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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yueObnomy npeamery "buonorusa” (nanee - 6uoNOTHs) HA YpOBHE CpEeAHETO 00IIero 00pa3oBaHUs
pa3paboTana Ha ocHOBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 obpa3oannu B Poccuiickoit deneparumny,
OI'OC COO, Konnenuun mpemnogaBanus yd4eOHOro npeamMeTa «bronorus» 1 0OCHOBHBIX TONOXKEHHH (eepanbHOMl
paboueil mporpaMMbl BOCIIUTAHUSL.

YueOusrii mpeameT «buonorusy yrimyonénnoro ypoBHs u3ydernus (10—11 xiraccer) sSBIseTCS OHUM U3
KOMIIOHEHTOB MpeAMETHOM 0bnactn «EcTtecTBeHHO-HayuHbIe peameThy. CornacHo nonoxenusm ®I'OC COO
po(uIbHBIE YIeOHBIE TPEAMETHI, H3yJdaeMble Ha yIIIyOJIE€HHOM YPOBHE, SBISIFOTCS crtocoooM nuddepermnmanm o0ydeHns
Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus U MPU3BAHBI 00ECTIEYUTH MPEEMCTBEHHOCTD MEX Ty OCHOBHBIM OOIITHIM,
CpeAHUM OOILINM, CPEIHUM MPOGECCHOHANBHBIM U BEICIIMM 00pa3oBaHueM. B To jxe BpeMst KayKABIH U3 3TUX y4eOHBIX
MPEeIMETOB JOJDKEH OBbITh OPUEHTUPOBAH Ha MIPUOPUTETHOE pEIICHHE 00pa30BaTENbHBIX, BOCIIUTATELHBIX U PA3BUBAIOIINX
3a7a4, CBA3aHHBIX ¢ MPO(dOpUEHTAMEH 00yJalOKXCsa U CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOH 001acTi Hay4HOTrO
3HaHUsI, CBSI3aHHOTO ¢ OMOJIOTHEH, MEAUITUHOM, IKOJIOTHEeH, ICUXOJI0THeH, CHIOPTOM WJIM BOGHHBIM JIEJIOM.

[Iporpamma mo yuebHomy npenmery "buonorus" qaét npeacTaBieHUe O LEIH U 3a[a4aX U3y4eHHs] y9eOHOTO
npenmera «buosnorus» Ha yriayOaEéHHOM ypOBHE, ONpeAessieT 00s3aTeIbHOe (MHBAPUAHTHOE) IPEAMETHOE COJepKaHue,
€ro CTPYKTYPUpPOBAHME 110 pa3zesiaM U TeMaM, PaclpeieIeHue Mo KiaccaM, peKOMEHIYET [10CIIeI0BATEIbHOCTh U3yUEHHS
yueOHOT0 MaTepHana ¢ y1€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JTOTMKH y4eOHOTO Ipoliecca, BO3PacTHBIX
ocoOeHHOCTEH 00y4aromuxcs. B mporpamme o 61oaoruy peajn3oBaH NPUHIIMII IPEEMCTBEHHOCTH C U3yUCHHUEM
OWMOIOTHH HA YPOBHE OCHOBHOTO 00IIeT0o 00pa3oBaHus, OJIarogaps 4eMy mpocMaTpHUBaETCs HAlIPaBIEHHOCT Ha
nocjeaytomiee pa3BUTHEe OMOIOTHIECKUX 3HAHUH, OPUEHTUPOBAHHBIX HA (JOPMUPOBAHKE €CTECTBEHHO-HAYYHOT'O
MHUPOBO33PEHHS, IKOJIOTUIECKOTO MBIIIICHHUS, PEJICTABIICHUH O 3JI0pOBOM 00pase U3HH, Ha BOCIIUTaHUE OEPEKHOTO
OTHOUICHUS K OKpY>Karollel NpupoIHOH cpene. B mporpaMme no 610n0ruy Takke NoKa3aHbl BO3SMOXKXHOCTU Y4€OHOTO
npenmera «buonorus» B peanuzanun tTpedoBannii @I'OC COO k mmaHupyeMbIM JTHYHOCTHBIM, METANPEAMETHBIM U
MpeIMETHBIM pe3yibTaTtaM 00y4deHus 1 B GOpMUPOBaHNH OCHOBHBIX BHJIOB yUeOHO-TIO3HABATEILHOM JIEATEIBHOCTH
00yJaIoIINXCs IO OCBOSHHUIO COAECPKaHUS OMOJIOTHIECKOTO 00pa30BaHsI HA YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

YueOHsrii mpeameT «buonorusy Ha ypoBHE CpeHET0 00IIET0 00pa3oBaHUs 3aBepIIaeT OMOIOTHIECKOEe
o0pa3oBaHKe B IIKOJIC U OPUEHTHPOBAH Ha pacIIUpeHre U yriryOIeHrne 3HaHUH 00yJaroImunXcs 0 )KUBOW MPUPOJIE, OCHOBAX
MOJIEKYJISIPHON ¥ KIIETOUHOW OMOJIOTHH, SMOPHOJIOTUN U OMOJIOTHH PAa3BUTHS, TCHETHKH, CETICKIMH, OMOTEXHOJIOTHH,
SBOJIIOLIMOHHOTO YYCHHS U SKOJIOTHH.

Uzyuenne yueOHOTO ipemeTa «bronorus» Ha yriyOlIeHHOM YpOBHE OPHEHTUPOBAHO HA TMTOATOTOBKY
00yYaroIuXxcs K MocieIyoneMy MoJy4eHHI0 ONOIOTHYECKOro 00pa30BaHus B By3aX M OPraHU3aIUSIX CPETHETO
npodeccuoHanbHOro 0opazoBanusi. OCHOBY €ro coepKaHHs COCTABISIET CUCTeMa OMOJIOTMYEeCKUX 3HAHHUM, TOJTyYEHHBIX
MY U3YyYEHUH 00YUYaIOIIUMUCS COOTBETCTBYIOIINX CUCTEMAaTHYECKHUX Pa3AeioB OMOJIOrHH Ha YPOBHE OCHOBHOI'O OOILET0
obpazoBanus, B 10—11 kmaccax 3TH 3HaHUS MMOYYaArOT pa3BUTHE. Tak, paclIMPEeHbI U YTIyOJIeHbl OMOJIOrnYecKre 3HaHUs O
pacTeHusIX, KUBOTHBIX, IpuOax, OaKTepHsX, OPraHU3ME YeJIO0BEKa, OOIINX 3aKOHOMEPHOCTSIX JKU3HH, JONOIHUTEEHO
BKJIIOYEHBI OMOJIOTHUECKHIE CBEICHHS TPUKIIAHOTO M TOUCKOBOTO XapakTepa, KOTOPbIE MOYXKHO HCIIOIb30BaTh KaKk
OPHEHTHPHI JJIs TTOCIIeIyIoNIero Beioopa mpodeccuu. Bo3aMokHa Takke HHTETpaIysi OMOJIOTHYECKUX 3HAHHUH C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TTOJTyYeHHBIMU O0YYaIOLIUMUCS MPH N3yYeHUH (PU3UKH, XUMHUH, Teorpaduu U
MaTEMaTHKH.

CrpykTypa nporpamMmsl 1o yueOHoMy npeamety "bruonorus” orpakaeT CHCTEMHO-YPOBHEBBIN U 9BOJIIOIMOHHBIMH
MOJIXO/IbI K M3ydeHuto ouonorun. CorllacHO MM, H3Y4atoTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISI KUBBIX
CHCTEM Pa3HOIo YPOBHsI OpraHU3aLHH, SBOJIOLUH OPraHMUECKOr0 MUpa Ha 3emJiie, COXpaHEeHHUs! OMOJIOrMIEeCKOro
pasHooOpa3us mianetsl. Tak, B 10 kiacce U3y4aloTcsi OCHOBBI MOJIEKYJISIPHON M KJIETOYHOM OMOJIOTHH, SMOPHOJIOTHU U
OHMOJIOTUY PA3BHUTHS, TCHETHKH U CEJICKIIMU, OUOTEXHOIOTUN H CHHTETHYECKON OMOJIOTHY, aKTYaITN3UPYIOTCS 3HAHUSI
o0ydJarommxcs no 60TaHUKe, 300JI0TUH, aHATOMUH, GU3UO0IOTHH YestoBeka. B 11 kiacce u3y4aroTcsi SBOIIOHOHHOE
Y4eHHE, OCHOBBI 3KOJIOTHH U y4eHHe o ouocdepe.

VY4eOHbIi mpeaMeT «BroIorHs» prU3BaH 00eCeYnTh OCBOSHHE 00YYaIONIMMHUCS OHOJIOTUYECKUX TEOPUH U
3aKOHOB, WJIEH, IPUHIIAIIOB U IIPABUIL, JIEKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOTOOOpa3nH U OCOOCHHOCTSIX KIETKH, OPraHW3Ma, MOIYJISLIH, ONOLIEH03a, SKOCHCTEMBI, O BBIIAIOINXCS
HAYYHBIX JIOCTH)KEHUSIX, COBPEMEHHBIX HCCIICIOBAHUSX B OMOJIOTUH, TIPUKIIATHBIX aclieKTaX OMoNornueckux 3HaHui. J{ms
Pa3BUTHSA U NOJAEPKaHMSI HHTEpeca 00ydarouxcs K ONOJIOrMY Hapsily CO 3HaYUTEIIbHBIM 00BbEMOM TEOPETUIECKOTO
MaTepHaja B CoJep KaHHH IPOrpaMMBbl IO OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MICTOPUEH CTAaHOBIICHHS M Pa3BUTHUS
TOW WJIM HHOM 001acTH OMOJIOTHH, BKJIaJOM OTCUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B pelIeHNE BaXKHEHIIINX
OMOJIOTMYECKUX U 3KOJIOTHUECKUX IPOoOIIeM.



[enb n3ydyenus: yaeOHOTO IpeaMera «bruonorus» Ha yriayOolnEHHOM YPOBHE — OBIIaJICHUE 00YYarOIUMHUCS 3HAHUSMH
0 CTPYKTYpHO-(DYHKITMOHATBHOMN OpraHU3aIliH JKUBBIX CHCTEM Pa3HOTO paHTa U MPUOOpEeTeHNne YMEHUH HCIIOB30BaTh 3TH
3HaHUS B (JOPMUPOBAHUM MHTEPECA K ONPEEIEHHON 00acT MPoeCCUOHAIBHOM JISATEIbHOCTH, CBI3aHHOW C OMOJIOTHUEH,
WJIM K BBIOOPY Y4eOHOT0 3aBEICHUS IS IPOIOJDKEHYSI OMOJIOTHYECKOTO 00pa30BaHMsL.

JocTtmkenne 1enu u3ydeHns yaeOHoro npeamera «buonorus» Ha yriyOI€HHOM YpOBHE 00eCTIeunBaCTCS
pelIeHrneM CIeAyIONIIX 3a1aq:

OCBOCHHUE 00YYAIOIIUMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHUHN: 00 OCHOBHBIX OMOJIOTHYECKUX TCOPHUSIX, KOHIICTIIUSX,
TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MPaBHUJIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPA;
0 CTPOEHHUH, MHOT00Opa3uu M OCOOEHHOCTSIX OMOIOTHYECKUX CUCTEM (KJIeTKa, OPraHnu3M, OIS, BHI, OMOTE€OIICHO3,
Oounocdepa); 0 BBIIAIONIUXCS OTKPBITUAX U COBPEMEHHBIX UCCIICJIOBAHUSAX B OUOJIOTHH;

03HAKOMJICHUE 00YYAIOIIUXCS C METOAaMHU TTO3HAHUS YKUBOW TPUPOJIBI: UCCIEAOBATEIILCKUMU METOAMH
OMOIOTHYECKUX HAYK (MOJIEKYIAPHON U KIIETOYHOH OMOIOTHH, SMOPHOJIOTHH U OWOJIOTUN PAa3BUTHS, TEHETHUKH H
CCJICKIINU, OMOTEXHOJOTHH U CHHTETUYECKON OUOJIOTHY, MaJICOHTOIOT M, SKOJIIOTUH ); METOIaMU CAMOCTOSTEIIEHOTO
MPOBE/ICHYSI OMOJIOTHYECKUX UCCIICIOBAHMIA B JTA0OpATOPHH U B pupoe (HaOIroieHuEe, H3MEPEHHUE, SIKCIICPUMEHT,
MOJICTTPOBaHIE);

OBIaJieHre 00yJaAIONTIMICS YMEHUSIMHU: CAMOCTOSITETIhbHO HAXOIUTh, aHATHM3UPOBATh U UCTIOIH30BATh
OHMOJIOrMUYECKYI0 HH(POPMAIINIO; MOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U CHMBOJIMKOW; YCTaHABIMBATD CBS3b
MEX/Ty pa3BUTHEM OHUOJIOTUU M COIMATFHO-I)KOHOMHUYECKHMHU U 3KOJIOTHYECKUMH MPoOIeMaMy YeJI0OBEUECTBa; OICHHBATH
MTOCIIEACTBAS CBOEH JEATENFHOCTH 110 OTHOIIEHHUIO K OKPYIKAIOIIEeH MPUPOTHON cpefie, COOCTBEHHOMY 370POBBIO U
3I0POBBIO OKPYKAIOIIUX JIIOJIeH; 000CHOBBIBATH M COONIOATH MEPBI MPOPUIAKTUKY MH(DEKIIMOHHBIX 3a00J1eBaHUH,
MpaBuJia TIOBEJCHHS B IIPUPOJIC U 00ECIICUCHUs O€30IIaCHOCTH COOCTBEHHOM KU3HEACITECIBHOCTH B UPE3BhIYAHBIX
CUTYaIUsIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC HAyUHBIE OTKPBITHS B 00JIACTH
OHOJIOTHH;

pa3BUTHE Y 00YYAIOIIMXCS HHTEIUIEKTYaIbHBIX H TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCe 3HAKOMCTBA C
BBIAFOIIIUMUCS OTKPBITHUSME U COBPEMEHHBIMH HCCIIEIOBAHUSIMH B OMOJIOTHH, PEIIAEMBIMH €10 ITPOo0IIeMaMHu,
METOJIONIOTHEH OMOIOTHIECKOTO UCCIENOBAHUS, TPOBEICHHS SKCIIEPHUMEHTAIBHBIX UCCIIETOBAHUH, PEIICHUS
OMOJIOTMYECKUX 3aJ1a4, MOJICIIUPOBAHUS OMOJIOIMYECKUX 0OBEKTOB H MPOIIECCOB;

BOCIIUTaHUC Y o6y11a1011mxc;{ HOEHHOCTHOI'O OTHOIICHUSA K JKUBOM IIpupoac B LECJIOM U K OTACIIbHBIM eé O6’LeKTaM u
SIBIICHUSIM; (POPMUPOBAHIE HKOJIIOTUYECKON, TEHETHUECKON TPaMOTHOCTH, OOIIEH KyJIbTyphI TOBEICHUS B IIPUPOJIE;
HUHTCrpaln €CTECTBCHHO-HAYYHbIX 3HaHHI7[;

MpHOOpeTeHHE 00YYAIONUMKICI KOMIIECTCHTHOCTH B PAIIMOHAILHOM IIPUPOIOIIONIb30BaHUH (COOI0ACHUE TPABUIT
TTOBE/ICHUS B TIPUPOJIE, OXPAHBI BUJIOB, SKOCHCTEM, OHOC]ephl), COXpaHEHHH COOCTBEHHOTO 37I0POBbSI U 3/I0POBbBS
OKPY>KarOIIUX JroIeH (COOMoIeH s Mep MPo(HUIaKTHKH 3a00JIeBaHNl, oOecTieueHre 0e301MacHOCTH )KU3HEEATEILHOCTH B
‘IpeSBBI‘IaI\/'IHBIX CUTyalluiaX NpUPOJHOIO U TEXHOTCHHOT'O xapaKTepa) Ha OCHOBEC HCITIOJIb30BaHU 6I/IOHOFI/I‘ICCKI/IX 3HaAHUU U
YMEHUI B TOBCEAHEBHOM >KU3HU;

CO3J/IaHNE YCIIOBUH /ISl OCO3HAHHOTO BBIOOpa 00YYArOIINMUCS HHIUBUAYAIBHOI 00pa30BaTeNbHON TPAaeKTOPHH,
CHOCOOCTBYIOIIIEH TOCIeIYIOIIEeMY MPo(ecCHOHATLHOMY CaMOOIPE/ISIICHUIO, B COOTBETCTBUU C UHIUBUIYaIbHBIMU
WHTEepecaMH U MOTPeOHOCTIMHU PETHOHA.

OO1ee YnCIIo YacoB, OTBEJICHHBIX HA U3yUeHHE OMOJIOTHH Ha YIITyOJIEHHOM YPOBHE CPETHETO 00IIEro o0pa3oBaHus,
coctaBisieT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 xmacce — 102 gaca (3 waca B Heneto).

OT100p opraHu3aMOHHBIX (HOPM, METOZOB U CPEACTB 00yUEHHUsI OUOJIOTHH OCYIECTRISICTCS C YIETOM CrienuuKu
€ro COojIepKaHMs U HAIPaBICHHOCTH Ha MPOJI0JHKEHNUE OMOIOTHYECKOro 00pa30BaHUs B OPraHU3AIUIX CPEITHETO
Mpo(eCCUOHATBHOTO U BBICIIIET0 00Pa30BaHUsI.

O0s13aTeNbHBIM YCIIOBHEM TIPH 00yUeHHH OMOJIOTHH Ha YrITyOJIEHHOM YPOBHE SIBIISIETCS] IPOBEICHNE Ta00paTOPHBIX
Y ipakTH4YecKuX padot. Taxxke yuacTre 00ydaronuxcsi B BBITOJIHEHUH MMPOSKTHBIX M Y4eOHO-UCCIIEIOBATEIBCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEAEIIeTCS YUUTENIEM Ha OCHOBE UMEIOIIUXCS MaTePHaIbHO-TEXHUUIECKUX PECYPCOB U MECTHBIX
HPUPOJHBIX YCIOBUI.



COJEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHye nporpaMMbl, BBIIEICHHOE KYPCUGOM, HE BXOAUT B IPOBEPKY T'OCYAaPCTBEHHOMN HTOIOBOM aTTECTALlUH
(THA).

Tema 1. buosiornst kak Hayka

CoBpemenHast OnMoj0rus — KOMIUIEKCHas Hayka. Kparkas ucropus pa3sutus Ouonoruu. buonoruueckue Hayku u
n3y4yaeMble UMM IIpooaeMbl. DyHIaMEeHTaIbHBIE, IPUKIIAIHbIE U IOUCKOBbIE HAyYHbIC HCCIIEIOBAHUS B OMOIOTHH.

3navyeHne Ouonoruu B GOpMUpPOBAHNH COBPEMEHHOW €CTECTBEHHO-HAY4IHOU KapTuHbI Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ Onosorueil. 3HaueHne OUOJIOTHUHN B TPAKTUUECKOW ACATEILHOCTH YeJIOBEKa: MEIUIIMHE, CEIbCKOM XO03SHCTBE,
MIPOMBIIIUIEHHOCTH, OXPaHE MPUPOBI.

JdemMoHcTpanun

[oprpetsr: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, ['. Mengens, B. 1.
Bepnaackwit, U. I1. [Tasnos, U. 1. Meunukos, H. U. Basunos, H. B. Tumodees-PecoBckwit, . Yorcon, ®@. Kpuk, . K.
Benses.

Tabnuiet u cxembl: «CBsI3p OMOJIOTHU C APYTUMH HayKamuy», «CrcTeMa OHOJIOTHIECKUX HAYK.

Tema 2. ZKusble cucTeMbl U UX U3yUeHHE

KuBble cucTeMsl Kak mpeaMeT u3ydeHust Ononoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO XMMHUYECKOTO COCTABA,
JUCKPETHOCTD U IEJIOCTHOCTD, CIIOKHOCTD U YIOPSAA0YEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aIys,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHU3aLUU KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHBINA, TKAHEBBINA, OPraHU3MEHHBIH, TOMYJILHOHHO-
BUJIOBOM, 9KOCHCTEMHBIH (OnoreoneHoTndeckuii), bnocdepnsiii. [Iporeccsl, MpOUCXOASIIIE B )KUBBIX CHCTEMAX.
OcHoBHBIE TPU3HAKU KUBOTO. JKH3HB Kak popMa CylIecTBOBaHHUS MaTepuu. Hayku, nu3ydaromue »KUBbIE CUCTEMBI Ha
Pa3HBIX YPOBHSAX OpPraHU3aLUH.

Wzydenue xuBbIx cuctem. Metozpl Ononorndeckor Hayku. Habmonenne, n3mepenue, SKCIIepHMEHT,
cucrtemaTu3alus, MeraaHaius. [loHsiTue 0 3aBUCMMOM U HE3aBUCUMOI NiepeMeHHOM. [InaHnpoBaHue 3KCIiepuMeHTa.
[NocranoBka u mpoBepka runote3. Hysnesas runoresa. [lonstie BeIOOpKH 1 €€ qocTOBepHOCTH. Pa3opoc B OMoIornyeckux
naHHbIX. OLEHKa TOCTOBEPHOCTH MOJMYYEHHBIX PE3YIbTaTOB. [[pHYMHBI HCKa)KEeHUs pe3ysIbTaToB dKcIepuMeHTa. [lonstue
CTaTUCTHUYECKOTO TECTA.

JdemMoHcTpanun

Tabnuiel u cxembl: «OCHOBHBIE IPU3HAKY XU3HI», «bronornyeckue cucreMe», «CBONCTBA )KUBOW MaTepUn»,
«YPOBHHU OpPraHM3ALNN )KUBOHM NPUPOAB, «CTpOEHHE )KMBOTHON KIETKN», « TKaHU )KMBOTHBIX», «CHCTEMBI OPraHOB
4eJI0BEYECKOTO Oprannu3mMay, «buoreorienosy, «buocdepay, «MeTobl H3ydeHHs YKUBOH MTPUPOABIY.

Ob6opynoBanue: 1adbopaTopHOe 000pyIOBaHKE I TPOBEACHNUS HAOMIOICHUH, N3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckast padora «lcnonp3oBaHue Pa3INYHBIX METOJOB ITPH U3YUEHUH )KUBBIX CUCTEM.

Tema 3. buoJiorus KjieTku

Knerka — cTpykTypHO-GYHKIIMOHAIBHAS eMHUTA ®KUBOTO. VicTopust oTKpbITHs KiteTku. PadoTs P. 'yka, A.
JleBenryka. Kierounas teopus (T. [lIBann, M. llnetinen, P. BupxoB). OCHOBHBIC TIOJOKEHUS COBPEMEHHOM KIETOYHON
TEOPUHU.

MeTo/1bl MOJIEKYIISIPHOM M KJIETOUYHON OHMOJIOTHU: MHKPOCKOTIHS, XpoMaTorpadus, SJIeKTpoopes, METOI MEUSHBIX
aToMOB, tuddepeHnranbHoe HeHTpU(YyTrUpoBaHue, KyJbTHBUPOBAHHUE KIECTOK. M3yueHue (hukcuposanuvix Kiemox.
DneKkTpoHHast MUKpOcKonust. Kongokanvhas muxpockonus. Bumansnoe (npusicusnennoe) uzyueHue Kiemox.

JdemMoHcTpanun

[oprpertsr: P. I'yk, A. Jlesenryk, T. IlIBann, M. llIneiinen, P. Bupxos, K. M. bap.

Tabnuiel u cxembl: «CBETOBONH MUKPOCKOID», « DJIEKTPOHHBIH MUKPOCKOI», «IcTOpHs pa3BUTHS METOIOB
MHUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOTIPENapaThl PaCTUTEIBHBIX, dXKUBOTHBIX M OaKTePHAIbHBIX KIETOK.

IIpakTnyeckas padora «/3yueHne METOA0B KJIETOYHOH Oronoruu (xpomarorpadus, snekrpodopes,
nuddepennmanbaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKU

XUMHYECKHUH cOCTaB KIETKU. MaKpo-, MUKPO- U yIbTPaMUKPO3JIEMEHTHI. Boaa u €€ poib kak pacTBOpUTENS,
peareHTa, yyacTue B CTPYKTYPHUPOBAaHHUHU KJIETKHU, TEIUIOPETYISIMHA. MuHepallbHbIE BELIeCTBA KICTKH, UX OHOIOrHYecKast
poib. Poib KaTHOHOB M aHHOHOB B KIIETKE.



Opranuueckue BeliecTsa KIeTkd. buongornueckue nonumepsl. besiku. AMUHOKHUCIOTHBIH COCTaB OEJIKOB.
CrpykTypsbl 6enK0oBOI MosieKybl. [lepBuuHast cTpykTypa Oenka, menTuaHas cBsa3b. BropuuHas, TpeTudHasi, YeTBEpTUIHAs
cTpykTyphl. Jenarypanus. Coiicta 6enkoB. Kimaccuduxanus 6enkoB. buonornueckue GpyHkunu 0enkoB. /Ipuonsi.

VYraesoapl. MoHOCaxapupl, JUcaxapyuibl, OJIUTOcaxapuabl U nonucaxapuabl. OOmumii miaH cTpoeHus 1 GU3UKO-
XMMUYECKHE CBOMCTBa yriaeBonoB. buonornueckue GyHKINU yTrieBOAOB.

JIummaaer. ['mnpodmmsaO-THAPOdOOHEIE cBOMicTBa. Kimaccudbukarus mumuaos. Tpuraumepuanl, GocoTuIiuas,
BOCKH, CTepouabl. buonornyeckue pyHkun munuaoB. Oduire cBOWCTBa OMOIIOTHUECKUX MEMOpaH — TEKy4eCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, TIOIYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK n PHK. Ctpoenne nykitenHoBBIX KucnoT. Hykneoruapl. [IpuHmmm
kommiemenTapHocTh. [pasuno Yapradda. Ctpykrypa JJHK — nBoiinas cnupans. MecToHaxokAeHNE U OMOJIOTHYECKHE
¢ynkuun IHK. Bugsr PHK. ®yaknun PHK B knetke.

Crpoenue monexyinsl AT®. Makposprudeckue cBsizu B Mosekyie AT®. buonornueckue pynkiun ATO.
BoccraHoBieHHBIE TIEPEHOCYHKH, UX QYHKIUH B KIeTKe. [pyeue nykieosuompugocghamor (HTD). CexBenuponanune JJHK.
Memooul eenomuxu, mpanckpunmomuku, npoOmeoMuKi.

CrpykTypHas Ononorus: OMoXuMHYecKue 1 OMo(U3nIecKre UCCaeI0BaHms COCTaBa U MPOCTPAHCTBEHHOM
CTPYKTYpBI OroMoueKyi. Moodenuposanue cmpykmypbi U GYHKYU OUOMONEKYN U UX KoMNIeKcos. Komnvlomepuwiti Ouzaiin
U Op2aHuyecKull CUHmMe3 OUOMONEKYIL U UX HENPUPOOHBIX AHANIO208.

JdemMoHcTpanun

[optpertst: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

Huarpammsl: «PacnpeneneHie XuMUYECKUX 3JIEMEHTOB B HEXKMBOU MTpUpPOAE», «PacnpeneneHue XUMHYECKUX
3JIEMEHTOB B JKMBOW IIPUPOLEH.

Tabnuue! u cxemsl: «Ileproanyeckas TabnuIa XMMUYECKUX IIEMEHTOBY, «CTpOeHHe MOJIEKYIIbl BOAbD», «BemecTsa
B COCTaBe OPraHU3MOBY, «CTpOeHHE MOJIEKYIIb Oenkay, « CTpyKTYpbl OeTKOBOH MOJIEKYTbD), «CTpOSHHE MOJIEKYIT
yIaeBo0B», «CTpoeHne MOeKyJ TUnna0By, « HykinenHoBeie KUCIOTED, «CTpoeHune MosieKyiasl ATD».

ObopynoBaHne: XUMUYECKasl Tocya U 000pyIOBaHHE.

JlaGopaTopHas padora «OO0HapyKeHHE OSIKOB C TIOMOIIHI0 KAYECTBEHHBIX PEAKIIHN.

JlabopaTopHasn padora «VccnenoBanre HyKJIEHHOBBIX KUCIOT, BBIACIEHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue u GyHKUIMHN KJIETKH

Turmbl KIETOK: 3yKapuoTHIECKasi U mpokapuoThuueckas. CTpyKTypHO-()yHKIHOHAIbHbBIE 00pa30BaHMs KIETKU.

Crpoenue npokapuoTHyeckoi kinetku. Kiterounas crenka 6aktepuii u apxeil. OCOOEHHOCTH CTPOSHHS
reTepoTpodHOH U aBTOTPOPHOHN MPOKAPUOTUIECKUX KIETOK. MeCcTO U poiib MPOKAPHOT B OMOIIEHO3aX.

Crpoenue 1 (HyHKINOHUPOBAaHUE dyKaprHOTHUeCKoH KineTku. [Ina3maTnueckas MemOpaHa (Iuia3mMaieMma).
CrpykTypa mnazMarndeckoil MemOpansl. TpaHcHoOpT BelIecTB yepes mIa3MaTniecKyo MeMOpany: naccuBHbIN (quddys3us,
obneruénnas nudy3us), akTUBHBIN (IEPBUYHBIN U BTOPUYHBINA aKTUBHBINA TpaHcnopt). [lomynpoHuiaeMocTs MeMOPaHBI.
PaboTa HaTpuii-KanueBoro Hacoca. QHIOUUTO3: HUHOUUTO3, parounTos. Dk3onuro3. Kinerounas crenka. CTpykrypa u
(YHKLIMY KJIETOYHOM CTEHKU pacTeHui, rpuOoB.

Hurornasma. [uro3oms. [lutockenet. [IBmwkenue muroriazMbl. OpraHou bl KieTKu. O JHOMEMOpaHHBIC OPTaHOMIbI
KIeTKH: dHom1a3Matuaeckas ceth (JI1C), anmapat [o1b/kH, TH30COMBI, X CTpOEHHE U QYHKIMH. B3auMocBs3b
0JHOMEMOpPaHHBIX OPTaHOWAOB KiIeTKU. CTpOeHHE TPaHy ISIPHOTO PETUKYIyMa. Mexanusm nanpasnenus 6eaxos ¢ I1IC.
CunTte3 pacTBOpUMBIX OekoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpaHysIsipHBII) YHIOTIA3MATHIECKAN PETUKYITYM.
CexperopHas ¢yHkuus armmapata ['onbmku. Moouguxayus 6enxos 6 annapame I'onvoicu. Copmupoeka 6e1xoe 8
annapame I'onv0xcu. TpaHcIOPT BewecTB B KieTKe. Bakyonn pacTutenbHbIX kieTok. Kitetounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOUIBI KJIETKH: MUTOXOHAPUH, TNIACTUABL. [Ipoucxodcoenie MumoxoHopuil u naacmuo.
Cumbuoeenes (K.C. Mepeosickosckuii, JI. Mapeyauc). Ctpoerne u GyHKIIMA MUTOXOHAPHUH | riactu. [lepBudnbie,
BTOPUYHBIE U CIIOKHBIE MJIACTUIBI (DOTOCHHTE3UPYIOLIMX 3yKapHOT. XJIOPOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BEICIIIX
pacTeHHH.

HememOpannbie opranonipl kieTku CtpoeHre U QyHKIIMA HeMEeMOpPaHHBIX OPraHOUIOB KJIETKU. PHOOCOMBI.
IIpomescymounvie ghunamenmol. MUKpopuiIaMeHTsl. Akmunosvle Mukpoguiamermoi. MblllleuHble KICTKU. AKMUHO8bLE
KOMNOHEHMbl HeMbluleyHbIX Kiemok. MukpoTpy6ouku. Kierounstii nentp. CtpoeHne u ABHKEHHE KITYTHKOB M PECHUYEK.
Mukpotpy6ouku nuromiasmsl. LlenTpuons. beaxu, accoyuupogarnvie ¢ MUKpoQuUaameHmamu 1 MUKpompyo0uKamu.
MomopHnvie benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KApUOIUIA3Ma, SAPBILIKH, UX CTPOCHUE U PYHKIHUH. SnepHbIid OeTKOBbIH
MaTpuKkc. [IpocTpaHcTBEHHOE PacHoNoXKEeHUE XPOMOCOM B HHTEp(]a3HOM sape. Dyxpomamun u eemepoxpomamun. benxn
XpOMAaTHWHA — TUCTOHBL. JJunamuxa s0epHoi 000104Ky 6 Mumose. Aoephblii mpancnopm.

Kiterounsie BkmodeHns. CpaBHATEIbHAS XapaKTEPUCTHKA KIIETOK dYKapHOT (PaCTUTEIIBHON, YKUBOTHOMN, TPUOHOM ).



JdemoHcTpanuu

[optpetsr: K.C. Mepexkosckuit, JI. Maprymuc.

Tabnuuer u cxembl: «CTpoeHHE DYKapUOTHIECKOH KIeTKn», «CTpoeHHe )KUBOTHON KIeTKN», «CTpoeHne
pacTUTENbHOMN KIETKI», «CTpoeHUuEe MUTOXOHIPUNY, «apo», «CTpoeHne MPOKapUOTHIECKOM KIETKI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENAaPaThl PACTUTEIbHBIX, dKUBOTHBIX KJIETOK, MUKPOIIPENapaThl
OaKTepHATBHBIX KJIETOK.

JlaGopaTopHas padora «lI3ydeHne cTpoeHHs KIETOK Pa3InYHbIX OPTaHU3MOBY.

IpakTuyeckas padora «lI3ydeHne CBOICTB KIIETOYHOW MEMOPAHBD».

JlaGopaTopHas padora «lccienoBanue ma3mMoin3a 1 AIUIa3MO0JIn3a B PACTUTEIbHBIX KIETKAX».

MpakTnyeckas padora «/3yueHre ABMKEHHS LIUTOMIA3MbI B PACTUTEIBHBIX KIETKAX.

Tema 6. O0OMeH BeliecTB M MpeBpaNieHHe JHEPTUH B KJIeTKe

ACCHMHIIATINASA U JUCCUMIUIAIES — JBE CTOPOHBI MeTaboam3Ma. Tumsl 0OMeHa BemecTB: aBTOTPOMHBIN 1
reTepoTpodHBIA. YdacTie KUCIopoaa B OOMEHHBIX Mpoleccax. JHepreTuueckoe ooecneueHne KIeTKU: TpeBpalieHue
AT® B 00OMeHHBIX Mporieccax. DepMeHTaTUBHBIN XapaKTep peakuri KIeTOYHOro MeTabonn3ma. GepMeHThI, UX CTPOSHHE,
cBoiicTBa n MexaHu3M jaeicTBus. Kodhepmertor. Oimuns pepMeHTOB OT HEOPTAHUIECKHIX KaTaln3aTopoB. bemkn-
AKTHBATOPHI U OCNKU-UHIMOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLMH OT pPa3IMYHbIX (aKTOPOB.

[epBUyHBIH CHHTE3 OPraHMYECKHUX BEUIECTB B KileTKe. DOTOCHHTE3. AHOKCULEHMbIL U OKCULEHHBLI (POMOCUHmMES Y
oaxmepuii. Ceemocobuparowjue nueMeHmol U NUSMeHMbl PeaKyuoHHo20 yenmpa. Poib XJI0poI1acToB B mpouecce
(otocunTesza. CeroBas u TeMHOBas (hazpl. Pomoosixarue, Cz., Ca. u CAM-munsi homocurnmesa. IIpoxyKTHBHOCTH
¢dorocunTe3a. BnusHue paznuuHbix GakTopoB Ha CKOPOCTh PpoTocuHTe3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHn3MoB-XeMOCHHTETHKOB: HUTPUPHUIUPYIOIINE OaKTepHH, jKene300aKTepuH,
cepoOaKTepuy, BOJOPOAHbIEC OakTepuu. 3HaUeHHE XeMOCHHTE3a.

AnHaspoOHbIe opranu3Mbl. Bunpl 6pokenus. [IpoxyKTel OposkeHHs U MX MCIIOIb30BaHHE YeJIOBEKOM. AHapOOHBIE
MHUKPOOPTaHU3MBI KaK 0O BEKTHI OMOTEXHOJIOTHU 1 BO30YAUTENN OOJIe3HEH.

A»npoOHBIE OpraHu3MBbl. JTanbl YHepreTrndeckoro ooMeHa. [lonroroBurensHbIi 3Tar. [ mukoan3 — 6eCKUCIOPOIHOE
pacuienseHue IIII0KO3bL.

Buonornueckoe okucieHue, Wi KJIETOYHOE AbIxaHue. Poiab MUTOXOHIpHIA B Iporieccax OMOIOrHYecKOro
okucinenus. uknmyeckue peakiun. OxucianrensHoe GochopuIupoBaHue. Duepaeus MeMOPaHH020 2padueHma npomoHos.
Cunmesz AT®: paboma npomonnoii AT®-cunmaszwl. [lpenmyiiecTBa a3poOHOr0 MyTH 0OMEHa BEILECTB MEpe aHA3POOHBIM.
O PEeKTUBHOCTH IHEPTETHUECKOrO OOMEHA.

JdemMoHcTpanun

Ioprpertsr: Ix. ITpuctan, K. A. Tumupsazes, C. H. Bunorpaackwuii, B. A. Qurensrapar, I1. Murtuenn, I'. A.
3aBap3uH.

Tabmure! u cxembl: «DoTOCHHTE3», «IHEPreTHUCCKU 00MeH», «bruocunTes Oenka», «CtpoeHue GpepmeHTa,
«XEMOCHHTE3».

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000py0BaHHUE AJISl IPUTOTOBICHNS IOCTOSHHBIX M BPEMEHHBIX
MUKpPOTpenaparos.

JlaGopaTopHas padora «l/3ydeHne KaTaIuTHIECKOW aKTUBHOCTH ()epMEHTOB (Ha MpUMepe aMUIIasbl WIH
KaTasasbl)».

JlabopaTopHasi padora «/3ydenne hepMEHTATUBHOTO PACIICIICHHUS TIEPOKCH 1A BOAOPOIA B PACTUTEIHHEIX U
KUBOTHBIX KJIETKAX».

JlaGopaTopHas padora «CpaBHeHHE POLECCOB (POTOCHHTE3a U XEMOCHHTE3aY.

JlabopaTopHas padora «CpaBHEHHE ITPOILIECCOB OPOXKEHUS U IBIXaHUI.

Tema 7. HacsencreeHHas nHpopManua u peaju3anus eé B KJIeTKe

Peakiun matpuuHoro cuntesa. [[puHINIT KOMIUIEMEHTAPHOCTH B PEaKLUUAX MaTPUYHOTO cUHTe3a. Peanuzanms
HacJeICTBEHHOM nHpopMauu. [ enetnueckuii koa, ero coiicta. Tpanckpunuus — matpuunbliid cuate3 PHK. [Tpuaimms:
TPAHCKPHUITIUHU: KOMIJIEMEHTAPHOCTh, aHTHUIIAPAIIIEIbHOCTh, aCHMMETpHIHOCTh. Co3pesanue mampuunvix PHK 6
aykapuomuueckot kiemxe. Hexooupyrowue PHK.

Tpancnsius u e€ stansl. Yuactue TpaHcnopTHbIX PHK B 6nocunTese Oenka. YcnoBust Onocunresa Oelka.
Konuposanue amuHokucI0T. Ponbs pubocom B OnocunTe3e Oernka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. Opranu3aiys FreHoMa y IpoKapuoT U 3yKapuoT. Peryssiuns
aKTHUBHOCTHU T€HOB y pokapHoT. ['unore3a onepona (@. XKaxo0, XK. Mano). Moaexynapusie mexanuzmvl 9KCHpeccuu 2eHo8
¥y aykapuom. Pone xpomamuna 6 pecyiayuu pabomul cenos. Perynsanus oOMeHHBIX poLeccoB B KieTke. KierouHsrit
rOMEOCTa3.



Bupycsl — HekIleTouHbIe (POPMBI JKU3HH U 00JUraTHBIC apa3uThl. CTPOSHHE TIPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBupycoB, 6akTepuodaros. Kusnennwiii yuxn JJHK-codepocawux supycos, PHK-codeparcawux eupycos,
baxmepuogpazos. Obpamnas mpancKkpunyus, pesepmasa, unmezpasa.

BupycHsbie 3a005eBanus yenoBeka, )xuBoTHbIX, pactenuii. CI1M /], COVID-19, coruanbHbie 1 MEIUITUHCKUE
POOIIEMBI.

Buoungopmamuka: unmezpayust u ananus 6oavuux maccusos («bigdatay) cmpykmypunvix 6uonrocuueckux dannwlx.
Harnomexnonoeuu 6 buonocuu u meouyune. Ilpoepammupyemvie pyuxyuu benxos. Cnocobvl 0ocmasku 1eKapcms.

JdemoHcTpauuu

IToptpetsi: H. K. Konbuos, /. 1. UBaHoBcKui.

Tabmurer u cxembl: «buocunres Oenkay», «['eHeTndeckuii koa», «Bupyce», «bakrepuodarmy.

IpakTHyeckast padora «Co3gannue MoJeIN BUpycCay.

Tema 8. ZKuzHeHHbIH LUK KJIETKH

KreTounslii 1ukI, €ro mepuos! U perynsnus. Matepdasa u muto3. OcOOCHHOCTH NPOIIECCOB, MPOTEKAMIIUX B
nntepdase. [loaroropka kieTku k AeneHuro. [IpecuHTeTHUSCKUN (IIOCTMUTOTHYECKUH ), CHHTETUICCKUH U
MMOCTCUHTETHUYECKUH (PEMUTOTHYECKUH ) TIEPUOABI HHTEP(A3HI.

Martpuunsiii cunte3 IHK — perukanud. [Hpunnune! pernukanuu JHK: kommieMeHTapHOCTS,
MOJIyKOHCEPBATUBHBIN CUHTE3, aHTUTIApaJuIedbHOCTh. Mexanu3m pertukanuu JJHK. Xpomocomsl. CTpoeHne XpoMocoM.
Temomeps! u Tenomepasa. XpoOMOCOMHEIN HA0OP KIIETKU — KapUOTHII. JIUTUTONIHBINA U TaIUIOUIHBIN HA0OPBI XPOMOCOM.
I'omonoruunsie xpoMocoMel. [10710BbIE XPOMOCOMBI.

Henenne xieTku — MuTo3. CTaIuH MUTO3a U MPOUCXOISINNE B HUX Tporecchl. Tumsl Muto3a. Kapuokusnes u
uuToKuHe3. buomornyeckoe 3HaUCHUE MUTO3A.

Perymnsimust MUTOTHYECKOTO ITUKIIA KIIETKH. [IporpaMMupyemas KiieTodHas THOEINb — aronTo3.

KrneTouHoe s1p0, XpoMOCOMBI, QYHKITMOHATIbHAS TeHOMUKA. Mexanuszmul npoaugepayuu, ouggepeHyuposxu,
cmapenus u eubenu kemox. «L{ughposas xiemxay — buoungopmamuneckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanun

Tabmume! 1 cxembl: «KU3HEHHBINA UK KIETKMY», «MuTo3», «CTpoeHne xpoMocomy, «Permmukarus JJHK.

O0opyaoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparhl: «KMHUTO3 B KJI€TKaX KOpEIIKa JIyKay.

JlaGopaTopHasi padora «/I3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpEapaTaxy.

JlaGopaTopHas padora «HabmoneHre MUTO3a B KIIETKaX KOHYHKA KOPEIIKa JTyKa (Ha TOTOBBIX
MHUKpoOTIpenapaTax)».

Tema 9. CTpoenue u GyHKIMHU OPraHU3MOB

Bbuonormueckoe paznoodpasue opranuzMoB. OTHOKIETOYHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOUYHBIE OPTaHU3MEI.

OCoOOEHHOCTH CTPOEHUS M KUZHEACITSIHPHOCTH OTHOKIETOYHBIX OPraHU3MOB. bakTepuu, apXxen, OTHOKIIETOYHbIE
rpuObI, OJHOKJIETOYHBIE BOJOPOCIH, IPYTHE IPOTUCTHI. KOJOHMABEHBIE OPTaHU3MBL.

B3anmocBs3b yacTeit MHOTOKIIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl M CUCTEMBI OpraHoB. OpraHu3M Kak eIuHOe
nenoe. ['omeocras.

Txkanu pactenwuii. TUITBI paCTUTEIBHBIX TKaHEH: 00pa3oBaTe/ibHAs, IOKPOBHAS, IIPOBO/IAIIAS], OCHOBHAS,
MexaHuueckas. OcoOeHHOCTH CTpoeHus, HYHKINH U PaCIONIOKEHUS TKaHEeH B OpraHax pacTEHH.

TKaHM )KUBOTHBIX U 4YeJIOBEKA. TUIBI dKUBOTHBIX TKAHEH: SIIUTENNANIbHAS, COCIUHUTEIbHAS, MBILIICYHAS], HEPBHASL.
Oco00eHHOCTH CTPOCHUS, GYHKITHI ¥ PACIIOIOKCHHS TKaHEH B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraruBabIe U TeHEpATUBHEIC OPTaHbI pacTeHni. OpraHbl ¥ CHCTEMBI OPTaHOB KUBOTHBIX M U€JIOBEKA.
@OYHKIIUU OPraHOB U CUCTEM OPIraHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuit. CkeneTbl OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX JKUBOTHBIX. HapyKHbIit
Y BHYTpeHHHH cKeneT. CTPOCHHE U TUIIBI COSAMHEHMS KOCTEH.

JIBm>keHHEe OpraHn3MOB. [[BUKEHHE OJTHOKIIETOYHBIX OPTaHU3MOB: aMEOOUTHOE, KI'YTHKOBOE, PECHUYHOE.
JIBrKeHUE MHOTOKJIETOYHBIX PACTCHUM: TPOMU3MbI U HACTUU. J[BI)KEHNE MHOTOKJIETOUHBIX )KUBOTHBIX U YEJIOBEKa:
MblIledHas cuctema. Pedutekc. CkelleTHbIE MBIIIIBI M UX padoTa.

[Tutanue opranu3moB. [lormomenne BOAbI, YIICKHUCIOTO ra3a U MUHEPAIBHBIX BEIIECTB pacTeHUsAIMU. [IuTanme
JKUBOTHBIX. BHYTpHUIIONOCTHOE U BHYTPUKJIETOUHOE NuleBapeHue. [lutanue mo3BOHOUHBIX KUBOTHBIX. OTAEIbI
MUATIEBAPUTENIBHOTO TpakTa. [lumeBapuTenpHbIe Kene3nl. [IumeBaputensHas cucTeMa 4eToBeKa.

Jpixanue opranu3MoB. Jpixanue pactenuil. Jpixanue »KuBOTHBIX. JJuddy3us ra3oB uepe3 MOBEPXHOCTD KICTKH.
Koxnoe npixanue. [IpixarenbHas moBepxHOCTh. JKabepHoe 1 I€royHoe AbIxanue. [IpIxaHue O3BOHOYHBIX )KUBOTHBIX U
YeJIOBEKa. DBOMIOIMOHHOE YCI0KHEHUE CTPOCHUS JIETKUX MMO3BOHOYHBIX KUBOTHBIX. JlpIXaTeNbHAas CUCTEMa YellOBeKa.
MexaHu3M BEHTWISALNN JETKUX Y IITHIT 1 MICKOTTUTAIONTNX. Perynsamus aqeixanus. J{prxatenbHble 00bEMBL.



TpaHCHOPT BELIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUN. TPaHCIIOPT BELIECTB Y dKUBOTHBIX.
Kposenocnas cucrema u e€ opransl. KpoBeHOCHas cicTeMa O3BOHOYHBIX )KHUBOTHBIX U yenioBeka. Cepiie, KpOBEHOCHEIE
cocyasl ¥ KpoBb. Kpyru kpoBooOparieHus. DBOIOIUOHHBIE YCIOXKHEHUS CTPOCHUSI KPOBEHOCHOM CHCTEMBI TTO3BOHOYHBIX
KUBOTHBIX. PaboTa cep/iia u e€ perymsimus.

Brigenenue y opranusmoB. Beinenenne y pacrennii. Beigenenue y ;xuBoTHbIX. CoKkpaTtuTenbHble Bakyonrd. OpraHbl
BbIeNIeHNsI. DUIIbTpalns, CEeKpelus 1 00paTHOE BCAaChIBAHUE KaK MEXaHU3MBI pabOTHI OpraHoB BeiAeneHMs. CBs3b
MIOJIOCTH TeJla C KPOBEHOCHOM U BBIICNUTENBHON cucTeMamu. Beiienenne y mo3BOHOYHBIX KUBOTHBIX U uesoBeka. [louku.
Crpoenue u pyHKImonnpoBanue Hepona. OOpa3oBaHrEe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alirTa Yy OJHOKIIETOYHBIX OpraHu3mMoB. Criopsl OaKTepHii U IUCTHI MPOCTEHIINX. 3amuTa y
MHOTOKJIETOUHBIX pacTeHud. KyTukymna. Cpencrsa naccUBHON M XMMHYECKON 3alTUTHl. DUTOHLIUABI.

3amyTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M MX MPOM3BOIHBIE. 3alIiTa Opranu3Ma ot OonesHel. IMmyHHast
cucrema yenoBeka. KieTouHbIi 1 r'yMOpaibHBIN HIMMYHHUTET. Bposk1EHHBINA 1 MPUOOPETEHHBIN cieln(UIECKIH
uMMyHHTET. Teopus KoHaIbHO-cenekTuBHOro nMMyHuTeTa (I1. Opnux, . M. bepuer, C. Tonerasa). BocnanutensHble
OTBETHI OPraHu3MOB. POk BpOKAEHHOTO IMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxuMocTs U peryasiuust y opraHu3MoB. Pa3apaxuMocTh y OTHOKJIETOUYHBIX OpraHU3MOB. TaKCHCHI.
PazgpaxumocTs u peryisinus y pacteHuil. PocToBble BelllecTBa U UX 3HAUCHUE.

HepsHas cuctema 1 pediekTopHas perynsius y )KUBOTHBIX. HepBHas cucteMa 1 e€ oTieNbl. DBOIIONHOHHOE
YCIIO)KHEHHE CTPOCHUS HEPBHOM CUCTEMBI Y KUBOTHBIX. OTIENbI TOJIOBHOTO MO3Ta TIO3BOHOYHBIX JKUBOTHBIX. Peduiekc n
pednexTopHas nyra. be3ycinoBHBIE U YCIOBHBIE pe(IIEKCHI.

['ymopanbHas perynasuus 1 SHA0OKPUHHAS CUCTEMA KHUBOTHBIX U YelloBeKa. JKese3bl SHIOKPUHHOM CHCTEMBI U X
ropMoHsl. JlelicTBre TOpMOHOB. B3auMocCBs3b HEPBHOH M SHIOKPUHHOM cucTeM. [ nmoranamo-runoduzapHas cuctema.

JdemoHcTpanun

IToptper: U. I1. ITaBnos.

Tabnuiet u cxembl: «OJHOKIETOYHBIE BOAOPOCII», « MHOTOKIETOUHBIE BOJOPOCTN», «bakTepuny, «[IpocTeiimmey,
«OpraHspl IBETKOBBIX PACTEHUN», « CHCTEMBI OPraHOB MMO3BOHOYHBIX )KMBOTHBIX», «BHYTpeHHEE CTPOCHUE HACEKOMBIX,
«Txanu pacrenmit», «kKopHeBble cucteMbl», «CTpoeHne cTe0s1», «CTpoeHNe TNCTOBOM IIACTHHKIY, « T KaH! )KHBOTHBIXY,
«Cxkerner yenoBekay», «IlumesaputensHas cucremay, «KpoBeHocHas cucteMay, «/IpixaTensHas cuctema», «HepBHas
cuctemay, «Koxay, «Mpllednas cucteMay, « BeraenurensHas cucteMay, « JHIOKPHHHAS CHCTeMay, «CTPOSHUE MBIIIIIED,
«mmyHuTeT, «KuieuyHononaoctHeiey, «CxemMa NUTaHUs pacTeHUu», « KpoOBEHOCHBIE CUCTEMBI IO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue Tuaps», «CTpoeHne miaHapun», « BHyTpeHHee CTpoeHre T0XK1eBOro uepBs», «HepBHas cuctema
pBI0Y», «HepBHas cucrema JsTymkn», « HepBHas crcremMa nmpecMbIkaromuxcs», «HepBHas cuctema ntuny, «HepBHas
CUCTeMa MIIEKOITUTAIOIINXY, «HepBHas cuctema yenoBekay, «Pediekcy.

ObopynoBaHue: CBETOBOM MUKPOCKOIT, MUKPOTIPENapaThl OHOKIETOYHBIX OPTaHU3MOB, MUKPOTIpENapaThl TKaHEH,
PaKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUN HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE 3K3EMIUIIPHl KOMHATHBIX pacTEeHH, TepOapuu
pacTeHH Pa3HBIX OTJIENOB, BIIAXKHBIE TPENapaThl )KUBOTHBIX, CKEJIETHl TIO3BOHOYHBIX, KOJUIEKIINH O€CITO3BOHOYHBIX
JKUBOTHBIX, CKEJIET YeI0BeKa, 000pYyI0OBaHHE I AEMOHCTPAIIUH IOYBEHHOTO W BO3YIITHOTO TUTAHUS PACTEHHUIA,
paclienyieHus: Kpaxmaia U OelIKOB Mo IeHCTBHEM (epMEHTOB, 000pyI0BaHUE IS IEMOHCTPAIMH OITBITOB M0 U3MEPEHHIO
KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIBIXaTeNbHBIX ABIKEHUH, MOJIETH FOJIOBHOTO MO3Ta Pa3INYHBIX )KHBOTHBIX.

JlabopaTopHas padora «/3ydyeHue TkaHell pacTeHUI.

JlaGopaTopHasi padorta «/3ydeHne TKaHEH KUBOTHBIX.

JlaGopaTopHasn padora «/3ydeHue opraHoB IBETKOBOTO PACTEHHUS».

Tema 10. PazMHokeHHe W pa3BUTHE OPraHNU3MOB

@DopMbl pa3MHOKEHHSI OPTaHU3MOB: Oecrionoe (BKIIoYasi BereTaTUBHOE) U 1ojioBoe. Buapl Gecrionoro
Pa3MHOXKEHUS: TIOYKOBAHUE, CIIOPYJIALIUS, (hparMeHTalysl, KIIOHUPOBaHHE.

[TonoBoe pazmuoxenue. [lonoBeie kineTky, wiu rameTsl. Meito3. Ctaauu meito3a. [loBegeHue xpomocom B Meiiose.
Kpoccunrosep. buonornueckuit cMbIci Meii03a U MOJIOBOro npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIUKJIE
OpPTaHHU3MOB.

[IpenzapoasimeBoe pazsutue. I 'amerorenes y xuBOTHBIX. [1o0BBIe Kenme3pl. O0pa3oBaHKE W PA3BUTHE MTOJIOBBIX
kieTok. Criepmarorenes u oorenes. CTpoeHHE MMOJIOBBIX KJIETOK.

OmutonoTBOpeHNE ¥ AMOPHOHANBHOE Pa3BUTHE KUBOTHBIX. CITOCOOBI OIIIIOOTBOPEHUS: HAPYKHOE, BHYTPEHHEE.
ITaptenorenes.

WnnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOT S — HayKa O Pa3BUTUH OpraHu3MoB. Mopgozenes
— 00HA U3 21a8HbIX npobaem smbpuonocuu. Konyenyus mopgpozenos u moodenu mopgoeenesa. Craagum sMOpruoreHe3a
YKUBOTHBIX (Ha mpuMepe Jsarymkn). Jpobnenue. Tunst apobOneHus. JemepmMuHupoganHoe u He0epMUHUPO8anHoe
opobaenue. bracmyna, munot 61acmyn. OCOOEHHOCTH IPOOIICHHS MIICKOITUTAIONINX. 3aPOIBIIIEBEIC JINCTKHI



(racTpymsanus). 3akiaka OpraHoB U TKaHEH U3 3apO/IbIIIEBbIX JUCTKOB. B3auMHoe BiIMsHUE YacTell pa3BUBAIOLIETOCS
3apojbiiia (AMOpHOHATBHAS WHAYKINS ). 3aKiIa/IKa TUTaHa CTPOCHHUS )KHBOTHOTO KaK Pe3ylbTaT HePAPXHIECKUX
B3aMMO/JICHCTBUI FeHOB. BiusHue Ha SMOpHUOHAIBLHOE pa3BUTHE PA3IHMUHBIX (DAaKTOPOB OKPYKAIOILIEH CPebl.

Poct u pasButue xxuBoTHBIX. [locTaMOproHansHbIi nepuon. [Ipsimoe u HenpsiMoe pa3sutue. Pazsuthe ¢
MeTaMop(030M y OECII03BOHOUHBIX U TIO3BOHOYHBIX KUBOTHBIX. bronornieckoe 3HaueHne NpsMOro U HEIPSIMOTO
Pa3BHTHS, UX PACIPOCTPaHEHHE B IpHpoe. TUIBI pocTa KUBOTHBIX. PAKTOPBI PETYIISALUN POCTA )KUBOTHBIX U YEIIOBEKA.
Cranuu nocTaoMOpPHOHAIBHOTO PAa3BUTHS Y JKUBOTHBIX U yenoBeka. Ileproapl oHToreHesa yenoseka. CTapeHue U cMepTh
KaK OMOJIOTMYECKHUE ITPOLIECCHI.

Pasmuoxxenne u pazsutre pactenuid. ['ametodur u ciopodut. Meito3 B )KU3HEHHOM ITUKIIe pacTeHmnid. OOpa3oBaHme
CIOp B npoluecce Meio3a. ['amerorenes y pacrenuii. Omio0TBOpPEHNE U pa3BUTHE PACTUTENBHBIX OpraHU3MOB. J[BoitHOE
OIJIOAOTBOPEHHUE Y LIBETKOBHIX pacTeHnil. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHn3MBI pEryIsSIIAA OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanun

[optpetsr: C. I'. HaBammn, X. [llneman.

Tabnuiel u cxembl: «BereratuBHoe pazMHOkeHHE», « Tumbl Oecronoro pasMHokeHUsD», «Pa3MHOKeHHE
XJIAMUIOMOHABLY, «Pa3MHOXKEHUE 3BIIICHBD, «Pa3MHOKEeHHE TUAPBDY, «Meno3y», «XpoMocoMbDy, «I"'ameToreHesy,
«CtpoeHue SHIEKIEeTKH U criepMaTo3ouaa», « OCHOBHBIE CTaluu OHTOreHe3ay, «IIpsmoe u HempsiMoe pa3BUTHEY,
«Pa3BuTHE MalicKOro XyKay», «Pa3BuThe capaHnuny, «Pa3BUTHE JTYIIKW, «JIBOITHOE OIIIOJOTBOPEHHUE Y IBETKOBBIX
pacteHui», «CTpoeHHEe CEMSH OAHOIOJIBHBIX U JBYAONbHBIX PaCTCHUN», « KU3HEHHBIN UK MOPCKOM KAITyCThD»,
«OKu3HeHHBIN UK MXay, « KU3HEHHBIHN UK MarOPOTHUKAY, «KU3HEHHBIA IUKII COCHBDY.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIpENapaThl SHIEKIETOK U CIIepMaTO30H10B, MOAeNb «L{uki pa3BuTus
JATYIIKI.

JlabopaTopHas padora «/3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpernapaTaxy.

IIpakTHyeckast padoTa «BpIsiBIeHNE IPU3HAKOB CXO/ICTBA 3apObIIIEH TO3BOHOUHBIX )KUBOTHBIX).

JlaGopaTopHasi pabora «CTpOEHHE OpraHOB Pa3MHOXKEHUS BBICIIMX PACTCHUID.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEICTBEHHOCTH M MI3MEHYUBOCTH OPraHU3MOB

HcTopus craHoBieHus U pa3BUTHUS T'€eHETHKHU Kak Hayku. Pa6otel I'. Mennens, I'. ne ®pusza, T. Moprana. Poib
OTEYECTBEHHBIX YU€HbIX B pa3suTuu reHetuku. Padotsl H. K. Konbuosa, H. U. Basunora, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OcHOBHbIE TeHETUYECKHUE TTOHITHA U CUMBOJIBL. | OMOJIOrMYHBIE XPOMOCOMBI, aJlJIENIbHbIE TeHBI, aIbTepHATHBHbBIE
MIpU3HAKH, TOMUHAHTHBIN U PEIIECCUBHBIN NMPU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAs IMHUS, THOPUIbI, TEHOTHIL,
¢denotun. OCHOBHbBIE METO/bI T€HETHKH: THOPUA0IOTHUECKUH, IUTOIOTMUECKHIMA, MOJIEKYIIPHO-T€HETHUECKHH.

JdemoHcTpanun

[oprpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. U. Basunos, A. H. benozepckuit, I'. /1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckuii.

Tabnuiel 1 cxembl: «MeTopl FeHEeTUKNY, «CXeMBI CKPELIMBAHUS.

JladopaTopHas padota «/po3oduiia kak 00bEKT FEHETHUSCKUX UCCIICIOBAHUI,

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuanue. [1epBbiii 3akoH MeHaenst — 3aK0H eIMHO00pa3usi THOPUIOB MIEPBOTO MTOKOJIECHHUSL.
IIpaBuio nomuHupoBanusi. Bropoil 3akon Menens — 3aK0H pacuiernieHrs npu3HakoB. [{uTonornyeckue 0CHOBBI
MOHOTHOPHIHOTO CKpEINBaHUs. | HTI0Te3a YHCTOTHI TaMeT.

AHanusupyroiee ckpemuBanue. [IpoMexyTounslil XapakTep HaciaenoBaHus. Paciiennenue npu3sHakoB pu
HEMOJHOM JOMUHUPOBAHUH.

Jurnbpuanoe ckpenruBanue. TpeTuii 3akoH MeHenst — 3aK0H He3aBHCHMOT0 HACIEeJOBAHNS MTPU3HAKOB.
[{uTonornveckue OCHOBBI IMTHOPUAHOTO CKPEIINBAHUSL.

Cuennennoe HacnenoBanue npu3HakoB. Pabotsl T. Moprana. CuenyieHHOe HaclieloBaHUE TeHOB, HapyILICHHE
CIETIEHUS] MEXKAY TeHaMHU. XPOMOCOMHAs T€OpHs HACIIECTBEHHOCTH.

I'enernka moma. XpoOMOCOMHBIA MEXaHU3M OTIPEAETICHNS M0J1a. AYyTOCOMBI H MTOJIOBBIE XPOMOCOMEI. ['oMOramMeTHbII
U TeTeporaMeTHsli noj. ['eHeTndeckas cTpyKkTypa MoJ0BbIX XpomocoM. HaciieqoBanue npu3HakoB, CHEIVIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHasa cucrema. [lnefdoTpornust — MHOKECTBEHHOE JeCTBHE reHa. MHOKECTBEHHBIN ajliesIn3M.
B3anMopeiicTBre HeallIeNbHBIX TeHOB. KoMIuteMeHTapHOCTh. DnucTa3. [lomumepus.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTCHUH, )KUBOTHBIX M YEJIOBEKA, a TAKKE (PH3HOJIOTHIECKUX MPOLIECCOB,
MOBEJCHUS M KOTHUTHBHBIX QPyHKIMH. [ eHeTHUeCKHe MEXaHIU3MBbl CHMOMOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35HH —
HapasuT» U «XO0351H — MUKPOOHOM». [ eHeTHdIecKue acrieKThl KOHTPOJIS M M3MEHEHUsI HacIeJCTBCHHON HH(OPMAIIUH B
MTOKOJICHUSIX KIIETOK U OPraHU3MOB.



JdemoHcTpanuu

IToptpetsi: I'. Mennens, T. Mopras.

Tabnuuer u cxemsl: «IlepBolil 1 BTOpOi 3akoHBI MeHaens», «TpeTuil 3akoH MeHnens», « AHaTU3UpyoLee
cKpemmBaHue», «HenonHoe noMmuHrpoBanuey», «ClerieHHOE HaclIeJ0BaHNe IPU3HAKOB Y Opo30(uib», « eHeTnka
rmoay, «Kaprorun genorekay, «Kapuotun npo3od sy, «KapruoThIr ITHIED, K MHOKECTBEHHBIA aJUICITH3MY,
«B3auMoeiCTBHE TEHOBY.

O6opynoBaHue: MOJIEINb ISl JEMOHCTPALUK 3aKOHOB €IMHO00pa3nsi THOPUIOB MIEPBOTO MOKOJIEHUS U PACILEIICHHS
MIPU3HAKOB, MOJENb IS IEMOHCTPALlNU 3aKOHA HE3aBHCUMOTO HACJIEIOBAHNA TPU3HAKOB, MOJIENb I JEMOHCTPAlu!
CLICTIICHHOT'O HACJIEJOBaHMUs IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKponpenapar: «pozodunay.

IpakTnyeckas padora «/3yueHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPEUIMBAHUS Y JPO30(UIBI».

[pakTnyeckas padora «/3yueHue pe3ylbTaToB TUTHOPUAHOTO CKPEIIMBAHUS Y JPO30(UIbI».

Tema 13. 3akoHOMEePHOCTH U3MEHYHBOCTH

B3aunmopeiicTBue reHoTHIIA U Cpeabl pu GopMHUPOBaHUH (eHOTHIA. FI3MEHUYNBOCTH MPU3HAKOB. KauecTBeHHbIE 1
KOJMYECTBEHHbIE MPU3HAKU. BUIbl N3MEHUNBOCTHU: HEHACTIEACTBEHHAs M HACJIEJICTBEHHAS.

MonundurkannoHHass N3MEHIHBOCTh. Poib cpersl B hopMUpOBaHUN MOAM(PHUKAIIMOHHON n3MeHInBOCTH. HopMma
peaknuu npu3Haka. BapuanuoHHsIA psx 1 BapuanmonHas kpuBas (B. Moranacen). CBolicTBa MOIU(DUKAITMOHHON
W3MEHYHBOCTH.

I'enoTnuueckas n3MeHINBOCTh. CBOMCTBA T€HOTUITUYECKON M3MEHUMBOCTH. BHIBI FTeHOTHITNYECKON
W3MEHYUBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOuHatnBHast n3MeHUMBOCTE. Mei03 ¥ MOJI0BOM MPOIecc — OCHOBA KOMOMHATHBHOW U3MEHUYMBOCTH. POJIb
KOMOWHATHBHOW M3MEHYMBOCTH B CO3JJaHUU TEHETUUECKOTO pa3HOo0Opa3us B Ipe/eax OJHOTO BU/IA.

MyTtanmuoHHas N3MEHYHBOCTh. BHUIBI MyTannii: TeHHBIE, XpPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U
WHAYLIUpPOBaHHBIE MyTalMU. SIIepHbIe U UTOIUIa3MaTndeckue MyTanud. Comatnieckue U mojaoBble MyTaluu. [IpudanHbt
BO3HUKHOBEHHS MyTalluid. MyTareHsl ¥ UX BIUSHHE HA OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIHOHHOIO Mpoliecca. 3aKOH
TOMOJIOTHYECKUX PAMIOB B HaciencTBeHHOH m3meHunBoctr (H.M. BaBuioB). BHesnepHas n3MEeHYMBOCTE U
HaCJIEICTBEHHOCTb.

Onucenemuxa u SNULEHOMUKA, POlb INULEHEMUYECKUX (PaKMOPOs8 8 HACIe008AHUU U USMEHUUBOCTNU
Genomunuueckux npusHaKos y opeaHu3mMos.

JdemoHcTpanun

IToprpersr: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabnuiet 1 cxeMbl: «Buasl n13MeHYHBOCTHY, «MoaudHKaMOHHAs N3MEHUYNBOCTEY, «KOMOMHATHBHAS
HN3MEHYUBOCTBY, «Meio3», «OmnogoTBopenune», «l eHernueckue 3a00aeBaHus YeI0BeKa», « Buibsl MyTanuiiy.

OO6opynoBaHue: XKHUBbIE U repOapHbIC SK3EMIUIIPbl KOMHATHBIX PacTeHUH, pUCYHKH ((oTorpaduu) KUBOTHBIX C
Pa3IMYHBIMUA BUJAMH U3MEHYHBOCTH.

JlaGopaTopHasn padora «VccnenoBanre 3aKOHOMEPHOCTEW MOAN(DUKAIIMOHHON H3MeHUnBOCTH. [locTpoeHue
BapHallMOHHOIO PsiJia U BAPUALIMOHHOW KPUBOW».

IpakTnyeckas padora «MyTtanuu y Apo30puiisl (Ha TOTOBBIX MUKPOIIpENaparax ).

Tema 14. I'eneTuka ye0BeKa

Kapunotun genoseka. MexayHapoHas mporpaMMa HcciIel0BaHus TeHOMa YernoBeKka. MeToapl N3yueHHsl TEHETHKU
YeJI0BeKa: TeHeATOTHYECKHU, OJIM3HEIOBBIN, IIUTOTEHETHYECKUH, MTOMYIISIIMOHHO-CTATUCTUIECKHIA, MOJIEKYJISIPHO-
reaeTndecknii. COBpeMEeHHOE ompeziefieHHe TeHOTHIIA: TOJIHOTEHOMHOE CEKBEHHPOBAaHNE, T€HOTUITUPOBAHHUE, B TOM YHCIIE
¢ nomoupio [11[P-ananusa. Hacnencrsennsie 3a0oneBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE O0JIE3HHN YeJIOBEKa.
Bonesnu ¢ HacneaCTBEHHOM MPEPacoIOKEHHOCTEI0. 3HaUEHHE MEANIIMHCKOM FT€HETUKY B ITPEIOTBPAIICHNH U JIEUEHUU
TeHeTHYEeCKNX 3a00JeBaHMid YeoBeKa. MeauKo-rTeHeTHIecKoe KOHCYIbTHpoBaHue. CTBOIOBbIe KieTKU. [loHsTHE
«TEHETHYECKOI0 TPy3a». DTHYECKHE acTIeKThl UCCIEIOBAHUM B 00JIACTH PEAAKTHPOBAHUS TE€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue GaxTOPbI MOBHIILIEHHON YYBCTBUTEIBHOCTH YeJIOBEKA K (PU3NUYECKOMY U XUMHUYECKOMY 3arpsI3HEHHIO
OKpy>Karomiei cpeapl. [ eHeTnueckas mpenpacionokeHHOCTh YeJTOBeKa K MTaTOIOTHsIM.

JdemMoHcTpanun

Tabnuiel 1 cxembl: «KapuoTun dyenoBekay, «MeToIbl U3y4eHUs TEHETUKH YesloBeKay», «[ eHeTnueckue 3a001eBaHus
YEIIOBEKaY.

IIpakTnyeckas padora «CocTaBieHNe U aHAJIN3 POJOCIOBHOMN.

Tema 15. Cesnekuusi OpraHusMoB

JloMecTukanus 1 ceneknys. 3apoxkaeHne ceeKinu 1 noMectukanuu. Yuenne H. . Basunosa o Ilentpax
IIPOMCXOXKIEHHUSI U MHOT00Opa3us KyJIbTYPHBIX pacTeHHH. Pojb ceslek1ium B CO3JaHUU COPTOB PACTEHUI U OPOA



KUBOTHBIX. CopT, TTOpOIa, IITaMM. 3aKOH TOMOJIOTHYECKHX PSAIOB B HacieACTBeHHON n3MeHunBocTy H. WM. Basuiosa, ero
3HAYEHHE I CENEKIIMOHHON pabOTHI.

MeTo/p! ceNeKIIMOHHOM paboThl. MIcKycCcTBEHHBIN 0TOOP: MacCOBBIN U MHIUBUAYAIbHBIN. DTarbl KOMOMHAIMOHHOM
ceneknuy. VMcnbiTanue npou3BoauTeIel o moToMcTBy. OTOOp 10 TEHOTHUITY C TIOMOIIBIO OIICHKH (DEHOTHITa TOTOMCTBA U
0TOOp TIO TeHOTHITY ¢ ToMoIbio aHanmmza JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ] CETIEKITMOHHON paboThl. PamuaiioHHbIH 1 XUMHYECKANH MyTareHes KaKk
WCTOYHHUK MYTAIUH Y KYJIbTYPHBIX (DOPM OpraHu3MoB. VICIonbp30BaHEe TEHOMHOTO PEAaKTHPOBAHMS U METO0B
pexombuHanTHBIX JIHK 17151 momy4eHns MICXOMHOTO MaTepHana Jisl CeJIeKITHH.

[Tomyuenune monmuruionaoB. BHyTpuBHIOBas rubpuaun3alys. bIu3kopoAcTBeHHOE CKpEIUBaHNe, FITH HHOPHUHT.
HepozacrBenHoe ckpenuBanye, Wiv ayTOpuauHr. ['erepo3uc u ero npuyuHsl. Vcrnoib30BaHue reTepo3uca B CEICKITUH.
Otnanéunas rudpunusanus. [IpeogoneHue OecIionns MEKBHIOBBIX THOPUIOB. JJOCTHKEHUS CENCKIIMK PACTCHUH U
KUBOTHBIX. «3€1€éHas pegonioyusy.

CoxpaHeHHe U U3YYCHHUE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U UX TUKUX POJUYCH ISl CO3MaHUS
HOBBIX COPTOB U THOPHUIOB CENbCKOXO3SMCTBEHHBIX KYIBTYP. M3yuenue, coxpanenue u ynpasieHue 2eHemudeckumu
Pecypcamil CenbCKOX03AUCMBEHHbIX U NPOMbBICLOBbIX HCUBOMHBIX 8 YEAX YIYUUIeHUS CYUeCmBYIOWUX U CO30AHUSL HOBbIX
nOpoo, TUHUIL U KPOCCO8, 8 MOM YUCAE C NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008AHUL, Nepedosblx uoell U
NnepCcneKmusHbIX MeXHON02UM.

JdemMoHcTpanun

[optpetsr: H. U. Basunos, U. B. Muuypus, I'. [I. Kapneuenko, I1. I1. JIykbsuenxo, b. JI. Acraypos, H. bopnoyr,
. K. benses.

Tabmuie! u cxembl: «LIeHTPBI MPOUCXOKACHUS U MHOTO00Pa3Hsl KyJIbTYPHBIX PacTeHUil», «3aKOH TOMOJIOTHYECKIX
PSAIOB B HACIIEACTBEHHON H3MEHUMBOCTIY, «MeTOBI cenekim», «OTnanénnas rudpuauzanusy, «MyTareHes».

JlaGopaTopHasi padora «/I3yueHrue cCOpToB KyJIbTYPHBIX PACTCHUN U TTOPOJ TOMAIITHUX KHBOTHBIX.

JlaGopaTopHasi padora «/I3yueHrne METOI0B CEJIEKIIUN PACTCHHID.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeust «OCHOBHBIE METOIBI M JOCTIKEHUS CENIEKIINU PACTEHUH 1 )KUBOTHBIX (Ha CENEKIIMOHHYIO CTAHIIHIO,
IJIEMEHHYIO ()epMy, COPTOMCIBITATEIIbHBIN YUACTOK, B TEIUNIMYHOE XO3SAHUCTBO, B JJAOOPATOPUIO arpOYHUBEPCUTETA UIIH
Hay9HOTO IIEHTPA)».

Tema 16. BuoTexH0JI0THA ¥ CHHTETUYECKAS1 OHOJIOTUSA

OOBEKTHI, UCTIOb3yEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE ¥ TKAHEBBIC KYJIBTYPbhl, MUKPOOPTaHU3MbI, UX
xapakTtepucTuka. TpaJuiinoHHas OMOTEXHOJIOTHS: XJIeO0eUeHHUE, MOJyUYeHHE KUCIOMOJIOUYHBIX MIPOIYKTOB, BUHOCIIHE.
Muxkpobuonorudecknii cuaTe3. O0BEKTH MUKPOOHMOIOTHIECKHX TexHoJIorwid. [Ipon3BoncTBo Oenka, aMUHOKHCIIOT U
BUTAMHHOB.

Co3znanve TeXHOJIOTHH U MHCTPYMEHTOB II€JICHANIPABICHHOT'0 U3MEHEHHS 1 KOHCTPYUPOBAHUS TEHOMOB C IIEJTBIO
MOJTyYeHHUS] OPraHU3MOB M UX KOMITOHEHTOB, COJICPIKAIINX HE BCTPEUAIONIHecs B IPUPO/ie ONOCHHTETHYECKUE Ty TH.

Krnerounas nrxeHepusi. MeToIbI KyJIbTYphI KIIETOK M TKaHEeH pacTeHH U )KMBOTHBIX. Kprobanku. CoMmaTuieckas
TUOpUIN3AINS U COMaTHIEeCKuit aMOpuorenes. Vcrnonp30BaHue TaIIONIOB B CEJICKIIUN pacTeHuid. [lonyuenue
MOHOKJIOHANbHBIX anmumeln. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANLHbIX aHmumen 8 meouyure. VICKycCTBEHHOE
OMI0A0TBOpeHHE. PeKOHCTpYKIIUS AULEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. MeTOA TPAaHCIUTAHTALIUU SAJIEP KIETOK.
Texnonocuu 0300posneHus, KyI1bMmugUPOBanUs 1 MUKPOKIOHATLHO20 DASMHONCEHUS CElbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHas ¥ TeHHast WH)KeHepHsl. VICKyCCTBEHHBIH CHHTE3 reHa U KOHCTpyHpoBaHre pekoMOnHaHTHBIX JJHK.
Co30anue mpanceenvix op2anu3mos. JJocTIKeHHs 1 ePCIEeKTUBBI XPOMOCOMHOM M T€HHON MHXEHEPHUHU. DKOJIOTHYECKUe
Y 3TUYECKUE MPOOJIEMBI TeHHOH MHKEHEPUH.

Menaununckue ouotexHoioruu. [locrreHoMHuas tudpopast meauiaa. [1P-quarnoctrka. MeTab0IOMHBIN aHaAIM3,
TEHOLICHTPUYECKUN aHAIN3 MPOTEOMA YEIOBEKA JIsl OLICHKU COCTOSIHUS €0 310pOBbs. Vcronb30BaHUE CTBOJIOBBIX KIIETOK.
Taprernas Tepamnus paka. 3D-Ononmxkenepus it pa3padoTku (yHIaMEHTAILHBIX OCHOB METUITMHCKIX TEXHOJIOTHH,
CO3/IaHUs KOMIUIEKCHBIX TKAHEH COYCTAHHEM TEXHOJIOTHI TPEXMEPHOTo OnonpuHTHHIa U ckaddoauHra 11 perieHus
3a7a4 NePCOHATIU3UPOBAHHON MEULIUHBI.

Co3anre BEKTOPHBIX BaKIUH C IENBbI0 00ecIiedeHrss KOMOMHUPOBAHHOM 3aluThl OT Bo3Oyauteneir OPBU,
YCTaHOBJICHHE MOJICKYJIIPHBIX MeXaHU3MOB G yHKIoHupoBanus PHK-conepxkaiiux BUpyCOB, BBI3BIBAIOIIMX 0CO00
OTIacHBIE 3a00JIEBaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanuu

Tabmuret u cxembl: «Mcmosib30BaHUE MEKPOOPTaHU3MOB B MPOMBIIIIIICHHOM IPOU3BOJICTBEY, «KieTounas
WHXEHEpUs», «I eHHasl HHKEHEPUS.

JlaGopaTopHasi padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.



IIpakTHyeckas: padota «llomydeHre MOTOYHOKHUCIBIX TPOTYKTOBY.
IKeKkypens «broTexXHOIOTHS — BaKHEUIIIas MPOU3BOAUTEIHHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHIECKOE
MTPOU3BOICTBO ).

11 KJIACC

Tema 1. 3apo:kaenne u pa3BuTHE IBOJIOLMOHHBIX NPEJACTABJEHUI B 0H0JI0TUMN

OBomonoHHas Teopus Y. lapsuna. [Ipeanocsiiky BOSHUKHOBEHUS AapBUHN3MA. JKU3Hb U Hay4dHast JesITeNbHOCTh
Y. JlapBuHa.

JBrKymue cuiibl 3BoTtolny BuAoB o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTD Pa3MHOKEHHSI OPraHU3MOB,
HacJle/ICTBEHHAS! H3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBAHUE, ECTECTBEHHBIM U HCKYCCTBEHHBINH 0TOOD).

Odopmiterne cuaTeTHdeckoi Teopun dBomronnu (CTI). Helttpansaas Teopus sBorrorini. CoBpeMeHHAs
SBOJIOIIMOHHAS OMOJIOTHA. 3HaUCHHUE 3BONIOLIMOHHON TeOpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOH KapPTUHBI MHPA.

JdemMoHcTpanun

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krobe, U. {apBun, C. C. UeTBepUKOB,
N. N. HImansraysen, Ix. Xongeix, J. K. benses.

Tabnuuer u cxembl: «Cucrema xuBoit mpupoas! (1o K. Jluauero)», «JlectHuna sxuBbix cymiects (1o Jlamapky)»,
«Mexann3m (popMHpPOBAHUS IPHUCIIOCOOIIEHUH Y pacTeHHI U )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapripyra
mytemectsus Y. Jlapsunay, «Haxonku Y. lapeunay, «Dopmer 60pr0bI 32 cymiecTBoBaHuE», «Ilopoasr romyoein»,
«MHoroo0pazue KylIbTypHbIX (HOpM KamycTh», «[1opoapl JOMaTHUX KUBOTHBIXY, «CxeMa 00pa3oBaHUsI HOBBIX BUAOB (110
Y. JapBuny)», «CxeMa COOTHOIICHHSI IBIKYIIMX CHJI SBOIONUNY, « OCHOBHBIC MTOJIOKEHUS CHHTETHUECKOU TEOPUHU
IBOJIFOLIHN.

Tema 2. Mukpo3BosIonus v eé pe3yJbTaTbl

[Momynsims kak sneMeHTapHas euHUIA SBoItod. COBpeMEHHBIE METOABI OIICHKH TEHETHYECKOT0 Pa3sHoo0pasus
U CTPYKTYpBI Moy isinuil. Mi3mMeHeHnue reHo(oHAa MOMyJIALUHN KaK 3JIEMEHTAPHOE IBOIIOLMOHHOE SIBICHUE. 3aKOH
reHeTndeckoro pasHoBecus Jx. Xapnau, B. BaitaGepra.

OnemMeHTapHbIe PaKTOPBI (IBUXKYIIHE CHJIBI) BOJIIOIMUA. MyTaliMoHHbIH nporiecc. KoMOuHaTHBHAS N3MEHYUBOCTD.
Jpeiid reHoB — ciayvaliHble HEHANPaBICHHbIC H3MEHEHHUS YacTOT aJljleliel B TonmyisnusiX. DpQPeKT ocHoBaTens. Jpgexm
OymuiiouH020 copnviuka. CHudCeHue 2eHemU4ecKo20 pasHooopasus: npuyunsl u creocmesus. Ilpossnenue sghgexma
Opetigha 2enog 6 6orbuwiux 1 Mablx nonyasayuax. Murpanuu. Vzonsust nomymnsimii: reorpaduveckas (IpoCTpaHCTBEHHA),
Ouonornueckast (penpoyKTUBHAS).

EcrecTBenHsIit 0TO0p — Hanpasisitomui paxkrop 3Bosmorur. ©opMbl €CTECTBEHHOIO 0TOOpA: IBUKYILHIA,
CTaOMIM3UPYIOLIUH, pa3pbiBatoinil (An3pynTHBHEIA). [lonoBoit 0T00p. Bo3HNKHOBEHHE 1 SBOJIOLHS COLUATEHOTO
IIOBCACHHNA ) KUBOTHBIX.

[Iprcnoco6eHHOCTh OPTaHU3MOB KaK Pe3yJbTaT MUKPOIBOJIIOLNH. BO3HUKHOBEHUE TPUCTIOCOOIEHUH Y
opranu3MoB. ApoMopdo3bl U uauoaaantauuu. [Ipumepsr npucnocobaeHnit y opraHu3sMoB: MOp(doIoruueckue,
¢dusnonornyeckue, ONOXMMHUYECKHUE, TOBeeHYecKkrne. OTHOCHTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bug, ero kputepun u cTpykTypa. Bumoodpa3oBaHue Kak pe3ylbTaT MUKPOIBOIIONHUH. V301511 — KIroueBon
¢akTop BuaooOpazoBanus. [lyTn u ciocoObl BUI000pa30BaHus: ajuionaTpuieckoe (reorpaguueckoe), CUMIATPUIECKOe
(9KOTIOTHYECKOE), «MTHOBEHHOE» (MOTUILUIONAN3ANA, THOpuau3aIus). JIuTeTbHOCTh IBOTIOIMOHHBIX TIPOIIECCOB.

MexaHu3mbl popMUpOBaHHUS OUOJIOTHYECKOTO pa3HOOOpasusl.

Posnp 3BOMIOLIMOHHOM OMOJIOTHH B pa3paboTKe HAyYHBIX METOJIOB COXpaHEeHUs1 Onopa3zHooOpasus. MUKpO3BOIIOLUS
1 KO3BOJIIOLMS NTAPA3UTOB U UX X035eB. MexaHu3Mbl POPMUPOBaHUS YCTOHYNBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI C
HE.

JdeMoHcTpanuu

Ioptpertsr: C. C. Yersepukos, 3. Maiip.

Tabmums! u cxembl: «MyTalMOHHAA U3MEHYUBOCTEY, «IlomymsIronHas CTpyKTypa Buga», «Cxema nposBiIeHUs
3akoHa Xapau—BaiinOepray, «/{BrKyIIne CHIIbI 3BOJIOLUNY, «DKOJOTHUECKAs U30JISLNS MOMYJIAUN CeBaHCKON (hoperm»,
«["eorpaduyeckas U30AIMS JIMCTBEHHUIIBI CHOMPCKON U JIMCTBEHHUIIBI 1aypCcKOi», «llonynsaunoHHbIe BOTHBI
YUCJICHHOCTH XHIIHUKOB U KEPTB», «CXema MeHCTBHUSI €CTECTBEHHOTO 0TO0pay, «DopMbl O0PHOBI 3a CYIIECTBOBAHHE),
«MHRycTpUanbHbIi MeslaHu3M», «KuBble nckonaeMble», «[I0KpoBUTENbCTBEHHAS! OKPACKa )KUBOTHBIXY,
«[Ipenynpexnaromas okpacka )XUBOTHBIX», «Du3nonoruueckue agantauuny, «[IpucnocobieHHOCTh OpraHu3MoB U e€
OTHOCHUTENBHOCTEY, «Kputepun Bunay, «Buabl-neoiinukn», «CTpyKTypa BUaa B mpupoae», «CrnocoOst
BHI000pa3zoBaHusy, «I eorpaduaeckoe BuI0oOpazoBaHue TPEX BUIAOB JAHABIIICH, « DKOIOTHIECKOE BHI000pa30BaHUe
BHIIOB CUHUID, «llomutionsl pacteHuiy, «KamycTHO-peIeYHbI THOPHIT.



OO6opynoBanue: repbapun pacTeHuUH, KOJUIEKLIMM HACEKOMBIX, Uyuelia IITUI] U 3Bepeil ¢ IpUMepaMy Pa3IuuHbIX
MIPHUCIIOCOOIEHUH, Yydella ITHII ¥ 3BEpei pa3HbIX BHUIIOB, repOapui pacTeHUI OIM3KIX BUAOB, 00Pa30BaBIIIXCS
Pa3NUYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padoTa «BpIsBICHIE H3MEHYUBOCTH Y 0CO0CH OJTHOTO BHAY.

Jla6opaTopHasi padora «lIprucrmocobmeHus opraHU3MOB U MX OTHOCHTEILHAS IIEIeCO00Pa3HOCTEY.

JlaGopaTopHas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bosonus 1 eé pe3yJibTaThl

Mertoasl n3yueHus Makpo3Botonun. IlaneonTonornyeckue MeToap! u3ydeHus sBotonu. [lepexoausie Gpopmsl u
(brIoreHeTH4ecKue psifibl OPraHU3MOB.

Buoreorpaduueckue metonsl n3ydenus 3sontonnu. CpaBaeHue GIopbl U payHbl MATEPUKOB U OCTPOBOB.
Buoreorpaduueckue odnactu 3eminn. BUIBI-3HAEMUKH U PETUKTHL.

OMOPHOIOTHYECKUE U CPABHUTEIBHO-MOP(OIOrUIECKEe METObI M3YUEHHUS SBOMIOLUH. | eHeTnyeckne MeXxaHu3Mbl
3BOJIIOLIMM OHTOTEHE3a U MOSIBIICHUS 3BOJTIOIMOHHBIX HOBIIECTB. | OMOJIOTMUHBIE U aHAJIOTUYHBIE OpraHbl. PynuMenTapHble
OpraHbl ¥ aTaBU3MbI. MOJIEKYJISIpHO-TeHETHUECKUE, OMOXUMHYECKHE 1 MATEMaTHUECKHE METOIbI U3yUSHHUS IBOIOLNH.
I'omonornunsie rensl. CoBpeMeHHbBIE METOABI TOCTPOCHHUS (PMIIOTEHETHYECKUX AEPEBHEB.

XPOMOCOMHBIE MyTallU¥ U 3BOJIIOLIUS T€HOMOB.

OO0mue 3aKkOHOMEPHOCTH (TIpaBuIIa) ABOIIOLUH. [Ipuryun cmensvt gyrxyuii. HeoOpaTUMOCTh 3BOIOIVH.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUH.

JdemMoHcTpanun

[optpetsr: K. M. bap, A. O. Kopanesckuit, . Mromnep, 3. ['ekkens.

Tabnuiet u cxembl: «DUITOTEHETHUIECKUH PSL TOMAANY, KAPXCONTEPHKCY, «3BEPO3YObIE AIIEPBD»,
«Crerouedans», «PurnopuTs», «CeMeHHbIe MaopOTHUKN», «buoreorpaduyueckue 30HbI 3emMimy, «/perid
KOHTHHEHTOBY, «PenukTh, «HauanpHbie cTaguy 3MOpHOHAILHOTO Pa3BUTHSI TO3BOHOYHBIX JKUBOTHBIXY, «I OMOIOTHYHBIE
W aHAJIOTUYHBIE OPTaHbD), «PyTUMeHTBD, « ATaBU3MBI», « XpOMOCOMHBIE HAOOPHI YEIOBEKa U IIMMIIaH3ey, «I TaBHbIE
HampaBJICHUs IBOIIOLMNY, «O01I1e 3aKOHOMEPHOCTH 3BOTIOLIIN.

OO6opynoBaHue: KOJJIEKIINHU, FepOapuy, MyJISKH UCKOIIAeMbIX OCTATKOB OPTraHU3MOB, MYJISKH TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYANMEHTAaPHBIX OPIaHOB M aTaBU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. IIpoucxoskieHue U pa3BUTHE KU3HU HA 3emJe

Hayusnble rumore3sl MpoNCX0oXASHHUS )KU3HN Ha 3emiie. AOHoreHes3 1 nancrepMusi. JloHaydHble IpeACTaBICHHS O
3apOKICHNUHN KHU3HH (KpearnoHu3M). [ umoTes3a mocTOSHHOTO CaMO3apOXKISHHS XKU3HU U €€ OlpoBep)keHne onbitaMu O.
Penu, JI. Ciasunannianwy, JI. Iactepa. [IpourcxoxaeHue )XU3HA U aCTPOOHOIIOTHSL.

OcHOBHBIE 3Tarnbl HeOpraHu4deckoi sBosonyy. [lnanerapHas (reojoruyeckas) 3BOMOLUSA. XUMUYECKask 3BOJIIOLIUS.
AOHOTeHHBIN CHHTE3 OpraHNueCKUX BemecTB u3 Heopranudeckux. Oneir C. Mwiepa u I'. FOpu. O6paszoBanue
nosmMepoB U3 MoHoMepoB. KoanepsatHas runoreza A. M. OnapuHa, runoresa nepBudHoro oymnboHa J[x. Xongeina,
rerernueckas runoresa I'. Mémnepa. Pubosums (T. Yek) u runoresa «vupa PHK» V. I'unGepra. @opMupoBanne meMOpaH
1 BOBHUKHOBEHHUE MPOTOKIETKH.

Uctopus 3emnu n metoas! e€ n3ydenus. Mickornaemple opraHnyeckue ocTaTku. ['eoXpoHOoIorus 1 €€ METOIbI.
OTtHOcuTenbHas U aOCOMIOTHAS TeOXpOHOIOTHs. ['eoXpoHoIornyeckas 1mKkaisa: 30HbI, 3Pbl, IEPUOBI, STTOXH.

HauanbHeie sTansl opranndeckoii sosronuu. [losiBieHne 1 SBOIIONMS NEPBBIX KIETOK. DBOIIONKSA MeTabosn3ma.
BosznukHOBeHMe NiepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
CrpomaTonuTsl. [IpokapnoThl 1 3yKapHOTHI.

[IpoucxoxneHue aykapuot (cuMOHnoreHes). DBOIIOLUOHHOE IPOUCXOXKICHUE BUPYCOB. IIponcxoxaenne
MHOTOKJIETOYHBIX OPraHu3MOB. BO3HHKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIIOIMK BBICIINX pacTeHuid. OCHOBHBIEC apoMOP(03bl pacTeHH. BbIX01 pacTeHuit Ha CyIILy.
[losiBneHne cnOpOBBIX pacTeHUH U 3aBoeBaHKe UMU cyId. CeMeHHbIe pacTeHus. [Iponcxok1eHne IBETKOBBIX pacTCHUM.

OCHOBHBIE 3Talbl IBOJIOLMHN KUBOTHOTO MHpa. OCHOBHBIE apoMOp(] o3kl ) KUBOTHHIX. Benackas dayHa.
KemOpwiickuii B3pbIB — TIOSBJICHHE COBPEMEHHBIX THUTIOB. [IepBhie XOp0BHIe )KNBOTHBIE. JKU3HB B BOJIE. DBOIOIHS
M03BOHOYHEIX. [Iponcxoxaenue ampubuii n pentuiuid. [IponcxoxaeHne MICKONHUTAIOMNX U ITUIL. [IpUHIHIT KITFOUeBOTO
apomop¢o3a. OcBoeHre 6€CI03BOHOYHBIMU 1 TO3BOHOYHBIMH YKMUBOTHBIMU CYIIIH.

PasButure xu3HM Ha 3eMJIe 10 3paM U IIEPUOIaM: apXeid, IPOTepO30i, aIe0301, Me3030H, KaiiHo30H. OOIas
XapaKTepUCTHKa KJIMMaTa ¥ FeoJIOrH4ecKux npoueccos. [losiBieHHEe U pacuBeT XapaKTepHbIX OPraHU3MOB.
VYrneobpa3oBaHue: €ro ycuoBUs U BIMSHUE HA Ta30BBIH cOCTaB aTMOCHEpHI.

MaccoBble BBIMUPaHUS — 9KOJIOTHYECKHE KPU3HCHI TPONIoro. IIpuuuHbI U CleACTBUS MaCCOBBIX BEIMUPAHHIA.
CoBpeMeHHBIH 3KOJIOTHYECKUN KPU3HC, ero ocoOeHHOCTH. [Ipobiema coxpanenus: bnopazHooOpasus Ha 3emire.



CoBpemMeHHas crucTeMa opraHnudeckoro mupa. [IpuHmumne! knaccudukanuu opranu3MoB. OCHOBHBIE
CUCTEMATHUYECKHUE TPYIIBI OPraHU3MOB.

JdemMoHcTpanun

[Moptpetsr: @. Penu, JI. Cnannanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, Ix. Xonnein, I'. Ménnep, C.
Mumnep, I'. FOpmn.

Tabmumsr u cxemsbl: «Cxema ombeita ©. Peamy», «Cxema onbita JI. [Tactepa mo n3ydeHnIo caM0o3apOKACHHAS KU3HI,
«Cxema ombita C. Muimiepa, I'. FOpuy, «9tamnbsl Heopranuueckon 3BOMIOIIN, «['eoXpoHoIorndeckas mKanay,
«HaganpHbIe Tarmbl OPraHugecKoi 3BONIOIHIIY, «CxemMa 00pa3oBaHMs dyKaproT MyTEM cuMOnoreHe3ay, «CrucreMa sKuBoi
mpupoIbl», «CTpoeHue BuUpyca», «ApoMopdo3sl pacTeHmin», «PHHIOGUTEDY, «OTHOKIETOYHBIE BOAOPOCITHY,
«MHOTrOoKJIEeTOYHBIe BOAOPOCTNY, «Mxu», «[lanopoTHukuy», «['onoceMmeHHbIe pacTeHUs», «OpraHbl IBETKOBBIX PACTCHUI,
«CxeMa pa3BUTHS KUBOTHOTO MUPa», «ApoMop(o3bl KUBOTHBIX», «[IpocTeitmuey, «Kumeunononoctabiey, «Ilmockue
qepBm», «UiteancTonorue», «PeIoOb, «3eMHOBOAHBICY, «IIpecMbikatonuecsy, «ITumsn, «MiekonuTaronuey, «Pa3surie
JKU3HU B apXeHCKO 3pe», «Pa3BuTHe KM3HU B IPOTEPO30MCKOM 3pen, «Pa3BUTHE KU3HU B MAJIE030MCKOM 3pey, «Pa3Butue
JKU3HU B ME€3030MCKOI 3pey, «Pa3BuTue »U3HU B KaitHO30MCKOM 3pey, «CoBpeMeHHasi CUCTEMa OPTaHUYECKOI'0 MUPay.

Ob6opynoBanue: repbapun pacTeHUI pa3INYHBIX OTAETIOB, KOJJIEKIIUN HACEKOMBIX, BIQKHBIE ITperapaTsl
YKUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKLIUN UTJIOKOKUX, CKEJIEThl IO3BOHOYHBIX JKUBOTHBIX, Uy4esa OTHL U 3BEPEH,
KOJUICKITUH OKaMEHEJIOCTEH, MOJE3HBIX UCKOMAEMbIX, MYJISKA OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnas ga6opatopnas padora «MoxaenupoBanue onsIToB Mumepa—tOpu 1Mo n3y4eHnto aOHOTeHHOTO
CHHTE3a OpPTaHNYECKUX COeNMHEHNH B IEPBUYHOMN aTMochepey.

JlaGopaTopHasi padora «/I3yueHre 1 OnrCcaHue UCKOMMAEMbIX OCTaTKOB JPEBHUX OPTaHU3MOB).

IpakTnyeckas padora «/3yueHre ocoOeHHOCTEN CTPOCHHS PACTECHUN pa3HBIX OTICIIOBY.

IpakTuyeckas padora «l/3yueHre 0cCOOEHHOCTEH CTPOSHUS MTO3BOHOYHBIX JKHBOTHBIX Y.

Tema S. IIpoucxoxkaeHue 4e10BeKa — AaHTPOIIOTeHE3

Pazgens! u 3agaun anTpononorud. MeToapl aHTPOIOJIOTHH.

CraHoBIEHUE NPEICTABICHUI O IPOUCXOKICHUU YesloBeKa. Penurnosusie Bo33peHus. CoBpeMEHHbIE HAYyUHbIE
TEOpUH.

Cx0/IcTBO YelioBeKa ¢ KUBOTHBIMH. CHCTEMATHUECKOE TTOJIOKEeHHE uenoBeka. CBUETENHCTBA CXOICTBA YETIOBEKA C
JKUBOTHBIMH: CPaBHHUTEIBHO-MOP(OJIOrHIEeCKHE, IMOPUOIOTHYECKUE, (PU3UO0JIOT0-OHOXUMHUUECKUE, TIOBEICHUECKHE.
OTnuuus yenoBeka oT KUBOTHBIX. [IpIMOX0XKAEHIE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra
Y BTOPOM CUTHAJIBHOM CUCTEMBL.

JBwkynme cuiibl (akTopsl) aHTpororeHesa: OMOIOTHYECKHE, colanbable. COOTHONIEHHE OUOOTHYECKHUX H
ColMaNbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE cTaMH aHTpOTIOreHe3a. PaHHNe yemoBeK0oOpa3Hble 00€3bsHBI (IIPOKOHCYJIIBI) M pAHHHE MTOHTUIBI —
o0IIIKe MPEeIKH YeI0BEKOOOPa3HbIX 00€3bsH U JI0/IeH. ABCTPAIONIUTEKH — IBYHOTHE MTPEKH Jtojiel. UeloBeK yMelbIi,
TIepBBIE U3TOTOBIICHUS OPYAHiA Tpyaa. YemoBek MpsIMOXOISIINEN U IIEPBBIA BBIXO]T JItoJeH 3a npeaensl Adpuku. Yenosek
reienpOeprckuii — oOIIHiA TPEIOK HeaHIepTaIbCKOTO YeJI0BEeKa U YeJIOBeKa pa3yMHOT0. UenoBek HeaHepTallbCKHIA Kak
BH/I JTIOJICH XOJIOAHOTO KJIMMaTta. YemoBeK pa3yMHBIA COBPEMEHHOTO THIIA, ICHUCOBCKHUI YEeTIOBEK, OCBOCHHE KOHTHHEHTOB
3a npenenamu Adpuku. [laneoreHeTHka U majacoreHoMHUKa.

DBOJIOIHSI COBPEMEHHOTO YelioBeka. EcTecTBeHHBIM 0TOOP B MOMYJISAIUAX YelIoBeKa. MyTallMOHHBIHN MPOIIECC U
nosiumopdu3m. [TomysinoHHbIE BOIHBI, Apei TeHOB, MUIpalusi U «3P(HEKT OCHOBATEISN» B HOIMYJIAIUAX COBPEMEHHOTO
YeNoBeKa.

UYenoseueckue packl. [lonsarue o pace. bonbIme packi: eBporieoniHas (€Bpa3uiickas), aBCTpaio-HETPOHTHAS
(3xBaTOpHANbHAS ), MOHT'OJIOWIHAS (A3UATCKO-aMepHUKaHCcKas). Bpemst v myTu paccenieHus 4eioBeka 1o mianere. EquHcTBo
YeoBeUecKnx pac. Haydnas HecoCTosITebHOCTE pacu3Ma. [Iprucrmoco0IeHHOCTh YeToBeKa K pa3HbIM YCIOBUSIM
OKpy>karomiel cpenbl. Bimsaue reorpaduyeckoii cpesl U apeiida reHoB Ha MOPQOIOTHIO U (DU3HOJIOTHIO YEITOBEKa.

MeXIMCIUILTMHAPHBIE METO/TBI B (PU3MUYECKOM (OMOIOrHYECKO) aHTPOITIOJIOTHH. DBOJIOIMOHHAS aHTPOIIOJIOTHS U
MaJICOAHTPOTIOIOTHS YSIIOBEUCCKUX TOIMIIAHiA. brocoraibabIe NCCIIeIOBAHUS IPUPOIBI YelloBeKka. McciaenoBanme
KOABOJIIOLIMH OMOJIOTHYECKOT0 U COIHAILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. Japsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuip! 1 cxeMbl: «MeToabl aHTPOITOJIOTHI, «I 0JIOBHOM MO3T 4estoBeKay, «UeroBekooOpa3Hbie 00€35IHbD,
«CKkeneT 4enoBeKa U CKeJeT MUMITaH3e, «PyTMMEHThI U aTaBU3MBbID», «/[BUXKYIINE CUIIBI aHTPOIIOTCHE3a,
«DBOJIIOIIMOHHOE APEBO YEIOBEKA», «ABCTPATIONUTEK», «UeloBeK yMemblil», «HemoBek NpaMOXOoAsauily, «/eHucoBckuii
yenoBek» «Heannepransipy, «KpomanboHIB, «lIpeakn denoBeka», « ITambl IBOITIOIUH YeI0BeKay, «Packl uenoBekay.



ObopynoBaHue: MyJISKA OKaMEHEJIOCTEH, MPeIMETOB MaTepHaIbHON KyIbTYPHI IPEIKOB YEIOBEKa, PEMPOAYKINN
(dboTorpadum) kapTHH ¢ MHGDOIOTHICCKUMHI 1 ONOICHCKUMU CIOKETaMH TPOUCXOXKICHIS YeI0BeKa, (oTorpaduu HaX0g0K
HCKOIaeMbIX OCTATKOB Y€JI0BEKa, CKEJIET YeJI0BeKa, MOJIeb Uepera YeloBeKa U yepena MHUMIIaH3€e, MOJENb KUCTH
YeJloBeKa M KMCTH IIKUMIIaH3€, MOJEIU TOpca PEIKOB YEIOBEKa.

JlaGopaTopHas padora «/3ydenne ocoOeHHOCTEH CTPOCHHUS CKENeTa YeJI0BEKa, CBA3aHHBIX C MPAMOXOXKICHUEMY.

IIpakTuyeckasi padota «/I3ydeHre SKOIOTHYECKUX aAANTAI[UI YEITOBEKaY.

Tema 6. IK0JIOrHsI — HAYKA 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB M HAJIOPTraHM3MEHHBIX CHCTEM C
OKpYkaoLeil cpeaoi

3apoxaeHne 1 pa3BUTHE IKOJIOoTHH B Tpyaax A. 'ymbomnsara, K. ®@. Pynse, H. A. CeBeprosa, 3. I'ekkens, A.
Tencnu, B. H. Cykauépa. Paznens! 1 3aaun 3xon0ruy. CBsI3b 3KOJIOTHH € APYTUMHU HayKaMHu.

Mertoast sxonorud. [ToneBsie HaOMOACHNS. DKCIIEPUMEHTHI B SKOJIOTHU: IPUPOTHBIE U J1a00paTOpHEIE.
MonenupoBanne B 3K0JIOTHH. MOHATOPHHT OKPY>KAIOIIEH CpeIbl: JIOKANbHBIH, pETHOHAIBHBIN U TTT00aTHHBIH.

3HaueHNe SKOIOTMUYECKUX 3HAHUH [T yesoBeka. DKOJIOTHYeCKOe MUPOBO33pPEHHE KaK OCHOBA CBSI3€H 4eJI0BEYECTBA
¢ npupoaoi. PopMUpOBaHNE FKOJIOTMUECKON KyJIbTYphl U IKOJIOTHYECKOH IPaMOTHOCTH HAaCEIEeHHUS.

JdemoHcTpanun

[oprpetsr: A. 'ymbomnbar, K. @. Pynee, H. A. Cesepuos, 3. ['ekkens, A. Tencnu, B. H. Cykaués.

Tabmure! u cxembl: «Pasznernsl axomorun», «MeTopl 3KOJIOTUNY, «CXxeMa MOHUTOPHHTA OKPYXKAIOIICH CPeIbh».

JlaGopaTopHasi paGora «/3ydyeHrne METOI0B S3KOJIOTUUECKUX HCCIEAOBAHUII.

Tema 7. OpranusMsl U cpea 00UTAHUA

Okonoruueckue (HakTopbl K 3aKOHOMEPHOCTH MX AercTBus. Kitaccudukaius SKoIornaecKkux GakTopoB:
abMoTHUeCKUe, OMOTUYECKHUE, aHTPOTIOreHHbIe. O0IIHe 3aKOHOMEPHOCTH JCHCTBUS IKOJOTHIeCKUX (pakTopoB. [IpaBuio
vuaumyMa (K. lnpenrens, FO. JIn6ux). TomepanTHOCTh. OBpHONOHTHBIE U CTECHOOUOHTHEIE OPTraHU3MBI.

Abuotndeckue Gaxktopbl. CBET Kak SKOJIOrHYecKuid pakTop. JleiicTBre pa3HbIX y4acTKOB COTHEUHOT'O CIIEKTPa Ha
OpraHHU3MBbI. DKOJOTHYECKHE TPYTIIbI PACTEHUH U )KUBOTHBIX MO0 OTHOILIEHUIO K cBeTy. CUTHaNIbHas pojb CBETA.
DoTOnEepUOaU3M.

Temnepatypa kax axonoruueckuii pakrop. [eiictBre TemmnepaTypsl Ha opraHu3msl. [lolkunorepMHbie 1
TOMOMOTEPMHBIE OpTraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPT'aHNU3MBI.

BrnaxxnocTh Kak skonoruueckuii paktop. [pucnocobnenns pacTeHUH K MoJIIepKaHuIo BOJHOTO OanaHca.
Knaccudukamms pactennii 1o OTHOMIEHUIO K Bojie. [Iprcoco0neHus s)KHBOTHBIX K M3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl 00UTaHUs OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/IyIIIHAS, TOYBEHHAs, [ITyOHMHHAs TIOIIOYBEHHAs,
BHYTpHOpranu3MeHHas. DU3NKo-XUMHUECKHE 0COOCHHOCTH cpel 00UTaHUs OpraHn3MoB. [Ipucnoco0ieHrs OpraHu3MOB K
JKU3HU B Pa3HBIX Cpefax.

buonormueckue putmel. BHemHue u BHyTpeHHNE pUTMBL. CyTOYHBIE ¥ TOIUYHBIE pUTMBI. [Iprucnocobi1eHHOCTh
OpPraHU3MOB K CE30HHBIM M3MEHEHHUSIM YCIOBHUN KU3HHU.

’Kuznennsie hopMer opraan3moB. [loHsaTre 0 xu3HeHHOU (hopme. JKu3HeHHBIE POPMBI paCTeHHIA: JepeBbs,
KYCTapHUKH, KyCTaApHUYKUA, MHOTOJIETHHE TPABBI, OJJHOJIETHHE TPaBhl. JKn3HEeHHBIE ()OPMBI KHUBOTHBIX: THAPOOHUOHTHI,
re00MOHTHI, a3pO0HOHTHI. OCOOSHHOCTH CTPOSHUS 1 00pa3a KU3HU.

Bruotnyeckue Gaxktopsl. Bunbl OMOTHYECKHX B3aMMOJICHCTBUI: KOHKYPEHIINS, XUITHAYECTBO, CAMONO3 U €T
¢dopmel. [lapazutusm, koonepamnus, MyTyaJlu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxJieOHn4ecTBO). Herpoduueckue
B3aMMOJCHCTBUS (TonMueckue, popudeckue, padpuueckue). 3HauCHHE OMOTHYECKUX B3aUMOJICHCTBHM IS
CYIIECTBOBAaHMS OPTaHMU3MOB B cpezie oOuTaHus. [IprHINT KOHKYPEHTHOTO HCKITIOUEHHS.

JdeMoHcTpanuu

Tabnuiel u cxembl: «OKoJorudeckue GakTopb», «CBETOBON CIEKTPY», « DKOJIOTMIECKHE TPYIIIBI )KUBOTHBIX IO
OTHOIIIEHUIO K CBETY», « T eIIIOKPOBHBIE JKUBOTHBIE», «XO0JI0THOKPOBHBIE KHUBOTHBIEY, «DU3NOIOTHYECKUE aJalTalluN
XKHUBOTHBIX», «Cpellbl 00UTaHUs OpraHn3MoBy, «bronornueckue puTMel», «Ku3HeHHbIe (HOPMBI pacTeHHi», < Ku3HeHHbIE
(OPMBI JKUBOTHBIX», «DKOCHUCTEMA IIUPOKOIUCTBEHHOTO JIecay, « DKOCUCTEMa XBOMHOTO Jecay, «Llenn nuranus»,
«XwumanuecTBOY, «llapazutusm», «Kouakypermmsay, «Cumonosy», « Kommercammzm.

Ob6opynoBanue: repbapuy pacTeHUI 1 )KUBOTHBIX, TPUCIIOCOOJICHHBIX K BIHSHUIO PA3IIMUHBIX IKOJIOTHYESCKUX
(akTOpOB, repOapru CBETOMIOOMBBIX, TEHEMOOUBBIX 1 TCHEBBIHOCIUBBIX PACTEHNUH, CBETOINIOOUBBIE, TEHETIOOUBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTEHMUS, TePOAPHH U KOJUIEKIH TETIONMIO0OUBBIX, 3MMOCTONKUX, MOPO30yCTOWYHBBIX
pacTeHwid, dydelna ITUII U 3Bepel, repOdapuu pacTeHU, OTHOCSAIINXCS K TUTpoduTaM, kcepoduram, Me3ohuTam,
KOMHATHBIE paCTEHHs JaHHBIX TPYIII, KOJJICKIMY KUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpeliaX, repOapiu U KOJIEKIHH
pacTeHHii U JKUBOTHBIX, 00JIa1a0MIKX YePTaMH MPHUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHSAM YCIOBHH KHU3HU, repOapuu
W KOJUICKITUH PACTCHHUIN M KHBOTHBIX Pa3IMYHBIX )KU3HEHHBIX (POPM, KOJUICKITUH KUBOTHBIX, YIACTBYIOIINX B Pa3THYHBIX
OMOTHYECKHUX B3aMMOJICHCTBUAX.



JlaGopaTopHasi padoTa «BbIsIBICHIE MPUCITOCOOTICHII OPTaHU3MOB K BIIHSHHUIO CBETA».

JlaGopaTopHas padora «BrisBiIeHHE TPUCITOCOOIEHUI OPTaHN3MOB K BIUSHUIO TEMIIEPATYPBI».

JlaGopaTopHasi padoTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUI M3 Pa3HBIX MECT OOUTAHUS».

Tema 8. Dkosorust BUA0B ¥ MOMYJISIIUH

DKOJOTHYECKHEe XapaKTepUCTHKH monyJssiiu. [lomymsanms kak Guonorudeckas cucreMa. Pois HEOTHOPOAHOCTH
cpensl, Gpu3nIecKux 0aphepoB M OCOOEHHOCTEW OHMOJIOTHH BUIOB B (HOPMHUPOBAHNUH TIPOCTPAHCTBEHHOHN CTPYKTYPHI
nomyssiuuid. OCHOBHBIE TOKA3aTeNN MOMYJIALUHI: YNCIEHHOCTh, TNIOTHOCTh, BO3pAcTHAs H MOJIOBAas CTPYKTYpA,
POXXKIaeMOCTb, TPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHS.

OKojoruyueckas CTpykTypa nomymsinud. OeHKa YUCIeHHOCTH MOMyJIun. J\MHaMyKa TOMyJIAIUN 1 €€ PEeTyJIISIHsL.
Bruotnyeckuii moTeHMan momyasuud. MonenupoBaHue AUHAMHUKH NOMyJ sy, KpuBble pocTa YUCICHHOCTH MOMYJISLHH.
KpuBrle BeoKHBaHUS. Perymsiuus 4ncieHHOCTH NOMYJISIIKAA: poiib (PaKTOPOB, 3aBUCAIINX U HE 3aBUCAIINX OT TNIOTHOCTH.
DKoylorrudeckne crparerud BunoB (r- u K-crparerun).

[Nonsitue 06 3K0JIOrUYECKOl Hulle Bua. Mectooburanue. MHOroMepHasi MOJIeb 3KoJIoruueckoi numm Jx. .
XarunHcoHa. Pa3mepsl sxonorudeckoit Humm. [loTeHnmanbHas U peann30BaHHas HULIM.

Bun kak cuctema nomynsiiuil. Apeansl BUIOB. BUabl U UX )KU3HEHHBIE CTPATETUH. DKOJIOTHUYECKUE SKBUBAJICHTHL.

3aKOHOMEPHOCTH TIOBEICHHS 1 MUTPAIINi )KUBOTHBIX. broIornveckrne NHBa3WU 9y>KEPOTHBIX BHIIOB.

JdemMoHcTpanun

[optper: k. U. XaTunHCOH.

Tabmums! 1 cxeMbl: «DKOJIOTHIECKHE XapaKTEPUCTUKH OIS, «[[pocTpaHCcTBEHHAS CTPYKTypa MOy,
«Bo3pacTHble mupaMuabl NOMyIIUN», «CKOPOCTh 3acesieHus] IOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHu3MaMm», «Mojeib
skoJsiornueckor Huiu k. M. XaTunHcoHay.

ObopynoBanue: repbapun pacTeHu, KOJTEKIINN )KUBOTHBIX.

JladopaTopHas padora «[IpucrnocoOieHns CeMsH paCTeHUH K PaCcCEICHUIOY.

Tema 9. JkoJiorust cood1mEecTB. IKOJIOrHYeCKHE CUCTEMBI.

CoobmiecTBa oprann3MoB. brorieHos u ero cTpykrypa. CBsI3u MEXIy OpraHn3MaMHu B OUOIICHO3E.

Oxocuctema Kak oTkpbITas cuctema (A. J[x. Terncnun). @yHKIHOHATBHBIE OIOKH OPTaHU3MOB B SKOCHCTEME:
MPOIYIIEHTHI, KOHCYMEHTBI, peylIeHThl. Tpoduueckie ypoBHU. Tpoduueckue ey u cetd. AGHOTHYECKHE OJIOKH
skocucTeM. [1o4BbI U HITBI B 3KOCcHcTEMaxX. KpyroBopoT BELIECTB U MOTOK IJHEPTHUU B IKOCHUCTEME.

OcHOBHBIE ITOKa3aTeIN HKOCUCTEMBL. bromacca u nmpoxykuus. DKoJ0orHyeckre IMpaMubl Yuces, 0nomMaccsl 1
SHEPTHH.

Jlunamura sxocucmem. Kamacmpoghuueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIE 3aKOHOMEPHbBIE CMEHBI
COo00IIIeCTB — CyKieccuu. [lepBiUUHbIE W BTOPUYHBIE CYKIIECCUU U MX IIPUYHUHBI. AHTPOIIOTCHHEIE BO3/ICHCTBHA Ha
cykneccun. KimmMakcHoe coobiiectBo. bropasHooOpasue 1 MoTHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH
COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBL. DKocUcmembl 03€p U pex. IKocucmemvl Mopell U 0Keanos. IKocucmemvl MyHOp, J1ecos,
cmenetl, NyCHbIHb.

AHTpPOTIOTeHHBIE 3KOCUCTEMBI. ATpo3KocucTeMa. ATpolieHo3. Pa3nnyust Mexay aHTpOIIOT€HHBIMU U IPUPOIHBIMH
9KOCHCTEMaMH.

VYpb6oskocuctemsl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucTeM. ['opozackas ¢iopa u ¢payna. CuHaHTpOIHM3aLUMs
ropojickoii (hayHbl. Bruonorndeckoe u X03sMCTBEHHOE 3HAUEHUE arpPOIKOCHUCTEM U YPOOIKOCUCTEM.

3axoHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOIEUCTBUI OPraHU3MOB B d9KOCUCTEMaX. Po/ib KackaoHozo
agpexma u 6U006-30UPUKAMOPO8 (KNH0YEBbIX 8U008) 8 hyHKYUOHUpOosanuu sxocucmem. IlepeHOC SHEPrUU U BEILECTB
MEXy CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTb OPTaHU3MOB, MTOMYJISIUNA M SKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX U
AHTPONIOT€HHBIX BO3/IECTBUM.

Mexanuzmul 6030elicmaus 3a2psA3HeHUL PA3HLIX MUNOE HA CYOOP2AHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U
9IKOCUCTHEMHOM YPOBHSX, OCHOBbL IKOJLO2UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeTo10IoT sl
MOHHUTOPHHTA €CTECTBEHHBIX M AHTPOITOTEHHBIX SKOCHCTEM.

JdemMoHcTpanun

[optper: A. [Ix. Tencnu.

Tabmumps! u cxemsbl: «CTpyKTypa 6MOLIEH032», « IKOCHUCTEMA HIMPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOWHOTO
necay, « DyHKIHOHATBHBIE TPYIIITBI OPTaHIU3MOB B dKOCcHCTEMEY, «KpyroBopot BemiecTB B akocuctemey, «Llenn muranus
(macTOuIHAas, JeTpUTHA)», «IKOIOTHIYECKas MUPaMUIa YUCEID», « IKOIOTHUECKasi MUpaMua OHoMacchh»,
«JKonoruyeckas nupaMua sHeprum», «O6pazoBanue Oonoray, «llepBuuHas cykueccus», «BoccTaHoBIeHHE Jieca mocie
moskapa», « JKocCHUCTeMa 03epay, «ATporeHo3», «K KpyroBopoT BemecTB 1 MOTOK SHEPTHH B arporeHos3ey, «lIpumepsr
ypOOdKOCHUCTEM.



O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMA HACEKOMBIX, dydelna IITUIl U 3Bepel, repoapuu KyIbTYPHBIX U
JUKOPACTYIIMX PACTEHHUH, aKBAPUYM KaK MOJENIb SIKOCUCTEMBI.

IpakTnyeckas padora «/3ydeHne u onrcaHue ypoo3IKOCUCTEMBD).

JlaGopaTopHas padora «lI3ydenne pazHo0Opa3Hsi METKUX MOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX SKOCHCTEMAaX.

IKeKypeus «IKCKYpCHs B THITUYHBIN OHOTreolieHo3 (B 1yOpaBy, Oepe3HsK, eIbHHK, Ha CyXOAOIbHBIN HITH
MMOMMEHHBIH JyT, 03€p0, 00JI0TO)».

IKCKypeust «DKCKYpCHsI B arpO3KOCUCTEMY (Ha TI0JIE HITH B TEIUTMYHOE XO3SHCTBO).

Tema 10. buocdepa — riaodanbHast IKocucTEMA

Bbuocdepa — odbmennaneTapHas 060109Ka 3eMiIH, TIe CYIIECTBYET WIH CyIIeCTBOBajla KU3Hb. PazBuTie
npeacTaBieHuil o 6uocdepe B Tpynax J. 3tocca. Yuenue B. H. Bepranckoro o 6uoctepe. Obnactu 6uochepst u eé
coctaB. JKuBoe BemiecTBO 6uocdeps! u ero QyHKINH.

3aKOHOMEPHOCTH CyIecTBOBaHuUs drocdeprl. OcodeHHOCTH OHnocheps! Kak rIo6aaTbHON IKOCHCTEMBI.
Junammuueckoe paBHOBecHe B 6uochepe. KpyroBopots! BelecTB 1 OMOre0XMMUYeCKUe HUKIIBI (YIIepoaa, a30Ta).
PurmuuHOCTH siBeHU B Onocdepe.

3onanpHOCTH Onochepsl. [lonsTie o Onome. OCHOBHBIE OMOMBI CYIITN: TYHAPA, XBOWHEIE Jieca, CMEIIAHHBIC U
LIMPOKOJINCTBEHHBIE JIECA, CTEIIH, CABAHHBI, IIyCTHIHU, TPOIIMYECKHE JIeca, BRICOKOropbs. Kiinmar, pacturensHslil 1
KUBOTHBI MUP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIMS )KUBBIX CHCTEM, OIICHKA WX PECYPCHOTO MOTEHIHAaNa i OMoc(hepHBIX (hyHKITHI.

JdemMoHcTpanun

[optpetsr: B. U. Bepnanckuii, 9. 3rocc.

Tabnuuer u cxemsl: «I'eocdepsr 3emm», «KpyroBoport azora B mpupozae», «KpyroBopor yriepona B mpupoze»,
«Kpyrosopot kucnopozaa B npupoze», «KpyroBopot Bozs! B mpupozae», «OcHOBHbIE OnoMbI cymn», «Kimmatudyeckue
nosica 3emnny, «TyHapay, «Taiiray, «CMmemanusiii gecy, «IupokonucTBeHHbIH ecy, «Cremnby, «CaBanHay, «[lycThH Y,
«Tponunueckuil ecy.

ObopynoBanue: repbapun pacTeHUi pa3HbIX OMOMOB, KOJIICKITH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xaromas cpeaa

JKOJIOTHYECKUE KPU3HUCHI U MX IPUYUHEL. Bo3zelicTBre yenoBeka Ha Ouochepy. 3arps3HeHre BO3AYIITHON CpelIbl.
Oxpana Bo3yxa. 3arpsisHeHHe BOAHOM cpepl. OXpaHa BOJIHBIX pecypcoB. Paspymienne mousbl. OxpaHa MOYBEHHBIX
pecypcos. I3meHnenue knumara.

AHTpOTIOTeHHOE BO3/IEHCTBUE HAa PACTUTENBHBIN 1 )KMBOTHBIN MHp. OXpaHa pacTUTENHFHOTO U )KMBOTHOT'O MHUpA.
OCHOBHBIE IPUHIIKITBI OXpaHbl TPUPobl. KpacHsie kauru. Ocobo oxpansemMsbie npupoaubie Tepputopun (OOIIT).
Boranndeckue caapl ¥ 300JI0THYECKUE MTAPKH.

OcHOBHBIE IPUHIUIIBI YCTOHYMBOI'O Pa3BUTHS YEIOBEUECTBA U NPUPO.IbL. PaninoHansHOE IPUPOIONIONB30BaHUE U
COXpaHEeHHe OMOJIOTHYECKOro pa3HooOpasus 3emiu. OOre 3aKOHOMEPHOCTH TII00aTbHBIX IKOJIOTUIECKUX KPH3HCOB.
Oco0eHHOCTH COBPEMEHHOT'0 KPU3HCa U €ro BEPOSITHbIE IOCIEACTBUSI.

Pa3BuTHE METO10B MOHUTOPHHIA PA3BUTHUS ONACHBIX TEXHOTEHHBIX MpoLeccoB. CucmemHule uccie008anus
nepexooa K pecypcocbepezaioujeli U KOHKYpeHmMochocooHoll snepeemuxe. buonozuueckoe pasnoobpasue u buopecypcei.
Hayuonanvnvle ungopmayuonnsie cucmemol, obecnevusaroujue 00Cmyn K ungopmayuy no COCIMosHuio 0moeIbHuIX 6UO08
u axocucmem. OcHo8bl IKOpeAOUTUMAYUU IKOCUCTEM U CHOC0D08 DOPbOYLL ¢ buonogpedicoeHusmu. Pexoncmpyxyus
MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpanun

Tabnuiel 1 cxeMbl: «3arpsi3sHeHUe aTMochepb», «3arpsa3HeHue ruapocdeps», «3arps3HeHre OB,
«[lapuukoBelii 3¢ dexT», «Ocodo oxpaHseMble IPUPOIHBIE TEPPUTOPHIY», «MOJENN yIpaBIIeMOro MUPay.

Ob6opynoBanue: hororpadun oxpaHsIEeMbIX paCTCHHUNA 1 KUBOTHBIX KpacHoi kauru Poccuiickoit deneparumy,
KpacHoli kHurn peruosa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA YPOBHE
CPEJHET'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJbTATBI

@I'OC COO ycranaBimmBaeT TpeOOBaHUSA K pe3yIbTaTaM OCBOEHHS 00YJArOIIMMUCS MPOTPAMM CPETHETO 0OIIETo
00pa3oBaHus: INUYHOCTHBIE, METAIIPEAMETHBIC U MPEAMETHEIE.

B cTpykType THIHOCTHBIX Pe3yIbTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHH BBIJENIEHBI CIIETYIOIINE
COCTaBJISIONINE: OCO3HAHNE 00YYAIOIINMUCS POCCHHUCKOM IPayKAAaHCKON MIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BHUTHIO,
CaMOCTOSITEIBHOCTH M CAMOOIIPEACTICHHIO, HaluYUe MOmugayuy K 00y4eHuIo ONOJIOTHH, YeleHanpasieHHoe pasgumue
BHYTPEHHHX YOCKACHUI TMYHOCTH Ha OCHOBE KIIFOUEBBIX LICHHOCTEH M UCTOPUYECKUX TPAAULUA Pa3BUTHUS
OHMOJIOTHYECKOTO 3HAHUSA, 20/MOBHOCHb U CNOCOOHOCHb O0YUAIOIIIXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEITHHOCTH
LEHHOCTHO-CMBICIIOBBIMH yCTaHOBKAMHU, IPUCYIIMMHU CUCTEME OMOJIOTHYECKOT0 00pa30BaHUsl, Haluyue npasoco3HaHUs
9KOJIOTHYECKON KYIBTYPBI, CHOCOOHOCTU CIABUMb TIETH U CTPOUTD )KU3HEHHBIE TUTaHBI.

JImdaHOCTHBIE pe3yNbTaThl OCBOSHHSI IPOTPAMMBI IT0 OHOJIOTHH TOCTUTAIOTCS B SAMHCTBE yUeOHOH H
BOCIIUTATENbHOU AESATENBHOCTU B COOTBETCTBUH C TPAAULIMOHHBIMU POCCUMCKUMU COLIMOKYIbTYPHBIMHU, HCTOPUUYECKUMU U
AYXOBHO-HPAaBCTBCHHBIMU LICHHOCTAMU, IPUHATBIMHA B O6IIICCTBC IIpaBWJIaMy U HOpMaMH ITOBCACHUSA U CHOCO6CTBYIOT
MPOLIECCAM CaMOITO3HAHUA, CAMOBOCIIMTAHMS U CAMOPA3BUTHS, Pa3BUTUS BHYTPEHHEH O3ULIUN JUYHOCTH, NATPUOTU3MA U
YBaXEHHSA K 3aKOHY W MIPABOIIOPSAKY, Y€JIOBEKY TPy/la ¥ CTapIIeMy MOKOJIEHHUIO, B3AMMHOTO YBAXKECHHS, OEPEKHOTO
OTHOILIEHUS K KyJIbTYPHOMY HacJeAUIO U TPaJUuLMSIM MHOTOHaIIMOHAJIBHOTO Hapoja Poccuiickoi @enepanuu, npupoie u
OKpYy>Kalollen cpese.

JImdaHOCTHBIE pe3ynbTaThl OCBOSHHSI YIeOHOTO TIpeaMeTa « bHONIOTHs» JOKHBI OTpa)kaTb TOTOBHOCTh H
CIOCOOHOCTH 00YYAIOIIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH MO3UIMEN JINYHOCTH, CUCTEMON
HOEHHOCTHBIX OpHCHTaHHﬁ, MMO3BUTHUBHBIX BHYTPCHHUX y6e)K,Z[CHI/II>'I, COOTBCTCTBYIOIHX TPAAUIHUOHHBIM HECHHOCTAM
POCCHICKOTO 00IIIECTBa, pacIIupeHne JKU3HEHHOTO OTIBITA M OTBITA JIEATENFHOCTH B TIPOIIECCE peai3alliii OCHOBHBIX
HaIlpaBJCHUI BOCIUTATEILHOU NEATEIbHOCTH, B TOM YUCJIE B YACTU:

1) rpakIaHCKOro BOCIHTAHUS:

c(OPMHUPOBAHHOCTD TPAKAAHCKON TIO3UITUH 00yUArOIIErocs Kak akTHBHOTO W OTBETCTBEHHOTO YJIEHA POCCHHCKOTO
oO111ecTBa;

0CO3HAHWE CBOMX KOHCTHTYIMOHHBIX MPaB M 003aHHOCTEH, YBaXKEHUE 3aKOHA U MPABOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH eI TENbHOCTH MTPH CO3JIAaHUN YYeOHBIX IPOCKTOB, PEIICHUHN YUEOHBIX H
MMO3HABATENBHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTP OTPEAEIISATH COOCTBEHHYIO IMO3UITUIO TI0 OTHOIIICHUIO K SIBJICHUSM COBPEMEHHOMN )XKU3HU U OOBICHSATH
e€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMO/ICHCTBUS JIFOJIEH C pa3HBIMU
yOXKICHUSIMH, KyIbTYPHBIMU [IEHHOCTSIMH U COITUATEHBIM TTOJIOKEHUEM;

TOTOBHOCTB K COTPYAHUUYCCTBY B ITPOLECCCE COBMECTHOT'O BBINTOJIHCHUS y‘IC6HBIX, I1I03HaBaTCIIbHBIX U
HCCIIEIOBATENBCKUX 33]1a4, YBAKUTEIHHOTO OTHOILICHHSI K MHEHHUIO ONIIIOHEHTOB MIPH 00CYKJICHUH CITIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COACPKAHMUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOMN JE€ATENHHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTb POCCUICKON IPaXKIaHCKON MICHTUYHOCTH, NATPHOTH3MA, YBAKEHHUS K CBOEMY HapoJly, 4YyBCTBa
OTBETCTBEHHOCTH nepen PonnHoi, ropiocTu 3a cBo kpail, cBoto PosinHy, CBOH SA3BIK U KYJIBTYPY, IPOLLIOE U HACTOAIIEE
MHOT'OHallMOHAIBHOr0 Haposa Poccuuy;

LIEHHOCTHOE OTHOILIEHUE K MMPUPOAHOMY HACJIEAHIO U MaMATHUKAM MPUPOABI, TOCTHKEHUAM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTD OIICHHUBATh BKJIA/ pOCCHﬁCKHX yT{éHI)IX B CTAHOBJICHUE U pa3BUTUEC 6I/IOHOFI/II/I, IIOHUMAaHUs 3HAYCHUA
6I/IOJIOFI/II/I B ITO3HAHUHM 3aKOHOB IIPpHUPOAEBI, B JKU3HU YCJIOBEKA 1 COBPEMEHHOT'O O6IlIeCTBa;

uzaeiHas yoexxaéHHOCTh, TOTOBHOCTB K CIIYKEHHUIO U 3auuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro Cya0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

OCO3HaHME TYXOBHBIX [IEHHOCTEH POCCUIICKOTO HApOJa;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUIECKOTO TIOBEACHUS;

CIOCOOHOCTD OLIEHMBATH CUTYALMIO U MPUHUMATh OCO3HAHHBIC PEIICHUsI, OPHEHTHPYSCH Ha MOPaJIbHO-
HPaBCTBEHHBIC HOPMBI U LIECHHOCTH;

OCO3HaHHUE JIUYHOTO BKJIAJa B IIOCTPOCHHUE YCTONUNBOTO Oy IyIIETO;



OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIUTENSM, CO3IaHUIO CEMBbH HAa OCHOBE OCO3HAHHOTO MPHUHSITHSA [IEHHOCTEH
CEMEHOM KM3HU B COOTBETCTBUU C TpaAullMaAMH Hapo10B Poccuu;

4) 3cTeTHYECKOr0 BOCITUTAHMSI:

ACTETUUECKOE OTHOIICHUE K MUPY, BKIIIOUYas SCTETUKY ObITa, HAYYHOT'O M TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAA,
0O0IIIeCTBEHHBIX OTHOIICHH;

MMOHMMaHHWE SMOIFOHAIBHOTO BO3IEHCTBHS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPA)KEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHHE TPOSIBIATH KauyeCcTBa TBOPUECKOH
JTUYHOCTH,

5) ¢pusuyeckoro BocnuTaHusi, HOPMUPOBAHUSA KYJIbTYPbI 310POBbSI U IMOLHOHATHHOI0 OJIATOMOJTYYHS:

MOHUMAaHUE U peann3alus 310poBOTo 1 6e30macHoro 00pasa KU3HH (340pOBOE MUTaHKE, COONIOICHHE
TMTHEHHYECKUX TPABUII M HOPM, COATaHCHUPOBAHHBII PEXKUM 3aHSATHH U OTIBIXA, pEryIsipHas GU3NUecKas aKTUBHOCTB),
0epeXKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (DM3HYECKOMY H IICUXHYECKOMY 310POBEIO;

MOHUMaHUe EHHOCTH MPABWII UHIUBUYaIbHOTO U KOJUIEKTUBHOTO 0€30M1aCHOTO MOBECHHUS B CUTYAIHSAX,
YTPOXKAIOIMIMX 30POBBIO U )KU3HU JIFOJICH;

OCO3HAHUE MOCIIEJCTBHIA U HETIPUATHSI BPEAHBIX MTPUBBIYEK (YIIOTPEOICHUS allKOTOJIsl, HAPKOTHUKOB, KYPEHHS);

6) TPy10BOI0 BOCIIMTAHMSA

TOTOBHOCTH K TPYAY, OCO3HAHKE IIEHHOCTH MacTePCTBa, TPYI0I00He;

TOTOBHOCTH K aKTUBHOU JEATEITHHOCTH TEXHOIOTHYECKON U COITUAIEHON HATIPAaBIEHHOCTH, CITOCOOHOCTH
WHUINAPOBATH, TUIAHUPOBATH M CAMOCTOSITENIFHO BEITIONHSTH TAKyIO ICATEIHHOCTD;

WHTEpEeC K Pa3IyHbIM chepaM npodecCHoHaIbHOM JeaTeNbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBINA BBIOOD
Oyayniei mpoheCcCUuu U PeaTu30BbIBATH COOCTBEHHBIC KU3HEHHBIC TUIAHBL,

TOTOBHOCTH ¥ CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHIO HA MPOTSHKEHUN BCEH KU3HHU;

7) 3K0JI0THYeCKOT0 BOCTIMTAHUS:

HKOJIOTHUYECKH 1IeJIec000pa3HOe OTHOLICHUE K IPUPOJIC KaK UCTOUYHUKY KM3HU Ha 3eMiie, OCHOBE €€
CYIIECTBOBaHUS;

MTOBBIIIICHUE YPOBHSI SKOJIOTHYECKONW KYJIBTYphI: MPHOOPETEHUE OMBITA INIAHHPOBAHUS ITOCTYIIKOB M OIIEHKH UX
BO3MO>KHBIX TIOCIIEICTBUH JIJIs1 OKPY KAIOIIEeH CPeIbl;

0CO3HaHHUE MI00ANTBHOTO XapaKTepa IKOJIOTUIECKUX MPoOIeM U IyTel X pelIeHNSs;

CIOCOOHOCTPH MCTIONB30BATh MPHOOpETaeMble PU H3YYSHUH OMOJIOTHH 3HAHUS U YMEHHS ITPH PEIISHUH MPOOIIeM,
CBA3AaHHBIX C pallMOHAJIbHBIM IIPHUPOJ0IIOJIE30BaAHUEM (CO6J’IIO)Z[GHI/IG IIpaBUJI MOBEACHUA B IIPUPOAC, HAIIPABJICHHBIX Ha
COXpaHEHHE PABHOBECHS B IKOCHCTEMAX, OXPaHy BHJIOB, IKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE NESHCTBUM, TPUHOCSIINX BPe OKPYKArOIIeH IPUPOTHON Cpefie, yMEeHHE TPOTHO3UPOBATh
HEONIaronpHUATHBIE SKOJIOTUIECKHE MTOCIIEICTBUS IPEIIPUHUMAEMBIX JeHCTBUN U MPEIOTBPAIIATh HX;

HaJINM4YUC Pa3BUTOI'O IKOJIOTMYCCKOI0 MBIINUJICHU, 3KOJIOTUYECKOMN KYJbTYPbI, OIIbITa ACATCIILHOCTH 3KOJIOTUYECKOMN
HaIpaBIEHHOCTH, YMEHHS PYKOBOJICTBOBAThCSI IMH B TIO3HABATEIHHON, KOMMYHHKATHBHOHN M COIIMATILHON TIPAKTHKE,
TOTOBHOCTH K YYaCTHIO B TIPAKTHYECKON JESITETHHOCTH SKOJIOTHYECKOW HATIPABICHHOCTH,

8) meHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
00IIECTBEHHON MPAKTHKH, OCHOBAHHOT'O Ha IMAJIOTE KYJIBTYp, CHOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO MECTa B
IOJINKYJIETYPHOM MHDE;

COBCPIICHCTBOBAHUE SI3BIKOBOM M UMTATEJILCKOM KYJBTYpPhI KaK CpEICTBa B3ElI/IMO]IGI710TBH$I MCXKAY JIIOAbMHU U
MTO3HAHMS MUPA;

MMOHMMaHUe crienu(UKH OMOIOTHH KaK HAyKH, OCO3HAHUS €€ poiii B (JOPMUPOBAHHH PAIIMOHAIEHOTO HAYYHOTO
MBINUJICHUSA, CO3AaHUU LEJIOCTHOI'O MPEACTABIICHUA 00 OKpYyXaromeM MHUPE KaK O €ANHCTBE IMPUPOJbI, YEJIOBEKA U
00I1IeCTBa, B MO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH U PELICHUH MTPOOJIEM COXPAaHEHUS IPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTD B 3HAYUMOCTH OHMOJIOTHH AJISl COBPEMEHHON [IMBUIIM3ALINU: 00eCIieYeHUs HOBOTO YPOBHS Pa3BUTHS
MEJIUITUHBI, CO3/IJaHHE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECypCHBIE MPOOIEMbI PA3BUTHS
YeII0BEYeCTBa, TOUCKA IyTEH BBIX0/1a 13 MIO0ATBHBIX SKOJIOTHUYECKHX MPOOIIEM U 00eCTIeUeH S ITepeXo/1a K yCTOHIUBOMY
Pa3BUTHIO, PAIlMOHATLHOMY UCIIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB M (DOPMHUPOBAHUIO HOBBIX CTAHAAPTOB KHU3HM,

3aMHTCPECOBAHHOCTD B INOJIYUCHUN OMOJIOTHYECKUX 3HAHUU B TEIAX ITOBBIIICHUA O6HI€I7[ KYJbTYpPbI, €CCTCCTBEHHO-
Hay9IHOH TPaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHAILHOW IPaMOTHOCTH O0yJaromuxcs, GopMUpyeMoi pu
W3y4YeHHU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METO/IOB IMO3HAHNS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BAThH

MoJTydaeMble 3HAHUS IJIS aHaJIN3a ¥ OOBSCHEHUS SBICHUI OKPYXKAIOIIETO MUPA U IIPOUCXOIAIINX B HEM N3MEHEHU,



YMEHHUE O€J1aTh 000CHOBaHHBIC 3aKIIOYCHUS HAa OCHOBE Hay4YHBIX (l)aKTOB 1 UMCIOMIUXCA JaHHBIX C HCJIBIO IMMOJTYUYCHUA
OOCTOBEPHBIX BEIBOJIOB,

CITOCOOHOCTH CAMOCTOSITEILHO HUCIIOIH30BaTh OMOJIOTHUECKUE 3HAHUS JJ1d PpCIICHU HpO6J’ICM B pCaJIbHBIX
JKMU3HCHHBIX CUTYyallUuAX,

OCO3HaHHUC NCHHOCTH H&y‘lHOfI ACATCIIBHOCTHU, TOTOBHOCTDb OCYIIECTBJIATE NPOCKTHYIO U UCCIIEA0BATCIBCKYIO
ACATECIIBHOCTD UHAUBUAYAJIbHO U B TPYIIIIC,

FOTOBHOCTE U CIIOCOOHOCTh K HCIIPCPBIBHOMY O6pa3OBaHI/IIO u CaMOOGpaSOBaHI/I}O, K aKTUBHOMY IMOJTYYCHUIO HOBBIX
3HAHWH 10 OMOJIOTUH B COOTBETCTBUU C YKU3HCHHBIMU HOTpC6HOCTﬂMH.

METANPEIMETHBIE PE3YJIBTATBI

MertamnpeMeTHbIe pe3yIbTaThl OCBOCHUS YUeOHOTO MpeaMeTa « BHoNoTHsY BKITIOYAIOT: 3HAYMMBIC IS
(hopMHUPOBAHUSI MUPOBO33PEHHS 00YUAIONTUXCS MK TUCIUTUTHHAPHBIE (MEKITPEAMETHBIC) OOIIeHAYYHbIC TIOHSTHS,
OTPAXKAFOIIUE [IEIOCTHOCTh HAYYHOM KapTHHBI MUPA M CIIEIH(HUKY METOIOB MMO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX
Haykax (BEIECTBO, SHEPIUs, IBICHHUE, TPOIECC, CUCTEMA, HAYIHbIH (DaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UCCIIeIOBaHUE, HAOIIOICHNE, N3MEPEHHUE, SKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHBIC YUCOHBIC JCHCTBUS
(mo3HaBaTenbHBIC, KOMMYHUKATHBHBIC, pETYIISITHBHBIC), oOecrieurBaroniye GopMupoBaHie (yHKIIMOHATBHON
TPAaMOTHOCTH U COIMATBEHON KOMITETCHITUH 00YYarOIUXCs; CTIOCOOHOCTh 00YUYarOIIUXCsl HCIOB30BAThH OCBOCHHBIC
MEXTUCIUTUTHHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS ¥ YHUBEPCANbHbIC YUeOHbIC EHCTBUS B TO3HABATEILHON 1
COLMAJIbHOM MPAKTUKE.

B pesynbTaTe n3ydeHus OMOJIOrMU Ha YPOBHE CPEIAHEr0 00IIero 00pa3oBaHus y 00y4aoIIEerocs: OyayT
c(OopMHPOBaHbI MO3HABATENBHBIC YHUBEPCATBLHBIC YUeOHbIC AEHCTBHS, KOMMYHUKATHBHBIC YHUBEPCATLHBIC YUCOHbIC
JICHCTBUS, PETYIATUBHBIC YHUBEPCAIbHbIC yueOHbIC IEHCTBUS, COBMECTHAS ACATEILHOCTD.

MerTamnpeaMeTHBIE pe3yIbTaThl OCBOCHHUS TPOrPaMMBI CPEAHEr0 00IIer0 00pa30BaHMUs TOIKHBI OTPaXKaTh:

OBRJajieHUe YHHUBEPCAILHBIMU Y4e0HBIMH MO3HABATEILHBIMH JIEHCTBHSIMU:

1) 6a3oBble JJOrHYeCKHE AeHCTBHS:

CaMOCTOSITEIHHO (hOPMYJIUPOBATh M aKTYyaJIM3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIIOJIB30BaTh IIPpHU OCBOCHNHU 3HAaHUH HpI/IéMBI JJOT'MYE€CKOI'O MBIIIJICHUA (aHaJ'II/I3a, CHUHTE3a, CpaBHCHU,
KiaccuuKaimu, 0000IIeHUSs ), PACKPBIBATH CMBICT OMOJIOTHYECKUX MOHATHH (BBIZCIATh X XapaKTEPHbIC IPU3HAKH,
YCTaHaBIIUBATh CBS3U C IPYTHMHU TOHATUSIMH);

OIMPEACIATL ICIIN ACATCIbHOCTH, 3alaBasd NapaMETPbl U KPUTEPUU UX JOCTUIKCHUA, COOTHOCUTH PE3YJIbTAThI
JESITENIBHOCTH C TIOCTABJICHHBIMH IICTISIMU;

HCTIOJIb30BaTh OMOJIOTHYECKUE TOHATHS [T 00bSICHEHUS (hAKTOB U SBJICHUMN KUBOW TIPHUPOIBI;

CTPOUTD JIOTHYCCKHUE PACCYKACHHUA (I/IHI[yKTI/IBHLIe, OCAYKTUBHBLIC, 11O aHaJIOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTHU U
MPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHUSIX, (DOPMYITHPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTH CXEMHO-MOJICIIbHBIC CPEJICTRA IS TIPE/ICTABIICHHS CYIIIECTBCHHBIX CBA3EH M OTHOIICHUN B H3y4aeMbIX
OMOJIOTHYECKUX 00BEKTaX, a TAKKE MPOTUBOPEUHA Pa3HOTO POJIa, BHISIBICHHBIX B Pa3IHYHBIX HHPOPMAIIMOHHBIX
HWCTOYHUKAX;

pa3pabaThIBaTh MJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHATH3a UMEIOIIUXCSA MaTEPHATbHBIX U HeMATePHATbHBIX
pecypcos;

BHOCUTH KOPPEKTUBEI B NICATCIIBHOCTH, OUCHUBATH COOTBETCTBHUE PE3YJILTATOB LECJIAM, OLICHUBATE PUCKHU
MOCTICICTBUIN ICATCILHOCTH;

KOOPJMHUPOBATH U BBIMTOJIHITH PA0OTY B YCIOBHUSAX PEaIbHOTO, BUPTYATbHOTO U KOMOMHHUPOBAHHOTO
B3aMMO/ICUCTBHS;

pa3BUBATH KPEATUBHOE MBIIUICHHE MIPU PEIICHUN YKU3HEHHBIX TPOOIIEeM.

2) 6a3oBble HCCIE0BATENLCKHE EHCTBUA:

BJI3/IETh HAaBBIKAMH y4eOHO-HCCIIeI0BATENECKOM U TPOEKTHON A TeIFHOCTH, HABBIKAMH pa3pemieH s MpooeM,
CIIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOOB PEIIEHHs MPAKTUUYECKUX 3a/1a4, IPUMEHEHHIO
Pas3INYHBIX METO/IOB MO3HAHHS;

HCIIOJIB30BaTh Pa3IMYHBIC BUbI JCATCIIBHOCTHU 110 IMOJYUYCHHUIO HOBOT'O 3HAHUA, €0 UHTCPIIPETALIUH,
peoOpa30BaHMIO U MPHUMEHEHHIO B YIEOHBIX CUTYAIUAX, B TOM YHCJIC TIPU CO3J[aHUH YUEOHBIX M CONMAIBHBIX MTPOEKTOB;

(hOpMHPOBATH HAYYHBIH THIT MBIIIICHHS, BIAJACTh HAYYHON TEPMUHOIOTHUEH, KIFOUEBBIMHU MOHATHSIMY U METOJIAMH;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaATEILHON AEATCIBHOCTH M KHU3HEHHBIX CHTYaIUAX;

BBISIBIISITH TPHYMHHO-CIICJICTBEHHBIC CBA3U M aKTYalIM3UPOBATH 33J1a4y, BBIJIBUTATh THIIOTE3Y € pellleH s, HAXOUTh
apTYMEHTBI JIJIs I0Ka3aTelbCTBA CBOMX YTBEPIKIICHHH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHHUS;



aHAJIM3UPOBATH I1OJIyYCHHBIE B X0JI€ PEILICHUS 3aa4H PE3YJIbTaThl, KPUTUYECKU OLEHUBATh UX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX yCJIOBUSX;

JlaBaTh OLECHKY HOBBIM CHTYaIlUsIM, OLICHHBATH MPHUOOPETEHHBIN OMBIT;,

OCYIECTBIIATH IeJICHAPaBICHHBIN TIOMCK MIEPEHOCa CPEJCTB U CIIOCOO0B JICHCTBUS B MPOPECCUOHANBHYIO CPEaY;

YMETh IIEPEHOCUTH 3HAHUS B [I03HABATEIIFHYIO U IPAKTUYECKYIO 00JIaCTH JKU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 0bJacTeii;

BBIJIBUTATh HOBBIE MJIEH, TIpEIaraTb OPUTHHAIbHbIC MOAXO/IbI U PEILICHHs], CTABUTH MPOOJIEMBI U 3a/1a4H,
JOIYCKAaIOLINE aJIbTePHATUBHBIC PEILICHHUS.

3) padora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3JIMUHBIX HCTOYHUKAX WHPOPMaLMH (TEKCTe yueOHOro MocoOUsl, HayYHO-TIOMY ISIPHON
JIUTEepaType, OMOJIOTHUECKUX CIOBAPSIX M CIIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaIM3UPOBaATh
MHGOPMALIUIO Pa3IUIHbIX BUIOB U (GOPM IPEACTaBICHUS, KPUTHUECKHU OLICHUBATh €€ JOCTOBEPHOCTh U
HETNPOTUBOPEUYUBOCTD;

(hopMynHpOBaTh 3aMPOCH] M IPUMEHSATE Pa3IMYHbIE METOABI TP IOUCKE U 0TOOpe OMoNornuecKoi HHpOpMaLuH,
He0OXO MO JIJIs1 BBITOTHEHHS YISOHBIX 3a/1a4;

nproOpeTaTh OMBIT UCTIONB30BAHUS MH(OPMALOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH, COBEPILICHCTBOBATh
KYJBTYPY aKTUBHOT'O MCIIOJIBb30BaHUA PA3JINYHBIX ITIOUCKOBBIX CUCTEM;

CaMOCTOSITETIFHO BRIOMPATh ONITUMATBHYIO (POPMY TIPEICTABIEHUS] ONOIOTHYeCcKOl HHPOpMaIHK (CXeMBI, TPapUKH,
JarpaMMebl, TaOIUIBI, PUCYHKH U APYTOE);

WCTIONB30BaTh HAYYHBIH SI3bIK B KAYECTBE CPENICTBA NIPU paboTe ¢ OMOJIOTUYECKON HHPOPMaIUeH: TPUMEHSTh
XUMHYECKUE, PU3NIESCKUE M MaTeMaTHUECKUE 3HAKW U CUMBOJIBI, (DOpMYJIbI, a00peBHATypy, HOMEHKIIATYPY, UCIIOIb30BATh
1 IpeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATTISAHOCTH;

BJIaACTH HaBBIKAMU PACIIO3HABAHUA U 3alIHUThI I/IH(I)OpMaHI/II/I, I/IH(I)OpMaHI/IOHHOI\/'I 0€e30I1aCHOCTH JIMYHOCTH.

OsJiageHue yHNBEpPCAJIbLHLIMH KOMMYHUKATHUBHBIMH JIEHCTBUSIMU:

1) oGmenne:

OCYILECTBIIATh KOMMYHHKALIMH BO BCeX cepax )KU3HU, AKTUBHO Y4aCTBOBATh B JUAJIOTE WIN IUCKYCCHH IO
CYIIECTBY 00CY»x)1aeMoii TeMbl (YMEHHUE 3aaBaTh BOIPOCHI, BBICKA3bIBATh CYKICHUS OTHOCUTEIIBHO BBITOJIHCHHS
HpelmaraeMofz'I 3aga4u, YYUTbIBATb UHTCPECHI U COTJIACOBAHHOCTD HOSI/IHI/Iﬁ APYrux y4aCTHUKOB Juajiora ujin ILI/ICKYCCI/II/I);

pacro3HaBaTh HeBepOAIbHBIE CPEJICTBA OOIIECHHS], HOHUMATh 3HAYEHNE COLMAIbHBIX 3HAKOB, IPEAIOCHIIOK
BO3HUKHOBEHHS KOH(PIMKTHBIX CUTYAIMH, YMETh CMSIT4aTh KOHQJIUKTHI U BECTH IIEPErOBOPHI;

BJIaJIETh PA3IUYHBIMU clloco0amMu OOIIEHUS U B3aUMO/ICHCTBHSI, IOHUMAaTh HAMEPEHUS! IPYTUX JFOJICH, IPOSIBIISAT
YBKHUTEIBHOE OTHOLLICHHE K COOECEIHUKY U B KOPPEKTHOH (hopMe (HOpMYIHPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIOIb30BAHMEM SI3bIKOBBIX CPEJCTB.

2) COBMECTHAsI 1eATeJIbHOCTD:

MOHUMATh ¥ HCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHIUBHYyaIbHOM pabOThl IPU pEIICHUH OHOIOrHYECKON
po0JeMbl, 000CHOBBIBATH HEOOXOAMMOCTH IPUMEHEHHUS TPYIIIOBBIX (POpM B3aMMOAEHCTBHS IPHU PELLICHUN YIeOHOH
3a1a4u;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI ¢ Y4ETOM OOIINX HHTEPECOB U BOBMOXKHOCTEH Ka)JI0TO
4/ieHa KOJUIEKTUBA;

IIpUHUMATh LCIIU COBMECTHOM ACATCIIBHOCTH, OPraHU30BEIBAThL U KOOPANMHHUPOBATH HeﬁCTBHﬂ o eé JOCTHKCHHIO:
COCTaBJIATH IJIaH JEHCTBHUMN, paCIIPENeNATh POJIM C YIETOM MHEHUI YYaCTHUKOB, 00CY)KIaTh pe3yJIbTaThl COBMECTHOM
paboTsr;

OLIEHMBATh KAYECTBO CBOET0 BKJIA/Ia M KaXKJIOTO yYaCTHHKA KOMaH/bl B OOLIHMI pe3yabTaT 1o pa3padoTaHHbIM
KPUTEPUSIM;

npeJiaraTb HOBbIE IPOEKTHI, OLIEHUBATh WIEH C TO3UIIUH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUIECKOH 3HAYNMOCTH;

OCYIIECTBIISTH O3UTUBHOE CTPATETMUYECKOE OBEACHUE B PA3IMUHBIX CUTYALUSX, IPOSBISATH TBOPUECTBO U
BOOOpaxeHue, ObITh MHUITMATHBHBIM.

OBJajgeHue yHHBEPCAILHBIMU PEryISTUBHBIMH JIEHCTBUSIMU:

1) camoopranuzamnus:

HCIIOJIL30BaTh OMOJIOTHYECKHE 3HAHUS JJIA BBISIBJICHUS HpO6HeM " X pCUICHUA B )XKU3HCHHBIX U yT-ICGHBIX
CUTYyaLUsIX;

BBIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHUH IEJIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JACHCTBHAX U HMOCTYIKaxX
M0 OTHOLICHHUIO K )KUBOW PHUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPY’KAIOIINX;

CaMOCTOSITEBHO OCYIIECTBIIATH TO3HABATENBHYIO JIESITEILHOCTD, BBISABIATE IPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH
COOCTBEHHBIC 3a/lauu B 00pa30BaTEIbHOM NEATEIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;



CaMOCTOSITEIBHO COCTABIIATH IUIAH PEIICHUS MTPOOIEMBI C YyIETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MIPEeANIOUYTECHU;

J1aBaTh OLIEHKY HOBBIM CUTYAIHsIM;

pacimpsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JieNIaTh OCO3HAHHBIN BBIOOD, ApTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEILICHNUE;

OLIEHMBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBATh (POPMUPOBAHHIO U MPOSBICHUIO ITUPOKON SPYAULIMH B Pa3HBIX 00JaCTAX 3HAHHI, IIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB
LETSIM;

BJIaJI€Th HaBBIKAMH [103HABATEIILHON pedIEeKCUH KaK OCO3HAHMS COBEPILIAEMBIX IEHCTBUI U MBICIUTEIbHbIX
MPOILIECCOB, UX PE3yIbTATOB U OCHOBAHHIA, HCIIOJIH30BaTh MPUEMBI pe(hIeKCHUH IS OLIEHKH CUTYAIlH, BBIOOPa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS [0 X CHHKCHUIO;

MPUHUMATh MOTHBBI U apIYMEHTBI APYTHX MPH aHAJIN3€ PE3YIbTATOB ACATEILHOCTH;

3) npuHsiTHE Ce0s U IPYTUX:

MPUHUMATE ce0s1, MOHUMAs CBOU HEJOCTATKU M JOCTOMHCTBA;

MPUHUMATh MOTHBBI U apI'yYMEHTBI APYTHUX MIPU aHAJIHN3€E PE3YIbTAaTOB ACATEIbHOCTH;

IpU3HABATh CBOE MIPABO U MIPABO APYTUX HA OMINOKHU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIMH APYTOTO YEIOBEKA.

HNPEJMETHBIE PE3YJIbTATBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS COICPKaHUsS yieOHOro npenmera «bronorus» Ha yriyOoIEHHOM ypOBHE
OpPHUEHTHPOBAHKI Ha o0ecnieueHue mporIsHOro 00ydeHus o0ydarommxcs Onomoruu. OHU BKITFOYAIOT: CHIEIUPUIECKIES
1151 OMOJIOTMH Hay4HBIE 3HAHUS, YMEHUS U CIIOCOOBI IeHICTBUI 110 OCBOSHHIO, HHTEPIIPETALIMU 1 TPe0Opa30BaHUIO 3HAHU,
BUJIBI JISSITETBHOCTH 110 TIOJTyYSHHIO HOBBIX 3HAHWHU M MX TIPUMEHEHHIO B PA3NIMUHBIX yUEOHBIX, & TAKXKE B PEATbHBIX
KU3HEHHBIX CUTyanusxX. [[peiMeTHbIe pe3ynbTaThl MPECTABIICHBI M0 TO/1aM H3Y4YeHHUS.

[IpeameTrHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 knacce n0KHBI OTPAXKaTh:

c(OPMHPOBAHHOCTD 3HAHHH O MECTE U POJIM OMOJIOTHU B CUCTEME €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B TIO3HAHUW 3aKOHOB MTPUPOBI M PEHICHUH MPOOIeM PaluoOHAILHOTO
MPUPOAOIOIB30BAHMS, O BKJIA€ POCCHMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHHE CUCTEMOM OMOJIOrMYeCKUX 3HAHUH, KOTOpast BKIIOYAET: OCHOBOIIOJIArarone OHOoI0rn4ecKue TepMUHbI 1
MOHATHsI ()KU3HB, KIIETKA, OPTaHU3M, METa00IN3M, TOMEOCTa3, CaMOPETYJISIINSI, CAMOBOCIIPOU3BE/ICHHUE,
HaCJIEICTBEHHOCTh, N3MEHYNBOCTh, POCT U PAa3BUTHE), OMoIornyeckue Teopun (knerouynas teopus T. llIBanna, M.
[neiinena, P. BupxoBa, xpomocomHas Teopus HacienctBeHHOCTH T. Moprana), yuenns (H. U. BaBunosa — o meHTpax
MHOT000pa3us ¥ MPOUCXOXKIECHHS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€JMHO00pa3usi MOTOMKOB TIEPBOT0 TIOKOJICHHS,
pacIiernyieHus, YUCTOTHl TaMeT, He3aBUCUMOro HacienoBanus . MeHens, roMOJIOTrHYeCKHUX PSIIOB B HACTIEICTBEHHON
n3menuuBocty H. Y. BaBuinosa), nprHIMIIEL (KOMIUIEMEHTAPHOCTH);

BJIaJIeHHE OCHOBHBIMU METOJIAMH HAYYHOTO TIO3HAHHMS, HCIIOJIB3yEMBIX B OHOJIOTHUECKUX MCCIIEIOBAHMSIX KUBBIX
00BEKTOB (ONMHUCAaHUE, H3MEPEHHE, HAOII0ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIICISATh CYLIECTBEHHBIC IPU3HAKH: BUPYCOB, KJIIETOK IPOKAPHUOT M DYKAPUOT, OAHOKIETOYHBIX U
MHOT'OKJIETOUHBIX OPraHU3MOB, B TOM 4KCIie OakTepuil, r(puO0B, pacCTeHUH, )KUBOTHBIX U YeJIOBEKA, CTPOSHHSI OPraHOB U
CHCTEM OPTaHOB PACTEHHIA, J)KUBOTHBIX, YEIOBEKA, POIIECCOB YKU3HEACATEIILHOCTH, TIPOTEKAIOIINX B OPraHM3Max
pacTeHHid, )KUBOTHBIX U Y€JIOBEKa, OMOIOTMUECKUX MPOLECCOB: 0OMEHa BEIIeCTB (METa00IM3M), TPEBPAILICHNS SHEPTHH,
OpoxeHus1, aBTOTPOGHOTO U TeTepOTPO(HOrO TUIIOB MUTAaHUs, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEeH03a,
raMeToreHesa, SMOpHOTeHe3a, NOCTIMOPUOHATLHOTO PAa3BUTHSL, PA3MHOXKEHHUS, HHAUBUAYAILHOTO PAa3BUTHSI OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICHCTBHSI T€HOB, TETEPO3UCA, HICKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEKAY OpPraHOMIaMH KJIETKU U UX QYHKUUSMH, CTPOCHUEM KIIETOK pa3HbIX
TKaHe# 1 MX QYHKIUSIMHU, MEX]ly OpraHaMH U CHUCTEMaMK OPTaHOB y PACTEHHH, dKUBOTHBIX M YeJIOBEKa M UX (DYHKIIMSIMU,
MEX]ly CUCTEMaMU OPraHoB U UX (YHKLUSIMU, MEXAY dTaraMy oOMeHa BEIIECTB, ITallaMU KJIETOUHOI'O IIUKJIa U
KHU3HEHHBIX UKJIOB OPTaHU3MOB, 3TallaMi SMOPHUOHAIBHOTO Pa3BUTHS, TCHOTUIIOM U (DEHOTHIIOM, (PEHOTHIIOM U
(akTOpaMu cpelpl OOUTaHMUS;

YMEHUE BBISBIIATH OTJIMYUTEIbHBIC IPU3HAKHU JKUBBIX CUCTEM, B TOM YHCJIE€ PACTEHUH, )KUBOTHBIX U YETIOBEKA;



YMEHHUE UCIO0JIb30BaTh COOTBETCTBYIOLINE apIYMEHThI, OMOJIOrMYECKYIO0 TEPMUHOJIOIMIO U CUMBOJIUKY AJIS
JI0Ka3aTeJIbCTBA POACTBA OPIaHU3MOB Pa3HbIX CUCTEMAaTHYECKUX TPYIIII;

yMEHHE pelarb OMOIOTHUECKHE 3aa4H, BBISBIISTH NPUUMHHO-CIICICTBEHHBIC CBSI3H MEXKy UCCIIeTyEeMbIMU
OMOJIOTUUECKUMH MPOLIECCAMU U SIBICHUSIMH, JIEIaTh BEIBOJBI M IPOTHO3BI HA OCHOBAHUH MOJTYYECHHBIX PE3YJIbTaTOB;

YMEHHE BBITIOIHATH Ja00paTOpHBIE U MPaKTUIEeCKHe PadoThI, COOTIOAATh IpaBUia MpH paboTe ¢ y4eOHBIM H
mabopaTOpHBIM 000PYIOBAHHIEM;

yYMEHUE BBIIBUTATh TUIOTE3bI, IPOBEPSATH HX SKCIEPUMEHTATBLHBIME CPEACTBAMH, (OPMYIUPYS LIENb UCCIIeIOBaHUS,
aHAJIM3UPOBATH IIOJIyUYCHHBIE PE3YJIBTAThI U I€IaTh BHIBOBI;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIEI0BATEIILCKON PaboTe 0 OMOIOTHH, SKOJIOTUH U MEIULIMHE, IPOBOIUMOI! Ha
0a3e MIKOJBbHBIX HAYYHBIX OOILECTB, M IMTyOJINYHO MPEJCTABIATE OTYyUYSHHbBIC PE3YIbTaThl Ha YIeHUUIECKUX KOH(EpEeHIUIX;

yMEHHE OLIEHUBATh ITHYECKUE aCTIEKTHl COBPEMEHHBIX HCCIIEAOBAHUN B 00JIaCTH OHMOJIOTUN M MEIUIHBI
(KJIIOHMPOBaHME, UCKYCCTBEHHOE OIIOJOTBOPEHUE, HAIPaBIEHHOE N3MEHEHHNE I'eHOMAa U CO3JaHNe TPAHCT€HHBIX
OpTaHH3MOB);

yYMEHHUE OCYILECTBIISITh OCO3HAHHBIN BBIOODP OyayiIeil mpodeccnoHaIbHOM AEATEILHOCTH B 00JIaCTH OMOJIOTHH,
MEAULUHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CEJICKOTO X035ICTBa, MUIIEBOM IPOMBIIUIEHHOCTH, YITTyOJIATh
MMO3HABaTENbHBI WHTEPEC, HATIPABIEHHBIN HA OCO3HAHHBIA BEIOOP COOTBETCTBYIOIIECH MPOGhECCHH U IPOAOIDKEHUE
OHMOJIOTMYECKOr0 00pa30BaHMsI B OpraHU3aIMsIX CPEAHEro MPo(heCCHOHAIBHOTO U BBICIIEr0 00pa30BaHusI.

[IpenMeTHBIE pe3ynbTaTHl OCBOCHUS Y4eOHOTO npenmMeTa «bruomorus» B 11 Kiacce TOMKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTbH 3HAHHUN O MECTE U POJIU OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B (POPMUPOBAHUH
COBPEMEHHOH €CTeCTBEHHO-HAYYHOIH KapTHHBI MUPA, B TO3HAHMH 3aKOHOB MPUPOJIBI M PEIICHUH SKOJIOTUIECKUX TTPOOIIeM
YeJI0BEYECTBa, a TAKXKE B PEIICHUH BOIPOCOB PAIMOHAIBHOTO PUPOIONONIL30BaHuUS, U B POPMUPOBAHUN LIEHHOCTHOTO
OTHOUICHUS K MPUPOJE, OOIIECTBY, YETIOBEKY, O BKJIa/IEe POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
OHOJIOTHH;

YMCHHUC BJIAACTH CHUCTEMOM OMOJIOTHYECKUX 3HaHHI>i, KOTOpasd BKJIIOYACT OMPEACIICHHA U TIOHUMAaHNUE CYIIIHOCTHU
OCHOBOIIOJIATAOIINX OWOJIOTHYECKUX TEPMUHOB U TIOHATHHA (BU, SKOCHCTEMa, Onocdepa), Ononornieckie Teopun
(aBomrorionHas teopus Y. JlapBuna, cHHTETHYECKas Teopus 3Borormn), yuenus (A. H. CeBeprioBa — o myTsx u
HarnpaBJIeHUsIX 3Boonun, B.M. BepHasickoro — o Ouocdepe), 3akoHbI (reHeTrndeckoro papHoBecust Jx. Xapau u B.
BaiinOepra, 3apojsimieroro cxozictea K. M. bapa), npasuia (Munumyma tO. JIuOuxa, sxosiorndeckor mupaMu bl
SHEprum), runoressl (runoresa «mupa PHK» V. I'minbepra);

YMEHHE BJIaJIETh OCHOBHBIMU METOAAMU HAYUHOI'O ITIO3HAHUSA, UCIIOJIb3YEMbIMHA B 6I/IOJ'IOI‘I/I‘ICCKI/IX HUCCIICAOBAHUAX
KHUBBIX 00BEKTOB U 3KOCHCTEM (OITMCaHUE, U3MEPEHHE, HAOIIOCHNE, SKCIIEPUMEHT), CIIOCOOAMU BEISIBIICHHS U OIICHKH
AQHTPOIIOI'€HHBIX U3MEHEHUH B IPUPOAE;

YMEHHE BBIICISATh CYIIECTBEHHbIC IPU3HAKH: BUIOB, OMOT€0IIEHO30B, 3KOCHCTEM U Onochepbl, CTA0MIN3UPYIOLIETO,
JBIDKYIIETO W Pa3phIBAIOIIET0 ECTECTBEHHOTO 0TOOPA, aJUIONaTPUYeCKOr0 U CHMIATPHUYECKOTO BHI000pa30BaHMs,
BIIMSIHUS IBMOKYILMX CHJI 3BOJIFOLIMH Ha TeHO(OH MOIYJISIIKH, IPUCIOCOOIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHus,
Yepe10BaHus HaIllPaBJICHUH SBOJIOLHMH, KPYTOBOPOTA BEILIECTB U MIOTOKA 3HEPTHH B 9KOCHCTEMAX;

YMCHHUE YCTaHABJIMBATh B3aUMOCBA3U MCXKIAY IMPOLCCCaMU 3BOJIIOLNH, IBMXKXYIINMU CUJIaMH aHTPOIIOI'CHE3a,
KOMITOHCHTaMHU PAa3JIMYHbIX O3KOCUCTEM U HpI/ICHOCOGHeHI/IHMI/I K HUM OpTraHU3MOB;

YMEHHE BBISBIIATH OTJIMUNTEIBHBIE IPU3HAKY JKUBBIX CUCTEM, PHCIIOCOOIEHHOCTh BUAOB K Cpesie OOUTaHUs,
a0OMOTHYECKUX U 6I/IOTI/IT-IGCKI/IX KOMIIOHCHTOB 3KOCHCTEM, B3aNMOCBSI3Ei OpTraHnu3MOB B COO6HICCTBaX, AHTPOIIOT'€HHBIX
M3MEHEHUI B 3KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLINE apIyMEHTHI, OMOJIOTMYECKYIO TEPMHHOJIOTHIO U CUMBOJIUKY JIJIs
JI0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHUECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB M CPEbl 0OUTaHMS,
€/IMHCTBA YEJIOBEUYECKUX Pac, HEOOXOIUMOCTH COXpaHEHHsI MHOT000pa3Hsi BUIOB U SKOCHCTEM KaK YCIIOBHS
COCYLIECTBOBAHUS MPUPOJBI U YETIOBEUECTBA;

YMEHHUE pemaTh OMOJIOTHYECKUE 3aJa4H, BBISBISAT IPUIUHHO-CIIEACTBEHHBIE CBSI3U MEX/Y UCCIIEAYEMbIMH
6I/IO_HOI'I/IT-ICCKI/IMI/I mpoueccaMu 1 ABJICHUAMM, J€J1aThb BBIBOJAbI U IIPOTHO3bI HA OCHOBAHHWHU MOJYUYCHHBIX PE3YJILTATOB,

YMEHUE BBITIOHATH T1a00paToOpHBIE ¥ MPAKTUIECKUE PadOThI, COOJIOIATh MTPaBMIIa TIPU paboTe ¢ yueOHBIM U
na00paToOpHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, TPOBEPSATH UX IKCIIEPUMEHTAIBHBIMH CPEICTBAMU, (DOPMYIHpYS 1ENb NCCIIEOBaHNS,
aHAJIM3UPOBATH I10JIyUYCHHBIE PE3YJIBTAThI U 1€1aTh BHIBOIbI;

YMEHHE Y4acTBOBaTh B y4eOHO-HCCIEI0BATEILCKON PaboTe M0 OMOIOTHH, SKOJIOTUU U METUIIMHE, TPOBOJUMOI Ha
0a3e MIKOJBbHBIX HAYYHBIX OOIIECTB, U MMyOINYHO MPECTABIATh IOTyUYeHHbIE PE3YIbTaThl Ha YICHHYECKUX KOH(EpEeHIUIX;

YMEHHUE OLICHUBATh I'MIIOTE3bl U TEOPUH O NIPOUCXOXKACHUU )KU3HHU, YEJIOBEKA U YEJIOBEUECKUX pac, O IPUYMHAX,
MOCIIEACTBUSIX M CIIOCO0aX MPEeA0TBPAICHHS II00aIbHBIX H3MEHEHUH B Onocdepe;



YMEHHUE OCYIIECTBIISATH OCO3HAHHBIH BRIOOP Oy/yIIel npohecCHOHaNbHOM JesITebHOCTH B 00JIaCTH OHOJIOTHH,
9KOJIOTHH, TIPUPOJIOTIONIH30BAHUS, METUIIMHBI, OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO X03HCTBA,
MUIIEBON MPOMBIIICHHOCTH, YIIyOJIATh TIO3HABATEIBHBIN HHTEPEC, HATIPABICHHBIN Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu 1 MPOAOIKEHHE OHMOIOTHYeCKOro 00pa3oBaHtsl B OPraHU3aLUsIX CPEIHETO
PO ECCHOHATTLHOTO M BBICIIIETO 00pa30BaHMUs.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

Ne
n/n

HaumeHnoBaHue pa3esioB M TeM NPOrPaMMBbI

KoanuecTBo 4acoB

KonTpoan

Bcero
Hble padoThI

IIpakTnue
'Kue padoThl

JuaexkTpoHHbIe (HU(pPOBbHIE)
pOpa3oBaTe/ibHbIE Pecypchl

buonorusa xak HayKa

JKuBnIe ccTEMBI U X HN3YUCHHUC

buosorus xierku

Xnmuueckas opraHu3anus KJICTKU

Crpoenue U QyHKIUH KICTKH

10

0.5

https://www.google.com/url?g=http://fci
or.edu.ru/&sa=D&ust=1482852150152000
Lusg=AFQjCNHaJMkWcQHX5cxWGijj-
MIB7qz7MxDA

https://www.google.com/url?q=http://sc
nool-
~ollection.edu.ru/&sa=D&ust=148285215
)150000&usg=AFQjCNE-WKWWEK-
jLckiQj24wcclB6Dd9A

https://www.google.com/url?g=http://fci
or.edu.ru/&sa=D&ust=1482852150152000
Lusg=AFQjCNHaJMkWcQHX5cxWGijj-
MB7qz7MxDA

https://www.google.com/url?q=http://sc
nool-
collection.edu.ru/&sa=D&ust=148285215
)150000&usg=AFQjCNE-WkWWEK-
jLckiQj24wcclB6Dd9A

https://www.google.com/url?g=http://fci
or.edu.ru/&sa=D&ust=1482852150152000
Lusg=AFQjCNHaJMkWcQHX5cxWGijj-
MB7qz7MxDA

OOMeH BelecTB U NpeBpalleHHe YHEPTUU B
JIeTKe

https://www.google.com/url?qg=http://sc
nool-
~ollection.edu.ru/&sa=D&ust=148285215
)150000&usg=AFQjCNE-WkWWEK-
jLckiQj24wccIB6Dd9A




KJICTKEC

JKM3HEeHHBIN TUKIT KIIETKU

KOHTpOJIbHAsI paboTa 3a 1 momyroaue

Hacnencreennas nHbopMmarus u peanus3aius e¢ B

0.5

https://www.google.com/url?g=http://fci
or.edu.ru/&sa=D&ust=1482852150152000
Lusg=AFQjCNHaJMkWcQHX5cxWGijj-
MB7qz7MxDA

https://www.google.com/url?q=http://sc
nool-
~ollection.edu.ru/&sa=D&ust=148285215
150000&usg=AFQjCNE-WKWWEK-
jLckiQj24wcclB6Dd9A

https://www.google.com/url?g=http://fci
or.edu.ru/&sa=D&ust=1482852150152000
Lusg=AFQjCNHaJMkWcQHX5cxWGijj-
MB7qz7MxDA

Ctpoenue u GyHKIIMH OPraHU3MOB

17

1.5

https://www.google.com/url?g=http://sc
nool-
collection.edu.ru/&sa=D&ust=148285215
)150000&usg=AFQjCNE-WKWWEK -
JLckiQj24wcclB6DA9A

PasMmuoOXeHUE U Pa3BUTHUEC OPIraHU3MOB

1.5

https://www.google.com/url?g=http://fci
or.edu.ru/&sa=D&ust=1482852150152000
Lusg=AFQjCNHaJMkWcQHX5cxWGijj-
MB7qz7MxDA

Ny

I'enetuka — HayKa 0 HaCJICACTBCHHOCTH U
ABMCHYNBOCTHU OPraHU3MOB

0.5

https://www.google.com/url?g=http://sc
nool-
~ollection.edu.ru/&sa=D&ust=148285215
)150000&usg=AFQjCNE-WkWWEK-
jLckiQj24wcclB6Dd9A

3aKOHOMEPHOCTH HACIEJICTBEHHOCTH

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

10

https://www.google.com/url?qg=http://fci
or.edu.ru/&sa=D&ust=1482852150152000
Lusg=AFQjCNHaJMkWcQHX5cxWGijj-
MB7qz7MxDA

https://www.google.com/url?q=http://sc
nool-




collection.edu.ru/&sa=D&ust=148285215
)150000&usg=AFQjCNE-WKWWEK -
jLckiQj24wcclB6DA9A

(&2

T'eneTuka uenoBeka

Cenexuusi OpraHu3MoB

buotexHoorusa U cUHTETHYECKass OO0 U

0.5

https://www.google.com/url?g=http://fci
or.edu.ru/&sa=D&ust=1482852150152000
Lusg=AFQjCNHaJMkWcQHX5cxWGijj-
MB7qz7MxDA

https://www.google.com/url?q=http://sc
nool-
~ollection.edu.ru/&sa=D&ust=148285215
)150000&usg=AFQjCNE-WKWWEK-
jLckiQj24wcclB6Dd9A

https://www.google.com/url?q=http://fci
or.edu.ru/&sa=D&ust=1482852150152000
Lusg=AFQjCNHaJMkWcQHX5cxWG;jj-
MB7qz7MxDA

KOHTpOJIbHast paboTa 3a 2 mojayroaue

PesepBHOE Bpemst

https://www.google.com/url?g=http://sc
nool-
~ollection.edu.ru/&sa=D&ust=148285215
0150000&usg=AFQjCNE-WKWWEK -
jLckiQj24wcclB6Dd9A

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

12




11 KUIACC

KoaudecTBO 9acoB

Ne  HaumeHoBaHue pa3/ieioB M TeM JyiekTpoHHbIEe (U (POBBIE) 00pa3oBaTeIbHbIE
1/ MporpamMMel Beero KonTpoasn IIpakTuuec pecypes
ble padoThI Kue padoThbl
3apoKICHUE U pa3BUTHE https://www.google.com/url?q=http://fcior.edu.ru
1 >BOJIIOIIMOHHBIX MPECTABICHUN B 4 '&sa=D&ust=1482852150152000&usg=AFQjCNH
DHOJIOTHH WIMKWCcQHX5cxWGjj-MB7qz7MxDA
https://www.google.com/url?g=http://school-

9 MHUKpOSBOTTIOIIS 1 € pesyIbTaTE! 14 9 :oIIection.e(_ju.ru/&sa:D&ust:1482852150150000
Lusg=AFQjCNE-WkWwEK-
jLckiQj24wcclB6DA9A

https://www.google.com/url?q=http://fcior.edu.ru

3 Makpo3BOJIIOIHS U €€ Pe3yIbTaTh 6 '&sa=D&ust=1482852150152000&usg=AFQjCNH
WIMKWcQHX5cxWGjj-MB7qz7MxDA

https://www.google.com/url?g=http://school-

4 [IponcxoxaeHue U pa3BUTHE )KU3HH Ha 15 15 ~ollection.edu.ru/&sa=D&ust=1482852150150000

3emire ' &USg=AFQjCNE-WKWWEK-
JLckiQj24wcclB6Dd9A
N ——— https://www.google.com/url?q:http://fcior._edu.ru

5 ETpomoreres 10 1 '&sa=D&ust=1482852150152000&usg=AFQjCNH
WJMKWCQHX5cxWGjj-MB7qz7MxDA

https://www.google.com/url?g=http://school-

5 KOHTPOITbHAs paGoTa 3a 1 Momyroue 1 1 ~ollection.edu.ru/&sa=D&ust=1482852150150000
Lusg=AFQjCNE-WKWWwEK-
jLckiQj24wcclB6Dd9A

JKOIOTHA — HAYKa O https://www.google.com/url?qg=http://fcior.edu.ru

7 iza“MOOTH"meHH’IX OPTaftH3MOB H 3 05  '&sa=D&ust=1482852150152000&usg=AFQjCNH

JIOPTAHHMSMEHIHDIX CHCTEM € 3MKWCQHX5cXWGjj-MB7qz7MxDA
DKPY’KAIOIIEN Cpeion
https://www.google.com/url?qg=http://school-
8 OpraHu3mbl B cpeja OOUTaHHsI 9 1.5 collection.edu.ru/&sa=D&ust=1482852150150000

Qusg=AFQjCNE-WKWWEK-




jLckiQj24wcclB6DA9A

DKOJIOTHUS BUJIOB U MOIMYJISIIUN

0.5

https://www.google.com/url?q=http://fcior.edu.ru
'&sa=D&ust=1482852150152000&usg=AFQjCNH
WJJMKWCcQHX5cxWGjj-MB7qz7MxDA

10

11

12

DKOoJIOrus cOOOIECTB. DKOJIOTHUECKUE
CUCTEMBI

bruocdepa — rmobanpHas skocucTema

YenoBek U OKpyKarolas cpena

12

0.5

https://www.google.com/url?g=http://school-
~ollection.edu.ru/&sa=D&ust=1482852150150000
2usg=AFQjCNE-WKWWEK-
jLckiQj24wcclB6Dd9A

https://www.google.com/url?g=http://fcior.edu.ru
'&sa=D&ust=1482852150152000&usg=AFQjCNH
1JMKWCQHX5cxWGjj-MB7qz7MxDA

https://www.google.com/url?g=http://school-
~ollection.edu.ru/&sa=D&ust=1482852150150000
Lusg=AFQjCNE-WkWwEK-
jLckiQj24wcclB6DA9A

13

14

KonrtpomnbHas pabora 3a 2 noxyroaue

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

7.5

https://www.google.com/url?g=http://fcior.edu.ru
'&sa=D&ust=1482852150152000&usg=AFQjCNH
1JMKWCQHX5cxWGjj-MB7qz7MxDA




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara udpossbie
i/ Tema ypoka Bceero Konrponen | IlpakTiiec PB){EIGHI/IH Eﬁ[()l;I;OBaTeJILHLIe
bie padoThbI Kue padoThbl pecypebl
1 buonorus kak KOMIUIEKCHasI HAyKa U Kak 1
1aCTh COBPEMEHHOT0 001IeCcTBa 04.09.2023
2 JKuBble cucTeMBI U UX CBOMCTBA 1 36.09.2023
3 YpoBHEBas OpraHu3anus KUBbIX CHCTEM 1 18.09.2023
4 HcTopust OTKPBITHS B U3YYCHUS KIICTKH. 1
KiierouHast Teopus 11.09.2023
Metoasl MOJIEKYJIIPHON U KJIETOYHON
>uonoruu. [Ipaktuyeckas padora «M3yueHue
S5 METOJIOB KJIETOYHOU Omosioruu (xpomarorpadus, 1 0.5
ytekTpodopes, auddepeHnnaibHoe 13.09.2023
tenTpudyruponanue, [1L[P)»
XHUMUYECKUN COCTaB KJIETKH.
6 Sﬂxlglszzgg;:?;o];e;uecma KJIETKH, UX 1 14.09.2023
7 BxoaHoit KOHTPOJIb 1 1 18.09.2023
Opranuveckuie BemecTBa KJIETKH — OETKU.
8 [laboparopHas paboTa «O6Hapy>1<veH1/Ie OCITKOB C 1 0.5 20.09.2023
TOMOIIBI0 KAUECTBEHHBIX PEaAKIIUi»
9 CoiicTBa, KnaccupuKanys u GyHKIUN 1
DENTKOB 22.09.2023
10 Opranuveckuie BemecTBa KICTKH — 1
yTIICBOJIBI 25.09.2023




11

OpraHI/I‘ICCKI/IC B€IICCTBA KIICTKW — JIMIIUBI

27.09.2023
Hykneunossie kucnorsl. [IHK u PHK.
lTaGopatopHas pabora «lccnenoBanue
12 1yKJICMHOBBIX KHCJIOT, BBIJICIIEHHBIX U3 KJIETOK 05 29.09.2023
Da3JIMYHBIX OPIaHU3MOBY
13 Crpoenue u pynknuu ATO. Jlpyrue
1ykneosunrpudocdars (HTD) 02.10.2023
14 CexsenupoBanue JIHK. Meroasl reHOMHKH,
[PAaHCKPUIITOMUKH, IPOTCOMUKH 04.10.2023
15  Metoabl CTPYKTYpHOM OHONIOTHH 36.10.2023
16  Tunsl knetok. Ilpokapuornyeckas KieTka 19.10.2023
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
17 E[Jf;ff}?:;l;i: hfgf;;; )()(HSY‘I@HI/IG CBOICTB 0.5 11.10.2023
18  TloBepxXHOCTHBIH ammapar KIeTKA 13.10.2023
OnHoMeMOpaHHBIE OPraHOU B! KIETKH.
19 [Ipaktuueckas padota «/3yueHune TBUKEHUS 0.5 16.10.2023
IUTOIUIa3Mbl B PACTUTENIbHBIX KJIETKAX»
ITomyaBTOHOMHBIE OPTaHOM/IbI KJIETKH:
o0 MMTOXORJPHH, TIIACTHIBL. JlaGopaTtopHnas pabota 05
MccnenoBanue niuazMoin3a 1 Jemia3Moin3a B 18.10.2023
HaCTUTEIFHBIX KIIETKAX)
21  HememOpaHHBIE OpraHOUIBI KIETKH 20.10.2023
22 Crpoenwue U GyHKIIUH sIIpa 73.10.2023
23 CpaBHUTeNbHAS XapaKTEPUCTUKA KIIETOK 05
yykapuort. JlabopaTopHas pabora «3yuenue 25.10.2023




cTPOCHUSA KIETOK pa3JIMYHbBIX OPraHU3MOB»

24

AcCCHUMUJISIIIAS U TUCCUMMUIISIIIAS — JIBE
>TOpOHBI MeTabonu3Ma. TUIsl 0OMeHa BEIIeCTB.
lTaGopaTopHas padora «3yueHue

o 27.10.2023
<aTaIUTUYECKOI aKTUBHOCTU (PepMEHTOB (Ha
TpUMepe aMIIIa3bl WK KaTajas3bl)»
DepMEHTAaTUBHBIN XapaKTep peaKiuil
J1eToYHOTO Metabonmsma. JlabopaTopHas
25 pabota «M3yuenue hepMEHTATUBHOTO 0.5 30.10.2023
DacCLIECIICHHs IIEPOKCHUIA BOJAOPOAA B o
DAaCTUTEIILHBIX M JKUBOTHBIX KIIETKAX)
26  benku-akTUBATOPHI M OCIKU-UHTHOUTOPHI 36.11.2023
27 = ABtoTpodHBII THIT OOMEHA BEIICCTB 18.11.2023
28  @orocuHTE3 10.11.2023
Xemocunres. JlaboparopHas pabota
29 «CpaBHeHHe mporeccoB (OTOCHHTE3a U 0.5 13.11.2023
KEMOCHUHTE3a» o
AnaspoOHble opranu3mbl. Busiel 6poskeHus.
30 JTaboparopnas pabota «CpaBHEHHUE MPOIIECCOB 15 11.2023
DPO’KEHUS U JIbIXaHUS o
31 AspoOHBIE OpraHU3MBbl. DTarbl
YHEPTETUUECKOro OOMeHa 17.11.2023
32 DHeprusi MEMOPaHHOTO TPATUCHTA TIPOTOHOB.
Cunre3 AT®: pabota npotoHHoi AT®-cuHTa3bI 20.11.2023
33 Peakmuu MaTpUYHOTO CHHTE3a 79 11.2023
34  Tpanckpumnims — MaTpuunblii cuate3 PHK 24112023
35 | Tpancusanus u e€ dTamsl




27.11.2023

KoaupoBanue amunokucior. Pons pubocom B

36 DMOCUHTE3€e Oernka 29.11.2023
37 Opranuzanys TeHOMa y IPOKapuoT U
YYKapHOT 01.12.2023
38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUU
"€HOB Y 3YKapHOT 04.12.2023
Bupycsl — BHEKJIETOUHBIE (POPMBI KU3HU
39 bOnurarnele napa3uthl. [IpakTrdeckas padora 0.5 36.12.2023
«Co3nanue MoJIeTu BUPYyCa o
40 BupycHrbie 3a0601eBaHus Yel0BeKa,
KUBOTHBIX, PACTEHUI 08.12.2023
41  HaHOTEXHOJIOTHY B OMOJIOTHH U MEIULINHE 11.12.2023
42  YKu3sHEeHHBIA LUK KIETKU 13.12.2023
43 | Marpuunslii cuarez JIHK 15129023
Xpomocomsl. JlabopaTtopHas pabora
44 «M3y4yeHne XxpoMOCOM Ha FOTOBBIX 0.5 18.12.2023
MHKpOIIpenaparax»» o
45  JleneHue KIETKA — MHUTO3 20.12.2023
Tune! kietok. KapuokuHes 1 HIUTOKHHES.
16 lTaGopaTopHas pabota «Habmronenue Mmuto3a B 05
JIeTKaX KOHYMKA KOpEIKa JIyka (Ha TOTOBBIX ' 22.12.2023
MUKpOTpernaparax)»
47  Perynsmus >KM3HEHHOTO ITUKJIA KIIETOK ’5 122023
48 = xoHTpoJibHAs paboTa 3a 1 momyroaue 27 12.2023
49 = OpraHu3M Kak eTuHOe TeJI0e




29.12.2023

Txkanu pactenuii. JlaboparopHas padora

>0 3yueHne TkaHel pacTeHUN» 05 08.01.2024
51 Txanu KUBOTHBIX U YenoBeka. JlabopatopHas 05

raboTa «/3yueHue TkaHen KUBOTHBIX) ' 10.01.2024

Opranbl. Cucremsl opranoB. JlaboparopHas

52 paborta «3yueHrne opraHOB IIBETKOBOTO 0.5 12.01.2024

DaCTEHUS
53 = Omopa Tena opraHu3MoB 15.01.2024
54 | JIBumeHHE OpraHu3MOB 17.01.2024
55 | IluraHue opraHu3mMoB 19.01.2024
56 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX.

[luieBapuTeIbHAs CHCTEMA YEIOBEKa 22.01.2024
57 | JlpIxaHue OpraHu3MOB 24.01.2024
58 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U

1eJI0BeKa 26.01.2024
59  TpaHcnopT BEIEeCTB Y OpraHu3MOB 29.01.2024
60 KpoBeHocHas cucreMa o3BOHOYHBIX

KUBOTHBIX U YEJIOBEKa 31.01.2024
61  Beigenenue y opraHu3smMoB 12.02.2024
62  3ammray OpraHu3MoB 35.02.2024
63 HMmmyHHas cucTema 4ejaoBeKa 17.02.2024
64  Pa3gpakuMOCTb U Perylslus y OpraHu3MOB

09.02.2024




['ymopanbHas perymsius 1 SHIOKpUHHAs

65 HCTEMa KUBOTHBIX U YEJIOBEKa 12.02.2024
66 = DopMBI pa3MHOKCHHSI OPraHU3MOB
14.02.2024
67  IlonoBoe pa3MHOXCHHE 16.02.2024
08 | Meiios 19.02.2024
I'amerorenes. OO6pa3oBaHue U pa3BUTHE
69 OTOBBIX KIIETOK. JlaGoparophas paboTa 05
«3y4yeHue CTpoeHUs MOJOBBIX KJIETOK Ha 21.02.2024
"OTOBBIX MHKPOIpEnapaTax»
70 NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
DHTOI'€HE3 26.02.2024
71 3akiazika OpraHoB ¥ TKaHEH U3 3apOJIBIIIEBBIX
TUCTKOB 28.02.2024
Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
72 Ta «BBIABICHNE TIPU3HAKOB CXOJICTB .
::g(?nslmeﬁ HOI;ZOHZ‘{II{)LI?( )?(I/I(])ZO”I(“:HI(,)IJ;[; ) oo P1.03.2024
PazMHOKeHMe 1 pa3BUTHE pACTEHUH.
7 [aepropms s «Crponts oras
74 HcTopust cTaHOBNEHUS U Pa3BUTHS T€HETUKH
<aK HayKu 06.03.2024
OCHOBHbBIE TIOHATHS U CUMBOJIBI T€HETUKH.
75 JlaGoparopHas paboTa «llpozsoqn/ma KakK 00bEKT 0.5 11.03.2024
"eHETUYECKUX UCCIIEIOBAHUII
3aKOHOMEPHOCTH HaclleI0BaHMsI TPU3HAKOB.
76 Monorudpuanoe ckpemuBanue. [Ipakrnueckas 05
rabota "M3yueHue pe3yapTaToB 13.03.2024

77

MOHOTHOPHUIHOTO CKPEIIUBAHUS Y TPp030(UIb"

[{uTonornyeckre OCHOBBI MOHOTHOPHTHOTO




CKpCIIMBAaHUSA

15.03.2024

AHnanuzupyroiee ckpenupanue. Hemonxnoe

8 TOMUHUPOBaHUE 18.03.2024
Jurnbpunnoe ckpeuuBanue. [Ipaktuaeckas
79 »abota «/3yueHue pe3ynbTaTOB TUTHOPHIHOTO 0.5 20.03.2024
SKpEIIUBAHUS Y TPO30(PHITBI)
80 [{uTomornyeckue OCHOBBI JUTUOPUTHOTO
SKpeIBaHUS 22.03.2024
81  CueruieHHOE HacIeIOBaHUE MPU3HAKOB 11.04.2024
82  XpomocoMHas TeopHs HACJIEICTBEHHOCTH 13.04.2024
83  T'emeruka moia 10.04.2024
84 | T'eHoTum Kak 1I€JIOCTHAS cUCTEMA
15.04.2024
85 ['eHeTHM4EeCKNIT KOHTPOJIb PA3BUTHS PACTCHUM,
KUBOTHBIX U UeJIOBEKA 17.04.2024
86 H3MeHunBOCTH Npr3HAKOB. Bubl
A3MEHYUBOCTH 19.04.2024
87 | MoaudukanuoHHas U3MEHYUBOCTD 22 04.2024
BaprannoHHBIN psii ¥ BapuallMOHHAsA KpHUBasl.
lTaboparopHas pabota «lccnegoBanue
88 3axoHOMEpHOCTEH MOTUPUKANNMOHHON 0.5 24.04.2024
13MeHUMBOCTH. [locTpoeHre BapuallmOHHOTO
dsi/1a ¥ BApUAIMOHHOW KPUBOM)»
89 I'eHOoTHIIMUECKAS N3MEHYHNBOCTD.
KoMOMHATHBHAS U3MEHUYNBOCTE 26.04.2024
MyTtannoHHast U3MEH4YUBOCTh. [IpakTudeckas
90 »abora «MyTtanuu y n1po30(duisl (Ha TOTOBBIX 0.5 29.04.2024

MUKpOIIpernaparax)»




3aKOHOMepHOCTI/I MYTalMOHHOI'O ITpomecca.

N DNUTeHEeTHKA U YTTUT€HOMHUKA 1 06.05.2024
92 I'eneruka yenoseka. [IpakTudeckas pabota 1 05
«CocTaBlIeHHE U aHAJIU3 POJIOCTIOBHOM 08.05.2024
93 = Meroabl MEIUIIMHCKON TeHETUKN 1 10.05.2024
3HaueHue MEIUIIMHCKON TeHETUKU B
9 ::gg;;;:;;eﬁgfoi eJ';ea‘ICHI/II/I TCHETUYECKUX 1 13.05.2024
OcHoBHble NOHATUSA cenekiuu. JlabopaTtopHas
D cremnion nopon touanm eI 1 o 1s0s.20
MeTob1 CeNeKIIMOHHOM pabOTHI.
96 JlaboparopHas pa6£)Ta «3y4yeHre METOI0B 1 0.5 17.05.2024
SEEKIIUN PACTCHHI
JlocTuKeHusl ceJeKIUU pacTeHUH U
97 ?;22:;1;3 [TpakTuueckas padota «lIpuBuBKa 1 20.05.2024
98 CoxpaHeHne, U3y4eHHe U UCTIOIb30BaHUE 1
"EHETHYECKUX PECYPCOB 22.05.2024
buoTexHonorus kak Hayka u 0Tpacib
99 1pomsBoxctBa. [IpakTuyeckas padora 1 0.5 24.05.2024
«3yyeHne 00beKTOB OMOTEXHOIOT UM
10  OcHoOBHBIE HAIIPABICHHS] CHHTETUYECKON 1
) DUOJIOTUU 27.05.2024
10  XpoMocoMHas ¥ TeHHAs HHXKCHEPHS. 1
L MeauiHcKue OMOTEXHOIOTHH. 29.05.2024
10 IloBTopenue, 0600IICHNE, CHCTEMATHU3AIINS 1
2 sHaHUH. MITOroBast KOHTpoOJIbHAs paboTa 3a roj 31.05.2024
OBIIEE KOJIMYECTBO YACOB I1O 102 135

[TPOI'PAMME




11 KUIIACC

KoJsimyecTBo yacoB DJIEKTPOHHbIE
[
. /liv' Tema ypoka Beero Konrpoabubie IIpakTuueckue [/13)%5:1::14 a :gl? giii IbHBIE
paboThI padoThI pecypebr
1 OpomtonuonHas Teopus Y. JlapBuna 1 14.09.2023
2 JIBIOKyIIIME CUITBI 3BOJIFOLIMK BUI0B 110 Y. 1
MapBuHY 6.09.2023
3 Bboprba 3a cymiecTBoBaHHE, €CTECTBEHHBIH 1
1 UCKYCCTBEHHBIH 0TOOp 18.09.2023
4 dopMHUPOBaHUE CUHTETUYECKON TEOPUHU 1
YBOJIFOLIUHU 11.09.2023
5 Oransl 3BOIIOLMOHHOTO ITpoLecca: 1
MHKPOIBOJIIOLIUSL 1 MAKPOIBOIIOIUS 13.09.2023
5 [Momynsnust — s1eMeHTapHas eMHALA 1
YBOJIIOIHH. 18.09.2023
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. Baitn6epra. JlabopaTopnas pabota 1 05
«BbIABIEHNE U3MEHUNBOCTHU Y 0c0o0ei 20.09.2023
)THOTO BHJIA»
8 BxonHoi1 KOHTpOIBL 1 1 72.09.2023
OneMeHTapHbIe (aKTOPBI IBOTIOIHH.
9 ?0(1;)(}1):::; I:)aCHOBaTeJ'ISI. OddexT OyTBUTIOIHOTO 1 >5 09,2023
10 Murpanuu. M3omsmum nomysiui: 1
~eorpaduueckas, OnoIoruIecKas 27.09.2023
11 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINUN 1
paxrop sBomroIIH 29.09.2023
12 [TomoBoit oTOOp 1




2.10.2023

13

14

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
He3yNIbTaT MUKpOdBOIOIHH. JlabopaTtopHas
rabota «3yuenue apomMmopd030B 1
AIMOAIANTAUUN Y PACTEHUN U ) KUBOTHBIX)

[Tpumeps! mpucmnocobsieHuit y
DPraHu3MOB: MOP(OJIOrHUECKHE,
pusnonornyeckue, Onoxummuueckue,
1oBesieHueckue. JlabopaTopHas padora
«IIpucriocobienns opraHu3MoB U UX
DTHOCHUTEJIbHAS LIEJIeCO00Pa3HOCTh

0.5

0.5

4.10.2023

6.10.2023

15

Buj, ero kputepuu U CTpyKTypa.
lTabGoparopuas padbota «CpaBHEHHE BUIOB I10
MOP(OTOTHIECKOMY KPHUTEPHUIO)

0.5

19.10.2023

16

17

18

Crpykrypa BHuza

Bunoobpa3oBanue kak pe3yyibTaT
MHUKPO3BOJIIOLIUU

CBs13b MHKPO3BOJIIOUWH U SITUACMHUOJIOT A

11.10.2023

13.10.2023

16.10.2023

19

20

O60611eHne 1o Teme «MUKPOIBOIIOLUS U
=€ pe3yabTaTh»

MaxpoaBomtonus. [laneontonornueckue
METO/Ibl U3YUCHHMSI IBOJIIOIIUH

18.10.2023

20.10.2023

21

22

buoreorpaduyeckre METOAbI H3yUCHUS
YBOJIIOLIAA

DOMOPHOIOTUYECKHE U CPABHUTETHHO-
MOP(HOIOTHIECKHUE METOIbI U3YICHUS
YBOJIFOLIUU

23.10.2023

25.10.2023

23

MOJ'ICK}/JBIpHO-I‘CHCTI/I‘ICCKI/IC,
DHOXMMHYECKHE U MaTeMaTUUECKHE METOABI
A3YUYCHU 5BOJJIIOLUA

27.10.2023




24

O6H_[I/Ie 3aKOHOMECPHOCTH 3BOJJIIOLUHU

30.10.2023
o5 AJlanTuBHas pajauanus.
HepaBHOMEPHOCTH TEMIIOB 3BOIIOIIUU 06.11.2023
26 O6o06meHue 1Mo Teme «MaKpOIBOIIOLHUS U
>€ pe3ybTaThl» 18.11.2023
97 Hayu4Hnble runoTe3sl IPOUCX 0K ICHUS
KU3HU Ha 3emiie 10.11.2023
28 JloHay4HBIE IPEICTABICHUS O
3aPOXKICHUU KU3HU 13.11.2023
29 OCHOBHBIE 3TaITbl HEOPTAHUYECKOM
YBOJIFOLIUI 15.11.2023
30 ['umoTe3s! 3apoKICHUS KU3HU 17 11.2023
Hcropus 3eMii U METOJIbI €€ U3yUYCHUSI.
lTaboparopnas padota «3y4ueHue u
31 0.5
DIIMCAHHUE NUCKOMAEMBIX OCTaTKOB APEBHUX 20.11.2023
DPraHU3MOBY
32 HauansHbie 3Tarns opraHn4eckoin
YBOJIIOIIN U 22.11.2023
33 DBOJIOIHUS DYKapUOT 24112023
OCHOBHBIE 2TaIlbl BOJTIOIUU
34 yacTHTENsHOrO Mupa. [IpakTryeckas padora 05
«M3yueHne ocoOeHHOCTEH CTpOeHUS ' 27.11.2023
DaCTCHHI Pa3HBIX OTIIEIIOB)
35 OCHOBHBIE ITAITBI BOJIOIIUN YKHBOTHOTO
vHpa 29.11.2023
DBoJIOIUS KUBOTHBIX. [IpakTrueckas
36 rabota «/3y4ueHHe 0COOCHHOCTEH CTPOCHHS 0.5 11.12.2023
TO3BOHOYHBIX KHBOTHBIX)»
37 Pa3BuTHe )X13HM Ha 3eMIIe 10 3paM U




1epuogam

04.12.2023

MaccoBsle BBIMUPAHUA — DKOJIOT'HYECKHE

38 <pPU3KCHI IIPOILIIOTO 6.12.2023
39 CoBpeMEHHBIHN 3KOJOTNYECKUI KPU3HC,

2r0 OCOOCHHOCTH 18.12.2023
40 CoBpemeHHast cucTeMa OPraHUuYecKoro

TpOLLIOrO 11.12.2023
11 OCHOBHBIE CHCTEMAaTUYCCKUE TPYIITIBI

DPraHU3MOB 13.12.2023

O606menne no Teme «IIpoucxoxaeHne u

42 razBUTHE KHU3HU Ha 3emiie» KontponpHas 15122023

habota 3a 1 momyroaue
43 AHTpOMOJIOTHSI — HayKa O YEJIOBEKE 18.12.2023
44 PasBuTHe npeacraBneHuii o

TPOUCXOXKICHUU YEJIOBEKa 20.12.2023

Mecro denoBeka B CUCTEME

45 ypranudeckoro mupa. Jlaboparopnas padota 05

«3yueHue ocoOOEHHOCTEHN CTPOEHUs CKelleTa ' 22.12.2023

1€JI0BEKa, CBA3AHHBIX C MIPSIMOXOKICHUEM)
46 JIBroKymiye cuibl aHTPOIIOreHe3a 25 12 2023
47 CooTHoIIeHre OMOJTOTHYECKUX U

COIMATILHBIX (DAKTOPOB B aHTPOTIOTEHE3E 27.12.2023
48 OCHOBHBIE CTa/INM AHTPOTIOTEHE3a 29.12.2023
49 [Taneorenerrka u NajeoreHOMHUKA 18.01.2024
50 DBOJTIOLIMSI COBPEMEHHOTO YeJIOBEKa 10.01.2024
51 Yenoseueckue pachl. [IpakTuueckas 05

rabota «3ydeHune 3KOITOrHIeCKuX ' 12.01.2024




AJANTALUI YeI0BEKAY

MexaucCIUuIIMHAPHBIE METOTbI

52 AHTPOTIOJIOTUU 15.01.2024
53 O606menne o teme «IIpoucxoxeHue
1€JI0BEKa — aHTPOIIOTCHE3) 17.01.2024
o4 3apoxaeHUE U PA3BUTUE IKOJIOTHU 19.01.2024
Mertonst skonorun. Jlaboparopuas pabora
55 f<I/I3yquI/Ie METOJ10B DKOJIOTHYECKUX 0.5 79 01.2024
ACCIICZIOBAaHUIT»
56 3HaueHHe YKOJIOTUYECKUX 3HAHUH IS
1€JI0BEKa 24.01.2024
S7 Dkonoruyeckue HaKTopsl 26.01.2024
Abuotuueckue daktopbl. CBET Kak
58 YKostorndeckuii ¢akrop. JlaboparopHas 05
raboTa «BbIsBIEHNE MPUCTIOCOOICHUIH ' 29.01.2024
DPTraHU3MOB K BIIMSIHUIO CBETa»
Aobuotuyeckue daxropsl. Temneparypa
59 <ak sKosoruyeckuii pakrop. JlaboparopHas 05
raboTa «BrIsiBIeHHE TPUCTIOCOOTICHU I ' 31.01.2024
DPraHU3MOB K BIMSHUIO TEMIIEPATYPBD»
AbuoTtnueckue (paxkropsl. BiaaxkHoCTh Kak
60 dykosioruueckuit paxrop. JlaboparopHas 05
raboTa «AHATOMHYECKHUE OCOOCHHOCTH ' )2.02.2024
YaCTEHUI U3 Pa3HBIX MECT OOUTAHHS»
61 Cpenpl 00MTaHUS OPraHU3MOB 15.02.2024
62 buonmorndeckne puTMbl 17.02.2024
63 Kuznenusie popMbI OpraHU3MOB

19.02.2024




64

buoTtnueckue hakTopsl

12.02.2024
3HaueHne OMOTHYECKHUX B3aUMOICHCTBUN
65 IS CYIIECTBOBAHHMSI OPTaHU3MOB B CpeJie 14.02.2024
DOUTAHUS
66 DKOJIOTUYECKHE XapaKTePUCTHKU
TOTYJISIITUA 16.02.2024
OCHOBHBIE TIOKA3aTeJIH MOIYJISIUH:
67 TUCIICHHOCTb, IJIOTHOCTh, BO3pAacTHAS U 19.02.2024
T0JIOBasI CTPYKTypa
OCHOBHBIE TIOKa3aTeJIH MOIYJISIUH:
68 YOXKIAEMOCTh, IIPUPOCT, TEMIT POCTa, 21.02.2024
"MEPTHOCTh, MUTPAIHH
69 DKoJjorudeckas CTpyKTypa MoImyJIsiun 26.02.2024
70 JluHaMuKa IONYJISIAY U €€ PeryJisiius 28.02.2024
71 KpuBssie pocTa 4uCI€HHOCTH TTOMYJISIIHH.
KpuBble BBKUBaHUS 1.03.2024
DKoyoruyeckasi HUIIA BU/IA.
72 lTaGoparopHast Pa60Ta «[IpucnocobneHus 0.5 14.03.2024
eMSTH paCTEHUI K pacCeJICHUIOY»
73 O06o00611eHne 10 TeMe «DKOJIOTHS — HayKa
D B3aMMOOTHOIICHUSX OPTaHU3MOBY 6.03.2024
74 Bua xak cucrema nonynsiuit 11.03.2024
75 3aKOHOMEPHOCTH TTOBECHHUS U MUTPAITUii
KUBOTHBIX 13.03.2024
76 Coo011ecTBO OPraHU3MOB — OHOIIEHO3 15 03.2024
77 O6006menue mo Teme «OpraHu3Mbl U
>pena oOuTaHus» 18.03.2024




78 DKOCHCTEMA KaK OTKpPBITasi CHCTEMA 1 20.03.2024
79 KpyroBopoT BemecTB 1 MOTOK YHEPTHH B 1

YKOCUCTEME 22.03.2024
80 OCHOBHBIE TIOKA3aTEIH SYKOCUCTEMBI 1 11.04.2024
81 DKOJIOTHYECKUE TTUPaAMUIbI 1 13.04.2024
82 N3menenust coo0IIecTB — CYKIIECCHH 1 10.04.2024
83 [TpupoaHbIE SKOCHCTEMBI. DKOCUCTEMBI 1

D3ep U PeK. DKOCUCTEMBI MOPEH U OKEaHOB 15.04.2024
84 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 1

[YHJIp, JIECOB, CTEMEH, MyCTHIHB 17.04.2024
85 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 19.04.2024
86 Ypb6oskocucremsl. [IpakTuueckas pabora 1 05

«3ydeHue u onucanue ypO0dKOCUCTEMBD» 22.04.2024

3aKOHOMEPHOCTH (hOPMUPOBAHUS
87 ;Eg;l:;{;;; :;aHMoneﬁCTBnﬁ OpPraHu3MOB B 1 24.04.2024
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN

88 Ya3HBIX TUTIOB Ha CyOOpraHU3MEHHOM, 1

DPraHU3MEHHOM, TOMYJISIITUOHHOM U 26.04.2024

YKOCHCTEMHOM YPOBHSIX
89 O600611eHMe IO TeMe «DKOJIOTHsI BUJIOB U 1

TOTTYJISIITHI 29.04.2024
90 buocdepa — oOuiernianerapHas 060104Ka 1

3eMiun 6.05.2024
91 VYuenue B. U. Bepnanckoro o 6unocdepe 1 18.05.2024
92 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1




druochepsl 10.05.2024
93 KpyroBopotsI BemecTs u 1
DMOTEOXUMUYECKUE ITHKITBI 13.05.2024
94 3onaneHOCTH OHMochepsl. OCHOBHBIE 1
DUOMBI CYIITH 15.05.2024
95 YcroitunBocTh 6Hocheps 1 17.05.2024
96 DKOJIOTMYECKUE KPU3HUCHI U UX IPUUUHBI 1 20.05.2024
97 BosneticTeue denoBeka Ha ouochepy 1 79 05.2024
98 AHTpPONIOT€HHOE BO3/ICHCTBHE HA 1
DAaCTUTEIbHBIA U )KUBOTHBIM MUP 24.05.2024
99 Oxpana mpuposI 1 27 05.2024
100 OCHOBHBIC TIPUHIIHITBI YCTOHYHNBOTO 1
Da3BUTHS YEJIOBEUECTBA U TIPUPOJIBI 29.05.2024
PanmonaibHOE PUPOIONIOIB30BAHKE U
101  :oxpaHeHue OMONOTMUYECKOTO pa3HOOOpa3us 1 31.05.2024
Jemin
O606menne o teme «buocgepa —
102  -moGasbHast S5KOCUCTEMAY 1
KonTtposnbHast pabota 3a 2 noayroaue
OBILIEE KOJIMYECTBO YACOB I1O 102 75

[TPOTPAMME




YYEBHO-METOJINUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT' O ITPOLLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

buonorus , 10 knacc / [Taceunnk B.B., Kamenckuii A.A.,PyomnioB A. M. u apyrue; o pegakuuen
[Taceunuka B.B., Axunonepnoe o6miectBo "M3marenscrBo "[IpocBemenus"
buonorus , 11 knacc / [Taceunnk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; noj penakiuen
[Taceunuka B.B., Axuronepnoe o6miectBo "M3marenscrBo "[IpocBemenus"

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

buonorus , 10 kmacc / [Taceunuk B.B., Kamenckuii A.A.,PyomnoB A. M. u apyrue; noj peaaxkiuen
[Taceunuka B.B., Axumonepnoe obmectBo "N3narensctso "[Ipocemenus"
buonorus , 11 kiacc / [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; mox peaakiyen
[Taceunuka B.B., AkinonepHoe o0uiectBo "M3narenscto "lIpocsemenns”

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






