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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueOHOMY nipenamMety "buonorus” (nanee - OHMOIOTYs) Ha YPOBHE CPEHEro 00IIero oo0pa3oBaHus
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 o6pa3oBannu B Poccutickoii
Oenepannny», PI'OC COO, Konnenuuu npenoaaBanus yueOHoro npeaMera «bronorus» 1 OCHOBHBIX MOJI0KEHHH
(henepanbHOI paboueli mporpaMMbl BOCITUTAHMUSL.

VYuebusiii mpeamer «buonorusy yriyonéanoro ypoBHs u3yueHus (10—11 kiaaccer) siBasieTcs] OAHUM M3 KOMIIOHEHTOB
npeaMeTHol obnactu «EcrecTBeHHO-HayuHbIe Tpenmethl». CornacHo nonokeHusM ®I'OC COO mpoduibHbie
y4eOHBIC MPEAMETHI, U3yuaeMble Ha YIIIyOJIEHHOM YPOBHE, SIBIISIOTCS Crioco0oM auddepeHnmnanum o0ydeHus Ha
YpPOBHE cpeliHero o0Iero oopa3oBaHus U MPU3BaHbl 00ECIICUUTh TPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIINM,
CPEIHHUM OOIIMM, CPETHUM MPO(ECCHOHATBLHBIM U BBICIIUM 00pa30BaHueM. B To jxe BpeMs Kax bl U3 3TUX y4eOHBIX
npeaMETOB JOJIKCH 6I)ITI) OPUCHTHUPOBAH HAa MIPUOPUTCTHOC PCIICHUEC O6pa3OBaTCHI>HI>IX, BOCIIMTATCIIbHBIX U
Pa3BUBAIOIIUX 33/1a4, CBA3AHHBIX C MPOQOpHUEHTaLEeN 00YqalONNXCS U CTUMYITUPOBaHUEM WHTEpeca K KOHKPETHON
00JIacTH HAyYHOI'O 3HAHUS, CBSI3aHHOIO ¢ OMOJIOTH e, METUITMHOMN, SKOJIOTHUEH, IICUXOIOTHUEH, CIIOPTOM MM BOSHHBIM
nenom. [Iporpamma o yueOHOMy npeamMety "Buomnorus” qaér npeacraBieHue O eI U 3ajauax u3ydeHus yueOHOro
npeaMera «bronorus» Ha yriayOn€HHOM ypoOBHE, ONpenensier 00s3aTellbHoe (MHBapUAaHTHOE) TPEMETHOE
COJIepKaHue, ero CTPYKTYPHUPOBaHHUE 10 pa3jieliaM ¥ TeMaM, pacipeielieHne 1Mo KJlaccaM, pEeKOMEH TyeT
MOCIIEA0BATENLHOCTh U3yUeHHUsT Y4eOHOTO MaTepHalia ¢ y4€ToM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3Ei,
JIOTHKH y4eOHOT0 Tpolecca, BO3pacTHBIX 0COOEHHOCTEl oOyuatomuxcs. B mporpamme mo Guonoruu peaan3oBaH
MPUHIIMIT IPEEMCTBEHHOCTH € U3y4eHHEeM OMOJIOIMH Ha YPOBHE OCHOBHOI'O 00IIIero 00pa3oBaHusl, Oylaroaaps 4uemy
MPOCMAaTPUBAETCS] HAMIPABIEHHOCTh Ha TIOCIIEIYOIee Pa3BUTHE OMOJIOrMIECKUX 3HAHU, OPHEHTHPOBAHHBIX Ha
(hopMHpOBaHUE €CTECTBEHHO-HAYIHOT'O MUPOBO33PEHIS, IKOJIOTUIECKOT O MBIIIICHHS, TIPEACTABICHUHA O 37J0POBOM
o0pase KU3HHU, Ha BOCIIUTaHUE O0EpeXKHOTr0 OTHOIIEHHS K OKPYKaroIIel TpUpoHOi cpene. B mporpamme mo
Ouoorny TakXke MmoKazaHbl BO3MOXKHOCTH y4eOHOoro npeaMeta «buonmorusy B peanuzanuu tpedoBanuit ®I'OC COO
K TUTAHUPYEMBIM JINYHOCTHBIM, METAIIPEAMETHBIM H IIPEJIMETHBIM Pe3yJibTaTaM o0ydeHHsI ¥ B (POPMUPOBAHUN
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIBHON JEATENFHOCTH 00YYarONIUXCsI IT0 OCBOSHHUIO COCPKAHMU I OMOIOTHIECKOTO
o0pa3oBaHUs Ha YPOBHE CpeqHero o0mero oopa3oBaHws.

VY4eOHbIl peamer «broorus» Ha ypoBHE cpenHero odIero 00pa3oBaHusl 3aBepIacT OHOJOrHUeCcKOe 00pa3oBaHue
B IIKOJIC ¥ OPUCHTUPOBAH HA PACIIUPEHUE U YTIyOJIeHHe 3HAaHUH 00YYaIONIUXCS O XKUBOM MPHUPOJIE, OCHOBAX
MOJIEKYJISIPHON U KJIETOYHON OMOIIOTHH, SMOPHOIOTHY M OMOJIOTHH Pa3BUTHS, T€HETUKH, CEJIEKI[UH, ONOTEXHOJIOTHH,
9BOJIOLIMOHHOTO YUEHUS U SKOJIOTHH.

Uzyuenne yue6HOrO npeamera «bruonorus» Ha yriyOJIeHHOM YPOBHE OpMEHTUPOBAHO Ha MOJTOTOBKY 00YYaOIIIXCS
K MOCJIEAYIOMEMY MOTyYeHHIO OHOIOrHYecKoro 00pa3oBaHusl B By3ax U OPTaHU3AIUAX CPEIHEro
npodeccroHaIbHOro 0opazoBanusi. OCHOBY €T0 COIep KaHUs COCTaBIISIET CHCTEMa OMOIIOTHIECKUX 3HAHUH,
MTONTyYeHHBIX MPU U3yUeHUH 00YJIArOIUMHUCS COOTBETCTBYIOMINX CHCTEMATHYECKIX Pa3eioB OMOIOTHH Ha yPOBHE
OCHOBHOTO 001mIero oopazoBanus, B 10—11 xmaccax 3T 3HaHWS MOMYYAIOT pa3BUTHE. TaK, paCIIUPEHBI U YTITyOIEHBI
OMOJIOTHYECKUE 3HAHMS O PACTEHUSX, )KUBOTHBIX, TprH0ax, OaKTepHsIX, OpraHN3Me YeTI0BEKa, OOIITIX
3aKOHOMEPHOCTSIX KU3HH, TOTOIHUTENFHO BKIIOUEHBI OMOIOTMYECKH € CBEICHHUS TTPUKIIAHOTO H IIOMCKOBOTO
Xapakrepa, KOTOpble MOXKHO HCIIONIb30BaTh KaK OPUEHTHPHI IS TIOCIEAYIOIIero Beioopa nmpodeccuu. Bozmokna
TaKKe MHTErpaIvs ONOIOTHIECKUX 3HAHUH C COOTBETCTBYIOIINMH 3HAHUSMHU, MTOTyYEeHHBIMU 00YJarOIINMUCS TIPU
M3y4eHNUH (U3WKH, XUMUH, reorpadpun 1 MaTeMaTHKH.

CtpykTypa mporpamMmsl 1o yaeOHOMY npeamMeTy "bromorus” oTpaskaeT CHCTEMHO-YPOBHEBBIN 1 IBOTIOIIMOHHBIN
MTOIX OBl K M3ydeHuto ononoruu. CoriiacHO UM, H3y9aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEePHBIE TS KUBBIX
CHCTEM Pa3HOT0 YPOBHS OPTaHMU3AIHNH, YBOJIOIIMH OPTaHMIECKOTO MHUpa Ha 3eMJie, COXpaHEHHs OMOIOTHIEeCKOTO
paszHoobpasus mianeTsl. Tak, B 10 kimacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KIIETOYHON OMOJIOTHH, SIMOPHOIIOTHH
1 OWOJIOTHY Pa3BUTHSL, TEHETHKH ¥ CENEKIINH, OMOTEXHOIOTHH H CHHTETHIECKON OMOIOTHH, aKTYaIH3UPYIOTCS
3HaHHA 00yYaIOMIMXCS IO OOTaHWKe, 300JI0THH, aHATOMUH, (pu3nonoruu denoseka. B 11 kmacce nzyuarorcs
ABOIIOLIMOHHOE YIE€HUE, OCHOBHI SKOJIOTHH U yUeHHe o Orocdepe.

Y4eOnsIit peamer «buonorus» npru3BaH 00eCIeYUTh OCBOSHHE 00yUYAIOIIMMHUCS OMOJIOTHYECKUX TEOPHUM U 3aKOHOB,
WJel, TPUHIMIIOB U TIPABUJI, JIKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPa, 3HaHUI O
CTPOEHUH, MHOTO00pa3uu U 0COOEHHOCTSIX KJIETKH, OPTaHU3Ma, TIOMYJISIIIHH, OHOIIEH03a, IKOCUCTEMEI, O
BBIIAFOIINXCS HAYYHBIX JIOCTH)KEHUSX, COBPEMEHHBIX HCCIIEOBAHUSX B OMOIOTUH, IPUKIIATHBIX acIeKTax
Ononornuecknx 3HaHWH. [t pa3BuTHS U TOJIep KaHUs HHTEpeca 00yJaroImXxcs K OMOIOTUY HapsILy CO
3HAYUTENLHBIM 00BEMOM TEOPETUUECKOI0 MaTepraia B COAECPKaHUH MPOrPaMMBI 110 OHOJIOTHH MTPEAYCMOTPEHO
3HaKOMCTBO C HCTOpHEl CTAHOBJIEHUS M PAa3BUTHS TOH WIIM MHOH 00JIACTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U
3apyOEKHBIX YUEHBIX B pelIeHNE BaXKHEUIINX OMOIOTHYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Henp u3ydeHus yaeOHoro npeaMera «buonorus» Ha yriay01EHHOM ypOBHE — OBIIa/ICHHE 00YYaIOLUIMMUCS 3HAHUAMH O
CTPYKTYPHO-(QYHKIIMOHAJILHON OpraHW3aluK KUBBIX CUCTEM Pa3HOr0 PaHra U MpHOOpeTeHne YMEHUH HCIIOIb30BaTh
9TH 3HaHMs B (OPMHUPOBAHUH UHTEpPECA K ONpeaeNEHHOM 00macTi mpodecCHOoHaIbHON ASSTENbHOCTH, CBSI3aHHOH C
Onomnoruei, UK K BEIOOpY y4eOHOro 3aBeJeHus ISl TPOIOJDKEHMS] OMOIOTHYecKOro 00pa3oBaHusl.



JocTmwkenue e u3ydeHus yaeOHoro npeaMera «buonorus» Ha yriayoaéHHOM ypoBHE 00€CIeunBaeTCsl pElICHUEM
CIIEAYIOIINX 3a4a4:

OCBOCHME 00YUYaIONIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX TCOPHUSIX, KOHIICTIIIHIX,
THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPABUJIAX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY
MHUpa; O CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX OMOJIOTMYSCKUX CUCTEM (KJIETKa, OPTaHU3M, TIOYJISIUs, BH]I,
ouoreoreHo3, obuocdepa); 0 BBIIAIONIMXCS OTKPBITHUSAX U COBPEMEHHBIX MCCIICIOBAHUSIX B OHOJIOT 1H;

O3HaKOMJICHHE 00YUYaIOMIUXCs C METOAaMHU TTO3HAHUSI KUBOU MPUPOJBL: UCCIIETOBATEECKUMHA METOAAMHU
OMOJIOTMYECKUX HAyK (MOJICKYJISIPHON M KJIETOYHON OMOJIOrMH, IMOPHUOJIOTUU ¥ OUOJIOTHH Pa3BUTHS, TCHETUKU U
CENeKINH, OMOTEXHOIOTUU ¥ CHHTETHYECKOW OMOJIOTHH, TTAJICOHTOIIOTUH, SKOJIOTHH ); METOJJAMH CaMOCTOSITEIIBHOTO
MPOBENICHUS OMOIOTHYECKUX MCCIIEAOBaHN B JIaOOpaTOpuH U B ipupoie (HabmroieHre, n3MepeHue, SKCIIepUMEHT,
MOJICTTUPOBAHUE);

OBJIaJIeHHE 00YYaIOIMMHUCS YMEHUSIMH: CAMOCTOSITEIbHO HAXOIUTh, aHAJM3UPOBAThH U UCIIOIB30BATh OMOJIOTHYECKYTO
HH(POPMAITUIO; TTOB30BATHCS OMOIOTHYECKON TEPMUHOJIOTHEH  CHMBOJIMKOM; YCTAaHABIUBATH CBSI3b MKy
pa3sBUTUEM 6I/IOHOFI/II/I U COIIMAJIIbHO-3KOHOMNYCCKHUMH U DKOJIOTHYCCKUMHU HpO6JIeMaMI/I YCJIIOBCYCCTBA, OLICHUBATh
TIOCIIEZICTBUS CBOECH JEATEILHOCTH 110 OTHOIIICHHUIO K OKPYKAIOMIEH IPUPOIHOMN cpenie, COOCTBEHHOMY 3I0POBBIO U
3JI0POBBIO OKPYKAIOIIHX JIF0JIel; 000CHOBBIBATH M COOJIIOATH Mepbl TPOMUIaKTHKN HH(DEKITMOHHBIX 3a00J1eBaHHI,
MpaBuJjIa TIOBEJICHHS B IpUpPOjie B obecriedeHus 0€30MacHOCTH COOCTBEHHOM KU3HEEATEILHOCTH B UPE3BbIYAHBIX
CUTYyaIUsAX IPUPOJHOIO M TEXHOTCHHOI'0 XapaKTepa; XapaKkTepu30BaTh COBPEMEHHbIE HAyYHbBIE OTKPBITHS B 00JIACTH
OHoJI0rNy;

pa3BuTHE Y 00yUYaIOMIMXCsI MHTEIJIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA €
BBIIAIOINIMMHUCA OTKPBITUAMU U COBPEMCHHBIMU HUCCIICAOBAHUAMU B 6I/IO.HOI'I/II/I, peura€MbIMH €O HpOGHeMaMI/I,
METOJIONIOTHeN OMOJIOTMYECKOT0 UCCIIEA0BAHHMS, TIPOBEACHUS KCIIEPUMEHTAILHBIX UCCIIEJOBAHUH, PEIICHHS
OMONIOTMUECKHX 32124, MOJICIMPOBAHUS OMOJIOTHYECKIX 00BEKTOB U MPOIECCOB;

BOCIIUTAHUC Y 06y11a}01ul/1xc51 IOEHHOCTHOI'O OTHOIIECHUA K JKUBOH IIpuUpoaC B LUECJIOM U K OTACIbHBIM €€ o0beKTaM u
ABIICHHSIM; (POPMHUPOBAHNE IKOJIOTHUECKOM, TeHETHIECKON TPaMOTHOCTH, OOIIeH KyJIbTYpHI TIOBEIEHUS B IPUPOJIE;
HUHTErpanvn €CTECTBECHHO-HAYYHbBIX 3HaHPII71;

npuobdpeTeHne 00yJatoMIMMHUCS KOMIIETEHTHOCTH B PAllMOHAIBHOM PHPOJIONIONB30BaHUH (COOIOICHHE TIPaBUIT
TIOBEICHUS B TIPUPOJIE, OXPAHBI BHIOB, YKOCHCTEM, OMocheprl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBbS
OKPYKaOLIUX Jrojel (coOmoaeHus Mep MpodhUIaKTHKH 3a00JIeBaHUM, oOecreueHrne 0e30acHOCTH
KU3HEIEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYAIUSIX IPUPOIHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
WCIIONIB30BaHMs OMOJIOTMYECKUX 3HAHUN M YMEHHI B TIOBCEHEBHOM JKM3HH;

CO3JIaHWe YCIIOBUH JJIs1 OCO3HAHHOTO BHIOOpA 00YUaONIMMICS HHIANBHIYaIbHOW 00pa30BaTEIbHON TPAeKTOPHH,
CIIOCOOCTBYIOMIEH MOCIIEAYIONIEMY TpodecCHOHATEHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUYU C WHIUBHIYaTbHBIMA
WHTEpecaMu U MOTPeOHOCTSIMH PEruoHa.

OO1iee 9nCIio 4acoB, OTBEACHHBIX HA U3ydeHHE OMONIOTHH Ha YyrITyOJIeHHOM YPOBHE CpeaHero o0riero oopa3oBaHus,
cocrapisier 204 waca: B 10 ximacce — 102 gaca (3 gaca B Hemenmo), B 11 xmacce — 102 gaca (3 gaca B Heneno).

OT160p OpraHU3aIMOHHBIX (DOPM, METOMIOB B CPEACTB O0yUEHHSI OMOIOTHH OCYIIECTBIISIETCS € yUETOM crienn(pukn ero
CoJiepKaHMs M HAIIPABICHHOCTH Ha MPOJIOJDKeHNEe OMOIOTHYecKoro 00pa3oBaHMsI B OPTaHU3ALNAX CPETHErO
podecCHOHATEHOTO M BRICIIIETO 00Opa30BaHMUS.

OO6s3aTeTPHBIM yCIIOBHEM TIpH 00yUeHNH OMOJIOTHH Ha yrIIyOJIEHHOM YPOBHE SIBIISIETCS IPOBEICHUE JIA0OPATOPHBIX U
MpakTHIeCKuX padoT. Takxke ygacTre 0Oydaronxcsl B BEITOJIHEHUH MPOEKTHBIX U y4eOHO-HCCIIeI0BATEIhCKUX
paboT, TeMaTHKa KOTOPBIX OMPEENeTCs YIUTEIeM Ha OCHOBE UMEIOIIMXCS MaTepHalb HO-TEXHIUECKIX PECYPCOB H
MECTHBIX MPUPOTHBIX YCIOBHH.

COJAEPKAHUE OBYUYEHUS

10 KVIACC

ConeprxaHre POrpaMMEl, BEIETIEHHOE K)PCUE80M, HE BXOAUT B MPOBEPKY TOCYAAPCTBEHHON UTOTOBOM aTTEeCTAllNH
(FHA).

Tema 1. BuoJsiorusi Kak HayKka

CoBpemMeHHas OMONOTHS — KOMIUIEKCHast Hayka. KpaTkas uictopus pa3BuTus Ononoruu. buonorndeckue HayKu U
r3ydaeMbie UMU Ipo0ieMbl. OyHIaMeHTaIbHbIe, IPUKIATHBIC M IIONCKOBBIE HAYYHBIE NCCIIEAOBaHUS B OHOIIOTHH.
3HadeHue Ononoruu B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTuHBI Mupa. [Ipodeccuu, cBs3aHHBIE
¢ Ouornoruei. 3HaueHNe OMOJIOTHH B MTPAKTHYECKON JEATEIHHOCTH YEIIOBEKa: MEIUIINHE, CEThbCKOM X035HCTBE,
MTPOMBIIIUIEHHOCTH, OXpaHe MPUPOJIHI.

JdeMoHcTpanuu

Hoptpersi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapxk, Y. [apeun, Y. 'apseii, . Mennens, B.

W. Bepuanckwuii, U. I1. [TaBnos, U. Y. Meunukos, H. W. Basuios, H. B. Tumodees-Pecorckutii, JIx. YorcoH,

®. Kpuk, . K. benses.

Tabmuiet 1 cxembl: «CBS3b OHOJNIOTHH C APYTUMH HayKamu», «CrcreMa OMOIOTHYECKUX HAYKY.

Tema 2. ’)KuBble cUCTeMbI U UX U3yUeHHE




JKuBble cucTeMbl Kak mpeaMer n3ydeHus ouonoruu. CBOWCTBA JKUBBIX CUCTEM: EANHCTBO XUMHUECKOT'O COCTaBa,
JUCKPETHOCTh U LIEJTOCTHOCTD, CIOXKHOCTh U YHOPSIIOUEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHHU3aLIUs,
CaMOBOCTIPOM3BE/ICHNUE, Pa3PaKUMOCTh, U3MEHUUBOCTD, POCT U pa3BUTHE.

YPpOBHU OpraHu3aluy KUBBIX CUCTEM: MOJEKYISPHBIM, KIIETOYHBIHN, TKAHEBbIH, OpraHU3MEHHBIH, TOMYSUOHHO-
BHJIOBOH, 9KOCHCTEMHBIN (OMOreoneHoTHYecKuii), Onocdepuslii. [Ipomeccsl, MpOUCXOSIIIE B )KUBBIX CHCTEMAX.
OcHoBHBIE TPU3HAKH KUBOTO. JKH3HB Kak opMa cyliecTBOBaHUs MaTepuu. Hayku, u3ydaromiye kv Bble CUCTEMBI Ha
pasHBIX YpOBHSX opranu3anuu M3ydenue xuBbx cucteM. MeTop! Ononornueckoit Hayku. HaGmogenue, uamepenue,
3KCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHans. [IoHsTrHe 0 3aBUCUMON U HEe3aBUCUMOM IepeMeHHOoM. [InanupoBanue
skcniepuMenTa. [locranoBka u mpoBepka rumnote3. Hyneas runoresa. [lonatue BBIOOPKHU U €€ TOCTOBEPHOCTb.
Pasbpoc B buonornyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOITYUYEHHBIX Pe3yabTaToB. [IpuurHbI UCKasKEHNUS
pe3yabTaToOB KcHepuMeHTa. [IoHsITHE CTaTHCTHYECKOTO TECTa.

JdemMoHcTpanun

Tabauie! u cxembl: «OCHOBHBIC MPU3HAKH KHU3HUY», «bHoIOrHYeckrne CucTeMbl», «CBONCTBA )KUBOM MaTEpUNY,
«YPpOBHU OpraHU3aIlUU KUBOU MPUPOABD», «CTpOCHHE )KUBOTHON KIETKI, « T KaHU )KMBOTHBIXY», «CUCTEMBI OpPTaHOB
YeI0BEYeCKOro opranusmay, «buoreornenosy, «buocdepa», «MeToabl H3ydeHHsT KUBOU IPUPOIBI».

Oo6opynoBanue: 1abopaTopHOe 000PYIOBAHUE ISl POBEIACHUS HAOIOICHHA, U3MEPEHUH, IKCIICPUMEHTOB.
IIpakTnyeckas padota «Vcronb30BaHNe pa3TUYHBIX METOIOB IIPU U3YUEHU U KUBBIX CUCTEM.

Tema 3. buoJiorusi KJeTKu

Kietka — cTpyKTYpHO-(QYHKIIMOHAJIbHAS eMHUIIa )KUBOro. Mictopust oTkpeiTus kietku. Padotsl P. ['yka,

A. JleBenryka. Knerounas teopus (T. IlIsann, M. llnetinen, P. Bupxor). OcHOBHbIE TTOJIOXKEHHS COBPEMEHHOM
KJIETOYHOHN Teopru.MeTo/Ibl MOJIEKYIISIPHON U KJIETOYHON OMOJIOTHI: MUKPOCKOITHUS, XpoMaTorpadusi, anekrpodopes,
METO/I MEYEHBIX aTOMOB, MU PepeHIInaIbHOe IIEHTPU(YTHPOBAaHHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue
Guxcuposannvix Kiemox. INEKTPOHHASE MUKpOcKonust. Konghokanvhas mukpockonusi. Bumanvnoe (npusicusnenmoe)
uzyyeHue Kiemox.

JdemMoHcTpanun

Hoptperst: P. I'yk, A. JleBenryk, T. llIBanna, M. lneinen, P. Bupxos, K. M. bap.

Tabnwuie U cxeMbl: «CBETOBOI MUKPOCKOIT», «DIEKTPOHHBIH MUKPOCKOID), «VICTOpHS pa3BUTHSI METOI0B
MUKPOCKOIIHM.

OO6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, dKUBOTHBIX U OaKTEpUaIbHBIX KIIETOK.
IIpakTyeckasi padora «/3ydeHne MeTo0B KIETOYHON Omonoruu (XpomaTtorpadus, aiekrpodopes,
muddepenimanpaoe neHTpudyruposanue, [1LP)».

Tema 4. XumMuyeckasi opraHu3anusi KJIeTKH

XUMHUYECKUM COCTaB KIETKU. MaKpo-, MUKPO- U YIIbTpaMUKpO3JieMeHThI. Bojia 1 €€ poJib Kak pacTBOpUTEA,
peareHra, y4acTue B CTPYKTYPUPOBaHHHU KJIETKH, TEIUIOPErySIMUY. MuHepaabHbIe BEIIECTBA KIIETKH, UX
Ouonoruyeckast posib. Poib KATHOHOB 1 aHUOHOB B KIIETKE.

OpranndecKkue BemecTBa KIeTKd. bromorndeckrne noaumepsl. benkin. AMUHOKHCIOTHBIA cocTaB 0enmkoB. CTPYyKTYpHI
OenkoBoii Monekynbl. [lepBuuHas cTpykTypa Oenka, enTuaHas cBsA3b. Bropuunas, TpeTuyHas, 4eTBepTUIHAS
cTpykTypsl. Jlenatypanms. CpoiictBa 6enmkoB. Knaccndukanus 6enxoB. bruonorndeckne GpyHkimum 6enkoB. [lpuonsi.
VYrneBonsl. MoHOCaxapuipl, Mcaxapyibl, OJIMTOCaxapuabl U nonucaxapuabl. OOmmi miad cTpoeHus U GU3NKO-
XMMHYECKUE CBOMCTBA YIIeBOA0B. buonornueckue GpyHKIMN yrieBOAOB.

Jlumuper. ['anpodunsHO-THApPOdOOHEIE cBOlicTBa. Kimaccudukarmst mummmos. Tpurmmnepuast, GochOoTUIuab], BOCKH,
crepousisl. bruomornyeckne ¢hyHkuy munEaoB. OOMIKe CBOHCTBA OMOIOTHIECKUX MEMOpaH — TeKYJIeCTb,
CIIOCOOHOCTB K CaMO3aMbIKaHHIO, ITOJIyITPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenne nykinenHoBsix kucnot. Hykneoruast. [Ipunnun
komruieMeHTapHocTH. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitras crimpans. MecTOHaXOXIeHIE U
ononornueckune Gyakinuu JHK. Bugst PHK. @ynkiun PHK B kierke.

Crtpoenne monekynbl AT®. Makposprudeckue cBsizu B Monekyne AT®. buonornueckue ynakinnn ATO.
BoccranoBneHHble TepeHOCUNKHY, UX QYHKIHUU B KIeTKE. [pyeue nyxneosuompugocghamer (HTD). CexBeHUpOBaHUE
JHK. Memoosi eenomuxu, mpaHCKpunmomuxy, npomeomMuKu.

CrpykrypHas 6uosnorus: OnoxuMudeckue 1 OMopu3NUecKue UCCIeJOBAHUS COCTaBa U MPOCTPAHCTBEHHOH CTPYKTYPHI
ouomonexyin. Moodenuposanue cmpykmypbol u YHKYUL OUOMONEKYN U UX KOMNIEeKco8. Komnviomepuouiii ouzaiin u
OpeaHuyecKuli CUHmMe3 OUOMONEKY U UX HENPUPOOHBIX AHANI0208.

JdemMoHcTpanun

Hoptperst: JI. onunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panxnun, ©. Canrep, C. [Ipy3unep.

Jnarpammsl: «Pacnipenenenne XuMHYECKHUX 3JIEMEHTOB B HEXXUBOW NTpUPOJIe», «Pacnpenenenne XuMHIeCKUX
3JIEMEHTOB B KUBOW IIPUPOAEN.

Tabauuel u cxemsl: «[leproanyueckas TabIuIa XUMUYECKUX JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbl BOJIb», «BemecTBa B
COCTaBE OpPraHu3MoBY, «CTpoeHue MONeKybl Oenka», « CTpYKTYphl OeIKOBOM MOJNEKYNbI», «CTpoeHnEe MOJIEKY
yrieBogoBy», «CTpoeHre MOJIEKYJT TUIUA0BY, «HykienHoBbIe KUCTOTE, «CTpoeHne MoneKyiasl ATO».
O6opynoBaHue: XUMUYECKas ocy1a 1 000pyIOBaHHE.




JlaGopaTopuasi padora «OOHapyx)eHre OSKOB C TOMOIIbIO KaUeCTBEHHBIX PEAKLIUII».

JlaGopaTopuasi padora «/ccrnenoBanue HyKJICMHOBBIX KUCIIOT, BBICTCHHBIX U3 KJIETOK Pa3TUYHBIX OPIaHU3MOBY.
Tema S. Ctpoenue u GyHKIHUHN KICTKA

Tume! kJIeTok: sykapuoTHYecKas U npokapuotndeckas. CTpyKTypHO-(YHKIMOHAIbHBIE 00pa30BaHMs KIETKH.
Crpoenue mpokapuoTuueckoi kinetku. Kierounas crenka Oakrepuii 1 apxeir. OcOOGHHOCTH CTPOEHUS
reTepoTpodHO 1 aBTOTPO(HOI MPOKAPUOTHIECKUX KIETOK. MecTo M poib MPOKapuoT B OMOLIEH 03aX.

Crpoenne u GyHKIMOHUPOBAHUE dyKaprHOTHYeCKOH KieTku. [nazmaTryeckas memOpana (mnazmanemma). CTpyKkTypa
T1a3MaTHYecKoi MeMOpaHbl. TpaHCIIOPT BelIECTB yepes mia3MaTniecKyto MeMOpany: naccuBHbIN (quddys3us,
obneryénnas nuddy3us), aKTUBHBIN (TIEPBUYHBIA M BTOPUYHBIA aKTUBHBIN Tpancnopt). [lomynponunaemMocts
MeMOpaHnbl. PaboTta HaTpuii-KalleBoro Hacoca. DHAOIUTO3: MHHOIKUTO3, (haronnuTo3. Ik3onuTo3. Kinerounas creHka.
CrpykTypa ¥ QpyHKIMU KIETOYHOM CTEHKU pacTeHUH, TprOoB.

Hurornasma. Llurozons. [{utockener. Jpmkenue nuromia3Mbel. Opranou sl Kietku. OHoOMeMOpaHHbIC OPTraHOU/IbI
KJeTku: sHornasMarudeckas cetsb (OI1C), anmapat ['onbmpku, TH30COMBI, UX cTpoeHue U QyHKIUU. B3anMocssizb
OJTHOMEMOpaHHBIX OPTaHOWIOB KileTKH. CTpOeHUE IPaHyIIIPHOTO PETUKYIyMa. Mexanusm HanpaeieHus 6eikos 8
OIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3 KIIETOUYHBIX MeMOpaH. [ naakwuii (arpaHyJIsipHbIi ) 9HI0MIa3MaTHIECKU T
perukynyMm. CekperopHas ¢pyHkius anmnapara ['onbmxu. Moodughuxayus 6enxos 6 annapame I onvoocu. Copmuposka
benxos 6 annapame I onvooicu. TpancHopT BelIecTB B KiieTke. Bakyonn pacTUTeNbHBIX KIIETOK. KIeTOUHBINM COK.
Typrop.IlomyaBTOHOMHBIE OPTaHOUABI KJIETKH: MUTOXOHAPHUH, TIIACTUIBL. [Ipoucxoscoenue Mumoxonopui u
niracmuo. Cumbuoeenes (K.C. Mepeacrkoeckuil, JI. Mapeynuc). CtpoeHue u QyHKIIUHM MUTOXOHIPUI U TUIACTHI,
[epBuvHbIE, BTOPUYHBIC M CIOKHBIC TIACTUBI (POTOCHHTEIUPYIONIMX 3YKAPHUOT. XIIOPOIJIACTHI, XPOMOILIACTHI,
JIEWKOTIIACTHI BBICIINX pacTeHuii. HememOpaHHbie opraHou bl kiuetkd CTpoeHue U GyHKIIUH HeMeMOpaHHbBIX
OpraHouIOB KIeTKH. PUGocoMebl. [Ipomesicymounvie ghunamenmol. MUKpODUIAMEHTBL. AKMUHOGbLE
MUKpoghunamenmol. MpIIEUHBIE KIIETKH. AKMUHOBbIE KOMNOHEHMbL HEMbIUUEYHBIX KlemoK. MUKpOTpyOOoUuKH.
Knerounstit ienTp. CTpoeHHE U JBMKEHHE )KT'YTHKOB M peCHUYEK. MUKPOTPYOOUKH IIUTOILIA3MBL.

Henrtpuons. benxu, accoyuuposannvle ¢ Mukpopuiamenmamu u Mukpompybouxamu. Momoprule 6enxu.

SAnpo. O6onouka sijipa, XpOMATHH, KAPUOIUIA3MA, SIPHIIIKH, UX CTpOoeHUEe 1 QyHKIHU. SepHBIi OEKOBBII MaTpUKC.
[IpocTpaHCTBEHHOE PACTIONIOKEHHE XPOMOCOM B MHTEP(DA3HOM siape. Dyxpomamun u 2emepoxpomamun. bemku
XpOMaTHHA — TUCTOHBL. /Junamuxa sdepHou 060a04Ku 8 Mmumose. A0epuulit mpancnopm.

Kinerounsie BkimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK 3YKapHUOT (PaCTUTENBLHOM, SKUBOTHOM, TPHUOHOM ).
JdemoHcTpanuu

Hoptperst: K.C. Mepexkockuii, JI. Maprymnuc.

Tabmwuip! 1 cxembl: «CTpoeHNE SYKapUOTHICCKON KIIETKN», «CTpOSHHE JKUBOTHOM KIETKH», «CTpoeHne
pacTuTenbHOM KieTkny», «CTpoeHre MUTOXOHIPUNY, «Sapoy», «CTpoeHre NpOKapruOTHYECKOH KIETKI».
OO6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIPENIAPAThl PACTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKPOIPEIapaThl
OakTepHaTbHBIX KJICTOK.

JlaGopaTopHasi padoTa «/I3ydeHue cTpoeHus KIETOK Pa3IMYHbIX OPTaHU3MOB.

IIpakTuuyeckas padora «VI3ydeHne CBOICTB KIIETOYHONH MEMOpaHBD».

JlaGopaTopHas padora «lccnenoBaHue a3Moian3a U ACIIa3MOJIN3a B PACTUTEIBHBIX KICTKAX).

IIpakTHyeckas padota «/3yueHne ABUKEHUS LIUTOILUIA3Mbl B PACTUTENBHBIX KJIETKAX).

Tema 6. O0MeH BellleCTB U MpeBpalleHne YHEPIruu B KJIeTKe

AccMuUIALUS U AUCCUMUIISILUS — ABE CTOPOHBI MeTabosn3Ma. Tumnsl oOMeHa BelecTs: aBTOTPO(HBINH 1
rerepoTpodHbIN. YdacTre KUCI0pOoAa B 0OMEHHBIX Ipoleccax. JHepreTHueckoe ooecredeHne KIeTKU: IpeBpalieHie
AT® B 0OMeHHBIX Ipornieccax. PepMEHTATUBHBINA XapaKTep PEeaKIfil KIeTOYHOro MeradonuiMa. DepMeHThI, X
CTpOeHHE, CBONCTBA M MeXxaHU3M JielicTBus. KodepmenTsl. OTinmdans (epMEeHTOB OT HEOPTaHWYECKUX KaTaIn3aTOPOB.
Benku-aktuBaTOphl U OENKU-MHTUONTOPBI. 3aBUCUMOCTH CKOPOCTH ()ePMEHTATUBHBIX PEAKIUH OT Pa3IMYHbIX
(bakTopoB.llepBUUHBIN CHHTE3 OPraHNYECKUX BEIIECTB B KiieTke. DOTOCHHTE3. AHOKCULEHHbII U OKCULEHHbLI
gdomocunmes y baxmepuii. Ceemocobuparowjue nuemMeHmsl u NuUMeHmbl peakyuoHHo20 yenmpa. Poib XIoporacToB
B npouecce ¢porocuHTe3a. CBeroBasi u TeMHOBas paspl. Pomoodvixanue, Cz., Cs u CAM-munsr pomocunmesa.
[IponykruBHOCTH oTOCHHTE3a. Brusiaue paznnyHbix GakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.
XemocuHTe3. PasHooOpasne opraHM3MOB-XEMOCHHTETHKOB: HUTPUPHUIUPYIOLIE OaKTEpUH, XKeIe300aKTepuH,
cepo0aKTepuy, BOZOPOIHbIE OaKTepHH. 3HAYEHUE XEMOCHHTE3A.

AmnaspobHbie opranu3msl. Buast Oposkerns. [IpogykTer OpoxkeHHs U UX UCIOJIB30BAHHE YeTOBEKOM. AHa3pOOHbIE
MHUKPOOPTaHU3MBbI KaK 00BEKTbI OMOTEXHOIOTUH B BO30yauTenu Oose3HeH.

AnpoOHBIE OpraHu3Mbl. JTamnbl S3HEprerudeckoro oomena. [logroroBurensuslit 3tan. ['nukonu3 — 6eckuciIopoaHoe
pacieruieHue rIoKo3bl. buogornueckoe OKUCIeHNne, UM KJIETOYHOE IbIXaHue. Poiib MUTOXOHIpHI B TpoLieccax
ouonoruyeckoro okucienus. Luxmmaeckue peakuun. OxucnutensHoe GpochopriinpoBanne. IHepeus MemopanHozo
epaduenma npomonos. Cunmesz AT®: paboma npomonnoti ATP-cunmasel. [IpenmyiecTsa a3poOHOro Myt oOMeHa
BEILIECTB Nepes aHa3pOOHBIM. D (HEKTUBHOCTH FHEPIETHIECKOI0 OOMEHa.

JdeMoHcTpanuun

Hoptperst: JIx. puctmu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.




Tabnuie! u cxeMbl: «DOTOCHHTE3Y», « DHEPreTUYECKUI 00MeH», «bruocuHTes Oenkay, «CtpoeHue dhepMeHTay,
«XeMOCHHTE3Y.

O0opyioBaHUE: CBETOBOM MUKPOCKOI, 000pYAOBaHUE [Tl IPUTOTOBJICHUS TTOCTOSTHHBIX U BPEMEHHBIX
MUKpOIIpEnapaToB.

JlaGopaTopHas padora «/3yueHue KaTaIMTHICCKOW aKTUBHOCTH (DEPMEHTOB (Ha IIPUMEPEe aMHJIa3bl WU
KaTaa3sbl)».

JlaGopaTopHas padora «/3ydueHue pepMEHTaTUBHOTO PACIHICIUICHUS TIEPOKCHIA BOIOPO/Ia B PACTUTEILHBIX H
JKUBOTHBIX KJIETKaX.

JlaGopaTopHas pa6oTa «CpaBHEHHE MTPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTtopHasi padoTa «CpaBHEHHE TPOIECCOB OPOKEHUS U JIBIXaAHHS.

Tema 7. HaciieacTBeHHAsA HH(OPMAIUA U Pean3auus e€é B KJIeTKe

Peaxmuu maTpuuHoro cuatesa. [IpuHIMIT KOMIIEMEHTAPHOCTH B PEAKIIMSAX MAaTPUIHOTO CHHTE3a. Peanmzarus
HaCJIeICTBeHHON MHopMaryu. [ eHeTnyeckuii Kof, ero ceoiictBa. TpaHcKpunuus — MaTpuuHbiil cuaTe3 PHK.
[TpuHIMIIBI TPAHCKPUTIIIMH: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUIENBHOCTD, aCUMMETPUUHOCTh. Co3pesaniie Mampuinbix
PHK 6 syxapuomuueckotii knemke. Hexooupyrowue PHK. Tpaucsiims u e€ sTansl. Ydactue TpancnopTHeix PHK B
OouocuHTE3e OenKa. Y cioBus OnocuHTe3a Oenka. Koaupoanue amuHokucinor. Poib pubocom B OnocrHTe3e Oenka.
Cospemennvle npedcmasnenus o cmpoenuu 2enog. OpraHnu3anys rTeHoMa y MPOKapHOT U 3yKapuoT. Perynsmst
AKTHUBHOCTH T€HOB y mpokapuorT. [ mmore3a onepona (P. Kakob, XK. Mano). Morexyisapuvie mexanuzmvl IKcnpeccuu
2enos y aykapuom. Ponv xpomamuna 6 pezynsyuu pabomul 2enog. Perynsius 0OMEHHBIX MTPOIIECCOB B KIIETKE.
Kiterounslii romeoctas. Bupychl — HekeTouHbie (OPMBI )KU3HU U 00JUTraTHBIC Tapa3uThl. CTPOEHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusznennviil yuxi JJHK-cooepacawux supycos, PHK-
codeparcauux eupycos, baxmepuogpazos. Obpamuas mpaHcKkpunyus, pedepmasa, Unmezpasd.

BupycHbie 3a001eBaHus YeIOBEKa, )XKUBOTHBIX, pacTeruit. CITM /I, COVID-19, conuanbHbie U MEAUIIMHCKIE
MPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaiuz 6oavuiux maccugos («bigdatar) cmpyxmyphvix Ouono2UYecKux
dannvix. Hanomexnonozuu 6 buonoeuu u meouyune. Ilpoepammupyemoie pyuxyuu 6enxos. Cnocobvt docmasku
JeKapcms.

JdemoHcTpanuu

IToptpersi: H. K. Konbiog, /1. 1. UBanoBckuii.

Tabauie! 1 cxembl: «brocunTes Oenkay, «I'eHeTHUeCcKHit Kom», «Bupycel», «bakreprodarmy.

IIpakTnyeckasi padora «Co3maHue MOJCTH BUPYCay.

Tema 8. ’Ku3HeHHBIH MKJI KJIETKH

Krnerounsrit miuki, ero nepuoast u perynsanus. Marepdasza u Muto3. OcOOEHHOCTH MPOIECCOB, TPOTEKAIOIINX B
nHaTepdase. [lonroToBka KIETKH K AeneHuio. [IpecnaTeTndeckuii (TOCTMUTOTHYECKUN), CHHTETHUCCKHHA W
TTOCTCHHTETHYECKHUN (MTPEMUTOTHIECKUN) Tieproab! nHTepda3sl. MaTpuansnii cuates JJHK — permakanms. [IpuHITATIBT
pemukanuu JJTHK: KOMIIIEMEHTapHOCTh, HOIYKOHCEPBATUBHBINA CUHTE3, aHTUIAPAJLIIEIbHOCTh. MexaHu3M
permkanun JJHK. Xpomocombr. Ctpoerne xpomocoM. TemoMephl U TemoMepasa. XpOMOCOMHBIA HA0Op KIIETKHA —
KapuOTHIL. JIMTIIIONIHBIN B TaIUIONIHBIA HA0OPBEI XpOMOCOM. I"oMoJTOrHIHbIe XpOMOCOMBI. [10JTOBBIE XPOMOCOMEL.
JHenenne kimeTkn — MuTo3. CTaguy MUTO3a U TPOUCXOIAIINE B HUX Iporecchl. Tumbl muto3a. Kapnokunes n
nuTOKMHE3. bronornyeckoe 3HaueHne MUTO3a. PErymsmuss METOTHYECKOT0 ITUKIIa KIIeTKH. [IporpaMmMupyemas
KJIeTO4Has THOeNb — anonTo3. Kirerogroe siapo, XxpoMocoMbl, (DYHKITMOHATBHAS TeHOMHKA. Mexanuzmul
nponughepayuu, ougpepenyuposku, cmapenus u cubeiu kemok. «Lugpposas knemrkay — buoungpopmamuueckue
MoOenu YHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpauun

Tabmuret 1 cxembl: «KU3HEHHBIH TUKI KIETKH», «MuTto3», «Ctpoenue xpomocomy, «Pemmukarus JJHK.
O6opynoBaHue: CBETOBOW MUKPOCKOI, MEKpPOTIpenapaTsl: «MHUTO03 B KJIIETKaX KOPEITKa JTyKay.

JlaGopaTopHas pa6oTa «/3ydeHrne XpoMOCOM Ha TOTOBBIX MHKPOIIpEapaTaxy.

JlaGopaTtopHas pa6ora «HabmoeHre MuTO3a B KIIETKaX KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIIPEnaparax)y.
Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pasHooOpasue oprann3zmMoB. OTHOKIETOYHEIE, KOJIOHHAbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBL.
OCOOEHHOCTH CTPOSHHS M KU3HEEATEIIEHOCTH OJHOKJIETOYHBIX OpraHU3MOB. bakTtepuu, apxeu, OTHOKIETOYHbIC
rpuOBI, OAHOKJIETOYHBIE BOJIOPOCIH, APYTrUe MPOTUCThL. KomoHnansHbIe opraHnu3Mbl. B3anMocBs3b yacTen
MHOTOKIIETOUYHOT'0 Opranu3Ma. TKaHHU, OpraHbl M CHCTEMBI opraHoB. Opranu3M Kak enuHoe 1emnoe. ['omeocras.
Tkanu pactenuii. TUITBI paCTHTENBHBIX TKAHEH: 0Opa3oBaTeNnbHas, TOKPOBHAS, IIPOBOJIAIIAS, OCHOBHAS,
MexaHndeckas. OcCOOEHHOCTH CTpOSHUS, PYHKIINUN U PACIIONOKEHUS TKaHEH B OpraHaxX pacTeHUH.

TkaHU )XKUBOTHBIX U YeJIOBEKa. TUITBI )KUBOTHBIX TKAaHEH: SITUTETHANIbHAS, COSIMHUTENBHAS, MBIIIICYHAS], HEPBHASL.
Oco0eHHOCTH CTpOeHwMs, PYHKIUI U PacIiONOKEHH TKaHel B OpraHax XUBOTHBIX M YEIIOBEKa.

Opranbl. BereratuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMbI OPTaHOB KHBOTHBIX M YEJIOBEKA.
@DYHKIIMU OPraHoB U cucteM opranoB.Onopa Tena opranu3MoB. Kapkac pactenuid. Ckenersl OJHOKIETOYHbBIX U
MHOT'OKJIETOUHBIX KUBOTHBIX. HapyHbIN U BHyTpeHHUN ckeneT. CTpOSeHUE U TUIIbl COSAUHEHUST KOCTEH.




JB>KeHne Oprann3MoB. [IBHKEHNE OHOKIIETOYHBIX OPraHU3MOB: aMEOOHTHOE, KTYTUKOBOE, pECHUYHOE. J[BrkeHme
MHOTOKJIETOYHBIX PaCTEHMI: TPOMU3MBI U HACTUU. /[BHKEHNE MHOTOKJIETOYHBIX KUBOTHBIX U UEJIOBEKa: MbIIIEYHAs
cucrema. Pepnexc. CkeneTHble MBIIIIBI M UX paboTa.

[Iutanue opranusmos. Ilornomienne Boabl, YTIEKUCIOro ra3a U MUHEpPAIbHBIX BEIIECTB pacTeHUsMU. [Iutanue
YKUBOTHBIX. BHYTpHIIOIOCTHOE M BHYTPHUKIETOYHOE MUIlleBapeHne. [InTanne no3BoHOYHBIX JKUBOTHBIX. OTIIENbI
MUIIeBApUTENBHOrO TpakTa. [luimeBapurensHele xkenessl. [nmeBapruTensHas cucTeMa 4elIoBeKa.

Hpixanune oprann3moB. Jpixanue pacrenuii. Jpixanue xuBoTHBIX. Juddy3us razoB uepes moBepXHOCTh KIETKH.
Koxnoe npixanue. J[pixatensHas moBepxHocTb. JKabepHoe u JIErounoe ApixaHue. JpixaHue Mmo3BOHOYHBIX KHBOTHBIX
1 YeJoBeKa. DBOMIONMOHHOE YCIOKHEHNE CTPOCHUS JIETKUX ITO3BOHOYHBIX KUBOTHBIX. /[pIXaTenbHas cucrema
yenoBeka. MeXaHu3M BEeHTWISLIMY JIETKUX Y MITUI] ¥ MJICKOMTUTAIONMX. Perynsnus npixanus. J{prxatenbHble 00bEMBI.
TpancnopT BelecTB y opraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUH. TpaHCIOPT BEIIECTB Y KUBOTHBIX.
Kposenocnas cucrema u e€ opransl. KpoBeHocHas cricTemMa MO3BOH OUHBIX KUBOTHBIX U 4yenoBeka. Cepalle,
KPOBEHOCHBIE COCY/IbI U KpOBb. Kpyru kpoBooOpaieHus. DBONMIOLNOHHBIC YCIOKHEHUSI CTPOSHHS KPOBEHOCHOH
CHCTEMBI IT03BOHOYHBIX KUBOTHBIX. PaboTa cepjna u e€ perynsums. Beiienenne y opranuzMoB. Beijenenue y
pactenuii. Beinenenue y ;kuBoTHbIX. COKpaTuTeNnbHble Bakyonu. Oprausl BeiaeneHus. OunbTpanys, ceKperus u
o0paTHOE BcachlBaHHE KaK MEXaHU3MBI pabOThl OpraHoB BhieneHus. CBs3b MOJIOCTH Tela ¢ KPOBEHOCHOH 1
BBIIETTUTENBHOM crcTeMaMu. BrlfiesieHre y Mo3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CTpoenue u
¢dyHkIonupoBanue HehpoHa. OOpa3oBaHKMe MOYH Y UeJIOBEKa.3alllUTa Y OPraHU3MOB. 3allliTa Y OAHOKIETOUHBIX
opranu3MoB. Criopsl GakTepHil ¥ MUCTHI MpoCTEHINX. 3aluTa Y MHOTOKJIETOUHBIX pacTeHnil. Kytukymna. Cpencta
MAaCCUBHOM Y XMMHUYECKOHN 3aIMThI. OUTOHIIUIEI.

3amuTa y MHOTOKIIETOUHBIX JKUBOTHBIX. [IOKPOBBI M X MIPOM3BOJIHBIE. 3alUTa OpraHu3Ma oT OonesHeil. UMmyHHas
cucreMa 4enoBeka. Kierounslil u ryMopanbHbIil HMMYHHUTET. BposkA€HHBIN 1 TproOpeTEHHBIN crienn(ruaecKuit
nMMmyHUTET. Teopus KIoHanpHO-cenekTuBHOro uMmMmynuTera (I1. Dpmux, @. M. bepner, C. Toneragsa).
BocnanurenbHbie 0TBETH OpraHU3MOB. Posib BpOXKIEHHOTO UMMYHUTETA B PA3BUTHH CHCTEMHBIX 3a00JI€BaHUM.
PazapaxxuMocTh U perynsius y opranu3mMoB. Pa3paXiuMocTh Y OJHOKIETOYHBIX OpraHu3MOB. TaKCHCHI.
PaznpaxxumocTs u perynsius y pacteHuil. PoctoBbie BemecTBa u ux 3HaueHne. HepHast cucrema u pediiekropHas
perynsanus y *KUBOTHBIX. HepBHas cucrema u e€ oTaensl. DBONOIMOHHOE YCIOKHEHUE CTPOSHHS HEPBHOW CUCTEMBI Y
KHUBOTHBIX. OT/IEIIBI TOJIOBHOI'O MO3Ta IIO3BOHOYHBIX *KUBOTHBIX. Pediieke u pediekropHast ayra. besycinoBHble n
ycioBHbIe peduiekchl. ] 'ymMopanbHas peryssinys 1 S3HIOKPUHHAs CUCTEMa KUBOTHBIX U yeoBeka. JKenespl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JleiicTBrEe ropMOHOB. B3auMOCBA3b HEPBHOW U SHJIOKPUHHOU CUCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemoHcTpanuu

Hoptper: W. I1. [TaBno.Tabuuibl #1 cxeMbl: «OTHOKICTOYHBIE BOAOPOCTNY, « MHOTOKJICTOYHBIC BOAOPOCII,
«bakrepuny, «lIpocreiimme», «OpraHsl IBETKOBBIX PacTEHUN», «CHCTEMBI OPraHOB II03BOHOUHBIX KUBOTHBIX»,
«BHyTpeHHee cTpoeHne HaceKoMbIX», « [kanu pactenuit», «KopHeBsie cucteMsl», «CTpoeHue cTedisn», «CTpoeHue
JIICTOBOM MIacTUHKM, « TKaHU KUBOTHBIX», «CKener yenoBekay, «lIumesapurensHas cucremar, «KpoBeHocHas
cucremay, «JlpixatensHas cuctemay, «HepBHas cucremay, «Koxay, «MbiiieuHas cucremay, «BoinenurenbHas
cucreMa», «QHIOKPUHHAA cucTeMay, «CTpoeHue MpIel», «MmmyHuTeT», « Kuiednomnonoctaeie», «Cxema
MIUTAaHUS pacTeHU», «KpOBEHOCHBIE CUCTEMBI II03BOHOYHBIX JKUBOTHBIX», «CTpoeHHne ruapel», «CTpoeHue
IUTaHapumn», « BHyTpeHHee cTpoeHne 10K AEeBOro 4epssi», «HepBHas cuctema prio», «HepBHas cucrema JIATyIIKI,
«HepBHas cucrema npecMbIkarommxcsay, «HepBHas cucrema nTuiy», «HepBHas cucteMa MIIEKOIUTAOIINX,
«HepsHas cucrema genoBekay, «Pediekcy.

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIPENapaThl OAHOKJIETOYHBIX OPraHU3MOB, MUKPOIPENapaThl TKaHEH,
PaKOBHHBI MOJIJIFOCKOB, KOJIEKIIMH HACEKOMBIX, UITIOKOXKHX, KUBBIE 3K3EMIUIIPbl KOMHATHBIX PACTEHUM, TepOapun
pacTeHHii pa3HbIX OTIENOB, BIAXHBIC IIPEHapaThl )KUBOTHBIX, CKEIETHl IIO3BOHOYHBIX, KOJUIEKLIUU OECIIO3BOHOYHBIX
XKHUBOTHBIX, CKEJIET YeJIOoBeKa, 000pyHIOBaHKE I JEMOHCTPALIMH TIOYBEHHOI'O ¥ BO3AYILIHOI'O IUTAHUSI PACTCHUH,
paciieruieHus Kpaxmaia 1 OeJIKOB 1oz AeiicTBreM (pepMeHTOB, 000py10BaHUE ISl AEMOHCTPALIMU OIBITOB IO
M3MEPEHHIO JKU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIBIXaTENbHBIX ABMKEHUM, MOJIEIN TOJIOBHOIO MO3Ta
Pa3IUYHBIX )KUBOTHBIX.

JlabopatopHas padora «/3yueHue TKaHel pacTeHUID».

JlabopatopHas padora «/3yueHre TKaHEH JKUBOTHBIX».

JlabopatopHas padora «3yuyeHrue opraHoB LIBETKOBOT'O PACTEHUS.

Tema 10. PasMHoOxkeHNe U pa3BUTHE OPraHU3MOB

@DopMBbl pa3MHOKEHHUSI OPraHU3MOB: Oeciionoe (BKIII0Yasi BEreTaTUBHOE) U M0I0Boe. Bupl Oecmonoro pa3sMHOKEHHS:
MOYKOBaHUE, CHOPYJSLMS, (pparMeHTanus, KionupoBanue.llonoBoe pasmuoxkenue. [1onoBbIe KIETKH, WM TaMETHI.
Meiio3. Cragun Meiio3a. [loBenenne xpomocoM B Meriose. Kpoccunrosep. bruonorndecknii cMpica Melios3a u
[I0JIOBOTO Tporecca. Melo3 1 ero MecTo B AKU3HEHHOM IMKIJIEe opraHnu3MoB.[IpeasapoapliieBoe pa3BuTHE.
I'amerorenes y :xuBoTHBIX. [lonoBsie xene3pl. OOpa3oBaHUe U pa3BUTHE MOJMOBLIX KiIeToK. CriepMaToreHes u OOreHes.
CrpoeHue monoBbIX KieToK.OmiIoJoTBOpEHNE U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CTIIOCOOBI OMIIOAOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTenorenes. UnanBuayanisHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHOJIOrus — HayKa




0 pa3BUTHH OpraHU3MOB. Mopgozeenesz — 00Ha uz 2naeHvix npodem smopuonoeuu. Konyenyus mopgozenos u mooenu
Mmopgozcenesa. Ctanun SMOpHOreHe3a KUBOTHBIX (Ha mpuMepe JIsArymkn). pobnenne. Tumst

IpoOseHus. [JemepMunuposantoe u HedepMuHuposannoe opoonenue. bracmyna, munet 6nacmyn. OcOOCHHOCTH
Ipo0JieHHs] MIIEKOMMUTAIOMINX. 3apOBILIEBHIE TUCTKHU (TacTpyJIsiust). 3aKnajKa OpraHoB U TKaHEeH U3 3apOBILIEBBIX
JTUCTKOB. B3anMHoe BIusiHUE YyacTell pa3BUBAIOIIErocs 3apoplia (SMOpHOHaIbHAS MHIYKLMS ). 3aKiaKa MiaHa
CTPOEHHS KHBOTHOT'O KaK PE3YJIbTAT HepapXUUECKUX B3aMMOCHCTBUI reHoB. BiusiHue Ha sMOpHOHATBHOE Pa3BUTHE
pa3nMYHbIX (aKTOpOB OKpYyXkKatomiei cpeasl.PocT u pa3Butue xuBoTHBIX. [locTaMOpuoHanbHbIi iepuon. [Ipsmoe u
HenpsiMoe pa3BuTHe. Pa3Butue ¢ Mmeramopho3oM y 6€Ccrio3BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX. bronorunyeckoe
3HauYeHHEe MPSIMOT0 U HEMPSIMOT O pa3BUTH, UX PACIPOCTpaHEHHE B MpUpoe. THUIIBI pocTa KUBOTHBIX. DaKTopsI
PETYJISIHUN POCTa JKUBOTHBIX U uenoBeka. CTaluu MOCTIMOPHOHAIBHOTO Pa3BUTHSI Y KUBOTHBIX M YETOBEKa.
[epuonp! oHTOreHe3a uenoBeka. CTapeHre U CMEPTh Kak OMOJIOTHYECKHE POoIecchl. PasMHOKeHHe 1 pa3BUTHE
pactenuii. [amerodut u ciopodut. Melio3 B )KU3HEHHOM ITUKJIEe pacTeHuil. OOpa3oBaHue CIop B IpoIecce Mero3a.
l'amerorenes y pactenuii. Oniog0TBOpEHNE U Pa3BUTHE PaCTUTEIBHBIX OPTaHU3MOB. J[BOITHOE OIIONOTBOpEHHE Y
LIBETKOBBIX pacTeHni. OOpa3oBaHNEe U pa3BUTHE CEMEHHU.

MexaHn3MBI PeryJisliiyd OHTOTEHE3a Y pAaCTEeHUH U )KUBOTHBIX.

JdemMoHcTpanun

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

Tabnwuiel 1 cxeMbl: «BereraTuBHOE pa3zMHOXKEHHE», « THIIBI OEcIionoro pa3MHOXKEHHU s1», «Pa3MHOKeHHe
XJaMUJIOMOHAJIbD», «Pa3MHOXKEHUE 3BIIIEHb», «Pa3MHOKeHUE THAPBY, «Meno3», «XpoMocoMbl», «['aMeToreHes»,
«CTtpoeHue SIeKIeTKH U criepMaTo3oniay, « OCHOBHBIE CTa I OHTOreHe3ay, «lIpsaMoe u HenpsaMoe pa3BUTHEY,
«Pa3BuTHE Maiickoro xyka», «Pa3Butre capanuny, «Pa3BuTHE IATYIIKNY, «/[BOIHOE OIIOAOTBOPEHHE Y IIBETKOBBIX
pactenunit», «CTpoeHrne CeMsIH OTHOIONBHBIX U IBYAOIbHBIX PacTeHHID», « KM3HEHHBIN UK MOPCKON KaITyCThI»,
«Ku3HEHHBIN MUK MXa», «KU3HEHHBIN [UKIT AlTOPOTHUKAY, «KU3HEHHBIM IIUKIT COCHBD».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOTIPENapaThl SUIEKIETOK U CIIEPMaTO30110B, Mosienb «L{uki pazsutus
JIATYIIKH.

JlaGopaTtopHas padoTa «/3ydeHue cTpoeHHs MOJIOBBIX KIETOK Ha TOTOBBIX MHUKPOIpEnapaTaxy.

IIpakTHyeckas padora «BpIABIeHHE TPU3HAKOB CXOJICTBA 3aPOIBINIEH TO3BOHOYHBIX KUBOTHBIXY.
JlabopaTtopHas padoTa «CTpoeHHE OPTaHOB PAa3MHOMKCHHS BBICIIINX PACTCHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEICTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB

HcTopust cTaHOBIICHHS M pa3BUTHS F'eHETUKH Kak Hayku. Padotel I'. Mennens, I'. ne ®pusza, T. Moprana. Posb
OTEUECTBEHHBIX YUEHBIX B pa3BuTuu reaeruku. Padorer H. K. KombrioBa, H. M. BaBunosa, A. H. benoszepckoro, I'.
I. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OcHOBHBIE TeHETUYECKHE TTOHATHS U CUMBOJBI. | OMOJIOTHYHBIE XPOMOCOMEI, aJlIEJIbHBIE T€HBI, aTbTePHATHBHBIC
MIPU3HAKH, TOMHUHAHTHBINA M PEIIECCUBHBIN MMPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YACTAS INHUS, THOPHUIBI, TeHOTHII,
(enorun. OCHOBHBIE METOMIBI TEHETUKH: THOPHUIOIOTHIECKHA, ITUTOIOT MYECKHH, MOIIEKYIIPHO-TEHETUIECKIH.
JdemoHcTpanuu

Iloptpersl: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsiios, H. 1. Basuios, A. H. benozepckuid, I'.

. Kapneuenko, 0. A. ®dwmmuenko, H. B. Tumodees-PecoBckmid.

Tabmuret 1 cxembl: «MeTobI TeHETHKNY, «CXEeMBI CKpEIIMBAHUS.

JlabopaTopHas padota «/[pozodmiia kak 00BEKT TEHETHUECKUX UCCIICIOBAHUID).

Tema 12. 3aK0HOMEPHOCTH HACJAEACTBEHHOCTH

MonornbpuaHoe ckpentiBanue. [1epBorit 3akor MeHaemns — 3aK0H eMuHO00pa3us THOPHUIOB ITEPBOTO TTOKOICHHS.
[IpaBuno nomuuupoBanusd. Bropoii 3akoH MeHensa — 3aK0oH paciieryieHus: Ipu3HakoB. LluTomornueckue 0CHOBBI
MOHOTHOPHTHOTO CKPEIUBaHUs. | HTI0TE3a YNCTOTHI TaMeT.

AHanuzupyroniee ckpemuBanue. [I[poMexyTouHbli XxapakTep HaciaenoBaHus. PacienyieHre Npu3HaKkoB Ipu
HEMOJIHOM JOMUHHPOBAHUH.

JurnbpunHoe ckpermBanue. Tpernii 3axoH MeHens: — 3aKOH He3aBHCHMOTO HACIIEOBaHNS TPU3HAKOB.
LuTonornueckre OCHOBBI AUTUOPUIHOTO CKPEIIHBAHHUS.

CuerutenHoe HacienoBanne npu3HakoB. Pabotel T. Moprana. CrierniieHHOE HaclieIoBaHUE TeHOB, HapyIlIeHHe
CIIETIIICHHS] MKy TeHaMH. XPOMOCOMHAs TeOpHs HaCleACTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIN MEXaHU3M OIPEEIIEHUS MMoJIa. AyTOCOMBI U TTOJIOBBIE XPOMOCOMEI. | 'OMOraMeTHbIi 1
reTeporaMeTHBIN 1MoL, ['eHeTnyeckas CTpyKTypa MOJOBEIX XpoMocoM. HacnenoBanue npru3HAKOB, CIETIIICHHBIX C
nosioM.I'eHOTHI Kak LenocTHas cucreMa. [lneiorpomnus — MHOXKECTBEHHOE AeHCTBUE reHa. MHOKECTBEHHBII
amenusM. B3anMonelicTBue HeaenbHbIX TeHoB. KoMiieMenTapHocTs. Onuctas. [Tomumepus.

I'enernyecknii KOHTPOJIb Pa3BUTHSI PACTEHUH, )KUBOTHBIX U YEIOBEKA, & TAKKE (PU3HONOrHYECKHUX MPOLIECCOB,
MOBEJICHUSI M KOTHUTUBHBIX QyHKIMH. [ eHeTndeckne MexaHn3Mbl CMMOMOreHe3a, MEXaHU3Mbl B3aUMOACHCTBUS
«XO35MH — Mapa3uT» U «X035MH — MUKPOOHOM». [ 'eHernueckue acrekThl KOHTPOJIS U U3MEHEHUS HAaCIeACTBEeHHOM
WH(OPMALIUK B TOKOJICHUSAX KJIETOK M OPIaHU3MOB.

JdeMoHcTpanuun

Hoptperst: I'. Mennens, T. Mopras.




Tabnuuet u cxembl: «IlepBblii 1 BTOpoii 3akoHBI Mennensy, «Tperuit 3akon MeHaens», « AHaIu3upyIolIee
ckpenBanuey, «Hemonnoe nomuHupoBanue», «CleIieHHOE HACIeIOBaHUE IPU3HAKOB Y IPpo30¢ by, «I eHeTnka
nonay, «Kapuorumn yenoBekay, «Kapuorun npo3odib», «KapruoTun nTuisn, « MHOKECTBEHHBIN aJlJICTU3MY,
«B3auMopeincTBre reHoBy.

O06opyaoBaHue: MOICIH JIJIs IGMOHCTPAIIMH 3aKOHOB €IMHO00Pa3us THOPU/IOB ITEPBOT0 OKOJICHUS U PACIICTIIICHUS
MIPU3HAKOB, MOJENH I IEMOHCTPALIMY 3aKOHA HE3aBUCUMOTO HACIEAOBaHUS IPU3HAKOB, MOJICNb JUIsI IEMOHCTPAIIU
CIICTIJICHHOT'O HACJICIOBAaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIIpenapart: «JIpozoduar.

IMpakTuyeckas padora «l3yueHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEUIUBAHUS Y APO30(DUITBI.

IMpakTuyeckas padora «l3yueHue pe3yabTaToOB AUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBD».

Tema 13. 3akKoHOMEPHOCTH U3MEHYMBOCTH

B3aumozelicTBre reHOTHIIa U Cpelibl TPU PopMHUPOBaHUH (GeHOoTHIA. FI3MEeHUYNBOCTh NpU3HaKoB. KauecTBeHHBIC U
KOJIMYECTBCHHBIC IPU3HAKH. BUIbI N3MEHYMBOCTU: HEHACIIEICTBEHHAS M HACTICICTBCHHASL.

MoaudurkanuoHHas U3MEHUYUBOCTh. PoJib cpesibl B pOPMUPOBAHNN MOTU(PUKAIIMOHHON N3MeHYHBOCTH. Hopma
peaknuu npu3Haka. BapuanuonHslid psi v BapuarronHas kpusas (B. Horanucen). CBolicTBa Moan(DUKAIIMOHHOM
U3MEeHUYUBOCTHU. [ eHOTHITYeCKass N3MEHUYNBOCTh. CBOMCTBA TEHOTUTTMYECKOW M3MEHUMBOCTH. BUIBI TeHOTUITIYECKOM
M3MEHYMBOCTH: KOMOMHATHBHAs, MyTaluoHHas. KoMOMHaTHBHASI N3MEHYMBOCTh. Mei03 1 TOJI0BO# MPOIIECC — OCHOBA
KOMOWMHATHBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM U3MEHYMBOCTH B CO3J]aHUH I'€HETHYECKOr0 pa3HOOOpasus B
npenenax oAHOro Buaa. TMyTaImoHHasi H3MEHYMBOCTh. BUIBI MyTaIuii: TeHHBIE, XPOMOCOMHEIE, TCHOMHBIE.
CroHTaHHbIE U MHIYIIUPOBAHHBIC MYTAINH. SepHbIe U UTOIUIa3MaTHIeCKue MyTariui. COMaTHYECKHUE U TTOTIOBBIE
MyTaruu. [[puuuHE BOSHUKHOBEHHS MyTalnid. MyTareHsl ¥ UX BIUSHUE Ha OPTaHU3MBL. 3aKOHOMEPHOCTH
MYTaIllMOHHOTO MpoIlecca. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HacieACTBeHHOH n3menunBocty (H.U. BaBumnos).
BresaepHas I3MEHUNBOCTE U HACJIEIACTBEHHOCTD.

Dnuzenemuka u INUZEHOMUKA, POJIb INUZEHEMUYUECKUX (PAKMOPOE 8 HACTIE006AHUU U UIMEHYUBOCU
¢thenomunuyeckux npusnaKkos y opeanuIMos.

JdemMoHcTpanun

Hoprperst: I'. ne @pus, B. Noranncen, H. 11. BaBunos.

Tabauisl U cxembl: «Buibl ©3MEHYHBOCTHY, «MOomupUKaIMOHHAS H3MEHYUBOCThY, «KOMOMHATHBHAS
M3MEHYHUBOCTEY, «Meito3y, «OmnogoTBopenuey, «I eHeTndeckue 3a00IeBaHms YeIOBEKay, «BUabl MyTaImii».
O06opynoBaHue: JKUBbIC U repOapHbIC IK3EMILIAPHl KOMHATHBIX PACTCHHM, PUCYHKH ((OoTOrpaduu) ;KUBOTHBIX C
Ppa3JIMYHBIMY BUJIAMU U3MEHYUBOCTH.

JlabopatopHas padota «/ccieqoBanue 3aKOHOMEPHOCTEH MOTU(MUKAITMOHHON N3MeHYnBOCTH. [locTpoeHue
BapUaIMOHHOTO Psifia U BapUAIIUOHHON KPHUBO».

IIpakTHyeckasi padora «MyTtanuu y Apo30QrTsl (Ha TOTOBBIX MHKPOIIPEIIapaTax)y.

Tema 14. I'eneTuka yejgoBeka

Kapuorun uenoseka. MexyHaponHasi nporpaMMa UCCIEI0BaHUS TEHOMA YeloBeKa. MeTobl U3y4eHHUsI T€HETUKU
YeNIoBeKa: reHealoTHIeCKU, OM3HEIOBHIH, INTOTeHETHIECKHA, TOMYJISIINOHHO-CTATUCTHIECKUH, MOJEKYISIPHO-
remerudeckuii. CoBpeMeHHOE OIpeNeNeHrne TeHOTHIIA: TOTHOT€HOMHOE CEKBEHIPOBaHNe, TEHOTUITHPOBAHNE, B TOM
gucie ¢ momorsio [11[P-aranmm3a. HacnencrBennble 3a00eBaHms YeNoBeKa. | eHHbIC 1 XpOMOCOMHBIE 00JIe3HU
YenoBeKa. bonesnn ¢ HaclieICTBEHHOM MTPeapaciooXEHHOCTIO. 3HaYeHNEe METUITMTHCKON TEHETHKH B
MIPEOTBPAIICHNH 1 JICYSHIH TeHeTHIECKUX 3a00IeBaHNi YeoBeka. MennKo-TeHeTHIeCKOe KOHCYIIbTHPOBAaHHE.
CtBonoBsie kiIeTku. [IoHSITHE «T€HEeTHYECKOTo TPy3a». DTHUECKHE acIeKThl HCCIeIOBaHMiA B 001acTh
peraKTHPOBAaHMS TEHOMA U CTBOJIOBBIX KJeTOK.I eHeTndeckre pakTophl MOBBIIIIEHHOW YyBCTBUTEIIEHOCTH YeJIOBEKa K
(hM3HUECKOMY M XUMHYECKOMY 3arps3HEHUIO OKPYXKAIOIIEeH cpenbl. | eHeTndeckast mpenpaciolokeHHOCTh YeJTI0BeKa K
MaTOJOTUSIM.

JdemMoHcTpanun

Tabmuret 1 cxemsl: «Kapuotum yenoBeka», «MeTonbl H3y4eHns TeHETUKN YelIoBeKay, «I eHeTndeckre 3a00IeBaHus
YEIOBEKa.

IIpakTn4yeckas padora «CocTaBiacHHE U aHATIU3 POTOCIOBHOM».

Tema 15. Cesiekuusi OpraHu3mMoB

HoMecTukanus u cenekuus. 3apoxaeHue ceaekuuu u gomectukanuu. Yuenue H. M. BaBunosa o LlenTpax
MIPOMCXOXKICHHS] © MHOT000pa3us KyJbTyPHBIX pacTeHH. POJb CeNneKIny B CO3JaHIN COPTOB PACTEHUM H MTOPOJT
KUBOTHBIX. COpT, IOpOJIa, IITAMM. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON N3MEHUYMBOCTH H.

. BaBuioBa, ero 3HaueHHE JJIs CENEKITMOHHOM paboThl.MeTobl ceneKnoHHoN padoThl. MickyccTBeHHBIH 0TOOD:
MacCCOBBII ¥ UHIWBHTyalIbHBIA. DTarbl KOMOMHAIIMOHHOM CeNeKIuH. VcrbiTanne Mpon3BOAUTENEH MO TOTOMCTRY.
OT160p 110 TEHOTHITY C TOMOIIIBIO OIEHKU ()eHOTHUIIA IIOTOMCTBA B OTOOP 10 TEHOTHUITY ¢ ToMoIbto aHanmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CeIeKIIMOHHON pa0oThl. PaquainoHHBIN 1 XUMHYECKHA MyTareHe3 Kak
WCTOYHHK MYTAIUi Y KYJIbTYPHBIX (hopM opraHu3MoB. Mcronb30BaHUE TEHOMHOT'O PEAKTUPOBAHUS U METO/IOB
pexomOuHaHTHBIX JIHK 175 momydeHus: HCX0{HOT'0 MaTepraa Jyis CEleKIUH.

[omyuenue monuriona0B. BHyTpuBHIOBas THOpUAM3ANNS. BIM3KOPOICTBEHHOE CKPEIIMBAHIE, WA UHOPHUIWHT.
Hepoacreennoe ckpemmBanue, wiu ayropunuar. ['erepo3uc u ero npuyuHsl. Vcrnons3oBaHue reTepo3uca B




cenekuuu. Otaanénnas rubpumuzanus. [Ipeononenne Oecnuoaus MEKBUAOBBIX THOPUIOB. JJOCTHIKEHNUS CeleKINN
pacTeHUl U )KUBOTHBIX. «3enénas pegonioyusy.

CoxpaHeHUE U U3YYCHHE TCHETUUECKUX PECYPCOB KYIbTYPHBIX PACTEHUH U UX AUKUX POTUYEH IS CO3TaHUS HOBBIX
COPTOB U THOPHU/IOB CENBCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue, coxpaneHue u ynpaeieHue 2eHemudeckumu
pecypcamu cebCKOXO3SUCHBEHHBIX U HPOMBICIOBLIX HCUBOMHBIX @ YEAX VIYYUIeHUS. CYWECBYIOWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM HUCTEe C NPUMEHEHUEM COBPEMEHHBIX MeMOO08 HAYYHBIX UCCIe008aNUl,
nepedosvix udetl U NepCneKmuUGHbIX MexHoI02Ull.

JdemMoHcTpanun

optpersi: H. K. Basunos, U. B. Muuypumn, I'. [I. Kapneuenko, I1. I1. JIykesauenko, b. JI. Acraypos, H. bopmoyr, /1.
K. benses.

Tabauie! ¥ cxeMbl: «L[eHTPBI MPOUCXOXKICHHSI © MHOTOOOPa3Hsl KYJIBTYPHBIX PACTEHHI», «3aKOH TOMOJIOIHYCCKUX
PAZOB B HACIICACTBEHHOW M3MEHUYMBOCTHY, «MeTobl cenekuuny, «OTaanéaHas ruopuausaims», «MyTtareHesy.
JlaGopaTtopHasi pabota «/3yueHue copToB KyJIbTYPHBIX PACTEHUH U MOPOJ AOMAIIHUX KUBOTHBIX».
JlabopaTtopHas padoTa «/3yueHne METOJIOB CEIIEKITUU PACTCHUI».

IIpakTnyeckas padora «lIpuBrBKa pacTeHU».

Ikckypeust «OCHOBHBIE METOJIBI U IOCTHIKEHUS CENIEKITUY PACTEHUN U KUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHITHIO,
TUIEMEHHYIO (DepMy, COPTOHCIBITATENBHBIA YUaCTOK, B TEIUIMYHOE XO3SHCTBO, B TAOOPATOPHIO arpOYHUBEPCUTETA WIIH
Hay9IHOT'O IIEHTPA)».

Tema 16. buoTexHoJ0rus U CUHTETHYECKASI OUOJIOTUA

OOBEKTHI, UCIIOIb3yEeMbIE B OHOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIC KYJIbTYPhl, MUKPOOPTaHU3MbI, HX
xapakrepuctuka. TpaaunronHas OMOTEXHOIOTHS: XIeOoedeHre, OIyIeHne KMCIOMOJI OYHbIX MTPOAYKTOB,
BHHOAENIHE. MukpoOuomorndeckuii cuuTe3. OOBbEKTH MUKPOOHNOJIOTHYECKUX TexHOIorui. [Ipon3BoacTBo Oelka,
AMUHOKHCIIOT ¥ BUTaMUHOB. CO3/1aHNE TEXHOIIOTUH M HHCTPYMEHTOB Ie/IEHATPABIICHHOTO H3MEHEHUS U
KOHCTPYHPOBAaHHSI TEHOMOB C II€JIbI0 TIOJTYYEHHS OPTaHU3MOB M UX KOMITIOHEHTOB, COJIEPKAIINX HE BCTPEYAIOIINECS B
npupojie OMOCHHTETHYECKHUE MTyTH.

Krnerounas nmxenepus. MeTop! KyabTypsl KIETOK U TKaHEW pacTeHui u UBOTHBIX. Kprnobanku. Comatnueckas
THOPHAM3ALINS U COMaTHUECKHUI aMOproreHes. Vcronb30BaHre TaliONnIOB B CEICKITMN pacTeHul. [lonyuenue
MOHOKIOHANLHBIX anmumein. Mcnonv3oeanue MOHOKIOHANbHBIX U NOTUKIOHATbHBIX AHIMUME 8

Mmeduyune. VICKyCCTBEHHOE OTUTOOTBOPEHUE. PEKOHCTPYKITHS SHIIEKIICTOK U KIIOHUPOBAHUE KUBOTHBIX. MeTox
TPaHCIUIAHTALIMH SAEP KIETOK. 1exHonozuu 0300po6neHus, Kyibmusupo8anusl U MUKPOKIOHATbHO20 PA3SMHONCEHUS
CeNbCKOXO3AUCBEHHBIX KYIbIYp. XPOMOCOMHAS U TeHHas MH)KeHepHs. VICKyCCTBEeHHBIN CHHTE3 TeHa U
koHcTpynpoBanne pekomOonHaHTHRIX JJHK. Coz0anue mpanceennvix opeanuzmos. J10CTHKEHUS U IEPCIIEKTUBEI
XPOMOCOMHOM M TeHHON MHXEHEPHH. DKOJIOTHYECKHE U ITUIECKHE TPOOIEeMBl TeHHOW WHKEHEPHH.

Menumuackue onorexaonorud. I[locrrenomuas mudposast memuiinaa. [P -muaraoctrka. MeTaGo10MHBIN aHATH3,
FEHOLIEHTPUYECKUI aHaIu3 IIPOTEOMa YEJIOBEKA JJIs1 OLIEHKH COCTOSIHUS €ro 340pO0Bbs. VCIoIb30BaHNE CTBOIOBBIX
Kierok. TaprerHas Tepanus paka. 3D-OnomHkeHepus A pa3padoTKu (HyHIaMEHTaIbHBIX OCHOB MEIUITNHCKIX
TEXHOJIOTUH, CO3JaHUSI KOMITJIEKCHBIX TKaHEH COYeTaHUEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTHHTA U
ckaddomaHTa AN peIeHuns 3a1a9 IepCOHATN3NPOBAHHON METUITUHBIL.

Co3ganre BEKTOPHBIX BaKIWH C LENbI0 obecredeHnss KOMOMHUPOBAHHOW 3aluThl OT Bo3OymuTeneit OPBU,
YCTaHOBJIEHHE MOJEKYJISIPHBIX MexaHu3MoB ¢yHknroHnpoBanns PHK-comepxanmix BupycoB, BEI3BIBAIOIINX 0C000
OITacHBIE 3a00JIeBAHMS YEIOBEKA W JKUBOTHBIX.

JdemMoHcTpauun

Tabmuret 1 cxemsl: «Vcronb30BaHNE MEUKPOOPTaHU3MOB B MPOMBIIIUIEHHOM TTPOU3BOICTBEY, «Kierounas
UHXXEHepUs», «['eHHast uHKEeHepus».

JlaGopaTtopuas padora «l/3yueHne o0beKTOB OMOTEXHOJIOTHI.

IIpakTnuyeckas padora «IlonyueHre MOTOYHOKHUCIBIX TPOAYKTOBY.

Ikcekypeus «bHOTEeXHOIOTH — BaXXHEHTIIAs MPOU3BOAUTENBHAS CHJIa COBPEMEHHOCTH (HAa OMOTEXHOIOTHIECKOe
TIPOM3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHne 1 pa3BUTHE IBOJTIONMOHHBIX MIPEJCTAaBJICHH B OMOJIOTHH

OpomounonHas Teopust Y. Hapeuna. [Ipennocsuiku BO3SHUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4yHas JeITeIbHOCTh
4. [apeuna./[BrKymire cyitbl 3BosroIue BuoB 1o Y. JlapBruHy (BhICOKass HHTEHCUBHOCTH Pa3MHOXKEHUS
OpPTaHHU3MOB, HAacIe/[CTBEHHAs! H3MEHYHBOCTh, O0pH0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIH O0TOOD).
Odopmienne cunaternueckoit Teopun 3Bomonuu (CTD). HeiirpansHas Teopus 3Bomonun. CoBpeMeHHast
ABOIIOLIMOHHAS OMONIOTHs. 3HAYSHHE IBOIIOIMOHHON TEOpUU B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapPTHHBI
MHUpa.

JdeMoHcTpanuun

[Moptpersi: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosbe, U. lapsun, C. C. YerBepuxos, U.
N. UImaneraysen, Jx. Xonnein, 1. K. benses.




Tabmuus! u cxemsbl: «Cuctema sxuBoii npupoas! (o K. JInnuero)», «JlecTHra )kuBBIX cymiecTs (1o Jlamapky)»,
«Mexanu3M (GpopMHUpPOBaHUS IPUCIIOCOONICHHUH y pacTeHNH U *KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapipyra
nyremectBus Y. lapsunay», «Haxonku Y. lapeunay», «@opmMbr 60psObI 3a cymiecTBoBaHue», «I[lopoast Tomyoei»,
«MHoroob0pa3zue KyIbTypHBIX (HOpM KarrycTs», «[lopopl JOMaIHUX KUBOTHBIX», «CxeMa 00pa3oBaHuUsI HOBBIX
BuoB (10 Y. J{apBuny)», «CxemMa COOTHOMIEHHS ABIKYIINX CHII 9BOTIOUNNY, «OCHOBHBIEC IOTOKEHUS
CHHTETUYECKOI TEOPUU IBOTIOLII.

Tema 2. Mukpo3BoIonus 1 e€ pe3ybTaTbl

[Momymsiuus Kak deMeHTapHas eAnHuUIa SBoToNHK. COBpeMEHHBIE METO/Ibl OLIEHKH I'eHETHYECKOTro pa3Hoo0pas3ust U
CTPYKTYpPBI IONyISILUi. M3MeHeHue reHodoH 1a TOMYJISIIAN KaK 3JEMEHTaPHOE BOIIOLMOHHOEC SIBIICHHE. 3aKOH
rereruueckoro papaosecus Jx. Xapau, B. BaitnOepra.DnemenTapHbie (GakTOph! (IBHIKYIIUE CUIIBI) SBOJIIOLIHH.
MyTtaumonHsli npouecc. KomOnHaTHBHAS M3MEHYHBOCTD. J[peiid reHoB — ciyuaiiHble HeHANpaBIeHHbIC H3MEHEHUS
4acToT ajuteneil B momyasusix. Dpdext ocHoBaTens. Ipghexm 6ymoriounoco copaviuuxa. CHudiCeHUe 2eHemu4ecKo2o
pasHoobpazus: npudunsl u creocmsust. Iposenenue s¢hgpexma Opetigha 2eHo6 6 OOMLUUX U MATLIX NONYAAYUSIX.
Murpanun. M3omsmus nonynsnuii: reorpaduyeckas (IpocTpaHCTBEHHAs ), Oronoruyueckast (penpoyKTuBHas).
EctecTBenHbIit 0TOOp — HanpaBstoui (akTop 3BOOIKNH. DOPMBI €CTECTBEHHOI'0 0TOOpA: JABMIKYIIUH,
CTaOMJIM3UPYIOIINHI, pa3pbIBarOIIUN (qu3pynTHUBHBIHN ). [To10B0# 0TOOp. BO3HUKHOBEHKE U BOJIIOIUS COLIMAILHOTO
MOBeIeHUS )KMBOTHBIX. [IpHCITOCOOIEHHOCTh OPraHU3MOB KaK Pe3ybTaT MUKPOIBOJIONUHU. Bo3HNKHOBEHME
MpHCIIOCOONIeHNH y opraHu3mMoB. ApomMopdo3sl 1 nanoaaantanuu. [Tpumepsl TpucocoOIeHnit y OpraHu3MOB:
Mopdoornueckue, huznoaorndeckue, ONOXUMUIECKHe, oBeaeHIeckue. OTHOCUTENBHOCTD MPHCIIOCOOIEHHOCTH
opranu3MoB.Buj, ero kputepuu 1 cTpykTypa. BumoobpazoBanue kak pe3ysnbTaT MUKPO3BOMIOLIUH. M3omsmus —
KIII04YeBOH (hakTop BuI000pa3oBanus. I1yTu u criocoObl BHI000pa3oBaHus: ajionaTpudeckoe (reorpaduyeckoe),
CUMIATpHUYECcKOe (IKOJIOTHIECKOE), K(MTHOBEHHOE) (TTONUTIIIONAN3AIH, THOpuau3aus). JJTuTensHOCTh
9BOJIOIIMOHHEBIX MporeccoB.MexaHu3Mbl POpMUPOBAHUS OUOIOTHYECKOTO pa3HOO0pasusl.

Ponb 3BoMOIIMOHHOM OHONOrMY B pa3paboTKe HAYyYHBIX METOZOB COXpaHEHMsI OMopa3Hoo0pa3us. MUKpPOIBOIIOIHS U
KOJBOITIOIUS TIAPA3UTOB U MX X03s1eB. MexaHu3Mbl (POPMUPOBAHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CITOCOOBI
OOpBOBI C HEM.

JdemMoHcTpanun

[Toptpersi: C. C. UerBepukos, J. Maiip.

Tabmus! 1 cxembl: «MyTallMOHHAss U3BMEHYUBOCTBY, «[lomynsaiimonHas cTpykTypa Buaa», «Cxema mposiBIeHUS
3akoHa Xapau—BaiiuOepray, «/{BIKyIIHe CHITBI 3BOIIOIUANY, « IKOTOTHICCKAs U3OJSITHS TOMYIISIINN CeBaHCKOM
(dhopemny, «I eorpadryaeckas HIOMAIUS JIUCTBEHHUIIBI CHOMPCKOM M IMCTBEHHUIIB! AaypcKoil», «llomymsmronHbie
BOJTHBI YUCJIICHHOCTH XHIITHUKOB U KepPTBY», «CxeMa NeHCTBUS eCTECTBEHHOTO 0TO0pay, «PopMbl OOPLOBI 3a
cyliecTBOBaHue», « HayCcTpUanbHbIN MenaHu3m», «KuBbie nckonaembley, «[[OKpOBUTENbCTBEHHAS! OKpacKa
KUBOTHBIX», «lIpenympexnatomias okpacka >KHBOTHBIX», «Dru3nonorndeckue anantanumy», «lIpucnocobiennocTs
OpPTaHHU3MOB U €€ OTHOCHUTENBHOCTEY, «Kputepun Bumay, «Bumsi-nBoitHIKNY, «CTPYKTypa BHIIA B IPUPOIE,
«Cmroco0sI BHooOpa3oBaHusy, «I eorpadudeckoe BUI000pa3oBaHue TPEX BUAOB JaHABIIICH», « IKOTOTHIECKOE
BHI000pa3oBaHme BUIOB CHHUI, «[lomwmmonser pactenuity, «KamycTHoO-peiedaHbii ruopumy.

Ob6opynoBanue: repbaprun pacTeHHH, KOIIEKITINH HACEKOMBIX, dydesia IITHIL ¥ 3Bepeli C MpuMepaMu pa3THIHbIX
MIPHUCIIOCOOIIEHIH, Yydera IITHII U 3Bepeli pa3HbIX BHIIOB, TepOapiy pacTeHH ONM3KIX BUIOB, 00Pa30BaBIIIXCS
Pa3IMIHBIMH CIIOCOOAMH.

JlaGopaTtopHasi paboTa «BbisiBIeHNE H3MEHUNBOCTH y OCOOEH OHOTO BUIAY.

JlaGopaTtopuas padora «lIprucmocobieHnss OpraHu3MOB M UX OTHOCHTENIBHAS IIEIIECO00Pa3HOCTH.

JlaGopaTtopuas pa6oTa «CpaBHEHHE BHJIOB 110 MOP(OIOTHUECKOMY KPUTEPHUIO.

Tema 3. Makpo3BoIIOLUSA U €€ pe3ybTaThl

Merops! n3yuenus MakpodBonronud. [laneonronornueckre MeTo s M3ydeHus dBosronun. [lepexoxnpie popmsl u
(urorenerndeckre psasl Oprann3MoB. broreorpadudeckie MeTo bl H3y4eHUs Boonnn. CpaBHeHUE (IIOPH H
(hayHBI MaTEpPUKOB U OCTPOBOB. broreorpaduieckue odmactu 3emiun. BUIpI-3HIEMUKH U PETUKTEHI.
OMOpHONOTHYEeCKHEe U CPAaBHUTEIEHO-MOP(HOIOTHYECKUE METOJIBI U3YIEHUS HBOMIONUH. | eHeTHIecKre MeXaHU3MbI
SBOITIOIIMY OHTOT'€HE3a W TTOSIBIICHUS 3BOIIOIIOHHBIX HOBIIECTB. ['OMOJIOTMUHBIE M aHAJIOTUYHBIE OPTaHEI.
PynuMenTapHbIe opranbl u aTaBU3MbL. MOJIEKYIISIpHO-TEHETHYECKIE, OMOXMMIYECKIE U MaTEMATHYECKHE METO b
n3ydeHus dBomtorun. ['omonoruunsie reHbl. COBpeMEHHBIE METO bl TOCTPOSHUS (PHIIOTeHETUYECKHX JIePEBhEB.
XpOMOCOMHBIE€ MYTAIH U YBOIOINS TEHOMOB.

OO0me 3aKOHOMEPHOCTH (TIpaBUIIa) IBOJIOIMNH. [Ipunyun cmenst ynxyuii. HeodpaTuMocTh dBoMONNA. AanTHBHASL
paauanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIUH.

JdeMoHcTpanuu

[Toptpersi: K. M. Bap, A. O. KoBanesckuii, ®. Miosiep, 3. ['ekkens.

TaOmuue! 1 cxembl: «OUIOreHETHYECKUN PSI IO, « APXEONTEPUKCY, «3Bepo3yOsie siepbl», «Cteronedansn»,
«Punnoputsy, «CeMeHHbIE TAIOPOTHUKNY, «bruoreorpaduyueckue 30861 3eMiamn», «/peiid KOHTHHEHTOBY,
«Penukre», «HavyanbHble cTaul SMOPHOHATIBHOTO Pa3BUTHUS MO3BOHOUYHBIX KUBOTHBIX», «] OMOIOrHYHbBIE U



aHaJIOTHYHBIE OPTaHbl», «PyIUMEHTBD), « ATaBU3MBI», « XpOMOCOMHBIE HAOOPHI YeIOBeKa U MMMIaH3e», «I JTaBHbIE
HaTpaBJICHHsI SBOTIONHUNY, «O0IIHe 32aKOHOMEPHOCTH 3BOITIOLIUIY.

O6opynoBaHue: KOJUIEKIIUH, repOapuu, MyJIsHKH UCKOMAEMBIX OCTATKOB OPTaHU3MOB, MYJISKH TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAVMEHTAPHBIX OPTaHOB U ATaBU3MOB, KOJIJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxokaeHue u pa3sBuTHe KU3HU Ha 3emiie

Hayunble rumore3sl mporcXoKIeHUs )KU3HU Ha 3emiie. AOnorenes u nancnepmus. JloHaydHble IPEACTaBICHUS O
3apOXKIICHUH JKU3HU (KpeallMoHN3M). [ UImoTes3a mocTOsHHOTO caM03apOKICHHS KHU3HU U €€ OMPOBEPIKEHUE ONBITAMU
®. Penu, JI. Ciayunannanw, JI. Iacrepa. [Ipoucxoxaenue xu3Hu u acTpoOuosorus. OCHOBHBIC 3TAITbI
HEOpraHW4YecKou 3Borouy. [InanerapHas (reojoruuecKkas) BOIIOIMA. XUMHUYECKas IBOIOIUS. AOHOTreHHBIH
CHHTE3 OpraHn4yecKkuX BemiecTB u3 Heopranumdeckux. OnsiT C. Musutepa u I'. FOpu. O6pa3oBanue moamMepoB 13
MoHoMepoB. Koanieppathas runore3a A. V. OnapuHa, runoresa nepBudHoro Oynsona J[x. Xonaelina, reHeTHYecKast
runore3a ['. Mémnepa. Pu6osumer (T. Yek) u runoresa «mupa PHK» V. 'unbepra. ®opmupoBanue MmeMOpaH u
BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnn u MeTonsl e€ uzydeHus. Mckonaemble opraHndeckrne ocTaTKU. [ e0XpoHONIoryus u €€ MEeTOIbI.
OtHocuTenbHas U aOCOMOTHAS TEOXPOHOIOTHs. [ e0XpoHOIOrniecKast mKaa: S0HbI, dPbI, TEPHOJIBI, JTIOXH.
HayanpHeie sTanbl opraHndeckoi 3BosonH. [1osiBIeHNEe 1 3BOMIONMS MTEPBBIX KJIETOK. DBOOLKA METa0O0IU3Ma.
BosnnkHOBeHME epBbIX SKocucTeM. COBpeMEeHHbIE MUKPOOHBIE OMOTIEHKH KaK aHAJIOT TIEPBBIX Ha 3emMiie
coobmiectB. Ctpomaronutsl. [Ipokapuots! u sykapuoTsl.[IponcxoxaeHre s3ykapuoT (ciMOHOTeHe3). DBOMOIMOHHOE
IIPOUCXOKACHNE BUPYCOB. HpOI/ICXO)KIleHI/Ie MHOT'OKJICTOYHBIX OPTraHU3MOB. Bo3HnkHOBEHNE OCHOBHBIX rpymni
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHbI€ dTallbl SBOJIIOLMK BhICIINX pacTeHuil. OcHOBHBIE apoMoph03bl pacTeHuii. Beixoa pacrenuii Ha cymry.
TTossBnenue CITOPOBBIX paCTeHI/Iﬁ " 3aBOCBAHNEC UMH CYIIH. CeMeHHEBIE pacTCHus. HpOI/ICXO)KZIeHI/IC IIBETKOBBIX
pacTeHui.

OCHOBHBIE ATAITbI HBOJIOIHMH )KUBOTHOTO MuUpa. OCHOBHBIE apoMOp( 036l )KUBOTHBIX. Benjickas ayna. KemOpuiickuit
B3pPbIB — MMOABJICHUE COBPEMEHHBIX THUIIOB. HepBBIe XOPOOBBIC ) KUBOTHBIC. Kuzun B BOJC. 3BOJHOI_II/I$I IIO3BOHOYHBIX.
[Mpoucxoxnenne ampuomii u pentrmii. [IporcxoxeHre MIECKOMUTAIONIUX W NTUL. [IPUHITHUIT KIFOUEBOT0
apomopdoza. OcBoeHre OECITO3BOHOYHBIMY M T03BOHOYHBIMH YKUBOTHBIMH CYIITH.

PazButHe xu3HM Ha 3eMJIe TI0 dpaM | IIEPHOoIaM: apXel, TPOTEPO30H, IaIe030i, Me3030M, KaitHo30i. Obmas
XapaKTepUCTHKa KIIMMaTa U Te0JIOTMYecKuX IpoiieccoB. [losBiieHne 1 pacuBeT XapaKTEePHBIX OPTaHU3MOB.
VYrneoOpazoBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BBIA COCTaB aTMOC(EpHI.

MaccoBble BRIMHUPaHHUS — SKOJIIOTHYECKHE KPU3UCHI TPOuIoro. [IpuauHbI M CleNCTBUS MaCCOBBIX BRIMHPAHHIA.
CoBpeMeHHBIN YKOJIOTHYECKUI KPU3HUC, ero ocodeHHocTH. [IpobieMa coxpaHeHus: Onopa3HooOpasus Ha 3emiie.
CoBpeMeHHas cucTemMa opraHuveckoro mupa. [IpuHnume! knaccudukani opraHu3mMoB. OCHOBHBIE CHCTEMATHYECKHE
TPYIITBl OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersr: @. Pemn, JI. Cammanmanw, JI. Iacrep, . . Meunuxkos, A. W. Onapun, k. XonmeitH, I'. Mémnep, C.
Munep, I'. FOpmn.

Tabmumer 1 cxemsl: «Cxema onbita @. Peqmy», «Cxema ombrta JI. [lacTepa mo u3ydeHUIo caM0o3apoxXKAEHUS KUZHIY,
«Cxema omeita C. Mmimnepa, I'. FOpny, «3TaIbl HeopraHMYeCKOH dBOIOMINY, «I e0XpoHOIornuecKas mKaifay,
«HavanbHbIe Tarbl OpraHMYecKon IBOMONNNY, «CxeMa 00pa30BaHus DYKapHOT IMMyTEM cuMOHoreHe3ay, «Cucrema
KUBOU TPHUPOIBD», «CTpoeHHE BUPYCcay, «ApoMop 036l pacTeHu», «PHHHOGUTHD), «OTHOKIECTOYHBIE BOJOPOCIH,
«MHOroKJIETOUHbIE BOIOPOCINY, «Mxm», «[lanoporHukny», «['onoceMeHHbIe pacTeHus», «Opranbl IBETKOBBIX
pacteHuit», «Cxema pa3BUTH dKUBOTHOT'O MUPa», «ApoMOp(O3bI )KUBOTHBIXY», «lIpocTelimme,
«Kumeunononoctabiey, «Ilmockue yepBuy, «UneHucronoruey, «PeiOb», «3eMHOBOAHBIEY, «IIpecMbIkaromuecs,
«IItuupsy, «Mnekonuraronuey, «Pa3Butre ;KU3HU B apXEHCKOl 3pey», «Pa3BUTHE )KU3HU B IPOTEPO30HCKOM 3pey,
«Pa3BUTHE KU3HU B MAJICO30UCKOU 3pey, «Pa3BUTHE KU3HU B ME3030MCKOU 3pey», «Pa3BUTHE KU3HU B KAHO30MCKOMI
ape», «CoBpeMeHHas CHCTeMa OPTraHUIEeCKOTO MUPAY.

O6opynoBanue: repOapruy pacTeHHU Pa3IMIHBIX OT/AEIOB, KOJUIEKIINA HACEKOMBIX, BIa)KHBIC TIPENapaThl )KUBOTHBIX,
PaKOBUHBI MOJUTFOCKOB, KOJUIEKIIMH UTIIOKOXHX, CKEIIETHI IO3BOHOYHBIX KHUBOTHBIX, Uydelia ITHIT U 3BEpeH,
KOJIJIEKITUY OKAMEHENIOCTEH, TIOJIE3HBIX HCKOMAeMBbIX, MYJISDKA OPTaHMUYECKHX OCTATKOB OPTaHHU3MOB.

BupryanbsHasn jaGopaTopHasi padora «MoaenupoBanue onbiToB Muuepa—tOpu o u3y4eHnro abMOreHHoro
CHHTE3a OpTraHNYECKUX COCAMHEHUN B IEPBUYHON aTMochepey.

JlaGopaTopHas pa6oTa «/3ydeHue u onrcaHne NCKOITaeMbIX OCTATKOB JPEBHUX OPTaHU3MOB).

IpakTuyeckas padora «/3ydueHne ocoOEHHOCTE CTPOEHHUS PACTEHUH pa3HBIX OTAEIOB.

IpakTuyeckas padora «/3ydeHne ocoOEHHOCTEH CTPOSHNUSI TO3BOHOUHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue YeJJ0BeKa — AaHTPOIIOT€HeE3

Pasnens! u 3anaun aHTpOnonorui. Merozpl aHTPONOIOTHH.

CraHoBIIeHNE NTPEICTaBIEHNI O IPOUCXOKIEHNN YenoBeka. Pennrnosnsie Bo33penus. CoBpeMEHHBIE HayUHbIE
TEOpHH.



Cx0ncTBO YenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MON0KEHNE YenoBeka. CBUIETENbCTBA CXO/CTBA YEIOBEKA C
KUBOTHBIMH: CPAaBHUTEIbHO-MOPQOIOrniecKne, sMOproIornieckue, Pu3noaoro-0noXuMHIECcKre, IOBEIeHY ECKHE.
OTinyms yenoBeka oT )KMBOTHBIX. [IpsIMOX0XKIeHrE U KOMIIJIEKC CBA3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta ¥ BTOPOI CUTHAIBHOW CUCTeMBI. J[BIoKyIe critbl ((akTophl) aHTPOIOrene3a: OHONIOrHYECKHe, COLHalbHBIE.
CootHomieHrne OMOJIOTMYECKUX U COUAIBHBIX (JaKTOPOB B aHTPOIIOTCHE3e.

OcCHOBHBIE CTa K aHTpoIoreHe3a. PanHue yenoBexooOpa3Hbie 00e3bsHBI (TPOKOHCYIIBI) U pAHHHUE TIOHTHUABI — 00IINe
MPEAKH YeTT0BEKOOOpa3HbIX 00e3bsiH U JII0Jield. ABCTPaJONUTEKH — JBYHOTHE PENKH JTro/iel. UemoBek yMensblii,
MepBbIC U3TOTOBJICHHSI OpY Ui Tpyna. UenoBek MpsSMOXOISIINN U IEPBbIA BBIXO JIIO/ICH 3a mpeaenbl AQpPUKH.
UYenoBek reiinenbOeprckuii — 00U MpeIoK HeaH 1epTaabCKOro YeJI0BeKa H YelloBeKa pa3yMHOro. YenoBek
HeaH/AepTaJbCKUI KaK BUJ JIFOJEH XOIOAHOro KiruMara. YenoBek pa3yMHBINH COBPEMEHHOrO THIIA, JEHUCOBCKUI
YeIOBEK, OCBOCHHE KOHTHHEHTOB 3a Tpenenamu Adpuku. [laneoreneruka v naaeoreHOMHUKA.

DBOMIONHS COBPEMEHHOT0 uenoBeka. EcrecTBeHHBII 0TOOp B MOMYJISNMAX YeoBeKa. MyTallMOHHBIH MpoIecc u
nonumop¢usM. [lomynsuoHHbIe BOTHBI, Apeiid TeHOB, MUTpanus U «3QQEKT OCHOBATENI» B OMYIALIUAX
COBpeMeHHOro uenoBeka.YenoBeueckue pacsl. [lonsTre o pace. bonpime pacel: eBporneonanas (eBpa3uiickasi),
aBCTpaJIo-HETpouAHasA (3KBaTOpHAIbHAS ), MOHTOJIOMAHAS (a3MaTCKO-aMepuKaHcKast). Bpems u myTu pacceneHus
YeoBeKa 110 riianere. EMuHCTBO yenoBeuecknx pac. HayuHast HecocTosiTenbHOCT pacu3ma. [IpucrmocodieHHOCT
YeloBeKa K pa3HbIM YCIIOBHSAM OKpYXKarolel cpebl. Bnusaue reorpaduueckoil cpespl u apeiida reHoB Ha
MOPQOIOTHIO ¥ (PU3HONIOTHIO YeToBeKa. M e UCIUTUIMHAPHBIE METO/IBI B (hu3ndeckol (OMOoIornaeckoii)
AHTPOIIOIOTMH. DBOJIIOLIMOHHAS aHTPOIIOIOTHS M TTaJIC0AHTPOIOJIOT U YeTIOBEYECKUX MOMyNAnnii. buoconnansHbie
WCCIIeIOBaHUs TIPUPOIBI YenoBeka. MceeqoBanue KOIBOMOIUN OHOIOTHIECKOTI0 ¥ COLMANIBHOTO B YElIOBEKE.
JdemMoHcTpanun

IToptpersi: Y. Hapsun, JI. JIuku, . A. Porunckuii, M. M. I'epacumos.

Tabmuip! 1 cxeMbl: «MeToIbI aHTPOIOIOTHNY, «I 0JTOBHON MO3T YeIoBeKay, «HenoBeKooOpa3Hbie 00E3bIHEBIY,
«CKerner 4enoBeKa U CKeNeT MHMITaH3e», «PyIMeHThI 1 aTaBU3MBbD», «/BIDKYIIINE CHUIIBI aHTPOIIOT €HE3a»,
«OBOJIOIMOHHOE JPEBO YEIOBEKa», « ABCTPATIONHUTEK), «UeIOBEK yMenblil», «HernoBek MpsSIMOXOIIIni»,
«/lenncoBckuii uenoBek» «Heanmepranbisy, «KpomManboHIIB, «IIpenkn denoBekay, « ITaIbl IBOTIONNH YEJTOBEKaY,
«Pacsl yenoBekay.

OO6opynoBaHue: MyJISKH OKaMEHEJIOCTEH, IPEAMETOB MaTEPUAIIbHOM KYJIbTYpPhI IIPEIKOB YETIOBEKA, PENPOIYKIUN
(ororpadun) kKapTuH ¢ MH(OIOTHICCKUMH U OMOJICHCKUMU CIOXKETaMH IPOMCXOXKICHUS YeinoBeka, Gororpaduun
HAaXOJ 0K UCKOIAEMBIX OCTAaTKOB YEJIOBEKA, CKEIIET YEIOBEKa, MOJEIb Yepera YellOBEKa U yepena MUMIIaH3€e, MOJENb
KHCTH 4€I0BEKa U KACTH IMUMIIAH3€, MOJEIN TOPCA MIPEIKOB YEIOBEKA.

JlabopaTopnas pa6ora «/3yueHne ocoOCHHOCTEH CTPOECHHS CKeJeTa YelIOBeKa, CBI3aHHBIX C MPSIMOXOKICHHEM.
IIpakTHyeckasi padora «/3ydeHne SKOJIOTHIECKUX ATANTAINKA YEITOBEKAY.

Tema 6. JkoJ10rusi — HayKka 0 B3aMMOOTHOLIEHHSAX OPraHU3MOB H HATOPraHU3MEHHBIX CHCTEM € OKPY:Kalo LI ei
cpenoi

3apoxxaeHne u pa3BuTre 3konoruu B Tpyaax A. ['ymbonbara, K. @. Pynee, H. A. CeseprioBa, 3. ['ekkens, A. Tencnuy,
B. H. CykauéBa. Pa3nens! u 3agaun sxonoruu. CBS3b SKOJIOTHHN C IPYTHMH HAyKaMH.

Merons! 3xonoruu. [lonesbie HaOMOAEHNS. DKCIIEPUMEHTHI B 3KOJIOTHH : IPUPOIHBIE U JTa00paTOPHEIE.
MonenvupoBanue B 3K0JI0ruH. MOHATOPUHT OKPYKAIOIIEH CPeJIbl: JTOKAbHBINA, pErHOHAIBHBIA U TII00aTbHBIN.
3HauyeHue FKOJOTMUECKUX 3HAHUH IS YeloBeKa. DKOJIOTHYeCKOe MUPOBO33pPEHUE KaK OCHOBA CBA3EH UeI0BEYECTBA C
npuponoi. PopMUPOBAHUE IKOJIOTUUYECKON KYJIbTYpPhl U S3KOJIOTMYECKON IPaMOTHOCTU HACEIICHHUS.

JdemMoHcTpauun

[optpetsr: A. I'ymbompar, K. @. Pynee, H. A. CeBeprios, D. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuet 1 cxemsl: «Paznensl axonorum», «Meroapl konorun», «CxeMa MOHATOPUHTA OKPYKAFOIIEH CPENb.
JlaGopaTtopuas padora «l/3ydeHne METOI0B IKOJIOTHIECKUX HCCIIECTOBAHIIN.

Tema 7. OpranusMbl U cpea 00UTaHUS

Okonoruyeckue (GpakTopbl U 3aKOHOMEPHOCTH X AeiicTBus. Kiaccudukamnus sxonornueckux (pakTopos:
abuoruyeckue, OMOTHUECKUE, aHTpororeHHbie. O0Ie 3aKOHOMEPHOCTH JCHCTBHUS SKOJIOTHUECKUX (haKTOPOB.
[IpaBuno munumyma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTE. DBpUOHOHTHBIEC U CTEHOOMOHTHBIE OPTraHU3MBI.
Abunotnueckue paxropsl. CBeT Kak 3Kkojaorudeckuii ¢axrop. JericTBre pa3HbIX yIaCTKOB COTHEUHOrO CIEKTpa Ha
OpPTraHHU3MBI. DKOJOTMYECKUE TPYIIIBI PACTEHUI U )KUBOTHBIX IO OTHOIIEHHIO K CBETY. CHUTHAIBHASI PONIb CBETA.
doroneproansm. TemiepaTypa Kak sKojorudeckuii gpaxrop. [ericTBre TemepaTypbl Ha OpraHU3MBbI.
[No¥ixuoTepMHBbIE 1 TOMOMOTEPMHBIE OPraHU3MBL. OBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTs kak skonornueckuii ¢akrop. Ilpucnocobnenns pacTeHui K MogaepKaHUiO BOJHOTO OanaHca.
Knaccudukanus pactenuil mo oTHOIIEHUIO K Boze. [Iprcrnoco0neHus >KUBOTHBIX K U3MEHEHHIO BOAHOTO PEKHUMA.
Cpenpl oOUTaHUS OPraHU3MOB: BOJHAS, HA3eMHO-BO3AYILIHAS, TOYBEHHAs, [NTyOHMHHAs TOANIOYBEHHAS,
BHYTpHOpranu3MeHHas. OU3NKo-XUMUUECKHe 0COOEHHOCTH cpell 0OMTaHus opranu3mMoB. IpucrnocoOnenus
OpPTaHM3MOB K H3HH B pa3HbIX cpenax.buonornueckue putmsl. BHennue u BHyTpeHHNE pUTMbL. CyTOYHBIE U
roAndHbIe pUTMBL. [Iprcroco0IeHHOCTh OPTaHu3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBHIA KHU3HU.



XKuznennsie popmel opranuzmoB. [lonsTre o xuzHeHHOH Gopme. JKuzHeHHbIe (OPMBI pACTEHHIA: AePEBb,
KyCTapHHKH, KyCTApHUYKH, MHOTOJIETHHE TPaBbl, ONMHOJCTHIE TPaBbl. JKu3HeHHbIE (DOPMBI )KUBOTHBIX: THAPOOHOHTEI,
reoOHOHTHI, a9p0OHOHTHI. OCOOEHHOCTH CTPOCHUS B 00pa3a KU3HH.

Buornueckue daxkropsl. Bunsl OMoTHYECKMX B3aUMOJCHCTBHI: KOHKYPEHIIHS, XUIIIHUIECTBO, CHMONO3 U eT0 (hOPMBI.
[Tapa3uTu3m, koonepauus, MyTyaau3M, KOMMEHCATU3M (KBapTUPAaHTCTBO, HaxJeOHn4YecTBO). Herpoduueckue
B3aUMOJICHCTBUS (Tomueckue, popuueckue, padpuueckue). 3HaUCHHE OMOTHYCCKUX B3aUMOJICHCTBUN ISt
CYIIECTBOBAHUS OPraHU3MOB B cpene oouTanus. [[pHHIUT KOHKYPEHTHOTO UCKITIOYEHHUS.

JdemMoHcTpanun

Tabnuie! 1 cxembl: «Konorudeckue Gakropsn», «CBETOBOH CHEKTPY, «IKOTOTHUECKHE TPYIIIBI )KUBOTHBIX T10
OTHOUICHUIO K CBETY», « T eMIOKPOBHBIE )KUBOTHBICY, «XO0JI0AHOKPOBHBIE KUBOTHBIE», «DU3n0I0OrHIecKre
aJanTaluy JKUBOTHBIX», «Cpelbl 0OMTaHUS OpraHu3MOBY, «bromorndeckie puTMb», <« Ku3HEHHBIE (POPMBI
pactenui», «KusHeHHbIe (POPMBI IKUBOTHBIX», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOWHOTO
necay, «lenn nutanusy, « XumuanyectBoy, «[lapasutuzm», «KonkypeHuusy», «CuMomo3y», «KomMeHcammuzmy».
O6opynoBanue: repbapuy pacTEHHUH U )KUBOTHBIX, IIPUCITOCOOIEHHBIX K BIHMSHUIO PA3IMYHBIX IKOIOTHYECKIX
(hakTOpOB, repOapru CBETOIIOOUBBIX, TCHEITFOOMBBIX U TCHEBBIHOCIMBBIX PACTCHUH, CBETOIFOOUBEIC, TCHEIOOUBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIEC PACTEHUS, repOapru ¥ KOJUIEKIIUH TEIIOTIOOUBBIX, 3MMOCTOMKUX, MOPO30YCTOMYUBBIX
pacTeHwid, dydena MTHUIl U 3Bepeit, repbapruu pacTeHHid, OTHOCSIIMXCS K TUTPOdUTaM, Kcepoduram, Mezoduram,
KOMHATHBIE PACTEHHS JAHHBIX TPYIII, KOJJIEKIIMH )KUBOTHBIX, OOMTAIONINX B Pa3HBIX cpenax, repoapuu U KOJIEKIIHH
pacTeHHii ¥ >KUBOTHBIX, 00JIaIAI0NINX YePTaMH MPHUCIIOCOOIIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HH,
repOapru M KOJUIEKIIMU PaCTEHHUH U JKUBOTHBIX PA3TIMYHBIX KU3HEHHBIX ()OPM, KOJUTEKIIH KHUBOTHBIX, YUaCTBYIOIINX
B Pa3NUYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlabopaTtopHas padoTa «BrIsaBiIcHHE TPUCTIOCOOICHNN OPTraHU3MOB K BIIUSIHUIO CBETAY.

JlaGopaTopHas padoTa «BbisiBieHre nprucnocoOIeHnid OpraHu3MOB K BIMSHHUIO TEMIIEPATYPBI».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUH M3 PA3HBIX MECT OOMTAHHMSI.

Tema 8. Dkosorust BUIA0B ¥ MOMYJISIIUIM

DKONOrHUYEeCcKHe XapaKTePUCTHKH Moy siiyn. [lomyrsiius kak Ouonornveckas cucrema. Pollb HeOTHOPOAHOCTH
cpenbl, hu3nvecKnx 0apbepoB M 0coOEHHOCTElH OMONIOruK BUIOB B (DOPMUPOBAHUY IPOCTPAHCTBEHHON CTPYKTYPHI
nomysanuid. OCHOBHBIE TIOKA3aTENH MOMYIISIIAN: YUCIEHHOCTb, IIJIOTHOCTH, BO3PACTHAS U ITOJIOBAs CTPYKTYpPa,
POXAaeMOCTb, TPUPOCT, TEMI POCTa, CMEPTHOCTH, MUTPAIUS. JKOJIIOTHYECKas CTPYKTypa nommysuu. OreHka
YUCIICHHOCTH MOMYNIANNA. JIMHaMUKa OIS U e€ peryisius. buoTuaeckuii moTeHIMa MOMyISIIHH.
MonenvupoBanne AMHAMUKY TOMysiiui. KpuBble pocTa uncineHHocTH nonyssiinun. KpuBbie BeDkuBaHus. Perymsmus
YUCIICHHOCTH MOMYJISIIIANA: poJib PAKTOPOB, 3aBUCSIIIX W HE 3aBUCAIINX OT TUIOTHOCTH. JKOJIOTMUECKHE CTPATETHH
BuI0B (I- 1 K-cTparerun).llonstre 06 axomorndeckoit Huie Buaa. Mectoobutanrme. MHOroMepHasi MOJIEINb
skonorudeckoit Humu J[x. M. Xatunncona. Pazmepsl skoinorudeckoit Huiu. [oTeHInanbHas U peaqru3oBaHHas HUIIIH.
Bun xak cuctema momysnsiuid. Apeansl BUIOB. BHITBI 1 MX )KM3HEHHBIE CTPATETHH. DKOJIOT HYECKNE SKBUBAICHTHI.
3aKOHOMEPHOCTH TIOBEJICHHSI 1 MUTPAIIHiA KUBOTHBIX. bromornyeckre WHBa3NH 4y KepOTHBIX BHIOB.
JdemoHcTpanuu

IToptper: . Y. XaTurHCOH.

Tabmue! 1 cxeMbl: «DKOJOTHUECKHe XapaKTEPUCTHKH MOMYISIIu», «l[pocTpaHCTBeHHAS CTPYKTYpa MOMYIISIHI,
«Bo3zpactHbie mrpaMubl OmyIsiun», «CKOPOCTh 3aCeleHrs MOBEPXHOCTH 3eMITH Pa3InIHBIMHI OpTaHH3MaMmy,
«Mogens sxonornueckor Humu Jx. M. XaTanacoHay.

Ob6opynoBanue: repbapruu pacTeHH, KOJIEKIIHH JKUBOTHBIX.

JlaGopaTtopuas padota «lIprucmocobrneHns ceMsH pacTeHH K PaCCEICHUIOY.

Tema 9. Jkosorus cooduecTs. IK0JOru4ecKue CucreMbl.

CoobmecTBa oprann3MoB. buortieHo3 1 ero cTpykrypa. CBA3u MKy opraHu3MaMH B OHOIIEHO3eE.

Okocucrema kak oTkpbITas cuctema (A. [[x. Tercnn). OyHKIIMOHATBHBIE OJOKH OPTaHU3MOB B IKOCHUCTEME:
MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckne ypoBHU. Tpoduueckue nenu u ceti. AOHOTHIECKHE OJIOKH
skocucreM. [1ouBbI 1 MBI B 9KOcHcTeEMax. KpyroBopoT BEMIECTB M MIOTOK SHEPTHH B SKOCHCTEME.

OcCHOBHBIE TTOKa3aTeNN IKOCUCTEMBI. bruoMacca v mpoayKIius. JKOIOTHYECKHEe THPAMHUIBI YHCEN, OOMaCChl 1
SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpaBneHHbIE 3aKOHOMEPHBIE CMEHBI
coo01iecTB — cykieccuu. IlepBiudHbIe 1 BTOPHYHBIE CYKIIECCUU M UX MPUYHUHBL. AHTPOIIOT€HHBIC BO3ACHCTBHUS Ha
cykneccuu. KimmMakcHoe coo0miecTBo. bruopazHooOpasue U oTHOTa KPYyroBOPOTa BEIIECTB — OCHOBA YCTOMYNBOCTH
COOOILIECTB.

[Ipupoansie 3KOCHCTEMBI. DKxocucmemul 03€p u pex. IKocucmemvl Mopell U 0Keano8. IKocucmemuvl MyHOp, J1ecos,
cmenetl, nyCMulHb.

AHTpOIIOTeHHBIE YKOCUCTEMBI. ArposKocucTeMa. ArpoueHos. Paznnuns Mexay aHTPOIOreHHBIMH U TTPUPOIHBIMU
9KOCHUCTEMAMH.

VYp6oskocuctemsl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['opoackas ¢iopa u dpayna. CHHaHTPOIU3ALHS
ropojckoi ¢ayHsl. bruonoruueckoe u X031HCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKoHOMEpHOCTH (POPMHUPOBAHUST OCHOBHBIX B3AaUMOACHCTBHI OPraHU3MOB B IKOCHCTEMax. Posib kackaonozo
agppexma u 61008-30upuxamopos (Kno4esvix 61008) 8 PyHKyUoHUposanuu 3xocucmem. llepeHoc 3HEprun U
BEILIECTB MEKY CMEKHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJISIIHA U 9KOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPOIMOT€HHBIX BO3ACHCTBUH.

Mexanuzmul 6030eticmaus 3a2psA3HEeHULl PA3HLIX THUNO8 HA CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCTHEMHOM YPOBHSIX, OCHOBL IKOJLO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 8030eticmaust. MeTomoa0THsl
MOHHUTOPUHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX IKOCHUCTEM.

JdemMoHcTpanun

Hoptper: A. Ix. Tencnu.

Tabmuus! u cxembl: «CTpyKTypa OHoIeH03ay, « DKOCHCTEMa HIMPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMa XBOHHOTO
necay, «DyHKIIMOHAIBHBIE TPYIIIBI OPraHU3MOB B dKOcHcTeMe», «KpyroBopor BemecTB B axocucremMey, «Llenn
nUTaHUs (MacTOMIHAS, IETPUTHAs)», « IKOIOrHYecKas MupaMuIa Yucein, « IKOJIOTHIecKast MupaMuaa OnoMacchl»,
«JKonoruueckas mupamua sHeprum», «Oopazosanue Oonotay, «[leppuuHas cykueccus», «BoccranoBneHnue neca
rocyie nmoxkapay, «IKoCUCTeEMa 03epay, «ArporeHos», «KpyroBopoT BemecTB 1 MOTOK 3HEPTUHU B arpoIeHO3e»,
«[Ipumepsr ypbosKOCHCTEM.

Ob6opynoBanue: repbapru pacTeHHi, KOJUTEKIIMHA HACEKOMBIX, dy4elia ITHUII U 3Bepeii, repbapuu KylIbTypHBIX U
JMKOPACTYIINX PACTEHHI, aKBAPHYM KaK MOJIENb SKOCHCTEMBI.

IpakTuyeckas padora «/3ydeHue u onrcanue ypo0oIKOCHCTEMBD.

JlaGopaTopuasi padoTa «/3yueHue pazHooOpa3usi METKUX MOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX IKOCHCTEMAX).
IKcKypenst «IKCKypCHs B THITHYHBIA OMOTEOIeH03 (B AyOpaBy, Oepe3HsIK, eIbHUK, Ha CYXOIOMbHBIN HIIH
TTOMMEHHBIN JTyT, 03€p0, O0IOTO)».

IKeKypeus «IKCKYPCHSI B arpO3KOCUCTEMY (Ha IMOJIE UITH B TEIUINYHOE XO3SHCTBO).

Tema 10. buocgepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapraas 060mouka 3eMiid, Te CyIeCTBYET WM CYIIeCTBOBaja KU3Hb. Pa3BuTHe
npeacTaBiieHui o onocdepe B Tpynax . 3rocca. Yuenue B. U. Bepuasckoro o ouochepe. Obnactu ouochepst u eé
coctaB. JKuBoe BeriecTBo Onocheps! u ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBoBaHus Onochepbl. OcoOeHHOCTH OHOChephl Kak Ii100anbHOM SKocHCcTeMbI. JInHaMUYeckoe
paBHOBecHe B 6nocdepe. KpyroBopoTsl BEIIECTB M OMOTCOXMMHUYIECKIE ITUKIIBI (Yyriiepoaa, a3oTa). PUTMHUIHOCTD
siBiieHui B Onocdepe.3oHanbHOCTh Onocdepsl. ITonsatue o uome. OCHOBHBIC OMOMBI CYIIH: TYHIpa, XBOMHBIC Jieca,
CMeIIaHHBIE U IINPOKOIUCTBEHHEBIE JIECa, CTENH, CAaBAaHHBI, ITyCTHIHHU, TPOMTUYECKHUE Jieca, BRICOKOropbs. Kinmar,
pacTUTENBHBINA 1 )KUBOTHBIH MUP OHOMOB CYIIIH.

CtpykTypa U (pYHKIHS KUBBIX CUCTEM, OLIEHKA HX PECYPCHOrO MOTEHIMana i OnochepHbIX QyHKIINT.
JdemoHcTpanuu

[Toptpertsr: B. U. Bepuanckuii, J. 3rocc.

Tabmuet 1 cxemsl: «I'eocdepsr 3emum», «KpyroBopot a3ora B mpupone», «Kpyropopor yriepoaa B mpupoae»,
«KpyroBoport kuciopoaa B npuponae», «Kpyropopot Boxsl B mpuponae», «OCHOBHbIE OHOMBI CyImy», «KinnmaTtnueckue
niosica 3emmn», «TyHapay, «Tairay, «Cmemannstii iec», «LlupokonucTBeHHBIH ecy, «CTenby», «CaBaHHaY,
«IIycteiasay, « Tponudeckuii jiec.

Ob6opynoBanue: repbapruy pacTeHHH pa3HBIX OMOMOB, KOJUIEKIIHH KUBOTHBIX.

Tema 11. YesnoBek U oKpy:Kalas cpeaa

DKOoIIOrHYecKue KPU3HCHl U WX MPUIMHBL. Bo3nelicTBue denoBeka Ha Onocdepy. 3arpsisHeHHE BO3MYITHONW CPEIbL.
Oxpana Bo3yxa. 3arpsisHeHHEe BOAHOM cpenbl. OXpaHa BOIHBIX pecypcoB. Pa3zpymenue nousel. OXpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne KauMara.

AHTpPOIIOreHHOE BO3ICICTBUE HA PACTUTENbHBIA U KUBOTHBIA MUpP. OXpaHa pacCTUTEIBHOIO U KUBOTHOI'O MUpA.
OcCHOBHBIE TPUHIIATIEI OXpaHbl Ipupoabl. KpacHsie kaurn. Ocobo oxpaHsembie mpupoaabie Tepputopun (OOIIT).
Boranmueckue caapl U 300I0THYECKUE TAPKU.

OCHOBHBIE TPUHIIAIIEI YCTOMYNBOTO Pa3BUTHS YeJIOBEUECTBA U MIPUPOIBI. PanmoHansHoe IpUpo0oNb30BaHNE U
COXpaHeHHe OMOIOrHIecKoro pasHooopasus 3emiu. O0Ire 3aKOHOMEPHOCTH TII00ATBHBIX SKOJIOTHIECKHX KPU3UCOB.
OCOOEHHOCTH COBPEMEHHOT'0 KPU3UCa U €r0 BEPOSITHBIE TIOCIIEICTBHSL.

Pa3BuTHE METOIOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIeccoB. CucmemHble UCCIe008aHUs Nepexo0d
K pecypcocbepezatoujeli U KOHKYPEHMOCNOCOOHOU dHepeemuke. buonoeuueckoe paznoodpasue u buopecypcei.
Hayuonanvuvie ungopmayuonnsie cucmemsl, obecneuusarowue 00Cmyn K UHGOpMayuu no COCMOAHUIO OMOETbHbIX
610086 u sxocucmem. OCHOBbI IKOPEeAOUNUMAYUY IKOCUCTEM U CROCOD08 6OPbOBL C OUONOBPEHCOCHUAMIUL.
Pexoncmpyxyusi MOPCKUX U HA3EMHBIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabauupl 1 cxeMsl: «3arpsa3HeHne aTMocdepbl», «3arps3HeHne ruapocheps», «3arps3HeHne NouBb, «llapHUKOBBIN
s dexr», «Ocob0 oxpaHsieMble IPUPOIHBIE TEPPUTOPUIY, «MOIeH YIpaBIsIEMOro MUPay.

O6opynoBanue: pororpadun oXpaHIeMbIX pacTeHHI U )KUBOTHBIX KpacHol kauru Poccuiickort denepanuu,
Kpacholi kHuru permosa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOT'UA HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHU

JJMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUS K Pe3yJbTaTaM OCBOCHHS 00yUarOIIMMHCS POrPaMM CPEJHEr0 O0IIEro
00pa3oBaHus: INYHOCTHBIE, METAIIPEAMETHEIE U TIPEIMETHBIE.

B cTpykType TMUHOCTHBIX Pe3yabTaTOB OCBOCHHUS IPOrPaMMBbI 0 OMOIOTUH BBIAEIEHBI CIIENYIOIINE COCTABIISIOINE:
0CO3HaHWE 00yYAIOIIMMHCS POCCUICKOMN IPa’kAAHCKON HACHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSATEILHOCTH H CAMOOIPEACICHUIO, HAlUYUe MOmugayuu K 0Oy4eHUIO OHOJIOTUH, YeleHAnpasieHHoe
paszeumue BHYTPEHHUX yOeXKICHUH JTMYHOCTH Ha OCHOBE KITIOUEBBIX [IEHHOCTEH W UCTOPHUECKHUX TPAAUIINNA Pa3BUTHS
OMONIOTMUECKOT0 3HAHUS, 20THOBHOCHb U CHOCOOHOCHb 00YUAIOIINXCSl PYKOBOJCTBOBATHCS B CBOCH JEATENLHOCTH
LEHHOCTHO-CMBICTIOBBIMU YCTaHOBKaMH, IPUCYIIUMH CHCTEME OMOJIOrHYECKOro 00pa3oBaHusl, Haauuue
npagoCco3HAHUsL SKOJIOTUIECKON KYIBTYPbI, CHOCOOHOCMU CMA8Ums 1S U CTPOUTD KU3HEHHBIC TUIAHBI.
JIM4HOCTHBIE PE3yAbTATHl OCBOCHUS IIPOTPAMMBI 110 OHOJIOTHH JOCTHTAIOTCS B GAMHCTBE YUeOHOW U BOCIIMTATEIbHOH
JeSITeTbHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMUA POCCHICKIUMH COLMOKYIBTYPHBIMH, HCTOPHUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IICHHOCTSIMH, IIPHHSTHIMU B OOIIECTBE MTPaBUIIAMU M HOPMaMHU MOBEJCHHUS M CITIOCOOCTBYIOT
MpoIeccaM CaMOIIO3HAHUS, CAMOBOCITUTAHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEN TO3UIIUU JIUYHOCTH,
MaTpUOTU3MA U YBKEHHS K 3aKOHY U MPABOIOPAIKY, YETOBEKY TPY/Aa U CTapIIeMy ITOKOJIEHHIO, B3AUMHOTO
yBa)KeHUs1, OEPEKHOr0 OTHOIICHUS K KYJIBTYPHOMY HACIEHIO U TPAJAUIISIM MHOTOHAIIMOHAILHOT'O Hapo/1a
Poccuiickoit @enepanuu, NpUpoJie U OKpYyKarollen cpeie.

JIMuHOCTHBIE PE3yAbTaThl OCBOCHUS Y4eOHOT0 MpeaMeTa «Bbuoorusy» JomKHBI OTpakaTh TOTOBHOCTh M CHIOCOOHOCTH
00y4aroIIMXCs PyKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIIHUEH JTUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHEHTAaIINH, TO3UTUBHBIX BHYTPEHHUX yOEKICHH, COOTBETCTBYIOMINX TPAAUIIMOHHBIM [[EHHOCTSIM POCCHHCKOTO
00111eCTBa, PAaCHIMPEHNE )XU3HEHHOT'O OMBITA M OMBITA JAESITEFHOCTH B TIPOIIECCE PeaIN3allid OCHOBHBIX HAIIPAaBIICHHH
BOCTIMTATENIbHOM JIEITETFHOCTH, B TOM YHCIIE B HaCTH:

1) rpaxIaHCKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOH MO3UIINH 00yUJaOIIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCUUCKOTO
0011IecTBa;0CO3HAHNE CBOMX KOHCTUTYITUOHHBIX MTPaB U 00s13aHHOCTEH, YBaXKEHIE 3aKOHA U ITPABOIIOPSIIKA;
TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIESITETFHOCTH PY CO3MaHIH YI€OHBIX MPOEKTOB, PEIICHUH YIEOHBIX U
MO3HAaBaTEIbHBIX 33124, BHIIOTHEHUH OMOIIOTHYECKUX IKCTIEPIMEHTOB;

CIIOCOOHOCTH OMPEEISITh COOCTBEHHYIO IMTO3HIIHIO MO OTHOIICHHIO K SBICHUSIM COBPEMEHHOMW YKH3HU M OOBICHSTH €
YMEHHE YYUTHIBATh B CBOUX JECHCTBHUSIX HEOOXOIUMOCTHh KOHCTPYKTHBHOTO B3aUMOJICHCTBHSI JIIOJEH C Pa3HBIMHU
yOeXACHUAMU, KyIbTYPHBIMHU IIEHHOCTSAMH U COITUABHBIM MTOJIOXKECHIEM;

TOTOBHOCTH K COTPYAHUYECTBY B IPOIIECCE COBMECTHOTO BBHIITOIHEHHS YI€OHBIX, T03HABATENBHBIX H
HCCIIEZIOBATENBCKHX 3aJ1a4, YBAKUTEIHHOI'O OTHOIIIEHISI K MHEHHIO OMITOHEHTOB MPHU OOCYKISHHIH CIIOPHBIX BOIIPOCOB
OHMOIOTMYECKOTO COMEPIKAHUS;TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEINbHOCTH;

2) IaTpMOTHYECKOT0 BOCIIMTAHMUSI:

chOpMHUPOBAaHHOCTH POCCHHCKON TPa’KJAHCKON MISHTHYHOCTH, TATPHOTH3MA, YBaXKEHHUS K CBOEMY HapOIy, 9yBCTBA
OTBETCTBEHHOCTH Iiepel PonuHOM, ropIoCcTH 3a CBOM Kpail, cBor0 PonuHy, CBOU S3BIK U KYJIbTYPY, IPOLLIOE U
HacTos1lee MHOTOHALIMOHANBHOIO Hapoia Poccuy; IEHHOCTHOE OTHOLLIEHUE K IPUPOAHOMY HACIEAUIO U MAMATHUKAM
MIPUPOIIBL, TOCTIKEHUSM Pocciy B HayKe, HCKYCCTBE, CITOPTE, TEXHOJOTHUAX, TPYAE; CIIOCOOHOCTh OIIEHUBATh BKJIA]]
POCCHHCKHX YIEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH, TOHUMAaHUS 3HAUYEHHS OMOJIOTHH B TIO3HAHUH 3aKOHOB
MIPUPOJIBL, B KU3HH YEIIOBEKA I COBPEMEHHOT'0 00IIecTBa; i IeiHas YOSKIEHHOCTh, TOTOBHOCTD K CITY>)KEHHUIO U 3aIUTe
OtedecTBa, OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE TYXOBHBIX IIEHHOCTEW POCCUIICKOr0 Hapoja; CPOPMHUPOBAHHOCT HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO
TIOBEIEHUS; CIOCOOHOCTH OIEHUBATH CHUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIIeHNs, OPUEHTHUPYSICH HAa MOPaJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH; OCO3HAHWE JINYHOTO BKIIaJa B TOCTPOSHHUE YCTOHYNBOrO OymyIero;
OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAMUTENSM, CO3AAHUIO CEMbU HA OCHOBE OCO3HAHHOI0 MPUHATHSI LIEHHOCTEN
CEMEITHOM >KU3HU B COOTBETCTBUM C TPaIUIUsAMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIMTAHMA:

ACTETUYECKOE OTHOIIEHHNE K MHUPY, BKITFOUAs SCTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOT'0 TBOPYECTBA, CIIOPTa, TPY/Aa,
OO0IIIeCTBEHHBIX OTHOIICHUH; TOHMMaHHEe YMOITUOHATIHLHOTO BO3/IEHCTBHSI JKUBOU MTPUPOJIBI U €€ IIEHHOCTH,
FOTOBHOCTb K CAMOBBIPAXEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMJIICHUE POSIBIISITH KAUECTBAa TBOPUYECKON IMYHOCTH;
5) ¢pu3nyeckoro BocuTaHUA, (POPMUPOBAHUS KYJILTYPHI 3I0POBbSI H YMOIIHOHATILHOTO 0J1ar0MOJIyYnsI:
MOHUMAaHKE U Pean3alus 310pOBOro U 0e30macHoro oopasa *KHU3HM (310pOBOE MUTAHUE, COOTIOAEHHIE
TUTHEHUYECKUX MPABUII U HOPM, COATaHCHPOBAHHBIA PEXUM 3aHSATHN U OT/bIXA, PEryJsipHas pu3ndecKas
AKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY H
MICUXUYECKOMY 30POBbIO;TOHUMAaHNE LIEHHOCTH IpaBUJl MHANBHIYaTbHOTO M KOJJIEKTUBHOIO 0€3011acHOro
MOBEJICHUS B CUTYalMsIX, YTPOXKAIOLINX 3/I0POBBIO U KU3HU JIFOJIEH;0CO3HAHNE MTOCIECTBUN U HENPUATUS BPETHBIX
MIPUBBIYEK (YIIOTPEOIIEHUS aJIKOTOJIsl, HAPKOTHKOB, KYPEHUs);



6) TPy10BOr0 BOCIUTAHHS:TOTOBHOCTD K TPY/Y, OCO3HAHHE LICHHOCTH MacTEePCTBa, TPYAOIIO0HUE;

TOTOBHOCTH K aKTUBHOH JIESITENbHOCTH TEXHOJIOIMUECKON U COLMANbHOW HAPaBIeHHOCTH, CIOCOOHOCTh
WHULIMUPOBATD, MJIAHUPOBATH U CAMOCTOSITEIBHO BBIIOIHATE TAKYIO JeSITEIbHOCTH;

HWHTEpEC K pa3InuHbIM chepaM nmpodeccnoHaNbHON AeITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BEIOOp Oymyreit
npodecChy U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIAHBI;TOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHHIO U
camMo00pa30BaHUIO HAa MPOTSHKEHUH BCEH KU3HH;

7) 3K0JI0rM4ecKOro BOCUTAHUS:

9KOJIOTHYECKH 1eTIeco00pa3HOe OTHOIICHHE K IPUPOJIe KaK HCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;
MOBBIICHHUEC YPOBHA 3KOJIOTHYECKOU KYJIbTYPbI: HpI/IO6peT€HI/IC OIIbITA MJIAHUPOBAHUSA IMMOCTYIIKOB U OLICHKU HUX
BO3MOXKHBIX TTOCIIEICTBUH [UIsI OKPYKAIOIIEH Cpellbl; 0CO3HAHUE TTI00aIbHOTO XapakTepa dKOJIOrHYECKHX MPo0JIeM U
MyTeH WX pelIeHus;CIOCOOHOCTh UCTIONB30BaTh MPHOOpETaEMbIe ITPH N3yYEHUH OWOJIOTUY 3HAHUS M YMEHUS IPU
peuieHnumn HpO6JICM, CBA3aHHBIX C pallMOHAJIbHBIM ITPHUPOAOITOJIE30BAHUECM (CO6J'I}OI[CHI/IG IIpaBUJI MOBEACHHUA B
MPHUPOJIE, HAITPABJICHHBIX HA COXPAaHEHNE PAaBHOBECHS B DKOCHCTEMAaX, OXPaHy BUIOB, SKOCUCTEM, OHocdepbl);
AKTHBHOE HENPUATHE IECHCTBUN, IPUHOCALIUX BPEJ OKPYKAIOIIEW IPUPOJHOMN Cpee, yMEHUE IPOrHO3UPOBATh
HEOJIaronpUsATHBIC YKOJOTHUECKUE TIOCIICICTBUS PEANPUHUMAEMbIX JCHCTBUN U MPEIOTBPAIIaTh UX;

HaJINM4YUE€ pa3BUTOI'O SKOJIOTMYCCKOIO MBIIIIJICHUS, 9KOJIOTHYECKOM KYJIBTYPbI, OIIbITa JCATCIbHOCTHU 9KOJIOTHUECKOMN
HaIpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATLCA UMU B HO3HaBaTeJ'IbHOI7[, KOMMYHI/IKaTI/IBHOI\/'I u COHHaHBHOﬁ IIPaKTUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOH JIEATENbHOCTH YKOJIOTHYECKOI HaIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUS

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOMH
MPAKTHUKH, OCHOBAHHOI'O Ha JIHAJTIOre KYJIBTYp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJIHKYJIbTYPHOM
MHPE;COBEPILIEHCTBOBAHUE SI3bIKOBOM M UMTATENBCKOM KYJBTYPhI KaK CPEACTBA B3AUMOJACHCTBU I MEXKY JIIOJbMHU U
MMO3HAHMS MHUpPa;IOHUMaHKEe ClieU(DUKK OUOJIOTMH KaK HaAYKH, 0CO3HAHUS €€ posid B (DOPMHUPOBAHHH PAIlMOHAIEHOTO
HAaY4YHOI'0O MBIIUJICHHA, CO3AaHUU LEJIOCTHOI'O MMPEACTABICHUSA 00 OKpYyXaromeM MUPE KaK O SIMHCTBC NIPUPOIEI,
YeroBeKa 1 o0IIecTBa, B IO3HAHHUU MPUPOHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MPOOJIeM COXPaHEHHS TPUPOITHOTO
PaBHOBECHA, Y6e)KIIéHHOCTB B 3HAYMMOCTH OHOJIOTHH JUIA COBpeMeHHOﬁ OUBHUJIN3AIIUN . obecreyeHus HOBOTO YPOBHA
Pa3BUTHS MEIIUIMHBI, CO3/IaHUE MTEPCIIEKTUBHBIX OMOTEXHOIOTHH, CIOCOOHBIX pellaTh PECYPCHBIE TPOOIEMBI
Pa3BHUTHS YEIOBEUECTBA, IIONCKA MTyTeH BBIXOJA U3 TII00ATBHBIX YKOJIOTMYECKHX IPOOIeM 1 oOecriedeHns epexona K
YCTOHYMBOMY pa3BUTHUIO, PAIIHOHAIEHOMY HCIIOIB30BAaHHUIO IIPHPOAHBIX PECYPCOB B (HOPMHUPOBAHNIO HOBBIX
CTaHJAPTOB >KU3HH; 3aMHTEPECOBAHHOCTD B MOJyIEHUU OMOIOrMYECKUX 3HAHUH B 1I€JISIX TOBBILIEHUS 00I11eit
KyJbTYpPBI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOM 4aCTH ()YHKIMOHAIBHOW I'PAMOTHOCTH
o0y4arouxcsi, GopMUPYEMOH IpU U3yYeHUH OMOJIOTMH TOHUMAaHUE CYLHOCTH METOIOB [T03HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh I10JIydaeMble 3HAHUS JUIS aHAJIN3a U O0bSICHEHUS 51BJICHUN
OKPYXKAaIOIEero Mupa 1 MpOUCXOAAINX B HEM U3MEHEHUH, yMEHHE JieflaTh 000CHOBaHHbBIC 3aKJIIOUEHHS HA OCHOBE
Hay4HbIX (PaKTOB ¥ UMEIOLINXCS JAHHBIX C LEbI0 IOIYy4eHHs JOCTOBEPHBIX BEIBOAOB; CIIOCOOHOCTH CAMOCTOSATEIBHO
HCIIOJIB30BaTh OMOMOrMYECKUE 3HAHUS IS PeLeHHs IPOOJIEM B peabHbIX KU3HEHHBIX CUTYaLUsIX; OCO3HAHNE
LIEHHOCTH HayYHOH JESTENbHOCTH, TOTOBHOCTh OCYILECTBIISATH IPOEKTHYIO U UCCIIEJOBATENBCKYIO AEATENbHOCTD
WHAWBUAYAJIBHO U B TPYIIIE; TOTOBHOCTh M CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BAHHUIO, K
AKTUBHOMY IOJTyY€HHIO HOBBIX 3HAHUH 110 OMOJIOTUHN B COOTBETCTBHH C KU3HEHHBIMHU IIOTPEOHOCTAMHU.
METAINIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS y4eOHOro npenmera «bruoaorusy BKIIOYAIOT: 3HAYUMBIE VIS
(hopMupOBaHUS MEPOBO33PEHUS O0YIAFOIINXCSI MEXK U CIIUTUTMHAPHBIE (MEXKITPEIMETHBIE) O0IIeHayYHbIE TTOHATHS,
OTpakaroIfe [eJIOCTHOCTh HayYHOW KapTHHBI MUPA U ClIeU(HUKY METOZ0B IO3HAHUS, UCIIOIb3yEMBIX B
€CTECTBEHHBIX HayKax (BELECTBO, YHEPTUsl, SIBJICHUE, IPOLIECC, CUCTEMA, HAYYHbIH (aKT, IPUHIINII, THIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, CCIE0BaHUE, HAOII0AEHIE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE); YHUBEPCATIbHBIC
ydeOHbIe TeHCTBHS (T03HABATENFHBIE, KOMMYHHKATHBHBIE, PETYIATUBHEIE), 0OecreunBaromye GopMHpPOBAHIE
(hyHKIIMOHATBHON TPaMOTHOCTH W COITUATBHON KOMIIETEHIINN 00YYarOIINXCSI; CIIOCOOHOCTh 00YYarOIINXCS
HCIOJIB30BaTh OCBOCHHBIE MEXINCIUITIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCaJIbHbIE yueOHbIe NeficTBUS
B [TO3HABATEIbHON U COLIMAJIbHOM NIPAKTHKE.

B pesynbprare n3yduenust Onoioruu Ha ypoBHE CpeqHero ooduiero o0pasoBanus y odyqaromierocsi OyayT
copMupoBaHbI IO3HABATENbHBIE YHUBEPCAIbHBIC yueOHBIE 1€ CTBUS, KOMMYHHKATHBHBIE YHUBEPCAJIbHbIE yueOHbIE
JEUCTBHSI, PErYJIATUBHBIC YHUBEPCAIbHBIEC YU€OHbIE IEHCTBUS, COBMECTHAS IESITENbHOCTb.

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOSHHSI IPOrPaMMBbl CpETHET0 00IIero oopa3oBaHus IOIKHBI OTPAXkAaTh!
OBialeHue YHUBePCAJbHBIMU Y4eOHbIMH MO3HABATEJIbLHBIMH ICHCTBUSIMU:

1) 6a30Bble JIOTHYECKHE el CTBUS:

CaMOCTOATENIEHO (HOPMYIINPOBAThH U aKTYaJIM3UPOBATh IPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

HCIIOJIB30BATh TP OCBOCHUH 3HAHUH NPUEMBI JIOTHYECKOT0 MBILIIEHN (aHaJIM3a, CHHTE3a, CPaBHEHUS,
KJaccuukauy, 0000mIeH s ), pACKPbIBATH CMBICT OMOTOrMYEeCKUX MOHATHH (BBLACIATH UX XapaKTepHbIE IPU3HAKH,
yCTaHaBIIMBATD CBSI3U C JPYTHMMHU HOHITHSAMH ); ONPEAEIATh e AesITeNbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUH UX
JOCTHXEHUS, COOTHOCHUTD Pe3yJIbTaThl AEITEILHOCTH C MIOCTABJICHHBIMH LIEJISIMHU;



WCIIONb30BaTh OMOJIOTHYECKUE MIOHSATHS ISl OOBSICHEHUS (PaKTOB U SBJICHUHN JKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHYKTUBHEIC, ICTyKTUBHBIC, 10 aHAJIOTUH ), BBISIBJISTH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX, (POPMYIUPOBATEH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATh CXEMHO-MOJICIIBHBIE CPENICTBA JIJIS TIPEICTABICHUS CYIISCTBCHHBIX CBS3EH U OTHOIICHUH B U3y4aeMbIX
OHMOJIOrMYECKIX 00BEKTAX, a TAKIKE MPOTUBOPEUUI PA3HOTO POJIa, BBISIBJICHHBIX B Pa3IHYHBIX WH(OPMAIIMOHHBIX
WCTOYHMKAX;pa3pabaThiBaTh TUIAH PEIICHUS TPOOJIEMBI C YIETOM aHaIM3a MMEIOIIMXCS MaTePHAIBHBIX U
HEMaTEePUAIBHBIX PECYPCOB;BHOCUTh KOPPEKTUBHI B ICATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB IEIISIM,
OLCHMBATh PUCKHU HOCHCI{CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHHUPOBATH U BBIIOIHATE paboTy B YCIOBUSIX PEATBHOT0, BUPTYAILHOTO U KOMOMHUPOBAHHOI'O
B3aHMOﬂeﬁCTBHﬂ; Pa3BHUBATh KPCATHBHOC MBIINIJICHUEC IIPU PCHICHUHN )KU3HCHHBIX HpO6HCM.

2) 6a30BbIe HCCJIEI0BaTeIbCKHE AelCTBUS:

BJIaJ€Th HaBbIKaMU y‘le6HO-HCCJIeILOBaTeHLCKOI7] u HpOCKTHOﬁ ACATCIIbHOCTH, HABBIKAMU Pa3pCHICHUA HpO6HeM,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY TIOMCKY METOJIOB PEIICHUS TPAKTUYECKHUX 3a]1a4, IPUMEHECHUIO
Pa3IMYHBIX METOJOB ITO3HAHU,

HCIIOJIB30BAaTh PAa3JIMUHBIC BU/AbI ACATCIBHOCTU 110 IMTOJTYYECHUIO HOBOT'O 3HAHUS, €0 UHTCPIIPETALUH,
HpeO6pa30BaHI/IIO " IIPUMCHCHHUIO B y‘Ie6HBIX CHUTyaluAax, B TOM YUCJIC IIPU CO3AaHUN y‘Ie6HBIX 1 COLIMaJIbHBIX
MPOEKTOB;(hOPMHUPOBATH HAYUHBIM THUI MBIILJICHUS, BJIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMH TOHATHSIMH U
METOJIaMH;CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHOMN JACATEIBHOCTU U KU3HEHHBIX
CUTYyallUAX ;BbIABIATH IPUINHHO-CICACTBCHHBIC CBA3HU U aKTYyaJIM3UPOBATh 3a/1a1y, BEIIBUTATh T'MIIOTE3Y eé peucHus,
HaxXOJIUTbh apTyMEHTHI [l I0Ka3aTeNbCTBA CBOMX YTBEPKIECHUH, 3a/1aBaTh [TaPAMETPBl U KPUTEPUU PELLIECHMUS;
AHAJIN3HUPOBATH IMOJIYUYCHHBIC B XOAC PCIICHUSA 3ala4 pE3YyIbTaTbl, KDUTHYCCKU OLICHMBATh UX JOCTOBECPHOCTD,
IIPOrHO3UPOBATH USMEHCHUE B HOBBIX YCJIOBUAX ;IaBaTh OLICHKY HOBBIM CUTYyallUAM, OLICHUBATH HpI/IO6pe’féHHBII>'I
OIIBIT;0CYIIECTBIIATH IeJICHAIIPABICHHBIN ITOMCK MTEPEHOCca CPEACTB U CITOCOOO0B JICHCTBHS B TTPOQECCHOHAIBHYIO
Cpeay.yMETh NIEPEHOCUTH 3HAHUA B IMTO3HABATCIIbHYIO U ITPAKTHYCCKYHO obnactu KHU3HCOACATCIBHOCTH,

YMETb UHTETPUPOBATH 3HAHUSA U3 PA3HBIX IPEAMCETHBIX O6_HaCTeI71;BBI)IBPII'aTL HOBBIC UACH, IIp€AJIaraTb OPUTHMHAJIbHBIC
moaxXoAbl U PEUICHHA, CTABUTH HpO6J’IeMBI " 3a/1a4u, JOIYCKaroIn e aJIbTEPHATUBHBIC PECHICHUA

3) padora ¢ undopmanmeii:

OPHEHTHPOBATKLCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAIMH (TEKCTe y4eOHOTr0 TOCOOHs, HAYIHO-TTOMYJIISIPHON
JUTEepaType, OMOIOTHYECKHUX CIOBapsX M CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHEeTe),
aHAM3UPOBATh HH(OPMAIIUIO Pa3IHYHBIX BUJIOB U ()OPM MPEICTABIICHHS, KPUTHIECKH OLICHUBATH €€ JIOCTOBEPHOCTh
1 HEMPOTHBOPEUYHUBOCTh;(POPMYIUPOBATE 3alTPOCHI H IPHMEHSTH Pa3InIHbIC METOIBI TP IIOKCKE U 0TOOpE
Ouoornyeckor nHGopMaIiuK, HEOOXOIUMOMN IS BBIMOJHEHUS YISOHBIX 3a/ad;

MpHOOPETATh OMBIT UCIIONH30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOIIOTHI, COBEPIICHCTBOBATh KYJIBTYPY
AKTHBHOT'O UCIIONIb30BAHUS PA3TIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENBHO BHIOMPATh ONTUMABHYIO (OpPMY IpeACcTaBIeHHs OMOIOTHYeCKOi HH(popManuu (CXeMbl, TpaduKw,
JIMAarpaMMBbl, TAOJIHIbI, PUCYHKH U JAPYTOE);UCIIONB30BATh HAYYHBIN A3bIK B KAYSCTBE CPEACTBA MPH padoTe C
Ononornueckoi HHGOpMaIneii: MPUMEHITh XUMHUECKHe, PU3NUECKUE H MATEMaTHYECKU e 3HAKH W CHMBOJTBL,
(hopmysl, a00peBHaTypy, HOMEHKIIATYPY, HCIIOIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CHMBOIMYECKUE CPEICTBA
HATJISTHOCTH;BIIaICTh HABBIKAMH PACIIO3HABAHUS M 3alIUTHI HHPOpMAIWH, HHHOPMAIIMOHHON 0e30MacHOCTH
JUYHOCTH.

ORiiajeHHe YHUBEPCAJbHBIMIA KOMMYHUKATHBHBIMU I CTBHSIMH:

1) oOureHune:oCyIecTBIATh KOMMYHHUKAIIMU BO BCeX cepax jKU3HU, aKTHBHO yIaCTBOBAThH B JUAJIOTE WITH TUCKYCCHU
O CYIIECTBY 00CYKIaeMOl TeMbl (YMEHHE 33]1aBaTh BOIPOCHI, BEICKA3bIBATh CYXKJICHUS OTHOCHTEIBHO BBIMOIHEHUS
MpeAIaraeMoit 3a1auu, YYUThIBATh HHTEPECHl M COTIACOBAHHOCTD MO3HMIUI IPYTUX YIACTHUKOB JAUATIOTa HITH
JIMCKYCCHH );paciio3HaBaTh HeBEepOATbHBIC CPEICTBA OOIICHYSI, TOHUMAThL 3HAUCHUE COIMATBHBIX 3HAKOB,
MPEANOCHUTOK BOSHUKHOBEHHSI KOHQIUKTHBIX CUTYAIlUi, YMETh CMSITYaTh KOH(QIUKTHI U BECTH MEPErOBOPHI;

BIIQJICTh PA3MUYHBIMHU CITOCOOAMHU OOIICHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPCHUS IPYTUX JIOJICH, TPOSBIISTH
YBXKUTEIbHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOH (hopMe GOpMyTHpPOBATH CBOU BO3PAKEHIS,

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOKO TOYKY 3PCHUS C UCTONTb30BAHUEM A3BIKOBBIX CPEJICTB.

2) cOBMECTHAasI AesITEIbHOCTh:IIOHMMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHHON M HHIWBUIYaTbHON PadOThI
MPH PEIICHUH OMOIOTMYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUSI IPYIOBBIX (HOpM
B3aMMOJICUCTBHS IPH PEIICHUH yueOHOMN 3a1a4K;BbIONPATh TEMATHKY M METOJIbl COBMECTHBIX JICUCTBUMA C YUETOM
O0IIUX HHTEPECOB U BOZMOXKHOCTEH KAXK/OT0 WieHa KOJJICKTHBA;TPUHUMATS [IeJI COBMECTHOM JIeATEIIBHOCTH,
OPTaHHU30BBIBATh U KOOPJIUHUPOBATH ACHCTBUS 110 €€ JOCTHKEHUIO: COCTABIISTH IIJIaH JEUCTBUH, paCIPENeisTh POIH C
y4ETOM MHEHHH Y9aCTHHKOB, 00CYKIAaTh PE3YyIbTaThl COBMECTHOM pa0OTHI;0IIEHUBATh KAYECTBO CBOErO BKJIaIa U
Ka)KJIOr0 yYaCTHHKA KOMaH/IbI B OOIIUI pe3yabTaT 1Mo pa3pad0TaHHBIM KPUTEPUAM;IIpeUIaraTh HOBBIE TPOEKTHI,
OLIEHUBATh UJICH C IMO3UIMH HOBU3HBI, OPUTUHAIBHOCTH, PAKTUIECKON 3HAUNMOCTH;0CYIIECTBIISITh TO3UTHBHOE
CTpaTErn4ecKoe MOBEJICHUE B PA3IMYHBIX CUTYAIUSX, TIPOSBIISITH TBOPYECTBO M BOOOpaXKEHUE, OBITh HHUIIMATHBHBIM.
OByaieHN e YHUBEPCAJBHBIMH PETyJSTHBHBIMH JICHCTBUSIMH:



1) camoopraHm3anms: uCIOIb30BaTh OMOIOTHYECKUE 3HAHUS TS BBISBIICHUS TIPOOJIEM U MX PELICHHS B )KU3HEHHBIX
U y4eOHBIX CHUTYallUsIX;BEIOMPATh HA OCHOBE OMOJIOTHYECKIX 3HAHHH 1IeEBbIE U CMBICTIOBBIC YCTAHOBKH B CBOMX
JEUCTBHSIX M MOCTYIKaX MO OTHOIICHHIO K KUBOW MPUPOJE, CBOEMY 3[I0POBBIO M 3/I0POBBIO OKPYIKAIOIIHX;
CaMOCTOSATEIFHO OCYILECTBIIATH MO3HABATEIBHYIO JISITENBHOCTD, BBISBIISTH IPOOJIEMBI, CTABUTH U (POPMYITHPOBATH
cOOCTBEHHBIE 3a]aui B 00pa30BaTENbHON AEATENFHOCTH U )KU3HEHHBIX CUTYALMIX;

CaMOCTOSATEIFHO COCTABIIATH MJIaH PELICHHsI TPOOTIEMBI ¢ YIETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MIPEANIOYTEHUI;1aBaTh OLIEHKY HOBBIM CHTYallHsIM;PACIIMPATh PAMKH yu4eOHOTO mpenMera Ha
OCHOBE JINYHBIX MPETIOYTEHHIA; IeTIaTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3
pelleHre; 0l eHUBATh IPHOOPETEHHBIH OMBIT;CIIOCOOCTBOBATh (HOPMHUPOBAHUIO U TPOSIBIICHUIO IIUPOKON 3PYAULINH B
pa3HBIX 00JIACTSIX 3HAHWH, TOCTOSHHO MOBBIIIATE CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAaMOKOHTPOJIb:

AaBaThb OUCHKY HOBBIM CUTYyallUsIM, BHOCUTH KOPPCKTUBEI B ACATCIIbHOCTh, OLICHUBATL COOTBETCTBHUEC PE3YJILTATOB
LeNSIM; BIIaJIeTh HaBBIKaMH MTO3HABATEIbHON peiIeKCHU KaK OCO3HAHUS COBEPIAEMBIX NCHCTBUN M MBICTUTETBHBIX
MPOIIECCOB, UX Pe3yIbTaTOB U OCHOBAHMM, UCIIONB30BaTh MPUEMBI peIIeKCHH ISl OLEHKH CUTYalllH, BEIOOpa
BEPHOTI'0 PELICHUSA;YMETh OLIEHUBATL PUCKU U CBOEBPEMEHHO IIPUHUMATE PEIIEHUS 10 UX CHIDKEHUIO;

IIPUHUMATb MOTHBBI M apT'YMEHTBI IPYTUX IIPH aHAIIN3€ PE3YIbTATOB AE€ATENLHOCTH,

3) npuHsATHE Ce0s U APYTUX: IPUHUMATH CeOsl, TOHUMAs CBOM HEJOCTATKH U JIOCTOMHCTBA;IPUHUMATh MOTHBBI 1
APTYMEHTHI APYTrUuX IMPU aHAJIN3C PE3YJIbTATOB ACATCIIbHOCTU  IIPU3HABATH CBOE IIpaBo 1 IMpaBO APYTrUX Ha
OIIMOKM;pa3BUBATh CITIOCOOHOCTH MMOHUMATh MHUP C TIO3UIUH JPYTOro YeoBeKa.

NPEJIMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3yapTaThl OCBOSHHS colepKaHus yueOHoro npenMera «bruomorus» Ha yriryOa€HHOM ypOBHE
OpPHEHTHPOBaHKI Ha obecriedeHre MpoQuILHOro ooyueHus ooydaromuxcst ononoruu. OHU BKITIOYAIOT:
cnennduyueckue s OMOIOTHH HAyYHBIE 3HAHUS, YMEHHS U CIIOCOOBI JEWCTBUN TTO OCBOSHHIO, HHTEPIIPETALINN U
HpeO6pa30BaHI/IIO 3HaHPII>’I, BUJBI ACATCIBHOCTHU I10 IMMOJTYUYCHUIO HOBBIX 3HAaHU U U UX IMPUMEHECHHNIO B Pa3JIMYHBIX
y‘Ie6HBIX, a TaK)K€ B PCAJIbHBIX )KU3HCHHBIX CUTyalluAX. HpeZIMeTHBIe PE3YIBTATBI NPEACTABIJICHBI 110 I'OaM
A3YyYEHHUSI.

[IpenmerHbie pe3yapTaThl OCBOEHHS yueOHOoro peamera «buosnorus» B 10 Kiacce NOKHBI OTPaXaTh:
c(OPMHUPOBAHHOCT 3HAHHUN O MECTE U POJIM OUOJIIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (DOPMHPOBAHUH
€CTeCTBEHHO-HAyYHON KapTHHBI MHpPa, B TO3HAHUN 3aKOHOB MPHUPOJIBI U PEICHUH MTPOOIEM palliOHATIHHOTO
MIPUPOJIOTIONB30BAaHNUSA, O BKIIAJE POCCUACKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;BIaICHIE CHCTEMOM
OMOIOrMYECKIX 3HAHUH, KOTOpasi BKIIOYAET: OCHOBOIOJIAraloIne ONOIOTHIEeCKHE TEPMUHBI U TIOHATHS (KU3HB,
KJIeTKa, OpTaHN3M, METab0JIM3M, TOMEOCTa3, CAaMOPETYJISINs, CAMOBOCIIPOM3BEICHNE, HACIEICTBEHHOCTH,
W3MEHYHUBOCTD, POCT M pa3BUTHE), OMoIornyuecKkue Teopun (kinerounas teopus T. [1IBanna, M. lInetinena,

P. BupxoBa, xpoMmocoMHast Teopust HacaeacTBeHHocTr 1. Moprana), yaenns (H. 1. BaBunosa — o meHTpax
MHOT000pa3ns U MPOUCXOXKACHUS KyIbTYPHBIX PACTEHHIA), 3aKOHBI (€AMHOO0pa3Hsl IOTOMKOB TIEPBOTO ITOKOJICHHS,
pacIIeruIeH s, YUCTOTH TaMeT, He3aBUCHMOT0 HaclenoBaHus . MeHens1, rOMOJOTHYeCKIX PsIoB B
HaclieACTBeHHON n3MeHunBocTH H. . BaBuioa), MpUHITUIIET (KOMIUIEMEHTAPHOCTH );BIIaJICHUE OCHOBHBIMH
METOJaMH Hay9IHOTO MTO3HAHUS, UCTIOIB3YyEMBIX B OMOIOTHYECKUX UCCIEIOBAHUSIX KIUBBIX OOBEKTOB (OIHCaHNE,
M3MepeHne, HabIoaeHne, SKCIIEPUMEHT);YMEHHE BBIICISATh CYIIeCTBEHHBIE TIPU3HAKH: BUPYCOB, KJIETOK ITPOKAPHOT H
9yKapuOT, OJHOKIETOYHBIX MMHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTepuii, TpHOOB, paCTeHUH, JKUBOTHBIX U
Yell0BeKa, CTPOSHIS OPTaHOB U CHCTEM OPTaHOB PACTCHHM, JKHUBOTHBIX, YEIIOBEKA, MPOIIECCOB KU3HENEATEFHOCTH,
MIPOTEKAIOIINX B OPTaHU3MaX PaCTEHUH, JKUBOTHBIX M YeNTOBEKa, OMOIOTMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB
(Merabomm3M), MpeBpaIIeHus JHEPTUH, OPOKEHHUS, aBTOTPOGHOTO U TETEPOTPO(HOro THITOB MTUTaHUS, (OTOCHHTE3A U
XeMOCHHTEe3a, MUT03a, Meii03a, TaMeToreHe3a, IMOpHUOrenesa, MoCTAMOPHOHATIFHOTO Pa3BUTHSI, Pa3MHOKEHUS,
WHIVBUIYaIEHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBHUS T€HOB, TETEPO3HCca, UCKYCCTBEHHOT'O 0TOOPA;
YMEHHE yCTaHABIMBAThH B3aMMOCBSI3H MEXKITy OPTaHOMIAMH KIIETKH U UX (PYHKIMSIMH, CTPOCHUEM KJIETOK Pa3HBIX
TKaHel 1 UX (QYHKIUAMHI, MEXIY OpraHaMH U CHCTEMaMHU OPTaHOB Y PACTEHUM, )KUBOTHBIX U YEJIOBEKa U UX
(HYHKIMSAME, MEX]Ty CHICTEMaMH OPTaHOB M UX (PYHKIUSMH, MEXTY dTallaMi OOMeHa BEIleCTB, dTallaMy KJIETOYHOTO
[MKJIA ¥ )KU3HEHHBIX [TUKJIOB OPraHU3MOB, dTallaMy YMOPHOHAIIEHOTO Pa3BUTHS, TEHOTUIIOM M (PEHOTHIIOM,
(heHOTHTIOM U (haKTOpaMH CpeJlbl OOUTAHUS;YMEHUE BBISBISATH OTIIMYUTEIbHBIE IPU3HAKA KUBBIX CUCTEM, B TOM
YHCIie PACTEHHM, )KUBOTHBIX U YEIOBEKAa;YMEHHE UCTIOIh30BATh COOTBETCTBYIOIINE APTyMEHTHI, OMOIIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIHKY ISl JOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKHUX TPYIIIL;

YMEHHE pemaTh ONoIorndecKre 3aauu, BBISABISTh IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXIY UCCIIETYEMBIMU
OMONIOrMYECKUMH TPOLIECCAMH U SBJICHUSIMH, J€NaTh BHIBOABI M IPOTHO3bI HA OCHOBAHUH MOJTYYEHHBIX PE3yJIbTaTOB;
yMEHHE BBIIOIHATH 1a00paTOPHBIE U IpaKkTHYECKUe paboThl, COONII0OAATh paBuiia IPH padoTe ¢ Y4eOHBIM U
nabopaTopHBIM 000pPYyI0BaHUEM;YMEHUE BBIIBUTaTh TUTIOTE3bI, IPOBEPSTH UX SKCIEPUMEHTAIBLHBIMH CPEACTBAMH,
(hopMynupysl LeNb UCCIeN0BaHuUs, AaHAIM3UPOBATH NIOIyUEHHBIE PE3YJIbTAThl U J€T1aTh BBIBOJIBI;

yMEHHE y4acTBOBATh B y4eOHO-HUCCIIEAOBATENbCKOI paboTe o OMOJIOruu, 3KOJIOTHMH U MEAULIMHE, TPOBOAUMON Ha
0a3e IWKOIBHBIX HAYYHBIX OOLIECTB, U MyOJUYHO MPEACTABIATE MOMyYEHHBIC PE3yIbTaThl HA YUEHUYECKUX
KOH(epeHIUIX; YMEHUE OLIEHUBATD STUYECKUE aCIIEKThl COBPEMEHHBIX HCCIIEIOBaHNH B 001acTH OMOJIOTHH U



MeINIMHBI (KJIOHHPOBaHHUE, HICKYCCTBEHHOE OIJIOAOTBOPEHHUE, HANIPaBICHHOE N3MEHEHNE I'eHOMa U CO3/IaHue
TPaHCTEHHBIX OPTaHU3MOB);YMEHUE OCYIIECTBISITh OCO3HAHHBIN BBIOOp OyayIiei mpodeccnoHanbHON AeSITENbHOCTH
B 00J1acTH OMOJIOTHH, MEULIMHBI, OHOTEXHOJIOTUH, BETEPHHAPHH, CEIBCKOTO X03IHCTBA, MUILEBOI MPOMBIIIIICHHOCTH,
yriTyOnsTh IO3HABATENbHBIM HHTEPEC, HANIPABJICHHBIN HAa OCO3HAHHBII BEIOOP COOTBETCTBYIOIIEH podeccuu U
MPOIOIHKEHHE OMOTOTHYECKOro 00pa30BaHus B OpraHU3alUsaX CpenHero npodecCHoHalIbHOTO U BBICIIETO
00pa3oBaHUsI.

[IpeamerHble pe3ynbTaTsl OcBOoeHHsI yueOHoro npeameta «buonorus» B 11 kiacce TOMKHBI OTpaKaTh:
c(OpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHHH
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B IO3HAHUH 3aKOHOB MPHUPOABI M PEHICHUHN SKOJIOTMYECKIX
mpoOieM YenoBeuecTBa, a TAKXKE B PEIICHUH BOIIPOCOB PAIlIOHAIBHOTO MPUPOAOIIOIB30BaHMS, ¥ B (POPMHUPOBAHUH
LEHHOCTHOT'O OTHOIICHHS K MTPUPOJE, OOIIECTBY, YEIOBEKY, O BKIIAJC POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OHOIOTOB
B pa3BUTHE OMOJIOTHH;YMEHUE BIIaICTh CUCTEMON OMOJIOrMYECKUX 3HAHUH, KOTOpas BKJIIOYAET ONpeIeIeH s 1
MMOHMMAaHUE CYIIHOCTHA OCHOBOITOJIATAIOIIMX OMOJIOTMYECKUX TSPMUHOB M MOHATHI (BU, 9KOCUCTeMa, Orochepa),
Oouonoruueckue Teopun (IBononronnas Teopus Y. JlappuHa, cHHTETHYECKAsT TEOPHS DBOJIIONUH ), YIeHUS (A.

H. CeBepuioBa — 0 myTsx u HanpaBieHUsIX dBomtonmd, B.W. BepHanckoro — o 6uocdepe), 3aKoHbI (TeHETHYECKOTO
paBHoBecust Jlx. Xapau u B. BaiinGepra, 3apoapimeBoro cxozacrsa K. M. bapa), npasuna (Muaumyma tO. JInOuxa,
9KOJIOTMYECKON TUPAaMUIBI SHEPTUH ), TUIIOTe3b! (runore3a «mupa PHK» V. I'unbepra);

yMEHHE BJIaJIeTh OCHOBHBIMU METOJ]AMH HAYYHOI'O TIO3HAHMUSI, HCIIOIb3yEMbIMHI B OMOJIOTHYECKHX MCCIIEJOBAHMUIX
KHUBBIX O0BEKTOB U 3KOCHCTEM (OITUCAaHUE, U3MEpPEHNE, HAOMI0AeHHE, IKCIIEPUMEHT), CIIOCOOAMU BBISIBICHHS U
OIIEHKH aHTPOIIOTEeHHBIX U3MEHEHNUH B IPUPOJIC; YMEHHUE BIJIENSATh CYIECTBEHHBIE IPU3HAKN: BUJIOB, OMOTEOIIEH030B,
9KOCUCTEM | Orocdepbl, CTaOMIH3UPYIOIIETo, TBHKYIIET0 U pa3phIBAIOIIETO ECTECTBEHHOTO 0TOO0pa,
AIJIONATPHYECKOTO U CHMITATPUIECKOT0 BHI000pa30BaHUs, BIMSHUS JIBHKYIIUX CHII SBOJIOIMH Ha TeHO(OHT
TIOITYJISIIIAN, TIPHUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpelie OOUTaHHS, YepEIOBaHHS HATIPABICHUN 3BOIIOIIH,
KpPYrOBOPOTA BEIIECTB M ITOTOKA YHEPTUU B SKOCUCTEMAX;yMEHHE YCTAHABIMBATH B3aUMOCBSI3H MEXKy TIPOIIECCaMHU
SBOJIIOIHH, JIBHKYIIUMH CHUIIAMH aHTPOIIOT€HEe3a, KOMIIOHEHTAMH Pa3JIMYHBIX YKOCUCTEM H MPUCTIOCOOIEHUSMU K
HUM OPTaHW3MOB;YMEHHE BBISIBIISATH OTIMYUTENbHBIC TIPU3HAKH KUBBIX CHCTEM, TIPUCIIOCO0I EHHOCTD BUJIOB K Cpelie
00MTaHMS,a0HOTHIECKUX U OMOTHYECKUX KOMIIOHEHTOB 9KOCHUCTEM, B3aMMOCBS3EH OPraHu3MOB B COOOIIIECTBAX,
AHTPOIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE UCIIO0Ib30BaTh COOTBETCTBYIOIINE API'YMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY VIS
JI0Ka3aTeIbCTBA POACTBA OPIaHU3MOB PAa3HBIX CUCTEMAaTHUECKUX TPYIII, B3aUMOCBSI3U OpraHU3MOB U CPEbI
o0UTaHUs, €IMHCTBA YEIO0BEUECKUX pac, HEOOXOANMOCTH COXPaHEHHUsI MHOI000Opa3usi BUJIOB U 9KOCHUCTEM Kak
YCIIOBHUS COCYIIECTBOBAHUS IIPUPOABI U YEIOBEUECTBA;

yYMEHHE peraTh OMOJOrMYecKUe 3aauu, BEISBISTh IPUUYNHHO-CIIEACTBEHHBIE CBSI3H MEXY HCCIIeLyEMBIMU
OHMOIOrMUECKUMH IIPOLIECCAMH U ABJICHUSIMH, A€NaTh BHIBOABI M IPOTHO3bI HA OCHOBAHHH IOJIyYEHHBIX Pe3ybTaTOB;
YMEHHE BBITIONHATH Ta00paTOPHBIE U ITPAKTHYECKHE paObOTHI, COOI0ATh MpaBmiIa pu paboTe ¢ yIeOHBIM 1
11abopaToOpHBIM 000pPYyIOBAHUEM;YMEHUE BBIABUTATh TUIIOTE3bI, IPOBEPSITh UX 3KCIIEPUMEHTAIBHBIMU CPEICTBAMH,
(dbopMynupysl LeNb UCCIe0BaHNUs, AaHAIM3UPOBATh IIOJIyYCHHBIE PE3YIbTAThI U AENATh BHIBOBI;

YMEHHUE y4acTBOBaTh B y4eOHO-HCCIIEN0BATENbCKOM paboTe 0 OMOIOrUH, 3KOJIIOTHH U MEAULIMHE, TPOBOAUMON Ha
0a3e IWKOIbHBIX HAyIHBIX OOLIECTB, M MyOJNYHO NIPEACTABIIATD IOIYyYEHHbIE PE3YJIbTAThl HA YIEHUUECKUX
KOH(epeHIUIX; yMEHIE OLIEHUBATh TUIIOTE3bI M TEOPUH O IPOUCXOXKACHUH KU3HH, YESIOBEKA U YEJIOBEUECKUX pac, O
MIPUYXHAX, TIOCIECTBHIX U CIIOCO0aX MPEAOTBPAIeH s TI100aTbHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHEIN BHIOOP OymyIel mpodecCHOoHATHHOMN A TENFHOCTH B 001aCTH OHOJIOTHH,
9KOJIOTHH, IPHPOJONONb30BAHUS, MEIULMHBI, ONOTEXHOJIOTHH, IICUXOJIOTHH, BETEPUHAPUH, CEITBCKOTO X035 CTBA,
MUIIEBON MPOMBILIIEHHOCTH, YIIIyOISTh O3HABATEIbHBIN HHTEPEC, HAIIPABICHHBIH Ha OCO3HAHHBIM BBIOOD
COOTBETCTBYIOILEH MpodecCu U NPOAOIKEHHE OMOIOrMYecKOro 00pa3oBaHus B OPraHU3aLUsIX CPEIHEro
poheCCHOHATBHOTO M BBICIIEr0 00pa30BaHUs.

TEMATHYECKOE IINTAHUPOBAHUE

Ne n/n1 ||HammeHOBaHue pa3ienoB U TeM KonnuecTBo yacoB OnexkTpoHHbIE (IU(POBEIE)
pOrpaMMBI Boero Korrponbisre ||[Ipaxiriee o0pa3oBaTenbHbIE PECYPCHI
paboThHI KHe paboThI
1 buonorns kak Hayka 1 POIL, I'noGain nabd
‘2 H)KI/IBLIe CHUCTEMBI M UX U3y4YEHUE HZ ” H HPSU_[, I'mo6an nad ‘
‘3 HBI/IOJ‘IOFI/IH KJICTKH HZ ” HO.S HPSU_[, I'mo6an nad ‘
‘4 HXI/IMI/I‘IGCKaH OpraHu3alus KIETKU HlO ”1 Hl HPSU_[, I'mo6ai a6 ‘
|

‘5 HCTpOCHI/Ie 1 QYHKUIUH KIETKA H8 ”1 HZ HPSU_[, I'moban nad




6 OOMEH BeIIEeCTB U MPEBPAILCHHE 9 1 1 PO, I'moban nabd
SHEPTUU B KIIETKE
7 Hacnencteennas nndopmanus u 9 1 0.5 POLL, I'moban 1ab
peanu3anus €€ B KJIETKE
‘8 H)KI/BHeHHLIﬁ LUK KJIETKU H6 ”1 Hl HPBH_[, I'mo6ai nad ‘
‘9 HCTpOCHI/Ie 1 (PYHKITUH OPTraHU3MOB Hl? ”1 H1.5 HPSH_L I'moGan nad ‘
‘10 HPEBMHO)KGHI/IG Y pa3BUTHE OPTaHU3MOB H8 ”1 H1.5 HPSH_L I'moGan na6d ‘
‘11 H33KOHOMepHOCTI/I HACJICJCTBEHHOCTH HlO ”1 Hl HPSH_L I'moGan nad ‘
12 ['enervka — Hayka 0 HACTIEACTBEHHOCTH ||2 0 0.5 POIL, I'moban nabd
1 U3MEHYUBOCTH OPTaHU3MOB
‘13 H3aKOHOMepHOCTI/I M3MEHYHUBOCTH H6 ”1 Hl HPSIH, I'mo6an 1a6 ‘
‘14 HFeHeTHKa YeoBeKa H3 ” H0.5 HPSIH, I'moGan na6d ‘
‘15 HCeneKumI OpraHU3MOB H4 ”1 Hl HPSIH , I'mobai 1ad ‘
16 BuorexHoIOrusA ¥ CUHTETHYECKAS 4 POII , 'nobain 1ad
ouonorus
‘17 HPe3epBHoe BpeMs HZ ” H HPQHJ , [moGan nad ‘
8 | 2 I I [PD1LI, Tno6an na6 |
19 | [£ [ [ IPOLIT, ToGan na6 |
2 0 | | | |
a ] — |
OBLIEE KOJIMYECTBO YACOB I10 107 10 13
[NPOI'PAMME
11 KJIACC
KonugecTBo yacos
Ne HamnmenoBanue pa3ziesioB 1 TeM OnekrpoHHble (1(POBbIE)
/n MPOrpamMMBbl Bcero Konrpomehbie | IIpakririeckue o0pa3oBaTebHbIC PECypChl
paboThr paboThl
1 3apokaeHune 1 Pa3BUTHE DBOMIOUHOHHBIX 4 1 POIII o6a 146
OpeICTABNIECHH B OHOTIOr UK
2 MHUKpOIBOIOLHS U €€ pe3yNIbTaThl 14 1 2 P31, I'noban a6
3 MakpodBOIIOLHS U €€ pe3yIbTaThl 6 P31, I'noban nad
4 TporcxoXK/IeHHE U PA3BUTHE KU3HH Ha 15 1 15 POIII
3emie
5 [IpoucxoxaeHue yenoBeka — anrpornorenes | 10 1 1 POII, I'moGan nab
DKOJIOTrUsl — HAyKa O B3aHMOOTHOILIEHHUSIX
6 OpPTraHU3MOB U HAJJOPTaHU3MEHHBIX CHCTEM 3 0.5 POIII
C OKpYXKarolllel cpeno
7 Opranusmbl U cpea OOHUTaHHs 9 1 15 POIII, I'no6an nab
8 DKOoJOrust BUIOB M MOMYJISIUA 9 1 0.5 POIII, I'moban mab
9 DKOJIOTHS COOOIIECTB. DKOIOTMUECKHE 12 1 05 POII
CHCTEMBI
10 Bbuochepa — riobanibHas 3KocucTeMa 6 1 POIII
11 YenoBek 1 OKpyxKaromiasl cpeia 6 1 POIII
12 Pe3epBHOE Bpemst 8 1 POIII
OBIIEE KOJIMYECTBO YACOB I1O
[MPOT'PAMME 102 10 75




Kanennapno- TeMaTu4eckoe miannposanue 10 knace

n/n Tema ypoka KosmmdecTBo yacos Hara DJIeKTpOHHBIE U} pPOBLIE
Beero |[Konrponbasre [[Ipaxriec|| H3Y41enns 00pa3oBaTesIbHbIE PeCypChl
paboThI KHe
paboTsI
1 ||Buonorus xak KOMIUIEKCHas! HAyKa M KaK 4acTh COBPEMEHHOT'0 00IIecTBa 1 06.09. ||POILL, I'moGan nabd
2024
2 ||’KuBble CHCTEMBI M X CBOICTBA 1 06.09.2024 ||POIII, I'moGan 1a6
3 |[YpoBHeBas opraHu3anys )KUBBIX CHCTEM 1 06.09.2024 ||POLL, I'nob6axn nad
4  ||Mcropus OTKpHITUS U U3y4eHHs KieTku. Kierounas teopus 1 13.09.2024 ||PO1L, 'noGa 126
5 |[Meroap!l MosekynsipHOH U KieTouHOW Ononoruu. [IpakTryeckas padora «3yueHne MeTo10B 1 0.5 13.09.2024 |[PO1I, I'nobain nabd
KJIETOUHOU Onosoruu (xpomartorpadusi, snekrpodopes, nuddepeHInaTbHOe
uenrpudyruposanue, [TLP)»
6 || XUMHUYECKHI COCTaB KIETKU 1 13.09.2024 ||PD11I, I'moban 1ab
7  |[MuHepaibHbIE BeleCTBa KIETKU, HX OMOJIOrn4ecKasi poib 1 20.09.2024 ||PD11, I'noban nad
8 ||Opranunueckue BemiectBa KieTkn — Oenku. JlabopaTopHas padora «OOHapykeHHe OENKOB C 1 0.5 20.09.2024 ||PO11, I'noban nad
MIOMOLIBIO KaUeCTBEHHBIX PEaKIUi»
9 ||CaoiictBa, Knaccudukanus U GYHKIUU OEIKOB 1 20.09.2024 ||PD11I, T'noban nad
10 ||Opranuveckue BelecTBa KIETKH — YTIIEBOJIbI 1 27.09.2023 ||PD1, I'noban nad
11 ||Opranudeckue BeliecTBa KICTKA — JTHITUJIBI 1 0.5 27.09.2024 |[PO1II, T'noGat 1a6
12 ||Hyxneunossie kucnotsl. JIHK u PHK. Jlaboparophas pabdora «MccnenoBaHue HyKIEHHOBBIX 1 0.5 27.09.2024 ||PO1, T'noban 1a6
KHUCJIOT, BBIIETICHHBIX U3 KJIETOK Pa3JINYHbIX OPraHU3MOBY»
13 ||Ctpoenue u pynkiun AT®. Ipyrue nykneozuarpudocdars: (HTD) 1 04.10.2024 ||POILI, T'noban nad




14

CexsenupoBanue JJHK. MeTopl reHOMUKH, TPAaHCKPUIITOMUKH, IPOTEOMUKHU

04.10.2024

POIII, I'moGan a6

15 ||Meronsl cTpyKTYpHOI OMONIOTUH 04.10.2024 ||POIL, I'nob6axn nad
16 ||Tuns! knerok. [IpokaproTuueckas KieTka 11.10.2024 |[PO1I, I'moGai nabd
17 ||Ctpoenue sykapuorndeckoi kinetku. [Ipakrndeckas padora «/3ydeHre CBOMCTB KIETOUHON 0.5 0.5 11.10.2024 |[PO1I, I'noGain nabd
MeMOpaHbI»
18 ||[TloBepXHOCTHBIH armapar KIeTKH 11.10.2024 |[PO1L, I'noGa 126
19 ||OnHoMemOpaHHbIe opraHoub! KieTkH. [IpakTrdeckast padota «M3ydeHue qBKeHUs 0.5 18.10.2024 |[PO1I, I'nobain nabd
UTOIIa3MBbI B PACTUTCIIbHBIX KJICTKaX»
20 |[TTomyaBTOHOMHBIE OPTaHOM Bl KIIETKH: MUTOXOHJIPUH, Tu1acTuabl. JlaboparopHas pabora 0.5 18.10.2024 |[PO1I, I'noGai nabd
«HccnenoBanue mIa3Mou3a U JIEIa3MONn3a B PACTHTEIBHBIX KIETKAX)
21 |[HememOpaHHbBIE OPraHOUbI KIIETKU 0.5 18.10.2024 ||PO1I, I'nobau nabd
22 ||Ctpoenue u (HyHKIMH siIpa 25.10.2024 ||PD11, T'noban nad
23 ||CpaBHuTeNbHAs XapaKTEPUCTHKA KIETOK dyKapuoT. JlabopaTopHas padora «/3ydeHue crpoeHuns 0.5 25.10.2024 ||PD11, I'noban nad
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY
24 ||AccuMuiAIUs U TUCCUMUJISILIUSL — JIB€ CTOPOHBI MeTabonu3ma. Turbl 0OMeHa BEIeCTB. 25.10.2024 ||PDII, I'mo6ain 1a6
JlaGopatophast pabota «3yueHne KaTanuTHIECKOH aKTUBHOCTH ()ePMEHTOB (Ha IIpuMepe
aMUJIa3bl WM KaTajlasbl)»
25 || ®epMeHTaTHUBHBIN XapaKTep peakUui KIeTo4Horo Merabonusma. Jlabopatopras padora 0.5 01.11.2024 ||PB1I, I'moba a6
«V3ydeHne (hepMEHTATUBHOI'O pacIISIUICHHs IIEPOKCHIa BOLOPO/IA B PACTUTENBHBIX U JKUBOTHBIX
KIIETKaX»
26 ||benku-akTUBATOPHI U OCNKU-UHTUOUTOPHI 01.11.2024 ||POILI, T'noban nad
27 ||ABTOoTpOHBII TUI OOMEHA BEIIECTB 01.11.2024 ||POILI, T'noban nad
28 ||®orocunres 08.11.2024 |[PD1I, T'moban nabd
29 |[Xemocunres. Jlaboparopaas pabora «CpaBHeHHE MPOIECCOB (JOTOCHHTE3a U XEMOCHHTE3a)» 0.5 0.5 08.11.2024 ||POILI, T'noban nad




30 |[AnaspoOHbie oprann3msbl. Buabl Opoxenus. JlabopaTopHas padora « CpaBHEHHE MTPOIIECCOB 1 08.11.2024 ||POIL, I'nob6axn nad
OpOYKEHHS U IBIXaHHSD)
31 ||AspoOHble OpraHU3MEI. JTaIbl JHEPreTHIECKOro 0OMeHa 1 15.11.2024 |[PO1I, I'noGai nabd
32 ||OHeprust MemOpanHoro rpaareHTa npotoHoB. Cunte3 AT®: pabora nporonHoi AT®-crHTa3BI 1 15.11.2024 |[POMI, I'noGai nabd
|33 ||PeaKHI/II/I MAaTpPUYHOTO CHHTE3a H H 0.5 || || 15.11.2024 ||P3HI
34 || Tpanckpumius — MaTpuaHblid cuaTe3 PHK 22.11.2024 ||POI1I, I'no6an 1a6
35 ||TpaHcnsauus u e€ srarnsl 1 22.11.2024 ||P31, I'noban nad
36 ||[KogupoBanue aMmuHOKHCIOT. Ponb pubocoM B OnocuHTE3E OeiKa 1 22.11.2024 |PO1II, T'noban 1ab
37 ||Opranuzanus reHoMa y MPOKapHoT U IyKapHUOT 1 29.11.2024 ||PD1, I'noban nad
‘38 HMoneKmepHLIe MEXaHHU3MBbI IKCIIPECCUU ['€HOB Y DYKapUOT H H H H 29.11.2024 HPS]_H
39 |[Bupychl — BHekJieTOuHbIe (hOPMBI JKU3HH U O0JIMraTHbIC napa3uthl. [IpakTiyeckas padora 0.5 0.5 29.11.2024 |[POII
«Cozanre MOJeIH BHPYCa
40 ||BupycHble 3a001€BaHHs Y€I0OBEKa, )KUBOTHBIX, PACTCHHIA 1 06.12.2024 ||POIL, I'noban nad
41 ||HaHOTEXHOJIOTUU B OMOJIOTAU U MEIUIIMHE 1 06.12.2024 ||POIII, I'mo6Gain 1a6
42 |PKu3sHeHHBIN LUK KIETKA 1 06.12.2024 ||POIII, I'mo6Gain 1a6
|43 ||ManI/IqHLH71 cunre3 JJHK H 1 H 0.5 || || 06.12.2024 ||P9]_H
|44 ||XpOMOCOMBI. JlabopaTopHast pabora «3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax» H 1 H || 0.5 || 13.12.2024 ||
|45 ||}:[CJIGHI/IC KJIIETKH — MHUTO3 H 1 H 0.5 || || 13.12.2024 ||P9]_H
46 ||Tumnsl ki1etok. Kapuokunes u nurokunes. Jlaboparophas padora «HaGmoeHue MuTo3a B KIeTkax 1 0.5 13.12.2024
KOHYHKA KOPEIIKa JyKa (Ha TOTOBBIX MHKPOIpPENapaTax)»
47 ||Peryssiiust >KU3HEHHOT'O [UKJIA KIETOK 1 20.12.2024 ||PBIII, I'moban mad
48 ||OpraHu3m Kak eanHoe 1e0e 1 20.12.2024 ||PBIII, I'moban mad




|49 ||TKaHH pacrenwmii. JlabopatopHas padora «/3yueHrne TKaHeH pacTeHHIA H H || 0.5 || 20.12.2024 ||P9HI |
|50 ||TKaHI/I JKUBOTHBIX U uenoBeka. JlabopaTtopHas pabota «3yueHue TKaHeH )KUBOTHBIX) H H 0.5 || 0.5 || 27.12.2024 ||P9HI |
51 ||Opransl. Cucremsl opranos. JlabopatopHas padora «/3yueHre opraHoB IIBETKOBOTO PACTCHUS 0.5 0.5 27.12.2024 ||POI1II, I'nmo6ain 1a6

52 ||Omopa Tena opraHu3MOB 1 27.12.2024 ||PO1, I'noban 1ad

53 ||/IBmkeHue OpraHu3MOB 1 09.01.2025 ||PB1I, I'mobain n1ad

54 |[[luranue opraHU3MOB 1 09.01.2025 ||POLL, I'nob6axn nad

55 ||TTuTaHue MO3BOHOYHBIX KUBOTHBIX. [IHIIeBapUTEIbHAS CHCTEMA YEIIOBEKa 1 0.5 09.01.2025 (|POIII, I'moGan 1ab

56 ||/IpixaHKHe OpraHU3MOB 1 16.01.2025 (|PDIII, I'moban nad

‘57 HI[mxaHI/Ie [TO3BOHOYHBIX JKMBOTHBIX M YEIOBEKA H 1 H H H 16.01.2025 H ‘
|58 ||TpchnopT BEIIIECTB y OPraHU3MOB H 1 H || || 16.01.2025 || |
‘59 HKpOBeHOCHaﬂ CHCTeMa MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA H 1 H H H 23.01.2025 H ‘
‘60 HBLII[CJICHI/IC y OpPraHu3MOB H 1 H H H 23.01.2025 HPB]_H ‘
61 |[3ammTa y OpraHn3MoB 1 23.01.2025 ||PD1, T'noban nad

62 |[MMMyHHas cucTeMa 4eloBeKa 1 0.5 30.01.2025 ||POIL, I'noban nad

63 |[Pa3apakMMOCTh U PETYNSIUS Y OPraHU3MOB 1 30.01.2025 ||POILI, T'noban nad

64 ||'ymopanbHast peryisius U SHIOKPUHHAS CUCTEMA XUBOTHBIX U YENIOBEKA 1 30.01.2025 ||POILI, T'noban nad

65 ||D@opMbl pa3MHOXKEHHUST OPraHU3MOB 1 07.02.2025 ||POILI, T'noban nad

66 |[[TomoBoe pa3MHOXKEHHUE 1 07.02.2025 ||POILI, T'noban nad

67 |[Meiio3 1 0.5 07.02.2025 |[PD1I, I'moban nabd

|68 ||FaMeToreHe3. OO0pazoBaHue U pa3BUTHE MOJIOBBIX KJIeTOK. JIabopaTopHas padora «M3ydenue H 1 H || 0.5 || 14.02.2025 ||P9U_[




||CTpoeHI/IH TOJIOBBIX KJICTOK Ha I'OTOBBIX MUKpOIIpEIapaTaxy

|69 ||I/IHI[I/IBI/II[yaJ'H>Hoe pa3BUTHE OPraHU3MOB — OHTOTI'CHE3 H H 0.5 || || 14.02.2025 ||
|70 ||3aKJ'IaI[Ka OpraHoOB U TKaHEH U3 3apOJIbIIIEBLIX JTUCTKOB H H || || 14.02.2025 ||
71 |[Poct u pa3Butue ®*uBOTHBIX. JJabopaTopHas padora «BblIsBIIeHHE IPU3HAKOB CXOCTBA 0.5 21.02.2025 ||POII
3apOJIbIIICH MO3BOHOYHBIX KUBOTHBIX
72 |[PazmHOXeHUe U pa3BuTHE pacteHuil. JlaboparopHas pabora « CTpoeHHe OpraHoB Pa3MHOKEHHS 0.5 21.02.2025
BBICIIIMX PACTCHHUI
|73 ||I/ICTOpI/I$[ CTaHOBJICHUS U Pa3BUTHSA T'€HETUKH KaK HayKH H H || || 21.02.2025 ||
74 ||OcHOBHBIC IOHATHS U CUMBOJIBI TeHeTHKH. JlabopaTopHas padota «Jpo3oduia kak 00bEeKT 0.5 28.02.2025 ||PoUI
TEHETHYCCKHUX HCCHC}IOBaHHﬁ»
75 ||3aKOHOMEPHOCTH HACJeI0BaHUs PU3HAKOB. MOHOTHOpHIHOE CKperuBanue. [IpakTrndyeckas 0.5 28.02.2025 ||POII, I'noban 1ab
padora "M3yueHne pe3ynbTaToB MOHOTHOPUTHOTO CKPELIMBAHUS Y AP030(HIIbL"
76 ||IluTonorunyeckre OCHOBBI MOHOTHOPUTHOI'O CKPEIIUBAHUS 28.02.2025 ||PD1II, I'noban nabd
77 ||Ananusupyrouiee ckpenBanue. Heronnoe JOMUHUPOBaHKE 06.03.2025 ||POILI, I'noban nad
78 ||Aurubpunnoe ckpemmnBanue. [Ipakruyeckas padora «/3yueHue pe3ynbTaToB TUrHOPUAHOTO 0.5 06.03.2025 ||POIL, I'nobaxn nad
CKpELIMBaHUS Y APO30(HIBD»
79 ||Llutonoruueckre OCHOBBI AUTHOPHUIHOTO CKPEIIUBAHHS 06.03.2025 ||POIL, I'noban nad
80 ||CueruieHHOe HacJeOBaHHUE IPU3HAKOB 13.03.2025 |[PD111, I'mobain 1ab
81 ||[XpomocomHasi TeopHst HACIEICTBEHHOCTH 13.03.2025 |[POMI, I'obai nabd
82 |[l'enmertuka moma 13.03.2025 ||POII, I'nobain 1abd
83 |[['enoTwmII KaK IETOCTHAS CHCTEMA 20.03.2025 ||POIII, I'moban mad
84 |[TeHeTrueckuil KOHTPOIb PA3BUTHS PACTCHHH, JKUBOTHBIX U YEIIOBEKA 20.03.2025 ||POI1, T'noban n1ad
85 |[M3MeH4YHBOCTh MPU3HAKOB. BUbl H3MEHYMBOCTH 0.5 20.03.2025 ||POIII, I'moban mad




86 |[MonudukanroHHas H3MEHYUBOCTh 1 27.03.2025 ||PO1, I'noban 1ad

87 ||BapmaumoHHBIH psia 1 BapuanuoHHas kpuBast. Jlaboparopras pabora «MccnenoBanue 1 0.5 27.03.2025 ||PO1, I'noban 1ad
3aKOHOMEPHOCTEH MOTU(PUKAIIMOHHONW H3MEHIUBOCTH. [[0cTpOCHNE BApUAILIIOHHOTO Psijia 1
BAapUALIMOHHON KPUBOI»

88 ||[I'enoTunuueckas u3MeHUYNBOCTL. KOMOMHATHBHAS U3MEHYHMBOCTH 1 27.03.2025 ||POII, I'mob6ain 1a6

89 |[Myrammonnas u3mMeHuMBOCTh. [IpakTiueckas padora «Myrtanuu y 1po30¢puis! (Ha TOTOBBIX 1 0.5 10.04.2025 |[PO1I, I'noGain nabd
MHKpOIpenaparax)»

90 ||3aKOHOMEPHOCTH MYTAI[MOHHOIO MpoIiecca. DMUTCHETHKA U SMTUTCHOMUKA 1 0.5 10.04.2025 (|PDIII, I'moban mabd

91 |[Feneruka yenoBeka. [IpakTuueckas padora «CocTaBlieHHUE U aHAINU3 POJOCIOBHOW 1 0.5 10.04.2025 |[PO1I, I'mobain nabd

92 |[|Meroasl MEAUIIMHCKON T€HETUKH 1 17.04.2025 ||PD11I, I'moban 1ab

93 ||3HaueHre MEAUIIMHCKON I'eHETHKU B MPEJOTBPAILCHUH U JICYEHUH TeHETHYECKUX 3a00JIeBaHuit 1 17.04.2025 |[PD1I, I'mobain 1ab
YeNIoBeKa

94 ||OcHoBHbIe OHATHS cenekunu. JlabopaTopHas padora «/3ydeHre cCopToB KyIbTypHBIX paCTEHHMH 1 0.5 17.04.2025 |[PO1I, I'nobau nabd
Y [IOPOJT TOMAIIHUX JKHBOTHBIX)

95 |[Meroap! ceneximonHoON padotsl. JJaboparopHas padora «M3yueHne METOIOB CeNeKIMN 1 0.5 24.04.2025 ||PD1, T'noban nad
pacTeHui»

96 ||docTrmkeHusl ceneKIn pacTeHui 1 KHUBOTHBIX. [IpakTuyeckas padora «[IpuBuBKa pacTeHuiD 1 24.04.2025 ||PD1, I'noban nad

97 ||Coxpanenue, U3ydeHHE U UCIIONB30BAHNE TEHETHIECKHX PECYPCOB 1 24.04.2025 ||PO1II, I'nobain 1ab

98 ||buoTexHoNOrys KaK Hayka u oTpacib npousBozcTia. [Ipakrtudeckas pabora «3ydenne o0beKTOB 1 0.5 08.05.2025 ||POILI, T'noban nad
OHMOTEXHOJIOTHI

99 ||OcHOBHBIE HATIPaBJICHUS! CHHTETHYECKOM OUOIOrUU 1 15.05.2025 |[POII, I'mobai nabd

100 ||XpomocomHas 1 reHHast HHxKeHepust MeuIMHCKIE OUOTEXHOIOT N 3 15.05.2025 ||POII, I'nobain mabd

22.05
|102 ||Pe3epBHLH7I ypok. TToBropenue, 00001IeHHe, CHCTEMATH3AUSI 3HAHHUI H 1 H || || 22.05.2025 ||
|OBILEEE KOJIMYECTBO YACOB 10 [IPOTPAMME | 103 | 8 | 135 | |

‘ 11 xnaacc




POIII, I'mo6an a6

1 OBomonuonHas teopus Y. Jlappuna
POIII, I'no6an nad
2 JBrkymue cuiibl 3BONIIOLUY BUAOB 110 Y. JlapBuny
. . PO, I'no6an nad
3 Boprba 3a cymecTBoBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH O0TOOD
. POMI, I'moban nabd
4 dopMUpoOBaHUE CHHTETHYECKON TEOPUH IBOIIOIHH
PO, I'noban nad
5 3Tarnsl SBOIIOIMOHHOrO MPOIIecca: MUKPOIBOIIOIHS 1 MaKPOIBOIIOIIHSI
PO1II, I'moban nab
6 ITonynsiiusa — 3xemMeHTapHas €IMHUIIA YBOJIOIUN
7 3akoH reneTnveckoro pasuosecus Jx. Xapau, B. Baiin6epra. JlaboparopHas 05 PO, I'noban nad
paboTa «BbIsBIIECHHE H3MEHYMBOCTH Y 0COOEH OJIHOTO BHJIA» )
PO1II, I'moban nab
8 DneMeHTapHbIe (HAKTOPHI IBONIOIHH
POIII, I'noGan 1a6
9 Oddext ocHoBaTena. I HeKT OYTHIIOUHOIO TOPJIBIIIKA oA
. PO, I'noban 1ad
10 Murpaiwu. V3onsaiuy monyssiiuii: reorpaduyeckas, Onoornyeckas
o o PO, I'noban 1ad
11 EcrecTBeHHBIN 0TOOP — HAIIPABIISIIOIIHA (haKTOP BOJFOIIIH
o PO, I'no6an 1ad
12 [TonoBoii oT60p HobaT
13 [IpucmocobIeHHOCTh OPTaHU3MOB KaK Pe3yNIbTaT MUKPOIBOIONUH. JlabopaTopHas 05 POIII, I'moban mab
pabota «/3yuerne apoMoph030B M UANOATANTAINHN Y pACTEHUH U JKUBOTHBIX)» )
[TprMepbl IPUCIIOCOOIEH I Y OPraHU3MOB: MOP(POIOrHIECKHE, (PU3HOIOTHIECKHUE, PO, I'moban 1ad
14 onoxuMuyeckue, mopenendeckue. Jlaboparopras padora «IIpucmocodnenus 0.5
OPraHMW3MOB M UX OTHOCHTEIIbHAS IIEIeCO00Pa3HOCTh
15 Bun, ero kpurepuu u crpykrypa. JlaboparopHas padora «CpaBHeHHE BUIOB 110 05 PO, I'moGan n1ab
MOP(HOITOTHIECKOMY KPUTEPUIO» '
POIII, I'mo6an a6
16 Crpykrypa Buaa
POIII, I'mo6an a6
17 BunooGpasoBanue kak pe3yinbTaT MUKPOIBOIIOLHUN




POIII, I'mo6an a6

18 CBs13b MUKPOIBOIIOIMH U SITUIEMHOIOTUH
POIII, I'no6an nad
19 MakposBomtonus. [laneoHTONOrHYecKue METOABI H3Y4YECHHS SBOTIOIMH
PO, I'no6an nad
20 Buoreorpaguieckrue METObI H3yYSHHS SBOJIIOIIUU
21 OMOPHOJIOTHYECKUE U CPABHUTENEHO-MOP(OIOrHIecKrne METOIBI H3YIeHUS POMI, I'moban nabd
9BOJIOIHH
29 MosekyispHO-TeHeTHYeCKH e, ONOXUMHUYECKHUE U MATEMaTHICCKHUE METOIbI P31, I'nmoban nad
W3yUYEHHS YBOIIOIHUU
PO1II, I'moban 1ab
23 OO01Me 3aKOHOMEPHOCTH IBOJIFOIIUH
PO1II, I'moban nab
24 AnantuBHas paauanysa. HepaBHOMEPHOCTH TEMIIOB 3BOJIOIIHH
PO1II, I'moban nab
25 Hay4HbIe THITOTE3bI TPOUCXOXKICHNUS )KU3HU HA 3eMiie
POIII, I'noGan 1a6
26 JloHay4yHbIe IPEACTABICHHS O 3aPOXKICHHH JKU3HU
o POIII, I'noGan 1a6
27 OCHOBHBIE dTaITbl HEOPTAHUYIECKOU YBOIOIAN
POIII, T'mo6Gain 1a6
28 ['unoTespl 3apoXKACHUS KU3HH
29 HWcropus 3emian u MeTozbl e€ u3yuenus. JlabopatopHas pabora «3ydenue u 05 POIIL, I'mo6an nab
OITMCAHNE MUCKOMAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOB) '
. PDIII, I'noban 1abd
30 HavanbHbie 3Tarbl opraHngecKoi IBOTIOIIIT
PDIII, T'nobGain 1ad
31 DBOIIONHS SYKapUOT
32 OCHOBHBIE ATAIBI IBOIIOINH pacTUTENbHOro Mupa. [IpakTrueckas padora 05 POIII, I'mobGan a6
«M3yuenne 0cOOCHHOCTEH CTPOCHHUS PACTEHUI pa3HBIX OT/ICIOBY '
POIII, I'mo6an a6
33 OCHOBHBIE ATAIbI YBOJIOIUH JKHBOTHOI'O MUPA
34 OBomtonys KUBOTHBIX. [IpakTnyeckas padora «M3yueHne ocoOEHHOCTEH CTPOCHUS 05 PO, I'moban nad

ITO3BOHOYHBIX )KMBOTHBIX»




POIII, I'mo6an a6

35 PasBuTue xu3HM Ha 3emMiie o ApaM U IeproAaM
POIII, I'no6an nad
36 MaccoBble BEIMHPaHUSI — 3KOJIOTMUYECKUE KPHU3HUCHI IIPOITIOTro
. . POIII, I'mo6an 1ab
37 CoBpeMeHHBIH IKOJIIOTHYECKHI KPU3HC, eTr0 0COOCHHOCTH
PO, I'noban nad
38 CoBpeMeHHas cucTeMa OpraHMYecKOro MPOILIOTo
PO, I'noban nad
39 OCHOBHBIE CHCTEMAaTHYECKUE TPYIIIBI OPraHU3MOB
PO1II, I'moban nab
40 AHTPOIIONOTHS — HayKa O YelIOBeKe
. POIII, I'noban nad
41 PazBuTue npencraBiaeHud 0 IPOUCXOKIECHUN YEITOBEKA
Mecrto venoBeka B cucTeMe opranndeckoro mMupa. Jlaboparopuas pabora PO, I'moban 1ab
42 «M3y4yeHre 0COOCHHOCTEH CTPOCHUS CKEJIeTa YeIOBEKa, CBI3aHHBIX C 0.5
HPSIMOX 0K JICHHEM»
POIII, I'noGan 1a6
43 JIBIKyIIME CUIIBI aHTPOIIOT €HE3a
POIII, I'noGan 1a6
44 CooTHoIeHre ONOIOTMYECKIX U COMMATBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E
POIII, I'mo6Gain 1a6
45 OCHOBHBIE CTaJNH AaHTPOIIOTCHE3a
POIII, I'mo6Gain 1a6
46 [Taneorenernka u nageoreHOMHUKa
PDIII, T'nobGain 1ad
47 DBOIIONIHAS COBPEMEHHOT'O YeITOBEKa
48 UenoBeueckue pacsl. [Ipaktrueckas padora «3yueHre SKOIOTHIeCKIX aaarTaIui 05 POIII, I'moban mab
YEIOBEKa» )
POIII, I'mo6an a6
49 MexanCUUITMHapHbIE METO/IbI aHTPOIIOIOT N
POIII, I'mo6an na6
50 3apoxeHre 1 pa3BUTHE SKOJIOTHH
51 Merozs! 3xonoruu. JlaboparopHas padora «/3ydeHne MeT0J0B IKOITOTHIECKUX 05 PO, 'moGan nad

HUCCIIEI0BaHUI




POIII, I'mo6an a6

52 3HaueHne YKOIOrMUECKUX 3HAHNH 71 YeJIOBEKa
P31, I'nmoban 1ad
53 Okonoruyeckue GakTopbl ’
54 Abuornueckue dakropsl. CBer Kak sKonoruueckuii haxrop. Jlabopatopnas pabora 05 POIII, 'noban nad
«BbisiBIIeHHE TPUCTIOCOOIEHUH OPraHU3MOB K BIIMSIHHIO CBETa» '
Abuornueckue axropsl. Temneparypa kak skosnoruueckuii pakrop. JlaboparopHas POIII, I'moban 1abd
55 0.5
pabora «BbisBIeHHE TPUCTIOCOOIEHUI OpraHU3MOB K BIHSHUIO TEMIIEPATYPhD» )
Abunotnueckue paxropsl. BiaxxHocTh kak skonorudeckuii pakrop. JlaboparopHas POIII, I'moban 1abd
56 0.5
pabora «AHaTOMHUYECKHE OCOOEHHOCTH PACTEHUH M3 Pa3HbIX MECT OOMTaHHUSD) )
POMI, I'moban nabd
57 Cpenpl 0OHTaHUS] OPTaHU3MOB ’
POI, 'mobain nabd
58 Buonoruueckue puTMbl ’
POIII, I'noGan 1a6
59 JKuzHenHbie (OPMBI OPraHU3MOB
POII, I'noban nabd
60 Buotnueckue GpakTopsl ’
61 3HaveHne OMOTHYECKUX B3aNMOACHCTBHMN IS CYIIECTBOBAHHS OPTaHU3MOB B Cpeie POIII, T'o6Gax 1a6
obuTaHus
POUI, I'moban nabd
62 JKONOTMYECKHE XaPAKTEPUCTHKH MTOMYIIS TN ’
63 OcHOBHBIE TOKA3aTENH IO YUCICHHOCTb, TNIOTHOCTD, BO3PACTHAS U POIII, I'moGaxn a6
TI0JIOBAsI CTPYKTYypa
64 OCHOBHBIE [TOKA3aTENU NOMYJSILUU: POXKAAEMOCTh, IPUPOCT, TEMI POCTA, POIII, I'moban mab
CMEPTHOCTh, MUT'PALIU
POUI, I'moban nmabd
65 DKoyornyeckasi CTpyKTypa MOy N ’
.. PBUI, I'moban nmabd
66 JInHaMUKa TTOMYISIUH U €€ PeryJsIsius ’
POIII, I'mo6an a6
67 KpuBbie pocta YUCIEHHOCTH MOy ISIuU. KpruBble BEDKHBaHHS
68 Dkonornueckas Huma Buaa. Jlaboparopnas pabdora «IIpucriocobnenus ceMsH 05 POILI, I'oGaxn 1ab

paCTCHI/Iﬁ K pacCCICHUIO»




POIII, I'mo6an a6

69 Bun xak cucteMa momyJisinui
. P31, I'nmoban 1ad
70 3aKOHOMEPHOCTH TIOBEJCHUS U MUTPALMIA KUBOTHBIX
PO, I'no6an nad
71 Co00111eCTBO OpraHM3MOB — OHOIICHO3
PO, I'noban nad
72 OKocucTeMa Kak OTKpbITasi CHCTeMa
PO, I'noban nad
73 KpyroBopoT BemiecTsB 1 MOTOK YHEPTUU B IKOCHCTEME
PO1II, I'moban nab
74 OcHOBHBIE MTOKAa3aTENH IKOCUCTEMBI
PO, I'moban nab
75 OKOJIOruYecKue MUpaMuIbl
PO1II, I'moban nab
76 H3MeHeHHs COOOIIECTB — CYKIIECCHH
o PO, I'noban 1ad
7 [IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMEI 03€p U PeK. DKOCHCTEMBI MOPEil M OKCaHOB
o PO, I'noban 1ad
78 IIpupoaHsie 3x0cHCTEMBI. DKOCUCTEMBI TYHJID, JIECOB, CTEIEH, IyCTHIHD
POIII, T'mo6Gain 1a6
79 AHTpPOITOT€HHBIC YKOCHCTEMBI
80 Vp6ookocucremsl. [IpakTuueckas pabora «M3y4eHne 1 ONUCaHUE 05 PO, 'noban nad
YpOOIKOCHCTEMBI» '
81 3akoHOMEpHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B POIII, I'moban mab
9KOCHUCTEMAX
82 MexaHn3MBI BO3/ICHCTBHS 3aTPSA3HEHHUH Pa3HBIX TUIIOB Ha CYOOPTaHU3MEHHOM, POIII, I'moGan a6
OpPraHM3MEHHOM, MOMYJISIIHOHHOM U 3KOCHCTEMHOM YPOBHAX
PBUI, I'moban mad
83 Buocdepa — obmenanerapHas 06001049k 3eMIH ’
P31, I'nmoban m1ad
84 VYuenue B. 1. Bepnanckoro o 6uocgepe ’
POIII, I'mo6an a6
85 3aKOHOMEPHOCTH CYLIECTBOBaHUS Ouocheps




POIII, I'mo6an a6

86 KpyroBopoThI BElIeCTB 1 OMOr€OXUMHUUECKUE [IUKITBI 1
87 3onansHOCTH Orocdepbl. OcHOBHBIE OMOMBI CYIIN 1 POLL Toban 126
o PoUl, T
88 YcroitunBocTh OHoChepbl 1 L, I'noban nad
PO, I'noban nad
89 DKONOrMYEcKHe KPU3HUCHI U MX TIPUYUHBI 1
90 BosneiicTBre yenoBeka Ha Ornochepy 1 POIL, Tnoban n1a6
o o o POIII, I'mo6ain 1a6
91 AHTPOINOTeHHOE BO3JICHCTBUE HA PACTUTENBHBIN U )KUBOTHBIA MHP 1
PoOUI, T
92 OxpaHa pupoIbI 1 S, TnoGan na
. POIII, I'noban nad
93 OCHOBHBIE TPUHIHIIEI YCTOWYUBOTO PA3BUTHS YEIIOBEYECTBA U MIPUPOJIBI 1
04 PanronansHOE MpUPOAOIOIL30BaHUE U COXPAaHEHHE OHMOIOTMYECKOr0 1 PBII, I'noban nad
pa3Hoo0pasus 3eMiu
95 O0606mmenwe 1mo TeMe «MUKpPOIBOIIONHS U €€ PE3yIbTaThI» 1 P, ToGan 126
96 O6061Ienue Mo TeMe «MaKpoIBOIIONUS H €€ Pe3yIbTaTh» 1 PO, ToGan 126
97 O0606menwne mo Teme «[IponcxokIeHne U pa3BUTHE )KU3HH Ha 3eMIte» 1 PO, ToGan xa6
98 O6006menue o Teme «IIpoucxoxeHne 4emoBeKa — aHTPOIIOT' €HER) 1 PO, ToGan 126
PDIII, T'nobGain 1ad
99 O6o0061enue 1Mo TeMe «IKOJIOTHsI — HayKa O B3aMMOOTHOIIIEHUSIX OPTaHI3MOBY» 1
100 O6006menue mo Teme «OpraHu3Mbl U cpefia OOUTaHUS 1 PO, Tnobax 712
101 O06o00menue 1Mo TeMe « IKOJOTHS BHIOB H OIS 1 PO, Inoban nab
102 O600mmenue no teme «buocepa — riodanbHast FIKOCUCTEMAY 1 POIL, Tnoban na6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YYEBHO-METOJJUYECKOE OBECITIEHEHUE OGPA3OBATEJIBHOI'O [TPOLECCA

OBA3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI U1 YYEHUKA

* buonorus. buonornueckue cucremsl u npoteccel, 10 knace/ Tepemor A.B., [lerpocoa P.A., OGmecTBo ¢ orpaHinueHHON 0TBETCTBEHHOCTHI0 «OL]
MHEMO3HWHA»

YMK non pen Ilonomapesoit 1.H.

METOJUYECKUE MATEPHUAJIbI AJIS1 YUUTEJISA

Meronuueckue pa3zpadoTku it yaurens . 10-11xmnox pexa.. Tepemosa A.B.

IMUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
POIUI ,I'moban mab, Mos mikoia.



