBOCTH BuG 10K
nOJINOTEKA
85 .B 10.04.2025
MPUSHAKOB. BHIBT https://m.eds00.ru/863e8c60
U3MEHUYHUBOCTH
Monuduxarontas bubnnorexa [JOK
15.04.202
86 H3MEHYUBOCTh 5.04.2025 https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e8878%D0%91
https://m.edsoo.ru/863e8878%D0%91
https://m.edsoo.ru/863e8878%D0%91
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

87

Bapuaunonsslii psia u
BapHallMOHHAas
KpuBasl.
JlaGopaTtopHnas pabota
«Uccnenosanue
3aKOHOMEPHOCTEMN
MOIU(DUKAITHOHHOM
M3MECHYHUBOCTH.
IToctpoenue
BapUAIMOHHOTO psiaa
Y BapualiOHHOM
KpUBON»

0.5

16.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

88

I'enoTunmaeckas
M3MEHYUBOCTD.
KomMOunnaTtuBHas
W3MEHYUBOCTD

17.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

89

MyranuonHas
M3MEHYUBOCTb.
[IpakTnueckas padbora
«Myranuu y
npo30¢guisl (Ha
TOTOBBIX
MHUKpOIpenapaTax)»

0.5

22.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

90

91

3aKOHOMEPHOCTH
MYTallMOHHOTO
mporiecca.
ONUreHeTHKa 1
SIUTCHOMHKA

I'eneTuka uenoBexa.

0.5

23.04.2025

24.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [IOK



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

[IpakTuyeckas pabora
«CocraBiieHue u
aHaIu3
POAOCIIOBHOM

https://m.edsoo.ru/863e8d78

92

Metonrl
MEIUIIMHCKON
Te€HETHKH

29.04.2025

bubmuorexa [JOK
https://m.edso0o.ru/863e8d78

93

94

95

3HayeHnue
MEIUIIMHCKOU
T€HETHUKHU B
MPEIOTBPALICHUH H
JICUEHUN
T€HETUYECKHUX
3a0071€BaHUMI
YyeJIoBeKa

OCHOBHBIE TIOHSTHS
CeJIeKLIMH.
JlaGoparopHas paboTa
«3y4yenue copros
KYJIBTYPHBIX
pacTeHn U TOPOL
JIOMAIITHUX
KUBOTHBIX»

MeTtombl
CEJIEKI[MOHHOMN
paboTEHL.
JlaGopaTtopHnast pabota
«3yueHne meTon0B
CEJIEKIIUU PACTCHUIN»

0.5

0.5

30.04.2025

06.05.2025

07.05.2025

bu6mmoreka [IOK
https://m.edso00.ru/863e8d78

bu6mmoreka [JOK
https://m.edsoo.ru/863e9214

bubmuorexa [JOK
https://m.edso00.ru/863e9214



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

96

97

98

99

100

Joctuxenus
CEJIEKIINH PAaCTeHUH U
YKUBOTHBIX.
[TpakTrueckas pabota
«ITpuBuBKa
pacTeHuin»

CoxpaHnenue,
U3YyYeHUE U
UCIIOJIb30BaHUE
TEHETUYECKUX

pecypcos
buorexnoorus kak
HayKa ¥ OTpaciib
IIPOM3BO/ICTRA.
[TpakTiueckas pabota
«M3y4yeHne 00bEKTOB
OMOTEXHOJIOT M

OcHOBHBIE
HalpaBJeHUs
CUHTETUUYECKOM
OHMOJIOTHH

XpOoMOCOMHas 1
Te€HHAasl UHKEHEPUs

0.5

08.05.2025

13.05.2025

14.05.2025

15.05.2025

20.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/863e9214

bu6mmorexa [IOK
https://m.edsoo.ru/863e9214

bubmuorexa [JOK
https://m.edso00.ru/863e9336

bu6mmoreka [JOK
https://m.edso00.ru/863e9336

bu6mmorexa [IOK
https://m.edso00.ru/863e9336

101

102

MenunuHackue
OHMOTEXHOJIOTHHU

PesepBHBIi ypOK.
[ToBTOpEHME,
00001IeHHE,
CUCTEMATH3aLM

21.05.2025

26.05.2025

bu6mmorexa [IOK
https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
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3HAHUH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

13.5




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrpouabneie IIpakTuuyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl
bubmuorexa [JOK
1 OpontonuonHas teopus Y. Jlapuna 1 03.09.2024 https://m.edsoo.ru/7f41c292
5 JIBrKyIIME CHIIbI 3BOJIIOLIMN BUIOB 1 04.09.2024 bubnuorexa [IOK
no Y. /lapBuny https://m.edsoo.ru/7f41c292
Bbopn0a 3a cymecTBoBanue,
3 €CTCCTBCHHBIN M HCKYCCTBEHHBIH 1 05.09.2024 bubmmorexa LIOK
Y R https://m.edsoo.ru/7f41c292
oTOop
4 DopMUPOBAHUE CUHTETHUYECKON 1 10.09.2024 bubnuotexa [JOK
TEOPHUHU IBOJIIOLUU https://m.edsoo.ru/7f41c292
5 DTarbl HBOTIOIIMOHHOTO Tpolecca: 1 11.09.2024 bubnuorexa [JOK
MHUKPOIBOIIOLUS U MAaKPOIBOIIOLUS https://m.edsoo.ru/7f41c292
6 [Tommynsiuyst — aneMeHTapHast 1 12.09.2024 bubnuoreka [IOK
€TMHUIIA DBOJTIOINH https://m.edsoo.ru/863e8efe
3aKOH reHeTUYECKOTI'0 paBHOBECHUS
Jlx. Xapnu, B. BaiinGepra.
bu6mmoreka [JOK
7 JlaGoparopHas paboTa (jBBI&IBJIeHI/Ie 1 0.5 17.09.2024 https://m.edsoo.ru/863e8efe
U3MEHYMBOCTHU y 0c0o0ei OJHOTrO
BUIa»
bubmuorexa [JOK
8 OneMeHTapHbIe (GaKTOPHI 3BOIIOLNN 1 18.09.2024 https://m.edsoo.ru/863e8efe
9 Dddext ocHoBatens. dpdext 1 19.09.2024 bubnmoreka [JOK
OYTBUIOYHOTO TOPJIBILIKA https://m.eds00.ru/863e8d78
10 Murpanuu. M30smuu momy sl 1 24.09.2024  bubmuoreka [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

reorpaduueckas, Ouonoruaeckas

https://m.edso0.ru/863e9214

11 ECTCCTBeHHBII/IUOT6Op — 95 09,2024 bubnnorexka [HOK
HATPABISIOMUN (AKTOP IBOJOIHUN https://m.eds00.ru/863e9336
. bu6mmoreka [IOK
12 Honogoii ot6op 26.09.2024 https://m.eds00.ru/863e9336
[Tprcnoco01eHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MUKPOIBOIIOIIH. Eub 10K
noIMoTeKa
13 JlaGopaTopHnas pabota «I/I3yquUI/Ie 0.5 01.10.2024 httos://m.edsoo.ru/863¢9336
apoMop(}030B U UIHOATANITAIIUHN Y
pacTEeHU U KUBOTHBIX»
[Tpumeps! npucnocobaeHuit y
OpraHu3MoB: MOP(OIOTHYECKHE,
dusnonornueckue, OMOXUMHUYECKHE, Eub 10K
noIMoTeKa
14 noBeieH4Yeckue. JlabopatopHas 0.5 02.10.2024 https://m.eds00.ru/8639336
pabora «IIpucnocobnenus
OPTaHW3MOB M HX OTHOCHTEIbHAS
11E€JIECO00Pa3ZHOCThY
Bun, ero kputepuu u cTpykTypa.
15 JlaGopaTtopHast pabora «CpaBHeHHE 05 03.10.2024 bubnunoreka [JOK
BUJIOB 110 MOP(OJIOTUYECKOMY https://m.eds00.ru/863e8d78
KPUTEPHIOY
bubmuorexa [JOK
16 CTpyKTypa Bt 08.10.2024 https://m.edso00.ru/863e8d78
B
17 na000pa3oBaHue KaK Pe3ysbTaT 09.10.2024 bubnmoreka [JOK
MHUKPO3BOIIOIUA https://m.edso00.ru/863e9214
CBs13b MUKPO3BOIIOLUH U bubnnoreka [JOK
18 10.10.2024
AIHUAEMHUOIOTHUH https://m.edso00.ru/863e9214
19 Makpo3BOIIOIHSI. 15.10.2024 bubmmorexa [TOK

https://m.edso00.ru/863e9214



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9214

[Taneonronornueckue MeTOAbI
W3Y4YEHUS IBOJTFOIIUN

Buoreorpaduueckue MeTobI

bu6mmoreka [IOK

2 16.10.2024
0 W3y4YEHUS IBOJIIOLUU 6.10.20 https://m.eds00.ru/863e9214
OMOPHOIOTHYECKHE U BuG 1OK
noIMoTeKa
21 CPaBHUTEIHLHO-MOP(HOIOTHIECKHE 17.10.2024 https://m.eds00.ru/863e9336
METO/IbI U3YYECHHSI SBOTIOIUN
MornekynsipHO-TeHETHUECKHE, BuG 10K
nOJIMOTEeKA
22 OMOXMMHYECKHE U MaTeMaTHUYeCKue 22.10.2024 https:/m.eds00.ru/86369336
METO/IbI U3YUYCHHSI SBOTIOIIUN
bu6mmoreka [IOK
23 OO0111e 3aKOHOMEPHOCTH IBOJTIOIHH 23.10.2024 https:/m.eds00.ru/86369336
AJnlanTuBHas paauanus.
bu6mmoreka [IOK
24 HepaBHOMEpHOCTH TEMITIOB 24.10.2024 https://m.eds00.ru/86369336
IBOJTIOIIH
HayuHble runoressl IpoUCX0XKIEHUS n6nuoreka [IOK
25 KU3HU Ha 3emiie 05.11.2024 https://m.eds00.ru/863e88785
26 JonayuHble npeacTaBiICHUs O 06.11.2024 bubnunoreka [JOK
3apOKICHUH KU3HU https://m.edsoo.ru/863e8c60
OcHOBHBIE 3TaIlbl HEOPraHUYECKON bubnnorexka [JOK
2t IBOJIOLIMU 07.11.2024 https://m.eds00.ru/863e8c60
bu6mmorexa [IOK
28 ['unoTe3sl 3apoKIeHUS KU3HU 12.11.2024 https://m.edso0.ru/863e8¢60
Ucropus 3emiu u MeTobl €€
nzydenus. JlaboparopHas pabora
29 «M3yuenue u onucaHue 0.5 13.11.2024 bubnmorexa LIOK

HCKOIMIAaCMBbIX OCTATKOB APCBHUX
OpTaHHU3MOB»

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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https://m.edsoo.ru/863e9336
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HauanbHbie 3Tans OpraHn4eckoin

bubmuorexa [JOK

30 14.11.2024
3BOJTIOINHU https://m.edso0.ru/863e8c60

bubmuorexa [JOK

31 OBOJIIOLUS DYKAPUOT 19.11.2024 https://m.eds00.ru/863e8c60
OCHOBHBIE 3TaITbl YBOJIOIUH
pactutenbHoro Mupa. Ilpaktuueckas Eu6 1IOK

_ uoIMoTEKA

32 pabora «I/IByTIeHI/IevOC06CHHOCTeI/I 0.5 20.11.2024 https://m.edsoo.ru/863e8efe
CTPOEHHS PACTECHHI pa3HbIX
OTJICTIOBY

33 OCHOBHBIE 3TaIbI YBOTIOINHT 91.11.2024 bubmuorexa [JOK
’)KUBOTHOTO MHpaA https://m.edso00.ru/863e8efe
DBOJIOIUS KUBOTHBIX.

34 HpaKTquCKaf[ pabora «3ydycHue 05 26.11.2024 bubnnoreka [JOK
0COOEHHOCTEHN CTPOCHUS https://m.edsoo.ru/863e8efe
MMO3BOHOYHBIX JKHBOTHBIX)

35 PazButue xxu3Hu Ha 3emiie 1o 3pam 97 11.2024 bubnmnoreka [JOK
U [IepruoJaM https://m.edsoo.ru/863e8efe

36 MaccoBble BEIMUPAHUS — 28.11.2024 bubnnorexka [JOK
JKOJIOTMYECKUE KPU3UCHI IIPOLLIIOTO https://m.eds00.ru/863e8d78

37 CoBpeMeHHBIH KOJIOTHYECKUI 03.12.2024 bubnuoreka [IOK
KpHU3HUC, €r0 0COOEHHOCTH https://m.edso00.ru/863e9214

38 CoBpemeHHas cucrema 04.12.2024 bubnuoreka [IOK
OPraHU4YeCKOro MPOIIIOT0 https://m.eds00.ru/863e9336

39 OCHOBHBIE CUCTEMATUYECKHE 05.12.2024 bubmuotexa [JOK
TPYIIIBI OPraHU3MOB https://m.eds00.ru/863e9336

bu6mmorexa [IOK

4 A — 10.12.2024

0 HTPOTIONOTHA — Hayka 0 HeHOBeKe 0 0 https://m.eds00.ru/863e9336

41 Pa3BuTHe npeacraBneHuii o 11.12.2024  Bubmmoreka [{OK
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MMPOUCXOKACHUU YCIIOBCKA

https://m.edso00.ru/863e9336

MecTo uenoBeka B cucTeme
opranuugeckoro mupa. JlaboparopHas

bu6mmoreka [IOK

42 0 n i . 12.12.2024
pabora «syienne ocobennocteit 05 0 https://m.edsoo.ru/7f41c292
CTPOCHUS CKEJIeTa YeIIOBEKa,
CBSI3AHHBIX C MIPSIMOXOXKICHUEM)
bu6mmoreka [IOK
43 17.12.2024
Jlemicyliute Cis! aRTpONOTeHesa 0 https://m.edso0.ru/7f41¢292
CooTHoltieHne OMOJIOTHYECKUX U Bt LIOK
UOIMOTEKA
44 18.12.2024
COUMAIBHBIX (aKTOPOB B 8 0 https://m.edso00.ru/7f41c292
AHTPOTIOTEHE3e
bubmuorexa [JOK
45 o 19.12.2024
CHOBHBIE CTaJIUM aHTPOTIOTeHE3a 9 0 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 I1 12.
6 AIICOTCHETHKA U TTAJICOTCHOMUKA 24.12.2024 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
47 12.
DBOJIIOIHST COBPEMEHHOTO YeTIOBEKA 25.12.2024 https://m.edsoo.ru/863e8efe
Yenoseueckue pacel. [IpakTuyeckas Eu6 1IOK
UOJINOTEeKA
4 5 . 26.12.
8 pabora « v3y‘I€HI/Ie IKOJIOTUYECKUX 0.5 6.12.2024 https://m.edsoo.ru/863e8efe
aJIanTaluii 4YeJI0BeKay»
49 MexaucuIInHapHble METO/IbI 09.01.2025 bu6mmoreka [JOK
AHTPOIIOJIOTUH https://m.edsoo.ru/863e8efe
bubmuorexa [JOK
50 3apokIeHUE U Pa3BUTHE IKOJIOTUN 14.01.2025 httos://m.edsoo.ru/863e8d78
Mertoap! 3xonoruu. JlabopatopHas Eub 10K
nOIMoTeKA
1 " . .01.
5 pabora «3y4eHre MeTo10B ) 0.5 15.01.2025 httos://m.edsoo.ru/863¢9214
9KOJIOTHYECKHUX UCCIICOBAHMI
52 3HaueHUE PKOJIOTHUSCKUX 3HAHHUI 16.01.2025 bu6nmoreka [JOK
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IUIS YeoBeKa

https://m.edso00.ru/863e9336

bu6mmoreka [IOK

53 Okonoruyeckue HakTopsl 21.01.2025 https://m.edsoo.ru/863¢9336
AbuoTtnueckue paxkropsl. CBeT Kak
IKOJIOTHUYECKUH (HaKTOP. Eub 10K
uoIMoTEKA
54 JlaGopatopHas pva60Ta «BblisiBIEHUE 0.5 22.01.2025 https://m.edsoo.ru/8639336
npUcnoco0JIeHNH OPraHU3MOB K
BIIUSTHUIO CBETa»
AOGuotnueckue GpakTOpHI.
TeMneparypa Kak 3KOJIOTHYECKUI
daxrop. JlabopaTopHas padora bubnuotexa [JOK
55 0.5 23.01.2025
«BpIsgBIIEHUE PUCTIOCOOJIEHUI https://m.eds00.ru/863e9336
OpPTaHU3MOB K BIHSHHIO
TEMIEPATYpPhI»
AOuoTtuyeckue (HaxTopsl.
BrnaxxHOCTB Kak 3KOJIOTHYECKUI
daktop. JlaboparopHas pabota bubnuotexa [JOK
56 0.5 28.01.2025
«AHaTOMHYECKHE 0COOEHHOCTH https://m.eds00.ru/863e8d78
pacTeHHi u3 pa3HbIX MeCT
oOuTaHus»
bu6mmorexa [IOK
57 Cpenbl 00MTaHUS OPraHU3MOB 29.01.2025 httos://m.edsoo.ru/863¢8d78
bubmuoreka [JOK
58 buonorunueckue puTmsl 30.01.2025 httos://m.edsoo.ru/863¢9214
bubmuorexa [JOK
59 Kuznenusie GopMbI OpraHU3MOB 04.02.2025 https://m.edsoo.ru/86369214
bu6mmoreka [JOK
60 buoTtnueckue pakTopsl 05.02.2025 https://m.edsoo.ru/8639214
61 3HaueHue OMOTHYECKHUX 06.02.2025  bubamoreka [JOK
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B3auUMOJICUCTBUN 1j1d
CYIIECTBOBAHUS OPraHU3MOB B CpeJie
oOurTauusg

https://m.edso0.ru/863e9214

OKOJIOTUYECKUE XapAKTEPUCTUKU

bu6mmoreka [IOK

62 11.02.2025
MO YJISILIUN https://m.eds00.ru/863e9336
OcHOBHBIE TTOKa3aTeNIN MOMYJISALIUN: Eu6 10K
noIMoTeKa
63 YHCJIEHHOCTb, IJIOTHOCTb, 12.02.2025 httos://m.edsoo.ru/863¢9336
BO3pacTHas U M0JIOBasi CTPYKTypa
OcHoOBHBIE TTOKA3aTeNN MOMYJIALINN:
64 0’KJJa€MOCTh, IIPUPOCT, TEMIT POCTa 13.02.2025 bubmmorexa LOK
PO > HPHPOCT, pocra, R https://m.edso0.ru/7f41c292
CMEPTHOCTb, MUTPALIUU
DKOJIOTHYECKasi CTPYKTypa bubnuotexa [JOK
65 18.02.2025
MONYJISALUN https://m.edso00.ru/7f41c292
66 JlnHaMuKa nomyJsiuu u eé 19.02.2025 bubnuoreka [IOK
peryisanus https://m.edso0.ru/7f41c292
67 Kpussbie pocta yucieHHOCTH 90.02.2025 bubnuorexa [JOK
nonyssuuy. Kpuble BBDKMBaHUS https://m.edsoo.ru/7f41c292
DKOJIOTHYECKAsT HUIIIA BAA.
68 JlaGopaTtopHnast pabota ) 05 95 02.2025 bubnuotexa [JOK
«[IpucrnocobneHus ceMsiH pacTeHui https://m.edsoo.ru/7f41c292
K PAcCEJICHUIO»
. bubmuotexa [JOK
69 Bua xak cucrema nonynsiuit 26.02.2025 https://m.edsoo.ru/863e8efe
70 3aK0H0McEpHocm MOBEICHUS U 97 02.2025 bubmuotexa [JOK
MHUTPALUN )KUBOTHBIX https://m.edso00.ru/863e8efe
Co00111ecTBO OpPraHu3MOB — bubnmoreka [JOK
& OMOIIeHO3 04.03.2025 https://m.edsoo.ru/863e8efe
72 OKxocucrema Kak OTKpbITasi cucTeMa 05.03.2025  bubnuoreka LIOK
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https://m.edsoo.ru/863e8d78

73 KpyroBoport BelecTB 1 NOTOK 06.03.2025 bubmmoreka [IOK
SHEPrUU B IKOCUCTEME https://m.eds00.ru/863e9214

bubmuorexa [JOK

74 OCHOBHBIE TIOKa3aTEIN SKOCUCTEMBI 11.03.2025 https://m.eds00.ru/8639336

bubmuoreka [JOK

75 DKOJIOTHYECKUE TTUPAMUJIbI 12.03.2025 https://m.edsoo.ru/8639336
u _

76 3MEHEHHS COOOIIECTB 13.03.2025 bu6mmoreka [IOK
CYKLIECCUU https://m.edso00.ru/863e9336
[IpupoaHbIE S5KOCUCTEMBI.

bubmuorexa [JOK

77 DKOCHUCTEMBI 03eP 1:1 peK. 18.03.2025 httos://m.edsoo.ru/863¢9336
DKocucTeMbl MOPEN U OKEAaHOB
[TpupoHbIE 3KOCUCTEMBI. Eub 10K

. noMMoTeKa

78 DKOCHUCTEMBI TYHJP, JIECOB, CTEIIEH, 19.03.2025 httos://m.edsoo.ru/863¢8d78

MyCTHIHB
bu6nmoreka [IOK

79 AHTpPONIOT€HHBIE YKOCUCTEMBI 20.03.2025 httos://m.edsoo.ru/863¢8d78
Ypboskocuctemsl. [Ipaktuyeckas Eu6 LOK

nonMMoTeKa

80 pabota «3y4eHue u onvcaHue 0.5 01.04.2025 httos://m.edsoo.ru/863¢9214
ypOOIKOCUCTEMBI»
3aKoHOMEPHOCTH (DOPMUPOBAHUS

81 OCHOBHLIXpB3aHMO(beI§CTBII)/II>'I 02.04.2025 bubmorera [JOK

A o https://m.edsoo.ru/863e9214
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHNU3MEBI BO3JIeHiCTBHS
3arpsi3HEHUH pa3HbIX THUIIOB Ha Bt -
82 CyOOpraHu3MeHHOM, 03.04.2025 nosmotea I

OpraHU3MEHHOM, TONYJIALIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

https://m.edso00.ru/863e9214
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buocdhepa — obmerianerapHas

bubmuorexa [JOK

83 o6ostouka 3emitu 08.04.2025 https://m.eds00.ru/863e9214
VYuenue B. U. Bepnaackoro o bubnunoreka [HOK
84 ounochepe 09.04.2025 https://m.eds00.ru/863e9336
3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
85 onochepsl 10.04.2025 https://m.edso00.ru/863e9336
Kpyrosopots! BemecTs u bubnnorexa [HOK
15.04.202
86 OHOreOXMMHUYECKUE UK 5.04.2025 https://m.edsoo.ru/7f41c292
87 3oHanbHOCTH OHOChepbl. OCHOBHBIC 16.04.2025 bubnnoreka [JOK
OHOMBI CcyIIN https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
88 YcroitunBocTh Orocheps 17.04.2025 httos://m.edsoo.ru/7fA1c292
DKOJIOTMYECKUE KPUZHUCHI U UX bubnnoreka [JOK
89 IPUYHHBI 22.04.2025 https://m.edsoo.ru/7f41c292
N bubmuorexa [JOK
90 BosneiictBue uenoBeka Ha 6uochepy 23.04.2025 https://m.edsoo.ru/7f41c292
01 AHTpOHOFeHHVOG B03z[eI/ICTBVI/Ie Ha 24.04.2025 bubnnoreka [JOK
PaCTUTENbHBIA U dKUBOTHBIA MU https://m.edsoo.ru/863e8efe
bu6mmorexa [IOK
92 Oxpana npHpOAE! 29.04.2025 https://m.edsoo.ru/863e8efe
03 OCHOBHBIE TPUHIUITBI YCTOHYHUBOTO 30.04.2025 bubmuorexa [JOK
Pa3BUTHS YEJIOBEUYECTBA U MPUPOIBI https://m.edso00.ru/863e8efe
Pammonansaoe
94 MIPUPOJIONIOIB30BAaHUE U COXPAHEHHE 06.05.2025 bubmuorexa [IOK
OMOJIOTHYECKOTO pa3HOOOpa3us https://m.eds00.ru/863e8d78
3emun
95 O00011EeHME 10 TEME 07.05.2025 bu6mmoreka [JOK

«MuKpO3BOJIIONUA U €€

https://m.edso00.ru/863e9214
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pe3yJIbTaThl»

9 O06o0mIeHNE 110 TeMe ) 1 08.05.2025 bubmuorexa [JOK
«Maxkpo3BoIOLMs U €€ pe3yIbTaThD) https://m.eds00.ru/863e9336
O000111EeHME 110 TEME Bu6 10K

noNIMoTeKa

97 «IIpouncxoxaeHre u pa3BUTHE 1 13.05.2025 https://m.edso0.ru/863e9336
JKM3HHU Ha 3eMIIe»

O06o01IeHHE 110 TEME BuG 10K
noIMoTeKa

98 «IIponcxoxIeHue YeIoBeKa — 1 14.05.2025 https:/m.eds00.ru/86369336
AHTPOIIOTEHE3)»

O06o00meHne 10 TeMe «DKOJIOTUsI — BuG 10K
nOJIMOTEeKA

99 HayKa O B3aMMOOTHOUICHHUSX 1 15.05.2025 https://m.edsoo.ru/863¢9336
OpPTaHU3MOBY
O6o006menue mo reme «OpraHu3Mbl U bu6mmoreka [IOK

100 cpenia OOUTaHUsD» 1 20.05.2025 https://m.edso00.ru/863e8d78

101 O06o0meHue mo Telee «DKonorus 1 91.05.2025 bubmuoreka [JOK
BHUJIOB U TIOMYJIALIUI) https://m.eds00.ru/863e8d78
O6006menue mo Teme «buocdepa — bubnuorexa [JOK

102 riobaibHast SKOCHCTEMAY 1 26.05.2025 https://m.eds00.ru/863e9214

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIBHOI'O

INPOLECCA

Ne | HazBanue MarepuansHo- ®opMbl, MeTOABL, | POPMBI @OpMBI KOHTPOJIA.
paznena, TEXHUYECKOE IIPUEMBI yueOHoro | Atrecranus
TEMBI. OCHAIICHHE, o0yueHwHs. 3aHATUA

JTUJAKTUKO- Hazpanue paboTsl
METOIMYECKUI
Marepual

1 | Pazgen 1. Odopmnenue becena, HaGmronenue.
buonoruuecko | Hanmuune yueGHOro | rpaduueckux pacckas Bxopnnas
e kaOuHeTa. paboT B ampOOMe. JTMarHOCTHKA
pasHooOpasue. | Anp6oMmsl, 3adeTHOE 3aHATHE

OIIPELICINUTEIIH, JICKIUM, pacCKa3bl, 10 PONICHHBIM
MYJISDKU, OBPUCTHUYCCKUC TCMaM.
MUKPOCKOIIBI. Gecenpl;

Kommerotep,

Buneorexka.

JIEMOHCTPALIMOHHBI

€ MaTepHabl.

2 | Pazmen 2. Anb00MBI, BUKTOPHUHBI U becena, [Ipe3enTanus u
Kinerku u ONpPEeIEIUTEINH, KOHKYPCBI; pacckas, | 3amuTa
TKaHU MYJISIKH, — oOyuaroiue rpymnmnoBa | pedeparuBHO-
opraHusma. MHUKPOCKOIIBI. UTPBIL; g paboTa | HCCIeI0BaTEIbCKU

JIEMOHCTPAILITMOHHBI X pa0or.
€ MaTepHuabl.

3 | Pa3gen 3. Anb00MBI, paboTa ¢ becena, poBepKa padoT B
OcHoBHbIE OIIpEAEIUTEINN, KOMIIBIOTEPHBIMU | pacckKas, abboMax
JTarnbl MYJISIKHY, porpaMMamu rpynmnosa
pa3BUTHS MHUKPOCKOIIBI. g pabora
PACTUTCIIBHOT KOMHBIOTep,

0 Mupa Ha Buneoreka.
Semre. JIEMOHCTPAIIHOHHBI
€ MaTepuaJIbl.

4 | Paznen 4. Anb00MBI, nabopaTopHble becena, BUKTOPHHBI 110
OCHOBHBIE OIIpEAEIUTEINN, HCCIJIEIOBATENbCKH | pacCcKas, | paszenam
yTATIBI MYJISIKH, € paboThI rpynmnona

MHUKPOCKOIIBI. g pabora
pa3BUTHS
Kowmmnsrotep,
KUBOTHOI'O
Buneorexa.
MHUpa Ha
JEMOHCTPALIMOHHBI
3emute.
€ MaTepHuabl.

5 | Pazmen S. Anb0OMBI, IpakTUKyMbl i1 | becena, [IpaxkTrueckas
YenoBek U €ro | onpeaenuTeNu, 1a00pPaTOPHBIX paccka3, | pabora,
3/10pOBbE MYJISIKH, 3aHATHHN 110 IpyNIoBa | UCCIEIOBaHUS

MHUKPOCKOTIBI. 300JI0TUH g paboTa
KomrbloTep, 0€CI03BOHOYHBIX,
Buneoreka. boranuke,




ACMOHCTpAallMOHHBI | IUTOJIOTUH,

€ MaTepuabl. THCTOJIOTHH.

6 | Pazmen 6. Komnerorep CJIOBECHBI | HAIIMCAHUE
[TonBenenue e UCCJIEIOBATEIHCKO
Hroros roaa. it paboTHI U €€

3aluTa Ha
UTOTOBBIX
3aHATUAX

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. Kapueru JI. Kak BocmUThIBaTh YBEPEHHOCTH B C€0€ M BIMSTH Ha JIFOACH, BHICTYMAs TyOJIUYIHO.
— M.: IIporpecc, 1994.

2. Ky3uenos U. H. Hayunoe uccnenoBanue: METoANKa MpoBeACHUS U opopmiieHne. — M.:

W3 natenbcko-Toprosas koprnopauus «Jlamkos u Ky», 2004.

3. JleontoBuu A. B., Kanaunxuna O. 1., O6yxoB A. C. Tpenunr «CaMocTosATEIbHBIC
HCCIICAO0BAHUS IIKOJBHUKOBY. — M., 2021.

4. O6y4enue mis Oyaymiero (mpu noaaepxke Microsoft): Yuebnoe nocobwue.- 4-¢ usn., ucmp. —
M.: Uzparenbcko-ToproBuiit foM «Pycckas pegakuusiy, 2004.

5.TutoB E. B. Kak cienyet odhopMisTh pykonuch skonorudeckoro mpoekra //I'opog. — 2012. -
Ne3 —¢.20-2 1. 6.Tutos E. B. UccnenoBarensckuii npaktukym. [loaroroska ydammxes K
pabote Haj Konorudeckumu rpoekramu //I'opoa. — 2020. - ¢.19-25

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. A6pamosa C.B. Marepuansl kypca «Opranuzaius yaeOHO-HCCIeI0BaTEIbCKON paboOTHI MO
6uonorum». — M.: Ilenarornueckuit yausepcuret «Ilepoe ceHTs10psi», 2009
2. AnexceeB H.T'., JleontoBuu A.B., O0yxoB A.B., ®omuna JI.®. Konuenuus pa3BuTtus
HCCIIeIOBATENBCKOM edaTenbHOCTH yuamuxcs / MccnenoBarenbekas paboTa MIKOJIBHUKOB.
2018.Ne 1. C. 24-34.
3. Apue M.H. YuebHo-uccrnenoBarenbckas padboTa yqammuxcs (METOJUYECKIEe pEKOMEHIAlUN
JUTSL ydarmuxcs U megaroro) / «3aBya». 2015. Ne6. C. 4-24.
4. bensix C.JI. YpaBieHnue uccineqoBaTesIbCKOl akTUBHOCTBIO YUeHUKa: MeTtoaudyeckoe
nmocoOue JyIsl IeIaroroB CPpeAHMX MIKOJ, TuMHa3ui, juieeB. / E.B. Tarnosa. — M.: ['mo6yc,
2019. - 255 c.
5. HepexneeBa H.W. Hayuno-uccnenoBarensckas padota B mkoiie / H.U. Jlepexneera. — M.:
Bepbym - M, 2018.
6. UccnenoBatenbekas AesTEIbHOCTh YUAIINXCS B COBPEMEHHOM 00pa30BaTeIbHOM
npoctpanctBe: COOpHUK cTaTeit /mof pen. k.mmcuxol. H. A. C. O6yxoBa. — M.: HUU mikonsHBIX
TexHoioruit, 2016.
7. JleontoBuu A. B., Kanaunxuna O. 1., O6yxoB A. C. Tpenunr «CaMoCTOSTEIbHBIE
HCCIIeIOBAHUS IIIKOJBHUKOBY. — M., 2013.
8. JleonToBrnu A.B. PexoMeHaanuu no HarMcaHuIo UCCe0BaTeabCKoM paboTel / A.B.
Jleontoruu // 3aByu. — 2017. - Nel. — C.102-105.
9. MacnennukoBa A.B. Martepuansl 11 npoBeeHus crnenkypca «OCHOBBI HCCIIEI0OBATENbCKOM
JesTeNbHOCTH ydanmxcs» / A.B. MacnennnkoBa // [IpakTuka aqMUHUCTPATUBHOM pabOTHI B
mikonte. — 2019. - Ne5. - C. 51-60.

10. OapeHHbIe AeTH: KOHIIENITYaIbHbIC OCHOBBI PabOTHI C OJJApEHHBIMHU JICTHMHU B CHCTEME
JOTOTHATEBbHOTO 00pa3zoBanus. - M.: [IPC/IO/]l Muno6pa3oBanus Poccuu, 1998.




11. ITpoxodres 10.B., [Ipokodrena JI.B. Hayuno-uccnenosarensckas padora «IIpukimannas
HKOJIOTHS: U3 ombITa paboTel» // bruonorus B mxoie. — 2019. - Ne9.

12. TTmentoa M.JI. TeXHOJIOTHS OPTaHU3aIUK IPOSKTHOM IEATEIHPHOCTH yJamuxcsi / Y4eOHo-
Meroandeckoe rmocodue /. Cypryt. 2014. - yueOHO-HAYUHBIN [IEHTP JOMOJHUTEIHLHOTO
obpazosanus — C. 5-10.

13. Camomkuna T. I'. [IpoekTHas nesrenbHOCTh Ha ypokax ouonoruu [Tekct]/T.I.
Camomkuna//Ilenarornyeckoe mactepcTBo: Marepuaisl || Mmexaynap. Hayd. koH®. (T. MockBa,
nexadbpp 2012 r.). — M.: byku-Benu, 2012. — C. 138-140.

14. CoopHuk MaTepuaioB mporpammbl «Pa3sutue omapeHHOCTH» MOCKOBCKOTO TOPOICKOTO
JBOpIIa IeTCKOro (roHoIeckoro) TBopuectsa 3a 2005 rox / Pen.-coct. A. B. JleontoBuu u A. C.
O0yxoB. — M.: Xypnan «MccnenoBarenbckas padora MIKOJILHUKOB, 2015.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

DJIeKTPOHHBIE 00pa30BaTeIbHbIC PeCYPChI IS yYALIUXCS

1. Penetutop. buonorus. MynsTuMenuiinas oOy4aromas nporpamma. Harenena na
nocrymienue B BY3.

2. Penterutop no buonorun Kupuina u Medoaus. Tectupyromiasi mporpamma Jiist
BBIMTYCKHUKOB. //Kupunn u Meghoouii.

3. Ypoxku 6mnonorun Kupumna u Medonus. Obmas ouonorus. / COBpeMEHHBI HHTEPAKTUBHBIN
KypC € UCIOJIb30BaHUEM MYJIbTHUMEIUA-CPECTB 00yueHus pazaenam:- Kierka. Xumudeckast
opranusanus kietku.: Knerka. Ctpoenue kinetku. OOMeH BELECTB U MPEBpaILeHUs] SHEPTUH B
kieTke.: Opranusm. PasMHOXkeHNe U HHIMBUAYATbHOE Pa3BUTHE OPraHU3MOB.: OpraHusm.
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U M3MEHYUBOCTU. CeneKkuus.: DBOIIOLUOHHOE
yueHue. - BosHukHOBeHHE U pa3BUTHE XU3HH Ha 3emiie. - [Iporcxoxaenue yenopeka. OCHOBHBIE
HKOJIOTHUECKUE 3aKOHOMEPHOCTH. YueHue o ouochepe. //Kupunn u Megoouii

HNHTepHeT — caiiThl A/ YYALIHUXCH
1.buosorus: 31ekTpoHHbIH yaeOHuK: http://www.ebio.ru/ 59
2.becruiaTHble 00yYaroue NPorpaMmbl 10 OUOJIOTUU:

http://www.informika.ru/text/inftech/edu/edujava/biology/ 3.Bcst 6Guostorus:
http://biology.asvu.ru/ 4. Enunas kosiekiust uppoBeIX 00pa3oBaTeIbHBIX PECYPCOB:
http://school-collection.edu.ru/ 5.11IkonbHeri Mup. buonorus: http://school.holm.ru/predmet/bio/
6.OneKTpoHHBIN yueOHUK 110 Oronoruu: http://dronisimo.cha






