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MHNOSACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yudeOHOMy mnpeamery "buomorus" (manee - Ouosiorusi) Ha
YpOBHE cpeqHero obiiero oopa3zoBaHusi pa3padoraHa Ha ocHOoBe dDenepanbHOro
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepaunny,
OI'OC COO, Konuenuuu mnpenoaaBaHusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yriayOnaéHHoro ypoBHs usydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
HayuHble npeametb». CornacHo nonoxenusm @OIOC COO npodunbHbIe
yueOHbIE MpEIMEThI, U3ydyaeMble Ha YriiyOJIEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
muddepeHimanu  OOy4eHUs] Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEeMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CPEIHUM
o01IMM, cpeHUM Npo(deCcCHOHAIBHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBI M3 O3TUX Y4eOHBIX NPEIMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
OPUOPUTETHOE PEIICHHE O00pPa30BATENbHBIX, BOCIHUTATENBHBIX WM Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpodopueHTanued o0y4arouuxcsi W CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOrO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOoMy mnpenmery "buomorus" maér mpeacrtaBieHue o
HeMM M 3ajadax Hu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOia€HHOM
ypOBHE, omnpenenser 00s3areabHoe (MHBapUAHTHOE) MPEAMETHOE COJIEP)KaHUE, €T0
CTPYKTYpPHpOBaHHE TO pa3jieliaM M TeMaM, paclpeiesieHne o Kiaccam,
PEKOMEH/yeT MOCIeA0BATeIbHOCTh H3y4YeHHUs YYeOHOro marepuana ¢ y4E€ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTUKH Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOCHHOCTEW oOydaronmuxcsa. B mporpamme mo Ouonoruu
peanu30BaH MPUHIUI MPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHMs, Ojaromaps dYeMmMy  IPOCMAaTpPUBACTCS
HANPaBJICHHOCTh HAa  MOCJEAYIOIIee  pa3BUTHE  OMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, MPEACTABICHU O 340pOBOM 00pasze >KHM3HHM, Ha
BOCIIMTAHHE OEPEKHOI0 OTHOILICHUS K OKpyXaromied mnpupogHoi cpene. B
nporpaMme Mo OHOJOTMHM TakKe MOKa3aHbl BO3MOXKHOCTH Y4eOHOro IpeamMera
«buonorus» B peamuzauuu TpedboBaHuit DPI'OC COO kK mMIaHHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM U NPEAMETHBIM pe3yJibTaTaM OOydYeHHs] U B
(GOpMUPOBAaHUM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATENBbHOM  JEATEIHHOCTHU
Oo0yJarouMxcs MO OCBOCHHUIO COJACpKAHHS OHOIOTHYECKOro 00pa3oBaHMS Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOIero oopa3zoBaHUs
3aBeplIaeT OHOJIOTMYEecCKOe O0Opa3oBaHWE B 1IKOJIE W OPUEHTHUPOBAH Ha



pacmvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJOruMu, SMOPHOJOTMU W OHOJIOTUU PpPa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosiorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOMIMXCSA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B By3aX U OpraHu3alMsIX  CpEeIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro cojepKaHHUsl COCTaBIsET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHbIX MpPU  HU3yYEHUU  OOyHarOIMIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX PA3AeIOB OMOJOTMU Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHMS TMOJy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YriyOsieHbl OMOJOrMYEeCKHME 3HAHUSA O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3Me€ 4YeJIOBeKa, OOLIUX 3aKOHOMEPHOCTSAX >KHU3HH,
JOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKHE CBEJECHUS MTPUKIIAHOTO U MOMCKOBOIO
XapakTepa, KOTOPbIe MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIETYIOUIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanus OMOJIOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYEHHBIMU OOYUYAIOIIUMHCS TPH H3YYECHUU
$u3MKU, XUMUHU, Teorpapuu U MaTEMaTHKH.

CtpykTypa mnporpamMMmbl 1o ydyeOHOMy mnpenmery "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K W3yYEHHUIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JIJISl JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3aIlMU, SBOJIOINHA OPraHMYECKOTO MHUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro pa3HooOpa3usi 1uiaHeThl. Tak, B 10 kiacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN DPA3BUTHSA, TEHETHUKU U CEJICKIMU, OMOTEXHOJOTUU W CUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYaromUXCsA MO OOTaHWUKE, 300JIOTHH,
aHatomuu, (Qusuonoruu ueioBeka. B 11 kimacce wu3ywaroTcs SBOIIOLNHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOnpiti  mpeamer  «buonorus»  mpu3BaH ~ 00ECNEYUTh  OCBOCHHE
00yyarouMMucs OMOJIOTHYECKUX TEOPUI U 3aKOHOB, HJI€H, MPUHIUIIOB U MPaBUIL,
JIe)KAINX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTI000pa3uM M OCOOCHHOCTSIX KJICTKH, OpraHW3Ma, IIOIYJISIIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOLUIUXCA HAYYHBIX JTOCTHIKEHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIIAJHBIX acleKTaxX OMoJorndeckux 3HaHuil. s
pa3BUTHS W NONJEPKAHMS HHTEpeca oO0ydarolmuxcsi K OWOJOrMu Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOIO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
1o OMOJOrMH MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEHM CTAHOBJIECHHUS M Pa3BUTHS
TOW WM HMHOM oO0jacTh OMOJOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOerKHBIX
YUEHBIX B PELIEHUE BaKHEHUIIIUX ONOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHOro mpeamera «buosnorusy Ha yriryOJIEHHOM YpOBHE —
OBJIaJIcHNE  OOYYAIOIMHUMHCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHAITBHOU
OpraHW3allid >JKUBBIX CHCTEM pAa3HOTO paHra W TNpUOOpeTEeHHWe YMEHUH
MCII0JIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONpEAeNEHHON 00acTu
npo(ecCUOHaNbHON J1eATENTbHOCTH, CBSI3aHHOM C OWOJIOrHell, uiau K BbIOOPY
y4eOHOT0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yriay0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYArONIMMUCS CUCTEMbI OMOJIOTMUECKMX 3HAHWUW: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSX, KOHIICTIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NpaBWJIaX, COCTABIISIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MHPA; O
CTPOCHUHU, MHOT0OOpa3uh M OCOOCHHOCTSAX OHMOJOTHYCCKUX CHUCTEM (KJICTKa,
OpraHu3M, MOMYJISIIUS, BUI, OMOreoIeH03, ornocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYAIOIIMXCA C METOJaMH TIO3HAHUS KUBOW IPUPOJIBI:
UCCIICIOBATEIbCKUMH ~ METOJaMH  OHMOJIOTHYCCKUX HAayK (MOJICKYJIAPHOH W
KJICTOYHON OWOJOTHUH, HMOPHOJIOTHUM W OHWOJIOTMH pa3BUTHS, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM W CHUHTETHYCCKOM OWOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTMHM);  METOJAaMH  CaMOCTOSITEIBHOITO  TPOBEJIEHUS  OHOJOTHYECKUX
UCclieloBaHUd B JabopaTopud W B npupoje (HaOmoaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHWE OOYYAIOIIMMUCS  yYMEHHSIMHU: CaMOCTOATEIbHO  HaXOAWTh,
aHAIM3UPOBATh U HCIOJIB30BaTh OMOJOTHYECKYI0 HH(POPMAIMIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CUMBOJMKOM; YCTAaHABJIMBATh CBS3b MEXIY
pa3BUTHEM OHWOJIOTMM M  COIHMAIBHO-JKOHOMHUYECKHUMHU M  IKOJIOTHYECKUMHU
npoOieMaMu 4YeJOBEYeCTBa; OIEHMWBATH IOCIEACTBHS CBOCH IEATEIBHOCTH IIO
OTHONICHUIO K OKPYXKAIOIIeH NPUPOAHON cpele, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXKAIOIIWX  JIIOJIel; OOOCHOBBIBATH W COOMIOJATH  MEPBI
npouakTUKM MHGEKIIMOHHBIX 3a00J€BaHUN, TIPaBUJia TTOBEACHUS B MPUPOJIEC U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOW KU3HEJEATEIHPHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapakTephu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y OOYYAIOIMINXCS UHTEJUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
B TMpOIECCe 3HAKOMCTBA C BBIJAIOIMIUMUCS OTKPBITUSIMA W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTUH, DEIIaeMbIMU €10 MPOOJIeMaMH, METOI0TIO0THEH
OMOJIOTUYECKOTO WCCIIeIOBAaHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a7]a4, MOJCIUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCS [IEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SBICHUSM; (POPMHPOBAHUE IKOJIOTUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpPEeTeHHEe  OOYyYalOMMMUCS  KOMIIETEHTHOCTH B PAIlMOHAIHLHOM
MIPUPOJIONOIB30BaHUM  (COOJIOICHUE TIPaBUJI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, Ouoc(hephl), COXpaHEeHUH COOCTBEHHOTO 3J0POBbSI U 3I0POBBS
OKpYXXaromux Jrojeid  (coOmromeHuss Mep NpoduiakTuku — 3a00JieBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HENEATCILHOCTH B YPE3BBIUYAWHBIX CHUTYAITUSAX
NPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/IaHMEe  YCJIOBHHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYarOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMU PETHOHA.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMHU Ha yriyOJIeHHOM
YpOBHE cpeliHero obiiero oopazoBanus, cocraisieT 204 vaca: B 10 xiacce — 102
yaca (3 yaca B Hezenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60op opraHu3armoHHBIX (OPM, METOJOB M CPEACTB OOYYECHHS OUOJIOTHUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEp)KaHHUsS W HaIlpaBICHHOCTH Ha
NpOJOJKEHHE OMOJOTrMYEecCKOro Oo0pa3oBaHUs B OpraHU3alUSIX CPEIHETrO
npodeccuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTeNnbHBIM yCIIOBUEM MPU 00YYEHUN OMOJIOTUM Ha YTTyOJIEHHOM YPOBHE
ABIIAETCS TIPOBEJECHUE JTaOOpPaTOPHBIX U TMpakTHUeckux pabor. Taxke yuactue
00ydJaromuxcs B BBINOJHEHUU IMPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OIpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHUH.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue MpoOrpamMMbl, BBIICICHHOE KYpPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHoU utoroBoit arrectauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHnHasi OMoJorusi — KOMIUIEKCHasl Hayka. KpaTkas ucrtopusi pa3BUTUS
Ouonornu.  buonornueckue HaykM W HU3ydyaeMmble ~HMHU  MPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAIHBIE M TOMCKOBBIE HAYYHBIE HWCCICJAOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosjoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ OuoiorvMel. 3HaueHUWE OMOJOTHH B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKA: MEAUIMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. JapBuH,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMONOTMU C JAPYrUMH Haykammuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMbI U UX U3yUYeHHE

XKupble cucTemMbl Kak mpeaMerT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, MAUCKPETHOCTh U LEJIOCTHOCTD,
CIOKHOCTb M YHOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3auuy >KUBBIX CHUCTEM: MOJEKYJSIDHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpTraHU3MEHHBIMN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHsiii. IIporecchl, MPOUCXOIAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpH3HAKU >KWMBOTO. JKW3HB Kak ¢opMa CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaroniye ;KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3AIUU.

N3yuyenue xuBbIX cucteM. Metonsl Ouonormueckor Hayku. HaOmromenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHaiu3. [lonsTre o 3aBucuMoi u
HE3aBUCUMOW mniepeMeHHOW. IlnaHumpoBanume skcnepumenTa. [loctaHoBka w
mpoBepka rumnote3. HynmeBas rumote3a. [loHsiTne BBIOOpKHM M €€ HOCTOBEPHOCTS.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJIYyYEHHBIX
pe3ynbraToB. [lprunHBl UCKaxkeHHs pe3yabTaToB »HKcnepuMmeHta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE NPU3HAKH KU3HU», «buomornueckue
cucrteMbl», «CBOWCTBa >KMBOM Marepum», «YpPOBHHM OpraHU3alUHA KABOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuzMa», «buoreouenos», «buochepa», «Metoasl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  o0OpynoBaHME Il  MPOBEICHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHuME pa3aUYHBIX METOAOB IPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. Buonorus KJieTKu

Knerka — cTpykTypHO-(YHKIIMOHANIbHAsI €auHULA >KuBOro. Kcropus
oTKpbITUS KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. 1lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOKEHHS COBPEMEHHON KJIETOYHOMU
TEOPHH.

Meronbl  MOJEKYJISIPHOW M KIETOYHOW  OMOJIOTMM:  MHKPOCKOTHS,
xpomatorpadusi, 3eKTpodope3, METOJ MEUEHBIX aTOMOB, IUdPepeHInanTbHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uxcuposanHvix
K1emok. DNEeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

IToptpetsr: P. I'yk, A. Jleenryk, T. llIBann, M. llIneiinen, P. Bupxos, K. M.
bap.

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI, «JIEKTPOHHBI MUKPOCKOI,
«HcTopus pa3BUTUA METOJOB MUKPOCKOITUN.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KIETOK.

IIpakTuyeckass paodora «l3ydyeHue MeETOMOB KIETOYHON OHOJOTHH
(xpomartorpadus, amexrpodope3, auddepeHaTbLHOE EHTPUPYTHPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi Oprann3anus KJIeTKH

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOPUTENS, pEarcHTa, y4acTUe B CTPYKTYpHUPOBAHUHU
KJIETKH, TEIUIOperyasiuui. MuHepalibHble BellecTBa KJIETKHU, UX Ouooruyeckas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BemlecTBa KJIETKH. buosornueckue mnonumepsl. benku.
AMUHOKHCTIOTHBINA cocTaB OenkoB. CTpyKTypsl O0enkoBoi Mosekyinbl. [lepBuunas
CTpYKTypa Oenka, mnenTuaHasi CBA3b. BTopuuHas, TpeTuyHas, 4YETBEPTUUYHAs
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss  OenkoB.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCAXAPUbI, OJIUTOCAXAPUABI U MOTUCAXaPUIBL.
OO6mmii 1IaH CTpO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruApOodoOHBIE cBOMCTBA. Kiaccudukanus aunuaos.
Tpurnuuepuasl, Qoconunuasl, BOCKHU, cTepouisl. buonormyeckue GyHKIUU
munuaoB. OO1re cBOMCTBAa OMOJOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MTOTYTPOHUIIAEMOCTb.

Hyxnennossie kucinotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun xommiiementapHoctd. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanbs. MectoHaxoxaenue u ouonornueckue ¢pynkiuu JTHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynbsl AT®. Makpospruueckue cBsizu B Mosekyle ATO.
buonorunyeckue pynkunun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
knetke. Jpyeue nyxkneosuompugpocpamer (HTD). Cexsenupopanue JHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouosiorusi: OMOXUMHYECKHE U OMOPU3NYECKUE HCCIIETOBAHMS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl Ouomonexkyn. Modenupogarue
CMpYKmypuvl U QYHKYUti 6UOMONEKYN U UX KOMAIIekcos. Komnwvromepnolii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HENPUPOOHBIX AHATLO208.

JdemoncTpanuu

[Toptpetsr: JI. I[lomunr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammbl:  «PacnpeneneHne XMMHUYECKHMX AJIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOIEN.

Tabmuuer u cxembl: «llepuoanueckass TabiMlla XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MoOJIeKybl  Oenka», «CTpyKTypel OENKOBOW MOJEKyNb», «CTpoeHHE MOJEKYI
yraeBoJoB», «CTpO€HHE MOJIEKY]l JunuaoB», «HyKiIenHOBbIE KHUCIOTHIY,
«Ctpoenue mosiekysibl ATO».

O6opynoBaHue: XUMUYECKasi TOCy/1a ¥ 000pyI0BaHHE.

JlabopaTopHas pa6ora «O0HapykeHHE OCIIKOB C TTOMOIIBIO KAYeCTBEHHBIX
peaKumn.

JlabopaTopHas padora «HccnegoBanue HYKJICMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JINYHbIX OPraHU3MOB.

Tema 5. CTpoenue u QyHKIIUM KJIETKH

Tumbl KIETOK: »yKapHOTHYECKass W nOpokapuornueckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00pa30BaHUs KIETKH.



Crpoenue npokapuoTuyeckoit kinetku. Knerounas cteHka OakTepuil u apxeil.
OcoOEHHOCTH CTpPOEHUS TeTepoTpoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue U (GYyHKIMOHUPOBAaHHE AYKapUOTUYECKOMN KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CrTpykTypa IUIa3MaTUYECKOM
MeMOpaHbl. TpaHCcOpT BELIECTB Yepe3 IIa3MaTHUYeCKyl0 MeMOpaHy: MacCHUBHBIN
(nuddy3us, obOneruénHas nudQys3us), aKTUBHBIM (NMIEPBUYHBIMA M BTOPUYHBIN
akTuBHbIM TpaHcnopt). llomynponunaemocts MeMOpanbl. PabGorta HaTpuii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomma3zma. [uto3omne. [lutockener. [Bmxenue nurormiazMbl. OpraHoUIbI
kiaeTkd. OJIHOMeMOpaHHBbIE OpraHouAbl KJIETKH: JHAOIJIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbaxu, JIU30COMBI, WX CTpoeHHWE M (PyHKIMH. B3aumMocBs3b
OJIHOMEMOpPaHHBIX OPraHOUAOB KIETKH. CTpoeHHe TpaHyJISIPHOrO PETHKYIyMa.
Mexanuzm nanpaenenus odenxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [nmaakuil  (arpaHyisipHbIi)  SHAOIJIA3MATHYECKUI
petukynym. CekpetopHast QyHkius anmnapata ['onsmku. Moougurkayusa benrkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pactutenpHbIx KieTok. Knetounsiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABI  KIETKW:  MUTOXOHJAPUM,  ILJIACTUIBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumbuocenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenre U (GYHKIIMH MHUTOXOHIApUN W 1actun. llepBuunsie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (DOTOCHMHTE3UPYIOIIUX  DYKaApHOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannsie opranounbl kieTku CtpoeHue u (QPyHKIIMH HEMEMOpaHHBIX
OpraHoOuJ0B KJIETKHU. Pu6ocompl. IIpomesicymounvie Qunamenmel.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIEUHBIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. Kinetounsrit
ueHtp. CrTpoeHHe U JBWKEHHE JKIYTHMKOB M pecHUYeK. MUKpoTpyObouku
nuToriasmel.  LleHTpuons. beaxku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompybdouxamu. Momopmsie benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapUoIUIa3Ma, SIAPBILIKH, UX CTPOCHHUE U
bynakiuu. SAnepupiii  0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE PaCHOIOKECHHE
XpOMOCOM B HMHTEp(azHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /J[unamuka s0epHOU 00010YKu 6 mumose. Sfoepholil
mpaucnopm.

Kierounsle BkmtoueHusi. CpaBHUTENbHASI XapaKTEPUCTHKA KIETOK 3YKAPUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



[Toptpersr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKApUOTHUECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTKW», «CTpoeHHWEe  pacTUTeNbHOW  KIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKON KIICTKI.

OO0opymoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepHUaIbHBIX KICTOK.

JlaGoparopnass pabdora «l3yueHwe CTpOEHUS KIETOK Pa3IUYHbBIX
OpPTaHH3MOBY.

IIpakTnuyeckas padora «/3yyeHue cBOWCTB KJIIETOYHON MEMOPAHBI».

JlabopaTopHass pabora «VccienoBanue miasmoiiu3a W JACIUIa3MoOJu3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTnueckass  padora  «l3ydeHWe  JBWKEHUS  IUTOILIa3Mbl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. OOMeH BelllecTB M NpeBpallieHHe JHEPTUM B KJIeTKe

AcCCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboym3Ma. Tumsl oOMeHa
BEIICCTB: aBTOTPO(HBIM M TeTEPOTPODHBIA. YUacTHe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHEpreTuyeckoe oOecrneueHue KiIeTku: mpeBpamicare ATD B
OoOMEHHBIX TIporeccax. DepMEHTATUBHBIA XapakTep peakluid KJICTOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOEHHE, CBOMCTBA M MEXaHHU3M JICHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHl M OEIKU-UHTHOUTOPHI. 3aBHCHUMOCTb CKOPOCTH (hepMEHTATHUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHUHTE3 OpraHUYECKUX BemiecTB B KieTke. DorocuHTes.
AnoKcueeHHbll U OKcueeHHblll omocunmes y baxkmepui. Ceéemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poiab XJIOpoIIacToB B Impoliecce
dboTocunTe3a. CBeroBas u TeMHOBas pa3pl. omoodvixanue, Cs., Cs. u CAM-munsi
gdomocunmesa. 1lpogyKkTUBHOCTH (oTOocHHTE3a. BimsHue pa3iaudHbiX (akTOpoB
Ha CKOpOCTh hoTOoCHHTE3a. 3HaueHUEe HOTOCUHTE3A.

XEeMOCHUHTE3. Pasnoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuu, CepoOaKTEpPHH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHbie opranm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHHs M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpPraHU3MBlI. Otanbl SHEPreTUYECKOrO oOMeHa.
[ToaroToBUTENBHBIN 3TaI. [ TUKOIN3 — OECKUCIOPOIHOE PACHICIICHUE TJIFOKO3BI.

buonornueckoe okucieHue, Uin KIETOYHOE AbIXaHUE. POIb MUTOXOHAPUN B
mporieccax omonorndeckoro okucieHus. [ukmmueckue peakuu. OKUCTUTEIHHOE
dbochopunupoBanue. IHepeus membpanno2o epaduenma npomoros. Cunmes



ATD: paboma npomounou ATD-cunmaszvl. IlpeumyiecTBa a’poOHOro MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHCcTpanuu

Ioptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «POTOCUHTE3Y, « IHEpreTUYECKuii oOMeH», «bruocunTes
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyAOBaHHUE JUIsl IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopnass  pabora  «/3yueHne  KATAIUTUYECKOW  AKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanasbl)y.

Jlabopatopnass paGora «/3yueHne (QEpPMEHTATUBHOTO paCHICTIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass pa6ora «CpaBHeHue mpoieccoB  (OTOCHHTE3a |
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajnM3alusa e€é B KJIeTKe

Peakiiuu matpudHoro cuntesa. [IpHHITUIT KOMIIJIEMEHTAPHOCTU B PEAKITUSIX

MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoN nHdopmaiu. I eneTnyeckuit
KOJI, €ro cBoucTBa. TpaHckpunius — marpuudbii cuHTe3 PHK. Ilpmuinuns
TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, aHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancmsius u e€ stanbl. Yyactue TpancnopTHeix PHK B OnocunTtese Genka.
VYcnoBust OuocuutTeza Oenka. KomupoBanue amunHokucioT. Pomas pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKAapUOT U 3YKapHOT. Perynsiusi akTUBHOCTH T€HOB y IpokapuoT. ['mmotesa
onepona (®. XKako6, XK. Mano). Morexyaaprvie mexanuzmvl IKCNpeccull 2eHo8 )
aykapuom. Ponv xpomamuna 6 pezynsayuu pabomel 2enog. Perynsannus oOMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HexieTounbie (GOpMBI )KU3HU U 00UraTHBIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKu3HeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHble 3a00neBanus 4yenoBeka, »KUBOTHBIX, pacteHuid. CIINI, COVID-
19, counanbHble U MEIULIIMHCKUE MPOOJIEMBI.

buoungpopmamuka: unmeecpayus u ananuz oonvwux maccusos («bigdatar)
CMPYKMYPHLIX OUos02cUdecKux oanHvlx. Hanomexunonoeuu 6 buonocuu u meouyume.
IIpoepammupyemole hynxkyuu 6enxkos. Cnocobvl 0ocmasKu 1eKkapcme.



JdemoHCcTpanuu

IToptpersr: H. K. Konbuos, J[. . IBaHOBCKUI.

Tabmuuel u cxembl: «buocunTe3 Oenka», «l'eHeTnyeckuid Kon», «Bupycen»,
«bakrepuodarm.

IIpakTnueckas padora «Co3ganue MOAEIHN BUPYCa».

Tema 8. JKuzHeHHbIH HMKJI KIETKH

Knerounbsiii 1uki, ero mnepuoabl W perynsuusa. Wurepdaza u  MuUTO3.
Oco0eHHOCTH TpolIeccOoB, MpoTeKarmux B HHTepdasze. [loAroToBka KIETKH K
nenenuto.  [Ipecunretndeckuii  (MOCTMUTOTHUYECKHI),  CHUHTETHYECKUM U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JAHK — pemnmkanus. Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJIIEIBbHOCTb.
Mexanusm permkanuu JITHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TejloMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTwml. JIumiaougHelii u
rariouaHbeld  Habopsl  XpoMocoMm. ['oMonorumunbie xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue knetkn — wMuTo3. Craguu MHTO3a M MNPOUCXOIAIINE B HHUX

npoiiecchl. Tumbl muto3a. Kapuokunes u muTokuHe3. buomormdeckoe 3HaueHUE
MUTO3a.

Perynsuusa muToTMdeckoro nukia kieTku. [Iporpammupyemasi KieToyHas
rubesnp — arnomnTo3.

Krnerounoe sapo, XpoMocombl, (PYHKIIMOHAlIbHAas TE€HOMUKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eudenu xkiemokx. «l{ugposas
K1emKa» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmumpl 1 cxembl: «KU3HEHHBIH ITUKI KICTKH», «Murtosy, «CTpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIpenapaThl: «MHUTO3 B KIETKaxX
KOpEUIKa JIyKay.

JlaGopaTopHhas padora «3yuenue XpOMOCOM Ha TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHas padora «Habmronenne MuTO3a B KJIIETKaX KOHUYMKA KOPEIITKa
JyKa (Ha TOTOBBIX MUKPOIIpENaparax).

Tema 9. CTpoenne u GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJTbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpPOGHUS U JKU3HEACSITEIIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepun, apxew, OJHOKJIETOYHbIE TpPUOBI, OJIHOKIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusma. TKaHu, OprasHbl M
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidd. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHas,
MOKPOBHAsI, MPOBOJsIIASA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUIUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHUH.

TkaHu XUBOTHBIX M 4YEJOBEKAa. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHASA, MbIlIeyHasi, HepBHasg. OCOOEHHOCTH CTpoeHUS, GYHKIHUN H
pacmoJIOXKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHre  opranu3moB.  JIBMJKEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aME0ouHOE, JKTYTUKOBOE, pPEeCHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTCHHIA:
TPONU3Mbl M HACTUU. JIBM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOABI, YIVIEKUCIONO Tra3a H
MHUHEPAJIBbHBIX BEIIECTB pacTeHUsAMHU. lIuTtanue xuBOTHBIX. BHyTpuUIlONIOCTHOE U
BHYTPUKIIETOYHOE TNuuIeBapeHue. [IuTaHne MNO3BOHOYHBIX JKMUBOTHBIX. OTHENbI
NUIIEBAapUTEIbHOrO0 TpakTa. IlumeBapurensHble kenmesbl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pacteHuid. /[pixanue xKuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHoe nbixaHue. JlpixaTenpHasi IOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCIOKHEHHE CTPOCHHUS JIETKUX [MO3BOHOYHBIX YKHUBOTHBIX.
JIpixaTenpHass cucrteMa 4esioBeka. MeXaHu3M BEHTWIALMU JETKUX y MNOTULl U
MiIeKonuTatonmX. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcOpT BELIECTB Y OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BewmiecTB y JKUBOTHBIX. KpoBeHOCHas cucremMa U €€ Oprasbl.
KpoBeHocHasts cucteMa TMO3BOHOYHBIX JKUBOTHBIX U yenoBeka. Cepare,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOparieHus. DBOJIOIHMOHHBIE
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX KMBOTHBIX. Pabota
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHbIX. CokpaTuTeiabHble Bakyonu. Opranbl BbiaeneHus. DunbTpanus,
CeKpelMsi U 00paTHOE BCAChIBAHUE KAaK MEXaHW3MbI PaOOThl OPraHOB BBIJICICHMUS.
CBs3b MOJIOCTH TEJA C KPOBEHOCHOM U BBIICIUTEIIBHON CUCTEMaMU. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CTpoeHue u (yHKIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M LUCTHl MNPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMTa y MHOTOKIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX HpPOU3BOIHBIE.
3ammura opraHusma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KiieTo4yHbId U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXn€HHbIH M NpuoOpeTEéHHBIN crnenuduueckuit
UMMyHHUTET. Teopusi KjIoHalnbHO-cenekTuBHOro ummynurera (I1. Dpmoux, ®. M.
bepuer, C. Tonerasa). BocranuTenbHble OTBETHl OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PaszgpaxxumocTe ¥ perymdanus |y  OprauusMmoB. Pazapaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpaxumocTs W peryiasiuus y
pacteHuil. PocToBbie BelleCcTBa U UX 3HAUEHUE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduexc u
pednexropHas nyra. besycioBHble 1 yCI10BHBIE pe(IEKCHI.

['ymopanibHas peryisanus U SHAOKPUHHAs CHUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKene3pl HHOOKPUHHOM CHUCTEMBI M HX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW M SHIOKPUHHOW cucTeM. [ unoTtanamo-runodusapHas
cucrema.

JdemoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuuer 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bogopociny, «bakrepumn», «lIpocreimmue», «OpraHbl LUBETKOBBIX PAacTEHUN,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CcTpoeHHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cucteMbl», «CTpoeHUEe CTeOs»,
«CTpoeHue JUCTOBOM IUIACTHHKW», «TKaHW XUBOTHBIX», «CKEJET 4YelOoBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHOcHas cucrema», «/lpIxarenbpHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMaY,
«BbienurenbHas cucteMma», «HAOKpUHHAs cucteMa», «CTPOEHHE MBI,
«MmmyHuTeTy,  «KHIIIEYHOMOIOCTHBIEY, «CxeMa  mOUTaHUS  PACTCHUI,

«KpoBeHOCHBIE CHUCTEMBbl IO3BOHOYHBIX IKHUBOTHBIX», «CTpO€HHE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0KIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema marymkm», «HepBHas — cuctema
npecMmbIkatomuxcsi»,  «HepBHas  cucrema  mrumy, «HepBHas — cuctema
Miekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, WIJIOKOXXHX, YKUBBIE JK3EMIUIAPHl KOMHATHBIX pPACTeHUM, repOapuu
pacTeHUl pa3HBIX OTIENOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyi0BaHUE JJIsl AEMOHCTPAIIUX MOYBEHHOTO U BO3IYIITHOTO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmasua u 0elKoB Mo 1elcTBUEM (pepMEHTOB, 00OPYAOBAHUE IS
J€MOHCTPALMH OIIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTtopHasi padora «/3ydyeHrne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. PazmHoXeHHe U pa3BUTHE OPTaHU3MOB

@®opMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnoe (BKJIIOYas BETreTaTUBHOE) U
nojioBoe. Buasl  Gecrosioro  pa3MHOXKEHHUS:  [OYKOBaHUE,  CIOPYJISAIUS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmHoxxkeHue. [lonoBbie KiIeTKW, WM rameThl. Meito3. Craauu
Mmeiosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuit cMbICI
Mel03a M TOJIOBOro mporecca. Melo3 M €ro MeCTO B KU3HEHHOM LIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHBIX. [10J0BBIE JKee3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOPUOHANIBHOE pa3BUTHE SKUBOTHBIX. COCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Cranuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). [poGnenwme. Tumbr  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposaHwoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIUTAIONIUX. 3apOJBIIIECBhIC JUCTKU
(ractpynsinusi). 3akiiaika OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JTUCTKOB. B3anMHoe
BIIMSHUE YacTed pa3BUBAIOUIETOCS 3apojpliia (d3MOpUOHANIbHAS HMHIYKIIHSA).
3aknajgka TIUIaHAa CTPOCHHUS KUBOTHOTO KaK  pE3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BiusHue Ha 3>MOpHOHANIBHOE PA3BUTHE PA3TUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubli nepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ MeraMopdo3oM Yy O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. buHojlOrMyeckoe 3HaYe€HHE NPSIMOTO U HEMPSMOIO



pa3BUTHUA, UX PACHpPOCTPAHEHHE B MpupoAe. THUMbl pocTa >KUBOTHBIX. DakTOpbI
PEryJSIUU POCTA )KUBOTHBIX U 4yesnoBeka. CTaguu nmocTaMOpUOHAIBHOTO Pa3BUTHUSA
y ’KMBOTHBIX U yenoBeKa. [lepuoasl oHTOreHesa uenoseka. CTapeHUE U CMEpPTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxenue u pasButue pacteHuid. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM [HKJIe pacteHud. OOpa3oBaHue CHop B Iporecce Menosa.
I'amerorene3 y pacteHud. OIIOAOTBOPEHUE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHME Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBI peryJisiiuyd OHTOreHe3a y PaCTEHUM 1 )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «BereratuBHoe paszMHoOxeHHe», «Tumbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHUE XJIaMUJIOMOHAIbD, «Pa3MHOKEHHE O3BIIICHBI»,
«Pa3mHoOxeHue ruapel», «Meio3», «XpomocoMmbl», «I'amerorene3», «CTtpoeHue
AUIEKIETKH U cnepMmarto3ouga», «OCHOBHBIE CTaAuu OHTOreHesza», «lIpsMoe u
HempsiMoe pa3BuTue», «Pa3Butne waiickoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne nArymkun», «/[BoiHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUI»,
«CTpoeHHE CeMSH OJHOJOJIBHBIX U JBYAOJIBHBIX pacTeHU», «KU3HEHHBIN LMK
MOPCKOM  Kamyctbl», <«OKu3HEHHbIW 1UKI  MXa», <OKW3HEHHBIM LUK
NAlOPOTHHUKAY, « KM3HEHHBIN ITUKIT COCHBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONIpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3ydyeHue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOIpenapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOJICTBA 3apOJbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CTpoeHHE OpraHoB pa3MHOKEHHUS BBICIIUX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HACJeICTBEHHOCTH U HM3MEHYHMBOCTHU
OpPraHu3MoB

Hctopust craHOBIEHHS W pa3BUTHUS TEHETHMKM Kak Hayku. PaGoter I
Menpens, I'. ne ®pusa, T. Moprana. Posib 0TeUeCTBEHHBIX YYEHBIX B PAa3BUTUHU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleNIbHbIE TE€HbI, AJIbTEPHATHUBHbIE NPU3HAKW, JOMUHAHTHBIA W PEIECCHUBHBIM
MPU3HAK, TOMO3UT0Ta, T€TePO3Ur0Ta, YACTAS JIUHUS, TUOPUJIBI, TEHOTHUIL, (PEHOTHIIL.



OCHOBHbIE ~~ METOJIbI ~ TE€HETUKHU:  THOPUIOJIOTMYECKHHM,  IUTOJOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.

JdemoHCcTpanuu

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. N.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckmii.

Tabnuiibl U cxembl: «MeToabl TeHETUKNY, «CXEMBbI CKPEIIIUBAHUS.

JlabopaTopnas pabora «Jlpo3oduna Kak OOBEKT TE€HETHUYECKUX
HUCCICIOBaHUI.

Tema 12. 3akoHOMepPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH MeHaens — 3aKoH
eauHooOpasusi TMOpuI0B MepBoro nmokojeHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacuUleluieHusT NPU3HAKOB. L[MTONOrnyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpEIIMBaHusl. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpenBanue. [IpomexxyTouHbIN XapakTep HacAeA0BaHUS.
Pacmiennenue npu3HaKkoB MPU HEMOJIHOM JTIOMUHUPOBAHUM.

JuruOpuanoe ckpemuBanue. TpeTuit 3akoH MeHaens — 3aK0H HE3aBUCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. [{uTtonornueckue  OCHOBBI  JIUTUOPHUIHOTO
CKpELLIMBAHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuensieHHoe
HAaCJIEIOBaHUE TEHOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nosa. XpoMOCOMHBIN MEXAHU3M OIPEEIECHUS M0J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIii U Te€TepOraMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

I'enotun kak nenocTtHas cucrtema. [neinoTponuss — MHOKECTBEHHOE JECWCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3anMonencTtBue HeasleabHbIX TI'E€HOB.
Kommiementaprocts. Onuctas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO35UH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['eHEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpauuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuter u cxemsr: «IlepBbIit 1 BTOpOit 3akOoHBI MeHaenss», « TpeTniil 3akoH
Mennens», «AHaIM3Mpylollee CKpemuBaHue», «HemomHoe aomMuHUpOBaHUEY,
«CuerjieHHOe HaclelIOBaHWe NPU3HAKOB Yy Apo3oduiiby, «l'eHeThka moJay,



«Kapuotun uyenoBeka», «Kapuotun npozodunb», «KapuoTun nTULB,
«MHOXECTBEHHBIH aJUIEIN3M», « B3auMo1eiCTBHE T€HOBY.

OGopynoBaHue: MoJelb JUIsi JEMOHCTpAIlMd 3aKOHOB €IMHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJENb IS
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HACJIEAOBAaHMS TMPU3HAKOB, MOJEIb JJIs
JNEMOHCTpAallMU CILIETUIEHHOTO HACJEJO0BAHUS MPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKporipenapart: «J[po3odumnar.

IIpakTnueckas padora «l3ydyeHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTnueckas  padora  «UM3yueHue  pe3ysnbTaToB  JTUTHOPUTHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3akoHOMepPHOCTH H3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHuU (peHOTHMA.
N3MenunBOCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAs U HACJICICTBECHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MOAUGUKAITMOHHONW M3MEHUYMBOCTH. Hopma peaknmu npuszHaka. BapuannoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpolicTBa MOAM(UKAIIMOHHON
M3MEHUYHUBOCTH.

I'enoTunuueckas n3MeHYMBOCTh. CBOMCTBA T€HOTUMMUYECKOM N3MEHUYMBOCTH.
Bupl reHOTUTMYECKON N3MEHYMBOCTH: KOMOWHATHUBHAS, MyTaIllHOHHASL.

KomOunaTuBHasT WM3MEHYMBOCTh. MeW03 ¥ TMOJIOBOM TMpOIECC — OCHOBA
KOMOMHATHUBHON M3MEHYHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIJaHUHU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIAYLUHUPOBAaHHBIE MyTallud. SlnepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE W TOJ0Bble MyTaluu. IIpuynHbI
BO3HUKHOBECHUsS MyTaluui. MyTareHbl HW WX BJIMSHHE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O TMpoIlecca. 3aKOH TOMOJIOTHYECKHUX PsI0B B
HacnencteeHHo m3meHunBoctu (H.M. BaBuiioB). BHesnepHass M3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPONb  INUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemMoHcTpauuu

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

Tabmmpl w  cxembl: «Buael  wm3MeHunMBOCTHY», «MoaudukaoHHas
U3MEHYHBOCTHY, «KomOuHaTuBHas W3MEHYHBOCTHY, «Meiio3»,
«OnnogoTBopeHuey, «I'eHeTnueckue 3a001eBaHMs Y€IOBEKaY, « BUIbI MyTaIinii».



O6opynoBaHue: *UBbIe M repOapHbIE 3K3EMIUIIPbl KOMHATHBIX PAaCTEHHH,
pucyHku (potorpaduu) KUBOTHBIX C Pa3TMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHnas pabora «HccmenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUUBOCTH. [locTpoeHHe BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Mytanuu y gapo3odwibl  (HA TOTOBBIX
MUKpOMpenaparax)».

Tema 14. I'eHeTHKa Ye10BeKa

Kapuorun uyenoBeka. MexayHapoaHas MNporpaMMa HCCIEAOBAaHUS T€HOMA
yejaoBeKa.  MeToabl  U3YYeHHMSl TEHETHMKHM  YEJOBEKa: TIeHEeaJlOorM4ecKuid,
OJIM3HEIOBBIH, UTOTE€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpemMenHoe ONpeIETICHHE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHUPOBAaHHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a001€BaHusl YeloBeKa. [ eHHBIE M XPOMOCOMHBIE
O0one3HM uyenoBeKka. boye3HW ¢ HACIEICTBEHHOM MpPeapaciioioKEHHOCTHIO.
3HayeHUe MEAUIMHCKONW T'€HETUKH B MPEAOTBPAIICHUN U JICYEHUU T€HETUUYECKUX
3a0oneBaHuil 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHATHE «T€HETUYECKOTo Ipy3a». DTHUYECKUE aCIEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue QakTopbl TMOBBIIIEHHONW YYBCTBUTEJIBHOCTH YENOBEKAa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTION0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdemoncTpanuu

Tabmumer u cxemsl: «Kapuotun yenoBekay, «MeToapl U3yYeHUS T€HETUKHU
yenoBekay, «I eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBiieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cesiexkniusi Opranu3mMoB

JlomecTuKamusi WU CEJICKUUA. 3apOKICHUE CEIEKIMU W JOMECTUKALUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHU U MOPOL
#uBOTHbIX. CopT, TmOpoaa, ITaMM. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHunBocTH H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonbl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMN CCIICKIIUU. HcnbiTanue
npou3BouTeNeld Mo mnoroMcTBy. OTOOp MO TEHOTUNY C MOMOIIBI OIEHKHU
¢dbeHoTHma MOTOMCTBAa M OTOOP O TEHOTUTY ¢ omoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOM  paboOThlI.
PannannOHHBIN 1 XUMHYECKHI MyTareHe3 Kak HCTOYHUK MYTalUMi y KyJIbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO pENAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBIX JIHK 111 moiyyeHus: HnCX0IHOTO MaTepHraia sl CENEeKIUU.

[lomyuyenue MIOJINTUIOUOB. BryTtpuBnaosas rudpuan3aus.
bnuskoponcTBeHHOE — cKpeliMBaHMe, WM uHOpuauHr.  HeponcTBeHHoe
CKpelMBaHue, win ayTopuauHr. I'erepo3suc u ero npuumHbl. Mcnonb3oBanue
rerepo3uca B cenekiuu. OtnanénHas ruOpuauzauus. Ilpeogonenue Oecrutonus
MEXBUJOBBIX THOPUIOB. JOCTHKEHUS CEIEKIIMU PACTEHUHN U KUBOTHBIX. «3en1éHas
Dpesonoyusy.

CoxpaHeHre U U3yYeHUE F'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX  poAMYEd IS CO3JaHUSl  HOBBIX COPTOB W THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpaumenue u  ynpasieHue
2CHEeMUYECKUMU Pecypcamil CelbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YesaxX VIVHUEHUs CYUeCmeyiomux U coO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM uucie ¢ HPUMEHEHUeM COBPEMEHHbIX MemO008 HAYUYHLIX UCCAe008aAHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuu

IToptpersr: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. IL
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuuel u cxembl: «LleHTpBI MPOUCXOKACHUS U MHOTO00pa3Ust KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PANOB B HACIEACTBEHHOW W3MEHUYHBOCTH,
«Metoppl cenekiumny, «Otnanéunas rudpuanzanusy, «MyrareHes».

JlabopaTopHas padora «3yueHrne cOpTOB KyJIbTYPHBIX PACTEHUN U MIOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «/3yueHrne METOI0B CEJICKIIMU PACTECHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTEHUI».

Ikekypeusi «OCHOBHBIE METOAbI U JOCTHKEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHILHIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATEBHBIM YYaCTOK, B TEIJMYHOE XO35SUCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/10rusi U CHHTETHYECKAas1 OMOJIOTUS

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJIOTMH, — KIJIETOYHBIE M TKAaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEPUCTHUKA. TpanuuuonHas
OMOTeXHONOTUsA:  XJeOomeueHne, TMONyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJeMEe. MukpoOuonoruueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTMYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntlaHre TEeXHOJIOTMi M MHCTPYMEHTOB LEJIECHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUs T'€HOMOB C LIEJBIO MTOJIYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJIe OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonsl KyJlbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. Comatnueckas rHOpuAM3alus U COMATUYECKHM
sMOpuorene3. lcnonb3oBaHUE TamiOu0B B CEJIEKUUM pacTeHuil. [lonyuenue
MOHOKIOHANIbHBIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCcTpyKuus
AUIEKIETOK U KJIIOHUPOBAHUE XUBOTHBIX. METON TpaHCIUIAHTALMU SAEP KIETOK.
Texnonocuu 0300p06IeHs, KYJIbMU8UpOo6aHus U  MUKDOKIOHANIbHOZ20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocoMHasi W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomounanTtubix JJHK. Cosdanue mpanceennvix opeanuzmos.
JIoCT>KEHUsT M NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HMHYKEHEPHH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue 6uorexnosnoruu. [loctrenomuas nudposas meaununa. [1LP-
JIUarHocTuka. MeTaOoJIOMHBIM aHanu3, TEHOLEHTPUYECKH aHanmu3 MpoTeoma
YeJloBeKa I OLEHKH COCTOSIHHS €ro 340poBbs. MCNOJab30BaHHWE CTBOJIOBBIX
kiaeTok. TapretHas Tepanust paka. 3D-OumoumkeHepus g pa3pabOTKu
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3JaHMS KOMILJIEKCHBIX
TKaHEeW COYETaHHMEM TEXHOJOTUU TPEXMEpHOro OMONMpHUHTHHra U ckad@oiaguHra
JUISL pELIeHUS 3a7a4 IEPCOHAIM3UPOBAHHON MEIULIMHBL.

CozniaHre BEKTOPHBIX BAaKIMH C IEJIbI0 OoOecredyeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxemsbl: «/cnoap30BaHrEe MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
pou3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas padora «/3yueHne 00bEKTOB OMOTEXHOIOTHUI.

IIpakTuyeckas padora «IlonydeHrne MOJIOYHOKHUCIIBIX MPOTYKTOB.

Ikekypeusi  «buotexHosoruss — BakHEHIIas MPOU3BOAUTEIbHAS —CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIOIHOHHBIX MpeICTABIEHUNA B
Onosorum

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb M Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBr>kymue cuibl 3Botonnu BUA0B 1o Y. /lapBuHy (BbICOKAasi IHTEHCUBHOCTD
Pa3MHOXKEHHUSI  OpraHu3MOB, HACIIEJICTBEHHAs W3MEHUYMBOCTb, OoprOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Teopun HBomouun (CTD). HelTpanbHas
Tteopuss sBomonuu. CoBpeMEeHHash JBOJIIOLUMOHHAsg Ouosiorus. 3HadYeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHCcTpanuu

IHoptpetsl: Apucrtotens, K. Jlunnen, K. b. Jlamapk, O. XK. Cent-Unep, XK.
Kroswe, Y. [Japsun, C. C. YUerBepukos, U. W. lImansraysen, Ix. Xonaenn, /1. K.
benses.

Tabmuupr u cxembl: «Cucrema sxuBod mnpuponbl (no K. Jlunuero)»,
«Jlectnuna xkuBbIX cymectB (o Jlamapky)», «Mexanusm (GHopMUpOBaHUS
npUCIIOCOONIGHU y pacTeHuil u KUBOTHBIX (o Jlamapky)», «Kaprta-cxema
mapmipyta nyremectBust Y. Jlapsunay, «Haxogku Y. JlapBunay, «DopMbl 00pbHObI
3a cymectBoBaHue», «llopoabl romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KammycTbl», «[1opoabl ToMaITHUX JKUBOTHBIXY», «CXxemMa 00pa30BaHMsI HOBBIX BHUIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHHUS JABMIKYIIMX CHJ DSBOJIOIUNY,
«OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUN.

Tema 2. MUKpO3BOJIIOHUS U €€ Pe3yJIbTaThl

[Tonynsauust Kak 3JeMeHTapHasi eAuHuIa 3BOMOIKUU. COBPEMEHHBIE METO/IbI
OIICHKM TEHETUYECKOro pa3sHooOpa3usi M CTPYKTYphl momyssiuid. M3meHeHnue
reHopoHIa TOMYJSAIMU KaK JJIEMEHTApHOE SBOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPhl (IBMIKYIIHME CHIIBI) SBOJIOUMUA. MyTallMOHHBIN
npouiecc. KomMOuHatuBHas u3MeHUMBOCTh. Jlpelid TeHOB — cliydaiiHbie
HEHANPABJICHHbIE M3MEHEHMsS YacToT ajulelied B monmyisusax.  Oddekr
OocHOBatensi. Jgpgexkm OymovliouHoeo eopaviuika. CHUdCEHUe 2eHemuuecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma Opeiigha cenos 6
bonvwux u  marvlx  nonyaayusx.  Mwurpanun.  V30mAmmMs  TOMYIISIITAN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OnMoJIorudeckas (pernpoayKTHBHAS).

EcrectBennsiit otbop — HampaBisoomuid (aktop 3BoOIMA. DOpMEI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIHWHA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mu3pyntuBHbii). [lonoBoil oTOOp. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocOOIEeHHOCTh  OPraHU3MOB  KaK  Pe3yNbTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBeHHME — mpucnocoOneHuit y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [Ipumepsl mpucrnocobieHnit y opraHu3MoB: MOP(HOIOTHIECKHE,
dusnonornyeckue,  OMOXMMHUYECKHE,  ToBeneHUeckne.  OTHOCUTENHHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3yibTar
MHUKpO3BOJIIOIMU. M3omauus — kiaoueBoil ¢akrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJJIONATPUYECKOE (reorpadudeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuruIouIU3aIUS,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMUPOBAHMS OMOJIOTHYECKOTO Pa3HOOOPA3HSL.

Ponp »BoMtOnMOHHOM OMoMOrMM B pa3pabOTKE HAyYHBIX METOJO0B
coxpaHeHHs1 OuopazHooOpazusi. MUKPOIBOJIONUS U KOIBOJIIOIHUS Mapa3uTOB U UX
x03sieB. MexaHu3Mbl (pOpMUPOBaHUSI YCTOMUYMBOCTH K AaHTUOMOTHKAM U CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanuu

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl m cxembl: «MyTanMoHHass HM3MEHYUBOCTHY, «llomynsiroHHas
CTPYKTypa BUAa», «CxeMa MposiBieHus 3akoHa Xapau—BalinOepray, «JIBuxyiue
CUJIBI 3BOJIIOLUNY, «DKOJOTHUECKAsT U30JALMS MOMYJSUUNA CeBAaHCKON (openny,
«'eorpaduyeckass M30JALMS  JUCTBEHHULBI CUOUPCKOM U JTUCTBEHHUIBI
naypckoiy, «IlomynsiroHHbIE BOTHBI YUCICHHOCTH XUITHUKOB U XKePTBY», «Cxema
NEUCTBUSL ecTecTBEHHOro oTOopay, «®PopMmbl OOpbOBI 3a CYyIIECTBOBAHHUEY,
«MHnycTpuanbHbil Menanu3m», «KuBble nckonaembiey, «[IokpoBUTETBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpesxnaromas OKpacka ’KUBOTHBIX,
«Dusnonoruueckue anantauum», «lIpucrnocoOIeHHOCTH OpPraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Bunbl-nBoiinnkn», «CTpykTypa BuIa B
npupoae», «Crnocobsl BuA00Opa3oBaHus», «l'eorpaduueckoe BHmI00Opa3oBaHHE
TPEX BHUIOB JAHIBIIEH», «IKOJIOTMUYECKOEe BUI000pAa30BaHUE BUJIOB CHUHUIDY,
«[Tonurmonasl pacTeHui», «KanycTHo-peneunbIit ruOpumy.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yydesia MTHIL U
3BEpell ¢ MpuUMepaMH pa3JIMYHBIX IPUCIIOCOOICHUHM, Yydela TTHIl W 3Beper
pa3HBIX BHJIOB, TepOapuM pacTeHU OJM3KUX BHJOB, OOPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabdora «BrIgBICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «lIpucrmocoOneHus  opraHm3MOB HM  HX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopnas paGora «CpaBHEHHE BHJIOB IO MOPQPOIOTUYECCKOMY
KPUTEPHUIO».

Tema 3. MakpodBoIOIUS U €€ Pe3yJIbTaThl

Meronbl  uM3ydeHUs MakpolBoJironuu. [lameoHTonormueckne  MeTOJbI
u3ydyeHus odBomouuu. Ilepexomgnsie ¢GopMbl U (QPUIOTCHETUYECKUE  PSAIbI
OpPraHU3MOB.

buoreorpaduueckre mMeToasl u3ydeHus s3Bomonuu. CpaBHeHHE (IOPHI U
dayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emun. Bujbi-
SHIEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUYECKUE METOJbl MU3YyUEHHS
sBOMIONMH. ['eHeTHYecKrue MEXaHU3Mbl JBOJIIOIMU OHTOTEHE3a U TOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTHYHBIE W  AHAJIOTMYHBIE  OPTaHBbI.
Pynumentapubie  opranbl W aTaBU3Mbl.  MOJEKyIsIpHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTEeMaTUYeCKHE  METOJbl  U3YYEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJbl MOCTPOCHUS (HUIOTCHETUYECKUX
JIEPEBBLEB.

XPpOMOCOMHBIE MYTaIlH U SBOJIIOIMS T€HOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJMOIUU. [Ipunyun cmenvt GyHKYuUl.
HeobGpatumocTs 3Bostonuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOLINH.

JdemoHcTpanuu

[Toptpets: K. M. bap, A. O. Kopanesckuii, ®. Mroiep, 3. I'ekkens.

Tabmuipl 1 cxembl: «DUITOTCHETUYSCKUN sl JIOMIAAN», «APXCONTEPHUKCY,
«3Bepo3yobie  smiepel»,  «Creromedanb»,  «Punmodute»,  «CeMeHHBIC
narnopoTHUKNY», «buoreorpadguyeckue 30HBI 3emau», «Jlpeid KOHTHUHEHTOBY,
«PenmukTely, «HavanbHple cTaguu SMOPUOHAIBHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTHYHBIE ¥ AaHAJIOTHYHBIC OpraHel», «PyITuUMEHTBHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YeJIOBEKa M IIMMIIAH3e», «l JaBHBIC
HaIPABJICHUS SBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJTIOIIUNY.

O6opynoBaHue: KOJUIGKIIMU, repOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue ¥ pa3BUTHe )KU3HU HA 3emuie

HayuHbple THUNOTE3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JJoHaydHble TIPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAllMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHre sKHU3HU U aCTPOOMOJIOTHSI.

OcHOBHbIE JTarnbl HEOPraHUYECKOU SBOJIIOLIA Y. [InaneTapHas
(reojoruueckasi) JBOJIONHSA. XHMHUYECKAas OdBOIIONMSI. AOWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB u3 Heopranuueckux. Ombpir C. Mumnepa u I'. HOpm.
OO0pazoBanue mnonmuMepoB U3 MoHOMepoB. KoamepBarnas rumoresa A. .
Omnapwuna, TumoTe3a nepBuaHoro Oynpona J[x. XomnaeitHa, TeHeTUYECKasi TUTIOTE3a
I'. Mémnepa. PubGo3umbl (T. Yek) m runoresa «vmupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonasl €€ wuszyuyeHus. Vckomaemble OpraHUYecKHe
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTenbHAasT W aOCOJIOTHAS
reoXpoHoJiorusi. ['eoXpoHoIornuecKkas mKana: 30Hbl, 3pbl, IEPUOJbI, FSTTOXH.



Hauvanpnble dtamsl opraHndeckod »HBOMtOUMHU. [losgBIeHHME W 3BOIOLUA
MEPBBIX KIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOIIEHKH KaK aHAJOr MEPBbIX HAa 3emile COOOIIECTB.
CrpomatonuTtsl. [IpokapruoThl U 3yKapuOTHI.

[Ipoucxoxenne 3ykapuoT (CuMOHOreHe3). DBOJIIOLIMOHHOE MMPOUCXOXKICHHE
BUpPYCOB. [IpoHCXOXJI€HME MHOIOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYMIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIIOLUUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(dO3bI
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMe UMM cymu. CeMeHHble pacTeHusa. [IpoucxokaeHue IIBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Talbl 3BOJIOLMH KUBOTHOrO MHpa. OCHOBHBIE apomMop(do3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIGHUE COBPEMEHHBIX
tunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKU3HL B BOAE. DBOJIOIHUS MO3BOHOYHBIX.
[Ipoucxoxaenue ampubuit u pentwimii. [IponcxoxaeHUE MICKONMUTAIONINX U
ntull. [lpuHnun xmroyeBoro apomopdosa. OcBoeHue O€CnO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3emie MO 3paM U MEpUojaM: apxel, MPOTEPO30il,
najgeo3oi, Me3030M, KkahWHo30M. OOmas  XapakTepuCTHKa  KiIWMara |
reoJIOrM4eckux mpoueccoB. llosBaeHHEe M pacuBET XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIUSHUE HA Ta30BbIM cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — 3KOJIOTHYECKHE KPU3UCHI Mpouutoro. I[IpuyuHel u
CJIEACTBUS MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIM HSKOJIOTUYECKUH KpPHU3UC, €T0
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHmunel knaccuduxanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

IToptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. 1.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mumpe! u cxembl: «Cxema omnbita @. Penny», «Cxema onwita JI. [lactepa mo
M3YUYEHUIO CaMo3apoxaeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpwu»,
«JTanbl  HEOPraHMYECKOW  3BoiOIUW»,  «['eoXpoHOJOrMYecKas  MIKaJay,
«HayvanbHble ATanbl OPraHUYECKON HBOIIONUNY», «CxeMa 00pa3oBaHUs IYKApHOT
nytéM cumOuoreneza», «Cucrema >XuBOH Tpuponb», «CTpoeHHE BUPYCay,
«Apomopdo3sl  pacteHui», «PUHHOPUTBH), «OTHOKIETOYHBIE BOJOPOCIN,
«MHOrokneTouHnble Bogopociany», «Mxuy», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocreiimue», «KUIIEUHOMONOCTHBIEY,
«IInockue 4EepBUY, «YneHucToHoruey, «PBIOBI®, «3eMHOBO/IHBICY,



«IIpecmbikaromuecs», «lItumer», «Miekonuraromue», «Pa3Butue KuU3HU B
apXxeuckou spey», «Pa3ButHe XKU3HU B MPOTEPO3OUCKON dpey, «Pa3Butue KU3HU B
MAJIEO30UCKOU dpey», «Pa3zBuTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BuTue KHU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OT/AEJIOB, KOJIJIEKIUU
HACEKOMBIX, BIIAXKHBIE MIPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella MTUI U 3BEpEil,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSKM OPraHUYEeCKHX
OCTaTKOB OPTraHU3MOB.

BupryaabHasa Jab0opatopHas padora  «MojaenupoBaHUE ~— OMBITOB
Munnepa—tOpu no u3ydeHuto aOMOreHHOr0 CUHTE3a OPTraHUYeCKUX COCTMHEHUH B
NEPBUYHON aTMOchepe.

JlaboparopHass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTJIEJIOBY.

IIpakTnyeckas padora «M3ydeHne oCOOCHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX».

Tema 5. IIpoucxo:xaeHue 4eJJ0BeKa — AHTPOINOIeHe3

Pa3znensl u 3agaun anTponoaorui. MeToapl aHTPOIOJIOTHH.

CraHOBIIEHHE TIPEACTABIECHUA O MPOMCXOXKICHUHM YesloBeKa. Penurmno3Hbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO yenoBeKa € )KUBOTHBIMUA. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YE€JIOBEKAa C  JKMBOTHBIMU:  CPaBHUTENIBHO-
Mopdosioruueckue, AMOPHOJIOTHYECKHE, (bU3H0IOT0-OMOXUMUYECKHE,
noBefeHyeckre. OTINYMS 4eIOBEKa OT )KUBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAJIBbHOU
CUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOIIOTEeHEe3a: OMOJIOTHYECKUE, COIUaIbHBIC.
CooTHoIIeHNE OUOIOTUIECKUX U COLIMATTBHBIX (DaKTOPOB B aHTPOTIOTCHE3E.

OcHOBHBIE CTaJANM AHTPOIOTeHe3a. PaHHWE ueroBeKOoOOpa3Hble 00E3bSIHbBI
(IPOKOHCYIIBI) ¥ paHHUE TOHTHIBI — O0IIKE MPEAKU YETOBEKOOOPA3HBIX 00€3bsIH U
JMoJied. ABCTPaJONUTEKN — JIBYHOTHE MPEJKHU Jtojieid. YenoBeK ymenblid, IEpBbIe
W3TOTOBJIEHUS OPYIHM TpyAa. UenoBek NMpsIMOXOASIIMKA U MEPBBIM BBIXOJ JIKOJEH
3a mpenensl  Adpukn. YenmoBek reumenvOeprckuii  —  OOmME  MpeaoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHIEepTAIbCKUI
KaK BHUJI JIOJEH XOJIOAHOTrO KiaumaTra. YemoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUU 4YEJIOBEK, OCBOCHHUE KOHTUHEHTOB 3a mpenenamMu AQpUKH.
[TameoreneTnka u najJIeOreHOMHMKA.



DBOJIIOLKSA COBPEMEHHOrO 4enoBeKa. EcTecTBeHHBI OTOOp B MOMYJISIIUSAX
yesioBeKa. MyTaluuMoOHHBIM mpouecc U noaumopdusm. [lonynsnuoHHBIE BOJIHBI,
npeiid reHoB, murpamus U «d(PpGeKT OCHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilonatue o pace. bonplime pacel: eBporneougHas
(eBpasmiickasi),  aBcTpajo-HeTpougHass  (PKBaTOpuajbHas),  MOHTOJOWIHAs
(a3maTcko-amepukaHcKas). Bpemss u myTu pacceneHusl 4YeloBeKa IO IUIAHETE.
EnuncTtBo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTH — pacu3Ma.
[IprcnocoONEeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSM OKpY)KAloUIeH cpeibl.
Bnusinue reorpaduueckoit cpenbl U Apeiipa TeHOB Ha MopdoJoruio U
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapasle  MeTtoAsl B (u3uueckoil  (OMOJOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJSALM. buoconumanbHble MCCIEN0BaHUS MPUPOIbI YETOBEKA.
HccnenoBanue KO3BOIIONNUH OMOJIOTMYECKOTO U COLIMATLHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. Jdapsun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOMONIOTUN», «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKENeT 4YeloBeKa U CKEJET IIHMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «JIBHKYIIUE CHIIBI AHTPOIIOTEHE3A», « DBOJIFOLIUOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenbli», «YemoBek
IpAMOXOAIINIY, «JleHucoBckuil yenosek» «Heannepranbubly», «KpoMaHbOHIIBD,
«IIpenku yenoBekay, « ITambl IBOIIOLNH YEJIOBEKAY, «Pachl YeI0BEKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJOTHYECKUMH U OUOJCHCKUMHU CIOKETaMHU IIPOMCXOXICHUS 4YeoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEIOBEKA, CKEJIET YeJI0OBEeKa, MOJIEb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKa M KHCTH
LIMMITIaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHue o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJOTUUECKUX aIallTallkil YETOBEKay.

Tema 6. Jkonoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apok/ieHrne u pa3BuTHE dKojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3agauu
sKoJ0ruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Meronbl 3konoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJIOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWW U1 YEJIOBEKa. OJKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanuu

[Hoptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel n cxemsl: «Pazgensl skonorun», «Metonbl skogorumy», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHhas pabora «3yuyeHue METOJIOB IKOJIOTMYECKHUX
UCCJIET0OBAHUIN.

Tema 7. Opranusmsl 4 cpeaa 00MTaAHUA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctsus. Knaccudukanus
HKOJIOTHYECKUX (DaKTOPOB: aOUOTHYECKUE, OMOTHUECKHE, aHTpornorenusie. O01me
3aKOHOMEPHOCTH AEHCTBUSl dKojoruueckux Qakropos. Ilpasmio munumyma (K.
Mnpenrens, 0. JIubOux). TonepaHTHOCTh. ODBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak 3Koioruueckuii ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIIEKTpa HAa OpPraHU3Mbl. DKOJIOTUYECKHE TPYIIIbI
pacTeHHi M JKMBOTHBIX IO OTHOLIEHHWIO K cBeTy. CuUTrHaibHas poOJib CBETA.
DOTONEePUOIU3M.

Temmeparypa kak »dKojorudeckuii ¢akrtop. JleiicTBue Temmepatypsl Ha
opraHu3Mbl. [loMKUIOTEPMHBIE U1 TOMOWOTEPMHBIE OPTraHU3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosiormdeckuit ¢akrop. Ilpucmocobienus pacTeHuid K
noJiiep>kaHuio BogHoro Oananca. Knmaccudukanus pacTeHH MO OTHOIICHUIO K
Boze. [IpucnocoOaeHus KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKHUMA.

Cpenpsl oOWTaHWS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3NYIIHAs, MMOYBEHHA,
rIyOMHHAasT ~ TOAMOYBEHHAs, BHYTPHOpPraHU3MEHHAs.  DU3NKO-XUMUYECKUE
0coOeHHOCTH cpen oOuTaHus opraHu3MoB. [lpucrnocoOneHuss OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
rogu4Hsle puUTMbL. [IpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH KU3HU.

XKuznennoie Gopmer opranusmoB. lloHsiTHe 0 KuU3HEHHOW (opme.
XKuszneHnubie GOpMBbI paCTEHUMN: AEPEBbS, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (GOPMBI KUBOTHBIX: THUIPOOUOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOpBHL. Buner OMOTMYECKUX  B3aUMOJCHCTBUIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, koomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJIeOHnuecTBO). Herpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, ¢dadpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU Ui CYIIECTBOBAaHHUS OPraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «OKoJorudeckue QakTopbl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DU3MOJOTHYECKHUE aJlanTalluu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpPraHu3MoOB», «buoIOrHMUEeCKHEe PUTMBIY,
«Kuznennsie  ¢Gopmbl  pacTeHuit», <« KusHeHHble (GOPMBI  KHUBOTHBIX»,
«IKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOTO Jecay, «Lenu
nUTaHus», «XUIHAYeCTBO», «llapazutuszm», «KoHkypeHmus», «CumoOnosy,
«Kommencamuzmy.

O6GopynoBaHue: repOapuu pacTeHUNW U KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTMYECKUX (PAKTOpOB, TrepOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHMI, CBETOIIOOMBBIC, TEHENOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PAaCTeHUS, repOapuu U KOJUICKIIMH TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pAaCTEHUH, Uydella MTUIl U 3Bepeil, repdbapuu
pacTeHuil, OTHOCSIMXCA K rurpoduraMm, kcepoduram, mMe3opuTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJJICKIIMHA >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repOapu M KOJUIGKIIMM PpACTEHUW M IKUBOTHBIX, OOJAJAIONIMX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUW KU3HU, repOapuu u
KOJUICKIIMM PACTEHUN W YKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (DOpPM, KOJUIEKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHast pa6ora «BBIBICHHE MPUCIIOCOOJICHUN OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBIIBICHHE MPUCIIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMMYECKHE OCOOCHHOCTH PpACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DkoJiorusi BUA0B ¥ MOMYJISIIIUAI

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISHUU. [lonynsmus  Kak
Ouonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, PU3NUECKUX OAPHEPOB H
0COOEHHOCTEW OUOJIOTHUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHbIE TIOKa3aTeId MOMYJAIMU: YKHCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TOJOBasg CTPYKTYpa, POKIAEMOCTb, NPUPOCT, TEMII POCTA,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYeCcKass CTpykTypa nonyssiuuu. OLieHKa YHCICHHOCTH MOMYJISINH.
JIluHamuKa MOmyAuud U e€ peryianusa. buoThdeckuii NmOTEHLIMAN IOIYJISALHMU.
MoaenupoBaHnue AMHAMUKH nonyisiuud. KpuBble pocTa YMCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHMS. Perynsiusi 4YUCICHHOCTH MOMYJSUUNA: poib (HAKTOPOB,
3aBHCSIINX U HE 3aBUCAIINX OT IJIOTHOCTH. DKOJOTHYECKHE CTpaTeruu BUAOB (I-
K-cTparerun).

[TonsitTue 00 »KoJOrMYECcKON HUIEe BHaa. MectooOutanue. MHoroMepHas
MoJzieNb 3Kojornueckor Humm Jx.J. XarumHcoHa. Pazmepsl 3KONOrM4eCcKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. BUIBI U UX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalUil >KUBOTHBIX. buosornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

IMoptpert: Ix. . XaTunHCOH.

Tabmuubpl W cXeMbl: «DKOJIOTUYECKHUE XAPAKTEPUCTUKH  TOMYJISIIUNY,
«lIpocTpancTBeHHass  CTpyKTypa  TmomyJisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOPOCTh  3acelieHUsl TMOBEPXHOCTH  3€MJIM  Pa3IMuHBIMU
opranuzMaMm», «Mogenp s3kosorndeckor HumM Jx. M. XatunHconay.

O6opynoBanue: repdbapun pacTeHUM, KOJUICKIIMH KUBOTHBIX.

JlabopaTtopHas  paGora  «lIpucmocoGieHus ceMssH  pacTeHUH K
PAaCCEIEHUIO».

Tema 9. Iko0rust CO001IECTB. IKOJOTHIYECKHE CUCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u Mexny
OopraHu3MaMHu B OMOIICHO3E.

Dxocucrema Kak oTkpbiTas cucrema (A. [[x. Tencnn). OyHKIUOHAIBHBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IIPOAYIEHTHI, KOHCYMEHTBI, PEIyICHTHI.
Tpodudeckue ypoBHu. Tpoduyeckue 1enmum W ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCcHCTEMaxX. KpyroBopoT BENIECTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  MOKazaTelW  HKOCHUCTEeMbl. buomMacca ©W  TPOAYKITHUA.
DKOJOTUYECKHUE MUPaAMUJIbl YUCEI, OMOMACChl U SHEPTHUU.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCuU. llepBUYHBIE H
BTOPUYHBIC CYKIIECCUM W WX NPUYAHBL. AHTPONOTE€HHBIE BO3JCUCTBUA Ha
cykueccun. KnnmakcHoe coobiiectBo. bropasnooOpasue u mojiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[TpuponHbie KOCUCTEMBI. DKocucmembl 03€p u pex. IKocucmemuvl Mopetl U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArpO3KOCHMCTEMA. ArpoueHos. Pazmnuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocuctem. [opomckas
braopa u ¢dayna. CuHaHTpomuzaius ropojickoil ¢daynbel. buomorudeckoe u
X031ICTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHNS OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B
akocuctemax. Ponb kackadnHo2o 3gpgexma u 6U008-30UPuUKamopos (Kiouesvix
8U008) 8 pyHKyuoHuposanuu kocucmem. IlepeHOC PHEPTUM U BEIIECTB MEKIY
CMEXHBIMH 9KOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISALUNA M 9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HeHUll  pPA3HbIX Mmunos Ha
cyOOp2aHU3MEHHOM, OP2aAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIMEMHOM VPOGHSX,
OCHOBbl ~ 9KOJIO2UYECKO20  HOPMUPOBAHUA  AHMPONO2SEHHO20  B030€UCMBUSL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX YKOCHCTEM.

JdemoHcTpanuu
[Toptper: A. Ix. Tencnu.
Tabmuusr u  cxembl:  «Crpykrypa  OuomeHoza»,  «2KocucTeMa

MIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOro jieca», «DyHKIMOHATbHBIE
IpyNIbl OpraHU3MOB B 3KocHcTeMe», «KpyroBOopoT BeIIECTB B IKOCHUCTEMEY,
«llenu nutanus (macTOMIHAS, AETPUTHANA)», « IKOJIOTHYECKas MTUPAMHJIa YUCEID,
«JKoyoruyeckas nupamuga OMoMaccel», «IKOJIOrMYecKas MupaMuia SHEPrum»,
«O06pazoBanue 6onoTay, «llepBuuHas cykueccus», «BoccTaHoBieHue Jieca mocie
noxkapay, «JKocucTemMa o3epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3e», «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUUM HACEKOMBIX, Uydelia MTHIl U
3Bepeii, repbapuu KyJbTypHBIX U IUKOPACTYIIUX PACTCHHM, aKBapUyM KaK MOJEIIb
SKOCHUCTEMBI.

IIpakTuueckas padora «/3yueHne u onucanue ypOO3IKOCUCTEMBIY.

JlaGopaTopnas paGora «/3ydeHue pa3zHOOOpa3Wsi MEIKUX MOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

JKCKypcusi «DKCKYpcUs B TUIUYHBIN OuoreoiueHos (B ayOpaBy, Oepe3HsK,
SJIBHHK, Ha CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKypcusi «IDKCKypCHsi B arpodKOCHCTEMY (Ha TOJIE WIM B TETUIMYHOE
XO35IUCTBO).

Tema 10. Buocdepa — rinodanbHasi IKoCHUCTEMA

buochepa — obOmiermanerapHas 00oyiouka 3eMilM, TAE CYIIECTBYET WIIH
CylllecTBOBaja kU3Hb. Pa3BuTHe npejacrtaBiieHnit o buochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uocdepe. Ob6nactu 6uocdeps! u e€ coctan. Kupoe
BEIECTBO OHOC(hEephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouochepbl. OcobeHHocTH OHMocdepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. J{MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKHe IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJIpa, XBOMHBIE Jleca, CMEIIAHHbIE U ITUPOKOJIMCTBEHHBIE JIECa, CTENH, CAaBaHHBI,
MYCTBIHU, TPOIIMYECKHE JIECa, BHICOKOTOPhs. Knnmar, pacTUTenbHbIA U )KUBOTHBIN
Mup OMOMOB CYIIIH.

CtpykTypa U QYHKIHMS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHLIMANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanuu

[Toptpetsi: B. U. Bepranckuid, 9. 3rocc.

Tabnuuel n cxemsl: «I'eocdepsl 3emnny», «KpyroBopor azora B Mpupoze»,
«KpyroBopot yriaepoga B mnpupoae», «KpyroBopoT kuciopoaa B MPUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMOMBI cymmny, «Kinmartuueckue
nosica 3emnmy», «Tynapay», «Talira», «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBanue: repdapuu pacTeHHUI pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YesroBek M OKpy:Ka0IIaA cpeaa

DKOJIOTUYECKUE KpU3UChI M UX MNpUYMHBL. Bo3zgeiicTBue denoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIBHBIN M KMUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE NPHUHIMUIIBI OXPaHbl MPUPOJIBL.
Kpacubie xuuru. OcobGo oxpansembie mnpuponnsie Tepputopun (OOIIT).
boranuyeckue cajpl U 300JI0rMYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOIO PA3BUTHS YEJIOBEYECTBA U IMPUPOJIBI.
PanmonanpHOE  OPUPOJONOIB30BAaHME U COXpPAaHEHHE  OHMOJIOrHMYECKOIo
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYCCKHUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3BuTne METOJOB MOHUTOPHHIA pa3BUTHS  OINACHBIX TEXHOI€HHBIX
npoueccoB. Cucmemmuvie ucciedoganus nepexooa K pecypcocbepezarowel U
KOHKYPEeHmocnocoonoii snepeemuxe. buonocuueckoe paznoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusaiowjue O0OCMYn K
ungopmayuu no cocmosAHUIO OMOENbHbIX U008 u Ikocucmem. (OcHoBbl



IKopeabunumayuu dKocucmem u cnocob6o8 00pvbbbl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHCcTpanuu

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMochepb»,  «3arps3HeHue
ruapocdepb», «3arps3HeHue nouBbl», «llapHukoBeii  3ddexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIPABISIEMOTr0 MUPAY.
O6opynoBanue: ¢dororpaguu OXpaHsIeMbIX pPACTEHUUW M KUBOTHBIX KpacHoii
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOSHHUS MPOrpPaMMBbl IO OUOJIOTUH
BBIJICJICHBI CIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE O0YYarOIIUMUCS POCCUUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haiuuue momueayuu K OOy4EeHUIO  OHOJOTHH,
yejleHanpasieHHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTA HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUYECKUX TPAAMIIUNA Pa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIONTUXCSl PYKOBOJCTBOBATHCS B CBOCH
JEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHHS MPOTPAMMBbI 10 OHMOJIOTHU JTOCTUTAIOTCS
B EIWHCTBE YYCOHOM W BOCIUTATEIIBHON JESITEIBHOCTH B COOTBETCTBUHU C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMHU, MPHUHATHIMU B OOIIECTBE MpaBWUIaMU M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIMTAHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TPyJa U CTapIlIeMy IOKOJICHUIO,
B3aMMHOT'O YBaKCHHS, OCPEKHOIO0 OTHOIIECHHUS K KYJIBTYPHOMY HACJICAUI0 U
TpaJIuIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yNabTaThl OCBOCHHs yueOHoro mpeamera «buomorus»
JIOJIKHBI OTPaXXaTh TOTOBHOCTH U CIIOCOOHOCTH 00YJaIONIUXCsI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEW MO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKICHHUH, COOTBETCTBYIOIIUX
TPAIUIUOHHBIM TEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTU B IMPOIECCE pealM3allii OCHOBHBIX HalpaBiICHUM
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOT0 BOCTUTAHUA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIINHA 00YUYAOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLUHMOHHBIX MpaB M OOS3aHHOCTEH, YBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JECUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JEATEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHNS

c(hopMUPOBAaHHOCTH POCCUUCKOU rPaKTIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOO PoauHy, CBOU S3BIK M KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K ITPUPOJHOMY HACIIEIUIO U NTAMSITHUKAM IIPUPOJIBI,
JNOCTVKEHUSM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJIICHHE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYE€HHUS OWOJOTMU B TO3HAHMM 3aKOHOB
IPUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO U 3amuTte OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAaHHUE AYXOBHBIX IECHHOCTEH POCCHIMCKOTIO HAPOA;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHWE JMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYMBOTO OyayIIEero;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMUM POJMUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3CTeTHYeCKOr0 BOCIIUTAHNS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUYECTBA, CIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIIEHHUI;

IMOHUMAaHHE 3MOLMOHAIIBHOTO BO3AEHUCTBUSA JKUBOM IPUPOJBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usmyeckoro BocnUTAHUSI, (GOPMHPOBAHUS KYJLTYPbI 3T0POBbSI H
IMOIMOHATBHOTO 0JIArONOJIyYHs:

NOHUMAHUE U peanu3alus 3J0pOBOro M 0Oe30macHoro ooOpa3a >XU3HU
(3mopoBoe  muTaHWE, COOJIOJIEHUE TUTHEHUYECKUX TMpaBWI W HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATAW U OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIHTAHMSA:

FOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYIOJIHO0OHUE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKON W COIMAIbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBITIOJIHSITh TAKYIO 1€ TEILHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peau30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUHU BCEH KU3HH;

7) SKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUTAHUPOBAHUSA TIOCTYNKOB M ONEHKHM MX BO3MOXHBIX TIOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATHHOTO XapakTepa SKOJOTHMYECKHX TpoOJIieM M TMyTed ux
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaEMble TMPH HW3YYCHHH OHOJIOTUH
3HAHWSI W YMEHUS TPU PEHICHUH TPOOJeM, CBS3aHHBIX C PaAIMOHAIBLHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJI  TMOBEJAEHUS B  NPUPOJIE,
HalpaBJICHHBIX Ha COXPAHEHUE PABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUIOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJIOTUYECKHUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHUCTBUN U TIPEIOTBpAIIATh UX;



HaJIMYHUe PA3BUTOTO IKOJOTHYECCKOTO MBIIUICHUS, SKOJIOTHIECKON KYIbTYpPHI,
OTIBITa TEeSTETHPHOCTH HKOJIOTUIECKOM HAIPABJICHHOCTH, YMCHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEJIIbHOW, KOMMYHHUKATUBHOM WU COLMAJIIBHOM
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYCCKOMN JEATESIHHOCTH SKOJIOTUUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 O3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE
KYJbTYp, CIIOCOOCTBYOIIETO OCO3HAHHUIO CBOCTO MECTa B MOJIUKYJIbTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHTATCIIBCKOW KYJIBTYpPhl KaK CpEICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukr OWOJIOTMU KaK HayKd, OCO3HaHWUsA e poliu B
(GOpMHUpPOBAaHUHN PAIMOHAITBHOTO HAYYHOTO MBIINIJICHUS, CO3JIaHUH IIEJIOCTHOTO
NpEJICTaBIICHUs 00 OKpYXKarolleM MHpE KaK O €IUHCTBE MPHUPOJIBI, YCIIOBEKa U
oOmecTBa, B IO3HAHMM MPHUPOIAHBIX 3aKOHOMEPHOCTECH M pEHICHUU MpodiieM
COXPaHCHHS PUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBHJIU3AIIMH:
oOecIieyeHUsT HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIICKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh PECypCcHbIe MTPOOJEeMBbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  palMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OWMOJOTHYECKUX 3HAHMM B LEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIIBHOM IPaMOTHOCTH OOydJarouuxcs, GopMupyemoit
IIPU U3YUCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIONB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SBIICHUW OKPYKAIOIIETO MUpPA U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHMsS Ha OCHOBE HAy4dHBIX (aKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus MpoOJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW MESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO AESTEIHbHOCTh MHIUBUIYAIBHO U B TPYIITIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHUIO U
caM000pa3oBaHWIO0, K aKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHWA MO OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHUSI y4eOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe I (OPMHUPOBAHUST MHUPOBO33PEHUS OOyYAIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAayYHbIC TOHSITHUS, OTpakarollue
LETIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHeuupUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SIBICHUE, MPOIECC,
CUCTEeMa, Hay4YyHbIH (pakT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
ucclieJoBaHue,  HaOJNIOJICHHE,  M3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHUBEpCaJbHbIe yueOHble JeUCTBUS (TTO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (GyHKIIMOHAIBHOU
IPaMOTHOCTH M  COI[MAJIBHOM KOMIETEHIMU O0O0yYarouuxcs; CIoCOOHOCTh
00yyaromuxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCLIUIUTMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJbHBIC y4YeOHBIC JICHCTBHS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wW3ydeHus OHWOJIOTMM Ha YpPOBHE CPEJHEr0  OOIIETO
oOpa3zoBanus y oOyuvatouierocs OyayT cGhOpPMHpPOBaHBI TO3HABATEIbHBIC
YHUBEPCAJIbHBIC yUYeOHbIC ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yUCOHBIC
JENUCTBHS, PETYJISTUBHBIC YyHHUBEpPCaJbHbIE YYeOHBIC JCHCTBUS, COBMECTHas
eI TCIBLHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBiaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
AEeHCTBUSIMMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITEILHO  (DOPMYJIMPOBaTH W aKTyallM3UPOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITOJIB30BaTh IPU OCBOSHHWHM 3HAHWUW TPUEMBI JIOTHYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHHUsI, KilacCH(pUKAIIMN, 0000IIECHHS ), PAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTepHBIC NMPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TIOHSITHSIMH);

OTIPENENATh IeNH JACATEILHOCTH, 3aJaBas MapaMeTpbl U KPUTCPUH HX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJTH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYyXJICHHS (MHIYKTUBHBIC, JCAYKTHBHBIC, 10
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTPUBACMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBSI3¢H M OTHOIICHUU B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a



TakKe  TMPOTHBOPEYHMA  PA3HOTO  pOJAA,  BBIIBICHHBIX B Pa3IMIHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B ICITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3yJbTaTOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAWHUPOBATL W  BBHINOJHATH pabOTy B YCIOBUAX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 06a30BbIe HCCIEI0BATEIbCKHE TeHCTBUS:

BJIQJICTh HABBIKAMH Y4EOHO-HCCIEA0BATEIbCKOW M TPOCKTHON JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOjieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYCCKHUX 3a]1a4, MPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BUIBI JCATCIBHOCTH [0 TIOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETaliH, NPEeoOpa3OBaHUI0 M TPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAyYHBIN THI MBIIUICHHS, BJIaJICTh HAYYHOH TCPMHHOJIOTHEH,
KITFOYEeBBIMU TIOHATHUSMH U METOIaMHU;

CTaBUTh M (OPMYIHMPOBATH COOCTBEHHBIE 3aJadydl B 00pa3oBaTEILHOM
TESTELHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIC CBS3M W aKTyaJu3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HAaXOJWUTh apryMEHTBI ISl JT0OKa3aTelbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHHUS,

aHAJIM3UPOBATh TONYYCHHBIE B XOJC pEIICHUS 3aJa4yd  Pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAaIlHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TIEPEHOCAa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IO3HABATECIBHYIO M MPAKTHYECKYIO0 OOJacTH
KU3HECSATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC WJCH, TpEJIaratb OPUTHHAILHBIC MOIXOIbI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padoTa ¢ undopmamnueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIHH (TEKCTE YIEOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpaTrype, OWOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHATH3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckod MHGOpMalUM, HEOOXOIUMON ISl BHITOJHEHUSI Y4€OHBIX
3ajay;

NpHOOPETaTh OIBIT KCIOJAB30BaHUSA WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHMAIBHYIO  (GOpMY  MPEACTABICHUS
Oouonornyeckoit mHpopManuK (CXeMbl, TpadUKH, TUArpaMMbI, TaOJIHIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCcTBE CpeACTBA mpu padbore C
Ouojornyeckoil WHpOpMaNuel: TMPUMEHATh XHUMHYECKUE, (QU3HYECKHEe U
MaTEMaTUYECKUE 3HAKW W CHUMBOJIBI, (DOpPMYJIBI, aOOpeBHATYypy, HOMEHKJIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIO3HABaHWS M 3alIUThl  WHGOpMAIIUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiaeHne yHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU J1eHCTBUSIMU:

1) odmenne:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BceX c(hepax >KU3HHU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXKIaeMOi TeMbl (YMEHHUE 3a]aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layu, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3HIIMI JPYTUX YYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpeICcTBa OOIIEHUS, TMOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIUKTHBIX CHUTYyAIlUH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMHU CIIOCOOAMM OOIICHUS W B3aUMOJICHCTBHUSA, MMOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS IeSITeIbHOCTD:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAaHIHON M WHIWBHIYyTHHOU
paboThI TIPH PEIICHUN OMOJIOTHYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS TIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX JEUCTBUUA C YYETOM OOIIHX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JIEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poiM C YYETOM MHEHUW Y4YaCTHUKOB, OOCYXIAaTh pPE3YJbTAThI
COBMECTHOU paboThI;

OLICHUBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJCHHUE B Pa3IUYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIBLHBIMHY PEryJATHBHBIMHY 1€iiCTBUAMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJIeM U HX
pelieHns B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMYECKUX 3HAHUW I1IEJIEBHIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX U IMOCTYIKAX MO OTHOLICHUIO K YKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIIATh [MO3HABATENIBHYIO JEATEIIBHOCTD, BBISABIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auM B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATETIbHO  COCTABJIATH IUIAH pEIIeHUs Mpo0ieMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM;

pacHIMpATh paMKK y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a peLIeHuE;

OILICHUBATh TPUOOPETEHHBIMN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TMOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEITEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBPHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEUCTBUA W MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyJIbTATOB H
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIICKCUU IS ONEHKH CUTYalllud, BHIOOpA
BEPHOI'O pELICHNS;

YyMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIIEHUA IO HUX
CHIKECHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBl JAPYIMX IIpU AHAINA3E PE3YJIbTATOB
NEATENbHOCTH;

3) npuHsTHE CE0N U IPYTUX:

MPUHUMATH ce0s, MOHUMAasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M ApPryMEHTBHl JPYTHX INPU AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

OpHU3HABaTh CBOE MPABO U MPABO APYIHX Ha OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU APYTOro YEeJIOBEKA.

HPEAMETHBIE PE3YJIbTATHBI

[IpeameTHble pe3ynbTaThl OCBOEHMSI COJEpkKaHUsA Y4eOHOro mpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOOecreyeHue
npodunbHoro  oOyueHus  oOydarommxcs  Ouonmorud. OHM  BKIJIIOYAIOT:
cnenuduyeckue i OMOJIOTUU HayYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMA U TIPEOOPa30BAHUIO 3HAHUM, BHUJIBI JACATEILHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyarusx. [IpenMeTHbIe pe3ynbTaThl MPEIACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTtHble pe3ynbTaThl OcBoeHUsa yueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECTe U pOJM OHUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHUU  3aKOHOB TPUPOABI W  pEHIeHUH  TpoOJieM  paldOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHUEC CHUCTEMOH OMOJOTHYECKUX 3HAHWUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArarolue OUOIOTUYECKHEe TEPMHUHBI U TOHATUA (JKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSAIUs, CaMOBOCIPOU3BEIICHNUE,
HACJIEJICTBEHHOCTh, MU3MEHUYMUBOCTb, POCT M Pa3BUTHUE), OUOJOTUYECKUE TEOPUU
(xnerounas teopus T. llIBanna, M. lllnelinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), ywyenuss (H. WM. BaBuioBa — o0 ueHrpax
MHOTOOOpas3usi M  TPOUCXOXKICHUS  KyJIbTYPHBIX  pPAcCTEHUH),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACHICTUICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacieaoBaHuss ['. MeHzensa, TOMOJOTHYECKUX PSIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIB
(KOMILJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O IIO3HAHMUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCJIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IEHHE, SKCIIEPUMEHT);



YMEHUE BBIICTSATh CYIIECTBEHHBIE MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT H
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPTaHW3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHHUS OPTaHOB M CHCTEM
OpPraHOB pAacTEHWH, J>KUBOTHBIX, YEIOBEKa, MPOIECCOB IKUIHEACITEIHLHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTHYECKUX
MPOLIECCOB: 0OMEeHa BeHIecTB (MeTabOIM3M), MpEeBpallleHUs] SHEPTUH, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTpOPHOro TUIIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeW03a, TaMeTOreHe3a, dMOpHOoreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  HHIWBUAYaTbHOTO  DPa3BUTHS  OpraHm3ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OpraHOMIaMH KIETKA M HUX
(YHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W UX (QYHKIUAMH, MEXITY
OpraHaMd W CHCTEMaMH OPTraHOB y PACTCHHH, XHUBOTHBIX M 4YEJIOBEKa U UX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHSAMH, MEXIY dTaraMu
oOMeHa BEelIEeCTB, dTallaMH KIETOYHOTO IUKJIA W )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHS, TEHOTHIIOM H (DEHOTHIIOM, (EHOTHUIIOM HU
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIUYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KAa3aTeNbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJOTUYECKUe 3aa4i, BRISIBISTH IPUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIeAYEMbIMU OMOJOTUYECKUMH TIPOIIECCAMHU U SIBICHUSIMHU, JEaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
paBuja Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh X IKCIECPUMEHTATHHBIMU
cpeacTBamu, (GOopMyIHpysS Lelb HCCIEAOBAaHUS, aHAIM3UPOBATH IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOJBL;

YMEHHE Yy4YacTBOBaThb B y4eOHO-MCCIIEIOBATEIbCKONW paboTe mo Ouojoruw,
HKOJIOTUM W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJIY4YEHHBIE  pEe3ylbTaThl HAa  yYEHHYECKHX

KOH(EPEeHIIHSX;
YMEHHE OIEHWBATh OSTUYECKHUE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUN B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE HW3MEHEHUE T'€HOMAa W CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccruoHambHON
JESATENbHOCTH B 00JacTU OMOJIOTMH, MEAUIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH,
CEJIbCKOT0 XO34MCTBa, MUILEBONW MPOMBIIUICHHOCTH, YIUIYOJISATh MO3HABATEIbHBIN
MHTEpPEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccun u
MPOJOJDKEHNE OHOJOTMYECKOro 00pa3oBaHMs B OpPraHu3alusX CpPEIHEro
po¢eCCUOHAIILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buosorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECTe€ W PO OHOJIOTMU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAayYHOU
KapTUHBl MHpa, B MO3HAHWU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npo0JieM 4YelloBEYeCTBa, a TakKe€ B PEUIEHUH BOIPOCOB PALMOHATBHOTO
OPUPOIOIONIH30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOILEHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OHOJIOTHY;

YMEHHE BIIAJIETh CHCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpeJeieHHs] M TMOHHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATAIOIMINX OHOJOTUYECKHUX
TEPMUHOB M TMOHATUN (BUI, PKOCUCTeMa, Ouocdepa), OMOIOTHYECKHUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS IBOJIIOIUH), YUCHUS
(A. H. CeBeprioBa — 0 myTsX W HampaBjeHusX sBoonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus J[x. Xapau u B. BaiinGepra,
3apojsimeBoro cxonacrsa K. M. bapa), mpaswra (Muaumyma . JluGuxa,
AKOJIOTUYECKON THUpaMUIbl JHEPTUM), TUIMOTe3bl (Turnoreza «vupa PHK» V.
I'unGepra);

YMEHUE  BIAJETh  OCHOBHBIMM  METOJaMH  HAy4yHOrO0  TMO3HAHUS,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIETOBAHUIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJIeHHe, HKCIEPUMEHT), CIIOCOOAMH BBISIBICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OHOIr€OLIEHO30B,
HKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, JJIONATPUYECKOT O " CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIOIMU Ha TeHODOH/T MOMYJISIUH,
MPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpelie 0OMTaHus, YepeOBaHUsl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY MPOLECCAMHU HBOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIBISATH  OTJIMUMUTENIbHBIE  TPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUIOB K cCpefie OOUTaHHs, a0MOTHYECKUX M OMOTHYECKHX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBS3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIHWE apTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JIJISl IOKA3aTeIbCTBA POACTBA OPTraHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB M CPEJIbl OOUTAHMS, STUHCTBA
YeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3us BHIOB H
HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBA;

YMEHHE PeIlaTh OMOJOTUYCCKUE 3aa9H, BBISIBIISTH IPUYHMHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJOTHYECKUMH TIPOIIECCAMHU U SBICHHUSIMHU, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh MX IKCICPUMEHTATHHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBaHUs, aHAIM3UPOBATH TOJTyYCHHBIC
PE3YJIBTATHI U JCNIaTh BHIBOIBI;

yMEHHE yYacTBOBaTh B y4e€OHO-HCCIIENOBATEIbCKON paboTe 1Mo OHoorHw,
HKOJIOTUM W MEJHUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYCCKHUX
KOH(epeHIIHsX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KUZHH, YEIOBEKA
U 4YEJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUSIX U CIOCO0ax MpeaoTBpaIECHUs
r100aabHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYHIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTEIBHOCTH B 00JaCTH OMOJIOTUHU, SKOJIOTHUH, IPUPOIOTIONB30BAHMS, MEIUIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA HWHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OmoJIoruIecKoro oOpa3oBaHUs B OpraHU3AIUSIX CPEAHErO MPOQPECCHOHATBLHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsubie | Ilpakruyeckue
NPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTbl pecypens
1 Buonorus xak Hayka 0 0
2 JKuBbIe crCTEMBI M UX U3yYCHUE 0 0
3 Buonorus xietkn 0 0.5
4 XuMHUYecKasi OpraHu3anus KIeTKA 10 0
5 Crpoenvne 1 pyHKINN KIETKA 8 0
6 OOMeH BelecTB ¥ IpeBpanieHne SHEPTUH B 9 0 1
KJIETKE
7 HacneL[CTBeHIfaﬂ nHpOpMaIHS U 9 0 05
peanu3anys e€ B KIeTKe
JKU3HEeHHBIN IUKIT KIIETKA 6 1
Ctpoenue u pyHKIIMH OPraHU3MOB 17 0 15
10 Pa3MHOkeHUE ¥ pa3BUTHE OPraHU3MOB 8 0 15
1 I'eHeTHKa — HAyKa O HACJICICTBEHHOCTH U 5 0 05
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICJICTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 0
14 ['eneTuka yenoseka 3 0 0.5
15 Cenexuus opraHu3MoB 4 0 1
16 buoTtexHonorus U CHHTETUYECKas: OUOJIOTHS 4 0 0
17 PesepBHOe Bpemst 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13




11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
Ne /i HaunmeHoBaHMe pa3/ie/i0B H TeM Kourponspe | Tpakrieckue (uudgposbie)
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypen
1 3apokIeHNE U PA3BUTHE YBOJTFOIIHOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
2 MukposBontonus U €€ pe3ybTaThl 14 2
3 Maxpo3BOJTIOIHUs U €€ pe3yJbTaThl 6
4 [TpoucxoxaeHue U pa3BUTHE KU3HU HA 15 15
3emite
5 [TpoucxoxaeHue yeaoBeka — aHTPOTIOTCHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOIIECHHUSAX
6 OpPraHW3MOB M HaJIOPraHU3MECHHBIX CHCTEM 3 0.5
C OKpY’Karolleu cpenoi
7 Opranu3Mbl U cpeia OOMTaHUS 15
8 DKOJIOTHS BUJOB ¥ MTOMYJISIIUN 0.5
9 DKoJorusi coo0I1ecTB. DKOJIOTUYECKUE 12 05
CUCTEMBI
10 buocdepa — rmodanpHas s3xkocucTemMa
11 UenoBek U OKpyKarolias cpeaa
12 PeszepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 102 0 7.5







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacoB DJIEKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tewma ypoka Bcero Konrponiibie | Ipaxririeckie u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoTsl padoThI pecypens
1 Buonorus kak KOMIUIEKCHas HAyKa M KaK 1 0 0
4acTh COBPEMEHHOT0 00IIecTBa
JKvBBIE CHCTEMBI M X CBOMCTBA 1 0 0
YpoBHEBas OpraHu3aIlys )KUBBIX CUCTEM 0 0
4 HcTopust OTKPBITHS U H3yICHHS KIISTKH. 1 0 0
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM U KJIETOYHOM
ounonoruun. [IpakTuueckas padota
5 «M3ydenune MeTo10B KIIETOYHOH OHOIOTHH 1 0 05
(xpomatorpadus, anexTpodopes, '
muddepennranbHOe EHTPU(YTUPOBAHHE,
[T1IP)»
6 XUMUYECKUH COCTaB KIETKH 1 0 0
7 MuHepaibHbIC BEIECTBA KIIETKH, KX 1 0 0
OuoJIoTUYECKast POJIb
OpraHuyeckue BeIecTBa KIETKH — OeIKH.
3 JIaGopatopHas pabota «OGHapyxeHue 1 0 05
0€JIKOB ¢ IOMOIIBIO0 KAUeCTBEHHBIX '
peaxkuuin»
9 CoiicTBa, knaccupukanus U GyHKIUU 1 0 0

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10 0
YIJIEBO bl
1 Oprannyeckue BemecTBa KIeTKH — 0
JIUTTHTBI
Hyxneunossie kucnotsl. JJHK u PHK.
12 JlabopaTtopHast pabota «MccrnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIICJICHHBIX H3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY
13 Crpoenue u pynkunu AT®. [Ipyrue 0
nykieosunrpudocedarsr (HTD)
14 Cexsenuponanue JJHK. Metoabl 0
TeHOMUKH, TPAHCKPUTITOMHUKH, TIPOTEOMHKH
15 MeTomp! CTPYKTYpPHO# OHMOJIOTHH
16 Tune! kierok. [IpokapruoTnyueckas KieTka 0
CtpoeHne 3yKapuOTHYECKOU KIIETKH.
17 [IpakTuueckas padborta «M3ydeHue cBOMCTB 0.5
KJIETOUHOI MeMOpaHbI»
18 [ToBepxXHOCTHBIN anmapar KICTKHA 0
OnHomMeMOpaHHBIC OPTraHOUABI KIICTKH. [udposas
I[IpakTuueckas padora «M3yduenne naboparopus
19 0.5 (BUIEOKaMepa)
JIBUKEHUS ITUTOIIA3MbI B PACTUTEIbHBIX
KIIETKaX»
IToyaBTOHOMHBIE OPraHOUIBI KIIETKHU: [udposas
MHUTOXOH/IPHH, TWIacTh b1, JlaGoparopHas naboparopust
20 0.5 (Bumeokamepa)
pabota «/ccnenoBanue mia3Moau3a u
JeTNIa3MOJIN3a B PACTUTENBHBIX KIETKAX)
21 HememOpaHHbIe OpraHOU/IbI KIETKH 0
22 Crpoenue u pyHkuuu spa




23

CpaBHHTENIbHAS XapaKTEPUCTHUKA KIIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KJIETOK Pa3IMYHbIX
OpPraHM3MOBY

0.5

[{udpoast
nabopaTtopus

(BuIEOKaMepa)

24

ACCUMWITSIIAA ¥ TACCUMUIISALINS — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydenune KaTaTuTHYECKOW aKTUBHOCTH
(hepMeHTOB (Ha puMepe aMuiIasbl WK
KaTajasbl)»

25

depMEeHTATUBHBIN XapakTeP peakunui
KJIETOUHOTO MeTabonu3ma. JlabopatopHas
pabota «M3ydyeHue hepMeHTATUBHOTO
paciienieHus NepOKCUIa BOJIOpPoa B
PacCTUTENIbHBIX U )KUBOTHBIX KJIETKaX)

0.5

26

benku-akTuBaTOpHI U OENKU-UHTHOUTOPBI

27

ABTOTpOGHBII THIT 0OMEHA BEIIIECTB

28

dotocunTes

29

XemocuHnres. JJaboparopnas padbota
«CpaBHeHHe npo1ieccoB POTOCUHTE3A U
XEMOCHHTE32»

0.5

30

AnHaspoOHbIe OpraHu3Mbl. Buabl OposkeHus.

Jlaboparopnas pabota «CpaBHEHHE
MPOLIECCOB OPOKEHUS U IBIXaHUS

31

AdpoOHBIEC OpraHU3MBbI. JTambl
HHEPreTHYECKOro oOMeHa

32

DHeprust MeMOpaHHOTO IpaeHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiium MaTpuyHOTO CHHTE3a 0
34 Tpanckpunuus — marpuunbiii cuate3 PHK 0
35 Tpaucasus u e€ dTarsl 0
36 Konnposanue amuHokucnort. Pons 0
pubocom B OnocuHTe3€e Oenka
37 Opranuzanus reHoMa y MPOKapHoOT U 0
JYKapuoT
38 MoJtekyIsipHbIe MEXaHU3MBI SKCITPECCHH 0
TCHOB y DYKapHuOT
Bupycbl — BHEKIIeTOUHBIE (POPMBI )KU3HU H
39 obOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3naHne MOJIeITH BUPYCa»
40 BupycHble 3a0071eBaHNs YeTTOBEKa, 0
KUBOTHBIX, PACTCHHIA
41 HanorexHosorny B OMOJIOTAN U MEULIMHE 0
42 JKU3HEeHHBIN UK KJIIETKA 0
43 Martpuunslii cuare3 JJHK 0
Xpomocowmsl. JTabopatopnas pabota Ludpposast
44 «3yyenne XpoMOCOM Ha TOTOBBIX 05 naboparopus
MUKpOIIpernaparax» (BrACOKAMEpa)
45 JleneHue KIIETKH — MHUTO3 0
Tunel knetok. KapuokuHes U HUTOKUHES. [udposas
JlaGoparopnas pabora «HabmoneHne naboparopus
46 0.5 (Bumeokamepa)
MHUTO3a B KIIETKaX KOHUYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOMpEnapaTax)»
47 Perynsiuust >ku3HEHHOTO IIUKJIA KIETOK 0




48 Opranusm Kak eIuHOE 1IENoe 0

49 Txanu pactenuit. JlaboparopHnas padora 05 Ludposas
«3ydueHue TKaHe# pacTeHuin» ' naboparopus

(BuIeoKamepa)

TkaHU )KUBOTHBIX M YCJIOBEKA. Hudposas

50 JlabopaTopnas pabota «3ydenne TKanen 05 naboparopus
YKHBOTHBIX» (BuncoKamepa)
Opransl. Cuctemsl opraHos. JJabopaTopHas

o1 pabota «3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 0

53 JIBM>KEeHUE OPraHU3MOB 0

54 [Tutanue opraHu3MoB 0

55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX. 0
[MumeBapuTenbHAast CHCTEMa YEJIOBEKA

56 JIpIxaHue opraHu3MOB 0

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 0
YeoBeKa

58 TpaHCcHOpT BEIIECTB y OpraHU3MOB 0

59 KpoBeHocHast cucTeMa o3BOHOYHBIX 0
KHUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opranu3mon

61 3amuTa y OpraHu3mMoB 0

62 NMMyHHas cuctema JenoBeka 0

63 PaznpaxiuMocTb 1 perynsnus y 0
OpraHu3MOB

64 I'ymopasbHast peryJisnus U SHI0KPHUHHAS 0

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

DopMbl pa3MHOXKEHUSI OPraHU3MOB

66

[TosoBOE pazMHOKEHHE

67

Meiios

68

I'amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJaGoparopHas pabora
«M3yueHune cTpoeHus MOJOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIPEIapaTax»

0.5

Ludposas
naboparopust

(BUIEOKaMepa)

69

NHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'EHE3

70

3akJiajika OpraHoB U TKaHEH U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BUTHUEC )KUBOTHBIX.
JlabopaTtopHas paboTa «BrisiBIeHNE
MPHU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHuE U pa3BUTHE PaCTCHUH.
Jlaboparopnas padota «CTpoeHre OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTUA
TCHCTUKHU KaK HAYKH

74

OcCHOBHBIE IOHSTHS U CUMBOJIbI T€HETHKHU.
JlaGopaTtopHnas pabdota «Jlpo3odriia kak
00BEKT FeHETUYCCKUX HUCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HaCJIEJOBAHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpemBanue. [Ipaktuueckas pabota
"H3yueHue pe3yabTaToB MOHOTHOPUIHOTO
CKpeLIMBaHus y Apo30(uisr"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBEI MOHOFI/IGPI/II[HOFO

76 1 0 0
CKpEIUBAHUS

77 Ananusupyroliee ckpemrpanue. Hemonnoe 1 0 0
JOMUHUPOBAHHE
JuruOpuiHoe CKpeIuBaHHeE.

78 [Ipaktuueckas padota «3ydyenue 1 0 05
PE3yIbTATOB TUTHOPHUTHOTO CKPEIIUBAHUS '
y ApO30(HITBI
[{uTolornuecKkrue OCHOBHI JUTHOPUTHOTO

79 1 0 0
CKpCIUBAHUS

80 CueruieHHOE HaclieI0BaHNE TIPU3HAKOB 1 0 0

81 XpOMOCOMHAsI TEOPHSI HACIEICTBEHHOCTH 1 0 0

82 I'enetuka moma 1 0 0

83 T'eHoTHI Kak €JIOCTHAS CUCTEMA 1 0 0

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHUS 1 0 0
pacTeHHii, ’KUBOTHBIX U YeJIOBEKa

85 MN3MeHunBOCTh MpU3HAKOB. BubI 1 0 0
W3MEHYHUBOCTH

86 MoaudukanmoHHas K3MEHYHBOCTh 1 0 0
BapuanonHslii psii v BapualmoHHAS
kpuBas. JlaboparopHas padoTa

87 «HccnenoBanre 3aKOHOMEPHOCTEH 1 0 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoenue BapUallMOHHOTO psija U
BApUALIMOHHON KPUBOW»

88 I'enoTunuveckast U3BMEHYHBOCTb. 1 0 0
KoMOuHaTHBHas HI3MEHYUBOCTH

89 MyranroHHasi ”3MEHYHBOCTb. 1 0 0.5




[IpakTuyeckas paborta «Myramuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTaLlMOHHOTO TIpoLiecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enernka yenoseka. [Ipaktudeckas pabora
«CocTaBlieHHE U aHATN3 POJIOCIOBHOM

0.5

92

Meto sl METUIIMHCKON T€HETUKHA

93

3HaueHne MEIUIIMHCKON I'€HETHKYU B
Hpe)IOTBpaHIeHI/II/I N JICHCHHUU T'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE IIOHATHUSA CCJICKIINU.
JlaGopaTtopHnas pabota «3ydeHne coproB
KYJIBTYPHBIX PACTEHUH U MIOPOJ JOMAITHUX
YKHBOTHBIX)

0.5

95

MeTopl CeNneKIIMOHHON paboTHI.
JlabopaTtopHas padota «3y4ueHrne MeTo0B
CEJICKITUU PaCTCHUI

0.5

96

JlocTrKeHUs CeNIeKIIUM PACTEHUI U
KUBOTHBIX. [IpakTHueckas paboTa
«IIpuBUBKa pacTCHHI»

97

COXpaHCHI/Ie, HU3YUCHHUC U UCIIOJIb30OBAHHUC
TCHCTUYCCKUX PECYPCOB

98

buoTtexHonorusa kak HayKa U 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOIIOTHH

0.5

99

OCHOBHbBIC HAIPABJICHUSI CHHTETUYECKO M
OHOJIOTHH




100 XpOMOCOMHAsl U T€HHAsl UH)KEHEPUs 1 0
101 MeaunuHcKue OMOTEXHOIOTHHI 1 0
102 PesepsHbiit ypok. IloBTOpeHue, 1 0
000011IeHNEe, CHCTEMATH3ALIMA 3SHAHUN
b
OBUIEE KOJIMYECTBO YACOB I1O 102 135

[TPOTPAMME




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tewma ypoka Bcero Konrpobtibie | Ilpaknirieckie u3yyeHusi | oOpa3oBaTesIbHbIE
padoTbI padoThI pecypen
1 OBomonmonHas reopust Y. Jlappuna 1 0 0
9 JIBY>KyIHE CUJTBI 3BOJTIOLIMM BUAOB 10 Y. 1 0 0
JapBuny
3 Bopr0a 3a cymecTBoBaHNEe, €CTECTBEHHBIN 1 0 0
U UCKYCCTBEHHBIN 0TOOP
4 PopMHpPOBaHNE CUHTETHYECKON TEOPUU 1 0 0
SBOJIIOLIUU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1 0 0
MUKPO3BOJIIOLUS U MAKPOIBOJIIOLUS
6 [omynsimus — sneMeHTapHas eIMHUIA 1 0 0
ABOJIIOLIUU
3aKOH reHeTU4YeCKOro paBHoBecus Jx.
7 Xapau, B. Baitn6epra. Jlaboparopnas 1 0 05
pabota «BbIsiBIeHHE H3MEHYUBOCTH Y '
oco0eif 0THOTO BUIA»
8 DnemeHTapHbIe (PAKTOPHI ABOTIOIIH 1 0 0
9 D¢ ekt ocHoBaTens. dpdext 1 0 0
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpanyu. M305s10uu Oy simin: 1 0 0
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHBII 0TOOP — HaNpaBISIONINiA 1 0 0

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tprucroco6IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIHH.
JlabopaTtopHnast padota «3yueHnue
apoMop(}030B 1 MO TATITAIINHI Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumepsl npucnocoOIeHnid y OpraHu3MoB:

Mopdosiorudeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas padota «IIpucmocobienns
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpykTypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUIOB
10 MOPGOJIOTUUECKOMY KPUTEPHIO»

0.5

16

Crpykrypa BUIa

17

BunooOpa3oBanue Kak pe3ynbTaT
MUKPO3BOJIIOLUI

18

CBs3b MHKPOISBOIOLIUHA U SITUAEMHUOJIOTHA

19

MaKpOSBOJ'IIOI_[I/IH. ITaneonTomornueckue
MCTOJbI U3YUCHUS 5BOJIFOIUN

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHUA
3BOJIFOIIMH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC U CPAaBHUTCIIbBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHUA
9BOJIFOITNH

22

MOJ’ICK}UIHPHO-I‘GHGTI/I‘ICCKI/IG,
OMOXMMUYECKUE K MATEMAaTHUCCKHIE




MCTOJbI U3YUCHUA 5BOJIIOIHNA

23 OO0mre 3aKOHOMEPHOCTH IBOJTIOIHH 0

24 AnantuBHas paguanus. HepaBHOMEpHOCTD 0
TEMIIOB HBOJIIOIMH

o5 Hay4nble TMIoTe36! IPOUCX0KACHUS 0
KU3HU Ha 3emiie

%6 JloHay4HBIE TIPEICTABICHUS O 3aPOXKICHUH 0
KHU3HU

7 OCHOBHBIE 3TaIlbl HEOPraHUYECKON 0
SBOJTFOIIAN

28 ['unoTe3b! 3aposk1eHUs JKU3HU 0
Hctopust 3emMii 1 METOABI €€ N3yICHHUS.

29 JlabGopaTtopHnast padota «M3ydeHue u 05
ONMCAaHNE UCKOIIAEMbIX OCTATKOB APEBHUX
OpPraH13MOB»

30 HauanbHble 3Tansl OpraHnuecKon 0
9BOJIIOLIUU

31 DBOJIIOIHS DYKapHUOT 0
OCHOBHBIE 3TaIlbl HBOJIIOLUH

32 pactutenbHoro mupa. [Ipakrudeckas 05
pabora «M3yyenue ocobeHHOCTEH '
CTPOEHUS paCTEHUH Pa3HbIX OTIEIOB)

33 OCHOBHBI€ 3Tarbl HBOJTIOLMH )KUBOTHOTO 0
MHpa
OBoumonus KUBOTHBIX. [IpakTHueckas

34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TTO3BOHOYHBIX KHBOTHBIX)»

35 Pa3BuTHe %u3HU Ha 3emiie 10 3paM U 0




nepuoam

MaccoBbie BbIMUPAHHA — SKOJIOTHYCCKHUEC

36 0
KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbI IKOJIOTMUECKUI KPU3HC, ET0 0
0COOEHHOCTH

38 CoBpeMeHHasl CUCTeMa OPraHuIeCKOTO 0
MIPOIILIOTO

39 OCHOBHBIE CHCTEMATHUECKUE TPYIIITHI 0
OpraHNU3MOB

40 AHTPOTIONOTHS — HayKa O YelIOBEKe 0

41 Pa3BuTure npeacraBieHuii o 0
MIPOUCXOXKICHUH YeJIOBEKA
Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JJabopatopHas

42 pabota «/3yyeHue ocoObeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeIOBeKa, CBSI3aHHBIX C
MPSIMOXO0KICHHEM)»

43 JIBIKyIIIME CUJTBI aHTPOIIOTEHE3a 0

44 CooTtHolieHne OHOJIOTMYECKUX U 0
COLIMANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIUX aHTPOIIOreHE3a 0

46 [TaneoreHeTrka u najaeoreHOMUKA

47 DBOJIIOIMS COBPEMEHHOTO YEJIOBEKa 0
UYenoseueckue packl. [IpakTnyeckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
a/IanTalui 4eJIoBeKay

49 MeXIUCIUTUTHHAPHBIE METOIbI 0

AHTPOIIOJIOTUN




50 3apoKIeHUE U Pa3BUTUE IKOJIOTUU 1 0 0
Mertompl sxosioruu. JlaboparopHas padorta
51 «M3y4eHre METOIOB YKOJIOTUIECKUX 1 0 0.5
HCCIEI0OBAaHUIN
3Ha4YeHNE FKOJIOTUIECKUX 3HAHHUM JUTS
52 1 0 0
9eoBeKa
53 DKonorndeckue GaKTopsl 1 0 0
Abunotnueckue pakropsl. CBET Kak [udposast
sKosioruueckuii gpaxrtop. JlaboparopHas 11abopaTopHst 1o
54 . 1 0 0.5 OHUOIOTHH(TATYUK
pabota «BpIsBIIeHHE TPUCTIOCOOTICHUI .
OCBEIIEHHOCTH,
OpPraHU3MOB K BIIMSTHHIO CBETa» BITAKHOCTI 1
TEeMIIEpaTyphbl)
AbGuoTtudeckue pakropsl. TemrepaTypa Ludposast
KaK DKOJOTMYECKHH (aKTop. 23601”‘”01’“’[ B
MOJIOTUH(ATIYUK
55 JlabopatopHas pabota «BrisBieHIE 1 0 0.5 . (n
. OCBEIIEHHOCTH,
MPHUCTIOCOOJICHUH OPraHU3MOB K BIUSTHUIO
BJIQJKHOCTH U
TEMITEPaTYpPhD» TeMIIepaTyphl)
AOGunoTtnyeckue GpakTopsl. BiaxxHOCTh Kak Ludposast
SKOJOrH4YecKuii pakrop. JlabopaTopHas J1abopaTopHs 110
56 1 0 05 OHOJIOTHH(TATYNK
paboTa «AHATOMHUYECKUE OCOOCHHOCTH B,
. OCBEIIEHHOCTH,
pacTeHuil U3 pa3HbIX MECT OOMTaHHSD» B ILAKHOCTI I
TEeMIIEPATyphI)
57 Cpenbl 0OuTaHUS OPraHu3MOB 1 0 0
58 buonornueckue purMel 1 0 0
59 XKuznenusie GopMbl OpraHU3MOB 1 0 0
60 buoTtnueckue hakTopbl 1 0 0
3HayeHne OMOTUYECKUX B3aUMOJICHCTBUI
61 JUIsl CYILIECTBOBAHUSI OPTaHU3MOB B CpeJie 1 0 0
obutaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1 0 0




MomyJrsinun

OcHOBHBIC IOKA3aTCIN MOMYJIALINN:

63 YHCIIEHHOCTb, INIOTHOCTH, BO3PACTHAS U 0
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

64 POXKJ1a€MOCTh, IPUPOCT, TEMIT POCTA, 0
CMEPTHOCTh, MUTPAIIAN

65 DKoJIOTHYECKast CTPYKTYpa TOMYJISIIUH 0

66 JluHamuKa MOMyJSIUU U €€ PEerysiius 0

67 KpuBbIe pocTa YMCICHHOCTH TOMYJISAIINH. 0
KpuBbie BEDKUBAHUS
OKoJIornuecKast HUIIla BUAA.

68 JlabopaTtopHnas padota «IIpucmocodienus 0.5
CeMsIH PacTEHHH K PACCEIICHUIO»

69 Bun xak cucrema nomyssiui 0

70 3aKOHOMEPHOCTH ITOBEICHUS U MUTpAIAN 0
YKHBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHUOIIEHO3 0

72 DKocHCTeMa KaK OTKpBITasi CUCTEMA 0

73 KpyroBopoT BelecTB 1 MOTOK SHEPTUH B 0
IKOCUCTEME

74 OCHOBHBIE MIOKA3aTEIU IKOCUCTEMbI 0

75 DKOJIOTUYECKUE MTUPAMUIBI

76 N3menenus cooOI1ecTB — CyKIIECCUU 0

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 0
03ep U peK. IKOCUCTEMBI MOPEH M OKEaHOB

78 IIpupoanble 3KOCUCTEMBI. DKOCHCTEMBI 0




TYHJIP, JIECOB, CTEIIECH, ITyCThIHb

79 AHTPOTIOT€HHBIE IKOCHUCTEMBI 0

80 YpboakocucreMmsl. [IpakTudeckas pabora 05
«M3ydenue u onrcanue ypOoIKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMHUPOBAHHMS

81 OCHOBHBIX B3aUMOJICHCTBHI1 OPraHU3MOB B 0
IKOCUCTEMAX
MexaHu3MBbI BO3EHCTBUS 3arPSI3HEHUN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM, 0
OpraHU3MEHHOM, TOMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuierianerapaas 0001049Ka 0
3eMim

84 VYuenue B. U. Bepnaackoro o 6uocdepe 0

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0
orochepsr

36 KpyrosopoTsl BeriecTs u 0
OMOreOXMMHUYECKUE [IUKIIbI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE 0
OMOMBI CyIIN

88 YcToitunBocTh OHochepsl 0

89 DKOJIOTHYECKUE KPU3HUCHI U UX IPUYHUHBI 0

90 BozneiicTBue uenoseka Ha buochepy 0

o1 AHTpONOTeHHOE BO3/IeHiCTBUE Ha 0
PacTUTENIbHBIA U AKUBOTHBINA MUD

92 Oxpana npupoisl 0

93 OCHOBHBIE IPUHIIUITBI YCTOHYHUBOTO




Pa3sBUTHUA YCIIOBCUYCCTBA U IPHUPO AbL

PanmonansHO€ pUpPOI0TIOIE30BaHUE U

94 COXpaHEeHHE OMOJIOTUIECKOTO 1 0
paszHooOpa3us 3emiu

95 O606menne o Teme «MUKPOIBOIIONMS U 1 0
e€ pe3yabTaThD»

96 O6061menue no reme «Makpo3BOITIOIUS U 1 0
e€ pe3yabTaThD»

97 O6061mmenue no Teme «lIpoucxoxaenue u 1 0
pa3BHUTHE )KU3HU HA 3eMIIE»

08 O606menue no teme «lIponcxoxaenne 1 0
YeI0BeKa — aHTPOTIOTEHE3)

99 O06o01menne o TeMe «DKOJIOTHS — HayKa O 1 0
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006mmenue o TeMe «OpraHu3Mbl B cpeia 1 0
oOuTaHUs»

101 O6o6meHI:Ie o TeMe «DKOJIOTHS BUIOB U 1 0
TIOTTYJISIITHIA

102 O6o6menue o Teme «brocdepa — 1 0
ryi00aIbHAsI SKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TIPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

* buonorus, 11 knacc/ Aradponosa WU.b., Cusornazos B.1., O6mectBo ¢
OrpaHUYE€HHON OTBETCTBEHHOCTHIO «[[PODA»; AKIMOHEpPHOE OOLIECTBO

«M3parenscTBO «IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

ITerposa O.I'.,CuBornazos B.W.. buonorus,10-11knacc: meroguueckoe

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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