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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy nipenmMety "buonorus" (manee - 6M0IOTHs) HA YPOBHE CPETHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konnenuuu mnpenogaBaHus
yuebHoro npeamera «bruoOrHs» U OCHOBHBIX IMOJIOKEHUN (enepaibHOi pabodeil mporpamMmbl
BOCIUTAHHUS.

VYuebusiit npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHON 00nacTi «EcTeCTBEHHO-HAYYHBIE MPEAMETHD».
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4yeOHBIE MpEIMETHl, H3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnaniu 00y4eHus Ha YpOBHE CPETHETO
oOmiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHMM OOLIMM, CpelHUM NPOPECCHOHATBHBIM U BBICHIMM O00pa3zoBaHueM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3aJay, CBA3aHHBIX C MpodopueHTanuein
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O0O0JacTH Hay4yHOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIMIIMHOM, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LETU U 3aadax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yriyOJaEéHHOM ypOBHE, OMpeeisieT 00s13aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COAEp)KAaHUE, €ro CTPYKTYPHPOBAHWE IO pa3leiaM M TeMaw,
pacrpenenenue 1mo Kiaccam, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEJIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€H, JIOTHMKH Yy4eOHOro Mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamme mo OMOJIOTUU peann30BaH MPHHIIUIL
MIPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS,
Omaromapst 4eMy IPOCMATPUBACTCS  HAMpPABJIEHHOCTh Ha  TIOCIEAYIOIIEe  pa3BHTHE
OMOJIOTUYECKUX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO MBIIUIEHUS, MPEJCTaBICHUNA O 340pOBOM 00Opasze *KHM3HM, Ha
BOCIIMTaHHE OEpeKHOro OTHOIICHUS K OKpYXKarolled MpHupoaHON cpene. B mporpamme mo
OMOJIOTHM TaKXe TOKa3aHbl BO3MOXKHOCTH Y4eOHOro mpeamera «buoNoOTHs» B peanu3anuu
tpeboBanuit ®I'OC COO k miaaHUpyeMbIM JUYHOCTHBIM, METANpeAMETHBIM M MPEIMETHBIM
pedynpraTaM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH OOYyYalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOrMYecKoro oOpa3oBaHUS Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebHblit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAeT
O6uonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH Ha pacIIMpeHue U yriyOleHue 3HaHuH
0o0ydJaronmxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHOJIOTHH,
SMOPHOIOTHN ¥ OWOJIOTHH Pa3BUTHS, TEHETUKU, CEJEKIHH, OMOTEXHOJOTHH, BOJIOIHMOHHOTO
YUEHUS U IKOJIOTHUH.

N3zyuenne yuebnoro npeamera «buonorus» Ha yriayOoJeHHOM YpOBHE OpUEHTHPOBAHO HA
MOATOTOBKY OOYYAIOMUXCS K TOCIEIYIONIEMY MOJIYYCHUI0 OMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX W OpPraHU3aIUSAX CPEIHETO MPOQecCHOHATHHOrO 00pa3oBaHus. OCHOBY €ro CoJepKaHUs
COCTaBISIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYYEHHBIX MPU H3YYCHHH OOYYaIOUTUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3/efioB OHMOJOTMM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, B 10—11 kiaccax 3Tv 3HaHUS NOy4aloT pa3Butue. Tak, paclIMpeHbl U yriyOaeHbl
OmoyornYecKkne 3HaHWSA O PACTEHUSX, XUBOTHBIX, TprbOax, OakTepusx, OpraHU3Me 4YeIoBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTHYECKHE CBEIEHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhle MOXKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
MOCIEAYIONETro BeIOOpa npodeccun. Bo3mMokHa Takke MHTETpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUN (QU3UKH, XUMUH,
reorpauu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOAbI K M3yueHUto Ouosoruu. COriacHo UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KUBBIX CUCTEM Pa3HOT'0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TCHETHKU M CEICKIIUN, OMOTEXHOJIOTHH M CHHTETHYCCKON
OMONIOTHH, AaKTyaJU3UpPYIOTCS 3HAaHUS OOydYalommMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu uenoseka. B 11 kimacce u3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI SKOJIOTHH U
ydeHue o onocdepe.

VYuebublii mnpeamer «buonorus» TNpuU3BaH O0ECIEYUTH OCBOCHHE OOYUYaIOMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEH03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX MCCIICIOBAaHUAX B OWMOJOTHH, MPHUKIAIHBIX aCMeKTax
Ouonoruueckux 3HaHWM. s pa3BuTUsA M NOJJEpkKaHUS MHTEpeca oOydaroumxcs K Onoyioruu
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
obsacTi OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyO€KHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Lenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBIa/ICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pPa3HOTO paHTa U NMPUOOPETEHNE YMEHUH HCIIOIB30BaTh ATH 3HAHHS B ()OPMUPOBAHUU MHTEpECA
K ompenenéHHoi o0mactu mpodecCHOHATbHON NeATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOTO 3aBeIeHUs sl IPOAOHKEHUS OMOJIOTHYECKOro 00pa3oBaHMsl.

JocTuxenne nenu u3ydeHus ydeOHoro mpeamera «buojorus» Ha yriyOIEéHHOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHME  OOYYalOIMMHUCS  CUCTEMbl  OMOJIOTMUYECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBWIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, IMOIYJISIHS, BHI,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOBI:
MCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISpHON U KIETOYHON OMoJoruu,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKOU
OMONOTUHM, TAJIGOHTOJOTHH, OKOJOTHH); METOJaMH  CaMOCTOSITENIbBHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIeNOBaHU B jabopaTopud W B MpupoAe (HaOmoJeHue, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(POPMAIUIO; TIOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBS3b MEXKAY pPa3BUTHEM OWOJOTMM U  COIMAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH 4YelIOBEYEeCTBA; OIIEHMBATh IOCIEIACTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalomeld MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIO/ICH; OOOCHOBBIBATH H  COONIOJATh  MEpPHI
npodMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEJCHUS B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUsX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjioruu;

pasBUTHE Yy 00YYAOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMHu, METOJ0JIOTHEN OMOJIOrHYecKOro MCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCICAOBAHUM, pemeHuss OWOJOTHYECKUX 3a/ady, MOJEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOILIEH KyNbTyphl MOBEIEHHUS B NPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuoOpeTeHue 00y4arIMUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBS U 3/I0POBBSl OKPYKAIOMIMX JIOACH (COONMIOIEHHUS Mep
npopMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MACHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX MIPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKHUX 3HAHUN M YMEHHI B OBCEAHEBHOW KU3HU;

CO3/laHUE YCIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIWBHYaTbHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy IpodecCHOHATBHOMY
CaMOONPEEICHUI0, B COOTBETCTBUU C WHIUBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEJACHHBIX HA M3y4Ye€HHE OMOJIOTMU Ha YriayOJIE€HHOM YpPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uaca: B 10 wmacce — 102 gaca (3 yaca B
Hezeno), B 11 kmacce — 102 gaca (3 vaca B Heziento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPEACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANpaBICHHOCTH Ha MPOIOJDKCHHE
OHMOIOTHYECKOT0 00pa30oBaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s13aTenbHBIM YCIIOBHEM IpU OOy4YEHHH OMOJIOTMM HAa YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEICHUE JAaOOpPaTOPHBIX U TMpakTHdeckux pador. Takxke yuacTthe oOydalmMxcs B
BBIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HMCCIIEIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTpesieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCoB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonoruueckue Hayku M u3yyaemble UMHU Mpobiembl. DyHIaMEHTalbHbIE, MPHUKIAIHbIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HavyeHrne OuoJoruM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHue OWUOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpaHEe
IPUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. bensies.

TabGmuubl u cxembl: «CBsI3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OHOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIOXKHOCTh U  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aludd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHbIMA, TKAHEBbIN,
OpraHNU3MEHHBIM, MO YJIILIMOHHO-BUI0BO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIpoueccsl, NpoucXoAse B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak opma cymecTBoBaHus Matepun. Hayku, u3ydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSX OpraHU3alllu.

N3yuenue xuBbix cucteM. Meroasl Ouonornyeckod Hayku. HaOmronenue, usmepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCMMOH M HE3aBHCHUMOH
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JoCcTOBEpHOCTh. Pazopoc B Omonorndyeckux naHHbIX. OLeHka
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysbTaToB. [IpHunHbBI MCKaXKE€HUSI PE3yJIbTAaTOB AKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmunpel u cxembl: «OCHOBHbIE TPU3HAKM JKU3HW», «bHoJOrMYeckue cucrteMsly,
«CBOJNCTBA )KMBON MaTepum», «Y pOBHHM OPTraHU3ALMH KUBOU NMPUPOIB», «CTpOeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHU3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUS KUBOH PUPOIBD».

OGopynoBanue: 1abopatopHOe 000PYAOBAHUE /IJIsl TPOBEACHUS HAOIIOACHHUHN, H3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buosiorust KieTrku



Knerka — cTpykTypHO-(QYHKIHOHAIbHAS €IUHULA KUBOTO. VCTOpHS OTKpBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOH OMOJIOTMH: MHUKPOCKOMNHMsS, Xpomarorpadus,
anekTpodope3, MeToJ MEuUeHbIX aTroMoB, AudQepeHnHanTbHOe  EHTPU(YTrupoBaHUe,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemoHCcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTropus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaAIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTOqOB KIETOYHOH Ouosoruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [1ILIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKpPOIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHMM KIETKH, TEIUIOPETYJIsALHUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKasi pojb. POJIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN O0€IKOB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AUCAXapHUbl, OJIMrocaxapujipl M moaucaxapuabl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuun
YIJIEBOJOB.

Jlununpl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aunuaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun nunuaon. Ooume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunnoseie kucnotsl. JIHK u PHK. Ctpoenue HyknenHoBbIX kucioT. HykiaeoTumsl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoiiHas cnmpans.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buomornueckue
¢yakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE W OHO(PU3NYECKHE HCCIEAO0BAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoieKkyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3ain u oOpeanuieckull cunmes OUOMONEKYI U
UX HenpUpOOHbIX AHALO208.

JleMoOHCTpPaL UK

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«PacnpeneneHrne XuMUYECKUX JIEMEHTOB B )KMBOU IMPUPOJIEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYpbl OEnKOBOW MOJNEKYNIb», «CTpOeHHE MOJEKYd YrieBoAoB», «CTpoeHHEe MOJEKYJI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOIEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya u 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEIKOB C IOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnasi pa6ora «lccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

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

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenne u (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Inmasmarndeckas memOpaHa
(mmasmanemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB dYepes
M1a3MaTHYecKyl0 MeMOpaHy: maccuBHBIM (nuddys3us, obneruéHHas auddysus), aKTHUBHBINA
(mepBUYHBI M BTOPUYHBINA aKTUBHBIA TpaHcmopt). Ilomynponunaemocts memOpansl. PaGota
HATPUI-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, paronnTo3. Dk30unTo3. Kinerounas creHka.
Crpykrypa v QyHKUINU KIETOYHOU CTEHKU pacTEHUH, TpHOOB.

[Mutonnazma. L{uto3ons. Llutockener. JIBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CrtpoeHue rpaHylspHOro peTukynyma. Mexanusm wnanpasnenus oberxkos 6 JIIIC. Cunte3
pactBopuMbIx  OenkoB. CuHHTE3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBIi)
SHIIOIIA3MaTHYeCKUi peTukyayM. CekperopHas (GyHKums amnmapara [ombmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kinerounsrtii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumodbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMKM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIBI
(OTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTBI, JIGHKOIUIACTHI  BBICIIHUX
pacTeHUN.

HemeMmOpanHnbie opranoujsl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kieTku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8bie
Mmuxpogunramenmol. MBIIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemoK.
MuxkpoTtpy6ouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruTorasmel. Llentpuons. benku, accoyuupogannvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHUE M (DYHKIUH.
Snepublii GenkoBbli MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaTHMHa — TUCTOHBI. J{unamuxa s0epHou
060n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



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

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIeTKu», «CTpoeHHe >KUBOTHOMH
KJIeTKN», «CTpOEHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY, «Sapo», «CTpoeHue
HIPOKAPUOTUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PAacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUaIbHBIX KIETOK.

JlabopaTopnasi paGora «/3yueHne cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopnas paGora «/ccienoBanue Ia3sMosn3a M AENaasMojn3a B PaCTUTENbHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccuMUIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosnu3Mma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH M  TeTepoTpodHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — Ipoleccax.
Ounepreruyeckoe obecniedueHne kieTku: mnpespamenne AT® B 0OMEHHBIX THpoleccax.
@depMEeHTAaTUBHBIA XapakTep peakuuid KIeTOYHOro merabonusma. depMeHThl, UX CTpOEHHeE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBI CHUHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCucenHblll U
oxcuzennvllti  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xynopomiactoB B mpouecce porocuHTe3a. CBeToBass U TEMHOBAs
dazel. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. IIpoqyKTUBHOCT (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUPYIOLINE
OakTepuH, )Keae300aKTepun, cepodaKTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHUHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXeHHsl U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
0oe3HeH.

AspoOHBIE OpraHW3Mbl. JTanbl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIIOKO3bI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OkuciauTenabHoe (GochopuIrpoBaHHE.
Onepeusi memopannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOrO MmyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrETHIECKOTO OOMEHa.

JleMoHCTpanuu

[Toptpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxemel: «PoOTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaTos.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladopaTropnasi pab6ora «l3yueHue (pepMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKaX).

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanm3amusi HacleNCTBEHHOW WHQOpMAIMK. [ eHEeTHYeCKHid KOJ, €ro CBOMWCTBA.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUIIIMU: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
knemxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. Opranuszalys TeHoMa y MpOKapuoT U
9YKapHoOT. Perymauus akTHBHOCTH T€HOB y mnpokapuoT. [umote3a omepona (®@. XKakxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuzuennwii yuxn [[HK-codepacawux
supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

Bupycubie 3aboneBaHus uenoBeka, KUBOTHbIX, pactenuid. CIIN, COVID-19,
COIMAIbHBIE U METULIMHCKHUE TIPOOJIEMBI.

buoungpopmamuxa: unmeepayusa u ananuz 6orvuux maccueos («bigdatar) cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
¢dynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u cxembl: «buocuHTe3 Oenka», «[‘eHeTnueckuid Koa», «Bupyce»,
«baxrepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KJICTKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatonmux B uHTepdase. [loaroroBka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) TMEPUOJIbI
uHTEpPasbl.

Matpuunsiii  cunte3  JIHK -  pemmmkanmsa. [lpunnunsr  permmmkanum — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPALIEIBHOCTb. MeXaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Temomepsl u  Teromepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUIL. J(MIJIOWIHBIM M TarIOUIHBIA HAOOPBI XPOMOCOM.
['omonoruynsie xpomMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpOLEcChl. THUIIbI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsanmsi MUTOTHYECKOTO MHKIAa KiIeTkH. [lporpammupyemasi kieToyHas TuOeinb —
arornTo3s.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxue
MoO0enu YHKYUOHUPOBAHUS KILeMKU.

JemoHCcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHEe XPOMOCOMY,
«Pemmukanus JJTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuT03 B KJeTKax KOpeliKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnass padora «HabmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTtpoeHue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJTHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanpHbIe
OpraHU3MBI.

B3anMocBsI3b 4acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe Leioe. 'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBareibHas, IOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUUNA U PaCHOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHAIbHA,
COEIMHUTENbHASA, MblleuHas, HepBHasA. OCOOCHHOCTH CTPOCHHUS, (YHKIHH U pPacHONOKEHUs
TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U YesoBeka. DyHKITMU OpraHOB M CUCTEM OPTaHOB.

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

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TPONU3Mbl U HACTHUHU.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Mutranune opranuzmoB. [lornomieHne BOJbI, YIIAEKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE MHUIIEBAapEHUE.
[lutaHre TMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumieBaputenbHble
xenesbl. [IumeBapuTenpHas cucTemMa 4esioBeka.

Hpixanune opranu3MoB. [[pixanne pactennid. J{prxanne sxuBoTHBIX. uddy3us razoB uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlprxarenbHas MOBEPXHOCTH. JKabepHoe u NEroyHoe
IbIXxaHue. JIpIxaHue TO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIALINH JIETKUX y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. /[prxarenbHpie 00bEMBI.

TpaHcnopT BelIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKMBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHHsl.  OBOJIIOLMOHHBIE  YCIOXKHEHHS  CTPOEHUS  KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepiia u e€ perynsius.

Boinenenune y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHus. DuibTpanus, cekpenuss U oOpaTHoe
BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHoB BbieleHus. CBsA3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cHUCTEMaMU. BplieneHrne y MO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwm.
Crpoenue u pyHkunonupoBanue Heppona. O6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI IPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacteHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dYenoBeka. KieTOUHBIHW M TyMmMOpajdbHBII HMMMYHHUTET.
BpoxxnéHupldi W TPHOOPETEHHBIM  CcrIeU(PUYESCKUH  UMMYHHUTET. Teopusi KIOHAJIBHO-
cenektuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. PoJib Bpo>kIEHHOTO KIMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUMN.

Pa3apaxxuMocTe M perynsauus y OpraHu3MoB. PazpakumMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisiius y pacteHuil. PocToBble BeleCcTBa U HX
3HauEHUE.

HepBHas cucrema u peduiekTopHas peryisinus y >KHBOTHBIX. HepBHas cuctema u eé
OTZEIbl. DBOJIIOIMOHHOE YCIO0XHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynisiuss W SHAOKPUHHAS CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
SHJIOKPUHHOM CHCTEMbl M UX TOpMOHBL [lelicTBue ropMoHOB. B3auMOCBSI3b HEpBHOW H
SHAOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaL U

[Toptper: W. I1. I1aBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTNY,
«bakrepun», «lIpocreiimue», «Opranbl [BETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «Ctpoenue ctediss», «CTpoeHHe IHMCTOBOM IUIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHass cucrema», «KpoBeHOCHas cucremay,
«/pxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CUCTEMay,
«BpinenurenbHas cucrema», «QHIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeynomnonoctHpie», «CxeMa UTaHus pacTeHui», «KpoBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IiaHapun», «BHyTpeHHee CTpOeHHE HO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema ntuiy, «HepBHas cucTeMa MIIEKOHUTAOIIUX,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPhl KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
JKUBOTHBIX, CKEJIEThI TT03BOHOYHBIX, KOJUICKIIUUA OE€CIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue nns JEMOHCTpPAIlMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTECHUH,
pacuieruieHusl Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHOXkeHNe U pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJIIoYasi BEreTaTUBHOE) U 10JIoBOe. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkenue. IlonoBele kineTku, unu ramersl. Meiio3. Craguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 'y JKMBOTHBIX. IlosoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe ¥ AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOe pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodem amobpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEeHE3a KUBOTHBIX (Ha MMpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodnenue. bracmyna, munol
onacmyn. OcoOEHHOCTH IPOOJICHUST MIIECKOMUTAIOMINUX. 3apOJIbIINIEBbIE JIUCTKH (TACTPYJIALINA).
3akiaZKka OpraHoOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpPapXWUYECKUX B3aUMOJCHUCTBHM TeHOB. BnusHue Ha
SMOpPHOHANIEHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYIKAIOIIEH CPEeIbl.

Poct u pasButme xuBoTHBIX. [locTamOpmonaneHbIi mepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HENPSIMOTO PA3BUTHUSI, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MTPOLECCHI.

PasmHoxeHue u pasputue pacrtenuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meiosa. ['ameToreHes y pacTeHM.
Om1og0TBOPEHHE UM pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIIOOTBOPEHUE Yy
IIBETKOBBIX pacTeHuil. OOpa3zoBaHUE U Pa3BUTHE CEMEHH.

MexaHu3Mbl PEryJISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanuu

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

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pPa3sMHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXKeHHE »HBIVIEHBI», «Pa3MHOXEHHUE THUOPHI»,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMaTO30MAa,
«OcHOBHBIE CTaJuMu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHe», «Pa3BuTHEe MaiicKoro
Kyka», «Pa3Butne capaHum», «Pa3Butue JIArymKn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHrue CeMsiH OJHOJOJIbHBIX M ABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM MHUKI MXa», <«OKW3HEHHBI UK MNanopOTHUKAY,
«KW3HEeHHBIN ITUKII COCHBI.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIEKIECTOK U CIIEPMaTO30U/ 0B,
Mozelb «L UK pa3BUTHS JIATYIIKH Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOJAbILIEH O3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. /. Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE INPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YMCTast JIMHUS, TUOpUABI, TeHOTUN, (eHoTur. OCHOBHBIE METOIbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOTOTUYECKHI, MOJIEKYIISIPHO-T€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. @ununuenxo, H. B. Tumodeer-Pecorckuii.

Tabmuie! u cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FT€HETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpa3us
rubpuaoB nepBoro nokoieHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMUS.
Pacmiennienue npu3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. LUTOIOrN4YecKrie OCHOBBI IUTHOPUIHOIO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CrienienHoe Haciae10BaHue
T€HOB, HApYIICHHUE CLEIUIEHNUS MEX1y F'eHaMu. XpOMOCOMHas TEOpHsI HAaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIMIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3aumoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonumepus.

['eHeTMYECKUH KOHTPOJb pA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXKe
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEJCHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHnmemns»,
«Ananuzupyoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30oduiby, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis»,
«Kapuorun ntuis», «MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTere reHoBy.

O6opynoBaHue: MOAENb JAJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi TMOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUS] MPU3HAKOB, MOJEIb ISl JIEMOHCTpPAlMM 3aKOHAa HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAaHUSA Y
JPO30(OUITBD».

IIpakTuyeckas padora «V3ydeHue pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3anmopelictBie reHoruna u cpeabl npu (GopMupoBaHHHM (eHoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHbIE MpPHU3HAKK. BUIbl  HM3MEHYHMBOCTH:
HEHACJICACTBEHHAs U HACJIEACTBEHHASI.

MonudukanronHass U3MEHUYUBOCTb. Ponb cpeabl B (GOpMUpPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIN psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHBOCTH.

['enotunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOMN
W3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHHH I'€HETHYECKOTO pasHOOOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyranonHass W3MEHYMBOCTb. BHIbI MyTanui: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYIUPOBAaHHBIE MYyTallMH. SIIepHbIE M IUTOILIA3MATHYECKHUE MYTAIUU.
ComMaruueckre W TMOJOBbIe MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTalnuil. MyTareHbl M HX
BIIMSIHMUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Ipolecca. 3aKOH FOMOJOTHYECKHX
psgoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEJACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POb INULEHEMUUECKUX (PaKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanuu

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

Tabmuupl u cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ U3MEHYHMBOCTH»,  «Meito3»,  «OmnogorBopenue»,  «l eHeTmdyeckue
3a005IeBaHUS YellOBeKay, «Buapl MyTammii.

OOopynoBaHue: >KMBbIE U TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHuE —3aKOHOMEPHOCTEH  MOAM(DUKAIIMOHHOM
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMma HUCCIEJIOBAHHMS TE€HOMa YeJIOBEKa.
MeTonbl M3Y4YeHUS TEHETUKH YENIOBEKAa: MeHealorHuecKuii, OJU3HEIOBBIN, [IUTOTCHETUYECKUA,
MOMYJISIHUOHHO-CTATUCTUYECKUH, MOJIEKYISIpHO-TeHeTHYeCKuid. COBPEMEHHOE ONpeIeSICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHciIe ¢ momolubto [TI[P-
ananmza. Hacnencrennsie 3a001eBaHus YelioBeKa. [ €HHBIE 1 XPOMOCOMHBIEC OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU T'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-reHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IoHATHE «T€HETHUECKOro rpy3a». DTUYECKUE aClEKThI
WCCJICIOBAHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JleMoHCTpaLuu

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToabpl M3Y4YCHHs] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a00JIeBaHUS YEIOBEKAY.

IpakTnyeckasi padbora «CocTaBiICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekunusi OpraHu3MoB

JlomecTukanuus U cenekius. 3apoXkAeHUE CeleKUuU U JomecTtukanuu. Yuenue H. .
BapunoBa o LleHTpax mpoucxoIeHus 1 MHOT0oOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoa KUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HAcieACTBEHHOM m3meHuuBoctr H. M. BaBuiioBa, ero 3Hauenue st
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIcKkyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaIbHBIM.
Otanbl KOMOWHAIIMOHHON ceneKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IIOMOIIBIO OIICHKU (DEHOTHITA TOTOMCTBA U OTOOP IO TEHOTHUITY C TIOMOIIIBIO aHAJIN3a
JHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanoHHbIl U
XUMHUYECKHM MyTareHe3 KaK MCTOYHMK MYyTalMid Yy KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHMS © MeETOAoB pekoMOmHaHTHBRIX JIHK mms
MIOJIy4EHHS UCXOTHOTO MaTepuaa JUisl CENEKIHH.

[Tonyuenne monumuonnoB. BHyTpuBuAoOBas rTuUOpHAM3anus. bBIM3KOPOICTBEHHOE
CKpellMBaHue, Wi UHOpUIUHT. HepoacTBeHHOE CKpellrBaHue, WM ayTOpUAMHT. [ eTepo3uc u
ero mpuyuHbl. Mcnonp3oBaHue reTepo3nca B cenekiuu. OTmanéHHas rudOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH u
JKUBOTHBIX. «3€1EHAs peGoNoOYUsLY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHH U HX JMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

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

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX pPANIOB B HACIEICTBEHHOWM HM3MEHUYHMBOCTH», «METOIbI CENEKIINN»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHune cOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexH0JIOTUsI M CHHTeTHYeCKasi Onos1orus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHass OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEANE. Mukpoobuosornueckuii cuure3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUS T€HOMOB C LIEJIbIO NTOJIyYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUPOie ONOCUHTETUYECKHUE ITYTH.

Kiterounass umHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PacCTCHUM MU KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comaTtudeckuii smOpuoreHe3. Vcmonbp3oBanue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Flcnonvzosanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK W KIOHMPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHuss U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JloctuxkeHuss U MEpCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTHYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menununckue 6uorexnonoruu. [loctrenomuas mudposas meaununa. ITL[P-nmuarnocTuka.
MeTaboI0MHBIN aHaTTN3, TEHOIEHTPUYECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapreTHass Tepanus paka. 3D-
OvouH)XeHepusi A pa3pabOTKM  (QYHAAMEHTAJIbHBIX OCHOB MEAMLIUHCKUX TEXHOJOTHH,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CoYeTaHWEeM TEXHOJOIMi TPEXMEPHOro OMONPUHTHHIA M
ckaddonauHra s peueHus 3a1a4 NepCcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecrneyeHus: KOMOMHMPOBAHHOW 3allUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsI YeJIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLuu

Tabmuipl u cxembl:  «/crnonb30BaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXXEHEPUs».

JlaGopaTopHas pa6ora «/I3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexXHOIOrNs — BayKHEHIIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
W Hay4Has JnearenpbHocTs Y. JlapBuHa.



JBwkymme cunbl dSBodonuu  BugoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTH
pPasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAsT Ouonorus. 3HaueHUE SBOIOIMOHHON TeopuH B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoHCTpaL Ul

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

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuma >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS NPUCHOCOONICHUH Yy pacTeHHH u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00prOBI 3a cymiecTBOBaHHe», «llopoapl romyoOei», «MnHorooOpasue
KyJIbTYpHBIX (hopM KamycTsl», «[loposbl JOMANIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BuJoB (o Y. JlapBuny)», «Cxema COOTHOIICHHS IBMKYLUIUMX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuUKpO03BOIIOLUSA U eé pe3yJIbTaThl

[Tomymsiuust Kak 3JeMeHTapHas eAuHula 3BoolMU. COBpEeMEHHbIE METOJIbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHenune reHo(oH1a NOMyIIsIliMK KaK
3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus JIx. Xapmau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIUME CHIIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
Kom0OunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBli€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMulLIOUHO020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u cieocmsus. Illposenenue s3¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V30mamus TOMYISIAN:
reorpaduueckas (MIpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO0Op — Hampapistomuil ¢aktop 3Bomonuu. PopMbl eCcTeCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATILHOTO MOBEECHUS )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpPraHU3MOB KakK pe3yJibTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOiaeHuit y opranuzmMoB. Apomopdo3ssl U uanoagantauuu. [Ipumeps! npucrnocodieHui
y OpraHu3MoB: Mopdosnorndyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. BupmooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
W3onsauus — ximroueBoil ¢dakrop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (IPKOJIOTHYECKOE), «MTHOBEHHOE
(monummonan3anus, rudpuanzanus). JJIuTeIbHOCTh SBONIOIMOHHBIX IPOIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOmIOIMOHHON OuoMOrMM B pa3pabOTKe HAay4YHBIX METOJOB COXpaHEHUs
6uropazHooOpazus. MUKPOIBOIIONUSA U KOIBOJIOLMUS MMapa3sUTOB U HMX XO035ieB. MexXaHU3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpaL UK

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAS U3MEHUYHUBOCTBY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBmWKymme CHIBI  DBOJIOIUN,



«IKOJOTUYECKasT M3OJIAIMS TOMYJSIUid ceBaHCKo (openn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHUIIBI 1AaypcKoit», «[lomyssiiMoHHbIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBeHHOro otbopay, «Popmbl OOpbOBI 32
CYyILECTBOBAHHEY, «MHIyCcTpHalIbHbII MEJIAHU3M», «KuBble HCKOIIaEMBbIE»,
«IloKpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka »KHUBOTHBIX»,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumoOOpazoBaHMEe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTMUYECKOe BMJI000pa3oBaHMe BHMJOB CHHUL, «[lomuruionasl pactenuii», «KamycTHo-
peneyHbI THOPHIY.

Ob6opynoBanue: repdapuy pacTeHH, KOJUICKIIMM HACEKOMBIX, dydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesia NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabopaTopHasi paGora «BpIsiBiIeHNE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MaKpolsBoitoLMU. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue odmacti 3emiau. BUIbI-90HIEMUKN U PETUKTHI.

DOMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS HBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbsl U aTaBU3Mbl. MoneKyIsspHO-
FEeHETUYEeCKHne, OWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["'omonornynsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallM1 U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBuWjia)  dSBONMOUMHU. [lpunyun  cmeHvl  PYHKYUU.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoOHCTpaLuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl U cxembl: «PUIOreHETUYECKUH Psi/l JTOIAan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHble TaOpOTHUKMY, «buoreorpaduueckue
30HBI 3emuny», «Jpeiid koHTUHEHTOB», «Pemukthl», «HavanbHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTUYHBIE  OpraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI uelOBEKa W IIUMIaH3e», «lIaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIIOLIUN.

O6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSKU HCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [IpoucxosxkaeHue u pa3BuTHe )KM3HU HA 3emJie

HayuHnble rumoTessl MpPOMCXOXKJEHUS >XU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPENCTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepxkeHue onbitaMu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKO# HBomroIMK. [InaneTapHas (reosorundeckasi) 3BOJIOHS.
XuMu4eckasi dBONONHMS. AOHUOTEHHBI CHHTE3 OPraHWYEeCKHX BEIIECTB W3 HEOPTraHUYECKHX.
Omeir C. Mumiepa u . HOpu. OOpa3zoBanue mnonumepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnn u Meroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasE U aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnabie 3tanel oprannyeckoil 3Bostounu. [[osiBIEHHE U 3BOJIIOUMS MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emisie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  I'PYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tanbl HBOJIONMU BhICIIUX pacTeHud. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IporncxoxieHre HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIe. DBOIIOIUS TO3BOHOYHBIX. [IponcxoxacHne aMmpuOuil M penTHIni.
[TpoucxoxaeHne MIICKONMHUTAIUX H NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie 10 3paM U MEepUoaM: apXei, MpoTepo30H, Naneo301, Me3030H,
KaifHo30M. OOmias XapakTepHCTHKa KIUMaTra W TeOoJOrMYecKux mpoueccoB. llosBrnenne wu
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsl.

MaccoBble BbIMUpPAHUS — HKOJIOTHYECKHE KPHU3HMCHI Mponuioro. IIpuyumHbl U ciencTBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTMUECKUN Kpu3Hc, ero ocodeHHocTu. [Tpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHas cucTemMa opraHudeckoro mupa. [IpuHIUIBI KIaccuPHUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTraHU3MOB.

JleMoOHCTpaL U

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. [lacrep, 1. . Meunukos, A. U. Onapun, k.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
camo3apoxxeHus: xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «OTansl HeopraHMuecKon
sBoIOLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanbl OpraHUYECKOM 3BOIIOLUNY,
«Cxema o0Opa3zoBaHUs JYKapuOT MyTéM cuUMOMoreHe3a», «CuctemMa 3KHUBOW MPUPOJIBIY,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PuUHHOPUTBH), «OTHOKIETOUYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0no0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHUPAy,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeunononoctueie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «IIpecMbikarontuecs», «[Ituisy,
«Muekonuraronue», «Pa3BuTMe IKM3HM B apXeWCcKou odpe», «Pa3BuTme IKHM3HHM B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KallHO30MCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN Ppa3IUYHBIX OTJENOB, KOJJICKIIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JEe3HBIX
MCKOIIAEMBIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHass padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass pabora «lI3yueHne u onucaHue HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pPa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3paensl 1 3agaun aHTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHoBJIEHHE NPEJCTABICHUN O MPOUCXOKIECHUU YeloBeKa. Penuruo3Heie BO33peHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUeCKOE€ IOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosioruyecKkue, (HU3HO0IOro-OMOXUMHUYECKHe, MoBeAeHuYecKkne. OTIHuYMs 4YelnoBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymue  cuibl  (QakTophl) — aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHBIC.
CootHorieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaJuM aHTpoIoreHesa. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IIPOKOHCYJIbI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U 0. ABCTPaIONUTEKN —
JBYHOTHE NpEeAKu HroAc. YenoBek yMmenslid, NepBble M3TOTOBIEHHUS OpyIui Tpyaa. Yemosek
IPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Jtojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001K TPeIOK HeaHAePTaTBLCKOT0 YEJIOBEKA U YeIOBEKa pa3yMHOTr0. UenoBeK HeaH1epTalbCKUM
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMu A¢puku. [Taneorenernka u najaeoreHOMUKA.

OBOJIIOLIMS COBPEMEHHOI0 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJALUSAX YeEIOBEKa.
MyrtanunonHsli npouecc u nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apeii¢ T'€HOB, MUTpalys 1
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime packl: eBponeouaHas (eBpasuiickas),
aBCTpaNIO-HETPOHIHAS (PKBaTOpHAlIbHAS), MOHTOJIOMIHASA (a3MaTCKO-aMepHKaHCcKas). Bpems u
NyTH paccelieHuss 4YesloBeKka 1o IulaHere. EauHCcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyKatomien cpensl. Biausuue reorpaduyeckoit cpeabl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurinHapaple MeTolbl B (u3nWdeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIOIMOHHAS ~ AHTPOIOJIOTHST M TaJICOAHTPOIOJNOTHSl  YEJIOBEYECKUX  MOMYJISALHUM.
buocounaneHple  ucCCleNOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTMYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaL U1



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

Tabmumet uw  cxembl: «MeETOABI  aHTPOMONIOTUMY, «[ OJOBHOW MO3T 4YelOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKEJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOrEHe3a», «JBOJIOLIUOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymenslity, «HenoBek NpAMoXoaamuin», «JleHuCOBCKHI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn denoBekay», «IOTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHOW KyJIBTYphl IIPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYCCKUMU W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpaduu HaXOJAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4eslOBEKa M uepena LIMMIaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEIOBEKA.

Jladoparopnasi pabGora «M3yueHHe OCOOCHHOCTEH CTPOCHHS CKelleTa 4YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHSIX OPraHu3MOB H
HAJOPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKojorun B Tpyaax A. ['ymOonpara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMHM C APYTHMHU HayKaMH.

Mertonbl skosoruu. [loneBble HaOmONEHUS. DKCIIEPUMEHTH B 3KOJIOTUU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJI00AIbHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YEJNOBEKA. JKOJIOIMYECKOE€ MHPOBO33PEHHE Kak
OCHOBa CBs3€H uyesoBeyecTBa C MNpuUpofoid. POpMHUPOBAHUE 3KOJOTMYECKOW KYIbTYpPHl HU
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaLuu

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

Tabmunpe!l u cxembl: «Paznensl skoigorun», «Metoasl 3kojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBaHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonorudyeckrue (aKTopbl U 3aKOHOMEpHOCTM MX JeictBus. Knaccudukanus
DKOJIOTMYECKUX  (akTOpoB:  abMOTHYECKHEe, OuOoTHYEecKue, aHTponoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Konoruyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojorudeckuil paxrop. JlelicTtBue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PAaCTEHUH U >KUBOTHBIX IIO
OTHOLIEHHUIO K cBeTy. CurHanpHas poisb ceera. doTonepuoausm.

Temmeparypa Kkak 3kojoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TorikntoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxxnocts kak skonoruueckuil gaxrop. [IpucnocobneHuss pacTreHuid K MOAJIEPKaHUIO
BojHOro Oamanca. Kiaccuduxanms pacteHMid 1O OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXKUMA.



Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DH3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHMA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHou ¢opme. KuzneHHBIE (OPMBI
pacTeHuii: nepeBbs, KYCTapHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBI.
JKuznenneie (GOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparmus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3amMOIEUCTBHS  (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HauyeHUE OMOTHYECKUX B3aMMOJCHCTBHMA IS CYIIECTBOBAHUS
OpraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKITFOUCHHUS.

JleMOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « T eMIOKpOBHBIE )KUBOTHBIE», «XOJIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOMTaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOMHOro necay, «llemu muTaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBanue: TepObapuu pacTCHW W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOpOB, TepOapuMl  CBETOJNIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapud ¥ KOJJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTULl W 3Bepel, repOapuu pacTeHHM, OTHOCSIIMUXCA K Trurpodpuram,
KcepopuTam, Me30(puTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYINI, KOJJIEKIIUH IKHUBOTHBIX,
OoOHUTaIOIUX B pa3HbIX Cpeiax, repOapuu U KOJUIEKLIMU PacTeHUH M KMBOTHBIX, 00Jala0IINX
yepTaMu TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Trepbapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUH KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKHAX B3aMMO/ICHCTBHSIX.

JlaGopaTopHas pa6ora «BrlsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnas padora «BblsiBiIeHHEe NPUCIOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIEpPaTypPhI».

JladbopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 pPa3HBIX MeECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsiuu. [lomyssimust kak Ouojornueckasl cucreMa.
Pons HeomgHOpomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHpPOBAHNHU MPOCTPAHCTBEHHOM CTPYKTYpHI MOy sAuil. OCHOBHBIE IOKA3aTeH MOMYJISALUY:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckast CTpykTypa momymimsanud. OIleHKa YHCICHHOCTH TOmyssiud. J{nHamuka
HOMyJSAUK U e€ perymauus. buotnueckuii noreHmMan nonyasuuu. MoenupoBaHue JMHAMUKU
nonynsiuu. KpuBble pocTa ducieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YUCIIEHHOCTU TMOMYNSLMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
Oxonorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKojMOrMUecKoi Huime BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loteHnuansHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsuuil. Apeansl BUIOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE HKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjgornueckue HWHBa3UU
YyKEpPOJHBIX BUJOB.

JleMoOHCTpaL U

IToprper: Ix. WM. XaTunHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTepUCTHUKU nonyasuuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasuun», «Bo3pacTHple nupamuipl nHomymsuuu», «CKOpPOCTbh 3aceieHus
MOBEPXHOCTU 3EMJIM pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonmornueckord Humm J[x. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCEECHUIOY.

Tema 9. Jxos10rus cood1ECTB. IKOJOTHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANIbHBIE OJIOKU
OpPraHU3MOB B IKOCHUCTEME: IMPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduyeckne ypoBHH.
Tpoduueckue nenm u cetu. Abnorndyeckue OIOKK dSKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB U MOTOK 3HEPTUU B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTeNHN YKOCUCTEMBI. buomacca u npogayKius. DKOJIOrH4eCKrue MUpaMuibl
yucesl, OnomMacchl ¥ SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U UX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOoe cooOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIE 3KOCUCTEMBL. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CMvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢uopa u ¢dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHU3MOB B
skocucteMax. Porb kackadnoeo sghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMYMBOCTh OPraHU3MOB, TOMYJISLUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPONOTEHHBIX BO3JCUCTBUML.

Mexanuzmvl  6o30eticmeusi  3a2ps3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTOoI0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCHUCTEM.



JeMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectTB B 23kocucteMey», «llenu mnuTaHus (macTOUIHAs, JETPUTHAS)»,
«DKOJIOTHYECKas MMHpaMUIa YUCeT», « IKOJIOTHUECKas mupamMuia OnomMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonotay, «llepBuuynas cykueccusi», «BoccraHoBieHue
Jeca mocliie Mmoxapa», «IKocUcTeMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

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

IIpakTuyeckasi padora «l3yyeHue u onrcanne ypo0IKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKUX TTOYBCHHBIX YWICHHCTOHOTHX B
pa3HbIX IKOCUCTEMAX ).

IKCKypeusi «IKCKypCcHs B THIWYHBIN OMoreorneHo3 (B ayopaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII YT, 03€p0, O0I0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmeruianerapuas 00oj04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue mpencrasienuii o buocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymiecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OHoreoXMMHYECKHe HUKIBI (Yriiepo/a, a3ota). PUTMuUUHOCTS siBiieHu# B 6uocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIECa, CTENHU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECA,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIH.

Ctpyktypa ¥ (QYHKIHUS SJKHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIHala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLuu

[optpetsi: B. 1. Bepnazackuii, 3. 3rocc.

Tabmunel u cxemsl: «I['eocheps 3emnny, «KpyroBopot azota B mpupoje», «KpyroBopor
yriepojia B npupoje», «Kpyrosopot kucnopoaa B npupozae», «KpyroBopoT BoAbl B IPUPOJIE»,
«OcHoBHBIE OuOMBI cymmny, «Kimumarnueckue mosica 3emum», «Tynapaw, «Taiiray,
«CMmemannbii  secy, «lllupokonmucTBennbii secy, «Ctenb», «CaBanHHay, «llycTbiHmY,
«Tponmyeckuii necy.

O6opynoBanue: repOapuu pacCTeHU pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTtBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHUE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne noussl. OXxpaHa IOYBEHHBIX peCcypcoB. MI3MeHeHune knumara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npuponnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YENIOBEUECTBA U MPHUPOAbL. ParronanbHOe
NPUPOJONIONB30BAHUE M COXpaHeHHe Oumojorumueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BepOsITHbIE TIOCIIE/ICTBHUS.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue 00CMyn K UHGOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocooo8 Hopbovl ¢ OUONOBPENCOECHUAMU.
Pexoncmpyxkyusa mopckux u HazemHuvix 5KOCUCmeM.

JleMoHCTpaL U

Tabmumpl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue TUApPOCcPepbI»,
«3arpszHenne mouBbl», «[lapHuxoBbiii  3ddekT», «Ocobo oxpaHseMble NPUPOAHbBIE
TEePPUTOPUNY, «MOJEIHN YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHus: TMUYHOCTHEIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JMYHOCTHBIX Pe3y/lbTaTOB OCBOCHUS MPOTrpamMMbl MO OUOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIOTHH, yeleHanpaeieHnoe pazeéumue BHYTPEHHUX
yOeXAeHHUI JTMYHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYaIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JEATCNBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yYCTAaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO  OOpa3OBaHWsSI, Haluuue NPABOCO3HAHUS  DKOJIOTHYCCKOH  KYJIbTYPBI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM W BOCIHUTATEIBHON JEATEIHPHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYESCKHUMH M JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, PA3BUTHUsI BHYTPEHHEH MO3UIIMH JIMYHOCTH, MATPUOTH3MA U
YBOXCHHSI K 3aKOHY W IPABOIOPSIIKY, YEJIOBEKY TPyJa W CTApPIIEMY IOKOJEHUIO, B3aMMHOTO
YBOXKCHHS, OCPEe)KHOTO  OTHOIICHUS K  KyJAbTYpHOMY  HACICOUI0O W TPAJUIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIn4HOCTHBIE pe3ylbTaThl OCBOCHHS Y4eOHOro npeamera «buonorus» MOMKHBI OTpaaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIMi, TO3UTHBHBIX BHYTPCHHHUX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIecTBa,
pacuiMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEILHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaaaHcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOYyYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOHMX KOHCTHUTYIIMOHHBIX IpaB H OOS3aHHOCTEH, yBaXCHHWE 3aKOHA U
MIPABOIIOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BBHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOILIEHWIO K SIBICHUSIM
COBPEMEHHOM JKU3HH U OOBSICHSATH €€

YMEHHE YYUTHIBATh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBHS JOJEH ¢ pa3HBIMU YOEKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U COLIMATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHHUS YUCOHBIX,
MO3HABATENBHBIX M HUCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOTO OTHOILIECHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JIEATSIIBHOCTH;



2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKON TPaXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTHXKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCHHCKUX YUYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJ0TUM, TOHUMAaHKS 3HAY€HUsI 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) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMHU HAPOJIOB
Poccum;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

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

MNOHUMaHUE SMOIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIATONOJIYYHS:

MOHMMAaHWE U peann3alys 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHATUN U OTHbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U NICUXHUECKOMY 3/I0POBEBIO;

MOHMMAaHWE IIEHHOCTH TPaBUJ WHAMBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3TOPOBBIO M JKU3HU JTIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS ATKOTOJS,
HapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTb K aKTUBHOM JIEATEITHFHOCTH TEXHOJIOTHIECKON M COIMATILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIUTAHbI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
KU3HHU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITAa IUIAHWPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOIO XapakTepa 3KOJ0rMYECKUX IPo0sIeM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBSI3aHHBIX C pallMOHAIBHBIM IMPHPOJIONONB30BaHIEM (CcOOII0AeHNE
IpaBUJ MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HEIpUATUE JEHCTBHM, NPUHOCAIIMX BpEN OKPYKAIOLIEH NPUPOIHON Cpene,
YMEHHUE TPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUSA MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HUX;

HQJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHHUS, SKOJOTHYECKOW KYJIbTYpbl, OIbITa
JESATEIIbHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpakTHUKE, FOTOBHOCTU K Y4YacTHIO B
HPAaKTUYECKOHN eATeIbHOCTH SKOJIOTMYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOTr0 MO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBOW U UUTATEIBCKOW KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LEJIOCTHOTO NPEACTaBICHUs 00 OKpy KarolleM
MHUpe KaK O €IUHCTBE IpUPOAbI, YelIOBEeKa U OoOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEHN U pelIeHUH NpoOIeM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IOUCKA MyTeH BBIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B IIENAX MOBBILICHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMOil Ipu N3y4eHUU OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJIydyaeMble 3HAHUS Ul aHaluu3a M OOBSCHEHUS SBICHUN
OKpPY’KaIOIIero MUpa M HPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BaTh OMOJIOTUYECKHE 3HAHUS ISl peIIeHUs
npo0JeM B peabHbBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH NeATeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEphIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMHA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTUs» BKIIOYAIOT:
3HaYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIAUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIINIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIEJOBaHKE, HAONIOICHUE, U3MEPEHHUE, DKCICPUMEHT U JIPYTHE); YHHBEpCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYIIATUBHBIC), 00CCIICUNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMAIBHONW KOMITETEHIIMH OOYYarOIInuXCS;
CHOCOOHOCTh o0yJarmuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMNHAPHBIC,
MHUPOBO33PECHUYECCKHE 3HAHHS W YHHBEpCAJbHbIC y4YeOHBIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAJIBHOM MIPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro oO0mero oOpa3oBaHHs Yy
oOygaromerocss Oyayr copMmupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC yUCOHBIC JECHCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCAJIbHbIC YUYeOHBIC [CHCTBUS, PpETYISTUBHBIC YHHBEPCAJIbHbBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS IMPOTPAMMEI CPEIHEro o0IIero o0pa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:

1) 0a3oBbIe JJOrnYecKue JeHCTBHA:

CaMOCTOSITENILHO (POPMYJITMpPOBaTh M aKTYyalU3HPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

UCIIOJIb30BaTh TPU OCBOCHHM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIIICHUS (aHAJM3a,
CHHTE3a, CpaBHCHHS, KJIACCU(PHUKAIMKU, OOOOINEHHS), PACKPBIBATh CMBICIT OHOJIOTHYECKHX
MOHSTHI (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU OHITUSIMH);

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yJIbTAaThl JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

HCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObsACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B W3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYMM PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh TUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pPAa0OTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 0a30BBIe HCCJIEA0BATEIbCKHE NeHCTBHUA:



BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHust npoodsieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pellIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAMU, TPEOOPa30BaHUI0 U NMPUMEHEHUIO B YU4EOHBIX CHUTYaIUsX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHATUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BATEIbHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
rUnore3y e€ pelieHusl, HaxOAUTh AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPXKIACHUM,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHWIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpEUIEHMs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIM MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJbHYI0O U  IPAKTUYECKYl0  oOsiactu
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0OJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHbBIE PEILICHMUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(OpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpOBaThb HH(GOPMALMIO PA3JIMYHBIX BHUJIOB U (GopM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3jHyHbIE METOABI TpPU TOHCKE U OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUsI YIeOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BaHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (GOpMYy NpeACTaBiIeHUs OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKH U JIPYTO€);

WCIIOJIb30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTHYeCKHe 3HAKW U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEoOpa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATJISIIHOCTH;

BJIa/IeTh HABbIKAMHU pACMO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aeHne YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH AeHCTBUSIMH:

1) o01enue:

OCYIIECTBIISAITh KOMMYHHUKAIIMN BO BCEX cdepax >KM3HU, aKTUBHO y4acTBOBaTh B JHAlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoOil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh
CY)KICHHS OTHOCUTENIbHO BBIMIOJHEHHsI MpeiaraeMol 3aJadd, YYUTHIBATH HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa WA JUCKYCCUN);



pacro3HaBaTh HEBEpOAJbHBIE CpPEICTBA OOIICHUS, MOHUMATh 3HAUYCHHUE COIMATBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTHU I1E€PETOBOPHI;

BIIQJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUS, NMOHHMMAaTh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOU dopme
(bopMyITUPOBATH CBOM BO3PAXKCHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAas IesATeJbHOCTh:

MOHMMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOW paOOTHI TpU
peleHn OMOIOTUYECKOH MPOoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
dhopM B3aUMOJICHCTBUSI IPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTCH KaXKIOr'0 YjeHA KOJIJICKTHBA;

MPUHUMATh LETU COBMECTHOM JESTENIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHON pabOThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXKJIOI0 yYaCTHHUKA KOMaHJbl B OOIIUI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WJEH C IO3UIMU HOBHU3HbBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMYHBIX CHUTYaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU JACHCTBHAMM:

1) camoopranuzanmus:

UCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS IS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIIUsX;

BBIOMpaTh Ha OCHOBE OMOJOTMYECKHUX 3HAHHI IEIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JEHUCTBUSIX M TOCTYIKAaX IO OTHOLICHHUIO K >KMBOM NPUPOJAE, CBOEMY 3IO0POBBIO U 310POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOpPMyTUpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30oBaTEeNbHON MAEATEeIHHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHUs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaThH POPMHUPOBAHUIO M TIPOSBICHUIO IITMPOKOM IPYAUILIUU B Pa3HBIX 00IaCTSIX
3HAHWA, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YNIbTATOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI pedIeKCHH
JUISL OLICHKU CUTYal[H, BIOOpa BEPHOT'O PELICHMUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ce0s1 M APYrUX:
NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;
IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OLIMOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro 4eIOBEKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS COJAEpKaHHMs yueOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MPOoPUIbHOTO 00YYeHHST 00yUYarOmUXCs
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKHue s OMONOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEHMIO, HMHTEpPHPETALMd U IpeoOpa3oBaHMIO 3HAHUM, BUIbI
NeSTEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUH M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3ynpTaTsl IPEACTABICHbI 110 T0JaM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIi OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB IPHUPOABI U
peteHnn mpodIieM paroHATEHOTO TPUPOAONOIB30BAHMUS, O BKJIA/IE POCCUUCKUX U 3apYOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBOIOJAraroline
OMOJOTHYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpeTryJIsILMsl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kiaetoynas Tteopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl U MPOUCXOXKIACHUS KYJIbTYPHBIX PAaCTeHMi), 3aKOHBI (€AMHO00pa3us MOTOMKOB
NEPBOro MOKOJIEHUS, pacIIeIJIeHHs], YUCTOTHl raMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HacileACTBeHHOM wu3aMeHumBocth H. M. BaswiioBa), mpuHLIMIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHUH,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIIOB MHUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Meii03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOODA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKAaHEH M UX QYHKUUSIMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHMi, >KUBOTHBIX M YEJOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OPTraHOB M HX
GyHKIMSAME, MEXAY AdTanmaMu OOMEHa BEIIeCTB, dTalmaMH KJIETOYHOTO IHMKIA U KU3HEHHBIX
[UKIJIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeabl OOUTAHUS;

YMEHUE BBISBIIATH OTIUYUTENIBHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33Ja4yH, BBIBIATH MPUYUHHO-CIECICTBEHHBIC CBS3U
MEXYy HCCIEIyeMbIMU OHOJOTHYECKHUMH TIpOIleCCaMd U SIBJICHUSMH, JeJIaTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaToB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThl, COONIOAATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPITh HUX OKCIEPHUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATh MOJYY€HHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIWIUHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJUYHO MPEACTABIATH
MOJTy4YEHHBIEC PE3yJbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh J3TUYECKUE aCHEKThl COBPEMEHHBIX HCCJIEeIOBaHUN B o0nactu
Ouonornu W MenWIUHBI (KJIOHHMPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBICHHOE
WU3MEHEHHE TeHOMa M CO3aHNE TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SHUCTBA, MHUILIEBON
IPOMBIIIICHHOCTH, YIIyOJATh TO3HABAaTENbHBI HMHTEPEC, HAINpPaBICHHBI HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYEeCKOro 00pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOoPecCHOHAIBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHWI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B IMO3HAHUU 3aKOHOB
HOPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAaKkKe B PEIIEHHU BOIPOCOB
palMOHATIFHOTO TPUPOIONONBG30BaHUs, W B (OPMHUPOBAHWUH LEHHOCTHOTO OTHOIICHHUS K
npupose, oOLIECTBY, YEJIOBEKY, O BKJIaJIle POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKMX 3HaHUM, KOTOpas BKIIIOYAET ONpPEJesICHUS U
MOHMMaHHUE CYITHOCTH OCHOBOTIOJATAIOMINX OWOJIIOTUYECKAX TEPMHHOB M TIOHATHHA (BUI,
sKocucTeMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CHUHTETHYEeCKasi Teopusi sBoyouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HampaBJIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHETUYECKOTo paBHOBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacta K. M. bopa), mpasuna (Muaumyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'unGepTa);

yYMEHHUE BIAJETh OCHOBHBIMH METOJaMH HAy4YHOTO I[IO3HAHHUS, HCIOJIb3YEeMbIMH B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEepeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHUS M OLIEHKU aHTPOMNOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, AKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILIEro, MIBMXKYIIEIO U Ppa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOTICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U IIOTOKA YHEPIHH B SKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaThb B3aMMOCBA3M MEXAY IPOLIECCAMHU DSBOJIIOLMM, ABMKYIIUMU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IIPHCTIOCOOIEHHOCTH BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3eH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0Ka3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IUHCTBA YEJIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3us BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0OBEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUUYUHHO-CIIEICTBEHHBIE CBSI3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COOMOIATh MpaBWia IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATh HX HKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1elb UCCIeI0BaHUs, aHAIM3UPOBATh OJIYUECHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKOW paboTe 1Mo OMOJIOTHH, DKOJOTHU U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAay4HbIX OOIIECTB, M NMYOJUYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUUYECKUX KOH(EpEeHIUIX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUHM O IPOUCXOKIACHUM IKU3HHU, YEIOBEKAa U
YeJIOBEYECKUX pac, O MpPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpallleHUsl TI0OATbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHambHON AEATEIbHOCTH B
oOmactd  OWOJOTMM, OSKOJOTMH, TPHPOJIONONIB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AWCTBA, MHILEBON NPOMBIIUIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOJIOTMYEeCKOro o00pa3oBaHUs B OPraHU3ALUAX CpEIHEero
npo¢eCCHOHAIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallieHue S3HEPTUH B 9 |
KJIETKE
7 Hacnencreennas undopmarus u 9 0.5
peanu3anus e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 BuorexHonorusa u cuHTeTHUECKAs OMOJIOTHS 4 0,5
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4
MPEJICTABICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 IIpoucxoxkaeHNE YeTI0BEKA — AHTPOIIOT€HES 10 1
DKOJI0oTUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6
11 YenoBek u OKpyXKaromias cpeia 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne TIpakTHue Jara nudpoBLIe
Tema ypoka KonTposabHubie P op
n/n Bcero CKHe H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI
padoThI pecypcbl
1 JKuBble cucTeMbl U UX CBOWCTBA 1 04.09-08.09
buonorus kak KOMIUIEKCHAsI HayKa U Kak
2 1 04.09-08.09
4acTh COBPEMEHHOT0 00I1IecTBa
3 YpoBHEBast OpraHU3aLUsl KUBBIX CUCTEM 1 04.09-08.09
HcTopust OTKPBITHS U U3YYEHUS KIETKU.
4 pI OTED i 1 11.09-15.09
Knerounas reopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTnueckas padora
«M3y4yeHne MeTo10B KJIIETOYHON OUOJIOTHH
5 I s 1 0.5 11.09-15.09
(xpoMatorpadus, saexTpodopes,
T depeHaIbHOe HEHTPU(YTUPOBaHHUE,
[TLIP)»
6 XUMHUYECKUN COCTAB KIETKU 1 11.09-15.09
MuHepanbHble BeIeCTBa KIETKH, UX
7 P . 1 18.09-22.09
Ouosoruyeckas poiib
Opranuyeckue BenecTBa KIeTKH — OEJIKH.
JlaboparopHas pabota «OOHapykeHue
8 patop P 24 1 0.5 18.09-22.09
O€JIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peakuuii»
CgoiicTBa, K1accupuKanys U QyHKIUNA
9 1 18.09-22.09

OEJIKOB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KJICTKHU —

10 25.09-29.09
YIIIEBOIbI
Oprannyeckue BEIEeCTBa KIETKUH —

11 P B 25.09-29.09
JIUII 1B
Hyxnennossie kucnorsl. JIHK u PHK.
JlaGoparopnas pabota «/ccnenoBanue

12 patop P s 0.5 25.09-29.09
HYKJIEHHOBBIX KHCJIOT, BBIJCJICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOB
Crpoenue u kuuu ATO. ne

13 P bymin Apyr 02.10-06.10
Hykieosuarpudocharsr (HTD)
CexsennpoBanue [JHK. Merozasl

14 P A A 02.10-06.10
F€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 Metoap! CTpyKTypHOU OHOJIOTHI 02.10-06.10

16 Tunel knetok. [Ipokapuorndeckas kierka 09.10-13.10
CtpoeHne 2yKapuOTUUYECKOM KIIETKH.

17 [TpakTuyeckas pabdora «M3ydyeHue cBoicTB 0.5 09.10-13.10
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBIN anmnapar KiIeTKU 09.10-13.10
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.
[TpaxkTrueckas padota «3yuenue

19 P P o 0.5 16.10-20.10
JBUKEHUSI LIUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKax»
[TosryaBTOHOMHBIE OPTaHOUAbI KJIETKH:
MUTOXOHIPHH, ITacTUIEI. JJabopaTopHas

20 nP A patop 0.5 16.10-20.10
pabota «lVccrnenoBanue mia3Monnsa u
JEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIE OpraHOU bl KJIETKH 16.10-20.10

22 Crpoenue u GyHKIUH 1pa 23.20-27.20




23

24

CpaBHUTEJbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsI KJICTOK Pa3InIHbIX
OpPraHU3MOB»

AccuMuISIYS U JUCCUMWIALUSA — JBE
CTOpOHBI MeTaboau3Ma. THrbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHune KaTaIuTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha IpUMepe aMUIIa3bl WK
Karaja3bl)»

0.5

23.10-27.10

23.10-27.10

25

DepMEHTaTUBHBIN XapaKTep peaKklui
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclIemIeHHsl IEPOKCUAa BOJIOPOJa B
PacTUTEIBHBIX U JKUBOTHBIX KIIETKAX»

0.5

06.11-10.11

26
27

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

06.11-10.11

06.11-10.11

28

29

30

31

dorocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe po1ieccoB POTOCHHTE3A U
XEMOCHHTE3a»

AnHaspoOHbIe OpraHu3Mbl. Bunibsl 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS
AspoOHBIE OpraHU3MBI. DTarbl
HHEPreTHUECKOro oOMeHa

0.5

13.11-17.11

13.11-17.11

13.11-17.11

20.11-24.11

32

DHeprusi MeMOpPaHHOTO TPaIUCHTA
npotoHoB. Cunre3 AT®: padota

20.11-24.11




npoToHHON AT®-cuHTa3bI

33 Peakuyu MaTpuyHOTO CUHTE3a 20.11-24.11

34 Tpanckpunuus — marpuynslii cuare3 PHK 27.11-01.12

35 Tpancnsauus u e€ Tarnbl 27.11-01.12

36 KonupoBanue amunokuciot. Posb 27 11.01.12
pubocom B OmocuHTe3e Oenka

37 Opranu3zaiys reHoMa y mpoKapuoT u 04.12-08.12
9YKapuoT

18 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 04.12-08.12
T€HOB Y 9YKapHOT
Bupycbl — BHEKIIETOUHBIE ()OPMBI KUZHU U

39 oOnuratHele napasuThl. [IpakTnueckas 0.5 04.12-08.12
pabota «CoznaHue MOEIN BUPYyCa»

40 Bupycusie 3a60neBa1j1/151 YeJI0BeKa, 11.12.15.12
JKUBOTHBIX, PACTCHUHN

41 HanorexHomnoruu B OMOJIOTHN U MEIULINHE 11.12-15.12

42 JKu3HeHHBIN MK KIETKH 11.12-15.12

43 Marpuunsiii cuares JIHK 18.12-22.12
Xpomocomsl. JlabopaTtopHas pabota

44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5 18.12-22.12
MUKpOIIpenaparax»

45 JleneHne KJISTKM — MHTO3 18.12-22.12
Tunsl kneTok. KapruokuHes U HTUTOKUHES.

46 JlabopaTtopHnas pabora «Habmronenue 0.5 25 12.99.12
MHTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpPETNapaTax)»

47 Perynsiuus »Ku3HEHHOTO LIMKJIA KIIETOK 25.12-29.12




48 OpranusM Kak €IMHOE 11eJI0€ 25.12-29.12
Tkanu pacrenuii. JJaboparopnas pabora

49 P  OOPATOPHALP 0.5 09.01-12.01
«M3yueHue TkaHel pacTeHUI»
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHue TkaHei 0.5 09.01-12.01
KUBOTHBIX)
Opranbl. Cucremsl opranoB. JlaboparopHas

51 pabora «3yueHnne opraHoB IIBETKOBOTO 0.5 09.01-12.01
pacTeHus»

52 Ornopa Tena opraHu3MoB 15.01-19.01

53 JIBuKeHne opraHu3MoB 15.01-19.01

54 [Iutanue oprann3MoB 15.01-19.01
[TuTanme MO3BOHOYHBIX )KUBOTHBIX.

55 22.01-26.01
[TumeBapuTenbHas cUCTEMA YETOBEKa

56 JIpIxaHne opraHu3MoB 22.01-26.01
JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U

57 22.01-26.01
YesoBeKa

58 TpaHcIOpT BEIIECTB Y OPraHU3MOB 29.01-02.02
KpoBeHocHas crcteMa mo3BOHOYHBIX

59 29.01-02.02
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranu3smMos 29.01-02.02

61 3amura y OpraHu3MOoB 05.02-09.02

62 NmMmmyHHas cucTema yenoBeka 05.02-09.02
PazapaxkxuMocTh U perymsius

63 ad pety iy 05.02-09.02
OpPraHu3MOB
['ymopanbHast perymnsiuusi 1 SHAOKpUHHAsS

64 yMOp peryiin HOKP 12.02-16.02

CHCTEMaA )KMBOTHBIX U YCJIOBCKaA




65
66

@DopMBbI pa3MHOKEHHUS OPTaHU3MOB

ITonoBsoe Pa3MHOXKCHUE

12.02-16.02

12.02-16.02

67

68

69

Meiios

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHuUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIpEIapaTax»

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHEC OPraHU3MOB —
OHTOI'CHEC3

0.5

19.02-22.02

19.02-22.02

19.02-22.02

70

3akajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

26.02-01.03

71

72

73

74

Poct Pa3BUTHUC KUBOTHLIX.
JlabopaTtopHnas pabota «BrlisiBieHHE
MPU3HAKOB CXOJCTBA 3apOIbIIIICH
IIO3BOHOYHBIX KUBOTHBIX»

PasMHOXkeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTECHUII»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUS
TEHETUKU KaK HayK1

OcCHOBHBIE IOHATHS U CUMBOJIbI T€HETHUKH.

JlaGoparopHas pabota «J{pozoduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI»

0.5

0.5

0.5

26.02-01.03

26.02-01.03

04.03-07.03

04.03-07.03

75

3aKOHOMEPHOCTH HaCJIEA0BaHUS
MpU3HAKOB. MOHOTHOpHIHOE
ckpeuuBanue. [Ipaktuaeckas pabora
"H3yueHue pe3yabTaToB MOHOTHOPUIHOTO
CKpeLIMBaHuA y Apo30(uinr"

0.5

04.03-07.03




I_II/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1 11.03-15.03
CKpELIUBaHUS
AHamm3u ee ckpemnuBanue. Hemomxoe
77 PYIOTISC CRPEtt 1 11.03-15.03
JIOMUHUPOBaHUE
JuruOpuHoe cKkpeniuBaHue.
IIpaxTuueckas padora «3yuenne
78 P P i 1 0.5 11.03-15.03
pe3yNbTaTOB TUTHOPUAHOTO CKPEIUBAHUS
y Ip030(HUITBI»
HATOJIOTHYECKHE OCHOBBI TUTHOPHUIHOTO
79 1 a PHA 1 18.03-22.03
CKpEILIUBaHUS
80 CueryieHHOE HaclieIoBaHUE MTPU3HAKOB 1 18.03-22.03
81 XpoMOCOMHas TEOpHs HACTIEICTBEHHOCTH 1 18.03-22.03
82 I'eneTnka momna 1 01.04-05.04
83 I'eHOTHI KakK 1LIENOCTHasA CUCTEMA 1 01.04-05.04
I'eneTnmuecKkii KOHTPOJIb PA3BUTHS
84 . p p 1 01.04-05.04
pacTeHui, ’KUBOTHBIX U YEJIOBEKA
HN3MmeHunBOCTE NpU3HAKOB. Buabl
85 p A 1 08.04-12.04
W3MEHYUBOCTH
86 MoudukaoHHas “3MEHYUBOCTh 1 08.04-12.04
BapuanuvoHHbI psia U BaprallMOHHAs
KkpuBas. JlaboparopHas padota
«HccmenoBanne 3aKOHOMEPHOCTEH
87 A ) P 1 0.5 08.04-12.04
MOIU(PUKATTHOHHOW U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BAapUALMOHHON KPUBOI»
I'eHoTHIMUECKAsT U3BMEHUYUBOCTD.
88 1 15.04-19.04

KoMOunatuBHast N3MEHYHUBOCTD




&9

90

91

MyTtannonHnast U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtauu y
Tpo30¢huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOM€pHOCTI/I MYTalMOHHOI'O ITpo1mecca.
OIHUTreHEeTHKA M SIIUTCHOMUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBneHue 1 aHajau3 POAOCIOBHON

0.5

0.5

15.04-19.04

15.04-19.04

22.04-26.04

92

93

94

95

MeToapl METUIIMHCKON T€HETUKHT

3HaueHue MeIUIMHCKOI M€ HETUKU B
PEIOTBPAIIICHUH U JICUCHHUH TeHETHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yueHue copToB
KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KUBOTHBIX»

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabota «3yueHne MmeTonoB
CEJICKLIUH PACTCHUN»

0.5

0.5

22.04-26.04

22.04-26.04

02.05-08.05

02.05-08.05

96

JlocTr>KeHus CeIeKIMN PaCTeHUN 1
*UBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHUI»

02.05-08.05

97

98

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYpPCOB

buoTtexHonorus kak Hayka v OTpacib
npousBocTBa. [IpakTnyeckas padora
«M3y4yeHne 00bEKTOB OMOTEXHOIOTHUI

0.5

13.05-17.05

13.05-17.05

99

OcHoBHbIE HaNpaBIEHUS CHHTETUYECKOU

13.05-17.05




ounoJsoruu

100 XpOMOCOMHAs M TeHHAasA UH)KEHEPUS 1 20.05-24.05
101 MeaunuHcKue OMOTEXHOJIOTHU 1 20.05-24.05
102 PeszepBHbiii ypok. [ToBTOpeHue, ) | 50.05-24.05
0000111eHHEe, CUCTEMATH3allA 3HAHUH
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O 102 13.5

[NPOT'PAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka Konrpoabnsie IIpakruuec A dp
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI KHe padoThl
pecypchl
1 OpodononHas reopust Y. Jlapsuna 1 04.09-08.09
BHOKYIIIIC CHJIbI OBOJIIOLMH BUAOB 110 Y.
2 A v H A 1 04.09-08.09
HapBuny
Bopr0a 3a cymiecTBoBaHuE, €CTECTBECHHBIN
3 P v . 1 04.09-08.09
Y UCKYCCTBEHHBII 0TOOD
®opMUpOBaHNE CUHTETHYCCKON TCOPHUU
) pMHD p 1 11.09-15.09
ABOJTIOIAN
DTarnsl BOIFOIIMOHHOTO TIpoIiecca:
5 B pott 1 11.09-15.09
MHUKPOIBOJIOLUS U MAKPOIBOIIOIIHS
[Honymsauus — 3neMeHTapHas eIUHUIIA
6 Y P A H 1 11.09-15.09
SBOIIOIUHU
3aKOH TeHETHYECKOTo paBHOBeCHS JIK.
Xapau, B. BaitnOepra. JlaboparopHas
7 PA P paTop 1 0.5 18.09-22.09
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y
0co0el 0JTHOTO BHIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIUN 1 18.09-22.09
Oddext ocHoBarens. Ipdext
9 b bd 1 18.09-22.09
OYTBIJIOYHOTO TOPJIBIIIKA
Murpanun. U305 MonyJIsSuin:
10 patt " YA 1 25.09-29.09
reorpaduyeckas, OnonornuecKas
EctectBenHbI 0TOOpP — HanpaBIISIOLINI
1 P PABIo 1 25.09-29.09

(hakTOp PBOIOITUHN




12

13

14

15

16

[TonoBoii oTO60Op

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yNbTaT MUKPOIBOIIOIMH.
JlaGopaTopHas paborta «3ydueHue
apoMop(h030B U UIM0AAANITAIUN Y
pacTEHUN U KUBOTHBIX»

[Ipumeps! npucnocodIeHU Y OpraHu3MoB:

MopdoJioruueckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
JlabGopaTopHas padota «IIpucnocobenus
OpPraHU3MOB M UX OTHOCHTEIbHAS
11e1eco00pa3HOCThY

Bun, ero kputepuu u CTpyKTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
10 MOP(OJOTUIECKOMY KPUTEPHIO»

Crpykrypa BUIA

0.5

0.5

0.5

25.09-29.09

02.10-06.10

02.10-06.10

02.10-06.10

09.10-13.10

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOIUH

CBs3b MUKPO3BOJIFOIHUU U STTUAEMHUOJIOTUN

09.10-13.10

09.10-13.10

19

Makpossosntouus. [TaneonTonornueckue
METO/bl U3YUYEHUS IBOJIOLIUN

16.10-20.10

20

21

buoreorpaduueckre MeTOIbI H3yUCHUS
3BOJIIOLIMU

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
Mopdonoruueckre METoIbl U3yIeHHS
DBOJTIOIUHN

16.10-20.10

16.10-20.10

22

MounekyIapHO-T€eHEeTUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHUECKUe

23.20-27.20




MCTOABI U3YYCHHS 3BOJIIOIIUN

23 OO61re 3aKOHOMEPHOCTH BOJIOLUH 23.10-27.10
AnantuBHag paauanus. HepaBHOMEpHOCTD

24 A pajmal p p 23.10-27.10
TEMIIOB 3BOJIIOIINHA
HayuHble THIOTE3bI IPOUCX 0K ICHUS

25 i p a 06.11-10.11
’KU3HU Ha 3eMiie

OHAy4YHBIE IPEICTABICHUS O 3aPOXKICHUHU

26 A yi peAl POHA 06.11-10.11
KU3HA
OcCHOBHBIE 3TaIbl HEOPTAaHUYECKON

27 06.11-10.11
JBOJIOLUU

28 ['unoTre3sl 3apoKICHUS KUZHU 13.11-17.11
Ucropus 3emiin 1 MeTOABI €€ N3yUYEHUSI.
JIaGoparopHas padora «3yueHue u

29 PaTOpHest p i 0.5 13.11-17.11
ONMMCAaHUE UCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpraHUu3MOB»
HauanbHele 3Tars! opraHn4eckon

30 13.11-17.11
SBOJIOIUHU

31 DBOMIOIUS DYKapUOT 20.11-24.11
OCHOBHBIE ATAIIbI YBOJIIOUHT

actaTelnbHoro mupa. Ilpaktuueckas

32 P pa- 1P g 0.5 20.11-24.11
pabota «3ydyenne ocoOeHHOCTEH
CTPOCHHUSI PACTEHUN Pa3HBIX OTIEIOBY
OCHOBHBIE ATAIIbI BOJIIOLUH )KUBOTHOT'O

33 20.11-24.11
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckas

34 pabora «3yueHue ocobeHHOCTEH 0.5 27.11-01.12

CTPOCHUS MO3BOHOYHBIX Y KXUBOTHBIX»




PazBuTune xu3Hu Ha 3emMJie 110 Hpam U

35 27.11-01.12
nepuojam
MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE

36 27.11-01.12
KPHU3HCHI MPOILIOTO
CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, Er0

37 04.12-08.12
0COOEHHOCTH
CoBpemeHHas cucTeMa OpraHu4ecKoro

38 04.12-08.12
MPOLIOTO
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI

39 26 04.12-08.12
OpraHHU3MOB

40 AHTPOIOJOTHS — HAayKa O YEJIOBEKE 11.12-15.12
PazBuTue npenacrabienuii o

41 el 11.12-15.12
MIPOUCXOXKACHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5 11.12-15.12
CTPOEHHMSI CKeJIeTa YeJI0BEKa, CBSI3aHHBIX C
MPSIMOXOKJICHUEM»

43 JIBIKYyILHME CUIIBI AaHTPOIIOTEHE3a 18.12-22.12
CooTHo1ieHrne OMOJIOTHYECKUX U

44 18.12-22.12
COLIMAJIbHBIX ()aKTOPOB B AHTPOIIOT€HE3E

45 OCHOBHBIE CTaINHM AHTPOIIOTEHE3A 18.12-22.12

46 [Taneorenerrka u nmajeOreHOMHKA 25.12-29.12

47 DBOJIIOLHS COBPEMEHHOT'O YEJIOBEKA 25.12-29.12
Yenoseueckue pacsl. [IpakTrueckas

48 pabota «M3ydeHrne FKOIOTHUECKUX 0.5 25.12-29.12

ajanTalyil 4YeJIoBeKa




MexaucIuIInHapHbBIC METOIbI

49 1 09.01-12.01
AHTPOIIOJIOTUHI
50 3apoKICHUE U Pa3BUTHE SKOJIOTUHU 1 09.01-12.01
Metonst skonorun. JlabopaTtopHas padora
51 «M3ydeHre MeToI0B IKOJIOTHYECKUX 1 0.5 09.01-12.01
MCCIICIOBAaHMI»
50 3Ha4YeHNe KOJOTHUECKUX 3HAHUH IS | 15.01.19.01
YeJioBeKa
53 Dkosorudeckue HpakTopbl 1 15.01-19.01
Abuotnueckue akropsl. CBeT Kak
54 IKOJIOTHYECKUN (HaKTOP. Ha60paT0pHeum | 0.5 15.01.19.01
pabota «BbIsiBIEHHE PUCTIOCOOTIECHUI
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbGuoTtndeckue daktopsl. TemrepaTypa
KaK 3KOJIOTUYECKHI (paxTop.
55 Jlabopartopnast pabota «BrisiBeHue 1 0.5 22.01-26.01
MIPUCIIOCOOTIEHUH OPTaHU3MOB K BITUSTHHIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak
56 skoJornueckuit pakrop. JlabopaTopHas 1 0.5 52 01.26.01
pabota «AHATOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»
57 Cpensr 06uTaHUsI OPraHU3MOB 1 22.01-26.01
58 buonoruueckue puTMsl 1 29.01-02.02
59 XKuznennble pOpMBI OPraHU3MOB 1 29.01-02.02
60 buotnueckue hakTopsl 1 29.01-02.02
61 3HaueHue OMOTUYECKHUX B3aUMOACHCTBUIA | 05.02-09.02

IAJIg CyHICCTBOBAHUS OPraHU3MOB B CpCIC




oOuTaHus

DKOJIOTHYECKHE XapaKTCPUCTUKHU

62 1 05.02-09.02
HOMYJISALUH
OCHOBHbBIE TIOKA3aTEJIN MOIMYJISIHH:
63 YHUCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U 1 05.02-09.02
MI0JIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH TMOIYJISIIIH:
64 PO’XK1aeMOCTh, IPUPOCT, TEMI POCTA, 1 12.02-16.02
CMEPTHOCTh, MUTPALIUU
65 OKoJsorudeckasi CTpyKkTypa IonyJsuuu 1 12.02-16.02
66 JluHamMuKa NOMyJIsUUU U €€ perysuus 1 12.02-16.02
67 KpuBsie pocta 4ncIeHHOCTH MOMYIISIIIHN. | 19.02-22.02
KpuBsie BEDKHUBaHHS
DKoslornyeckas HUIlA BUJA.
68 JlaGopatopHnas pabora «IIpucnocobnenus 1 0.5 19.02-22.02
CeMsIH PACTEeHHUH K PacCEIEHUIO»
69 Bun kak cucrema nonynsiuit 1 19.02-22.02
70 3aKOHOMEPHOCTH TTOBEJICHHSI 1 MUT DAL | 26.02.01.03
KUBOTHBIX
71 Coo0111ecTBO OpraH3MOB — OUOIICHO3 1 26.02-01.03
72 DKocHuCcTeMa KaK OTKpbITasi CUCTEMA 1 26.02-01.03
7 KpyroBopot BeliecTB U MOTOK SHEPTUU B ! 04.03.07.03
IKOCHUCTEME
74 OcCHOBHBIE TIOKA3aTENIN IKOCUCTEMBI 1 04.03-07.03
75 DKOJOTHYECKHE MUPaMHIbI 1 04.03-07.03
76 V3MeHeHHs coo01IecTB — CYKLIECCHH 1 11.03-15.03
77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 1 11.03-15.03




03€p U peK. IKOCUCTEMBI MOPE U OKEAHOB

HpnponHHe 9KOCHUCTEMBI. IKOCUCTEMBI

78 . 11.03-15.03
TYHJp, JIECOB, CTEIEH, yCThIHb

79 AHTPONIOT€HHBIE YIKOCUCTEMBI 18.03-22.03
Ypboskocucremsl. [IpakTuueckas pabora

80 P P P 0.5 18.03-22.03
«M3ydenue u onucaHue ypo0o3KOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B 18.03-22.03
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

a3HBIX TUIIOB HA CYOOPraHU3MEHHOM,

82 P yoop 01.04-05.04
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCHCTEMHOM YPOBHSX
buocgepa — obuierianerapHast 0601049Ka

83 bep n P 01.04-05.04
3emin

84 VYuenue B. U. Bepnanckoro o ouochepe 01.04-05.04
3aKOHOMEPHOCTH CYLIECTBOBAHMS

85 P T 08.04-12.04
o6uochepsl
KpyroBopotsl BemecTs u

86 PYTOBOp B 08.04-12.04
OMOTEOXUMHYECKUE ITHKITBI
3oHanbHOCTH OHochepsl. OCHOBHBIE

87 08.04-12.04
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps! 15.04-19.04

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI 15.04-19.04

90 BoszeiicTBue uenoBeka Ha 6uochepy 15.04-19.04
AHTPOIIOT€HHOE BO3JEHCTBUE HA

91 22.04-26.04

PaCTUTENbHBIN U KUBOTHBIA MU




92 Oxpana npupoibt 1 22.04-26.04
OCHOBHEBIE IPUHIIUAIIL YCTOUYUBOIO

93 PHHI y 1 22.04-26.04
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
PanmonansHoe MpUpPOAONIOIL30BaHNE U

94 COXpaHEHHE OMOIOTHIECKOTO 1 02.05-08.05
pa3zHooOpa3ust 3eMiaun
O060611eH1Ee 10 TeMe «MHUKPOIBOIIOLUA U

95 . B p H 1 02.05-08.05
e€ pe3yybTaThl»
0O06001ueHue 110 Teme «MaKpOoIBOJIFOLUA U

96 . H p H 1 02.05-08.05
e€ pe3ysIbTaThl»
O060611enre 110 TeMe «IIponcxoxaeHne u

97 B p g 1 13.05-17.05
pa3BHUTHE KU3HU HA 3eMIIe»
O0600mienue o teme «lIponucxoxmaeHue

98 H P A 1 13.05-17.05
YeJIOBEKa — aHTPOITOTEHE3)
O06o011eHne 1o TeMe «IKOJIOT s — HayKa O

99 t e 1 13.05-17.05
B3aMMOOTHOIICHUSX OPTaHU3MOB)
0O0606111eH1E 10 TeMe «Opra"Hu3Msl U cpea

100 m P ped 1 20.05-24.05
oOuTaHus»
O0600m1eHue 110 TeMe «DKOJIOTUI BUAOB U

101 tent A 1 20.05-24.05
TOTTYJISAIH
O6o06muienue no Teme «bruocdepa —

102 = (bep 1 20.05-24.05
riio0agpHas YKOCUCTEMA)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

buonorus. 10 knacc. Yrinyonenusiii ypoBeHb. Yueonuk. Aprop [Tonomapesa 1.H.,
Kopuunosa O.A., Cumonosa JI.B. BEHTAHA-I'PA®, kopniopanus "Poccuiickuii
yueonuk", 2021

buonorus. 11 knacc. Yrinyonenusiii ypoBeHb. Yuebnuk. ABrop: [loHomapesa
N.H., Kopauniosa O.A., Cumonosa JI.B. BEHTAHA-I'PA®, kopniopanuus

"Poccuiickuit yueonuk", 2021

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. buonorus. buonornueckuii cuctemsl u nporeccel. 10 kimacc: yueo. s
oO1ieo0pa3oBar.opranuzaiuii: yriyosieHHsii yposens/ A.B. Tepemos, P.A.
[TerpocoBa. — M.: MueMo3uHa, 2020.

2. buonorus. buonornyeckuit cucteMsl U mporiecchl. 11 kmace: yue6. as
oO1reoOpa3oBat. opraHu3aiuii: yriryosneHHsiii yposens/ A.B. Tepemos, P.A.
ITerpocoBa. — M.: MHeMo3uHa,2021.

3. buonorus. buonoruueckuii cuctemsl U npouecchl. 10 knacc: [Tocodbue ajist cam.
paboTel: yrinyoneHHsiii ypoBenb/ A.B. Tepemos, P.A. IletpocoBa. — M.:
MmuemosuHa, 2020.

4. Jlepuep I'.11.06mas 6uonorus. (10-11 knaccer): [Toaroroska k EI'D.
KonTtponbshbie u camoctositenbabie padboTsl/I". U.Jlepuep. — M.: Dxcemo, 2007. —
288c.

5. Tewnop ., I'pun H., Ctayt V. «buonorus» (B 3-x Tomax), M.: Mup., 2008

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET
NuTepHeT-pecypcesr:

* http://bxweb.h10.ru/article_biol.shtml (3agauu o reneTuke)



* http://www.licey.net/bio/genetics (3a7a4u IO T€HETUKE)

* http://www.nsu.ru/education/biology/devgen/ (OCHOBBI T€HETUKH B PA3BUTH)
* http://www.nsu.ru/education/biology/genetics/ (OCHOBBI TEHETUKHU U Pa3BUTHS)
* http://sbio.info/list.php?c=newsgenet (3aKkOHOMEPHOCTH HACIEIACTBEHHOCTH )
*http://school-collection.edu.ru/catalog/rubr/24c23892-00ct-2fce-fe72
aSccfc02b52c/44741/interface=pupil class=53 subject=29 (MHTepaKkTUBHBIC
3a7a4M 110 OMOJIOTHH U SKOJIOTHH)

* http://www.psychology-online.net/articles/doc-482.html (I'eHeTuka dyenoBeka)
* http://n-t.ru/tp/mr/gbc.htm (I'eneTrka yenoBeka)

* http://www.msu-genetics.ru/ (I'eHeTHKa yeaoBeKa)

* http://humbio.ru/ (I'eneTrka yenoBeka)

LOP u D0P:

1. Enunas komiekius nudpoBeix obpazoBarenbHbix pecypcoB URL:
http://school-collection.edu.ru/catalog/?subject% 5B % 5D=29

2. http://www.e-osnova.ru/ - XKypnan «buonorus. Bee qis yuurens!»

3. http://digital.1september.ru — O0mepoccuiickuii npoekt «Illkomna udposoro
BEKay.

4. http://school-collection.edu.ru - Komiekius iudpoBeix 00pa3oBaTeIbHbIX
pecypcoB.

5. http://www.electroniclibrary21.ru - Dnektponnas 6ubimoreka 21 Beka.

6. http://www.ege.edu.ru - Odunmansueiii uHGOpPMaIIMOHHBIN TTopTan EI'D.

7. http://www.zavuch.ru - CaliT i yuurtesneu.

8. http://ecosystema.ru - IKOJIOTUUECKUN LIEHTP «IKOCUCTEMAY.

9. http://letopisi.org - JIeronucu.

10. http://nsportal.ru - CornpanbHasi ceTh pAOOTHUKOB 00pa30BaHMUS.

11. http://proshkolu.ru — becrnaTHbIi IIKOIBHBIN TOPTAJL.
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