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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOmMy mpeamety «buonorus» (mamee - OWoJOTHS) Ha
YPOBHE cpeaHero obmero obpazoBanmsi pa3dpaboTaHa Ha ocHOBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussiMm ®I'OC COO mnpodunbHbie y4eOHBIE MPEIMETHI,
u3y4yaeMble Ha YIUIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm auddepeHmanum
oOy4eHHs] Ha YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHUM OOIIUM, CpPEIHUM
po(ecCHOHANTLHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaXIblid U3 dTHUX
y4eOHBIX TMPEAMETOB JOJDKEH OBITh OPUEHTUPOBAH HA MPHUOPUTETHOE PEIICHUE
o0pa30BaTeNbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIMX 3a]a4, CBA3AHHBIX C
npodopueHTanuei 00yJammmuxcs 1 CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOMN
00JIacTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OWOJOTHEW, MEIUIIMHOMN, DKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma mo ydeOHOMYy mnpenMery «buonorus» ma€t mpeicTaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YPOBHE, onpenesnser 00s13areIbHoe (MHBApUAHTHOE) TIPEIMETHOE COJIEpKAHUE, €TO
CTPYKTYpUpPOBAaHME IO pas3fenaM M TeMaMm, paclpeieieHue Mo Kiaccam,
PEKOMEHAYET TOCJIECIOBATEIbHOCTh M3YUEHHs y4eOHOro Marepuaia ¢ Yy4€ToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuatomuxcsi. B mporpamme 1o Owuonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C U3y4YeHHEM OWOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HAa  MOCJHEAYyIOlIee  pa3BUTHE  OMOJIOTMYECKUX  3HAHUMH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUs K OKpyKaromied mnpupoaHou cpeae. B
nporpaMMme Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peamuzanuu  TpedoBaHuii PI'OC COO kK mIaHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OO0ydeHus U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIILHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTHUYECKOTO O0O0pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buosorusy Ha ypoBHE cpeaHero o0Iero oopa3oBaHUs
3aBepiiaeT OHOJIOTMYECKOEe O00pa3oBaHME B IIMKOJE W OPUEHTHUPOBAH Ha
pacIvipeHue U yriiyoJieHHe 3HaHUW 00ydJarouuxcs O >KUBOW MPHUPOJE, OCHOBAX



MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TeHETHUKH, CEJICKIIUN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaloIIUXCs K MOCIEIYIOIIEMY IOJIyYEHUIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX U OpPraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJy4aroT pa3BuThe. Tak,
pacmMpeHsl U yriyOJieHbl OHOJIOTMYECKHE 3HAHMS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAJHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIB30BAaTh KaK OPHEHTHUPHI IS IMOCIETYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o y4yeOHOMYy mnpeaMery '"buonorusa" otpaxkaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHUs OMOJIOTUYECKOro pa3HooOpa3us IuiaHeThl. Tak, B 10 kiacce
U3y4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJIOrMH, SMOpPHOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMONOTHY, aAKTyaIU3UPYIOTCS 3HAaHMS OO0ydYaroImmxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kimacce wu3yyarTcs SBOJIIOLHUOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJaroIuMHUCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYUYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCIJIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOydarolmuxcs K OWOJIOrMHM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI U Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUIITNX OMOJOTMUYECKUX U SKOJOTHYECKUX MTPOOIIEM.

[enb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOJéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
UCIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU HHTEpECa K OMpeAeNEHHON obnactu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yrayO0aEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISAYIOUINX 3a1a4:

OCBOEHHUE OOYYArOIMIMMHUCA CHUCTEMBbI OMOJOTUYECKUX 3HAHUUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, TOMYJIAIHNS, BUA, OMOTE0IIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKUX HayK (MOJEKYJISpHOU U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeNIEKIINM, OWOTEXHOJOTUM W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
uccieoBaHUM B JjabopaTtopun M B Ipupose (HaOmojeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBNIaficHe OOydYaloIUMHUCS YMEHUSIMU: CaMOCTOATEIHHO  HAaXOJWTh,
aHAIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYH0 HH(POPMALIUIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM; YCTaHaBIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKpYXKAlOIMX  JIIOJIe; OOOCHOBBIBaTH U  COOJIONATh  MEPHI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyalllsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepHu30BaTh
COBPEMCHHBIC HAyYHBIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BuTHE y 00YYAIONMINXCS HHTEIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMpOIlECCe 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBHITUSAMH KM COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHSI AKCIIEPUMCHTATbHBIX
UCCJIEI0BAHNM, peleHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCITUTAHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICJTLHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTypbl TOBEIEHUS B MPUPOJIE;
WHTETPAlMH €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAILHOM
IPUPOAOTIOIL30BaHUN (COONIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbSI U 370POBBS
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieueHrne 0€30MACHOCTH JKU3HEACATEILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NoCJIeAyIOUEMY TPO(PECCHOHATBHOMY CaMOOIPEAEICHUIO, B COOTBETCTBHH C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA MU3y4YEeHHE OUOJIOTHUH Ha YTiIyOJIeHHOM
YPOBHE CpeIHETo 00Imero oopasoanus, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHenupUKU €ro COJep KaHWs U HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHHUE JTA0OpATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHLCKUX PabdoT,
TEMaThKa KOTOPBIX OMPENEISeTCS y4YUTEJIeM Ha OCHOBE HUMEIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJAEPKXAHUE OBYUYEHUSA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKd U U3y4yaeMble HUMH  MPOOJIEMBL.
dyHaaMEHTalbHbIC, NPUKIATHBIE W TOWCKOBBIE HAy4HbIC HCCICIOBAHUS B
OHOJIOTHUH.

3HaueHre OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIBHOCTA YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3y4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTb M IEJTOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJIALIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, nzyyaroine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALINU.

N3yuyenue xuBbIX cucteM. Metonbl Ouosornueckoil Hayku. HaOmtonenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. llondarue o 3aBucuMou u
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OICHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pesynbratoB. [IpUunMHBI HUCKaKEHUS PE3yJIbTAaTOB »JKcnepuMeHTa. IloHsatue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KHUBOM MaTepun», «YPOBHU OpraHU3alHUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. Jleenryka. Knetounas reopus (T. IlIBann,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBOM MHKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saextpodopes, auddepeHuaIbHOe EHTPUPYTUPOBAHNE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bozma u e€ posb Kak pacTBOpPHUTENA, pEeareHra, y4acTUe B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaiabHble BEIleCcTBa KIETKH, MX OMOoJIorhyecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununper. 'aapodunsHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUAOB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

HykneunnoBsie kucnotel. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynasl AT®. Makpospruyeckue cBsizu B Mosiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa W MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. ITomunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «lleproguueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue monekyasl ATD».

O06opynoBaHue: XMMUYECKas MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIUi».

JlaGopaTtopnass  paGora  «lccienoBaHue  HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0OeHHOCTH CTpOEHHUs] TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUYECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysus, obneruéunas auddys3us), aKTUBHBINA (NMIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

[uromnasma. [{uro3ons. [utockener. JIBuxkenue muromiazMbl. OpraHouIbI
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TIpaHyJIpHOTO PETUKYIyMA.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u (GyHKIMH MHUTOXOHApUN u Tuiactui. llepBudHsble,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomeorcymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmel. MBbILIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuUIAMEHMamMu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. O6omouka sigpa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /{uHamuka s0epHou 00010uku 6 mumosze. floephulil
Mparcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKkm», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpreTuueckoe oOecnedeHue KieTku: mnpeBpamieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTesa. CretoBas u TeMHOBast Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIME OaKTepuH, >XKele300aKTepuu, CepoOaKTEpUH, BOJOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OposkeHUS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
bochopunupoBanue. Ouepeus memoOpaHHo2o epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOHOTO MyTHU
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DoTocHHTE3Y», « DHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «lV3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopaTtopnasi pabGora «/3ydeHne (HEpMEHTATUBHOTO pACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJX, €ro cBoucrBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunre3a Oenka. KomupoBanue amuHokuciaor. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaexynsipnvle mexanuzmvl SKCNPECCUl 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHui. CITN]], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz donvuux maccugog («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. . IBanoBCcKkuii.

Tabmumpsl u cxembl: «buocunres Oenkay», «I enetTnueckuii Kon», «Bupycs»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwma. [Ipunnuner permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuokuHes u 1nuToknHe3. buosiornueckoe 3HayeHuUe
MHTO3a.

Perymamuss mutotrdeckoro nmkia kiuetku. [Iporpammupyemas KieTodyHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kiemokx. «l{ugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukanus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OJIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTEM MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOXKEHUs TKAaHEN B OpraHax pacTeHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbIE M T'€HEpAaTHBHBIC OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB XUBOTHBIX U YesloBeKa. OyHKIUNA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapykHblii W BHyTpeHHUU ckener. CTpoeHHE H
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  J[BHKEHHE  OJHOKIETOYHBIX  OpPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO Tra3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. lInmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. Jlprxanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. OBOJIOLUOHHbIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CUCTEMBbI MTO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuil. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHON cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. Ctpoenne u (pyHKITMOHHPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y Y€JIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopus KioHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ peryisius |y OpraHmsMoB. Pasgpaxumocts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacteHuil. PocToBeie BemecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pedrnexTopHas ayra. be3yciaoBHble U yCIOBHBIE pE(IEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBbie cuctembly, «CTpoeHHe CTeOms,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHCTEMA, «Koxay, «MpllIeuHasT ~ CHUCTEMay,
«BplenurenbHas CUCTEMay, «DHAOKPHUHHAs cucteMa», «CTPOECHHE MBIIIIBY,
«Ammynuter»,  «KuimieunonosioctHeie», «(CxemMa  TNUTaHUA  PACTEHUI»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX pACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o AeicTBrUeM (HepMeHTOB, 000pyA0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUS: TMOYKOBAHHME,  CIOPYJISLUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHbBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHMS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JlpobOnenwe. Tumbl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIOUIUX. 3apOABIIICBBIC JHUCTKU
(racTpyssanus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pa3BUBAIONIIETOCS 3apojbllia (SMOpPHOHANIbHAS WHIYKIIUSA).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yslbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszBute ¢ wmetamopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX U enoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorenes y pacteHuidd. OIUIOJOTBOPEHWE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOxkeHUe», «Tumbl OGecrnosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3Buthe», «PazButne Manckoro xyka», «Passurue capanum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManoOpOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTnueckas padora «BpIsIBIEHME NPHU3HAKOB CXOJCTBA 3apOJbIIIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKWM Kak Haykud. Paboter T
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX
WCCIIEIOBAHUID.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH
eInHOoO00pa3usl THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umoresa 4ucToThl raMer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJelIOBaHMUS ~ TpHU3HAKoB.  [luTosmornueckue  OCHOBBI  JTUTHOPUIIHOTO
CKPEILUBAHUS.

CueruieHHoe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICAOBAHUE T'€HOB, HAPYLICHHWE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOpHUsI HACIIECICTBEHHOCTH.

['eneTuka nosia. XpoMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anmMoAeiCTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX MPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTHUYeCKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbI Menaens», « TpeTuii 3akoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CrierieHHOE HAcJIeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOX€eCTBEHHBIN ajIenu3m», «B3aumMoaeiicTBUE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIMd 3aKOHOB €IMHOOOpa3ws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKporpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIIA W cpeabl Ipu  (GOpMUpPOBAHUM (PeHOTHIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICJCTBCHHAS.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON n3MeHunBocTH. HopMa peakiuu npusHaka. BapuanuoHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
W3MEHYHMBOCTH.

I'enoTunuueckas N3MeHUMBOCTh. CBOMCTBA T€HOTUIIMUYECKOM M3MEHUYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. Mei03 W TIOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHbBIE W  WHAYUMPOBAHHBIE MyTalluh. SnepHbIe W
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHoM u3MenunBoctu (H.M. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  DNUSECHEMUYECKUX (HaKmopos 8
HACe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdeMmoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmumet u  cxeMbl: «Buasl um3MeHumBOCTH», «MoaubuKalmOHHAS
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTarmii.



OOopynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (dpotorpadgum) >KUBOTHBIX C PA3TUIHBIMH BUIAMH H3MEHUYHNBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuka 4YesioBeKka

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJIAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONpPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T'€HETUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIHHOCTH YEJIIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IHpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHUil. Ponb ceneknuy B CO3JaHUM COPTOB PACTEHUH U TOPOJ
*KkuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wu3MmeHuuBocth H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIIHH. HcnwiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PanyanMOHHBIN U XUMUYECKANW MyTareHe3 Kak UCTOYHUK MYTalMi y KyJIbTYPHBIX



dbopm opranm3moB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 111 moydenns ucxoJHOTO MaTepuaa Jijisl CEeKITUH.

[TomyueHune MOJIUTIIIOUIOB. BryTtpuBuaosas THOpUIN3AIINS.
brnu3kopoACTBEHHOE — CKpelniuBaHWe, WiIM  uWHOpuauHT.  HepojcTBeHHOE
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonws3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3eéHast
PeBOIIOYUAY.

CoxpaHeHHE U U3YUYCHHE T'CHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
WX JHUKAX  pOJAWYed ISl CO3/JaHUS  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJIbTYp. /M3yuenue, coxpamenue u  ynpasieHue
2EHEMUYECKUMU Pecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u coO30aHus Ho8blx NOpoo, TUHUL U KPOCCO8, 8
MOM UuUcle C NPpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmu8HuLX MexHoN0ULL.

JleMoHCcTpauumn

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel U cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS 1 MHOT0OOpa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiumny, «OtnanéHnas rudbpuauzanus», «MyTtaresesy.

JlaGopaTopHas padora «l3ydeHue cOpToB KyJbTYPHBIX PACTCHUNU U MOPOJ]
JIOMAIITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMUM PACTEHUU U
JKUBOTHBIX (Ha CEJICKIIUOHHYO CTaHIIHIO, IJIEMEHHY 1O bepmy,
COPTOUCIIBITATCIIbHBIA  YYaCcTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBbI, MUKPOOPTAaHU3MBI, ux XapaKTEepUCTHUKA. TpanuumronHas
OMOTEXHOJOTHS:  XJICOOMEUCHUE, IIOJYUYCHHE KHCIOMOJOYHBIX IPOJYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJIYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKHUE Y TH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss M COMATHYECKHI
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIIETOK U KIIOHWPOBAHMUE JKUBOTHBIX. METOA TpPaHCIUIAHTALMHU SAECP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JITHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss UM NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynxumonrnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kiletounas nHxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

J{Broky1ye cuiibl 3BOTOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKass HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckoir Teopuu dBomonuu (CTD). HedTpanbHas
Teopust 3Bomounud. CoBpeMeHHas 3BOJIOUMOHHAsA  Ouojorusd. 3HA4YE€HHE
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBot npupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nmytemectsus Y. lapsunay, «Haxonku Y. lapsunay, «Dopmbl 60psObI
3a cymiectBoBanuey, «llopoabl romy6eit», «Muoroobpasue KyJabTYpHBIX (GopM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHJI 3BOJIIOLUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiinuid. V3meHeHue
reHo()oH/a TOMYyJSILIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homyssinusx. OQdext
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuii:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBodonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIHIA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HukHOBeHHE  MpUCNOCOOJEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauud. IIpumepsl npucnocobseHuit y opraHu3mMoB: MOp(OIOrH4YecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynibTar
MUKpPOABOMIOIMHU. M3omsius — kimodeBor (akTop BumooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rudpuanzaiys). JJIMTenbHOCTh 3BOIIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONM OWOJOTMM B pa3padOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema mposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CHJIBI 3BOJIOIUNY, «DKOJIOTHUECKas H3OJIUS MOMYyJIAIUNA CEBaHCKON (dopenmy,
«l'eorpapuueckass M30JAUS  JIUCTBEHHUIBI CUOUPCKOW W JIMCTBEHHUIIBI
naypckoi», «IlomysiMoHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupozae», «CrnocoObl Bugo0OpazoBanus», «l'eorpaguueckoe BUA00Opa3oBaHHUE
TpEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000pA30BaHHUE BUIOB CHHUI,
«ITonunnouael pacrenuit», «KamycTHo-peaeunbIil ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BUAOB, OOpPA30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI».

JlaGopaTtopnass  pa6ora  «llpucmocoOneHuss  OpraHu3smMOB UM UX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHWE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumabi-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BONIIOLMU. ['€HEeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOMOUMH. [IpuHyun cmenvt yHKyuUi.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

TaOnuupl U cxeMbl: «PUIOTCHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHATOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeloOBEeKa M MMMMaH3e», «[aBHbIE
HaIIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUJIGKIIMU, TrepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsKIEHUS KU3HU U €€ OoNpoBepkeHue onbitaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannueckux. OmeiTr C. Mumiepa u I'. HOpm.
OOpazoBanue mnosuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. .
Omnapuna, TMoTe3a nepBuYHOro OyiapoHa JIx. XomnaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropuss 3emuin U Meroabl €€ u3ydeHHs. lVIcKomaemble OpPraHHYECKHUe
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHAasE U aOCOIIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



HauvanbHblie 3Tanbl OpraHndecKkod HBOJMOLMHU. [loABIEHHE W HIBOJTIOLHS
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoucXOoXKIeHHe [BETKOBBIX
pPaCTCHUMN.

OCHOBHBIC ATallbl 3BOJIONHMH JKABOTHOTO MHupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwinil. [IpoucxoxaeHne MIEKOMUTAIOMINX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KaifHo30M. OOm@as XxapakTepucTuka KiuMara U
reoJoruyeckux mpoueccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycliOBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIIECTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIN 3KOJOTHMYECKUA KPHU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnanmnanuanwu, JI. ITactep, 1. . Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
W3YUYCHHIO CaMO3apoKIeHMUs Ku3HW», «Cxema ombita C. Mmmepa, I'. FOpwm»,
«JTamnbl ~ HEOPraHWYECKOW  3Bomouum», «l'eoxpoHosiorMueckas  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOIONUNY, «CxeMa 00pa3oBaHHS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdo3sl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHorokerounsie Bogopocianw», «Mxuy», «llamopoTHukm», «l'onocemMeHHbIe
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PBIOBI», «3€MHOBOJHBIE,



«IIpecmbikaromuecsy, «lItuusy, «Muekonuraromue», «Pa3Butne xu3Hu B
apXeucKou spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKON Ipey, «Pa3zBurue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repOapuud pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIJICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yy4elia NTHI[ W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHno abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/I3yyeHue M omnHMcaHUE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUS pacCTECHUI
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHsle
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU31M010r0-0OMOXUMHUECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymme cuiibl ((akTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKre, COllUaIbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT'€HESE.

OcCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O00E3bSHBI
(TIPOKOHCYJIBI) M PAaHHUE MTOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTpaTONUTEKN — JBYHOTHE MpEAKU JroAeh. YenoBeK yMelbli, mepBbie
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil —  0o0OmME  MpeNoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHAEPTalbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KJIMMaTa. YeloBEeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TameoreHeTrka 1 NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH mporecc ¥ noaumopdusM. [lomyssiuoHHbIE BOJHBI,
npetid reroB, murpanus U «dG(eKT ocHOBATENs» B MOIMYJALUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpemss M myTu paccelieHHsl 4eloBeKa IO IUIAHETE.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAbl B (u3udeckor  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. buoconnaneHbple HcCIeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toptpersr: Y. lapBun, JI. JIuku, . . Pornnckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0JIOBHON MO3T uenoBeKay,
«YenoBekooOpa3Hble 00€3bAHB, «CKENeT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKYILIME CUJIBI AHTPOIIOTE€HE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutek», «Yenosek  ymensli», «Yenosek
IPAMOXOIAIIMI, «JleHucoBckuid yenoBek» «Heannepranbup», « KpoMaHbOHIBD),
«IIpenku yenoBekay», « ITarbl IBOJIFOLUN YETOBEKA», «Packl yemoBekay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadhum) KapTUH C
MU(DOTOTHYECKUMH W OHUOJEHCKUMM CIOKETaMHM TPOMCXOXKICHHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJoBEKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHONICHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kalouleil cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAYKAMH.



Metoasl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MonaenupoBaHUE B JKOJOTUH. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€Ml YENOBEYECTBA C NpUpoaoil. DopmMupoBaHUe
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEH CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuwino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil dakrtop. JleiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CUTrHaJIBbHAs poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid daktop. Ilpucrnocobnenus pacteHuili K
HoJIIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
ryOMHHasT  TMOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HU B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJu4yHble pUTMBL. [IpHCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennole POpMBbI pacTeHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (TommYeckue, (Qopuueckue, Gdadpudeckue). 3HAYCHHC
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «IDkonorudyeckue @axtopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeninokpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenuity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepel, repbapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUM JKU3HM, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3MUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBiIeHUE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD).

JlabopaTopnasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTH PACTCHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua ~ Kak
ounonornyeckas cucrema. Poib HEOTHOPOAHOCTU Cpenibl, GU3NMUECKUX OaphepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid.  OCHOBHBIE TIOKa3aTeMM TOMYJISIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBAasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JvHaMmuka momnyiasiuuu U €€ peryysiius. bHOTHYeCcKHi MOTEHUHAN MOIMYJISLIUU.
MopaenupoBaHue JUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH TOMYJISIHA: poib (PaKTopoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiorndeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0rMYECcKOu
Hu. [loTeHnmanpHas 1 peann3oBaHHAs HULIU.

Bun kak cucrema nomyisuuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
VMHBA3UU Yy KEPOJHBIX BUIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl W cXeMmbl: «DKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTunHconay.

O6opynoBanue: repbapuu pacTeHUM, KOJJICKIIUUA KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jlx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceru. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wikl B 3kocucTeMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX [MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€co8, cmeneul, nyCcmboltb.

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOILECHO3. Pazmuums
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035 CTBEHHOE 3HAUCHNE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponbv kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvlx
61008) 6 yHKYUOHUposanuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  2KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUs.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoleHO3a»,  «ODKocHcTeMa

HIMPOKOJIUCTBEHHOTO JIecay», « IKOCUCTEMA XBOMHOTO Jieca», «DyHKIIMOHAIbHBIC
TPYINIbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKasi MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onoTa», «IlepBuunas cykieccus», «BoccTaHOBIEHUE Jeca Mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypObosKocucTeM.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repObapuu KyJIbTYPHBIX M IUKOPACTYIIIUX PACTCHHM, aKBAPUYM KaK MOJIEITh
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanre ypo0o3KOCUCTEMBD».

JlaGopaTopnasi pa6ora «l3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcHsl «IKCKYpCHUsl B TUIIUYHBIN OMoreorieHo3 (B qyOpaBy, Oepe3HsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocHcTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmierianerapnas o0osiouka 3eMiH, T/I€ CYIIECTBYET WU
CyIlleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o onochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOCc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUS Onocdeprl. OcoOeHHOCTH OHMOChephl Kak
rio6abHOM PK0cHCTeMBbL. JMHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE ¥ ITUPOKOJIUCTBEHHBIE Jieca, CTeNH, CAaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHANA U
ounochepHbIX QyHKIUH.

JlemoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, J. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoT Kuciopojga B TPHUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «Tynapay, «Talra», «Cmemanasiii jgec», «IIIupoKOIMCTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponnueckuid gecy.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OIIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHe YeloBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOW cpeapl. OxXxpaHa Bo3ayxa. 3arpsA3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE NPHUHIUIIBI OXPaHbl MPUPOJIBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYETOBEYECTBA U MPUPOJBIL.
PanonanbHOE  MPUPOJONOJB30BAaHME UM COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasus 3emin. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHbIE MTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl



IKopeadburumayuy dKocucmem u cnocobos 0O0pbOLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHvlx 3KOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaduu OXpaHIEMBIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K peE3yjibTaTaM OCBOCHHUS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKE OOYYaIOIIMMUCS POCCHICKOM
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIMN pPa3BUTUS OUOJOTHUYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UumMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KyJbTYPHOMY HACJIECIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peain3alii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U O0OS3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABATEIBHBIX M HCCJIEAOBATEIbCKUX 3a7ady, YBaXKUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEIUI0 U MaMSATHUKAM MPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronmoJIy4ns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTH), OEpPEHKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESTEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS IIOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBUM A
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMs] MpU PELIEHUU NpoOJieM, CBA3AHHBIX C pPALMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE  TMpaBUJ  TIOBEICHHS B MPHUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PETPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKON JIEITEbHOCTH SKOJOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpelIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydaromuxcs, (GopMupyemon
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIE 3aKJIIOYEHHUST HAa OCHOBE HAayuyHbIX (PAKTOB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAy4YHOW JAESTEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTSIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHHbBlI MHpaA H CHeI_II/I(l)I/IKy MCTOOOB ITIO3HAHUHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJIbHBIC y‘IG6HBI€ I[CﬁCTBHSI (HO3HaBaTeJ'H)HBIC, KOMMYHHKAaTUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
ITPaMOTHOCTH ¥  COLMAJbHOW KOMIIETECHIIMM OOYYalolIuXcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJbHble ydeOHblE JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE YUYeOHbIE JEHWCTBUS, COBMECTHas
NEeATEIbHOCTb.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBLACIATh UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencTtBa A TPENCTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PELIECHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIBISATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0KAa3aTEelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEIIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUYEOHBIX MIPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX MHPOPMAIMH (TEKCTe yueOHOTo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyITHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KadecTBe CpeACTBa Mmpu padoTe ¢
Ovonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKUEe, (QU3nYecKkue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a/aBaTh
BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIIHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBUS PU PEIICHUH YIEOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIATH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHWBATh HAEU C IO3ULIUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITh IUJIaH pEIICHHS NpoOsieMbl €  Y4E€TOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATh PUCKH WU CBOEBPEMEHHO IIPUHUMATh DPELIEHUA 10 HUX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
JEATEIBHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AHAINA3E PpPE3YyJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pPE3YNBTATBl OCBOCHMS COJEPKAHHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrIyONE€HHOM YpPOBHE OpPHEHTHPOBAaHbI Ha OOecreyYeHue
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUU W UX MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJlaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOW OMOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas teopus T. llIBanna, M. lIneitnena, P. BupxoBa, XxpoMmocoMHas TeOpust
HaciencrBeHHoctu T. Moprana), yuenuss (H. W. BaBwioBa — o mneHTpax
MHOTOOOpa3usi U TMPOUCXOKICHUS  KYJIbTYPHBIX  pAcTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIICIJICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHzaens, TOMOJIOTUYECKUX PAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, >KUBOTHBIX, YEJIOBEKa, IPOLECCOB IKU3HEAEITEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXAYy OpPraHOUJAMHU KIETKH U HUX
(GYHKIUSAME, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTIMUYMUTEIbHbIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH MOJIYYCHHBIX PE3yJIbTATOB,

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys LETb HUCCICIOBaHUS, AaHAIU3UPOBATH IOITYYCHHBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

YMEHHME Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  OPEJCTaBISATh  MOJYYEHHBbIE  pe3yslbTaThl Ha  YYEHHYECKHX

KOH(epeHUusX;
YMEHHUE OLICHUBATh JTUYECKHE aCIEKTbl COBPEMEHHBIX HCCIIEOBAaHUN B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayiiel mnpodeccruoHanbHOM
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIayOJsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
NPOJOJDKEHHE OMOJOTMYECKOro 00pa3oBaHMs B OpPraHU3alUsiX  CpPETHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npobjieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX M 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOTOTHUYECKHE TEOPHUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepnanackoro — o
ounocdepe), 3akonbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bapa), npasuna (munumyma 1O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

yMEHUE  BJaJE€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, IBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOro U CUMITaTPUYECKOTO
BUJI000pA30BaHUS, BIUSHUS JABMKYIIUX CHJI SBOJIONMU HA T€HO(POH T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aUMOCBSI3M MEXKIY MPOLECCaMU 3BOJIOLHUU,
JBIKYIIMMHA CUJIAMHM aHTPOINOreHe3a, KOMIIOHEHTAMU Pa3JIMYHBbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAITH  OTJIMYUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHUs, aOUOTUYECKUX U OMOTHYECKHUX



KOMITOHEHTOB  JKOCHUCTE€M, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOIATH
npaBuia mpy paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTaTh TUIIOTE3bl, MPOBEPSITh HX OKCIECPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpAICHUSI
ri100aabHbIX K3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATEIbHBIH WHTEpPEC, HANpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM (uu¢posbIe)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypenI
1 buonorus xak Hayka
2 JKvBBIe cHCTEMBI M UX H3yUYeHUE
3 buonorus kieTku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 1
5) Crpoenvnie u GyHKIUHU KICTKU 8
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1
KIIETKE
; Hacnencrennas ungopmanus u 9 05
peaym3anys €€ B KJIETKe
JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetuka — Hayka O HACIEJACTBEHHOCTH H 5 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKAsk OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Kowrposmsie  Tpakrueckue (ungposBbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
3 Maxkpo3Bosronus 1 €€ pe3yabTaThl 6
4 [TpoucxoxaeHrue u pa3BUTHE KU3HU Ha 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJIOTHS BUAOB U TOMYJISIUAN 9 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 brocdepa — riobaibpHas SKOCUCTEMA 6
11 YenoBek U OKpyrKarolas cpeaa 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOWCTBA
YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITHS U U3YUYEHUS KIICTKU. 1

Knerounas Teopus

Metoasl MOJNIEKYJISIPHON U KJIETOUHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METO/I0B KJIETOUYHOW OHOJIOTUN
(xpomatorpadusi, snexTpodopes,
muddepeHmanbHoe HeHTpU(yTrupoBaHue,

ITLIP)»
6 XHUMHUYECKUI COCTAB KIETKH 1
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1
Ouosoruyeckas poiib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxkeHue 1 0.5
0EJIKOB C TOMOIIBIO KaYECTBEHHBIX PEAKIINII»
9 CaoiicTBa, ki1accuduxanys u GyHkuuu 1

OEJIKOB

10 Opraandeckue BenecTBa KISTKH — 1




YTJIEBOJIbI

11 Opranuyeckue BelecTBa KIETKH — JIMIIHIbI
Hyxneunossie kucnorsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)»

13 Crpoenne u pynkuun AT®. Ipyrue
nykineosuarpudocdarsr (HTD)

14 CexsennpoBanue [JHK. Meroasl renomuku,

TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTtobl CTPYKTYPHOU OHOTOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka
CrpoeHne 3yKapuOTHUECKOM KIIETKH.

17 [TpakTtuyeckas pabora «/3ydeHue cBoicTB 0.5
KJIETOYHOU MEMOpaHbD»

18 IToBEpXHOCTHBIN anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «/3yuenue nBUKEHUS 0.5
IIUTOIUIA3MbI B PACTUTEIFHBIX KIIETKAX)

[TosryaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TUIacTUIbL. JITaGopaTopHast 05
pabota «MccnenoBanue mIa3Mon3a u '
JIeTIa3MOJTN3a B PACTUTENBHBIX KIETKAX)

21 HememOpanHbIe OpraHou/ bl KJIETKH

22 Ctpoenue u GyHKIHMH s1ipa
CpaBHHTEIbHAS XapAKTEPUCTUKA KIETOK

23 sykapHot. JlabopaTopnas padora «3yuenue 0.5

CTPOCHUA KJICTOK pa3JIMYHbIX OPIraHU3MOB>»




24

25

26

ACCUMUIISITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTabom3Ma. Turbl oOMeHa
BeniecTB. JlabopaTopHas padora «3ydenue
KaTaJIMTUYECKOW aKTUBHOCTH (pepMEHTOB (Ha
pUMEpe aMHJIa3bl WK KaTalla3bl)»

DepMEHTaTUBHBIN XapaKTep peakuu
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «/3yuyeHnue GpepMEeHTaTUBHOI'O
pacILeIUIeHHs] IEPOKCHUIa BOAOPOA B
PacCTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOpH! M OCIKH-UHTUOUTOPEI

0.5

27
28

ABTOTpOGHBII THII OOMEHa BEIIECTB

dorocunTes

29

30

31

32

XemocuHtes. JJaboparopnas pabota
«CpaBHeHue nporeccoB GOTOCUHTE3A U
XEMOCHHTE32

AHaspoOHbIe Opranu3Mbl. Buibsl 6poxxeHus.
JlaGopatopHas pabota «CpaBHEeHUE
MIPOLIECCOB OPOKEHUS U JbIXaHUS»

AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPreTUIECcKOro ooMeHa. DHeprus
MeMOPaHHOTO IpaJueHTa NpoToHoB. CHHTE3
AT®: Pabora nporoHHoi AT®-cuHTa3bI

O06o0011eHe U cUCTeMaTH3aIMs 3HAHUH 110
teme "OOMeH BelecTB U MpeBpalieHne
sHepruu B kietke" / KonrposibHas padora mo
teme "OOMeH BelecTB U MpeBpalieHre
SHEpPruM B KieTke"

0.5




33

Peakuun MaTpu4HOro cUHTE3a

34 Tpanckpunius — marpuuabiii cuaTe3 PHK
35 Tpaucasus u e€ Tarnbl
36 Komupoanue amuaOkuCc0T. Ponb pubocom
B OuocuHTe3e OenKa
37 Opranuzaius reHoMa y mpoKapuor u
JYKapHOT
38 MoutekysipHbIE MEXaHU3MBbI SKCIIPECCHH
TCHOB Y 3YKapHOT
Bupycsl — HekseTouHble (OPMBI KUZHU U
39 oOnuratHele napasuThl. [IpakTuueckas 0.5
pabora «Co3aHue MOJIeNH BUPYCa»
40 Bupycusle 3a00neBaHus UyeI0BeKa,
JKUBOTHBIX, PACTCHU
41 HanorexHomornu B OMOJIOrMY U MEIUIIMHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsnii cunte3 JTHK
Xpomocomsl. JITaboparopHast pabora
44 «M3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»
45 JleneHnue KJIETKM — MHTO3
Tunsl knetok. KapruoknHes3 U HTUTOKUHES.
Perynsmus ®U3HEHHOTO ITUKIIA KIETOK.
46 JlaGopatopHas pabota «HaOnronenue Mutosa 0.5
B KJIETKaX KOHYMKA KOpeIIKa JykKa (Ha
TOTOBBIX MUKPOIIpENapaTax )
47 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110

temaMm "HacnencrBennas naopmanus u




peanuzanus ee B kieTke", "Ku3HeHHBIN UK
kietkn" / KoHtrposbHas paboTa mo teme
"Peakiiuu MatpuyHOro cuHTE3a"

48 OpranusM Kaxk eMHOE LIeJI0e 1

49 Txanu pacrenuii. JlTabopatopHas pabora 1 05
«3ydeHue TkaHeH pacTEHUI '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHnas pabota «M3yueHue Tkanen 1 0.5
YKUBOTHBIX)»
Opranbl. Cucremsl opranoB. JlaboparopHas

51 paborta «M3yueHnne opraHoB IIBETKOBOTO 1 0.5
pacteHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBI>KeHNE OpraHN3MOB

94 [Intanue oprann3zMoB 1

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxaHue opraHu3MoB 1

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YeJoBeKa

58 TpaHCIIOPT BEIIECTB y OPraHU3MOB 1

59 KpoBeHocHas cuctema o3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Beinenenue y opranusmMoB 1

61 3amuTa y OpraHu3MOB 1

62 NMMyHHas cucrema 4yenoBeka 1

63 PazapakxuMoCTh U perysisiius y Opranu3MoB 1




64

I'ymopanbHas peryssinus 1 3HAOKpUHHAS
CUCTEMA XUBOTHBIX U YEJIOBEKA

65
66

Dopmbl pa3MHOKEHUSI OPTraHU3MOB

ITonoBsoe Pa3MHOXKCHUE

67

68

69

Meiios

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta
«/3yueHue cTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPETapaTax»

I/IH,I[I/IBI/II[yaJ'IBHOG Pa3sBUTHC OPraHUu3MOB —
OHTOI'CHEC3

0.5

70

71

72

73

3akajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

Poct u pazButue xxuBoTHbIX. JlaGopaTopHas
pabora «BblsiBIeHUE NPU3HAKOB CXOJICTBA
3apo/ibIiiel TO3BOHOYHBIX JKUBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUs BBICIIUX PACTEHUID)

O0001eHne 1 cucTeMaTU3aIis 3HAHUH 110
teme "CTtpoeHue U pyHKIIUN Opranu3mMoB" /
KonTtponbHas padora no teme "CTpoeHue u
¢byHKIMN OpaHU3MOB"

0.5

0.5

74

VcTopust CTAHOBJICHUS B PA3BUTHS T€HETHKH
Kak Hayku. OCHOBHBIE TIOHSTHS U CHMBOJIBI
reHetuku. JlabopatopHas pabora
«JIpozoduna xak 00bEKT TEHETUYECKUX
UCCIIEI0BAHUI

0.5




3aKOHOMEPHOCTH HACTEAOBAHUS TPU3HAKOB.
MoHoru6puaHOe CKpeluBaHue.

75 [IpakTruueckas padora "U3yuenue 1 0.5
Pe3yJIbTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS
y npo30o¢puiier"
76 HuTonoruueckue OCHOBBI MOHOTUOPHIHOTO 1
CKpEIIMBAaHUS
77 AHanusupytoliee ckpemuBanue. Hernonnoe 1
JIOMHHHPOBAHHE
Jurubpunnoe ckpenuBanue. [Ipaktuyeckas
78 pabota «/3y4yeHue pe3yabTaToB 1 0.5
JUTHOPHUIHOTO CKPEIUBAHUS Y JPO30(UITBI)
79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBaHUS
80 CrerieHHOE HaclleJIOBaHUE TPU3HAKOB 1
81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1
82 I'enernka mona 1
83 I'enoTun kKak MeJIOCTHAs CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
PACTCHHIA, )KUBOTHBIX U YEJIOBEKa
85 M3MeHunBOCTh MpU3HAKOB. Busl 1
U3MEHYUBOCTH
86 MonudukarmonHas U3MEHYHBOCTh 1
BapuauuoHHsIi psia U BaprallMOHHAs
KkpuBas. JJaboparopHas pabota
87 «WccnenoBanne 3akOHOMEPHOCTEN 1 0.5

MOIU(DUKATTMOHHOW U3MEHUYUBOCTH.
ITocTpoenne BapuallMOHHOTO psifa U




BAPUALIMOHHON KPUBON»

88

89

I'eHOTHIIMUECKAs N3BMEHYNBOCTD.
KomMOunaTruBHas N3MECHYHNBOCTD
MYTaI_[I/IOHHaH N3MECHYHNBOCTD. HpaKTI/I‘IGCKaﬂ

pabora «MyTtanuu y apo3oduiibl (Ha
TOTOBBIX MUKPOIIpEIiapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAl[IOHHOIO IIPOLIEcCa.
OnureHeTHKa U SMUIreHOMHUKa

91

O06001IeHre U cUCTeMaTU3aIHs 110 TeEMe
"I'eneTnka - HayKa 0 HACJIEJICTBEHHOCTH U
W3MEHYMBOCTU opranu3MoB" / KoHTposbHas
pabora o Teme "'enernka"

0.5

92

93

['eneruka yenoseka. [Ipakruueckas padora
"CocTaBieHHe U aHaJIu3 POJIOCIOBHON"

MeToasl METUITMHCKON T€HETUKH

94

95

96

97

3HaueHne MeIUIINHCKON M€ HETUKU B
Hpe]lOTBpaHIeHI/II/I H JICHCHHUH I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHUS CENEKITHH.
JlaGopaTtopHast paborta "M3yueHnue copToB
KyJIbTYPHBIX PACTCHHH W TIOPO,T JOMAITHHX
JKMBOTHBIX"

MeToab! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabota "M3yueHne MeTo10B
CEJIeKIIUH pacTeHui"

JloCTHKEHM S CeJIEKIIUU PACTEHUN U

*KUBOTHBIX. [IpakTnueckas padora
"IIpuBuBKa pacteHHi"

0.5

0.5




CoxpaHeHue, U3y4eHHe U UCII0JIb30BAHNE

98 1 0.5
TCHETHYECKUX PECYPCOB
buoTexHonorus kak Hayka u 0Tpacib

99 npousBojcTBa. [IpakTudeckas padora 1
"N3yuenune 00bEKTOB OMOTEXHOIOTHH"
OCHOBHBIC HANPaBJICHUS] CHHTETHYCCKHUH

100 1
Ounonoruun

101 XpOMOCOMHasI ¥ T€HHAsE HH)KCHEPUS 1

102 MeaunuHCcKre OMOTEXHOJIOTHI 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 135




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
o Tema ypoka Beero Kontpoabubie IIpakTuuyeckue 0BpazoBaTETBHbIC
padoThI padoThI pecypeni
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBHOKyILIME CHIIBI 3BOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHNE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1
HBOJIIOLINH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIUS
6 [Momynsius — >neMeHTapHas €IMHULIA 1
3BOJIIOLIMU
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BpIsiBIeHNE H3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BUIa»
8 DneMeHTapHbIe GaKTOPHI IBOITIOIUU 1
9 Dddext ocHoBarenst. I ekt OyTHUIOYHOTO 1
TOPJIBIIIIKA
10 Murpauuu. M30numuu nomysisiui: 1
reorpaduyeckas, Ouonornueckas
1 EcrecTBeHHBIN 0TOOP — HANPABJISIFONITUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

14

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpOdBoJroHH. JlaboparopHas
pabora «M3ydyenne apomopdo3oB u
MMO0aANTALUN Y PACTCHUHN U KUBOTHBIX»

[Tpumepbl IPUCTIOCOOIICHHH Y OPTraHU3MOB:
MopdoJiorudeckue, GU3noIOrnIecKue,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
11eIeco000Pa3HOCTh)»

0.5

0.5

15

16

Buj, ero kpurepuu u CTpyKTypa.
Jlaboparopnas paboTta «CpaBHEHUE BUIOB
10 MOP(OIIOTHUECKOMY KPUTEPHEOY»

CrpykTypa BUaa

0.5

17

Bunoob6pa3oBanue kak pe3yiabrar
MHUKPO3BOJIOIUH

18

19

CBs3b MUKPO3BOJIFOIHUU U STTUAEMHUOJIOTHN

Makpossontonus. [TaneonTonornueckue
METO/bl U3YUEHUS SBOTIOLUN

20

21

22

buoreorpaduueckre METOIbI H3yICHHS
ABOJIIOLIMU

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
Mopdororudeckre MeToIbl H3yUeHUst
DBOJTIOLUHN

MOJ'ICKyJBIpHO-FCHCTI/ILICCKI/IG,
OHMOXMMUYECKHE U MAaTEMaTUUYCCKUE MCTOABI
HU3YYCHUS 5BOJIIOITNU




23

OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

AnantuBHas paauauus. HepaBHOMepHOCTh

24 TEMIIOB HBOJIIOIIH

o5 Hay4Hble runmoTe3sl MPONCXO0XKICHUS )KU3HH
Ha 3emie

26 JloHay4HbIE TPEICTABICHUS O 3aPOKICHUN
KU3HH

97 OCHOBHBIE 3Talbl HEOPraHUYECKOH
HBOJIIOIIH

28 ['unoTtessl 3apoXKACHUS KU3HA
Hctopus 3emin 1 METO/IbI €€ H3yUYeHHUS.

29 Jlaboparopuas pabora «/3ydeHne u 05
OIMCaHME UCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY

30 HadanbHbIe STarbl OpraHndecKon IBOITIOIIH

31 OBOMIOIUS DYKapUOT
OCHOBHBIE TaITbI YBOJIOIIH PACTUTEILHOTO

39 mupa. [Ipaktnueckas padbora «3yuenue 05
0COOCHHOCTEH CTPOCHHS PACTEHHI Pa3HBIX '
OTIEIIOBY

33 OcCHOBHBIE 3TaIbl HBOIIOIUH KUBOTHOTO
MHUpa
DBouoLUs )KUBOTHBIX. [IpakTrueckas

34 pabota «M3yueHne ocoOEHHOCTEN CTPOCHUS 0.5
MTO3BOHOYHBIX JKUBOTHBIX)»

35 PazButue xu3Hu Ha 3eMIie Mo spam 1
nepuosiamMm

36 MaccoBbie BBIMUPAHHS — DKOJIOTHICCKHE




KPHU3HCHI NIPOLLIOrO

CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO

37
0COOEHHOCTH
CoBpeMeHHas cucTeMa OpraHu4eckoro
38 Mupa. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHU3MOB
O06o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
39 TeMaM "MUKpPO3BOIIOLUS U €€ Pe3yJIbTaThl”,
"Makpo3BOIIOIUS U €€ Pe3yabTaThl"/
KonTponbnas pabota no teme "IBomrorus"
40 AHTpOIIOJIOTHS — HayKa O YEJIOBEKE
41 Pa3BuTHe npencraBaeHu 0 MPOUCXOXKICHUN
YeloBeKa
Mecto uenoBeka B CHCTEME OPTraHUYECKOTO
42 mupa. JlaboparopHas padota «3yuenue 05
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YellOBeKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
43 JIBMOKyIIME CUJIbl aHTPOIIOTeHE3a
44 CooTHo1IeHre OMOJIOTHYECKUX U
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [TaneoreHeTrka U aJeOreHOMHUKA
47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTudeckas padbora
48 «V3y4eHne SKOJIOTMYECKUX alarTaliid 0.5
YeJ0BeKay
49 MeXIUCIUTUTHHAPHBIC METOTBI

AHTPOIIOJIOTUN




50 3apokIeHUE U Pa3BUTHE YKOJIOTUN 1
Metonsl sxkonorun. JlabopatopHasi pabora

51 «3yueHne MeToA0B IKOJOTHUECKUX 1 0.5
HCCIIEAOBAHUIN

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abunornyeckue pakTopbl. CBET Kak

54 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BrIsiBI€HNE PUCTIOCOOICHUI '
OpPTaHU3MOB K BIIUSTHUIO CBETa
Abunortnyeckue gaktopsl. TemmnepaTypa Kak

55 skosorunueckuii pakrop. JlabopartopHas 1 05
pabota «BplisiBIIeHHE TpUCTTOCOOIECHU '
OpPTaHU3MOB K BIIUSTHHUIO TEMIIEPATyPhI»
AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HBIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 Bronornveckne puTMBbl 1

59 Kuznenusie popMbI OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOCHCTBUI

61 JUIsl CYIIIECTBOBAHUS OPIaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU MOy ISIIHH

63 OcCHOBHBIE TIOKA3aTEN TOMYJISIINN:




YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
MI0JIOBAsi CTPYKTypa

OcHOBHBIC TOKA3aTeIU NOmyJIIuuu:

64 POKIAEMOCTh, IIPUPOCT, TEMIT POCTa,
CMEpPTHOCTh, MUTPALIAN

65 DKoJoru4eckasi CTpyKTypa MomnyJisiuu

66 JlnHaMuKa MONYJISIIHAA U €€ perysnus

67 KpuBbie pocTa 4MCIEHHOCTH TOMYJISIIHH.
KpuBbie BEDKUBaHUS
Dkonoruveckas Huia Bujaa. JlabopatopHas

68 pabora «IIpucnocobneHus: ceMsiH pacTeHUI 0.5
K pacceneHuIo»

69 Bun xak cucrema nomysiui

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopoT BemiecTB 1 MOTOK YHEPTUH B
IKOCHCTEME

74 OCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMUIbI

76 N3menenns cooOIecTB — CyKIIECCHHI

77 [IpupoanbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMBI MOPEN U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
TYHJp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI




Ypboakocucremsl. [IpakTudeckas pabora

80 0.5
«M3yuenue u onucanue ypoo3KOCUCTEMBD»
3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICYICTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHUN

82 Pa3HBIX TUNIOB Ha CyOOpraHM3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 000g09Ka
3emnn

84 Yuenne B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMochepsl

86 KpyroBopots! BemecTs u
OMOTeOXUMHUECKUE IIUKIIBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTs 6uoCheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

01 AHTPOIIOT€HHOE BO3JICHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana npupoabI

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYHUBOTO
Pa3BUTHS YEIIOBEUECTBA U MPUPOIBI
PanmonansHoe NpupoAONONb30BaHNE U

94 COXpaHEHHEe OMOJIOTHYECKOTO pa3HOOOpa3us

3emin




O06o001IeH e U cHCTeMaTU3alvs 3HaHUN 110
TemaM "DKOoJIorud - HayKa o
B3aMOOTHOLICHUSIX OPTraHU3MOB JIPYT C
JIPYyTrOM U HaJIOPraHU3MEHHBIX CUCTEM C
oKpy:xaroieit cpenoi”, "Oprann3msl u

95 1

cpena ooutanus", "IKOIOTUS BUOB U

nomysanus”, "IKOJI0THs COOOIIECTB.

Okonorunyeckue cucremsl”, "brocdepa -

riobanbHas sxkocuctema” / KontponbHas

pabota o Teme "Dkomorus"
96 PesepBHblil ypok 1
97 PesepBHbIil ypok 1
98 PesepBHblil ypok 1
99 PesepBHbIi1 ypok 1
100 PesepBHbIil ypok 1
101 PesepBHbIi1 ypok 1
102 PesepBHbIil ypok 1

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MH TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI H
pEIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYECKUX,
HKOJIOTUYECKUX MPOOIIEM YETIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC POCCUHCKUX U

SaPY6e)I(HLIX y‘IéHLIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX MCCIICTOBAHUSAX JKHBBIX
00OBEKTOB M D3KOcHCTEM (ONUCaHWE, W3MEpEHue, MPOBEACHUE
HAOMIOACHUH); CIIOCOOAMHU BBISBICHHSI M OIICHKH aHTPOIIOT€HHBIX
WU3MEHEHUH B IIPHPO/IC.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh UX IKCIIEPUMEHTATHLHBIMU
cpenctBaMu, (GOpPMYIHpPYS LENb HCCICIOBAHUS, AHAIN3UPOBATH
MOJTyYeHHbIE Pe3YJIbTATHI U J1€1aTh BHIBOJBI.

BblsiBeHHE 3aBHCUMOCTH  MEXKIy HCCIEIyeMbIMH BEIMYHMHAMH,
00BSICHEHUE TTOYYEHHBIX Pe3yJIbTaTOB U (hOPMYITHUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOH?ITI/Iﬁ, Teopnﬁ " 3aKOHOB

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKHMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMEe OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYJSIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOUHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OUONONIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/ICHHE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHUTeTa II.
Opnux, N1.1. MeunnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiiieBoro cxojactsa K. bapa, sBomtounoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS HSBOJJIOLUH, TCOPUA




antporioreHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenne H.M. BaBunoBa o meHTpax MHOrooOpasus M MpPOHCXOXKICHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa 0 nOyTix u
HampaBJIeHUsX 3BojronuH, yuenue B.W. Bepnaackoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAaclIeIOBaHUs IPU3HAKOB W HapyLIEHUs CUEIJICHUsS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSJIOB B HACJIEICTBEHHOU
nsMeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apoappimeBoro cxoxactsa K. bopa;
Oouorenernueckuii 3akoH J. ['exkerns, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyMa lO. JIubuxa, sKon0ruueckoi mupaMuibl 4Uced,
O1OMAaccChl U SGHEPTUN);

runore3bl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OynboHa JIK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABJIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCXKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, nmpoueccamMm M ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JIsI pa3HbIX TUIIOB
HaCJICAOBaHUA NPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'UU B SKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB Yy pACTEHMH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu OOMEeHa BELIECTB; ITalaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMi YMOPUOHAIILHOTO Pa3BUTHS; FEHOTUIIOM
u ¢deHotunoM, ¢eHoTUIoM U (GaKTOpaMu Cpelbl OOUTaHMUS;
IIpoLeccaMy  JBOJIIOLMM; JBWXKYIIMMU CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT; OJTHOKIECTOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIICHO30B, YKOCHCTEM U
Oouoctepsl; CTPOCHUS OPraHoB W CHUCTEM OpPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATETHHOCTH, TPOTEKAIOITNX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJIOrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTr0 M TeTepoTpodHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJbHOIO Pa3BUTUSl OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHUCTBUSA TI'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTAaOWIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CHUMIATPUYECKOro
BUJI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLMU HA TeHO(POH]
TIOTYJIALMY; TPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeae OoOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYyroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'UH B OKOCHUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIAEIATH CYIIECTBEHHbIE IPHU3HAKH
BUPYCOB, KIETOK IIPOKapMOT M JYKapHOT; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4eckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIUBUIYaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
060pbOBI 32 CyIIECTBOBAHHE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpefe OOUTaHMs, BIHUSHUS
KOMITOHEHTOB KOCHCTEM, AaHTPOIIOI'€HHbIX U3MEHEHUHN B 3KOCHUCTEMAX
CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB M INpEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX T'PYII; B3aMMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAHMSA;, EIWHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37I0pPOBOI0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpasus
BUJOB M HKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS TPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOpPMAIHMIO OHOIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OHoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HHUM COOCTBEHHYIO

ITO3HIIHIO




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 BUOJOI'M

Kon

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

buosnorns xax HayKa. ’KuBble cucTeMbI U UX HN3Yy4YCHHUC

CoBpemeHHast OMONOTHs — KOMIUIEKCHas Hayka. buoiornuyeckue Hayku U
u3y4aembie UMU mpobrembl. DyHIaMeHTaTbHBIC, TPUKIAIHBIC U TOUCKOBBIC
HAYYHBIC UCCIICIOBAaHUS B OUOJIOTHH.

3nauenue Ouonoruv B (GOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBa3annbie ¢ Ouogorueil. 3HaueHue OUOIOTUU B
MPaKTUYECKOU JIEATEIbHOCTH 4YEJOBEKAa: MEAMIIMHE, CEJIbCKOM XO3SIHCTBE,

IIPOMBILUIEHHOCTH, OXPaHEe IPUPOBI

1.2

13

KuBpie cuctembl Kak mpeaMer wulydeHus Ouosnoruu. CBOKMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOTO COCTaBa, IJUCKPETHOCTh M IIEJIOCTHOCTD,
CJII0)KHOCTh U YHOPSIOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTh, CAMOOpPraHU3alIMS,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3auuyd JKHABBIX CHCTEM: MOJIEKYJISIPHBIMA, KJIETOYHBIM,
TKAQHEBBIM, OPraHU3MEHHBIM, MOMYJALUOHHO-BUIOBOW, 3IKOCHUCTEMHBIN
(OmoreoneHoTHueckuit), 6uocdepHsiil. IIporeccsl, MpoucxoasIIe B KHUBBIX
cuctemax. OCHOBHBIE MPU3HAKH KUBOTO. JKH3HB Kak (popma cyliecTBOBaHUS

MaTepuun

Mertoasl Ouonoruueckoir Hayku. HaOmronmenue, m3MepeHue, IKCIIEPUMEHT,
cucTeMarm3anmsa, MeTaaHann3. lloHdgTHe O 3aBHCHMOM W HE3aBHCHMOM
nepeMeHHon. [lmanupoBanue »skcnepumeHTta. [locTaHoBKka W mpoBeEpKa
runore3. Hynesas runoresa. [lonstre BeiOOpKU U €€ nocTOBepHOCTH. Pazdpoc
B Ouonormyeckux JaHHBIX. OIlEHKa JOCTOBEPHOCTH  TOJYYEHHBIX
pe3ysbTaToB. [IpUYMHBI HMCKa)XX€HHsS pe3yJIbTAaTOB JKcrepumeHTa. lloHsaTne

CTaTUCTHYCCKOI'O TECTA

Knerka xak Ouosiorudyeckasi cCucreMa

2.1

Knetka — crpykTypHO-QyHKIMOHaNbHAs eAUHMLA >kuBoro. Mcropus
oTKphITUs KieTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[Bann, M. Ilneitnen, P. Bupxo). OcHOBHbIE MOJIOKEHUS COBPEMEHHOMN
KJIETOYHOW TEOPHH.

Metoabl  MOJEKYJSpHOW M KIETOYHOH  OMOJIOTMH:  MHKPOCKOIHS,
xpomarorpadus, aneKkTpodopes, METOJ MEYEHBIX aTOMOB,

nuddepeHnranbHoe NeHTPUGYyTHpOBaHNE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUNA COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTpaMUKpPOdJIEMEHThI. Boaa




2.3

U e€ poJib Kak pPACTBOPUTENS, peareHTa, y4yacTHME€ B CTPYKTYypHUPOBaHUU
KJIIETKH,  TEIUIOperyjiiuuv. MuHepaibHble  BELIECTBA  KIETKH,  HUX
Ounosnoruueckas poiib. Pojip KaTHOHOB U aHHOHOB B KJIETKE.

buonornueckue nonumepsl. benku. AMHUHOKUCIOTHBIM COCTaB OENKOB.
Crpykrypsl 6enkoBoii Mosekynbl. [lepBudnas cTpykTypa Oenka, menTHaHas
CBA3b. BTOpuuHas, TpeTuuyHas, 4eTBEpTUYHAs CTPYKTYyphl. JleHaTypaums.
CgoiictBa OenkoB. Kiaccudukanus OenkoB. buonorundeckue GyHKIum
OENKOoB.

VYrieBoabl. MoHOCaxapu/pl, AMCAXAPUIbl, OJIUIOCAXaPUAbl U MOIHCAXAPUIBL.
OO0muii 1wiaH crpoeHuss U (U3MKO-XMMHYECKHE CBOMCTBA YIJIEBOOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunuaer. TuapodunsHO-THAPODOOHBIE cBOMcTBa. Kitaccupukammst JMITHAIOB.
Tpurmunepuasl, Gochonmnuasl, BOCKH, cTepouabl. buonorndeckue GpyHknm
aunuaoB. OOmue cBOHCTBA OHOJOTMYECKMX MEMOpaH — TEKYy4ecTb,
CIIOCOOHOCTH K CaM0O3aMbIKaHHIO, MTOIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JHK n PHK. Ctpoenue HyKI€HMHOBBIX KHCIOT.
Hyxneorunsl. Ilpuaiun  komrmementapHoctd. [IpaBuno  Yapraddda.
Crpykrypa IHK — nBoitHast cnupans. MecToHaxoxaeHue U OUOIOrHYecKue
¢bynkun JJHK. Bunst PHK. ®@yakuuun PHK B knetke.

Crpoenue moinekyinbl AT®. Makpospruueckue cBsizu B moJiekyiae ATO.
buonornueckne Qynkimuun AT®. BoccraHOBIEHHBIE TIEPEHOCUUKH, UX
¢dbyukun B kinetke. CexkBenupoBanue JJHK.

CtpykTypHas Ouomnorusi: OMOXUMHUYECKHE U OHOPU3UYECKUE HCCIIeTOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYI

Tunsl KJIETOK: JyKapuoTHYecKas U Ipokapuoruuyeckas. CTpyKTypHO-
(byHKIIMOHATIbHbIE 00pa30BaHMSI KJIETKH.

Crpoenue npokapuotuueckoi kiaetku. Kierounast crenka Oakrepuit u apxei.
OCoOeHHOCTH CTPOEHHUS TeTepOTPOPHOI 1 aBTOTPO(PHOI MPOKAPHOTHUECKUX
KJIETOK. MecTo U pojb MPOKapuoT B OMOIIEHO3AX.

Crtpoenune u GyHKIMOHUPOBAHUE DYKAPUOTHIECKOW KIIeTKH. [lmazmaTnyeckas
meMmOpana (miasmanemma). CTpykTypa IUIa3MaTHUECKOM  MeMOpaHbI.
TpancmopT BemiecTB uepe3 IUIa3MaTHYECKyr0 MeMOpaHy: MacCHBHBIM
(muddysus, obneruénnas nupdysus), akTUBHBIN (MIEPBUYHBIA U BTOPUYHBII
akTUBHBIN TpaHcnopT). [lomynponunaemocts MeMOpanbl. PaGora HaTpumii-
KaJMEeBOTO Hacoca. OHJOUUTO3: MHHOLMTO3, (Haromuro3. OK30IMTO3.
Knerounas crenka. CTpykTypa ¥ (YHKUMH KJIETOYHOW CTEHKH PpacTEHUM,
rpuooB.

[uromnazma. [uto3omns. [luTockener. [[Brxkenue nutommiazMbl. OpraHou bl
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kiaetku. OpHOMeMOpaHHBbIE OpPraHOWABI KJIETKU: JHJIOMJIa3MaThyecKas CeTh
(BIIC), anmapat "ok akH, TU30COMBI, UX CTpoeHUe U GyHKIHH. B3anMocBsI3b
OJTHOMEMOpaHHbIX  OpraHouaoB  KjieTku. CTpoeHue  IrpaHyJspHOrO
perukyinyma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'maaxuii (arpaHyJsipHBIN) SHAOIUIA3MAaTHUYECKUN peTuKyiayM. CekperopHas
¢ynkuusa anmapara lonpmxu. TpancnopT BemiecTB B KieTke. Bakyonu
pactutenbHbIX KieToK. Kierounslit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUIBL.

Crpoenrie 1 QyHKIUH MUTOXOHAPHHA U TuacTuj. IlepBuUdHbIe, BTOPUYHBIE H
CIIO)KHBIE  IUIACTHIbl  (DOTOCHMHTE3UPYIOUMX AYKApHOT. XJIOPOIUIACTBHI,
XPOMOIUIACTHI, JIEMKOILIACTHI BBICUIMX PACTEHUN.

HememOpannbie opranouabl kieTkn CTpoeHne W (YHKIUH HEMEMOpPaHHBIX
OpraHouioB KieTku. Pubocombl. MukpodumameHTsl. MpIIeuHble KISTKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHue M JBHKEHHE KTYTUKOB U
pecHrueK. MUKpoTpyOOUKH LUTOILIAa3MBbL. LleHTpHOIIb.

Anpo. O6onouka sapa, XpOMaTHH, KapUOILJIa3Ma, SIPBILIKU, UX CTPOCHUE U
byskuun. SnepHblil 6enkoBbii MaTpukc. [IpocTpaHCTBEHHOE pacmnoIokeHUE
XpOMOCOM B MHTep(]a3HOM sizipe. benku xpomaTtuHa — THCTOHBI.

Knerounsle BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT

(pacTUTENbHOM, KUBOTHOM, IPUOHOI)

AcCUMWISIIIVS U TUCCUMUIISILIUSL — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIIECTB: aBTOTPO(DHBINA U TeTepOoTpoPHBINA. YUacTue Kuciopoaa B 0OMEHHBIX
npoleccax. DHepreTuueckoe obecriedeHue kieTku: mnpespaiieHue ATD B
oOMeHHBIX Mporeccax. PepMEeHTATUBHBIA XapakTep pPeaKUUid KIETOYHOTO
Merabonuzma. dDepMeHTHI, UX CTPOCHHME, CBOMCTBA W MEXAHU3M JIEHCTBHUSI.
Kogepmentsl. Otnnuus (epMEHTOB OT HEOPraHMYECKHX KaTalu3aTOpOB.
benku-aktuBaTopsl M O€JKU-UHTUOMTOpPBHL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIH OT Pa3IMUYHbIX (PaKTOPOB.

IlepBrUYHBIl CHUHTE3 OpPraHMYECKUX BemiecTB B KieTke. PotocuHTe3. Poinb
XJIOPOIUIacTOB B Tiporecce ¢GoTocuHTe3a. CBeroBas W TeMHOBasi (hasbl.
[TponykTuBHOCTH (poTOCHHTE3a. BiusHue paznnyHbIX (PaKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHHe POTOCUHTESA.

XeMOCHHTE3. Paznoobpaszue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTPUPUIUPYIOIITHE OakTepuu, Kene300aKTepu, cepobakTepuu,
BOJIOPOJIHBIE OaKTepUU. 3HAUEHHE XEMOCHHTE3A.

AnaspoOHble opranu3Mbl. Bumsl OposkeHus. IIpoaykTbl OpokeHHS M HX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPTaHM3MBI KaK OOBEKTHI

OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.
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AspoOHBIE OpraHU3MBI. Oransl HSHEPIreTHYECKOTO oOMmeHa.
[MogroroButenpHpid  3Tan. [HKOMM3 — OECKUCIOPOIHOE pACHICIUICHUE
TJIFOKO3BI.

buosornueckoe OKHUCIIEHHE, WIN KIETOYHOE AbIXaHUE. POJlb MUTOXOHIpPUNA B
nporeccax ~— OMOJIOTMYECKOTO  OKucieHus.  Lluknuyeckwe — peakuuu.
OxucnurensHoe  ¢dochopunupoBanue. [IpenmymiectBa a’poOHOrO MyTH
oOMeHa BemIeCTB Tepen aHadpoOHBIM. D(PPEKTHBHOCTH HEPTETHYECKOTO

oOmMmena

Peakuun marpuyHoro cuHtesa. IIpyHIMI KOMIIZIEMEHTApHOCTH B pPEaKLHAX
MATPpUYHOTO  CHHTe3a. Peamm3anus  HACIEACTBEHHOH  MH(OpPMALUU.
I'eneTnueckuit Kox, ero ceorcraa. Tpanckpunuus — matpuunbii cuare3 PHK.
[TpyHUMIIBI  TPAHCKPUILMK: KOMIUIEMEHTApHOCTb, AaHTUIIAPAJUIEIbHOCTb,
aCUMMETPUYHOCTh. TpaHcisuus U e€ stanbl. Yyactue TpaHcnoptHbix PHK B
OouocunTese Oenka. Ycmosus OnocunTe3a 6enka. KogupoBanne aMUHOKHCIIOT.
Pons pubocom B OnocuHTe3e Oenka.

Opranuzanus reHoMa y IPOKapUOT M JyKapUOT. Perymnsanus akTUBHOCTH
reHoB y mpokapuot. ['umore3a omepona (®. XKako6, XK. Mano). Perynsums
0OMEHHBIX IIPOLIECCOB B KileTKe. KieTouHsblil roMeocTas.

Bupycsl — HekneTouHble GOpMbl KU3HU U OOJIMraTHbIe mapasuTbl. CTpoeHue
IPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

Bupychsie 3a001eBaHus YenoBeKa, )KUBOTHBIX, pactenuii. CITN, COVID-109,

couaJIbHbIC U MEAUITMHCKUEC HpO6J’I€MI)I
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Knerounslii nuki, ero mnepuoabl u peryisuus. HWurtepdaza u  muros.
Oco0eHHOCTH MPOIIECCOB, MPOTEKAMUX B HHTEpPa3ze. [lonroroBka KieTku K
nenenuto. [IpecuHrerndyeckuit (IMOCTMUTOTUYECKHUH), CHHTETHYECKHA U
HNOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TEPUO/Ibl HHTEP(DA3bI.

Marpuunsnii cunte3 JIHK — perumkanuma. IIpuanuner perumkanun JIHK:
KOMIIEMEHTApHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, AHTUIIAPAJLIEIbHOCTD.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenue xpomocoMm. Teromepsl
U TeroMepas3a. XpOMOCOMHBIN HaOOp KJIETKH — KapuoTHM. JlummounaHsiil u
rarionHb  Habopbl XpoMocoM. ['omonormynsle Xxpomocowmbl. I[lonoBbie
XPOMOCOMBI.

Jenenne knetkn — muto3. CTaguu MUTO3a U IPOUCXOIALINE B HUX MTPOLIECCHI.
Tunsl Muto3a. Kaproknnes n nutokuHes. buonornueckoe 3HaY€HHUE MHUTO3a.
Perymauus mMuToTHMYECKOro NMKIAa KiIeTKH. [IporpamMmupyemasi KieTodHas
rubesnp — anomnro3s.

DyHKIMOHAJIbHASI TCHOMUKA

Opranusm kak OHOJIOTHYECKasi CUCTEMa
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OOHOKIJIETOUHBIE,  KOJIOHHMAJIbHBIE, = MHOTOKJIETOYHBIE  OpPraHU3Mbl U
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrionoe (BKIOYash BEreTaTUBHOE) U
nojoBoe. Buapl 0ecronoro pa3sMHOXKEHHUS: IIOYKOBAaHHUE, CIIOPYJIALUS,
(dparmenTanys, KJIOHUPOBAHHE.

ITonoBoe pasmuoxkeHue. IlonoBeie kieTku, wim ramersl. Meito3. Craguun
Meiiosza. [loBenenue xpomocom B Mmeiose. Kpoccunrosep. buonornueckuii
CMBICII MeHO03a W TMOJIOBOrO mporecca. Meno3 U ero MecTto B KU3HEHHOM
LIUKJIE OPTaHU3MOB.

[IpenzaponpieBoe pa3Butue. I'amerorenes y x«UBOTHBIX. [lon0BBIE Kee3bl.
OOpa3zoBaHue M pa3BUTHE NOJOBBIX KieTok. CrepmaroreHes MW OOTreHE3.
Crpoenne mosioBbIX KiIeTOK. OIIOJOTBOPEHHE W SMOPHOHAIBHOE pa3BUTHE
KUBOTHBIX.  CrocoObl  OIUIOJIOTBOPEHMsS:  HApYyKHOE,  BHYTpPEHHEE.
[TapTeHorenes.

WupuBuayanbHOe pa3BuTue opraHu3MoB (oHToreHesd). Craauu smMOpHOreHesa
JKUBOTHBIX (Ha mpumepe Jarymku). JlpoOGnenuwe. Tumel npobGiieHus.
OcobeHHOCTH  APOONEHMST  MICKONMHUTAIOMIMX.  3apOJBIIIEBBIE  JIUCTKU
(racTpymsitus). 3akiagka OpPraHoB M TKaHEW W3 3apOJBIIIEBBIX JIHCTKOB.
B3aumHoe BiMsHME wyacTel pa3BHBAIOIIErOCs 3apoiblia (3MOpHOHANbHAsS
UHAYKUMS). 3akiajgka IUlaHa CTPOEHHS JKMBOTHOTO  Kak  pe3yJibTar
UEepapXUUeCKuX B3aUMOJEHCTBUI TeHOB. BiusHue Ha 5>MOpHOHAIBHOE
Pa3BUTHE PA3TMYHBIX (PAKTOPOB OKPY’KarOIIEH cpe/bl.

Poct u pa3Butne xkuBOTHBIX. [locTamMOpuoHanbHbli mepuoa. [Ipsmoe u
Henpsimoe pas3BuTHe. Pa3Butne ¢ Meramopdo3oM y O€CO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHojormueckoe 3HadeHHe MPsIMOTO U HEMPSIMOI0o
pa3BUTUSA, HUX PACIHPOCTPAaHEHHE B Mpupoje. Tumbl pocra KUBOTHBIX.
@akTopel  peryjJsilud  pocTa  JKMBOTHBIX M 4enmoBeka.  Craaum
MOCTAMOPHUOHAIIBHOTO Pa3BUTHS Yy JKUBOTHBIX U uesnoBeka. Ilepuossl
OHTOI'€HE3a YEJIOBEKA.

PasmHoxeHne u pasButue pacteHuil. 'ameropur u cnopodut. Meiio3 B
JKU3HEHHOM IMKIIe pacteHuid. OOpa3oBaHME CIOp B Tpollecce Meio3sa.
I'ametorenes y pacrenuil. OIUIOOTBOPEHME M Pa3BUTHE PACTUTEIBHBIX
Oopranu3MoB. /[BoilHO€  OIUIONOTBOPEHME Y  LBETKOBBIX  PAaCTEHHH.
OOpa3oBaHue W pPa3BUTHE CEMEHU. MeXaHM3MBbl PETYJSIIMU OHTOTEHE3a Y

pPacTEeHUN U KUBOTHBIX
Hctopusi CTaHOBIEHMsST W Ppa3BUTHS TIEHETHMKHM Kak Hayku. (OCHOBHbIE
TCHETHYECKNE TIOHATUSA U CUMBOJIBL. [ OMOJOTrHYHBIE XPOMOCOMBI, aJIEIbHBIE

T'CHBI, aJIbTCPHATHUBHBLIC IIPHU3HAKH, ,Z[OMI/IHaHTHI:II\/'I n peuecanHHﬁ IMPU3HAK,
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TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTasl JIMHUS, THOPHIBI, T€HOTHUII, (HDEHOTHIIL.
OCHOBHBIE METOJBI TEHETHKU: THOPHUIOJIOTHYECKUN, ITUTOJIOTHYCCKHUH,

MOJ'IGKYJIHpHO'FCHCTI/I‘ICCKI/Iﬁ

Monorubpuanoe ckpemuBanue. I[lepBeiii 3akoH MeHgenss — 3aKoH
eMHOoO00pa3uss TUOPHIIOB TEPBOTO TOKOJCHHS. [IpaBmiio JOMHHUpPOBAHHMS.
Bropoii 3akoH MeHelns — 3aK0H paclleruieHus npu3HakoB. LluTonornyeckue
OCHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a 9icTOTh TaMeT.
Ananusupyroniee ckpemuBanue. [I[poMexyTOYHBIN XapakTep HacIeIOBaHMUS.
PacuierieHue npru3HakoB IPU HEMOJIHOM JOMUHUPOBAHUU.

Jurnbpunnoe ckpemmBanue. TpeTuii 3aKkoH MeHaemns: — 3aKOH HEe3aBUCHUMOTO
HACJEeJOBaHUS  TpPHU3HAKOB. LlUTONOrMYecKne OCHOBBI  AUTHOPUIHOTO
CKpEIIMBaHMUS.

CueruieHHOe HacnenoBaHue INpu3HakoB. Paboter T. Moprana. CuermieHHOe
HACJICIOBAHUE T€HOB, HAPYILICHHUE CUCIUICHUS MEXK]y F€HaMH. XPOMOCOMHAas
TEOpHUs HACJICICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIN MEXaHU3M OIPENEICHUS 1oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U rereporaMeTHbIi noil. ['eneTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HaciienoBaHue MpU3HAKOB, CIEIJIEHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cucreMa. [lnenorponus — MHOKECTBEHHOE JIEMCTBHUE
resa. MHOXECTBEHHBIN amiean3M. B3anmMoneicTBHE HEalICIbHBIX I'CHOB.

Komniementapaocts. Onucras. [lonumepus
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B3aumoneiictBue reHoTMma W cpedbl npu  (opMHpoBaHMM  (HEHOTHIIA.
M3MeHYnBOCTh NIPU3HAKOB. KayecTBEHHBIE M KOJMYECTBEHHBIE IPU3HAKA. Bubl
WU3MEHYMBOCTH: HEHACIIEICTBCHHAS U HACJIECTBEHHAS.

MonudukanionHass ~ MU3MeHYMBOCTb. Pomb  cpensl B (JOPMHUPOBAHHUHU
Mo (pUKAMOHHON n3MeHunBocTH. HopMa peakuiuu npusHaka. BapuaiinoHHsli
psan u BapuanmoHHas kpusas (B. HMoranncen). CpoiicTBa Moan(UKaIMOHHOM
WU3MEHYHBOCTH.

I'eHoTnnnyeckass M3MeHUMBOCTh. (CBOMCTBA T'€HOTHIINYECKOW H3MEHUMBOCTH.
Bup! reHOTUIIUECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.
KomOuHaTiBHasT W3MEHYMBOCTh. MeHO3 W TOJOBOM TpOIecC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTU. Pomb KOMOMHATHMBHOW HM3MEHUMBOCTU B
CO3/IaHMY TeHETUYECKOT0 Pa3Ho00pasus B Mpeenax OJHOrO BUA.

MyTanMoHHasT HW3MEHYMBOCTh. BHIBI MyTanuuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHAYLHMPOBAHHBIE MyTauuu. SaepHele U
UToIIa3MaTnuecke Mytauuu. CoMaTHueckre U MosioBble MyTanuu. [IpudnHel

BO3HUKHOBCHUA MyTB.LIHfI. MYTaFCHBI U HUX BJIUMAHUC Ha OpPraHHU3MEIL.
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3aKOHOMEPHOCTH MYTALIMOHHOIO IPOLECCA. 3aKOH I'OMOJIOTMYECKUX PSIIOB B
HacieacTBeHHo n3menunBocT (H.V. BaBunog). BHespepHas n3aMeHUMBOCTH

1 HAaCJICACTBCHHOCTD

Kapuotun wyenoBeka. MexayHapoaHas HporpaMma HCCIEIOBAHUS T€HOMa
yejgoBeKa. MeToabl HW3y4YEeHUsI TEeHETHMKH YeJIOBEKa: TI'€HEaJOTMYeCKH,
OJIM3HCIOBEIH, IIUTOTCHETUYCCKUI, MOMYJISIUUOHHO-CTaTUCTUYECKH,
MOJIEKyJIIpHO-TeHeTuueckuii.  CoBpeMEHHOE  OmpelelieHue  I'eHOTHIA:
MMOJTHOT€HOMHOE CEKBEHUPOBAHHME, T'€HOTUIIMPOBAHHE, B TOM YHCIE C
nomoniwto ITI[P-ananu3a. HacneacTBennsie 3a0oneBanms YenoBeka. [ eHHbIC U
XpOMOCOMHBIE ~ OOJIE3HM  4YelloBeKa.  bole3HM ¢ Haclle[ICTBEHHOU
MPEAPACIIONOKEHHOCTHIO. 3HauyeHue MEIUIUHCKON TCHETHKH B
MPEIOTBPAIICHUM W JICUCHUH TEHETUYCCKUX 3a00JICBaHMI  dYeoOBeKa.

CTBOJIOBBIE KJIIETKH

JomecTukauus U cenekuus. 3apoxkKIACHUE CENEKIMU U IOMECTUKALUU. Y YeHUE
H.1. BaBunoBa 0 LEHTpax HpPOMCXOXKIEHHS U MHOIrooOpasusi KyJIbTYPHBIX
pactenuii. Posib cenekiuy B CO3JaHUM COPTOB PACTEHUN M TIOPOJI >KUBOTHBIX.
Copr, nopoaa, mTamMMm. 3aKOH T'OMOJIOTMYECKMX PSIAOB B HACIIEICTBEHHON
u3MeHunBocty H.M. BaBuiosa, ero 3HaueHue Juist CeNeKIMOHHON paboThI.
MeTtonbl ceneKIMOHHOM paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM U
WHIUBUIyAIbHBIA.  JTambl KOMOWHAIIMOHHOM  cenekuuu. Mcmbitanue
npou3BoauTeNel 1Mo MOoTOoMCTBY. OTOOp MO TE€HOTHUITY C MOMOIIBIO OIEHKH
dbeHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY C omotkio aHanu3za JJHK.
HckyccTBEeHHBIH ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOH  paboThl.
PagpanvoHHBIE M XMMHYECKMM MyTareHe3 KaK HCTOYHUK MyTalMil y
KyJbTYpHBIX OpM opranu3moB. Vcronb30BaHre TEHOMHOTO pPeIaKTHPOBAHUS
U MeTon0B pekoMOMHaHTHBIX JIHK mist momydeHuss MCXOIHOTO Marepuana
JUISL CEJIEKIUU.

[Momy4yenue monmrionoB. BHyTpuBHIoBas rubpuan3aiysi. bimskoponcTBeHHOS
CKpeIlMBaHue, WM HHOpUAMHT. HeponcTBeHHOE CKpelBaHKe, WIH ayTOPHINHT.
I'ereposuc u ero npuuunsl. Vcnons3zoBanue rereposuca B cenekumu. OtaanéHHas
ruopuam3anus. [Ipeononenne OGecruronust MEeXKBHIOBBIX THOpHUIOB. JlocTmkeHMs

CEJIEKIIMY PACTEHUM M AKUBOTHBIX
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OOBbeKThl, HCIONB3yeMble B OWOTEXHOJIOTWH, — KIETOYHbIE M TKaHEBbIE
KyJbTypbl, = MHUKPOOPIaHM3MBI, = HX  XapakTepucTtuka. TpaaunnoHHas
OuoTexHoNorusA: xJjebornedeHue, MOIyYeHHE KHCIOMOJIOUHBIX IPOAYKTOB,
BUHOJenue. MukpoOuosnoruueckuii cuHre3. OOBeKThl MUKPOOMOIOTMYECKUX
texHonoruii.  [IpomsBoacTBo  Oenka, aMHMHOKHMCIOT WM BHUTaMUHOB.

HckyccTBeHHOE  OIUIOAOTBOpPEHHME.  PEKOHCTpyKuMs — SMLEKIETOK U




KJIOHUPOBAHUE KUBOTHBIX. METO/1 TpaHCIIAHTALIUY SIIEP KIIETOK.

XpoOMOCOMHAsi M TEHHas WHXKeHepus. VCKycCTBEHHBII CHHTE3 Te€Ha U
KOHCTpyupoBanue pexomMOuMHaHTHBIX JIHK. JlocTmkeHus W MepCreKTHUBBI
XpOMOCOMHOW M TEHHOW WHXEHEepHH. MeauuuHCKue OUOTEXHOIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KJICTOK

Cucrema 1 MHOrooOpasue opraHu4ecKoro Mupa

4.1

buonoruyeckoe pasHooOpazue  opranu3smoB. CoBpeMeHHas  cUCTeMa
oprannyeckoro mupa. IlpuHnuns!l kinaccudukamuu opranu3MoB. OCHOBHEIC
CHCTEMaTHYECKHE TPYIIIBI OPTraHU3MOB.

OCOOEHHOCTH CTPOCHHS ¥ )KU3HECSITEIbHOCTH OJHOKIETOUYHBIX OPIaHU3MOB.
bakrepun, apxeu, OMHOKJIETOYHBIE TPHOBI, OJHOKIECTOYHBIE BOJOPOCIH,
npyrue npotuctbl. KosoHnanpHble opraHu3Mbl. [IBIDKEHHE OJHOKIETOYHBIX
OpraHu3MoB:  aMmE0OMIHOE, IKIYTHKOBOE, pPECHHYHOe. 3ammra Yy
OJTHOKJICTOYHBIX ~ OpPraHuU3MOB.  Pa3IpaXMMOCTh Yy  OIHOKJIETOYHBIX

Opranu3moB. TakcHcChl

4.2

MHoOrokieTrounble pacteHus. B3auMOCBSI3b 4YacTe€l  MHOTOKJIETOYHOIO
opranu3ma. TkaHM, OpraHbl M CHCTEMBl OpPraHOB MHOT'OKJIETOYHOIO
opranu3ma. OpraHusm Kak eauHoe 1enoe. TkaHu pacteHuid. Tumbl
pacTUTENbHBIX TKaHEW: oOpa3oBareibHas, TOKPOBHAs, IPOBOJSIIAS,
OCHOBHas, MexaHuueckas. OcobOeHHocTH  cTpoeHus, (QyHKUUH U

PAacIIOIOKEHNs TKaHEN B OpraHax pacTeHUH

4.3

BereratuBHple M reHepaTUBHBIE OpraHbl pacTeHud. DYHKIMU OpPraHOB M
cuctem opraHoB. Kapkac pacrenuil. J[BUkeHHE MHOTOKJIETOYHBIX PACTEHUI:
Tponu3Mbl U HacTUH. [loryomenue BoAbl, YIIEKUCIOrO ra3a 1 MUHEPAIBbHbBIX
BEIIECTB pacTeHusMu. [Ipixanue pacrenuit. [duddys3uss ra3oB uyepes
MIOBEPXHOCTh KJIETKH. TpaHCIOPTHBIE CHUCTEMBI pacTeHUW. BeiaeneHne y
pacTeHHMi. 3amuTa y MHOTOKJIETOUYHBIX pacreHuid. Kytukyna. Cpencrsa
[TACCUBHOU U XUMUYECKOH 3a1uThl. DUTOHIUBI.

Pa3apakuMoCTh M peryisinus y Opranu3MoB. Pa3npaxxuMocTs U peryinsnus y

MHOT'OKJICTOYHBIX paCTeHI/II\/'I. PocroBrlie BE€IICCTBA U UX 3HAUYCHUC

4.5

MHOTOKIETOUHBIE >KHBOTHBIE. B3amMOCBsA3h YacTe MHOTOKJIECTOYHOTO
opranu3ma. TkaHHM, OpraHbl MU CHCTEMBI OpPraHOB MHOTOKJIETOYHOIO
opranuzma. Opranu3m kKak eauHoe nenoe. ['omeocras. TkaHU KUBOTHBIX U
yenoBeka. THIIBI KMBOTHBIX TKaHEHW: »dIUTENHAIbHAs, COCAMHHUTEILHAS,
MbIlIeuHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKIUH U PACIIOTIOKECHHS

TKaHEH B opraHax XMBOTHBIX U YCJIOBCKaA

4.6

Opranbl U CHCTEMbl OpPraHOB UBOTHbIX. (DYHKIMHM OpPraHOB U CHUCTEM




opranoB. Omopa Tena opranu3MoB. CKeNneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX *KUBOTHBIX. Hapy kHblil U1 BHyTpeHHU ckeneT. CTpoeHue u
THUIIBI COEIMHEHUS KOCTEM.

JIBH>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue »xuBOTHBIX. lluTanue
MO3BOHOYHBIX KUBOTHBIX. JlpixaHue KUBOTHBIX. KoxHOE jbIxaHHe.
KabepHoe u 1€rouyHoe JpIXaHue.

JIpIxaHue MO3BOHOYHBIX >KMBOTHBIX. DBOJIOLUOHHOE YCIOKHEHHUE CTPOCHHS
NErKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHasi cHUCTEMa 4YeJIOBEKa.
MexaHu3M BEHTWJSIUMM JETKUX Y NOTUL U MIEKONUTAKMMX. TpaHcnopT
BELLIECTB Y OPraHU3MOB. TpaHCIOpPT BEHIECTB y KUBOTHBIX. KpoBeHOCHas
cucteMa U €€ opranbl. KpoBeHOCHass cucTeMa MO3BOHOYHBIX >KMBOTHBIX.
Kpyru  kpoBooOpamieHusi.  DBOJIOIMUOHHBIE  YCIOXHEHHS  CTPOCHHS
KPOBEHOCHOM CHCTEMbI MTO3BOHOYHBIX KUBOTHBIX. BbIiesieHne y OpraHu3MoB.
Boinenenne y xuBoTHbIX. CokparutTenbHble Bakyoiau. OpraHbl BbIICICHHUS.
CBsI3b NOJIOCTHM Tella € KPOBEHOCHOM M BBIIECIUTEIBHON CHCTEMaMH.
Brinenenue y TO3BOHOUYHBIX JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX
JKUBOTHBIX. [IOKpOBBI M UX TPOU3BOAHBIE.

PazgpaxxumMocTs ©  peryiasiuMs |y  OpraHusmMoB. Pa3zipaxuMocTs y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxxuMocTs W perynsuus y
MHOTOKJIETOYHBIX pacTeHHil. POCTOBEIE BelecTBa U UX 3HAUCHHE.

HepBhuast cucrema u pedraektopHass peryisiuss Yy MHOTOKJIETOYHBIX
KUBOTHBbIX. HepBHas cuctema u €€ oTAenbl. DBOJIOLMOHHOE YCIOXHEHUE
CTPOEHHUSI HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputmMoB U nporpamm A 3(PpPEeKTUBHON (YyHKIMOHATBHOU
AHHOTAIlMU  TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METabOJIOMOB

MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHMBOTHBIX W YCJIOBCKA

5.1

5.2

OpFaHI/BM YCJIOBCKA U €TI0 3J0POBLC

Opransl W CHCTEMBbl OpraHoB 4enoBeka. OTAenbl TOJIOBHOTO MO3ra
MO3BOHOYHBIX KHUBOTHBIX. Pedrexkc u pednexropnas nyra. besycioBHbie u
ycinoBHBIe pediiekchl. ['ymopanpHas perynsnusi W SHIOKPUHHAsS CHCTeMa
JKUBOTHBIX W 4esioBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI M WX TOPMOHBI.
[elictBue TOpPMOHOB. B3aMMOCBSI3b HEPBHOM M DJHIAOKPUHHOW CHCTEM.
['unortanamo-runodu3apuas cucrema. Pedraexc u peduekTopHas myra.

besycioBHbIE U yCIIOBHBIE pedIIeKCh

3ammurta opranu3Ma ot OosiesHel. MiMMmyHHas cuctema venmoBeka. KieTounsrit
U TYMOpabHBI UMMYHHUTET. BpoxkaEHHBIN, TPHOOPETEHHBIN criennduueckuit
UMMYHHUTET. Teopus KIOHAJIbHO-CeNEeKTUBHOrO uMMyHuTeta (I1.0pmmx,

®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub




BPOKAEHHOIO UMMYHMTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUI

5.3

KposenocHnas cucrema u €€ opranbl. Cepale, KpOBEHOCHBIE COCY/Ibl U KPOBb.

Kpyru kpoBoobpamenus. Pabota cepana u e€ perynsmnus

5.4

5.5

5.6

Hpixanue uyenoBeka. Juddys3uss Ta30B dYepe3 MOBEPXHOCTh  KIICTKH.
JpIxarenpHas cuctemMa 4YeloBeka. JlpIxaTenpHas MOBEPXHOCTh. Perysmms

IbIXaHus. [[prxaTenbHbie 00bEMBI

HI/IH_IeBapI/ITeJ'IBHaﬂ CHUCTEMAa 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_IeBapI/ITeJ'IBHBIC KEJIE3BbI. BHYTpI/IHOJ'IOCTHOC nu BHYTPHUKIIETOYHOC

MUIIEBAPEHUE

[TokpoBsl M ux mnpousBoiHble. Opranbl BbiieneHus. Ilouku. CrpoeHue u
¢yHkunonupoBanue HeppoHa. DuubTpanus, cekpeuus U oOpaTHOe
BCaChIBaHME KaK MEXaHM3MBI paboThl OpraHoB BblneneHus. OOpa3oBaHue

MOYH Yy YCIIOBCKa

5.7

6.1

6.2

I[BI/I)KGHI/IG YyeJIoBeKa: MbllieyHas cucreMa. CKeleTHRIS MBIIINBI 1 UX pa60Ta.

CTpOCHI/Ie U TUIIBI COETMHEHUS KOCTEH
TeopI/m 3BOJIIONMHU. Pa3BuTHE )XHU3HU Ha 3emie

OpomonmonHass Teopuss Y. JlapBuna. Ilpeanochliku BO3HUKHOBEHMS
napeuHu3Ma. JKu3Hb 1 HayuyHas aestenbHocTh Y. J[apBuHa.

JIBxymiye cuibl 3BOMIIOIUYU BUAOB 10 Y. [lapBuHy (BbICOKAsi HHTEHCUBHOCTh
pa3MHOXKEHHs OpTraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOP).

Odopmnenne cunTeTndeckot Tteopuu HBomoruu (CTI). HeltpanbHas
teopusi d3Boitonuu. CoOBpeMEHHasl HBOJIIOLMOHHAS Ouoyiorus. 3HayeHHE
HBOJIIOIIMOHHOW TeOprH B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa

[lonynauus kak 3aeMeHTapHas eAuHULA 3BOMIOIUU. COBPEMEHHBIE METO]IbI
OLIEHKH T'€HETHYECKOro pazHooOpas3us M CTPYKTyphl momyssuuil. M3menenue
reHooHJa MOMyJSIIUKA KaK 3JEMEHTApHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHeruyeckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (AKTOPbl (ABMXKYIIHME CHIIBI) 3BOJIONMU. MyTallMOHHBIN
nporecc. KomOuHaTuBHass u3MeH4YMBOCTh. [Ipeiid reHoB — ciyuaiiHbie
HEHANpaBJieHHblE HW3MEHEHHS 4YacTOT ajjiesied B MOMmyJIsuusx. OPQekT
ocHoBarens.  Murpanuu.  M3omsumst — nomynsiuuii:  reorpaduyeckas
(mpocTpaHCTBeHHas), OMoIorHYecKast (PernpoIyKTUBHAs).

EcrectBenHblif 0TOOp — HampaBisgoomuil ¢aktop sBomonud. DopMel
€CTECTBEHHOTO0 OTOOpa: JABWXKYIIWN, CTAaOWIM3UPYIOIMIUMA, pPa3pbIBAOIIUI

(mu3pyntuBHBIN). [TomoBoit oTGop.




[TprcnocoOIeHHOCTh  OPTaHU3MOB  KaK  pPe3ysJbTaT  MHUKPOIBOJIIOLUH.
Bo3HukHOBeHHE mpUCIIOCOONEHH y  opraHu3MoB. Apomopdo3bl U
UANOAJaNTalUH. [Tpumepsr MPUCTIOCOOICHUIA y OpraHU3MOB.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTar
MUKpO3BOIOIUU. M3omsamus — kioueBoit paktop BupooOpazoBanus. [lytu u
CIIoCcOObI BHJ1000pa30BaHMUS: AJIONATPUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (TOJUIUIOUIU3AIIHS,
rulOpuau3anys). JuTenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3Hsl.

Posib 3BOTIOIIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJ0B COXPAaHEHUS
O6ropazHooOpasuss. MUKpPOIBOIOLUS M KOIBOJIOIUS MTAPA3UTOB U UX XO35€B.
Mexanu3mbl (HOPMUPOBAHHUS YCTOMYMBOCTH K AHTHOMOTHKAM H CIOCOOBI

O0pBLOBI ¢ HEl

6.3

Metonbl  HM3y4YeHHsT ~ MaKpOABOJIONHMH. [lallcOHTOJIOTHYECKUE  METOJIbI
u3yueHus sBononuu. llepexomnbie GopMbl M (QUIOTEHETUYESCKHE PSIIbI
OpPTraHU3MOB.

buoreorpaduueckne meroabl u3ydeHus spoironuu. CpaBHeHHe (GIopsl H
(bayHbpl MaTepuKOB U OCTpoBOB. buoreorpaduueckue obmactu 3emnu. Buapl-
SHJIEMHUKH U PETTUKTHI.

OMOpPHOJIOTMYECKHE U CPABHUTEIHLHO-MOP(OIOTHUYECKHE METO/bl M3yueHUs
IBOJIONMH. | 'eHeTHYecKre MEXaHU3MBI DBOJIOIMHA OHTOTEHE3a W TOSBIICHHS
HBOJIOLMOHHBIX HOBHIECTB. ['OMOJOrMYHBIE U aAHAJOTHYHBIE OpPTraHbl.
PynumeHntapHble opraHel M aTaBU3Mbl.  MOJEKYJISpPHO-TeHETUYECKHUE,
OMOXMMHUYECKHE W MaTeMaTHYeCKHEe METOIbl HM3Y4YCHHS  DBOIIOIUH.
["omonornyHbie TCHBI. CoBpeMeHHBIE METO/IBI MOCTPOCHHS
(HIOreHeTUYECKHX 1IEPEBBEB.

XPpOMOCOMHBIE MyTallMU U HBOJIOIMS TEHOMOB.

OO6mume 3akoHOMEpPHOCTH (TIpaBMIiIa) ABOMIOIMK. HeoOpaTUMOCTh IBOJIOIIHH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOITUN

6.4

Hayunbple rumore3sl MNPOUCXOXKACHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcrepmus.  JIoHay4dHble  TNIPEACTABICHHMS O  3apOXKACHUM  JKU3HU
(kpeanoHu3M). I'mmore3a MOCTOSHHOTO CaMO3apOXKIEHHUS JKU3HHM U e
onposepxkenue onbitamu @O. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE JTallbl HEOPraHU4YECKOU SBOJIIOLUH. [Inanerapnas
(reomorndeckasi) SBONIONUS. XUMHUYECKAs SBONIONMSA. AOUOTEHHBI CHUHTE3

OpraHMYecKUX BewecTB u3 Heopranuueckux. OnsiT C. Mwmmnepa u I'. FOpu.




O6pa3oBanue mnosuMepoB u3 MoHomepoB. KoanepBatnas rumnote3a A.U.
OnapuHa, rumoTe3a nepBudHOro OynaboHa JIk. XosmelHa, reHeTHyeckas
runote3a . Mémnepa. Pubosumer (T. Uek) m rumoreza «vmpa PHK» V.
['unbepra. DopmupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKJIECTKH.
Uctopust 3emnu u metozsl e€ nzydenus. Mckonaembie OpraHnyecKue OCTaTKU.
["'eoxpononorust u e€ meroapl. OTHOCUTEIbHAS U a0CONIOTHASI T€OXPOHOIOTHSL.
['eoxpoHOIOrMYecKas MKaja: 30Hbl, 3Pbl, IEPHUOJbI, STIOXU.

Hauvanbabie 3Tanbel opraHudeckod 3Bojonuu. [losBieHue ©  3BOJIIOLHS
NEepBbIX KIETOK. OBoiouus MeTabonu3Ma. BoO3HHMKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHbIe MUKpPOOHBIE OHOIUIEHKH KaK aHajor MEepBBIX Ha
3emiie coodiecTB. CTpoMaToauThl. [IpOKapruOThHI U yKapHUOTHI.
[IpoucxoxaeHue 3ykapuoT (CHMOMOTEeHE3). DBOJIOIMOHHOE MPOUCXOKIACHUE
BUpYCOB. lIpoucxoxieHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBeHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tamnbl SBOJIONUHU BBICHIUX pacTeHud. OcCHOBHBIE apoMOpdo3b
pacrennid. Beixon pacrenuii Ha cymry. llosBiaeHue CnOpOBBIX pacTeHUN U
3aBoeBaHne UMM cymu. CemeHHble pacteHus. [IpoucxokieHue IBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tanbl 3BOJIONMM KUBOTHOTO MHpa. OCHOBHbIE apoMOp(do3bl
KUBOTHbIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — TOSIBICHHE
COBpeMEHHBIX TuIOB. I[lepBble XopaoBble XKUBOTHbIE. JKU3HB B BOJE.
OBoytoliMs  TMO3BOHOYHBIX. [IpoucxoxiaeHue ampuOuil M penTwiInil.
[TpoucxoxneHnne MiekonuTaromux W nrul.  IlpuHnun — xkirodeBoro
apomopdo3a. OcBoeHHE OECIO3BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMH
CYIIH.

PasBute xuM3HM Ha 3eMie IO 3paM M IIEpUOJAM: apXeW, INPOTEpPO30H,
najneo3oi, Me3030HM, KaifHo30il. OOmas xapakTepucTHka KiIuMaTa M
reoJoru4ecKux npoueccoB. [losiBeHne U paciBeT XapaKTepHbIX OPTaHHU3MOB.
VYrneobpazoBaHue: €ro yCJIOBHs U BIMSHHAE Ha Ia30BbIi cOCTaB aTMOC(EPHI.
MaccoBble BBIMUPAHHS — JKOJIOTMYECKHE KpHU3HMChl Ipouuioro. Ilpuumnsl n
CJIEICTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM 3KOJIOIMYECKUN KpPH3UC,

€ro 0cCOOEHHOCTH

6.5

Pazpensr u 3amaum aHTpomosoruu. Metonsl aHTporojorud. CTaHOBJICHHE
MPEACTABICHUN O TPOUCXOXKIEHNH uenoBeka. COBpEeMEHHBIC Hay4YHBIC
TEOPUH.

CX0JCTBO 4UenoBeKa ¢ KMBOTHBIMU. CHCTEMAaTHYECKOE ITOJIOKEHHE YeJIOBEKA.
CBuIeTEeNIbCTBA  CXOJICTBA YEJIOBEKAa C JKMBOTHBIMH: CPaBHHUTEIIBHO-

MOpQOJIOTHUECKHE, AMOPHOJIOTUYECKHE, (hbU3M0IIOTO-OMOXUMHYECKHE,




7.1

noBeneHyeckue. OTnMuus 4enoBeKa OT KUBOTHBIX. [IpsAMoxokieHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOI
CUTHAJIbHOU CHUCTEMBI.

JBmwxymue cuibl ((hakTopbl) aHTPONOTeHe3a: OMOJIOrMYEecKHe, COIUaIbHBIC.
CooTHoleHre OUOIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaguU AHTPOIIOTE€HE3da. ABCTPAJIONMUTEKH — JBYHOTHE INPEIKU
moaeil. YenoBeK yMmenblii, MEpBble M3rOTOBICHUS Opyaud Tpyaa. YemnoBek
PSIMOXOJIIIMM M TEPBBIA BBIXOA Jirojed 3a mpenensl Adpuku. YenoBek
reinenboeprekuii — o0LMil NpeoK HEaHJEPTaIbCKOr0 YEIOBEKAa U YEJIOBEKa
pazymHOro. YenoBek HeaHAEPTaIbCKUN KaK BHJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBek pa3yMHBII COBPEMEHHOIO THIIA, JEHUCOBCKHI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

OBOJIOLMUS COBPEMEHHOIO 4eJoBeKa. EcTeCTBEHHBIM OTOOpP B MOMYJISILMSIX
yejgoBeka. MyTaluuoHHBIH mnpouecc u  nonumoppusM. IlomynsiunoHHbIE
BOJIHBI, Apeiid reHoB, mMurpanus M «3¢QQGeKT OCHOBATENs» B MOIMYJALHUAX
COBPEMEHHOI'0 YeJIOBEKa.

Yenoseueckue pacel. Ilonsatue o pace. bosblmime pacel: €BpONEOMIHAs
(eBpasmiickas), aBcTpajlo-HErpouJHas (IKBAaTOpPHAJbHAs), MOHTOJIOMIHAS
(a3narcko-amepuKkaHckas). Bpemst u myTu pacceneHus 4eloBeKa IO0 IUIaHEeTe.
EnunctBo denoBeueckux pac. HayuHas HeCOCTOSITENBHOCTh pacu3Ma.
[Tprcnioco0neHHOCTh YeJIoBEKa K pPa3HbIM YCJIOBHSIM OKpY’KaloLel cpeibl.
Bnusiaue reorpaduyeckoit cpensl U Jpelia reHoB Ha MOP(OJIOTHIO H

(1)I/I3I/IOJ'IOI‘I/IIO YCJI0OBCKa
OKOCHUCTEMBI U MMpUCyImHre UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJIOTUH C IPYTUMH HAyKaMHU.
Metonpl 3xonoruu. IloneBele HaOmoAeHUA. DKCHEPUMEHTHl B 3KOJOTHU:
MpUPOJHBIE U JabopaTopHble. MojaenupoBaHUEe B 3KOJOTHH. MOHHTOPUHT

OKPYXKArOIIeH CpeJibl: TIOKATbHBIN, pErHOHATBHBIN U TIT00ATbHBIHN

7.2

Okonoruyeckre (GpakTopbl U 3aKOHOMEPHOCTH MX AeicTBus. Knaccudukamms
HKOJIOTHUECKUX (PAKTOPOB: aOMOTHUYECKHE, OMOTHYECKHE, AHTPOIOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBHUS HKosornyeckux ¢akropos. [IpaBuio
munumyma (K. npenrens, FO. JInbux). TonepanTHOCTh. DBPUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak sKojoruueckuil ¢akrop. JleWcTBue
pa3HBIX Yy4YacTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJIOTHMUYECKHe
IpyNIbl PACTEHUN U KMBOTHBIX MO OTHOIIEHHUIO K cBeTy. CUTHalbHAs pOJib
ceera. POTONEPUOAU3M.

Temmeparypa kak osKojoruueckuil akrop. JlelicTBue TemrmepaTrypbl Ha




7.3

opranu3Msl. [1oiikunoTepMHbIE U TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHbIE
U CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxnocts kak dkonorumueckuid ¢akrtop. IlpucmocobneHuss pacteHuid K
noJiIep KaHuI0 BoAHOTO Oananca. Knaccudukamus pacTeHuil Mo OTHOIICHHIO K
BoJie. [Iprcrioco6eHnst )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMSI OPraHU3MOB: BOJIHAs, Ha3eMHO-BO3IYLIHAas, IOYBEHHas,
riyOuHHasi TOAIOYBEHHAs, BHYTpUOpraHu3MeHHas. @OU3MKO-XMMUYECKHE
ocobeHHOCTH cpen oOuTaHus opranu3zMoB. [IpucnocoOieHnss OpraHu3MoB K
YKU3HU B Pa3HBIX CpeAaXx.

buonornueckue putmbl. BHemnue u BHyTpeHHHE puTMbl. CyTOuHBIE H
roguyHble  puTMbl.  IIpucnocoGieHHOCTh  OpPraHU3MOB K  CE30HHBIM
M3MEHEHUSM yCIIOBUH JKHU3HHU.

Kuzuennole ¢opmbl opraHuzMoB. [lonstTue o Jxku3HEHHOU Qopme.
Kuznenuole GopMBI pacTeHHMIl: JAepeBbs, KYyCTapHUKU, KyCTapHHUYKH,
MHOI'OJIETHUE TpPaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX:
rUAPOOHOHTBI, T€OOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTpOEHHUs U 00pasa
YKU3HU.

buotnueckue gaxktopsl. Buabl 6MOTHUECKUX B3aMMOAEHCTBUI: KOHKYPEHIINS,
XMIIHUYECTBO, cUMOMO3 u ero ¢opmbel. [lapasutusm, Koomeparus,
MyTYaJIu3M, KOMMEHCAIIN3M (KBapTHpPaAHTCTBO, HaxJICOHUYECTBO).
Herpoduueckue B3aumopeiicTBus (Tonuueckue, popuueckue, hadpudeckue).
3HayeHrne OMOTUYECKUX B3aMMOJAEUCTBHM Ul CYIECTBOBAHUS OPTaHU3MOB B

cpeae oOuTaHus. HpI/IHI_II/IH KOHKYPCEHTHOI'O NCKIIFOYCHU A

DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYJIALNH. [Homynsiuus KaK
Ouonoruueckas cucremMa. Poiab HEOJHOPOIHOCTH Cpelbl, (HU3HMUECKUX
OapbepoB U ocoOeHHOcTel  Ouojoruu  BUAOB B  (OPMUPOBAHUU
MPOCTPAHCTBEHHOW  CTPYKTYyphl  momyisiuuid. OCHOBHBIE  IOKa3aTeau
MONYJIALIMKA: YUCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAsl W TOJIOBasi CTPYKTYpa,
POXKIa€MOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAIIHSI.

DKoyiorudeckasi CTpykrypa momyisiuu. OleHKa YUCICHHOCTH TOIYJISIIH.
JuHaMuKa nomyJasinuu 1 e€ peryisiinus. buotnyeckuii moTeHuan nomyssuu.
MopenupoBanue AUHAMUKK nonyisauuu. KpuBble pocTta UYHMCIEHHOCTH
nonysnun. KpuBbie BEDKUBaHUA. Perynsius 4ucaeHHOCTH TOMYJISIIUNA: POJIb
(akTOpOB, 3aBUCAIIMX M HE 3aBHUCSIMIMX OT IUIOTHOCTH. OKOJOTUYECKUE
cTpateruu BUJoB (I- u K-ctparerun).

[TonsitTne 00 sKojormueckod Huie Bujga. Mectoobutanue. MHoromepHas
Mozenb skojorndeckord Hummu Jx. M. XaTtuuncona. Pa3mepsl sKo0rnyeckon

HHUIIIH. HOTCHHI/I&]’IBHa}I " p€aJiIn30BaHHAas HUIIN.
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Bun xak cucrema mnomynsuumid. Apeansl BUAOB. Buiapl M MX KU3HEHHbBIE
CTpaTerud. 3aKOHOMEPHOCTH IIOBEIEHUS M  MUIPAlUil  KUBOTHBIX.

buonornyeckne nHBa3uN YYy>KEPOAHBIX BUI0OB

CoobmectBa opraHu3MoB. buonenoz u ero crpykrypa. CBs3M Mexay
OopraHu3MamMu B OMOIIEHO3e. DKOCHUCTeMa KakK OTKpbITas cuctema (A.JDx.
Tencnun). @yHKIMOHAIBHBIE OJIOKH OPraHU3MOB B 3KOCHCTEME: IIPOIYLIEHTHI,
KOHCYMEHTBI, peIylleHThl. Tpoduueckue ypoBHU. Tpoduueckue enu u ceTH.
AbuoTtnueckue 610ku 3kocucreM. [1ouBbl U Wbl B 3kocucteMax. Kpyrosopor
BEUICCTB U ITOTOK SHEPIUU B DKOCHCTEME.

OcHoBHBIE  MOKa3aTeNuM  3KOocUCTeMbl.  buomacca W mpoayKuus.
DKOJIOTUYECKHE MUPAMU/IbI YN CEN, OOMACChl U DHEPTHH.

HamnpapneHHble 3akOHOMEpHbIE CMEHBbI COOOIIECTB — cykueccuu. IlepBuunbie U
BTOPUYHBIE CYKLUECCHUM W HX INPUYMHBL. AHTPOIOIEHHBIE BO3JCUCTBUSA Ha
cykueccu. KimmMakchoe coobmiectBo. buopazHooOpasme ©  MOiHOTa
KPYT'OBOPOTa BEILIECTB — OCHOBA YCTOMUMBOCTH COOOILIECTB.

ITpuponHbie 3KOCHCTEMBI. AHTPOIIOI€HHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMA.
ArponeHo3. Paznuuus  Mexay ~— aHTpONOr€HHBIMH U NPUPOIHBIMU
HKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHblE KOMIIOHEHTHI ypOoskocucteM. [oposackas
¢dnopa u Payna. CunaHTponuzauusi ropojackoil daynsl. buonornuyeckoe u
XO35IICTBEHHOE 3HAYCHHE arpo3KoCUCTEM u ypOo3KOoCcHcTEM.
3aKOHOMEPHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aMMOJEHCTBHUI OPraHU3MOB B
HKOCUCTEMAX.

IlepeHoc o2HeprMM M  BEIIECTB MEXAY CMEXKHBIMH JKOCHCTEMaMHU.
YCTONYMBOCT  OPraHW3MOB, IONYJALMM M 3KOCHUCTEM B  YCIOBHUAX

€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JAECHCTBUI
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buocepa — oOmennanerapuass oOoyiouka 3emiH, TJe CYIIeCTBYeT WU
cyliecTBoBasia Xu3Hb. YueHue B.M. Bepnanckoro o 6umocdepe. ObGmactu
6uocdeps! u e€ coctan. JKuBoe BerecTBo 61ocdepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cyIlecTBOBaHUS Onocdeprl. OcodeHHOCTH Onochepsl Kak
ro0anbHOM  dKOCHCTeMBl. JlMHAMWUYeckoe paBHOBecMe B  Oumocdepe.
KpyroBopotsl BemiecTB W OHMOT€OXMMHUYECKHE LHKIBI (YIJiepoaa, as3oTa).
PurmuuHOCTS siBIEHMIT B OHochepe.

3onanpHOCTh OMOchepsl. Ilonstre o Omome. OCHOBHBIE OHOMBI CYIIU:
TYHJpa, XBOWHBIC Jieca, CMEIIaHHbIE W IMHPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IyCTHIHW, TPONHYECKHE  Jieca, BBICOKOTOphs.  Kimmmar,
pacTUTENbHBINA U )KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa U (DyHKIHUS KUBBIX CHCTEM, OIICHKA WX PECYPCHOTO MOTEHINANA U




OounocdepHbIX QyHKIHIHA

7.6

OKOJIOTUYECKME KPU3UChl M UX MpUYMHBL. Bo3aeilcTBue uenoBeka Ha
ounoctepy. 3arpsi3HeHue BO3AYyIIHON cpenbl. OxpaHa BO3Ayxa. 3arps3HEHHE
BOJIHOM cpeapl. OXpaHa BOAHBIX pecypcoB. Paspymienwe mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHenune knumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HAa PACTUTENbHBIA M XKUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U >KMBOTHOrO MUpa. OCHOBHBIE MPUHIIUIBI OXPAHBI PUPOJIBI.
Kpacubie kuuru. Ocobo oxpansiemble npupoanbie tepputopun (OOIIT).
borannueckue casibl ¥ 300J0TMYECKUE MapKH.

OCHOBHBIE TPHUHIUIBI YCTOMYMBOTO PAa3BUTHSA YEJIOBEUECTBA WU IPUPOJIBI.
PanmonanbHOE  TPUPOAONONB30BAHME W COXPaHEHHE OWOIIOTHYECKOTO

pa3zHooOpasus 3eMiu
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